Unit VII1: Deter mination of Income and Employment

Key concepts

Aggregate demand and its components.

Propensity to consume and propensity to save

% Short run fixed price in product market equilibrium output, investment or output
multiplier and the multiplier mechanism.

Meaning of full employment and involuntary unemployment.

Problems of excess demand and deficient demand.

Measures to correct excess demand and deficient demand.

Change in government spending.

Availability of credit.

Autonomous consumption: The consumption which does not depend upon income.
(Or) The amount of consumption expenditure when income is zero. C > 0. Even if
income is zero consumption cannot be zero. Consumption will take place from past
savings for survival.

< Autonomous Investments:. It is Investment which is made irrespective of level of
income. It is generally run by the government sector. It is income inelastic. The
volume of autonomous investment is same at all level of income.
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Key points
+« Determination of income, output and employment is the core of the subject matter of

macroeconomics.
AD and AS together determine the level of income, output and employment.
Aggregate demand is the total demand of goods and service in the economy.
Themain componentsof AD are-
1. House hold consumption expenditure.
2. Investment expenditure.
3. Government consumption expenditure
4. Net export.
¢+ Household consumption expenditure is the expenditure incurred by the household
on the purchase of goods and services to satisfy their wants.
“ Investment expenditure refers to the expenditure incurred by the private firms and
government on the purchase of capital goods such as plant and equipment.
s Government consumption expenditure refers to the expenditure incurred by the
government on the purchase of goods and services.
+ Net export refers to the difference between export and import.
s AD=C+I+G+(x-m).
¢ In a two sector economy AD =C+l.
¢ Aggregate supply is the sum total of consumption expenditure and saving.
AS=C+S
PROPENSITY TO CONSUME AND PROPENSITY TO SAVE.
« The relationship between consumption and income is called propensity to consume or
consumption function.
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1. C=f(Y).
« Consumption function may be represented by an equation.
C=a+b(Y)
C=consumption, a =consumption at zero level of income b=MPC (slope of the
consumption curve) Y=income.
The consumption equation shows the level of consumption for various level of
income.

< Propensity to consume is of two types

A) Average propensity to consume (APC)
B) Marginal propensity to consume (MPC).

« APC=ratio of total consumption to total income.
APC=C/Y.

s MPC=ACI/AY.

« Propensity to save indicates the tendency of the households to save at a given level of
income. It shows the relation between saving and income.

+ Propensity to save is also of two types.

A. Average propensity to save (APC)
B. Marginal propensity to save.(MPC)

% Average propensity to save is the ratio of saving to income
APC=S/Y.

% Marginal propensity to save is the ratio of change in saving to change in income
MPS=AS/AY.

< There is relationship between APC and APS.

APC+APS=1
APC=1-APS.

% There is relationship between MPC and MPS.
MPC+MPS=1
1-MPC=MPS.

M eaning of involuntary unemployment and full employment.

% Involuntary unemployment refers to a situation in which people are ready to work at
prevailing wage rate, but do not find work.

% Full employment refers to a situation in which no one is unemployed i.e....there is no
involuntary unemployment.

%+ According to Keynes full employment signifies a level of employment where increase
in aggregate demand does not lead to an increase in the level of output and
employment.

Increase in demand beyond full employment causes prices to go up.

DETERMINATION OF INCOME AND EMPLOYMENT.

« The determination of income and employment in the Keynesian theory depends on the
level of AD and AS.

+«» Equilibrium level of income and output is determined where,
1) AD=AS 2) Planned saving =planned investment.
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« In a two sector economy Ad=C+l, AS=Y, Y=C+l.
% Suppose that C=40+0.75Y(CONSUMPTION FUNCTION) and | =Rs.60 (investment
function)then the equilibrium level of income is obtained as
Y=C+l
Y=40+0.75Y=60
Y-0.75Y=100
0.25Y=100
Y=10000/25
Y=400crores.
+« Investment multipliers and its working.
« Investment multiplier explains the relationship between increase in investment and the
resultant increase in income.
% Investment multiplier is the ratio of change in income to change in investment.
Multiplier (k) =Ay/Al.
«» The value of multiplier depends on the value of marginal propensity to consume
(MPC).
There is direct relationship between k and MPC.
Multiplier also depends on the marginal propensity to save
There is inverse relationship between multiplier and MPS.
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IMPORTANT FORMULAE.
s AD=C+I (two sector economy).
» APC=C/Y.
APS=S/Y.
APC+APS=1
MPC=AC/AY
¢ MPS=AS/AY
%+ MPS+MPC=1 AND 1-MPC=MPS
s K=AY/AC or K=1/MPS or K=I/I-MPC
% C=7c+b(Y)
% S=-a+(1-b)Y
“c= autonomous consumption
-a= negative saving
(1-b)=MPS
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SHORT RUN FIXED PRICE ANALYSIS

Basic Concept

Assumption

1) Fixed Price :
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In the short period price is fixed (constant) and elasticity of supply is infinite i.e., supply
curve is perfectly elastic. It means the suppliers are willing to supply whatever amount of
goods, consumer will demand at that price.

