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LEARNING OUTCOMES

After studying this module, you shall be able to
 Know about output-employment under classical approach
 Determine labor market equilibrium
 Understand wage price flexibility
 Derive Aggregate supply curve
 Compare classical and Keynesian labor market
10.2

INTRODUCTION

The term classical refers to virtually all the economists who had written on
macroeconomic questions before 1936.To classical economists, the equilibrium
level of income at any time was a point of full employment or a point when actual
output was equal to potential output. Two features of the classical analysis are:

1. Classical economics stressed the role of real as opposed to monetary factors in
determining real variables such as output and employment, Money has a role in
economy only as a means of exchange.
2. Classical economics stressed the self-adjusting tendencies of the economy.
Government policies to ensure an adequate demand for output were considered
by classical economists to be unnecessary and generally harmful.
The determination of output and employment in the classical theory occurs in
labour, goods and money markets in the economy.
10.3

DETERMINATION OF OUTPUT AND EMPLOYMENT

In the classical theory, output and employment are determined by the
production function and the demand for labour and the supply of labour in the
economy. The production function is the relationship between the level of output
and the level of factor inputs assuming a given technology. This can be written as:
Q= F(K,N)
Where the total output (Q) is the function (F) of stock of capital (K) and the quantity
of the homogeneous labour input (N). For the short run, the capital stock is fixed,
thus, output varies with labour only. Output is an increasing function of labour,
output increases as the quantity of labour increases. But after a point when more
workers are employed, diminishing marginal returns to labour start. This is shown
in Fig. 1 where the curve Q = F (N) is the production function and the total output
OQ1 corresponds to the full employment level NF. But when more workers NfN2
are employed beyond the full employment level of output OQ1, the increase in
output Q1Q2 is less than the increase in employment N1N2.

10.4

LABOUR MARKET

The labour market is a place where workers and employers interact with each
other. Employers compete to hire the best and workers compete to maximise their
satisfaction by having job. A labor market in an economy functions with demand
and supply of labor. In this market, labor demand is the firm's demand for labor and
supply is the worker's supply of labor. The supply and demand of labor in the
market is influenced by changes in the bargaining power.
10.5

LABOUR MARKET EQUILIBRIUM

The classical labour market analysis assumes that the market works well.
Firms and individuals optimize. They have perfect information about relevant
prices. There is no barrier to the adjustment of money wages; the market clears.
LABOUR DEMAND
Firms are the buyers of labour in the market. In the classical model, perfect
competitors are the firms that choose their output level so as to maximise profits.
The firms will increase output until the marginal cost (MC) of producing a unit of
output is equal to the marginal revenue (MR) received from its sale. For perfect
competition, marginal revenue is equal to price (P). Thus, the marginal cost is equal
to the money wage divided by the marginal product of labour for that particular
firm.
MC= W/ MPN

Where,
MC= marginal cost of a particular firm
W= money wage
MPN= units of output produced by the incremental units of labour employed
The short run profit maximising condition for a perfect competitive firm is; P=MC
Thus, P=W/ MPN
In the input market, firms maximise profits by hiring labour services up to
MR=MC.
Therefore, W/P =MPN
i.e. the firm will hire up to the point where the additional output obtained by hiring
one more worker (MPN) is just equal to the real wage (W/P) paid to hire that
worker.
The labour demand curve is downward sloping due to the law of diminishing
returns. This is because the profit- maximising quantity of labour demanded by a
firm at each real wage is given by the quantity of labour input that equates the real
wage and MPN. And, the MPN is the firm’s demand curve for labour. Thus, labour
demand is inversely related to the real wage. The labour demand function is written
as Nd= f(W/P)
LABOUR SUPPLY
Labour is supplied by individual workers in the economy. In classical economics,
it is assumed that individual attempts to maximize utility. The level of utility
depends positively on both real income, which gives the individual a command over
goods and services, and leisure. There is a tradeoff between the two goals because
income is increased by work that reduces available leisure time. Therefore, labour
supply curve is written as
Ns = g(W/P)
Labour supply is determined by the real wage. The workers receives utility
ultimately from consumption, and in making the labour- leisure decision, the
individual is concerned with the command over goods and services received for a
unit of labour. Thus, real wage increases (either money wage increases or price
decreases), leisure decreases and hours of work increase.
The labour supply curve is positively sloped; more labour is assumed to be
supplied at higher real wage rates. This relation reflects the fact that a higher real
wage rate means a higher price for leisure in terms of forgone income.

Figure 2

10.6

WAGE PRICE FLEXIBILITY

The classical economists believed that there was always full employment in
the economy. In case of unemployment, a general cut in money wages would take
the economy to the full employment level. This argument is based on the
assumption that there is a direct and proportional relation between money wages
and real wages.
When money wages (W) reduces, this lead to reduction in the cost of
production and thus, prices of product will also decrease. When prices fall, demand
for product increases and sales will automatically increase. Increased sales will
require more production and employment of more labour. Therefore, full
employment will be attained again.
The demand for labour is a decreasing function of the real wage rate. If W
is the money wage rate, P is the price of the product, and MPN is the marginal
product of labour, we have W=P X MPN or W/P = MPN. Since MPN declines as
employment increases, it follows that the level of employment increases as the real
wage (W/P) declines. This is explained in Figure. Panel (A) shows the labour
market equilibrium at point E which is the full employment level NF and the real
wage W/P0. If the real wage rises to W/P1, supply exceeds the demand for labour
by sd and N1N2 workers are unemployed. It is only when the wage is reduced to
W/P0 that unemployment disappears and the level of full employment is attained.

This is shown in Panel (B), where MPN is the marginal product of labour curve
which slopes downward as more labour is employed. Since every worker is paid
wages equal to his marginal product, therefore the full employment level NF is
reached when the wage rate falls from W/P1 to W/P0.
Contrariwise, with the fall in the wage from W/P0 to W/P2, the demand for labour
increases more than its supply by s1d1, the workers demand higher wage. This leads
to the rise in the wage from W/P2 to W/P0 and the full employment level NF is
attained.
10.7

CLASSICAL AGGREGATE SUPPLY CURVE

An aggregate supply curve is a graphical representation of the relation
between real production and price level. For a firm, the supply curve gives the
output at each level of the product price. The aggregate supply curve shows the
total output firms will supply at each level of the aggregate price level. For a firm,
profits are maximised by equating marginal cost and prices,
i.e., W/MPN= P
Or, MPN= W/P

The marginal product equals the real wage. Now, constructing the aggregate
supply function, consider a price level P1 and money wage W1, employment level
N1, and resulting output level Y1. Now, if price increases to 2P1, if wages are fixed
then employment would increase to N2. The higher price means a lower real wage
and firms would try to expand both employment and output. To expand
employment, firms raise money wage in an effort to bid workers away from other
firms. Firms that do not do this suffer high quit rates and lose workers. This process
of increasing money wage will stop at a point where money wage has increased in
equal proportion to prices to reequilibrate supply and demand in labour market.
Thus, money wage will increase to 2W1. At this point, the initial real wage is
restored and employment is back to its original level. Consequently, output
supplied is equal to Y1.
Thus, equilibrium in the labour market requires that money wages rise
proportionately with prices to maintain the equilibrium real wage in that market.
The vertical aggregate supply curve explains the supply- determined nature of
output in the classical model. This means whatever the shape and position of the
aggregate demand curve. It would clearly not affect the equilibrium output. For
output to be in equilibrium, we must be on the supply curve; output must be at Y1.

10.8

CLASSICAL THEORY OF INTEREST RATE

The equilibrium interest rate is the rate in the classical theory at which the
amounts of funds individual desires to lend is equal to the amount others desired to
borrow. Here, borrowing consists of selling a bond and lending consists of buying
such bond. The rate of interest measures the return to holding bonds and,
equivalently, the cost of borrowing.
In the classical system, the interest rate is determined by equating the supply
of loanable funds and the demand for loanable funds. Savings provide the supply
of loanable funds and are directly related to the rate of interest. Investment and the
government deficit are the demand for loanable funds. Thus, interest rate is
determined by the intersection of these curves.

10.9

LABOR MARKET

In the classical labour market, the demand and supply of labour determines
the real wage rate and the equilibrium will take place at full employment level only.
There will be no involuntary unemployment at equilibrium. But Keynes criticized
it by saying that wage bargaining is not about real wages, it is about the money
wages. Wage bargaining cannot determine real wage as price level changes can
occur. Also classical economists assumed that if we are away from full
employment, forces not in balance were acting to bring output to full employment

level. But Keynes suggested that wage could get stuck above the market clearing
wage with unemployment. The market participants may not have perfect
information and leads to equilibrium with not full employment level.

10.10

SUMMARY

The important feature of the classical model is the supply determined nature
of output and employment. This property follows from the vertical aggregate
supply curve. The classical supply curve is vertical because labour and output are
assumed to be traded in markets that always are in equilibrium and in which all
participants make decisions based on announced real wage rate and product prices.
Two main assumptions of labour market are:
1. Perfectly flexible prices and wages.
2. Perfect information on the part of all market participants about market prices.
It is also assumed that equilibrium must be achieved for any time period. Prices and
wages must be flexible in the short run. Both suppliers and purchasers of labour
must know the relevant trading prices. This condition requires that when selling
and buying labour at given money wage (W), both workers and employers know
the command over goods that will result from such a wage (W/P).

