Lecture # 11:     The Concept of Multiplier and Acceleration Principle

1. Investment multiplier: The multiplier is the numerical co-efficient expressing the quantitative relationship between the total change in income and an autonomous change in investment. 
We know that any increase in the net expenditure pushes the level of national income upward and decrease pulls it downwards. Thus, any (net) increase in C, I, G, X (injection) will expand the national income flow and any (net) increase in S, T or M (leakage) will contract NI flow. The question is: how much? This brings us to another Keynesian concept, the investment multiplier, which may in a way be regarded as a determinant of the NI level, though indirectly, through marginal propensity to consume. Let us illustrate the concept of investment multiplier with reference to private investment expenditure i. e. We assume that there is no government and no foreign trade.

Suppose autonomous private investment increase by a certain amount. The first effect is to increase income by the same amount as this money is earned by the productive factors. The effect, however, does not stop there. The income thus received by the household is partly re-spent on the purchase of consumer goods and services and partly saved, depending upon the marginal propensity to consume by the recipient of such incomes. Their expenditure again appears as income of those who supply the goods and services thus purchased. Out of this income a part is again consumed and the rest saved, depending again the MPC. We could also speak in terms of marginal propensity to save since MPC and MPS are complement of each other, i.e. MPS= 1- MPC. In this way the additional income which results from the additional investment may be several times the amount of the investment. The multiplier is the numerical co-efficient expressing the quantitative relationship between the total change in income and an autonomous change in investment. Thus, if an increase of Rs. 1 million in investments adds, in due course, Rs. 5 million to national income, the multiplier is 5. The operation of the multiplier may be illustrated by means of a numerical example. 

Assume a once for all injection of investment of 100 as autonomous investment expenditure into the economy. The income period is assumed to be three months and MPC is 4/5 or 0.8. Income will be generated as follows:

	Income Payment Period
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At each box of the above table 4/5 of the income generated is spent of consumption. This expenditure goes on decreasing by one-fifth every time it appear income again, until there is nothing left and in the period n, consumption is zero.

We have given the actual figures up to the 5th period and we find that the total income generated as a result of this additional investment of 100 comes to 

100+80+64+51.2+40.96=356.16

This can also be expressed in the form

100{1+ (4/5) + (4/5)2 + (4/5)3 + (4/5)4} = 356.16

In other words at each stage the original investment (100) is multiplied by the increasing power of the MPC which is ΔC/ΔY and may be called C.  We have assumed it as 4/5 but it could have any value between 0 and 1. For n income period, therefore, we may put the increased income in general terms as follows: 

ΔY =ΔI (1 + C + C2 +C3 + C4 + ----------------------------------+Cn) 
      =ΔI (1/ 1-C)

ΔY= 100* 1/ (1-4/5) = 100*1/ (1/5) = 100*5 = 500

K = ΔY/ ΔI = 500/100 = 5
Where K stand for Multiplier

Or K = 1/ (1- MPC) = 1/ MPS. The multiplier is thus the reciprocal of marginal propensity to save.

2. Income generation through continuing injection of investment. 

In the above example we assumed a single, once for all, injection of investment expenditure occurring in the first period only. We have seen that if MPC is 4/5, total income will increase five times the dose of investment. The effect, however, will be distributed over a series of period and will wear off in due course. If the income has to be maintained over the new level the dose of investment must be repeated in every period. How this will work is illustrated below:
	IPC
	I
	C1
	C2
	C3
	C4
	C5
	------------------Cn

	1
	100
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	100
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	3
	100
	80
	64
	
	
	
	
	

	4
	100
	80
	64
	51.2
	
	
	
	

	5
	100
	80
	64
	51.2
	40.96
	
	
	

	
	
	
	
	
	
	
	
	

	n
	100
	80
	64
	51.2
	40.96
	32.77
	
	          0


Thus national income rises steadily period after period. By the 5th period it reaches 356.16. Eventually it will reach 500 and will maintain itself at that level so long as that rate of investment of 100 per period continues. 
Illustration by a Diagram:

The working of the multiplier can be illustrated by means of a diagram as below.

Income is measured along OX and saving and investment along OY.  SS represent the saving schedule (Propensity to save). E is the intersection point between saving and investment, showing that Rs. 30 million are saved and invested when the level of national income is Rs. 130 million. Now suppose investment is increased by Rs. 10 million. The new point of equilibrium will be E`, when saving again becomes equal to investment at the income level of Rs. 180 million. Thus an increase of Rs. 1million in autonomous investment has led to an increase of Rs. 50 million in income. The multiplier (K) is 5 because the MPS = 1/5 or MPC = 4/5.

By assuming I`I` as the original level of investment and II as reduced level we can show that a reduction of Rs. 1 million in investment will reduce income by Rs. 5 million, since MPS = 1/5 or K = 5. This is the action of the multiplier in reverse.

The multiplier can also be calculated algebraically:

Let K be the Multiplier.

Then K = ΔY/ ΔI (i.e. increment in income resulting from increment in investment).

We already know the identity equation:
Y = I + C

Therefore

ΔY = ΔI + ΔC

ΔY = ΔI + α ΔY     (α being the MPC)

ΔY - α ΔY = ΔI

ΔY (1- α) = ΔI

ΔY = ΔI / (1- α)

ΔY/ ΔI = 1/ (1- α)

K = 1/ (1- α) or 1/ (1 - ΔC/ΔY)   because α = ΔC/ΔY
Or K = 1/ (ΔS/ΔY)
If ΔS/ΔY = 1/5

K = 1/ (1/5)

K = 5

This is the Keynesian Investment multiplier, which he calls the logical theory of multiplier. It is “the numerical co-efficient expresses the quantitative relationship between the total change in income and an autonomous change in investment”.

