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THE MULTIPLIER: AN INFORMAL
INTRODUCTION
Since households and firms are mutually

interdependent (recall the circular flow),
busts involve chain reactions.

booms and

The multiplier helps us understand the extent of the
chain reactions.

Basically, we want to understand how much extra
income and spending are created from an initial
change in spending.

Example: If construction spending rises by $100 billion, how
much does this affect the economy?

FOUR SIMPLIFYING ASSUMPTIONS FOR NO
(TO BE RECONSIDERED LATER)

1. We assume that producers are willing to
supply additional output at a fixed price.

¢ Changes in aggregate spending translate into
changes in aggregate output (NOT PRICES)

2. We take the interest rate as given.

3. We assume that there is no government
spending and no taxes.

4. We assume that exports and imports are zero.

THEMPC

A lot depends on  how much consumers spend when
they receive more income

Marginal propensity to consumer, or MPC
MPC=G consumer spending

G di sposabl e NCGmMme

For example, if consumer spending goes up by $6 and
disposable income goes up by $10, MPC = $6/10 = 0.6

Whatever is not spent is saved, so:

Marginal propensity to save, or ~ MPS= the fraction of an
additional dollar of disposable income that is saved.

MPS= 1MPC




CHAPTER 11 LECTURE - INCOME AND EXPENDITURE

THEMULTIPLIER

If AAAS = autonomous change in aggregate
spending and

AY = change in real GDP

And the multiplier =
AY = 1 .
AAAS MPC1 T

THE MULTIPLIER EFFECT

Each $1 increase in aggregate spending raises both
real GDP and disposable income by $1 i and causes
people to spend money. How much?

If investment spending rises by $100 billion, this will lead to
a second -round increase of MPC x $100 billion. It is
followed by a third -round increase in consumer spending
of MPC x MPC x $100 billion, and so on up to:

Total increase in real GDP = (1 + MPC + MPC? + MPC?
+...) x $100 billion, OR
Total increase in real GDP from a $100 billion rise in
Total GGDP =__1  x $100 billion
1 MPC

A-e
2y SPENDING
GENERATING

-
) MORE
%-y SPENDING

"~ MULTIPLIER EFFECT

A Occurs when an initial amount of
spending causes income to grow
by a larger amount

A The multiplier is calculated as:

A The greater the MPC, the higher
the spending multiplier.
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$100 CASH

i SPEND SAVE
SPEND SAVE
$64

SPEND / SAVE
$1280 AND SO ON...
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A The total potential effect on income
equals the initial change in spending
times the multiplier.

A When MPC = 0.8, the potential
increase in income from a $100
increase in spending is $100 3 5 =
$500. Saving will also increase by
$100.

10

THE MULTIPLIER WORKS IN BOTH DIRECTI

A Adecrease in spending during
an economic downturn can
cause a larger drop in income.

If consumers increase their saving
during a recession, they may

inadvertently make the recession
worse because of the multiplier.

" | ‘\
PARADOX OF THRIFT: IF HOUSEHOLDS SAVE

MORE, THE MULTIPLIER EFFECT LEADS TO
REDUCED INCOME, LEADING TO LESS SAVING.
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CONSUMPTION IS THE PORTION OF INCOM
NOT SAVED: INCOME =C + S.
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CONSUMPTION (thousands)

KEYNESIAN CONSUMPTION FUNCTIO

Y=C+S
C

Saving is negative
to the left of point
a and positive to
the right of point a.

2 3 4
INCOME (thousands)

T T T
5 6
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KEYNESIAN CONSUMPTION

A Consumption spending grows as

income grows but not as fast.

A As income rises, savings rise as a
percentage of income.