UNIT 11: CLASSICAL THEORY: LABOUR
MARKET
STRUCTURE
11.1 Learning Objective
11.2 Introduction
11.3 The Classical’s Quantity Theory of Money
11.4 Neutrality of Money
11.5 Money Market Equilibrium
11.6 Summary
11.1 LEARNING OUTCOMES
After studying this module you shall be able to :
i.
Know about the Classical quantity theory of money
ii.
Understand the Neutrality of Money
iii.
Know about the Classical Money Market Equilibrium
11.2

INTRODUCTION

Classical approach to macroeconomics is based on the assumption that
individuals and firms act in their own best interest and wages and prices adjust
quickly to achieve equilibrium in all markets. Classical Economist stress the role
of real factors in determining real variables such as output, employment and interest
rate. Classical economists stress the self-adjusting tendency of economy.
According to them government policies to ensure adequate demand and output is
unnecessary. Under these assumptions the invisible hand of the free market works
well in various markets including goods market, money market and labour market
without any government intervention. In particular wages and prices adjust rapidly
to maintain equilibrium in various markets. In the classical money market the
demand for money comes from the households and the money is supplied by the
government agency that is the Central bank. The Classical theory proposes that all
the markets re-equilibrate because of adjustment in prices and wages which are
flexible. Also, since according to the Classicals Supply creates its own Demand so
business cycles are natural processes of adjustment that do not require any
intervention from the government’s part, economy works out its problems on its
own. The classical economists did not explicitly formulate demand for money

theory but their views are inherent in the quantity theory of money. They
emphasized the transactions demand for money in terms of the velocity of
circulation of money or through the Quantity theory of money
11.3

THE CLASSICAL’S QUANTITY THEORY OF MONEY

A central relationship in the classical model of Money Market is the Classical
Quantity Theory of Money (QTM). The classical quantity theory of money has two
formulations under it:
Velocity Formulation
Cash balance formulation
VELOCITY FORMULATION:
Classical QTM explains relationship between Quantity of Money and general price
level. According to it there is a direct and equi –propotionate relationship between
quantity of money and general price level. The basic equation of QTM is expressed
by equation of exchange which is expressed as
MVt = PtT
where M is the Quantity of Money, V is the velocity of money which may be
defined as the rate at which money turns over in GDP transactions during a given
period. P is the price index of items traded and T is the volume of transactions.
Another expression of the equation of exchange focuses on income transaction i.e.
MV = PY where V is the income velocity of money. MV represents the supply of
money which is given and in equilibrium equals the demand for money. Thus, the
equation now becomes: Md = PY. This transactions demand for money, in turn, is
determined by the level of full employment income. This equation is also called the
Fisher’s Equation of Exchange.
According to classical QTM, output is constant at full employment level because
labour market is always in equilibrium, so V also remains constant. So if V is fixed
and output i.e. Y is constant then there exists a direct and equi-propotionate relation
between M and P. Also, the demand for money in Fisher’s approach is a constant
proportion of the level of transactions, which in turn, bears a constant relationship
to the level of national income. Further, the demand for money is linked to the
volume of trade going on in an economy at any time. Thus the underlying
assumption here is that people hold money to buy goods.

CASH BALANCE FORMULATION:
It is another version of the QTM that focuses on the demand for money and says
that demand for money is a fraction of nominal income i.e.
Md = k(PY)
where ‘k’ is the Cambridge constant measuring the amount of nominal GDP kept
in cash form.
This approach partly overcomes the limitation of the first approach under which
demand for money was not clear and the focus was how rapidly money is spent and
that is why called the velocity formulation approach. So, in equilibrium the
exogenous supply of money must equal quantity of money demanded i.e. M/k = PY
or MV = PY , where V = 1/k.
11.4

NEUTRALITY OF MONEY (MONETARY NEUTRALITY)

According to the classical QTM, quantity of money is the only factor that
determines price level whereas other factors such as labour supply, demand and
production function play no role because these three are real variables. So neutrality
of Money says that the Demand for money is determined only by nominal variables
and real variables have no role in it.
On the other hand Fisher effect refers to the one for one relationship between
inflation rate and nominal interest rate. The Fisher effect is also based on classical
dichotomy, which in turn depends on neutrality of money. According to classical
dichotomy there is a theoretical separation of real and nominal variables and
monetary neutrality means that money is irrelevant for real variables therefore,
when quantity of money increases then there is increase in the price level in the
same proportion. As a result of high inflation, nominal interest rate increases in the
same proportion because of Fisher effect and the real interest rate remains
unchanged.
MONEY MARKET:
The money supply curve in the classical Money Market is determined from the LM
curve which is the liquid money market. The equation of the LM curve is kY – hi
= M/P where k is sensitivity of investment to interest rate, Y is the output, h is the
is sensitivity of money demand to change in interest rate, i is the rate of interest and
M/P is the real money supply. Since here the interest rate is the real interest rate so
according to neutrality of money ‘h’ will be zero i.e. demand for money is entirely
irresponsive to changes in real interest rate. S, the LM equation can now be reduced

to the equation of QTM i.e. kY =M/P or M = k(PY) . Since ‘h’ is zero, LM is
vertical and hence money supply curve is vertical under classical case. The vertical
money supply curve shows the exogenously given money supply by the Central
Bank i.e. MS = M

FIGURE 3.1: Money Supply and Money Demand
The demand for money in the classical case is determined from the classical QTM
which says money demand varies directly with price level MD =k(PY). With larger
incomes, people want to make larger volumes of transactions and that larger cash
balances will, therefore, be demanded. Md is the demand for money which must
equal the supply to money (Md=Ms) in equilibrium in the economy, k is the fraction
of the real money income (PY) which people wish to hold in cash and demand
deposits or the ratio of money stock to income, P is the price level, and Y is the
aggregate real income. This equation tells us that “other things being equal, the
demand for money in normal terms would be proportional to the nominal level of
income for each individual, and hence for the aggregate economy as well.” The
supply of money is fixed and it is supplied by the Central bank.

11.5 MONEY MARKET EQUILIBRIUM
The money market equilibrium requires that MS = MD . That is MS = kPY.
It is also remembered here that Y is fixed due to the existence of full employment
in the economy.

Fig 3.2 represents money market equilibrium where the diagram has total money
stock M on the horizontal axis and the levels of PY on the vertical axis. The line
(OL), the slope of which is (1/k), shows the levels of PY that can be supported by
different quantities of money supply. As the money supply increases from M1 to
M2, the price level rises proportionately from P1 to P2. Thus, this relationship
between money supply and the price level: an excess money supply which generally
means increased demand for commodities that pulls up the general price level also.
Also by Monetary Neutrality money supply has no impact on Y which is
determined in the real sector and Y is fixed due to full employment. The only way
that the classical money market equilibrium can change is only due to any shift in
the labour supply and labour demand curve.

11.6 SUMMARY

The equilibrium in the Classical MONEY MARKET rests on the Classical
QTM and the LM relation. The QTM simply highlights the direct and equi propotionate relation between money demand and general price level and this
reflects the neutrality of money that money is not affected by real variables. This
also means that changes in money stock affect only absolute prices and money
wages proportionately, Real variables remain undisturbed. To the classical
economists money was a ‘veil’ that determined the nominal values in which we
measure such variables as the level of economic activity, but had no effect on real
quantities. Moreover, under the classical goods market the Aggregate supply curve
is vertical. The vertical AS curve reflects the fact that higher values of the price
level require proportionately higher levels of the money wage for labour market
equilibrium. The real age, employment and the therefore, the level of output are the
same at all prices. The vertical aggregate supply curve implies that output is supply
determined in the classical case. Since the classical economists stressed the role of
self- stabilizing tendency of the economy. The first stabilising mechanism is the
interest rate and second is the freely flexible prices and money wages that keeps
changes in aggregate demand from affecting output. The money market equilibrium
is determined by the money supply curve which is a government decision and the
money demand is determined from the classical QTM. Together, they give us the
Money market equilibrium in the classical case.

