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Preface

The objective of writing this book has been to provide a comprehensive and authentic textbook on
macroeconomics for undergraduate and postgraduate students. The way the carlier editions of this
book have been received by the students and teachers of the subject shows that my efforts have
been largely successful. However, no book is perfect for all times and for all purposes. There is
always a scope and need for improving the treatment and presentation of thoughts and theories with
the objective of making the subject easily comprehensible. Besides, feedback, suggestions and
comments about the usefulness of the book from subject experts, teachers and students provide
a good guidance for widening the scope and improving the treatment of the subject matter. Not only
that, the importance of macroeconomics as a subject of study has increased immensely over the
past two decades, most probably due to the persistence of macroeconomic problems—achieving
and maintaining a reasonably high growth rate, preventing growth of unemployment and promotion
of employment, restricting inflation to a desirable rate, and stabilising the financial market. The
recent global recession and the problems that it created for both developed and developing econo-
mies proves the point. In view of these facts, it was realised that there was a need for expanding
the scope of the book by adding discussions of some other important aspects of macroeconomics.
These factors prompted me to bring out the third edition of the book.

WHAT IS NEW IN THIS EDITION

Three New Chapters

« Chapter 2 — Macroeconomic Issues, Concepts and Model Building—has been added with
the objective of (i) giving the readers an overview of major macroeconomic issues that
constitute the subject matter of macroeconomics (i1) equipping them with some basic
concepts used in macroeconomic analysis and (ii1) giving an idea of the need for and the
purpose of macroeconomic models.

« Chapter 21 — Theories of Economic Growth—has been added to this edition of the book.
Most macroeconomic theories discussed in the earlier editions of the book were presented
generally in a static equilibrium framework. In reality, however, most economies pass



The McGraw-Hill companies

vi Preface

New

regularly through dynamic conditions and have a tendency to grow in the long run. What
was missing in the earlier editions was the answer to the questions ‘what factors make the
economy grow’ and ‘what determines the growth rate’. In their effort to answer these
questions, economists have formulated their own theories of economic growth. A brief
discussion on the main theories of growth is the subject matter of this chapter.

Chapter 22 — Theories of Business Cycle and Global Recession. Growing economies are
always open to the risk of economic downturn followed by recovery of the economy. This
has been proved by the India’s economic crisis of late 1960s and the early 1990s, the Asian
crisis of 1980s, the US economic recession in 1980s and again in 2008-09 which caused
a global recession. The regular uptrend and downturn in the economy is called business
cycle. Economists have attempted to explain why business cycles take place and what
measures can be adopted to control the business cycles. Their efforts have lead to the
emergence of the theories of business cycle. The theories of business cycles and a brief
discussion on the recent global recession constitute the subject matter of this chapter.

Sections Added

Chapter 1 — Two new sections have been added to this introductory chapter: (i) What is
Economics? containing a detailed explanation of what economics is about just to introduce
the subject to the students from non-economics disciplines and guide them to the study
Macroeconomics, and (i) Use of Macroeconomics for Business Management for the
benefit of management students.

Chapter 5 — The classical theory of demand for labour is the most important element of the
classical theory of employment, which was ignored in the earlier editions of the book. For
the sake completeness, therefore, a new section on the classical theory of demand for
labour is added in this edition.

Chapter 9 — A new section on Consumption under Uncertainty: Robert Hall’s Random
Theory has been added to this chapter. Besides, empirical evidence based on Indian data has
been added to explain the concepts of average propensity to consume and average propensity
lo save.

Chapter 10 — The Introduction of the chapter to the theory of investment has been
reinforced with Indian data on trends in savings and investment as percentage of GDP. In
addition, a new section on the Rental Cost of Capital and Investment has been added
to this chapter.

Chapter 12 — A new section RBI Measures of Money Supply has been added to show how
money supply is measured in India. Besides, the discussion on money supply has been
elaborated upon, with additional examples of empirical evidence.

Chapter 15 — The section on the Baumol-Tobin Theory of Transaction Demand for
Money has been discussed in a much greater details with additional numerical examples.
Also, the discussion on most other theories of demand for money has been elaborated upon
with additional examples and algebraic treatment.

Chapter 17 — Three new sections have been added to this chapter: (i) IS-LM model of a
simple economy, (ii) Derivation of the IS-curve with the government sector, and
(iii) an alternative graphical method of deriving IS-curve.
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« Chapter 18 — A new section—Derivation of the IS Curve: An alternative Method—has
been added as an alternative algebraic method of deriving the curve. Besides, Sections 18.3
and 18.4 have been added with additional examples and explanation.

In addition, the discussion on India’s Monetary Policy in Chapter 30 and India’s Fiscal Policy
in Chapter 31 has been updated with recent monetary and fiscal data, respectively.

HOW THIS BOOK IS DIFFERENT FROM OTHER BOOKS

This book is different from other books in two important ways—one, in organisation of the subject
matter, and two, in explanation of macroeconomic theories. In most other books the organisation
of the subject matter is issue-based, i.e., based on such macroeconomic issues as economic
growth, monetary theory, government debt, inflation, employment, business cycles, etc. This kind
of approach gives an incoherent picture of macroeconomics. This approach sometimes does not
give the reader a comprehensive and complete view of macroeconomics as a separate branch of
economic science. It does not tell how economists’ thoughts have changed over time and how
changes in their thoughts and theories have led to the growth of macroeconomics. This kind of
treatment of the subject seems to assume that students have the basic knowledge of macroeconomics.

In contrast, the subject matter has been organised in this book on the basis of the different stages
of growth of macroeconomics—classical, Keynsian, post-Keynsian and then the issue related theo-
ries. It begins with an introduction of macroeconomics as a subject of study and then proceeds
to deal with subject matter in chronological order. First it deals with classical views on macroeco-
nomic issues and its failure to explain the origin of Great Depression. This gives the background
in which macroeconomics was born. Then it proceeds to deal with the Keynesian macroeconomics
which marks the foundation of macroeconomics. The explanation of the Keynesian macroeconom-
ics is followed by the post-Keynesian developments in macroeconomics. Next it deals with theories
of economic growth and business cycle problems. Finally, it discusses the policy measures of
macroeconomic management by the government, viz., monetary policy and fiscal policy. This
approach was adopted to give a complete and comprehensive view and clear understanding of
growth of macroeconomics as a subject of study, and the methods of macroeconomic management.

Secondly, this book is different from other books in respect of explanation and presentation of
macroeconomic theories. In exposition of the macroeconomic theories, it does not presume any
prior knowledge of macroeconomics. It begins with the basics and proceeds to explain macroeco-
nomic theories step-by-step by using graphics and algebraic examples.

I express my gratitude to all those who have contributed directly and indirectly to the preparation
of the third edition of the book. I acknowledge once again the guidance and suggestions that I have
received from Shri Rama Rao Suresh of Ramjas College (retd.), Dr. Ramji Narayanan of PGDAV
College, and Mrs. Kusum Gupta of Lady Sriram College, all of Delhi University. I am thankful also
to Mr. Tapas Kumar Maji of Tata McGraw Hill, for his feedback and inspiration for revising the
book. Comments and suggestions are always welcome and will be duly acknowledged.

D N DwIVEDI
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I
Introduction

This introductory part of the book lays down the foundation and presents a basic framework for the
study of Macroeconomics. Since Macroeconomics is a branch of economic science, Chapter 1
begins with a brief introduction of Economics, to familiarise the students with Economics as a
subject of study. This is followed by a detailed discussion on the definition, origin, and growth of
Macroeconomics as a separate branch of Economics. Besides, it introduces the variables used in
macroeconomic analysis and points out the importance and limitations of this subject. Chapter 2
presents a brief discussion on (i) the major macroeconomic issues which constitute the scope and
subject matter of macroeconomics, (ii) the basic concepts used in macroeconomic analysis, and
(iii) the process of macroeconomic model building—just to illustrate how economists build the
model to study a specific macroeconomic issue. Chapter 3 presents a graphical view of the circular
flows of products and money, to show the working of the economy at its macro level.
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Chapter 1

|
Introduction

to
Macroeconomics

INTRODUCTION

The modern economic science has two major branches: (i)
microeconomics, and (ii) macroeconomics’. Compared to
microeconomics, macroeconomics is a younger branch of
economics. Until the Great Depression of 1930s, the subject
matter of economic science was broadly limited to what is
now known as microeconomics. Macroeconomics emerged as
a separate branch in 1936 with the publication of John Maynard
Keynes’ revolutionary book, The General Theory of Employ-
ment, Interest and Money, generally referred to as The General
Theory. This book is said to be the foundation of macroeco-

nomics. The subsequent growth of literature on the interpretation of Keynesian economic thoughts
and theories, their empirical verification and application all over the world, over a period of three
decades, culminated in the emergence of Macroeconomics. This book deals with macroeconomics.

However, before we commence our study of macroeconomics, a brief introduction to economics
as a discipline would be very helpful in comprehending the nature and the subject matter of
macroeconomics, especially for those who have ventured to study macroeconomics for the first

time.

1.

The terms ‘microeconomics’ and ‘macroeconomics’ were coined and used first by a Norwegian economist, Ragnar

Frisch, in 1933, in his paper ‘“Proposition Problems and Impulse Problems in Dynamic Economics”, published
in Economic Essays in the Honour of Gustav Cassel (London, 1933). The prefix ‘micro’ and ‘macro’ are Greek

words meaning ‘small” and ‘large’, respectively.
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.. WHAT IS ECONOMICS?

Although economics is regarded as the oldest discipline, as students of economics might be aware,
it could not be defined precisely. Economists, right from Adam Smith, the father of economicsz,
down to the early 20" century economists, have defined economics differently, depending on their
own perception of this discipline. For instance, Adam Smith defined economics, in 1776, as
‘economics is the science of wealth’. Nearly one and half century later in 1920, Alfred Marshall,
one of the all-time-great economists, defined economics with a wider scope. According to him,
“Economics is the study of mankind in the ordinary business of life; it examines that part of
individual and social action which is most closely connected with the attainment, and with the use
of the material requisites of well being”. John Robbins, a contemporary economist, defined
economics in 1932 more precisely. According to him; “Economics is the science which studies
human behaviour as a relationship between ends and scarce means which have alternative uses”.
Although Robbins’ definition of economics is more precise, his definition limits the scope of
economics to a part of what is known today as microeconomics. The scope of economics goes far
beyond the study of the ‘choice making behaviour’ of the people.

There are many other definitions of economics. But none of the definitions captures the entire
scope of economics as it stands today. Economics could not be defined precisely. Economists have
given varying reasons for this. Zeuthen® has remarked, “Economics is an unfinished science” and
Schultz has observed, “Economics is still a very young science”. It is perhaps for this reason that
modern economists avoid defining economics. For example, William J. Baumol, a Nobel Laureate,
and his co-author, A. S. Blinder, write, “Many definitions of economics have been proposed but we
prefer to avoid any attempt to define the discipline in a single sentence or paragraph.” ... “Let the
subject matter speak for itself”.* This seems to be the best approach to know what economics is
about. Nevertheless, it is essential for a beginner to have a basic understanding of the nature and
scope of the subject matter of ‘economics’. This would help them in comprehending economics
and macroeconomics as a branch of economics.

I.1.I Understanding Economics

To begin with, let us recall Marshall’s definition of economics, which is closest to the central theme
of economics. According to Marshall, “Economics is the study of mankind in the ordinary business
of life”. What is the ‘ordinary business’ of mankind? Obviously, the ordinary business of mankind
is production and consumption. He adds, “[Economics] examines that part of the individual and
social action which is most closely connected with the attainment, and with use of the material
requisites of well being”. In their action of production and consumption, people make use of
‘material requisites’, i.e., the resources. In making use of their resources, people have to make a
number of choices with the purpose of maximising their ‘well being’, i.e., their welfare, from their

2 The origin of economics as a separate discipline is traced in Adam Smith’s book An Enquiry into the Nature and
Causes of the Wealth of the Nations (1776). That is why, perhaps, he is called ‘father of economics’. However,
some economists call him ‘founder of economics’ and not ‘father of economics’. In their opinion, economics
originated much earlier before Adam Smith’s Wealth of Nations.

3 Economic Theory and Method (Longmans, Green & Co., London, 1955), p.2.

4 Baumol, William J. and Blinder, Allen S., Economics: Principles and Policy, 4" Eq. (Harcourt Brace Jovanovich,
New York, 1988), p.2.
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limited resources. Their choice-making behaviour is economic behaviour. Economics studies eco-
nomic behaviour of the people and its consequences. What is economic behaviour? Economic
behaviour is essentially economising behaviour. Economising behaviour is conscious effort of the
people to derive maximum gains from the use of their limited resources.

Why Do People Economise? The need for economising arises because of the following basic
facts of economic life of the human beings.

(i) Human wants, desires and aspirations are endless. Human wants and aspirations have ever
since been growing and continue to grow endlessly due to inventions and innovations of new
consumer goods. Fifty years ago, pen and paper were sufficient to write a book, but now a PC
has become a necessity; 25 years ago, a telephone was a sufficient means to communicate all over
the world, but today, a cell phone is a necessity; and so on. People are now aspiring to have a house
on the moon, or in space. At present, the overall consumer demand far exceeds the availability of
resources. According to a UN Report, United Nations Environmental Programme: Global Environ-
ment Outlook 4, ‘In October 2007, world population consumed 40 per cent more than what earth
can afford. This is a clear evidence of growing human need’.

(ii) Resources are limited and scarce. Resources available to satisfy human wants at a point of time
are limited. The resources—be it natural resources or man-made (capital and technology)—available
to an individual, a household, a business firm, or a nation, at a point of time, are limited. The
resources available to even the richest men of the world—be it Mukesh Ambani of India, Carlos
Slim of Mexico, or Bill Gates of the US—and to multinational corporations are also limited.

Although resources are scarce, they can be put to alternative uses. This property of resources
widens their scope of usability. For example, land can be used for cultivation, construction of a
building, setting up of a factory or a shopping mall or a school or hospital. Similarly, a labourer
(given his physical strength, skills and knowledge), can use his/her labour, time and skills for
different kinds of jobs, for example, as a farm labour, as a factory labour, as a teacher, manager,
consultant, etc. But the earning expected from different occupations will be different. In the
economic sense, it means that productivity of resources varies from use to use.

(iii) People are of optimising nature. By nature, people want to derive maximum gains out of the
available resources, i.e., people are of economising nature. Economising means maximising gains
at a given cost, or minimising cost for a given amount of gain. No hunter wants to shoot two
arrows if the deer can be killed by one; no firm employs 100 labourers if 99 can deliver the same
output; you do not spend 6 hours a day for studies if you can score your target marks (90%), with
4 hours of study each day.

The conditions apply to both, the individuals and the nation as a whole. Given these basic facts
of economic life, both individuals and the nation need to economise on the use of their resources
to achieve their goals, be it maximising income, maximising profits, raising standards of living,
accumulation of wealth, or any other.

3 According to a report, land prices in the US were affected by land prices on the moon. “Internet searches for
lunar land prices show that the cost of buying an acre on the moon’s surface has risen by 40% since the start
of 2007, which serves as an indicator of the US house prices (701, 20/12/2007).
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1.1.2 The Subject Matter of Economics

The basic subject matter of economics is the study how people—individuals, households, firms, and
nations—maximise their gains from their limited resources and opportunities. In other words,
economics is the study of how people allocate their resources to their alternative uses for deriving
maximum possible gains from limited resources. For the purpose of economic analysis, ‘people’ are
classified under different categories of decision-makers. They are: (i) consumers—the users of all
final goods and services, (ii) firms—the producers of all goods and services, and (iii) owners and
users of resources. The term ‘gain’ has different connotations for different sections of economic
decision-makers—consumers, firms, and resource users. For consumers, ‘gain’ means the fotal
utility or satisfaction they derive from the consumption of goods and services; for producers, it is
production and profit that they make from the use of resources at their disposal; for resource users,
especially labour, it means wage income or earning per unit of time; and for a nation, ‘gain’ means
national output, total employment, high standard of living, and economic welfare of the society.

Economics studies how different kinds of decision-makers maximize their gain from their limited
resources. For example, economics studies how individuals and households as consumers decide
‘what to consume’, and ‘how much to consume’, and how to allocate their limited income to
various goods and services they consume, so that their total utility is maximised. Similarly, econom-
ics studies how firms as producers decide ‘what to produce’, ‘how much to produce’, and ‘how
to produce’, so that the total output is maximised from the use of their limited resources (land,
labour, capital, technology, etc.). Also, economics studies how firms decide ‘what price to charge’
so that their fotal profit is maximised. Thus, economics, as a behavioural science, studies how
consumers maximise their total utility, how producers achieve the goal of profit maximisation; and
how resource owners maximise returns or earnings from the use of their resources.

Note that the subject matter of economics is not confined to the study of economising behaviour.
In addition to economising behaviour, economics studies also the working mechanism of the market
system and the behaviour of the market forces—demand and supply—and how these forces
determine the price of a product. Consumers’ decision creates demand for goods and services and
producers’ decision creates supply of goods and services. Demand and supply together create market
for a product. Market demand and supply—the two market forces—determine the price of the
product. Economics studies how prices are determined in the market. This is the theory of price
determination.

Furthermore, economics studies the input-output relationship, i.e., how production of a good or
a service responds to the increase in inputs (labour and capital), and also it studies the cost-output
relationship, i.e., how the cost of production responds to the increase in production of a product.
Besides, it analyses how the price of a product and the price of a factor of production are
determined under different market conditions. Likewise, resource owners supply the resources and
the producers demand the resources, creating a demand for the factors of production. Economics
also studies how factor prices (wages, rent, etc.) are determined.

When the optimising or maximising behaviour of the people—consumers, producers, and
resource owners—is analysed at the individual level, it constitutes a part of microeconomics. The
study of price and output determination at individual commodity level is also the subject matter of
microeconomics. Therefore, all studies made at the level of the individual decision-makers and
individual products constitute the subject matter of microeconomics.
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The subject matter of economics does not end at microeconomics. It goes far beyond. Econom-
ics studies also the working of the economy as a whole. In fact, when all such economic
phenomena as aggregate consumption, production, price level, and employment are studied at the
national aggregate level, it constitutes macroeconomics. In simple words, the study of the behaviour
of, and structural changes in, aggregate or national production, aggregate consumption, aggregate
savings, aggregate investment, general price level, total exports and imports, and country’s balance-
of-payments position are the subject matter of macroeconomics.

For the purpose of macroeconomic studies, all microeconomic variables are converted into
macroeconomic variables. Let us see how microeconomic variables are converted into macroeco-
nomic variables. The amount that an individual consumer decides to spend on consumer goods and
services is individual consumption expenditure. This is a microeconomic variable. When the expen-
diture made by all the individual consumers on all the goods and services are summed up, it gives
aggregate consumption expenditure, which is a macroeconomic variable. The study of the behaviour
of the aggregate consumption expenditure and its determinants is the study of a macroeconomic
variable. Similarly, the study of how an individual firm decides how much to produce an indi-
vidual good, say, a PC, is a microeconomic study. But when one analyses the behaviour of the total
output of all the goods and services produced by all the firms over a period of time, one studies
the trend in aggregate production or national output. This makes a macroeconomic study. Note
that, by nomenclature, micro and macro variables are the same—consumption, production, demand,
supply, price and employment of resources. When determination and behaviour of these variables
are studied at the level of individual product, individual consumer, or individual producer, it makes
a microeconomic study. When the same economic phenomena—the determination of changes in
demand, supply, production, price, etc.—are studied at their aggregate level, it makes a macroeco-
nomic study.

In addition, there are many economic phenomena and related problems which cannot be studied
at the micro level. For example, the microeconomic approach does not provide the framework for
the study of the behaviour of some aggregate variables at the economy level, such as level of
national income, growth of national income, determinants of consumption and investment, the
general price level (inflation and deflation), the effect of total money supply on the economy and
the general price level, and the effects of taxation and government spending on the economy, and
so on. Another kind of economic variables which are studied at the aggregate level are the foreign
trade, foreign investment and the balance of payments and their effect on the economy as a whole.

In this book, we are concerned with macroeconomics. Let us, therefore, take a detailed view
of the nature and scope of macroeconomics, and look at the major macroeconomic issues that
constitute a part of macroeconomics at both the theoretical and the policy levels.

1.2 WHAT IS MACROECONOMICS?

As noted above, defining economics has been a difficult proposition. So is the case with macro-
economics, or any other branch of economics, for that matter. However, some economists have
attempted to define macroeconomics according to their own perception of its subject matter. A look
at some relatively comprehensive definitions of macroeconomics would give a broad view of what
macroeconomics is about. Look at the following definitions.
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Gardner Ackley Macroeconomics “concerns the over-all dimensions of economic life. .... More
specifically, macroeconomics concerns itself with such variables as aggregate volume of an
ecconomy, with the extent to which its resources are employed, with size of the national income,
with the ‘general price level”.®

Kenneth E Boulding “Macroeconomics is the study of the nature, relationships and behaviour of
aggregates of economic quantities.... Macroeconomics ... deals not with individual quantities as
such, but with aggregates of these quantities ... not with individual incomes, but with the national
income, not with individual prices, but with the price levels, not with individual output, but with

the national output™.’”

J. M. Culbertson ‘“Macroeconomic theory is the theory of income, employment, prices and
2 8
money”.

P. A. Samuelson “Macroeconomics is the study of the behaviour of the economy as a whole. It
examines the overall level of a nation’s output, employment, prices, and foreign trade.””

Although these definitions are fairly comprehensive, they do not reveal the exact nature and
scope of modern macroeconomics, nor do they fully capture its subject matter. Since “macroeco-
nomics is [still] a young and imperfect science” (Mankiw, Macroeconomics, 2003, p.3), it is
difficult to define it precisely. However, the definitions quoted above do give an idea of the central
theme of theoretical macroeconomics, and this is what matters in economics. The central theme
that emerges from the above definitions may be stated as follows. Macroeconomics is essentially
the study of the behaviour and performance of the economy as a whole. More importantly, it studies
the relationship and interaction between the ‘factors or forces’ that determine the level and growth
of national output and employment, general price level, and the balance of payments positions of
an economy. This definition too should be treated only as a working definition of macroeconomics.

To comprehend better the subject matter of macroeconomics, look at the kinds of questions that
macroeconomics seeks to answer.

* What determines the levels of economic activities, total output, the general price level, and
the overall employment in a country?

* How is the equilibrium level of national income determined?

* What causes fluctuations in the national output and employment?

* What determines the general level of prices in a country?

* What determines the level of foreign trade and trade balance?

* What causes disequilibrium in the balance of payments of a country?

* How do the monetary and fiscal policies of the government affect the economy?

* What economic policies can steer the economy on the path of growth?

These are some major theoretical questions that macroeconomics seeks to answer.

% Gardner Ackley, Macroeconomic Theory, (Macmillan, NY, 1961) p.4.

Kenneth E. Boulding, A Reconstruction of Economics, (NY, John Wiley & Sons, Inc., and Chapman & Hall,
London, 1950). p.171.

8- J. M. Culburtson, Macroeconomic Theory and Stabilization Policy, (NY, McGraw-Hill, 1968). p.7.

% Paul A Samuelson and William D. Nordhaus, Economics, McGraw-Hill, 1995, 15" Edn., p-381.
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1.3 MACROECONOMICS IS BOTH A THEORETICAL AND
A POLICY SCIENCE

A question may be asked at this juncture: Is macroeconomics a theoretical science or a policy
science? Macroeconomics has both theoretical and policy orientations. Macroeconomics as a theo-
retical science uses macroeconomic models to explain the behaviour of macroeconomic variables
(national output, employment, money supply and demand, general price level and balance of pay-
ments, etc.) and specifies the nature of relationship between them in a logical way and an orderly
fashion. The most important aspect of macroeconomic theories is that they provide framework and
analytical tools to analyse the macroeconomic phenomena. Macroeconomic theories that explain the
determination of national income, aggregate level of consumption, saving and investment, employ-
ment and growth rate, behaviour of the general price-level, determination of product-and-money
market equilibrium, exchange rate and balance of payments constitute the main body of theoretical
macroeconomics. Macroeconomic theories, though not perfect, do provide a great deal of under-
standing of, and insight into, the working of the economy, and in identifying the factors and forces
that cause adverse or desirable effects on the economy. A clear understanding of macroeconomic
dynamics is a necessary condition for the formulation of appropriate macroeconomic policies to
achieve predetermined goals.

As regards its policy orientation, macroeconomics provides a sound theoretical framework for
investigating the causes and effects of economic problems—unemployment, inflation, recession and
depression, stagflation, etc.—and provides guidelines for finding appropriate policy measures to
solve the problem. Also, macroeconomics analyses the working and effectiveness of macroeco-
nomic policies, especially the monetary and fiscal policies, on the economy. The knowledge of
working and efficacy of these policies are extremely useful in devising appropriate policy measures
for controlling and regulating the economy so as to achieve the desired goals. It is, perhaps, for
this reason that Dornbusch, et. al., hold the view that “Macroeconomics is an applied science”. But
they add (in the very next paragraph), “Macroeconomics is very much about tying together facts
and theories”'’. It means that there are macroeconomic ‘theories’ which can be tied together with
‘facts’ to make macroeconomic studies. However, the policy aspect of macroeconomic studies has
assumed such a great importance in modern times that in the opinion of some economists, “Mac-
roeconomics is first and foremost a policy science”'!. Macroeconomics as a policy science pro-
vides an analytical framework and guidelines for devising appropriate policy measures for control-
ling or eliminating undesirable factors in the economy and to guide it on the path of stable growth.

It may, thus, be concluded that macroeconomics has both theoretical and policy orientations. In
fact, the origin of macroeconomics can be related to the search for means and measures to solve
such economic problems as the Great Depression and unemployment. But, for finding an appro-
priate feasible solution to such economic problems, it is indispensable to develop analytical frame-
works and economic models to understand the working of the economy, and interaction and
interdependence of macro variables. Any random choice and application of policy measures to solve

19" Rudigar Dornbusch, Stanley Fischer and Richard Startz, Macroeconomics (Tata McGraw-Hill, New Delhi, 9"
Ed., 2004), p.4.

1 Dernburg, Thomas F., Macroeconomics—Concepts, Theories and Policies (McGraw-Hill Book Company, NY,
7" Ed., 1985), p.4.
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big economic problems can do more harm than good to the economy. Building analytical framework
and models represents the theoretical aspect of macroeconomics. However, macroeconomic theo-
ries are not abstract theories: they have been developed on the basis of facts of economic life.
Therefore, macroeconomic theories, though imperfect, have a good deal of application in policy
formulation. In case of macroeconomics, theories and policies go together.

1.4 MICROECONOMICS VS. MACROECONOMICS

Before we proceed, let us have a glance at how economists distinguish between microeconomics
and macroeconomics to help us in comprehending the subject matter of the two branches of
modern economics.

1.4.1 Units of Study

The first distinction between the two branches of economics is made on the basis of the unit of
study. As mentioned above, microeconomics studies economic behaviour of individual decision-
making units (individuals as consumers and producers), and how price of an individual product
is determined in the market. It analyses how an individual household decides on what to consume,
how much of it to consume, and how to allocate its total consumption expenditure on various goods
and services so that its total utility is maximised. Similarly, microeconomics analyses how individual
firms decide on what to produce and how to price its product so that its total profit is maximised,
given its resources. Also, microeconomics analyses the working of markets for individual goods or
services and explains how individual prices are determined in the market.

In addition, microeconomics explains how inter-firm and inter-industry shift of resources—Ilabour
and/or capital—affects the firm’s and the industry’s output. In simple words, microeconomics takes
a microscopic view of economic system and studies how the system works at the micro level.
According to Lerner, “Microeconomics consists of looking at the economy through a microscope, as
it were, to see how the millions of cells in the body economic—the individuals or households as
consumers, and the individuals or firms as producers—play their part in the working of the whole
economic organism.”!?

In contrast, the unit of study in macroeconomics is the economy as a whole. Macroeconomics
is concerned with the nature, relationships, and the bebaviour of such economic aggregates as
national income, total consumption expenditure, savings and investment, total employment, and the
general price level. As Boulding has put it, “Macroeconomics... deals not with individual quantities
as such, but aggregate of these quantities—not with individual incomes, but with the national
income, not with individual prices, but with the [general] price level, not with individual output, but
with the national output”13. In brief, macroeconomics studies the working and performance of the
economy as a whole. As mentioned above, macroeconomics seeks to answer such questions as
(a) how the level of aggregate production (GDP or GNP) is determined; (b) what determines the
growth rate of an economy; (c) how the level of employment is determined; (d) how the general
level of price is determined in an economy; (e) why some times price level rises at a high rate of

12 Lerner, A. P., “Macroeconomic Theory” in Perceptions in Economics: Economists Look at Their Field of Study,
(ed.) by A. A. Brown, E. Neuberger, and Palmatier, (McGraw-Hill Book Company, N.Y.), p.36.

13. Boulding, K. E, A Reconstruction of Economics, (John Wiley and Sons, Inc., NY and Chapman and Hall), London,
1950, p.171.



The McGraw-Hill companies |

Introduction to Macroeconomics 11

10-12 percent and at another at 5-6 percent; and (f) how government’s monetary, fiscal and
income policies affect the aggregate level of output, employment and prices.

1.4.2 Basic Assumptions of Micro and Macro Economics

Another factor that distinguishes the two branches of economics is the basic assumption on which
microeconomic and macroeconomic studies are based. Microeconomics assumes all the macro
variables to be given. That is, it assumes the level of total production (national income), consump-
tion, saving and investment, employment, and the general price level, etc. to remain constant. In
contrast, macroeconomic treats them as variables. Instead, it assumes economic decisions of
households and firms, prices of individual products to be given. Briefly speaking, what
microeconomics treats as constants, macroeconomic treats them as variables and what macroeco-
nomics treats as constants, microeconomics treats them as variables.

1.4.3 Machlup’s View on Micro-Macro Distinction

Machlup’s View on micro-macro distinction of economics must be borne in mind. According to
him, it is difficult to draw a sharp line between microeconomics and macroeconomics or to put
the two branches of economics in watertight compartments. Fritz Machlup has examined four
criteria proposed by various authors for making a distinction between microeconomics and macro-
economics, viz, (i) how one looks at the economy, (ii) whose actions are analysed, (iii) what is
being aggregated, and (iv) what role is given to price relationships. He has concluded that ‘there
is no agreement on the meaning and scope of the concepts of micro and macro theory’'*. Some
authors are also of the opinion that the division of economics between micro and macro economics
“often contributes more to fuzzy confusion than to rigorous understanding”. The confusion might
arise because there is a large area of economic issues and studies that overlap with the boundaries
of the two branches. For instance, study of a particular industary, say, IT industry, is generally
treated as micro study. But if the scope of study is extended to capture its effect on employment,
GDP, balance of payments, etc., it enters the area of macroeconomics. Similarly, a study of change
in banks’ prime leading rate (PLR) confined to tracing change in PLR over time and its effect on
banks’ loans and advances can be treated as a microeconomic study. However, if the scope of study
is enlarged to cover the effect of changes in PLR on the overall financial market and its repercus-
sions on the aggregate investment, the study enters the area of macroeconomics.

However, notwithstanding the disagreement of some economists on the division of economics
between micro and macro economics, there are certain issues like economic growth, unemploy-
ment, inflation, stagflation, etc., often faced by both developed and developing economies, which
cannot be analysed and tackled simply by individual markets and individual products, or even by
analysing a segment of the economy. Microeconomics and Macroeconomics are, in fact, recognised
by most economists as the two major branches of economics studies for both analytical and
practical purposes. Boulding15 has justified macroeconomics as a separate branch of economics on
the basis of ‘macroeconomics paradoxes’ or more appropriately, micro-macro paradoxes. The
micro-macro paradoxes refer to paradoxical facts that are true in case of individual economic units
and quantities but are not true in case of economic aggregates and for the economy as a whole.

14 For details, see “Micro and Macro-economics: Contested Boundaries and Claims of Superiority” in Machlup, F.,
Essay in Economic Semantics, (W. W. Norton, NY, 1977), pp.98-103.

15 Boulding, op. cit., p.174.
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Micro-Macro Paradoxes

Boulding16 has pointed out the following three important Micro-Macro Paradoxes.

1. An important paradox pertains to cash holding. If all the individuals decide to hold a larger
amount of cash, the total individual cash holding increases. But the stock of money remains
the same for the economy as a whole.

2. The second paradox is related to saving and investment. If an individual saves and invests
more, his/her income increases. But this is not true for the economy as a whole. The reason
is if all the individuals with given incomes decide to save more and more, the consumption
expenditure will decrease by the same amount. Decrease in consumption expenditure reduces
the aggregate demand. This reduces the prospect for investment. The aggregate investment
may even decrease which will reduce the level of aggregate income.

3 The third paradox pertains to profit and wages. At micro level, one tends to accept the
proposition that the distribution of national income between wage incomes and profits
depends on the relative bargaining power of the labour and the employers. According to
Boulding, however, it depends on “a combination of other factors, the most important of
which are decisions of management to invest, i.e., to accumulate real assets, and the
complex of the decision of the whole society about liquidity preference”. Boulding con-
cludes, “It is these paradoxes, more than any other factor, which justify the separate study
of the system as a whole, not merely as an inventory or list of particular items”.

Let us now have a glance at the origin and growth of macroeconomics as a separate and major
branch of economics.

1.5 ORIGIN AND GROWTH OF MACROECONOMICS

Macroeconomics is of relatively recent origin. As already mentioned, the foundation of macroeco-
nomics, as a separate branch of economics, was laid down by a British economist, John Maynard
Keynes (1883-1946) in his revolutionary book The General Theory of Employment, Interest and
Money (1936). This should however not mean that the economists of the pre-Keynesian era had
not given thought to the macroeconomic problems of the economy. The use of macro approach
to certain economic phenomena can be traced back to the writings of the 16th century economists
called ‘mercantilists’!” and those of the later era. We give here a brief review of growth of

16. Boulding, K. E, A Reconstruction of Economics, op. cit., p.174.

17 The economists of the 16th and 17th century, called ‘mercantilists’ were the first to use macro approach to the
economic problems of those days. According to Keynes, the mercantilism made “a contribution to statecraft,
which is concerned with the economic system as whole and with securing optimum employment of the system’s
entire resources ...” (Keynes, General Theory, p. 340). The 18th century economists, called ‘physiocrats’
analysed the ‘circular flows of wealth’ in an economy in an aggregative framework. Quesnay’s Tableau Economique
(1758) is regarded as one of the most remarkable macro models of the early days. The circular flow model was
later developed and used by Walras, Wicksell, Bohm Bawerk and Schumpeter to analyse the flows of national
income and expenditure. During the 18th century, Malthus contributed greatly to aggregative economic analysis
in so far he pointed out the deficiency in the Say’s law and showed that aggregated demand might fall short of
the full employment level and this may result in stagnation in demand for capital and subsequent stagnation in
demand for labour. In the 19th century, Karl Marx used macro approach to economic analysis of the society.
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macroeconomics beginning with classical thought on macroeconomic issues. This section is divided
under three sub-sections: (i) classical macroeconomics, (ii) ‘Keynesian Revolution’ and macroeco-
nomics, and (iii) post-Keynesian developments.

1.5.1 The Classical Macroeconomics

The school of economic thoughts that dominated the economic world before the ‘Keynesian
Revolution’ is called the ‘classical school’. The classical economists had not developed any coherent
macroeconomic theory or model. Their macroeconomic thoughts were in the form of certain
‘postulates’ which can be summarised as follows.

According to classical school of thought, if market forces of demand and supply are allowed
to work freely, then

(1) there will always be full employment in the long run, and unemployment, if any, will be
a short-run phenomenon;

(ii) there will be neither over-production nor under-production at the aggregate level; and

(iii) the economy will always be in equilibrium in the long run.

The Great Depression of 1930s. however, proved all the classical postulates wrong. It exposed the
‘inadequacy of the theoretical foundations of the classical laissez-faire doctrine’. During the period
of Great Depression, there was large scale unemployment in most free-market industrial economies
and their GNP declined disastrously. In the United States, for example, unemployment increased from
about 3 percent in 1929 to 25 percent in 1933; production of goods and services declined by
30 percent; price level fell by 23 percent; and business investment dropped to almost nil'®. The
classical economics could offer neither an explanation nor a solution to the economic problems created
by the Great Depression. This marked the collapse of the classical macroeconomics.

1.5.2 The Keynesian Revolution

The collapse of classical economics necessitated a fresh look at the working of the economic
system and devising corrective policy measures against the failures of the market economy. This
task was performed by J. M. Keynes' in his General Theory which laid the foundation of
macroeconomics. Keynes’s departure from the classical school was caused by his realisation that
the classical economics was not capable of predicting, explaining and providing solution to eco-
nomic problems resulting from economic debacles like the Great Depression. In fact, Keynesian
macroeconomics was born out of the Keynes’s attempt to find solution to economic problems
associated with the Great Depression.

The Keynesian macroeconomic theories are associated mainly with (a) employment, (b) growth,
and (c) stability. The central theme of the Keynesian macroeconomics may be summarised as follows.

* The level of output and employment in an economy is determined by the aggregate demand
given the resources.

Baumol, W. J., Economics: Principles and Policy, (Harcourt Brace Jovanovich, Publishers, N. Y., 4th Edn. 1988),
p.83.

It may be interesting to note that, until the Great Depression, Keynes was as much a part of the classical school
as other neoclassical economists. As he says, he ‘was brought up’ on classical economics and had taught “classical
economics” at Cambridge University untill the Great Depression.
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* The unemployment in any country is caused by lack of aggregate demand and economic
fluctuations are caused by demand deficiency.
* The demand deficiency can be removed through compensatory government spending.

Keynesian economics stresses the role of demand management by the government for the stable
growth of the economy. “Perhaps the most fundamental achievement of the Keynesian revolution
was the reorientation of the way economists view the influence of government activity on the
private economy”?’. Contrary to the classical view that government spending ‘crowds out’ private
investment, Keynesian economics stresses the favourable macroeconomic effects of the govern-
ment spending21 on national income and employment through its multiplier effect. The dominance
of Keynesian thought banished the classical view for some time, at least.

The period between the late 1930s and the mid 1960s is called the period of “Keynesian
Revolution” or the “Keynesian era”. During this period most economists were Keynesian and most
governments, especially in developed countries, had adopted Keynesian policies. The Keynesian
thoughts had pervaded also the underdeveloped countries as most less developed countries strug-
gling to emerge out of their ‘low-equilibrium trap’ adopted Keynesian approach to their economic
development. In fact, India’s Development Plans are largely based on the Keynesian theory of
growth and employment. So all pervasive was the Keynesian economics till the 1960s.

However, the real economic world has never conformed to any particular economic thought or
principle, idea or ideology. It goes through a continuous process of evolution. It passes from one
system to another, rendering prevailing thoughts, ideas and laws redundant and forcing economists
to examine the relevance of existing theories and to find new explanation to emerging economic
conditions. This is what happened with Keynesian revolution also as it gave way to new kinds of
revolutionary thoughts which are discussed below.

1.5.3 The Post-Keynesian Developments in Macroeconomics

The Keynesian economics started showing signs of its failures in the early 1970s. Keynesian
economics, especially Keynesian fiscal measures, failed to provide solution to economic problems
of low growth, high unemployment and high rate of inflation faced by most developed countries,
especially by the US. It could offer neither a reasonable explanation nor an effective solution to the
problem of “stagflation” faced by the US in the early 1970s. This lead to the growth of a new
school of macroeconomic thoughts, called “monetarists”. This was subsequently followed by the
emergence of other schools of macroeconomic thoughts. The post-Keynesian developments in
macroeconomics include the following kinds of macroeconomic thoughts and theories.

(i) Monetarism: A Counter Revolution,
(i1) Neo-classical macroeconomics,

(i) Supply-side economics, and

(iv) Neo-Keynesianism.

Let us have a brief look at the origin and central theme of these schools of macroeconomics.

2. Alan S. Blinder and Robert M Solow, “Does Fiscal Policy Matter ?” in Macroeconomics Under Debate, ed by
Alan S. Blinder, (Harvester Wheatsheaf, NY, 1989), p.1.

2l Alan S. Blinder and Robert M. Solow, op. cit.
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(i) Monetarism: A Counter-Revolution As mentioned above, the Keynesian economics
started showing the signs of its failure during the 1970s as it failed to provide answer to economic
problems of those days. This raised the doubt about the relevance and applicability of Keynesian
economics to the problems of growth and stability. A group of economists, called “monetarists”,
led by Milton Friedman claimed that Keynesian theory had failed to predict national output, price
level, rate of employment and unemployment, and interest rate. The monetarists came out with a
new revolutionary thought. According to the monetarists, the role of money is central to the growth
and stability of national output, not the role of aggregate demand for real output, as Keynesians
believe. In their opinion, money supply is the main determinant of output and employment in the
short run and price level in the long run. The monetarists added a new dimension to both
macroeconomic theory and policy. At the theoretical level, the emphasis shifted from the analysis
of the role of aggregate demand for real output to the aggregate demand for and supply of money,
and at the policy level, the emphasis shifted from demand management to monetary management.

The monetarists’ view led to a prolonged debate between the monetarists and Keynesians, the
central theme of debate being ‘what determines the aggregate demand’. “While mainstream theories
point to a number of different forces that influence aggregate demand—monetary and fiscal poli-
cies, investment spending, net exports and so forth—monetarists hold that changes in the money
supply are far more important than all other forces in affecting nominal GNP in the short run and
prices in the long run”*%. The debate remains inconclusive.

(ii) Neo-classical Macroeconomics While the debate between the Keynesians and monetar-
ists continued, Keynesian economics was attacked in the 1980s by another group of economists,
called ‘radicalists’. Their macroeconomic propositions are called neo-classical macroeconomics. The
new classical macroeconomics is the creation of virtually one economist, Robert E. Lucas, the
Nobel Laureate of 1995. In the opinion of Lucas, Keynesian orthodoxy has turned redundant not
only from economic policy point of view but also from theoretical and methodological points of
view. The neo-classical school emphasises the role of individual’s rational expectations about future
economic events, especially those taking place on the supply side of the economy and the expec-
tations about future government policies. The core of the radicalist thought is that people’s rational
expectations about government monetary and fiscal policies determine the behaviour of aggregate
supply and aggregate demand curves in such a way that real output remains unaffected, though
prices and wages go up. For instance, suppose anticipated changes in monetary and fiscal policies
cause a forward shift in aggregate demand curve and an immediate and equal backward shift in the
aggregate supply curve. These kinds of shifts in aggregate demand and supply curves do not cause
any change in the real output but cause rise in wages and prices. However, the neo-classical
macroeconomics too remains a matter of debate.

(iii) Supply-side Economics While the issue of what determines the aggregate demand con-
tinued to be debated, there emerged another school of macroeconomists, called “supply-side econo-
mists”. Recall that the Keynesians and the monetarists had both built their argument for ‘what
determines the aggregate demand’ on the basis of the factors operating on the demand side of the
market. In contrast, the “supply-side economists”, led by Arthur Laffer, emphasised the role of the
factors operating on the supply side of the market. They attempted to provide an alternative to the

2 A. Vercelli, Methodological Foundations of Macroeconomics, (Cambridge, 1991), p.4.
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Keynesian theory of employment and output. While Keynesian economists emphasise the role of
shift in aggregate demand in changing employment and output, supply-siders stress the role of shift
in the aggregate supply curve. Arthur Laffer, widely known for his famous “Laffer curve”, argued
that a cut in tax rate shifts aggregate supply curve rightward and leads to a rise in output and
employment. Note that both Keynesians and supply-siders consider fiscal policy as the main instru-
ment of economic management.

(iv) Neo-Keynesianism In spite of several path-breaking contributions made to macroeco-
nomic thoughts over the past four decades, Keynesian economics remains the focal point of
reference for all the schools of macroeconomists either for attack or for its reconstruction. In the
process, there emerged another school of thought called “Neo-Keynesians™>*. Contrary to the new
classical group, the Neo-Keynesians argue that market does not clear always, in spite of individuals
(households, firms and labour) working for their own interest. They give reason that ‘information
problem and cost of changing prices lead to some price rigidities” which cause fluctuations in output
and employment®

As it appears, macroeconomics is still in the process of developing as a perfect science.
Nevertheless, the macroeconomic theories and policies as developed so far have gained wide
recognition and application. This gives credence to macroeconomics.

1.6 IMPORTANCE OF MACROECONOMICS

With growing macroeconomic complexities and macroeconomic challenges, macroeconomics has
emerged as the most challenging and fascinating branch of economic science. As Samuelson puts
it, “...no area of economics is today more vital and controversial than macroeconomics™?®.
Samuelson s opinion has been strongly proved by the current policy debate on fighting 2008-09
recession in the US economy. The importance of and interest in macroeconomics has increased
tremendously over the past four decades for both practical and theoretical reasons. Let us now look
at some specific factors that have contributed to the growth of importance of macroeconomics in
the recent past.

(1) Growing Importance of Macroeconomic Issues”’ Macroeconomics is important

because macroeconomic issues are important. Macroeconomic issues of a country need to be
resolved effectively as they pertain to the economic fate of a country and its people in the world
of today. As Samuelson has put it, “The political, social, and military fate of the nations depends
greatly upon their economic success™®. The internal security, law and order situation, social
harmony also depend to a great extent on the economic condition of the common man of a country.

B The ‘Laffer Curve’ shows that raising tax rates raises tax revenue only up to a certain extent beyond which total

tax revenue begins to fall.

% Including George Akerlof, Jennet Allen and David Romer of the University of California, Oliver Blanchard of

MIT, Greg Mankiw and Larry Summers of Harvard University and Ben Bernanke of Princeton University.

B Dornbusch, R. and Fischer, S., op. cit., p.7.

% Samuelson, P. A, Economics, 1989, p.76.

27 Recall the issues elaborated in section 1.3.

2 Samuelson, P. A., Economics, 1989, p.76.
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The macroeconomic issues have received increasing attention of the economists, politicians, gov-
ernments, and international organisations like the World Bank and the IMF. This is, perhaps, the
most important reason why macroeconomics has gained high importance in recent years.

(2) Persistence of Macroeconomic Problems As noted above, both the developed and the
developing countries are constantly confronted with some or other kind of macroeconomic prob-
lems, e.g., recession and depression, unemployment, persistent inflation or stagflation, balance-of-
payment deficits, outflow of capital, mounting debt burden or a country falling into debt trap, and
so on. These problems have to be solved if eventual economic collapse like the Great Depression
of 1930s has to be averted. Although economic catastrophe of this magnitude has not taken place
over the past six decades, macroeconomic problems like intermittent recession, unemployment,
inflation and increasing external debt burden continue to plague the world economies. For example,
the economic recession which originated in the US economy has plagued many developed and
developing economies including British, Euro, Japanese, Indian and Chinese economies. This has led
to global recession which is being rated as second worst to the Great Depression. A reasonable
solution to such problems has to be found because they have serious socio-political implications for
the country in general and the government in particular. To look at the macroeconomic issues more
closely, let us look at some major macroeconomic questions that may be asked in the context of
the Indian economy.

* Why could Indian economy grow at only 3.4 percent p.a. in real terms during the period from
1950 to 1975 in spite of the government’s planned development efforts to achieve an annual
growth rate of 5-6 percent?; what factors increased the growth rate to around 5 percent
during the 1980s?; and what factors have pushed the growth rate up to 8-9 percent in the
first decade of the 21st century?

« Why are there about 13.10 million people still unemployed® in India despite five decades
of continuous efforts to provide jobs to unemployed labour force?

« Why does about one-third—27.8 percent®’, to be precise—of the population of India still
subsist below the poverty line?

* Why had inflation rate risen from 5-6 percent during 2001-06 to 12-13% in 2008?

* Why did the Indian economy, having achieved an annual average growth rate of 5.6 percent
during the 1980s, suddenly sunk deep into an unprecedented economic crisis in 1990-91?

* What factors made the Indian economy grow at 8-9 percent during 2001-07?

* How and to what extent has global recession affected the Indian economy?

* Why have fiscal and monetary policies of India been unsuccessful in achieving their goals?

A reasonable answer to these and such other questions and a feasible and effective solution to

such macroeconomic problems cannot be obtained through microeconomics because the behaviour
of and the nature of relationship between economic aggregates or macro variables “cannot be

». Unemployment rate comes to 3.06 percent of the labour force — quoted from Economic Survey—2006-07 (p.208).
Figure given by the Minister of State, Planning, to the Rajya Sabha on the 21 September, 1996—was 18.7 million.

30 An expert group appointed by the Planning Commission estimated poverty ratio at 39.3 percent for the year
1987-88 and 27.8 percent for the year 2004-05. Quoted from Economic Survey—1993-94 (p.148) and 2006-
07 (p.207), Government of India, Ministry of Finance.
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obtained simply by generalising from the character and behaviour of individual components”. It is
therefore essential to understand the working of the economy and the mechanism of interaction
between the ‘factors and forces’ that determine the level of aggregate production, employment,
saving and investment, growth rate, demand for and supply of money, and international flows of
goods, services and finances. As noted above, macroeconomics provides a theoretical framework
for the analysis of these aspects of the economy. Theoretical models of macroeconomics provide
guidance for ascertaining and collecting the relevant data and for analysing data to find answer to
the kind of macroeconomic issues listed above.

(3) Growing Complexity of Economic System The modern economic system has grown
extremely complex due to (i) expanding horizons of insatiable human desire to consume more and
better goods and services, (ii) increasing economic interaction between the nations and globalisation
of economic activities, (iii) increasing international flows of capital, manpower and technology, (iv)
growing interdependence of the economies, and (v) growth of international economic unions and
their effect on other nations. To cope with the problems arising out of the changing world economic
order, a clear understanding of the economic system is an indispensable condition. The study of
macroeconomics helps to study the system as a whole, to explain the behaviour of the macro
variables and the relationship between them requires identifying and measuring the forces that are
both the cause and effect of the economic activities. Macroeconomics provides powerful tools to
understand the working of the complex economic system.

(4) Need for Government Intervention with the Market System The need for gov-
ernment intervention with the market system and management of the economy by the government
has arisen out of the failures of the market mechanism to ensure efficient allocation of resources,
to achieve socially optimum production and distribution patterns of goods and services, and to bring
stability in growth, employment, price levels and exchange rates. Economic history reveals that
capitalist economics have often suffered from business cycles. These issues received a greater
attention, as a matter of necessity, during the post World War II period. The economists of the
Keynesian tradition recommended government intervention in the market system to control, regulate
and direct the economy with a view to achieving a sustainable high growth rate with a high rate
of employment. While the government intervention with the market system has proved helpful in
preventing business cycles and controlling inflation, it has created new kinds of problem like
inefficiency, corruption, reducing growth rate, creating parallel economy, etc. These may be con-
sequences of the misconceived and inappropriate economic policies of the government. Formulation
of appropriate policies and their effective implementation requires a clear understanding of the
economic system at the macro level. A very important purpose that macroeconomics serves is that
it provides the logical framework for devising appropriate tools of intervention and for formulating
suitable macroeconomic policies to direct and regulate the economy towards the desirable goals.

(5) Use of Macroeconomics in Business Management There was a time when the
study of macroeconomics was the concern of mainly the economists and the government policy-
makers, for example, the central bank and the Ministry of Finance. In recent times, however,
understanding the macroeconomic structure of economy and the application of macroeconomic
concepts and theories in managerial decisions have gained great importance, especially in case of
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managerial decisions regarding future business plan, and those having long-run implications. All
kinds of business decisions regarding future business plans are taken in view of the current and
future business environment of the country. Business environment of a country is constituted of
the economic, political and social conditions prevailing in the country. Given the political and social
conditions, macroeconomic conditions of the country play a very important role in business deci-
sions, especially those pertaining to future business plans. Macroeconomics provides the basis for
assessing the business environment of the country and judging its likely effect on planned business.

Future business plans include conceiving new business ventures, giving them a concrete shape,
planning future business actions, and their implementation. New business ventures may take any or
many of the following business plans.

» Expanding production infrastructure and increasing production of goods and services cur-
rently produced, as most medium and large scale firms and business corporations are doing
in India.

 Establishing new units or production plants of the company in different areas/regions of the
country, for example, Mahindra & Mahindra are planning to set up a new plant in Chennai.

* Adding new brands to the existing products and buying foreign brands, etc., for example,
as most car and mobile phone companies are doing in the country—most of them are adding
new brands to the existing brands with the objective of retaining and increasing their market
share. Also, all major car companies are adding new brands to their production line.

* Diversifying business, i.e., entering other areas of business, like Tatas diversified from
textiles, to steel, to truck production, to tea business, to passenger cars, and now to
lakhtakia car (one-lakh-rupees car), etc.; Ford is planning to enter small car business for
India; and motorcycle giant Bajaj is planning to enter the four-wheel segment of the market.

Whatever the area of business decisions, the current and the future business environment of the
country are very important considerations in all kinds of business decisions. The business environ-
ment of the country is assessed on the basis of the following factors:

(i) The current and future trend in GDP/GNP High sustainable growth in GDP/GNP offers a
promising prospect for all kinds of modern goods and services and, therefore, a good business
environment. On the contrary, low growth rate or decline in GDP reduces business prospects. For
example, a 9 percent growth in India’s GDP in 2007-08 had provided a high business prospect and
scope for all kinds of modern industries. On the other hand, a recession-like situation in the later
half of 2008 in the economy had led to deterioration in the business environment in the country.
But the fast revival of the economy in 2009 brightened the business prospects.

(ii) The trend in the aggregate demand for consumer and capital goods Increasing demand for
consumer and capital goods indicates expansion in the economy and a good business prospect.
Stagnated or declining aggregate demand, even with increasing GDP, reduces business prospects.

(iii) Trend in the rate of savings and investment Rising rate of total savings indicates high
availability of business finance and investible funds. Low rate of savings creates financial scarcity
leading to rise in the interest rate. Rising interest rate is a big constraint on the business prospect
in the country. Note that even a low rate of interest in a country facing recession, as in the US,
fails to promote the business prospect and, therefore, investment.
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(iv) The general price level and expected future trends The general level of price in a country
may show three kinds of trends: (i) rising at a high rate resulting in inflation, (ii) declining rapidly
showing deflation, and (iii) remaining stable, may be with minor fluctuations. Both inflation and
deflation at high rates affect business prospects adversely—recall the effects of 12-13% inflation
in 2007-08 and deflationary trend in 2008-09 when inflation rate turned out to be negative in June-
July 2009. A moderate rate of inflation and also price stability provide a good business environment
and business prospects.

(v) The level of employment and the likely trend Although trend in overall employment does not
appear to be a direct concern of the business managers, it has an important and serious implication
for business management. Growing employment indicates not only a better social environment in
the country but also a better business prospect, for, the rise in employment shows rise in wage
incomes which leads to increase in demand for consumer goods, as a major part of wage incomes
is spent on consumer goods and services. Rising unemployment reduces demand for consumer
goods, on the one hand, and creates social problems and social crimes like kidnapping of business-
men for ransom, on the other, which affect business environment of the country adversely.

(vi) International aspects of the economy In today’s world of globalisation, economic transac-
tions across the border have serious implications and repercussions for domestic business. Inter-
national economic transactions include (i) international flows of goods and services—exports and
imports, (ii) international flows of capital—inflows and outflows of capital, and (iii) international
flows of labour—in and out migration of labour and income remittances. All these aspects of
international economic relations effects on the economy, both favourable and unfavourable. For
example, large scale foreign investment has increased the level of investment in India, but it has
lead to appreciation of the rupee, which is adversely affecting the exports of some kinds of goods
and services, especially textiles and leather goods. So, the business managers, especially those
involved in foreign trade and investment, have to take into account international trends and their
impact on the domestic economy and on their business.

(vii) Government’s macroeconomic policies Government’s macroeconomics policies—monetary
and fiscal—play a very important role in creating a favourable or an unfavourable environment in
the country. A liberal monetary policy indicated by lower rate of interest and easy availability of
funds promotes business environment and vice versa. The fiscal policy, i.e., government’s taxation
and expenditure policy, is devised to meet the need of the country to control its business cycle,
high inflation and deflation, restructuring of industrial sector in favour of the society as whole, etc.
For example, RBI adopted a stringent monetary policy to control double-digit inflation in India in
October-November 2008, but it adopted a liberal, easy money policy in December 2008 when both
growth rate and inflation rate started sliding down. The Finance Minister announced an expansion-
ary fiscal policy including reduction in VAT and CST rates and additional public expenditure of
Rs. 17,000 crore. The kinds of monetary and fiscal policies that are adopted by the government
have to be taken into consideration by the business managers while making their future plans.
Given the important elements of business environment, business managers have to make their
future plans in conformity with the likely business conditions in the country. However,
understanding and crystallising business environment is not an easy task. The knowledge of
macroeconomic concepts, theories, and their relevance to business decisions contribute towards
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appropriate business decision-making and creating safeguards against any unfavourable eventuality.
For example, knowledge of macroeconomics helps in understanding how an increasing bank rate,
or an increasing tax rate, affects the consumption and saving behaviour of the people, and the
economy as a whole, and how it will affect the industries.

1.7 LIMITATIONS OF MACROECONOMICS

In spite of its great merits and usefulness, macroeconomics has certain limitations which must be
borne in mind while making its application in policy formulation and business decision making.
Some of its major limitations are described below.

First, an important limitation of macroeconomics is that it ignores the structural changes in the
constituent elements of the aggregate. Therefore, the conclusions drawn from the analysis of the
behaviour of the aggregate variables may be misleading. For example, economic growth over time
may lead to the conclusion that the economy is performing well and any intervention with the
economy might prove counterproductive. But, high growth might be accompanied by such struc-
tural changes as (i) excessive substitution of capital for labour resulting in labour unemployment,
and (ii) transfer of income from low-income to high-income sections, thus widening income
disparities. Economic growth accompanied by growing unemployment and income disparities would
not be considered a healthy economic trend in the long run as it may ultimately limit the growth
prospects. Besides, such a trend is socially undesirable.

Similarly, data on general price level may show stable price situation in the country. Despite this
price stability, however, there may be major sectoral changes in the price structure. Prices of
agricultural products may be decreasing while prices of industrial products are increasing. The rise
in the industrial prices is so compensatory, that the overall price level remains unchanged. But, such
changes in price structure may be undesirable requiring government intervention and corrective
measures.

Second, macroeconomics deals with national aggregates and “aggregates are not a reality but
a picture or approximation of reality”31. The individual components of the aggregates are, in fact,
the reality. The individual quantities are heterogeneous and have heterogeneous measures. The
aggregation of heterogeneous quantities is beset with problems. A major problem in
estimating the aggregates, e.g., national income, arises in respect of non-marketed goods and
services. Often a large number of products and services do not have market value and are evaluated
on the basis of a presumed values, i.e., their imputed value. This leads often to under- or over-
estimation of the key aggregate values. The conclusion based on such data may be misleading.

Third, some economists consider macroeconomics only as an “intellectual attraction” without
much practical use. In the opinion of J. R. Hicks, “most of the ‘macro’ magnitudes which figure
so largely in economic discussions (Gross National Products, Fixed Capital Investment, Balance of
Payments, Employment—and so on) are subject to errors and (what is worse) to ambiguities™>.

Erroneous and ambiguous aggregates present a wrong or misleading picture of the economy.

3OKUE. Boulding, A Reconstruction of Economics, op. cit., p.175.

32 Capital and Growth, (Clarendon Press, 1965), p.90.
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These critical views, however, should not lead to the conclusion that macroeconomics is of little
use in real life economic situations. Macroeconomics does add a great deal to the understanding
of the working of the economy and in formulation of appropriate macroeconomic policies for
managing the economy with the purpose of achieving growth and stability.
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QUESTIONS FOR REVIEW

1. What is economics? Describe the nature and (c) Price and output determination of a com-
scope of economic science. modity.

2. What is macroeconomics? What is its (d) Factors and forces of economic fluctua-
subject matter? How is it different from tions.
microeconomics? (e) Balance of payment deficits.

3. Distinguish between microeconomics and 8. Write a short note on the origin and growth

macroeconomics. What is Machlup’s view
on micro and macro distinction?
4. Macroeconomics is both a theoretical and a
policy science. Comment. 9

i ? . o .
5. What are micro and macro paradoxes? important for finding solutions to macroeco-

Explain with examples. nomic problems related to business decision
6. How do micro- and macroeconomic para- making?

doxes  limit the  applicability  of 10
microeconomics to explain the behaviour of
macroeconomic variables?

of macroeconomics, highlighting the condi-
tions and the factors that led to the emer-
gence of new macroeconomic theories.

. Why is the study of macroeconomic theory

. Describe the conditions that led to the emer-
gence and growth of monetarism. What are
the major developments during the period

7. Which of the following do not constitute the marked as Keynesian revolution? Did
subject matter of macroeconomics? monetarism succeed Keynesianism success-
(a) Performance of the entire economy. fully?

(b) Determination of the level of economic 11. What are the limitations of macroeconom-
activities. ics? What is the usefulness of macroeco-

nomics in spite of its serious limitations?
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|
Macroeconomic Issues,

Concepts and
Model Building

INTRODUCTION

In Chapter 1, we introduced macroeconomics. The objective
of this Chapter is to present macroeconomics in perspective,
i.e., to give a broader view of the subject matter and the
method of analysis, prior to commencing the study of macro-
economic theories. The main aspects highlighted here include:

(i) Macroeconomic issues—The macroeconomic issues are
the economic problems that have often been confronted
by different countries at different points of time;

(i) Macroeconomic concepts—The analytical concepts that
are used in macroeconomic studies;

(ii)) Macroeconomic model building—Construction of a framework for analysing macroeco-
nomic phenomena.

2. MACROECONOMIC ISSUES

In the preceding section, we described briefly what macroeconomics is about and gave its broad
definition. However, the central theme and the subject matter of macroeconomics can be compre-
hended better by looking at the macroeconomic issues, or the problems that most countries have
faced over time and have been the cause of concern for the macroeconomists and the government
policy makers. The following are the main macroeconomic issues.

1. Achieving and maintaining a high rate of economic growth,
2. Preventing business cycles when symptoms come up,
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3. Controlling inflation and stabilising price level,

4. Solving the problems of unemployment and poverty,
5. Containing growing budgetary deficits, and

6. Managing international economic issues.

These macroeconomic problems continue to plague most of the countries, and continue to
remain a major concern for the policy makers of the country. In spite of spectular growth of
theories, thoughts, tools and techniques of macroeconomic management, the world economy is
currently facing global recession. In this section, we discuss briefly the nature and magnitude of
these macroeconomic problems which continue to remain the major concern of both the policy
makers and the macroeconomits.

2.1.1 Growth Related Issues

Achieving and maintaining a high rate of economic growth has been a matter of great concern for
both the developed and the underdeveloped countries, especially after the Second World War. The
reason, as Samuelson has pointed out is, “The political, social, and military fate of the nations
depends greatly upon their economic success”'. After the Second World War, therefore, the war-
affected nations concentrated on reconstruction of their war-devastated economies, and most
underdeveloped countries started formulating and implementing development plans. India imple-
mented her First Five Year Plan of economic development in 1951 and continues with the Eleventh
Five Year Plan for economic development.

Now look at the nature of the growth related issues. While industrially advanced countries
succeeded, to a great extent, in achieving and maintaining a fairly high growth rate (4-6 percent
per annum), less developed countries (LDCs) continued to strive for long to achieve a reasonable
growth rate. For example, India had planned to achieve a growth rate of 5 percent but could achieve
an average annual growth rate of 3.5 percent over a period of 25 years—from 1951 to 1975. So
the question arises: why could target growth rate not be achieved? Besides, while the Indian
economy registered an annual growth rate of 3.5 percent duing 1951-75, growth rate in China and
Pakistan during this period was much higher (5-6 percent). It has been generally observed that
though India and the other two countries made similar efforts to achieve a high growth rate, China
and Pakistan succeeded in achieving it, India failed. So the issue arises: Why do some countries
grow at a high rate and some countries at low rate, their growth efforts being the same?

Also, look at the growth problems that DCs and LDCs faced during the period from 1950 to
mid-1970s. The major problem that DCs faced was how to maintain the high growth which had
started showing signs of decline. On the other hand, LDCs faced the problems of how to accelerate
the pace of their growth rate, how to generate adequate savings from the low level of incomes,
how to increase the rate of capital formation, how to promote investment opportunities, and so on.

Since the mid-1980s, however, the nature of growth related issues faced by the DCs and LDCs
have changed, rather reversed. Look at the changing nature of dilemma being faced by DCs and
LDCs. Many LDCs, especially India and China—now referred to as fast developing countries—
have succeeded in achieving a very high growth rate—India 9 percent and China 11 percent. India
is predicted to be the world economic power by 2020, so fast is the growth rate of the Indian

. Samuelson, P. A., Economics, 1989, p.76.
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economy. But the main macroeconomic issues that countries like India and China are currently
faced with are:

(i) How to maintain the current high growth rate;

(i) How to prevent the overheating of the economy—a problem often associated with fast
growing economies; and

(ii)) How to keep inflation under control within its tolerable and desirable limits.

On the other hand, growth rate in developed countries has come down to 2-3 percent per annum;
investment opportunities have reduced drastically; their financial capital is flowing out to countries
like India and China in the form of FDI and FII. Countries like US and Japan are currently facing
recession. While US growth rate has come down to around 2 percent, growth rate in Japan declined
to 1.3 percent during 2000-05%. Both the countries are currently facing strong recessionary trend.
Besides, there are indications of growing unemployment in developed countries. So the macroeco-
nomic issues facing the developed countries are: (i) how to combat the recessionary trend in the
economy, and (ii) how to accelerate the growth rate.

To conclude, achieving and maintaining a sustainable growth rate has for long been, and con-
tinues to be, one of the main macroeconomic issues. The growth related issues are becoming more
and more complex with the rapid globalisation of the world economy and the consequent growing
complexities.

2.1.2 The Issue of Business Cycles

Business cycle refers to high magnitude of fluctuation in the economy—high growth in GDP/GNP
in one period followed by a sharp decline in the next period. Thus, business cycle is also referred
to as the period of economic boom and depression. During boom and prosperity, there is high rate
of growth in GDP and high rate of employment, and during depression, there is fast decline in GDP
and high rate of unemployment. The recurrence of this kind of growth and depression in the
economy is called business cycle.

The economic history of the world economy is, in fact, the history of business cycles—ups and
downs, booms and slumps, prosperity and depression. Business cycle, like the Great Depression
of 1930s, has not repeated itself over a period of 75 years. It is, perhaps, for this reason that some
economists hold the view that ‘business cycle is obsolete’ or ‘business cycle is the thing of past’.
The current global recession has proved them wrong. The global recession of 2008-09 is second
only to the Great Depression of 1930s. Besides, business cycles of moderate magnitude continue
to take place in modern times in most countries. For instance, “There have been three major
recessions in the United Kingdom during the past four decades (1973-75, 1979-81, and 1990-92),
and most major countries have experienced a similar pattern™. One can find many such cases. If
business cycles of high magnitude have not taken place frequently, it is mainly because economists
have devised policy measures to control the business cycle, and governments have used suitable
economic policy measures, especially monetary and fiscal policies, to control the factors causing
fluctuations in the economy.

2 The World Bank Report 2007, Development and Next Generation, Table 4, p. 294...
3 Richard G. Lipsey and Alec Chrystal, Economics (Oxford University Press, 1 1" Ed. Indian Edition, 2007), p.333.
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Nevertheless, the fact remains that factors and forces that cause a business cycle are always
present in the growing ecconomies. For instance, during the 1980s, some East Asian Economies,
often referred to as ‘Newly Industrial Countries (NICs)’ and ‘Asian Tigers’ had achieved a very
high growth rate. But, after a decade of high growth, these economies become so overheated that
a situation of economic collapse had become imminent. The emerging conditions might have led to
depression had the governments not adopted economic policies to control the downtrend.

Let us look at some other country-cases to understand the nature of the problem. Until the
1990s, the US economy had continued to grow at a fairly high rate, but its growth rate declined
thereafter. The US economy is currently facing a strong economic recession. The Indian economy
has also faced economic ups and downs over the past 40 years. If one looks at the annual average
growth rate of real GNP in the Indian economy, one finds that India had a negative growth rate
in 1964-65 (-3.7 percent) and 1979-80 (-5 percent), and a very low growth rate in 1991-92 (1.1
percent). These, however, constitute short-run decline in growth rate below the normal rate of
around 5 percent. The downslide of the economy remained short term mainly because of the
government adopting measures to prevent a big and prolonged downfall in the economy. The Indian
economy attained a growth rate of 9.0 percent in 2007-08, which declined to about 7 percent in
the last quarter of 2008. On the one hand, the Indian economy is predicted to emerge as the world
economic power by 2020, while on the other, suspicions are being raised about a reasonably high
growth rate in the economy in the coming years.

In brief, the fact remains that the forces of business cycles are always present in growing
economies, and the government and the policy makers of the country have to be on their guards
at the first indication of downslide in the economy and take action, if necessary, for preventing the
business cycles. To quote Burns, “[The] men who wish to serve the democracy faithfully must
recognise that roots of business cycles go deep in our economic organisations, that the ability of
government to control depressions adequately is not yet assured, that our power of forecasting is
limited, and that true foresight requires policies for coping with numerous contingencies”. Burn’s
statement implies that business cycles remain a major macroeconomic issue. Although the issue of
business cycle has been put on the back burner by the macroeconomists at higher theoretical level,
at practical level, it continues to remain an important issue. It is gaining more attention due of
globalisation of the economy and its effects.

2.1.3 The Issue of Inflation

Inflation is another and equally important macroeconomic problem faced by the countries at different
points of time, especially by the fast growing economies. Inflation is defined as persistent and
considerable increase in the price level over a long period of time. A moderate rate of inflation is
considered to be desirable for the economy—2-3 percent for developed countries and 4-5 percent for
developing economies. But the annual rate of inflation has hardly ever been confined to these limits
in DCs and LDCs. Inflation in excess of these rates is economically and also socially undesirable, and
is rather dangerous for the economy. Historical time series data on price level show that inflation has
been off and on affecting almost all countries. Look at the annual inflation rate in some countries (Table
2.1) based on the data published by the World Bank. In November 2007, inflation rate in Eurozone
was reported* to have hit 6-year high at 3.1 percent, as compared to the earlier rate of around

4 Business Standard, 17/11/2007
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2 percent. Though this rate is comparatively lower, it has become a matter of great concern for the
European Central Bank. In some countries, the rate of inflation has been unimaginably high in modern
times. For instance, in Zimbabwe, inflation rate had shot up to 8,000 percent in September 2007,
caused mainly by rise food and fuel prices, causing economic collapse in the country. The IMF had
forecast inflation rate for Zimbabwe to hit 100,000 percent by the end of the year’. In order to meet
the ‘cash crisis’ in the country, the government of Zimbabwe issued currency notes of Z$ 500,000
denomination.

Table 2.1 Inflation Rates in Some Developed and Developing Countries during 1980s
Country Period Rate of Inflation
Australia 1980-90 72
China 1980-90 5.6
India* 1980-90 8.1
1990-2000 8.0
Indonesia 1980-90 8.6
Nigeria 1980-90 16.7
Pakistan 1980-90 6.7
Sri Lanka 1980-90 11.0
UK 1980-90 5.7

* Based on GDP Deflator.

Inflation in India has off and on been a serious problem for the economy, and also for the policy
makers. During the early 1970s, annual inflation rate had shot up to 24 percent. In April-September
2008, the inflation rate had varied between 10 percent and 13 percent despite a high growth rate
of 9 percent in GDP. This had become a matter of great concern for both the RBI and the Finance
Ministry.

In fact, inflation is generally associated with, and is often caused by, the high growth rate itself.
Sometimes, high rate of inflation is the result of high growth rate, especially when there is a long
gestation period—time lag between investment spending and generation of output. Whatever might
be the reason—be it demand-pull, cost-push, or a combination of the two, or any other factor, like
rise in oil price—inflation creates economic, social, and political problems in the country, leading
sometimes to the fall of the government. Therefore, inflation is considered to be a serious mac-
roeconomic problem necessitating formulation of suitable policy measures and effective implantation
of policy for controlling price rise and maintaining inflation at a reasonable level.

2.1.4 The Issue of Unemployment and Poverty

Unemployment refers to that part of the labour force, or workforce, which is willing to work at
the prevailing wage rate and is looking for a job but is not getting employment. The level of
unemployment in a country is measured in terms of percentage of out-of-job labour force to total
labour force. Labour force is that part of manpower which is willing to work at the on-going wages

3 Reported in Times of India, 23 December 2007.
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and salaries. According to ILO definition, manpower of a country consists of its population in the
age-group of 15-65 years. Unemployment over a period of time—over a period of six months in
a year or for a longer period—results in poverty of the unemployed people.

Unemployment and poverty have been a perennial problem in both DCs and LDCs—but promi-
nently in LDCs—at different stages of their economic growth. Although, most industrial countries
consistently had very low unemployment in the 1950s and the 1960s, they had a high rate of
unemployment6 in the 1980s and the 1990s. For example, unemployment in UK had peaked at 12.2
percent in 1986 and 10.8 percent in 1993. France and Germany had unemployment of 12.5 percent
and 11.7 percent, respectively, in 1997. Even Japan, a country which had never had unemployment
after the Second World War, experienced unemployment of 5.4 percent in 2002. According to World
Development Report (2004), unemployment rate in some countries was relatively very high, e.g.,
USA (5.8 percent), Japan (5.4 percent), and Australia (6.3 percent). Unemployment rate in Pakistan
was very high (7.8 percent).

As regards unemployment in India, according to NSSO estimates, unemployment rate was 3.06
percent of the labour force. This estimate is highly questionable. If one goes by National Sample
Survey estimates of population below the poverty line, it was 27.8 percent in 2004-05. Although
questionable, the poverty estimate can be taken as the level of unemployment and underemployment
in India. In spite of 60 years of growth and development efforts made by the country, the problems
of unemployment and poverty continue to remain the most important macroeconomic issues of the
country. A high rate of unemployment has remained a dominant and persistent macroeconomic issue
not only in India but in most LDCs. Now this problem is also being faced by the DCs.

2.1.5 The Issue of Budgetary Deficits

The government budget refers to the annual revenue and expenditure of the government of a
country. In the post-World War II period, government budget emerged as a powerful tool of
macroeconomic management, control, and regulation of the economy. The use of government
revenue and expenditure as weapons to solve macroeconomic problems of the country and to
control and regulate the economy is called fiscal policy. Fiscal policy is used to accelerate the
process of economic growth, to stabilise the economy, to reduce income inequalities, to promote
employment opportunities, and so on. As stated in Economic Survey—2006-07, “Fiscal policy is the
building block for an enabling macro-environment, which not only provides stability and predict-
ability to the policy regime, but also ensures that national resources are allocated in terms of its
defined priorities” (p.18). Economic functions and also the economic responsibilities of the govern-
ments have increased over time. This is a universal phenomenon.

With the increase in government’s economic role and other functions, the size of the government
budget has increased and so have the magnitude of the budget related problems. The most important
budget related problems are managing budgetary deficits. In India, the total expenditure of the
central government has increased from Rs 98,272 crore in 1990-91 to Rs 5,63,991 crore in
2006-07 (BE)—a six-time increase over a period of 16 years. However, government revenue over
the same period has increased from Rs 54,954 crore to Rs 4,03,465 crore. Although, revenue has
increased at a faster rate, budget deficit has risen from Rs 3,48,511 crore to Rs 4,65,791 crore
during the same period. In fact, budgetary deficit of the central government has been increasing

% For details, see Lipsey and Chrystal, Economics, op. cit., p.334.
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almost continuously. The fiscal deficit of the government had risen from Rs 43,318 crore in
1990-91 to Rs 1,60,526 crore in 2006-07. Fiscal deficit of the government has crossed 6 percent
of the GDP. The Finance Ministry has been trying unsuccessfully to bring it down to below 4
percent. The budgetary deficit and budget management have emerged as the major macroeconomic
problems for the government in India.

Not only in India, the problem of persistent budgetary deficit is being faced by both the
developed and the developing economies. The reason is that the government expenditure has been
rising much faster than revenue. For instance, since the 1970s through the mid-1990s, the US
economy faced a persistent problem of budgetary deficit’ and with exception of 1970 and 1988-
89 and UK has had budget deficit throughout after the Second World War. The problem of
budgetary deficit is common to most countries using fiscal policy as a tool of macroeconomic
management. Although budgetary deficits can be managed simply by cutting down public expen-
diture and increasing the tax rate, this measure too has serious adverse implications for the economy
as a whole. So, this method cannot be adopted straightaway. Thus, the most important and
common macroeconomic problem related to government budget is the growing budgetary deficits.

2.1.6 The International Economic Issue

International trade has been going on since time immemorial. With the passage of time, however,
the volume, the pattern, and the nature of international transactions have expanded at a tremendous
speed, especially over the past two decades. As a result, the world economy is getting globalised
very fast, so much so, that it is now being treated as a ‘village economy’. Globalisation increases
economic interdependence of the countries. With growing global interdependence, the economies
are being exposed to the risk of getting adversely affected by the changes, especially by inflation,
recession, and financial instability in countries of the trading partners. For instance, the economic
recession in the US economy, born out of the subprime crisis, had caused global recession in 2008.
Furthermore, the US dollar, the most stable and powerful currency of the world after the Second
World War, depreciated in the last quarter of 2007 against virtually all major currencies, especially
against the euro and the pound, and to lesser extent, against the rupee and Asian currencies. Dollar
depreciation has nearly created a global problem, especially for those countries which have accu-
mulated its large reserves. The major international economic issues that figure in the management
of the economy are:

(i) Growing balance of payments deficits,
(i) Exchange rate fluctuation, and
(iii)) Excessive inflow or outflow of capital.

Let us look at the implication of these international economic issues in context of the Indian
economy. India has faced and is currently facing all such problems. Let us begin with balance-
of-payments (BOP) deficits. Although India had off and on faced the problem of balance-of-
payments (BOP) deficits since 1950-51, the country faced an unprecedented BOP deficit and
foreign exchange crisis®. The foreign exchange crisis had brought the economy on the verge of

7 Rudigar Dornbusch, Stanley Fisher and Richard Startz, Macroeconomics, gt eq. (Tata McGraw-Hill, New Delhi,

2004), p.33.
8 In general, a country needs forex reserves that are sufficient to meet payment for 90 days imports. But India
had forex reserve to finance only 10 days imports.
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economic collapse in 1990. Thanks to the financial help from the IMF and the World Bank, the
crisis could be averted.

As regards the exchange rate problem, India had pursued a fixed exchange rate policy, going
intermittently for devaluation of the currency to adjust it to rupee depreciation. After 1991-92, India
adopted a flexible exchange rate policy, and exchange rate remained fairly stable until 2005. Since
2006, however, rupee started showing signs of appreciation. According to India’s Finance Minister,
Chidambaram, rupee-dollar exchange rate is market determined. In 2007, the market determined
rupee rate appreciated against dollar by about 25 percent. India is currently facing some economic
problems due to rupee appreciation, and also due to sub-prime lending crisis in the US.

There is similar problem with inflow of capital. The inflow of funds in the form of FDI and FII
and the sub-prime crisis in the US have lead to appreciation of the Indian currency. Appreciation
of rupee has affected India’s exports adversely, especially of handicrafts, IT products, and motor
parts. Decline in exports has affected employment adversely. A large number of people are reported
to have become jobless. About 200,000 workers have lost their jobs mainly because of decline in
exports of handicrafts. Thus, rupee appreciation has become a matter of concern for the policy
makers of the country.

The sub-prime crisis in the US has affected the economy in the same way. While addressing the
National Development Council, the Prime Minister, Dr. Manmohan Singh, an ex-economist, said that
with global integration, India could not remain immune to sub-prime lending crisis of the US which
had hit global financial markets, and had also caused a global slowdown. These are a few examples
from the Indian economy which show that international economic linkages expose countries to the
risk of being adversely affected by international economic changes and ups and downs. With
increasing globalisation, international economic issues are gaining more and more importance.

1.2.7 Conclusion

To conclude, the major macroeconomics issues that macroeconomists and policy makers have to
address include: (i) achieving and maintaining a high growth rate, (ii) preventing business cycles,
(iii) controlling inflation and stabilising price level—a major problem these days, (iv) finding a
solution to the problems of unemployment and poverty, (v) managing the growing budgetary
deficits, and (vi) managing international economic issues, such as BOP deficits, devaluation and
appreciation of domestic currency, and inflow and outflow of capital. Finding solution to these
economic problems requires an in-depth, logical, and systematic analysis of inter-relationships and
interdependence of macroeconomic variables. The macroeconomists analyse these issues at both
the theoretical and the empirical levels and formulate macroeconomic theories. Macroeconomic
theories, on the other hand, provide analytical framework and guidelines for the formulation of
appropriate economic policies for solving macroeconomic problems of the country. This is what
macroeconomics is all about.

2.2 SOME CONCEPTS USED IN MACROECONOMIC ANALYSIS

Before we proceed to discuss macroeconomic theories, it will be useful to get acquainted with some
of the basic concepts and approaches widely used in macroeconomic studies.
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2.2.1 Stock and Flow Variables

Macroeconomics uses certain economic aggregates, called macroeconomic variables, to assess
the performance and to analyse the behaviour of an economy. Macroeconomic variables that figure
in macroeconomic studies are generally grouped under (i) stock variables, and (ii) flow variables.
Another kind of variables used in macroeconomic analysis are called rates, expressed in terms of
percentage rates, e.g., percentage rate of economic growth, inflation, savings, investment, interest,
etc. A brief description of stock and flow variables is given below.

The stock variables refer to the quantity or value of certain economic variables given at a point
in time, e.g., on 31st March 2006 or 31st December 2007. In other words, the variables that are
measured with reference to a point in time are stock variables. For example, the water stored in
a tank at a point in time is a stock variables and number of books in a library on a particular date
is a stock variable. In economics, the stock of capital in a country, the number of persons
employed, the total money supply, all at a point in time, are some examples of macro stock
variables.