A Classical economists believe that
interest rates determine saving,
while Keynesians believe that
income determines saving.

| AVERAGE PROPENSITY TO
CONSUME (APC) AND SAVE (APS)

PERCENTAGE

OF INCOME
THAT IS USED
FOR
CONSUMPTION

PERCENTAGE
OF INCOME
THAT IS SAVED

(1Y)

A Because Y=C + S, APC + APS = 1.
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MARGINAL PROPENSITY TO
CONSUME (MPC) AND SAVE

THE CHANGE IN THE CHANGE IN

SAVING GIVEN A
CHANGE IN
INCOME (GS GY)

CONSUMPTION
GIVEN A
CHANGE IN
INCOME (GC/GY)

A Because Y=C+S, MPC + MPS =1

| OTHER DETERMINANTS OF CONSUMPTIO

Income is the principal determinant
of consumption and saving, but
other factors can shift the
consumption and saving schedules:

A Wealth

A Expectations about future prices

and income
A Household debt
A Taxes
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CURRENT DISPOSABLE INCOME AND CONSUME
SPENDING

Consumer
spending
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FIGURE 11-2 Krugman/Wells, Macroeconomics, 5e, © 2018 Worth Publishers
Data from: Bureau of Labor Statistics.

Current disposable income:  income after taxes are paid
and government transfers are received

2015 average household disposable income = $46,807;
2015 average household consumer spending = $45,912

THE CONSUMPTION FUNCTION

Consumption function:  an equation showing how

yd = household disposable income
MPC = marginal propensity to consume

a = a constant, autonomous consumer
spending i what a family would spend even
with zero income

an individual househol dés ¢

varies with the househol dds
c=a+ MPC xyd

Where

c= a househol dds consumer

20
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THE CONSUMPTION FUNCTION: CALCULATION

Recall,
MPC = Gc/ Gyd
Multiplying both sides of the equation by
Gyd, we get:

MPC x Gyd = Gc

In other words, when yd goes up by $1, ¢
goes up by MPC x $1.
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THE CONSUMPTION FUNCTION: GRAPH

Household
consumer .
spending, ¢ Consumption

c=a+MPCxyd function, ¢f

Slope = MPC
Ac=MPC x Ayd

hold current disposable income, yd

FIGURE 11-3 Krugman/Wells, Macroeconomics, Se, © 2018 Worth Publishers
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HOW WELL DO THE DATA FIT THE THEORY

Pretty well Hereds 201
is around $16,070 and MPC = 0.67.

Consumer
spending
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100,000 —
80,000 —
60,000
40,000 —

20,000

1 1 L |
0 $40,000 80,000 120,000 160,000
Current disposable income

FIGURE 11-4 Krugman/Wells, Macroeconomics, 5e, © 2018 Worth Publishers
Data from: Bureau of Labor Statistics,
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AGGREGATE CONSUMPTION FUNCTION

Aggregate consumption function:
the relationship for the economy as
a whole between aggregate
disposable income and aggregate
consumer spending

c=a+MPCxyd

Same form as consumption function,
just aggregate.

24
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SHIFTS IN THE AGGREGATE CONSUMPTION
FUNCTION

If consumers expect higher aggregate income or
wealth? Consumption increases  at all income
levels now and vice versa.

(a) An Upward Shift of the
Aggregate Consumption Function

(b) A Downward Shift of the
Aggregate Consumption Function

Consumer Consumer

SHIFTS IN THE AGGREGATE CONSUMPTION
FUNCTION: CAUSES
What causes shifts?
» Changes in expected future disposable income
» Changes in aggregate wealth
Did the aggregate consumption function shift after
WWII? It looks that way.

(a) A Simple Aggregate Consumption Function Fits

spending, € :gﬂm’?;‘am spending, € Aggregate Data from the Great Depression Years Quite Well . . . (:zishﬁztls%’:ﬁgu::jﬂ:mf
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FIGURE 11-5 Krugman/Wells, Macroecanamics, Se, © 2018 Worth Publishers. _ Disposable income, YD ::lli:m:f};ﬂ:s doltars) Disposable income, YD (billions of 2008 dellars)
25 Data trom: Bureau of Econarmic Analysis. 26
INVESTMENT SPENDING WHAT DRIVES (PLANNED) INVESTMENT SPENDIN
Small yet powerful: Although much smaller than
consumer spending, investment spending tends to Planned investment spending: the
drive the booms and busts in the business cycle. ; . .
(Shown here: six recent recessions) !nveStment spending th_at bu3|_nesses
::rl::::: W Consumer spending B Investment spending Intend to undertake dur'ng a. g|Ven
change q
5% = 2.9% 2.4% perIOd
0
. It depends on:
-10 o o 1. Interest rate
s [
ol 2. Expected future real GDP
= 'Izm“ | . =% 3. Current level of production capacity
739 “lo73-1975 1080 19811982 1990-1991 2001  2007-2009
Year
FIGURE 11-7 Krugman/Wells, Macroeconomics, 5e, © 2018 Warth Publishers 27 28

Data from: Bureau of Economic Analysis.
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THE INTEREST RATE AND INVESTMENT SPENDIN

Interest rates are often the cost of investment projects.

