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Multiplier and Accelerator
(Sloman 5 e, Chapter 17 pages 466-489)
(Sloman 6e, Chapter 16 pages 451-477)
Consumption and Saving Functions

Consumption function – relationship between consumption and disposable 
income graphed as Real Planned Consumption Expenditures against Real DY 
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Savings Function
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Saving function – relationship between saving and disposable income

45 degree reference line

Disposable Income (DI or DY) – aggregate income minus taxes plus 

transfer payments

Aggregate Income (Y) = Real GDP

Autonomous consumption – level of aggregate planned expenditure if real 
GDP were zero; does not vary with real GDP; expenditures that are independent of DY; examples are Investment, Government Expenditures, and Exports (determined by foreigners, not nationals)
Induced consumption – expenditures that are caused by an increase in 
income; varies with real GDP; examples are Imports and Consumption Expenditures
Average Propensity to Consume – proportion of total disposable income 

that is consumed


APC =
consumption ÷  real DY
Average Propensity to Save – proportion of total disposable income that is 

Saved (0.4% in US in 2004)

APS = saving ÷  real DY
As DY ↑, APC ↓ and APS ↑ (and the opposite) (save more as earn more)
APC + APS = 1 (= 100% of income)

Marginal Propensity to Consume – states what % of a given increase in DY will go toward consumption; how much the planned rate of consumption will change if there is a change in real DY

MPC = ∆ consumption ÷ ∆ real DY
Marginal Propensity to Save – states what % of a given increase in DY 

will go toward saving; how much the planned rate of saving will change if there is a change in real DY

MPS = ∆ saving ÷ ∆ real DY
MPC + MPS = 1 (= 100% of the ∆ in income)

Any change in real DY will cause a change in planned consumption represented by a movement along the consumption function

A change in any other relevant economic variable (non-income determinants) besides real 
DY will cause the consumption function to shift. Such variables could be:


1.  Changes in expectations such as inflation – if inflation is 
expected to decrease in the future, current consumption may shift down; if income is expected to increase, current consumption may increase


2.  Real household wealth – an increase in real household wealth 


will cause the consumption function to shift upward


3. Household debt – when households increase debt, current 
consumption increases; when it is too high, consumption may decrease as debt is paid off instead


4.  Taxation – taxes affect both consumption and saving. An 
increase in taxes would lower levels of both consumption and saving


5. Real interest rates

Changes in a non-income determinant will cause consumption and saving to shift in opposite directions

Changes in taxation, will cause consumption and saving to change in the same direction

Planned Investment Function

expected rate of return (r) ≥ real interest rate (i)
r ≥ real i
real interest rate = nominal interest rate – rate of inflation


graph r = i against investment $ to get ID curve


inverse relationship

Planned Investment – amount firms intend to invest, not the amounts they will actually invest if there are unplanned changes in inventories

Actual Investment = Planned I + Unplanned I (unplanned changes in 



inventory)

Non-interest rate determinants of ID:

1. Acquisition, maintenance, and operating costs – when costs fall, r from prospective investments rises, shifting ID curve to the right
2. Business taxes – after tax returns are looked at in making investment decisions; increase in T lowers r and shifts ID curve to the left

3. Technological change – rapid rate of technological progress shifts ID curve right

4. Stock of capital goods on hand – when economy is overstocked with production facilities and/or excessive inventories of finished goods, r on new investment declines resulting in shift of ID curve left

5. Expectations – optimism may result in ID curve shift to right and pessimism to the left

Ig is determined by Planned Investment Spending and r on the ID curve, therefore amount of Ig is constant at all levels of real GDP; Investment spending is autonomous consumption

graph Ig as investment $ against RGDP

add constant amount to C curve to get C + I
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Most volatile component of total spending:

1. Durability of capital – indefinite useful life and, with limits, purchases of capital goods are discretionary and can be postponed

· Variability of expectations

· profits

· changes in exchange rates

· political stability

· legal actions

· trade barriers

· government economic decisions

2. Irregularity of Innovation – technological progress is a major determinant of investment spending but major innovations occur quite infrequently