The flow variables, on the other hand, are the variables that are expressed per unit of time, e.g.,
per hour, per week, per month, or per year. For example, GDP, aggregate consumption, aggregate
saving, aggregate investment, aggregate exports, aggregate imports, etc. are macro flow variables.

To understand the distinction between stock and flow variables, see the following examples. The
water accumulated in a lake is a stock variable but the quantity of water flowing in or flowing out
per unit of time (per day or per week) is a flow variable. Similarly monthly provision of sugar in
a household, i.e., the quantity of sugar stocked for monthly consumption, is a stock variable and
quantity of sugar consumed per day is a flow variable. A fixed deposit with a bank is a stock
variable and interest earned on the deposit, e.g., monthly or annual interest income, is a flow
variable. The stock of capital in terms of plant, building, machinery, stocks, etc. is a stock variable
and the annual investment is a flow variable. The macroeconomic stock and flow variables are listed
in Table 2.2.

Table 2.2 Macroeconomic Stock and Flow Variables

Stock Variables Flow Variables
Stock of Capital (K) Gross National Product (GNP)
Supply of Money (M) Consumption Expenditure (C)
Business Inventories (BI) Savings (S) and Investments (I)
Accumulated savings Exports (X) and Imports (M)
Labour force Change in inventories
Total employment Government revenue (R)

Government expenditure (G)

Some flow variables are functionally related to their stock counterpart and vice versa. For
example, ‘investment’ is the flow counterpart of ‘stock of capital’ and ‘change in inventories’ is
the flow counterpart of ‘inventories’.
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It is important to note that the classification of stock and flow variables, as given above, is a
matter of convenience and practice. Conceptually, it is difficult to make an all-purpose classification
of macroeconomic variables between stock and flow. For, given the purpose of analysis, a flow
variable can be interpreted as a stock variable and vice versa. For example, national income is a
flow variable, but it can be treated as stock for the year of reference. Similarly, employment is a
stock variable, from head-count point of view, but from the view point of work effort in terms of
man-hours, it can be treated as a flow variable.

Furthermore, macroeconomic variable are open to different interpretations. Therefore, it is dif-
ficult to make a clear distinction between the two kinds of variables. This causes a ‘dangerous’
confusion with regard to stock and flow variables. According to Gardner, “... almost no other
single source of confusion is more dangerous in economic theory—not only to beginners, but
sometimes also to advanced students in the field.” He cites some examples of certain variables
which are open to such confusion. ‘Money is stock variable’ but when exchanged for goods, it
become ‘flow’; ‘income is flow, wealth [accumulated income] is stock’; ‘saving is a flow’ but
accumulated saving is a stock; and investment is a flow’ but accumulated investment ‘is a stock’.
He has suggested, “Upon encountering any variable, the student should spend a moment determining
for himself whether it is a stock, a flow, or a ratio concept. ... Much confusion will be saved by
this exercise.”

2.2.2 Equilibrium and Disequilibrium

The concepts of equilibrium and disequilibrium are widely used in both microeconomic and mac-
roeconomic analyses. While microeconomics uses, in general, partial equilibrium analysis, macro-
economic analysis is largely of general equilibrium nature'®. In macroeconomics, the partial equi-
librium concept is applicable only to sectoral analysis, when the macroeconomic analysis is confined
either to the product sector or to the monetary sector. Here, we describe briefly the concepts of
equilibrium and disequilibrium as applicable to macroeconomic analysis.

Equilibrium In economic sense, equilibrium refers to a state or situation in which opposite
economic forces, e.g., demand and supply, are in balance and there is no in-built tendency to deviate
from this position. Machlup defines equilibrium as “a constellation of interrelated variables so
adjusted to one another that no inherent tendency to change prevails in the model which they
constitute.”'" At macro level, an economy is said to be in equilibrium when aggregate demand
equals aggregate supply. Aggregate demand is the sum of demands for all consumer and capital
goods and services, given the aggregate demand for money. Aggregate supply is the sum of the
supply of all consumer and capital goods and services, given the aggregate supply of money. As
long as equilibrium is not disturbed by internal or external disequilibrating factors, the economy
remains in equilibrium.

Disequilibrium This is the state in which the opposite forces (e.g., demand and supply) are in
imbalance. The factors causing disequilibrium arise out of the working process of the economy.

Gardner Ackley, Macroeconomic Theory, (Macrnillan, 1961), p.6.

For a detailed discussion on the concepts of equilibrium and disequilibrium, see author’s Principles of Economics,
(Vikas Publishing House, Delhi, 2004), ch.3.

Fritz Machlup, “Statics and Dynamics : Kaleidoscopic Words” in his Essays in Economic Semantics, (NJ,
Prentice-Hall, 1963).
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The working of a market economy is governed by such a large number of interrelated and
interacting forces that a continuous balance between market forces—demand and supply—cannot
be expected. In fact, imbalances between economic forces are a routine matter in a market
economy. The reason is that economic activities are undertaken by millions of decision makers—
consumers, producers, workers, bankers, exporters, importers, and the government, and their
decisions need not always coincide. The result could be disequilibrium in the economy.

2.2.3 Partial Equilibrium and General Equilibrium Analysis

Two other concepts which are often used in macroeconomic analyses are partial equilibrium and
general equilibrium.

Partial Equilibrium Analysis Conceptually, partial equilibrium analysis is the analysis of a part
of the economy, isolated and insulated through assumptions from the influence of changes in the
rest of the economy. In simple words, when only a part of the economy or economic phenomenon
is analysed in isolation of the rest of the economy, the analysis is partial equilibrium analysis. Partial
equilibrium analysis is widely used in microeconomic analysis. Partial equilibrium analysis is based
on ceteris paribus assumption, i.e., it assumes that all other things or variables, specially the related
ones, remain constant. The entire analysis of determination of equilibrium price and output and input
prices is based on partial equilibrium analysis. For example, analysis of car price determination
simply on the basis of its demand and supply, assuming all other factors supposed to affect the
car prices to remain constant, is partial equilibrium analysis. It assumes all other factors affecting
demand for car, e.g., prices of car substitutes (e.g., public transport system), petrol price, income
of the consumers, excise duty and sales tax, etc. to remain constant. Partial equilibrium analysis
is used fruitfully where ‘feedback’ and ‘spillout’ effects, if any, are not of great consequence.

In macroeconomics, partial equilibrium analysis is used when equilibrium conditions of product
sector and money sector are analysed separately in isolation of one another. For instance, John
Meynard Keynes analysed product sector equilibrium and monetary sector equilibrium separately,
though both the sectors are interconnected and interdependent. Therefore, his macroeconomic
analysis of product and money sectors is generally treated as partial equilibrium analysis.

General Equilibrium Analysis General equilibrium analysis is carried out where the objective
is to analyse the economic system as a whole without using the restrictive assumptions of the partial
equilibrium analysis. General equilibrium analysis is carried out by taking into account the
interrelationships and interdependence between the various elements of the economy. It allows all
the interrelated factors to vary in reaction to one another and seeks to analyse the simultaneous
equilibrium of all the prices and output all the related goods and it shows how equilibrium of all
related sectors or markets is simultaneously determined. General equilibrium analysis takes a
comprehensive and realistic view of the economic system. From a practical point of view, the
general equilibrium analysis is of immense importance in identifying and explaining the causes and
effects of the economic disturbances and in the formulation of the theories of economic growth,
employment and income determination. It examines economic problems from the macro angle and
in macroeconomic perspective.

It must however be borne in mind that macroeconomics does not use the Walrasian type of
general equilibrium analysis wherein it seeks to analyse the equilibrium of each and every element
of economic system. Macroeconomics uses highly aggregated variables like aggregate demand,
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aggregate supply, the GNP, overall employment, stock of capital, total demand for and total supply
of money, etc. As mentioned above, it studies the interrelationships and interdependence of these
variables and seeks to determine the general equilibrium of the economy.

2.2.4 Static, Comparative Static and Dynamic Analysis

Static and dynamic analyses'? refer to two ways of analysing a subject matter of macroeconomics.
When an economic phenomenon is analysed under static conditions, i.e., as it stands at a point in
time, the analysis is called ‘static analysis’ and when the subject is analysed under changing
conditions, the analysis is called ‘dynamic analysis’. Macroeconomics studies an economic phe-
nomenon under both static and dynamic conditions. The nature of static and dynamic economic
analyses is described below.

Static Analysis In general sense of the term, ‘static’ means in a ‘state of rest’ or in ‘a state
of motionlessness’. For example, a table placed in a room, a book lying on the table, and a car
parked on the road is in the state of rest or motionlessness. But an economy is never in the state
of rest. People in an economy are continuously engaged in economic activities—production,
exchange, consumption, etc.—with or without changing the size of the economy. However, for the
purpose of analysing an economy at a point in time, economists assume a ‘static economy’. “Static
economy does not mean an economy in which no activity is taking place or no one is doing
anything at all”. In real world, “No economic system is ever at rest in anything like the mechanical
sense.”'® A static economy means an economy or in which normal activities go on but there is no
change in the size of the economy or in the level of national output, stock of capital, prices and
employment.

A static economy as described above may not exist in reality. However, economists create such
a static economy—an abstract economy—for the purpose of theoretical analysis. According to
Schumpeter, a static economy refers to “an economic process that merely reproduces itself.”'*
When an economy is studied under static conditions, it is called static analysis. For static analysis,
a static model is used. A model of an abstract economy is created by a “rigorous formulation of
conditions [assumptions] under which it is possible to make generalisations about the factors
determining economic equilibrium.”'> A static economy is insulated from the influence of possible
external changes. A static macro-model assumes that there is no change in the size of the economy,
no change in national output, prices and employment. In a static economy, the basic forces of
change, like stock of capital, technology, population, nature of business organisations, and tastes
and preferences of the people remain unchanged over the reference period. The economic process
in a static economy merely produces itself year after year. Such an economy is said to be in a state
of static equilibrium. “... a static equilibrium by no means implies a state of idleness, but one in

The terms ‘statics’ and ‘dynamics’ are derived from Greek words ‘statikos’ meaning ‘causing to stand still” and
‘dynamikos’ meaning ‘causing to change’, respectively. For a detailed discussion on the concepts of ‘static’ and
‘dynamic’ see author’s Principles of Economics (Vikas Publishing House, New Delhi, 2004), ch. 4.

13 Hicks, John R., Capital and Growth, (Oxford University Press London, 1965), p.6.

Schumpeter, J. A, History of Economic Analysis, (Oxford University Press, NY, 1970), p.964.

N. Kaldor, “The Determinateness of Static Equilibrium”, Rev. of Eco. Stud., February 1934, reproduced in his
Essays on Value and Distribution, (London, Gerald Duckworth & Co., 1960), p.13.
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which works is steadily going forward day by day and year after year but without increase or

diminution”.'®

Another important feature of static analysis is that the variables used in this kind of analysis have
no past or future and all variables belong to the same point in time, i.e., past value and predicted
future value of the variables are ignored. Thus, a static model is the construction of a timeless
economy. In such a model, the values of all the interrelated variables are simultaneously and
instantaneously determined. In other words, there is no time lag in the adjustment of the dependent
variables to the change in the independent variables. This kind of approach to the study of an
economic phenomenon is essentially a theoretical approach. The prime objective of constructing a
static model is to make generalisations or theoretical propositions regarding the relationship between
the related variables under static conditions.

Comparative Statics Comparative statics is a comparative study of economic conditions at
two static equilibrium positions at two different points in time. In a comparative static analysis, in
fact, “... we are comparing the equilibrium values of the system corresponding to the two equi-
librium positions with one another. This sort of comparative analysis of two equilibrium positions
may be described as comparative static analysis ...”'" A comparative study of this kind assumes
a great significance where the objective of the study is to predict the future course of the economy
on the basis of the past experience. A comparative analysis of the relationships between the
variables at two equilibrium positions at two different points of time is helpful in tracing the change
in the relationships. This approach has a great predictive power, especially when changes are few
and small and the economy treads smoothly from one equilibrium position to another.

Dynamic Analysis In contrast to static approach, dynamic approach is adopted to study an
economy in motion. When a macroeconomic phenomenon is analysed under changing or dynamic
conditions, it is called dynamic analysis. Dynamic analysis is adopted to study an economy under
dynamic conditions. In a dynamic economy, the economic factors and forces keep changing. An
economy in motion raises certain issues which cannot be handled through static and even compara-
tive static approaches. The following are two such major issues:

(i) Does a dynamic economy, when displaced from one equilibrium, ever reach another
equilibrium position?

(i) What path is a dynamic economy likely to take to move from one equilibrium position to
another?

The merit of dynamic analysis lies in its power to predict the future course of the economy. A
static analysis, by its very nature, has no power to predict the path a dynamic economy follows
while moving from one equilibrium point to another, nor it can be used to predict whether the
economy will ever attain another equilibrium position. Dynamic approach does the job.

Economic dynamics studies the ‘factors and forces’ that set an economy in motion and lead it
to a new equilibrium at a higher or lower level. It studies the actions of, and interactions between,
the factors and forces of change. The interaction between the factors and forces of change is not
instantaneous and simultaneous. It involve a time-lag, i.e., the time that a change in any economic

16 R. F. Harrod, in his Towards Economic Dynamics, (Macmillan, London, 1960), p.3.
17 Eric Schneider, Pricing and Equilibrium, (London, Allen & Unwin, 1962), p.236.
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variable takes to affect the other related variables, and the time that other variables take to adjust
themselves to the change. Dynamic analysis takes into account the time lag involved in the process
of adjustments. It studies the nature and the magnitude of changes and finds whether they are
oscillatory or dampening—if oscillatory, then whether divergent or convergent. If they are conver-
gent, the economy may reach another equilibrium. If changes are divergent, the economy may not
attain another equilibrium position—it may keep oscillating constantly.

2.2.5 Distinction between Economic Statics and Dynamics
The distinctive features of static and dynamic analyses can be summarised as follows.

(i) Economic statics is an abstraction from reality whereas economic dynamics is the study of
the real world.

(ii) All the variables in a static analysis are undated in the sense that they are taken at a point
or unit of time whereas in dynamic analysis, all variables are dated, i.e., their movement on
time scale is known.

(i) Economic statics is a timeless analysis whereas in economic dynamics, time is used as one
of the variables because time works as a determinant of other variables. For example,
national income of a country in time ¢ depends on its value in time 7 ;.

(iv) In static analysis, fundamental economic conditions are assumed to be given and known,
but in a dynamic analysis, they continue to change over time.

(v) Dynamic analysis has predictive power which static analysis does not have, though com-
parative statics can be used for the purpose.

2.3 MACROECONOMIC MODEL BUILDING

Macroeconomics, like any theoretical branch of economics, uses a set of theoretical formulations
derived on the basis of some macroeconomic models. Macroeconomists have devised and devel-
oped, over time, a set of ‘elegant and remarkably powerful’ models for the purpose of analysing
the behaviour and performance of the economic system as a whole. The ‘economy as a whole’
is an extremely complex and intricate system because each and every element and variable of the
economy is interrelated, interlinked, interdependent and interactive. To analyse such a complex
system systematically and scientifically is an extremely complex and a rather impossible task.

However, in order to study a macroeconomic phenomenon, macroeconomists divide the entire
system under different sectors with common features and characteristics, and develop a simplified
model to study the selected macroeconomic phenomenon. This process is called model building.
A macroeconomic model, or any economic model for that matter, is an abstraction of a macroeco-
nomic phenomenon from the real world, with the purpose of creating a manageable hypothetical
world. The model so created is used as a basic tool of analysis to describe, explain and derive the
relationship between any two or more macroeconomic variables. Precisely, a macroeconomic model
is the representation of the economic phenomenon in terms of a set of behavioural assumptions,
definitions, simultaneous equations, and identities. Practically, the model works as a road map for
the purpose of study. It shows the path to be followed to reach the destination.

A macroeconomic model is constructed by the following process:

(1) Specifying the subject of study and segregating it from the rest of the system;
(ii) Specifying and defining the chosen macroeconomic variables;
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(i) Making assumptions regarding the behaviour of selected variables;

(iv) Specifying the relationship between the selected variables in the form of equations, if
possible; and

(v) Specifying the criteria for drawing conclusions.

The choice of relevant economic variables is a very important aspect of building economic
models. So is the case with macroeconomic models—the choice of relevant macroeconomic
variables is essential for building a purposeful macroeconomic model. Macroeconomic variables are
generally classified as:

(i) Endogenous variables, and
(i) Exogenous variables.

(i) Endogenous Variables are those whose value is determined within the model. Some typical
endogenous variables used in macroeconomic models are national income, consumption, savings,
investment, market interest rate, price level, and employment.

(ii) Exogenous Variables are those that are determined outside the model, e.g., money supply,
tax rates, government expenditure, exchange rate, etc. However, depending on the objective of
analysis, endogenous variables are converted into exogenous variables, and exogenous variables can
be endogenised.

For example, let us consider Keynes’ model of income determination. The Keynesian model of
income determination assumes that the equilibrium level of income is determined where

Aggregate Demand (AD) = Aggregate Supply (AS)
Aggregate demand and aggregate supply are defined, respectively, as follows.

AD=C+ 1+ G + X and
AS=C+S+T+M

where C = aggregate consumption expenditure; / = investment spending; G = government spending;
X = exports; S = savings; T = taxes and M = imports.
Now, national income equilibrium (Y) can be redefined as
Y=C+I1+G+X=C+S+T+M

This is the final form of the Keynesian model of determination of the equilibrium level of income.
What is now required is to define the macro variables and specify the relationship between the
variables. The variables and their interrelationship are specified in function form along with the
relevant assumption, as follows.

(i) Aggregate consumption (C) may be the function of many variables, like wealth, return on
investment, advertisement, demonstration effect, snob effect, age factor, etc. However,
Keynes defined aggregate consumption function as C = f(Y). This function is based on the
assumption that, in the short run, consumption depends on income only, and not on any
other factor.

(ii) Variables I, G, T and X are determined exogenously, i.e., these variables are determined
outside the framework of the model.
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(i) Although imports (M) of a country depend on a number of factors, e.g., price of domestic
substitutes of imported goods, foreign price of the products, exchange rate, etc., the
Keynesian model assumes that M is the function of income only, i.e., M = f(¥).

What one needs now is to collect data on the variables included in the model and test the validity
of the model. This is called empirical testing of the model. If the model stands the empirical tests
against income and expenditure data from several counties, the validity of the model is established.
The macroeconomic models so developed are used to make economic generalisations, leading to the
formulation of macroeconomic theories.

2.3.1 How Relevant are the Models to the Real World?

Economic models are only an approximation of a part of the real world chosen for the purpose of
study. The relevance and applicability of an economic model to the real world depends on:

(a) how realistic are the assumptions of the model,

(b) how consistent are the assumptions with one another,

(c¢) how accurate and relevant are the data to validate assumptions, and
(d) how logical and realistic are equations of the model.

The economic models based on realistic assumptions and internally consistent with one another
have a greater degree of relevance to the world. The validity of the conclusions drawn from the
models, and their usefulness in policy formulation, depends on the validity of the model. The
relevance and validity of a model is tested through its statistical or empirical verification. A model
tested and verified against the data obtained from a number of different countries has greater accept-
ability and reliability. Such a model is then used to formulate a macroeconomic theory, unless proved
otherwise.

In fact, an internally consistent model has a high predictive power. It can explain and predict
the approximate future values of endogenous macro variables and also the course that an economy
is expected to take when some changes take place in the economy. This may not be true in real
life but this is what economic models are aimed at and most model builders believe to be.

It must however be noted that the conclusions derived from the model hold within the frame-
work of the model. Economic models can never be perfect because the real economic life is so
complex and fast-changing that it is immensely difficult, if not impossible, to capture the behaviour
of all macro variables and to predict the future course of an economy. This is evident from the
experience gained in the post-Second World War period. The formulation of economic models in
this period has been very high. But, if the post-war economic problems of the world are any test,
most models are hardly worth the paper they are written on. This should not mean, however, that
model building is a futile exercise.

2.3.2 Why Economists Build Models

The real economic world is extremely complex. Millions and millions of economic players—
consumers, producers and workers—act, interact and react to the behaviour of one another in a
constantly changing world, often in an unpredictable manner. In reality, an economic system looks
like a maze of chaos. Nevertheless, there is a uniformity in the economic behaviour of the people
which is predictable with a fair degree of accuracy. The economic behaviour of the people needs
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to be studied with the purpose of both understanding and devising corrective measures whenever
required. It is for this purpose that economists create a kind of imaginary or hypothetical world,
approximating to the real world.

A model serves like a laboratory for experimentation or for testing hypothesis. The use of
economic models in the study of an economic phenomenon is an attempt to create an order in the
chaotic world. It proves helpful in understanding and explaining the complex real life situation, albeit
under constrained or controlled conditions. The purpose of economic models is not to replicate the
real world or to produce exact economic laws but to develop and use a framework to understand
better the economic system and its working. The purpose of a model is not to create an imaginary
world to be followed by the world later or to create a machine to produce infallible results, but to
create a framework for organised and orderly method of understanding the real world. And, the use
of models has paid, in spite of their imperfectness.

QUESTIONS FOR REVIEW

1. What are the major macroeconomic issues (b) duration of time,
which make the subject matter of macroeco- (c) per unit of time, or
nomics? What are the major issues related to (d) none of these.
the growth issue? 7. Explain the concept of economic statics and

2. What is the nature of the inflation problem dynamics. How does static analysis differ
faced by different countries? What kind of from dynamic analysis? Which of the two
the inflation problem is being currently faced approaches, in your opinion, is superior and
by the Indian economy? why?

3. Why do the problems of poverty and unem- 8. Explain the difference between static analy-
ployment often persist in even the fast sis and comparative static analysis. Which
growing economies? Write your answer in of the two approaches will you adopt when
the context of the Indian economy. you compare the Indian and the Chinese

4. What are the international economic issues economy in the years 2004 and 20077
pertaining to macroeconomics? Why and 9. Explain the uses and limitations of partial and
how is the recession in the US economy general equilibrium analyses. What kind of
affecting the Indian economy? analysis will you use to find market clearing

5. (a) Define the stock and flow variables used price for automobiles in India?

in macroeconomics. 10. What purpose do macroeconomic models
(b) State whether the following are flow or serve in economic analysis? How relevant
stock variables. are the models to the real world?

11. Distinguish between (i) exogenous and en-
dogenous variables, and (ii) stock and flow
variables. What purpose does this distinc-
tion between variables serve?

12. What do you understand by macroeconomic
policies? What are their objectives in gen-
eral? List macroeconomic policies and the
relevant policy instruments.

(i) GNP, (ii) Aggregate expenditure, (iii)

Investment, (iv) Capital, (v) Employ-

ment, and (vi) Government expenditure.

6. A stock variable is related to which of the
following?

(a) unit of time,
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Chapter 3

Il
The Circular Flow

Models of
Economy

INTRODUCTION

In Chapter 1, we have introduced macroeconomics as the
study of economy as a whole. In this chapter, we introduce the
economy and explain how an economy works in the form of
circular flows of products and money.

An economy can be defined as an integrated system of
production, exchange, and consumption. In carrying out these
economic activities, people are involved in making transac-
tions—they buy and sell goods and services. Economic trans-
actions generate two kinds of flows: (i) product or real flow,
i.e., the flow of goods and services, and (ii) money flow.
Product and money flow in opposite directions in a circular fashion. The product-flow consists of
(a) factor flow, that is, flow of factor services, and (b) goods flow, that is, flow of goods and
services.

In a monetised economy, the flow of factors of production generates money flows in the form
of factor payments which take the form of factor income flows. Factor incomes are spent on
consumer and capital goods, which take the form of expenditure flow. Expenditure flow is in the
form of money flow. Both product and expenditure flow in a circular fashion in opposite directions.
The entire economic system can therefore be viewed as circular flows of factor incomes and
expenditure. The magnitude of these flows, in fact, determines the size of national income. Since
the forthcoming part of this book deals with the theory of income determination, it is useful to
understand the mechanism of income and expenditure flows. How these flows are generated and
how they make the system work are the subject matter of this chapter.
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It may be noted at the outset that the mechanism of income and expenditure flows is extremely
complex in reality. The economists, however, use simplified models to illustrate the circular flows
of income and expenditure. To present the flows of income and expenditure, the economy is divided
into four sectors: (i) household sector; (ii) business sector or the firms; (iii) government sector;
and (iv) foreign sector. These four sectors are combined to make the following three models for
the purpose of illustrating the circular flows of income and expenditure, and of product and money.

(i) Two-sector model including the household and business sectors;
(ii) Three-sector model including the household, business and government sectors; and
(ii)) Four-sector model including the household, business, government and the foreign sectors.

3.1 CIRCULAR FLOWS IN A TWO-SECTOR MODEL

The two-sector model consists of only households and firm sectors. This model represents a
private closed economy in which product and money flows generated by the government and the
foreign sectors are ignored. A two-sector model is obviously an unrealistic model. However, to
begin with, a two-sector economy provides a convenient starting point to analyse the circular flows.
Before we analyse the circular flows, let us look at the basic features and functions of the
households and the firms.

Households The households are assumed to possess certain specific features: (i) households are
the owners of all factors of production—labour, land, capital and entrepreneurship, (ii) their total
income consists of returns on their factors of production—wages, rent, interest and profits, (iii) they
are the consumer of all the consumer goods and services; and (iv) they spend their total income on
goods and services produced by the firms—if they save any part of their income, it flows to the firms
in the form of investment.

Business Firms The business firms, on the other hand, are assumed to have the following
features and functions: (i) firms own no resources of their own, (ii) they hire the factors of
production—Iland, labour and capital—from the households, (iii) they use factors of produce and
produce’ and sell goods and services to the households; and (iv) they do not save, that is, there
is no corporate saving.

Assumptions The following assumptions are made to specify the circular flow models.

(i) Households spend their total income on consumer and capital goods produced by the firms.
They do not hoard any part of their income.
(i) Firms produce goods and services only as much as demanded by the households. They do
not maintain any inventory.
(i) Firms make factor payments to the households as rent, wages, interest and profits.
(iv) There is no inflow or outflow of income or of goods and services from any outside source.

Having specified the model, we now describe and illustrate the circular flows of income and
expenditure in two-sector model.

! The households do produce and consume certain goods and services. In their capacity as producers, they belong,
functionally, to the category of firms.
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3.1.1 The Circular Flows in a Two-Sector Economy: A
Graphic Presentation

The working of a two-sector economy and the circular flows of incomes and expenditure are
illustrated in Fig. 3.1. The households are represented by the rectangle labelled ‘Households’ and
the business sector by the rectangle labelled ‘Firms,” with their respective characteristics. A line
drawn from the ‘Household’ to the ‘Firms’ divides the diagram into two parts—the upper half and
the lower half. The upper half represents the factor market and the lower half represents the
commodity market. Both the markets generate two kinds of flows—real or product flows and
money flows. Let us first look at the real and money flows in the factor markets.

Factor Market

$\Nages * Reng *,

& - ~ 0
S Paymen ~&
&, ¢ 2000 yments (pp) J ‘%‘"

Households:
Factor Owners
and Consumers

Factor Users
and Producers

Commodity Market
A 5
Tou of Goods and Senic®

Fig. 3.1 The Circular Flows of Income and Expenditure: Two-Sector Model

In the factor market (the upper half), the arrow labelled ‘FOP’ shows the flow of factors of
production (FOP) from the households to the firms. This makes the real or factor flow shown by
a continuous arrow. The real or factor flow causes another and a reverse flow, that is, the flow
of factor incomes (wages, interest, rent and profits) from the firms to the households. Since all
factor payments (PF) are made in terms of money, the flow of factor incomes represents the
money flow. The money flow, shown by a dashed arrow, comprises the total income (Y) of the
households. Note that factor services and money flow in the opposite direction.

Let us now look at the commodity market (the lower half of the diagram). As shown in the
diagram, the goods and services produced by the firms flow from the firms to the households. The
payment made by the households for the goods and services creates money flow. Note again that
real (goods) and money flows in the commodity market too flow in opposite direction.



The McGraw-Hill companies |

The Circular Flow Models of Economy 43

When we combine the goods and money flows in the factor and goods markets and look at the
flows in continuity, we find a circularity in the flows. By combining the continuous arrows in the
goods and factor markets, we get the circular flow of goods. By the same process, we get the
circular flow of money. As Fig. 3.1 shows, goods and money flow in the opposite directions.

Important Identities One striking feature of income and expenditure flows is that the values
that flow are equal. For example, factor payments are equal to factor income and household
expenditure equals the value of output. These equalities take the form of identities as follows.

Y= FP

FP=w+r+i+p
w+r+i+p=V=M

V=Y=M

where Y = household income, FP = factor payments, w = wages, r = rent, i = interest, p = profits,
V = value of output, and M = Money flows (at constant prices).

In the final analysis, household income = factor payments = the money value of output, i.e.,
Y=FP=V

This identity is important for national income determination.

3.1.2 Withdrawals, Injections and the Size of Income Flows

The magnitude of income and expenditure flows is determined by the size of the society’s income
and expenditure: the larger the size of income (or expenditure), the larger the size of flows and vice
versa. In reality, however, there are leakages from and additions to the circular flows of income
and expenditure. The leakages and additions are also called as withdrawals and injections,” respec-
tively.

In the two-sector model, a withdrawal is the amount that is set aside by the households and firms
and is not spent on the domestically produced goods and services over a period of time. For
example, if households set aside a part of their income as a provision for old age or as a provision
against the loss of job, and so on, and do not spend it unless required, it is a withdrawal. It is
important to note that saving is a withdrawal. But when savings are ultimately spent in the form
of investment, they take the form of injections. The withdrawals are comparable to the concept of
hoarding.® Similarly, firms may also withhold a part of their total receipts and may not return it
to the circular flows in the form of factor payments, say, in anticipation of depression. Such
withdrawals reduce the size of the circular flow.

On the other hand, an injection is the amount spent by households and firms in addition to their
regular incomes and receipts. An injection by the households is the expenditure that they make in
addition to what they receive from the firms as factor incomes. The injections by the households
may be in the form of spending inherited savings, own hoardings, or by borrowing and spending

The terms ‘withdrawals’ and ‘injections’ were perhaps used first by R. G. Lipsey in his text, An Introduction
to Positive Economics, 3rd edn., 1963.

Hoarding has been a practice prevalent in backward countries for lack of institutional facilities like banking system
for liquidity and safety of money.
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on consumer goods. And, an injection by the firms is the expenditure which they make in addition
to what they receive from the sale of goods and services. Firms can inject money into the economy
by spending their past savings or by borrowing from the outside of the model economy. Injections
increase the size of the flow.

The withdrawals and injections in the two-sector model are illustrated in Fig. 3.2. The lower half
of the figure shows the withdrawals and injections by the households and the upper half shows the
withdrawals and injections by the firms.

Firms’ Injections (+) Firms’ Withdrawals (-)

Household Withdrawals (-) Household Injections (+)

Fig. 3.2 Withdrawals and Injections in the Circular Flows

The Two-Sector Model with Savings We have hitherto assumed that households supply
finances directly to the firms. In reality, however, household do save a part of their income for
investment. In order to explain the role of saving on the circular flows, we assume that all savings
are made by the households and extend the two-sector model to include the financial sector. The
financial sector (known also as financial market and capital market) is constituted of a large variety
of institutions involved in collecting household savings and passing it on to the business sector. In
our simplified two-sector model, however, the financial sector includes only banks and financial
intermediaries (FIs), like insurance companies, industrial finance corporations, which accept depos-
its from the households and invest it in the business sector in the form of loans and advances. The
circular flows of income and expenditure in a two-sector model with the capital market is illustrated
in Fig. 3.3.

Note that the flow of factors of production and factor payments in Fig. 3.3 are the same as in
Fig. 3.1. In Fig. 3.3, a new sector, labelled as ‘Capital Market’ has been added. The movement of
the dashed arrow, labelled S, shows the flow of household savings to the capital market, i.e., to
the banks and financial intermediaries (FIs) in the form of deposits. The banks and FIs use the
deposits to buy shares and debentures of the firms which is investment (/). The investment flow
is shown by the dashed arrow labelled 1.
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Fig. 3.3 Circular Flows in Two-Sector Model with the Capital Market

With the inclusion of the financial sector, the households incomes (Y') is divided into two parts:
(i) consumption expenditure (C), and (ii) savings (S). As shown in Fig. 3.3, C and § take different
routes to reach the business sector. The consumption expenditure (C) flows directly to the firms,
whereas savings (S) are routed through the financial sector. Note that savings (S) take ultimately
the form of investment (/). In the final analysis, we find that the entire money income generated
by the firms flows back to the firms which flows back again to households as factor payments.

3.2 CIRCULAR FLOWS IN THREE-SECTOR MODEL: A MODEL WITH
GOVERNMENT INCOME AND EXPENDITURE

The three-sector model is formed by adding the government sector to the two-sector model. A
three-sector model depicts a more realistic economy as it includes the government which plays an
important role in the economy. The economic role of the government has increased tremendously
during the post-World War II period. In India, for example, the percentage of central government
expenditure to GDP increased from around 5 percent in 1950-51 to 17.2 percent in 1990-91, and
then 18.7 percent in 2007-08. The percentage of tax revenue of the central government increased
from 5 percent in 1950-51 to nearly 10 percent in 2007-08 (RE). The ratio of the total government
(central and state) expenditure to GDP has risen from about 8 percent in 1950-51 to over 40
percent in the early 1990s, and the percentage of tax revenue to GDP increased from
7 percent to over 20 percent during this period. These ratios are much higher in many developed
countries.
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The inclusion of the government into the model requires adding and analysing the effects of
government’s fiscal operations—taxation and expenditure. However, in our simple analysis here, we
will include only two fiscal transactions to the circular flows, viz. (i) taxation—direct and indirect
taxes, (ii) government expenditure on goods and services, subsidies and transfer payments. These
fiscal transactions have different kinds of effects on the income and expenditure flows.

Taxes are withdrawals from the income flows because they reduce private disposable income
and, therefore, consumption expenditure and savings. On the other hand, government expenditure
is an injection into the income stream. The government expenditure adds to the aggregate demand
in the form of government purchases of factor services from the households and goods and
services from the business sector. The transfer payments by the government (e.g., old age pen-
sions, subsidies, unemployment allowance, etc.) are injections to the circular flows. They add to
the household income which leads to increase in household demand for consumer goods.

The circular flows of incomes and expenditures in three-sector model are shown in Fig. 3.4.
This figure presents only the money flows to and from the government. The real (or goods) flow
from and to the government has been excluded in order to avoid overcrowding of the diagram. It
must be borne in mind that each money flow (except transfer payments) has a counterflow in the
form of goods flow.

In Fig. 3.4, the circular flows of income and expenditure are the same as in Fig. 3.1. However,
it is important to bear in mind that the magnitude of flows between the households and the firms
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Fig. 3.4 Circular Flows of Incomes in a Three-Sector Model
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gets reduced because a part of their incomes flows to the government sector. As the figure shows,
a part of the household income is claimed by the government in the form of direct and indirect
taxes. Similarly, a part of the firms’ earning is taxed away in the form of corporate income tax.
The indirect taxes are collected by the firms from the households and passed on to the government.
The government spends a part of its tax revenue on wages, salaries and transfer payments to the
households and a part of it on purchases from the firms and payment of subsidies. Thus, the money
that flows from the households and the firms to the government in the form of taxes, flows back
to these sectors in the form of government expenditure.

Is the government tax revenue (T) always equal to the government expenditure(G)? In Fig. 3.4,
total tax revenue is assumed to be equal to the total government spending. In reality, however, the
two variables may not be necessarily equal. It depends on the government budgetary policy. If the
government adopts a balanced budget policy, then G = T. If the government adopts a deficit budget
policy, then G > T. And, if the government follows surplus budget policy, then G < T. A deficit
budget policy implies net injections into the economy. Therefore, these kinds of budget policies
expand the circular flows. On the contrary, a surplus budget policy amounts to net withdrawal from
the economy which reduces the size of the circular flows.

3.3 CIRCULAR FLOWS IN A FOUR-SECTOR MODEL:
A MODEL WITH THE FOREIGN SECTOR

In this section, we describe the circular flows of income and expenditure in four-sector model. The
four-sector model is formed by adding foreign sector to the three-sector model. The foreign sector
consists of two kinds of international transactions: (i) foreign trade, that is, exports and import of
goods and services, and (ii) inflow and outflow of capital. The inter-country transactions make a
complex system. For simplicity sake, however, we make the following assumptions.

(i) The external sector consists of only exports and imports of goods and services;
(i) The export and import of goods and non-labour services are made only by the firms; and
(i) The households export only labour.

The circular flows of income and expenditure in a four-sector model is illustrated in Fig. 3.5.
Like Fig. 3.4, this figure too shows only the money flows. It must be borne in mind that each
money flow has its counterpart goods flow in the opposite direction. The lower part of this figure
shows circular flows of money in respect of foreign trade. Exports (X) make goods and services
flow out of the country and make money (foreign exchange) flow into the country in the form
‘receipts from export.” This is, in fact, flow of foreign incomes into the economy. Exports (X)
represent injections into the economy. Similarly, imports (M) make inflow of goods and services
and flow of money (foreign exchange) out of the country. This is flow of expenditure out of the
economy. Imports (M) represent withdrawals from the circular flows.

Another inflow of income is generated by the ‘export of manpower’ by the households. The
export of manpower brings in ‘foreign remittances’ in terms of foreign exchange. This is another
inflow of income. These inflows and outflows go on continuously so long as there is foreign trade
and export of manpower.

So far as the effect of foreign trade on the magnitude of the overall circular flows is concerned,
it depends on the trade balance, which equals X — M. Recall that X represents injections and M
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Fig. 3.5 The Circular Flows of Income and Expenditure in Four-Sector Model

represents withdrawals. If X > M, it means inflow of foreign income is greater than the outflow
of income. It means that there is a net injection into the economy arising from foreign trade. The
net gain increases the magnitude of circular flows of income and expenditure. By the same logic,
if X < M, there is net withdrawal from the economy and it decreases the magnitude of circular
flows. And, if X = M, inflow and outflows of incomes are equal. This leaves the circular flows
unaffected.

SUGGESTED READINGS

LIPSEY, RICHARD G., An Introduction to Positive Economics (ELBS and Weidenfeld Nicholson, 3rd Edn.),
Chap. 7.

QUESTIONS FOR REVIEW

1. What are the two main flows in an economy? 2. Describe an economy as circular flows of
How do they arise? What do they signify? income and expenditure. What determines
the magnitude of the circular flows?
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3. How does the addition of the government

sector to the two-sector model change the
structure of the model and of the circular
flows?

4. What is meant by withdrawals and injec-

tions? How do they affect the size of the
circular flows of income and expenditure in
an economy?

5. What is the effect of change in personal

taxes and the government expenditure on the
circular flows of income and expenditure?
Does a balanced budget policy result in ex-
pansion or reduction in the circular flows?

. Illustrate graphically the circular flows of in-

come and expenditure in a four-sector model.
Explain also the effect of adverse and
favourable balance of trade on the size of the
circular flows.
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Chapter 4

Il
Measurement

of
National Income

INTRODUCTION

As noted in Chapter 1, macroeconomics is the study of the
economy as a whole. National income is the single most im-
portant macro variable that represents the ‘economy as a
whole’. The level of national income determines the level of all
other macroeconomic variables—aggregate consumption, sav-
ings and investment, employment and the price level. There-
fore, a systematic and reliable estimate of national income is
indispensable for the study of economy as a whole. In this
chapter, we give a brief account of the importance of national
income estimates, the various concepts and the methods of
measuring national income.

Although, the practice of estimating national income had started long ago, it remained confined
to estimating the value of aggregate output. The various concept of national income and practice
of ‘national income accounting’, also known as ‘social accounting’, was developed and adopted by
Simon Kuznets' of Harvard University in 1941, and he was awarded Nobel Prize for this work. In
fact, making a detailed estimate of national income was thought to be necessary after the publication
of Keynes’ The General Theory in 1936. The analytical framework that Keynes had adopted in his

! For details see, Simon Kuznets, National Income and Its Composition (New York, National Bureau of Economic

Research, 1941). This book is treated to be a path-breaking work on measurement of national income.
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macroeconomic analysis required detailed accounting of various components of the national income,
including aggregate demand and aggregate supply, aggregate consumption expenditure (private and
public), aggregate savings and investment, total exports and imports, net balance of foreign trans-
actions, etc. National income accounting or the ‘social accounting’ is, in fact, a detailed accounting
of total national product resulting from different kinds of economic activities, classified under
different sectors and industries, and also the intersectoral flows of goods and services. It also takes
into account the net effect of inflows and outflows of goods and services to and from foreign
countries.

The importance of national income accounting lies in the fact that the performance and
behaviour of an economy are studied on the basis of the performance of its macroeconomic
variables including national income (estimated as Gross National Product or Gross Domestic Prod-
uct), aggregate consumption, aggregate savings and investment, total labour employment, general
price level, total supply of money and total demand for money, and balance of payments (BOP).
Incidentally, of these aggregates, national income is the ‘most macro’ of all macroeconomic vari-
ables. All other macro variables are either the components of or are the result of, national income
(GDP/GNP). For instance, the level of employment depends on the level of GDP, aggregate
consumption expenditure and aggregate savings and investment are the components of GDP, and
their level depends on the level of GDP. Given the money supply, the general level of price depends
on the GDP, and so on.

National income is the most important variable from both the theoretical and the practical points
of view. At the theoretical level, a major part of macroeconomic theories seeks to explain the
determination of national income, the interrelationship and interaction between its various compo-
nents, and growth of, and fluctuation in, national income. From the practical point of view, a
country’s national income data is used for (i) measuring the standard of living and economic welfare
of its people, (ii) formulation of economic policies for the management of the economy, and (iii)
making international comparisons about the status of the economy.

Besides, a major part of macroeconomic theories deals with the performance and behaviour of
GDP or GNP. Given the importance of GDP/GNP, one needs to have a clear understanding of the
national income concepts and their measurement.

4.1 SOME CONCEPTS RELATED TO NATIONAL INCOME

In general sense of the term, ‘national income’ refers to the aggregate money value of all final goods
and services resulting from the economic activities of the people of a country over a period of one
year. Going by definition, it appears that measuring national income is an easy task. However,
making a reliable measure of national income is an extremely complex and difficult task. Measuring
national income involves many conceptual problems. Besides, the term ‘national income’ is used in
a variety of senses depending on (i) what is productive and what is a non-productive activity, (ii)
within the productive activities, what is economic and what is non-economic production, (iii) what
is to be included in, and what should be excluded from, the national income concept, and (iv) what
method, or methods, are to be used to measure national income. Therefore, prior to discussing the
methods of measuring national income, it is essential to have clarity regarding the various concepts
used in its measurement.
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4.1.1 Economic and Non-Economic Production

All productive activities of human beings create goods and/or services, but all goods and services
produced by human activities are not included in national income accounting. For the purpose of
national income accounting, production of goods and services by human beings are classified under
two categories: (i) economic production, and (ii) non-economic production. Let us understand the
differences between the two.

Economic Production In economic-sense, economic production refers to the production of
those goods and services which are meant for sale and have market value, and those goods and
services which are produced and provided jointly to the people by the government and public
organisations, for which people pay indirectly through tax payment. Thus, economic production
includes both marketable and non-marketable production. Goods and services produced by farm-
ers, firms, factories, shops, hoteliers, tailors, lawyers, medical practitioners, etc., fall in the cat-
egory of marketable production. And, goods and services produced and supplied by the govern-
ment, public institutions, social organisations, NGOs, social service clubs, charitable societies, etc.,
fall in the category of non-marketable production. The Government provides administrative ser-
vices, law and order, judiciary services, national defence, educational and medical services, etc.
These services (except medical and educational services) cannot be provided individually, and they
do not have a market and market price. But, all these services use national resources—Iland and
labour—which have an economic cost, and they add to the production capacity, and to the welfare
of the society. Production of all such goods and services falls in the category of Economic
Production. It must, however, be noted that all marketable production is economic production but
all economic production is not marketable. But all the goods and services of this category are
included in national income accounting.

Non-Economic Production Non-economic production includes the production of goods and
services that are not meant to be sold, nor is there any market for them, nor do they have a market
price. To this category belong mainly the following services:

(i) Services rendered to self, e.g., exercising, eating, shaving, washing one’s own clothes, and
entertainments, hobbies, cooking for self, etc.

(ii) Services provided to the family members, e.g., housewives cooking for the family and
looking after the household, parents teaching their own children, mothers rearing the chil-
dren, providing nursery help, doctors treating their own family members, gardening in one’s
own house campus, etc.

(ii)) Services provided by the neighbours to each other, e.g., helping each other on festival and
marriage occasions, etc.

Although these services contribute to human welfare, as any economic good, and can be valued
at an imputable rate, these services are not included in the measurement of the national income as
these cannot be marketed.

4.1.2 Intermediate and Final Products

In national income accounting, the goods and services produced in a country are classified as
intermediate and final products. National income includes the value of only final products—be it a
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good or service. Therefore, it is vital to make a distinction between intermediate and final products.
Let us first understand the distinction between intermediate and final goods. The case of services
will be discussed later.

Intermediate and Final Goods 1In the process of production, certain goods, called material
inputs, pass from one stage to another, with their form changing, till the product reaches its final
stage. Such products are called intermediate products. Thus, the goods that flow from one stage
to another in the process of production of a good, with their form changing, are called intermediate
products. The goods that reach the final stage of production and flow to their ultimate consumers/
users are called final products. Practically, a product sold by one firm to another for resale, or for
further processing or value addition, in the process of production is called intermediate product,
and a product that is sold finally to the consumer or to the investor is final product.

Final goods are classified under two categories: (i) final consumer goods, and (ii) final producer
goods or capital goods. Final consumer goods are those that flow to the ultimate consumers. Final
capital goods (machinery, plant and equipments) are those that are finally used by the firms in the
process of production. Final capital goods are also called as ‘Investment goods’.

The distinction between intermediate and final products, in case of consumer goods, can be
clarified further with an example. Let us consider the production of sandwiches. Initially the
sandwich was in the form of wheat. In the process of sandwich production, wheat flows from
the farmers to flour mills, from flours mill to bakeries, and from bakeries to restaurants, where
bread is converted into sandwiches — the final product — which are sold finally to the consumers.
Note that in the process of sandwich production, wheat flows from one stage to another but its
form keeps on changing — from wheat to wheat-flour, from wheat-flour to bread, from bread to
sandwich, the final product. In this case, wheat, wheat flour and bread are intermediate products
and sandwich is the final product.

The need for distinction between the intermediate and final products arises because of the
problem of double counting, i.e., the value of the same product counted more than once in national
income accounting. In our example of sandwich production, wheat is converted into flour, wheat-
flour is converted into bread, and bread into sandwich. At each stage of production, the products—
wheat, flour, bread and sandwich—are priced differently. Wheat price is included in the price of
flour, in the price of bread, and in the price of sandwiches. Therefore, if the total value of all these
products—wheat, wheat-flour, bread and sandwich—is taken into account in national income
counting, wheat price would be counted four times. This is called double counting, even though
it is counted four times. Double counting leads to overestimation of the national income.

Consider the example of the production of cotton shirts. If one traces back the process of shirt
production, one finds that the shirt was initially in the form of cotton. In shirt production, cotton
flows from cotton growers to threading mill, from threading mill to cotton textile mill, from cotton
textile mill to shirt manufacturing company. The product keeps changing its form—from cotton to
cotton thread, to cotton cloth, to shirts. Each of these products has a different price. If the product
is treated as the final product at each stage of production, then the cotton price will be counted
four times in this case also. This double or fourfold counting of cotton value would lead to
overestimation of the national income. Therefore, avoiding double counting is a necessary condition
for estimating national income correctly.
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Intermediate and Final Services Whether the service provided by the private firms, like
courier, mobile phone, and transport services, and by the government or government departments
is an intermediate product or a final product is a rather ticklish issue. The classification of services
under the intermediate and final product categories depends on the purpose of their use. For
example, services provided by the government, like transport, postal, water, communication, etc.,
at a cost are used for both production and consumption purposes. When used for production
purpose, these services are treated as intermediate products and when used for private consump-
tion, they are treated as final products. For example, the part of railway services used for trans-
porting production materials are treated as intermediate service product, and that used for travelling
from one place to another for personal purposes is treated as final service product. Similarly, postal
services provided to business firms are intermediate products and those provided to households are
treated as final products. Bus services are regarded as final products as they are used for commut-
ing from one point to another. However, there is a difference of opinion among the economists on
the issue of treatment of services as intermediate and final products. It all depends on the practice
adopted by the authority assigned the task of estimating national income.

4.1.3 Transfer Payments

Transfer payments are the payments made by people to the people, and by people to the govern-
ment, without corresponding transfer of goods and services or addition to the total output. In other
words, transfer payment refers to the flow of money without a reverse flow of goods or services.
For example, when a person gifts some money to a relative or friend, or he/she donates an amount
to a poor person or to a charitable organisation, without receiving anything in return, it is a transfer
payment. When people pay taxes to the government and government pays old-age pension to the
people, these are treated as transfer payments in national income accounting.

It is important to note here that transfer payments are not taken into account while counting the
national income because such payments do not result in any addition to the total production nor
do they add any additional value to the society.

However, the concept of transfer payment at times becomes disputable. To use Beckerman’s
example®, when a father pays some money to his son as pocket money, it is transfer payment. But,
if the son cleans his father’s car in return, the question arises ‘should father’s payment to the son
be treated as a transfer payment or as a payment in return for son’s service. In such cases, an
arbitrary approach is adopted or a value judgment is used. Therefore, practice varies from country
to country. “ ... the dividing line between what is and what is not productive activity is arbitrary
in any system of national accounts, including the system adopted by nearly all Western countries.”

4.1.4 Consumer and Producer Goods

All final products, as discussed above, can be classified under two categories: (i) consumer goods,
and (ii) producer goods, or capital goods. The goods and services that are consumed by the people
to directly satisfy their needs and yield utility to the consumer are consumer goods. For example,

2 Wilfred Beckerman, An Introduction to National Income Analysis (Universal Book Stall, New Delhi, 1993),
pp- 7-8.
3 Beckerman, op. cit., p.8.
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food, clothes, house, personal cars, household goods, petrol, books, etc., consumed or used by the
people of a country are all consumer goods. Also, the total annual expenditure by the government
on staff salary, education, health care and law and order represent government consumption
expenditure, and thus, the services created are consumer goods.

As regards the producer goods, they are the category of final products which are not used for
their own sake or as consumer goods but are used for enhancing the production capacity of the
national economy with the purpose of increasing the flow of income in the future. Such goods are
also called capital goods. Capital goods are the man-made means of production, including machin-
ery, tools and equipments; corporate office, educational, hospital and factory buildings, roads,
railways, airports and airplanes, etc. All such final products are producer goods.

4.2 NATIONAL INCOME MEASURES

Different kinds of national income measures are used in national income analysis and in income
policy formulations. Also, different concepts of national income are used in economic analysis
depending on (i) what is and what is not included in the national income estimates, and (ii) what
method is used for estimating the national income. In this section, we describe briefly the main
concepts and measures of national income.

4.2.1 Gross Domestic Product (GDP)

The Gross Domestic Product (GDP) can be defined as the sum of market value of all final goods
and services produced in a country during a specific period of time, generally one year. It is
important to note here that in estimating GDP, the income earned by the foreigners in the country
are included and the income earned by residents abroad and remitted to the home country are
excluded. In simple words, GDP includes income earned by the foreigners in the country and
excludes income earned abroad by the residents.

The market value of domestic product is obtained at both constant and current prices. Accord-
ingly, GDP is known as ‘GDP at constant prices’ and ‘GDP at current prices’, respectively.’

Measuring GDP as ‘the market value of all final goods and services’ is beset with a number of
problems:

(i) determining what is ‘final’ and what is not, to avoid the problem of double counting,

(ii) evaluation of non-marketed goods and services, e.g., farm products produced and con-
sumed by farmers themselves and rental value of owner-occupied houses, etc.,

(i) accounting for incomes from illegal activities and professions, e.g., smuggling, production
and sale of prohibited goods, like narcotics and arms, etc.,

(iv) unsold stocks and inventories, and

(v) distortion of prices due to indirect taxes.

In practice, these problems are resolved by the national income estimating agency. For instance,
in India, the Central Statistical Organisation (CSO) finds ways and means to account for these
problems.

Alternatively, the GDP can also be defined and measured as the sum of all factor payments
(wages, interest, rent, profit and depreciation). It is then called ‘GDP at factor cost.’
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4.2.2 Gross National Product (GNP)

The Gross National Product (GNP) is another measure of national income which often figures in
macroeconomic analysis and policy formulations. The concept of GNP is similar to that of GDP
with a significant difference, of course. The concept of GNP includes the income of the resident
nationals which they receive abroad, and excludes the incomes generated locally but accruing to
the non-nationals. In case of GDP, however, it is just the otherway round. The GDP includes the
incomes locally earned by the non-nationals and excludes the incomes received by the resident
nationals from abroad. A comparative definition of GNP and GDP is given below.

GNP = Market value of domestically produced goods and services

plus  incomes earned by the residents of a country in foreign countries
minus incomes earned by the foreigners in the country.

GDP = Market value of goods and services produced by the residents in the country

plus  incomes earned in the country by the foreigners
minus incomes received by residents of a country from abroad.

4.2.3 Net National Product (NNP)

Net National Product (NNP) is another concept of national income often used in macroeconomic
analyses. The concept of NNP is closely related to the concept of GNP. The concept of GNP
includes the output of both final consumer and capital goods. However, a part of capital goods is
used up or consumed in the process of production of these goods. This is called depreciation or
capital consumption. While GNP is gross of depreciation, NNP is net of depreciation. NNP is
obtained by subtracting depreciation from GNP. That is,

NNP = GNP - Depreciation or capital consumption

The NNP is the measure of national income which is available for consumption and net invest-
ment to the society. The NNP is, in fact, the actual measure of national income. The NNP divided
by the population of the country gives the per capita income.

4.2.4 Personal Incomes (PI)

Personal income (PI) can be defined as the sum of all kinds of incomes received by the
individuals from all sources of incomes. Personal income includes wages and salaries, fees and
commission, bonus, fringe benefits, dividends, interest earnings and earnings from self-employ-
ment. It also includes transfer incomes like pensions, family allowances, unemployment allowances,
sickness allowances, old age benefits and social security benefits. Personal income also includes the
incomes earned through illegal means, e.g., bribe, smuggling, cheating, theft, prostitution, at least
for the taxation purpose.

Personal Income and NNP 1t is important to note here that the sum of personal incomes is
not exactly the same as NNP. The reason is that NNP excludes certain items included in personal
incomes and it includes some other items not included in personal incomes. NNP does not include
many items of personal income, for example, transfer payments like social security benefits,
pensions, old age allowances, and such other benefits. And, it includes undistributed profits of
private companies, surpluses of public undertakings, and rentals of the public properties. However,
NNP can be measured by making some additions to PI.
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NNP = PI + UDP + SPU + RPP

(where UDP = undistributed company profits; SPU = surplus of public undertakings; RPP = rentals
of public properties and PI excludes items not included in NNP).

4.2.5 Some Other Income Concepts

There are some other income concepts in addition to the national income concepts discussed above,
which are used in the analysis of national income. Two of such important income concepts are
briefly discussed below.

I. Disposable Income In wider sense of the term, disposable income refers to personal
income of the income earners against which they do not have any legally enforceable payment
obligations. Legally enforceable payment obligations include such payment obligations as income
tax, payment due against government loans, and fines and penalties imposed by legal authorities.
In specific terms, however, disposable income can be defined as follows.

Disposable income = Personal income — (personal income tax + fees + fines)

2. Private Income Broadly speaking, all personal incomes are private incomes. However, the
term private income is used in contrast to public income. For the purpose of national income
accounting, NNP is generally divided into two parts: (i) private income, and (ii) public income.
Public income is that part of NNP which accrues to the public sector, including administrative units
of the government and the government commercial undertakings. Thus, income accruing to the
public sector is called public income. In contrast, incomes accruing to the individuals, including
private sector earnings, transfer payments and undistributed profits of private companies are called
personal income. By definition,

Total Private Income = Net Domestic Product — Public Income

National Income Concepts Summarised

1. GNP = Market value of final goods and services (including both consumer and capital)
plus  incomes earned by the national residents in foreign countries
minus incomes earned locally but accruing to foreigners
2. GDP = Market value of goods and services produced by the residents in the country
plus  incomes earned locally by foreigners
minus incomes received by the nationals from abroad.
. NNP = GNP - Depreciation (or Capital Consumption)

. PI = NNP — (Undistributed Company Profits + Surplus of Public Undertakings + Rentals of
Public Property)

5. Disposable income (Y,;) = PI — Personal Taxes

=~ W

Some Accounting Relationships
1. GNP at factor cost plus net indirect taxes less depreciation = GNP at market price
2. GNP (at market price) less depreciation = NNP at market price
3. NNP at market price less indirect taxes add subsidies = NNP at factor cost
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4. NNP at factor cost less/add domestic income accruing to non-residents = NDP at factor
cost

5. NDP at factor cost less surplus of public undertakings
less rentals/profits of statutory corporations
less profit tax
less income accruing to non-residents
add interest on national debt
add transfer payments

= Personal income

6. Personal income less direct taxes, fees, fines, etc.

= Disposable income

4.3 NOMINAL AND REAL GNP*

The GNP, and also GDP, are estimated at both current and constant prices. The GNP estimated at
current prices is called nominal GNP and GNP estimated at constant prices in a chosen year (called
‘base year’) is called real income. Similarly GDP estimated at current prices and constant prices
is called nominal GDP and real GDP, respectively.

The need for estimating GNP (or GDP) at constant prices arises because GNP at the current
prices produces a misleading picture of economic performance when prices are continuously rising
or decreasing. In a country having a high rate of inflation, the nominal GNP produces an inflated
estimate of the national income and creates false sense of richness or economic growth. GNP
valued at current prices shows rise in GNP even under the following conditions.

(i) Actual production is decreasing but prices are rising. For example, production of food-grains
had declined in India by 4.2 percent in 1991-92 compared to 1990-91 and food-grain prices
had increased by 20.7 percent. Food-grains production valued at current prices showed
increase in foodgrains supply whereas it had actually declined.

(ii) Actual production remains constant and prices are rising. For instance, India’s industrial
production had remained almost constant (increasing at an insignificant rate of 0.6 percent)
between 1990-91 and 1991-92, whereas industrial prices had risen in this period by
12.6 percent. This showed a rise in the industrial production at current prices.

The kind of misleading picture of an economy that GNP estimated at current prices creates can
be seen in Table 4.1. This table presents India’s GNP and its annual growth rates estimated at both
current and constant prices for the period from 1999-2000 to 2007-08 (QE). The GNP data given
in Table 4.1 shows the difference between the nominal and real GNP of India. More obvious is the
discrepancy between the annual growth in the nominal and real GNP. The table shows clearly that
nominal GNP presents an inflated measure of India’s GNP.

In order to avoid this kind of misleading estimates of national income. GNP is also estimated at
constant prices of a chosen base year. The GNP estimated at constant prices of the base year is
called real GNP: it gives national income estimates free from distortion caused by inflation or

% It is the GNP, not the GDP, which is available to the people of a country for consumption and investment.
Therefore, our discussion on ‘nominal’ and ‘real’ income concepts is based on GNP. However, the analyses carried
out in this section applies exactly to GDP also.
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Table 4.1 India’s Nominal and Real GNP: 1999-2000 to 2007-08 (At Factor Cost: New Series at
1999-2000 prices)

Year GNP Annual Growth GDP
(Billion Rs) Rate (%)
Nominal* Real Nominal Real Real Growth Rate

Billion Rs (%)
1999-00 177109 177109 10.6 6.4 178653 6.4
2000-01 190228 184176 7.4 4.0 186430 44
2001-02 207766 195194 9.2 6.0 197261 5.8
2002-03 224473 202948 8.0 4.0 204829 3.8
2003-04 251992 220491 12.3 8.6 222276 8.5
2004-05 285533 236689 13.3 7.3 238877 7.5
2005-06 325627 259544 14.0 9.6 261610 9.5
2006-07 374961 284986 15.2 9.8 287112 9.7
2007-08 (Q) 429705 311486 14.6 9.3 312972 9.0

Source: Government of India, Ministry of Finance, Economic Survey — 2008-2009,
Appendix — Statistical Tables 1.1, 1.2 and Table 4.10 (p.68)
*At current prices; Q = Quick Estimates

deflation. However, estimating GNP at the prices of the base year is not an easy task. The
economists use a simple adjustment factor called GNP Deflator or National Income Deflator to
eliminate the effect of rising prices on the GNP and to work out real GNP at the base year prices.
Let us now see how ‘GNP deflator’ is worked out and applied to estimate the real GNP.

4.3.1 The GNP Deflator and its Application

The GNP deflator is essentially an adjustment factor used to convert nominal GNP into real GNP.
The GNP deflator is the ratio of price index number (PIN) of a chosen year to the price index
number (PIN) of the base year. The PIN of the base year = 100. The chosen year is the year whose
real GNP is to be estimated. The method of working out GNP deflator is given below.

GNP Deflator = PIN of the chosen Year
100
The formula for converting nominal GNP of a year into real GNP may be written as follows.
Nominal GNP
Real GNP = ——————
cal GN GNP Deflator
Nominal GNP
Real GNP = ~— = =~
of cal G PIN,,/100

(where PIN,, is the price index number of the chosen year).

For application of GNP deflator concept, let us consider an example. Suppose nominal GNP of
a country, i.e., GNP estimated at current prices, in year 2000 is given at Rs 500 billion and Price
Index Number (PIN) is given as base year 2000 = 100. Now let the nominal GNP increase to Rs
600 billion in year 2005 and PIN rises to 110. Given this data, GNP deflator for the country can
be obtained as follows.
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PINyys _ 110 _

GNP Deflator = 100 = 100 = 1.10
Given the GNP Deflator at 1.10, the Real GNP for the year 2005 can be worked out as follows.
Real GNP = %Oobﬂl' = Rs 545.45 billion

Note that Nominal GNP increases from Rs 500 billion to Rs 600 billion, i.e., by 20 percent over
a period of five years or at an annual average rate of 4 percent. Since PIN increases from 100 to
110, i.e., by 10 percent over a period of 5 years, real GNP increases at a lower rate, i.e., at
9.1 percent or at an annual average rate of 1.8 percent.

4.3.2 GNP Implicit Deflator

Another variant of GNP deflator is GNP implicit deflator, also called implicit price deflator. 1t is
the ratio of nominal GNP to real GNP, i.e.,

Nominal GNP
Real GNP

The GNP implicit deflator can be used for the following purposes:

GNP Implicit Deflator =

(i) to construct price index number, and
(ii) to measure the rate of change in prices, i.e., to measure the rate of inflation or deflation.

For instance, in our example, the nominal GNP in year 2005 is Rs 500 billion and the real GNP
is Rs 545.45 billion. In that case,

GNP Implicit Deflator = LA b%ll?on = 1.10
Rs 545.45 billion
The GNP Implicit Deflator multiplied by 100 give the Price Index Number (PIN) for the year

2005. That is,

PIN,yys = GNP Implicit Deflator x 100
= 1.10 x 100 = 110
Thus, 110 is the price index number for the year 2005. The same procedure can be adopted to
calculate PIN for other years.

Once PINs for different years are calculated, the same can be used to calculate the rate of change
in price, i.e., the rate of inflation or deflation. For example, the rate of inflation between the year
2000 and 2005 can be worked out as follows.

PIN s — PIN,00
PIN,9

110 -100
= 00 x 100 = 10 percent

This means that inflation over a period of 5 years was 10 percent or at an annual average rate
of 2 percent.

Rate of Inflation x 100
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4.4 METHODS OF MEASURING NATIONAL INCOME

Given the important uses of national income estimates, estimating national income is an indispens-
able task of the government. However, estimating national income is an extremely complicated and
gigantic task. The reason is that the process of income generation in a modern economy is
extremely complex and, therefore, collecting necessary data on sources and levels of income is
beset with conceptual and data availability problems. The economists have, however, devised
different methods of estimating national income. The basic approach in measuring national income
is to measure the two kinds of flows generated by the economic activities of the residents of the
country. As we know from the circular flows of income, the income generating process creates
two kinds of flows:

(a) Product flows, and
(b) Money flows.

The money flows can be looked upon from two angles.

(i) Money flows as factor payments, and
(i) Money flows as payments for goods and services.

Given the product flows and two ways of money flows, the economists have devised three
methods of measuring national income.

(i) Net Product Method or the Value Added Method,
(i) Factor Income Method, and
(iii)) Expenditure Method.

Any of the three methods can be adopted to measure Gross Domestic Product (GDP) of the
country provided required data is fully available. Where a single method cannot be adopted due to
nonavailability of required data, or due to conceptual problems as to what should be and what
should not be included in national income accounting, a combination of the three methods is used
to measure GDP.

All these methods are, in fact, used to measure the gross domestic product (GDP). The esti-
mated GDP is then adjusted for net income from abroad to arrive at GNP. The three methods of
measuring GDP based on three approaches are briefly described here. The treatment of net income
from abroad is discussed in the following section. The three stages of estimating GDP are described
here briefly.

4.4.1 Net Product Method—The Value Added Method

The net product method is also called the value added method. This method consists of three
stages: “(i) estimating the gross value of domestic output in the various branches of production;
(i1) determining the cost of material and services used and also the depreciation of physical assets;
and (iii) dseducting these costs and depreciation from gross value to obtain the net value of domestic
output...”

Measuring Gross Value For measuring gross value of domestic product, output is classified
under various categories. The classification of products varies from country to country depending

5 Paul Studenski, The Income of Nations—Part Two: Theory and Methods, (New York University Press, 1958).
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on (i) the nature of domestic industries, (ii) their significance in aggregate economic activities, and
(iii) the availability of requisite data. For example, seventy-one divisions and sub-divisions were
sometime ago used in the US to classify the national output; in Netherlands the classification ranges
from a dozen to a score; and only half-a-dozen classifications were used in Russia. According to
the CSO publications, twentyone sub-categories of products are currently used in India.

After classifying the output in appropriate categories, the gross value of output of each category
is computed by any of the following two alternative methods: (i) by multiplying the output of each
category or sector by their respective market prices and adding them together, (ii) by collecting the
data on gross sales and inventories from the records of the companies and adding them up. If there
are gaps in data, necessary adjustments in estimates are made therefore through interpolations.

Estimating Cost of Production The next step in estimating the net national product is to
estimate the intermediate cost of production including depreciation. Estimating cost of production
is often a complicated and difficult task because of non-availability of necessary cost data. Much
more difficult is the task of estimating depreciation as it involves both conceptual and statistical
problems. For this reason, many countries adopt factor income method for estimating their national
income.

However, countries adopting net product method find some ways and means to compute the
deductible costs. The costs are computed either in absolute terms (where input data are adequately
available) or as an overall input-output ratio. For estimating depreciation, the general practice is to
adopt the practice followed by the business firms in general. Conventionally, however, depreciation
is estimated as some percentage of original cost of capital, permissible under the taxation laws. In
some countries, it is estimated as some percentage of total output rather than as percentage of cost
of capital. Once depreciation is estimated by a suitable method, it is deducted from the estimated
sectoral gross output to arrive at net sectoral product, i.e., sectoral NNP. The NNP of different
sectors of the economy are then added together to arrive at the aggregate NNP.

Value Added Method The product method, described above, can be understood better through
the value added method of estimating national income. In the net product method, a serious
problem is often confronted, i.e., the problem of double counting. Value added method is used to
avoid double counting, i.e., counting the value of a commodity more than once. To understand the
problem of double counting, recall the definition of national income (GDP). National income is
defined as the money value of all final goods and services produced in a given period of time. The
problem of double counting arises because of the conceptual and practical problem of defining what
product is final and what is considered intermediate product. In the process of production, some
material products pass from one stage to another. But, at each stage of production, it is transformed
into a final product. However, the same final product is used as material input at the next stage in
the production process of another commodity. Therefore, the value of the same product is likely
to be counted twice, or more than twice, in estimating national income. For example, wheat is the
final product for the farmer, Kisanchand. But wheat is an input (raw material) for a flour mill, say,
Shaktibhog Atta. Wheat flour is the final product for Shaktibhog Atta company. But wheat flour is
used by the bread manufacturer, Britannia Bread Company, as raw material. For Britannia, bread is
the final product. But bread is an input for sandwich-maker, the Tastyfood Restaurant. Now, if all
these products—wheat, wheat flour, bread and sandwich—are treated as final products, then the
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value of wheat will be counted at four stages—wheat production, flour production, bread produc-
tion and sandwich production. This is called double counting in national accounting jargon. Double
counting results in overestimation of national income. Therefore, in order to avoid the problem of
double counting, a method called value added method is used to estimate the national income.

The method of calculating value added to a product (wheat flour) can be illustrated as follows.
Suppose Shaktibhog Flour Mill buys one quintal wheat for Rs 1000 and sells the flour to bread
manufacturing company, Britannia, at Rs 1500. This means that Shaktibhog has added a value of
Rs 500 to the wheat. Let us suppose that value addition includes the cost components as given
below.

Value Addition by Flour Mill (per quintal)

Cost of wheat (intermediate input) Rs 1000
Transportation cost Rs 50
Labour Charge Rs 150
Electricity charge Rs 100
Storage cost Rs 50
Depreciation Rs 50
Profit margin Rs 100
Sale price Rs 1500
Less cost of wheat (raw material) Rs 1000
Value added Rs 500

For the purpose of estimating national income, the valuation process related to the final product,
sandwich, is illustrated below.

Method of Measuring Value Added

(Rs per quintal)

Product Value of Inputs Value of Final Gross Value
Output Added (3-2)
1 2 3 4
Wheat Nil 1000 1000
Flour 1000 1500 500
Bread 1500 2000 500
Sandwich 2000 3000 1000
Total 4500 7500 3000

As the table shows, the gross value added in case of sandwich production turns out to be Rs
3000 per quintal. This per quintal value multiplied by total production of sandwiches gives the total
value of the final product, the sandwiches.
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This method avoids counting value of wheat, a material input, more than once. The same method
of value added is followed for each enterprise producing goods and services within the territory
of a country. For the purpose of estimating value added, the following steps are generally followed.

(i) Identifying the production units and classifying them under different industrial activities.
(ii) Estimating net value added by each production unit in each industrial sector.
(i) Adding up the total value added of each final product to arrive at GDP.

4.4.2 Factor Income Method

The factor income method is also known as factor share method. In this method, the national
income is treated to be equal to all the “incomes accruing to the basic factors of production used
in producing the national products.” The factors of production are traditionally categorised as land,
labour, capital and organisation. Accordingly, the national income is treated as the sum of factor
payments, viz., rent, wages, interest, and profits, respectively, plus depreciation. Thus,

National Income (GDP) = Rent + Wages + Interest + Profit + Depreciation

In a modern economy, however, it is conceptually very difficult to distinguish between earnings
from land and capital and between the earnings of ordinary labour and entrepreneurial efforts. For
the purpose of estimating national income, therefore, factors of production are broadly grouped as
labour and capital. Accordingly, the national income is supposed to originate from two primary
factors—labour and capital. In some productive activities however, labour and capital are jointly
supplied by the same person and it is very difficult to separate the labour and capital income
contents from the total earning of the supplier. Such incomes are, therefore, termed as mixed
incomes. Thus, the national income is considered to be comprised of three components : (i) labour
incomes, (ii) capital incomes, and (iii) mixed incomes. These factor incomes have some specific
connotation discussed below.

Labour Incomes Labour incomes include: (a) wages and salaries (including commission, bonus
and social security payments) paid to the residents of the country; (b) supplementary labour
incomes including employer’s contribution to social security and employee’s welfare funds and
direct pension payments to retired employees®; and (c) supplementary labour incomes paid in kind,
for example, free-of-cost health care, education, food, clothing, accommodation, and servant fa-
cility, called perks.

Transfer payments like old-age pensions, service grants, compensation to war-affected people,
etc. are not included in labour incomes and labour incomes from incidental jobs, gratuities, tips, and
so forth are ignored for lack of data.

Capital Incomes According to Studenski’, capital incomes include: (a) dividends excluding
inter-corporate dividends, (b) undistributed before-tax profits of corporations, (c) interest on bonds,
mortgages and saving deposits (but not on war bonds and consumer credits), (d) interest earned

6 Conventionally, pension to the retired employees is considered to be a ‘transfer payment’ and is excluded from
labour income and the national income accounting. In the US, however, this item is included in national income.
For details, see Studenski, op. cit., pp. 11 and 118-20.

" Paul Studenski, op. cit., pp. 118-20.



The McGraw-Hill companies ‘

Measurement of National Income 65

by insurance companies and credited to the insurance policy reserves, (e) net interest paid out by
commercial banks, (f) net rents from land and building, including imputed net rents on the owner
occupied dwellings, (g) royalties, and (h) profit of the government enterprises.

The data for the first two items are obtained mostly from the books of accounts submitted by
the corporations to the tax authorities for tax assessment purpose. Incidentally, the definition of
profit used for national accounting purposes differs from one used by the tax authorities. Some
adjustment in data, that is, some additions and some deductions, are made in the assessment of
profits in regard to (i) the excessive allowance of depreciation, if any, made by the tax authorities,
(ii) elimination of capital gains and losses because these items do not reflect the change in the
current output; and (iii) elimination of under- or over-valuation of inventories on book values.

Mixed Incomes Mixed incomes include earnings from: (a) farming enterprises, (b) sole propri-
etorship (not included under profit and capital incomes), (c) other professions, including legal and
medical practice, consultancy services, trading and transportation, and (d) mixed incomes of those
who earn their living from various sources, including wages, rent on own property, interest on own
capital and so forth.

All the three kinds of incomes, viz., labour incomes, capital incomes, and mixed, are added
together to obtain the estimate of the national income by factor-income method.

4.4.3 Expenditure Method

The expenditure method, also known as the final product method, measures national income at the
final expenditure stage. In order to estimate the aggregate expenditure, any of the following two
methods may be followed.

(1) Income Disposal Method. Under this method, all the money expenditures at market prices
are added up together to obtain the total final expenditure.

(it) Product Disposal Method. Under this method the value of the products finally disposed of
are computed and added together. This gives a measure of the total final expenditure and,
hence, a measure of the national income by expenditure method.

Under the first method, the items of expenditure that are taken into account are: (i) private
consumption expenditure, (ii) direct tax payments, (iii) payments made to the non-profit institutions
and charitable institutions like schools, hospitals, orphanage, etc., and (iv) private savings (or
investments). Under the product disposal method, the following items of expenditure are included
(i) private consumer goods and services, (ii) private investment goods, (iii) public goods and
services, and (iv) net investment abroad.

The product disposal methods is far more extensively used compared to the first method because
the data required by the second method can be collected with greater ease and accuracy.

4.5 TREATMENT OF NET INCOME FROM ABROAD

As mentioned above, the three methods of estimating notional income give the measure of GDP
pertaining to a closed economy. In reality, however, most modern economies are, ‘open economies’
in the sense that they have trade relations and other economic transactions with the rest of the
world. In the process, some countries make net gains and some net losses. The net gains and losses
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are, in fact, additions to or deductions from the national income stream. Therefore, in estimating
the national income, net incomes from abroad are added to GDP and net losses are subtracted from
GDP to arrive at the national income figure of an open economy. It is important to note here that
GDP adjusted for net income from abroad is called Gross National Income (GNI).

In practice, all the exports of merchandise and of services like shipping, insurance, banking,
tourism and gifts are added to the national income. All the imports of goods and services like
shipping, insurance, banking, tourism and gifts are subtracted from the national income. The final
outcome of these adjustment is a measure of the national income.

4.6 DOUBLE ENTRY SYSTEM OF ACCOUNTING

Another method which is often used in national income accounting is double entry of book keeping
system. National income accounting is a systematic recording of all economic transactions carried
out by different sections of the society and the resulting output. Economic transactions involve at
least two ‘transactors’: one who pays and the one who receives. Note that in the process of earning
and spending, each person works as a payer as well as a receiver. He receives money when he sells
a product or service and he pays money when he buys a product or service. So each person can
be allocated an account containing two sides — credit and debit. What a person receives is recorded
on the ‘credit’ side and what he pays is recorded on the ‘debit’ side of the account. Thus, a double
entry accounting system is one in which both receipts and payments are recorded—receipts on
credit side and payments on debit side of the account.

Another aspect of the double entry accounting system is that the account of a person need not
balance. A person may spend less than what he receives. Then he or she has a saving. His/her
savings are recorded on the debit side to balance the account. That is, account of each person is
always in balance, as it is done in double entry book-keeping system of business accounting.
Similarly, if a person spends more than what he/she receives, he/she has a debit balance. His/her
debit is recorded on the debit side as borrowings and his/her account is balanced. In overall
accounting, the sum of savings is equal to the sum of borrowings.

In double entry accounting system many types of accounts can be imagined and operated.
Accounts may be based on individual transactors or on the basis of sectoral transactions—
consumption and investment. In national income accounting system, the main types of transactions
and their accounting include the following.

(i) Private Consumption,

(i) Government consumption,

(ii)) Investment (savings converted into capital),

(iv) Government taxes and spending,

(v) Inventories, and

(vi) Net of foreign transactions (exports and imports).

These sectoral transactions can be shown as the circular flows of incomes and can be converted
into equations. For instance, refer to the circular flows of income in two-sector model in Ch. 2.
From the two-sector model of circular flows of incomes, the following equations can be derived.

Y=C+I1I=C+ S
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where Y = national income; C = consumption expenditure by households; I = capital spending by
firms; and S = savings by households.

In the three-sector model, the national income equation is given as follows.
Y=C+I1+G=C+S+T

where G = government spending, and 7 = tax revenue of the government.
In four-sector model of circular flows, the equation takes the following form.

Y=C+I1+G+X-M)=C+S+T
where X = exports and M = imports.

We have described above the method of estimating national income used in India. Let us now
look at India’s national income estimates and trends.

4.7 MEASUREMENT OF NATIONAL INCOME IN INDIA

Before we discuss the method of measuring national income in India, let us have a brief look at
the history of measurement of national income in the country.

4.7.1 History of National Income Measurement in India

The history of measurement of national income in India can be divided under two phases: (i) pre-
independence phase, and (ii) post-independence phase. In the pre-independence phase, the first
attempt ever to measure national income of India was made by Dadabhai Naoroji® in 1867-68.
Subsequently, several attempts were made by the economists and government officials to estimate
India’s national income’. Most of these estimates had their own methodological and data limitations
and, therefore, had doubtful reliability. The first systematic attempt to estimate India’s national
income was made by Prof. V.K.R.V. Rao for the year 1925-29 and again for the year 1931-32. The
estimate of national income made by Prof. Rao is considered to be superior in many respects. By
1949, some other agencies had also estimated India’s national income. But all these estimates had
serious limitations.

In the post-independence phase, the first official estimate of India’s national income was made
in 1949 by the Ministry of Commerce, Government of India. For the purpose of devising a
comprehensive method of data generation and measuring national income, a National Income
Commission (NIC) was set up in 1949 with P.C. Mahalnobis as Chairman, and D. R. Gadgil and
V.K.R.V. Rao as its members. The NIC made the first official estimate of the national income for
the year 1948-49, and then for the year 1951-52. The methodology developed by the NIC was
followed till 1967. Since 1967, however, the task of estimating national income has been assigned
to the Central Statistical Organisation (CSO). The CSO had adopted NIC’s methodology till 1967.
Thereafter, CSO devised an improved methodology and procedure which could be possible due to

8 In his book Poverty and Un-British Rule in India published in 1867-68.

% Some widely referred names include Atkinson (1875 and 1895), Major Baring (1881), Digby, W. (1898-99), C.
N. Vakil and S.K Mujumdar (1891-94 and 1911-14), Curzon (1901), Home, E. A. (1911), K. T. Shah and K.J.
Khambata (1900-1914 and 1921-22), Findlay Shirras (1911 and 1921), V. K. R.V. Rao (1925-29) and Commerce
Journal (1938-39, 1942-43 and 1947-48).
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availability of more comprehensive data. The methodology developed and used by the CSO, which
is still followed, is described below.

4.7.2 Methodology

An economy comprises of a variety of economic activities resulting in different sources and nature
of income. For systematic and reliable accounting of national income, it is essential to classify
different types if economic activities and sources of income. It provides conceptual clarity and
comprehensiveness to national income estimation. Therefore, the sources and types of national
income are classified under different categories. The purpose of classifying different sources and
types of economic activities under different sectors is to make national income accounting system-
atic and analysis of national income data easy and comprehensive. The groups so formed are
generally called ‘sectors’ of the economy. This is called sectoral accounting of national income.

For sectoral classification of economic activities, transactors falling under different sectors are
classified on the basis of (i) nature of economic activity, also called functional classification, and
(i1) the use of the national income. The basis of classification is chosen in accordance with the
purpose and method chosen for estimating national income. In mixed economies, economy is often
classified as (i) private sector, and (ii) public sector.

(i) Sectoral Classification of Economy For the purpose of estimating national income, the
CSO uses the following sectoral classification of economy.

(1) Primary sector, including agriculture and allied activities, forestry, fishing, mining and quar-
rying;
(ii) Secondary sector, including manufacturing industries, and
(i) Tertiary sector or service sector, including banking, insurance, transport and communication,
trade and commerce.

Depending on the purpose and data availability, these broad sectors of the economy are sub-
classified under their sub-categories. For the purpose of estimating national income, the broad
sectors are further divided under sub-sectors as given below.