When interest rates are low, more loans are undertaken and
investment rises (other things equal).

(2) The Interest Rate on 30-Year Mortgages

30-year Housing

mortgage starts
rate (thousands) |+ Setoffasurge

Lower interest in housing starts.
fates.... 2,500 - y
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(b) Housing Starts
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FIGURE 1 56,0
Data from: Federal Reserve Bank of St. Lois.
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EXPECTED FUTURE REAL GDP, PRODUCTI
CAPACITY, AND INVESTMENT SPENDING

I f your firm has extra c¢
expect sales to increase, its investment will be
lower.

According to the

* A higher rate of growth in real GDP leads
to higher planned investment spending.

accelerator principle:

* A lower growth rate of real GDP leads to
lower planned investment spending.
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INVENTORIES AND UNPLANNED INVESTMENT SPENDI

Inventories: stocks of goods held to satisfy future
sales

Inventory investment: the value of the change in
total inventories held in the economy during a given
period

Unplanned inventory investment: unplanned
changes in inventories that occur when actual sales
are more or less than businesses expected

Actual investment spending:  the sum of planned
investment spending and unplanned inventory
investment

So, in any periOd: I= IUnplanned v IPlanned
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AGGREGATE INVESTMENT SCHEDU

Investment spending is
autonomous
(independent) of income.

INVESTMENT SPENDING (1)

T T T T T T
5

2 3 4 6
INCOME (Y) J
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THE INCOMBEXPENDITURE MODEL: ASSUMPTIO

The assumptions we make:

e Changes in overall spending lead to
changes in aggregate output.

* The interest rate is fixed.

« Taxes, government transfers, and
government purchases are all zero.

e Exports and imports are both zero.
(Future chapters loosen these assumptions.)
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PLANNED AGGREGATE SPENDING AND REAL G[

In our simplified economy,

GDP=C + | and
YD = GDP

and our aggregate consumption function is
C=A+MPC xYD

and we assume Ip,anned is fixed so

AEPIanned =C+ IPlanned

where planned aggregate spending = the total
amount of planned spending in the economy.
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WORKING WITH THE MODEL

Example of the model in action:
Example: If C =300+ 0.6 x YD, then

TABLE 11-2 Equilibrium When Real GDP = YD =AE,eq

Real GDP YD e Iplanned ABplanned
(billions of |(billions ofC(::::::‘:) ofl (billions of | (billions of
dollars) dollars) dollars) dollars)
$0 $0 $300 $500 $800
500 500 600 500 1,100
1,000 1,000 900 500 1,400
1,500 1,500 1,200 500 1,700
2,000 2,000 1,500 500 2,000
2,500 2,500 1,800 500 2,300
3,000 3,000 2,100 500 2,600
3,500 3,500 2,400 500 2,900
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PLANNED AGGREGATE SPENDING AND GDP

AEpianned. $4.000 —
consumer
spending
(billions
of dollars)

3,000 AE pianned

cF

AEpianned = € + Ipianned

2,000 —

\

C= 300+ 0.6 x YD
Planned

aggregate

spending is

equal to 800
consumer

spending plus 300

Totanaed 1 1 1 1 1 1 L 1
$500 biltion. 0 $500 1,000 1,500 2,000 2,500 3,000 3,500 4,000
Real GDP
(billions of dollars)
FIGURE 11-9 Krugman/Wells, Macreeconomics, e, © 2018 Worth Publishers
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PLANNED AGGREGATE SPENDING AND GDP:
EQUILIBRIUM

For all production levels except one, real GDP is
either more or less than  AEp; nneq

TABLE 11-3 Equilibrium When l;janneq= 0

Real GDP ABplanned lunplanned
(billions of dollars) | (billions of dollars) | (billions of dollars)

$0 $800 bLbynn
500 1,100 bcnn
1,000 1,400 bnnan
1,500 1,700 bHAn
2,000 2,000 0
2,500 2,300 200
3,000 2,600 400
3,500 2,900 600 37

INCOMEGSEXPENDITURE EQUILIBRIUM LOGIC

Planned aggregate spending can be different
from real GDP only if there is unplanned
inventory investment,  Ijnpianneqd » IN the economy.

