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Fiscal Policy

■ Government expenditure… 
• is a big component of GDP (20%) 
• is strongly counter-cyclical 

■ Popular idea: government spending is effective in stimulating output 
• The idea goes back to Keynes 

■ What does our model say?
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Government Spending:  
Theory
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Introducing Government
■ Consider the two-period New Keynsian model in the previous lecture note 

■ We will introduce the government into the model 

■ The government 

1. spends  at time  
2. finance the spending by taxing households through lump-sum tax  

■ The government budget constraint is 

■ We assume government spending is a total waste 

• Households do not enjoy utility from 

Gt t
Tt

Gt
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PtGt = Tt



Households and Firms
■ Households solve 

 
 
subject to 
 
 

■ Firms solve
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max
C0,C1,A0,l0

u(C0) − v(l0) + βu(C1)

P0C0 + A0 = W0l0 + D0−T0

P1C1 = (1 + i)A0 + W1l1 + D1−T1

max
L0,L1

D0 +
1

1 + i
D1

D0 = p0A0L0 − W0L0

D1 = p1A1L1 − W1L1



Retailers

■ The retailer’s optimal price setting implies 
 
 
 

■ The goods market clearing is
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Ct+Gt = AtLt

P0 = (1 − λ)
η

η − 1
p0 + λP̄0, P1 =

η
η − 1

p1 = P̄1



Equilibrium Conditions
■ Household labor supply is 

■ Euler equation is 

■ Firm’s labor demand 

■ Retailer’s price setting 
 

■ Goods market clearing
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C−σ
0

W0

P0
= v̄Lν

0

C−σ
0 = β(1 + i)

P0

P1
C−σ

1

At =
Wt

pt

P0 = (1 − λ)
η − 1

η
p0 + λP̄0, P1 =

η
η − 1

p1 = P̄1

C0 + G0 = A0L0, C1 + G1 = A1L1

(1)

(3)

(2)

(4)

(5)



Aggregate Supply and Demand 
■ Combining (1), (3), (4), and (5), we obtain the Phillps curve: 

 
 
 
 
This defines an increasing relationship between  and  (as before) 

■ Combining (2) and (5), we obtain the aggregate demand curve: 
 
 
 
 
This defines a decreasing relationship between  and  (as before)

P0 L0

P0 L0
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P0 =
1

1 − (1 − λ) η − 1
η

(A0L0−G0)σ

A0
v̄Lν

0

λP̄0

L0 =
1
A0 ((β(1 + i)

P0

P1 )
−1/σ

(A1L1−G1)+G0)



AS-AD Diagram
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L0

P0
Aggregate Demand 

L0 =
1
A0 ((β(1 + i)

P0

P1 )
−1/σ

(A1L1 − G1) + G0)
Phillips Curve 

(Aggregate Supply) 

P0 =
1

1 − (1 − λ) η − 1
η

(A0L0 − G0)σ

A0
v̄Lν

0

λP̄0
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P*0



Flexible Price Case λ = 0
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An Increase in G0
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An Increase in G0
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An Increase in G0
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An Increase in  under Flexible PriceG0

■ When prices are flexible,  increases employment 

■ Why? What happens to consumption ? 

■ Consumption goes down as  takes the resource away from  

• Households face tax of  and, as a result, are poorer  

■ Because  goes down, labor supply increases through income effect 

■ Do you find this channel intuitive or plausible?

G0 ↑

C0 = A0L0 − G0

G0 C0

T0 = G0

C0
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Government Spending Multiplier
■ We define government spending multiplier as 

 
 
 
How much $1 increase in  increases GDP 

■ Here, we have 
 
 
 

■ The multiplier is always lower than 1 because it crowds out consumption

G0
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dY0

dG0

dY0

dG0
=

dC0

dG0
⏟

<0

+ 1 < 1



RIgid Price Case λ = 1
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RIgid Price Case λ = 1
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An Increase in  under Rigid PriceG0

■ When prices are flexible,  increases employment 

■ Why? What happens to consumption ? 