I. Primary sector
1. Agriculture,
2. Forestry and logging,
3. Fishing,
4. Mining and Quarrying.

I1. Secondary sector

1. Manufacturing,
Registered manufacturing,
Unregistered manufacturing,
Construction,
Electricity, water and gas supply.

A
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II1. Tertiary sector
A. Transport, Trade and Communication

1. Transport, storage and communication
2. Railways,

3. Other means of transport,

4. Communication,

5. Trade, hotels and restaurants.

B. Finance and Real Estate
1. Banking and insurance
2. Real estate for residential and business purposes

C. Community and Personal Services

1. Public administration and defence
2. Other services.

(ii) Methods of Measuring National Income 1t may be noted at the outset that, given the
nature of the Indian economy and the paucity of reliable data, it is not possible to use any single
method, or to estimate the national income by using each method separately. For example, income
method cannot be used for the agricultural sector because of unavailability of reliable data, and
income of household enterprises cannot be estimated by the expenditure method. Therefore, a
combination of different methods, especially of value added method and income method, is used
for estimating national income.

Given the sectoral and sub-sectoral classification of the economy, let us now look at the methods
adopted by the CSO for estimating income of the different sectors.

Production method, what is also called net output method or value added method, is used to
estimate income or domestic product of the following production sectors.

Agricultural and allied services,
Forestry and logging,

Fishing,

Mining and Quarrying,
Registered manufacturing.

M .

Income method is used for estimating domestic income of the following sectors.

Unregistered manufacturing,

Gas, electricity and water supply,

Banking and insurance,

Transportation, communication and storage,

Real estate, ownership of dwellings and business services,
Trade, hotels and restaurants,

Public administration and defence,

Other services.

NN DD =
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For the sake of comparison of estimates and to check their reliability, CSO estimates national
income also on the basis expenditure method. Under the expenditure method of estimating national
income, sectoral division of the economy is based on the use pattern of the national income. In
India, the sectoral accounting of GDP, based on the expenditure method, follows the following
classification of the national income given below.

1. Private final consumption expenditure including expenditure on (a) durable goods, (b) semi-
durable goods, (c) non-durable goods, and (d) services.

Government final consumption expenditure

Gross fixed capital formation including construction, machinery and equipments,

Change in stocks, and

Net export of goods and services.

A

What kind of sectoral division of economic activities is made depends on the uses of income and
the method chosen for the purpose of estimating national income. Often all the three methods are
chosen for the sake of completeness and comparison.

Incidentally, a combination of expenditure method and commodity-flow approach is adopted for
estimating income generated in the construction sector.

(iii) Methods of Measuring National Income Aggregates Estimating national income —
more appropriately gross national product (GNP) — is not the end of the story. Once GNP of the
country is estimated, it provides the basis of measuring other national income aggregates. The
process of generating macroeconomic aggregates other than GNP is shown below in tabular form.

National Products and Related Aggregates

Items Amount G. Total
(Rs) (Rs)
1. Gross National Product (at factor cost) -
Plus Indirect Taxes -
Less Subsidies -
= Gross National Product at market price -

2. Gross National Product at market price -
Less Consumption of fixed capital -
= Net National Product at market price -

3. Net National Product at market price -
Less Net Factor Income from abroad -
= Net Domestic Product at market price -

4. Net Domestic Product at market price -
Less Indirect Taxes -
Add Subsidies -

= Net Domestic product at factor cost -
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5. Net Domestic Product at factor cost -
Less Income from properties and departmental
Administrative enterprises -
Less Savings of non-departmental enterprises -
= Private Sector Domestic Product -

6. Private Sector Domestic Product -
Add National Debt Interest -
Add (or deduct) Net factor Income from abroad -
Add Transfers from Administrative Departments -
Add Other Net Transfers from the rest of the world -
= Private Income -

7. Private Income -
Less Private Corporate Savings net of retained -
earnings of foreign companies
Less Corporate Income Tax -
= Personal Income -

8. Personal Income -
Less Direct Taxes paid by Households -
Less Miscellaneous Payments to government departments
(fees, fines, penalties, etc.) -
= Personal Disposable Income -

4.7.3 Estimates of India’s National Income

Having described the method of measuring national income used in India, we present in this section
the actual estimates of some major aspects of India’s national income and its growth rate. The
national income estimates are presented here in terms of absolute numbers and growth rates. Let
us first look at the estimates of national income in absolute numbers.

Table 4.2 presents estimates of India’s GNP, NNP and per capita income, all at factor cost at
current and constant prices of 1999-2000. National figures are shown first for Plan-end years till
2000 and in annual years. As Table 4.2 shows, GNP, NNP and per capita income in India have been
increasing almost continuously over the last 55 years, as estimated at current and constant prices
of 1999-2000. In fact, national income of India increased at a higher rate, and almost continuously,
after economic liberalisation in 1990-91. However, the income growth accelerated over the past
decade. National income data given in Table 4.2 gives a long-term view.

4.7.4 Growth Rates

A better view of the performance of the economy can be had by looking at plan-wise annual
average growth of GNP, NNP and per capita NNP. The plan-wise annual average growth rate of
GNP, NNP and per capita NNP are given in Table 4.3 at both current and constant prices.

Certain important conclusions can be drawn from the data given in Table 4.3. First, as the table
shows, India’s GNP, NNP and per capita NNP have registered positive growth rates — low and high
— throughout the Plan period, except in 1979-80 when GNP registered a negative growth rate of
5.0 percent, NNP a negative growth rate of 6.0 percent and per capita NNP a negative growth of
8.2 percent.
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Table 4.2 Estimates of India’s GNP, NNP and Per Capita Income at Factor Cost

Gross National Product Net National Product Per Capita NNP
(Rs in Crore) (Rs in Crore) (Rs)

Year At Current At 1999-00 At Current At 1999-00 At Current At 1999-00

prices prices prices prices prices prices
1950-51 9678 223899 9153 204924 225 5708
1955-56 10508 268105 10027 254412 255 6474
1960-61 16440 328373 15593 309045 359 7121
1965-66 25883 375098 24479 350374 505 7224
1970-71 42697 470254 40135 437719 742 8091
1975-76 76816 548232 70736 504138 1165 8305
1980-81 132865 641919 121129 583548 1784 8594
1085-86 252998 809521 227703 733029 3016 9709
1990-91 507487 1067694 456409 967773 5440 11535
1995-96 1069805 1380321 958679 1243724 10331 13402
1999-00 1771094 1771094 1589632 1589672 15881 15881
2000-01 1902284 1841755 1700467 1647903 16688 16172
2001-02 2077658 1951935 1849360 1743466 17782 16764
2002-03 2244725 2029482 1994248 1805830 18885 17101
2003-04 2519921 2204913 2239939 1963544 20895 18317
2004-05 2855331 2366886 2526408 2104520 23199 19325
2005-06 3256269 2595441 2875958 2308015 26003 20868
2006-07 3749607 2849856 3112569 2533450 29524 22580
2007-08 (Q) 4297047 3114864 3787596 2764795 33283 24295

Q = Quick Estimates
Source: Central Statistical Organisation, Data reproduced in Economic Survey-2008-09, GOI, MOF, Economic
Division, Statistical Appendix, Table 1.1.

Second, the growth rate of India’s national income was the lowest (2.8 percent) during the Third
Plan period (1961-66) and its growth rate was the highest in the Tenth Plan period (2002-05).
During this period, per capita income at constant prices of 1999-00 prices had increased at 6.1
percent which was the highest ever.

Third, a comparison of income growth rates at current and constant prices shows that GNP,
NNP and per capita NNP at current prices have grown at a much higher rate than at constant
prices. It means that Indian economy has been constantly under the pressure of inflation—some-
times low and sometimes high.

4.7.5 Recent Growth in India’s National Income

It is useful to have a look at the growth in India’s national income in the recent past. This gives
an idea of the likely growth in Indian economy. The growth rates of India’s GNP, NNP and per
capita NNP are given in Table 4.4.
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Table 4.3 Annual Growth Rate of India’s GNP, NNP and Per Capita NNP (At Factor Cost)

(Percent)
GNP NNP Per Capita NNP
Plan At current At 1999-00 At current At 1999-00 At current At 1999-00
prices prices prices prices prices prices
First Plan 1.8 3.7 2.0 4.4 0.2 2.6
(1951-56)
Second Plan 8.8 4.0 8.7 3.8 6.5 1.7
(1956-61)
Third Plan 9.6 2.8 9.6 2.6 7.2 0.4
(1961-66)
3 Annual Plans 12.3 3.9 12.3 3.9 9.9 1.6
(1966-69)
Fourth Plan 11.1 3.4 10.8 3.1 8.3 0.8
(1969-74)
Fifth Plan 10.7 5.0 10.3 4.9 7.9 2.6
(1974-79)
Annual Plan 9.4 -5.0 8.3 -6.0 5.7 -8.2
(1979-80)
Sixth Plan 154 5.4 15.2 54 12.8 3.1
(1980-85)
Seventh Plan 14.1 5.5 13.8 5.5 114 33
(1985-90)
2 Annual Plans 15.7 3.2 15.6 3.1 13.3 1.0
(1990-92)
Eighth Plan 16.4 6.6 16.5 6.7 14.2 4.5
(1992-97)
Ninth Plan 10.8 5.5 10.6 5.3 8.5 3.3
(1997-2002)
Tenth Plan 12.6 7.8 12.5 7.8 10.8 6.1
(2002-07)

Source: Economic Survey-2008-09, GOI, MOF, Economic Division, Statistical Appendix, Table 1.2.

As can be seen in Table 4.4, growth rate of India’s real GNP has almost continuously increased
over the last 6 years from 4.0 percent per annum in 2000-01 to 9.7 percent in 2006-07 (based on
quick estimates). A similar trend can be observed in case of NNP growth rate. More significantly,
per capita real income too has increased almost continuously, though rates have been varying.
However, over the period from 2003-04 to 2007-08 (Q), the growth rate of real per capita income
has registered an unprecedented increase at about 9 percent. However, due to global recession, it
is predicted that India’s GDP is likely to grow at about 7.0 percent in 2008-09.
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Table 4.4 Annual Growth Rate (%) of India’s GNP, NNP and Per Capita NNP — 2000-01 to 2007-08
(All at Factor Cost)

Gross National Product Net National Product Per Capita NNP

Year At Current At 1999-00 At Current At 1999-00 At Current At 1999-00
price prices prices prices prices prices

2000-01 7.4 4.0 7.0 3.7 5.1 1.8
2001-02 9.2 6.0 8.8 5.8 6.6 3.7
2002-03 8.0 4.0 7.8 3.6 6.2 2.0
2003-04 12.3 8.6 12.3 8.7 10.6 7.1
2004-05 13.4 7.5 12.9 7.3 11.1 5.6
2005-06 14.3 9.6 13.8 9.6 12.1 7.9
2006-07 15.2 9.8 15.2 9.8 13.5 8.2
2007-08 Q 14.8 9.3 14.3 9.1 12.5 7.6

P = Provisional Estimates Q = Quick Estimates

Source: Economic Survey-2008-09, GOI, MOF, Economic Division, Statistical Appendix, Table 1.2.
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QUESTIONS FOR REVIEW

1. Distinguish between economic and non- (c) Nominal GNP and Real GNP.

economic production in national income
accounting. Why is non-economic
production excluded from national income
estimates?

. Distinguish between:

(a) GNP and GDP

(b) NNP and NDP

. Explain the difference between final prod-

ucts and intermediates. How does the
inclusion of intermediates affect the measure
of national income?

. What are the methods of measuring national

income? What conceptual problems are con-
fronted in estimating national income?
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10.

11.

12.

13.

What is meant by double counting? How
does it affect the measure of GNP? What is
the method used to avoid double counting?
Explain the concept of value added and the
value added method of measuring GNP.
Suppose wheat costs Rs 10 per kg., wheat-
flour costs Rs 12 per kg., and price of bread
is Rs 8 per 500 grams. Find value added at
different stages of bread production.
Suppose A sells a product to B at Rs 100 and
B sells it to C at Rs 150. Finally, C sells the
product to D, the final consumer. What is the
total value added?

How does the GNP estimate of a closed
economy differ from that of an open
economy? How is net income from abroad
treated in GNP and GDP?

Distinguish between net product and factor-
income methods of measuring national
income. Why do the two methods yield the
same measure?

State in case of each of the following items
whether they are included in GNP, NNP and
personal income.

(a) Depreciation

(b) Old age pensions

(c) Unemployment allowance

(d) Social security payments

(e) Excise revenue

(f) State sales tax revenue

(g) Salary of the government officials

(h) Unsold stock of the finished goods

(i) Capital gains.

What is meant by GNP deflator? What pur-
pose does it serve in national income
analysis?

From the following data, compute (i) real
GNP, (ii) GNP deflator, and (iii) implicit GNP
deflator, and (iv) rate of inflation.

14.

15.

16.

17.

18.

Year Nominal GNP Wholesale PIN
(Rs crore) (1993-94 = 100)

2002-03 2248614 166.8

2003-04 2531168 175.9

Explain factor income method of estimating
national income. How is this method differ-
ent from expenditure method?

What are the methods of estimating national
income in India? Name the sectors which are
used in estimating national income in India?
What is double accounting system of ac-
counting? What are the accounts used in
national income accounting?

Write a note on the sectoral and sub-sectoral
division of economy for estimation of na-
tional income in India.

From the data given below, calculate (i) GDP
at market price, (ii) GDP at factor cost, and
GNP.

Household
consumption
expenditure

Rs 550 billion

Government Rs 250 billion
consumption

expenditure

Gross fixed Rs 100 billion

capital formation
Rs 150 billion
Rs 160 billion

Depreciation

Indirect taxes

Subsidies Rs 40 billion
Exports Rs 200 billion
Imports Rs 250 billion

Net Income from abroad Rs 150 billion
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1. Part 2

I
Product Market Analysis:

Theory of National
Income Determination

This part of the book commences with the study of macroeconomic theories. It begins with a detailed
discussion on the theory of national income determination. It deals first with classical theory of output
and employment determination in Chapter 5. This is followed by a detailed discussion on the
Keynesian theory of national income determination. The theory of income determination has been
discussed in three models: (i) a simple economy model, i.e., an economy without government and
foreign transactions in Chapter 6, and the multiplier effect of the change in investment expenditure,
(i) a closed economy model, i.e., an economy without foreign sector in Chapter 7, and (iii) open
economy, i.e., an economy with including foreign sector, in Chapter 8.
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Chapter 5

|
The Classical Theory

of Output and
Employment

INTRODUCTION

In Part 1 of the book, we have introduced macroeconomics,
discussed certain concepts and the methods of estimating na-
tional income. In this Part, we begin our study of macroeco-
nomic theories. The study of macroeconomic theories com-
mences, generally, with the theory of national income determi-
nation. A formal theory of national income determination was
first propounded by John Maynard Keynes in his General
Theory. So the study of national income determination should
begin with the Keynesian theory of national income determina-
tion. However, before we proceed, let us have a look at, what
is called, the classical theory of output and employment.

It should be noted at the outset that the classical economists' had not expounded any single,
monolithic theory or thought which can be referred to as classical macroeconomics®. There is no
coherent macroeconomic theory or model developed by the classical economists, nor a theory of

! The term ‘classical economists’ has been used in economic literature to refer to different groups of economists.

Karl Marx, for instance, used the term ‘classical economist’ to refer to the economists from Adam Smith to David
Ricardo whereas Keynes used the term in his General Theory to refer to virtually all the pre-Great Depression
economists, including David Ricardo, J. S. Mill, Alfred Marshall and A.C. Pigou. In modern literature, Marshall
and Pigou are classified among the neo-classical economists. However, the term ‘classical economics’ has been
used here in the Keynesian sense.

2 Brooman, F.S., Macroeconomics, (London, George Allen and Unwin, 1970), p.371.
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national income determination. Therefore, in the opinion of some economists, it is ‘somewhat
inaccurate to talk about the macroeconomic theories’ of the classical economists’. This however
should not mean that the classical economists had not given any thought to the issue of how
aggregate output is determined in an economy. They had, in fact, made certain postulates about the
macroeconomic issues. The modern economists have, however, reinterpreted macroeconomic
thoughts of the classical economists and constructed the classical macroeconomics by piecing
together the classical thoughts related to macroeconomic issues. The classical macroeconomics
constructed by Keynes consists broadly of the classical theories of output and employment and the
quantity theory of money. This chapter deals with the classical theories of output and employment
determination. The classical theory of money will be discussed in Part V of the book. Let us begin
with a brief review of the classical postulates.

5.1 THE CLASSICAL POSTULATES

The classical economists had, in their approach to macroeconomics issues, assumed certain macro
aspects of the economy to be given. They provided deductive logic but little empirical support to
their views on macroeconomic issues. Their views were called by Keynes as ‘postulates of the
classical economics’. The main postulates of the classical economics are described below.

I. There is Always Full Employment The classical economists postulated that all employ-
able resources—labour and capital—of a country are always fully employed in the long run. If there
is unemployment at any time, then there is a tendency towards full employment, provided there is
no external or government interference with the functioning of the economy.* In the classical view,
full employment does not mean that all the resources are fully employed—there might be frictional
and voluntary unemployment in the state of full employment.

2. The Economy is Always in the State of Equilibrium The classical economists pos-
tulated that an economy is always in the state of equilibrium. They believed that full employment
of resources generates incomes, on the one hand, and goods and services, on the other. The value
of goods and services is always equal to incomes generated through the process of production. The
income earners spend their entire income on goods and services produced. This implies that the
entire output of goods and services is sold out. There is no general overproduction and there is
no general underproduction over a period of production. To put it in the Keynesian terminology, in
the classical system, the aggregate demand is always equal to aggregate supply in the long run, and
the economy remains in stable equilibrium.

The classical postulates of full employment and equilibrium of the economy are based on the
assumption that the economy works on the principles of laissez-faire. The laissez-faire system has
the following features:

(i) There is no government control or regulation of private enterprises, if any, it is limited to
ensure free competition;

(ii) There are no monopolies and restrictive trade practices—if there are any, they are eliminated
by law;

3 Ackley, G., Macroeconomics Theory, (Macmillian, London, 1961), p.109.
4 Pigou, A. C., Equilibrium and Full Employment, (Macmillan, London, 1941), p.78.
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(ii)) There is complete freedom of choice for both the consumers and the producers; and
(iv) Market forces of demand and supply are fully free to take their own course depending on
the demand and supply conditions.

3. Money does not Matter The classical economists treated money only as a medium of
exchange. In their opinion, the role of money is only to facilitate the transactions. It does not play
any significant role in determining the output and employment. The levels of output and employment
are determined by the availability of real resources, that is, labour and capital.

Summary The classical economists held the view that, an economy based on laissez-faire prin-
ciples, is always in the state of equilibrium at full employment. The free market mechanism ensures
optimal allocation of resources so that marginal productivity of factors in all industries is the same.
The work force is fully employed at the market wage rate. Actual output equals potential output.
There is neither underproduction nor overproduction. The entire market system works automatically
and it maintains the economy in equilibrium. Whenever there is a deviation from equilibrium, the
‘invisible hands’ of demand and supply come into operation and restore the equilibrium.

5.2 SAY’S LAW: THE FOUNDATION OF CLASSICAL
MACROECONOMICS

Say’s law states that “supply creates its own demand” or “supply calls forth its own demand.”
The logic behind this law is that supply of goods itself generates sufficient income to generate a
demand equal to the supply of goods. This is how supply creates its own demand. The significance
of this simple law is that it is regarded as the core of ‘classical’ macroeconomic thought.

The law that ‘supply creates its own demand’ is generally attributed to a French economist,
Jeane Baptiste Say (1767-1832), though some scholars trace the origin of this law to the writings
of James Mill.> However, it was J. B. Say who refined this law. The law is therefore known as
Say’s law. Say’s law is regarded as the ‘beginning of sound thinking in macroeconomics.’® This
law can be explained in the context of both a barter system and a monetised economy.

In a barter economy, people tend to specialise in the production of goods or services which they
can produce relatively more efficiently, though they consume many other goods and services. They
acquire other goods and services they consume in exchange for their own produce. When they
offer their produce in barter for other goods, they create demand for other goods. For example,
a farmer offers his surplus produce (say, wheat) to the weaver in exchange for cloth. Thus, the
farmer creates demand for cloth. The weaver who is in need of wheat produces surplus cloth
which creates demand for wheat. Thus, production of wheat creates demand for wheat.

In this kind of an economy, there cannot be overproduction or underproduction. The reason is,
in a barter economy, people produce goods for own consumption. They produce what they

> See Joseph J. Spengler, “The Physiocrats and Say’s Law of Demand,” JI. of Pol. Eco., 53, 1945, pp. 25-46.
6 Mark Blaug, Economic Theory in Retrospect, 3rd. ed., (Vikas Publishing House, Delhi, 1982), p.153.
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consume and they produce as much as they consume. The surplus production, if any, is bartered
away for other goods. So there is no underproduction. Also, people do not produce in excess of
their consumption needs including what they exchange for other goods. Therefore, there cannot be
overproduction. If there is any under- or over-production at some point of time, it is due to wrong
calculation of the consumption need.

Say’s law applies equally well to the monetized economy. Unlike barter system, money is used
as medium of exchange in an monetized economy, that is, goods are bought and sold with the use
of money. In an monetized economy, the logic of ‘supply creates its own demand’ works somewhat
differently. Production in a market economy is meant for sale in the market. Production of goods
requires employment of factors of production—land, labour, capital, and entrepreneurship. The
employment of factors of production generates money income in the form of wages, interest, rent
and profits. By spending their money income on the goods they produce, they create demand. It
follows that if there is production, there is income, and if there is income, there is demand for
goods including demand for goods whose production creates income. Thus, supply creates its own
demand in a market economy.

5.2.1 Two Major Conclusions of Say’s Law

(i) No General Overproduction or Underproduction We have noted above Say’s view
on why there is no overproduction and underproduction. Say’s law was, however, refined and
popularised in England by a group of classical economists, especially by David Ricardo. This is
known as the classical formulation of Say’s law. The classical reformulation of Say’s law states
that, in a capitalist economy, total supply always equals total demand and that there cannot be
‘general underproduction’ or ‘general overproduction.” In the opinion of classical economists,
underproduction and overproduction, if any, are only transitory. Underproduction and overproduc-
tion, if ever, are caused by external factors, i.e., foreign factors affecting the economy, and are
always minor and temporary. That is, there might be short-term imbalances in the demand for and
supply of some goods and services caused by the exogeneous factor. The short-term demand-
supply imbalance is corrected and equilibrium restored in a capitalist economy by the market forces.
When there is underproduction, demand exceeds supply. Excess demand leads to rise in prices
which reduces demand, on the one hand, and encourages supply, on the other. Similarly, when there
is overproduction, prices tend to decrease. Decrease in price results in decrease in supply, on the
one hand, and increase in demand, on the other. This process of demand-and-supply adjustment
restores the equilibrium. Thus, in the long run, a market economy will always be in equilibrium.
A simple proof of the ‘classical’ long-run equilibrium can be described as follows.

Value of Total Production = Cost of Production
Cost of Production = Wages + Rent + Profit (+ Interest)
Wages + Rent + Profits = Factor Incomes
Factor Incomes = Total Expenditure
Total Expenditure = Value of Total Production

Total Demand = Total Supply
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(ii) No Unemployment Under Classical System As mentioned earlier, classical econo-
mists postulated that, in a capitalist economy, full employment is a normal affair. It means that there
cannot be general unemployment in a capitalist economy. In their opinion, full employment ensures
that actual output equals the potential output. Full employment coincides with equilibrium level of
output. In classical view, total production is always sufficient to maintain the economy at the level
of full employment in a free market economy. Unemployment, if any, is a temporary phenomenon.
Whenever there is unemployment, wages decrease. Decrease in wage rates makes employment of
labour more profitable. This results in increase in demand for labour and unemployment disappears.

However, classical economists did not rule out the existence of voluntary and frictional unem-
ployment in the state of full employment. In their opinion, voluntary unemployment arises when:

(a) potential workers are unwilling to work at the prevailing wage rate or at a slightly lower
wage rate,

(b) workers go on strike (unpaid) for higher wages,

(c) rich persons are unwilling to work, that is, the idle rich,

(d) some persons prefer leisure or idleness to better life, that is, the case of very poor,
mendicants, sadhus and sanyasins.

Frictional unemployment arises when workers remain temporarily out of job due to labour
market imperfections, immobility of labour, seasonal nature of occupation as in agricultural activi-
ties, technological changes, natural calamities, wars, and so on.

The existence of voluntary and frictional unemployment was consistent with the classical pos-
tulate of full employment.

5.3 CLASSICAL THEORY OF EMPLOYMENT: A FORMAL
MODEL OF SAY’S LAW

This section presents a formal model of Say’s law as constructed by the Keynesians. It is note-
worthy that classical economists had nor developed any theory or model of employment. They
believed that ‘available resources’ including ‘employable population,” ‘natural wealth’ and ‘accumu-
lated capital equipments’ determine employment. In the words of Keynes, however, “... the pure
theory of what determines the actual employment of the available resources have seldom been
examined in great detail. [But] To say that it has not been examined at all would, of course, be
absurd”. In fact, “... it has been deemed so simple and obvious that it has received, at the most,
a bare mention”’ However, Keynes had himself used the essence of classical thoughts on employ-
ment and constructed classical theory of employment. The classical model of employment that we
describe below was summarily described by Keynes in his General Theory (Ch. 3) and was
reconstructed by some of the early Keynesian critics of the classical economics.® The classical
model of employment as reconstructed by Keynesians consists of two components:

(i) Aggregate production function, and

" General Theory, pp. 4-5.

8 Sherman, H. J. and Evans, G. R., Macroeconomics : Keynesian, Monetarist, and Marxist Views, (Harper & Row,
NY, 1984), p.44.
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(i) Labour supply and labour demand functions.

These two functions are used to show the determination of output and employment. The classical
model presented below displays the determination of the real output and employment required to
produce equilibrium level of national output, and the general price level under the condition of a
given money supply.

5.3.1 The Aggregate Production Function

The aggregate production function is central to the classical model as it determines simultaneously
the aggregate output and employment. According to the classical economists, the national output
of a country at any point in time depends on the capital and labour employed. The aggregate
production function used in the reconstructed
classical model can be expressed as:

Y = f(K, L) 5.1 Y = (K, L)

where Y = aggregate real output, K = capital
(fixed), and L = amount of labour (homoge-
neous) required to produce Y.

The classical production function (5.1) as-
sumes (i) the stock of capital (K) is fixed, (ii)
technology of production used by the firms is
given, and (iii) population is constant. Obvi-
ously, classical production function has been
constructed in a short-run framework. The
national output in the short-run is therefore the
function of the employment of labour drawn
from the constant population. The model as-
sumes also that the use of successive units of
labour is subject to the law of diminishing
returns. In other words, marginal productivity of labour, defined as MP; = AY/AL, decreases with
an increase in employment. According to the classical view, the level of output at which MP; =
0 marks the level of maximum possible level of employment and national output.

Real Output (Y)

o >
N Labour (N)

Fig. 5.1 The Classical Production Function

Figure 5.1 presents the short-run aggregate production function [Y = F(K, L)] under the
assumptions that capital (K) is constant and employment of labour yields diminishing returns. As
Fig. 5.1 shows, AY/AL (given by the slope of the production function) goes on decreasing as labour
employment increases. As the total production curve (marked ¥ = F(K, L)) shows, marginal
productivity of labour (AY/AL) goes on decreasing as labour employment increases and AY/AL
tends to zero. Let us suppose that at point M, AY/AL ~ 0. The point M, therefore, marks the limit
of employment at ON and total output at MN.

5.3.2 The Labour Market: Labour Supply and Demand

According to the classical theory of employment, the level of full employment is determined by the
equilibrium of the labour market. The level of full employment is determined where labour supply
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equals labour demand. In fact, equilibrium levels of both employment and wage rate are determined
by the equilibrium of the labour market. Equilibrium of the labour market is illustrated by labour
supply and labour demand curves. Therefore, before we explain the determination of employment
in the neo-classical model, let us explain the derivation of the labour supply and demand curves.

Labour Supply Curve The supply of labour is a function of real wages’. Real wage (W,) is
defined as W/P (where W is nominal wage rate and P is the price level). The relationship between
labour supply and real wage is given by the law of labour supply. The law of labour supply states
that supply of labour increases with increase in the real wage rate. As is widely known, this
relationship holds only till the point of work-leisure trade-off. Beyond the trade-off point, the
relationship between work and leisure turns inverse, and the labour supply curve bends backward!®.
In general, however, the labour supply function and labour supply curve are based on the assump-
tion of positive relationship between real wages and labour supply and is written as

L, =f(W,), AL/AW, > 0 5.2)
The labour supply curve based on the function (5.2) is presented in Fig. 5.2.

Labour Demand Curve Let us now
derive the labour demand curve. According to Lg =f(W,)
the neo-classical theory of labour demand,
demand for labour depends on its marginal
revenue productivity of labour (MRP;) and
real wage (W,). Labour demand function can
thus be expressed as:

Ly = f(W., MRP)) (5.3)

Thus, given the real wage rate (W,), the
demand for labour is the function of its
MRP;. By definition MRP; = MPP; x P
(where P is the price of the commodity
labour produces and MPP; is the marginal
physical productivity of labour). In a perfectly
competitive market, product price (P) is con- Labour (N)
stant. In order to derive the labour demand
curve, we need to derive the MPP; curve.

Real Wages (W)

Fig. 5.2 The Labour Supply Curve

% Real wage rate (W,) is nominal wage (W, ) adjusted for inflation. A simple method of converting W, into W, is
to divide W, by the ratio of current price index (PI,) to base year price index (PI,). That is,
W,=W,/(Pl./Pl,).
10 Students not familiar with labour supply curve are advised to see the author’s Microeconomics: Theory and
Applications (Pearson Education, Delhi, 2003), Ch. 20.
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The MPP,; curve can be derived directly from the total production function given in Fig. 5.1
by measuring the slope (AY/AL) of the production curve at different levels of labour employment.
There is another a simpler and direct method of deriving the MPP; curve. The MPP; curve can
be derived by assuming a short-run production function of empirical nature conforming to the
production curve presented graphically in Fig. 5.1. Let us assume a short-run quadratic production
function'' as given below.

Q0 =bL - clL? (5.4)
(where b and ¢ are constants).

Given the short-run production function (5.4), MPP,; can be obtained by the first derivative of
Eq. (5.4). That is, MPP, = dQ/JL can be written as

o(bL—cI?
MPP, = g—% = % (5.5)

This method is used where labour is infinitesimally divisible. In practice, however, labour is
changed by one unit. Under this condition, there is a more simple and practical method of measuring
MPP; given as

MPP; = Q, - 0,_, (5.6)
(where Q, = output from ‘n’ labour and Q,_; = output from ‘n—1" labour)

Once production function (Eq. 5.4) is estimated on the basis of factory data, the numerical value
of constants ‘a’ and ‘b’ would be known and MPP; (Eq. (5.6)) can also be easily worked out.
For example, let us suppose that production function (5.4) is estimated as
Q = 55L — 5L° (5.7)
Given the production function (5.7), total output from different number of workers can be easily
worked out by assigning a numerical value to L. For example, suppose L = 2. Then Q = 55(2)
— 5(2) = 40, and so on. Thus, one can generate a series of labour and output. Table 5.1 presents
the total output from 1 to 7 labours, as shown in Column (2) of Table 5.1. Once total output (Q)
produced by different number of labour is calculated, the MPP; can easily be worked out, as MPP;
= Q, - 0,_;, as shown in column (3) of the table.

Given the output data, the production function (Eq. 5.7) and MPP, can be presented graphically
by plotting the data given in Table 5.1. The production function (5.7) is presented graphically by
total production (7P) curve and MPP; by the MPP;-curve in Fig. 5.3. Note that marginal produc-
tivity of labour (MPP,;) goes on diminishing as employment of labour increases. Thus, the curve
MPP, represents the law of diminishing return.

1. ‘Why quadratic production function’? is explained below. The general production function, or what is also called

‘long-run production function’ is expressed as Q = f(L, K), where L = labour and K = capital.

In the short run, however, capital (K) is assumed to remain constant. Therefore, production is assumed to depend
on the employment of labour only. In that case, short-run production function is expressed as

Q = f(L), (K assumed to be a constant factor).

The estimated form of short-run production function depends on the labour-output relationship. Given the law
of diminishing returns to variable input (L), production function takes the form of a quadratic equation as given
in equation (5.4) in the text.
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180+
1604 Q=55L-5L2
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Total Output
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Fig. 5.3 Derivation of Total Production (TP) and MPP; Curves

Table 5.1 Output and Marginal Productivity of Labour

Labour Q = 55L - 5L* MPP, MRP, = MPP, x P
=Q,-Q, (P=2)
(L) (2) (3) (4)
1 50 50 100
2 90 40 80
3 120 30 60
4 140 20 40
5 150 10 20
6 150 0 00
7 140 -10 20

Let us compare the MPP; measured by the two methods. As noted above (see Eq. 5.5), the
MPP, function, can be derived directly from production function (Eq. 5.7), as shown below.

a2
MPP, = w (5.8)
=55 - 10L

However, since this method is based on calculus technique, the numerical values of MPP, will
be different from those given in Col. 4 of Table 5.1. For example, if L = 2, Eq. (5.8) produces
MPP; = 35 whereas, according to the other rule (MPP; = Q, — Q,_;), MPP; = 40. But the
numbers will represent the MPP,; at different levels of labour employment.
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Derivation of Labour Demand Curve We have discussed above the basics of the demand
side of the labour market. Here we explain the derivation of the labour demand curve. Labour is
demanded by the producers, the firms. Firms are profit maximizing units. The necessary condition
for profit maximisation is given as:

MR = MC

Where labour cost (wages) is the only relevant cost, MR is expressed in terms of marginal
revenue productivity of labour (MRP;) and MC in converted into marginal cost of labour, i.e.,
marginal wage (MW). Thus, profit maximisation condition is expressed as:

MRP, = MW
where MRP; = MPP; x P (where P = price of the product).

Given the production function (5.7), the calculation of MRP; is shown in Col. 4 of Table 5.1.
Note that under perfect market conditions, price of the product (P) and cost of labour, i.e., average
wage rate (AW) are constant. Under this condition, AW = MW. Given these parameters, let us now
look at the derivation of labour demand curve.

According to the law of labour demand, labour demanded by the profit maximizing firms per unit
of time is determined by the equality of MRP; = MW. That is, workers demanded per day equals
the number at which MRP; = MW. The derivation of labour demand curve based on this principle
is illustrated graphically in Fig. 5.4.
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The MRP; curve represents the labour demand curve. As this curve show, labour demanded
increases with decrease in the wage rates. For example, if real wage rate per day is Rs 80, the
demand for labour is 2 workers as at this employment level MRP; = MW. Similarly, if wage rate
decreases to Rs 40 per day, demand for labour increases to 4 workers. The labour demand curve
will now be used, along with labour supply curve, to explain the determination of the labour
employment and output.
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5.3.3 Determination of Employment and Real Output

The aggregate production, labour supply and demand curves can now be used to illustrate the
determination of full employment and the aggregate real output in the classical model. The deter-
mination of labour market equilibrium is shown in panel (a) of Fig. 5.5. Labour demand and labour
supply curves are represented by D; and S;
curves, respectively. The labour demand and S
supply curves intersect at point E. The point of (a)

intersection of demand and supply curves deter-
mines simultaneously the equilibrium wage rate
and full employment of labour. At point E, the
equilibrium wage rate is determined at OW,. At
this wage rate, the demand for and supply of
labour are equal at OL employment of labour.
Given the short-run conditions, this is the level
of full employment according to the classical
theory of full employment.

Real Wage
=
m

DL

The determination of output can now be shown o
by juxtaposing the production function (as shown
in Fig 5.1) with labour-market equilibrium. The
short-run production function (Fig. 5.1.) is repro-
duced in panel (b) of Fig. 5.5 at the bottom of (b)
panel (a) on the same scale of labour. As noted
above, according to the classical theory, the na- %
tional output in the short-run is the function of
labour employment, capital remaining constant.
As shown in panel (a), full employment of labour
is determined at OL at real wage EL. The ordi-
nate EL extended downward to the production
function in panel (b) determines the equilibrium
level of national output at OY. In panel (b), the
extended ordinate ERL intersects the production L*  Employment
function at point R. A line drawn from point R Determination of Real Output
to the vertical axis determines the equilibrium
level of national output at OY. Thus, employment
and output are simultaneously determined in the classical model.

An important feature of the classical model is that factors operating on the supply side of the
market determine the level of employment and output. As shown above, labour market equilibrium
is determined by the demand for and supply of labour. The labour demand curve is, however,
derived from the production function based on a given technology determined exogenously. The
labour demand curve is therefore, in a sense, a datum, i.e., a given fact or law. According to
classical theory, it is the labour supply, which is a function of real wages, that plays a more
important role in the determination of the labour market equilibrium and employment. And, employ-
ment determines the level of output. Thus, in the classical model, employment and output are
determined solely by the factors operating on the supply side of the labour market.

L Employment
Labour Market Equilibrium

Real Output

Fig. 5.5 Determination of Equilibrium Output
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5.3.4 The Collapse of the Classical Economics

The classical economics prevailed until the Great Depression and it had prevailed because it was
never put to test by big changes in economic conditions over time. However, the Great Depression
proved that the very basic postulates of the classical economics were fundamentally wrong. Look
at the two basic postulates of the classical economics.

One of the fundamental postulates of the classical economics is that if there is perfect compe-
tition in both product and labour markets, then (i) the economy is always in equilibrium, and if some
external forces create disequilibrium, market forces of demand and supply bring it soon back to
the equilibrium, and (ii) there is always full employment, and unemployment, if any, is either
frictional or voluntary, i.e., those who are unwilling to work at the prevailing wage rate would
remain unemployed.

The second basic postulate of the classical economics is the Say’s law that, ‘supply creates its
own demand’. It implies that the aggregate demand is always equal to aggregate supply and there
is no demand deficiency, except for a short period of disturbance.

It is ironical that classical thoughts and theories failed to hold when classical postulates were
really in existence in the world economy. If market conditions were ever close to the classical
perception of perfect competition, it was between the First World War and the Great Depression.
Yet, the Great Depression took place. The industrial economies suffered a long-run disequilibrium
and a prolonged state of involuntary unemployment. The intensity and duration of economic calam-
ity brought about by the depression was unprecedented. In the US, output had fallen by 30% and
unemployment had risen to over 25%. In the UK, the rate of unemployment was lower (10%) but
it had persisted over the entire period of 1930s. Most other industrialised nations also had expe-
rienced an unprecedented fall in their GNP and rise in unemployment. This experience invalidated
the classical Say’s law. There was supply of labour willing to work at prevailing wage rate but there
was no matching demand for labour. There was supply of capital but there was no sufficient
demand for capital. Until the beginning of recovery, there was supply of goods and services, but
demand lagged far behind. This was a clear case of failure of the Say’s law. The classical theory
had no answer to these predicaments of the 1930s. This marked the collapse of the classical
economics.

This takes us to the end of our brief dicsussion on the classical macroeconomics with focus on
the classical theory of output (income) determination and employment and Keynes’ attack on the
classical macroeconomics.
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QUESTIONS FOR REVIEW

. What is meant by the classical economists
and classical economics? Did the classical
economists develop any macroeconomic
theory?

. What is Say’s law? Explain the law in the
context of a barter economy and a monetised
economy. Do you agree with Say’s law? Give
reasons.

. Marginal physical productivity schedule of
labour can be derived from the aggregate
production function. Do you agree with this
statement? If yes, illustrate the derivation of
MPP; curve.

. Explain briefly the postulates made by the
classical economists. Do you agree with the
postulates of the classical economics? Give
reasons for your answer.

5.

Explain and illustrate graphically the classi-
cal theory of employment and output deter-
mination.

Suppose a production function is given as Q
= 45L — 5L* Find the MPP, function and
derive MPP; curve. Derive labour demand
curve assuming price (P) = 2.

Explain the classical model of employment
and output determination. Is voluntary un-
employment consistent with classical mean-
ing of full employment? Show graphically
the equilibrium of the labour market and de-
termination of national output.

What was the reason for the collapse of the
classical economic theories of employment
and output?
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Chapter 6

|
Keynesian Theory of Income

Determination: A
Simple Economy
Model

INTRODUCTION

Keynes had developed his theory of income determination in
his endeavour to formulate a new theory of employment in
contrast to the classical theory of employment. While classical
economists had emphasized the role of supply, Keynes empha-
sized, in contrast, the role of demand in the determination of
output and employment. Briefly speaking, the Keynesian theory
of income determination states that the equilibrium level of
national income is determined at the level where aggregate
demand for goods and services equals their aggregate supply.

In this and the two succeeding chapters, we will explain the Keynesian theory of income
determination. The Keynesian theory of income determination is generally developed, illustrated
graphically and algebraically, in three different models: (i) a simple economy model or two-sector
model; (ii) closed economy model or three-sector model, and (iii) open economy model or four-
sector model.

The two-sector model includes only households and firms sectors; three-sector model consists
of households, firms and the government sectors; and the four-sector model is constructed by
adding foreign sector to the three-sector model. In this chapter, we present the Keynesian theory
of income determination in a two-sector model.
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It is important to note here that throughout the Keynesian theory of income determination, prices
are assumed to remain constant even if aggregate demand and aggregate supply change. This
assumption applies to all the three models of income determination in the subsequent chapters.

Before we discuss the Keynesian theory of income determination, let us look at the basic
concepts, definitions and functions used in his theory of income determination. The concepts and
functions that are crucial to the discussion on the Keynesian theory of income determination are: (i)
the aggregate supply function, (ii) the aggregate demand function, (iii) the aggregate consumption
function, (iv) the aggregate saving functions, and (v) the constant investment.

6.1 THE CONCEPTS AND FUNCTIONS
6.1.1 The Aggregate SupplyI Function

Aggregate supply refers to the total supply of goods and services in an economy. The derivation
of Keynesian aggregate supply function is illustrated in panel (b) of Fig. 6.1. Keynes used the
classical production function to derive his aggregate supply function. It may be recalled that the
classical production function is given as:

Y =f(K, L
Given the production function and technology, the level of real income (Y) depends on the
supply and use of the productive resources, viz., capital (K) and labour (L). In the short run, the

stock of capital, K, is fixed. Therefore, short-run output depends on the level of employment (L).
Thus, the short-run production function may be written as:

Y = f(L) (6.1)
AS
Y = f(K,L) AE
Y, e Y,
-1 ) S — Y1
>
(@]
~\”<</
0 o4 AD
L L Er B
Employment (L) Aggregate Demand (= Aggregate Expenditure)

(a) (b)
Fig. 6.1 Derivation of the Aggregate Supply Curve

! The concepts of aggregate supply and aggregate demand were first used by T. R. Malthus to contradict the

classical proposition that there cannot be overproduction or underproduction in the long run. Malthus had shown,
though not rigorously, that aggregate demand might fall short of the aggregate supply leading to overproduction.
Keynes developed this idea further and used it to develop his theory of income and employment determination.
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The production function (6.1) is presented graphically in panel (a) of Fig. 6.1 by the curve

marked Y = f(K, L). As the curve shows, real output (¥) increases with increase in labour
employment, though MPP, = AY/AL goes on decreasing. This relationship between the labour
employment and the real output forms the basis of the Keynesian aggregate supply curve. Let us
see how.

The logic behind the increase in real output and employment is given as follows. The value of
real output (Y), measured on Y-axis, equals the aggregate supply price, that is, the price which
producers expect to realize when total output is sold at a given price. As shown in panel (a) of
Fig. 6.1, if producers expect a demand equal to OY, they will employ OL,; labour to produce output
OY,. If they expect a demand OY,, they will employ labour OL,, and supply goods and services
worth OY,, and so on. It means that the aggregate supply (AS) is always equal to the aggregate
demand (AD) for output, i.e., AD = AS at all the levels of output. This relationship between the
AD and AS forms the basis of Keynesian aggregate supply function. In panel (b) of Fig. 6.1, Y-axis
measures the aggregate supply (AS) and X-axis measures the aggregate demand (AD) in terms of
aggregate expenditure (E). The relationship between aggregate demand and aggregate supply is
shown by a 45° line, AE. The 45° aggregate supply line implies that aggregate demand equals
aggregate supply at all the levels of output’. The aggregate supply line AE represents the Keynesian
aggregate supply function.

6.1.2 The Aggregate Demand Function: Two-sector Model

In a simple two-sector economy in which there is no government and no foreign trade, aggregate
demand (AD) consists of only two components: (i) aggregate demand for consumer goods (C), and
(ii) aggregate demand for investment goods (). Of the two, consumption expenditure accounts for
the highest proportion® of the GDP. Thus, in a simple economy,

AD=C + 1 6.2)
In Eq. (6.2), the variable [ is assumed to be determined exogenously and to remain constant in
the short run. The short-run aggregate demand function can thus be written as

AD=C+ 1 (6.3)
(where I = constant investment).

Equation (6.3) implies that, in the short-run, AD depends largely on the aggregate consumption
expenditure. It means that the short-run AD function is the function of consumption function plus
a constant (). This implies that if consumption function is known, the two-sector aggregate
demand function can be easily derived, given the investment (/). Therefore, before any further

discussion on the aggregate demand function, we need to explain the derivation of consumption
function.

6.1.3 The Consumption Function

The consumption function is one of the most important functions used in macroeconomics and the
most important function used in the Keynesian theory of income determination. A consumption
function is a functional statement of relationship between the consumption expenditure and its

% This relationship is based on the assumption that prices remain constant even if cost of production increases.
3 In India, for instance, consumption expenditure accounts for over 65% of its GDP.
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deteminants. Although consumption expenditure of households depends on a number of factors—
income, wealth, interest rate, expected future income, life style of the society, availability of
consumer credit, age and sex, etc.—‘income is the primary determinant of consumption and
saving’®. Given this dictum, the most general form of consumption function is expressed as:

C=f{), AC/AY > 0 6.4)
where C = consumption expenditure, and Y = disposable income.

The consumption expenditure is a positive function of income, i.e., consumption increases with
increase in income. According to Keynes, this relationship between income and consumption is
based on a “fundamental psychological law” that “men are disposed, as a rule and on average, to
increase their consumption as their income increases, but not as much as the increase in their
income™, i.e., AC/AY goes on decreasing in case of individual households.

A question arises here: Does consumption increase proportionately, less than proportionately or
more than proportionately? Keynes and Keynesians have different views on this issue. Their views
on this issue are explained by using the concept of marginal propensity to consume.

Marginal Propensity to Consume (MPC) The marginal propensity to consume (MPC)
refers to the relationship between marginal income and marginal consumption. The marginal pro-
pensity to consume is also expressed symbolically as AC/AY. In the opinion of Keynes, AC/AY
decreases with the increase in income. In plain

words, as income increases, people tend to con- 7
sume a decreasing proportion of the marginal in- C=1(Y)
come. This kind of income-consumption relation- o
ship represents the Keynesian consumption func- £
tion. The Keynesian theory of consumption pro- §_
duces a non-linear consumption function as shown n
in Fig. 6.2. S
It is important to note here that the Keynesian §
consumption function is relevant for individual g
household’s consumption behaviour—not for the ©
economy as a whole or at the aggregate level.
Keynesian economists have, however, estimated o Y

.. X X Disposable Income
empirically the consumption function for the

economy as a whole which take the form of a
linear consumption function. The Keynesians have used a linear consumption function in recon-
structing Keyne’s theory of income determination. Let us therefore look at the linear consumption
function.

Fig. 6.2 Non-Linear Consumption Function

The Linear Aggregate Consumption Function Although Keynes postulated a non-linear
consumption function, it is now a convention in the modern interpretation and analysis of Keynesian
macroeconomics to use a linear aggregate consumption function of the following form.

C=a+ bY (6.5)

* Samuelson, P.A. and Nordhaus, W.D., Economics, 11th Edn., 1995, p.424.
3 For details, see The General Theory of Employment, Interest and Money, Ch. 5.
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In consumption function, as given in Eq. (6.5), C = aggregate consumption expenditure; Y = total
disposable income. Intercept a is a positive constant. It denotes the level of consumption at zero
level of income. The consumption at zero level of income is called autonomous consumption,
supposed to be financed out of past savings. In Eq. (6.5), b is a positive constant. Mathematically,
it represents the slope of a linear consumption function. It denotes a constant MPC = AC/AY. The
MPC is less than unity but greater than zero, that is, 0 < b < 1.

Given the function (6.5), it can be shown that b = AC/AY.
If C=a+bY
then C + AC = a + b(Y + AY)
AC = -C + a + bY + bAY
Since C = a + bY, the terms (-C) and (a + bY) cancel out. Then,
AC = bAY, and
AC/AY = b.

6.1.4 Graphical Presentation

Let us suppose that an empirically estimated linear aggregate consumption function is given as:
C =200 + 0.75Y (6.6)

The consumption function (6.6) is presented graphically in Fig. 6.3. As Fig. 6.3 shows, con-
sumption (C) equals Rs 200 even when Y = 0. This consumption is assumed to be financed out
of past savings. It shows also that the subsequent increases in income (AYs) induce additional
consumption (ACs) at a fixed proportion of 75%. That is, aggregate consumption increases with
the increase in aggregate income, at a constant rate of 75% of the marginal income. For example,
when aggregate income increases from Rs 200 to Rs 300, aggregate consumption increases from
Rs 250 to Rs 325. Here,

900 1
800 -
700 -
600 -
500 - &

(L
400 - $”

Consumption (C)
%

300 -

200 -

100 -

T T T T T T T T T T
100 200 300 400 500 600 700 800 900 1000
Income (Y)

Fig. 6.3 The Linear Aggregate Consumption Function
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AY = 300 — 200 = 100
AC = 325 - 250 = 75
Therefore, AC/AY = 75/100 = 0.75 (or 75%).
And, when income (Y) increases from Rs 300 to Rs 400, C increases from Rs 325 to Rs 400.
In this case,
AY = 400 - 300 = 100
AC = 400 - 325 =75
and AC/AY = 75/100 = 0.75 (or 75%).

This shows that, in our example, the marginal propensity to consume (MPC) is constant at 75%
at the aggregate level.

6.1.5 Average Propensity to Consume (APC)

The average propensity to consume (APC) is defined as

e
APC = (6.7)

Given the consumption function, C = a + bY,

APC = a+bY

(6.8)

If consumption function is assumed to be of the form C = bY, then,

bY
APC—T—b

It implies that if C = bY, then APC = MPC.

6.1.6 Saving Function

The saving function is the counterpart of the consumption function. It states the relationship
between income and saving. Therefore, saving is also the function of disposable income. That is,

S=f) (6.9)

We know that ¥ = C + S. Thus, consumption and saving functions are counterparts of one
another. Therefore, if one of the functions is known, the other can be easily derived. Given the
consumption function as C = a + bY, saving function can be easily derived as follows. Since, Y
= C + §, savings (S) can be defined as

S=Y-C (6.10)
By substituting consumption function, C = a + bY, for C in Eq. (6.10), we get,
S=Y-(a+ bY) (6.11)
=-a+ (1-bY

The term 1- in function (6.11) gives the marginal propensity to save (MPS), where b = MPC
= AC/AY.

The saving function can be derived algebraically as follows. By substituting consumption func-
tion, C = 200 + 0.75Y for C in Eq. (6.10), we get the saving function as
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S=Y - (200 + 0.75Y)
Y - 200 - 0.75Y
=-200 + (1 - 0.75)Y
= -200 + 0.25Y (6.12)
The saving function (6.12) is presented graphically in Fig. 6.4. As the figure shows, savings are
negative till income rises to Rs 800. At income of Rs 800, savings equal to zero. Positive savings

take place only after income rises above Rs 800. Savings increase at the rate of 25% of the marginal
income.

400 -

300 -

Saving (+)

200 oo~
100 - o

T T T /l T T T T
200 400 600 800 1000 1200 1400 1600
-100 Income (Y)

—200 -

Dissaving (-)

—300 -

Fig. 6.4 The Saving Function

6.1.7 Aggregate Demand Function

Now that we have explained the consumption and saving functions, we can present aggregate
demand function, assuming that investment (/) remains constant. Recall aggregate demand (AD)
and consumption (C) functions given as

and

AD=C+1 : (Eq.6.3)
C=a+bY : (Eq.6.5)

By substituting a + bY for C, we get

AD = a + bY + I (6.13)
Recall our estimated hypothetical consumption function C = 200 + 0.75Y (See Eq. 6.6) and

assume that / = 100. By substitution, the estimated aggregate demand function (6.13) can be
written as

AD = 200 + 0.75Y + 100 (6.14)
The derivation of the aggregate demand function is shown in Fig. 6.5. In Fig. 6.5, constant

investment is shown by a straight horizontal line, 1 =100. Consumption (C) being a rising function
of income is shown by an upward sloping line, C = 200 + 0.75Y. The aggregate demand function
is obtained by vertical summation of the consumption function and the constant investment, that

is, AD = C + f, at different levels of income (Y).
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6.2
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Fig. 6.5 The Aggregate Demand Function

INCOME DETERMINATION IN SIMPLE ECONOMY MODEL

In the preceding section, we have explained the basic concepts and introduced the important
functions used in the Keynesian theory of income determination. The stage is now set for the formal
presentation of the theory of income determination in a simple economy model. As already men-
tioned, simple economy model includes two sectors including the household sector and the business
sector. An economy of this kind does not exist in reality. But, this hypothetical economy provides
a simple and a very convenient starting point in understanding the Keynesian theory of income
determination. The determination of income and output in realistic models will be discussed in the
subsequent chapters. To begin with, let us specify the model with its assumptions.

Assumptions The simple economy model makes the following assumptions.

1.

There are only two sectors in an economy, viz., (i) the households, and (ii) the business
firms—there is no government and no foreign trade.

. In simple economy model, aggregate demand consists of (i) aggregate consumer demand

(C) and aggregate investment demand (/). Thus, aggregate demand (AD) equals C + I
There is no leakage or injection.

Since there is no government and, therefore, there is no tax and no government expenditure.
Even if some form of government exists, it does not tax and it does not spend.

The two-sector economy is a closed economy—there is no foreign trade nor is there any
external inflow or outflow.

In the business sector, there is no corporate savings or retained earnings. The total profit
is distributed as dividend.

All prices, including factor prices, remain constant.

. The supply of capital and technology are given.
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Having specified the two-sector model, we now turn to analyse the determination of the equi-
librium level of national income.

6.2.1 Income and Output Determination

According to the Keynesian theory of income determination, the equilibrium level of national income
is determined at a level where aggregate demand (C + I) equals the aggregate supply of income
Y = C + S. That is, the national income equilibrium is determined where:

Aggregate demand = Aggregate supply
AD = AS
C+I=C+ S

Keynes argued that there is no reason for the aggregate demand to be always equal to the
aggregate supply. According to Keynes, aggregate demand depends on households’ plan to consume
and to save and invest. Aggregate supply depends on the producers’ plan to produce goods and
services. For the aggregate demand and the aggregate supply to be always equal, the households’
plan must always coincide with producers’ plan. However, Keynes argued that there is no reason
to believe:

(i) that consumers’ consumption plan always coincides with producers’ production plan; and
(ii) that producers’ plan to invest matches always with households’ plan to save.

Therefore, there is no reason for C + [ and C + S to be always equal and national income to
be in equilibrium at all the levels of income. According to Keynes, there is a unique level of output
and income at which the aggregate demand equals the aggregate supply. This unique point exists
where consumers’ plan matches with producers’ plan and savers’ plan matches with firms’ plan
to invest. It is here that the equilibrium level of income and output is determined. A formal model
of income and output determination is given below.

Formal Model of Income Determination In this section, we present a formal analysis of
income determination in a two-sector model. Recall the Keynesian theory of income determination
that the equilibrium level of national output is determined where aggregate demand (C + [) equals
the aggregate supply (C + S). As mentioned above, the condition for national income equilibrium
can thus be expressed as:

AD = AS
C+I=C+S (6.15)

Since C is common to both the sides of Eq. (6.15), C on both sides gets cancelled out. Thus,
the equilibrium condition for the national income can also be expressed as:

I1=S (6.16)

Given the Eqs. (6.15) and (6.16), there can be two approaches to explain the Keynesian theory
of national income determination, viz.,

(i) AD-AS approach, and
(it) S-1 approach.
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Let us first explain the theory of income determination by AD-AS approach.

(i) AD-AS Approach According to the AD-AS approach, national income equilibrium is deter-
mined where

C+I1=C+S
Equation (6.15) tells that at equilibrium level of national income,
Y=C+1 (6.17)

We have assumed above that C = a + b Y and [ is constant at /. By substituting a + bY for
C and [ for I in Eq. (6.17), the equilibrium level of national income can be expressed as:
Y=a+bY+1 (6.18)

Eq. (6.18) may now be solved to find the equilibrium level of national income (Y) and consump-
tion (C). Let us first solve Eq. (6.18) for Y. As given in Eq. (6.18),

Y=a+bY + I
Y-bY=a+ 1
Y(1-b=a+ I

a+1
v= 1-b
Y = - (a+1) (6.19)

Determination of consumption Having obtained the equilibrium level of Y, that is, the total
personal income in our two-sector model, we can work out the equilibrium level of consumption
as follows. Given the consumption function as

C=a+bY
By substituting Eq. (6.19) for Y in the consumption function, we get

C:a+b|:ﬁ}(a+i)

C=a+% @+ 1) (6.20)

Numerical Example The equilibrium level of ¥ and C can be determined numerically by

assuming a hypothetical consumption function and a given level of I. Let us suppose the consump-
tion function is given as:

C =100 + 0.75Y (6.21)
and I =200

Given the consumption function (6.21) and I = 200, there are two methods of finding the value
of C at equilibrium level of Y. One method is to substitute the numerical value for a, b and [ in

Eq. (6.20). The second method is to first calculate equilibrium Y and find the value of C through
Eq. (6.21).
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Using the first method,
0.75

=1 ——=(1 2

C 00 + 1_0‘75(00+ 00)
= 100 + 3 (300)
= 1000.

By using the second method, the value of Y can be obtained by substituting the numerical values

for C and 1, respectively, in Eq. (6.18). We get equilibrium level of Y as follows.

Y =100 + 0.75Y + 200 (6.22)
Y (1 - 0.75) = 100 + 200
1
r'= 1-0.75 (300)
Y = 1200

Thus, given the consumption function as C = 100 + 0.75Y and I = 200, the equilibrium level of
national income is determined at 1200.

Once the equilibrium level of national income is determined, the equilibrium level of consumption
(C) can be obtained by substituting 1200 for Y in the consumption function (6.21). Thus,
C = 100 + 0.75 (1200) (6.23)
= 1000
Incidentally, since we have computed the equilibrium values of Y and C, we can easily obtain
the equilibrium level of saving (S') as follows.
S=Y-C (6.24)
By substituting the actual values of Y and C in Eq. (6.24), we get

S = 1200 — 1000
= 200

The final picture of equilibrium in the two-sector model may now be presented as given below.
Aggregate Demand = Aggregate Supply = National Income

C+I1=C+S8S=Y
1000 + 200 = 1000 + 200 = 1200

Graphical Presentation of Income Determination The determination of national income
in a two-sector model based on the numerical example given above is presented graphically in
Fig. 6.6. The AS-schedule represents the aggregate supply curve. It gives a hypothetical growth path
of national income on the assumption that the society spends its entire income on consumer and
capital goods, that is, the aggregate expenditure is always equal to the aggregate supply. In reality,
however, the households consume a part of their income and save a part of it. Their savings may
not always find a way to investment. For, households’ plan to save may not always match with
firms’ plan to invest. Therefore, savings may not always be equal to investment. This means that
the aggregate demand may not always equal the aggregate supply.



The McGraw-Hill companies |

Keynesian Theory of Income Determination: A Simple Economy Model 103

1800 7

1600 A

1400 A

-
N
o
o
1

Aggregate Expenditure

(=) 100+—200 400 600 800 1000 120014001600 1800
(-) 200 Income

(-) 400

Fig. 6.6 Equilibrium of the National Income and Output: The Two-Sector Model

The C + I-schedule drawn on the basis of Eq. (6.22) represents the aggregate demand (AD).
The AD schedule intersects the AS schedule at point E. The intersection of the AD and AS
schedules is also called “the Keynesian cross”—a term coined by Samuelson in his Economics. The
point of intersection between the AD and AS schedules is the point of equilibrium of the national
income. The equilibrium point E determines the equilibrium level of national income at 1200 which
is the same as obtained in the numerical example [see Eq. (6.22)]. The equilibrium level of income
will remain stable so long as there is no change in the aggregate demand, given the aggregate supply.

The saving-investment approach to income determination The equilibrium level of income can
also be determined by using only S and I schedules. This is called the saving-investment approach.
The saving-investment approach can be derived directly from the national income equilibrium
condition based on AD-AS approach. We know that, at equilibrium, AD = AS, i.e., where

C+1=C+5S
Since C is common to both the sides of this equation, it gets cancelled out. Then, the equilibrium
condition can be written as:
1=S (6.25)
Investment (/) is assumed to remain constant at I. But saving is the function of income, i.e.,
S = f(Y). So we need to derive the saving function. We know that
S=Y-C (6.26)
and C=a+bY.
By substituting a + bY for C in Eq. (6.26), we get
S=Y-(a+ b))
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or S=Y-a-bY
S=-a+Y-bY
S=-a+(1-bY
Given the saving function, the equilibrium condition by saving-investment approach can be
written as:
I =-a+(-0bY
In our example, I =100 and, given the values of a and b in Eq. (6.21), saving function can

be written as § = —100 + (1 — 0.75)Y. By substituting these values in Eq. (6.25), we get the
equilibrium level of Y as:

200 = 100 + (1 - 0.75)Y
300 = (1 - 0.75)Y
300
1-0.75

and Y = = 1200

Note that the saving-investment approach determines the same equilibrium level of the national
income (1200) as determined by the aggregate demand and aggregate supply approach. The deter-
mination of national income equilibrium through saving-investment approach is presented graphically
in Fig. 6.7.
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Fig. 6.7 Income Determination: Saving and Investment Approach

As Fig. 6.7 shows, investment (I) is given at 200 and is shown by a horizontal straight line.
Saving function S = — 100 + (1 — b)Y is shown as a rising function of income. It can be seen in

Fig. 6.7 that I and S schedules intersect at point E determining the equilibrium level of income at
1200, where S = I = Rs 200.

6.3 THE CHANGE IN AGGREGATE DEMAND AND
THE MULTIPLIER

6.3.1 Change in Aggregate Demand: An Overview

In the preceding sections, we have explained the Keynesian theory of income and output determi-
nation in a simple two-sector model. It may be inferred from the income determination analysis that
a change in aggregate spending will shift the equilibrium from one point to another and a shift in
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the equilibrium will reflect change in the level of national income. An increase in aggregate spending
makes the aggregate demand schedule shift upward. As a result, the equilibrium point would shift
upward along the AS schedule causing an increase in the national income. Likewise, a fall in the
aggregate spending causes a fall in the national income. This relationship between the aggregate
spending and the national income is simple and straightforward. However, our analysis so far tells
us only the direction of change in the national income resulting from the change in the aggregate
demand. It does not quantify the relationship between the two variables, i.e., it does not tell us the
magnitude of change in the national income due to a given change in the aggregate spending.

The two specific questions that need to be answered are: (i) Is there any specific relationship
between the change in aggregate demand and the change in the national income? and (ii) If yes,
then what determines this relationship and the magnitude of change in the national income? The
answer to these questions is provided by the theory of multiplier. The theory of multiplier occupies
a very important place in the analysis of national income behaviour in response to the changes in
its determinants. It is also an important tool to analyse the effects of changes in the monetary and
budgetary policies of the government.

Before we begin our discussion on the multiplier theory, let us note that a shift in the aggregate
demand in a modern economy may be caused by the change in business investment, government
spending, taxes, export and import. Accordingly, we have investment multiplier, government expen-
diture multiplier, tax multiplier, balanced budget multiplier, fiscal multiplier, export multiplier and
import multiplier. In this section, we are concerned with change in aggregate demand due to change
in business investment and investment multiplier. Other kinds of multipliers will be discussed in the
following chapters.

6.3.2 Change in Investment and Multiplier

In our two-sector model, a change in aggregate demand may be caused by a change in consumption
expenditure, or a change in business investment, or a change in both. Consumption expenditure is
however a more stable function of income. Therefore, consumption spending changes only with
change in income. But when an economy is in equilibrium, income level is fixed and, therefore,
consumption level is also fixed.

As regards business investment, it is determined exogenously by such factors as expansion in
business prospects, innovation and invention of new products, opening up of new markets, fall in
the interest rate, etc. We will therefore assume a change in the aggregate demand function due to
a change in business investment. Besides, a change in investment may be in the form of either a
decrease or an increase in the investment. However, for our purpose here, we assume an increase
in investment and an upward shift in the investment schedule causing an upward shift in the
aggregate demand function.

Figure 6.8 illustrates an upward shift in the investment schedule from 7 to I + Al causing an
upward shift in the aggregate demand function from C + [ to C + I + Al The increase in
investment may be the result of an autonomous investment. In Fig. 6.8, point E, marks the
equilibrium of the national income prior to the increase in investment.

When investment increases from [ to I + Al as shown by upward shift in the /-schedule, it
causes an upward shift in the aggregate demand schedule from C + I to C + [ + Al. Due to upward
shift in the aggregate demand schedule, the equilibrium point shifts from point E; to E, and, as a
result, national income increases from OY; to OY,.
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It is important to note here that the increase in national income implies that point E; represented
a less than full employment situation. It is only under this condition that equilibrium point E; can
shift to point E,.

The increase in the national income (AY) can be obtained as:

This increase in income (AY) is the result of Al. It can be seen in Fig. 6.8 that AY > Al This

point can be proved as follows. Note that AY = E; M and since points E, and E, are both on the
45° line, E; M = E, M. That is, AY = E, M. Note also that A/ = E, K and that E, M > JK. It proves
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Fig. 6.8 Increase in Investment Demand and National Income Determination

that AY > Al It means that when A[ takes place, the resulting AY is some multiple of Al. The
multiple (m) can be obtained as:
AY

= — 6.27

A 6.27)

In Eq. (6.27), ‘m’ is the investment multiplier. Since AY > Al, multiplier (m) is greater than 1.

It implies that when investment increases in an economy, national income increases by more than
the increase in investment. How greater is AY than Al depends on the MPC.

How Multiplier Process Works Suppose an economy is in equilibrium and autonomous
business investment increases by Rs 100 million. As a result, an additional income of Rs 100 million
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has been generated in the form of wages, interest and profits. This makes the first round of income
generation by the additional investment. Those who receive the additional income spend a part of
it on consumer goods and services depending on their MPC. Assuming their MPC to be 0.8, they
would spend Rs 100 million X 0.8 = Rs 80 million on consumer goods and services. This expen-
diture generates income worth Rs 80 million in the second round for those who supply goods and
services. Those who earn Rs 80 million spend Rs 80 x 0.8 = Rs 64 million on consumption. This
results in an additional income Rs 64 million to the society in the third round. Note that additional
income generated in each successive round goes on decreasing. This process of income generation
continues round after round until additional income generated tends to zero. At the end of this
process, total additional income equals Rs 500 million. The process of income generation by an
additional investment of Rs 100 million is shown in Table 6.1.

Table 6.1 Working of Multiplier Process

Rs in million

Rounds of income Consumer Income generation
generation spending

First round - 100.00
Second round 80.00 NN — 80.00

Third round 64.00 64.00
Fourth round 51.20 / 51.20

Fifth round 40.96 40.96

Last round } 0.00
Total income 500.00

6.4 A SIMPLE MODEL OF INVESTMENT MULTIPLIER

The investment multiplier model presented below answers the questions: Is there a definite relation-
ship between AY and AI? If yes, what determines this relationship? The model given below provides
an algebraic method of working out the investment multiplier.

Let us recall that the equilibrium level of income is given by
Y=C+1 (6.28)

Now, let investment increase by Al. When Al takes place it results in AY and AY induces AC.
Thus, the post-Al equilibrium level of income can be expressed as follows.

Y+ AY=C + AC + I + Al (6.29)
Subtracting Eq. (6.28) from Eq. (6.29), we get
AY = AC + Al (6.30)
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Given the consumption function as C = a + bY,
C + AC = a + bY + bAY.

Therefore, AC = bAY (6.31)
By substituting Eq. (6.31) for AC in Eq. (6.30) we get
AY = bAY + Al (6.32)
AY (1 - b) = Al
1
AY = b Al
AY 1
E = m =m (6.33)

Thus, the term ﬁ gives the value of the investment multiplier (m).

Recall that, in Eq. (6.33), b = MPC and 1 — MPC = MPS. Therefore, multiplier (m) can also
be expressed as:

AY 1 1 1
"EAI T 1=b T 1-MPC T MPS (6.34)

The last term in Eq. (6.34) indicates that m = reciprocal of MPS.

6.4.1 An Alternative Method of Working Out the Multiplier

The multiplier can be alternatively worked out by using the expanded form of the aggregate demand
equations at the points of national income equilibria before and after A/ takes place. As shown in
Fig. 6.8, pre-Al national income equilibrium takes place at point E,, where

Yi=C+1
Since C = a + bY,, the pre-Al equilibrium level of income (Y;) may be rewritten as:
Yi=a+ DY +1 (6.35)
1
= m (a+1)
Similarly, at post-Al equilibrium point E, in Fig. 6.8,
Y,=C+ 1+ Al (6.36)

a+ bY, + 1 +Al

1
m(d+I+AI)

By subtracting Eq. (6.35) from Eq. (6.36), we get

1 1
AY—m(a+I+AI)—m(a+I)

AY = —— Al (6.37)



The McGraw-Hill companies :

Keynesian Theory of Income Determination: A Simple Economy Model 109

Equation (6.37) yields the relationship between AY and Al, that is, AY equals 1/(1- b) times Al
Therefore, 1/ (1- b) is the investment multiplier (). Thus,

1

Investment multiplier (m) = 5

(6.38)

A Numerical Example of the Multiplier Model The multiplier model presented above
may be illustrated with a numerical example. Let us recall our two-sector model of income deter-
mination (see Eq. 6.21). In the model,

C =100 + 0.75Y (6.39)
and I =200
Given this model, the pre-Al equilibrium level of income (Y;) may be expressed as:
Yi=C+1
= 100 + 0.75 Y, + 200 (6.40)
= g5 (100 + 200)
= L (300
0.25

Now let us suppose that exogenous investment increases by 100. Thus, the total investment may
be expressed as:

I + Al =200 + 100

The post-Al equilibrium level of income can now be expressed as:

Y, =100 + 0.75 Y, + 200 + 100 (6.41)
1
1
= 9355 (400)
By subtracting Eq. (6.40) from Eq. (6.41), we get
AY = Y, - Y,
= L 00) - -1 (300)
© 025 025
1
=05 (100) = 400
Since AY =400 and Al = 100,
_AY 400
m=AL T g0 T

It may now be concluded that if MPC = (.75, the investment multiplier (m) equals 4. It implies
that if m = 4, then any additional investment will generate an additional income equal to four times
of Al all other things remaining the same.
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What Determines the Value of Multiplier? The numerical value of the multiplier is deter-
mined by numerical value of MPC. This is evident from the multiplier formula given in Eq. (6.34),
reproduced below.
_ 1
~ 1-MPC

It is obvious from this formula that the numerical value of the multiplier is determined by the
value of MPC, all other things being given. This relationship is illustrated in the following table.

m

MPC m =1/ -MPC) Multiplier (m)
0.00 m =1/(1-0.00) 1.00
0.10 m =1/ (1 -0.10) 1.11

0.50 m =1/(1-0.50) 2.00
0.75 m =1/(1-0.75) 4.00
0.80 m =1/(1-0.80) 5.00
0.90 m =1/(1-0.90) 10.00
1.00 m =1/(1-1.00) oo

6.5 STATIC AND DYNAMIC MULTIPLIER

Depending on the purpose of analysis, sometimes a distinction is made between the static multiplier
and the dynamic multiplier. The static multiplier is also called ‘comparative static multiplier,’
‘simultaneous multiplier,” ‘logical multiplier,” ‘timeless multiplier,” ‘lagless multiplier’ and ‘instant
multiplier’.

The concept of static multiplier implies that change in investment causes change in income
instantaneously. It means that there is no time lag between the change in investment and the change
in income. It implies that the moment a rupee is spent on investment projects, society’s income
increases by a multiple of Re 1. The concept of multiplier explained in the preceding section is that
of static multiplier. Let us explain the concept of the dynamic multiplier also known as ‘period’” and
‘sequence’ multiplier.

The concept of dynamic multiplier recognises the fact that the overall change in income as a
result of the change in investment is not instantaneous. There is a gradual process by which income
changes as a result of change in investment or other determinants of income. The process of
change in income involves a time lag. The multiplier process works through the process of income
generation and consumption expenditure. The dynamic multiplier takes into account the dynamic
process of the change in income and the change in consumption at different stages due to change
in investment. The dynamic multiplier is essentially a stage-by-stage computation of the change in
income resulting from the change in investment till the full effect of the multiplier is realized.

The process of dynamic multiplier is described below. Suppose MPC = 0.80 and autonomous
investment increases by Rs 100 (i.e., Al = 100), all other things remaining the same. When an
autonomous investment expenditure of Rs 100 is made on the purchase of capital equipment and
labour, the income of the equipment and labour sellers increases by Rs 100, in the first instance.
Let us call it AY,. Those who receive this income, spend Rs 80 (= 100 x 0.80). As a result, income
of those who supply consumer goods increases by Rs 80. Let it be called AY,. They spend a part
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of it—Rs 80 x 0.80 = Rs 64. This creates AY;. This process continues until additional income and
expenditure are reduced to zero. The whole process of the computation of the total increase in
income (AY) as a result of Al = Rs 100 can be summarised as follows.
AY =AY, + AY, + AY; + . . . + AY, |
In numerical terms,

AY = 100 + 100 (0.8) + 100 (0.8)> + 100 (0.8) + . . . + 100 (0.8)" !
100+ 80 +64 +5120+...+—>0

= 499.999 = 500
After having calculated the total income effect (AY), the multiplier can be calculated as:
ar 500 _
Al 100
Recall that AY, = AL So the process of dynamic multiplier can be generalised as follows.
AY = AT + AI(b) + AI(b)* + AI(DY + . . . + AI(D)"! (6.42)
=A(1+b+bP+b +...+b"
1
= Al -3

Eq. (6.42) gives the working of the dynamic multiplier.®

8 The proof of dynamic multiplier is given below. As Eq. (6.42) shows, the series of income generated by AT is

given as:
AY =AI(1+b+ b +b°+ ... +b"") 0)
Now let the terms in the parentheses of Eq. (i) be summed up as:
S=1+b+b+b+...+b"" (i)
Going by the rule of adding geometric progression, when we multiplying both sides of Eq. (ii), by a factor ‘b’
we get
bS =b + B+ b3+ b* .+ b (iii)
By subtraction Eq. (iii) from Eq. (ii), we get
S-bS=1->b"
S(1-b)=1-0"
n

Since " — 0 when n — oo, the term 5" in Eq. (iv) can be omitted. Then, Eq. (iv) can be written as:
L
1-b
By substituting Eq. (v) into Eq, (i), for the terms in the parentheses, we get
1

S = )

AY = Al —

1-b
The multiplier (m) can then be written as:
AY 1

MEAT T 1-p

Note that, in the ultimate analysis, both static and dynamic multipliers turn out to be the same.
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6.6 THE USES AND LIMITATIONS OF MULTIPLIER
6.6.1 The Uses of Multiplier

The concept of multiplier occupies an important place in macroeconomic planning and projections
and in the assessment of possible effects of the changes made in the fiscal policy of the government
and also of its foreign trade policy. These uses will be discussed in the subsequent chapters. In
the two-sector model, its role is limited to:

(a) the assessment of the overall possible increase in the national income due to ‘one-shot’
increase in investment or due to a ‘single injection’ of investment, and
(b) to plan economic growth of the country.

The use of the multiplier concept in determining the investment requirement for a certain planned
growth in the national income over time can be illustrated with an example. Suppose a country has
an income of Rs 100 billion and its MPC is 0.8 (or 80%). The value of multiplier for the country
will be 5. Suppose also that the country plans to double its national income over a period of time
through a ‘one-shot’ investment. That is, it wants to increase its national income by AY = Rs 100
million. The investment requirement of the two-sector country can be easily worked out as follows.

Planned growth (AY) = Rs 100 billion
Multiplier (m) = 5
Investment Requirement (Al) = AY/m
= 100/5
= Rs 20 billion

In means that increasing national income by Rs 100 million requires an additional investment of
Rs 20 million, all other things given.

6.6.2 Limitations of the Multiplier

The foregoing illustration of the usefulness of the multiplier in investment planning gives an impres-
sion that an exact assessment of investment requirement for a targeted growth of a country can
be made if its MPC is known. However, the theory of multiplier does not work in practice as it
does in theory. The reasons are given below.

(A) Leakages from the Income Stream

The multiplier theory assumes that those who earn income as a result of certain autonomous
investment would continue to spend a certain (constant) proportion of additional income, depending
on the aggregate MPC. In practice, however, this assumption does not hold in reality because people
tend to spend their additional income on many other non-consumption and non-investment items.
Such expenses are known as leakages from the income stream in the working process of the
multiplier. The leakages reduce the value of multiplier. Some important kinds of leakages and their
effect on the multiplier are given below.

(i) Payment of the past debts When income earners use a part of their additional income to repay
their past debts, and those who recover their loans, use it to repay their own debts instead of
consuming it. When this process continues, the marginal propensity to consume decreases. This
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reduces the generation of additional income over the working process of the multiplier. As a result,
the value of multiplier is reduced depending on the leakage from AY on this account.

(ii) Purchase of existing wealth Another kind of leakage in the multiplier process arises when
people spend the whole or a part of their newly-earned income on purchasing existing wealth and
property, for instance, land, building, second-hand consumer durables, and purchase of shares and
bonds from the share and bond holders, and so on. If money spent on such items keeps circulating
on sale and purchase of old assets and never returns to the consumption stream, then the value of
multiplier is reduced.

(iii) Import of goods and services’ The part of newly earned income spent on imported goods and

services, is one of the most important leakages from the income stream created by the additional
investment. It is quite likely that income used to repay old debts and money spent on purchase of
old assets and consumer durables returns to the consumption stream sooner or later, but the income
spent on imported goods and services flows out of the country and has little chance to return to
the income stream of the country. The imports which make incomes flow out of the country reduce
the value of multiplier.

(B) Non-availability of Consumer Goods and Services

Another limitation of multiplier arises due the lack of adequate and instant supply of consumer
goods and services. The multiplier theory assumes an instant and matching supply of consumer
goods and services. But, in general, the supply of goods does not follow instantly the rise in
demand. There is always a time lag. During the lag period, newly earned income creates additional
demand for goods and services which builds, in turn, demand pressure. As a result, prices of
consumer goods go up, leading to inflation. Inflation eats away a part of consumption expenditure.
This reduces the real consumer expenditure which constrains the multiplier effect.

(C) Full Employment Situation

The multiplier principle does not work in case of full employment. When resources of the country
(capital and labour) are fully or near-fully employed, further production will not be possible.
Therefore, additional investment will only lead to inflation, not to the generation of additional real
income.

6.7 APPLICABILITY OF MULTIPLIER THEORY TO LDCs

According to the multiplier theory, the higher the MPC, the higher the rate of multiplier. It is equally
true that the lower the income, the higher the MPC. The World Bank’s Development Reports show
that the less developed countries (LDCs) have a lower per capita income and lower rates of saving
and investment compared to the developed countries (DCs). The lower rate of saving indicate that
LDCs have a relatively higher MPC. This implies that multiplier must be higher in LDCs than in
developed countries (DCs). And, therefore, a given amount of autonomous investment should result
in a much higher employment and output in LDCs than in DCs. It follows that the rate of economic
growth resulting from additional investment must be much higher in the LDCs than in DCs. In
reality, however, this is not true: the multiplier and the rate of growth are both lower in LDCs

7 This aspect is not relevant in two-sector model. However, for the sake of completeness of the limitations of the
multiplier theory we take note of this aspect also.
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compared to those in DCs. This creates a paradoxical situation which is called ‘Keynes’s MPC and
the multiplier paradox.’ It is, therefore, generally agreed that the logic of Keynesian multiplier does
not apply to the LDCs.

The reason for non-applicability of the multiplier theory to the LDCs is that the assumptions and
conditions under which Keynes had formulated his theories do not apply for the LDCs. Keynes had
developed his theories in the background of the Great Depression during the early 1930s. The Great
Depression had affected mostly the developed countries, that is, the countries which had grown
beyond the stage of, what Rostow called, ‘take-off.” Besides, Keynesian theory of multiplier as-
sumes: (i) a high level of industrial development, (ii) involuntary unemployment, (iii) existence of
excess capacity, and (iv) elastic supply curves. It is a widely known fact that most of these
assumptions do not hold in the LDCs.

V.K.R.V. Rao® had examined the issue of applicability of the Keynesian multiplier in the case of
India, then a typical LDC, in the early 1950s. He found that the assumptions under which multiplier
theory was developed do not hold for the underdeveloped countries. Instead, as he pointed out, an
underdeveloped country is characterised by:

(i) a predominant agricultural sector,

(ii) a vast disguised unemployment,

(iii)) low level of capital equipment,

(iv) low level of technology and technical know how,
(v) a small proportion of wage employment to the total,
(vi) a vast non-monetised sector, and
(vii) a vast sector producing for self-consumption.

“Under these circumstances, the multiplier principle does not work in the simple fashion visualised
by Keynes primarily for the industrialised economies.”’