If firms have overestimated sales and
produced too much, there will be unintended
additions to inventories  (and lyppiannea Will be
positive).

If firms have underestimated sales and
produced too little, there will be unintended
drops in inventories (and lyngannea Will be
negative).
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INCOMEGSEXPENDITURE EQUILIBRIUM EQUATIC

GDP =C +1

=C+ IPlanned + IUnplanned

= AEPIanned + Iunplanned

Whenever real GDP exceeds

= AEPIanned 1 IUnplanned IS
positive.

Whenever real GDP is less than  AEpnned s lunplanned 1S
negative.

(But firms will act to correct their mistakes by producing
more or less accordingly.)
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INCOMEGSEXPENDITURE BALANCE

The economy isin income dexpenditure
equilibrium when aggregate output (real
GDP) is equal to planned aggregate
spending.

Income dexpenditure equilibrium GDP:  the
level of real GDP at which real GDP equals
planned aggregate spending.

40
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INCOMEGSEXPENDITURE EQUILIBRIUM GRAPH

Planned $4,000 |-
aggregate
s:;nding, AEpianned = GOP 45-degree
AEptapned o7 line
(billions of ’,
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) 3,000 |- s 200) AEpianned
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2,000 A + MPC % GDP + Ipiapned
1,400 [+ vnene
1,000
800 -
’
.
. s 3 :
‘7 i 1 i 1 L L 1

o $500 1,000 1,500 2,000 2,500 3,000 3,500 4,000
)'/' Real GDP (billions of dollars)

Tynplanned 15 negative and GDP rises Tynpianned is positive and GDP falls

FIGURE 11-10 Krugman/Wells, Macroeconomics, 5e, © 2018 Worth Publishers
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SIMPLE AGGREGATE EXPENDITURES MOL}

Y =AE

/ AE=C+l,
c
e/
i

Point a in both
panels represents
zero saving
(income equals
s consumption). If
AE rises by $100,
lo equilibrium income
rises by $400,
where S = 1.
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SAVING & INVESTMENT  AGGREGATE EXPENDITURES
o
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MACROECONOMIC EQUILIBRIUM

A The economy is at equilibrium where injections
of spending (investment) equal withdrawals
(saving), or:

S

A At this point, there is no reason for the
economy to change its level of output or
income.
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SAVING AND INVESTMENT

8

b ,/ I, = 100
Ip = 100
| / |

o
36 4.0 4.4 48 5.2
/\ICOME (thousands)
- 104

An increase in investment of $100
creates more than a $100 increase in
income. In this case, $100 turns into a
$400 rise in income (from point e to
b).

100

SAVING AND INVESTMENT

44
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SAVING, INVESTMENT, AND
GOVERNMENT SPENDING

200 b/ 1+G

100 | |

L 1 L
36 4.0 44 48 52

INCOME (thousands)

An increase of $100 in government
204 spending has the same effect on
income as an increase in investment.
Both are injections to the economy.

SAVING, INVESTMENT, GOVERNMENT SPENDING
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| THE BALANCED BUDGET MULTIPLIE

A Equal changes in government spending and
taxation lead to an equal change in income.

A If a $1 billion increase in spending is financed
by a $1 billion tax increase, GDP rises $1 billion
regardless of the MPC.

THE BALANCED BUDGET
MULTIPLIER IS ALWAYS 1.
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RECESSIONARY GAP

THE INCREASE IN AGGREGATE
SPENDING NECESSARY TO BRING A

DEPRESSED ECONOMY BACK TO FUL
EMPLOYMENT

A This is not the total deficiency in GDP, which
is called the GDP gap. The recessionary gap
is the spending needed to close the GDP gap
when boosted by the multiplier.
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INFLATIONARY GAP

THE DECREASE IN AGGREGATE
SPENDING NECESSARY TO BRING AN

OVERHEATED ECONOMY BACK TO FUL
EMPLOYMENT

A Inflationary pressures occur when an economy
produces output above full employment.
Excess spending results in higher prices,
which can lead to other economic problems.
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