By How MucH Does GDP RISE IF
THE GOVERNMENT BuUuYs MORE
OutpuT?

Robert E. Hall

Hoover Institution and Department of Economics, Stanford

October 13, 2009






ESTIMATES OF OUTPUT AND
CONSUMPTION MULTIPLIERS FOR
MILITARY SPENDING

Consumption

Period GDP multiplier .
multiplier

1930-2008 0.55 -0.05
(0.08) (0.03)

1948-2008 0.47 -0.12
(0.28) (0.10)

1960-2008 0.13 -0.09
(0.65) (0.29)

1939-1948 0.53 -0.05
(0.07) (0.02)

1949-1955 0.48 -0.18
(0.56) (0.05)

1939-1944 0.36 -0.11
(0.10) (0.03)

1945-1949 0.39 -0.04

(0.08) (0.05)




WEIGHTS IMPLICIT IN REGRESSION
ESTIMATES OF OUTPUT AND
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ESTIMATES OF MULTIPLIERS FROM
VECTOR AUTOREGRESSIONS

Variable Multipliers and standard
Y=GDP errors (in parentheses)
_ ' Source
C=Con- impact T4 After8
sumption P quarters quarters
Blanchard-Perotti, stochastic trend Y 0.90 0.55 0.65 Table IV, p. 1347
(0.30) (0.60) (1.20)
Gali, et al. Y 0.41 0.31 0.68 Table 1, p. 233
(0.18) (0.54) (0.72)
C 0.07 0.11 0.49
(0.05) (0.14) (0.21)
Perotti Y 0.70 1.00 1.20 Figure 3, p. 43
(0.20) (0.50) (0.50)
C 0.10 0.30 0.40
(0.05) (0.20) (0.25)
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CONSUMPTION AND LABOR SUPPLY
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SIMPLE STATIC MODEL
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SIMPLE STATIC MODEL
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OUTPUT MULTIPLIER

Normalize so y = 1, wlog
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PROPERTIES OF THE STATIC MODEL

a <1 and ¥ > 0, so the output multiplier cannot exceed
one.
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PROPERTIES OF THE STATIC MODEL

a <1 and ¥ > 0, so the output multiplier cannot exceed
one.

Multiplier increases with 1), increases with «, and decreases
with o
Multiplier is close to one if

» 1 large and « close to one, OR

» o close to zero, OR

» ¢ close to one



CONSUMPTION MULTIPLIER

The consumption multiplier is never positive.
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PARAMETER VALUES

«, is widely believed to be around 0.7

Estimates of the Frisch elasticity of labor supply, ¢, range
from 0.2 to 1.0

o at the fairly standard value of 0.5
g=0.2
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IMPLIED MULTIPLIERS

Output multiplier is about 0.4, at the low end of the range
of empirical findings
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IMPLIED MULTIPLIERS

Output multiplier is about 0.4, at the low end of the range
of empirical findings

Consumption multiplier is —0.6, out of line with all of the
empirical evidence
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BOOSTING THE MULTIPLIERS

Variations in the markup of price over cost
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BOOSTING THE MULTIPLIERS

Variations in the markup of price over cost
Unemployment
Complementarity of consumption and hours of work

Negative response of investment to government
purchases—dynamic model
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MARKUP RATIO DECLINING WITH
OUTPUT
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IMPLICATIONS

Condition for output multiplier above one: w >

1—a41/1
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If ¢ = 0.5, the markup elasticity w needed to deliver an
output multiplier of 1 is 3.3, far above the plausible range.
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IMPLICATIONS

1—a41/1

Condition for output multiplier above one: w > ~—

If ¢ = 0.5, the markup elasticity w needed to deliver an
output multiplier of 1 is 3.3, far above the plausible range.