2) Fixed Interest Rate : Interest rate remains constant.
3) Aggregate supply is perfectly elastic at this price.
Under these circumstances equilibrium output will be determined by aggregate demand at

this price in the economy. At a fixed price the value of ex-ante aggregate demand for final
goods is the sum of ex-ante consumption expenditure C and ex-ante investment expenditure |
on final goods.

AD=C+I
Consumption function C =7c + b(Y)
“c = Autonomous consumption

b= marginal propensity to consume due to unit increase in income

In the short period, price and rate of interest remaining constant i.e., ex-ante Investment
expenditure is uniform i.e. same amount every year.
Hence, I =1

| = Autonomous Expenditure

we also assume that Aggregate Supply at this cost price is determined by aggregate demand
which is known as Effective demand principle. The level of AD required to achieve full
employment equilibrium is called effective demand. (or) AD at the point of equilibrium is
called Effective demand.

AD = C+I (By substituting the value of consumption function)

AD=C+1+bY
When final good market is in equilibrium, quantity demanded = quantity supplied

AD = AS

Y=C+I1+hy

Y =A+DbY (A=C+1 showing total autonomous expenditure

Y—bY=A
Y(I-b)=A
Y=A/l-b
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Y depends upon A (C (or) I) or MPC.

Effects of an autonomous change on equilibrium in the product market.

AS=Y
AD2=A2 + bY
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The line AD1 and AD2 correspond to the values of A, via A1 and A2 respectively
AS is the 45° line is equal to one
The 45° line represents point at which AD and output are equal.

The ADL1 line intersects the 45° line at point E1.

At equilibrium point the equilibrium values of output and aggregate demand are OY1 and
AD1.

When autonomous investment increases the AD1 line shifts upwards and assumes the
position AD2.

The value of aggregate demand at output OY1 is Y1F which is greater than the value of
output OY1 = Y1E1 by an amount E1F

E1F measures the amount of excess demand that emerges in the economy as a result of the
increase in autonomous expenditure: The new AD2 intersects the 45° line at point E2 at the
new equilibrium output and AD2 have increased by an amount E2G which is greater than the
initial increment in autonomous expenditure E1F.

1 MARK QUESTIONS

1. What istheredation between APC and APS?
Ans. APC+APS=1
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2. What istherelation between MPC and M PS?
Ans. MPS+MPC=1.
3. If APCis0.7 then how much will be APS?
Ans. 1-0.7=0.3
4. 1f MPC =0.75, what will be MPS?
Ans. MPC+MPS=1
1-0.75=0.25
5. Statetheimportant factor influencing the propensity to consumein an economy?
Ans. The level of income (Y) Influences the propensity to consume (c) of an economy.
6. What is meant by investment?
Ans. Investment means addition to the stock of capital good, in the nature of structures,
equipment or inventory.
7. What isthe investment demand function?
Ans. The relationship between investment demand and the rate of interest is called
investment demand function.
8. What isequilibrium income?
Ans. The equilibrium income is the level of income where AD=AS i.e....AD=AS and
planned saving equals planned investment.
9. Givetheformula of investment multiplier in terms of MPC.
Ans. K=1/1-MPC
10. What can be the minimum value of investment multiplier ?
Ans. One.
11. What isthe maximum value of investment multiplier?
Ans. Infinity.
12. Givethe equation of propensity to consume.
Ans. C="a+by.

13. Writedown the equation of saving function?
Ans. S=-a+ (1-b) y.

3AND 4 MARKS QUESTIONS.

1. Explain the components of equation c="a + by.

Ans. ‘a’ is called intercept and it represents the amount of consumption when there is a zero
level of income i.e. autonomous consumption. The consumption is positive at zero level of

income. The coefficient ‘b’ measures the slope of consumption. The slope gives the increase
in consumption per unit increase in income. This is called as MPC. Consumption changes by
‘b’ for every one rupee change in income. Consumption changes in the same direction as
income.

2. Derivethesaving function from the consumption function c="a+by.
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Ans. Saving is equal to income minus consumption (y=c+s).The saving function relates to the
level of savings to the level of income. It is derived from the consumption which is as
follows:

Y=C+S

S=Y-C

since C=a+bY.

therefore

S=Y-(a+bY)

S=-a+(1-b)Y $HAVING FUNCTION).