Besides, he adds that the very nature of the agricultural economy makes agricultural supply
relatively inelastic. Even in the industrial sector, supply of good and services is constrained by
limited production capacity, limited supply of inputs and long gestation lag of new production plans.
There is therefore a considerable time leg between the increasing demand and forth coming supply.
“This tends to widen the difference between the multiplier linking up increments of money invest-
ment with increments of money income and that linking up increments of investment with incre-
ments of total output with the result that money incomes and prices rise much faster than real
income and output”. For this reason too the multipier theory does not apply to LDCs in real terms
though it does work in monetary terms.

This however should not mean that the multiplier theory applies to the developed countries
exactly as construed in theory. The application of the multiplier theory has its limitations for
developed countries also, as pointed out above. For instance, given the saving rate of about 20
percent in the US during the 1990s, the value of multiplier should theoretically be 5. But, in reality
it has been found to be 1.4'°. Furthermore, the multiplier theory has been found to work in

8- Rao, VK.R.V., “Investment, Income and Multiplier in an Underdeveloped Economy”, Indian Economic Review,

Vol. 1, No.1, 1952.
% Rao, V.K.R.V., ibid.
10 Karl E. Case and Ray C. Fair, Principles of Economics, (Pearson Education Asia, 6th Edn. 2002), p.450.
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developed countries more vigorously in the early stages of recovery from depression because of
excess capacity than during the period of boom.

6.8 THE PARADOX OF THRIFT AND THE MULTIPLIER

Before we close our discussion on the theory of multiplier, let us look at the “paradox of thrift”
pointed by Keynes (The General Theory, p. 358). It is widely believed that “saving is a virtue” and
“a penny saved is a penny earned”. In simple words, those who save and invest become prosper-
ous. This rule may be taken to be applicable for the country as a whole. However, Keynes
contradicted this widely held belief. In his opinion, these beliefs may be true in case of individual
households, but not for the society as a whole. Keynes argued that when all or most households
become thrifty, i.e., they decide to consume less and save more, the level of income and savings
of the nation tends to decline. This is what he calls the ‘paradox of thrift’. The paradox of
thrift is illustrated in Fig. 6.9 using the saving-investment approach to income determination.
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Fig. 6.9 The Paradox of Thrift

In Fig. 6.9, the schedule marked CI shows the constant investment (in line with our earlier
assumption) and the schedule marked PS shows the normal planned saving schedule. The invest-
ment and saving schedules intersect at point E, determining the equilibrium level of income at OY.
At this equilibrium level of income, S = I = EY,. Now let the society decide to become thrifty, i.e.,
to cut down consumption and increase savings, say, by AE. As a result, saving schedule shifts
upward to P’S’” intersecting investment schedule at point E’. Consequently, the point of equilibrium
shifts from point E to E” and the equilibrium level of income fall from OY; to OY,. As the figure
shows, the planned savings too falls from AY; to E’Y,. Note that E'Y,, < AY,. The decline in the
equilibrium level of saving shows the paradox of thrift under the assumed conditions. What is worse
is that the people get poorer.

The process through which paradox of thrift works to reduce savings is the process of reverse
multiplier because increased saving is virtually a withdrawal from the circular flow of income. This
implies that savings are not invested either because there is full employment or people do not want
to invest due to high rate of risk. This leads to inverse multiplier. If people decide to increase their
savings by cutting down their consumption expenditure, demand for consumer goods and services
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will fall. The fall in demand results in build up of inventories (unsold stock of goods and services)
of the business firm. Therefore, they cut down their production. This leads to decline in incomes.
Since saving is the function of income, fall in income causes decline in savings. This process works
until the economy reaches a new equilibrium point where saving equals investment.

It must however be borne in mind that if autonomous investment increases with the autonomous
increase in planned savings, the paradox of thrift will not work. The reason is that additional savings
will find way to the circular flow of income and investment. This will generate income depending
on the multiplier. Increase in income will generate more savings and investment.
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QUESTIONS FOR REVIEW

1. Do you agree with the statement that Keynes 4. Which of the following statements is correct?
derived his aggregate supply function by (a)
using classical production function. If yes,
explain the derivation of the Keynesian ag-
gregate supply function using appropriate
diagrams.

Keynes assumed a constant MPC,

(b) AC/AY varies with increase in income in
Keynes’s original consumption function,

(c) The condition that 0 < MPC < 1 holds

1 .
2. Explain the concept of aggregate demand. aways

How is the Keynesian aggregate demand
function different from the classical demand

function based on the Say’s law?

3. (a) What is the meaning of the consump- 6 ﬁ:ﬁg&ﬁ: @ consumption function, prove the

tion function? Assume a hypothetical
consumption function with MPC = 0.75 @ S=(1-0b)Y-a and

5. Suppose a consumption function is given as
C = a + bY. Derive a saving function from this
consumption function.

and present is graphically.

(b) What is the difference between
Keynes” own consumption function
and one derived by the Keynesians?

(b) AC/AY + AS/AY =1

. Suppose a consumption function is given as

C =100 + 0.8Y and stock of capital is fixed at
Rs 200. Based on this information, draw an
aggregate demand function.
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8.*

9.%

10.

11.

12.

13.

Suppose consumption function and invest-
ment in a two-sector economy are given as:
C =50+ 0.8Y, and
I =50.
Find the equilibrium level of income, con-
sumption and savings.
Suppose structural equations of an economy
are given as follows.

Y=C+1
C =100 + 0.75Y, and
I =100

Find the equilibrium values for Y and C.
What is meant by the equilibrium level of
national income? Why is the equilibrium level
of income and output supposed to be stable
where AD = AS?
What is a multiplier? Explain how an addi-
tional investment multiplies itself to contrib-
ute to the national income. Draw a diagram to
show that AY > Al when MPC > 0.

Suppose in a two-sector economy

(a) C=a+bY;

(b) AC = bAY, and

(c) investment is given at I

Produce the basic model of the multiplier as-
suming a AL

Suppose

(a) C=100+ 0.75Y,

(b) I =100, and

(¢c) AI=50.

Work out (a) the saving function, (b) the
multiplier, and (c) AY through the dynamic
multiplier.

14.

15.

16.

18.

19.

(Note:

*The multiplier for a two-sector economy is
computed to be 4. Derive the following.

(a) the saving function, and
(b) the consumption function.

*A two-sector economy has a total income
of Rs 150 billion and its overall MPC is
worked out to be 66.67%. How much does
this country need to invest once for all to
increase its total income by 100%?
Distinguish between the static multiplier and
the dynamic multiplier. Suppose C = a + bY
and investment (/) is given. Assuming MPC
= 0.8 and AI = 50, work out the multiplier by
the static and the dynamic methods.

. The less developed countries have in gen-

eral a high marginal propensity to consume
than the developed countries. This implies
that a given investment will add more income
to the total in the less developed countries
than in the developed countries. But this is
generally not the case. Why?

What are the conditions that prevent the
application of the multiplier theory to the
less developed countries?. Give your answer
in the light of the conditions prevailing in the
Indian economy.

What is meant by ‘paradox of thrift’? Explain
and illustrate that if all the households be-
come thrifty, i.e., they reduce consumption
and increase saving, then the level of na-
tional income decreases.

For solution of the asterisked questions see

Appendix).
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Chapter 7

|
Income Determination in a

Closed Economy
Model: A Model
with Government
Sector

INTRODUCTION

In Chapter 6, we have explained income and output determi-
nation in a simple economy model. In this chapter, we explain
income and output determination in a closed economy model—
a more realistic model. The closed economy model includes
three sectors, viz., household, business and the government
sectors. The closed economy model is also known as the
three-sector model. The income and output determination in a four-sector model, i.e., the model
with foreign sector will be explained in the next chapter.

7.1 INCOME DETERMINATION WITH
THE GOVERNMENT SECTOR

A three-sector or a closed economy model is constructed by adding government sector to the two-
sector or simple economy model. The government influences the level of economic activities in a
variety of ways through its economic activities, fiscal policy (government expenditure and taxation
policies), monetary and credit policy, growth policy, industrial policy, labour policy, price policy,
wage policy, employment policy, control and regulation of monopolies, export and import policies,
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environment policy, etc. However, the closed economy model of the Keynesian income determina-
tion theory confines to the effects government expenditure (including transfer payments) and
taxation. Thus, inclusion of the government sector into the simple economy model introduces three
new variables to the model, viz., taxes (T), government expenditure (G), and transfer payments
(Gp). The inclusion of the government complicates the analysis by bringing in the complex system
of taxation, expenditure and transfer payments. However, we assume a simple system of govern-
ment taxation, expenditure and transfer payments. In our simplified system, the government makes
only the following fiscal operations.

(1) It imposes only direct taxes on the households;

(ii) It spends money on buying factor services from the household sector and goods and
services from the private business sector; and

(iii) It makes transfer payments in the form of pensions and subsidies.

Capturing the effects of all the three variable—taxes, expenditure and transfer payments—on the
equilibrium of the national income in a simple model is a difficult proposition at this stage of our
analysis. Therefore, for convenience sake, the effects of these variables on the equilibrium level of
income will be discussed in a sequence of four models— Model I, Model II, Model III and Model
IV—each being the extension of the previous model. While Model I analyses the effect of lump-
sum tax and government expenditure on the equilibrium level of income, Model II analyses the effect
of transfer payments. Model III extends the analysis to the effect of proportional tax system. Model
IV combines the three models and presents a comprehensive analysis.

7.1.1 Income Determination with Government Spending and
Tax: Model |

Model I is an extension of the two-sector model presented in Chapter 6. It includes two additional
variables—the government spending on purchases (G), and income tax (7). Model I is based on
the following assumptions.

(i) There is no transfer payment;

(ii) There is only one form of tax, i.e., a lump sum income tax, determined exogenously; and
(i) The government spending is too exogenously determined.
Let us also assume, for the sake of simplicity, that the government follows a balanced budget

policy, i.e., the government keeps its expenditure (G) equal to its tax revenue (7). Given these
conditions, Model I has been elaborated under (i) AD-AS approach, and S-I approach.

(i) AD-AS Approach
Under AD-AS approach, the variables of the aggregate demand (AD) and aggregate supply (AS) of
the three-sector model can be specified as
AD=C+ 1+ G (7.1)
and AS=C+ S+ T (7.2)
The Keynesian condition for the equilibrium of the national income may now be written as
C+I1+G=Y=C+S8S+T (7.3)
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Thus, at equilibrium,
Y=C+1+G (7.4)

In three-sector model, variable C in Eq. (7.4) needs to be redefined. With tax imposition,
consumption function (C) is redefined as

where Y, =Y - T, (disposable income)
where T = Tax (lump sum)

By substituting ¥ — T for Y, consumption function in a three-sector model can be written as

C=a+bY-1 (7.5)
By substituting Eq. (7.5) for C in Eq. (7.4), the equilibrium level of national income can be

written as

Y=a+bY-T)+1+G (7.6)
By rearranging the variables in Eq. (7.6), we get the equilibrium level of income (Y) as

Y=a+bY-bT+1+ G

YA -b)=a-bT+1+ G
Y:ﬁ(a—bT+I+G) 1.7)

Equation (7.7) gives a formal model for the equilibrium level of national income. If consumption
function and the values of constants (/, G and T) are known, the equilibrium level of the national
income can be easily worked out. A numerical example is given below.

Numerical Example For a numerical example, let us recall our earlier consumption function
and constant investment given as

(a) C =100 + 0.75Y, (7.8)

and (b) I =200 (7.9)
Let us also assume that the government has a balanced budget with

G=T=100 (7.10)

By substituting the values in Eq. (7.7), we get the equilibrium level of the national income (Y')
as follows.

1
= 12075 [100 — (0.75 x 100) + 200 + 100] (7.11)
1
=035 (100 = 75 + 200 + 100)

= 4(325)
Y = 1300
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Graphical Analysis The determination of equilibrium level of the national income in a three-
sector model is presented graphically in Fig. 7.1. The aggregate demand without the government
sector, is designated as C; + I. As Fig. 7.1 shows, the aggregate demand schedule (C, + 1)
intersects the aggregate supply schedule (AS) at point E; where national income is in equilibrium
at Rs 1200. This part of analysis is the same as given in the two-sector model.

AS
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E L
1600 ¥ C4

§7 S 02
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Fig. 7.1 Income Determination in Three-Sector Model

Let us now introduce the government sector to the model. For graphical presentation of the
model, let us begin with a simple case. Let us assume that the government makes an expenditure
of Rs 100, that is, G = 100, which it finances through currency creation, not by taxation, i.e., T
= 0. With the addition of G under this condition, the aggregate demand function changes from C,
+1=AD;to C; + [ + G = AD, and the AD schedule shifts upward as shown in Fig. 7.1. As
a result, the equilibrium point shifts from point E; to E; which determines the national income
equilibrium at Rs. 1600.

The equilibrium level of the national income with the effects of government expenditure can also
be worked out mathematically. Given the assumptions (7.8) through (7.10), the equilibrium level of
the national income in three-sector model is given as:

Y =100 + 0.75Y + 200 + 100 (= G) (7.12)
Y - 0.75Y = 100 + 200 + 100
Y(1 - 0.75) = 400
Y = 1600
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Equation (7.12) shows the effect of the government spending (G) on the level of the national
income when there is no tax.

Let us now introduce a lump sum tax and see its effect on the national income. Suppose total
lump sum tax (7) equals Rs 100, i.e.,

T =100 (7.13)
After the introduction of tax, the consumption function (7.8) takes the following form.
C =100 + 0.75Y, (7.14)
where, Y,=Y-T

By substituting ¥ — T for Y, the consumption function can be rewritten as:
C=100 + 0.75(Y - T
Since T = 100, the final form of consumption function is given as
C =100 + 0.75(Y — 100) (7.15)

Recall that a tax is a withdrawal from the income stream. The tax has therefore an adverse effect
on the consumption function as it reduces disposal income (Y,). The adverse effect of tax on
consumer demand is shown by a downward shift of the pre-tax demand schedule, C;, to the
position of C, shown by a dotted line in Fig. 7.1. This causes a downward shift in the pre-tax
aggregate demand schedule, AD,, to the position of AD; as shown by the dotted line. The down-
ward shift in the aggregate demand schedule shifts the equilibrium point from E; to E, where the
equilibrium level of the national income is determined at Rs 1300. Thus, a tax causes a fall in the
national income.

The post-tax equilibrium level of national income can also be worked out numerically as shown
below.

Recall the post-tax consumption function given in Eq. (7.15) as
C =100 + 0.75(Y — 100)

By substituting this consumption function into the equilibrium Eq. (7.12), the equilibrium level
of national income can be obtained as follows.

Y = 100 + 0.75(Y — 100) + 200 + 100 (7.16)
Y =100 + 0.75Y — 0.75 x 100 + 200 + 100
1
Y'=1"075 %
Y = 1300

Note that this equilibrium level of the national income (with G = T) is the same as given in
Eq. (7.11). Using Eq. (7.16), one can analyse the effect of a tax cut on the equilibrium level of
the national income.

(ii) Saving-Investment Approach with G with T

The same result can be arrived at by using the saving-investment approach income determination
with government expenditure (G) and tax (7). By saving-investment approach, the national income
equilibrium in a three-sector model can be specified as

S+T=1+G (7.17)
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By substituting values for I, G and T from Eqgs. (7.9) and (7.10), equilibrium condition given in
Eq. (7.17) can be written as
S + 100 = 200 + 100 (7.18)
What we need now is to derive the saving schedule (S) based on Eq. (7.18). The saving schedule
for three-sector model can be derived as follows. In a three-sector model,

S=xY-7-C
By substituting consumption function for C in this equation, we get
S=X-T) -la+b (Y -T)] (7.19)

By substituting, numerical values for constants a, b and 7, saving function can be written as
S=Y-100 - [100 + 0.75 (Y — 100)]

Y -100 - 100 - 0.75 Y + 75

0.25Y - 125 (7.20)

By substituting saving function given in Eq. (7.20) for S in Eq. (7.18), we get national equilib-
rium equation as

0.25Y — 125 + 100 = 200 + 100 (7.21)
0.25Y = 325
Y = 1300

Alternatively, following the procedure given in Chapter 6 saving function can be written as
follows.

S =-100 + (1-0.75)(Y-100)
= 0.25Y - 125 (7.22)

By substituting Eq. (7.22) for S in Eq. (7.17), the equilibrium condition can be rewritten as
follows.

0.25Y — 125 + 100 = 200 + 100 (7.23)
025 Y =325
Y = 1300

Note that saving-investment approach also yields the same equilibrium level of income. Income
determination in three-sector model by saving-investment approach is illustrated in Fig. 7.2. As the
figure shows, in the simple economy case, S and / schedules intersect at point E; determining the
equilibrium level of income at Rs 1200. With inclusion of tax (7), saving schedule shifts to S + 7.
And, with addition of G, investment schedule (/) shifts upward to I + G. Schedules / + G and S
+ T intersect at point E, determining the equilibrium level of income at Rs 1300. Note that with
inclusion of 7= G = 100, national income increases exactly by the amount of G, i.e., by the amount
of injection. Why? This question will be answered later in this Chapter.

7.1.2 Income Determination with Transfer Payments: Model Il

Model 11 is an extension of Model 1 with addition of transfer payments to the Model. A transfer
payment is a non quid pro quo payment made by the government to different sections of the society
for social welfare purposes, for example, old-age pensions, retirement benefits, unemployment
compensations, social security payments, poverty relief grants, social welfare payments, and so on.
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Fig. 7.2 Income Determination by Saving-Investment Approach

A transfer payment is opposite of tax and it can be treated as negative tax. Transfer payments
enhance spending capacity of the households and hence have a positive effect on the equilibrium
level of the national income.

Transfer payments may be autonomous or may be financed through a lump sum tax. The two
different ways of financing transfer payments affect national income equilibrium in two different
ways. The analysis of the transfer payments financed through additional lump sum tax is similar
to that of government spending and taxation. It is so because transfer payments become a part of
the government expenditure and additional tax becomes a part of the total lump sum tax. We will
analyse here only the effect of autonomous transfer payments on the national income.

The model for the analysis of the transfer payments remains essentially the same as one used
for analysing the effects of the government spending and lump sum tax with the same equilibrium
condition, that is, Y = C + I + G. However, the introduction of transfer payments in the model,
all other things remaining the same, alters the consumption function from

C=a+bY-T)
to one given below.
C=a+bY-T+ Gy (7.24)
(where Gy is autonomous transfer payment).

Recall now the equilibrium Eq. (7.7). It is reproduced here.

V=1l @-bT+1+G) (7.25)

By incorporating transfer payment (G;) in Eq. (7.25), the equilibrium equation involving transfer
payments can be expressed as

1

Y = [a-bT-Gp) +1+ G

b
—1_1b l[a - bT + bGy + 1 + G (7.26)
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In Eq. (7.26), the term bG; is the increase in consumption caused by G, When the value of
Gy is known, the equilibrium level of the national income can be known.

Numerical Example To illustrate the effect of transfer payments, let us assume that the
economy is in equilibrium at point E, in Fig. 7.1. The equilibrium level of income at point E, is
given by Eq. (7.16), reproduced below.
Y =100 + 0.75(Y — 100 ) + 200 + 100 (7.27)
= 1300
Let us assume that G, = 50 and that an increase in consumption caused by Gy equals 0.75 (50).
The effect of the transfer payment on the equilibrium level of the national income can be obtained
by inserting G; = 50 in Eq. (7.27) which can now be rewritten as
Y =100 + 0.75(Y — 100 + 50 ) + 200 + 100 (7.28)
Y(1- 0.75) = 100 — 75 + 37.50 + 200 + 100 = 362.50
Y = (1/0.25) (362.50)
= 1450
Thus, given the equilibrium at point E,, a transfer payment of Rs 50 adds an income of Rs 150
= 1450 — 1300 to the national income. Given the AY = 150, the multiplier of the transfer payments
(with tax) equals AY/G; = 150/50 = 3 and the government expenditure multiplier (without tax)
equals 4. Thus, the transfer payment multiplier is 1 less than the government expenditure multiplier.
The difference between the government expenditure multiplier (AY/AG) and transfer payment
multiplier (AY/AG;) can be shown as follows. Suppose AG = AG, and recall that

AY/AG = 1/(1 = b)

and
AY/AG; = bI(1 - b)
By subtracting, we get
AY/AG — AY/AGr= 1/(1 = b) = bl(1 —b) =1

The reason for this difference is the fact that any AG adds directly to the aggregate demand,
whereas only a part of increase in Gy, that is, AbG; , adds to the demand for consumption. The
reason is two-fold: (i) a transfer payment does not add to the aggregate demand till it is spent on
consumer goods, and (ii) only a part of G5, not the entire of it, is spent on consumption—a part
of it taxed: it is so because of definition of disposable income. On the contrary, the government
expenditure on purchase of goods and services directly adds to the aggregate demand. It is also
important to note that transfer payment multiplier is equal to the tax-cut multiplier.

7.1.3 Income Determination with Tax as a Function of Income: Model 11l

In analysing the effect of tax on the equilibrium of the national income, we have so far assumed
a lump sum tax—a constant factor determined exogenously. A lamp-sum tax is unrealistic—assumed
only for theoretical purpose. In this section, we move one step forward to a realistic system of
taxation. In Model IlI, we assume a tax function rather than a lump sum tax. For the purpose, we

assume an autonomous constant tax (7°) and a proportional income tax rate, expressed as tY. A
proportional income tax is, by implication, a function of income.
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The tax function used for model III can be expressed as
T=T+1Y (7.29)
where, T = total tax, T = autonomous tax, and ¢ = income tax rate.
Given the tax function (7.29), consumption function can now be written as
C=a+b({¥-T-1Y) (7.30)
or C=a-bT + b1 -0y

By substituting the consumption function (7.30) into the equilibrium equation given as ¥ = C +
I + G, the equilibrium level of national income can be expressed as

Y=a+bY-T -tV +1+G

=a+bY-bT —btY + [ + G
Y-bY+btY=a-bT +1+G
Y(-b+b)=a-bT +1+G

1 —
Y= —n—— - bT +1
b tbe (a-bT +1+ G)
1 —
= —— - 1 7.31
or Y =b(=1) (a-bT +1+ G) (7.31)
The term
1
1-b(1-1)

in Eq. (7.31) is the tax multiplier in case of T = f(Y).

Numerical Example Suppose structural equations are given as follows:
C=100+080 (Y -1

I =200
T=25+0.1Y
G =100

Given these parameters, equilibrium Eq. (7.31) can be written as follows.
Y =100 + 0.80(Y — 25 — 0.10Y) + 200 + 100
1
= —— (380
1-0.80+0.08 (380)

1356.60

7.1.4 Income Determination with Tax Function, Government
Expenditure and Transfer Payments: Model IV
In model III, we have shown income determination with two fiscal operations of the government,

including government spending on purchases (G), and a tax function (7). Model III is an extension
of model I. Now we extend model III to include transfer payments (G;) and analyse its effect on
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the equilibrium level income. This makes our Model IV. Recall that the effect of transfer payment
on the equilibrium level of income has already been analysed in model II. In model IV, we include
it again just to present a complete three-sector model of income determination.

We assume that all the parameters of Model IV are the same as in Model III and that transfer
payments (G;) = 50. With the inclusion of transfer payments (G;), consumption function given in
Eq. (7.31) can be written as follows.

C=a+bY-T—1tY+ Gy (7.32)

By substituting Eq. (7.32) in equilibrium Eq. (7.31) can be expressed as

Y=a+b(Y—f"—tY+GT)+I+G
=a+bY-bT-btY+bGy+1+G

1 —
=— (ab T 1 .
) (@b T+ bGr+1+G) (7.33)
By substituting parametric values in Eq. (7.33), we get the equilibrium level of national income
as follows.

1
Y=o [100-08C , 5 1
1-0.8(1-0.1) [100 — 0.8(25) + 0.8(50) + 200 + 100]
1
=028 [100 — 20 + 40 + 200 + 100]
1
= 02 42
= 1500

7.2 THE FISCAL MULTIPLIERS

In this section, we discuss briefly the multipliers associated with government’s fiscal operations,
called fiscal multipliers. Given our limited purpose here, we consider only the main fiscal operations
of the government, viz.,

(i) government expenditure (including transfer payments), and
(i1) taxation of incomes.

Government’s fiscal operations affect the equilibrium level of national income depending on the
multiplier effects of fiscal operations. Government expenditure (with no taxation) increases the
equilibrium level of national income. The overall effect of the government expenditure on the
national income depends on the value of government expenditure multiplier. On the other hand,
taxation (with no government expenditure) causes a reduction in the national income. The overall
effect of taxation depends on the tax multiplier. In practice, however, both the fiscal operations
(government spending and taxation) go side by side. If the government adopts a balanced budget
policy, it spends only as much it taxes. In that case, the overall effect of government’s fiscal
operations on the national income depends on the combined effect of expenditure and tax multipli-
ers. In this section, we describe the method of working out the expenditure multiplier, tax multiplier
and the balanced budget multiplier. Let us discuss first the government expenditure multiplier.
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7.2.1 The Government Expenditure Multiplier: The G-Multiplier

To explain and derive the government expenditure multiplier, let us assume (i) that the government
spends its money on the goods and services only, i.e., there is no transfer expenditure, (ii) that I,
G and T are constant, and (iii) consumption function is given.

To work out the government expenditure multiplier, i.e., G-multiplier, and its effect on the
national income, let us recall the three-sector equilibrium Eq. (7.7) reproduced below.

Y=l @-bT+1+G) (7.34)

Let us now suppose that the government expenditure increases by AG, all other factors given.
This (AG) causes an increase in the aggregate demand and, therefore, a rise in the equilibrium level
of income by, say, AY. The equilibrium level of the national income with AG can be expressed by

modifying Eq. (7.34).

Y+ AY= ol (@-bT 41+ G + AG) (7.35)
By subtracting Eq. (7.34) from Eq. (7.35), we get AY resulting from AG.
1
AY = — (A 7.
=5 A0 (7.36)

The government expenditure multiplier (G,,) can then be obtained as

_Ar 1
Gu= 2= 17 (1.37)

7.2.2 The Tax Multiplier: The T-Multiplier

A tax is withdrawal from the circular flow of the income. Therefore, a tax has a negative effect
on the equilibrium level of national income. Tax multiplier refers to the negative multiple effect of
a change in tax on the national income. To analyse the effect of change in tax and to work out
tax multiplier, we will confine to only two kinds of taxation systems:

(a) lump sum income tax, and
(b) proportional income tax.

A change in lump sum income tax or a change in proportional income tax affects the equilibrium
level of national income differently. Therefore, tax multiplier in the two methods of taxation is
different. The effect of a lump sum tax and that of the proportional income tax have already been
discussed (see Models III and IV). For the sake of completeness, we show here the computation
of the tax multipliers of a rise in the lump sum tax.

Increase in Lump Sum Tax and Tax Multiplier 1In order to find the impact of a change
in the lump sum tax, let us introduce AT into the equilibrium equation. Let us recall again the
national income equilibrium Eq. (7.7) with a given lump-sum tax (7). The equation reads as

Y=ﬁ[a—bT+I+G] (7.38)
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Let us now introduce a change in tax by AT. A change in tax, AT, changes the national income
by AY. When AT and AY are incorporated into the national income equilibrium Eq. (7.38), it takes
the following form.

Y+AY=ﬁ[a—b(T+AT)+I+G] (7.39)
1
T 1-b

The effect of AT on the equilibrium level of national income, i.e., AY, can now be obtained by

subtracting Eq. (7.38) from Eq. (7.39). Thus, we get,

[ a — bT — bBAT + I + G]

1
AY = b [~ bAT]
—-bAT
AY = T3 (7.40)
Now, tax multiplier (7,,) can be obtained by dividing both sides of Eq. (7.40) by AT.
r, =4 _ b (7.41)

mTUAT T 1-b
Note that AT, that is, a rise in tax, has a negative effect on the equilibrium level of the national

income. Increasing tax by AT, decreases equilibrium level of national income by a multiple of AT.
And, as a corollary of it, a tax cut (—AT) results in a rise in the equilibrium level of national income.

7.2.3 The Balanced Budget Multiplier

Now we turn to examine the effect of balanced budget policy of the government on the national
income. When a government adopts a balanced budget policy it spends only as much as it collects
through taxation. That is, in the balanced budget policy, T = G and AG = AT. The effect of the
balanced budget policy on the national income is measured through the balanced budget theorem
or balanced budget multiplier. The balanced budget theorem states that the balanced budget
multiplier is always equal to one. Therefore, the balanced budget theorem is also called unit
multiplier theorem. The proof of the balanced budget theorem with a lump sum is given below.

The effect of a lump sum tax has already been discussed above (see Eq. 7.34). We reproduce
Eq. (7.34) here with a minor modification, i.e., replacing T with T. That is,
1
Y=——
1-b
In order to find the balanced budget multiplier let us incorporate AG and AT (while AG = AT)
into Eq. (7.42). When we do so, Eq. (7.42) takes the following form.

(a-bT +1+ G (7.42)

Y+AY:ﬁ[a—b(7"+AT)+I+G+AG] (7.43)
By subtracting Eq. (7.42) from Eq. (7.43), we get
AY = 1 (C BAT + AG) (7.44)

“1-p
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Since AT = AG in the balanced budget, by substituting AG for AT in Eq. (7.44), we get
1

AY = -5 (- bAG + AG) (7.45)
By rearranging the terms, in Eq. (7.45) we get:
AY (1 - b) = = bDAG + AG (7.46)
AY (1 - b)=AG (1 -b)
AY = AG

The balance budget multiplier (BB,,) can be obtained by dividing both sides of Eq. (7.46) by AG.
Thus,

_AY _AG
" AG T AG

Alternatively, the balanced budget multiplier can also be obtained by adding up G,, and T,,. We
know from Egs. (7.37) and (7.41) that G,, = 1/(1 — b) and T,, = — b/A1 — b), respectively. Thus,

BB, =G, +T, (7.48)

m m

BB 1 (7.47)

It is thus proved that when AG = AT, the balanced budget multiplier (BB,,) is always equal to
unity. It implies that with AG = AT, national income increases exactly by the amount of increase
in the government expenditure (AG). This can be proved as follows.

Under the condition of balanced budget,

AY = G,(AG) + T,(AT)

1 -b
= — ——AT
[T
Since in a balanced budget, AG = AT, by substitution,
1 -b
AY = —— ——A
- AG+1_b G
_(.1 b
h (l—b l—bJAG
1-b
=—— A
1-b G
= 1(AG)
AY = AG

This discussion brings us to the end of our three-sector model. The four-sector model will be
discussed in the next chapter.
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QUESTIONS FOR REVIEW

two-sector model is converted into a three-

sector model? How do these variables affect

national income?

. *Suppose behavioural and structural equa-

tions for an economy are given as follows.
C =50+0.80Y,

Y,=Y-T
1 =50
G =50
T =50
(i) Name the endogenous and exogenous
variables.
(i) Derive reduced form of endogenous
variables.

(iii) Find equilibrium values for each endog-
enous variable.

. What is a transfer payment? Assuming
behavioural equations in Question 1 and a
transfer payment of Rs 50, find (a) equilib-
rium equation, and (b) transfer payment
multiplier.

. *Suppose structural model of an economy is
given as follows.

C =100 +0.80 ¥,

Y,=Y-T
=100
G =100
T =100

1. What additional variables are added when Find the following.

(a) Expenditure multiplier and AY if AG =
50,

(b) Tax multiplier,

(c) Find national income equilibrium if 7 =
T +1Y,

. Suppose behavioural and structural equa-

tions are given as in Question 4. What AG
will you suggest for increasing national in-
come by 500.

. In a two-sector model economy, equilibrium

Y =Rs 400 with C=Rs 50 + 0.75Y and / = Rs

50. Add government sector to the economy

and find change in equilibrium income as-

suming:

(a) Government taxes Rs 20 and does not
spend it,

(b) Government spends Rs 20 without tax-
ing peoples income;

(c¢) Government taxes Rs 20 and spends
total tax revenue;

(d) Government taxes Rs. 20 and spends
Rs. 25; and

(e) Government taxes Rs 25 and spends
Rs 20

. An economy is in equilibrium at Rs 1000

billion with an MPS of 20%. Suppose it plans
to raise the level of its income to Rs. 1100
billion. What amount of the government ex-
penditure or, alternatively, transfer payment
would you recommend.
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8. Define government expenditure and tax mul- () [1/(1 = b)] AG = [-b/(1 - D)] AT

tiplier. Suppose a consumption function is
givenas C=a+ bY and I, G and T are given.
Derive G and T multiplier.

. *Which of the following statements are cor-
rect?

(a) An expenditure is an injection into the
economy and a tax is a withdrawal.

(b) An equal amount of expenditure and
autonomous tax will leave the equilib-
rium level of the national income unaf-
fected.

(h) [1/(1 - D)] AG > [-b/(1 — D)] AT
@) [1/(1 - b)] AG < [-b/(1 — b)] AT
L1 b _

L e

10. What is balanced-budget multiplier? Assum-

11.

ing a theoretical model of an economy, prove
that the balanced budget multiplier is always
equal to unity.

Suppose a model is given as follows.

C =100+0.80 Y, (where Y,=Y-T)

I =150
(¢) An equal amount of transfer payment G =50
and tax reduction will have the same T =20+025Y

impact on the national income.

(d) Tax multiplier is one greater than the
expenditure multiplier.

(e) Expenditure multiplier is one greater
than the tax multiplier.

(f) The level of national income is not af-
fected whether a tax is autonomous or
income related because both are with-
drawals from the income stream.

Find (a) Equilibrium level of income, con-
sumption and savings; and
(b) Change in equilibrium income if G
increases to 100 and I decreases
to 100.

(Note: For solution to the asterisked questions, see

Appendix).
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Chapter 8

|
Income Determination in Open

Economy Model:
A Model with the

Foreign Sector

INTRODUCTION

We have so far analysed national income determination in a
closed economy model. In this Chapter, we move on to dis-
cuss income determination in an ‘open economy’ model. An
open economy is conceptually one which has economic trans-
actions with the rest of the world. Open economy model, is,
in fact, a realistic model. It is difficult to name an economy of
the modern world which has no economic transactions with
any other country. It is another thing that only a few countries
account for the major proportion of the world trade and in its growth. The world trade has
increased at a tremendous pace during the post-Second World War period. Between 1950 and 2005,
the world trade (exports + imports) increased from $60 billion to $21046 billion, although only 8
countries accounted for nearly half of it—the US (12.5 percent), West Germany (8.3 percent),
China (6.8 percent), Japan (5.3 percent), France (4.6 percent), UK (4.2 percent), Netherlands (3.6
percent) and Italy (3.5 percent)’. In 2005, there were 30 countries whose foreign trade (exports
+ imports) accounted for over one-quarter of their GDP, including 3 countries, whose foreign trade
ran over 100 percent of their GDP, viz. Singapore (197 percent), Hong Kong (164 percent), and
Malaysia (109 percent). In 2005, India had a share of only 0.9 percent in the world exports and

! Based on data published in World Development Report-2007, Table 5.
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1.2 percent of the world imports. In 2005-06, India’s foreign trade (exports + imports) accounted
for only 16.2 percent of her GDP.> Currently, India’s exports account for about 13% and imports
about 19% of her GDP.

Foreign trade and transactions of a country affect its macro variables, and thereby the equilib-
rium level of its national income, especially when foreign transactions account for a significant
proportion of its GNP. For example, US being the largest trade partner of India, the US recession
is affecting the Indian economy. Rupee appreciation against dollar has affected leather and textile
industries of India. More than 20 lakh workers have lost their jobs. Subprime crisis of US has
seriously affected the financial sector of the country. IT industry of India is reported to be adversely
affected by the US recession.

In this chapter, we will analyse the effects of foreign transactions on the equilibrium level of the
national income, using a four-sector model. It should be noted at the outset that foreign transactions
involve two kinds of flows: (i) commodity flows, and (ii) financial flows. Financial flows are of
two kinds: (i) financial flows resulting from the commodity flows, and (ii) autonomous flows
including foreign borrowings and investment, like FDI and FII, and financial assistance. For the
sake of simplicity, we will consider only foreign trade—merchandise exports and imports—and the
resulting financial flows.

8.1 EXPORTS, IMPORTS AND THE AGGREGATE DEMAND

Before we analyse the combined effect of exports and imports on the national income, let us first
analyse separately the effect of export and import on the national income. Let us begin by looking
at the export and import functions, their determinants and how they affect the aggregate demand
and the national income.

8.1.1 Export Function and Export Multiplier

Like C, I and G, exports of goods and services constitute a part of the aggregate demand in an
economy and its effect on the economy is also the same. There is however a difference. The
demand for consumer goods (C), investment goods (/) and the government purchases (G) origi-
nate within the economy, and is called domestic demand. But, the demand for exports originates
outside the economy. It is therefore called the external demand. Let us look at the determinants of
exports and the export function.

Export Function Exports of a country are a function of a number of external and internal
factors. Some of the important external determinants of exports of a country are: (i) domestic
prices of exports in relation to those in importing countries, (ii) income of the importing countries,
(iii) importers’ income-elasticity for imports, (iv) their tariffs and trade policy, and (v) their ex-
change rate policy and foreign exchange restrictions. Some of the important internal determinants
of exports of a country include: (i) export policy of the exporting country, (ii) export duties and
subsidies, (iii) availability of exportable surplus, (iv) trade and tariffs agreements with other coun-
tries, and (v) international competitiveness of domestics goods.

2 Economic Survey 2007-2008, MOF, GOI, Table 6.3, p.112.
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In practice, however, exports of a country are determined mostly by the external or exogenous
factors. It is neither practically feasible nor useful from policy point of view to incorporate all the
determinants of exports in a simple open economy model used for income determination. For the
purpose of theoretical determination of the national income in four-sector model, therefore, exports

are treated to be autonomous, determined exogenously, and export (X) is assumed to be given as X .

Exports and Aggregate Demand As noted above, in an open economy, exports constitute
a part of the aggregate demand. Exports result in inflows of incomes from abroad. A part of this
income is consumed and a part saved. The increase in consumption due to increase in exports
affects the economy in the same manner as the increase in consumption due to increase in income.
Since exports constitute a part of the aggregate demand, AD for an open economy is given as
AD=C+ 1+ G+ X (8.1)
Assuming there are no imports, the equilibrium level of the national income with exports can be
written as:
Y=C+I1+G+ X (8.2)
where,
C=a+bY-17 8.3)
The equilibrium level of income in an economy with no imports can be obtained by substituting
Eq. (8.3) into Eq. (8.2). Thus,
Y=a+bY-T)+I1+G+ X
or Y=o @-bT+1+G+X) (8.4)
Export Multiplier Given the Eq. (8.4), the export multiplier (X-multiplier) can be easily worked

out. Assuming an increase in exports, AX, national income equilibrium equation (8.4) can be
rewritten as:

Y+AY=ﬁ(a—bT+I+G+X+AX) (8.5)
Subtracting Eq. (8.4) from Eq. (8.5), we get
AY= o (40 (8.6)
AA—}I; = ﬁ = X-multiplier

Equation (8.6) implies that an increase in exports results in income at the rate of export multiplier.
Note that X-multiplier equals the investment multiplier, that is, 1/ (1- b) where b = MPC.

8.1.2 Import Function®

Let us now look at the determinants of imports and their effect on the aggregate demand and on
the national income. We begin by specifying the import function.

3 Under the assumption that X = X , import multiplier, given the import function, is the same as foreign trade
multiplier, as shown in the subsequent section.
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Imports are purchases of goods and services from abroad. Payments for imports are a leakage
from the income stream because payments made for imports make the domestic incomes flow out
of the economy. The level of imports determines the level of outflow of domestic income.

Like exports, imports are determined by a number of both internal and external factors. In case
of imports, however, internal factors play a predominant role. The major determinants of the
imports of a country are: (i) prices of the foreign goods in relation to the domestic prices, (ii)
income level of the domestic economy, (iii) income-elasticity of imports, (iv) tariff rates and import
policy of the government, (v) exchange rate policy and foreign exchange restrictions, and (vi) taste
and preference for foreign goods.

In income determination model, however, most of these variables are assumed to remain constant
in the short run. There are two major variables which appear in the short-run import function, viz.,
(i) the level of income, and (ii) autonomous imports, independent of the level of the income, for
example, import of food grains and capital goods. Given these conditions, import function can be
expressed as:

M=M + mY 8.7)

where, M is constant, autonomous import and m is marginal propensity to import.

Imports and Aggregate Demand The aggregate demand, as given in Eq. (8.1), is reduced
by the amount of payments for imports. This negative effect of imports on the aggregate demand
is accounted for by including imports (M) as a negative value in the aggregate demand equation.
Following the national income accounting convention, only exports net of imports (i.e., X — M)
appear in the aggregate demand equation. Thus, the aggregate demand equation for an open
economy is expressed as:

Y=C+I1+G+ X-M (8.8)

Equation (8.8) means that if M > X, the aggregate demand decreases, and if X > M, the
aggregate demand increases.

8.2 NATIONAL INCOME EQUILIBRIUM IN
A FOUR-SECTOR MODEL

Having explained the export and import functions, we turn now to explain the determination of
national income in a four-sector model incorporating both X and M. At equilibrium, the level of
national income equals the aggregate demand as given in Eq. (8.8). The entire four-sector model
of income determination can be written as follows.

Y=C+I1+G+X-M) (8.9)
where

C=a+bY-T) (8.10)

M=M + mY (8.11)

and I and G are constants.
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The equilibrium level of the national income can now be obtained by substituting Eq. (8.10) and
Eq. (8.11) in Eq. (8.9). Thus, at equilibrium,

Y=a+bY-T)+1+G+ X-M —mY) (8.12)
By simplifying Eq. (8.12), we get the final form of the equilibrium equation as given below.
1 i
- _ - Bl
Y “bxm (@a-bT +1+G+X-M) (8.13)

In Eq. (8.13), the term 1/ (1 — b + m) is foreign trade multiplier when consumption and imports
are both a linear function of income. Incidentally, 1/(1 — b + m) gives also the import multiplier.
A proof of foreign trade multiplier is provided in the following section. Let us first present the four-
sector model graphically.

Graphical Presentation The simple four-sector model of income determination is illustrated
graphically in Fig. 8.1 under certain simplifying assumptions: (i) there is no transfer expenditure
(Gp), and (i) X is autonomous. As Fig. 8.1 shows, the economy would be in equilibrium at point
E, without foreign trade. With the inclusion of foreign trade in the model (assuming M > X) the
AD; schedule shifts downward to AD, = C + I + G + X — M and equilibrium point shifts to E,.
It means that inclusion of foreign trade (with M > X) causes a reduction in the equilibrium level
of national income. In case X > M, the C + I + G + (X — M) schedule will shift upward above
the AD; = C+ 1+ G schedule and equilibrium point will shift beyond point E,.

AS
E AD3;=C+1+G
? AD, =C+1+G+X-M
i AD;=C+1
o 51/ !
= ! c
| |
x /
+ i
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o i
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Fig. 8.1 Income Determination in a Four-Sector Model

Foreign Trade Multiplier Given the equilibrium Eq. (8.13), let exports increase by AX, all
other variables remaining constant. The equilibrium of the national income can then be written as:
1

Y+ AY= —— (a-bT + 1+ G+ X-M+ AX) (8.14)
1-b+m
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Equation (8.14) can also be written as:

1 1
Y+AY—m(a—bT+I+G+X—M)+1_b+mAX (8.15)
Subtracting Eq. (8.13) for Y from Eq. (8.15), we get
1
= — 1
AY “bem AX (8.16)

By rearranging Eq. (8.16), we get foreign trade multiplier as

AY 1

AX 1-b+m (8.17)
Equation (8.17) can be alternatively written as:

ar 1 (8.18)

AX  1-(b-m)
Equation (8.18) yields an important conclusion, that is, if b = m, foreign trade multiplier is equal
to unity, and if b > m, foreign trade multiplier is greater than unity and vice versa.

8.3 A COMPLETE FOUR-SECTOR MODEL OF INCOME
DETERMINATION

The four-sector model given in Eq. (8.12) assumes, for simplicity sake, that tax is a constant factor,

ie, T =T, and transfer payment, G, = 0. In this section, we drop these assumptions and present
a complete four-sector model. Let us assume that

T=T +1tY (8.19)
and, Gr= Gy > 0. (8.20)
With these assumptions, the equilibrium level of the national income can be expressed as:
Y=C+1+G+ Gy + X-M) (8.21)
where,
C=a+bY-T+ Gp 8.22)
T=T+1tY (8.23)
Gr = G T (Transfer payment) (8.24)
M=M + mY (8.25)

By substituting Egs. (8.22) through Eq. (8.25) in Eq. (8.21), we get a reduced form of equi-
librium equation as given below.

1 — o, —
Y—m(a—bT+bGT+I+G+X—M) (8.26)

1

eSS —bT G - M
1—bd-)+m (a-bT +bG,+1+G+ X )
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8.3.1 The Foreign Trade Multiplier (F,,) with Tax Function

Given the equilibrium Eq. (8.26), the foreign trade multiplier can now be worked out as follows.
Suppose country’s exports increase by AX. With increase in the exports, the equilibrium equation
can be written as:

1

Y+AY=m(a—bT+b5T+I+G+X—M+AX) (8.27)
By subtracting Eq. (8.26) from Eq. (8.27), we get
1
AY = —MM—
1-b(1-t)+m
The foreign trade multiplier in a complete four-sector model can be expressed as
F, =AY _ ! (8.28)

mTAX T 1-b(-D)+m

Equation (8.28) gives the foreign trade multiplier in a complete four-sector model. It may be
noted from this equation that like taxation, imports have a negative effect on the multiplier.
Numerical Example 1In order to illustrate income determination numerically in a four-sector

model, let us recall the equilibrium Eq. (8.21) reproduced here (for ready reference).

Y=C+I1+G+ G+ X-M) (8.29)

Recall also the expanded version of the variables in Eq. (8.29), given in Eq. (8.22) through
Eq. (8.25), and make the following assumptions.

C=100+b (Y - T—1tY + Gp)

I =200 G = 100
T =100 Gr =50

X =20 M =10+ 0.1Y
b =08 t=025

By substituting these values in Eq. (8.29), we get the equilibrium equation as follows.
Y =100 + 0.8(Y — 100 — 0.25Y + 50) + 200 + 100 + (20 — 10 — 0.1Y)
= 100 + 0.8Y — 80 — 0.2Y + 40 + 200 + 100 + 10 — 0.1Y
Y - 0.8Y + 0.2Y + 0.1Y = 100 — 80 + 40 + 200 + 100 + 10
Y (1 -08+02+0.1)= 370

1
Y= — = 74
0.5 (370) = 740

Alternatively The parametric values can be substituted straightaway in the reduced form of the

equilibrium equation, that is, Eq. (8.27) to obtain the equilibrium level of the national income. Since
1

Y = T=b(=1)+m (a-bT +bG,+I1+G+X-M),
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Y = I (100 — 0.8 x 100 + 0.8 x 50 +200 + 100 + 10)Y

1-08(1-0.25)+0.1

& (100 — 80 + 40 +200 + 100 +10) = % (370)

Y =2 (370) = 740

Conclusion The foregoing analysis of the national income determination in the four-sector
model takes us to the end our discussion on the Keynesian theory of national income determination.
The important conclusion that emerges from the four-sector model, especially the foreign-trade
multiplier formula as given in Eq. (8.28), is that given a country’s marginal propensity to consume
and tax rate, country’s propensity to import plays the most important role in determining the overall
multiplier: the higher the marginal propensity to import, the lower the multiplier.
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QUESTIONS FOR REVIEW

1. What additional variables are included in the I=1] G=G
model when foreign trade is introduced in - s
the national income determination model? r=T X=X
How do they affect national income equilib- M=M +mY

rium?

. *What is export multiplier? Find export mul-

tiplier from the following model.
AD=C+I1+G+X

where C=a+bY-T)

I=1 G=G
T=T X=X
M=0

Compare export multiplier with invest-
ment multiplier.

. *How is import function different from ex-
port function? Assuming the following
model, find the foreign trade multiplier.

Y=C+1+G+(X-M),
where, C =a + b(Y-T)

. *Suppose in Question 3, T = T + tY and Gp

= Gy > 0, where, T is constant tax, and G,
is constant government transfer payment.
Find the foreign trade multiplier. (Guide: see
Section 8.4)

. *Suppose that the behavioural equations

and identities for an economy are given as
follows.
C =100+ b(Y -50-1Y)
1=50 G =50
X=10 M =5+0.1Y
b =0.8 (mpc) t =025
(a) Specify the endogenous and exog-
enous variables,
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6.

7.

(b) Find reduced form of equilibrium equa-
tions, and
(c) Find equilibrium value of imports.
*Suppose that an economy is in equilib-
rium at
Y=C+I+G+Gy+X-M)
where,

C=50+b(Y-50-1tY+ Gy)

I =100
G =50
G; = 25 (transfer payments)
X =10
M=5+0.1Y
b =0.8
t =0.25

(a) Find the national income at equilibrium.

(b) Find foreign trade multiplier.

(c) How much additional government ex-
penditure will be required to increase
the equilibrium level of national income
by Rs 507

(d) At equilibrium, does the economy have
trade deficit or trade surplus and by

how much?
*Suppose C =50 + 0.6(Y - T)
1=35 X =30
G=25 M =8+0.1Y
T=20

Find (i) The equilibrium level of income;
(i) AG to increase equilibrium in-
come by 16;
(i) AG if financed totally by AT un-
der condition (ii).
(iv) Trade balance at equilibrium level
of income with AG = AT.

*Suppose in an economy:
Consumption function :

C =150 +0.75Y,
Investment spending :

I =100
Government spending :

G =115
Tax : T, =20+ 0.20Y

Transfer Payments :

T,=40
Exports : X =35
Imports : M =15+0.1Y

where Y and Y, are income and personal dis-
posable income, respectively. All figures are
in rupees.

Find : (a) The equilibrium level of income,

(b) Consumption at equilibrium in-
come,

(c) Net exports (X — M) at equilibrium
income,

(d) By how much the equilibrium in-
come changes if investment in-
creases by Rs 50.

(e) The increase in the government
spending required to ensure
that the economy reaches the
full employment level of income
of Rs 1200.

(DU, B.Com (H), 2003)

. An economy is characterised by the follow-

ing equations:
C=4+075Y;T,=8T=0.2Y;
G =120; and I=110

where C is consumption spending, Y, is
personal disposable income, 7, is transfer
payment, T is tax, Y is income, G is govern-
ment spending and [ is investment expendi-
ture. Subsequently the economy becomes an
open economy with X = 55 and imports M =
5+0.1Y.

(a) Calculate the difference between the
income of the closed economy and the
open economys;

(b) What is the budget surplus or deficit in
the open economy at the full employ-
ment level of income [of] 600;

(c) What should be the level of govern-
ment spending and the rate of tax if the
government wanted to achieve fall em-
ployment level of income and have a
balance budget, i.e., G+ T, =T.

(DU, B.Com (H), 2004)

(Note: For solution to the asterisked questions, see
Appendix).
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, Part 3

I
Theories of Consumption

and Investment

In Part 2 of the book, we have discussed the Keynesian theory of national
income determination. In the Keynesian theory of national income deter-
mination, the two most important determinants of national income—
consumption and investment expenditure—are assumed to be given
factors. Consumption expenditure is assumed to be a given function of disposable income, i.e.,
C = a + bY,and investment is assumed to be a constant factor in the short run. These assumptions
are, however, far from reality. The economists have questioned the reliability of the Keynesian
consumption theory and have developed several other theories of consumption. As regards invest-
ment, it does not remain constant — it continues to change with change in its determinants. Many
important contributions have been made to the theory of investment. Therefore, before we discuss
the theory of the determination of the equilibrium of money market, we will discuss in this Part of
the book, the post-Keynesian theories of consumption and the theories of investment, so as to get
a more complete view of the product market.
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Chapter 9

|
Theories of Aggregate

Consumption

INTRODUCTION

In this Chapter, we discuss the theories of consumption. How-
ever, before we proceed to discuss theories of consumption,
let us have a glance at the significance of consumption expen-
diture and the development of consumption theory.

As regards the significance of the aggregate consumption
expenditure, it makes the largest component of GNP account-
ing for 65-75 percent of it in different developed and develop-
ing economies. In India, for example, aggregate consumption
expenditure accounted for 66% of GDP in 2007-08. Consump-
tion expenditure is the second most important macro variable
used in macroeconomic analysis—the first being the national
income itself. It is also the most important factor in determin-
ing the level of economic activities in an economy. It is there-
fore the most important variable in income determination models. Therefore, we need to have a
good understanding of the theories of consumption, determination of consumption expenditure and
the nature of relationship between consumption and its determinants.

As regards the developments in aggregate consumption theory, John Maynard Keynes was the
first to develop a systematic theory of aggregate consumption spending by the households in his
General Theory." The Keynesian theory of consumption in its elementary form has already been
discussed in Chapter 6. Keynes’ theory of consumption was however challenged after the Second
World War on the ground that household consumption depends not only on current income but also
on a number of other factors, viz., real wealth, taxation, interest rate, availability of consumer
credits, consumers’ expectations and income distribution so far as aggregate consumption is

! See his The General Theory of Employment, Interest and Money (Macmillan and Co. Ltd, London 1961), Chs. 8,

9 and 10.
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concerned. This led to a prolonged debate on the issue as to what determines the level of
consumption which resulted in some significant contributions to the theory of consumption. The
developments in this area can be attributed to the lack of clear empirical evidence to support the
various hypotheses that were developed by the economists. However, the economists generally
agree that the household consumption expenditure is a function of household income. But they are
not unanimous on ‘which income’—absolute or relative income, current or expected future income,
short-run or permanent (long-run) income or income-cycle over life-time? Different economists
have linked consumption expenditure to different concepts of income and to factors other than
income. This has led to the emergence of four major contributions to the theory of consumption.

(i) Absolute-Income Hypothesis,

(ii) Relative-Income Hypothesis,

(ii)) Permanent-Income Hypothesis, and
(iv) Life-cycle Hypothesis.

In addition, James Tobin has made an important contribution to the theory of consumption in
respect of the role of wealth in consumption behaviour. These theories occupy a significant place
in the literature on the aggregate consumer spending and in macroeconomic analysis. In this
chapter, we will discuss briefly these theories of consumption.

9.1 THE ABSOLUTE INCOME HYPOTHESIS: KEYNESIAN
THEORY OF CONSUMPTION

The basic proposition of the absolute-income theory of consumption, also known as the Absolute
Income Hypothesis, has already been described along the Keynesian ‘Consumption Function’ (see
Chapter 6). Our discussion there was, however, limited to the extent it was relevant and necessary
for the presentation of the Keynesian theory of income determination. Here, we look at the Keynesian
theory of consumption in a greater detail including its main properties and weaknesses.

9.1.1 Keynesian Consumption Theory and Its Properties

The Keynesian consumption theory is based on, what he calls, “a fundamental psychological law.”
In Keynes’ own words, “The fundamental psychological law, upon which we are entitled to depend
with great confidence both a priori from our knowledge of human nature and from the detailed
facts of experience, is that men are disposed, as a rule and on average, to increase their consump-
tion as their income increases, but not by as much as the increase in their income.”” That is,
AC/AY is “positive and less than unity.” This law, he says, emerges “a priori from our knowledge
of human nature and from the detailed facts of experience”. According to Keynes, households
decide their current consumption expenditure on the basis of their current income. Based on this
law, the absolute-income theory of consumption hypothesizes that current consumption expenditure
depends on the current and absolute level of income. Formally, the absolute income theory of
consumption can be stated as current consumption is the function of the current income. That is,

C=fm 9.1

where, C = current consumption, and Y = current income.

2 For details, see The General Theory, op. cit., Ch. 8, p.96.
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The main properties of the Keynesian consumption function can be summarized as follows.

(i) The real consumption expenditure (C/P) is a positive function of the real current disposable
income (Y,;/P). In other words, C = f(Y) and AC/AY > 0. This relationship between
consumption and income makes the absolute income hypothesis. Since the Keynesian theory
deals with economic phenomenon in the short-run, his theory of consumption is also treated
as short-run theory.

(i) The marginal propensity to consume (MPC)—the proportion of the marginal income con-
sumed—ranges between 0 and 1, that is, 0 < MPC < 1 (0 and 1 included).

(ii)) The MPC is less than the average propensity to consume (APC), that is, AC/AY < C/Y.
(iv) The MPC declines as income increases, that is, the proportion of marginal income con-
sumed goes on decreasing.

An additional factor that Keynes adduced to increase in consumption is the increase in wealth®
of the households. However, the first two properties are essential for the Keynesian theory of
consumption, but not the latter two. In fact, property (iii) has been abandoned by the Keynesians
on the ground that it does not stand the empirical test. The Keynesians hold that APC = MPC, i.e.,
AC/IAY = CIY.

The absolute-income theory of consumption is illustrated along with its properties in Fig. 9.1.
The 45° line (C = Y) shows a hypothetical relationship between income and consumption. It shows

C

251
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o
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(¢,

—
o
sy}

Consumption Expenditure (000 Rs)

45°

5 10 15 20 25 30
Income (000 Rs)

Fig. 9.1 Income and Consumption: The Absolute Income Hypothesis

3 There are some other ‘non-income factors’ which influence consumption. These factors will be discussed in
Section 9.6.
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that current consumption expenditure always equals the current income. It implies that if ¥ = 0 then
C = 0. This is not a realistic proposition. For, people do consume even when their income equals
zero—they beg, borrow or steal to consume.

Another feature of consumer behaviour is that when income increases, people do not spend their
entire incremental income on consumption. They save a part of it for their financial security against
the loss of job, unemployment, illness, death of the bread winner, or for investment to enhance their
future income. The overall consumer behaviour has been shown by the curve C,. The curve C,
delineates Keynes’s absolute-income theory of consumption. As the curve C; shows consumption
expenditure exceeds the current income up to a certain level of income (say, ¥ = Rs 10,000). At
point B, income and consumption break even. Beyond point B, consumption expenditure increases
with the increase in income but at a slower rate. Note that the slope of the curve C; goes on
diminishing with increase in income. This shows decrease in MPC with increase in income.

In simple words, according to the absolute income theory of consumption, marginal propensity
to consume (MPC) decreases, i.e., households spend a decreasing proportion of marginal income
on consumption. That is why households on lower income scale save a lower percentage of their
income and those on higher scale of income save a larger proportion of their income. In economic
terminology, low-income households have higher marginal propensity to consume than high income
households. This theoretical proposition when applied to the society as a whole, gives a downward
bend to the positively sloping income-consumption curve, as shown by the curve C;.

This form of the Keynesian theory of consumption was accepted by most economists in the first
few years of the publication of his General Theory. The empirical studies in the subsequent years,
however, revealed that MPC was of stable nature. For instance, Keynesian economists used US data
for the period from 1929-41 and estimated the consumption function” as:

C =265+ 0757,

This consumption function supported the Keynesian theory of consumption. Further support for
Keynesian consumption was produced by comparative studies of family budgets. The household
budget studies concluded that as households incomes increased, MPC was greater than zero, i.e.,
b > 0 and that b < 1. Briefly speaking, the studies carried out later by the economists of Keyensian
orientation found a straight-line relationship between consumption and income. A straight-line-
consumption-function of the following form gives the absolute-income hypothesis.

C=a+bY 9.2)
where ‘a’ is an intercept showing consumption at the zero level of income, and
‘b’ stands for MPC = AC/AY.

Consumption function (9.2) is represented by the consumption schedule labelled C, in Fig. 9.1.
Note that the schedule C, has a constant slope which is given by b in Eq. (9.2). It may also be
noted, at the end, that the use of consumption function with a constant slope does not alter the
basic proposition of the absolute-income hypothesis. What it does is that it shifts the break-even
point B up or down the C = Y schedule.

4 As quoted in Gardner Ackley, Macroeconomic Theory (Macmillan, NY, 1961), p.226.
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9.1.2 Drawbacks of the Absolute Income Hypothesis

One of the serious drawbacks of the Keynes’ absolute income hypothesis is that it is based more
on ‘introspection’ than on observed facts’. It is also argued that Keynesian theory is ‘Conjectural’—
not supported by empirical data on consumption and disposable income.

Second, the early empirical studies have supported only the first and the third properties of the
Keynesian consumption function. That is, empirical tests have supported the view that C = f(Y,)
and AC/AY < C/Y. The second and the fourth properties have not only failed to stand the empirical
test but have also been a major source of controversy.

Third, and more importantly, the post-War studies based on the US data cast serious doubts on
the validity of the simple Keynesian consumption function. Kuznets’ study® which earned him
Nobel Prize, of the disposable income and savings in the US during the period from 1869 to 1929
disclosed that MPC remained constant during the whole reference period and that MPC = APC.
Kuznets estimated a consumption function of the form C = bY, b being approximately equal to 0.9.
This contradicted the third property of the Keynesian consumption function, i.e., MPC < APC.
Furthermore, the Keynesian consumption function applied to the pre-War data predicted a consump-
tion level which was much higher than that of the aggregate income. This created doubts about the
empirical validity of the Keynesian consumption theory.

9.1.3 India’s Case

While some studies on income-consumption relationship carried out by the economists support
Keynesian hypothesis, some refute it. Let us have a cursory look at how aggregate household
consumption has behaved in India during the past almost five decades. The GDP and household
savings data used by the Government of India show that APC = C/GDP has almost continuously
declined. This implies that MPC has almost continuously declined in the country over the past five
decades. Table 9.1 presents the ratio of household savings to GDP for quinquennial period.

From saving-GDP ratio, we can work out the household consumption-GDP ratio as shown in
Col. (3) of the Table 9.1. It can be seen from the table that as GDP increases over time, household
saving-GDP ratio goes on increasing. This means that household consumption-GDP ratio, i.e.,
C/GDP = average propensity to consume, goes on decreasing. It has decreased from 93.5 percent
in 1960-61 to 75.7 percent in 2007-08. Decreasing average propensity to consume implies that
marginal propensity consume has declined too and at a higher rate. This conclusion, based on a
crude analysis, supports the Keynes’ ‘introspective’ consumption theory but not the consumption
function, i.e., C = a + bY, suggested by the Keynesian economists with constant MPC.

However, in spite of controversy and lack of indisputable empirical evidence, the Keynesian
consumption function with constant marginal propensity to consume is generally applied to present
the Keynesian theory of income determination and its further extension to develop the general
equilibrium model, i.e., the IS-LM model, constructed by J.R. Hicks.

> Ackley, G., Macroeconomics: Theory and Policy, (Macmillan and Collier Macmillan, New York and London),
p.534.

6 Quoted in Glahe, F. R., Macroeconomics: Theory and Policy, (Harcourt Brace, Jovanovich, Inc., New York, 1973),
p.69.
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Table 9.1 Household Saving-GDP and Consumption-GDP Ratio 1960-61 to 2005-06

GDP (Rs in crore) Saving-GDP Ratio (%) Consumption-GDP
Year (At current Prices) (APS) Ratio (%) = APC
(1) (2) (3) (4) =100 - (3)

1960-61 16546 6.5 93.5
1965-66 26099 8.6 91.4
1970-71 42903 9.5 90.5
1975-76 77129 10.9 89.1
1980-81 132520 12.9 87.1
1985-86 254427 13.1 86.9
1990-91 515032 18.4 81.6
1995-96 1083289 16.9 83.1
1999-2000 1786526 21.1 78.9
2005-06 3282385 24.1 75.9
2006-07 3779385 24.1 75.9
2007-08 Q 4320892 24.3 75.7

Source: Economic Survey — 2008-09, MOF, GOI, Table 1.3B, p. A6 and 1.6, p. A-10.

9.2 THE RELATIVE INCOME HYPOTHESIS:
DUESENBERRY’S THEORY

As noted above, Keynes’ consumption theory could not be supported by empirical data. After the
World War II, however, several economists attempted to develop a consumption theory based on
empirical data. Duesenberry’ was the first to make an attempt in this direction in the late 1940s.
By using income-consumption data of 1940s, he propounded the relative-income theory of con-
sumption, also known as Relative Income Hypothesis. The relative income hypothesis links the
consumption level of a household with the income and expenditure level of the households of the
comparable income groups. Also, it stresses the imitative and competitive consumption behaviour
of the households with regards to consumption. This hypothesis states that households having a
relatively lower income and living in the community of higher incomes tend to spend a higher
proportion of their income than the households with higher incomes. Duesenberry calls it ‘demon-
stration effect.” This kind of consumer behaviour is also known as ‘keeping up with the Joneses.’

The relative-income theory of consumption states that the proportion of income consumed by a
household depends on the level of its income in relation to the households with which it identifies
itself, not on its absolute income. In other words, the level and pattern of the consumption of a
household is determined by the consumption level and pattern of the households with which it lives
or of those with whom it wishes to keep up. The relative income hypothesis can be presented in
the form of the following four propositions. In order to present clearly the four propositions of the
relative income hypothesis, we single out a household X from a group of households with more
or less the same level of income and analyse its consumption behaviour in response to change in
its income in relation to the income of other households.

7 Duesenberry, James S., Income, Saving and the Theory of Consumer Behaviour (Harvard University Press,
Cambridge, Mass., 1949).
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(1) If income of all the households belonging to the group increases by about the same rate,
then the consumption level of all the households of the group, including household X, goes
up at the same rate and vice versa. That is, AC/AY remains the same for all the households
if their income changes by the same amount.

(ii) If household X remains at the same scale of relative income and its absolute income rises,
then its absolute consumption and savings rise, but its AC/AY remains the same as it was
before the rise in its income.

(ii)) If household X remains on the same scale of the relative income (with income constant)
and the income of other households of the group increases, then AC/AY of the household
X with constant income increases.

(iv) If household X moves up from a lower income-group to a higher income-group then its
AC/AY decreases.

The last proposition supports the fourth property of Keynes’ absolute income hypothesis. Other
propositions of the relative income hypothesis make a significant deviation from the absolute
income hypothesis.

Furthermore, both absolute and relative income hypotheses suggest that a proportional increase
in relative incomes causes a proportionate increase in consumption. In other words, when absolute
disposable income of households increases, their relative income remaining the same, then their
consumption increases so much that household’s average propensity (APC) to consume remains
constant and is equal to the MPC. However, the relative income hypothesis deviates from the
absolute income hypothesis on the question as to what happens when household income decreases.
While absolute income hypothesis holds that consumption decreases in proportion to decrease in
income, the relative income hypothesis holds that consumption does not decrease in proportion to
decrease in income because of, what Duesenberry calls, the Ratchet Effect.

The Ratchet Effect in Consumption Behaviour The ratchet effect arises due to house-
holds’ resistance against the fall in consumption following a decrease in income. Duesenberry
argues that when absolute income increases, absolute consumption increases, but when absolute
income decreases, the households do not cut their consumption in proportion to the fall in their
incomes. The second part of this rule holds because households get used to a certain standard of
living in the long run and hence when their income falls, their consumption falls less than propor-
tionately. When consumption does not fall in proportion to the fall in income, then APC rises and
MPC falls. This is called ratchet effect in consumption behaviour. For example, let the income of
a household increase from Rs 1000 per unit of time to Rs 1100 and its consumption increase from
Rs 800 to Rs 880. In this case, MPC = AC /AY = 80/100 = 0.80 and APC = C/Y = 880/1100
= 0.80. Here, MPC = APC = 0.80. But, when income decreases, say, from Rs 1000 to Rs 900,
consumption decreases less than proportionately to, say, from Rs 800 to Rs 750. In that case, MPC
= —-AC /~AY = =50/ -=100 = 0.5 and APC = C/Y = 750/900 = 0.84. Note that MPC has decreased
from 0.80 to 0.50 and APC has increased from 0.80 to 0.84.

The relative income hypothesis is illustrated in Fig. 9.2. Let the long-run consumption function
be given by the line C; = bY. Given the consumption function, suppose that, at a point of time in
the long run, households have an income equal to OY, out of which they consume CY,. At these
levels of income and consumption, APC = CY,/0Y,. Now let the household’s income decrease in
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the short run to OY,. Recall that according to the absolute income hypothesis, the consumption
would fall to MY, and APC = MY,/OY,. In that case, APC will remain the same, i.e., MY,/OY, =
CY,/0Y,. It implies that the fall in the household consumption due to fall in income would be
proportional.

According to the relative income hypoth- c
esis, however, the decrease in the household 4
consumption would be less than proportional Y ot
because households resist the decrease in Ov
their standards of living when there is a
short-run decrease in their income. There-
fore, their consumption decreases but less
than proportionately. This point is illustrated
by the line C¢C in Fig. 9.2. When income
decreases from OY, to OY,, the household
consumption decreases, say, to NY;, not to
MY,. Note that, according to the relative in-
come hypothesis, the fall in household con-
sumption due to fall in income by Y; Y, is o Y, Y,
lower. Given the C; = bY schedule, a fall in Disposable Income
income by Y,Y, should have caused a, de-
cline in consumption by BM whereas it de-
creases by only BN. Note that BN < BM. It means that ratchet effect causes a lower fall in
consumption than expected.

O
N
vy}

Consumption
o
w\

0

45°

Fig. 9.2 The Relative Income Hypothesis

The ratchet effect keeps the consumption at point N. When we join point C with point N and
extend it further, the resulting line C;C gives the short-run consumption function. Note also that
AN is the amount of dissaving. It implies that when household income falls, the households resort
to dissaving in order to prevent a large fall in their living standards. They do so to maintain their
living standards on par with their peer groups.

Furthermore, Duesenberry’s consumption hypothesis inplies that short-run APC is greater than
long-run APC. It can be seen in Fig. 9.2 that short-run average propensity to consume (APCy) is
greater than the long-run average propensity to consume (APC;). At point N on the short-run
consumption function (CC),

APCg = NY,/0Y,
and at point M on the long-run consumption function (OC),
APC, = MY,/OY,.

As the figure shows, NY, > MY,. Therefore, NY,/OY, > MY,/OY,. This proves that short-run
APC is greater than the long-run APC. This is an important point of distinction between the absolute
and relative income hypotheses.

Shortcomings of the Relative Income Hypothesis The economists have pointed out the
following shortcomings in the relative income hypothesis, though not significant enough to pose a
serious challenge to the validity of the theory.

One, the relative income hypothesis states that an upward change in income and consumption
is always proportional irrespective of whether change in income is small or large. The empirical
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evidence however suggests that exceptionally large and unexpected increases in incomes are often
associated, at least initially, with less than proportionate increase in consumption.®

Two, the relative income hypothesis states that consumption standards are irreversible. It is
however argued that this proposition may hold in the short run, but not in the long run. If income
continues to decrease, people cannot go on dissaving in the long run to maintain their earlier living
standards. That is, the consumption standard is reversible in the long run. This criticism is,
however, not very relevant because the relative income hypothesis does admit the reversibility of
consumption expenditure with decrease in income but less than proportionately. That is, reversibility
argument of the critics matters only with regards to proportionality.

Three, the relative income hypothesis states that income and consumption change always in the
same direction. It implies that recession must always be accompanied by a fall in the aggregate
consumption expenditure. There have, however, been contrary instances, e.g., during the 1948-49
recession in the US, consumption expenditure was rising while disposable income was decreasing.
Obviously, income and consumption had changed in the opposite direction. Such exceptions,
however, do not reduce theoretical importance of the relative income hypothesis.

It may thus be concluded that, despite its criticism based on some minor empirical aberrations,
Duesenberry’s relative income hypothesis is regarded as a significant improvement over the absolute
income hypothesis as it resolves certain paradoxes of the absolute income hypothesis.

9.3 THE PERMANENT INCOME HYPOTHESIS: FRIEDMAN’S
THEORY OF CONSUMPTION

The absolute income hypothesis relates household consumption to the current absolute income and
the relative income hypothesis relates it to the current relative income. Both these hypotheses relate
consumption to current income—absolute or relative. Milton Friedman® rejected the ‘current income
hypotheses’ and developed another theory of consumption, popularly known as permanent income
hypothesis. According to the permanent income hypothesis, it is the permanent income, not the
current income, which determines the level of current consumption expenditure.

Friedman’s theory postulates that consumption is the function of permanent income, i.e.,
C = f(¥,),
and that C is proportional to Y,, i.e.,
C=kY,
Permanent income, defined broadly, is the mean of all the incomes anticipated by the households

in the long run. The method of estimating permanent income, as described below, is an approxi-
mation of incomes anticipated from all human'® and non-human'' wealth (or capital). In simple

Evans, M. K., Macroeconomic Activity, (Harper and Row, 1969), p.19, and Glahe, Fred R., Macroeconomics:
Theory and Policy, (Harcourt Brace and Jovanovich, Inc., NY, 1973), p.75.

Milton Friedman, A Theory of Consumption Function, (Princeton University Press, 1957).

Income from ‘human wealth’ refers to the income from ‘human capital’ including training, education, skill and
intelligence. Broadly speaking, income from human capital is the income earned by selling the household labour.
* Income from non-human wealth (or capital) refers to the income from such assets as money, stocks, bonds, real
estate and consumer durables.
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words, it means labour income plus capital incomes. If all material, financial and human sources
of income are treated as wealth, then the permanent income of the current year can be defined as

Y, =W 9.3)

where Y, is the permanent disposable income with reference to the current year, W represents
overall wealth and r is the rate of return.

9.3.1 Treatment of Transitory Incomes and
Expenditures in Estimating Permanent Income

In addition to the permanent income, the households make some transitory incomes. For instance,
special bonus given to factory workers, lottery wins, and others. Like transitory incomes, there is
transitory loss of incomes due to unpaid sickness leaves, temporary loss of job or unemployment,
non-payment of wages due to labour strikes and lock-outs, a short time fall in the return on the
income earning assets due to fire and theft, and so on. The transitory incomes are addition to and
transitory income losses are subtractions from the permanent income. In the long-run analysis,
however, transitory income gains and losses are assumed to cancel out. Besides, the permanent
income hypothesis assumes no correlation between permanent and transitory incomes.

Like transitory income gains and losses, there are certain transitory purchases. The households
make once-in-a-while purchase of the goods which they do not need for immediate consumption.
Such purchases are made due to attractive prices or anticipated scarcity of a commodity. Similarly,
some routine purchases are deferred by the households due to lack of funds, sudden rise in the
price or a lower price expected in future. The purchases postponed are treated as negative transitory
purchases. The permanent income hypothesis assumes no relationship between income and tran-
sitory purchases made or postponed.

9.3.2 Basic Propositions of Permanent Income Hypothesis

The basic propositions and assumptions of the permanent income hypothesis can be stated alge-
braically as follows.

(@ C, = kYI7 : Permanent consumption (C) equals k proportion of
permanent income (¥, 9.4)
®vY,= Y, +7Y, : Measured income (Y,,) equals permanent income (Y, plus
transitory income (Y,,) 9.5)
(c)C,=C,+C, : Measured consumption (C,,) equals permanent consumption
() plus transitory consumption (C,.) 9.6)
(d) R, (Y, Y,)=0 : Correlation coefficient (R;) between Y,. and Y, equals zero  (9.7)
R, (C,, C) =0 : Correlation coefficient (R;) between C,. and C, equals zero (9.8)
Ry (Y,. C,) =0 : Correlation coefficient (R;) between Y,.and C,. equals zero (9.9)

These equations are self-explanatory. Yet, Eq. (9.4) needs some elaboration. It states that per-
manent or planned consumption is a certain proportion (k) of the permanent income. The propor-
tionality factor k need not be a constant because it depends on demographic and ethnic factors, the
interest rate, and the ratio of non-human wealth to permanent income.



The McGraw-Hill companies |

Theories of Aggregate Consumption 155

9.3.3 Estimating Permanent Income

Equation (9.3) gives the impression that W and r are precisely known and permanent income (¥,)
can be obtained simply by multiplying » by W. That is not the case. Therefore, the problem remains
to define and estimate permanent income. According to Dornbusch and Fischer,'” Friedman has not
provided a ‘standard definition’ of permanent income. He has, however, adopted a pragmatic
approach to estimating the permanent income. In his investigation, he found that permanent income
was equal to geometrically weighted average of present and past measured income. For testing his
hypothesis, Friedman estimated permanent income on the basis of measured income data for 17
years. The formula that he used to measure the permanent income is given below.

Y, =BY, + B -PB) Y_, +BL-B Y, +...+Bd-P"Y,_, (9.10)
where, Y, = permanent income in period #, 3 = rate of declining weightage for the annual measured
income in the past. In Friedman’s own estimate of permanent income, = 0.33.

Given the Eq. (9.10), the permanent income of a household in any year (say, period f) can be
easily obtained by summing up a declining percentage of incomes in the past years, say, t, t — 1,
t — 2 and so on. For example, assuming 3 = 0.33, the permanent income of a household for 2009
can be obtained as follows.

Yaooo = (0.33)Y5000 + 0.33(1 — 0.33)Y,005 + 0.33(1 — 0.33)%Y,07

+ 0.33(1 — 0.33)* Y,04 and so on 9.11)
= (033)Y2009 + 0'22Y2008 + 0.148Y2007 + 0'10Y2006 and SO On.
It means that permanent income for 2009 equals 33 percent of 2009-income plus 22 percent of
2008-income plus 14.8 percent of 2007-income plus 10 percent of 2006-income, and so on.

Now the question arises: How many past years are to be taken into account in measuring the
permanent income of a year? Friedman is not committed on the number of years to be considered.
One can however find that with 15 years, the value of 3 is reduced to nearly zero. Friedman has
himself considered 16 years in his study.

More importantly, Eq. (9.10) can be manipulated and reduced to a simpler version. Following
Eq. (9.10), the permanent income for year #-1 can be written as
Yy =BY + B =PV, +BU =P Y5 +...+B0-P) ", 9.12)
Multiplying Eq. (9.12) by (1 — B), we get
(1= B)Y, = (1= B) [BYy + B = PY,p + B = B)° Vs +
B =BT Y, (9.13)
=B = B) Yoy + B =BV, + BA = BV, 5+ ..+ BA - P Y,
By subtracting Eq. (9.13) from Eq. (9.10), we get
Y, — (1 - PB)Y,_, = BY, 9.149)

12 Dornbusch, R. and Fischer, S., Macroeconomics, 1994, p. 308 fn. The authors summarize Friedman’s formula
for estimating permanent income as follows.
V,=Y ,+g(¥y-Y))
where, Y, = permanent income, Y|, = income of the current year; Y_, = income of the previous year, and g = rate
of increase in income over the previous year (0 < g < 1).
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By rearranging Eq. (9.14), we get

Y, =Y, + (-pY,_, (9.15)

Equation (9.15) gives a simplified and final version of the equation for measuring the permanent
income which can be used to measure the permanent income of a household in any year. For example,
suppose that we want to measure the permanent income of a household for 2009, assuming B = 0.33,
Y5000 = Rs 50,000 and Y,,,s = Rs 40,000. Then the permanent income for 2009 can be obtained as
follows.

Y s000 = 0.33(Rs 50,000) + (1 — 0.33)Rs 40,000

P
Rs 43,300

Thus, the permanent income is a weighted average of the actual income of the year () chosen
for measuring the permanent income and the actual income of the preceding year (r—1). Whether
the measured average income is closer to the income of year ¢ or to that of the preceding year
(t—1) depends on the weightage. For example, with weightage 0.33, the measured average is closer
to the income of the preceding year (z—1). And, if B = 0.6, then the measured average income will
be Rs. 46,000 which is closer to the income of the year ¢

Main Features Friedman’s method of measuring permanent income has two special features.

First, it can be judged from Eq. (9.15) that if income in year ¢ is the same as income in year
t—1, that is, if income of the household has been constant over the current and the preceding years,
then permanent income is also the same. For example, ¥, = ¥, ; = Rs 50,000, then

Y, = 0.33 (50,000) + (1 — 0.33) 50,000 = 50,000.

Second, Eq. (9.15) implies also that if income increases continuously over time, that is, if Y, >
Y,_;, then permanent income (Y,,) is less than Y,. For example, ¥, = Rs 50,000 and Y, ; = Rs
40,000, then

Y, = 0.33 (50,000) + (1 — 0.33) 40,000 = 43,300.

9.3.4 Permanent Income and Consumption

Having described Friedman’s method of measuring permanent income, we return to his theory of
consumption. His hypothesis that consumption in any year is a function of the measured permanent
income has already been shown by the consumption function (9.4), i.e., C, = kY,. With permanent
income measured as in Eq. (9.15), the long term or permanent consumption function can now be
expressed in terms of Eqs. (9.4) and (9.15) as:

C, = k[BY, + (1 - P)Y,,] (9.16)

The long-term consumption function is shown by the line C; in Fig. 9.3. To begin the analysis,
suppose a short-run consumption function is given as C, = a + bY,, (where, ¥, = measured income)
and is shown by the line C,, included in the diagram for a comparative view of short and long-
run consumption functions. Friedman’s long-run consumption function has a zero intercept whereas
short-run consumption function has an intercept, a = OC,,.

As shown in Fig. 9.3, the two functions intersect at point A because both measured and
permanent incomes are the same at OM. In order to compare the two consumption functions, let
the measured income rise to ON in a subsequent year and as a result of it, permanent income rises
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to OQ. Note that in both the cases, consumption rises from OC, to OC,. However, if the measured
income stays at ON year after year, then the consumption will shift to point B.

9.3.5 Critical Assessment c

Empirical evidence supports the permanent in- 2
come hypothesis more than any other hypoth-
esis. However, its critics have pointed out the
following snags in this theory.

First, one of the main conclusions of
Friedman’s theory is that APC = MPC
throughout. For a cross section data, it means
that ‘rich’ and ‘poor’ consume the same
proportion of their income. This conclusion has
been questioned by most critics on the empirical
ground. Friend and Kravis'® have, for example,
argued that low-income households are forced 0 45° N Y
to consume a larger proportion of their income Measured (¥.) and Permanent (o) Incomes
compared to the high-income households. This m P
fact implies that MPC declines when permanent
income increases.