UNIT 12: SIMPLE KEYNESIAN MODEL
STRUCTURE
12.1 Learning Outcomes
12.2 Introduction
12.3 Aggregate Demand
12.4 Consumption
12.4.1 Consumption and Saving Function
12.4.2 Marginal Propensity to Consume and Save
12.4.3 Average Propensity to Consume and Save
12.5. Investment Function
12.6. Government
12.6.1 Government Expenditure
12.6.2 Taxes and Transfer Payments
12.7 Net Exports
12.8 Determination of Equilibrium Income in a simple two sector economy
12.9 Determination of Equilibrium Income in a four sector economy
12.10 Summary
12.1

LEARNING OUTCOMES

After studying this module, you shall be able to
 Learn the origins and relevance of Keynesian economics
 Explore the components of aggregate demand in an economy
 Understand the role of consumption and factors that determine consumption
 Learn the concept of gross private investment and the factors that determine
it
 Learn the concept and impact of government purchases of goods and
services
 Learn how net exports affect aggregate demand
 Learn the concept of multiplier
 Be familiar with the process in which equilibrium is reached in a two sector
economy





Understand the determination of equilibrium income and output in a four
sector economy
Learn the concept of multiplier in a four sector economy
Be familiar with the process in which equilibrium is reached in a four sector
economy

12.2 INTRODUCTION
Why does the equilibrium output move away from the potential output? The
fluctuation in output away from the potential output has attracted the attention of
most macroeconomists. The model is based on the mutual interaction between
spending and output. It is true that the level of spending in the economy will
determine output and income but at the same time the level of output and income
also determines spending. To understand the relation between demand and output
and working of business cycles, we develop the basic Keynesian model in this
Module.
The Keynesian economics developed during the period of Great Depression of
1930s when incomes, employment, demand were all very low. The classical
economists believed in full-employment and were unable to explain the flow of
events at this time nor were they able to remedy the enormous problems associated
with Great Depression. The policy prescriptions to bring an economy out of
depression were then explained and formulated by British economist John Maynard
Keynes in his General Theory of Employment, Interest and Income published in
1936. Keynes believed that the root of the problem was low level of aggregate
demand in the economy. Hence to elevate an economy out of depression a boost in
aggregate demand was required. He believed in expansionary fiscal policy
measures, especially public work expenditure or government expenditure to raise
the level of aggregate demand, income and employment.
The Keynesian model is thus essentially a theory of aggregate demand. The
present Module attempts to introduce several components of aggregate demand in
Keynesian model. This model is based on two assumptions. First, the prices are
constant. The need for this assumption arises as Keynesian economics originated
in the period of recession when resources were unutilized. Hence, beginning a new
economic activity or increasing the level of already existing economic activities

will use resources, but without any consequent upward pressure on resource prices.
Second, the aggregate supply curve is horizontal, implying, that firms are able to
sell any amount of output at the given prices. The second assumption makes this
model essentially a demand side model. One of the implications of the model is that
an increase in government spending will result in much larger increase (multiple
times) in aggregate demand.
The previous module outlined the four components of aggregate demand:
consumption, investment, government purchases and net exports. The present
module attempts to explain the determination of equilibrium income (and output)
in several models based on different assumptions in the goods market. The simplest
model assumes a two sector economy without government and external sector.
Gradually, we introduce complexity and get closer to reality by bringing in
government and external sector. Several other models with varying assumptions
can be designed to understand the effect of different changes in variables or policies
in an economy.

12.3 AGGREGATE DEMAND
The equilibrium condition in Keynesian model is that the output should be
equal to desired expenditure or aggregate demand. It is therefore important to
understand the concept of aggregate demand in an economy. The aggregate demand
(AD) is the total amount of goods that are demanded in an economy. There are four
components of aggregate demand:
1. Consumption (C): This includes the final demand of goods by consumers.
2. Investment (I): Investment demand function represents the demand for
investment (new machines, factories, housing etc.) in an economy and is
inversely related to interest rate.
3. Government purchases (G): This consists of final demand of goods by
government sector.
4. Net Exports (NX): This includes the demand of goods by external sector.
We will discuss these components in detail subsequently. Expressing these in
equation form, we get
AD = C + I + G + NX (1)
For equilibrium it is required that economy supplies (output) that is equal to what
is demanded. That is,

Y = AD (2)
From equation 1 and 2, we get
Y = AD = C + I + G + NX (3)
When the economy is not in equilibrium state that is when aggregate demand is not
equal to the output produced in the economy then there is an addition or reduction
in unplanned inventory stock (IU). For instance, if output is greater than aggregate
demand (Y>AD) then there is unplanned addition to inventory stock or inventory
investment takes place (IU>0) as there are unsold goods lying in the factories. As
firms start adding on to their inventories, they reduce production until the economy
reaches back at the point where output is equal to aggregate demand (Y=AD). On
the contrary if output is less than aggregate demand (Y<AD) then there is
unplanned reduction in inventory stock or inventory disinvestment (IU<0) happens
as there is unmet demand in the economy which has to be met from past stock of
goods. Now, firms realize that their inventories are going down and will increase
production until equilibrium between Y and AD is restored. Now, we go on to
discuss the components of aggregate demand in detail.
12.4

CONSUMPTION

12.4.1. Consumption and Saving Functions
The living standards of a household or a nation could be inferred by analyzing their
consumption levels. Therefore, several studies use consumption expenditure as a
proxy for income levels. In fact, consumption expenditure accounts for a sizeable
proportion of aggregate demand in most economies in recent years. To understand
the relationship between consumption and income let us examine the consumption
function. Simply put, consumption function is the relationship between
consumption and income in an economy, other things remaining the same.
Symbolically, the consumption function can be written as
C = a + bY a>0 0<b<1
The intercept (a) is the level of consumption at zero income levels. The slope
coefficient (b) is the amount of increase in consumption with a unit increase in
income. More realistically, the entire income cannot be consumed. In fact, a certain

proportion of income is collected by government in the form of personal taxes. This
reduces the disposable income of the consumers, which is computed as income
minus taxes. In such a case, the consumption function can be expressed as:
C = a + bYd a>0 0<b<1
Where, Yd is the disposable income that is computed as income minus taxes.
C= a +b (Y-T)
C= a + bY -bT
The intercept (a-bT) is the level of consumption when income is zero. This is the
consumption level the household would require to maintain at subsistence by either
begging, borrowing or stealing. The slope of the consumption function is b. For
every 1$ increase in income the consumption increases by $b. b is referred to as the
marginal propensity to consume (MPC). This is further discussed in Section 4.2.
It should also be noted that for the household, consumption (and saving) decisions
are based on disposable income. The disposable income is income less tax
payments, i.e. the income that is left for final disposal. Figure 1 presents the
consumption function demonstrating the relationship between consumption
(dependent variable) and disposable income (independent variable). The
consumption curve, C, shows that consumption increases with income, assuming
other things remaining constant. Both consumption and income here are adjusted
for inflation, i.e. are in real terms.

The aggregate level of consumption is the sum of consumption expenditures of all
individuals in an economy. For the macroeconomic analysis, we look at aggregate
consumption levels. It is also important to understand that current disposable
income is not the only determinant of consumption expenditure. Other factors such
as rate of interest, future expected income and wealth may be important
determinants of a household’s consumption decisions. Nevertheless, Keynesian
consumption function considered current disposable income to be the most
important factor.
4.2 Marginal Propensity to Consume and Save
Both for an individual or a nation, closely related to the consumption decision is
the decision to save. In other words, the decision to consume and save is essentially
an outcome of the same decision of spending current disposable income. The
question facing them is that, if your disposable income increases by a certain
amount how is your consumption likely to respond? It is possible that you could
spend the entire increased income on current consumption. Or alternatively, you
could spend the entire income in future (in which case you save the entire increase
in income). But rather than these two extreme possibilities it is far more likely that
you would increase both current consumption and savings by some amount and
desire to spend the remaining amount in future. The reason for such a behavior is
simply that an individual would like to even-out or spread-out consumption
spending over his lifetime rather than spending more in one period.
The fraction of incremental income that is spent is referred to as marginal
propensity to consume (MPC). This is measured by dividing change in
consumption expenditure by change in income.
Similarly, the proportion of additional income that is not consumed or saved is
referred to as marginal propensity to save (MPS). Symbolically,
Δ𝐶

MPC=Δ𝑌
Δ𝑆

MPS=Δ𝑌
For example, if a country’s income increases from $15 trillion to $16 trillion. Then
its consumption increases by $0.7 trillion and savings increase by $0.3 trillion. The
marginal propensity to consume, in this case, will be change in consumption (i.e.
$0.7 trillion) divided by change in income (i.e. $1 trillion). So, MPC is 0.7/1 = 0.7.
The marginal propensity to save is change in consumption (i.e. $0.3 trillion) divided
by change in income (again $ 1 trillion). Hence MPS is 0.3/1= 0.3. As the

disposable income may be either consumed or saved, the marginal propensity to
consume plus marginal propensity to save must be equal to one. In the present
example, 0.7 + 0.3 = 1.
Thus,
MPC + MPS =1
As mentioned earlier the slope of consumption function is marginal propensity to
consume. It measures the change in consumption due to 1$ change in income. As
the rest of the income is saved, (1-b) or (1-MPC) is the proportion that is not spent.
This is the same as marginal propensity to save. This could also be denoted by s in
the saving function. Since savings is income minus consumption the savings
function can be derived as:
S=Y-C
S = Y – [a + bY]
S = (-a) + (Y-bY)
S = (-a) + (1-b) Y
S= (-a) + sY

The savings is an increasing function of income as MPS is positive. Thus, savings
increase as incomes increase. Further, at zero level of income we have negative
savings (dissaving). The savings curve is displayed in figure below.