3. Explain the components of S=-a+ (1-b) Y.
Ans. The saving function is S= -a+ (1-b) Y.-a represents the intercept term and it represents
the amount of savings done when there is zero level of income. The saving is negative at zero
level of income because at zero level of income consumption (a) is positive. Negative saving
is nothing but dissaving, this means that at zero level of income there is dissaving of amount
-a.
The coefficient (1-b) measures the slope of the saving function. The slope of the saving
function gives the increase in savings per unit increase in the income. This is known as
MPS. Since ‘b’, that is MPC is less than one, it follows that (1-b) i.e. MPS is positive.
Saving is an increasing function of income.
4. Can thevalue of APS be negative? If yesthen when?
Ans. The value of APS can be negative when the value of consumption exceeds the value of
income. At low level of income saving is negative.
e.g.: ifincome is Rs 1000 and consumption expenditure is Rs 1200
Y=C+S S=Y-C
1000-12000=-200
APS=-200/1000=0.2 APS=S/Y.
APS=-0.2.

5. Can the average propensity to consume be greater than one? Give the reason for
your answer .
Ans. APC can be greater than one when the consumption exceeds the income. At that level
APS will be negative .when the APS is negative APC will be greater than one.
e.g.: if the income is 1000 and the consumption is 1200, APC =1200/1000=1.20.
6. When can the APC be equal to one? Givereason for your answer.
Ans. APC can be equal to one when APS =0, i.e when consumption = income.
E.g: y=1000, c=1000.
APC=C/Y 1000/1000=1
APC=1
APC+APS=1
1-APC=APS
1-1=0
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7. Explain the meaning of investment multiplier? What can be its minimum value and
why?

Ans. Defined as the ratio of change in the income to the change in the investment.
K=AY/Al.

The value of the multiplier is determined by the MPC. It is directly related to MPC.

K=1/1-mpc =1/1-0 =1

K=1

Minimum value of K is when minimum value of MPC=0, the minimum value of K will
be unit one.

8. Explain theworking of a multiplier with an example.
Ans. Multiplier tells us what will be the final change in the income, as a result of change in
investment. Change in investment results in the change in income. Symbolically:
Al-AY —->AC—AY
The working of a multiplier can be explained with the help of the following table which is
based on the consumption thatA$:1000 and MPC=4/5.
PROCESS OF INCOME GENERATION.

ROUNDS Al AY AC
1. 1000 1000 4/5x1000=800
2. - 800 4/5x800=640
3. - 640 4/5x640=512
4, - 512 4/5x512=409.6
loo loo loo loo

TOTAL 5000 4000

As per the table the initial increase in the investment of Rs 1000 there is a total increase in the
income by Rs 5000 given MPC=4/5 . Out of this total increase in the income Rs 4000 will be
consumed and Rs 5000 be saved.

The sum of total increase in income is also derived as:

Ay=1000+800=640+512+................ infinity.
1000+4/5x1000(4/5%1000+(4/5J%1000+........... infinity
=1000[1+4/5+ (4/5}+(4/5)+......... infinity]

=1000[1/1-4/5] = 1000x5/1=Rs. 5000 cores.
9. Differentiate between ex ante and ex post investment.

Ans. Ex ante is the planned investment which the planner intends to invest at different level
of income and employment in the economy.

Ex post investment may differ from ex ante investment when the actual sales differ from the
planned sales and the firms thus face unplanned addition or reduction of inventories.
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1. Draw a hypothetical propensity to consume curve from it draw the propensity curve

to save curve
Ans. APC=C/Y

6 MARKS QUESTIONSWITH ANSWERS

APS=S/Y

Propensity to save curve

Is drawn from propensity to consume curve

When Y=C

APC=1

Till that point APS is negative at point's’
When y>c there is a positive saving

2. Explain the determination of income and employment with AD and AS. (Give

schedule)

AD= C+l
AS=C+S

APS=0

Income

AS=Y (refers to countries national income)

The equilibrium level of income is determined at a point when AD=AS.
Equilibrium can be achieved at full employment and even at under employment situation.

It may not be always at full employment condition in an economy.

y c | AD=C+I AS=Y

0 50 100 150 0

100 100 100 200 100

200 150 100 250 200

300 200 100 300 300 AD=AS]
400 250 100 350 400

500 300 100 400 500
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The above schedule shows equilibrium level of income is 300 where AD=AS 300=300.
1. Explain the equilibrium level of income, employment and output with saving and
investment approach. What happens when savings exceeds investment?
Ans. Equilibrium is achieved when planned saving is equal to planned investment that is S=I.
This can be seen with the help of schedule and a diagram.