O O
=7 N

O
)

Measured and Permanent C

Fig. 9.3 The Permanent Income Hypothesis

Second, according to permanent income hypothesis, transitory positive and negative incomes and
transitory consumption are not correlated. This means that short-run income variations do not
affect consumption. This means that MPC = 0 and MPS = 1. This conclusion conflicts with the
conclusion that MPC and therefore APC remain constant throughout. Houthakkar'* has questioned
Friedman’s conclusion that MPC of transitory income equals zero. He argues that it is possible that
when the wallet of a person is stolen, he/she cuts down his/her shopping. But it is difficult to believe
that when a person has a lucky day at races, he/she runs to the saving bank: the person does
consume a part of the transitory income made at the race course. Kreinin'® finds in an empirical
study that MPC of windfall gains is positive. Recent empirical studies also support this contention.

In reply to this argument, Friedman and others have argued that transitory large positive gains
or windfalls are generally spent on consumer durables. Expenditure on consumer durables are in
the nature of investment which yields services over a number of years and only a small fraction
of the total flow of services of the consumer durables is consumed. If only annual consumption
is considered, the change in MPC would rather be insignificant. Therefore, the assumption of zero
MPC of transitory income seems to be more plausible.

Third, critics argue that “The long string of terms (estimating) permanent income” in Friedman’s
hypothesis, “is extremely unwieldy in a more detailed econometric analysis.”'

These points of criticism question the validity of Friedman’s hypothesis only at the micro level
which are not strong enough to invalidate his theory at the macro level. As Michael Evans'’ has

Friend, Irwin and Kravis, B. Irving, “Consumption Pattern and Permanent Income,” Am. Eco. Rev., Vol. 47, May
1957.

Houthakkar, H. S., “The Permanent Income Hypothesis,” Am. Eco. Rev., June 1958, p. 398.

Kreinin, M. E., “Windfall Income and Consumption—Additional Evidence,” Am. Eco. Rev., 51, June 1961.
Michael Evans, Macroeconomic Activity, op. cit., p. 23.

Michael Evans, Macroeconomic Activity, op. cit., p. 34.
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observed, “.. it can be fairly said that the weight of evidence supports this theory. Even if the parts
of the hypothesis are ultimately shown to be incorrect, Friedman’s reformulation has reshaped and
redirected much of the research on the consumption function.”®

9.3.6 Policy Implications of the Permanent Income Hypothesis

Consumption theories have significant policy implications because the government is often required
to alter household consumption with a view to achieving some economic goals. For instance, a
government is often required to curb the household consumption during the period of high inflation,
by a hike in tax rate, specially when rise in price is caused by increasing consumer demand.
Similarly, during the period of economic recession, a government is required, as a matter of policy,
to revive the economy by encouraging demand by such budgetary measures as tax-cut and subsidy.
For instance, Indian government is currently using these measures to control the recessionary trend
in the economy.

As regards the comparative usefulness of various consumption theories, the permanent income
hypothesis is considered to be a better policy guide than the absolute and relative income hypoth-
eses. The argument runs as follows. The absolute income hypothesis states that current consump-
tion depends on the current absolute income while according to the relative income hypothesis
current consumption depends on the current relative income. Therefore, the policy implication of
these hypotheses is that a tax rebate and a subsidy would affect the consumption in the current
year and the magnitude of the effect will depend on the MPC and the multiplier. According to the
permanent income hypotheses, however, household consumption depends on the permanent in-
come. So the effect of a tax rebate or subsidy on the household consumption depends on how the
households view the policy measure. If they view a tax rebate or a subsidy as transitory gains, their
consumption remains unaffected. If they expect the tax rebate or subsidy as a permanent gain, then,
given the method of measuring permanent income, such policy measures would be effective
immediately. The policy measures affect consumption, if they do at all, only marginally and their
effect is distributed over a number of years. These conclusions have been verified with respect to
the US economy by Modigliani and Steindel."

9.4 THE LIFE-CYCLE THEORY OF CONSUMPTION:
THE LIFE-CYCLE HYPOTHESIS

The life-cycle theory of consumption, popularly known as ‘life-cycle hypothesis,” was developed
by Ando and Modigliani® in the early 1960s. Like Friedman’s permanent income hypothesis, the
life-cycle hypothesis too rejects the Keynesian consumption theory that the current consumption
depends on the current income. The life-cycle hypothesis postulates that individual consumption

18 Michael Evans, Macroeconomic Activity, op. cit., p. 34.

% Pranco Modigliani and Charles Steindel, “Is Tax Rebate an Effective Tool for Stabilization Policy?”, Brookings

Paper on Economic Activity, No. 1, 1977.

% Albert Ando and Franco Modigliani, “The Life-cycle Hypothesis of Saving: Aggregate Implications and Tests,”

Am. Eco. Rev., March 1963. The basic idea of this theory was developed earlier by Franco Modigliani and R.
E. Brumberg in their paper “Utility Analysis and the Consumption Function: An Interpretation of Cross-Section
Data” in Kenneth K. Kurihara (ed.) Post-Keynesian Economics, (Rutgers University Press, 1954), and even earlier
by Franco Modigliani in his “Saving Behaviour: A Symposium,” Bulletin of the Oxford Institute of Statistics, Vol.
19, May 1957.
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in any time period depends on (i) resources available to the individual, (ii) the rate of return
on his capital, and (iii) the age of the individual. The resources available to an individual consist
of his existing net wealth and the present value of all his current and future labour incomes.
According to the life-cycle hypothesis, a rational consumer plans consumption on the basis of all
his resources and allocates his income to consumption over time so that he maximizes his total
utility over his life time.

9.4.1 Basic Propositions
The basic propositions of the life-cycle theory of consumption can be summarised as follows.

(i) The total consumption of a ‘typical individual’ depends on his current physical and financial
wealth and his life-time labour income.
(ii) Consumption expenditure is financed out of the lifetime income and accumulated wealth.
(i) The consumption level of a typical individual is, more or less, constant over his lifetime.
(iv) There is little connection between current income and current consumption.

Propositions (i) and (ii), can be transformed into a lifetime consumption function as follows.
C=aWi + cY; 9.17)

where, W; = real wealth, Y, = labour income, a = mpc wealth income, and ¢ = mpc labour income.

To explain the life-cycle hypothesis, let us suppose that an individual expects to live for N years
with his retirement age at R. He starts working at the age of B, i.e., his working life equals R—B
years. For simplicity sake, we assume also: (i) that the individual has no uncertainty about his
longevity, employment and health condition; (ii) that he earns no interest on his accumulated
savings; (iii) that he does not consume his total labour income; and (iv) that prices remain constant.

With these assumptions, his lifetime income is estimated as follows.

Lifetime income = Y;(R — B)

where, Y, = annual labour income, and R — B = number of working years. Assuming R — B = E|
to be the earning life, we may redefine lifetime labour income as lifetime income = Y; X E;

According to the life-cycle hypothesis, an individual plans his lifetime consumption in such a way
that his lifetime consumption equals his lifetime income. Here the term ‘lifetime’ means working
life = N — B. Given the individual’s expected life of N years and his planned constant (annual)
consumption (C), the consumption hypothesis can be written as

CxN=Y, xE; (9.18)
Given the Eq. (9.18), the lifetime consumption (C) can be worked out as
Y. X E;
C=—-+ 9.19
N (9.19)

Equation (9.19) reveals that only a fraction of labour income is consumed annually and the rest is
saved and accumulated. We will return to the savings aspects shortly. Let us first explain the life-
cycle hypothesis through a numerical example.

Numerical Example Suppose (i) life expectancy (N) = 80 years, (ii) retirement age (R) = 60
years, (iii) age at start of working life (B) is 20 years, (iv) working life (R — B) = E; = 60 -20 =40
years, and (v) annual income (Y;) = Rs 225,000. On these assumptions,
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Lifetime income = Y; X E;, = Rs 225,000 x 40 = Rs 9,000,000

The lifetime income is shown by the area Y; MRB = Y;B X BR in panel (a) of Fig. 9.4. Following
Eq. (9.19), individual’s planned working-life consumption can be worked out as follows.

E; xY,  40x225,000

C==—% 60
= (2/3) X Rs 225,000
= Rs 150,000

This means that two-thirds of the income is annually consumed. The remaining part of the
income is saved and consumed after the retirement. Since we know the annual income of the
individual and have worked out the annual consumption, we can find his savings (S) easily.

S = Lifetime income — Working life consumption
(Y, X E;) - (CxEp)
(Rs 225,000 x 40) — (Rs 150,000 x 40) = Rs 3,000,000

\ (b)

(@) b
- 3,000 f- == —=mmmmmmmememo : ;
T 3001 - i i
o
e o : :
5225 8 2,000 | |
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E 150 T = : :
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B 501 @ : :
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- Years

Fig. 9.4 The Life-cycle Hypothesis

Figure 9.4(a) shows individual’s lifetime saving, Rs 3,000,000, by the area Y; MSC =Y, M x MS.
Note that CS = BR = E; = working life. Figure 9.4 shows also the dissaving which equals the area
RSTN. Dissaving equals consumption during the retired life. Dissaving equals total saving
=Rs 3,000,000. This means that consumption after retirement is financed out of the past savings
or accumulated wealth. The growth of savings during the working lifetime is shown in panel (b) of
Fig. 9.4. Line BP shows the growth of savings till the retirement age of 60 years. Line PN shows
decline in the accumulated savings or decrease in individual’s wealth. This increase and decrease in
savings gives the life-cycle hypothesis. The saving behaviour tells how an individual, given his lifetime
income, plans his lifetime consumption and savings so that he has a smooth life with his constant
living standard.
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Criticism Like other consumption theories, the life-cycle hypothesis too has its own weaknesses.

First, the life-cycle hypothesis has been strongly criticized for its strong assumptions. This
theory assumes that an individual has a definite vision of future size of his income, the entire profile
of his life-time income, availability of present and future credits, future emergencies, opportunities
and social pressures, present and future rates of interest and returns on investment, and that he has
a finely planned life. These assumptions are questionable.

Second, the life-cycle hypothesis assumes that the expectation of the spending units about their
own life expectancy has a high degree of ‘certainty’ whereas the world’s experience is full of
uncertainties in economic life. Therefore, this kind of assumption is highly untenable.

Third, this theory assumes that each individual has all the information he needs; can make all
the fine and complex calculations; makes rational decisions; and plans his present and future
consumption so finely that it can be repeated year after year. This is an unrealistic assumption.

Fourth, Branson and Litvack have criticized Ando-Modigliani hypothesis for obscuring the re-
lationship between current income and current consumption. In their own words, “The analysis of
the relationship of current consumption to the present value of the entire future income stream
suggests that a change in current income not accompanied by a change in expected future income
would cause a relatively small change in current consumption. To a certain extent, Ando-Modigliani
analysis obscures this point by assuming that expected average income depends on current income,
raising the leverage of current income on current consumption.”!

Finally and more importantly, the empirical studies that have been carried out to verify the life-
cycle hypothesis do not produce supporting evidence. Instead, most studies on the subject in the
subsequent period produce evidence contrary to the life-cycle theory of consumption.22

9.5 CONSUMPTION UNDER UNCERTAINTY: ROBERT HALL’S
RANDOM-WALK THEORY

The theories of consumption, discussed above, assume that the consumers have certainty about
their income. More importantly, Ando-Modigliani’s life-cycle income hypothesis and Friedman’s
permanent income hypothesis also assume certainty about the income — be it life-cycle or permanent
income. In reality, however, life-cycle income and permanent income are not predictable with high
degree of certainty. It means that there is uncertainty about the future income. This raises doubt
about the validity of these consumption theories. An economist, Robert E. Hall, has, however,
attempted to develop a new theory of consumption23 by incorporating the element of uncertainty
of income to life-cycle and permanent-income hypothesis. His theory is known as the modern
version of Life-Cycle (LC) and Permanent Income (PI) hypothesis (abbreviated to LC-PI hypoth-
esis) and also known as random walk theory of consumption.

To begin with, let us recall that LC and PI hypotheses postulate that households make expec-
tations about their future income with certainty and behave rationally. Under the condition of

2L Branson, W. H., and Litvack, J. M., Macroeconomics, (Harper and Row, New York, 1976), p.199.

22 For details see Dornbusch, R. and Startz, S., Macroeconomics, op. cit., p.306, Box 11.1.

2 See Robert E. Hall, “Stochastic Implications of the Life-cycle — Permanent Income Hypothesis: Theory and

Evidence”, Journal of Political Economy, Vol. 86, December 1978.
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certainty, consumers rationality means that they maximise their lifetime utility, i.e., utility gained over
lifetime. The lifetime utility is defined as
Lifetime Utility = u(C,) + u(C,.;) + ... + u(Cp_;) + u(Cy) (9.20)
where u = utility gained, and C, = consumption in a period of time (f), and so on.
Consumers choose to consume in each period, i.e., in period #, t + 1, ¢t + 2, etc., so that their
lifetime utility is maximised with the condition that lifetime utility equals their lifetime resources,
the income. The utility maximisation condition is equalising marginal utility gained in each period
of time. The utility maximisation condition can be specified as
MU(C,_)) = MU(C) = MU(C,,))
Let us now introduce uncertainty about lifetime income. If there is uncertainty about the income,

there is uncertainty about maximisation of lifetime utility. In that case, the consumer would be
uncertain in equalising MU (C, with MU(C,,,) to maximise his/her lifetime utility.

Hall applied rational expectations theory to explain consumer behaviour under the condition of
uncertainty. Rational expectations are made by ‘using all available relevant information and using
it intelligently’. In case expectations about future income are rational, then the rule, according to
rational expectations theory, is to equalise marginal utility in period ¢ with expected marginal utility
in period ¢ + 1. Thus, the modified rule for utility maximisation is given as:

E[MU(C1+1)] = MU(Ct)-

Upto this level of analysis, the theory is very close to Friedman’s permanent income hypothesis.
But marginal utility functions cannot be specified reliably. But, accordings to Hall, one thing is fairly
reliable that total utility (U) depends on total consumption (C). So the rule for utility maximisation
can be rewritten as:

E[(Ct+1)] = (Cz)
However, expected value of consumption, i.e., the value of E[(C,, )], is not observable either.
It is here that Hall applied that the theory of rational expectations to the theory of consumption.
According to Hall, the observed consumption behaviour can be written as:

C,i=C + e
where ¢ is expected consumption due to sudden or ‘surprise’ rise in income.

This theory constructed by Hall is known Hall’s random-walk model. The reasoning of the
random-walk model runs as follows. There is uncertainty about future income — it may increase
or decrease over time. Accordingly consumers adjust their consumption level. For example, the
central government officers in India had never expected over 50 percent increase in their salary
recommended by the Sixth Pay Commission. This came as a ‘surprise’ rise in their salary income.
Similarly, managerial staff of some companies had not expected a reduction in their pay package
in year 2008. But some companies had announced reduction in pay package. Going by permanent
income hypothesis, people facing fluctuation in their income try to ‘smooth’ their consumption level
over time. When people get unexpected rise in their income, they increase their consumption.
Likewise, people facing decline in their income, reduce their consumption level. This kind of change
in consumption is unpredictable. Thus, the change in consumption in case of uncertainty is a
‘random’ change in consumption. This is the basic conclusion of random-walk model.
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9.6 CONCLUDING REMARKS ON CONSUMPTION THEORIES

We have noted in the preceding sections that all consumption theories—from Keynes’ absolute
income theory to Hall’s random walk theory—have their own merits and demerits. So the question
that arises now is: What is the final status of the consumption theories? An answer to this question
lies in the empirical validity of the consumption theories. But the empirical evidence on income and
consumption relationship is too ambiguous.

James Tobin’* made a comparative study of the absolute income and the relative income
hypotheses based on four different sets of empirical data to find their empirical validity. His results
do not tell categorically which of these hypotheses has a greater empirical validity. However, his
findings based on short-run budget data, support absolute income hypothesis, but not the long-run
relationship between consumption and income. His own study has however been questioned too.

According to Gardner Ackley®, although permanent-income and life-cycle consumption theories
have earned a great honour in recent years for providing theoretical basis of empirical research on
consumption behaviour, ‘this seems a victory by default.” The honour is accorded to these theories
because ‘there is absence of serious competition’ and not because they have improved ‘our under-
standing of aggregate consumption.” Their ‘fundamental assumptions can be seriously challenged,’
particularly their ‘stability.’

Michael K. Evans comments on the permanent income hypothesis, “Without making final judg-
ment on whether the strict terms of the permanent income hypothesis will hold, it can be fairly said
that the weight of evidence supports this theory.”>°

Finally, it is generally agreed that the short-run consumption function takes the form of Keynesian
consumption function given as C = a + bY (where Y is current income) and the long-run
consumption function as C = kY, (where Y, is current income). Though there is no conclusive
evidence for either of these consumption functions, ‘regardless of which explanation [of
consumption] is correct, Keynes’ original consumption function starts to look more attractive. That
is, current income has a larger role in determining consumer spending than what the random-walk
hypothesis suggests.”?’

9.7 NON-INCOME FACTORS AFFECTING CONSUMPTION

It may be inferred from the foregoing discussion that change in income does not fully explain the
change in consumption expenditure even though income is the dominant determinant of the con-
sumption level. It implies that there are some non-income factors also which influence the propor-
tion of income consumed. As Ackley has remarked, “Either there is an erratic, unexplainable element
in spending, particularly important in the short run, or there are other systematic factors influencing
consumption that need to be brought into the analysis.”*®

2 James Tobin, “Relative Income, Absolute Income, and Saving”, in Money, Trade and Economic Growth,

(Macmillan, NY, 1951), pp. 135-156. For a good summary, see Glahe, Macroeconomic Theory and Policy, Ch.
5.

Gardner Ackley, Microeconomic Theory and Policy, (Macmillan and London Collier Macmillan, NY, 1978).
Michael K. Evans, Macroeconomic Activity, op. cit., p.34.

7N. Gregory Mankiw, Macroeconomics (NY, Worth Publishers, 5th Edn., 2003), p.456

B Gardner Ackley, Macroeconomic Theory, (Macmillan, NY, 1969), p.267.

25.
26.
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Keynes had himself recognised the influence of non-income factors on consumption. He has
classified them under two categories: (i) the “objective factors” and (ii) the “subjective factors.”?’
Of Keynes’s objective and subjective factors, that have figured most under ‘the other factors
influencing consumption’ include: (i) change in interest rates, (ii) change in price level, (iii) expec-
tations about future prices, (iv) wealth or net assets of the household, and (v) distribution of the
national income in regard to national consumption level. Some economists have made empirical
studies to find the influence of such factors on the household consumption. The empirical findings
have, however, not produced conclusive evidence of non-income factors in the aggregate consump-
tion. However, we discuss here, for completeness sake, the effect of first four non-income factors
on consumption.

9.7.1 Interest Rate and Consumption

The Classical View The classical economists were the first to point out the relation between
interest rate and consumption. They held that the rate of interest is an important factor influencing
the consumption and saving. This view is based on the observation that people prefer present goods
to future goods. People save for future only when they have a high prospects for future consump-
tion. It is the rate of interest earned on savings which determines the prospects of future income
and consumption: the higher the rate of interest, the

higher the future income and consumption prospects,

prices remaining stable at equilibrium. Therefore, at T
high rates of interest, the households tend to save
more and consume less. This forms the basis of the
classical theory of interest.

In order to examine the classical view theoreti-
cally, let us assume a typical individual who has (i)
a regular, constant income, (ii) no past savings or
accumulated wealth, (iii) attempts to maximise utility
over his life time, and (iv) faces constant prices. Let
us also assume that the individual saves a part of his
present income for future consumption, and he
hoards his savings—does not invest it. The present- o c <K V] -
future consumption possibilities of the individual is Present Consumption
shown by 45° line NM in Fig. 9.5. This line shows
the possible combinations of present-and-future con-
sumption and serves as intertemporal budget line (IBL).

N BA = CM(r)

Future Consumption

Fig. 9.5 Intertemporal Budget Constraints

A typical individual, however, does not hold his savings in the form of idle cash balance. He
invests his savings so as to enhance his future income. As a result, the intertemporal budget line
(IBL) rotates to the position of TM (see Fig. 9.5). As shown in Fig. 9.5, the individual having an
income of OM consumes OC and saves CM = AC of his income. If he hoards it, his future
additional consumption will be AC = CM. But when he invests his savings, he earns an income of
BA, given the rate of interest (r). The shift in the intertemporal budget line shows that saving and
investment increase the prospects for future consumption from AC to BC.

P For details, see Chapters 8 and 9 of his The General Theory.
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Individual’s Intertemporal Equilibrium The question that arises now is: How does a
consumer distribute his income between consumption and savings so that his total utility over his
life time is maximised? This question can be answered by superimposing his intertemporal con-

sumption indifference map over the intertemporal
budget line. The intertemporal consumption indiffer-
ence curve (IIC) is drawn on the basis of an
individual’s subjective valuation of the present and
future consumption. The /IC is shown in Fig. 9.6.
The curve /IC shows various combinations of the
present and future consumption which yield the
same amount of utility over time. The slope of the
indifference curve shows the marginal rate of sub-
stitution between the present consumption and the
future consumption.*

Figure 9.7 presents the individual’s equilibrium at
point B where intertemporal indifference curve /IC,
is tangent to the intertemporal budget line. Point B
shows the optimum distribution of income between
consumption and saving for an individual seeking to
maximise his life time utility. As Fig. 9.7 shows, the
individual with an income of OM consumes OC and
save CM and maximises his total utility over time.

Macro Level Effect of Interest Theoretical
analysis of the consumption behaviour of a typical
individual in response to change in the interest rate
can be extended to see the effect of changes in the
interest rate on the aggregate level of consumption.
For macro level analysis, households may be di-
vided into three categories: (i) households preferring
higher future consumption to present consumption;
(i) households preferring present consumption to
higher future consumption; and (iii) households in-
different between present and future consumption.
The effect of interest on consumption and savings
at the macro level is the sum of the behaviour of the
three categories of households.

|
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Fig. 9.6 The Present-Future Consumption
Indifference Curve
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Fig. 9.7 The Optimum Intertemporal
Consumption

Theoretically, the responses of different categories of households to the rise in the interest rate
remains ambiguous. According to Shapiro, “No simple, systematic relationship can be established

30 For example, as shown in Fig. 9.6, the individual would sacrifice ST of his present consumption for SR of future
consumption and he will remain equally well off over time. Since the slope of /I/C changes all along the curve,
an upward movement on the curve shows increasing cost of present consumption in terms of future consump-

tion and vice versa.
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between aggregate personal savings and the rate of interest on the theoretical grounds.”' According
to Baird, however, consumption and interest rate are inversely related and a rise in the interest rate
encourages savings and discourages investment.>? Their views are a matter of empirical verification.
As regards, the empirical evidence of the relationship between consumption and interest rate, it
is ambiguous too. Most studies on consumption-interest relationship have concluded that consump-
tion is, in general, insensitive to the changes in the interest rate.>> Some researchers, however, find
that there is a positive relationship between consumption and interest rate.** Some others find that
the expenditure on consumer durables is negatively related to the rate of interest.> The empirical
evidence on the influence of interest rate on the consumption expenditure is not conclusive.

9.7.2 Price Level and Consumption

Price related factors that are expected to influence the aggregate consumption expenditure are: (a)
change in price levels, and (b) expectations about future prices. Here we discuss the effect of
change in price level on consumption.

A significant rise in the general price level is generally accompanied by a more or less similar
increase in money income.>® The rate of increase in money income may be equal to, greater than,
or smaller than the rate of increase in prices. When increase in prices and disposable money income
are proportional, consumption in real terms remains almost unchanged and the consumption-income
ratio remains largely unchanged. When disposable income increases at a rate higher than the rate
of increase in price, one may expect consumption to increase. But then this is income effect, not
the price effect. When money income increases at a slower pace than the prices, then the real
consumption tends to decrease. These observations are based on the assumption that people do not
suffer from “money illusion.”

It is, however, often argued that people do suffer from money illusion and it influences their
consumption. Money illusion refers to consumers’ false feeling of richness with increase in money
income even if their real income is falling due to increase in prices. With this false feeling of
richness, they tend to spend more on consumption.®’

SLOg, Shapiro, Microeconomic Analysis, 4th Edn, (Galgotia, New Delhi, 1994), p.352.

32 Baird, Charls, W., Macroeconomics—An Integration of Monetary and Income Theories, (University of California,

Los Angeles, 1973), p. 95-101.

A good summary of the works on this issue can be found in “The Determinants of Consumer Expenditures: A
Review of Present Knowledge,” by Daniel B. Suits in Impacts of Monetary Policy by the Commission on Money
and Credit (Englewood Cliffs, N.J., Prentice-Hall Inc., 1963).

See, for example, Warren E. Weber, “Interest Rates, Inflation and Consumption Expenditure,” Am. Eco. Rev.,
Vol. 65, December 1975.

See, for example, Michael J. Hamburger, Frederic S. Mishkin “Interset Rates and the Demand for Consumer
Durable Goods,” in Am. Eco. Rev., Vol. 57, December 1967.

For instance, price level in India had risen at annual rate of 8—10% over 25 years before 1990-91 and per capita
GNP (at current prices) has risen at 10-12 during this period—Basic Statistics Relating to the Indian Economy,
CMIE, August 1993, Tables 13.1 and 22.2.

On the contrary, some consumers look only at the denominator and suffer from another kind of illusion, called
price illusion. Such consumers feel they are getting worse of with an increase in price level and tend to consume
less because of price effect even if their money income is increasing proportionately or even more.

33.

34.
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The question whether people suffer from money illusion has been examined both theoretically
and empirically. From a theoretical standpoint, consumers are assumed to be rational being and
money illusion implies irrationality and hence there is no money illusion. Empirically too there is little
evidence of money illusion. However, two recent studies®® based on the US data show the existence
of money illusion in consumer behaviour. In 1969, Branson and Klevorick® showed in their study
that money illusion does exist in the US consumer behaviour in short run. They found that ‘price
level plays a significant role in determining the level of per capita real consumption in the United
States’ and that ‘real consumption increases when the consumer price index rises with real income
and wealth constant.” In a similar study, Raymond M. Johnson*® found the existence of money
illusion in the behaviour of the US consumers.

9.7.3 Price Expectations and Consumption

Apart from the actual change in price, consumers’ price expectations also matter in determining the
present level of consumption. In general, when consumers expect prices to rise in future, they tend
to spend more, especially on consumers durables. On the contrary, when consumers expect prices
to fall in future, they tend to postpone their consumption with a view to benefit from the expected
lower prices. Such occurrences are generally of temporary nature. In general, prices tend to
increase and people adjust their consumption to price levels in accordance with increase in their real
income.

Sometimes, however, expectations about future prices play havoc on prices and on the economy.
Expectations of price rise in future prompts people to buy more. This results in unusual rise in
demand for goods. Some times it leads to hyper inflation. For instance, when the Korean war began
in 1952, the World War-II experience of shortages and high prices prompted the consumers to
stock consumer goods for the war period. The result was, prices shot up, which might not be the
case otherwise. But again, such events do not show a consistent relationship between price expec-
tations and consumption.

However, expectations about future prices do play a significant role in consumer’s decision.
From theoretical point of view, anticipated rise in price should increase the present consumption.
Empirically, however, the precise nature of their influence on the consumer behaviour is still
unknown.4ISome researchers have found a negative effect of anticipated higher price on the con-
sumption.

9.7.4 Woealth and Consumption

Another factor that is considered to influence the consumption behaviour is the accumulated wealth
in the form of land and building, bank balances, shares and debentures, bonds and cash holdings
(including accumulated black money). A household with a large accumulated wealth is expected to
spend a larger part of its present income on consumption than those with the same income but no

3 See also Michael M. Edgmand, Macroeconomics: Theory and Policy, (Prentice-Hall, NJ, 1979), p.12.

William H. Branson and Alvin K. Klevorick, “Money Illusion and Aggregate Consumption Function,” Am. Eco.
Rev., 59, December, 1969.

Raymond M. Johnson, “The Empirical Question of Money Illusion in the United States: Its Implications for
a Patinkin-Type Model”, (unpublished doctoral dissertation, Oklahoma State University, 1973).

For instance, F. Thomas Juster and Paul Wachtel. “Inflation and the Consumer” in Brokings Papers on Economic
Activity, No. 1, 1972.

39.
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accumulated wealth. There are at least two possible reasons for this. First, people in general try
to maximise their utility over time and, those with accumulated wealth have assured future income
for a higher level of future consumption. Therefore, they do not feel the need to save for future
consumption. Second, the marginal utility of the accumulated wealth goes on diminishing which
increases preference for the present consumption. For such households APC increases.

As regards the effect of wealth on aggregate consumption, it depends on: (i) distribution of
wealth between accumulating and non-accumulating households, and (ii) distribution of private
wealth among the households. The higher the proportion of wealthy households with increasing
APC, the higher the probability of rise in the aggregate level of consumption with increase in wealth,
and vice versa. And, the greater the inequality in the distribution of private wealth, the smaller the
influence of wealth on the aggregate level of consumption.

Concluding Remarks 1In the preceding section, we have discussed briefly economists’ views
on the influence of four non-income factors on the level of the aggregate consumption. These
‘other factors’ include rate of interest, price level, price expectations, wealth, and also distribution
of income. None of these factors is found to have a systematic relationship with consumption either
on theoretical or on empirical ground. Nor do they appear to have a priori a considerable influence
on the consumption level. The findings of the empirical works are not conclusive. In the final
analysis, therefore, the absolute disposable income is considered to be the most important
determinant of the aggregate consumption, in spite of the effects of some other factors.
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QUESTIONS FOR REVIEW

. What significant contribution emerges from
the post-Keynesian consumption theories?
How would macroeconomic analysis be af-
fected in the absence of the alternative theo-
ries of consumption?

. Describe briefly the absolute income hy- 7. The level of consumption is determined only
pothesis. What are its main properties and by the level of income, be it absolute, relative
weaknesses. or permanent. Do you agree with this state-

. What is the main theme of the relative in- ment? If not what other factors influence
come hypothesis? What is meant by the household consumption?

‘ratchet effect’? What are the weaknesses of 8. The interest rate affects saving and invest-
the relative income hypothesis? ment. Does it affect consumption also? What

. Describe the permanent income hypothesis. are the classical views in this regard?

How is the permanent income measured? 9. Is there any relationship between the present
Examine it critically. and future consumption? How does a con-

. What is permanent income hypothesis of sumer allocate his income between the
consumption behaviour? How is the perma- present and the future consumption with a
nent income hypothesis different from the view to maximising his life-time utility?
absolute income hypothesis? 10. What is ‘money illusion’? How does it affect

. Write a note on the merits and demerits of the the consumption of those suffering and not
Keynesian and post-Keynesian income- suffering from money illusion?
consumption hypotheses. 11. The households with large accumulated

wealth and a given income tend to spend
more than those with the same income but no
wealth. Do you agree with this statement?
Give reason for your answer.
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Chapter 10

Il
Theory of Investment

and Capital
Accumulation

INTRODUCTION

In our discussion on the theory of income determination in
Part 2, investment was throughout treated as a ‘constant’
variable, In reality, however, investment spending is a very
‘volatile’ component of GDP'. However, as can be seen in
Table 10.1, investment has not been very volatile in India.
Investment, percentage of GDP, has been fairly stable in India.
However, a review of data on annual percentage of gross
capital formation to GDP shows 2-3 percentage point variation
in investment GDP ratio.

In general, however, investment being the second most
important component of GDP, fluctuation in investment is the single most important factor causing
business cycles—boom and depression—fluctuation in production, employment, price levels and
foreign trade. Investment is, in fact, a pivotal factor in any economic system. Rising investment
leads to growth in GDP and a continuous decline in investment leads to depression in the economy.

In this Chapter, we will discuss the theory of investment. Let it be noted at the outset that the
theory of investment is a vast subject in itself. Also, “the theory and measurement of investment
behaviour is one of the most controversial areas of professional economic study”. A number of

! For volatility of investment in the US, see Rudiger Dornbusch, Stanley Fischer and Richard Startz, Macroeco-

nomics (Tata McGraw-Hill, New Delhi, 9" Ed., 2004), p.361; N. Gregory Mankiw, Macroeconomics (Worth
Publishers, New York, 2003, 5% Ed., 2003), pp. 461-62.

z Meyer, J, R, and Glauber, R, Investment Decisions, Economic Forecasting, and Public Policy, (Harvard Business
School, 1964), p.1.
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Table 10.1 Gross Domestic Saving and Investment* as Percentage of GDP

(At current prices)

Year Savings as % of GDP Investment as % of GDP
1960-61 11.2 14.4
1965-66 13.7 16.1
1970-71 14.2 15.6
1975-76 16.9 18.8
1980-81 18.5 18.5
1985-86 19.0 23.5
1990-91 22.8 24.2
1995-96 244 26.6
2000-01 23.7 24.2
2005-06 342 34.8
2006-07 35.7 36.4
2007-08 Q 37.3 38.7

* Based of data on ‘Gross Domestic Capital Formation’.
Source: Economic Survey 2008-09, MOF, GOI, Table 1.6, p. A-10-11.

economists have attempted to explain the investment behaviour and, in the process a variety of
theories® have been formulated, adding more to the controversy. Despite the extensive literature on
the subject, ‘our understanding of the factors that determine the amount of investment remains far
from satisfactory—either on a theoretical or on an empirical basis’*. A comprehensive treatment of
various theories of investment falls outside the purview of this book and a summary treatment of
complex theories may be misleading. We will, therefore, confine our discussion to the central theme

of the investment theory.

The aspects of investment theory that are discussed here include the following.

(i) Methods of Investment Decisions:
(a) Net Present Value Method, and

(b) Marginal Efficiency of Capital Method
(i) Marginal Efficiency of Capital and Marginal Efficiency of Investment

(iii) Theory of Capital Accumulation

(iv) Income and Investment: The Acceleration Theory of Investment
(v) The User Cost of Capital and Investment

(vi) Tobin’s g Theory of Investment.

Including Keynesian, neoclassical, accelerator, profit, and financial theories of investment. For a detailed and

advanced treatment of investment theories, see D.W. Jargenson, and C.D. Siebert, “A Comparison of Alternative
Theories of Corporate Investment Behaviour”, Am. Eco. Rev., September 1968.

4 Gardner Ackley, Macroeconomics: Theory and Policy, (Macmillan, NY, 1978,), p.244.
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It may also be added here that the major components of investment, as defined in national income
accounting are (i) business investment in plant, building, machinery, etc., (ii) residential buildings,
and (iii) investment in business inventories. Following the general practice, however, we will
concentrate on the theory of investment in plant and machinery by the business firms. Besides, the
determination of investment in these kinds of assets vary from asset to asset. We will, however,
assume profit maximisation as the basic motive of investment.

Let us begin our discussion with some basic aspects used in investment analysis.

10.1 SOME BASIC CONCEPTS

Some basic concepts used in the analysis of investment spending and in investment decisions are
discussed below.

10.1.1 Investment

What is meant by investment? In general sense of the term, investment means using or spending
money on acquiring physical or financial assets and skills that yield a return over time. Acquiring
physical assets takes the form of land, building, machinery and equipments. Financial assets include
time deposits, shares, bonds, mutual funds. Acquiring skill is spending money on higher education
or professional qualification or expertise in any field of knowledge. Even lending money on interest
is a form of investment. Given the scope and purpose of this book, we will confine to what is called
‘business investment’, i.e. acquiring or buying physical or financial assets for the purpose of
making profit. In macroeconomics, investment means the sum of spending made by the business
firms per unit of time to build physical ‘stock of capital’.

Capital and Investment The terms ‘capital’ and ‘investment’ are two different concepts.
Capital is a stock concept. It refers to the capital accumulated over a period of time. The term
‘capital’ means stock of productive assets’ including: (i) business fixed investment in machinery
and equipment, (ii) residential land and building, and (iii) inventories.® Investment is, on the other
hand, a flow concept and it is measured per unit of time, generally one year. Conceptually,
investment refers to the addition to the physical stock of capital, i.e., if capital = K, then investment
=AK =L

Gross and Net Investment The gross investment is the total purchase of capital goods per
time unit, usually one year. It consists of total annual expenditure on (a) plant, building, machinery
and equipment, (b) residential land and building, and (c) inventories. The gross investment of
category (a) is called gross fixed investment.

Net investment, on the other hand, is the gross investment net of depreciation. In other words,
net investment equals gross investment less depreciation. Depreciation is not merely the part of the
capital worn out or used up in the process of production. It includes also the obsolence of capital,
that is the capital becoming economically obsolete due to change in technology, source of energy,
increase in input prices or a product going out of demand. By definition, therefore, depreciation
includes also the obsolete capital goods.

3> The expanded version of capital also includes the national capital such as, roads, railways, airways, aircrafts,

dams, barrage, bridges, canals, schools, colleges, universities, hospitals, public buildings, etc.

8 We will confine here only to the business fixed investment.



The McGraw-Hill companies ‘

Theory of Investment and Capital Accumulation 173

Autonomous and Induced Investment New investments can be classified as: (i) autono-
mous investment, and (ii) induced investment. The distinction between the two kinds of investments
can be made with reference to neo-classical investment function. The general form of investment
function is given as

I =f(Y ), f¥) >0 and f(i)) <0
where, Y = income, and i = interest rate.

The investment caused by the increase in income (Y') and decrease in the interest rate (i) is called
induced investment. Since Y is assumed to remain constant in the short-run, investment function
is given as

=7

Autonomous investment, on the other hand, is the investment caused by the factors other than
the level of income and interest rate. In fact, income and interest rate are not the only determinants
of investment. There are other factors also, called exogenous factors. The exogenous factors
include such changes in the economy as: (a) innovations in production technique, (b) invention of
new production process, (c) invention or discovery of new raw materials, (d) invention of new
products, (e) discovery of new markets, (f) growth of population and its spending power,
(g) expansion plan of the business firms, (h) increase in public expenditure, (i) future expectations
and (j) emergence of new entrepreneurs. Investment caused by these factors called autonomous
investment.

10.2 METHODS OF INVESTMENT DECISION

The theory of investment is essentially the theory of demand for capital. Capital is demanded
because it is productive and yields a return over time. But, the return on capital is subject to a cost,
i.e., interest paid on money spent on capital acquisition. Firms are profit maximisers. Therefore,
firms demand capital stock that maximises their profit, given the cost. The theory of investment
deals with how firms decide on the profit maximising level of capital stock. Theoretically as well
as practically, there are different methods of making investment decisions. However, we will
discuss here the two most important methods of investment decision making.

1. The Net Present Value Method, and
2. The Method based on Marginal Efficiency of Capital.

10.2.1 The Net Present Value (NPV) Method

The net present value method is one of the popular methods of taking decision on investment
projects. The net present value (NPV') is defined as the difference between the present value (PV')
of a future income stream and the cost of investment (C). That is,

NPV =PV - C (10.1)

To understand the full implication of the NPV method, we need to understand the concept and
calculation of the present value (PV).

The Present Value of Future Income The present value of a future income is the value of
the future income discounted at the current market rate of interest. The future income is discounted
at the market rate of interest under the assumption that prices remain constant—there is neither
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inflation nor deflation. The need for discounting future income arises because money has a time
value. The ‘time value of money’ implies that an amount of money is preferable today to the same
amount at some future date. For example, Rs 100 is always preferable today to Rs 100 after one
year, or at some other future date. The reason for this preference is the loss of interest on the
deferred receipt of the amount. For example, if a person receives Rs 100 today and deposits it in
the bank at 10% interest for one year, his Rs 100 grows to Rs 110 (= Rs 100 + Rs 100 x 0.10).
That is why Rs 100 today is preferable to Rs 100 after one year. It means that PV of Rs 110
receivable one year hence is Rs 100, at 10% rate of interest. The PV of an income receivable after
one year is obtained by a discounting formula given below.

PV:L=R L

1+i 1+i (10.2)

where, R = amount expected after one year, and i = rate of interest.
The market rate of interest is regarded as the opportunity cost or the time value of money. Given
the discounting method in Eq. (10.2), the PV of Rs 110 available after one year can be worked out
as follows.

110
1+0.1

Equation (10.3) implies that to get Rs. 110 after a year, Rs 100 must be invested today. Going
by this logic, the present value of an amount expected at some future date is the sum of money
that must be invested today at a compound interest rate to get the same amount at some future date.

PV of Rs 110 = = Rs 100 (10.3)

The Present value of a receivable in the nth year The present value of an amount receivable (R,)

in the nth year can be obtained by the following formula.
PVof Ry= S g 1 (10.4)
1+ 1+
Note that the term 1/(1+:)" is the rate of discount for nth year.

The Present value of an income stream The formula for computing the total present value (TPV)

of an income stream over n years is given below.
R
L4 ! =+ Ry T ot R”.n (10.5)
I+ A+ (1+1) 1+1)

.~ R X 1
_Z‘l(l+i)” =2 A (1+0)"

j=1

TVP =

The Net present value (NPV) and the decision rule Having explained the concept and compu-
tation of the present value, we return now to the concept of the NPV and the investment decision
rule. Given the formula for NPV in Eq. (10.1) and that for PV in Eq. (10.4), NPV of returns from
an investment worth C expected to yield a stream of income over ‘n’ years can be obtained as
follows.
-~ R
NPV = — - C (10.6)
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Given the measure of NPV, investment decision becomes an easy task. If NPV is substantially
greater than C, then the project under consideration is worth the investment. The investor can
borrow money at the market rate of interest and make the investment. The optimum level of
investment is reached where NPV = 0. In case NPV < 0, then the project is rejected.

10.2.2 The Marginal Efficiency of Capital (MEC) Method

Keynes has suggested an alternative method of investment decision based on, what he called,
Marginal Efficiency of Capital (MEC). This is also known as Internal Rate of Return (IRR).
According to Keynes, the marginal efficiency of capital is “that rate of discount which makes the
present value of the series of annuities given by returns expected from the capital asset during its
life just equal to its supply price.”’ In simple words, MEC is the rate of discount which makes the
discounted present value of expected income stream equal to the cost of capital. For example,
suppose cost of an investment project is C and it is expected to yield a return R for one year, then
MEC can be found as follows.

R
MEC = Tor = C (10.7)

In Eq. (10.7), r is the rate of discount that makes the discounted value of R equal to C.
Therefore, the value of r is the marginal efficiency of capital (MEC) or the internal rate of return
(IRR). The value of r can be obtained by rearranging the terms in Eq. (10.7).

r=(RC) -1 (10.8)

For example, suppose an investment project costs Rs 100 million and is expected to yield

Rs = 125 million at the end of one year. By substituting these values in Eq. (10.8), we get
MEC = r = (125/100) — 1 = 0.25 or 25%

When we use the value of R and r in Eq. (10.7), it reduces the discounted value of the expected

return (Rs 125 million) exactly equal to the cost of capital (Rs 100 million) as shown below.
125
1+025

Thus, r gives the measure of MEC. In our example, MEC = 25%.

= 100

Consider now a two-year investment project costing Rs 100 million expected to yield no return
in the first year and Rs 144 million in the second year. The MEC of this project can be obtained
as follows.

100 million = 0 + M
(I+r)
(1 +r) = 144

r= 0.20 or 20.0%

If a capital project costing C is expected to generate an income stream over a number of years
as R, Ry, R;, .... R,, then MEC of the project can be computed by using the following formula.

R, R, Ry R, (10.9)

CETen tary Taery T ey

T IM. Keynes, The General Theory, 1961 (print), p.135.
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Given the formula, the value of r can be computed, if C and R, R,, R;, ... R, are known. For
example, suppose that an investment project costs C = Rs 1000 million and is expected to yield
an annual stream of income as R; = Rs 500 million, R, = Rs 400 million, R; = Rs 300 million, R,
= Rs 200 million, and R; = Rs 100 million. By applying the formula given in Eq. (10.9), we get
r = 20.27% = MEC.

Decision rule Once MEC or IRR is estimated, investment decision can be taken by comparing
MEC with the market rate of interest (i). The general investment decision rules are:

(i) If MEC > i, then the investment project is acceptable.
(i) If MEC = i, then the project is acceptable only on non-profit considerations.
@iii)) If MEC < i, then the project is rejected.

10.2.3 Derivation of the MEC Schedule: The Investment
Demand Curve

We have described above the investment decision rule under the condition that there is a single
investment project. Now we explain how decision for total investment is taken when a firm has
a number of alternative investment projects to select from. Suppose a profit-maximising firm having
a large amount of investable funds is considering four investment projects—Project I: setting up
of a new production unit; Project II: expansion of the existing production plant; Project III:
modernisation of the production plant; and Project IV: construction of a new building. In this case,
the firm will have to work out the MEC of the different projects and list them in order of their
MEC. Suppose that the cost and MEC of each of these projects are given as in Table 10.2.

Table 10.2 Cost and MEC of Investment Projects

Projects Cost of Project MEC (%)
(Rs million)

Project 1 100 25

Project 11 100 18

Project 11 100 13

Project IV 100 10

This information can be presented in the form of a diagram as shown in Fig. 10.1. In this figure,
the vertical axis measures the MEC and the horizontal axis shows investment cost cumulatively.

The MEC of each project is shown in the form of a bar-diagram in its decreasing order. When
the top of the bars is joined by solid lines, as shown in Fig. 10.1, it gives a stairs-like MEC
schedule. The stairs-like MEC schedule is the result of a small number of projects presented in
Fig. 10.1. If a firm is considering a large number of investment projects of varying MEC and cost
of capital and if they are all plotted together, the stairs like formation of the MEC schedule will get
evened out and it will produce a smooth curve as shown by the MEC schedule. The MEC curve
can be drawn also by joining the top corner points of project bars as shown in Fig. 10.1. The MEC
schedule gives the investment demand curve of an individual firm.
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Figure 10.2 presents a general form of MEC
curve. It shows the relationship between the mar-
ket rate of interest and the investment demand ) MEC = iy
under the optimum investment rule that i = MEC. '3
Given the MEC schedule, when the market rate
interest is Oi;, the profit maximising investment o MEC =iy
demand is limited to OK,. And, when market rate
of interest decreases from Oi; to Oi,, the demand
for capital increases to OK, and when the interest i1
rate falls to Oij, investment demand increases to
OK;. Thus, given the MEC schedule and the mar-
ket rate of interest, firm’s demand for capital can o Ky Ky Kg
be easily known. It may thus be concluded that the Stock of Capital
MEC schedule represents the investment demand
schedule for an individual firm.

10.2.4 The Desired Stock of Capital

Once MEC curve, i.e., the investment demand curve, is derived, the desired stock of capital or the
optimum investment, can be determined easily, given the interest rate. For example, suppose MEC
curve is given as shown in Fig. 10.2. Given the interest rate as i,, desired stock of capital is
determined at K,. Note that at this stock of capital, MEC = i,. That is, profit maxmisation condition
is fulfilled at capital stock K,.

MEC = i

MEC

Fig. 10.2 Interest Rate, MEC and Investment
Demand

10.3 THE MARGINAL EFFICIENCY OF INVESTMENT (MEI) AND
AGGREGATE DEMAND FOR CAPITAL

It may be concluded from the MEC schedule given in Fig. 10.2, that the sum of the individual firms’
demand for investment will give the aggregate investment demand schedule for the economy as a
whole, and that when the market rate interest decreases, investment in the economy as a whole
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increases along the MEC schedule. This conclusion can be misleading. The conclusion that
decrease in the interest rate will increase investment along the MEC schedule holds in case of an
individual firm but not for the economy as a whole. The reason is that when interest rate falls,
demand for capital goods increases. Given the production capacity of capital goods industry,
demand exceeds supply and price of capital goods increases. Consequently, MEC decreases and
MEC curve shifts leftward. It means that total investment is less than expected from the fall in the
interest rate. To explain the point further, an individual firm’s capital stock can be increased
overnight to its desired level as its demand for capital goods can be met from the inventories of
the firms in the capital goods industry. But inventories would fall too short of demand when all the
firms plan to increase their stock of capital to its desired level in one time period. For example, if
interest rate decreases from 14 percent to 10 percent, in Fig. 10.3, the desired stock of capital
increases from Rs. 30 million to Rs. 50 million. That is, the desired level of capital stock increases
by 66.67 percent. This increase in capital demand can be met under only one condition that capital
goods industry has more than 70 percent of its production capacity unutilised and it can increase
its supply of capital goods (plant, machinery, equipment, etc.) in the short run. This is generally
not the case in reality. Under normal conditions, there cannot be such a huge excess capacity in the
capital goods industry. In fact, the production capacity of the capital goods industry in the short run
depends ;)n and is limited to the replacement demand for capital, market interest rate remaining
constant.

N
o

-
©
'

-
(o))
4

N
~

-
N
N

-
o

MEC, MEl and i (%)
©

MEC

MEI

10 15 20 25 30 40 50 60 70 80 90 100
Investment (Rs million)

Fig. 10.3 The Derivation of the MEI Schedule

8 For example, suppose that the total stock of capital in an economy is given at a point of time at Rs. 1000 million
and the rate of depreciation is 10 percent. So the current replacement demand for capital will be equal to Rs.
100 million. Therefore, the capital goods industry will have a production capacity that can produce and supply
capital goods, machinery, etc. worth Rs 100 million.
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Therefore, with increase in demand for capital goods beyond the production capacity causes a
rise in the price of capital goods. This increases cost of investment. As a result, MEC decreases.
Consequently, total investment increases but by less than Rs 20 million. The relationship between
the interest rate and total investment is shown by the curve MEI in Fig. 10.3. The derivation of
the MEI curve is explained below.

To begin with, let us suppose that MEC is given by a straight line as shown in Fig. 10.3. The
MEC schedule terminates at 20 percent market rate of interest. Suppose at 20 percent rate of
interest, there exists some stock of capital, say, worth Rs. 1000 million, in the economy. Given the
stock of capital, the annual production of capital goods by the capital goods industries is limited
to the replacement demand for capital. If rate of depreciation is 10 percent, then the annual supply
of capital goods will be limited Rs 100 million. Therefore, the annual production capacity of the
capital goods industry would be limited to the output worth Rs 100 million and there is no net
investment. That is, given the interest rate at 20 percent, net investment will be zero at both
individual firm and country levels. Therefore, both MEC and MEI curves terminate at 20% rate of
interest.

Now, let the market rate of interest fall to 14 percent. Given the MEC schedule, the individual
firms together would demand additional capital goods worth Rs 30 million in order to increase their
capital stock to its optimal level. Recall that the production capacity of the capital goods industry
is limited to the replacement demand, and there is no excess capacity. Therefore, an attempt to
increase the supply of capital by the capital goods industry increases the cost of production due
to diminishing returns. As a result, the supply price of the capital goods increases. With the increase
in the cost of capital goods, the MEC, that is, the internal rate of return, decreases for all the firms
and for all their projects. Therefore, the actual investment demand decreases from Rs 30 million
to Rs 15 million as shown by point ;.

Similarly, when the market rate of interest decreases further to 10%, the additional investment
demand by all the firms put together would be worth Rs 50 million. But the additional supply of
capital goods can be made only at the increasing cost which reduces the MEC. As a result, the
additional investment demand is reduced to Rs 25 million, as shown by the point /,. When we join
points /; and I, through a line and extend it up and down, it gives the MEI schedule. The MEI
represents the demand for investment for the economy as a whole. Note that the MEI schedule
intersects the vertical axis at 20 percent interest, indicating that at this interest rate, MEI is the same
as the MEC and the demand for additional investment is zero.

Figure 10.3 brings out also the distinction between the MEC and MEI schedules. While MEC
schedule represents the investment demand of individual firms in relation to the market rate of
interest, MEI schedule represents the investment demand by all the firms. This makes the demand
for capital in the economy as a whole. The MEI schedule is represented by the investment function

as I = f().
104 THE THEORY OF CAPITAL ACCUMULATION

As shown in Fig. 10.3, a fall in the interest rate from 14 percent to 10 percent increases the desired
level of investment by Rs 50 — 30 = Rs 20 million though actual investment at the economy level
increases by only Rs 10 (= 25 — 15) million in the first stage. A question arises here: Do the firms
ever attain the desired level of investment and, if yes, what is the process of capital accumulation?
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In this section, we explain the process of capital accumulation to its desired level under two
conditions:

(i) a decrease in the interest rate, given the MEC schedule, and
(ii) increase in efficiency of capital causing an upward shift in the MEC schedule, interest rate
remaining constant.

10.4.1 Decrease in Interest Rate and Capital Accumulation

The process of capital accumulation by the firms in response to a fall in the market rate of interest
is illustrated in Fig. 10.4. Suppose that the MEC schedule is given as shown in panel (a) of the
figure and that the rate of interest is given at 12 percent. At this interest rate, the actual and the
desired stock of capital is worth Rs 500 million. Here, all the firms have optimised their stock of
capital, their demand for capital is limited to the replacement demand and net investment is zero
at the existing rate of interest. Under these conditions, the production capacity of the capital goods
industry would be limited to the replacement demand plus their inventories. Under this situation, the
capital goods industry is in equilibrium at point N in panel (b) of the figure.
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Fig. 10.4 Decrease in the Interest Rate and Capital Accumulation

Now, let the market rate of interest fall from 12 percent to 8 percent. Consequently, firms’
desired stock of capital increases from Rs 500 million to Rs 600 million. Now the question arises:
How long will it take for the firms to accumulate an additional capital stock worth Rs 100 million?
The answer to this question lies in the rate of supply of capital goods per unit of time. If capital
goods industry were to have an unlimited production capacity, the firms would be in a position to
increase their capital stock to Rs 600 million in one time period. But, this cannot happen because
capital goods industry does not have unlimited production capacity. Therefore, the accumulation of
the desired capital stock takes a longer time and is accumulated at declining pace.
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The process of capital accumulation is explained below. Suppose that the initial MEI schedule
is given by MEI, in panel (b) of Fig. 10.4. Two things are important to note here. One, only one
MEI schedule is associated with a given capital stock. Thus, MEI, is associated with the capital
stock of Rs 500 million in panel (a) of Fig. 10.4. Tivo, in difference with MEI schedule drawn in
Fig. 10.3, MEI, drawn here is concave. The concavity of the MEI schedule implies the rising cost
of capital supply. It is derived from the upward bending capital supply curve.

Given the MEC schedule and MEI schedule as MEI,, let us suppose that interest rate falls from
12 percent to 8 percent. As a result, the demand for capital increases from Rs 500 million to Rs 600
million, i.e., by Rs 100 million. But given the MEI, schedule, the decrease in the rate of interest
to 8 percent causes production of capital goods to increase only by Rs 40 million. Thus, in the first
period, the firms add a capital worth only Rs 40 million to their stock of capital which now rises
to Rs 540 million [see panel (a) of the figure]. When the stock of capital increases to Rs 540 million,
MEC falls from 12 percent to 10 percent [see panel (a)] due to diminishing returns. Since MEC
(10 percent) is still higher than the market interest rate (8 percent), the unsupplied demand for
capital goods worth Rs 60 million is still there. This warrants new investments in the capital goods
industry.

What happens in the second period? Since, at 8 percent interest rate, demand for capital goods
exceeds the supply, the prices of capital goods go up. Consequently, the MEI schedule shifts
downward. How much down is the shift? If total stock of capital were to be maintained at Rs 540
million, the net investment in the second period will be zero. Therefore, the new MEI schedule will
begin at zero net investment with MEC at 10 percent, remaining parallel to the MEI, schedule, as
shown by the schedule MEI,. The schedule MEI, intersects the § percent interest line at point L
determining the capital supply worth Rs 25 million. It means a net investment of Rs 25 million in
the second period and rise in the stock of capital to Rs 565 million. With the increase in the stock
of capital to Rs 565 million, MEC falls to 9 percent which is still higher than 8 percent rate of
interest. This warrants further investment in the third period.

In the third period, the whole process of the second period is repeated. The MEI schedule shifts
downward from MEI, to MEI;. The point of intersection between MEI schedule and 8 percent line
of interest determines a net investment of Rs 15 million in the third period and the total stock of
capital rises to Rs 580 million. Since there is still an excess demand for capital goods worth Rs
20 million, the process of capital accumulation will repeat itself period after period until MEC = i
and actual stock of capital equals its desired level—Rs 600 million at 8 percent interest.

10.4.2 Upward Shift in MEC Schedule and Capital Accumulation

In this section, we explain the effect of an upward shift in the MEC schedule on investment and
the process of capital accumulation, with a given interest rate. A graphical analysis of the effect
of an upward shift in the MEC schedule on investment demand and on the capital stock is presented
in Fig. 10.5. Suppose that the initial MEC schedule is given as MEC, in panel (a) of the figure and
the market rate of interest is given at 8 percent. Given the schedule MEC, and 8 percent interest
rate, the optimum stock of capital is determined at Rs 500 million. The optimality of capital stock
means that net investment is zero. Now let the MEC schedule shift upward from MEC, to MEC,.
The upward shift in the MEC schedule might have been caused by such factors as increase in
labour supply, decrease in wage rate, increased availability of natural resources, invention of new
inputs, innovation in technology, and increase in capital productivity. Whatever might be the reason,
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the upward shift in the MEC schedule, given the interest rate at 8 percent, increases the desired
level of capital stock from Rs 500 million to Rs 580 million. This level of desired capital stock is
determined by the intersection of MEC schedule and 8 percent interest line where MEC, =i = 8
percent. Thus, the upward shift in the MEC schedule creates an additional demand for capital goods
worth Rs 80 million. For the reasons given above, this additional demand for capital can be supplied
and capital accumulated to its desired level over a period of time. The process of capital accumu-
lation is explained below.

The increase in the demand for additional capital warrants an increase in the production of
additional capital goods. Now the question arises: How much capital goods can be produced in the
first period? As shown in panel (a) of the figure, given the interest rate at 8 percent and the stock
of capital at Rs 500 million, the upward shift in the MEC schedule increases MEC to 12 percent,
i.e., 4 percent higher than the previous MEC. The MEI schedule associated with this stock of
capital and MEC, is shown by the schedule MEI, in panel (b) of the figure. The schedule MEI,
intersects the 8 percent line at point N determining the additional capital production at Rs 40 million.
It means that the net investment in the first period will increase by Rs 40 million. This increases
the stock of capital to Rs 540 million. As a result, MEC falls to 10 percent. If capital stock were
to be maintained at Rs 540 million, net investment would be equal to zero. At zero net investment,
there will be another MEI schedule, that is, schedule MEI,. The MEC at 10 percent is still higher
than the interest rate (8 percent). It can be seen in panel (b) that MEI, intersects the 8 percent
interest line at point M. This implies an additional net investment of Rs 25 million in the second
period increasing the stock of capital to Rs 565 million. Since MEC is still higher that the interest
rate, further investment is still warranted. By the logic explained above, the MEI schedule will shift
downward increasing the net investment by Rs 15 million. The net investment of Rs 15 million in
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the third period raises the stock of capital to its desired level at Rs 580 million. At this stock of
capital, MEC = i = MEI Therefore, the net investment falls once again to zero level.

10.5 INCOME AND INVESTMENT: THE ACCELERATOR
THEORY’ OF INVESTMENT

As noted in the beginning of the chapter, the Keynesian model of income determination assumes
investment to be an autonomous variable and it is taken to be the main determinant of the level of
national income. The post-Keyensian developments in investment theory, however, recognise the
fact that the relationship between income and investment is a two-way relationship. That is,
investment and income are interdependent and the level of investment depends also on the level of
national income. There are two main strands in the post-Keynesian developments in this aspect of
the investment theory. One strand traces the relationship between income and investment and
develops the theory of super multiplier. The economists have developed over a period of a century
another version of income related theory of investment, called Accelerator Theory of Investment'®
or Acceleration Principle. In this section, we discuss the accelerator theory of investment.

It is important to note at the outset that the acceleration principle is concerned with the size of
the desired or optimum stock of capital rather than the investment. The accelerator theory of
investment describes the technological relationship between the change in capital stock and the
change in the level of output. The technological relationship between capital and output is defined
as capital-output ratio, that is, AK/AY.

The accelerator theory of investment is based on the following assumptions.

(1) All firms have a production function of Cobb-Douglas type.
(ii) Factors of production are homogeneous and perfectly divisible.
(i) Factor market is competitive and factor prices are given.

(iv) Firms produce with the least-cost combination of inputs.

(v) There is no excess production capacity.

(vi) Firms’ calculation about the future demand is fairly accurate.
(vii) There is no financial constraint and funds are easily available.

Given the assumptions, the acceleration theory of investment can be presented briefly as follows.
Suppose that the demand for firms’ output in period ¢ is given at ¥, and firms use capital stock
K, to produce Y,. Denoting capital-output ratio (K/Y) by k, the relationship between capital stock
(K, and the output (¥,) can be expressed as:

K, = kY, (where k > 1) (10.10)

% The origin of the acceleration principle is traced in the writings of A. Aftalion (1909), Hawtrey (1913), and
C. F. Bickerdike, in his paper “A Non-Monetary Cause of Fluctuation in Employment,” Eco. JI., September
1914. — quoted in Michael Evans, Macroeconomic Activity, op.cit., p. 80. Some authors mention also Aftalion’s
paper “The Theory of Economic Cycle Based on the Capitalistic Technique of Production,” Rev. of Eco. &
Stat., October 1927. However, the best known study of the acceleration principle is said to have been made
by J. M. Clark in his “Business Acceleration and the Law of Demand,” JI. of Pol. Eco., March 1917, reprinted
in Readings in Business Cycle Theory, American Economic Association.

For a detailed critical evaluation, see R. S. Eckaus, “The Acceleration Principle Reconsidered,” QJE, May 1953.
Reproduced in M.J.C. Surrey (ed), Macroeconomic Themes, (Oxford University Press), pp. 136-45.
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Now let the demand for output increase in period ¢ + 1 to Y, , ;. The increase in the demand
for output may be expressed as
Ay, =Y, ., -7 (10.11)
Given the assumptions (iv) and (v), the firms will be required to increase their desired stock of
capital in period ¢ + 1 to produce an additional output of AY, , ;. Given the capital-output ratio (k)
and the additional demand for output (AY, , ), the desired capital stock (K, ;) in period ¢ + 1 is
given as

+ 1

Kt+1 = kYt

+1

Now the change in capital stock (AK) in response to the change in output (AY ) can be obtained
as given below.

K- K=k, -Y)

+1

AK, | = k(AY,, ) (10.12)

We know that AK = [ (net-investment). Therefore, AK, , | = I, , ;. Thus, Eq. (10.12) can be
written as
It+ 1= k(AYt+ 1)

Equation (10.12) states the accelerator theory of investment. It reveals that the investment is a
function of the change in the level of income (or output). The conclusions that follow from Eq.
(10.12) can be stated as follows.

(@ If Y,,,-Y,>0,then 1,,, >0
(b) If Y,,;,-Y,=0,then [,,, =0
(c) If Y,,;,-Y, <0, then [,, , <0

Let us now look at the treatment of gross investment in the acceleration principle. Since gross
investment 1,) equals net investment (/) plus replacement capital (R), i.e., I, =1, + R, and [, =

kY,.,, the gross investment in period ¢ + 1 can be written as
I, = kAY, ;1 + R,y (10.13)
or l,=k(Y,,, - Y) + R,

The factor k in Eq. (10.13) is aecelerator coefficient. The value of k depends not only on the
capital-output ratio but also on the period over which capital goods are acquired and output is
measured. For example, if a machinery worth Rs 100 million can produce goods worth Rs 40
million over a period of one year, then output can be measured bi-annually at Rs 20 million or
quarterly at Rs 10 million. If full one year is considered for measuring the accelerator (k), then

k= 100/40 = 2.5

If a period of six months is considered, then
k= 100/20 = 5

If accelerator is measured on the basis of the quarterly output, then
k= 100/10 = 10
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This method of measuring the value of k is often misleading. A question therefore arises as to
what is the appropriate period for measuring the accelerator? The answer is ‘the investment period’,
that is, the period during which the firms are able to acquire the required capital.

Numerical Example Let us now explain the working of the acceleration principle through a
numerical example under the following assumptions: (i) capital-output ratio (k) equals 4; (ii) rate
of depreciation equals 10%, and (iii) demand for output increases continuously over 5 time units
and then begins to decline. The process of acceleration and deceleration based on these assumptions
is presented in Table 10.3.

Table 10.3 The Acceleration Process
(Billion Rs)

Period Output Required Capital Required Net Investment
Capital Consumption Replacement Gross

(1) (2) (3) 4) (5) (6) (7)
t 100 400 40 40 0 40
t+1 110 440 44 44 40 84
t+2 125 500 50 50 60 110
t+3 145 580 58 58 80 138
t+4 170 680 68 68 100 168
t+5 200 800 80 80 120 200
t+6 200 800 80 80 0 80
t+7 190 760 76 76 -40 36
t+8 175 700 70 70 -60 10
t+9 150 650 50 50 =50 0
t+ 10 120 650 50 50 0 50

As shown in the table, the total output in period # was Rs 100 billion. It increases to Rs 110 billion
in period ¢ + 1 and continues to increase till it reaches Rs 200 billion in period ¢ + 5. In response
to increase in demand for output, the required stock of capital increases with a multiple of 4, the
capital-output ratio. For example, when demand for output increases from Rs 110 billion in period
t + 1 to Rs 125 billion in period ¢ + 2, the required stock of capital increases from Rs 110 x 4 =
Rs 440 billion to 125 x 4 = Rs 500 billion. With the increase in output, capital consumption (= k
x 10/1000) increases too. Consequently, demand for replacement capital increases—it equals the
capital consumption. Since total stock of capital is increasing, net investment is increasing too. The
net investment in a period equals the capital stock of the period less capital stock of the previous
period. For example, net investment in period ¢ + 2 equals Rs 500 billion less Rs 440 billion = Rs
60 billion. Col. (6) of the table shows the acceleration and deceleration in the net investment. Note
that the process of deceleration begins when the increase in demand for output ends in period ¢ + 6.
Net investment falls to zero and then turns negative.

Critical evaluation of the accelerator theory The simple acceleration principle, in its abstract
form, works under certain rigid assumptions. In reality, however, these assumptions do not hold.
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The empirical validity of the acceleration theory has also been questioned. This has led to a severe
criticism of the acceleration principle and also of the modifications in this principle. We will first
discuss briefly the major weaknesses of the acceleration principle and then describe an important
modification made in this principle called the flexible version of accelerator theory.

The acceleration principle has certain serious limitations. Most of its limitations are due to its
rigid assumptions and were recognised by its early proponents. Later on, Clark pointed out an
unsymmetrical operation of the accelerator on the downward phase of the trade cycle. He also
hinted at the following barriers to the working of the acceleration principle.

(1) financial limitations on meeting additional capital requirements,
(ii) prohibitory changes in the relative factor prices,
(i) uncertainty regarding the continuance of increase in demand,
(iv) possible time-lag in acquiring the capital equipment due to absence of excess capacity in
capital goods industry.

Eckaus'' has focused on many other factors that limit the operation of the acceleration principle.
These factors include: “(i) business firms do not always follow profit maximising behaviour or even
act in such a way as to maintain their share of the market due to lack of motivation or knowledge
of opportunities; (ii) the existence of discontinuities or indivisibilities in the production function
prevents smooth and continuous adjustments; (iii) a separate and distinct influence is exerted by
expenditure based on factors other than output such as group psychological buoyancy or depres-
sion; (iv) changing methods of production modify the reactions of the firms to changes in demand
for output; (v) changes in profits may exert an influence on businessmen’s investment decisions
in a way which is, to some extent, distinct and different from the influence of the changes in
output.” Eckaus adds, “The process of generalising the acceleration principle from the level of a
partial explanation of the investment behaviour of the firm to a macroeconomic relations
involves further possible pitfalls.” The limitations in generalising the acceleration principle arise also
due to changing relations between the various sectors of the economy. Inter-sectorial relations
change because sectoral changes are not simultaneous and unidirectional.

Michael Evans has criticised the acceleration principle on two empirical grounds. One, empirical
testing of the relationship of the form I, = kAY,,, + R, | explains invariably little of the variations
in the investment. Second, as Kuznets found, the value of accelerator (k) obtained by estimating
investment function is much smaller than the value of k obtained by measuring the average of
K/Y ratios.

Besides, there is contradiction between some of the assumptions of the acceleration principle. On
the one hand, it assumes that there is no excess production capacity, and on the other, it assumes
that the gap between the actual and optimum capital stock is eliminated in a single period. This can
hardly be possible if excess capacity in the capital goods industry is eliminated by assumption. By
the same logic, acceleration principle is not valid for the period of recession because there is an excess
capacity during the recession period.

Finally, the acceleration principle assumes that the firms’ calculations about future demand are
always accurate or nearly accurate. In real life, this does not happen. One can find in economic
literature a plethora of predictions and forecasts proved wrong by time. Besides, it is rare that all

! Eckaus, R.S., “The Acceleration Principle Reconsidered”, QJE., May 1953.
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firms have identical expectations about the future demand. Even if they have similar expectations,
investment will be made only when an increase in demand is of permanent nature. The short-term
or temporary increases in demand create uncertainty rather than condition for new investments.

For all these reasons, the validity of the acceleration principle has been questionable. Many
economists, viz., Tinbergen, Klein, Kalecki, Kaldor, Chenery and Goodwin have suggested alterna-
tive formulations of the acceleration principle. A discussion on all these alternative formulations falls
outside the purview of this book. We will discuss here a popular version of the acceleration
principle, called the Flexible Version of the Accelerator Theory.

10.5.1 A Flexible Version of the Accelerator Theory

The flexible version of the acceleration principle removes some of the rigid assumptions of the
original accelerator theory. That is why it is called the flexible version of the acceleration theory.
One such assumption is the acquisition of desired additional capital in one period. The modified
version assumes instead that the gap between the actual and desired capital stock is filled over a
number of periods. There are at least two possible reasons for this: first, the production of
additional capital equipment takes a longer time than implied in the simple version of the acceleration
principle, and second, acquisition of desired capital stock is usually based on long-run consider-
ations. This is obviously a more realistic approach than that of simple acceleration principle.

The flexible version of the acceleration principle allows a time lag in filling the gap between the
desired capital stock (K ;) in period ¢ and the actual capital stock (K, ,) in period 7 — 1. In period
t, therefore, only a fraction (1) of K, is procured. This relationship is expressed as

K —K_ = 2K, —K_), 0< i<l (10.14)
where, K, is the actual capital stock in period # K, , is the actual capital stock in period 71, K,
is the desired capital stock in period ¢ and A is a constant (proportion).

Since K, — K, ; equals net investment (/,) and /, = (I, — R,)—where R, is replacement capital
in period +—Eq. (10.14) can be written as

I -R=1,= 4K, -K, ) (10.15)

Equation (10.15) reads that net investment in period ¢ equals a fraction of the difference between

the desired capital stock in period ¢ and actual capital stock in period ¢ — 1.

Since, given the technology, K: equals capital-output ratio (k) times Y,, the output in period ¢,
Eq. (10.15) can be written as

I,= A(kY, - K, ) (10.16)
and gross investment (/,) can be expressed as
I, = A(kY, - K,y) + R, (10.17)

To conclude, the flexible version of the acceleration principle incorporates a partial adjustment
mechanism between the desired and the actual capital stock rather than instantaneous adjustments.
However, the basic principle remains the same. With this brief description of flexible version of the
accelerator theory, we come to the end of our discussion on the investment theory.

In what follows, we discuss the other two major modern developments in the theory of invest-
ment, Viz.,
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(1) Rental cost theory of investment, and
(i) Tobin’s ¢ theory of investment.

10.6 THE RENTAL COST OF CAPITAL AND INVESTMENT

For making investment, i.e., adding to their stock of capital, firms have two alternatives: (i) borrow
money from banks, (ii) reinvestment their own retained profits, and (iii) lease capital equipments
on rent. When they borrow money, their cost of capital is market interest rate; when they invest-
ment their own retained earnings, their cost of capital is their ‘opportunity cost’, i.e., the earnings
which they could make from the second best alternative use of their money; and when they hire
or lease the capital, their cost of capital is called ‘user cost of capital’ or ‘rental cost of capital’.
The investment theories based on the market rate of interest (with prices remaining constant) have
already been discussed in section 10.2.

In this section, we discuss investment theories based on the other concepts of cost of capital,
viz., the ‘opportunity cost’ of capital, ‘the user cost of capital’ and ‘the rental cost of capital’.
These theories may be referred to as modern approach to investment decisions. It may be added
here that, in a competitive market, all these cost concepts converge to the same concept of ‘cost
of capital’. Therefore, we use here the term ‘the rental cost of capital’ to elaborate the modern
approach to the theory of investment.

Besides following the modern approach, the investment theory will be discussed under two
additional conditions: (i) Inflation, and (ii) capital subject to depreciation.

Under these conditions, rental cost of capital (rc) has three elements of cost'”:

(1) interest rate (i), i.e., the cost firms pay for borrowed funds,

(ii) real interest rate (r), the rate adjusted for inflation, and

(i) rate of depreciation (d).

Given these cost elements, the rental cost of capital (rc) can be calculated'® as follows.

Rental cost of capital (rc)=i — 7+ d
=r+d
where i = market rate of interest, » = real interest rate (i — 7), & = rate of inflation, and d =
rate of depreciation.

Given the rental cost of capital, investment decisions at the firm and economy level can be easily
taken. At the firm level, optimum level of capital (K;) is determined where marginal productivity
of capital (MPK) equals the rental cost of capital (rc), i.e., where MPK = rc. At the economy level,
optimum level of capital (X, ; ) is determined by the formula given as K E* =g(rc, Y), where Y= GDP.

10.7 TOBIN’S q THEORY OF INVESTMENT:
STOCK MARKET AND INVESTMENT

Raising capital by selling shares to the public has now become a prominent method of raising
capital, especially for big business corporations. In modern times, in fact, most business

12 All these cost are in terms percentage.

3 For details, see Rudigar Dornbusch, Stanley Fischer and Richard Startz, Macroeconomics (Tata McGraw-Hill,

New Delhi, 9th Ed., 2004), p.368.
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corporations raise a larger proportion of their investment funds through share market rather than
borrowings from the banks. In India, for example, about three quarters of industrial finance is
raised by issuing shares and only about one quarter of capital is acquired through bank loans.

According to James Tobin, a Nobel Laureate in economics, the firm’s investment decision is
based on market value of company shares. The market value of company’s shares is determined
in the stock market. The fact of life is that share market is volatile. But, share price index keeps
rising, i.e., share prices keep going up. According to Tobin’s theory, the price of a share in a
company is the measure of the shareholder’s claim in the company. The value of share gives, in
fact, the ownership share of the shareholder in the assets of the company. Therefore, the higher
the share price, the higher the investment in the company. As a result, the total investment in the
company increases with increase in its profits and profit prospects. Also, the share price of a
company depends on the profits and profit opportunities of the firm. It may thus be inferred that
the company’s rising share price is incentive for more and more investment.

Tobin’s q theory of investment™ links business investment to the price of its shares determined
in the stock market. His theory concludes that investment decisions are taken on the basis of the
ratio of market value of installed capital to the replacement cost of installed capital. This ratio
is called Tobin’s q. Tobin’s g is measured as follows.

_ Market Value of Installed Capital
1= Replacement Cost of Installed Capital

The ‘market value’ of a firm’s ‘installed capital’ is determined by the stock market, and its
‘replacement cost’ is the price which has to be paid if capital stock is to be replaced today. Tobin’s
g can also be interpreted as the ratio of the market value of the firm’s existing capital to its
replacement cost.

Once Tobin’s ¢ is estimated, investment decisions are taken by the firms as follows.

(1) If ¢ > 1, firms decide to increase investment in the stock of capital, and
@) If g < 1, firms will not replace their depreciated capital.
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QUESTIONS FOR REVIEW

. Distinguish between the following:

(a) Capital and investment
(b) Autonomous and induced investment
(c) Net and gross investment.

. Explain the concept of the present value of
a future income? Explain why it is necessary
in investment decision to discount the future
income stream.

. Suppose an investment yields an income of
Rs. 500 in the first year, Rs. 1000 in the sec-
ond year and Rs. 500 in the third year. If rate
of interest is 10 percent, what is the present
value of this income stream?

. Define and explain the concept of marginal
efficiency of capital. What is its significance
in investment decisions?

. *Suppose an investment project costs Rs.
5,000 and yields an annual income of Rs.

interest is 10 percent and anticipated mar-
ginal efficiency of investment is 12 percent.
How will the company react to each of the
following changes in the conditions?

(a) Market rate of interest increases to 12
percent.

(b) MEC increases to 14 percent.

(c) Cost of capital increases from Rs. 50
million to Rs. 60 million.

(d) MEC decreases to 9 percent due to in-
crease in operational cost.

Distinguish between MEC and MEI. Illus-

trate graphically the relationship between

MEC and MEIL

Assuming an MEC schedule, a rate of inter-

est and a capital stock, explain diagrammati-

cally the process of capital accumulation.
(Hint : For help, see Section 12.6).

2,500 for a period of three years. Find the 10. Explain the accelerator theory of investment.

marginal efficiency of capital. How is this theory different from the
. What is internal rate of return? Suppose an Keynesian theory of Investment?

investment project costs Rs. 5,000 and yields 11. What is meant by rental cost of capital? How

an annual income of Rs. 2,500 for a period of are the rental cost of capital and the desired

three years. Find the marginal efficiency of stock of capital determined?

capital. 12. What is the basis of Tobin’s g theory of

. *Suppose a company is considering an in-
vestment of Rs. 50 million. The market rate of

investment. How is ¢ theory different from
other theories of investment decisions?
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|, Part 4

I
Money Market Analysis:

Theory of
Money and Interest

As noted earlier, macroeconomic theories can be grouped broadly under four categories, viz.,
product market analysis, money market analysis, integrated analysis of the product and money
markets, and macroeconomic problems and policies. In Parts 2 and 3 of this book, we have
discussed the product market related theories. This Part of the book deals with the theories related
to the money market, including theories of demand for and supply of money and money-sector
equilibrium. While Chapter 11 explains the kinds and functions of money in a monetised economy,
Chapter 12 explains the sources, measures and the modern theory of money supply. Chapters 13
and 14 discuss classical and the Keynesian theories of demand for money and the determination
of the interest rate, respectively, given the supply of money. Chapter 15 presents a brief discussion
on the post-Keynesian developments in the theory of demand for money.
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Chapter 11

Il
Money: Definition, Kinds

and Functions

INTRODUCTION

In general sense of the term, ‘money’ means the currency
notes and coins. In economics, however, ‘money’ is a concept
rather than a commodity. Look at an old definition of
‘money’—*“Money is what money does”. The economists have
defined money differently. Money flows represent the other
side of the product flows. Money plays a very important role
in the economy. In fact, “money makes [economy] go”. We
begin our discussion on the monetary sector in this chapter by
looking at the definition, functions and kinds of money in
circulation.

1.1 DEFINITION OF MONEY

As mentioned above, in general usage, the term ‘money’ means currency notes and coins held as
cash in hand or chequeable deposits with banks. In economics, however, the term ‘money’ is used
in a much wider sense and is defined differently by different economists. There is no universally
agreeable definition of money. As Walters has remarked, “Throughout the history to the present day
there is no agreement on the most fundamental of questions—what is money?”' The definition of
money has been rather a controversial issue. Conceptually, money can be defined as any com-
modity that is generally accepted as a medium of exchange and a measure of value. Historically,
many commodities have performed these functions of money, and forms of money have been
changing from cattle to credit cards. Therefore, an empirical question arises as to what should be
and what should not be included in the actual count of money. This remains an unsettled issue.

! Walters, A. A., “Introduction: Money and the Economy” in his Money and Banking (ed.), (Penguin, 1973), p.7.
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A major factor that complicates the task of defining money is the increasing number of money
substitutes in the form of asset that can be converted into spendable money with different degrees
of convertibility. Although currency remains the most liquid form of asset followed by bank
deposits, many other forms of money have emerged over time.

Another factor that has added to the controversy is the divergence between the conceptual and
empirical definitions of money. As a result, the concept of money has changed from a measurable
to immeasurable quantity. Let us now look at the different approaches to the definition of money.

H. G. Johnson® has classified, the approaches to the definition of money under the following four
categories:

1. The Conventional approach,

2. The Chicago approach,

3. The Central Bank approach, and
4. The Gurley-Shaw approach.

These approaches to definition of money are discussed below.

The Conventional Definition The conventional approach to the definition of money is the
oldest and the most widely accepted approach. The conventional definition of money emphasises
the basic functions of money, that is, the medium of exchange and measure of value. Going by
these functions, money is defined as, ‘Money is what money does’ (Stanley Withers). Conceptually,
any commodity that functions as a medium of exchange and measure of value is money. If one
looks back into the history of money, one finds many kinds of commodities—cattle (cow, ox,
horse, pig, goat), grains, stones, cowrie shells, cigarette, metals (copper, brass, silver and gold),
dried fish, coffee, leather, etc.—have served as a medium of exchange and a measure of value®
at different stages of human civilisation and in different parts of the world. These are called
‘commodity money’.

The commodity money had, however, some problems by today’s standards. It lacked (i) unifor-
mity, (ii) homogeneity, (iii) standard size and weight (iv) durability and storability, (v) portability,
(vi) stability in value, and (vii) its divisibility. Owing to these problems, other forms of money were
evolved over a long period of time, viz., (a) metallic coins, (b) paper currency and (¢) demand
deposits (operated through cheques). These forms of money perform the basic functions of money
and their sum constitutes, according to the conventional approach, the total supply of money.

The first two forms of money (metallic coins and paper currency) possess two distinctive
features against the third form of money (demand deposits). The metallic coins and paper currency

2 Johnson, Harry G., “Monetary Theory and Policy,” Am. Eco. Rev., Vol. 52, No. 3, June 1962, reprinted in his
Essays in Monetary Economics, (George Allen and Unwin Ltd., London, 1969). All quotations in the text are
from the reprint in the Essays in Monetary Economics.

For example, till the mid-20th century, most commodities were valued by East-African tribes in terms of goat.
The prices of some commodities were fixed as follows.