The negative intercept (-a) indicates that the individual would dis-save when his
income is zero to survive. Apart from income, consumption (and hence savings)
depend upon a number of factors such as price level, future expectations of price
and income, interest rates, and net wealth. The theory of demand suggests that as
price increases the expenditure on the particular commodity is expected to decrease
and when the expectations of future prices increases, a consumer is expected to
consume more today. The consumption of an individual who has little income today
but expects to earn sizeable amount at a later time period, is expected to spend more
relative to a person who does not expect to earn high in future as well. An increase
in interest rates makes current consumption expensive, thereby reducing current
consumption expenditure. An increase in wealth of a consumer (an inheritance or
sudden gain) is likely to increase current consumption and reduce current savings.
However, these factors are not considered in the Keynesian consumption function
and consumption is primarily considered to be a function of income.
12.4.3 Average Propensity to Consume and Save
The average propensity to consume is consumption (C) divided by income (Y).
That is,
APC = C/Y = a/Y + b
MPC (c) is constant over time but APC falls as income increases.
Similarly, APS is savings divided by income (Y). That is,
APS = S/Y = -a/Y + s
Again, MPS is stable over time (s) but APS falls as income increases.

12.5

INVESTMENT FUNCTION

Investment or gross private domestic investment constitutes the second
important component of aggregate demand. While Keynes considered consumption
expenditure to be the most stable function of disposable income, the investment
expenditure was the most volatile component resulting in income instability.
Investment expenditure includes those expenses that are incurred to enhance the
productive capacity such as on new buildings, factories, office equipments, new
houses or an addition to stock of inventories. It should be kept in mind that
investment here does not include buying of financial assets such as shares, stocks
and bonds.

The demand for investment depends upon prevailing interest rates in the market
and expected rate of return. If the prevailing rates of interest are low relative to the
expected rate of return from the investments, the investment expenditure with rise.
If the interest rates are high relative to the expected rate of return on investment
then investment expenditure will fall. In this sense, the rates of interest are the
opportunity cost of investing the funds. This indicates that investment demand is
expected to be inversely related to rate of interest. In this respect, both Keynes and
classical economists had similar view. This is shown in the figure below.

The Investment function describes the relationship between the investment
expenditure and income in the economy. Since investment decision depends upon
rates of interest, the simplest investment expenditure is assumed as autonomous,
that is one that is independent of income. An autonomous investment demand
schedule (denoted by 𝐼) is shown below:

After discussing the consumption and investment expenditure, we move to
government expenditure (G) in the next section.
12.6

GOVERNMENT

12.6.1 Government Expenditure
The expenditure by government constitutes the third component of aggregate
expenditure in an economy. The government expenditure ranges from expenses
incurred on education, roads and infrastructure to defense. The government
expenditure function specifies the relationship between government purchases and
income in an economy, keeping other things constant. The incurring of such
expenditure is more likely to depend on the needs of the economy rather than
income. Hence, this expenditure is treated as autonomous. Thus, the government
expenditure function (𝐺 ̅) is similar to one exhibited in Figure 4 above.
12.6.2 Transfer Payments and Taxes
The transfer payments ( ̅̅) are unilateral payments made by government in the form
of various benefits and allowances such as the social security benefits or
unemployment allowance. The desirability of such payments is felt more during the
times of depression and low incomes. Hence, the transfer payments are likely to be
inversely related to income levels in an economy.
Taxes (𝑇 ̅) are an important component of government’s sources of revenue. These
are likely to be positively related to income levels. Taxes may be assumed as

constant (t0) or directly proportional to income (tY). Taxation reduces the
disposable income of the consumers, reducing their consumption expenditures.
Since taxes are positively related with income while transfers are negatively related
with income, it will be assumed initially that net taxes (taxes - transfers) are
autonomous and independent of income. However, in the later module more
realistic assumptions will be made.

12.7

NET EXPORTS

The foreign sector or the rest of the world also affects the aggregate expenditure
through both imports and exports. When the domestic income increases, Indians
spend more domestic goods as well as on imports from other nations. As domestic
income increases, imports into the country increases. Though, the aggregate
expenditure increases, nevertheless, these are leaked out of flow of domestic
income.
What influences India’s exports? India’s exports would be dependent not on India’s
domestic income but on foreigners’ income. Thus, India’s exports would increase
if incomes in countries demanding India’s products increases.
Net exports can be measured as exports minus imports. The net export function
represents the relationship between net exports and income of the country. Our
imports are dependent on our income but exports are dependent on foreigner’s
income so net exports will be a function of domestic income and foreigners’
income. For the time being, we assume that net exports are autonomous or
independent of domestic income and denote it by 𝑁𝑋̅̅̅̅̅̅. The next module will
establish equilibrium condition in different models by relaxing several of these
assumptions.

12.8

DETERMINATION OF EQUILIBRIUM IN A SIMPLE
TWO SECTOR ECONOMY

Let us assume a simple economy without government and foreign sector. In such
an economy, households are the consumers and firms the producers. Investment is
assumed autonomous for simplicity. We will be relaxing this assumption in later
models.
Aggregate demand is the sum of consumption and investment expenditures. That
is,

AD = C + I
Since there is no government, there will be no taxes and Y is the same as disposable
income of the consumers. Consequently, the consumption function is
C= a + bY
The equilibrium condition in the goods market is Y = AD
Y = a + bY + I
Y- bY = a + I
Y (1-b) = a + I
The equilibrium output level is given by
Ye =

1
1−𝑏

(a+I)

The equilibrium income determination in a simpletwo sector economy is explained
graphically. The upper panel consists of C and AD curve. The consumption
function is given by C = a + b Y. the aggregate demand curve is the sum of C and
I. Since investment is assumed to be autonomous, AD curve has the same slope as
that of the consumption curve. The vertical gap between C and AD is I at each level
of income. The 𝟒𝟓° line is drawn to determine the equilibrium between aggregate
supply (or output) and aggregate demand. The horizontal axis measures aggregate
output while the vertical axis measures the components of aggregate demand. A
𝟒𝟓°line has the property that at any point on it the horizontal and vertical
coordinates are equal, i.e. Y = AD. The point where this 𝟒𝟓°line intersects the AD
curve is the equilibrium income level for this simple economy.

The above analysis (both with the help of equations and graphically) indicates that
there is a unique equilibrium at which aggregate demand (C +I) of the economy is
equal to aggregate production or supply Y. In the lower panel, it can be seen that
this level of equilibrium coincides with the equilibrium point determined by
interaction of S and I. Essentially, both these equilibrium conditions are the same.
That is,
𝒀=𝑪+𝑰
Rewriting the above equation as Y-C = I, gives us another relation. That is,
𝑺=𝑰
Thus, the level of output (Ye) is the output at which the economy is in the state of
equilibrium. Let us understand this equilibrium determination with the help of a
simple example. Suppose, the consumption function is given by C =12.5 + 0.75 Y.

The investment is given by I = 120. AD, which is the sum of consumption and
investment is
AD = C+I = 12.5 +0.75Y +120 = 132.5 + 0.75Y
For equilibrium, Y= AD, i.e. Y = 132.5 + 0.75Y
0.25 Y = 132.5
Ye = 530
S = Y-C, i.e. S = Y – 12.5 – 0.75Y = 0.25 Y – 12.5
At Y = 530, S= (0.25) (530) – 12.5 = 120 = I
Hence, at this output level savings is equal to investment. Only at this level of
income(530) will unintended inventory change will be zero. At a lower income
level (Y<AD), demand exceeds production and there will be depletion of existing
stock, while at a higher income level (Y>AD), there would be addition to existing
stock. Since planned addition to inventory is already included in planned
investment, this depletion or addition must be unplanned and undesirable. For
example, to the right of the equilibrium such as at a point where Y = 550, AD can
be computed as C + I. C =12.5 + 0.75*550 = 12.5 + 412.5 = 425. So, AD = 425+120
= 545. AS is the level of production 550. In this case, AS > AD and there is
unplanned addition to inventory stock (550-545= 5).
Let us now see a point to the left of E, such as where Y = 500. At Y = 500, AD can
be computed as C + I. C = 12.5 + 0.75*500 = 12.5 + 375 = 387.5. AD = C+I =
387.5 + 120 = 507.5. AS is the level of production 500. In this case, AS < AD by
7.5 and there is unplanned depletion of inventory stock as 7.5 units are taken out of
existing inventory stock to meet the gap between demand and supply. It is only at
equilibrium E that production equals demand and there is no unplanned change in
inventories.
Now let us understand how equilibrium gets affected if there is a change in any
component of aggregate demand. Suppose autonomous investment increases. How
does this affect equilibrium income? We will see that equilibrium income increases
by a multiple of initial increase in investment. This concept is referred to as the
multiplier.
Continuing with the above example of income determination, where C =12.5 + 0.75
Y, I = 120 and equilibrium income (output) is 530. Now suppose investment
increases to 125. The new equilibrium is
Y = 12.5 + 0.75 Y +125
Y = 137.5 + 0.75Y