■ Consumption does not change (recall ) 

■ Output increases one-for-one with :

G0 ↑

C0 = A0Kα
0 L1−α

0 − G0

C−σ
0 = β(1 + i)P0/P1C−σ

1

G0
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dY0

dG0
=

dC0

dG0
⏟

=0

+ 1 = 1



In-Between λ ∈ (0,1)
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In-Between λ ∈ (0,1)
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In-Between λ ∈ (0,1)
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In-Between λ ∈ (0,1)
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Multiplier in a General Case
■ The AD curve shifts by , but the Phillips curve shifts by less than  

■ Therefore, prices always go up  both because 
• income effect 
• higher aggregate demand 

■ Consumption ) falls, and fiscal multiplier is less than one

(1/A0)dG0 (1/A0)dG0

P0 ↑

(C0 = [β(1 + i)P1/P0]−1/σ C1
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dY0

dG0
=

dC0

dG0
⏟

≤0

+ 1 ≤ 1



Government Spending:  
Evidence

20



Log Government Expenditure

■ Obviously, we cannot conclude from this figure that  caused  

■ Can we identify the causal effect of ?

G0 ↑ Y0 ↓

G0
21
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Identifcation

■ We will cover three approaches: 
1. Narrative approach (Ramey-Shapiro, 1998) 
2. Forecast error approach (Ramey, 2011) 
3. Cross-sectional identification approach  

(Nakamura-Steinsson, 2011, Serrato-Wingender, 2016)
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Focus on Defense Spending
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IDENTIFYING GOVERNMENT SPENDING SHOCKS 7

FIGURE III
Components of Government Spending Fraction of Nominal GDP

What kind of spending constitutes nondefense spending?
Government data on spending by function shows that the category
of education, public order (which includes police, courts and pris-
ons), and transportation expenditures has increased to 50 percent
of total government spending The standard VAR approach
includes shocks to this type of spending in its analysis (Blanchard
and Perotti 2002). Such an inclusion is questionable for several
reasons. First, the biggest part of this category, education, is
driven in large part by demographic changes, which can have
many other effects on the economy. Second, to the extent that the
government provision of these services is more efficient than pri-
vate provision, then an increase in government spending might
have positive wealth effects. Thus, including these categories in
spending shocks is not the best way to test the neoclassical model
versus the Keynesian model.3

3. Some of the analyses, such as Eichenbaum and Fisher (2005) and Perotti
(2007), have tried to address this issue by using only “government consumption”
and excluding “government investment.” Unfortunately, this National Income and
Product Account distinction does not help. As the footnotes to the NIPA tables
state: “Government consumption expenditures are services (such as education and
national defense) produced by government that are valued at their cost of produc-
tion. . . . Gross government investment consists of general government and govern-
ment enterprise expenditures for fixed assets.” Thus, since teacher salaries are the
bulk of education spending, they would be counted as “government consumption.”
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1. Narrative Approach

■ Isolate events that  
A. BusinessWeek suddenly began to forecast large rises in defense spending 
B. induced by political events that were unrelated to the state of the U.S. economy 

■ Ramey-Shapiro (2011) identifies four government spending “shocks”: 
1. Korean War: June 1950 
2. Vietnam War: November 1963 
3. Cater-Reagan Buildup: December 1979 
4. 9/11: September 2001
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Impulse Response: Narrative Approach
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12 QUARTERLY JOURNAL OF ECONOMICS

FIGURE IV
Comparison of Identification Methods: Response to a Government Spending

Shock (Standard error bands are 68% confidence intervals)
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IDENTIFYING GOVERNMENT SPENDING SHOCKS 13

FIGURE IV
(CONTINUED)
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2. Forecast Error Approach

■ Construct forecast error of government spending: 

■ Measure  from survey of professional forecasters 

■ Changes in government spending that is not anticipated by the public

𝔼t−1ΔGt

26

ϵG
t = ΔGt − 𝔼t−1ΔGt



Impulse Response: Forecast Error Approach
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40 QUARTERLY JOURNAL OF ECONOMICS

FIGURE XII
The Effect of a Government Spending Shock, 1969–2008 Forecast Errors Based
on Survey of Professional Forecasters (Both 68% and 95% standard error bands

are shown)
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FIGURE XII
(CONTINUED )
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3. Cross-sectional Identification Approach

■ The previous two approaches rely on strong assumptions 

■ The narrative approach requires “shocks” to affect the US economy only through  
• Presumably, Korean War, Vietnam War or 9/11 affected many other things 

■ The forecast error approach also requires their only effect to be through  
• Why forecast errors? Presumably, something happened in that quarter. 

■ Can we achieve a better identification?