Changes in I cause most of the fluctuations in output and employment

Aggregate Expenditures will equal real output only where S = Ig 

Therefore, there are no unplanned changes in inventory at equilibrium

Saving and Planned Investment are equal at Equilibrium

1. Saving represents a leakage

2. Investment represents an injection

3. Not all output sold to consumers, some sold to business in form of capital goods

4. I is an adjunct to C, a potential replacement for leakage of S
Any GDP for which S > I is an above equilibrium GDP (This reduces GDP and 

output will be cut back because of an unplanned increase in inventories)

Any GDP for which I > S is a below equilibrium GDP (This drives GDP upward 

and output increases because of an unplanned decrease in inventories)

Government

Governmentt expenditures (G) add to total expenditures (aggregate) and 

increase RGDP


An increase in G shifts aggregate expenditure (AE) schedule 

upward and results in a higher GDP; the opposite holds true

G remains constant because we are assuming a lump sum tax




     
Government Expenditures
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Graph - add constant amount to C curve to get C + I + G
Lump sum tax – a tax of a constant amount; a tax yielding the same amount 

of tax revenue at each level of GDP

Net Exports (Xn)



Xn = (X – M)

and can be + or –

Positive Xn increase AE & GDP beyond what would be in a closed economy

Negative Xn reduce AE & GDP below what would be in a closed economy

Exports are autonomous consumption & Imports are induced consumption

Higher real GDP (income), the more the imports

International Economic Linkages:

1. A rising level of real output and thus income among foreign trading partners, permits a domestic economy to sell more goods abroad, thus raising the domestic net exports and increasing GDP

2. When a foreign country restricts their imports (tariff or non-tariff barriers) to stimulate their economy, they reduce exports of the domestic economies of their trading partners and depress those domestic economies

3. Prices of foreign made goods relative to domestic made goods influence exports and imports

4. Foreign exchange rates

a. Depreciation of currency – makes prices of domestic goods less expensive to foreign trading partners and stimulates export of those domestic goods

b. Appreciation of currency - makes prices of domestic goods more expensive to foreign trading partners and reduces export of those domestic goods

5. Generally subject to events in the rest of the world – Human factor
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Graph - add constant amount to C curve to get C + I + G + Xn

**Assuming positive value for Xn
Taxation and Equilibrium GDP


Tax lowers DY and thus lowers C and S 


MPC tells what fraction of a decline in DY will come out of  C


If MPC is 0.75 and government imposes a tax that 
generates 20 billion baht, consumption will be reduced by 15 billion baht (75% of 20 billion)


MPS tells what fraction of a decline in DI will come out of saving



If MPS is 0.25 and government imposes a tax that 
generates 20 billion baht, saving will be reduced by 5 billion baht (25% of 20 billion)

Taxes cause DY to fall short of GDP by the amount of the taxes


PI  -  T  =  DY  =  Ca  +  Sa 


Ca = after-tax consumption


Sa = after-tax saving

Increases in taxes lower AE schedule relative to the 45( line and reduce 

the equilibrium GDP

Decreases in taxes raise AE schedule relative to the 45( line and 

increase the 
equilibrium GDP

Equilibrium GDP occurs where:



AE  =  Ca  +  Ig  +  Xn  +  G  =  GDP

Multiplier Effect (Expenditure Multiplier)
Multiplier effect – a change in a component of AE leads to a larger change 

in equilibrium GDP

The multiplier determines how much larger that change will be





      the total change in RGDP

      initial change in spending

1. initial change in spending is usually associated with investment spending because of its volatility

2. changes in investment, net exports, government purchases and some consumption also lead to the multiplier effect

3. the multiplier works in both directions – increasing or decreasing RGDP

4. a “chain of spending” , although of diminishing importance at each successive step, will cumulate to a “multiple” change in RGDP

Multiplier Illustration:

Increase in I

   ∆ Y

∆ C  (MPC = 0.75)
∆ S  (MPS = 0.25)