0.25Y = 137.5
Ye = 550
The new equilibrium income is 550. When investment increases by 5 (from 120 to
125) income increases by 20 (from 530 to 550). As can be seen with the help of this
example, increase in income is a multiple of increase in investment. In this example,
the multiplier is 4.
The multiplier (denoted by k) works not only for an increase in autonomous
investment, but for any component of autonomous demand. For example, if
investment stays unchanged at 120 but autonomous consumption goes up to 17.5
(an increase of 5 units from 12.5). The new equilibrium income will be 550 again.
Thus, the multiplier may be defined as the increase in income resulting from an
increase in any autonomous component of aggregate demand. It may be computed
as
k = 1/(1-b) = 1/(1-MPC) = 1/(MPS) = 1/(1-0.75) = 1/0.25 = 4
Two points about the multiplier should be noted. First, an increase in b (MPC)
increases the value of the multiplier. This is so because a higher b implies a higher
level of additional consumption in the economyfrom an increase in income. In
contrast, a higher MPS (1-b) will lower the income generating power of an increase
in autonomous investment or consumption. Second, the multiplier works both
ways.While an increase in autonomous component of demand results in multiple
increases in income, a decrease in autonomous component of demand will also
result in a multiple decrease in income.
Let us now understand the logic behind the multiplier. We need to see what sets off
the process so that there is a multiple increase in income. In our example, MPC is
0.75. If the autonomous demand increases by 100, then there is an increase in
income by 100 as output increases by the same amount to meet this extra demand.
However, this is only the first round direct impact of increase in autonomous
demand. Due to this increase in income (of 100) consumption increases by
0.75*100= 75. Output (and hence income) rises by 75 to meet this demand. In the
next round, the increase in income of 75 results in increase in consumption of 56.25
(0.75* 75). Output (and income) will go up by this amount in response to this rise
in demand. This process will continue and the initial increase in autonomous
demand of 100 will result in increase in income of 400, giving a multiplier of 4.
Δ𝒀=𝟏𝟎𝟎+𝟕𝟓+𝟓𝟔.𝟐𝟓+⋯
= 100 (1) + 100 (0.75) + 100 (0.75)2+ 100 (0.75)3 + …..
= 100 (1 + 0.75 + 0.752+ 0.753+ …..)

= 100 (1/ 1-0.75) = 100 (1/0.25) = 100 * 4 = 400
It is to be noted that the above summation is valid because the common ratio of the
geometric series within brackets is 0.75, a fraction. In general, the multiplier
formula k = 1/1-b is valid because 0< b < 1 by assumption.
Paradox of Thrift
The importance of demand in the Keynesian model is beautifully illustrated by an
interesting result known as the Paradox of Thrift. Suppose that at some point the
citizens of an economy decide to become thriftier and begin to save a greater
amount at each level of income. Average propensity to consume, APC (C/Y) comes
down at all levels of Y, because average propensity to save APS (S/Y) has gone up.
This is equivalent to a decline in autonomous C, the parameter ‘a’ in the
consumption function. Graphically, this is a downward shift of the consumption
relation, the slope MPC remaining unchanged (upward shift in the saving function,
with slope MPS remaining unchanged). With the value of investment remaining
unchanged, the result will be a decline in the value of equilibrium income. Since
we must have S = I in equilibrium and I has not changed, saving will remain at the
old level despite the rise in the propensity to save. This is the paradox. What is
happening is that the attempt to save more is depressing output by lowering
consumption demand. Ultimately, due to this fall in Y saving continues to be equal
to the unchanged level of investment.
To illustrate, let us assume autonomous consumption changes from 12.5 to 10.5.
The new consumption function becomes, C = 10.5 + 0.75 Y. The new equilibrium
will be at point where Y = C + I. That is,
Y = 10.5 + 0.75 Y + 120
Y = 130.5 + 0.75 Y
0.25 Y = 130.5
Y = 522
At the new equilibrium income (of 522) savings (S) is equal to
S = Y –C = Y- 10.5- 0.75Y = 0.25Y – 10.5 = 0.25*522 – 10.5 = 120
Thus, S has remained unchanged at 120 (=I) in the new equilibrium.
In sum, the present section described the equilibrium determination in the
simpletwo sector economy without government or foreign trade. It also outlined the
process by which an economy attains its new equilibrium, if there is any change in
the demand components. The process is similar when we make the model more
complex by expanding the number of sectors. This is done in the next section.

12.4 DETERMINATION OF EQUILIBRIUM IN A FOUR
SECTOR ECONOMY
Now we introduce government (G) and the external sector.
1. The government affects aggregate demand by purchasing goods and services (G),
levying taxes (T) and providing transfer payments to households (TR) such as
unemployment allowance, subsidies etc. These government activities constitute
the fiscal instruments of the government. Taxes are assumed to be proportional
to income and government expenditure and transfer payments are still assumed
to be constant.
2. Introduction of foreign trade would imply that we need to incorporate exports
(X) and imports (M) or net exports (NX) in the model. The demand for imports
will increase as income rises. Hence, it is assumed that M = m0 + mY, m>0. In
this equation, m0 represents the autonomous demand for imports. m is the
marginal propensity to import (a concept similar to marginal propensity to
consume or save). It captures the extent of increase in imports due to a unit
increase in income. However, exports are dependent on foreign income and not
domestic income and are considered as autonomous in this model. Imports and
exports are also dependent on other factors such as relative prices and exchange
rate in the two countries, as discussed in the earlier module on exchange rates.
However, these variables are not considered in this module.
Nowaggregate demand (AD) is the sum of consumption expenditure, investment
expenditure, government purchases and net exports. Expressing in equation form,
we get
AD = C + I + G + NX (1)
For equilibrium it is required that supply (output) should be equal to what is
demanded. That is,
Y = AD (2)
From equation 1 and 2, we get
Y = AD = C + I + G + NX (3)
For simplicity, investment (I), government purchases (G) and exports (X) are
assumed to be autonomous. Consumption (C) has both autonomous and induced
parts given by
C = a + bYd a>0 0<b<1 (4)

The disposable income (Yd) is income minus direct tax payments plus transfer
payments. Direct tax T = tY, 0<t<1, where t is the rate of proportional taxation.
That is, Yd = Y- tY + TR.
Substituting in equation 4, we get
C = a + bY–btY+ bTR
The equilibrium condition is
Y = C + I +G
Y = a + bY-btY + bTR + I + G + X - m0 - mY
Rewriting,
Y-bY+btY +mY = a + bTR + I +G + X - m0
Y (1-b+bt+m) = a + bTR + I +G + X - m0
The equilibrium income, denoted by Ye is then given by the equation

This is the equilibrium income in this economy. The multiplier corresponding to
changes in autonomous values of consumption (a), investment (I), government
spending (G) and net export (X-m0) is given by k = 1/(1-b+bt+m). The multiplier
is now smaller than that in the simple two sector economy. It should be noted that
both taxes and imports are leakages from income and expenditure flows. Due to
these leakages the income generating power of increases in autonomous demand is
reduced.For example, with b = 0.75 the value of multiplier in a two sector economy
was 4. In our four sector economy, with b=0.75, m = 0.25 and t = 0.10, the
multiplier is
k = 1/(1-b+bt+m) = 1/(1-0.75+0.75*0.10+0.25) = 1/0.575 = 1.739
This example shows that the multiplier in the four sector economy is lower
compared to the two sector economy.Also, in the four sector economy the
multiplier will fall if propensity to import (m) or the tax rate (t) goes up.
Two models were considered in this module to understand the process of income
determination in a Keynesian model. Several such models with varying degrees of
complexity may be designed. But, the basic point of the Keynesian theory remains
the same. These models emphasize the importance of aggregate demand in
determining the equilibrium. A change in any of the components of aggregate

demand such as government expenditure or investment or net export will have a
multiplicative impact on the income due to the operation of the multiplier process.
However, it needs to be noted that the models considered in this (and previous)
module wasconfined to the goods market. To completely explain the Keynesian
theory we need to incorporate the asset market as well. This will be done in
subsequent modules.

12.8 SUMMARY

















The basic Keynesian model develops a model of income and aggregate
expenditure
This model assumes that the prices are constant and aggregate supply curve
is horizontal
Aggregate demand (AD) is the total amount of goods that are demanded in
an economy. There are four components of aggregate demand:
Consumption (C), Investment (I), Government purchases (G) and Net
Exports (NX)
The consumption curve shows that consumption increases with income,
assuming other things remaining constant
The marginal propensity to consume (MPC) is the fraction of incremental
income that is spent
APC and APS fall as income increases
The proportion of additional income that is not consumed or saved is
referred to as marginal propensity to save (MPS)
As the disposable income may be either consumed or saved, the marginal
propensity to consume plus marginal propensity to save must be equal to
one
The demand for investment depends upon prevailing interest rates in the
market
The Investment function describes the relationship between the investment
expenditure and income in the economy
The consumption expenditure is a stable function of income while
investment is the unstable component of income in Keynesian analysis
As investment decision depends upon rates of interest, the simplest
investment expenditure is assumed as autonomous, that is one that is
independent of income
The government expenditure function specifies the relationship between
government purchases and income in an economy, keeping other things
constant. This expenditure is treated as autonomous.