Gt

Gt

28



Serrato-Wingender (2016)

■ Ideally, we want a random change in  

■ Federal spending to local areas (counties) depends on population estimates  

■ These estimates exhibit a large measurement error from “true” population counts 

■ Population estimates are updated using the decimal census 
• Decimal census provides physical counts of the population in 1980, 1990, 2000 

■ The changes in federal spending coming from updates likely to be random 
• Measurement errors are presumably unrelated to the underlying economy

Gt

29



Empirical Implementation
■ The decimal census provides physical counts of the population in each county: 

• 1980, 1990, 2000 

■ The population counts become available after 3 years  

■ Federal spending in 1980, 1990, 2000 are allocated based on pop estimates 
• Start basing on the most recent Census counts in 1983, 1993, 2003 

■ Census “shock”: 

■ Estimate the following regression 
 

• : Impact of Census shock on the outcome  after  yearsβh y h
30

CSc,t = log(Popcount
c,t ) − log(Popest

c,t ) for t = 1980,1990,2000

yc,t+h − yc,t−1 = βhCSc,t + αt + X′￼c,tγ + ϵc,t



Impact on Federal Spending
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Figure 5: Federal Spending in the CFFR

40
50

60
70

P
er

ce
nt

 o
f N

IP
A

 S
pe

nd
in

g

1980 1990 2000 2010

Year

Share of Domestic Spending

Share of Total Spending

(a) CFFR and NIPA

0
10

20
30

P
er

ce
nt

 o
f T

ot
al

 S
pe

nd
in

g

Loans Individuals Retirement Grants Procurements Salaries

Spending Category

1980 1990

2000

(b) Spending by Category

Notes: Panel (a) plots the share of domestic and total federal expenditure reported in the NIPA
that is captured by the CFFR federal spending measure used in the estimations. Panel (b)
plots the share of CFFR federal spending by major category and year for 1980, 1990 and 2000.
Federal expenditures in NIPA Table 3.2 are from the Bureau of Economic Analysis. CFFR
data is from the U.S. Census Bureau (2010d).

Figure 6: Semi-Parametric Reduced-Form E! ects on Federal Spending from
Doubly-Robust Estimation

(a) No RA for Lagged Outcomes (b) Controlling for Lagged Outcomes
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Notes: These Þgures plot estimated reduced-form e! ects of a Census Shock on federal spending
with a 90% conÞdence interval. Panel (a) reports estimates that do not control for lagged
outcomes. Panel (b) reports estimates that control for outcomes in years -2 to 2. Standard
errors are bootstrapped and allow for arbitrary correlation at the state level. The plots are
based on estimates reported in column (1) of Tables 3 and 4. Note that, since federal spending
data is available starting in 1977, the the estimates for years -6 to -4 have a smaller estimation
sample, which explains the change in the size of the conÞdence interval. See Section4.2 for
more details and Appendix A for data sources.
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Impact on Income
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Figure 7: Semi-Parametric Reduced-Form E! ects on Income from Doubly-Robust
Estimation

(a) No RA for Lagged Outcomes (b) Controlling for Lagged Outcomes
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Notes: These Þgures plot estimated reduced-form e! ects of a Census Shock on income with a
90% conÞdence interval. Panel (a) reports estimates that do not control for lagged outcomes.
Panel (b) reports estimates that control for outcomes in years -2 to 2. Standard errors are
bootstrapped and allow for arbitrary correlation at the state level. The plots are based on
estimates reported in column (2) of Tables 3 and 4. See Section4.2 for more details and
Appendix A for data sources.

Figure 8: Semi-Parametric Reduced-Form E! ects on Employment from Doubly-Robust
Estimation

(a) No RA for Lagged Outcomes (b) Controlling for Lagged Outcomes
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Notes: These Þgures plot estimated reduced-form e! ects of a Census Shock on employment
with a 90% conÞdence interval. Panel (a) reports estimates that do not control for lagged
outcomes. Panel (b) reports estimates that control for outcomes in years -2 to 2. Standard
errors are bootstrapped and allow for arbitrary correlation at the state level. The plots are
based on estimates reported in column (3) of Tables 3 and 4. See Section4.2 for more details
and Appendix A for data sources.
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Impact on Employment
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Figure 7: Semi-Parametric Reduced-Form E! ects on Income from Doubly-Robust
Estimation

(a) No RA for Lagged Outcomes (b) Controlling for Lagged Outcomes
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Notes: These Þgures plot estimated reduced-form e! ects of a Census Shock on income with a
90% conÞdence interval. Panel (a) reports estimates that do not control for lagged outcomes.
Panel (b) reports estimates that control for outcomes in years -2 to 2. Standard errors are
bootstrapped and allow for arbitrary correlation at the state level. The plots are based on
estimates reported in column (2) of Tables 3 and 4. See Section4.2 for more details and
Appendix A for data sources.