With w = 0.5, the output multiplier is 0.5 and the
consumption multiplier is —0.5.
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EMPLOYMENT RATE AND HOURS

Framework in my 2009 JPE paper
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EMPLOYMENT RATE AND HOURS

Framework in my 2009 JPE paper
Frisch labor supply function h(w) with elasticity 0.7
Employment rate function n(w) with elasticity 1.2

Elasticity of total hours of work h(w)n(w) is 1.9
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IMPLICATIONS

Output multiplier becomes 0.8 and the consumption
multiplier —0.2, an important step toward realism
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COMPLEMENTARITY
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COMPLEMENTARITY
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Parameter values: 0 = 0.4, ¢ =1.54, y =0.334 and 7 = 1.1
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COMPLEMENTARITY

ct-le — Mo Y
1-1/o 1+ 1/9

Parameter values: 0 = 0.4, ¢ =1.54, y =0.334 and 7 = 1.1

Frisch elasticities:
» Own-price elasticity of consumption: —0.5
» Wage elasticity of hours of work: 1.9

» Elasticity of consumption with respect to wage: 0.4
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IMPLICATIONS

With the negative of the elasticity of the markup, w, at 0.5,
the output multiplier is 0.97 and the consumption
multiplier is —0.03, figures easily consistent with the
empirical evidence.
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DYNAMIC MODEL WITH INVESTMENT
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DISCOUNTING AND EULER EQUATION
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DISCOUNTING AND EULER EQUATION
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PATH OF GOVERNMENT PURCHASES

g =7+ g9".
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ADJUSTMENT COST

I take the parameter x to be 8 at a quarterly rate,
corresponding to 2 at an annual rate, a representative value
from the literature on this subject.
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IMPLICATIONS

Output multiplier is 0.9 and consumption multiplier is zero,
in line with the evidence.
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PARAMETER VALUES

Parameters
o v, labor K, capital
Case confump- supply % comp'le- 7, lqbor adjust- , markup
tion L mentarity  weight response
elasticity ment cost
curvature
Base 0.4 154 0.334 1.103 8 0.7
Constant markup 0.4 1.54 0.334 1.103 8 0
No adjustment cost 0.4 154 0.334 1.103 0 0.7
No complementarity 0.5 1.9 0 1.102 8 0.7
Less elastic labor supply 0.4 0.5 0.334 0.617 8 0.7
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IMPULSE RESPONSES

Government purchases impulse responses

Impact 4 quarters later 8 quarters later
Case Output Cortlis:r:np- Output COnglnmp- Output Cortlis(;Jnmp-
Base 0.98 -0.03 0.68 -0.02 0.48 -0.01
Constant markup 0.60 -0.16 0.41 -0.12 0.28 -0.10
No adjustment cost 0.98 -0.03 0.69 -0.02 0.48 -0.01
No complementarity 0.92 -0.15 0.65 -0.10 0.46 -0.07
Less elastic labor supply ~ 0.40 -0.25 0.24 -0.21 0.13 -0.18
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CONCLUSION

The key to a substantial effect of government purchases on
output is a combination of a markup that declines when
output expands and elastic labor supply, possibly
associated with a sticky wage.
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ZERO BOUND ON NOMINAL INTEREST
RATE

At the zero bound, the output multiplier rises from 0.95 to
1.72 and the consumption multiplier from -0.07 to 0.26.
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MARKUP RESPONSE IN AN NK MODEL

Price persistence, Output  Consumption El f}i tlcz}{y t?f
0 multiplier multiplier ma uap) ato,
06 0.60 021 0.06
0.7 0.62 -0.20 0.13
08 0.68 018 029
09 1.02 0.04 0.84

0.95 1.56 0.18 1.22




MEASURING THE MARKUP ELASTICITY
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CoBB-DOUGLAS INDEX OF MARKUP
RATIO AND EMPLOYMENT RATE,
1948-2009
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EFFECTS OF STIMULUS MEASURE OF
FEBRUARY 2009 AND OF AN
ALTERNATIVE

2009 2010 2011 Sum

Stimulus purchases,

. 34.8 110.7 76.3 221.8
fiscal year

Stimulus purchases,

62.5 102.1 57.2 221.8
calendar year

GDP 13,700 14,043 14,604

Stimulus as a percent

of GDP 0.46 0.73 0.39 1.57
Effect on GDP, 110 128 070 308
percent

Front-loaded stimulus
as a percent of GDP

Effect on GDP,
percent

0.71 0.50 0.35 1.56

1.35 0.94 0.62 2.90