Since taxes are positively related with income while transfers are negatively
related with income, it is assumed that net taxes (i.e. taxes - transfers) are
autonomous and independent of income.
The Keynesian theory states that Y=AD gives the equilibrium level of
income.
The process by which an increase in autonomous expenditure results in a
multiplicative increase in income (or output) is referred to as the multiplier.
In a simple two sector economy, the multiplier (denoted by k) is k = 1/(1b).
An attempt to save more will be frustrated because income will fall
following the decline in consumption demand. This is referred to as the
Paradox of Thrift.
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13.1 LEARNING OUTCOMES
After studying this unit, you shall be able to
 Identify the factors affecting inflation
 Learn about the costs of inflation
 Understand the short run trade-off between inflation and unemployment.
 Know the difference between Long Run and Short Run Phillips Curve
 Learn how expectations affect the Phillips Curve
 Understand why Money is neutral
 Learn about the Quantity Theory of Money
 Know how Budget Deficit causes Inflation
 How the objective of Price Stability can be achieved

13.2

INTRODUCTION

Inflation and unemployment are two very important macroeconomic problems that
bother economists, policy makers and the public at large, across all countries. The
problem becomes more precarious if it involves a tradeoff between the two. In other
words, if the policy maker is trying to reduce inflation, unemployment increases
and vice versa. In this module, we learn about the empirical evidence of such a
tradeoff. But first we look at the causes and costs of inflation. We found that two
missing links – the markup rate and the role of expected inflation caused the
breakdown of the short run Phillips Curve in the 1970s when inflation became high
and persistent. In this unit we learn about how the original Phillips Curve was

modified to introduce the role of expectations. We also learn about the monetary
perspective that inflation is always and everywhere a monetary phenomenon and
how it can be controlled by the Central Bank.

13.3

INFLATION

Inflation is defined to be a condition of persistent rise in the general level
of prices. The inflation rate measures the rate of increase in the general price level.
Generally this is positive, indicating prices are rising. Sometimes we may observe
a negative inflation rate, which signifies a situation of deflation or falling prices.
Inflation does not however imply that prices of all goods and services are
rising. Since numerous goods and services are produced in the economy; price of
some goods and services may be rising whereas price of others may be falling. An
inflationary situation indicates that the general trend of prices is upwards, as
measured by some aggregate price index such as the WPI or CPI.

13.3.1 Causes of Inflation:
There are two primary causes of inflation: a) demand pull factors b) cost push
factors. We can use the AD and AS framework studied in the previous chapters to
explain these factors.

Demand Pull inflation:
Suppose some component of aggregate expenditure (AE=C+I+G) increases which
shifts the Aggregate Demand to the right as shown in figure (1). This can happen if
Government spending is increased or private sending on consumption and
investment increases. In figure (1) below, assuming that the AS has a positive slope,
the price level would increase from P0 to P1 and the output would increase from
Y0 to Y1. To explain inflation, a onetime increase in the price level is not enough;
the increase in the price level must be sustained from one period to the next. This
means that the AD must continue to shift upwards so that price level increases from
P1 to P2. For example, if the government runs a budget deficit for several years it
will fuel a persistent price rise and result in inflation. However, the shape of the AS
will determine the extent of inflation. A horizontal AS curve will have a zero effect
on the price level whereas a vertical AS will have the maximum impact on price

level and therefore will be highly inflationary as there is lack of excess capacity in
the economy.

Cost-push inflation:
This type of inflation arises due to shift in AS. Suppose price of important raw
materials such as oil or steel increases in the economy. This can leave an impact on
the price of goods and services across the board leading to an increase in the average
price level. Once again the increase has to be sustained overtime to be termed as
inflationary. In figure (2), due to the adverse shock AS continuously shifts upwards
as any given level of output is now produced at a higher price. The price level
increases from P0 to P1 and subsequently to P2 resulting in inflation. Here output
falls as price level increases causing unemployment to rise. The combination of
inflation and rising unemployment is called stagflation which spells bad news for
the economy.

13.3.2 Costs of inflation:
Inflation increases the nominal interest rate in the long run due to the Fisher effect;
causing an increase in the opportunity cost of holding money. People prefer to hold
their money in saving accounts rather than cash in hand, which means they have to
make a trip to the bank each time they want to withdraw cash. The cost of each trip
involves the cost of transportation or the time spent travelling or waiting in the
queue. Such costs are usually very nominal and are called shoe leather cost.
When Inflation is highly variable people suffer from money illusion which implies
that they cannot make a clear distinction between nominal and real variables. Those
who are saving or investing find it difficult to compute the real and the nominal
interest rate. Salaried persons cannot easily calculate the changes in their real
income if inflation is highly volatile and unpredictable. These difficulties severely
affect economic decision making.
Inflation reduces the purchasing power of money thereby increasing the cost of
living. Workers are paid in nominal terms. When inflation arises they suffer from a
fall in their real wages which lowers their standard of living. When inflation is high
and variable, assets whose returns are fixed in nominal terms become very risky to
hold as it becomes difficult to ascertain their real value. Pensioners suffer when
they find that inflation has eroded their income which was fixed in nominal terms.
If inflation is high and debt is issued in nominal terms then debtors will be better
off than creditors as the real debt would have fallen. In countries where inflation is
very high and variable, contracts set in nominal terms are unacceptable. For
instance, nobody would like to make a loan fearing a fall in the real value of the
returns.Thus, to avoid distortion all contracts including wage and debt contracts

must be fully indexed to inflation. This, however, is very difficult to implement in
practice.
Inflation also causes tax distortions. Capital gains tax is calculated on the
difference between the sale price of an asset and its purchase price. If the sale price
of the asset rises due to inflation and the purchase price is not indexed to inflation
then capital gain, which is the difference between the sale price and the purchase
price of the asset, would be some positive amount even though there was no real
gain in the value of the asset. A capital gainstax would in a sense penalize the asset
holder for no fault of his. Let us understand this better with an example. Suppose
Mr. X purchases a house for Rs. 10 lakhs. Assume yearly inflation rate is 10%. A
year later if he wants to sell the house it would sell at price of Rs. (10 +1) lakhs and
he would make a capital gain which is equal the difference between Rs. (10 +1)
lakhs and Rs. 10 lakhs i.e. sale price minus purchase price. A tax on the capital gain
would be distortionary as he did not get any real gain from the sale of the asset.
Ideally, the purchase price should have been indexed to inflation so that it would
be Rs. (10 +1) lakhs, which would make the net gain equal to zero, and therefore
capital gains tax would not be imposed.
When nominal income of workers increases due to inflation they move into higher
tax brackets where the rate of taxation may be higher. This is called bracket creep
which is again distortionary. People do not gain from a rise in real income yet they
have to bear a higher tax liability.
13.3.3 Inflation and Unemployment: The Phillips Curve
We will now learn how inflation can influence an important macroeconomic
phenomenon viz., the unemployment rate. Our previous discussion on the
Aggregate Supply curve and the labour market helps us see the ways in which
inflation and unemployment may be related. As the unemployment rate falls, the
labour market becomes tight, workers’ bargaining position improves and they ask
for higher wages. Higher wages raise the cost of production and hence prices that
are set by firms’ as a mark-up over cost. Higher prices reduce real wages, inducing
workers to ask for another round of hike in wages, that in turn fuels further rise in
prices. This seems to suggest an inverse relation between unemployment and
inflation. Is there always such a tradeoff between inflation and unemployment? Can
policy makers actually choose a lower unemployment rate by allowing the inflation
rate to rise? Our discussion below and in the next module throws light on these
issues.

13.3.4 The Original Phillips Curve
New Zealand born economist A.W. Phillips is credited with the study of the
relationship between the rate of change of wage inflation and unemployment for
the United Kingdom, which he published in 1958 in a paper titled The Relation
between Unemployment and the Rate of Change of Money Wage Rates in the United
Kingdom, 1861-1957. The paper described an apparent inverse relationship
between unemployment and increases in wage levels which came to be called the
Phillips Curve.
Let the rate of wage inflation be written as gw
gw = (W1-W0)/W0
where, W1 is the wage in the current period and W0 is the wage in the preceding
period
Then the equation for the Phillips Curve could be written as
gw =α – β u
where u is the unemployment rate andβ measures the responsiveness of wage
increases to unemployment. The negative sign shows the inverse relationship. As
unemployment increases the rate of wage inflation falls as workers have less
bargaining power. Conversely, if unemployment falls, the rate of wage inflation
rises.
In 1960 Paul Samuelson and Robert Solow further expanded the thesis by spelling
out the relation between wages and prices and substituting wage inflation with price
inflation. They studied the relationship between rate of inflation and the
unemployment rate for the United State over the period 1934 to 1958, comparing
the year-over-year increases in the average price level with the average annual
unemployment rate. Thus, the Phillips curve came to be described as a relationship
between rate of increase in prices and the rate of unemployment. The inverse
relationship between the two was reaffirmed.

Let, π = (P1-P0)/P0
Where P is the price level in the current period and P0 is the price level in the
preceding period and π is the rate of inflation.