Figure 8: Semi-Parametric Reduced-Form E! ects on Employment from Doubly-Robust
Estimation

(a) No RA for Lagged Outcomes (b) Controlling for Lagged Outcomes
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Notes: These Þgures plot estimated reduced-form e! ects of a Census Shock on employment
with a 90% conÞdence interval. Panel (a) reports estimates that do not control for lagged
outcomes. Panel (b) reports estimates that control for outcomes in years -2 to 2. Standard
errors are bootstrapped and allow for arbitrary correlation at the state level. The plots are
based on estimates reported in column (3) of Tables 3 and 4. See Section4.2 for more details
and Appendix A for data sources.
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Fiscal Multiplier
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Figure 9: Semi-parametric Estimates of the Income Multiplier from Doubly-robust
Estimation

(a) No RA for Lagged Outcomes (b) Controlling for Lagged Outcomes
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Notes: These Þgures plot estimated local income multiplier of federal spending with a 90% con-
Þdence interval. Panel (a) reports estimates that do not control for lagged outcomes. Panel (b)
reports estimates that control for outcomes in years -2 to 2. Standard errors are bootstrapped
and allow for arbitrary correlation at the state level. The plots are based on estimates reported
in column (4) of Tables 3 and 4. See Section4.2 for more details and Appendix A for data
sources.

Figure 10: Semi-parametric Estimates of Jobs per $1M from Doubly-robust Estimation

(a) No RA for Lagged Outcomes (b) Controlling for Lagged Outcomes
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Notes: These Þgures plot estimated employment e! ects per an additional million dollars of
federal spending with a 90% conÞdence interval. Panel (a) reports estimates that do not
control for lagged outcomes. Panel (b) reports estimates that control for outcomes in years -2
to 2. Standard errors are bootstrapped and allow for arbitrary correlation at the state level.
The plots are based on estimates reported in column (5) of Tables 3 and 4. See Section4.2 for
more details and Appendix A for data sources.
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Government Spending with 
Deficit Financing

35



Fiscal Multiplier Above One?
■ Can fiscal multipliers be above one? 

• This is what we saw with the cross-sectional identification 

■ Why was it below one in our model? 
• Households face higher taxes and, as a result, cut consumption 

■ Households budget constraints: 
 
 

■ Using the government budget , 
 

Tt = PtGt

36

P0C0 + A0 = W0l0 + D0 − T0

P1C1 = (1 + i)A0 + W1l1 + D1 − T1

P0C0 +
1

1 + i
P1C1 = [W0l0 + D0 − P0G0] +

1
1 + i [W1l1 + D1 − P1G1]



Debt to GDP Ratio
■ What if the government doesn’t tax immediately by issuing debt?

37



Deficit Financing
■ The government now issues debt to finance spending: 

 
 
 

■ Households budget constraint: 
 
 
 

■ These are the only modifications

38

P0G0 = B0

P1G1 + (1 + i)B0 = T1

P0C0 + A0 = W0l0 + D0

P1C1 = (1 + i)A0 + W1l1 + D1 − T1



Same as Before
■ Eliminating  and solve for : 

■ Plug the above expression into the household budget and eliminate : 
 

■ This is exactly the same budget constraint as before 

■ This implies equilibrium conditions remain completely unchanged 

■ Government spending still crowds out consumption and fiscal multiplier 

B0 T1

A0

≤ 1

39

T1 = P1G1 + (1 + i)P0G0

P0C0 +
1

1 + i
P1C1 = [W0l0 + D0 − P0G0] +

1
1 + i [W1l1 + D1 − P1G1]



Ricardian Equivalence
■ The previous result is called Ricardian Equivalence 

■ The timing of taxes is irrelevant for equilibrium outcomes 

• The government can tax immediately to finance  
• …or the government can issue debts to finance  
Regardless, we have the same allocation 

■ Why? 