INCOME CONSUMPTION SAVING INVESTMENT
Y C (S=Y-C) |
0 50 -50 100
100 100 0 100
200 150 50 100
300 200 100 100 S=| \
400 250 150 100
Saving
1Y . I
‘ X
s/ 300
Income

The equilibrium level of income is s 300 core and at this point S (100) =i (100) the equilibrium
may necessarily not be at the full employment level.

When saving exceeds planned investment means people are consuming less and spending more
as a result AD is less than AS.

This will lead to accumulation of more goods with producer .this will make the businessmen to
reduce production consequently, output, income & employment will be reduced till the
equilibrium level of income.

2. Draw a straight line consumption curve. From it derive a saving curve explaining the
process. Show on the diagram.

a) The level of income at which average propensity to consume equal to one.
b) A level of income at which average propensity to save is negative.
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consumption saving
C
Negative saving
A
0 3 B fmcome/Output
Savings S
Saving
O " B
Negative-savings Income/Output
-A

Ac is the consumption curve and OA is the consumption expenditure at zero level of income.
Income minus consumption is saving.

When income is 0, the economy’s consumption level is OA. The corresponding level of
saving is -0A.

So —a is the starting point of saving curve. At OB level of income consumption is equal to
income, so saving are zero. so B is another point on saving curve .

Join A and B and extend this line to S, AS is the saving curve.
a) The level of income at which APC is equal to one is OB.

b) A level of income at which APS is negative OY.

NUMERICALS.

1. If in an economy investment increases by Rs 1000 coresto Rs 1200 cores and as a result
total income increases by 800 cor es calculate capital M PS.
AnsA 1=1200-1000=200
AY=800
AK=AY/AI=800/200=4
K=1/MPS=4
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MPS=1/4=0.25
MPS=0.25

IF in an economy the actual level of income is Rs 500crores whereas the full
employment the level of incomeis RS 800 cores. The MPC=0.75 calculatetheincreasein
investment required to achieve full employment income.
Actual income=Rs500 cores
Full empl Income = Rs 800 cores
Ay =800 -500 = 300 cores
MPC=0.75=75 =_3
100 4

We know thany = K. A |
300=4x41
Al =75 crores
3. Calculation of APC and MPC given the level of Income and Consumption

Income consumption APC =cly MPCAs/Ay
0 4 - -
10 12 1.20 0.80
20 20 1.00 0.80
30 28 0.93 0.80
40 36 0.90 0.80

4. Calculation of APS and MPS given thelevel of Incomeand consumption
Income consumption saving APS MPS

(Rs in crores) (Rs in crores)

0 4 -4 - -

10 12 -2 -0.20 0.20

20 20 0 0.00 0.20

30 28 2 0.07 0.20

40 36 4 0.10 0.20
Clue: APS =sly MPS As/Ay S=Y-C

5. Suppose the consumption equals c= 40 + 0.75 y, Investment equals| = Rs 60 and Y=
C + 1. Find i) Equilibrium level of incomeii) Thelevel of consumption at equilibrium iii)
level of saving at equilibrium
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Ans: i) Y=C + | AS =AD
Substituting the value of ¢c and | we get
Y =40 + 0.75y + 60 Y=C+I =60
(Y-0.75y)= 100
(1-0.75)Y=100
0.25Y =100
Y=100/0.25
Y=10000/25
Y =400
Equilibrium level of income=Rs. 400 cr.
i)AS =AD
C=40+ 0.75y
Y =400
C=40 + 0.75(400) = 340
C=340
myY=C+S So S=Y-C
S=400 - 340 =60
S= 60 crores
6. In atwo sector economy, the saving and investment functions are:

S=-10+0.2Y | =-3+0.1Y
What will bethe equilibrium level of income?
Ans: Equilibrium level of income S=|

-10+ 0.2y =-3+ 0.1y

0.2y -0.1y=-3+10

0.1y =7

y=70

7. Explain the components of the equation C= 20 + 0.90 y and construct a schedule for
consumption whereincomeis Rs 200, Rs 300, Rs 350 and Rs 400.

Components of equation c=20 + 0.90y explained in % mark question number 1

The schedule for consumption is as follows

Y (Income) c=20 + 0.90y

200 200 c= 20+ 0.9 x 200
250 245 =20+ 180 = 200
300 290 c= 20+ 0.9 x250
350 335 =20+ 225 =245
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400 380 c=20+ 0.9 x 300 = 290
C=20+0.9 x 350 + 335
C=20+ 0.9 x 400 = 380

8. The consumption function is C= 20 + 0.9y. The value of Income is given as 100,200,
300, 400 and 500. Find out the consumption schedule and draw the consumption curve.