Initial investment
  5.00


  3.75


   1.25

Second round

  3.75


  2.81


  0.94

Third round

  2.81


  2.11


  0.70

Fourth round

  2.11


  1.58


  0.53

Fifth round

  1.58


  1.19


  0.39

All other rounds
  4.75


  3.56


   1.19


Total

20.00


15.00


  5.00

Note that Savings is now equal to the initial Investment spending thus 

restoring an equilibrium situation

The MPS and the multiplier are inversely related

The smaller the fraction in any income saved, the greater the
re-spending at each round and the greater the multiplier

Simple Multiplier:
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Simple multiplier – only accounts for leakage due to Saving

Complex Multiplier:

Marginal Propensity
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Complex multiplier – accounts for leakages due to Saving, Taxes, and Imports

The multiplier magnifies fluctuations in business activity initiated by changes in spending

Open Economy Leakages

Injections into the income-expenditure stream equal leakages from the 

income stream

Leakages in open economy -  uses of income that do not involve domestic 

consumption (C)


Sa = after-tax saving


T = taxes


M = imports

Injections in open economy


I = investment


G = government spending


X = exports

At equilibrium:


leakages = injections

or
Sa  +  T  +  M  =  I  +  G  +  X

Balanced Budget Multiplier

Equal increases in G and T increase the equilibrium GDP by the same amount

In other words:



G increases by 20 million baht



T increases by 20 million baht



RGDP increases by 20 million baht

Why?

The reason:

1.
20 billion Bt increase in T with MPC of 0.75 will reduce C by 15 billion Bt


2.
G spends 20 billion Bt


3.
Overall result is a net upward shift of 5 billion Bt


4.
With a multiplier of 4, RGDP rises 20 billion Bt (5 billion Bt x 4)


5.
Increase in RGDP = increase in G = increase in T

6.
Hence, the balanced budget multiplier is one (1) and always one (1)

Accelerator Theory

Accelerator theory – the level of investment depends on the rate of 
change of national income, and as a result tends to be subject to substantial fluctuations

Induced investment – investment firms make to enable them to meet the extra 
consumer demand that comes about as a result of an increase in national income
Accelerator coefficient – the level of induced investment as a proportion 

of a rise in national income: ( = Ii /∆Y

How does the accelerator work?

1) When there is no change in income (and hence no change in consumption), the only investment needed is a relatively small amount of replacement investment

2) When income (and consumption) increases, there will have to be new investment in order to increase production capacity; this is induced investment (Ii)
3) Once this has happened, investment will fall back to replacement investment (Ir) unless there is a further rise in income (and consumption)

4) Thus, induced investment depends upon changes in national income (∆Y):

Ii = (∆Y


Where ( is the amount by which induced investment depends on 

national income and ( is known as the accelerator coefficient


The size of ( depends on the economy’s marginal capital-output 

ratio (also known as ICOR – incremental capital-output ratio)

( = alpha
An example of the accelerator (Sloman page 485)

Assumptions:

· The firm’s machines last exactly 10 years and then need replacing

· At the start of the example, the firm has 10 machines in place, one 10 years old, one 9 years old, one 8 years old, one 7 years old, and so on; thus one machine needs replacing each year

· Machines produce exactly 100 units of output per year and cannot be varied

· The firm always adjusts its output and stock of machinery to match consumer demand

The accelerator effect

	                                                                                            YEAR

	
	0
	1
	2
	3
	4
	5
	6

	Quantity demanded by consumers
	1000
	1000
	2000
	3000
	3500
	3500
	3400

	Number of machines required
	10
	10
	20
	30
	35
	35
	34

	Induced investment (Ii)
	
	0
	10
	10
	5
	0
	0

	Replacement investment (Ir)
	
	1
	1
	1
	1
	1
	0

	Total investment (Ii + Ir)
	
	1
	11
	11
	6
	1
	0


Analysis:

1) Investment will rise when the growth of national income (and hence consumer demand) is rising (∆Yt+1 > ∆Yt)