We can put this in place of gws in the original Phillips Curve equation to get the
modern version.
π=α–βu
The term α captures the effects of parameters (such as mark up rate, unemployment
benefits, price expectations etc.) that can cause the downward sloping Phillips
Curve to shift (Figure 3 below), while the value of βmeasures the responsiveness
of inflation to unemployment.
The equation establishes an inverse relationship between the rate of unemployment
and the rate of inflation. If one falls the other rises and vice versa. In figure (3)
below, suppose unemployment is low at u, workers will demand a high nominal
wage as they have more bargaining power. Firms increase the price level in
response to an increase in nominal wage. Thus, low unemployment causes inflation
to rise.We can explain the inverse relationship from another angle which explains
the movement along the Phillips Curve. Suppose the economy is at un where
inflation is zero and the government decides to increase aggregate demand by
through fiscal or monetary expansion. At the initial level of output this additional
demand causes inflation to rise from zero to OA per cent. As the real wagefalls,
firms are encouraged to produce more. The rate of unemployment falls to u and the
economy moves to B. Thus, high inflation is the cost of low unemployment. The
trade-off would hold if money wages do not rise as fast as prices or wage revision
is gradually done so that real wage stays below the original level allowing firms to
employ more labour. This is possible only in the short run so the trade-off depicted
here is called the short run Phillips Curve.The trade-off can be sustained so long as
real wages can be kept low by fooling the workers.In fact, Friedman had questioned
the sustainability of the trade-off since workers cannot be systematically fooled.
We will discuss these arguments and their implication for the Phillips curve relation
in the following Module.

Figure (4) shows data for the United States over the period 1948 to 1960 depicting
the inverse relationship. The time period, in which their study was conducted,
inflation rate was on the average close to zero as it was positive in some years and
negative in others, the expected inflation was zero and the simple relationship
between inflation and unemployment was very evident.The downward sloping
curve seemed to represent a stable relation which the policymaker could use to
choose different combinations of inflation and unemployment.
Figure (4) Empirical Evidence on the short run trade off in United States.

The Phillips Curve relation held influence in academic and policy circles till the
end of 1960s.However, the simple relationship between inflation and

unemployment disappeared in the 1970s. Two factors were important in explaining
this development. First, the oil price shock of 1973 and 1979 led to an increase in
non labour cost (or the markup) which made firms increase the price of the goods
they were producing. This resulted in an increase in inflation even though the rate
of unemployment remained unchanged. Second, during this time inflation was high
and persistent and people started incorporating this in their formation of
expectation. So, instead of believing that price level would be the same as last year
(or zero inflation) when inflation was high and persistent, they started forming some
expectation about inflation. This also led to an increase in inflation at any given
rate of unemployment. That is, the Phillips curve was no longer static it had shifted
upwards as inflationary expectations turned positive. So the Phillips curve
essentially represented a stable trade off only in the short run when price
expectations remained unchanged.
Thus, two missing links – the markup rate and the role of expected inflation caused
the breakdown of the short run Phillips Curve. In due course, both the missing links
were introduced by augmenting the Phillips Curve, which we study in the next unit.
13.3.5 Inflation in India
In India, inflation is calculated using WPI instead of CPI as it is the only
index that is available on a weekly basis. Of the two, CPI is used by other countries
as it is an appropriate measure for a number of reasons. First, CPI uses the actual
prices that consumers pay which gives a better estimate of the cost of living whereas
WPI uses wholesale prices which does not fully reflect the impact of inflation on
consumers. Second, most of the items included in WPI are not relevant for the
consumers as these are not consumed by them. Finally, services are not included in
WPI which makes it an inadequate measure given the growing importance of
services for the consumer. The reason for not including services could be due to
lack of reliable data on services and the non-tradability of some services. Given the
drawbacks of WPI, experts recommend the shift to a more useful CPI based
measure. In fact, in April 2014, the RBI announced the implementation of some of
the recommendations of Urjit R. Patel Committee report, including adoption of the
new CPI (combined) as the key measure of inflation.
The headline inflation, year-on-year for any month in a given year (for e.g. January
2013) is calculated as the percentage change in the value of WPI in January 2013
over its value in January, 2012. In India, the headline inflation was 9.56 percent in
2010-11 and 8.94 percent in 2011-12 according to the Economic Survey (2013-14).
The Survey reports that inflation in India stems from a traditional imbalance
between demand and supply. Food inflation is the major driver. There has been a

considerable shift towards protein rich food such as meat and fish in the
consumption basket, but the supply of these items has not kept pace with the
demand. Also, a change in controlled prices, as with diesel, can lead to inflation.
Inflation has been a major cause of concern for both the government and the RBI.
They have taken a number of measures to contain it. The measures include –
reducing demand through higher interest rates or fiscal consolidation, improving
supply by giving appropriate incentives to suppliers, protecting vulnerable
consumers through targeted subsidy. Since inflation is caused by a mismatch
between demand and supply, proper demand and supply management policies can
be framed by curbing demand moderately in the short run so as to allow supply to
catch up with the demand: whereas; in the long run ,measures to increase supply
would have to be the primary solution as curbing demand would be unwise and
difficult.
13.4

PHILLIPS CURVE IN THE LONG RUN

13.3.1 Expectation Augmented Phillips Curve
Friedman and other monetarists believed that output and employment diverge from
their natural rate temporarily but eventually return to these rates. The distinctive
aspect in Friedman’s analysis is his long run view of monetary policy. Here the
notion of natural rate becomes important. We can write the Phillips Curve equation
as follows:
𝝅𝒕 = 𝝅𝒕𝒆 − 𝜶 (𝒖𝒕− 𝒖𝒏 )
Where actual inflation ( 𝜋𝒕 ) now depends on expected inflation (𝜋1𝑒 ) and deviation
of unemployment ( 𝒖𝒕 ) from the natural rate ( 𝒖𝒏 ). The equation shows that when
actual inflation is equal to the expected inflation, unemployment is at the long run
equilibrium. Further, there is a one on one relationship between expected inflation
and actual inflation implying that at a given unemployment rate an increase in
expected inflation will increase actual inflation by the same amount.

In figure 1 above the short run Phillips Curves are depicted as PC1, PC2 and PC3,
respectively. On any given PC the expected inflation is constant. For example, PC1
is drawn with expected inflation (𝜋1𝑒 ). At point A when actual inflation ((𝜋1𝑒 ) equals
expected inflation (𝜋1𝑒 ) unemployment is at the natural rate ( ). Suppose there is a
growth in the nominal money supply which takes the economy to a short run
equilibrium point B resulting in lowering the unemployment rate to 𝒖𝟏 and
increasing inflation rate to 𝝅𝟐. This deviation arises because in the short run product
prices increase faster than factor prices, the crucial factor price being the money
wage. Workers are unable to evaluate that prices in the economy have risen. They
consider that only wages have risen and supply more labour failing to understand
that prices have risen faster than wages. As the real wage (W/P) falls firms demand
more labour which increases employment and output. Thus in the short run, labour
supply increases because the expected real wage is higher as a result of the higher
nominal wage and unchanged view about the behavior of prices and labour demand
increases because of a fall in the actual real wage paid by the employer.
Consequently, the unemployment rate falls below the long run equilibrium rate.
The above situation is only temporary as workers eventually observe the higher
price level and demand higher nominal wages which cause employment to return
at the natural rate. This has implication for the Phillips curve. As workers anticipate
that prices are rising, and demand higher increase in their money wages, the Phillips
Curve will shift upward to the right to PC2 reflecting a higher rate of expected

inflation (𝜋2𝑒 ) and a return to the natural rate of unemployment depicted by the
movement from B to C. Any given rate of unemployment now corresponds to a
higher rate of inflation as expectations have been revised to a new level. A policy
maker who wants to reduce the level of unemployment further may continue to
increases the rate of growth of nominal money supply but eventually the economy
will return to the long run equilibrium when expectations of inflation falls in line
with actual inflation as workers come to anticipate the higher inflation that
corresponds to the higher growth in the nominal money supply. When actual
inflation equals expected inflation, i.e. change in inflation is zero, it indicates price
stability and the unemployment consistent with this is called the Non-accelerating
Inflation Rate of Unemployment (NAIRU). This is usually equated with the natural
rate of unemployment. The long run Phillips Curve is a vertical line connecting all
the points where expected inflation equals actual inflation and unemployment is at
the long run equilibrium.
This analysis shows that interventionist policy causes only temporary gains in
output and a permanent increase in inflation because in the long run any attempt to
keep unemployment below the NAIRU will cause inflation to accelerate without
affecting the output. Friedman’s theory of the natural rate of output and
unemployment is the theoretical foundations for the monetarist belief that in the
long run expansionary policies such as an increase in nominal money supply affects
only prices and other nominal variables. Real variables such as employment and
output are affected by real variables such as factor supplies (capital and labour) and
technology).
13.3.2 Neutrality of Money
The fact that in the long run money supply affects only the price level and not output
shows that money is neutral in the long run. In the figure (2) below suppose initially
the economy is at the long run equilibrium where AD0 and AS0 intersect. The AS
curve is drawn for a given level of expected price (Pe). The policy maker decides
to increase the nominal money supply which causes a shift in the AD curve from
AD0 to AD1. In the short run, the equilibrium moves from E0 to E1 and output
increases from Yn to Y1 and price level increases from P0 to P1. This deviation in
output is achieved because product prices rise faster than factor prices and workers
supply more labour as they mistakenly believe that their real wage has increased.
But once they realize that prices have increased they revise their expectation of the
price level and demand higher wages. This causes an upward shift in the AS curve.
As wages increase, prices increase (prices are based on factor costs i.e. wages) and

the economy moves to E2. Thus in the long run only the price level increases from
P0 to P2 with output remaining constant at the natural rate.