1 hunting knife = 10 goats; 50 bananas = 1 goat;
5 bushels of corn = 2 goats; 1 young wife = 6 goats
See also Geoffrey Crowther, An Outline of Money, 1958, p.2.
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are created and issued by the government and are legal tenders in the sense that they enjoy a legal
status. As legal tenders, coins and paper currency are not only accepted as a medium of exchange
by all the citizens of a country but are also legally enforceable in the settlement of payment
obligation.* These forms of money have perfect liquidity. Demand deposits, on the other hand, are
the product of the banking system, though making and accepting payments by cheques is optional,’
i.e., one has the option to make or not to make and to accept or not to accept payments through
cheques.

The Chicago Approach The Chicago approach was pioneered by Milton Friedman of the
Chicago University and his associates,® called jointly as Chicago school. The Chicago school has
extended the conventional definition of money to include also the time deposits with the commercial
banks. Thus, the Chicago school has broadened the definition of money to include three compo-
nents: (i) currency, (ii) chequeable demand deposits, and (iii) time deposits. Although time deposits
are not readily available as medium of exchange, the Chicago school gives two reasons for including
it in the concept of money supply. First, in their opinion, GNP and money supply are highly
correlated and money supply including time deposits has a high correlation with GNP than the
money supply without it. Therefore, time deposit must be included in the definition of money.
Second, the Chicago school finds that time deposits and demand deposits are, in practice, close
substitutes because banks make time deposits available to their customers after a lapse of time, say
90 days, or so. So time deposits remain unavailable for transaction only for a short period.
However, it is contended that neither of the arguments make a strong case for including time
deposits in the concept of money.

However, there is another and a more strong argument in support of Chicago approach. The
argument is that time deposits are not kept as idle cash—a major part of it is loaned out to the
borrowers, which is used as a medium of exchange. The portion of time deposit which is not lent
out depends on the cash reserve ratio imposed by the central bank. Since a major portion of time
deposit returns to the circular flow of money, it must be included in the definition of money.

The Gurley-Shaw Approach The Gurley-Shaw approach’ is attributed to John G. Gurley
and Edward S. Shaw. Recall that the Chicago school recognises the medium-of-exchange function
of time deposits as it can be a substitute for demand deposits and includes time deposits in the
supply of money. Gurley and Shaw go one step further and recognise the asset function of also
the ‘financial claims against the non-banking financial intermediaries.” They emphasise ‘close sub-
stitution relationship between currency, demand deposits, commercial bank time-deposits, saving-
bank deposits, saving and loan association shares, and so on, all of which are viewed by the public
as alternative liquid stores of value.” According to the Gurley-Shaw approach, money supply should
be defined as a weighted sum of currency, demand deposits and all the deposits and claims against

* For example, if a person, say X, causes a damage to the limb, life or property of another person, say Y, then the

compensation fixed by the court of law is enforceable on both X and Y. Neither can offer any other mode of
payment not permissible by the law of the country. Especially, ¥ cannot insist on ‘an eye for an eye and a tooth
for a tooth’ kind of settlement.

In India, however, the government has made it obligatory for all official payments to be made by cheque.
Including David Mieselman, Philip Cagan, Anna J. Schwartz and David Fand.

" John G. Gurley and Edward S. Shaw, Money in a Theory of Finance, (Motilal Banarsidas, Delhi, 1968). Ch. 5.
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the financial intermediaries that can be treated as the substitutes for currency and weightage of
demand deposits should be determined on the basis of the degree of their substitutability.

However, though the Gurley-Shaw approach looks theoretically sound, empirically it is im-
mensely difficult to determine the degree of substitutability of deposits and claims against the
financial intermediaries and, therefore, to assign appropriate weights to measure the money supply.
“Except for illustrative purposes, no attempt has been made to make the weighted sum definition
operational, that is, the concept has not been used for testing monetary theory or for carrying out
monetary policy.”®

The Central Bank Approach The central banks take still a broader view of money supply.
The reason is that the central banks are entrusted with the task of controlling and regulating the
credit flows in accordance with the need of the economy. To accomplish this task, they need to
formulate and implement a suitable monetary policy to achieve predetermined objectives. Therefore,
central banks view all available means of payment and credit flows as money. For their purpose,
money supply constitutes currency plus all ‘realisable assets,” that is, the assets that can be
converted into money at will, i.e., the assets which have perfect or near perfect liquidity.

The central bank approach is accredited to the Radcliffe Committee of the US. This Committee
recognises and emphasises ‘the similarity between currency and other realisable assets or means
of purchasing to the point of rejecting money in favour of some broader concept, measurable or
immeasurable.”® According to this approach, money is, in a way, the total credit flow to the
borrowers. Depending on the objective of the monetary policy and policy targets, however, central
banks make and use different measures of money supply, referred to as M, M,, M;, and M,. The
various measures of money supply used by the RBI will be described in a subsequent section.

11.2 THE KINDS OF MONEY

Gone are the days of commodity money. Today, all the countries—developed, developing, less
developed and backward—use modern monetary system with metallic coins and paper currency in
circulation. Another important kind of money is bank deposit. The latest addition to the monetary
system is credit card. Credit cards work as means of payments without the use of the cheque
system. In this section, however, we will discuss only the major kinds of modern money in
circulation.

I. Metallic Coins Metallic coins made of iron, copper, silver and gold—and now made also
of alloys and aluminium—are the second most important form of money in circulation today—first
being the paper money. The invention and introduction of metallic coins must have been necessi-
tated by the defects of commodity money—heterogeneity or non-homogeneity of money units, non-
durability, perishability, non-portability, unstable value, and indivisibility. The exact year or period
of introduction of metallic coins is not known. “The first coins are believed to have been made in
ancient Lydia on the Aegian Sea during the seventh century BC.”'" It is believed that metallic coins

8 Dwayne Wrightsman, An Introduction to Monetary Theory and Policy, (Free Press, NY, 1971), p.20.
% Johnson, H. G., op. cit., p.35.
1% Thomas D. Simpson, Money, Banking, and Economic Analysis, (Prentice-Hall, 1987), p.16.
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were in circulation in India about 2500 years ago. The metallic coins are believed to have been first
minted and introduced by the private bankers and goldsmiths, the sahukars, who used to certify
the weight of the coin and the purity of the metal (gold and silver) and put their seal. With the
passage of time, the monetary system was taken over by the government or the government
authorities with a view to making coins uniform and giving them a legal status. This gave the
currency a general acceptability and also a legal status. Except silver and gold coins, however, other
metallic coins were and are only foken money—a token money has no intrinsic value. In India, the
metallic coins in circulation include rupee'' coins of 1, 2 and 5 rupee denominations and paisa'”
coins of 1, 5, 10, 20, 25, 50 paise denominations. "

2. Paper Money The paper money consists of the currency notes printed, authenticated and
issued by the government and the central bank of the country. Paper money makes the largest part
of the total money supply in any country today. In some countries, there is a dual system of issuing
currency notes. For example, in India, one-rupee currency notes and coins are issued by the
Government of India and currency notes of higher denominations—rupees 2, 5, 10, 20, 50, 100,
500 and 1000—are issued by the Reserve Bank of India (RBI). The currency issued by the RBI
is in the form of promissory notes but enjoys the status of a legal tender. Each currency note issued
by the RBI bears a promise by the RBI Governor—“I PROMISE TO PAY THE BEARER A SUM
OF. . . RUPEES”. Here, the ‘sum’ means one-rupee currency notes or coins issued by the
Government of India and the RBI currency notes of other denominations.

Like metallic coins, the exact time of introduction of the paper currency is not precisely known.
The factors that might have contributed to the advent of paper money are: (i) supply of gold and
silver lagging far behind the demand for money due to rapid increase in the supply of goods and
services, (ii) lack of portability of large sums of metallic money, and (iii) loss of weight and value
due to depreciation and debasement of coins by the people.

3. Bank Deposits The third form of common money is bank deposit. Bank deposits include
three kinds of deposits: current account deposits, saving bank deposits and time deposits. The
current account deposits are available on demand. That is why current account deposits are widely
referred to as demand deposits which can be transferred and used as medium of exchange by the
instrument of cheque. Demand deposits are also known as ‘bank money’ and ‘credit money.’
According to the conventional approach to the definition of money, only demand deposit is treated
as money, because it is nearly as liquid as cash in hand. However, the Chicago approach (as
described above) treats saving and time deposits as close a substitute for cash and demand deposits.

" The term ‘rupee’ might have originated from the Sanskrit word rupa which means white horse. This indicates

that horses also served as money in ancient India. The word rupa also means silver of inferior quality which
came in usage in medieval India.

The term paisa might have derived from peso, the currency in many western countries, e.g., Mexico, Argentina,
Colombia, Uruguay and Cuba, which might have travelled to eastern countries, like India and Philippines.
The aluminium coins of 1, 5, 10 and 20 paise are nearly out of circulation because of their higher metal value
than their face value. Consequently, people melted the coins sold it as metal for a higher value.
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Therefore, according to the Chicago approach, saving and time deposits are also included in money
and money definition.

11.3 THE FUNCTIONS OF MONEY

Money was devised initially as a medium of exchange and a measure of value. However, it acquired
over time some other functions also. The following couplet brings out the major functions of
money.

Money is a matter of functions four:
A medium, a measure, a standard, a store.

As this couplet reveals, money performs four major functions: (i) as a medium of exchange, (ii)
as a measured of value, (iii) as a means of deferred payment, and (iv) as a store of value. These
functions of money are discussed below in some detail.

(i) Money as a Medium of Exchange Money functions as a medium of exchange between
any two goods. This is the most important and unique function of money. The importance of this
function lies in that it has solved one of the biggest problems of the barter system. In the barter
system, for exchange to take place, there must be ‘double coincidence of wants.” The double
coincidence of wants exists when, between any two persons, one is willing to accept what the
other person is willing to give in exchange. Until this condition is fulfilled, exchange cannot take
place. For example, a weaver cannot exchange his cloth for shoes unless the shoemaker wants
cloth. In a modern market economy, the problem of ‘double coincidence of wants’ is solved by
money. Since money is acceptable to all, the weaver can sell his cloth to any willing person (say,
to a farmer) for money and buy the shoes in exchange for that money. This system works
efficiently because money can buy anything, it has purchasing power and is acceptable to all.

The uniqueness of the medium-of-exchange function of money comes from certain unique merits
of money: (a) general acceptability, (b) easy portability, (c) divisibility, (d) difficult to counterfeit,
(e) value guaranteed by the government, and (f) legal enforceability as mode of compensation.

(ii) Money as a Measure of Value The second basic function of money is that it works
as the measure of value of goods and services. All values are measured in terms of money. As a
measure of value, money works as a common denominator, as a unit of account. Today, unlike
barter system, the value of all the goods and services is expressed in terms of money. Money being
a common denominator, the values of different goods can be added to find one value of all
possessions of a person, of a firm and of a nation. In fact, money makes computation of national
income possible. In the absence of money, measuring value would be an extremely difficult propo-
sition in a modern economy.

In modern times, a society produces, buys and sells and consumes goods and services in such
a large number, variety and quantity that measuring and expressing values in terms of commodities,
as in barter system would be a rather impossible task. If possible, it would mess up the entire
exchange economy. Money has made the task easier. Not only each good and service has a price,
but also one can find and compare the relative prices in terms of money.
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(iii) Money as a Store of Value The third basic function of money is that it serves the
purpose of storing value for future use. The need to store value must have arisen for such reasons
as (i) need for storing surplus produce because production and consumption or exchange of goods
and services are not instantaneous in most cases, (ii) need for storing value for future use arises
due to uncertainties of life, and (iii) accumulative nature of the people. The advent of money has
provided a means to store value for future use. Even the most perishable goods can be converted
into money, provided there is a market for them, and value stored in terms of money. If prices do
not increase over a long period, value can be stored for long without the loss of value. However,
in case of rising prices, money stored loses its value in proportion to the rise in the general price
rise.

(iv) Money as a Standard of Deferred Payments Borrow today and repay tomorrow or
buy today and pay later has been an old practice. This is a deferred payment system. One necessary
condition of deferred payment is that the value returned after a time gap must be the same. During
the barter days, it might be a difficult problem to judge whether the value returned after a lapse
of time was the same. For example, whether a quintal of wheat borrowed today and returned one
year later had the same value was a difficult question to which answer lay in customs and practices
of those days. However, with the expansion of economic activities, the volume of borrowing and
lending of money and sale and purchase on credit expanded enormously. Personal borrowing and
lending expanded to professional activity by a class of people including moneylenders, the sahukars,
to modern banking system and growth of credit market, involving payment of interest and principal
at a later date. The deferred payment system expanded to purchase of raw materials, payment of
wages, salaries and pensions, payment by wholesalers to producers and by retailers to wholesalers
and consumers to retailers. In the absence of money, the economic system would have not grown
to today’s level and would have been extremely chaotic. The advent of money has solved the
problem of deferred payment by its such unique merits as (i) it is generally acceptable (ii) it is legally
enforceable, and (iii) it has a relatively more stable value than other commodities.

11.4 THE SIGNIFICANCE OF MONEY IN MODERN ECONOMY

The significance of money in a modern, rather monetised economy, lies in the functions it performs.
Money plays many significant roles in a modern economy, be it a capitalist or a socialist economy.
For its role in a modern economy, money is considered by some economists as ‘one of the most
fundamental of all man’s inventions.” For example, in the opinion of Crowther, “Every branch of
knowledge has its fundamental discovery. In mechanics it is the wheel, in science fire, in politics
the vote, similarly, in economics, ... money is the essential invention on which all the rest [of
economic inventions] is based.”'* Money was, in fact, not invented'® by one man, one community
or even one nation in a year or a decade. The history of money over three-four thousand years
reveals that the modern money has evolved itself in the course of human civilisation. According to
Keynes, “... money, like certain other elements in civilisation, is a far more ancient institution than
we were taught to believe ... Its origin is lost in the mist when the ice was melting, LLoe

14 Crowther, Geoffrey, An Outline of Money, 1958, p.3.
15 Nor was wheel, fire or vote. All of them have gone through a process of evolution.
te. Keynes, J.M., A Treatise on Money, Vol. 1, 1930, p.13.
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Irrespective of whether money—as we know it today—was invented or evolved, its role in a
modern society is well comparable with wheel and fire. We will describe here some of the major
contributions that money makes to the working of a modern economy.

11.4.1 Contributions of Money to Modern Economy

I. Money Eliminates the Problems of Barter System The two major problems that
confronted the people under barter system were (i) finding a person with ‘double coincidence of
wants,” and (ii) measure of value. Money has eliminated these problems because (i) it is a generally
accepted medium of exchange, and (ii) it measures the value of goods and services. Besides, money
has the backing of the government. With the help of money people can buy and sell any commodity
in the market without facing the problems of double coincidence of wants. As regards the problem
of measuring the value, the (nominal) value of money is fixed in terms of its face value and, in a
modern economy, the value of each and every commodity is given in terms of money. So all those
who accept the market price of a commodity can easily buy and sell the commodity without loss
of time.

There was another and serious problem in the barter system, i.e., the problem of finding and
remembering the prices—pricing of different goods in terms of one another. There was, no doubt,
a price system also during the days of barter system. But, one can imagine the problem of
remembering the multitudinous prices in the absence of money. If there are only 2 goods, there
would be only 2 prices. But, if there are 3 goods, there would be 5 prices. This number would
go on increasing with the increase in the number of goods. For example, if there are four goods,
there would be 6 prices; if five goods, then ten prices; if ten goods, then forty-five prices.'’
Imagine the problem. In a barter economy producing and consuming 100 goods, there would be
4950 prices. In contrast, in a monetised economy, there are only as many prices as the number
of goods.

2. Money Works as a Factor of Production Money plays such an important role in the
modern economy that it is regarded as a fifth factor of production, in addition to the traditional
factors of production, viz. land, labour, capital and entrepreneurship. Even if these factors were
available in plenty, the withdrawal of money from the system would cause the production system
to collapse and production to decrease substantially. As Walters puts it, “if a modern economy were
somehow deprived of the monetary mechanism and driven back to a system of barter, the level of
output will be much lower and the variety of goods and services much smaller than is enjoyed with
a money system. Money therefore serves as a ‘factor of production’ enabling output to increase
and diversify.”'®

17 The number of prices for a larger number of goods can be worked out by using the following formula.

n(n—-1)
2

Number of prices (N) =
In case of 10 goods,

=45

Number of prices = w =2

2
18 Walters, A. A., op. cit., p.9.
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3. Money Accelerates the Pace of Production and Growth Money as a medium of
exchange accelerates the speed of production. It accelerates the production process in two ways:
one, by making the factor payment quick and efficient, and two, by making sale of the output
speedy and efficient. Imagine a production system without money. Each individual will be required
either to produce all the goods he or she consumes or to go around finding factories each of which
can offer him wages in terms of the good that he/she needs: the individual will then work as a part-
time labour shifting from factory to factory. This will be a chaotic method of production resulting
in colossal waste of time. This kind of production system reduces the output per unit of time.

Besides, given the productive resources and technology, the output per unit of time depends on
the disposal of the output, that is, how quickly is the output disposed of. If a producer is required
to load his/her produce on a truck or cart and go around vending his/her goods, he/she would
produce only as much as he/she is able to sell per unit of time. With the advent of money, these
problems—the loss of time and inefficiency in production—have been fully resolved. All factor
payments are made and are acceptable in terms of money and all goods and services produced are
sold in the market without confronting the problems of the barter system.

4. Money is the Lifeblood of a Modern Economy The circulation of money in a modern
economy can be compared with the circulation of blood in the human body. Like a human body
remains alive and in working order so long as blood is circulating in the veins, an economy remains
alive and working efficiently so long as money keeps circulating in the economy. Recall the circular
flows of commodity and money in the economy discussed in Chapter 3. As has already been
shown, if a part of money is withdrawn from the circular flows, the production will be reduced
to the same extent. And, if money were to be somehow withdrawn from the circular flows, the
production and employment system would come to a standstill in a modern economy. The old
saying that ‘money makes mare go’, holds literally true in a modern economy. Money keeps each
and every element of the economy in working order. As Marshall put it, money is the ‘pivot’ around
which all economic activities cluster.

5. Money Contributes in Many Other Ways Money facilitates the working of a modern
economy in many other ways. It facilitates consumers’ choice in the multitudes of goods and
services. In the absence of money, consumers’ choice will be limited to only what he or she can
offer in exchange. In a monetised economy, even if a person has only one commodity or service
to offer for sale, he or she can buy and consume any number and variety of goods and services
of his/her choice, given the monetary resources. Finally, with the advent of money, a money market
and credit system have evolved. The growth of the financial system has created an efficient system
of financial flows to various sectors of the economy. This has helped the efficient allocation of the
financial resources in the economy.

This brief discussion on money takes us to the end of a brief discussion on the definition,
functions and importance of money in a modern economy. In the next chapter, we will be con-
cerned with supply aspect of money.
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QUESTIONS FOR REVIEW

basis of controversy on the definition of

1. What is money? What is the nature and 5.

Money is a matter of functions four: A me-
dium, a measure, a standard, a store. Explain.

money? 6. What is a barter system? How does money

. What are the various approaches to the solve the problems of the barter system?
definition of money? What is the basic 7. What are the basic functions of money?
difference between the conventional and Why does paper currency work more effi-
modern approaches to the definition of ciently than the commodity money?
money? 8. ‘Money is a factor of production.” Do you

. Distinguish between conventional and mod- agree with the statement? Give your reasons.
ern approaches to the definition of money. 9. Explain how money accelerates the pace of
What is the basic difference between con- production and how it contributes to the
ventional and Chicago definitions of money? efficiency of economic system?

. Discuss the different kinds of money avail- 10. Write an essay on the significance of money

able in a modern economy. How is bank
money different from token money?

in a modern economy.
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Chapter 12

|
The Supply of

Money

INTRODUCTION

In the previous chapter, we have discussed the definition, kinds
and functions of money. We have also noted that money plays
a very important role in the economy. But, both excess and
shortage of money supply are harmful to the economy. There-
fore, money supply has to be controlled and regulated in
accordance with the requirement of the economy. It is for this
reason that measuring money supply becomes inevitable. Al-
though definitions of money do not provide clear answer to
‘what is’ or ‘what is not’ money, in practice, some methods
and measures are used to measure the supply of money. In this
chapter, we will discuss three major aspects of money supply:
(i) the sources of money supply, (ii) the measures of money
supply, and (iii) the theory of money supply.

12.1 THE SOURCES OF MONEY SUPPLY

The central bank of a country—the Reserve Bank of India (RBI) in India—is the main source of
money supply in the country. The money supplied by the central bank is known as ‘high power
money’. However, the central bank is not the only source of money supply used as medium of
exchange. The second major source of money supply is the banking system of the country. Banks
create money supply in the process of borrowing and lending transactions with public. Money
created by the commercial banks is called ‘credit money.” The high power money and the credit
money broadly constitute the most common measure (generally denoted by M1) of money supply,
or the total money stock of a country. According to Gurley and Shaw, however, non-banking financial
intermediaries also contribute to money supply. We will describe here how central bank creates high
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power money; how banks create credit money and how other kinds of financial intermediaries
contribute to the money supply.

12.1.1 The Central Bank and High Power Money Supply

The central banks of all the countries are empowered to issue the currency. The currency issued
by the central bank is called ‘high power money’ because it is generally backed by supporting
reserves and its value is guaranteed by the government and it is the source of all other forms of
money. The currency issued by the central bank is, in fact, a liability of the central bank and the
government. In general, therefore, this liability must be backed by an equal value of assets con-
sisting mainly of gold and foreign exchange reserves, especially in terms of high power foreign
currencies. In practice, however, most countries have adopted a ‘minimum reserve system.1

Under the minimum reserve system, the central bank is required to keep a certain minimum
reserve of gold and foreign securities and is empowered to issue currency to any extent. India
adopted this system in October 1956. The RBI was required to hold a reserve worth of only Rs
515 crore consisting of foreign securities worth Rs 400 crore and gold worth Rs 115 crore. In
1957, however, the minimum reserves were further reduced to only gold reserve of Rs 115 crore
and the rest in the form of rupee securities, mainly due to the scarcity of foreign exchange to meet
essential import bill. A gold reserve of Rs 115 crore against the currency of Rs 1,50,000 crore in
circulation, makes only 0.08 per cent reserve which is of no consequence. This makes the Indian
currency system a ‘managed paper currency system.’

In India, there are two sources of high power money supply: (i) the Reserve Bank of India (RBI),
the central bank of the country, and (ii) the Government of India (GOI). The RBI issues currency
notes of rupees 2, 5, 10, 20, 50, 100, 500 and rupees 1000 denominations. The RBI calls it the
‘Reserve Money.” The RBI issues currency of one rupee notes and coins including coins of smaller
denominations on behalf of the Government of India. The currency issued by the RBI on behalf
of the government accounts for only seven-eight per cent of the total high power money.

12.1.2 The Measure of High Power Money Supply in India

The RBI uses the following measure of the high-power money supply (H).
H=C+ R + OD (12.1)

where, C = currency held by the public, R = cash reserves of the commercial banks, and OD =
‘other deposits’ with the RBIL
Since ‘other deposits with RBI’ account for an insignificant proportion (around 1%) of the total
‘money supply with the public’ (M 1) i.e., high-power money supply, it is ignored while measuring
the money supply. For all practical purposes, the high-power money supply is measured as
H=C+R (12.2)

In past, there were two other systems of reserves; (1) no reserve up to a certain limit of currency issued, called
fiduciary system adopted by Great Britain in the 19th and 20th centuries; and (2) proportional reserve system,
generally 40%, adopted by France and the US in 1928 and by India during 1935-56, replaced in October 1956
by a ‘minimum reserve system’—reserves consisting of gold and foreign exchange.

1.

For example, ‘other deposits with RBI’ accounted for only about 1% of M1(money supply with the public) and
0.35% of M3 (aggregate monetary resources), on March 31, 1993. These ratios have been declining almost
continuously. For example, the figures were 0.45% and 0.11%, respectively, in fiscal year 2006-07. These ratios
were 0.47% of M, and 0.13% of M; on 21 December 2007.
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The cash reserves (R) with the commercial banks forms the basis of money supplied by the
banks. The money (credit) supplied by the banks increases money supply in circulation in addition
to H. It is, therefore, useful to look at the process of money creation by the banks.

12.1.3 Money Creation by the Commercial Banks

Commercial banks are the second most important source of money supply. The money that
commercial banks supply is called credit money. The credit money that banks create is an outcome
of their monetary transactions, mainly borrowing and lending money. In the process of their
financial transactions, banks receive deposits from the public. The money deposited with the banks
are called primary deposits. Primary deposits are made by the people on account of three exogenous
factors: (i) household savings deposited with banks, (ii) payment received (by cheque or draft) from
the central bank for sale of government bonds, (iii) payments received from abroad and deposited
with the bank, and (iv) money deposited for convenience in transaction.

On the basis of primary deposits, banks create secondary deposits, called also as derivative
deposits. It is the volume of derivative deposits which constitutes the money supply by the banks.
The process of ‘deposit creation’ or ‘credit creation,” begins with banks lending money out of
primary deposits. In fact, banks cannot loan out the entire primary deposits as they are required
to maintain a certain proportion of primary deposits in the form of cash reserves. The banks are
required to maintain two kinds of cash reserves:

(i) ‘statutory cash reserve’(SCR), required by the central bank as a mandatory cash reserve,
and

(ii) bank’s ‘excess reserve’ (ER) in addition to SCR to meet the cash demand by the depositors.

After maintaining the required cash reserves, the banks can loan out the balance of the primary
deposits. Banks’ lending starts the process of credit creation and derivative deposits. The amount
of total derivative deposits created by the banks depends on (i) the amount of primary deposits,
(ii) the rate of ‘required reserves’, (iii) demand for bank loans by the society, and (iv) efficiency
of the banking system.

The process of derivative deposit and credit creation by the banks has been explained below
assuming two kinds of banking system: (a) a single bank model, and (b) a multiple bank model.

12.1.4 Deposit Creation in a Single Bank Model

To describe the money creation process in the single bank model, we make the following simpli-
fying assumptions: (i) there is a single bank, (ii) the bank accepts only demand deposits, (iii) the
bank’s cash reserve requirement (CRR) is 20 percent of which 8 percent is statutory reserve
requirement (SRR) and 12 percent excess reserve (ER) requirement,3 (iv) the bank holds its assets
only in the form of cash reserves and loans and advances.

To begin with, suppose that the monopoly bank closes its balance sheet on the last day of the
accounting year with its assets and liabilities in balance. And, on the first day of the next accounting
year, an individual A deposits Rs 100 thousand with the bank. All deposits with the bank are its

3 By assumption, the bank knows by its experience that only 12% of the demand deposits is demanded in cash
by the depositors at any point of time.
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liability. Now the balance sheet of the monopoly bank (excluding its other assets and liabilities) reads
as given in Table 12.1.

Table 12.1 Balance Sheet of the Monopoly Bank
(Rs in thousand)

Liabilities Amount Assets Amount
A’s deposit 100.00 Cash reserves (CRR) 20.00

Excess reserves 80.00
Total 100.00 Total 100.00

Note that the bank has an excess reserve of Rs 80 thousand which it can lend, otherwise it loses
interest on it. Suppose an individual, B, approaches the bank to borrow money and the bank agrees
to lend her Rs 80 thousand. There are two ways of lending. One, the bank hands over Rs 80
thousand to B, and fwo, the bank opens an account in B’s name and credits the amount to her
account. Suppose B finds it convenient to keep the money safe in the bank* and to make payments
by cheques whenever she needs. Now bank’s deposits increases by Rs 80 thousand and its CRR
by Rs 16 thousand, that is, 20% of Rs 80 thousand. This completes the first round of credit
creation. After the first round, bank’s balance sheet reads as given in Table 12.2.

Table 12.2 Bank’s Balance Sheet after the First Round
(Rs in thousand)

Liabilities Amount Assets Amount
A’s deposit 100.00 CRR (20+16) 36.00
B’s deposit 80.00 Loan to B 80.00

Excess cash reserves 64.00
Total 180.00 Total 180.00

Note that the bank has now an excess cash reserve of Rs 64 thousand. The process of
borrowing and lending is repeated again. Now the bank can lend Rs 64 thousand. Suppose the bank
lends Rs 64 thousand to an individual, C, and credits the money to her account. This process of
borrowing and lending is called, in economic terminology, as the process of credit creation or the
process of deposit creation. After the second round of deposit and credit creation, the bank’s balance
sheet reads as given in Table 12.3.

4 If the bank lends money to B in cash, the credit creation process will not be cut short. Suppose the bank lends
cash to B. What does B do with this money? Obviously, she has borrowed money to make payment to her
creditor or to buy a commodity or bond. In either case, the person who gets money deposits it in the bank.
For example, suppose, B buys C’s second-hand car and pays Rs 80 thousand. Now C deposits the money in
the bank. Then, in Table 12.2, the entry will be C’s deposit, instead of B’s deposit. And the process of credit
creation goes on.
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Table 12.3 Bank’s Balance Sheet after the Second Round
(Rs in thousand)

Liabilities Amount Assets Amount
A’s deposit 100.00 CRR (20 + 16 + 12.80) 48.80
B’s deposit 80.00 Loan to B 80.00
C’s deposit 64.00 Loan to C 64.00
Excess cash reserve 51.20
Total 244.00 Total 244.00

Table 12.3 shows that the bank has an excess cash reserve of Rs 51,200 in its cash vault. This
excess cash reserve is again used in the process of borrowing and lending. This process of deposit
and credit creation continues until the excess cash reserve is reduced to zero, provided no other
primary deposits are made. The bank’s balance sheet at the end of the final round (incomplete
though) reads as given in Table 12.4.

Table 12.4 Bank’s Balance Sheet at the End of the Final Round
(Rs in thousand)

Liabilities Amount Assets Amount
A’s deposit (primary) 100.00 CRR (20 + 16 + 12.80 + ...) 100.00
B’s deposit (derivative) 80.00 Loan to B 80.00
C’s deposit (derivative) 64.00 Loan to C 64.00
nth deposit 00.00 Excess cash reserve 00.00
Total 500.00 Total 500.00

Note that a primary deposit of Rs 100 thousand forms the basis of the creation of a total deposit
of Rs 500 thousand. It implies that the bank has created additional deposits of Rs 400 thousand
on the basis of a primary deposit of Rs 100 thousand. It means also that the bank has multiplied
a primary deposit of Rs 100 thousand five times. Thus, the deposit multiplier equals five. The
formula for calculating deposit multiplier will be explained in a subsequent section. Let us first look
at the deposit and credit creation process in the multiple bank model.

12.1.5 Deposit Creation in the Multiple Bank Model

Let us now explain the process of deposit creation in the multiple bank model—a realistic model.
Suppose there is a number of commercial banks in the banking system—Bank 1, Bank 2, Bank 3,
and so on. Suppose also that assumptions (ii) through (iv) of the single bank model are applicable
also to the multiple bank model.

To begin with, let us suppose that an individual A makes a demand deposit of Rs 100 thousand
in Bank 1. Bank 1 is required to maintain a cash reserve requirement (CRR) of 20 percent of its
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total deposits. That is, against a deposit of Rs 100 thousand Bank 1 is required to maintain a cash
reserve of Rs 20 thousand. The bank has now an excess cash reserve of Rs 80 thousand. Let the
Bank 1 lend Rs 80 thousand to a borrower, say B. The method of lending is the same, i.e., Bank
1 opens an account in the name of the borrower B and credits her account by Rs 80 thousand.
At the end of the process of deposit and lending, the balance sheet of Bank 1 reads as given in
Table 12.5.

Table 12.5 Balance Sheet of Bank |

(Rs)
Liabilities Amount Assets Amount
A’s deposit 100.00 Cash reserves CRR) 20.00
Excess reserves 80.00
Total 100.00 Total 100.00

Now suppose that money that B borrows from Bank 1 is paid to an individual C in settlement
of her past debts. What does C do with the money she gets? She may purchase a consumer
durable, say, a car, and pay the money to the car-seller or may deposit the money with her bank—
Bank 2. To cut short the procedure, suppose C deposits the money with Bank 2. Now Bank 2
carries out its banking transaction. It keeps a cash reserve to the extent of 20 percent of its
deposits, that is, Rs 16 thousand = 80 thousand x 20/100, and lends Rs 64 thousand to a borrower,
say D. At the end of the process, the balance sheet of Bank 2 reads as given in Table 12.6.

Table 12.6 Balance Sheet of Bank 2
(Rs in thousand)

Liabilities Amount Assets Amount
C’s deposit 80.00 CRR 16.00

Loan to D 64.00
Total 80.00 Total 80.00

The amount advanced to D will return ultimately to the banking system, as described in case of
B, and the process of deposit and credit creation will continue until the excess reserve with banks
is reduced to zero. The final picture that emerges at the end of the process of deposit and credit
creation by the banking system is presented in a combined balance sheets of all the banks as shown
in Table 12.7.

It can be seen from the combined balance sheet (Table 12.7) that a primary deposit of Rs 100
thousand in Bank 1 leads to the creation of a total deposit of Rs 500 thousand. If we subtract
primary deposit of Rs 100 thousand from the overall deposit of Rs 500 thousand, we get a total
derivative deposit of Rs 400 thousand. The combined balance sheet also shows that the banks have
created a total credit of Rs 500 thousand and maintain a total cash reserve of Rs 100 thousand
which equals the primary deposit. The total deposit created by the commercial banks constitutes the
money supply by the banks.
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Table 12.7 The Combined Balance Sheet of the Banks
(Rs in thousand)

Bank Liabilities Assets Total Assets
Deposits Loans and Advances Reserves

Bank 1 100.00 80.00 20.00 100.00

Bank 2 80.00 64.00 16.00 80.00

Bank 3 64.00 51.80 12.80 64.00

Bank n 00.00 00.00 00.00 00.00

Total 500.00 400.00 100.00 500.00

12.1.6 The Deposit Multiplier5

As noted above, a primary deposit leads to the creation of derivative deposits, which add up to a
multiple of the primary deposit. In our example above, an initial deposit of Rs 100 thousand leads
to a total deposit of Rs 500 thousand. Obviously, the total deposit creation is 5-times the primary
deposit. It means, deposit multiplier is 5. The deposit multiplier (d,,) can be obtained by using the
data given in Table 12.7, as follows.

_ Total Additional Deposits ~_ ATD _ 500,000 _ 5 (12.3)
™~ Total Additional Cash Reserves ~ ATR ~ 100,000 )

where, ATD = total additional deposits created by the banks (including the initial deposit), and ATR
= change in total cash reserves of the banks.

Derivation of Deposit Multiplier The method of deriving deposit multiplier (d,,) is similar
to derivation of investment multiplier.® The process is elaborated here. Suppose a primary deposit
is made and deposit-loan ratio is given by tradition or by the central bank.

By designating primary deposit as AD and loan-deposit ratio as k, the entire series of deposits
(including primary and derivative deposits) can be rewritten as:

ATD = AD + AD(k) + AD(k)* + AD(k)* +---+ AD(k)"™ (12.4)

=AD(1 +k+ K+ Kk ...+
Using the formula for adding up a (declining) geometric series, Eq. (12.4) can be written as
ATD = (ﬁ} AD (12.5)

5> Here we illustrate the computation of deposit multiplier in a simple hypothetical model. More on deposit
multiplier follows in a subsequent section.
% For details see Chapter 6, the section on Static and Dynamic Multiplier.
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It is noteworthy that loan-deposit ratio (k) plus reserve-deposit ratio (r), always equals 1. That
is, k + r = 1. In our example, k = 0.8 and » = 0.2 and 0.8 + 0.2 = 1. Therefore, in Eq. (12.5),
1-k=r

By substituting r for 1 — k in Eq. (12.5), ATD can be written as

ATD = % AD (where, r = reserve-deposit ratio) (12.6)
In our example, AD = 100 and r = 0.2. By substituting these values in Eq. (12.6), we get
ATD = 0—12 100 = 5 (100) = 500 (thousand) (12.7)

Note that Eq. (12.6) gives not only the formula for computing ATD, but also the formula for
deposit multiplier (d,,). By rearranging the terms in Eq. (12.6), we get

ATD 1
_ - 4 12.8
" AD r ( )

In our example, » = 0.2. By substitution, we get 1/r = 1/0.2 = 5. The deposit multiplier (5) is
the same as obtained in Eq. (12.3).

12.1.7 Credit Multiplier

Credit multiplier is another useful concept used in the analysis of money supply. Let us first make
a distinction between the deposit multiplier and the credit multiplier. As Eq. (12.8) shows, deposit
multiplier, (d,,) is the ratio of total deposit-creation (ATD) to the primary deposit with banks (AD),
that is, d,, = ATD/AD. Similarly, credit multiplier can be defined as the ratio of additional credit
creation (ACC) to the total cash reserves (AR). That is, credit multiplier (c,,) can be measured as:

Credit multiplier (c,) = 4€€ (12.9)
AR
In our example (see Table 12.7), total credit creation (ACC) by the banks = Rs 400 thousand,

and total reserves = Rs 100 thousand. Thus, the credit multiplier can be obtained as

_ACC _ 400,000 _

™" AR 100,000 4

The total credit creation (ACC) by the commercial banks can be obtained by subtracting the
change in cash reserves (AR) from the fotal deposit creation (ATD). That is,

ACC = ATD — AR
500,000 — 100,000
400,000

By substituting ATD — AR for ACC in Eq. (12.9), credit multiplier (c,,) can be expressed as

_ ATD- AR

1
Cm R (12.10)
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The formula for credit multiplier (c,,) can be derived following the formula for deposit multiplier
(d,) given in Eq. (12.8). Thus, Eq. (12.10) can be written as

_1-r

Cp=

,

It is important to note here that the forgoing analysis of deposit and credit multiplier process
has been carried out in the framework of a static model with a highly restrictive assumptions that
deposit or credit multiplier process does not affect currency holding and time deposits by the
people. This analysis will, therefore, not apply if assumptions are relaxed to make the model
realistic. We will return to deposit multiplier after we have discussed the theory of money supply.

12.1.8 Non-banking Financial Intermediaries and Money Supply

We have described above the money creation process by the commercial banks only. As mentioned
earlier, Gurley and Shaw recognise the asset function of also the ‘financial claims against the non-
banking financial intermediaries’ (NBFIs) and its role in money supply. They argue that there is a
‘close substitution relationship between currency, demand deposits, commercial bank time deposits,
saving bank deposits, saving and loan association shares, and so on, all of which are viewed by
the public as alternative liquid stores of value.”” According to Gurley-Shaw approach, therefore,
money supply should be defined as a weighted sum of currency, demand deposits and all the
deposits and claims against the NBFIs that can be treated as the substitutes for currency and
demand deposits—weights determined on the basis of the degree of their substitutability. As already
mentioned, though the Gurley-Shaw approach looks theoretically sound, empirically it is immensely
difficult to determine the degree of substitutability of deposits and claims against the financial
intermediaries and, therefore, to assign appropriate weights to measure the money supply. “Except
for illustrative purposes, no attempt has been made to make the weighted sum definition operational,
that is, the concept has not been used for testing monetary theory or for carrying out monetary
policy.”® In practice, however, the central banks use different measures of money supply and one
of the measures conforms, at least partly, to the Gurley-Shaw approach to money supply.

12.2 THE MEASURES OF MONEY SUPPLY IN INDIA
12.2.1 Purpose of Measuring Money Supply

The quantity of money available to the people, i.e., money supply, is the second most important
macro variable—the first being the GDP. As has already been pointed out, given the GDP and the
prices, a certain quantity of money is required to carry out economic activities smoothly and to
maintain a reasonable level. Excess money supply may lead to inflation and shortage of it may cause
economic recession. Therefore, the supply of money needs to be maintained at an optimum level.
In other words, money supply needs to be controlled and regulated in accordance with the mon-
etary requirement of the country. A pre-requisite of maintaining money supply at its optimum level
is to take the stock of money supply on regular basis and this is the practice in all countries. This
is the basic purpose of measuring money supply. Let us now see how money supply is measured
in India.

" Dwayne Wrightsman, An Introduction to Monetary Theory and Policy, (Free Press, NY, 1971), p.20.
8 Dwayne Wrightsman, op. cit, p.21.
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In India, money is supplied by the RBI. The RBI makes the estimates of annual money supply
in the country and publishes it in its various publications. In the context of the RBI measures of
money supply the following definitions must be borne in mind: (i) money supply is a stock variable
and the measure of money supply refers to the stock of money at a point of time; (ii) by measure
of money supply is meant the measure of stock of money available to the public as a means of
payments and store of value; and (iii) the term ‘public’ means all economic units including house-
holds, firms and institutions.” It does not include the producers of money, viz. the central bank,
the government and the commercial banks.

The measures of money supply vary from country to country, from time to time and from
purpose to purpose. So is the case in India also. We will describe here the various alternative
measures of money supply made and published by the RBI. The RBI measure of money supply has
been changing. We will describe here only the current measures of money supply.

12.2.2 RBI Measures of Money Supply

The measures of money supply used by the Reserve Bank of India (RBI) have been changing
depending on the recommendations of its Working Group. The First Working Group was appointed
in 1961, the Second in 1977 and the Third in 1998. Different Working Groups have recommended
different measures of money supply. We give here the details of the measures of money supply
recommended'® by the Third Working Group and currently being used by the RBI. However, RBI
uses a somewhat modified version of measures of money supply. The following measures of money
supply'! are used by the RBI.

1. M, (Reserve Money) = Currency in Circulation + Bankers’ Deposit with the RBI
+ Other Deposits with the RBIL
2. M, (Narrow Money) = Currency with the Public + Demand Deposits with Banks
+ Other Deposits with the RBIL
3. M, = M, + Time Liabilities of the Saving Deposits with banks
+ Certificate of Deposits issued by Banks
+ Term Deposits (excluding FCNR(B) Deposits) with Banks
4. M;(Broad Money) = Currency with the Public + Demand Deposits with Banks
+ Time Deposits with Banks + Other Deposits with the RBI.
Or M; = M, + Time Deposits with Banks

Of the four measures of money supply, M,, M, and M; are the most important money supply
measures from the policy point of view. The estimates of money supply, M,, M, and M, for the
fiscal year 2005-06 and 2006-07 are given in Table 12.8. Money supply in India has been increasing
continuously. During 2006-2007, money supply (M;) increased by about 13 percent. It can be noted
that demand deposits with banks account for about 70% of the broad money supply.

% For the purpose of measuring money supply, the institutions like local authorities, non-banking financial

intermediaries, non-departmental PSEs, foreign governments, and the IMF and the World Bank that hold currency
of a member country in the form of reserves and deposits are also included.

For a summary of recommendations, see Economic Survey — 1998-99, p.37. Based on measures of money supply
reported Economic Survey — 2007-08, Table 4.1, p. A-54.

1 As reported in Economic Survey — 2006-07, pp. 50-53, and 2007-08, Table 4.1, p. A-54.



The McGraw-Hill Companies

The Supply of Money 213

Table 12.8 Measures of Money Supply in India
(Rs in Crore)

Measures of Money Supply Mar 31, 2006 % Jan 19, 2007 %
1. My(Reserve Money) 573086 100.0 641790 100.0
(1) Currency in Circulation 430676 75.2 488251 76.0
(ii)) Bankers’ Deposit with RBI 135511 23.6 147830 23.0
(iii) Other Deposits with RBI 6879 1.2 5709 1.0
2. M, (Narrow Money) 825246 100.0 865538 100.0
(i) Currency with the public 413143 50.0 471845 54.4
(ii)) Demand Deposits with banks 405224 49.1 397986 459
(iii) Other Deposits with RBI 6879 0.9 5709 0.7
3. M;(Broad Money) 2729536 100.0 3071706 100.0
(i) Currency with the public 413143 15.1 471845 15.4
(i) Demand deposits with banks 405224 14.8 397986 13.0
(iii) Time Deposits with banks 1904290 69.8 2196186 71.5
(iv) Other Deposits with RBI 6879 0.3 5709 0.1

Note. Totals of M, and M5 do not match with the sum of their sub-items due, perhaps, to approximation.
1 Crore = 10 million
Source: Economic Survey — 2006-07, Table 3.1, p. 52.

12.3 THE THEORY OF MONEY SUPPLY

We have noted above that the total money that serves as medium of exchange and store of value
is supplied mainly by two sources—the central bank (the RBI in India) and the commercial banks.
Banks do not create their own money. They add to the money supply through their system of
borrowing and lending. The money supplied by the two sources—central bank and commercial
banks—do not work independently. Nor does the money supplied by each of them circulate as
independent and identifiable units. The money supply from both the sources is, in fact, interlinked.
The high-power money multiplies itself in the process of monetary transactions between the people
and the banks. The analysis of how money supplied by the central bank multiplies itself in the
process of monetary transactions results into the theory of money supply. In this section, we will
briefly discuss the theory of money supply.'?

The theory of money supply makes a distinction between the two concepts of money supply:
the ordinary money or the stock of money (M) and the high-power money (H), also called ‘base
money’. The ordinary money includes the currency held by the public and the demand deposits,

12 The origin of the theory of money supply lies in the ‘identity equations’ used by Milton Friedman and Anna
Jacobson Schwartz in their A Monetary History of the United States, 1867 — 1960 (Princeton University Press,
Princeton, 1963) to estimate money supply in the US. Different authors have used different process and natations
in their narration of the theory of money supply. The theory of money supply discussed here is based largely
on the enunciation of this theory by Prof. S. B. Gupta, Monetary Economics : Institutions, Theory and Policy
(S. Chand & Co. Ltd., New Delhi, 2000, pp. 270-92).
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both used as medium of exchange and store of value. The concept of ‘ordinary money’ is similar
to M, used by the RBI. For theoretical convenience, the ordinary money (M) is defined as

M=C+ DD (12.11)

where, C = currency with the public, and DD = demand deposits with banks.
The high-power money (H) is defined as:

H=C+R (12.12)

where, C = currency with the public, and R = cash reserves with the central bank and with
other banks themselves.

The cash reserves (R) with the commercial banks have two components: (i) statutory reserve
requirement, also called statutory reserve ratio (SRR) which banks are required to maintain with the
central bank, the RBI;"® and (i1) excess reserve which commercial banks need to maintain as ‘cash
in hand’ or ‘cash in vault’, in excess of SRR, to meet the demand for cash by the depositors. The
ratio of excess reserve to deposits is based on bank’s payment need and past experience.

Having introduced the two concepts of money supply, let us explain the theory of money supply.
In brief, the theory of money supply can be stated as the fotal supply of money (M) in a country
is determined by a money multiplier, given the supply of the high power money (H). In other words,

M = mH (12.13)
where, constant m is money multiplier.
Thus, money multiplier () is measured as

m=ﬁ

This is the general method of measuring money multiplier—used also by the RBIL

The analysis of the relationship between M and H, given in Eq. (12.13), is the central theme of
the theory of money supply. The high-power money (H ) is the basic money and it forms the basis
of money creation through monetary transactions between the public and the banks. By assumption,
H is policy-determined: it is determined exogenously by the central bank of the country. Given the
supply of H, the determination of M, i.e. the stock of ordinary money, depends entirely on the value
of money multiplier (m). The theory of money supply explains how the value of m, the money
multiplier, is determined. Let us now discuss how money multiplier is determined.

12.3.1 The Money Multiplier

As shown in Eq. (12.13), money multiplier is the rate at which high power money or ‘reserve
money’ gets multiplied to make the supply of total ordinary or broad money. We describe here the
factors that determine the money multiplier and their interrelationships. Following the practices in
different countries, different authors use different variables to explain the method of measuring
money multiplier.

13 In India, the RBI is empowered to vary the statutory reserve ratio (SRR) between 3% and 15% of the total demand
and time deposits of the commercial banks, depending on the credit needs of the economy. The RBI had fixed
CRR at 6.50 percent in April 2007, which it increased to 8.00% in May 2008, to control inflation which crossed
7.4% in April 2008.
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Two Approaches to the Determination of Money Multiplier (m)

In general, there are two widely used methods of measuring the money multiplier (7). While some
authors'* consider only a ‘uniform deposit’ or demand deposits (DD) in working out the money
multiplier, some other authors™ consider both (i) demand deposit (DD), and (ii) time deposit (7D).
Incidentally, RBI uses the second method. The RBI measures money multiplier (m) as

_ M; _ C+DD+TD+0D
" M,  C+ DwithRBI

where M, is ‘broad money’; M, is ‘reserve money’; and C is ‘currency in circulation.

Since both M; and M|, are subject to variation, money multiplier (m) also keeps changing. For
instance, during 2006-08, money multiplier varied between 4.5 and 5.

In what follows, we explain the determination of money multiplier under both the approaches—
with only DD and with both DD and TD.

Money Multiplier with Demand Deposit (DD) Under this approach, the two determi-
nants of money multiplier are (i) currency-deposit ratio (cr) and (ii) reserve-deposit ratio (rr). Given
the Egs. (12.11) and (12.12), following Mankiw’s approach, cr and rr can be obtained as follows.
To find these ratios, let us first divide Eq. (12.11) by Eq. (12.12). Thus,

M _ C+DD

o= C+R (12.14)
By dividing both the numerator and the denominator of Eq. (12.14) by DD, we get

M _  C/DD+1 (12.15)

'H ~ C/DD+ R/IDD

It is obvious from Eq. (12.15) that C/DD = cr (currency-deposit ratio) and R/DD = rr (reserve-
deposit ratio). By substitution, we get

M cr+1
=z = = 12.1
H cr+rr ( 6)
Since in Eq. (12.16), (cr + 1)/(cr + rr) = m, money supply is determined as
g Ll g (12.17)
cr+rr
or M=mH

If in a country, cr = 0.4 and rr = 0.05, then money multiplier () = (0.4 + 1)/(0.4 + 0.05) =3.11

Money Multiplier with DD and TD To work out the money multiplier with DD and 7D,
let us recall our basic equations (12.11 and 12.12) given, respectively, as

14 See for example, N. Gregory Mankiw, Macroeconomics (Macmillan Worth Publishers, NY, 5th edn., p.486) and
Rudiger Dornbusch, et. at., Macroeconomics (Tata McGraw-Hill, New Delhi, 9th edn.), p.414.

15 For example, S.B. Gupta, op. cit., and Jagdish Handa, Monetary Economics (Routledge, London, 2000), pp. 240—
41.
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M= C + DD, and

H=C + R.
By substitution, Eq. (12.13), can be rewritten as
C+DD=m(C+ R (12.18)

As we will show below, all the terms in Eq. (12.18) are interrelated and interdependent directly
or indirectly. The entire further analysis of relationship between H and M is related to bringing out
the relationship between the variables in Eq. (12.18). Therefore, what we need now is to bring out
the relationships between C and DD and between R and DD.

Let us first look at the LHS of Eq. (12.18), We have earlier assumed (implicitly) that DD is
determined exogenously, all other things remaining the same. In reality, however, both C and DD
are a function of the level of income and the interest rate. Therefore, C and DD can be assumed
to be highly correlated.'® Besides, it can be assumed that the public holds C and DD in certain
proportion at any point of time. Hence, one can be defined as a proportion of the other. Let

C=c-DD (12.19)
where, ¢ is ‘deposit-currency ratio’, that is, the ratio of DD to C.
By substitution, Eq. (12.18) can now be rewritten as

c-DD + DD=m(c - DD + R) (12.20)
(c+ )DD=m(c - DD + R)
The money multiplier (m) can now be obtained from Eq. (12.20), as

(c+1)DD
= 12.21
"= DD+R) (12.21)
Note that money multiplier is expressed in terms of DD and R whereas it is only DD which
multiplies not the reserves (R). What is required now is to define R in terms of DD so that m can
be expressed in terms of DD only. Recall also that the commercial banks hold cash reserves (R)

as a proportion of their total deposits (D). Therefore, R can be expressed as
R=r-D (12.22)
where, D = total deposits, and r = reserve-deposit ratio.
The total deposit (D) consists of demand deposits (DD) and time deposit (TD). That is,
D=DD + TD (12.23)

Recall that demand deposits (DD) are a part of money supply but time deposits (7D) are not.
Therefore, TD has to be expressed in terms of DD for theoretical purpose. Recall also in this regard
that the total money demand by the public is held in the form of (i) currency (C), (ii) demand
deposit (DD), and (iii) time deposit (TD). Given the total demand for money, the proportion of
money held in these three forms is determined by the level of income and the interest rate. The
proportions of money held in each of these three forms are ‘highly correlated.” Therefore, demand
deposit (DD) can be expressed as a proportion of currency holding (C), and time deposit (7D) can
be expressed as a proportion of DD. For simplicity sake, let us assume that 7D is held as ‘¢
proportion of DD. Then,

16 S. B. Gutpa, op. cit. p.273.
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D =t - DD (12.24)
By substituting Eq. (12.23) and (12.24) for D, Eq. (12.22) can be written as
R=r(DD + t - DD) (12.25)
By substituting Eq. (12.25) into Eq. (12.21), money multiplier (m) can be expressed as
(1+¢) DD
= 12.2
¢c-DD+r(DD+t-DD) (12.26)
_ (+co) DD
" (c+r+rt)DD
Now money multiplier () can be expressed as
I+c¢
= - 12.27
eyt (12.27)
By substituting Eq. (19.27) into Eq. (12.13), we get final formula of money supply as
1+c¢
M= ra+n H (12.28)

Equation (12.28) is the key equation in the theory of money supply. According to this equation,
the total money supply, called ‘ordinary money’(M) is the function of the ‘high-power money’(H).
This is the gist of the theory of money supply. In Eq. (12.24), factors ¢, r and ¢ are assumed to
be constant. Therefore, H is the main determinant of the ‘ordinary money supply.” Since ‘high-
power money’ (H) is the key factor in the determination of the ‘ordinary money supply’ (M), the
theory of money supply is also called the ‘H-theory of Money Supply.” Let us now look at the
factors that determine the value of money multiplier (m).

The Determinants of Money Multiplier The determinants of money multiplier (m) can be
grouped under two categories.

(a) The proximate or immediate factors, and
(b) The ultimate factors.

These two categories of factors appear, in fact, at two levels of the money multiplier analysis.
The two categories of the determinants of money multiplier are explained here briefly.

(a) The proximate or immediate factors The proximate or immediate determinants of money
multiplier are given in the money-multiplier formula itself. As Eq. (12.27) shows, the proximate
factors include (i) currency-deposit ratio (c), (ii) reserve-deposit ratio (r), (iii) time and demand
deposit ratio, i.e., TD/DD ratio (¢). Given the money-multiplier formula in Eq. (12.27), the role of
¢, r and t in determining the value of the money multiplier can be described, respectively, as follows.

(i) Currency-deposit ratio (c) and money multiplier The higher the currency-deposit ratio (c), the
smaller the money multiplier (m), and vice versa. It means that if public prefers to hold a high
proportion of H in the form of cash (C) and a smaller proportion of it as deposits (D), then the
ability of the banks to create secondary deposits and credit will be reduced to the extent it reduces
the value of ‘m’. Consequently, m will be lower. For example, suppose ¢ = 0.3, r = 0.1, and ¢ = 0.2.
The substitution of these values in Eq. (12.27) gives m = 3.1. If ¢ rises to 0.5, other factors
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remaining the same, then m decreases to 2.42. On the contrary, if public decides to hold only a
small part of H as cash, m will be higher.

(ii) Reserve-deposit ratio (r) and money multiplier The role of reserve-deposit ratio (r) is more
obvious. It appears in the denominator of the money-multiplier formula. Therefore, the higher the
reserve-deposit ratio (r), the lower the value of money multiplier (). In simple words, if banks’
reserve requirement (RR) increases, their ability to create deposit and credit decreases and, there-
fore, the value of m decreases. For example, recall that if ¢ = 0.3, » = 0.1 and ¢ = 0.2, then m = 3.
And, if the central bank raises RR so that r increases from 0.1 to 0.15, other factors remaining
the same, then m falls to 2.7.

(iii) Time-deposit ratio (t) and money multiplier The role of time-deposit ratio (), that is, the ratio
of time deposit to demand deposit, in the determination of money multiplier is like that of the
reserve-deposit ratio (r). That is, the higher value of ¢, the smaller the value of m. That is, if public
decides to increase the ratio of time deposit (7D) to demand deposit (DD), then the value of m
decreases. Recall the example again if in one period ¢ = 0.3, » = 0.1 and ¢ = 0.2, then m = 3.1.
Suppose now that the public decides to increase the time-deposit ratio () from 0.2 to 0.3, then
the value of m decreases to 2.38.

(b) The ultimate factors The proximate determinants of the money multiplier, ¢, r and ¢, are merely
the numerical ratios that appear in the multiplier formula. The value of these factors depends on
certain other factors. The factors that determine the value of ¢, r and ¢ are the ultimate factors.
They are ultimate in the sense that they arise out of the working of the economic system and the
decisions taken by the Central Bank, the public and the commercial banks. Let us look at the factors
that are behind their decision-making.

As regards the reserve-deposit ratio (), it depends on (i) the statutory reserve ratio (SRR), and
(ii) the excess reserve ratio (ER). The SRR is determined by the central bank, in view of the
monetary needs of the country. This decision is policy-based. Under expansionary monetary policy,
r is kept low and under contractionary monetary policy it is kept low. The excess reserve ratio (ER)
is determined by the banks themselves in view of demand for cash by the depositors.

As regards the determination of ¢ and ¢, it is the public which decides the proportion of H to
hold as currency, as demand deposit and as time deposit. The decision regarding these factors are
taken on the basis of (a) the level of income, (b) the interest rate, (c) the development level of the
banking system, (d) banking habit of the people, and also (e) the black money held by the public—
it is very high in the context of the Indian economy.

12.4 MONETARY EXPANSION AND THE MONEY
MULTIPLIER: A SIMPLIFIED MODEL

The money multiplier given in Eq. (12.28) assumes static conditions in which all factors (H, ¢, r,
and ¢) are given. In this section, we relax the assumption, that H remains constant, and see how
ordinary money supply (M) responds to a change in H. To answer this question, again a simplified
model will be used.

The simplified model makes the following assumptions.

(i) The commercial banks provide only demand deposit facility.
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(i) Commercial banks hold their assets only in the form of commercial loans and advances.

(i) The deposit-currency ratio (c), and the cash-reserve ratio (r) remain costant.

(iv) There is no demand or capacity constraint. That is, there is a large demand for commercial
bank loans, and banks have ample funds of loans and advances.

Note that in the simplified model, 7D is omitted by assumption (i). With the omission of 7D,
the factor R is defined'’ in the simplified model as

R=r-DD
With R redefined, money multiplier given in Eq. (12.21) changes to the following form.
B (c+1) DD
"= (c-DD+r-DD) (12.29)
_ (c+D) DD
" (c+r)DD
Thus, the money multiplier (m) in the simplified model is reduced to
m= 1 (12.30)
c+r

Now let us compare the money multiplier given in Eq. (12.27) with that given in Eq. (12.30).
While numerator in the formula for money multiplier remains the same, the denominator in the
simplified model changes from ¢ + r (1 + f) to ¢ + r This implies that the value of m in Eq. (12.30)
is greater than that given in Eq. (12.27). For example, given ¢ = 0.3 and r = 0.1, Eq. (12.30) yields
m = 3.25 whereas Eq. (12.27) gives m = 3.1 with ¢t = 0.2.

Given the money supply function in Eq. (12.13), the change in money supply, AM, due to AH
can be expressed as

AM = m(AH)
By substituting Eq. (12.30) for m in this equation, monetary expansion can be measured as

c+1
c+r

AM = (12.31)

Equation (12.31) tells that monetary expansion in a country depends on increase in high-power
money (AH) and the money multiplier (m).

Numerical Example The computation of money multiplier by Eq. (12.31) is illustrated here
with a simple numerical example. Suppose that the RBI buys bonds from the public worth Rs 30
million, all other factors given. It means that AH = Rs 30 million. The public, on the other hand,
deposits RBI cheques with the banks and withdraws Rs 10 million as currency holding and leaves
Rs 20 million in the bank as demand deposit (DD). This means that AC = Rs 10 million and ADD =
Rs 20 million. Thus, the deposit-currency ratio, ¢ = AC/ADD = 10/20 = 0.5. Suppose also that the
banks are required to maintain a total cash reserves of 25% (including 10% as SRR and 15% as
ER) of their deposits. That is, the reserve-deposit ratio (r) = 0.25.

17 Recall that with TD included, R was defined as R = r - D (where D = DD + TD and TD =t - DD). See Eq. (12.21).
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By substituting the numerical values for AH, ¢ and r, in Eq. (12.31), we get, AM as follows.
_05+1
~0.5+025

In means that an additional ‘higher power’ money of Rs 30 million increases total money supply
by Rs 60 million.

AM x 30 = 60

12.5 MONETARY EXPANSION, CURRENCY DRAIN AND
DEPOSIT MULTIPLIER

In the preceding section, we have explained the response of M to AH. In this section, we explain
the response of demand deposits to AH. To do this, we need to extend the deposit multiplier
(1/r), given in Eq. (12.7) to dynamic conditions. The deposit multiplier (1/r) is based on an over-
simplified static model. This formula of deposit multiplier holds only when (i) the high-power
money supply (H) remains constant and a new primary deposit is made out of savings, and (ii)
the entire money lent by the banks takes the forms of demand deposits and no part of it is held
as currency. This formula does not apply when primary deposits are caused by monetary expansion
by the central bank and a part of AH is held as AC also, not only as AD. Here AC is ‘currency
drain’. The deposit multiplier formula d,, = 1/r does not take into account the relationship between
currency holding (AC), the currency drain, and the demand deposit (AD). Here, we explain the
deposit multiplier under the condition of an increase in the supply of high-power money and
currency holding.

Suppose that the central bank buys back government bonds from the public and issues cheques
to the public worth the value of bonds. As a result, money supply with public increases by AH.
The public deposits these cheques with the banks for realisation. After realisation, the public
withdraws a part of it and holds as AC (which is currency drain), and leaves the remaining part
with the bank as AD. Consequently, banks’ reserves increase by AR. Now the situation that emerges
can be expressed algebraically as

AH = AC + AR (12.32)
Given the relationship between C and D, AC = ¢ X AD, and given the relationship between R
and D [in Eq. (12.22)], AR = r x AD. So Eq. (12.32) can be written as
AH = ¢ x AD + r x AD (12.33)
=( +r)AD
where ¢ is ‘deposit-currency ratio’ and r is reserve-deposit ratio.
It follows from Eq. (12.33) that

1
c+r

AD =

AH (12.34)
Eq. (12.34) gives the deposit multiplier as
. - 1
D Itiplier = —— 12.
eposit multiplier P (12.35)

Eq. (12.35) gives deposit multiplier under the conditions of monetary expansion and the currency
drain. Note that this deposit multiplier is different from one used in Eq. (12.6), that is, 1/r.
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QUESTIONS FOR REVIEW

1. What are the major sources of money sup-

ply? How do the banks create and supply

‘high-power money.” How is ordinary money
related to the high-power money?

. Describe the money measures used by the
RBI. What is the purpose of different mea-
sure of money supply? How is M; different
from M,?

9.

What is money multiplier? How is ‘m’ af-
fected if reserve ratio is increased.

money? 10. Explain theory of money supply. How does

. What are the main constituents of the money money multiplier contribute to the supply of
supply in a modern economy? How is Gurley- money?

Shaw approach to the constituents of money 11. The high-power money supply is exog-
supply different from the conventional ap- enously and policy determined. Comment.
proach? 12. Explain the concept of money multiplier. How

. What is meant by demand deposit? How can is money multiplier different from the deposit
you justify the inclusion of demand deposits multiplier?
in the money supply? 13. What are the determinants of money multi-

- Explain the process of deposit creation. Is plier? How is money multiplier affected when
deposit creation different from credit cre- the central bank changes the statutory re-
ation. If yes, how? serve requirement?

. What are the RBI measures of money sup- 14. Distinguish between money multiplier and
ply? Explain briefly how each measure is credit multiplier. Why is credit multiplier
different from the other. lower than the money multiplier?

. What is ‘high-power’ money? How is high- 15. Suppose, in a country, currency deposit ratio
power money different from the ordinary is given as 0.5 and reserve-deposit ratio is
money? found to be 0.05. Find the money multiplier.

. Distinguish between ‘ordinary money’ and 16. Explain the following

(i) Deposit multiplier,
(i) Credit multiplier,
(iii) Money multiplier,
(iv) Currency drain.
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Chapter 13

|
The Classical Theory of

Money and Interest

INTRODUCTION

The main purpose of this Chapter is to analyse the conditions
and the factors that bring about equilibrium of the money
market. Going by the fundamental economic law, money mar-
ket reaches its equilibrium where demand for money equals the
supply of money. The theory of money supply has already
been discussed in Chapter 12. In this and the following two
chapters, we will be concerned with the theories of demand
for money which seek to answer the question ‘what deter-
mines the demand for money in an economy?’ The economists
of different schools of thought hold different views on ‘what
determines the demand for money’. As a result, there are dif-
ferent theories of demand for money. The origin of the theory
of demand for money is traced in the classical quantity theory of money. In this Chapter, we first
discuss the basics of the quantity theory of money and show the derivation of the classical formula
of demand for money. The post-classical developments in the theory of demand for money, i.e.,
Keynesian and post-Keynesian theories of demand for money, are discussed in the two subsequent
Chapters.

13.1 THE CLASSICAL QUANTITY THEORY OF MONEY

The classical quantity theory of money was conceived in 1568 by Jean Bodin, a sixteenth-century
French philosopher, to explain the price rise in the contemporary France. Over a period of two
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centuries after Bodin, a number of writersl, including John Locke, David Hume, Richard Cantillon,
David Ricardo and Irving Fisher, commented on and contributed to the quantity theory of money.

However, Fisher’s version of the quantity theory of money, which he developed in his book
Purchasing Power of Money (1911), is the most famous version and represents the classical
approach to the analysis of the relationship between the quantity of money and the price level. The
neo-classical version of the quantity theory of money is known as ‘Pigou’s cash-balance equation’
or ‘Cambridge cash-balance equation.” All the versions of quantity theory of money demonstrate
that there is a strong relationship between money and price level. We will first discuss Fisher’s
version of quantity theory of money. This will be followed by a brief description of the Cambridge
versions of the quantity theory money.

13.1.1 Fisher’s Quantity Theory of Money and Price Level

Fisher’s version of the quantity theory of money, or as it was originally called ‘the quantity theory
of exchange,” is formally expressed as

MV =3 pQ 13.1)
Fisher gave a simplified version of this equation as
MV = PT (13.2)

The symbols used in Eqgs. (13.1) and (13.2) are described below.

1. M represents the quantity of money in circulation.

2. Vis the transaction velocity of money, that is, the number of times a unit of money is used
in transaction per unit of time.

3. Xpg=p, q + P2 q» + ... D, q, (Where, q;, q,, ..., are the output of individual commodities
and p;, p,, ..., are their prices, respectively).

4. P is weighted average of all individual prices and P = MV/T.

5. T is the sum of all the transactions of goods and services per unit of time (including
transaction velocity of goods and service).

Fisher expanded Eq. (13.2) to include the money supply created by the banks through the
process of credit creation based on their demand deposits. The expanded equation is written as:

MV + M’V = PT (13.3)

where, M” and V' are the total bank deposits subject to transfer by cheques, and average
velocity of their circulation, respectively.

13.1.2 Uses of Quantity Theory of Money

The classical quantity theory of money—which apparently looks very simple—has two important
implications which constitute two important aspects of classical macroeconomics. Specifically
speaking, the quantity theory of money yields two important classical macroeconomic theories, viz.,
(1) the classical theory of price level, and (ii) the classical theory of demand for money. Let us now
look at how quantity theory of money can be used to derive the theories of price level and demand
for money.

" For details, see The Controversy over the Quantity Theory of Money, edited by Edwin Dean, (D.C. Heath and
Company, Boston, 1965).
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(i) Theory of Price Level The classical quantity theory of money implies that the quantity of
money determines, ceteris paribus, the general level of prices. This conclusion follows directly from
Fisher’s equations given in Eq. (13.2). That is,

P=MV+ M'VIT (13.4)

Equation (13.4) implies that, V and T remaining constant, P changes proportionately to the
change in M and M’. When M is doubled, P is doubled too. If T rises (or falls), M, M’ and V
remaining constant, P decreases (or rises) proportionately. In the words of Fisher, “This mechanism
makes clear the fact that the average price increases with the increase of money or bank deposits
and with the velocities of their circulation, and decreases with the increase in the volume of trade.””

(ii) The Demand for Money Although Fisher did not state it specifically, the demand for
money is implicit in his quantity theory. In Fisher’s quantity theory of money, as Laidler has stated,
“The demand for money depends on the value of transactions to be undertaken in the economy and
is equal to a constant fraction of those transactions” and given the supply of money, “in equilibrium,
the demand for money must be equal to its supply”3. The equilibrium demand for money can be
derived from simple version of Fisher’s quantity theory of money as follows. At equilibrium,

MV =PT (13.5)
where V and T are constants.
Given the equilibrium Eq. (13.5),
1 S
M==PT 13.6
7 (13.6)

Since at equilibrium, demand for money (M) equals the supply of money (M), M in Eq. (13.6),
can be taken as M,, and the term 1/V (P T) as M. It can thus be construed that at equilibrium
demand for money equals 1/V fraction of the total value of transactions (P T). Note that the
constant factor (1/V') is inverse ratio of velocity of money. It implies that the quantity of money
demanded is determined by the inverse ratio of money velocity given P and 7. Assuming 1/V =k,
the money demand equation can be written as

My = kPT (13.7)
where My = M/P, i.e., demand for real cash balance.

Thus, according to Fisher’s quantity theory of money, demand for money (M) at equilibrium
equals a constant fraction (k) of the total value of transactions (PT). Since the economy is always
in equilibrium (according to classical postulates), the demand for money is always equal to the

supply of money. Considering P T = Y = aggregate national income, the classical money demand
function can be expressed as
M, = kY.
This equation implies that, according to the classical theory, the aggregate demand for money
is k proportion of the national income.

% Fisher, Irving, Purchasing Power of Money (1911), p.9.
3 David E.W. Laidler, The Demand for Money: Theories and Evidence, Monetary Economics Series, (Allied
Publishers Private Limited, New Delhi, 1972), p.45.
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13.1.3 Criticism of Fisher’s Quantity Theory

The economists, both contemporary and later ones, pointed out a number of weaknesses in Fisher’s
quantity theory of money, especially his transaction equation, MV = PT. Some major points of
criticism are following.

(i) Fisher’s transaction equation is a truism, a tautology—it has no theoretical value;
(ii) It does not explain how a change in M changes P;

(iii) It is a static theory as it is based on the assumption that M and V, and M’ and V' have a
fixed relationship which is not realistic;

(iv) M refers to a point of time and V to a period of time: this means internal inconsistency;

(v) Price (P) is regarded to be only a passive factor which is unrealistic because it does affects
output; and

(vi) Not only M determines P, but also P determines M—this is Keynes’ contra-quantity theory
causation argument.

Some economists, however, defend the quantity theory of money. They argue that Fisher’s
equation is no doubt a tautology, a static theory, and it makes certain unrealistic assumptions but
so do most economic theories. All other points of criticism are either out of context or they are on
the periphery. Hansen has remarked that “there has been a tendency to over criticise the theory and
to try to read into it more than writers like Irving Fisher really intended.”* Besides, it has been
generally found that there is a positive correlation between money supply and the price level. This
justifies Eq. (13.4).

13.1.4 Income Version of Quantity Theory—A Digression

Fisher’s quantity theory of money is criticised for being a mere truism. It is argued that Fisher’s
equation as given in Eq. (13.2), is merely a tautology as it tells only that money in circulation
multiplied by its velocity equals the total expenditure (PT). It has no theoretical content. An
equation with theoretical content must show that a change in one of the variables induces a
systematic and predictable change in other related variables. The economists have provided a
modified version of Fisher’s equation which converts it into a theory. The modified version,
called income version of quantity theory, is written as

MV = PY (13.8)

In Eq. (13.8), Y is the physical output which includes all exchanges. By definition, Y is the same
as the real income in social accounting sense.

The income version of quantity theory (Eq. 13.8) makes two significant improvements. One, it
converts Fisher’s tautological equation into a theory. Two, the substitution of Y for T brings real
output () in relation with money supply. In classical theory, Y is the function of employment. That
is, Y = f(N) where N = total employment.

Thus, income version of quantity theory integrates the classical theory of output and employment
with their theory of money. This point can be explained as follows.

4 Hansen, J.L., Monetary Theory and Practice, 1965, 3rd Edn., p.192.
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Equation (13.8) implies that a rise in money (Y remaining constant) results in a proportional rise
in prices. When money supply increases, it increases the cash balance at the disposal of the people.
People do not prefer to hold idle cash balance. They spend it on goods and services. An increase
in money expenditure, while Y is held constant, means aggregate demand increases while aggregate
supply is fixed. The ultimate result is rise in price. Prices rise because production cannot be
increased in the short run.

Similarly, when money supply is reduced, spending capacity of the people is reduced and total
spending decreases. A decrease in total spending means a fall in the aggregate demand. A fall in the
aggregate demand means increase in unsold stock with the firms. The firms are forced to cut down
their prices to get rid of the unsold stock. Thus, the final outcome of a fall in money supply is
a proportional fall in the prices. The fall in price is proportional to fall in money supply because,
in classical theory, unsold stock eventually equals the fall in money supply.

13.2 THE CAMBRIDGE VERSION OF QUANTITY
THEORY OF MONEY

The Cambridge version of quantity theory of money was first developed by a great Cambridge
economist, Alfred Marshall. It was later modified by his followers, viz., A.C. Pigou, D. H. Robertson
and also J.M. Keynes, all at Cambridge University. That is why Marshall’s version is popularly
known as Cambridge version of quantity theory of money. The Cambridge version is also referred
to as ‘Neoclassical Theory of Money’ and ‘cash balance approach’. The Cambridge quantity theory
of money is a significant improvement over the classical quantity theory of money. According to
the Cambridge version of quantity theory of money, price level is affected only by that part of
money which people hold in the form of cash for transaction purpose, not by the total MV as
suggested by the classical theory.

According to the neoclassical economists, individuals hold money or demand money primarily for
transaction purposes’. Some money is also held for security and for meeting the unexpected
obligations. People do not hold their entire income in the form of money. They hold only an
optimum amount of money because, as Pigou said, “currency held in the hands yields no income”.
The optimum amount of money people hold is not precisely defined. However, neoclassical econo-
mists hypothesised that income-earners strike a balance between the convenience and security that
money provides and the loss of income resulting from money holding. In the ultimate analysis, they
postulated that people hold only a certain proportion of their money income for transaction pur-
poses. They stated their hypothesis in the form of an equation.

M? = kPQ (13.9)
where MY = demand for money, P = price, Q = real income, and k = proportion of money
income held as currency and bank deposits.

The term ‘.4’ in Eq. (13.9) is called ‘Cambridge k’ and PQ = Y, that is, money value of real
income. Equation (13.9) reads that the demand for money (M%) equals k proportion of the total

money income. The neoclassical economists held that & is fairly stable and that, at equilibrium level,
stock of money (M) equals demand for money (Md). That is,

3 Pigou had, in fact, linked demand for money to income and wealth. But wealth as a determinant of demand for
money lost its significance in later analyses.
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M = M? = kPQ (13.10)

At equilibrium, therefore,
M = kPQ (13.11)
or M(1/k) = PQ (13.12)

It is important to note that, in Eq. (13.12), 1/k is same as V in Fisher’s equation. This means
that Cambridge k is reciprocal of Fisher’s V. That is, k = 1/V and V = 1/k. Thus, k and V are
reciprocals of one another.

The important features of neoclassical monetary theory may now be summed as follows.

1. Unlike Fisher’s quantity theory, neoclassical monetary theory links prices to the demand for
money, not the supply of money, because idle cash balance does not, in reality, create
demand and affect prices.

2. Cambridge equation links demand for money to money income. In other words, it
hypothesises that demand for money is a function of money income.

3. By linking prices to demand for money, Cambridge version of monetary theory brings out
the mechanism by which change in demand for money affects the general price levels.

13.3 THE CLASSICAL THEORY OF INTEREST

Having described the classical and neo-classical demand for money, we discuss in this section the
classical theory of interest as constructed by Keynes. In Keynes’s opinion, none of the classical
economists had given a precise theory of interest.® In fact, Keynes was the first economist to trace
and reconstruct the classical theory of interest. Keynes found it difficult to state the classical theory
of interest precisely or to discover an explicit account of it in the leading treatise of the classical
school. What he referred to as the classical theory of interest is, indeed, a combined view of
Marshall, Cassel, Tausig and Walras. Thus, Keynes’s interpretation of classical theory of interest
includes also, what is often referred to, the loanable fund theory of interest or the neo-classical
theory of interest.

It must be noted at the outset that according to the classical and neo-classical view, interest rate
is determined not by the total supply of and total demand for money but by only that part of total
money which is saved for investment. Given this basic classical postulate, let us now look at the
classical theory of interest.

According to the classical theory of interest, as constructed by Keynes, the rate of interest is
determined by the funds demanded for investment and supply of savings. In the words of Keynes,
“Investment represents the demand for investible resources; saving represents the supply, and the
rate of interest is the ‘price’ of investible resources.... The rate of interest is determined where
demand for investible resources and supply of savings are equated.” He adds, “Just as the price
of a commodity is necessarily fixed at that point where the demand for it is equal to its supply,
so the rate of interest necessarily comes to rest under the play of market forces at the point where
the amount of investment at the rate of interest is equal to the amount of saving at that rate.”’ In
simple words, the rate of interest is determined where demand for investible funds equals the supply
of investible funds, that is, the supply of savings.

8 J. M. Keynes, The General Theory, p.175.
" The General Theory, p.175.
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The classical theory of interest is illustrated in Fig. 13.1. In classical view, investment is an
inverse function of the interest rate. That is, demand for investible funds increases when interest
rate decreases and vice versa. That is, I = f(i), Al/Ai < 0. The investment schedule is shown by
the curve /;. The supply of savings, according to the classical view, is a positive function of the
interest rate. That is, S = f(i), AS/Ai > 0. The saving supply schedule is shown by the curve S.
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Q, Q

Saving and Investment

Fig. 13.1 The Classical Theory of Interest Rate

As Fig. 13.1 shows, investment and saving schedules intersect at point £ determining the interest
rate at OR,. At this interest rate both demand for investible funds and supply of savings are equal
at 0Q,. That is, at the interest rate OR,, the households are willing to supply only as much funds
as investors are willing to invest. That is, demand for investment equals supply of savings. There-
fore, the capital market is in equilibrium.

The equilibrium rate of interest changes only when there is a change in either of the two deter-
minants of the interest rate. For example, suppose new inventions are made, like a car manufacturing
company invents a car that can be run by water or an energy research institute invents a technique
to conserve solar energy in unlimited quantity, and so on. Such inventions encourage new invest-
ments, at interest rate (OR;). As a result, the investment curve shifts upward to /, which intersects
the supply-of-saving curve at point E’. Consequently, the interest rate rises to OR,.

13.4 KEYNES’S CRITICISM OF CLASSICAL THEORY OF INTEREST

According to Keynes, the classical theory of interest is indeterminate as it does not take into
account other factors which play an important role in the determination of the interest rate. To
prove his point, he pointed out several flaws in the classical theory of interest.

First, the classical theory implicitly assumes income to be given and saving to be a unique
function of interest, that is, S = f{i). Assuming income to be given implies that there is a relationship
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between saving and income, that is, saving is not a function of interest alone but also of income.
While classical economists did recognise this fact, they ignored the relationship between income and
saving in their saving function. To this extent their interest theory remains incomplete.

Second, the classical school recognises in its formulation of the interest theory only two primary
functions, viz., S = f(i) and I = f(i). It ignores two other factors which are equally important in
the determination of the interest rate. These are: (i) relationship between income and saving, and
(i1) the relation between investment and income. More precisely, the classical theory of interest
ignores the facts that S = f{Y) and Y = f(I). These two relationships are equally, if not more,
important in the determination of the interest rate. That is why classical theory of interest is
indeterminate.

The indeterminateness of the classical theory is illustrated in Fig. 13.2. Suppose that initial
investment and saving schedules are given as I, and S; which intersect at point A determining the
interest rate at OR,. Now let the demand for investment go up due to, say, innovation of a new
product, and investment schedule shift to /,. Now a new equilibrium is set up at point B. In the
classical scheme of thought, a new interest rate (OR,) is determined which will remain stable.
Similarly, if there is a shift in the saving schedule or in both saving and investment schedules, a
new stable equilibrium rate of interest will be determined, say, at point C. As Keynes puts it, “The
classical theory of rate of interest seems to suppose that, if the demand for capital shifts or if the
curve relating the rate of interest to the amount saved of a given income shifts or if both these
curves shift, the new rate of interest will be given by the point of intersection of the new position
of the two curves. But this is nonesense theory.”® He adds that error in the classical theory lies
in its assumption that the investment demand schedule (/) can shift without causing a shift in the

S
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Saving and Investment

Fig. 13.2 Indeterminateness of the Classical Theory of Interest

8 J. M. Keynes, The General Theory, p.179.
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saving schedule (S). But this is not true. What happens, in fact, when investment increases, it
causes an increase in income. That is, since Y = f(I), Al results in AY. And, since S = f(Y), AY
results in AS. An increase in savings (AS) makes the saving schedule shift to S, which intersects
I, at point C. Note that due to this shift in § schedule, the interest rate falls heavily to OR,,. This
fall in the interest rate will cause a rise in the investment, and the whole process repeats itself,
without interest rate being determined at any specific point.