2) Investment will be constant even when national income is growing, if the increase in income this year is the same as last year (∆Yt+1 = ∆Yt)

3) Investment will fall even if national income is still growing, if the rate of growth is slowing down (∆Yt+1 > ∆Yt)

4) If national income is constant, investment will be confined to replacement investment only

5) If national income falls, even if only slightly, investment can be wiped out all together

Magnitude of accelerator could be reduced due to:

1) Many firms have spare capacity and/or carry inventories that enable then to meet extra demand without having to invest

2) Willingness of firms to invest depends on their confidence in future demand; firms take note of consumer demand when deciding how much to invest
3) Investment plans my have been made a long time in advance and firms may be unable to change these plans quickly

4) Capital equipment producers may not have capacity to meet a sudden surge in demand for machines

5) Firm could delay replacing machines and use old ones longer (replacement I)

Multiplier/accelerator interaction

1. If there is an increase in government expenditures (G), for example, this will lead to a multiplied rise in national income (multiplier effect)

2. This rise in national income will set off an accelerator effect as firms respond to the rise in income and the resulting rise in consumer demand by investing more (induced investment)

3. This rise in investment constitutes a further rise in injections and thus will lead to a second multiplied rise in income

4. If this rise in income is larger than the first, there will then be a second rise in investment (due to the accelerator) which will in turn cause a third rise in income (multiplier effect)

5. The process could continue depending on income (see points under Analysis of accelerator example on page 14 of these notes); in order for investment to go on rising, national income must rise faster and faster (which has not happened in the real world)

	 
 
Capacity utilization 
	 
Percent of capacity 
	Capacity
growth
July '06 to
July '07 

	
	
	

	
	Average
1972-2006 
	1994-95
High 
	2001-02
Low 
	2006
July 
	2007 
	

	
	
	
	
	
	Apr. 
	May 
	June 
	July 
	

	 
	 
	 
	 

	Total industry
	  81.0
	  85.1
	  73.6
	  82.4
	  81.7
	  81.4
	  81.8
	  81.9
	   2.0

	   Previous estimates
	     
	     
	     
	     
	  81.6
	  81.4
	  81.7
	     
	     

	 
	 
	 
	 

	Manufacturing (see note below)
	  79.8
	  84.6
	  71.6
	  80.9
	  80.2
	  80.0
	  80.4
	  80.7
	   2.3

	   Previous estimates
	     
	     
	     
	     
	  80.1
	  79.9
	  80.3
	     
	     

	Mining
	  87.4
	  88.9
	  84.8
	  91.3
	  90.0
	  90.1
	  90.4
	  91.0
	    .7

	Utilities
	  86.7
	  93.7
	  83.8
	  87.6
	  87.0
	  85.5
	  85.5
	  83.6
	   1.9

	 
	 
	 
	 

	Stage-of-process groups
	 
	 
	 

	Crude
	  86.5
	  89.5
	  82.0
	  89.5
	  89.2
	  89.4
	  89.5
	  90.0
	    .4

	Primary and semifinished
	  82.2
	  88.2
	  74.6
	  84.5
	  82.3
	  82.0
	  82.2
	  82.1
	   2.6

	Finished
	  77.8
	  80.5
	  70.0
	  77.9
	  78.6
	  78.3
	  78.8
	  79.1
	   2.0


http://www.federalreserve.gov/Releases/G17/Current/
The multiplier/accelerator interaction

Period t

J↑ → Yt↑




multiplier

Period t + 1

Yt↑ → I↑


   
        accelerator




I↑ → Yt + 1  ↑




multiplier




If  ↑ Yt + 1  > ↑ Yt then I↑

         accelerator ↑



If  ↑ Yt + 1 = ↑ Yt then I stays the same    no accelerator



If ↑ Yt + 1 < ↑ Yt then I ↓

         accelerator ↓ 



This in turn will have a multiplied upward effect,

no effect, or a multiplied downward effect 

respectively on national income

Period t + 2

This will then lead to a further accelerator effect and so on . . .
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