The consumption schedule

Y (Income) C=20+09Y

0 C=20
100 C=20 + 0.9 (100) = 110
200 C=20 + 0.9 (200) = 200
300 C=20 + 0.9 (300) = 290
400 C=20 + 0.9 (400) = 380
500 C=20 + 0.9 (500) = 470

The consumption curve is shown as

C=f(Y
470 )

380
300

290

200

110

Consumption

20

100 200 300 400 500

Income

9. How is equilibrium output of final goods deter mined under short run fixed price?
Under short run fixed price, equilibrium output and equilibrium demand at fixed price and
constant rate of interest can be found with the help of following formulas
Y="A
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Y = Value of equilibrium output

A = Total Autonomous consumption
b=MPC

Thus, value of equilibrium output (y) depends on values of A Fe, c + ) and b
i.e AD = AS

Y=C+ 1+ by

Y=A+ by (A_: C +1 showing total autonomous expenditure)

Y —-by= A
Y (1-b) =7A
Y="A
1-b
Application level questions
Multiplier
1. In an economy an increase in investment leads to increase in national income  which is
three times more than the increase in investment (calculate marginal propensity to
consume)
2. In an economy the MPC is 0.95 investment is increased by Rs. 100 crores. Calculate
the total increase in income and consumption expenditure.
3. Explain with numerical example how an increase in investment in an economy affects the
level of consumption.
4. An increase in investment leads to total rise in national income by Rs. 500  crores. If
MPC is 0.9 what is the increase in investment? Calculate.
5. In an economy the MPC is 0.8 Investment is increased by Rs.500 crores.
Calculate the total increase in income and consumption expenditure.
6. If in an economy MPC is 0.75 and its investment is increased by Rs.500 crores.
Calculate the total increase in income and consumption expenditure
7. Complete the table
Income MPC Saving APS
0 - -90 -
100 0.6 - -
200 0.6 - -
300 0.6 - -
8. In an economy S= -50 +0.5Y is the saving function (where S=saving and Y=national

income) and investment expenditure IS 7000. Calculate
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(1) Equilibrium level of national income
(i) Consumption expenditure at Equilibrium level of N.I

From the following information about an economy calculate

(1) its Equilibrium level of national income and

(i) saving at Equilibrium level of N.I

Consumption function = 200 + 0.9Y

Investment expenditure 1=3000.

Disposable income is Rs. 1000 crores and consumption expenditure is Rs.750 crores.

Find out average propensity to save and average represent to consume.

In an economy investment expenditure increased by Rs.700 crores. The marginal

propensity to consume is 0.9 calculate total increase income and consumption
expenditure

Complete the following table

Level of | Consumption Marginal |Marginal
income Expenditure Propensity | propensity to
consume
400 240
600 320
700 465

In an economy an increase in investment leads to increase in national income which is
three times more than the increase in investment calculate marginal propensity to

consume.

The disposable income is Rs.2500 crores and saving is Rs.500 crores. Find out average

propensity to consume

In an economy MPC is 0.75 if investment expenditure is increased by Rs.500 crores.

Calculate the total increase in income and consumption expenditure

As a result of increase investment by 125 crores national income increased by 500 crores.
Calculate multiplier, MPC and MPS.

Given consumption function C=100+0.75 Y (where C=consumption expenditure and

Y=national income) and investment expenditure Rs.2000 .calculate
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18.

19.

20.

21.

22.

(1) Equilibrium level of national income

(i) Consumption expenditure at equilibrium level of income

In an economy S= -50+0.5Y is the saving function (where S=saving and Y=national
income) and investment expenditure is 9000 calculate
(1) Equilibrium level of national income

(i) Consumption expenditure at equilibrium level of national income

From the following information about an economy calculate (i) Equilibrium level of N.I
(i) saving at Equilibrium level of income consumption function C=200+0.9Y (where
C=consumption expenditure and Y=N.I. Investment expenditure | =5000

C=100+0.75 is a consumption function (where C= consumption expenditure and Y= N.I)
and investment expenditures =1600 on the basis of this information calculate
® Equilibrium level of national income

(ii) Saving at Equilibrium level of NI.

Given below is the consumption function in an economy C=100+0.10Y. with the help of

a numerical example show that in this economy as income increase APC will decrease.

Given below is the consumption function in an economy C=100 +0.5Y with the help of a

numerical example show that in this economy as income increases APS will increase.
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