Other dimensions to this problem are added by two other close factors, viz. (i) marginal
efficiency of capital (MEC) and (ii) consumption-income relationship: C = f(Y ). If we assume that
MEC is subject to diminishing returns, an increase in investment will cause a fall in MEC. If
decrease in MEC is greater than the fall in the interest rate, investment will decrease even with
falling interest rate. The other factor involves the effect of the market expansion on the investment.
With several bouts of AY, the level of consumption (C) will continue to increase. This will expand
the market size. This may lead to an increase in investment, interest rate remaining the same. This
causes a shift in the investment schedule. It is clear that a change in one variable causes change
in other variables. As a result, saving and investment schedules keep shifting regularly, making the
system indeterminate.
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QUESTIONS FOR REVIEW

1. Explain Fisher’s version of the quantity 2. It is argued that classical quantity theory of
theory of money. Examine critically the clas- money is a mere truism. Do you agree with
sical quantity theory of money. this argument? Give reasons.
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. Explain the income version of the quantity
theory of money. How is this version differ-
ent from Fisher’s transaction equation?

. Distinguish between transaction equation
and income equation of the quantity theory
of money. In what way is income version an
improvement over the transaction equation?
. The quantity theory of money was devel-
oped essentially to explain the changes in
the general price level. Do you agree with
this statement? How can you derive the de-
mand for money from the Fisher’s quantity
theory of money?

. Which of the following equations represents
Fisher’s quantity theory of money?

(a) M =PTIV (b) V=PT/M
(c) MV =PT (d P=MVIT
. Write the name of the quantity theory of
money which is associated with each of the
following equations.
(a) M, = kPR
(c) MV = PY

(b) MV =PT

8.

10.

11.

12.

Write the equation for the following quantity
theories of money.

(a) Income version of Fisher’s equation
(b) Classical version of quantity theory
(c) Neoclassical version of quantity theory
(d) Fisher’s quantity theory

(e) Cambridge cash-balance equation
Discuss elaborately the difference between
the Fisher’s and Cambridge versions of
quantity theory of money. Show the relation-
ship between ‘Cambridge k’ and Fisher’s V.
Which of the following equations is associ-
ated with neoclassical quantity theory of
money?

(a) M/k = PR (b) M? = kPR

(c) M(1/k) = PR (d) MV =PR

All versions of the quantity theory of money
link the general price level to the change in
supply of or demand for money. Explain with
the help of relevant equations.

Explain the classical theory of interest. Is this
theory determinate? What is the Keynesian
view on the classical theory of interest?
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Chapter 14

|
The Keynesian

Theory of
Money and Interest

INTRODUCTION

In Chapter 13, we have discussed the classical theory of money
and interest. In this chapter, we will discuss the Keynesian
theory of money and interest.' Keynesian theories of demand
for money and interest rate determination mark two significant
developments in the theory of money and interest in the post-
classical era.

14.1 THE CLASSICAL AND
NEOCLASSICAL VIEWS ON
HOLDING MONEY: A PRECURSOR

Before we discuss the Keynesian theory of demand for money, let us have a quick view of the
classical and the neoclassical views on holding money. This will be helpful in understanding the
background in which Keynes had formulated his own theory of demand for money. Here, the terms
‘holding money’ and ‘demand for money’ are used as synonyms.

The classical economists treated money only as a medium of exchange. In their opinion, there-
fore, people hold money only for transaction purposes. They held the view that people do not hold
any idle cash balance in excess of their transaction demand because it involves loss of interest. The
classical economists did not recognise the asset function or the store-of-value function of money.

! The readers interested in complete picture of the monetary theory are advised to read Chapters 13, 14 and 15
together.
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The classical money demand function is written as
My = kY
(where My = M/P, i.e., demand for real cash balance).

The neoclassical or the Cambridge theory of money did recognise the asset function of money,
but did not go beyond. According to this theory, people hold cash balance because it performs
medium-of-exchange and store-of-value functions. Although the Cambridge cash-balance approach
did recognise the ‘asset’ function of money, it did not look at the idle cash balance vis-a-vis
alternative forms of income earning financial assets, especially bonds. Also, the Cambridge version
did recognise the fact that expected future prices and interest rate could affect the demand for
money, but it does not go further to investigate the relationship between the interest rate and demand
for money.

Keynes extended Cambridge theory to include holding bonds and securities as an alternative to
holding idle cash balance as an asset. In his own theory of demand for money, Keynes emphasised
the asset function of money vis-d-vis another form of asset—bonds. More importantly, he linked
the demand for money to the variations in the interest rate and introduced, thereby, another kind
of demand for money, i.e., speculative demand for money. In Keynesian sense, the element of
speculation arises due to uncertainty about interest rate fluctuations. According to Keynes, when
people make choices between the idle cash balance and income-yielding bonds under the condition
of uncertainty, they speculate on the interest rates. According to Keynes, the money which people
hold to buy bonds in future expecting bond prices to go down is the speculative demand for money.
This is Keynes’ innovative contribution to the theory of demand for money.

142 THE KEYNESIAN THEORY OF DEMAND FOR MONEY

Keynes built his theory of demand for money, i.e., his ‘liquidity preference’? theory, on the
Cambridge cash-balance approach to the demand for money. It is, in fact, an extension of the
Cambridge theory of money. According to Keynes, money is demanded for three motives.

(i) Transaction motive,
(ii) Precautionary motive, and
(i) Speculative motive.

The three motives and their determinants are discussed below.

14.2.1 The Transaction Demand for Money

Keynes’s approach to the transaction demand for money is virtually the same as the Cambridge
cash-balance approach to holding money. The need for holding money arises because there is a time
gap between the receipt of income and expenditure. Income is received periodically—weekly,
monthly or annually—whereas it is spent on goods and services almost regularly as and when need
arises. For example, individuals getting their salary on monthly basis do not spend the entire income
on the first day of the month. They hold some money for telephone and electricity bills and house
tax, and so on, to be paid as and when the demand is received.

The transaction demand for money is positively related to the level of income. It is important
to note here that Keynes assumed prices (P) to remain constant. Therefore, his demand for money

2 The terms ‘liquidity preference,” ‘demand for money,” and ‘holding money’ are used synonymously.
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implies demand for real cash balance and income refers to real income. People know by their
experience the amount of money they need for transacting their planned expenditure. The higher
the level of income, the higher the demand for money. This micro logic of demand for money is
extended to the aggregate demand for money for transaction purpose. In fact, the aggregate demand
for transaction money is the sum of the individual demands. According to Keynes, the aggregate
transaction demand for money is a positive function of the national income. That is,

M, = f(Y) (14.1)

where M, is transaction demand for money and Y is real income.

In the Keynesian system, the proportion of income held for transaction motive is constant or
fairly stable in the short run. It implies that, given the income and its distribution, the short-run
relationship between income and transaction demand for money can be specified as

M = kY 14.2)
where k denotes a constant proportion of income demanded for transaction purpose.

The relationship between income and transaction demand for money is graphically depicted in
Fig. 14.1. The straight line marked M, = kY shows the relationship between the income and
transaction demand for money. The slope of this line = AM/AY = k (constant). However, the

assumption that k£ remains constant has been questioned by some economists. This aspect will be
discussed in the next chapter.
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Fig. 14.1 The Transaction Demand for Money (M,)

In the Keynesian system, money demanded for planned and committed transactions is assumed
to be interest-inelastic because, whatever the rate of interest, people cannot stop paying grocer’s
bill, house-rent, electricity and telephone bills, school fees, and medical bills, etc. However, some
economists® argue that when the rate of interest is very high, even in the short run, the demand
for money starts responding to the rising rate of interest. This situation is illustrated in Fig. 14.2.
The transaction demand for money is shown to be interest-elastic beyond the rate of interest is.
The reason is, a high rate of interest means a high cost of holding idle cash balance. Therefore,
individuals begin to rationalise their expenses and postpone nonessential purchases and businessmen

3 See, for example, A. H. Hansen, Monetary Theory and Fiscal Policy, (McGraw-Hill, 1949), pp. 66-67.
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Interest Rate (i)

M
t
Transaction Demand for Money

Fig. 14.2 The Interest and Transaction Demand for Money (M,)

begin to reduce their inventories. However, the analysis of the Keynesian theories that follows is
based on the assumption that M, is interest-inelastic throughout.

14.2.2 The Precautionary Demand for Money

Keynes argued that both households and business firms hold some money in excess of their
transaction demand to provide for unforeseen contingencies. The need for contingent expenditure
arises due to such unforeseen and unpredictable events like fire, theft, sickness, loss of job,
accidents, death of the bread winner and market eventualities. Besides, when unforeseen opportu-
nities arise, for instance, market changes like a sudden temporary fall in prices of bonds and
consumer durables people take advantage of it to promote their interest. To protect and to promote
their interest against such contingencies and unforeseen opportunities, people do hold some idle
cash balance. The money held for this motive is called precautionary demand for money.

Like transaction demand for money, precautionary demand for money is also closely and
positively related to the level of income. The higher the level of income, the higher the demand for
money for precautionary motive. This relationship is expressed in functional form as

M, = f(Y) (14.3)
where M), is the precautionary demand for money.

The money demanded for precautionary motive also becomes interest-elastic if the interest rate
rises beyond a certain level. It is rather more interest-elastic than the transaction demand.

Since both transaction and precautionary demands for money are a function of the income,
Keynes lumped them together which can be expressed as M, + M, = M. Thus, the Keynesian total
transaction demand for money can be expressed as

My =f(Y) = kY (14.4)

Till this point, there is no significant difference between the classical and Keynesian theories.
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14.2.3 The Speculative Demand for Money

According to Keynes, people hold a part of their income also in the form of idle cash balance for
speculative purpose. The desire to hold idle cash balance for speculative purpose arises from the
desire to take advantage of the changes in the money market, specifically, the asset market. In
Keynes’ view, it is rational to hold idle cash balance instead of holding a bond if the rate of interest
is expected to rise in future. If the interest rate does increase in future, the bond prices go down.
Then the person who holds the idle cash can buy the bond at a lower price and make a capital gain.
Besides, he earns a higher rate of return on the bonds. The higher rate of return arises because
he earns a given income on a bond which has a price lower than its face value. If interest rate does
not increase, those who hold idle cash balance lose interest on it. Thus, if a person decides to hold
idle cash balance in expectation of rise in the interest rate under the condition of uncertainty, the
person is speculating. Speculation involves an element of risk. Keynes called this kind of cash
balance holding as speculative demand for money.

The speculative demand for money is not without a rationale. Suppose a person has Rs 1000
in excess of his transaction demand for money. He has only two options with respect of his excess
cash balance—either to hold it as idle cash or buy a very long-term or perpetual bond yielding a
fixed income of Rs 50 per annum. Assuming that he is a gain maximiser, how does he make his
choice? One widely used method of evaluating his options is to compare the sterile cash balance
with the market value of the bond. The market value of the bond is simply the present value of
income stream expected from the bond. The formula* for obtaining the present value (V), or the
capitalised value, of a constant income stream is given below.

4 The formula has been arrived at as follows. As discussed in Chapter 10, the market value (V) of a constant future
income stream can be obtained as follows.

R R R R

V= —+ + o + )
A+ A+ (1+i) (1+i)"
By multiplying both sides of Eq.(i) by (1 + i), we get
. R R R .
V({A+i) =R+ — t ————t + (i)
A+ (1+0)? 1+ !
or, V+VG) =R+ K R _, . +—R

a+i (1+i)?
By subtracting Eq. (i) from Eq. (ii), we get
R
a+)"
R
a+"
Dividing both sides of Eq. (iii) by i, we get
v-&_ _E_,2 (i)
Loa+d" 1
Since income from the bond is perpetual, (1 + )" tends to infinity and the term R /(1 +i)" x 1/i in Eq. (iv) tends
to zero. The Eq. (iv) is reduced to
R

v==
l

V+V(@-V=R- (iii)

or, V@) =R -
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R

i
where, R is the annual return and i is the market rate of interest.

V= (14.5)

Assuming a market rate of interest to be given at 5% p.a., the present value (V) of a perpetual
income of Rs 50 can be obtained by the formula given in Eq. (14.5) as

Rs 50 Rs 50
= 5100 = 0.05 = Rs. 1000 (14.6)

The amount thus calculated (i.e., Rs 1000) is the capitalised value of the fixed income stream
of Rs 50 per annum over a long period. This is also the market value of the bond because those
who want to earn an annual income of Rs. 50 will be willing to buy the bond at a price of Rs 1000.
Under these conditions, one may or may not buy the bond because Rs 1000 in the form of cash
is as good as buying a bond for Rs 1000.

Let us now see what happens if a bond holder speculates market rate of interest to fall in future
to 2.5 percent p.a. At this rate of interest, the market value of the bond will increase to Rs. 2000
computed as below.
50
V= 0.025
He will buy the bond and sell it at a future date (when his expectations materialise) at Rs 2000
and make a capital gain of Rs 1000. Thus, when a fall in the market rate of interest is expected,
the preference for bond increases and, therefore, speculative demand for money increases.

= Rs 2000

On the contrary, if the market rate of interest is expected to increase to 10%, the market value
of the bond decreases to Rs. 500 as shown below.

50
V= 010 = Rs. 500
Thus, with the increase in the market rate of interest, the market value of the bond decreases
and involves a capital loss of Rs 500. Therefore, the preference for bond will decrease and the
speculative demand for money will decrease too. This implies that as the rate of interest increases,

the speculative demand for money decreases.

The conclusion that emerges from these calculations can be stated as follows. The market value
of bonds and the market rate of interest are inversely related. A rise in the market rate of interest
leads to an increase in the market value of the bond, and vice versa. This means that the
speculative demand for money (M,,) and interest are inversely related. This relationship can be
expressed as

My, = f(i), (AM,,/Ai < 0) (14.7)

The nature of relationship between the speculative demand for money and the market interest rate
is graphically depicted in Fig. 14.3. The M -curve is the demand curve for speculative demand
for money. It shows an inverse relationship between the rate of interest and the speculative demand
for money.

The Liquidity Trap Keynes has hinted at a remote possibility of a situation when the market
rate of interest falls to a ‘critical’ minimum level, say to i; in Fig. 14.3, and the liquidity preference
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curve becomes flat. It implies that the speculative
demand for money becomes infinitely large or
elastic when the rate of interest goes below a
‘critical’ minimum level—a level below which
people prefer to hold idle cash balance and banks
pull down their shutters. Keynes called this kind
of a situation as ‘liquidity trap.’

Interest Rate (i)

The phenomenon of liquidity trap can be ex-
plained as follows. There. are two kinds of specu- Liquidity Trap
lators, called ‘factors’, in the stock markets— 1] E— Y
bulls and bears. These factors—bulls and bears—
operate also in the money market. Bulls are those
who expect interest rate to go down and bond
prices to go up in future. Therefore, they convert Fig. 14.3 The Speculative Demand for Money
their idle cash balances into bonds. Bears, on the
other hand, expect interest rates to go up and bond prices to go down. Therefore, they off load
their bonds and accumulate idle cash balance. These bullish and bearish factors explain the liquidity
preference curve. The behaviour that explains the liguidity trap is the preference for unlimited idle
cash balance when the rate of interest falls much below the ‘normal’ level. At this stage, even the
bulls turn bears. They too start believing that the interest rate would not go any further down as
it has reached its ‘critical’ minimum level.’ Instead, they begin to expect that the interest rate would
rise and, therefore, bond prices will go down causing a capital loss. Therefore, they too start selling
their bonds and accumulating cash balance. It is a situation when everybody prefers idle cash
balance to bond holding. Under this condition, even if monetary authority increases money supply
to lower the rate of interest the entire extra money supply gets trapped in liquidity as extra idle cash
balance. This is what Keynes called ‘liquidity trap’.

sp

Speculative Demand for Money (Msp)

14.2.4 The Keynesian Demand-for-Money Function

Having described the various components of aggregate demand for money and their determinants,
we present here the final form of the Keynesian theory of demand for money. According to Keynes,
the aggregate demand for money consists of two components:

(i) The transaction (including precautionary) demand (M;), and
(i) Speculative demand (M,).
Thus, the aggregate demand for money (M,) can be expressed as
M, = My + M,, (14.8)

Since My = kY and M, = f(i), given the income and interest rate, the Keynesian aggregate money
demand function can be expressed as

M, = kY + f(i) (14.9)

3> The rate of interest is said to be at its critical minimum when even if monetary authorities were to expand the

money supply, the rate of interest would not fall as the entire additional money supply would be held by the
people as idle cash balance in anticipation of the rise in the interest rate.
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The relationship between the aggregate demand for money and the interest rate is crucial to the
Keynesian theory of demand for money and the theory of interest. The relationship between the two
is shown by a total-money-demand curve (M) in relation to the interest rate. The derivation of M
curve has been illustrated in Fig. 14.4. Panel (a) of the figure shows the transaction demand for
money (My) in relation to the interest rate. Since transaction demand for money is assumed to be
interest-inelastic, My is shown by a straight vertical line. As shown in the figure, whether the
interest rate is i, i, or i, the transaction demand for money remains constant at M.

W

Interest Rate
s

jiry

o
M;  Money Money
(@) (b)
Fig. 14.4 The Total Demand for Money

Panel (b) presents the speculative demand for money (M,,) in relation to the interest rate. The
M, is inversely related with the interest rate.

Panel (c) presents the total demand for money (M,). The total-money-demand curve, i.e., M,
curve, is simply a horizontal summation of My and M, curves. The My and M,, curves of panels
(a) and (b) are reproduced in panel (c) and shown by the dotted lines. The M, curve gives the total
demand for money (M) in relation to the interest rate. The curve M, is the Keynesian demand curve

for money.

14.2.5 Criticism of the Keynesian Theory of Demand for Money

The Keynesian theory of demand for money was undoubtedly a radical improvement over the
classical and neoclassical theories of money. His theory has however been criticised on the follow-
ing grounds.

First, Keynes’ division of demand for money between transaction, precautionary and speculative
motives is unrealistic. For, the people do not maintain a separate purse for each motive. They have
one purse for all purposes. Besides, empirical evidence shows that, contrary to Keynes’ postulate,
even the transaction demand for money is interest-elastic.

Secondly, critics reject the Keynesian postulate that there exists a ‘normal’ rate of interest and
the current rate of interest may not necessarily be the same as the normal rate: there may always
be a difference between the two. According to Keynes, the speculative demand for money is
governed by the difference between the ‘normal’ and the current rates of interest. But, the critics
argue that if the current rate of interest remains stable over a long period of time, people tend to
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take it to be the normal rate. Consequently, the difference between the current rate and the normal
rate disappears. With it, disappears the basis for speculation and the speculative demand for money.

Thirdly, Keynes assumed unrealistically that the people hold their financial assets in the form of
either idle cash balance or bonds. In fact, people hold their assets in a combination of both the
assets.

14.3 THE KEYNESIAN THEORY OF INTEREST AND MONEY
MARKET EQUILIBRIUM

Having discussed the Keynesian theory of demand for money, we discuss now the Keynesian theory
of interest rate determination and the money market equilibrium. According to the Keynesian theory
of interest, market rate of interest is determined by the aggregate demand for money and the total
supply of money. And, the equilibrium rate of interest is determined at the rate at which money
market is in equilibrium. Money market is in equilibrium where
Md = Ms

The determination of the equilibrium rate of in-
terest is illustrated in Fig. 14.5. The derivation of
the demand curve for money (M) has already been

explained in the foregoing section. It is reproduced
in Fig. 14.5, as shown by the M -curve.

N
(o]

As regards the supply of money, in the Keynesian
model, the supply of money (M,) is assumed to
remain constant in the short run. It is constant
because the supply of money in any country is
determined by the central bank of the country in
view the overall monetary needs of the country. o
The supply of money in India, for example, is de- M= My Money
termined by the Reserve Bank of India. Central
banks do not increase or decrease the supply of
money in response to the variation in the rate of
interest. Therefore, the supply of money in any time period is assumed to be given, as shown by
the vertical line M, in Fig. 14.5. It is therefore deemed to be inferest-inelastic.

As Fig. 14.5 shows, the money demand curve (M,) and money supply schedule (M,) intersect
at point E. At this point, M; = M, Therefore, the equilibrium rate of interest is determined at i,.
This rate of interest is supposed to be stable. For, at any other rate of interest, M, # M,. For
example, if the interest rate rises to i, for some reason in any period of time, M, will decrease by
AB. The reason is, with the increase in the interest rate, bond prices go down and the speculative
demand for money decreases. This situation of disequilibrium sets the market forces in motion to
restore the equilibrium. How? When the interest rate goes up, people prefer to hold bond because
of its low price and reduce their idle cash balances. The bearish factor in the market speculates
a fall in the interest rate and the consequent rise in the bond price—an expectation that will fetch
capital gain. This creates demand for an idle cash balance. This implies movement from point A
towards point E on the M,-curve forcing down the interest rate. As a result, the excess supply
of money disappears and equilibrium is restored.

Interest Rate

iy

S
O

My

Fig. 14.5 Determination of the Interest Rate:
The Keynesian Theory
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Similarly, when the rate of interest falls, for some reason, from i; to i, the speculative demand
for money increases because at a lower rate of interest the preference for cash holding increases.
As a result, the aggregate demand for money (M,) increases by CD. Consequently, demand for
money exceeds supply of money by CD. Since there is shortage of money in the money market,
people begin to expect a rise in the interest rate and, therefore, demand for money begins to
decrease and continues to decrease until the equilibrium point E is restored.

14.4 CHANGES IN THE MONEY MARKET AND
THE INTEREST RATE

The changes in the conditions on the demand and supply sides of the money market bring about
a change in the interest rate. In this section, we will discuss first the effects of the changes in
money demand on the interest rate and then that of the change in money supply.

14.4.1 Change in Demand for Money and Interest Rate

Demand for money may change due to either change in transaction demand or change in speculative
demand or both. We discuss here first the effect of change in the transaction demand for money
on the interest rate and then that of speculative demand for money.

Change in Transaction Demand for Money The transaction demand for money may
change for endogenous and exogenous reasons. Going by the Keynesian theory, however, let us
assume that it changes endogenously due to a change in income. We have noted above (see
Eq. 14.9.) that

M, = kY + f(i)

Given the money demand function, let us suppose that income (Y) changes, speculative demand
for money remaining constant. The change in income will cause a change the transaction demand
for money by the factor k. As a result, the demand curve for money shifts upward or downward.
The shift in the demand curve causes a change in the interest rate. When income increases, for
any reason, the transaction demand for money increases which shifts the demand curve upward
and the interest rate goes up and vice versa.

Fig. 14.6 presents the case of increase in in-
come and its effect on the demand for money
and on the interest rate. Suppose that the level of
income in some period of time is Y. At this level
of income, the transaction demand for money is
My, and the total-money-demand curve associ-
ated with income Y, is given by the curve M.
The vertical line M, represents the given supply
of money. As the figure shows, the money de- i
mand and supply curves intersect at E; and the
equilibrium rate of interest is determined at i;.

<
<
<

Iy

Interest Rate

Mo
M

Given this equilibrium condition, let the Mry M, Mg=My  Money
level of income increase to Y, so that the trans-

action demand for money increases to M,. The Fig. 14.6 Change in Income, Demand for Money

and Interest Rate Determination



The McGraw-Hill companies I

242 Macroeconomics: Theory and Policy

speculative demand for money remaining the same, M -curve shifts rightward to the position of
M ;. The curve M, intersects the money supply curve (M,) at point E,. Thus, the equilibrium rate
of interest rises to i,. The rise in the interest rate from i, to i, is the effect of increase in the
transaction demand for money on the rate of interest.

Where does the additional transaction cash balance come from? As Fig. 14.6 shows, with the
rise in the level of income from Y, to Y,, the transaction demand for money increases from OMy,
to OMp,. It shows also that at both the equilibrium rates of interest—i; and i,—the total demand
for money, M, remains the same and it equals the total supply of money, M. So a question arises:
Where does the additional transaction cash balance come from? The answer is: It comes from the
speculative cash balance. That is, speculative cash balance is reduced to meet the additional
transaction cash balance. This point can be verified from Fig.14.6. It can be seen in the figure that
at equilibrium interest rate i;, transaction cash balance is OM, and speculative cash balance is M/,
— My = My Mp. When M, increases causing an upward shift in M, curve and the equilibrium
interest rate rises to i,, transaction cash balance increases from OM;, to OM,, that is, it increases
by My My, On the other hand, the speculative demand for money decreases from My — My, to
My — M,. That is, it decreases by M, M,,. Note that the increase in transaction cash balance (M,
M) equals the decrease in speculative cash balance (My; My,).

How does it happen? When income level (Y) increases, the transaction demand for money
increases inevitably. The bondholders then begin to sell their bonds to acquire the required trans-
action cash balance. In the process of converting bonds into transaction cash balance, bond prices
go down and the interest rate goes up. This process continues until people acquire the required
transaction cash balance. At the end of the process, the transaction cash balance increases to its
required level and speculative cash balance decreases by the same amount. Finally, as shown in Fig.
14.6, a new point of equilibrium (£,) is reached with (a) a higher transaction cash balance (OM,),
(b) a lower speculative cash balance (M, M), and (c) a higher rate of interest (i,).

Change in the Speculative Demand for Money Let us now assume that the speculative
demand for money changes, all other things remaining the same—especially the transaction demand
for money and the interest rate. This change in speculative demand for money causes a shift in
the speculative demand for money.

Why does the M,-curve shift? The speculative demand for money is based on peoples’ expec-
tations regarding the changes in the normal rate of interest. If people expect a fall in the interest
rate below its normal level, they expect bond prices to go up and therefore they demand more
money for speculative purposes. The increase in speculative demand for money causes a rightward
shift in the M,-curve.

The shift in the speculative-money-demand curve and its effect on the interest rate are illustrated
in Fig. 14.7. Suppose that, in some time period, the total demand for money (M) and the total
supply of money (M,) are given as shown in Fig. 14.7 and the equilibrium rate of interest is
determined at i;. Suppose this is the normal rate of interest.

Now suppose that, given the normal rate of interest, majority of the people expect it to fall and
a small number of people expect it to rise. As a result, speculative demand for money increases.
This causes a shift in the demand curve for speculative money. As a result, the total-money-demand
curve (M,) shifts rightward intersecting the money-supply line (M,) at point E, and a new



The McGraw-Hill companies

The Keynesian Theory of Money and Interest 243

equilibrium rate of interest is determined at i,. This may not always be the case. If the rise in the
demand for speculative money is more than M, M, the new equilibrium rate of interest will be
higher than i,. A similar analysis can be performed by assuming a fall in the interest rate due to,
say, recession in the economy. The result will then be opposite.

A Mg

i

Interest Rate

My

Y

0 My Mg =My Money

Fig. 14.7 Change in Speculative Demand for Money and Interest

14.4.2 Change in Money Supply and Interest

We had so far assumed that money supply (M,) remains constant. But, in reality, money supply
keeps changing. Let us now analyse the change in the money supply and its effect on the interest
rate. It may be noted at the outset that the money supply and the interest rate are inversely related.
An increase in the money supply, given the money demand curve, causes a decrease in the interest
rate and vice versa. This relationship between the money supply and the interest rate is depicted
in Fig. 14.8.

s1 MSZ MsS Ms4

Interest Rate

fo My

Money
Fig. 14.8 Change in Money Supply and Interest Rate
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Let us suppose that the total money-demand curve is given as M, as shown in Fig. 14.8 and
the money supply is given at M,,. Given the money demand curve and money supply, the equilib-
rium rate of interest is determined at i;. Let the central bank now increase the money supply so
that the money supply curve shifts to M,,. With the increase in money supply to M,,, the interest
rate falls to i,, Therefore, the people tend to hold more cash balance for speculative purposes. As
the money supply increases to Mg,, the interest rate falls to i,. It is here that the stage of liquidity
trap is reached. At this stage, no increase in money supply can push the interest rate further down.

14.5 CRITICISM OF THE KEYNESIAN THEORY OF INTEREST

The Keynesian theory of interest is undoubtedly superior to the classical and loanable funds theory
of interest. Ironically, however, the Keynesian theory of interest has been criticised on the grounds
Keynes criticised the classical theory. We may recall here Keynes’ criticism of the classical theory
of interest (see Chapter 13). Briefly speaking, Keynes argued that the classical theory of interest
is indeterminate. Keynes’ argument against the classical theory of interest can be summarised as
follows. Since S = f(Y), saving schedule cannot be known unless income (Y) schedule is known.
Since Y = f(I), income schedule cannot be known unless investment function is known. Since /
= f(i), investment schedule cannot be known unless interest rate (i) is known. And, interest rate
(i) cannot be known unless saving and investment schedules are known. Thus, according to
Keynes, the indeterminateness of the variables make the classical theory of interest indeterminate.

According to Hansen, ‘exactly the same criticism applies to Keynesian theory in its simpler
form.’® He reiterates, ‘Keynes’ criticism of the classical theory applies equally to his own theory.”’
His argument may be summarised as follows. ‘According to the Keynesian theory the rate of
interest is determined by the intersection of the supply schedule of money ... and the demand
schedule for money ... .” This theory ‘also is indeterminate’ because, even if money supply is fixed
by the monetary authority, ‘the liquidity preference schedule will shift up or down with changes
in the income level.” In the Keynesian system, we cannot know the liquidity preference schedule
unless we know the income level. Income level cannot be known unless we know the speculative
demand for money and speculative demand for money cannot be known unless interest rate is
known. Thus, ‘the Keynesian theory, like the classical, is indeterminate.’®

Leijonhufvud remarked that the Keynesian theory of interest is ‘incredibly tortuous formula-
tion.”” According to him, the main trouble lies in his definition of ‘savings’ as ‘non-consumption’
taken from the ‘pure’ theories of interest. This definition might be appropriate in the pure theories
of interest, but not in the Keynesian system. Keynes’ ‘ex-ante savings’ is not clearly distinguished
from the demand for money for speculative purpose and demand for non-monetary assets.

Concluding Remarks The Keynesian theory of interest presented in this chapter, simple
though, marks a radical departure from the classical theory of interest. The Keynesian theory has
however its own weakness and shortcomings which have led many economists to make several

6 Alvin H. Hansen, Guide to Keynes, (McGraw-Hill, NY, 1953), p.140.
" ibid. p.141.
8. Hansen, A.H., ibid.

Alex Leijonhufvud, On the Keynesian Economics and the Economics of Keynes, (London, Oxford University
Press), 1968, p.28.
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improvements and extensions in the Keynesian theory of interest. The extensions and improvements
in the Keynes’s theory of interest will be discussed in the next chapter.
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QUESTIONS FOR REVIEW

. What are the reasons for holding money in
the Keynesian system? How is the Key-
nesian theory of demand for money different
from the classical theory?

. Define and explain the speculative demand
for money. Why is the speculative demand
for money interest-elastic?

. Why does the speculative demand for
money change with the change in the inter-
est rate? Explain in this regard the relation-
ship between the interest rate and the bond
prices.

. When the transaction demand for money is

different rates, and (b) both change in oppo-
site direction at equal and different rates?
What is meant by the ‘Liquidity trap’. Why
does a change in money supply up to a certain
limit does not help the economy out of the
liquidity trap?

Explain the Keynesian theory of the interest
rate determination. How is the Keynesian
theory different from the classical theory of
interest?

. Explain the derivation of the Keynesian

money demand function. What factor causes
the shift in money demand function?

interest-inelastic and speculative demand for 10. Suppose money demand function is given as
money is interest-elastic, how can the total My, = kY + f(i). Explain and illustrate graphi-
money demand curve be interest-elastic? cally how change in Y and i would affect M/,
. Why does an increase in the interest cause 11. The Keynesian theory of interest is as inde-
a decline in the bond prices? What is its terminate as the classical theory. Comment.
effect on the demand for money? 12. “Keynes’s criticism of the classical interest

. What is the effect of simultaneous change in
money demand and money supply if (a) both
change in the same direction at equal and

theory applies equally to his own theory.”
Explain and justify this statement.



The McGraw-Hill companies

Chapter 15

|
The Post-Keynesian

Theories of
Demand for Money

15.1 AN OVERVIEW

As noted in the preceding chapter, the Keynesian theory of
demand for money marked a significant improvement on the
classical and neo-classical theories of demand for money and
Keynesian monetary policy gained acceptance and popularity in
the industrial world. “Under the influence of Keynesian ideas,
country after country followed an easy money policy designed
to keep interest rates low in order to stimulate, if only slightly,
the investment regarded as needed to offset the shortages of
demand that was universally feared. The result was an inten-
sification of the strong inflationary pressure inherited from the
war, a pressure that was brought under control when countries [adopted] orthodox measures to
restrain the growth in the stock of money...”l—Italy in 1947, Germany in 1948, US in 1951, Great
Britain in 1951 and France in 1961. The persistent inflation raised questions about the validity of
the Keynesian theories, in general, and his theory of demand for money, in particular. The Keynesian
theory was therefore put to empirical test during the post-Second World War period which revealed
its shortcomings. This led many economists to make modifications in and extensions of the
Keynesian theory of demand for money.

To look briefly at the areas of post-Keynesian developments in the theory of demand for money,
recall that Keynes had postulated (i) that transaction demand for money is the function of current

! Milton Friedman, “Money : Quantity Theory” in the International Encyclopedia of Social Sciences, (Free Press,
1968), reprinted in A.A. Walters (ed), Money and Banking, (Penguin, 1973), pp. 36-66 (quote from p.50).
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income, i.e., M = f(Y) and (ii) that speculative demand for money is the function of the interest
rate M, = f(i). “Modern theoretical work on the transaction demand for money, due to both
Baumol and Tobin, seeks to put the analysis on a more rigorous footing, and to draw more precise
implications about the variables that determine it than did Keynes’ analysis.”> Baumol® and Tobin*
showed in the early 1950s that, contrary to the Keynesian postulate, the transaction demand for
money is also a function of interest and it is interest-elastic. Also, Tobin® criticised Keynes’s
rationalisation of speculative demand for money and offered a more realistic approach to the choice
between idle cash balance and bonds, and a combination thereof. Later on, Ralph Turvey improved
Keynes’s liquidity preference theory. Milton Friedman, building on the Cambridge version of the
quantity theory of money, developed a new monetary theory, often called ‘Modern Quantity Theory’.
These and other developments in the theory of demand for money are classified as post-Keynesian
theories of demand for money. In this chapter, we will briefly discuss the following post-Keynesian
theories of demand for money.

(i) Portfolio theories of demand for money,

(i) Baumol-Tobin approach to transaction demand for money,
(ii)) Tobin’s theory of speculative demand for money, and
(iv) Friedman’s Quantity Theory of Money.

15.2 PORTFOLIO THEORIES OF DEMAND FOR MONEY

The various theories of demand for money emphasise different functions of money. While classical
theory of money demand emphasises the role of money as medium of exchange, the Keynesian
theory links the demand for money to both its functions. However, most post-Keynesian theories
of demand for money emphasise the store-of-value, i.e., the asset function of money. The theories
of demand for money that emphasise the role of money as store of value are called portfolio
theories of money demand. As we will see below, economists have used different determinants of
demand for money as an asset. However, there is little empirical evidence to validate any of the
portfolio theories of money demand.® Mankiw’ presents a modified version of the portfolio theories,
which reconciles the different views of the portfolio theorists.

According to portfolio theories, as Mankiw puts it, ‘people hold money as a part of their portfolio
of assets’ because ‘money offers a different combination of risk and return than other assets’. The
alternative assets (like bonds and shares) are associated with a higher degree of risk whereas money
‘offers a safe (nominal) return’ without much risk. Therefore, households do hold money in their
optimal asset portfolio. The amount of money held by the households is determined by an optimum

Laidler, David, The Demand for Money: Theories and Evidence, (Allied Publishers, Bombay, 1972), p. 62.

Baumol, William J., “The Transaction Demand for Cash: An Inventory Theoretic Approach”, QJE, 66, November
1952, pp. 545-56.

Tobin, James, “The Interest Elasticity of Transaction Demand for Money”, Rev, of Eco. & Stat., 38, August 1956,
pp. 241-47.

Tobin, James, “Liquidity Preference as Behaviour Towards Risk™, Rev. of Eco. & Stat., February 1958.
% For details, see Mankiw, N. Gregory, Macroeconomics, (Macmillan Worth Publishers, NY, 2000), pp. 499-500.
" Mankiw, N. Gregory, op. cit., 494-95.
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combination of risk and return offered by money and the alternative assets. In addition to risk and
return factors, demand for money depends also on the total wealth of the households. Thus, the
money demand function corresponding to portfolio theories of money demand can be written as

(M/P)! = L (ry, 1y, 75 W) (15.1)
where (M/P)® = real money demand, ry = expected real return on stocks, r, = expected real
return on bonds, ©° = expected rate of inflation, and W = real wealth.

As regards the relationship between the demand for money and its determinants, money demand
is inversely related to r, r, and 7%, and positively related to W.

15.2.1 Portfolio and Keynesian Money Demand Functions Compared

The Keynesian money demand function, which Mankiw considers ‘a more general and realistic
form of money demand function’ is expressed as

M/P =L G, Y (15.2)
A question that arises here is : Is the money demand function based on portfolio theories, as given
in Eq. (15.1), significantly different from the Keynesian money demand function, as given in Eq.
(15.2)? A careful comparison of the two money demand functions will show that, from ‘standpoint
of portfolio theories’, money demand function (15.2) can be viewed ‘as a useful simplification’ of
the function (15.1). This can be shown as follows. The real income variable Y in Eq. (15.2) can
be taken as ‘proxy’ for real wealth (W). And, the nominal interest rate i in Eq. (15.2) is simply
the sum of the real return on bonds (r) and the expected inflation rate (%), i.e., i = r, + n°. The
only extra variable in Eq. (15.1) is r, i.e., the real return on stocks. It may thus be concluded that,
if the returns on other assets are included in Eq. (15.2)—in fact, many authors do that—it becomes
quite similar to money demand function (15.1). There is thus not much difference between the
portfolio and the Keynesian money demand functions.

15.2.2 Usefulness of Portfolio Theories in Studying Money Demand

The usefulness and applicability of money demand function based on portfolio theories depends on
which measure of money supply is being considered — M0, M1, M2 or M3. If narrow measures
of money supply — M0 and M1—are taken into account, the portfolio theory of demand is of little
use. The reason is M0 and M1 include only currency and other deposits, which earn ‘zero or very
low rates of interest’. Money (M1) is no doubt a dominant asset: the store of value. But, it does
not include other important assets like ‘saving account, treasury bills, certificate of deposit, and
money market mutual funds’. These assets are preferable to M1 as the rate of returns on such
assets is higher but the risk is the same (zero) as in case of currency and demand deposits.
Therefore, people do not find it optimal to hold the dominant asset (money) as a part of their
portfolio. Therefore, “portfolio theories cannot explain the demand for these dominant forms of

money”g.

However, portfolio theories offer a plausible explanation of demand for money if broad measures
of money, (M2 or M3), are considered because such measures of money also include other forms
of assets that dominate currency and demand deposits. To conclude, portfolio theories of money
demand may not be plausible when applied to M1 measure of money supply but they may offer
a reasonable explanation when applied to demand for M2 or M3.

8- Mankiw, N. Gregory, op. cit., pp. 495.
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15.3 BAUMOL-TOBIN APPROACH TO TRANSACTION
DEMAND FOR MONEY

The Baumol-Tobin approach’ to the transaction demand for money, also known as Inventory
Theoretic Approach, is a significant improvement over the Keynesian theory of transaction demand
for money. The two main points that mark the improvement over the Keynesian theory of trans-
action demand for money are following.

(i) While Keynes had considered transaction, precautionary and speculative demands for money
separately, Baumol and Tobin clubbed them together as money for all purposes is held
together as ‘real cash balance.

(i) While Keynes had linked the demand for money to only income and interest, Baumal-Tobin
introduced another variables, i.e., the cost of transforming real cash balance into interest
bearing bonds and other way round.

Baumol-Tobin have used a sophisticated analysis of bondholders’ behaviour and shown that the
transaction demand for money is interest-elastic. To prove their viewpoint, they have, especially
Baumol, used business inventory approach, giving it the name “Inventory Theoretic Approach”.

Let us look briefly at business inventory approach. Business firms hold a cash balance to
facilitate their business transactions. This cash balance involves an opportunity cost in terms of loss
of interest. Therefore, they hold an optimum cash balance, i.e., an amount that minimises the
opportunity cost.

Baumol applies the same approach to analyse the behaviour of the individuals in respect of
holding cash balance and bonds. Baumol makes the following assumptions in his theory of trans-
action demand for money.

(i) An individual—a firm and also a household—receives income once per time unit—weekly,
monthly or annually—but spends his income regularly over the time unit.
(ii) The individual spreads his expenditure uniformly over the time unit of income receipt. For
example, if he spends a total of Rs 100 per month, he spends Rs. 25 per week.
(ii)) The individual combines his asset portfolio of cash and bond so as to minimise his cost.
(iv) He carries out his asset transactions—buys and sells bonds—in an environment of certainty.

Given these assumptions, suppose an individual receives his income (Y) annually on the first of
January each year and converts his income into income-earning bonds.'® Suppose also that he has
the opportunity of instant buying and selling income-yielding bonds and he is not required to hold
any cash balance in excess of his transaction needs. For, if he holds the idle cash balance, he loses

° Baumol and Tobin had developed their theories independently—Baumol in 1952 in his article “The Transaction
Demand for Cash: An Inventory Theoretic Approach” and Tobin in 1956 in his article “The Interest Elasticity
of Transaction Demand for Money”. Their approach to transaction demand for money is similar and they arrive
at similar conclusions. The authors have, however, combined their thoughts together and presented them jointly.
Since Baumol’s approach is relatively simpler, the reviewers of their work and textbook authors generally follow
his approach. The same practice has been followed in this edition of the book for the benefit of the students.
One may assume that the individual deposits his income in saving bank account. In that case, he will have to
bear a cost on operating his account in terms of cost of visits to the bank.
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interest on it over the year, though the cash balance goes on decreasing. It is therefore rational for
the individual to buy income-yielding bonds for earning income and to sell some of the bonds to
obtain cash for transaction as and when need arises. However, choice for income-yielding bonds
involves two kinds of costs:

(i) the cost of bond transaction, including ‘brokerage fee,” telephone expenses, cost of trav-
elling to the bank, and so on, and
(i1) the loss of interest when bonds are converted into cash.

Consider first the cost of bond transactions. If an individual holds all his income in bonds, he
will have to reacquire his total income (Y) over a period of one year through a number of bond
sales. If he sells his bonds through a broker, he will have to incur non-interest cost or transaction
cost each time. Let M, be the value of a bond turned into cash for meeting the transaction demand
for money, and b the fixed rate of transaction cost. Then the total transaction cost (C;) can be
expressed as

C, = b(Y/M,) (15.3)

As regards the interest cost, the bondholder loses interest when he converts bonds into cash.
Let us suppose that the bonds of an equal value (M,) are converted into cash at regular intervals,
say, on the first of each month. When he converts bonds into cash, he loses interest on an
increasing cash balance which he acquires by selling his bonds. On an average, he loses interest
on half of his income,!! i.e., on ¥/2. The interest cost (C,) may be algebraically expressed as

C,=i(Y/2) (15.4)

where, i is the interest rate—the cost rate of cash holding.
Thus, the total operational cost (C) is composed of two components—C; and C,. That is,

C=C, +C,
C=b (Y/M,) + i(Y/2) (15.5)

Now a question arises: How does the individual combine his portfolio of cash and bonds to
minimise his total cost (C)? The answer to this question can be found (assuming a given interest
rate) by taking the first derivative of Eq. (15.5) with respect to M, and setting the equation equal
to zero. By solving it for M,, we get

oC by i
St L 15.6
oM, M,2+2 0 (15.6)

1. Suppose that an individual receiving an annual income of Rs 12,000 buys bonds for his entire income. He sells

bonds to obtain Rs 1000 on the first of each month. In the process, he loses interest on Rs 1000 for 11 months,
on Rs 2000 for 10 months, on Rs 3000 for 9 months and finally on Rs 11,000 for one month. The average amount
on which he loses interest is calculated as follows.

Rs 1000 + 2000 + 3000 + - - - + 11000 = Rs 66000/11 = Rs 6000.

Thus, given his annual income of Rs 12,000, he loses interest on an average of Rs 6000. Thus, the individual
loses interest on half of his income, i.e., Rs 6000 = Rs12000/ 2. Since Y = Rs 12000, Y/2 Rs 6000.
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It means
% - Z_? (15.7)
or M? (i) = 2bY (15.8)
By solving Eq. (15.8) for M,, we get
M, = 251’—,Y (15.9)
or M, = 2bY)"? x i~

Since the average money holding equals M,/2, the transaction demand for money can be obtained
by dividing both sides of Eq. (15.9) by 2, i.e.,

M, bY
- [bY 15.1
2 2i (15.10)

The money demand function (15.10) suggests: (i) that the transaction demand for money
depends on the rate of interest, cost of bond transactions and the level of income, and (ii) that
transaction demand is inversely related to the square root of the interest rate and directly related
to the square root of income. This rule is, therefore, called the square root rule. The square root
rule implies that if interest rate increases by 10%, the transaction demand for money decreases by
5%, and if income increases by 10%, the transaction demand for money increases by 5%.'

For example, suppose ¥ = 100, b = 0.50 and i = 10% or 0.10. By substituting these parameters
in Eq. 15.10, we get

M, 0.5 x 100
Ao 22228 2 250 = 15
2 2%0.10 580

and M, = 15.80 x 2 = 31.60
Now, let Y increase by 10%, i.e., Y increases from 100 to 110. In that case,

M, _ [05x100 _ [55

— = —_— = = = 16.

2 \/ 2%0.10 02 = 1098
and M, = 16.58 x 2 = 33.16.

Thus, when income increases from 100 to 110, transaction demand for money increases from
31.60 to 33.16, i.e., approximately a 5% increase in money demand.

Similarly, if i increases by 10%, i.e., from 10% to 11% or from 0.1 to 0.11, in that case,
M, 0.5 %100
—L = = = 422727 = 15.
2 2x0.11 508

and M, = 15.08 x 2 = 30.16.

It means when interest rate (i) increases from 10% to 11%, transaction demand for money
decreases from 31.60 to 30.16, i.e., a decrease of 4.77% which approximates to 5%.

12 Baird, C.W., Macroeconomics, (University of California Press, Los Angeles, 1973), p.163.
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Two important conclusions that emerge from these calculations are:

(1) Income elasticity of transaction demand for money is less than proportionate, and it equals
1/2, i.e., if income increases by 1 percent, transaction demand for money increases only
by 1/2 percent; and

(ii) Interest elasticity of money demand is also less than proportionate and it equals —1/2, i.e.,
if interest rate increases by 1 percent, demand for money decreases by 1/2 percent.

Two most important conclusions of Baumol-Tobin formulation are:

(i) The transaction demand for money is interest-elastic. This conclusion refutes the Keynesian
postulate that the transaction demand for money is interest-inelastic.

(ii) The transaction demand for money rises less than proportionately to the rise in income. This
implies that there are economies of scale in the use of money. This conclusion refutes the
classical and neoclassical claims that transaction demand for money is proportionately
related to income.

Graphical lllustration

We have so far discussed briefly the Baumol-Tobin model of demand for money and have high-
lighted the basic conclusions that can be drawn from their money demand model. The basic theme
of the model is to prove mathematically that individuals optimise cash-and-bond asset portfolio or,
in other words, they minimise cost of their asset portfolios of cash and bond holding. Their model
assumes that cash holding involves loss of interest but bond holding involves cost of transaction,
though it yields some income. Given the expected income from the bonds, the individuals minimise
their cost of cash holding. This conclusion is illustrated graphically in Fig. 15.1.

i)
° C
i H \
= T o [N\
D : (02
Q 1
O 1
i
; 2 =ity
1
1
o 1
M Bond holding

Fig. 15.1 Minimisation of Cost of Holding Money

Fig. 15.1 presents the total transaction cost function C; (Eq. 15.3) and interest cost function C,
(Eq. 15.4). The line marked C, = b(Y/M,) shows the cost of bond transactions over a period, say,
one year. The line shows that as bond holding increases, the bond transaction increases. This leads
to increase in cost of selling bonds to acquire cash for transaction purpose. The constant slope of
the line (C,) implies a fixed cost per bond transaction. The curve C, = i(¥Y/2) shows the trend in
the interest cost, i.e., the loss of interest over the period. For example, if individual holds a small
number of bonds, say ON, he holds a large amount of cash balance. As a result, his loss of interest
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is high. As cash holding goes on diminishing, the loss of interest goes on diminishing. The curve
marked C shows the total cost: it is the vertical summation of C; and C, curves. The point H on
the curve C shows the minimum cost of cash-and-bond holding. That is, the individual combines
his cash and bond holding in such proportions that his cost is minimised. In Fig. 15.1, the cost
of bond and cash holding is minimized at point M.

15.4 TOBIN’S THEORY OF SPECULATIVE DEMAND FOR MONEY:
THE PORTFOLIO OPTIMISATION APPROACH

In his analysis of speculative demand for money, Keynes had postulated that individuals hold
either all cash or all bonds depending on their expectations regarding the future rate of interest.
Tobin'® made two significant modifications in the Keynesian postulate: (i) that individuals hold assets
in the form of both money and bonds, and (ii) that speculative demand for money is associated with
uncertainty, not with individual’s expectations. With these modifications in the Keynesian theory of
liquidity preference, Tobin developed his own model to show how individuals optimise their cash
and bond holdings. For this purpose, he used portfolio optimisation approach. Tobin’s portfolio
theory states that the demand for money depends on the risk and return associated with money and
other forms of assets. Tobin used this postulate to derive the demand curve for money. In fact,
Tobin’s theory of speculative demand for money is a part of his theory of portfolio optimisation.
We will therefore discuss first his theory of portfolio optimisation and then his theory of speculative
demand for money.

15.4.1 Tobin’s Portfolio Optimisation Approach

The gist of Tobin’s portfolio optimisation theory can be stated in the form of two propositions:

(i) Keynes’ postulate that individuals hold wealth in the form of either money or bonds is
neither rational nor empirically true.'* Tobin postulates instead that the individuals hold a
combination of cash and bonds in their asset portfolio, not just cash or bonds. He claims
that this postulate is more rational and it is empirically verifiable too.

(i1)) Tobin has demonstrated that the individuals hold not only a combination of both cash and
bonds in their asset portfolio but also they attempt to hold a combination thereof that
optimises the risk and returns on bonds.

Assumptions Tobin’s portfolio optimisation theory in its simplest form' is based on the follow-
ing simplifying assumptions.

1. An individual has only money and bonds to choose from for his asset portfolio.
2. He prefers more wealth to less wealth.

13. Tobin, James, “Liquidity Preference as Behaviour Towards Risk,” Rev. of Eco. and Stat., 25, February 1958,
pp. 65-86. This paper is rated among the classics in the theory of demand for money. An edited version of
Tobin’s paper is published in M.J.C. Surrey (ed), Macroeconomic Themes, (Oxford University Press, 1976),
pp. 164-74.

In his own words, “Nearly two decades of drawing downward sloping liquidity preference curve in textbooks
and classroom blackboards should not blind us to the basic implausibility of the behaviour they describe.”
For a simple version of Tobin’s theory, see Laidler, The Demand for Money: Theories and Evidence, (Allied
Publishers, Bombay, 1972), pp. 67-76.
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3. He prefers less risk to more risk.
4. His risk-and-return indifference curves are known to him.
5. The trade-off between risk and return is also known.

Tobin builds his theory by asserting that the benefits of liquidity and the interest on bonds are
not of a great significance'® in the asset portfolio choice of an individual. What is a matter of great
significance in the choice of asset portfolio is the possibility of a capital gain or a capital loss when
money is put in bonds. The capital gain on bonds arises due to fall in the interest rate and capital
loss arises due to increase in the interest rate. When interest rate decreases, bond prices go up and
bondholder makes a capital gain and vice versa. Thus, there is a risk associated with the returns
on bonds. If an individual holds a higher proportion of bonds in his asset portfolio, he assumes a
greater risk and expects a greater return. This point can be proved algebraically'’ and illustrated
graphically as follows.

Suppose B is the value of bonds and r is the rate of return. Then total return (R) is given as
R=7rB (15.11)
Assuming j to be the rate of risk, the total risk (/) on bonds (B) can be written as
J=jB (15.12)
The risk-adjusted value of bonds (B) can then be expressed by using Eq. (15.12), as
B=Jj=lJ (15.13)
Substituting Eq. (15.13) for B in Eq. (15.11), we get the total return (R) as
R=r{/HJ
or R=WhJ (15.14)
Eq. (15.14) implies that given the r and j rates,
the greater the amount of risk (J) bondholder takes, b Z
the greater the total return (R) he receives. This Iy
relationship between risk and returns is depicted in
Fig. 15.2. The total return is measured on the ver-
tical axis and risk on the horizontal axis. The line

OZ shows the relationship between the risk and
return—the higher the risk, the higher the return.
The slope of line OZ is given by AR/AJ = r/j. This B

line represents the risk-return conditions as they P /
exist in the market.

Return (R)
ey

According to Tobin’s theory, the point of opti- o A Ja J;  Risk () >

mum combination of risk and return lies on the line
OZ. This point can be obtained by adding Fig. 15.2 Optimisation of Risk and Return

16 Tobin gives the following reason. If an individual holds cash, he enjoys the benefits of liquidity but he loses
interest that he could earn on bonds. And, if he puts his money in bonds, he foregoes liquidity but earns a return
on bonds. Given a ‘normal’ interest rate, the loss of liquidity and returns on bonds may be compensatory.

Therefore, this aspect is not of great significance.

17 See also Baird, C. W., Macroeconomics, op. cit., p.163.
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individual’s risk-return indifference map to Fig. 15.2, as shown by the curves I, I; and I,. The
risk-return indifference curves are drawn on the basis of assumption (3). Given the risk-return line
OZ and risk-return indifference curves, let us now explain the process of risk-return optimisation
as illustrated in Fig. 15.2.

Optimisation of Risk and Return Suppose that the risk-and-return indifference curves of
an individual are given as I,, I, and I, in Fig. 15.2. The individual’s risk-and-return indifference
curves represent a locus of risk-and-return combinations between which he is indifferent. Given
the indifference curves and line OZ in Fig.15.2, the individual finds his equilibrium at point E where
his risk-return indifference curve (/) is tangent to the risk-return line OZ. No other point on the
OZ line gives the optimum combination of risk and return. For example, suppose that the individual
is initially at point A, the point of intersection between his risk-and-return indifference curve (1)
and risk-and-return line OZ. At point A, the individual is willing to take OJ,; risk for OR,; return.
But, point A is not an optimum point because it is not on the highest feasible indifference curve.
It can be seen in the figure that the individual can move to an upper indifference curve only by
assuming a higher risk for a higher return along the line OZ. This process of risk-return adjustment
continues until he reaches point £ where his indifference curve I, is tangent to the risk-return line
OZ. At point E, he assumes OJ; risk and makes OR; return. It is at point E where he optimises
his risk and return and maximises his total return. Let us explain the process in more details.

Optimising the Asset Portfolio Let us now explain the process of optimising asset portfolio.
Tobin’s theory of optimum asset portfolio is presented in Fig. 15.3. The upper half of the figure
is the same as Fig. 15.2. In the lower half, the

vertical axis (moving downward) measures the b

combination of money and bonds, such that z
when one increases, the other decreases. Note / /

that money holding is riskless whereas bond %Rz

holding involves a risk. The total wealth hold- 2

ing in the form of money is shown at point W,,,. < E
The upward movement from point W, means §R1

decrease in money holding and increase in bond 53

holding. Similarly, the movement from point O W Ry A

downward to W, means increase in

bondholding and decrease in money holding. o

. Jo J; Jp Risk (J)
For example, point B, means OB, of bond 5

holding and B, W,, = OW,, — OB, is money ~ § °

holding. The horizontal axis measures the risk 2

assumed by the bondholder. The line OW §B1 E’

shows bondholding at different levels of risk. < I\+/I

For example, if an individual assumes OJ risk, 8

he will hold OB, of bonds and B,W,, of money W Y
which equal OW,, — OB,

Now suppose that an individual having a
certain amount of savings decides to hold it  Fig. 15.3 Determination of Optimum Portfolio

w
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partly in cash and partly in bonds. His problem is to find the optimum combination of bonds and
money. The process of portfolio optimisation is illustrated in Fig. 15.3. To begin the analysis,
suppose that the individual decides to hold his entire savings in cash. With this decision, he would
be at point W, where his asset portfolio consists of total money (OW,)) and zero bonds. His total
(money) wealth (OW,)) is riskless but gives no return. But, if he decides to buy OB, bonds, he will
move from point W, towards point B;. Now his money-bond combination is B; W,, of money and
OB, of bonds at OJ; of risk. If he buys OB, of bonds and holds B,W,, of money, he assumes
OJ, of risk. When a line is drawn representing bond-risk combination, it produces a line OW. The
line O W, shows the possible combinations of money and bond with risk. The problem now is: how
to find the optimum portfolio.

To optimise his portfolio, the individual will have to assume risk and convert his money into
bonds. His optimisation path is given by the line OZ. Suppose he moves from his zero-sum position
at O to point A. Here, he assumes OJ, risk for OR,, return and he will convert his OB, money into
bonds of an equal value. But, this is not his optimum point of risk-and-return. Recall that the
optimum risk-and-return position of the individual is given at point E. At point E, he assumes OJ,
risk and gets OR, return. The optimum money-bond combination conforming to optimum risk-
return combination can be obtained by extending line EJ, to line OW. As shown in Fig. 15.3, the
extended line EJ, meets the line OW at point E’. A line drawn from point E’ to cash-bond axis
determines the optimum portfolio at point B,. Thus, point B, determines the optimum combination
of cash and bond as OB, of bonds and B;W, of money. This is his optimum asset portfolio.

15.4.2 Change in the Interest Rate and Asset Portfolio

In the preceding section, we have explained how asset portfolio is optimised at a given rate of
interest. In reality, however, interest rate keeps changing which changes both risk and return
conditions. The change in risk and return conditions forces the bond holders to make a change in
their optimum combination of money and bonds. The change in the interest rate and the consequent
change in the asset portfolio are illustrated in Fig. 15.4. Its upper half presents change in optimum
combinations of risk and return at three different rates of interest, and the lower half presents the
corresponding change in asset portfolio. In the upper half, the lines Z(i,), Z(i;), Z(i,), represent
risk-and-return relationship at three different rates of interest—i,, i, and i, while i, < i; < i,. Note
that when the rate of interest increases, the OZ line rotates anti-clockwise. The reason is that when
the rate of interest increases, investor’s expected return increases for the same level of risk. This
changes the slope of the risk-and-return line (OZ). As noted above, the slope of OZ line, AR/JA
= r/j. Since r (expected return) is positively related to i (interest), when i increases, r increases too
and, therefore, the slope r/j increases. Consequently, the OZ line rotates anti-clockwise with the rise
in the interest rate and clockwise with the decrease in the interest rate.

The two parts of Fig. 15.4 read together give the change in the asset portfolio with the change
in the rate of interest. In the upper part of the figure, the line Z(i;) shows the risk-and-return
relations at the interest rate i;. Given his indifference curve /, the individual optimises his risk and
return at point E,. That is, for OR, return, he takes OJ risk. A line drawn from point E, through
Jy to line OW gives the worth of bond that the individual will be willing to buy—it is JyA = OB,
At interest rate i;, his money holding equals OW,, — OB, = B\W,, = M,. When the interest rate
increases to i;, the OZ line rotates to Z(i;). The individual moves to point E,. His expected return
goes up to OR; and he takes a greater risk OJ,. At these levels of risk and return, his bondholding
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increases to OB, and money holding decreases to B;W,, = M,. Similarly, when the interest rate rises
further to i,, individual’s bond holding increases to OB, and money holding decreases to
Bzwm = Mz.

Z (i)
I

Expected Return (R)
By

Jbo |4 |b  Risk()

!

!

M,

B, i
i

U

S
(9]

Cash and Bonds

w Y | | w

Fig. 15.4 Change in the Interest Rate and Asset Portfolio

To conclude, according to Tobin’s theory of portfolio optimisation, individuals hold a combina-
tion of both cash and bonds in their asset portfolio—not only cash or only bonds. Since, there is
a positive relationship between the interest rate and bondholding, and an inverse relationship between
the interest rate and cash holding, people try to optimise their cash and bond holding.

15.4.3 The Speculative Demand for Money and Interest Rate

Having explained the impact of change in the interest rate on bond and money holding, let us now
turn to explain Tobin’s theory of speculative demand for money. Tobin’s speculative-demand-for-
money schedule can be derived straightaway from the information contained in Fig. 15.4. The upper
half of the figure shows upward movement in the interest rate from i, to i; and then to i, while
iy < i; < ip. The lower half of the figure contains the data regarding the three levels of speculative
demand for money associated with three interest rates. This information can be summarised as
shown below and used to derive the demand schedule for speculative money.
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Demand Schedule for Speculative Money

Interest rate : iy < i < iy
Speculative demand
for money M,, : B\W,. =M, > B\W,=M, > B,W,.=M,

As this speculative money demand schedule
shows, when interest rate increases, speculative
demand for money decreases. This demand sched-
ule when plotted produces a demand curve for the
speculative demand for money, M,,;, as shown in
Fig. 15.5.

In Fig. 15.5, the values for i (on the vertical
axis) and M, (on the horizontal axis) are chosen
arbitrarily to show the inverse relationship between M
the interest rate and the speculative demand for
money and to present a speculative-demand-for- Msp2
money curve conforming to the Keynesian liquidity Msp
preference curve. But, if Msp and i are assumed to Fig. 15.5 Interest Rate and Speculative
be constantly related, it may take the shape of a Demand for Money
downward sloping straight line like M,,,. Nonethe-
less, it shows an inverse relationship between the interest rate and the speculative demand for money.

Interest (i)

sp1

To sum up, Tobin’s theory of speculative demand for money produces results similar to the
Keynesian speculative demand for money. Tobin’s theory is, however, superior to Keynes’s theory
in at least two respects. First, it assumes a more rational and realistic behaviour on the part of the
wealth-holders. Second, it explains why wealth-holders hold some safe wealth in the form of money
even when it gives no return.

15.5 FRIEDMAN’S QUANTITY THEORY OF MONEY

The post-neoclassical developments in the theory of demand for money have taken two different
paths. One path of development is represented by the Keynesian theory of money demand and its
modifications and extensions made by Baumol, Tobin and others. The second line of development
is represented by Friedman’s quantity theory of money. The difference between the two lines of
development is the difference in how money is treated in the formulation of the theory of demand
for money. In the first line of development, pre- and post-Keynesian economists treated money as
a sterile form of wealth and demand for money is prompted by different kinds of motives like
transaction, precaution, speculation and store of wealth. Friedman, whose quantity theory repre-
sents the second line of development, treats money as any other durable good and ‘he treats the
demand for money in exactly the same way as an economist would treat any other durable good
were he asked to construct a model for the demand for it.’'® Therefore, he applies the standard
theory of demand for durable goods to explain the demand for money as an asset or real wealth.
In this section, we describe Friedman’s quantity theory of money in its simple form.

18. Laidler, D., Demand for Money,; Theories and Evidence, op. cit., p.57.
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15.5.1 Determinants of Demand for Money as Wealth

Friedman has formulated his theory of demand for money—money treated as wealth. Money as
wealth is defined in terms of real money. Real money is defined as M/P (where M is income in
nominal terms and P is price index). For specifying the determinants of demand for real money—
the wealth—Friedman makes a distinction between the two kinds of ‘ultimate wealth-holders’ viz.,

(1) the individual households, and
(ii) the business firms.

The demand for money by the ultimate wealth-holders, in general, and that by individual house-
holds and firms are discussed below in turn.

(i) Demand for Money by Ultimate Wealth-holders: The Individual Households
For ultimate wealth-holders, ‘money is one form in which they choose to hold their wealth.’
According to Friedman, the demand for money, in real terms, by the ultimate wealth-holders may
be ‘expected to be the function of the following variable.’

1. Total wealth Total wealth includes both non-human (physical) and human wealth. ‘In practice,
estimates of wealth are seldom available.” Therefore, he considers ‘permanent income’ as a more
useful index of total wealth. It is important to note that “income is surrogate for wealth, rather than
a measure of the ‘work’ done by money” or a purchasing power.

2. Proportion of human wealth in total wealth According to Friedman, the ‘major asset of most
wealth-holders is their personal earning capacity’, i.e., their human wealth. Due to ‘institutional
constraints,” ‘the conversion of human into nonhuman wealth or the reverse’ is possible within
‘narrow limits.” That is, one can buy physical assets by using one’s current income or can finance
his human capital formation by selling one’s non-human assets, but within narrow limits. Therefore,
‘the fraction of total wealth that is in the form of non-human wealth [is] an additional important
variable.’

3. The expected rate of return on money and other assets—the opportunity cost of holding
money. “This is the analogue of the prices of a commodity and its substitutes and complements
in the usual theory of consumer demand.” The rate of return on money is zero, some times even
negative as is the case of demand deposits (i.e., deposits in the current account). But the rate of
return on other forms of assets, like bonds, equities, securities, is greater than zero. There is
therefore a relative cost of holding money. This relative cost fluctuates with the fluctuation in
prices. During the period of hyper inflation, for example, the real rate of return may not be
significantly different from zero. Therefore, the relative rates of real returns also work as a
determinant of demand for money.

4. Other variables determining the utility of money Other variables that determine the utility of
money include: (a) the services rendered by money as an asset compared to other forms of wealth,
that is, in fact, the advantage of liquidity and convenience in carrying out planned transactions and
in meeting unanticipated expenditure, and (b) the ‘degree of economic stability expected to prevail
in the future.” As regards (b), “Wealth-holders are likely to attach considerably more value to
liquidity when they expect economic conditions to be unstable.”
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Wealth-holder’s Demand Function for Money

Friedman has symbolised these determinants into a demand function for money by an individual
wealth-holder as follows.

% = f(y; w; 1,5 15 15 AP/P; u) (15.15)
where, M = demand for nominal money; P = price index; M/P = demand for real money, i.e., real
cash balance; y = real income; w = fraction of wealth in non-human form, that is, the ratio of
income derived from property; r,, = expected rate of return on money; r, = expected rate of return
on fixed-value securities, including expected change in their prices; r, = expected return on equities,
including expected change in their prices; AP/P = expected rate of change of prices of goods and
hence the expected rate of return on real assets; u = any variable other than income which may
affect the utility attached to the services of money, i.e., portmanteau variable.

Friedman has pointed out the problems in applying his demand function for the economy as a
whole. The problems arise due to the problem of aggregation that may arise due to (i) change in
the distribution of real income (y) and in the fraction of non-human wealth (w), and (ii) problems
in defining y and w in estimating ‘expected rates of return as contrasted with actual rates of return,’
and in quantifying the variables classified under u. However, if the problem of distribution of y and
w are ignored, Eq. (15.15) may be applied to the economy as a whole, but the problem of
quantifying variables under u# will remain.

(ii) Demand for Money by Business Firms To business firms or enterprises, ‘money is a
producer’s good like machinery or inventories’. However, Friedman suggests that the demand
function for money specified for the ultimate wealth-holders can be used for business enterprises
also with following modifications.

One, the demand for money by the business enterprises are not subject to the total wealth
constraints applicable to the ultimate bondholders. The business enterprises ‘can acquire additional
capital through the capital market’ in order to maximise their returns. ‘Hence, there is no reason
on this ground to include total wealth, or y as a surrogate for total wealth, as a variable in their
demand function for money.” He suggests to include instead ‘scale’ of the enterprise as a substitute
variable for ‘total wealth.” However, as he points out, there are several measures of scale—total
transaction, net value added, net income, total non-money capital, and net worth. But none of these
is measurable satisfactorily and usable.

Two, the ‘division of wealth between human and non-human form has no special relevance to
business enterprises’.

Three, the rates of returns on money and alternative assets are as much important for business
enterprises as for the ultimate wealth-holders, as these rates determine the net cost of holding the
money balances. However, different kinds of rates of return on the alternative assets are relevant
and important for the two kinds of wealth-holders. For example, rates charged by the banks on
loans and advances may be of minor importance for the ultimate wealth-holders but of great
importance for the business enterprises.
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Four, the variables classified under u may be equally important for both kinds of wealth-holders,
except, of course, ‘scale’ related productivity in case of ultimate bondholders.

The aggregate demand for money According to Friedman, “With these interpretations of the
variables”, the money demand function given in Eq. (15.15), “with w excluded, can be regarded
as symbolising the business demand for money and, as it stands, symbolising aggregate demand for
money ....” too.

Concluding Remarks Friedman’s theory is “a theory that specifies certain variables as being
potentially important determinants of the demand for money, and also specifies the sign of the
relationship that the demand for money might be expected to bear toward them. It does not,
however, say anything about how large or important any of these relationships might be, leaving
these matters to empirical investigation. One cannot say more than this about [Friedman’s] approach
to the problem of demand for money without reference to empirical evidence, and this limitation
is hardly surprising.”'® Friedman’s theory of demand for money does not tell more about the relative
importance of its determinants than the standard theory of demand tells about the relative impor-
tance of the determinants of demand for other consumer durables.

Furthermore, Friedman himself holds that his theory has closest link to Cambridge version of the
monetary theory—it is rather a restatement of the old quantity theory of money. Many economists,
however, find Friedman’s theory closer to the Keynesian theory. For example, Don Patinkin*
remarked, “Milton Friedman provided us in 1956 with a most elegant and sophisticated statement
of modern Keynesian theory—misleadingly entitled ‘The Quantity Theory of Money—a Restate-
ment.”
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QUESTIONS FOR REVIEW

. Explain the major shortcomings of the

Keynesian theory of demand for money. Do
the post-Keynesian developments in mon-
etary theory replace the Keynesian theory of
demand for money?

. It is argued that Keynesian speculative de-
mand for money is based on the assumption
that there exists a ‘normal rate’ of interest. If
people do not find a stable normal rate of
interest, the speculative demand for money
will disappear. Explain and justify this state-
ment.

. What is the basic postulate of the portfolio
theories of money demand? How are the
portfolio theories of demand for money from
the Keynesian theory?

. Is the transaction demand for money inter-
est-inelastic or interest-elastic? Compare in
this regard Keynes’s and Baumol’s demand
function for transaction demand for money.
. In his inventory approach to transaction
demand for money, Baumol expresses the re-
lationship between risk and return by the
equation R = (r/j) J. Explain the derivation of
the equation.

. Explain Baumol’s theory of transaction de-
mand for money. Does it really show that the
transaction demand for money is interest-
elastic?

What are the interest and non-interest costs
of bond holding? How does Baumol combine
these costs in his theory of money demand?
. According to Baumol-Tobin theory demand

for money,
M, _ [ov
2 2i

show the derivation of this formula.

10.

11.

12.

13.

14.

15.

16.

. Explain and illustrate the Baumol-Tobin model

of cost minimisation of money holding.
What is the difference between Keynes’s and
Tobin’s demand function for speculative de-
mand for money? Is Tobin’s theory a replace-
ment or an extension of the Keynesian theory
of speculative demand for money?

Explain Tobin’s approach to speculative de-
mand for money and show graphically the
process of optimisation of risk and return.
To arrive at the optimum combination of risk
and return, Tobin uses individual’s risk-and-
return indifference curve. Explain and illus-
trate optimisation of risk and return following
Tobin’s approach.

How is Tobin’s approach to speculative de-
mand for money different from Keynes’s ap-
proach? Illustrate and explain Tobin’s method
of deriving demand function for speculative
money. Does his method yield only a down-
ward sloping demand-for-money curve?
Explain the difference between the Inventory
Theoretic Approach’ and the ‘Portfolio
optimisation Approach’ to demand for money.
How do these approaches signify the im-
provement on the Keynesian theory of de-
mand for money?

State and explain Friedman’s quantity theory
of demand for money. Is it close to classical or
Keynesian approach to the aggregate demand
for money? Give reasons for your answers.
What are the determinants of demand for
money as wealth according to Friedman’s
quantity theory? How are the determinants
related to money demand?
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. Part5h

I
Integration of Product

and Money Market
Equilibrium

Part Il of this book deals with the theory of product market equilibrium and
Part IV deals with theory of money market equilibrium and interest rate
determination. Keynes had analysed the product market and money
market equilibrium in isolation of one another. This is considered to be
a serious flaw in the Keynesian approach because, in reality, functioning
of both the sectors is interrelated and interdependent. Therefore, unless
both the markets reach equilibrium simultaneously at the same rate of interest and at the same level
of income, none of these sectors can attain a stable equilibrium. It was John R. Hicks who integrated
the Keynesian analyses of the product and money markets and developed a model, called /S-LM
Model, to show how both the markets can attain equilibrium simultaneously at the same interest
rate and national income. The post-Keynesian developments in macroeconomics do not end with
Hicks’ IS-LM Model. The economists of later generations have also constructed theories that
integrate classical and Keynesian economics, and have developed different kinds of aggregate
demand and supply models. This was followed by other developments with altogether new
approach to deal with macroeconomic issues. This part of the book presents a detailed discussion
on the Hicksian /S-LM model and a brief discussion on the other post-Keynesian developments in
macroeconomics.
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Chapter 16

|
The IS-LM Model in

Two-Sector
Economy

INTRODUCTION

Recall that Keynes had developed his product market theories
in isolation of the product market, and money market theories
in isolation of the product market, whereas the activities and
variables of the two sectors are interrelated, interdependent and
interactive. Therefore, changes in the variables of one sector
affect the activities of the other sector. In simple words,
changes in product market affect the money market equilib-
rium and vice versa. The Keynesian theory ignores the effect
of changes in the money market on the product market and the
effect of changes in the product market on the money market.
Therefore, his theories related to the product and money markets are considered to be partial and
incomplete. It was J.R. Hicks who highlighted this fact and developed his own model' in 1937—
just one year after the publication of Keynes’s The General Theory. He integrated Keynesian theories
of product and money markets to show how equilibrium of both the sectors coincide at the same
level of income and interest rate. His model is widely known as the IS-LM model. In this model,
the term IS represents the product sector equilibrium condition (/ = S) and the term LM represents

" In his paper, “Mr. Keynes and the Classics: A. Suggested interpretation”, Econometrica, 5 (April 1937),
reproduced in W. Filner and B. F. Haley (eds.), Readings in the Theory of Distribution (Richard D. Irwin, 1946);
L. Lindauer (ed.), Macroeconomic Readings (Free Press, 1968); E. Shapiro (ed.), Macroeconomics: Selected
Readings (Harcourt, Brace and World, 1970); and in M.G. Mueller (ed.), Readings in Macroeconomics (Holt,
Rinehart and Winston Corp., 1971).
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the money market equilibrium condition (L = M), where L stands for liquidity preference or money
demand (Mp) and M stands for money supply (My).

It is important to note here that Hicks has developed his IS-LM model in the framework of a
simple, two-sector economy. The economists have, however, extended his model to three-sector
and four-sector models also. In this chapter, we elaborate on the Hicksian IS-LM model in a simple,
two-sector economy, including household and firm sectors only. The three-sector and four-sector
IS-LM models are discussed in the two subsequent chapters.

We begin by showing the interdependence of the product and the money markets. We will then
describe the Hicksian IS-LM model and show how an economy attains its general equilibrium. This
is done by deriving the 1S and LM curves and then presenting the general equilibrium model. Finally,
we discuss the shift in the IS and LM curves and its impact on the general equilibrium.

16. THE INTERDEPENDENCE OF PRODUCT AND
MONEY MARKETS

As mentioned above, working of the product and the money markets is interlinked and interdepen-
dent. The two most important variables that interlink the working of the two sectors are investment
and interest rate. The investment (/) is a product-market variable—it determines the level of real
output, i.e., the real income. And, the interest rate (i) is a money-market variable determined by the
demand for and supply of money. Let us now look at the interdependence of the product and money
markets in a simple economy model.

16.1.1 Dependence of Product Market on Money Market

The product market attains its equilibrium at the level where Y = C + [. Recall that in the Keynesian
analysis of the product-market equilibrium, / was assumed to be a constant factor or an autono-
mously or exogenously determined variable. In reality, however, / is not only autonomously or
exogenously determined: it is determined within the system also by the level of income and the
interest rate. More importantly, given the income, investment (/) depends on the rate of interest.
As shown in Chapter 10, there is an inverse relationship between the interest rate and investment.
Assuming a constant Al/Ai, the inverse relationship between the investment (/) and the interest rate
(i) is stated by a linear investment function? of the following form.

I=1—hi (h>0) 16.1)

where, I = ‘autonomous investment,” i = interest rate and & = AI/Ai.
The implication of the investment function in the interdependence of the product and money
markets can be shown as follows. Recall that the product market is in equilibrium where
Y=C+1
Here, C (consumption) is the function of income, and [ (investment) is the function of interest.

For the sake of brevity, let us denote consumption function as C(Y) and investment function as
1(i). By substitution, the product market equilibrium condition can be rewritten as

Y = C(Y) + 1(i) (16.2)

For simplicity sake, we assume a linear investment function. One may, however, use a non-linear investment
function with the same results.
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Eq. (16.2) implies that unless i (interest) is determined, / cannot be determined and unless [ is
determined Y cannot be determined. It means, unless i is determined, the equilibrium level of Y
cannot be determined.

Also, recall (from Ch. 14) that interest rate (i) is determined in the money market and equi-
librium rate of interest is determined where M; = M,. For interest rate to remain stable, money
market must be in a stable equilibrium. It may thus be concluded that unless money market reaches
its equilibrium and interest rate (i) is determined, product market cannot attain its equilibrium. This
shows the dependence of the product market on the money market.

16.1.2 Dependence of Money Market on Product Market

Let us now look at the dependence of the money market on the product market. In the Keynesian
system, money market reaches its equilibrium where

MS = Md
and interest rate (i) is determined where Mg = M),
As we have noted in Chapter 14, My = M, + M, where M, = kY and Mg, = f(i). Therefore,

My = kY + £(i) (16.3)

Eq. (16.3) implies that unless Y is determined, kY cannot be determined and, therefore, M, cannot
be determined. And, unless M, is determined, money market equilibrium cannot be determined and
interest rate (i) would not be determined. It may thus be concluded that unless product market
reaches its equilibrium and Y is known, money market cannot reach its equilibrium. This shows
the dependence of the money market on the product market. It needs to be emphasised here that
unless both product and money markets reach equilibrium simultaneously, the economy cannot attain
its general equilibrium nor can any of the two sectors be in equilibrium.

16.2 THE IS-LM MODEL: AN ELEMENTARY EXPOSITION

After having shown theoretically the interdependence of the product and money markets, we move
on to present Hick’s IS-LM model and show how product and money markets interact to reach
their equilibrium simultaneously and also the same level of income and interest rate. The IS-LM
model combines the equilibrium conditions of the product and money markets to arrive at the
general equilibrium3. In order to show general equilibrium, Hicks had derived two curves, namely
IS and LM curves. The IS curve (meaning I = S) represents the product market equilibrium and
the LM curve (meaning L = M) represents the money market equilibrium, both at different rates
of interest and level of the aggregate product or national income. In deriving his IS curve, Hicks
made an important deviation from the Keynesian approach. While Keynes assumed investment (/)
to be autonomous and determined exogenously, Hicks assumes that / is determined endogenously
and is the function of the rate of interest i.e., I = f(i).

3 The term ‘general equilibrium’ is used to denote the simultaneous equilibrium of all elements of the economy
including individual products, individual decision-makers (households, firms, labour, etc.), money market, at both
micro and macro levels. However, here the term ‘general equilibrium’ has been used in this book throughout to
denote the simultaneous equilibrium of the product and money markets.
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Likewise, his LM-schedule shows the equilibrium path of the money market at different rates of
interest and levels of income. He has then combined the two schedules to show the general
equilibrium of the economy. This has come to be widely known as the IS-LM model.

16.2.1 The Basic Model

In his IS-LM model, in its simplest form, Hicks integrates the equilibrium conditions of the product
and money markets and produces condition for the general equilibrium. He incorporates a money-
market variable, interest (i), into the income determination model by replacing Keynes’ constant /
with the investment function. With these modifications in the Keynesian model, Hicks defines the
equilibrium level of income as

Y=CX)+10

This function yields the IS-curve. It shows the relationship between Y and i at different equi-
librium levels of saving and investment (/ = S) and the product market equilibrium at different levels
of Y and i.

Similarly, the IS-LM model incorporates income, Y, the main product-market variable, in the
money market model by linking total demand for money to Y. This is done by using an M,-function
of the form M, = kY, and an M,-function as M, = L(i) into the money market model.* The money-
market equilibrium condition is then written as

M, = My = kY + L(i) (16.4)

Eq. (16.4) yields the LM-schedule which shows the relationship between Y and i at different
equilibrium levels of M, and M,. It shows also the money market equilibrium at different levels of
Y and i

Finally, the IS-LM model brings the IS and LM functions together and lays down the condition
for the general equilibrium as

IS = LM (16.5)
or CY)+1IG)=kY + L@

If C(Y), 1(i), kY, and L(i) functions are known, the equilibrium values of Y and i can be easily
obtained.

The 1S-LM model can be presented both algebraically and graphically assuming C(Y), I(i), kY and
L(i) functions to be given. While algebraic determination of the general equilibrium gives a tech-
nically more sound and precise analysis, graphical presentation brings out inter-variable linkages and
working system of the product and money markets. However, we present first the IS-LM model
graphically. The IS-LM model is presented graphically in the following three stages:

1. Derivation of the IS curve,
2. Derivation of the LM curve, and
3. Presentation of the IS-LM model of General Equilibrium.