The premise that money affects only nominal variables such as prices while leaving
real variables such as output unaffected is known a classical dichotomy. Classical
economists believed that the real and nominal variables can be analyzed separately.
Here, however, the dichotomy is valid only in the long run. In other words, money
is neutral in the long run whereas, in the short run it does change output (real).

13.4 QUANTITY THEORY OF MONEY
13.4.1 Quantity Theory of Money
In the classical theory, the quantity of money determines the level of aggregate
demand, which in turn determines the price level. In other words, the value of P,
the general price level, and its movement over time are determined by the demand
and supply of money balances in the economy. It is also viewed as a monetary
approach according to which inflation is always and everywhere a monetary

phenomenon, because an increase in general prices, caused by demand-related
factors arises because of monetary expansion.
The supply of money (Ms) is treated to be exogenously given by the central bank.
The demand for money (Md) is given by transaction motive. There is no role of
interest rate in determining money demand. Thus, people hold a constant fraction
k of their money income (PY) in the form of money balances. So the equation
depicting the demand for money can be expressed as:
Md = kPY
In equilibrium money supply equals money demand which can be expressed as
Ms = Md
or, Ms = kPY
If there is full wage price flexibility so that output is assumed to be at the level of
full employment then Y can be replaced by Yf. Also assume that 1/k is the velocity
of money (V) which is determined by payment habits of the people and other
institutional factors and are treated as given. With these assumptions we can write
the above equation as an expression for the general price level
Ms = (1/V) PYf
P = (MsV)/ Yf
With V and Yf constant, an increase in Ms , leads to an equi proportionate increase
in the general price level in the economy. The value of real income and other real
variables will remain unchanged. Thus the theory also proposes neutrality of
money. Since price level is proportional to money supply, the rate of inflation
equals the rate of growth of money supply. Thus, inflation is purely a monetary
phenomenon which can be controlled if the Central Bank restraints money supply.
The assumption here is that if people hold more money in their hand than what they
wish to hold, they will spend it directly on purchasing goods and services. With
supply fixed, too much money chases too few goods which drive up prices. In
contrast, Keynesians propose that when people have too much money in their hand
than what they want to hold they purchase bond which drives the interest rate down
and the bond prices up. Low interest rate stimulates investment which increases
output if the economy is operating below full employment. Thus, generally, money
is not neutral in the Keynesian system.
The proposition that a doubling of money supply will lead to a doubling of the price
level holds even when the economy is not at full employment but output is fixed
due to reasons such as fixed supply of resources or unchanging production

technology. Since these are fixed in the short run the quantity theory holds in the
short run.
13.4.2 Modern Quantity Theory
The major factors influencing real money demand are
Md = f (Y, r, ε, πe)
a. Real income Y: As real income increases demand for money increases
which reduces the pressure on inflation caused by rising money supply.
b. Interest rate r: Interest rate is the cost of holding money. As interest rate
rises people demand less real balances which lowers inflation for any given
nominal money supply.
c. Financial innovations and institutional change ε: Financial innovations such
as introduction of credit cards lowers the demand for real balances and
therefore puts an upward pressure on the price level.
d. Expectations of future inflation πe: If people expect inflation to rise in the
future they prefer to hold less money at present as its value is expected to
erode. This results in inflation making inflationary expectations self fulfilling.
13.5.3 Budget Deficit and Inflation
Fiscal deficit is financed by borrowing from the Central Bank which is akin to
printing money. This expands aggregate money supply in the economy and causes
a shift in the aggregate demand and a corresponding increase in the price level. A
temporary budget deficit financed by money creation leads to a one time shift in
AD which results in a one-time shift in the price level and need not cause inflation.
If however, there is a persistent increase in deficit it leads to a steady growth in the
stock of money and a sustained increase in inflation. The preceding explanation
rests on the notion that economy operates at full capacity. If, however, we assume
that economy is working below full employment, an increase in money supply and
the corresponding shift in AD will result in an increase in the level of output as well
as prices depending on the shape of the AS.

13.5.4 The Objective of Price Stability

Inflation causes economic distress among people especially the poor. Therefore,
one of the important objectives of any government is achieving price stability. The
following initiatives may go a long way in curbing inflation:
a. Reducing inflationary expectations: While discussing the Phillips Curve we
have learnt that there is a one on one relationship between expected inflation
and actual inflation. If workers expect inflation to arise in future they
demand higher wages as they do not want a reduction in their real wages.
Since wages are built into prices this naturally leads to higher inflation. In
order to achieve low inflation, the Central bank must make credible policy
announcements so that people believe that the government is committed to
lowering inflation. This will make them lower their expectation of inflation
and consequently actual inflation will fall. This requires that the Central
Bank be made autonomous so that political interference can be eliminated.
b. Using tools of monetary policy: The Central Bank can lower money supply
by increasing CRR, SLR and Bank Rate. This will reduce AD and cause a
reduction in price level. Such a measure will be effective if inflation is of
the demand-pull variety i.e. inflation is caused due to shift of AD and costpush factors have no role.
13.5.5 Should Central Banks do little?
The New Classicals believe that policy makers should restrain themselves from
using activist policy as it would lead to undesirable result. In other words, policy
makers should refrain from using monetary policy when the economy is at the long
run equilibrium. The Central Bank should announce a simple money growth plan
and stick to it so that people can predict the rate of inflation and not be surprised by
unforeseen or unpredictable policy announcements. The following example will
make matters clear. We refer to the Phillips Curve equation used in section 3.1

The equation shows that when unemployment is lower than expected then inflation
is higher than expected. The coefficient α shows the effect of unemployment on
inflation, given expected inflation. Let the value of α be equal to 1. Suppose policy
maker aims to keep inflation zero and follows a monetary policy that is consistent
with it then 𝜋𝑡𝑒 = 0 and 𝒖𝒕 = . Now, if the policy maker deviates from the announced
policy and is tempted to reduce unemployment below the natural rate by 1 percent
then he would increase money supply so that actual inflation will be 1 percent.
2% = 1% -1(5% -6%)

As actual inflation is now higher than expected inflation workers will revise their
expectation of inflation to 2% which will lead to even higher inflation in the next
period.
3% = 2% -1(5% -6%)
The policy maker’s eagerness to reduce unemployment below the natural level
leads to a spiraling of inflation and calls for a restrain on activist policy.
Whether to choose low inflation or low unemployment is more often than not a
political question. Political parties which are conservative prefer to keep inflation
low whereas parties which are more liberal try to keep unemployment low.
Therefore, it is argued that the Central Bank should be made autonomous and
should be insulated from any political pressure. Since the impact of policies can be
long term it is required that the Central Bank Chiefs should get a long tenure in
office.
13.5.6 Should Central Banks do more?
The New Keynesians favour an activist policy as they believe that the economy
tends towards underemployment when imperfectly competitive firms restrict output
by keeping prices high. In the figure (3) the imperfectly competitive firm keeps the
price level at P which causes output to fall below Yn. Point A in the figure indicates
underemployment. They also believe that prices are sticky so the economy will not
adjust to the long run equilibrium instantly. Therefore, there is room to expand
output by increasing money supply which will shift the AD and the economy will
move from point A to point B.

The central bank should stand ready to offset any recession caused by a sudden fall
in aggregate demand by expanding money supply. This implies that central bank
should keep monetary policy flexible rather than keeping it constant. An activist
monetary policy is desirable as it prevents business cycles. During times of
recession money supply should be increased and during booms money supply
should be reduced. Thus, monetary policy should be designed to meet the needs of
an economy.

13.6 SUMMARY







Inflation is caused by either demand pull or cost push factors. Along with
the increase in inflation the former increases output whereas the latter
reduces output.
Inflation reduces the purchasing power of money, distorts taxes, affects
contracts fixed in nominal terms and makes it difficult to compute real
variables.
The short run Phillips Curve shows an inverse relationship between rate of
inflation and rate of unemployment.
In India inflation is measured by year on year change in WPI, but lately, the
RBI has announced the adoption of CPI as a measure of inflation. As













elsewhere, inflation is caused by an imbalance between demand and supply
factors.In the fight against inflation, demand management may help in the
short run, but long term solution needs improvements on the supply side,
that of food in particular.
The trade-off between inflation and unemployment holds only in the short
run.
The long run Phillips Curve is vertical at the natural rate of unemployment.
This arises because in the long run actual inflation and expected inflation
are equal.
Money is neutral in the long run i.e. an increase in money supply increases
the price level without affecting the level of output.
The Quantity Theory of Money also shows that money is neutral as a
doubling of money supply (Ms) leads to a doubling of the price level (P). It
holds even in the short run when output is fixed due to fixed factors of
production.
According to Friedman and other monetarists inflation is always and
everywhere a monetary phenomenon.
Persistent Budget Deficits financed through monetization can be
inflationary if the economy is operating at full capacity.
The monetarist’s prescription to reduce inflation requires that the Central
Bank cut the supply of money by using monetary policy tools such as bank
rates and reserve ratios.
There are two views regarding the role of Central Bank. The New Classicals
propose that Central Bank should be conservative and keep the growth of
money supply constant. The New Keynesians, however, advocate a more
activist role so that monetary policy is kept flexible to suit the needs of an
economy.