Derivation of the IS Curve The IS curve or schedule’ is a curve which shows the relation-
ship between the rate of interest and the equilibrium level of national income, that is, S = I at

* This chapter onwords, we will use L(i) for M,-function.
3 We will use the words ‘curve’ and ‘schedule’ interchangeably.
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different rates of interest. Derivation of the IS curve requires, therefore, the knowledge of the
functional relationship between interest and investment, between saving and investment at equilib-
rium and between saving and income. All these functional relations, except one between the interest
rate and investment, have already been discussed in the previous chapters. The nature of relation-
ship between the investment and the interest rate is given in the investment function (16.1). In order
to derive the IS schedule, let us recall here all the functional relations that figure in the analysis of
the product market equilibrium. According to the Keynesian theory, product market equilibrium,
I=S.

Since I =10
and S=Y-C(Y),
the product-market equilibrium condition can be specified as
I(i))=Y-C(Y) (16.6)

In order to present these functions graphically, let us suppose that these functions are estimated
factually and are given as follows.

I = 200 - 2000:
C() =10 + 0.5Y
S=Y -0+ 0.5Y)
or S=-10 + 0.5Y

The derivation of the IS-schedule on the basis of these functions is illustrated graphically in
Fig. 16.1. This figure is divided in four quadrants.® The use of these quadrants for the derivation
of the IS schedule are narrated below.

Quadrant (a) presents the investment function: / = 200 — 2000i. The investment schedule shows
an inverse relationship between the interest rate and investment. Recall that the product market is
in equilibrium where I = S. This condition must hold for all the levels of investment at different
rates of interest. For instance, as Fig. 16.1 shows, given the investment function, investment at the
interest rate of 8 percent, is Rs 40 billion. So, for the product market to be in equilibrium, savings
must equal Rs 40 billion. And, when the interest goes down to 6 percent, investment rises to Rs 80
billion. So, for the product market to be in equilibrium, savings must rise to Rs 80 billion. This
relationship between the different levels of investment and savings is presented by the / = S line
in quadrant (b) of Fig. 16.1 with savings measured on the vertical axis and investment on the
horizontal axis with the same scale as in quadrant (a). Since S = [ at all the levels of investment,
the I = S line is a straight 45°-line.

The 45°-line in quadrant (b) gives the equilibrium levels of savings which will keep the product
market in equilibrium, at different levels of investment. It implies that when investment increases,

8 There are several different ways of deriving the IS schedule. The most common practice is to divide the diagram
in four quadrants, each quadrant showing the functional relations between (a) interest and investment, (b) saving
and investment, the equilibrium condition, (c) savings and income, and finally (d) relationship between interest
rate and equilibrium levels of income. Different authors arrange different quadrants in different ways. We have
used here a more logical and straightforward arrangement of the quadrants. Some authors adopt an intuitive
approach to derive the IS curve directly from the income determination graph showing AD = AS (for example, see)
Mankiw, N.G., Macroeconomics, op. cit., Ch. 10 and Blanchard, O, Macroeconomics (Pearson Education, 4th
Edn.), Ch. 5.
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Fig. 16.1 Derivation of the IS-Curve
savings must increase to the same extent. Since S = ¥ — C(Y) (or § = —10 + 0.5Y), income must

increase for planned savings to increase. This relationship is given by the saving function in
quadrant (c) with savings measured on the vertical axis and income on the horizontal axis. The
saving function plotted in quadrant (c) gives the measure of the equilibrium levels of income at
different levels of I = S. For example, at 8 percent interest, saving equal investment at Rs 40 billion.
As shown in quadrant (c), a saving and investment of Rs 40 billion produces an equilibrium level
of income of Rs 100 billion as shown by the point J’. Similarly, when interest rate goes down to
6%, I = S rises to Rs. 80 billion. This level of S = I generates income (Y) of Rs. 180 billion, as
shown by the point K’. Similarly, point L’ can be located on the saving function S = ¥ — C(Y).

Now what we need to do is to link the equilibrium levels of income with the corresponding
interest rate and derive the IS schedule. The IS schedule has been obtained in quadrant (d) by linking
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the interest rates and the equilibrium levels of income. Note that interest rate is measured on the
vertical axis of quadrant (d) on the same scale as used in quadrant (a), and income (Y) is measured
on the horizontal axis on the scale in quadrant (c).

The IS schedule has been derived as follows. Suppose that the equilibrium rate of interest is 8
percent. At this interest rate, S = I at Rs 40 billion. The saving schedule in quadrant (c) shows
that at the equilibrium level of saving and investment of Rs 40 billion, the equilibrium level of income
is Rs 100 billion. When we link up this level of income with the interest rate of 8 percent, we get
point J in quadrant (d). When interest fall to 6%, S = I rises to Rs. 80 billion. With the rise in
S =1 to Rs. 80 billion, the equilibrium level of Y rises to Rs. 180 billion. By linking this level of
income to interest rate 6% in quadrant (d), we get a point K. We can similarly locate points L. By
joining points J, K and L, we get the IS-schedule. The IS curve is a locus of points showing
equilibrium points of the product market at various combinations of interest rate (i), investment (/),
savings (S), and income (Y).

The IS curve has two important implications. One, it represents all the various combinations of
interest (/) and income (Y), and investment (/) and saving (S) that keep the product market in
equilibrium. The product market will not be in equilibrium at any point away from the IS curve.
The reason is, all other points violate the equilibrium condition (I = S) of the product market. For
example, at any point to the right of the IS curve, S > I, and at any point to the left of the IS curve,
S < I So the product market equilibrium has to be only on the IS curve. Two, the IS curve has
a negative slope which implies that the level of the national income is inversely related to the interest
rate.

Derivation of the LM Curve The LM curve shows the relationship between the interest rate
and the equilibrium level of national income with money market in equilibrium. The LM-
schedule can be derived straightaway from the money market equilibrium condition.

M, = M,
where, My =M, + M,
M, = kY
Mg, = L()
Thus, the money market equilibrium condition can be written as
M, = kY + L(i) (16.7)

Eq. (16.7) gives the LM function. It can be used to derive the LM curve. The derivation of the
LM curve is illustrated in Fig. 16.2. This figure is also divided in four quadrants. Quadrant (a)
presents a hypothetical Keynesian Mg, curve. The curvilinear My, function’ for speculative demand
for money is based on a function M, = L(). Quadrant (b) shows the relationship between
speculative demand (My,) and transaction demand (M,) for money. It gives the measure of M, at
the equilibrium of the money market, given the total supply of money (M,). Since at equilibrium
Mg =My =M, + Mg, with M, constant, M, decreases when M, increases and vice versa. In simple
words, given the money supply, there is inverse relationship between M, and M, i.e., if one
increases, the other decreases. This relationship is shown by a line marked M, = M — M,. The

7. . . .2 . . .
Here, we assume a nonlinear type of M, function, e.g., M, = ai"". In the following section, however, we will
use, for convenience sake, a straight-line function for speculative demand for money.
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significance of this line is that it gives M, when M, is known at a given interest rate. For instance,
given the supply of money (M), say, at Rs 150 billion and M, at Rs 60 billion at interest rate of

(Amount in Billion Rs)

Fig. 16.2 Derivation of the LM Curve

6 percent, the transaction demand for money, M, = 150 — 60 = Rs 90 billion.

Quadrant (c) shows the derivation of M.-demand curve at different levels of income (Y),
assuming M, -function to be given as M, = kY (where k = 0.5). The M,-curve gives the relationship
between M, and Y given the M-function. Given the M -function, if interest rate (i) is known, M,
and M, can be easily known, given the supply of money. And, when M, is known, the equilibrium
level of income (Y) corresponding to M, can be known. For example, if interest rate is 10 percent,
then M, = Rs 30 billion and M, = Rs 150 billion — Rs 30 billion = Rs 120 billion. Given the M,

function as M, = 0.5Y, the equilibrium level of income can be obtained as
M, = 0.5Y
Y = MJ/0.5

Since M, = 120 billion,

Y = 120/0.5 = Rs 240 billion
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The equilibrium combination of M, and Y at interest rate 10% is shown by point H in quadrant
(c). Similarly points G and F show the combination of M, and Y at interest rates 6 percent and 4
percent, respectively. By drawing a line through points £, G and H, we get M,-function.

Quadrant (d) of Fig. 16.2 shows the derivation of the LM curve. The LM curve is derived by
linking the different interest rates and the equilibrium levels of income as shown in quadrant (d).
For example, at the interest rate of 10 percent, MSp = Rs 30 billion, M, = Rs 120 billion and the
equilibrium level of income is Rs 240 billion. By linking the equilibrium income of Rs 240 billion
with the interest rate of 10 percent, we get point H’ in quadrant (d). Similarly, when the interest
rate decreases to 6 percent, MSp rises to Rs 60 billion, and M, decreases to Rs. 90 billion. By linking
the equilibrium income of Rs 180 billion with the interest rate of 6 percent, we get a point G’. A
number of such other points, for example, points F’ can be located. By joining these points we get
the LM curve, as shown in quadrant (d). The LM is a locus of points showing equilibrium points
of the money market at different levels of interest, income and demand for money.

It is important to note here that all possible money market equilibria lie on only the LM curve
and at no other point. The reason is, all other points violate the equilibrium condition (My = M)
of the money market.

16.2.2 The Product and Money Market Equilibrium:
The Graphical Method

Having derived the IS and LM curves, we can now integrate them to find the general equilibrium,
i.e., the simultaneous equilibrium of the product and money markets at the same interest rate and
the level of income. Fig. 16.3 presents the IS and LM curves derived in figures 16.1 and 16.2,
respectively. The IS curve shows the equilibrium levels of Y at different levels of i with the
condition that I = S. Similarly, LM curve shows the equilibrium levels of Y at different levels of
i with the condition that My = M.

As shown in Fig. 16.3, the IS and 1(%)

LM curves intersect at point E. 12
Point E gives the unique combina-
tion of i and Y that satisfies the 10

equilibrium conditions of both the
product and the money markets,
that is, / = § and My = M, at the
same interest rate (i) and income
(Y). Point E is, therefore, the point
of general equilibrium. At point E,
both product and money markets .
are in equilibrium at interest rate 6 i f
percent and income of Rs 180 bil- 2 Lo
lion. o
) 220 260

At all other interest rates, there 0 | | : —_— . —Y
is a divergence between the IS and 40 80 120 160 200 240 280 320 360
LM curves. This divergence cre- Fig. 16.3 The General Equilibrium of Product and Money
ates the condition of disequilibrium. Markets
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For instance, suppose market rate of interest is given at 8%. At this interest rate, / = S at the
income level of Rs 100 billion, as indicated by point J. But, for the money market to be in
equilibrium at this rate of interest, an income level of Rs 220 billion would be required, as indicated
by point K. Thus, at interest rate of 8 percent, product and money markets are not in equilibrium
at the same level of income. There is, therefore, no general equilibrium at this interest rate. Similarly,
at interest rate of 4%, money market is in equilibrium at point M, with corresponding income of
Rs. 120 billion, and product market is in equilibrium at point 7, with corresponding income of Rs.
260 billion. The economy is, therefore, in disequilibrium. The system has, however, a tendency to
converge to point E, the point of the general equilibrium. In fact, the disequilibrium conditions
themselves create conditions for the sectoral adjustment making the economy move towards the
point of general equilibrium. The adjustment mechanism of the markets to the conditions of the
general equilibrium will be discusced in Section 16.4. Let us first look at algebraic derivation of the
conditions for the general equilibrium.

16.3 ALGEBRAIC VERSION OF THE IS-LM MODEL

In this section, we present the IS-LM model in its algebraic form. We will first derive the funda-
mental equations that give the IS and LM curves and then combine them to present the general
equilibrium model.

16.3.1 Derivation of IS Function: Algebraic Method

The IS function can be derived by using both the equilibrium conditions of the product market. The
two equilibrium conditions are: (i) AD = AS, and (ii) / = S. We will show here the derivation of
the IS curve by using both the conditions of the product-market equilibrium.

Derivation of IS Curve by the Equilibrium Condition AD = AS In order to derive the
IS curve, let us recall the product market model. The product market is in equilibrium where

AD =Y = C(Y) + I(i) (16.8)

Let us suppose that the terms C(Y) and I(i) are given in functional form as:
C(Y)=a+ bY (16.9)
1G) =1 — hi (16.10)

where h = Al/Ai.
Given the consumption function in Eq. (16.9) and investment function in Eq. (16.10), the
equilibrium condition for the product market given in Eq. (16.8) can be written as
Y=a+bY + I —hi (16.11)
1

=m(0+l—hl)

Eq. (16.11) gives the IS schedule Recall that the term 1/(1-b) in Eq. (16.11) is the investment
multiplier. Denoting investment multiplier by alphabet ‘m’, Eq. (16.11) can also be written as

Y=m (a+ I - hi) (16.12)

Eq. (16.12) can be used to derive the IS-schedule. This can be shown by a numerical example.



The McGraw-Hill companies :

The IS-LM Model in Two-Sector Economy 275

Numerical Example Let us suppose that Egs. (16.9) and (16.10) are given, respectively, as

C(Y) =10+ 0.5Y (16.13)

I(i) = 200 — 2000 (16.14)

The product market equilibrium condition given in Eq. (16.11) can now be expressed in terms
of Egs. (16.13) and (16.14) as

Y =10 + 0.5Y + 200 — 2000
1 .
= 2 (210 - 20007)
Y = 420 — 4000i (16.15)

Eq. (16.15) gives the IS-schedule in its numerical form. Since we have assumed a linear
investment function, Eq.(16.15) gives a liner IS-schedule. The IS-schedule drawn on the basis of
Eq. (16.15) is presented in Fig. 16.4.

i (%)
12

10

IS

O T T T T T T ¥ T T Y
40 80 120 160 200 240 280 320 360

(Billion Rs)

Fig. 16.4 Derivation of IS-schedule: Algebraic Method

Derivation of IS Curve by Equilibrium Condition | = S The IS schedule given in Fig.
16.4 can also be derived on the basis of the other equilibrium condition of the product market, that
is, I = S. We have assumed above an investment function as I = 200 — 2000i. As regards the saving
function, S(Y), it can be derived from the consumption function C(Y) = 10 + 0.5Y. We know that
SY)=Y-C(Y)
By substitution, we get
S=Y- (0 + 0.5Y) (16.16)
=-10 + 0.5Y

Given the investment and saving functions, the equilibrium condition of the product market
(I = S) can be expressed as:
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200 — 2000i = - 10 + 0.5Y (16.17)
210 = 2000 + 0.5Y
Given Eq. (16.17), we get
Y = 420 — 4000: (16.18)

Note that Eq. (16.18) is the same as Eq. (16.15) and will produce the same IS-schedule as shown
in Fig. (16.4).

16.3.2 Derivation of LM Schedule: Algebraic Method

To derive LM schedule, let us recall here the condition for money market equilibrium. The money
market equilibrium condition is reproduced here with some modification.

M,= M*
where,

My =M + M,

M, = kY, (k > 0)

M _ = L(i)

sp
In the Keynesian system, the M, demand function is a curvilinear schedule with a part made
of straight horizontal line, that is, the part showing liguidity trap [see quadrant (a) of Fig. 16.2].
For convenience sake, however, we assume a straight-line demand function for M, given as

My =L -1
where L and [ are constants, i is interest rate and [ = AMSP/Ai.
Given the M, and M, functions, the M -function can be expressed as
My = kY + (L - li) (16.19)
As regards the money supply (M®), it is assumed to remain constant in the entire analysis of
the money market equilibrium. The price level (P) is also assumed to remain constant. Therefore,
the nominal money supply (M *) equals the real money supply often denoted as M */P. The money-
market equilibrium condition can now be expressed as
S= M,
or MS=kY + (L - 1i) (16.20)

Eq. (16.20) gives the money market equilibrium at different levels of income (Y) and the rate
of interest (i). By rearranging the terms in Eq. (16.20), we get the LM-function as

| X

Y = % (M° - L + 1) (16.21)

Eq. (16.21) gives the LM function which can be used to derive the LM curve. Note that
Eq. (16.21) produces a linear LM schedule unlike one given in Fig. 16.2.

Numerical Example Eq. (16.21) above gives the LM schedule. This can be shown by a
numerical example. Let us assume that money-market model is given as

M*® = 150 (16.22)
M, = kY = 0.5Y (16.23)
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Mg, =L —li = 150 - 1500 (16.24)
My=kY + L —li = 0.5Y + 150 — 1500 i. (16.25)
By substituting relevant values from this model into Eq. (16.21), we get the LM function as

Y= - (150 — 150 + 1500 i)

0-5
Y = 3000 (16.26)
Alternatively, the money-market equilibrium condition can also be expressed as:
My= M°®
0.5Y + 150 — 15007 = 150
0.5Y = 1500
Y = 3000 (16.27)

Note that both the formulations produce the same equation for the LM curve. The LM schedule
derived from Eqgs. (16.26) and (16.27) is presented in Fig. 16.5. Note also that function (16.27)
produces a linear LM shcedule, unlike the one drawn in Fig. 16.2. This is so because we have
assumed a linear M ,-function.
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Fig. 16.5 Derivation of LM Schedule: Algebraic Method

16.3.3 Integrated Equilibrium of Product and Money Markets

Having derived the IS and LM functions, we may now combine the two functions and find the
value of Y and i that conform to the general equilibrium—the equilibrium of the product and money
markets at the same levels of Y and i. As noted earlier, the general equilibrium takes place where

IS = LM (16.28)
Recall the IS and LM functions given in Eqgs. (16.15) and (16.26), respectively.



The McGraw-Hill companies |

278 Macroeconomics: Theory and Policy

IS function: Y = 420 - 4000 i
LM function: Y = 3000 i
By substituting these equations into Eq.(16.28), we get the equilibrium interest rate as
420 - 4000 i = 3000 i (16.29)
7000 i = 420
i =0.06

Eq. (16.29) gives the equilibrium rate of interest at 6%.

The equilibrium Y can now be obtained by substituting 0.06 for i in the IS or LM function. For
instance, consider the IS function.
Y = 420 - 4000
420 — 4000 (0.06)
= 180
It means that, at the interest rate of 6%, the equilibrium level of income is Rs. 180 billion. The

final conclusion that emerges from this exercise is that, given the IS and LM functions, the
economy reaches equilibrium at the interest rate of 6% and national income of Rs 180 billion.

Alternative Method The IS and LM functions can be alternatively rewritten, respectively, as
IS function: Y + 4000 i = 420 (D)
LM function: Y -3000i=0 2)

Now we have two simultaneous equations with two unknowns, Y and i. The model can,
therefore, be solved by the method of solving simultaneous equations. By subtracting Eq. (1) from
Eq. (2), we get
420
0.06 (i.e., 6 percent rate of interest).

7000 i

1

By substituting 0.06 for i in Eq. (1) or (2), we can obtain the equilibrium value of Y. For example,
using Eq. (2), we get

Y = 3000 (0.06) = 180.
That is, the equilibrium level of Y is Rs 180 billion.

16.4 FROM DISEQUILIBRIUM TO EQUILIBRIUM—
THE DYNAMICS OF ADJUSTMENT

Let us now look into the adjustment process by which an economy moves from the state of
disequilibrium to its equilibrium. The economy is in disequilibrium on any other point than the point
of intersection of the IS and LM schedules. In respect of disequilibrium analysis, two important
principles need to be borne in mind for further analysis.

One, at any point that lies below and to the right of the LM schedule, say, at point B in Fig. 16.6,
M4 > M. And, at any point that lies above and to the left of the LM schedule, say, at point A, M,
> M,. Thus, any point away from the LM schedule marks the points of disequilibrium. Money
market is in equilibrium, i.e., My = M, only at points that lie on the LM schedule.
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Fig. 16.6 The Process of Adjustment Towards the General Equilibrium

Two, at any point that lies below and to the left of the IS schedule, say, at point B, in Fig. 16.6,
planned investment exceeds the planned savings. And, at any point that lies above and to the right
of the IS schedule, say, at point A, planned investment falls short of planned savings. The product
market is in equilibrium, i.e., I = §, only at the points that lie on the IS schedule.

Given these principles, let us now introduce the condition for disequilibrium and explain the
process of adjustment. It must be noted at the outset that the conditions of disequilibrium them-
selves create the conditions for equilibrium. The process of adjustments is illustrated in Fig. 16.6.
It presents the IS and LM curves drawn in Figs. 16.4 and 16.5, respectively. The IS and LM curves
intersect at point £ determining the general equilibrium at ¥ = Rs 180 billion and interest rate at 6
percent. Now let us suppose that the interest rate rises to 8 percent. A line drawn horizontally from
8 (percent) intersects the IS curve at point J and the LM curve at point K. It means that, at 8
percent interest, the product market is in equilibrium at point J where ¥ = Rs 100 billion and I =
S. On the other hand, the money market is in equilibrium at point K where M, = M, at the income
level of Rs 240 billion. Obviously, the equilibrium of the two markets is not consistent with the
condition of the general equilibrium. This marks the condition of general disequilibrium.

Let us now look at the process by which product and money markets interact to make the
system converge to the point of general equilibrium, i.e., point E. Going by the first principle, since
point J lies above and to the left of the LM schedule, M > M, at 8 percent interest rate. By
assumption, M, is given at Rs. 150 billion (Eq. 16.22). The amount by which money supply exceeds
the money demand can be worked out as follows.

At point J, product market is in equilibrium at ¥ = Rs 100 billion. The total demand for money
at this level of income can be obtained from the Mg -function given in Eq. (16.25), as

My = 0.5Y + 150 — 1500 i
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In our example, ¥ = Rs. 100 billion and i = 8 percent or 0.08. By substituting these values for
Y and i, in this equation, we get

My =05 (100) + 150 — 1500 (0.08)
= 80 (i.e., Rs 80 billion)

Since money supply is given at Rs 150 billion (see Eq. 16.22), it exceeds the demand for money
(i.e., Rs 80 billion) by Rs. 70 billion. This state of disequilibrium creates the conditions for and sets
in motion a process of adjustment.

The process of adjustment begins as follows. Let us begin with the product market. The excess
money supply, not needed for transaction, will flow to the bond market pushing up the bond prices.
Since bond prices and the interest rate are inversely related, interest rate (i) will go down (below
8 percent). The fall in the interest rate will affect both the product and the money markets. The
fall in the interest rate will affect the product market by increasing investment (/) because I = f(i).
Increase in I will increase Y which will increase the transaction demand for money. The product
market equilibrium point J will shift downward along the IS-schedule towards point E.

In the money market, on the other hand, M; will increase on account of two factors: (i)
increase in transaction demand for money due to increase in Y, and (ii) M, will increase due to
the fall in the interest rate. As a result, the money market equilibrium tends to shift from point K
towards point E. This adjustment process continues until the system reaches the general equilibrium
point E. Here, equilibrium rate of interest is 6 percent, I = S, and L = M or My = M,

A similar analysis can be performed for an interest rate lower than the equilibrium interest rate
of 6 percent. For example, suppose, for some reason, the rate of interest falls from the equilibrium
rate of 6 percent to 4 percent. At 4 percent interest rate, the product market is in equilibrium at
point T (in Fig. 16.6) which gives the equilibrium level of income at Rs 260 billion. Given the
M -function (Eq. 16.25), at ¥ = Rs 260 billion, the total demand for money equals Rs 220 billion
(i.e., M; = 0.5 x 260 + 150 — 1500 x 0.04). This demand for money (Rs 220 billion) exceeds the
supply of money (Rs 150 billion). It means that, people face shortage of transaction cash balance.
Therefore, they begin to sell their bonds and securities. Consequently, bond and security prices go
down and interest rate goes up. Due to the rise in the interest rate, / begins to decrease, and with it
decreases the level of income (Y). Following the fall in ¥, the transaction demand for money
decreases. This process continues until the system reaches the general equilibrium point E, where
interest rate is 6 percent, / = S and L = M or My = M,.

16.5 SHIFT IN IS AND LM CURVES AND
THE GENERAL EQUILIBRIUM

The general equilibrium is determined by the intersection of the IS and LM curves. Therefore, the
point of general equilibrium shifts due to a shift in the IS and LM curves. The IS and LM curves
shift upward or downward depending on the direction of change in their determinants—saving and
investment in case of the IS curve, and money demand and money supply in case of the LM curve.
Following the shifts in IS and LM schedules, there is a shift in the point of general equilibrium.
In this section, we will analyse the shifts in the IS and LM schedules in turn and the consequent
shift in the general equilibrium. Essentially, we will examine the effect of change in savings and
investment and in money supply and demand on the general equilibrium.
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16.5.1 The Shift in the IS Curve

Let us first analyse the shift in the general equilibrium caused by the shift in the IS schedule,
assuming LM curve to be given. The shift in IS schedule is caused by the shift in the investment
schedule (I) due to an autonomous investment®. Let us now suppose that the I-schedule shifts from
I, to I, as shown in quadrant (a) of Fig. 16.7. The shift in the I-schedule implies an increase in
investment at all the rates of interest. Therefore, shift in investment schedule is parallel. For
instance, given the interest rate i,, if I-schedule shifts upward from I, to I,, it means that investment
rises from OI, to OI,, as shown in quadrant (a). Similarly, at the interest rate i;, investment
increases from OI, to OI;. Note that I;l, = I,I;. This means a parallel shift in the /-schedule.
With the increase in investment, the equilibrium levels of savings must increase too to match with
a higher level of investment. Savings must increase from OS, to OS, at the interest rate i, and from
0S, to OS; at the interest rate i;, as shown in quadrant (b). This rise in the equilibrium levels of
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Fig. 16.7 Shift in the I-schedule and in the IS Curve

8 An outward shift in the I-schedule, implies that autonomous investment increases by a constant amount at each
interest rate. This shift in /-schedule may be supposed to have been caused by exogenous factors like change
in technology and hence a rise in the productivity of capital (indicated by an upward shift in MEC schedule),
businessmen’s expectations of market expansion in future, increase in foreign investment (in an open economy),
and so on, all other things remaining the same.



The McGraw-Hill companies |

282 Macroeconomics: Theory and Policy

saving and investment increases the equilibrium level of income. For example, given the interest rate
i, when investment increases from OI, to OI,, the level of income increases, as shown in quadrant
(c), from OY, to OY, and savings increase from OS; to OS, to match with investment. Similarly,
given the interest rate i;, when investment increases from OI, to Ol; the level of output increases
from OY, to OY; and savings increase from OS, to OS;. By linking the new levels of income (Y)
with the corresponding rates of interest, we get a new IS curves shown by the schedule IS, in
quadrant (d).

Shift in the General Equilibrium The shift in the general equilibrium, is illustrated in
Fig. 16.8. Suppose that, at some point in time, the product and the money markets were both in
equilibrium at point E, the point of intersection between IS, and LM curves. At point E, the
equilibrium rate of interest is i; and the equilibrium level of income is Y, with I = S and M, = M.
Let the IS, curve now shift upward to IS,

for some extraneous reasons, the LM LM

schedule remaining the same. The upward (%)
shifts in the IS schedule shifts the general
equilibrium point from E to A which indi-

cates a rise in the interest rate (i) from i, /
to i, and equilibrium income from Y, to ¥,.

An upward shift in the IS schedule im-
plies also a rise in investment at a given

level of savings. So the question arises: I E

Where does the fund for additional invest- io A

ment come from? The funds for new in- IS;
vestment come from reallocation of asset 1S4

portfolio. Investors sell their bonds to ac- 1S,

quire funds for new investment. As a re- o Y

sult, bond prices go down and interest rate
goes up and speculative demand for money
goes down. This is how funds for new
investment are obtained at a given level of
S and Y.

More importantly, when investment increases, Y increases too. As a result, savings increase, on
one hand, and transaction demand for money, on the other. Thus, following the shift in the IS curve,
all the variables of the model—/, i, ¥, S, M;—move upward, given the money supply. That is, both
product and money market equilibria move from point E towards point A.

Fig. 16.8 Shift in the IS Schedule and the General
Equilibrium

A reverse process comes into force when the IS curve shifts downward from IS to IS, for
some reason. A downward shift in the IS curve implies fall in / and, therefore, fall in Y. Following
the decrease in Y, the transaction demand for money decreases. This results in excess liquidity,
given the supply of money. The excess liquidity finds its way into the bonds and securities markets.
As a result, bond and security prices go up and the interest rate goes down. This process continues
till the product and money markets reach point B.
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16.5.2 The Shift in LM Curve

Let us now examine the effect of a leftward shift in the LM curve on the general equilibrium,
assuming a given IS curve. The LM curve shifts left-ward due to (i) increase in speculative demand
for money, interest rate given, (ii) decrease in the supply of money, and (iii) decrease in the
transaction demand for money. The shift of the LM curve by each of these factors is explained
and illustrated in turn. Let us begin by explaining the shift in the LM curve due to shift in the M-
schedule. For our analysis here, we assume a curvilinear Msp—function.

Shift in M, Schedule and LM Curve The shift in the LM curve due to a shift in M,
schedule is illustrated in Fig. 16.9. Suppose that the M,-schedule is given as M, in quadrant (a)
of Fig. 16.9. Given the interest rate i,, the speculative demand for money is OL and transaction
demand for money is OR, as shown in quadrant (b). Suppose that the interest rate remains stable
at i, and speculative demand for money increases from OL to OK. This kind of increase in the
speculative cash balance makes the M, -schedule shift to the right to the position of M. There-
fore, given the money supply, transaction demand for money decreases by the same amount. For
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Fig. 16.9 Shift in the M, Curve and in the LM Curve
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instance, when speculative cash balance increases by LK, the transaction demand for money
decreases by RQ, as shown in quadrant (b).

With the fall in the transaction demand for money (M), the level of income must fall because a
smaller transaction cash balance can support only a smaller level of output. The effect of fall in M,
on the level of income (output) is demonstrated in quadrant (c). For instance, when M, decreases by
RQ, the equilibrium level of income decreases from Y; to Y, and when M, falls by QP then Y
decreases from Y, to Y. The decrease in the level of income at each interest rate is shown in quadrant
(d). When we link each interest rate with lower levels of the equilibrium income, we get a new LM-
curve, i.e., LM,. This shows the shift of the LM curve from LM, to LM,. The shift shows a fall
in the equilibrium levels of income at each rate of interest.

Change in Money Supply and Shift in LM Curve A shift in the LM curve is also caused
by the change in money supply. If supply of money decreases, all other things remaining the same,
the line 7V representing M, in quadrant (b) shifts inward, as shown by the dashed line AB. This
will alter the combination of M, and M,. In effect, M, will decrease, M, remaining the same. Since
a smaller M, can support only a smaller output, the equilibrium level of income will decrease at each
interest rate. This will make the LM curve shift leftward from LM, to LM,. By the same logic, an
increase in money supply will make the LM curve shift rightward.

Change in M, and Shift in LM Curve Another factor which makes LM curve shift is the
change in M,. Since M, = kY, a change in factor k changes M. If factor k decreases, the M-
schedule in quadrant (c) rotates clockwise and if k increases, M-schedule rotates anti-clockwise.
In both the cases, the LM shifts leftward or rightward depending on whether k increases or
decreases. A decrease in k makes the M, curve rightward and therefore a rightward shift in the LM
curve. An increase in k causes a leftward shift in the M, curve, and a leftward shift in the LM curve.

Shift in the General Equilibrium The shift in the general equilibrium due to shift in the LM
curve is illustrated in Fig. 16.10. Let us suppose that the product and the money markets are
simultaneously in equilibrium at point E, where the interest rate = ij, Y = Y, I = S, and My = M,.
Now let the LM curve shift from LM, to LM,, say, due to increase in the money supply, whlle
the IS schedule remains the same. When the money supply increases, given the level of Y, it leads
to excess liquidity. This excess liquidity finds its way into the bonds and security markets. As a
result, the bond and security prices go up and the interest rate goes down. A decrease in the interest
rate encourages new investment which increases income (Y). Increase in Y leads to rise in the
transaction demand for money. On the other hand, the speculative demand for money increases too
due to fall in the interest rate. Thus, the total demands for money (M,) increases. This process
continues till both the product and the money markets reach a new equilibrium point E,. At point
E,, all the variables of the model are in balance with one another, at a lower rate of interest, i,
and a higher level of income Y,.

Consider now the decrease in the money supply and a leftward shift in the LM curve from its
original position LM, to LM,. Given the income Y|, a fall in the money supply results in shortage
of transaction cash balance. To acquire additional transaction cash balance, the bondholders sell
their bonds. This causes fall in the bond prices and increase in the interest rate. Increase in the
interest rate leads to fall in the investment which in turn causes a fall in Y. With the fall in Y, the
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transaction demand for money decreases. This process continues till both the money and product

markets reach a new equilibrium point at E,.

LM, LMy LM,

Yy Yo Yo

Fig. 16.10 Shift in the LM Curve and the General Equilibrium
16.5.3 Simultaneous Shift in the IS and LM Curves

We have discussed, in the preceding sections, the shift in the general equilibrium assuming first the
shift in the IS curve and then the shift in the LM curve. In this section, we discuss the effect of
a simultaneous shift in the IS and LM curves on the general equilibrium. For the sake of simplicity,
we assume that both the curves shift in the same direction. The shift in the general equilibrium
caused by the simultaneous shift in the IS and LM curves has been illustrated in Fig. 16.11. Suppose
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that the initial IS and LM curves are given as IS; and LM, respectively. The IS, and LM, curves
intersect at point £,—the point of general equilibrium—which determines the equilibrium levels of
interest at i; and income at Y. Now, let the IS schedule shift from IS, to IS, and LM curve from
LM, to LM,. The IS, schedule and LM, curve intersect at point E,. Thus, the general equilibrium
shifts from point E; to E, and the equilibrium level of income increases from Y, to Y,, interest rate
remaining the same.

Note that the interest rate does not change—it remains the same (i;). This is so because the
magnitude of the shift in the IS and LM curves is the same at the given rate of interest, i;. The
equal shift in the IS and LM curves is indicated by the distance between E; to E,. In reality,
however, the shift in the IS and LM curves may not be the same. If the IS and LM curves shift
with different magnitudes, even if in the same direction, the interest rate will change. For example,
suppose that the LM curve shifts from LM, to LM, and the IS schedule shifts from IS, to IS;. In
that case, equilibrium shifts to E, where interest rate rises from i; to i, and the equilibrium level
of income increases to Y;. For the interest rate to be the same (i;), the LM curve is required to
shift to LM, and intersect with IS; at point E;.

If the IS and LM curves shift in reverse directions, the change in the interest rate and income
will depend on both the direction and the magnitude of the shifts. For example, if IS, shifts to 1S;
and LM, shifts backward to LM, the new equilibrium will take place at point E5 which indicates
a rise in the interest rate far beyond i; and fall in income below Y.

To sum up, a shift in /S and LM curves initiates a process of adjustment in the product and
money markets. This process of adjustment brings about changes in the interest rate, demand for
money and income, and guides them to a new equilibrium. This is a theoretical possibility.

SUGGESTED READINGS

(For Readings, see at the end of Chapter 17).

QUESTIONS FOR REVIEW

1. Distinguish between the product and the investment increases, interest rate remaining
money markets? Explain the interdepen- constant, how will it cause a shift in the IS
dence of the two markets? How does it mat- curve. Illustrate graphically.
ter in the determination of the general equi- 4. Suppose consumption and investment func-
librium? tions are given as:

2. Define the IS curve. Derive it graphically. C =20+ 05Y

Explain the relationship between the interest
rate and income.

3. What factors cause upward and downward
shifts in the IS curve? Suppose autonomous

and I =200 —-2000 i

Find equilibrium level of income at interest
rates 8%, 6% and 5%.
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10.

. How is the IS curve affected by an increase in

marginal efficiency of capital, other things re-
maining the same. Show graphically the effect
of upward shift in the investment schedule.
Define the LM curve. Derive it graphically and
explain the relationship between the interest
rate and income.

*Derive the LM function from the following
money-sector model.

M, =05Y
M, =100 - 1500i
M, =150

Give economic interpretation of the LM curve.
How is the LM curve affected by the change
in the money supply and the demand for
money? Show it graphically.

Explain the concept and condition of the gen-
eral equilibrium. Show graphically why an
economy is in disequilibrium when the prod-
uct market equilibrium is not consistent with
the money market equilibrium.

*Suppose following functions are given.

C=100+08Y
S =-100 + 0.2Y
I1=120-51i

(where i is percentage interest)

* For solution to the starred (*) problems, see Appendix

M, =120

My=02Y-5i

(where i is percentage interest)
Find: (a) the IS-curve equation, (b) the LM-
curve equation, (c) income at general equi-
librium, and (d) interest rate at general equi-
librium.

11. *By using the following functions, find Y

and i at general equilibrium.

C =15-0.5Y
and I =200 - 2000 i
M, =05Y
M,, = 110 - 1500 i
M, =150

12. Suppose product and money markets are in

equilibrium at some interest rate and level of
income, and interest rate shoots up for exter-
nal reasons. Explain and illustrate the pro-
cess of adjustment of the product and money
markets to return to the original equilibrium.
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Chapter 17

|
The IS-LM Model with

The Government
Sector

INTRODUCTION

In this Chapter, we extend our discussion on the IS-LM model
from two-sector to three-sector framework. In other words,
we move on from a hypothetical two-sector model to a real
world three-sector model, called as ‘closed economy model’.
The three-sector 1S-LM model is formulated by adding govern-
ment sector to the two-sector model. Adding government
sector to the IS-LM model requires incorporating government
related variables into the two-sector IS-LM model. The govern-
ment related variables are classified under two categories:
(1) fiscal variables including government expenditure (G) and
taxes (7), and (ii) monetary variables, i.e., changes made in
money supply and money demand. Fiscal variables refer to the discretionary changes made by the
government in its expenditure and taxation. Monetary variables, on the other hand, refer to discre-
tionary changes made by the government—specifically, the central bank of the country—in the
monetary measures used to control money supply and demand, viz., interest rate, cash reserve ratio
(CRR), bank rate, open market operations, statutory liquidity ratio (SLR), etc., in accordance with
the monetary needs of the country.

Fiscal operations of the government affect, first and foremost, the product market by changing
the aggregate demand. Therefore, fiscal variables are linked to the product market represented by
the IS curve. On the other hand, monetary measures affect, first and foremost, the money market.
Therefore, changes in money demand and supply are linked to the money market represented by
the LM curve. To begin with, we will first discuss the effect of government expenditure and
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taxation on the product market and derive the IS curve. The effect of change in money supply and
demand on the monetary sector and the derivation of the LM curve will be taken up next.

17.1 IS-CURVE WITH THE GOVERNMENT SECTOR

An easy way to derive IS curve with the government sector is to construct the three-sector product
market model. The three-sector product market model can be constructed by incorporating gov-
ernment sector variables, G and 7, into the two-sector model. Recall that the two-sector product
market model is given as
C+I1=C+S 17.1)
Let us now incorporate the government expenditure (G) and taxes (7) into the model given in
Eq. (17.1) to construct the three-sector model. After the addition of G and 7, the three-sector
product market equilibrium condition is expressed as follows.

C+1+G=C+S+T 17.2)
Having recalled the Keynesian model of product-sector equilibrium for a three-sector economy,

we may now proceed to construct the Hicksian IS model. The Hicksian IS model is presented here
under two different conditions:

(1) IS Model-I: The IS Model with a lump sum tax, i.e., tax as a constant factor, and
(i1)) IS Model-II: The IS Model with tax as a function of income (Y), i.e., T = f(Y).

Let us begin by constructing the IS Model-I under Hicksian framework. The basic purpose of
Model-I is to present a simple framework for the derivation of the IS schedule. Model-II will present
a detailed elaboration of the IS model.

17.1.1 IS Model-I: Model with Lump-sum Tax

The Hicksian IS Model-1, as presented below, is based on the following assumptions.

(i) The government spending (G), determined exogenously, remains constant;
(i) The lump-sum tax (7) also, determined exogenously, remains constant; and
(iii) The government follows a balanced budget policy, i.e., G = T.

Given these assumptions, the product-market equilibrium condition given in Eq. (17.2) can be
reduced to

I+G=8S+T 117.3)

Eq. (17.3) provides the basis for the IS function for three-sector model. For the purpose of
deriving the IS schedule, the variables in Eq. (17.2) need to be converted into functional form. For
the purpose of specifying the IS model, let us suppose that the variables in Eq. (17.2) are given
as follows.

C=a+bY¥Y; (where Yy=Y-T) 17.4)
I =1 —hi(h=Al/Ai and h > 0) 17.5)
S=—a+(1-b)Yy=-a+1A-b) -1 (17.6)

G=0G (17.7)



The McGraw-Hill companies |

290 Macroeconomics: Theory and Policy

T = T, and (17.8)
G=T (17.9)
Given these functions, the IS model given in Eq. (17.3) can be expressed as follows.
I+G=8+T
I-hi+G=-a+(-b)¥Y-T)+T (17.10)

Eq. (17.10) gives the theoretical basis of deriving the IS curve. However, for the sake clarity and
convenience in drawing the IS curve, let us suppose that the numerical forms of investment
function (Eq. 17.5), saving function (Eq. 17.6), and G and T are given as follows.

I =200 - 2000 i 17.11)
S=-10+05 -1 17.12)
G=T=40 (17.13)
By substitution, the IS model given in Eq. (17.10) can be written as follows.
200 — 2000i + 40 = —10 + 0.5 (Y — 40) + 40 17.14)
240 - 2000i = 0.5Y + 10 17.15)
Y = 460 — 4000 i (17.16)

Eq. (17.16) can be straightaway used to derive the IS curve. However, we would illustrate here
the entire process of graphical derivation of the IS curve for three-sector model on the basis of
Eq. (17.15).

The graphical derivation of three-sector IS curve on the basis of the Eq. (17.15) is illustrated
in Fig. 17.1. For the sake brevity, LHS of Eq. (17.15) has been denoted as /(i) + G and RHS of
the equation as S(Y) + T. Quadrant (a) presents the /(i) + G curve along the investment function,
I1(i) = 200 — 2000 i. The I(i) + G curve has been drawn on the basis of the LHS of Eq. (17.15).
This curve shows I + G at different rates of interest. For example, at the interest rate of 8 percent,
I + G =240 — 2000 (0.08) = 80 as denoted by point A and at 6 percent, I + G = 240 — 2000
(0.06) = 120 as denoted by point B. Thus, the I + G schedule has been drawn by joining the points
A and B. Once [ + G is determined, we need to find out S + T equal to I + G because for the
product market to be in equilibrium, S + 7 must be equal to / + G. The process of finding S + T
that equals 7+ G is shown in quadrant (b) of Fig. 17.1. The line marked I + G = S + T gives the
S + T at different levels of I + G.

After estimating the value of S + T at different levels of / + G at different rates of interest, what
we need now is to find the equilibrium level of income (Y) that can generate the equilibrium levels
of S + T. The process of estimating the equilibrium level of Y is illustrated in quadrant (c) of
Fig. 17.1. The schedule marked S(Y) + T is drawn on the basis of the RHS of Eq. (17.15), i.e.,
S + T = 0.5Y + 10. Given the S + T function, the equilibrium level of income can be determined
by linking the different equilibrium levels of § + T with ¥ measured at the horizontal axis of quadrant
(c). For example, point L shows that for § + T = 80, an equilibrium income of 140 is required.
Similarly point M shows that for S + T = 120, an income (Y) worth 220 is required.
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Fig. 17.1 Derivation of IS Curve for Three-Sector Model-|

Once equilibrium level of Y is determined for different levels of I + G = § + T, at different interest
rates, the IS curve can be derived by linking the equilibrium levels of Y with different rate of
interest. The process is illustrated in quadrant (d) of Fig. 17.1. The linking process is shown by
the lines linking the values in different quadrants. For example, at the interest rate of 8 percent,
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I+ G = 80. For the product market to be in equilibrium S + 7 must be equal to 80. To generate
S + T = 80, an income of 140 is required. When we link ¥ = 80 with interest rate 8 percent, we
get point J in quadrant (d). Similarly, we locate point K. By joining points L and K and extending
it up and down, we derive the IS curve for the three-sector model.

17.1.2 IS Model-ll: The IS Model with Tax Function

In the preceding section we have use Model-I to derived the IS curve with lump-sum tax. In this
section, we take up the Model-II to derive the IS curve, i.e., IS curve with tax (7T) as a function
of income (Y), all other things remaining the same. Generally, two methods are used to derive the
IS curve with tax function, which can be called a shortcut method and elaborate method. We use
the first method first. Suppose aggregate variables are specified as follows.

C=a+ bY, (where Yy =Y - T) 17.17)
I=1-hi (where h > 0) (17.18)
G=G (G is constant) (17.19)
T=T-1tY (where 0 < ¢ < 1) (17.20)

Egs. (17.17) through (17.20) present the basic three-sector product market model. The product-
market equilibrium equation can now be rewritten in terms of the structural equations as follows.
Y=C+1+¢G
a+b[Y-(T +WM+1-hi+G
a+bY-bT —btY + 1 —hi+G
Y:Ta_ﬂ(a—bf+l_—hi+5) (17.21)

Following Dornbusch, Fischer and Startz', Eq. (17.21) can be simplified and converted into AD
function. Note that the term 1/1 — b(1 — ¢) is fiscal multiplier which may be redesignated as Fy.
Besides, there are four constants in Eq. (17.21), determined autonomously independent of

income, viz., a, bT, I and G . So these variables can be summed up together. Let us assume that
a—-bT + 1 + G = A. By substituting A for a — bT + I + G, Eq. (17.21) can be rewritten as:

Y=F,(A - hi) (17.22)
Going by Dornbusch, et al., Eq. (17.22) can be taken as AD function. Thus,
AD = F, (A — hi) (17.23)

Eq. (17.22) gives the aggregate demand function in three-sector model which can be used to
derive the IS-schedule. The derivation of the IS schedule in three-sector model is exhibited below.

17.1.3 Graphical Derivation of the IS Curve

The algebraic derivation of the AD curve, as shown above, can now be used to derive the IS curve
graphically by using Keynesian Cross model of income determination, as shown in Fig. 17.2.

- The interested readers may refer to Dornbush, R., Fischer, S. and Startz, R., Macroeconomics, 9th Edn., pp.
246-47.
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Panel (a) of the figure shows the determination of income at different levels of aggregate demand
at different rates of interest (i; and i,). For example, given the aggregate supply curve, AS = AD,
the aggregate demand curve AD, intersects it at point E;, determining the equilibrium level of
income at Y,. When aggregate demand curve shifts upward to AD, due to increase in investment
caused a fall in the interest rate, the equilibrium level of income rises to Y,. The information implicit
in panel (a) of the figure, can now be used to derive the IS curve.

AD (a) AS =AD

Aggregate demand

Income

Interest rate

IS

<
<
N

Income

Fig. 17.2 Derivation of IS Curve

The important question that arises here is: What makes the AD curve shift upwards? The answer
is ‘the rise in investment’. To explain it further recall the investment function given in Eq. (17.19).

I=1-hi

Given the investment function, when i increases, investment (/) decreases and vice versa. We
know that I is a component of AD. It can thus be inferred that AD depends on the interest rate

(i), all other parameters, viz., F,,, A and h, assumed to be given. For example, if interest rate
is given at, say i,, the AD function would be expressed as

AD, = F,(A — hiy) (17.24)

The demand function given in Eq. (17.24) is presented graphically by the curve marked AD,.
The curve AD, intersecting with the AS curve at point E; determines the equilibrium level of income
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at Y,. Now, let the interest rate decline, say, to i;. With the decline in the interest rate, investment

increases. With increase in investment, AD increases. Now the AD-function is AD = F, (A — hi,).
With the new AD-function, the AD curve shifts upwards to AD,. As panel (a) of Fig. 17.2 shows,
AD,, intersecting with AS curve at point E,, determines the equilibrium level of income at a greater
level, Y.

The conclusion that emerges from the foregoing discussion is that as interest rate decreases, the
level of income increases. This kind of relationship between i and Y when presented graphically
produces the IS curve. As panel (b) of Fig. 17.2 shows, interest rate i, and the associated income
level Y| produce point E,. Similarly, interest rate i; (a lower rate) and the associated income level
Y, (a higher level of income) produce point E,. One can trace a number of other points assuming
different interest rates. By joining these points with a line (or curve), one gets the IS curve, as
shown in panel (b) of Fig. 17.2.

An Alternative Method® We have used above a rather intuitive and short-cut method to derive
the IS curve—a short-cut method because it does not reveal the linkages between the different
variables. Here, we use an alternative and a detailed method of deriving the IS curve in the three-
sector IS-LM model. This method is similar to the one used in Chapter 16 to derive the IS curve
in the two-sector model.

Unlike Chapter 16, however, we will first describe the three-sector model and derive the IS
function. We will then use the model to derive the IS curve graphically. Besides, we will use a
different set of equations in this chapter just to add variety to our numerical examples. Suppose
that a numerical model in line with one presented in Eqgs. (17.4) through (17.8) is given below.

C =100 + 0.75(Y - T (17.25)
I =200 - 2000 i (17.26)
G =100 (17.27)
T =80 + 0.20Y (17.28)

Given the numerical model, we can now use the product-market equilibrium condition to derive
the IS function. Recall the product-market equilibrium condition.

I+G=8S+T (17.29)

The variables I, G and T in Eq. (17.29) are given in Egs. (17.26), (17.27) and (17.28), respec-
tively. What we need is to work out S, the saving function. Given the consumption function,
C=100 + 0.75 (Y — T ), S function can be derived as

§=-100 4+ 025 (Y-T) (17.30)

By substituting the relevant functions and values from the model and the saving function into
Eq. 17.29, we get the product-market equilibrium condition as

200 -2000 i+ 100 = — 100 + 0.25 [Y — (80 + 0.20Y)]
+ 80 + 0.20Y (17.31)

By simplifying Eq. (17.31), we get,
Y = 850 — 5000 i (17.32)

% Readers not interested in elaborate graphical derivation of the IS curve may skip this section.
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Note that Eq. (17.32) gives the IS function for a three-sector model. The IS curve can be derived
by assigning different values for i and working out the corresponding value of Y. For example, if
i = 0.08, then Y = 850 — 5000 (0.08) = 450, and if i = 0.06, then Y = 850 — 5000(0.06) = 550.
By graphing these values, we get the IS curve. The IS curve so derived is shown by the IS curve
in Fig. 17.3. We will nevertheless show the graphical derivation of the IS schedule as it brings out
the effect of the fiscal actions on the IS curve.

Graphical Derivation of IS Curve The effect of fiscal policy on the product-market equi-
librium is presented graphically in Fig. 17.3. Incidentally, the entire process of the derivation of the
IS curve for three-sector model is the same as one used for the two-sector model. Let us begin
with the two-sector model. The investment function [, in quadrant (a) shows the investment
without government expenditure (G). The IS curve corresponding to the investment function (),
is presented by the IS, schedule in quadrant (d). Given the IS, curve, if we assume an equilibrium
interest rate of 6%, the product market will be in equilibrium at Rs 720 billion.

Let us now introduce the government sector to the model and suppose that the government
spends Rs 100 billion on goods and services with no tax. With the government expenditure of
Rs 100 billion, all other things remaining the same, the schedule I, shifts to the position of [, + G,
as shown in quadrant (a). Consequently, the 1S, schedule shifts to the position of schedule IS;. Note
that the shift is parallel and shift equals G X G-multiplier.

The IS5 curve presents the IS schedule with G = 100 and T = 0. Note that IS; schedule is
parallel to IS, schedule. The parallel shift in the IS schedule implies the same increase in equilibrium
income at all other rates of interest. For example, at the interest rate of 6%, equilibrium point shifts
from A to B and the equilibrium income increases from Rs 720 billion to Rs 1120 billion. It means
that a government expenditure of Rs 100 billion (with no tax) adds Rs 400 billion to the national
output. The addition to income (AY) equals G X G-multiplier. Given the consumption function in
Eq. (17.25), b = 0.75, and therefore G-multiplier is 4. Thus,

AY = G x4 =100 x 4 = Rs 400 billion

Let the government now impose income tax using a tax function given in Eq. (17.28), i.e.,
T = 80 + 0.20Y. The imposition of income tax affects both the household consumption and the
saving functions. With the imposition of income tax, the saving function changes

from Sy = —-100 + 0.25Y
to So+T=-100+ 025 (Y -T7) + 80+ 020 Y
(where T = 80 + 0.207).
Thus, So+T=-40+040Y (17.33)

The S+ T function (17.33) is shown by the Sy+ T schedule in quadrant (c) of Fig. 17.3. Note that,
as a result of taxation, the S, schedule in quadrant (c) shifts to the position of schedule
Sy + T. With the incorporation of S + T function in the product market model, the IS function changes
from IS5 = 1600 — 8000i
to ISgr = 850 — 5000i

Note that, as shown in quadrant (d), with the introduction of tax function, the IS schedule shifts

leftward to ISy due to the negative effect of tax-multiplier, and the slope of the IS5t changes. Due
to this shift, the point of equilibrium shifts from point B to point C. The shift in the equilibrium
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point from B to C causes a fall in the equilibrium level of Y from Rs 1120 billion to Rs 550 billion.
Thus, the net effect of fiscal actions on the national income is negative which equals Rs 170 billion,

that is, Rs 720 billion less Rs 550 billion.

i (%) (a) i (%) (d)
16 161 IS = 1200 - 8000i = Y
141 lo = 200 — 2000i 141 ISg = 1600 — 8000i = Y
lo + G =200 — 2000i +100 ISgT = 850 — 5000i = Y
12+ 121
10 101
8- 8
GE e 6 & A B
44 4
2 21
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Fig. 17.3 Derivation of the IS Schedule in Three-Sector IS-LM Model

17.1.4 Measuring the Effect of Fiscal Changes on the
Product-Market Equilibrium

The fiscal changes may take any one or many forms of changes such as (a) change in G,
(b) change in tax rate (¢), (c) simultaneous change in both G and ¢, and (d) different combinations
of changes in G and ¢. However, we confine our discussion here to measuring the effect of only
increase in G and decrease in tax rate (f). The method can be extended to analyze the effect of
other kinds of fiscal changes.
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Increase in G As noted above, product market equilibrium without change in fiscal policy is
given by I + G = S + T. In order to measure the effect of change in G, let us assume that the
government increase its spending so that G increases from Rs 100 billion to Rs 200 billion. With
increase in G, the product market equilibrium can be expressed, in terms of Eq. (17.31), assuming
i=0.6, as follows.

200 — 2000 (0.06) + 200 = — 100 + 0.25 [Y — (80 + 0.20Y)]

+ 80 + 020 Y
280= —-40 + 040 Y
Y = 800

It means that increasing G by Rs 100 billion increases the equilibrium level of income (at 6%
interest) from Rs 550 billion to Rs 800 billion, that is, by Rs 250 billion. This will make the ISgy
shift to the right of point A in quadrant (d), its slope remaining the same.

Decrease in Tax Rate To measure the effect of tax cut, let us suppose that income tax rate
is cut down from ¢ = 0.20 to 0.15 with AG = 100. With the tax cut, the equilibrium level of output
will increase to about Rs 888.88 billion as shown below.

200 — 2000 (0.06) + 200 = —100 + 0.25 [Y — (80 + 0.15Y)]

+80 +0.15Y
280 = -40 + 036 Y
Y = 888.88

Effect of fiscal change A fiscal change of an increase in G by Rs 100 billion and a simultaneous
tax-cut from 20% to 15% have a positive effect on the product-market equilibrium. These fiscal
changes lead to a rise in Y from Rs 550 billion resulting from Eq. (17.31) to Rs 889 billion
approximately.

Deficit Financing and the IS Curve Let us now explain the effect of a deficit-budget policy,
what is also called as ‘pure budget policy,” on the product market equilibrium. Deficit financing
means that AG is financed by borrowing from the central bank or from abroad.

Suppose that the product-market model is initially given as described in Eqs. (17.25) through
(17.28) with investment function (17.14) modified as I = 100 — 2000i, and tax function (17.28)
modified as T = 0.20Y. Given the structural model, the product-market equilibrium can be expressed
in terms of equilibrium condition / + G = § + T, as given below.

100 — 2000 i + 100 = -100 + 0.25 (Y — 0.20Y) + 0.20Y
200 - 2000 i = —-100 + 0.4Y
Y = 750 — 5000 i (17.34)

Eq. (17.34) gives the IS, schedule as shown in quadrant (d) of Fig. 17.4.

Now let the government decide to spend an additional amount of Rs 100 billion for which it
acquires finances by way of deficit financing. It implies adding AG = 100 to the model, all other
things remaining the same. With the addition of AG, the product-market equilibrium condition is
modified as follows.
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I+ G+AG=8S+T
200 — 2000 i + 100 = —100 + 0.4Y
300 — 2000 i = —100 + 0.4Y
Y = 1000 — 5000 i (17.35)
Thus, the product-market equilibrium equation (with AG = 100) is given by Eq. (17.35). The
effect of deficit financing on Y, at 6% interest rate can now be obtained by subtracting Eq. (17.34)
from Eq. (17.35).
AY = (1000 — 5000i) — (750 — 5000i)
= (1000 — 5000 x 0.06) — (750 — 5000 x 0.06)
= 250 billion

The product-market equilibrium with AG by means of deficit financing is presented graphically
in Fig. 17.4. The I + G schedule is shown in quadrant (a), the S + T schedule in quadrant (c),

(@) (d)
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Fig. 17.4 Deficit Financing and Product-Market Equilibrium
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and the corresponding IS schedule is given by IS, - curve in quadrant (d). After the inclusion of
AG = 100 in the model, the I + G schedule shifts to I + G + AG. The S + T schedule remaining
the same, the IS schedule shifts rightward from IS, to IS,.

We may now look into the effect of deficit financing on the product-market equilibrium. The
effect can be measured at any rate of interest. For instance, at 6% interest rate, the product-market
(without AG) is in equilibrium at point A showing Y = Rs 450 billion. With the inclusion of AG,
the IS-schedule shifts from 1S, to IS, and the equilibrium point shifts from point A to B where Y
= Rs 700 billion. A comparison of the two equilibrium levels of income shows an increase of Rs
250 billion in Y as a result of deficit financed AG = Rs 100 billion.

172 MONETARY CHANGES AND MONEY-MARKET
EQUILIBRIUM

In this section, we discuss changes in money supply and its effect on the money market and on
the LM schedule. For the sake of convenience in deriving the LM schedule and analysing the effects
of monetary changes, we assume a linear aggregate money demand function. We continue to
assume that money supply (M,) is determined exogenously and is interest-inelastic and is given at
M, = 200 (Rs billion).
In order to derive the LM-function, let us recall our M, equation given as:
My =M, + M,
For further elaboration of the model, let us use here our earlier M-function, given as
M, = 0.5Y (17.36a)
and a modified M, function as

Mg, = 100 — 25001 (17.36b)

Given the M, and M, functions, in Eq. (17.36a) and (17.36b), respectively, M -function can now
be formulated by combining the two functions as

My =M + M,
My = 0.5Y + 100 — 2500i (17.37)

Given the money supply M, = Rs 200 (billion), the money-market equilibrium condition can be
expressed as

M, = M,
200 = 0.5Y + 100 — 25001 (17.38)
From Eq. (17.38), the LM-function can be derived as given below.
Y = 200 + 5000i (17.39)

The LM function given in Eq. (17.39) is shown graphically in Fig. 17.5 by the curve LM,. The
curve LM, shows the money-market equilibria at various rates of interest and corresponding levels
of income.

17.2.1 Change in Money Supply and Shift in the LM Curve

Let us now explain the effect of change in money supply on the LM curve. A change in money
supply causes a shift in the LM curve. Suppose that the central bank increases the money supply
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by Rs 100 billion so that the money supply rises to Rs 300 billion = 200bn + 100bn. The money-
market equilibrium condition can then be written as

Mg + AM = M, (17.40)
Since M, = 200 (billion) and AM, = 100 (billion), by substitution, the money market equilibrium can

be expressed as
200 + 100 = 100 + 0.5Y — 25001

200 = 0.5Y - 25001 17.41)
Given the money market equilibrium in Eq. (17.41), the LM function can be derived as
Y = 400 + 5000 17.42)

Shift in LM-Curve The LM function given in Eq. (17.42) is graphically presented by the curve
LM, in Fig. 17.5. Note that, with the increase in money supply, the LM curve makes a parallel shifts
rightward from LM, to LM,. The shift in the LM curve equals 1/k X AM_ where k = M,/Y = the
ratio of money demanded for transaction to income. Thus,

Shift in LM-curve = AM_ (1/k)
i (%)

124 LMo LM,

10+

2 (@

Y
T T T 1 T T T T
100 200 300 400 500 600 700 800 900 1000

(Billion Rs)
Fig. 17.5 The shift in LM curve

Since by assumption, k = 0.5 (see Eq. 17.36a) and AM, = 100 billion, the shift in the LM curve
can be measured as

Shift in LM-curve = 100 bn (1/0.5) = 200 billion

There are two important points related to the shift in the LM curve caused by the increase in
money supply which must be carefully noted.

(i) The shift in the LM curve makes the money sector equilibrium point shift from point A to
point B. This shift should not be confused with increase in real income. It means simply
that an increase in money supply can support a higher level of income, given the rate of
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interest, depending of the factor, k. For example, a AM, = Rs 100 billion can support a AY
= 100/(0.5) = Rs 200 billion.

(i) Recall that My = M, + Mg, If households decide to keep their M, constant (at constant
prices), the equilibrium point will move from A to C. It causes a fall in the interest rate from
6% to 2% as indicated by point C in Fig. 17.5. The reason is, if households keep their M,
constant after the increase in money supply, they will have an excess M, They will use
this excess balance to buy bonds and securities. Consequently, bond and security prices go
up and the interest rate goes down.

17.3 THE PRODUCT AND MONEY MARKET EQUILIBRIUM IN
THREE-SECTOR IS-LM MODEL

In this section, we combine the analytical models of the two foregoing sections and show how the
product and money markets attain equilibrium simultaneously. In other words, we will show how
general equilibrium is determined in three-sector IS-LM model.

To present a complete analysis of the general equilibrium in the IS-LM model, let us recall the
product and money market models used above.

Product Market Model
C=100 + 0.75 (Y - T)
1 =200 — 2000
G = 100 and
T = 0.20Y

Given the product-market model, the IS schedule can be derived (following the process given
in Eq. (17.29) through Eq. (17.32)) as

Y;g = 750 — 5000 (17.43)
Money Market Model
M, = 0.5Y
Mg, = 100 — 2500
M, = 200
The money market model gives the LM schedule as
Y; = 200 + 5000 (17.44)

As noted above, general equilibrium takes place where product and money markets are
simultaneously in equilibrium. This condition is satisfied where

IS = LM
The IS-schedule is given in Eq. (17.43) and LM-schedule in Eq. (17.44). So the general equi-
librium condition can be expressed as
750 — 50007 = 200 + 50001 (17.45)
Now the equilibrium values of Y and i can be obtained from Eq. (17.45) shown below.
750 — 50007 = 200 + 50001
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550

i

10,000
0.055 or 5.5%

By substituting 0.055 for i in the IS function (or in the LM function), we get the equilibrium
level of income (Y) as follows.

Y = 750 — 5000 (0.055) = 200 + 5000 (0.055)
= 475 (billion)

Thus, the product and money markets are simultaneously in equilibrium at interest rate 5.5% and

national income of Rs 475 billion.

17.3.1 Graphical Solution

The IS and LM schedules given in Eq. (17.43) and Eq. (17.44), respectively, are graphed in
Fig. 17.6. As Fig. 17.6 shows, the IS and LM schedules intersect at point E where both the product
and money markets are simultaneously in equilibrium. Thus, point E is the point of general equi-
librium where Y = Rs 475 billion and i = 0.055 or 5.5%.

Given the IS and LM schedules, the economy cannot be in the state of the general equilibrium
at any point other than point E. For, at no other point the product and the money markets are
simultaneously in equilibrium. For example, at the interest rate of 8%, the product market is in
equilibrium at point B and the money market is in equilibrium at point C. Between points B and C,
the two markets will be in disequilibrium. Similarly, at interest rate of 3%, the product market is
in equilibrium at point D and the money market is in equilibrium at point A. Between points A and
D, the two markets will be in disequilibrium. This shows that at any interest rate other than 5.5%
and income level other than Rs 475 billion, the two markets are not simultaneously in equilibrium.
Therefore, there cannot be general equilibrium at any other point.
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Fig. 17.6 The General Equilibrium in Three-Sector IS-LM Model
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17.4 FISCAL AND MONETARY CHANGES AND
GENERAL EQUILIBRIUM

With the general equilibrium framework in place, the stage is now set for introducing fiscal and
monetary changes and analysing their effects on the general equilibrium. We will first introduce a
fiscal change in the form of increase in deficit-financed expenditure, and then introduce a discre-
tionary increase in money supply, and look into their effect on the equilibrium rate of interest and
the income level. Finally, we will analyse the combined effects of the simultaneous fiscal and
monetary changes.

17.4.1 Effect of Fiscal Changes in General Equilibrium Framework

We have already examined the effect of change in government spending on the national income,
i.e., AY = AG X G-multiplier. But, in the general equilibrium framework, the result is significantly
different. Why? This is the issue of this section. To begin with, recall the analysis of increase in
deficit financed AG of Rs 100 billion on the product market equilibrium in Section 17.1.4. We have
shown there how a AG causes shift in the IS curve. Here, we discuss the effect of AG of Rs 100
billion on the general equilibrium. We know that AG causes an upward shift in the IS curve and,
thereby, a rise in the equilibrium income. The new IS-function can be estimated as follows.

Recall from Eq. (17.35), with AG = Rs 100 billion, the demand side of the product market
equilibrium equation reads as

I + G + AG = 200 - 20007 + 100
= 300 - 2000i

And supply side, in our example, reads as S + 7 = — 100 + 0.4Y. Recall also that by using these
equations, we can derive a new IS schedule with AG = 100. The process is reproduced below.

I+G+AG=S+T i(%)
300 — 2000i = — 100 + 0.4, 127 LM,
Y = 1000 — 5000 (17.46) 104

Eq. (17.46) gives the IS, schedule as
shown in Fig. 17.7. The IS, schedule inter- 8 B
sects the LM,y schedule at point B. Note that
pre-AG equilibrium was at point A. The shift s.g— A__L__\C
in the equilibrium point from A to B, shows
that, with AG = Rs 100 billion and no change 41
in money supply, the equilibrium level of in- 5
come increases from Rs 475 billion to Rs 600 IS,
billion and interest rate rises to 8%. R I!So oy

This can also be proved algebraically. © 200 300 400 1500 600 7001 800 900 1000
Given the IS, schedule in Eq. (17.46) and 47(58"“0n Rs)725

LM, schedule as Y = 200 + 5000 i, given in
Eq. (17.39), the product and money market Fig- 17.7  Change in Fiscal Policy and the General
equilibrium equation can be written as. Equilibrium

1000 — 5000 = 200 + 5000i (17.47)
i = 0.08 or 8%
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By substituting 0.08 for ‘i’ in Eq. (17.47), we get the equilibrium Y as
Y = 1000 — 5000 (0.08)
Y = 600 billion
It is important to note here that an increase in the government spending increases both the rate
of interest and the level of income. It is more important to note that AY < AG X G-multiplier. This
is so because of what economists call ‘crowding-out effect’ of public expenditure. This aspect is
discussed below in some detail.

17.4.2 The Crowding-out Effect of the Government Expenditure

As discussed earlier in Chapter 7, simple Keynesian model, AY resulting from a given AG is
computed by multiplying AG by fiscal multiplier. That is,

1 1

AY= ——— AG = ———
1-b+bt 1-b(1-1)

AG
For example, if AG = Rs 100 billion, b = 0.75 and ¢ = 0.20, then the increase in the equilibrium
level of income equals Rs 250 billion, calculated as follows.

1
AY = 100
1-0.75(1-0.20) (100)

= 2.5 (100) = Rs 250 billion

However, as Fig. 17.7 shows, an increase of Rs 100 billion in government spending results in
only Rs 600 bn — Rs 475 bn = Rs 125 billion. A question that arises here is: Why is AY lower in
IS-LM model than in simple Keynesian model? The answer lies in, what is called in economic
jargon, the crowding-out effect of government expenditure. In simple words, government spending
crowds out private investment, i.e., it causes reduction in private investment. The crowding-out
effect arises because government expenditure causes a rise in demand for money which raises the
rate of interest. Since private investment is inversely related to the rate of interest, a rise in the
interest rate causes a reduction in the private investment. The fall in private investment reduces the
income effect of the government expenditure. This is called ‘crowding-out effect’ of government
spending. The crowding-out effect reduces the multiplier effect of the government spending on the
national income.

Why and how does government spending lead to rise in the interest rate? The Keynesian reasoning
for government spending causing a rise in the interest rate runs as follows. A rise in the government
spending (AG) results in a multiple increase in household incomes (AY). In the Keynesian system,
transaction demand for money is the function of income, i.e., M, = f(¥). Therefore, AY leads to
increase in demand for money (AM,). Since money supply (M,) is given, AM, is sought through
the sale of bonds and securities. As more and more households offer more and more bonds and
securities for sale, bond and security prices go down. Since bond and security prices and interest
thereon are inversely related, fall in bond prices results in a rise in the interest rate. It is this rise
in the interest rate due to increase in government spending which causes a fall in the private
investment. This is how government spending crowds out private investment.
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Mankiw® and also Baumol and Blinder* offer a slightly different reasoning for the rise in the
interest rate due to government borrowing. By using the classical framework, they argue that when
government finances its additional spending through public borrowing, taxes remaining unchanged,
or when it borrows more than it taxes, the loanable funds flow to the public sector and, therefore,
supply of loanable funds to the private sector decreases. This causes a leftward shift in the supply-
of-saving curve for the private sector. Consequently, given the downward sloping investment
demand curve, the rate of interest rises.

Whether one goes by the Keynesian or by the classical approach, one arrives at the same
conclusion, that is, the government spending causes a rise in the interest rate, which causes a fall
in private investment. The fall in the private investment due to increase in government spending
reduces the multiplier effect of the government expenditure. The G-multiplier adjusted for its
crowing-out effect (Gy;c) can be worked out as follows.

G _AY _%-¥
METAG T AG
where Y, is post-AG and Y, is pre-AG equilibrium income.

By substituting numerical values from Fig. 17.7, we get
AY _ Rs600bn—Rs475bn

Gme =

AG Rs100bn
Rs125bn
~ Rs100bn 1.25

Note that the crowding-out-effect adjusted Gy (= 1.25) is much lower than the unadjusted
simple Keynesian multiplier (2.5). A formally derived® crowding-out adjusted G-multiplier (Gypo) 1s
given below.

G
G - M
MC ™ 14+ Gy khll

where k = AM/AY, | = AMg,/Ai and h = Al/Ai.

In our example, Gy; = 2.5, k = 0.5, h = 2000 and [ = 2500. By substitution, we get,

2.5

Ome = 1335505 %2000/2500 ~ 22

3 Mankiw, N. Gregory, Macroeconomics, (Macmillan Worth Publishers), 5th edn., p.61.
4 Baumol, W.J. and Blinder, A.S., Economics: Principles and Policy, op. cit., p.335.

3 For the derivation of the adjusted G-multiplier in terms of notations used in this book, see Appendix to this
Chapter. Different authors have used different notations in deriving the Gy,c. See, for example, Dornbusch, R.
Fischer, S. and Startz R., Macroeconomics, (Tata McGraw-Hill, New Delhi), 9th ed., 2004, Chapter 10, Section
10.5, and Richart T. Froyen, Macroeconomics: Theories and Policies (Pearson Education, Delhi, 2002), Chapters
7 and 8.
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Alternative Method There is yet another formula® for measuring the crowding-out adjusted
G-multiplier (Gy;c). The formula is given below.

Gy = 1
ME™ (A —b+bt)+iy/c,

(17.48)

where b = mpc, t = tax rate (AT/AY), i; = Al/Ar (where r = interest rate), c; = AM,/AY, and
¢, = AM/Ar.

The Gy is essentially G, adjusted for factors that determine the crowding-out effect. The
crowding-out effect is determined by the slope of the IS and LM schedules: the greater the slope
of the LM schedule and the smaller the slope of the IS schedule, the smaller the crowding-out
effect, and vice versa. The slope of the IS schedule is determined by the slope of the investment
function and the slope of the LM schedule depends on the ratio of the transaction and speculative
demand for money. Note that i; in Eq. 17.48 measures the slope of the investment function and
c,/c, gives the ratio of the transaction and speculative demands for money, i.e., ¢;/c, = (AM/AY,)/
(AM/Ar). These factors are accounted for by adding i,c,/c, to the denominator of the Gy to
obtain Gy, the crowding-out adjusted multiplier.

In our example, the numerical values for the constants are given as b=0.75, t = 0.20, i; = h
= 2000, ¢; = k = 0.5, ¢, = [ = 2500. By substituting these values in the multiplier formula given
in Eq. (17.48), Gy can be worked out as follows.

1

G =
MC (1-0.75+0.75x%0.20) + 2000 x 0.5/2500
1
= — =1.25
0.8

Note that both the methods of working out crowding-out adjusted multiplier yield the same result.

The Crowding-in Effect Whether government spending necessarily crowds out private in-
vestment has been a debatable issue. The economists have counter-argued, making a case for
crowding-in effect of government spending on the private investment. Deficit spending during the
period of economic slowdown encourages private investment and economic activities. As the
economic trends are upturned, private sector finds it ‘both necessary and profitable’ to expand its
business activities. This induces new investments. “Because of this induced investment,... and
increase in G tends to increase investment rather than decrease it as predicted by the crowding-
out hypothesis.’

Not only there appears to be a theoretically strong argument in favour of crowding-in effect of
government expenditure, but also there are fairly large empirical evidences for crowding-in effect.
Most LDCs striving to emerge out of their low equilibrium trap have used government expenditure
as a measure to stimulate private investment. For instance, the Government of India has deficit
financed its development programmes with the objective of promoting business opportunities and,
thereby, encouraging private investment. Besides, most DCs hit by the recent global recession,

% For details, see Richard T. Froyen, Macroeconomics: Theories and Policies, (Pearson Education Asia, Delhi),
7th edn., Appendix to Chapter 6 and Chapter 7. Froyen has used a constant tax (7) in his crowding-out effect
adjusted multiplier formula. His formula has been modified by including the effect of tax as a function of income,
i.e., T = tY, which adds bt to the denominator in line with our own fiscal multiplier used in this Chapter.

" Baumol and Blinder, op. cit., 335.



The McGraw-Hill companies )

The IS-LM Model with the Government Sector 307

including US, Japan, China, France and also India, are using heavy government spending as a
bailout measure to revive their own economy. The primary objective is to generate consumer
demand, on the one hand, and to encourage private investment on the other.

However, the magnitude of crowd-in investment depends on the value of real AY generated by
AG and the sensitiveness of the private investment to the growing business opportunities. It is quite
likely that crowding-in effect dominates the crowding-out effect and that there is net Al due to
government spending. Whether crowding-in or crowding-out dominates depends on the elasticity
of IS and LM curves.

17.4.3 Change in Monetary Policy

In this sub-section, we introduce a change in monetary policy, assuming a given IS, curve, and
analyse its effect on the general equilibrium. Let us suppose that the LM curve, with M, = 200
billion, is given in Fig. 17.8 as LM, The IS, and LM, schedules intersect at point A determining
the general equilibrium. Now let the money supply increase by Rs 100 billion. With the change in
the money supply, the money-market equilibrium condition (M, = M, + M) can be expressed as
M, + AM; = M, + M,
200 + 100 = M, + M,

i
(%)
10 1 LM, LM,

IS,

T T T T T T T T T Y
200 300 40 500 /600 700 800 900 1000
475 575

(Billion Rs)

Fig. 17.8 Change in Money Supply and the Product and Money Market Equilibrium

In our example used above, M, = 0.5Y and My, = 100 — 2500i. Given these equations, the
equilibrium condition for the money market can be expressed as

300 = 0.5Y + 100 — 2500 i

This equilibrium equation gives the same LM function as given in Eq. (17.42), that is,
Y = 400 + 5000

This LM function is presented by the curve LM, in Fig. 17.8. Obviously, the increase in money
supply makes the LM curve shift from LM, to LM,. The schedule LM, intersects the IS, schedule
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at point C which determines a new general equilibrium. The new equilibrium point C shows that,
as a result of increase in money supply by Rs. 100 billion, the rate interest falls from 5.5% to 3.5%
and income increases from Rs 475 billion to Rs 575 billion.

The process of fall in the interest rate and increase in income can be described as follows. Given
the income level at Rs 475 billion, the increase in money supply creates excess liquidity. This excess
liquidity finds its way into the bonds and security markets pushing their prices up and causing a
fall in the interest rate. The fall in the interest rate, as indicated by the movement from point A to
C, causes an increase in investment. The increase in investment results in the increase in the
equilibrium level of Y. The increase in income causes an increase in M, and decrease in interest rate
cause an increase in M, both resulting in increase in M,. The process ends where aggregate
demand for goods and services equals their aggregate supply (given by the IS schedule) with the
demand for money (M) being equal to the supply of money M, at the same levels of income (Y)
and interest rate (i). This analysis shows how increase in money supply affects the economy.

17.4.4 General Equilibrium with Simultaneous Fiscal and
Monetary Changes

Let us now analyse the effect of simultaneous fiscal and monetary changes on the general equi-
librium and look into their net effect. Suppose that the government increases its expenditure by
Rs 100 billion and money supply by an equal amount, so that AG =100 = AM,. This means deficit
financing of public expenditure. The effects of these changes have been discussed separately in the
preceding sections. The IS-schedule with fiscal change of AG = 100 is given by the schedule IS,
in Fig. 17.7, and LM-schedule with monetary policy change of AM, = 100 is given by the schedule
LM, in Fig. 17.8. The IS, and LM,-schedules have been reproduced along with the IS, and LM,
schedules in Fig. 17.9. As the figure shows, the IS; and LM, schedules intersect at point D which
represents the point of simultaneous equilibrium of the product and money markets. At point D,
both product and money markets are simultaneously in equilibrium. That is, / + G =S + T = My
= M,. At the general equilibrium, ¥ = Rs 700 billion and i = 0.06 (or 6 percent).

i(%)

10+ LM, LM,
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1
1
1
1
|
1
1
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T Y

T T T | L) T T
200 300 400 ;500 '600 700 800 900 1000
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Fig. 17.9 The IS-LM Model with Fiscal and Monetary Changes
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The determination of the general equilibrium at point D can be proved algebraically. Recall the
IS, schedule given in Eq. (17.35) as
Y = 1000 — 5000i
and LM, schedule given in Eq. (17.42) as
Y = 400 + 5000
By rearranging the terms of these equations, we get the IS schedule as

Y + 50007 = 1000 )

and LM schedule as Y — 5000: = 400 (ii)

Thus, we have two simultaneous Eqs. (i) and (ii), with two unknown, Y and i. By solving these
equations, we get the equilibrium rate of i and the equilibrium level of ¥, as shown below.

By subtracting Eq. (ii) from (i), we get

10,0007 = 600
i = 0.06 or 6 percent.
By substitution, we get equilibrium level of income from equation (ii) as:

Y = 400 + 5000 (0.06)
= Rs 700 billion.

Thus, at general equilibrium Y = Rs 700 billion and interest rate = 6%. It may thus be concluded
that with AG = AM_ = 100 billion, given the IS and LM function, there is rise in both equilibrium
level of income and interest rate.

17.5 APPLICATION OF THE THREE-SECTOR MODEL

We have illustrated above the determination of equilibrium income and interest rate in a three-sector
model assuming fiscal and monetary changes implemented in isolation of one another. In the
preceding section, we have explained the effects of a simultaneous and equal change in government
expenditure and money supply on the equilibrium level of income and the interest rate. Here, we
show the application of the three-sector model assuming simultaneous and different changes in
fiscal and monetary matters by using another macroeconomic model.

Suppose that the macro-model of an economy is given as follows.

Consumption function : C=100 + 0.75Y4
Investment function : I=250 - 4i
Government spending : G =150

Tax function : T =40 + 0.20Y
Transfer payments : TR =40
Transaction demand for money . M= 025Y
Speculative demand for money D Mg, =-20Y
Nominal supply of money : Mg = 1000

Price level : P=5

where Y, is disposable income, i is interest rate and absolute amounts are in billion rupees.
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Given the model, let us suppose that economic policy makers want to estimate the following
aspects and the variables of the economy.

(a) The equilibrium rate of interest and the level of income,

(b) Fiscal multiplier in the Keynesian system,

(¢) The crowding-out effect of additional government spending (AG) of Rs 50 billion on the
equilibrium income and the interest rate,

(d) The effect of increase in tax rate from 0.20Y to 0.25Y on the equilibrium income, given the
increase in the government spending, and

(e) Increase in real money supply (AM,) required to counter-balance the crowding-out effect
of government expenditure.

17.5.1 Equilibrium Level of Interest and Income

Working out equilibrium level of interest and income in IS-LM model requires estimating the IS and
LM functions. Let us work them out one by one by using the functions and values given in the
model.

Recall that IS function is derived on the basis of product market equilibrium condition given as

Y=C+1+G
To estimate IS function, let us first modify the consumption function by including 7 and 7R.

C=100+ 075 (Y-T+ TR)
= 100 + 0.75 (Y — 40 — 0.20Y + 40)

= 100 + 0.60Y (17.49)

Given the consumption and investment functions and G, we get IS function, say, 1S, as follows.
IS-function: Y =100 + 0.60Y + 250 — 4i + 150

Y = 1250 - 10i (17.50)

Let us now find the LM-function. Given the M,, M, functions and M,, the LM-function can
be worked out as follows.
Md = MS
0.25Y - 20i = M/P = 1000/5
(where M = nominal money supply and P = price)

LM-function: 0.25Y = 200 + 20i
Y = 800 + 80i (17.51)

Estimating equilibrium interest rate. Given the IS and LM equations in Eqgs. (17.50) and (17.51),
respectively, the equilibrium interest rate and income can be estimated as follows. In IS-LM model,
at equilibrium,

ISy = LM
1250 — 10i = 800 + 80i
90i = 450

i=35
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Estimating equilibrium income. Once equilibrium interest rate is known (i = 5), equilibrium
income (Y) can be estimat