■ Even if gov doesn’t tax today,  households know gov taxes more heavily tomorrow 

■ They save more and consume less today even if they don’t face taxes today 

■ Consumption is crowded out

G
G
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Government Spending with 
Borrowing Constrained Households

41



Borrowing Constraint

■ The previous argument relied on households’ ability to smooth consumption 

■ So, if households cannot smooth , Ricardian equivalence might fail 

■ In fact, as we saw in the consumption lecture, households are not smoothing  

■ We now assume certain fraction of households are borrowing constrained

C

C
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Introducing Hand-to-Mouth Households
■ We assume  faction of households cannot access saving/borrowing 

• denoted with superscript  (hand-to-mouth households) 

■ The remaining households are the same as before 

• denoted with superscript  (permanent-income households) 

■ We make the following simplifying assumptions: 

1. All households receive the same income,  
2. The labor supply  is determined by the aggregate labor supply equation: 

 
 
 
 
where 

θ ∈ [0,1]

h

p

Wtlt + Dt − Tt
l0

Ct ≡ θCh
t + (1 − θ)Cp

t
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C−σ
0

W0

P0
= v̄lν

0



Consumption of Hand-to-Mouth Households

■ The hand-to-mouth households consume the entire income period-by-period: 
 
 

■ As a result, the consumption of hand-to-mouth households at  ist = 0

44

P0Ch
0 = W0l0 + D0 − T0

P1Ch
1 = W1l1 + D1 − T1

Ch
0 =

1
P0

[W0l0 + D0 − T0]



Consumption of Permanent-Income Housheolds
■ The permanent-income households solve 

 
 
 
 

■ The solution for  is (assuming )Cp
0 u(C) = C1−σ /(1 − σ)

45

max
Cp

0 ,Cp
1 ,A0

u(Cp
0 ) + βu(Cp

1 )

s.t. P0C
p
0 + A0 = W0l0 + D0 − T0

P1C
p
1 = (1 + i)A0 + W1l1 + D1 − T1

Cp
0 =

1

1 +
( β(1 + i) P0

P1 )
1/σ

(1 + i) P0
P1

1
P0

(W0l0 + D0 − T0) +
1

(1 + i) P0

P1

1
P1

(W1l1 + D1 − T1)



Consumption Functions
■ Note that in equilibrium, 

 
 
 

■ Plugging these in, we have

46

1
Pt

(Wtlt + Dt) = AtLt

Ch
0 = A0L0 −

T0

P0
≡ Ch

0(L0, T0, P0)

T1 = (P0G0 − T0)(1 + i) + P1G1

(national income identify)

(Government budget)

Cp
0 =

(1 + i) P0
P1

(1 + i) P0
P1

+ ( β(1 + i) P0
P1 )

1/σ [A0L0 − G0 + 1

(1 + i) P0
P1

(A1L1 − G1)] ≡ Cp
0(L0, P0, G0, G1)



Equilibrium Conditions
■ Household labor supply is 

■ Consumption 

■ Firm’s labor demand 

■ Retailer’s price setting 

■ Goods market clearing 

■ Fiscal policy chooses {T0, G0, G1}
47

C−σ
0

W0

P0
= v̄Lν

0

At =
Wt

pt

P0 = (1 − λ)
η − 1

η
p0 + λP̄0, P1 =

η
η − 1

p1 = P̄1

C0 + G0 = A0L0, C1 + G1 = A1L1

(6)

(8)

(7)

(9)

(10)

Ch
0 = Ch

0(L0, T0, P0), Cp
0 = Cp

0(L0, P0, G0, G1), Ct = θCh
0 + (1 − θ)Cp

t



Aggregate Demand
■ The goods market clearing is 

■ Solving for  gives 
 
 
 
where 
 
 
 

■ This is our new aggregate demand curve

L0
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A0L0 = θCh
0(L0, T0, P0) + (1 − θ)Cp

0(L0, P0, G0, G1) + G0

L0 =
1
A0 (−MT

T0

P0
+ MGG0 + MC [A1L1 − G1])

MT = θ
1 − θ 1 + 1

β1/σ
( (1 + i) P0

P1 )

1 − σ
σ

, MG = 1
1 − θ 1 + θ 1

β1/σ
( (1 + i) P0

P1 )

1 − σ
σ

, MC = ( β(1 + i)
P0

P1 )
−1/σ



Aggregate Demand when θ = 0

■ Note that the earlier model is nested as a special case with  

■ When , we have ,  and , so that 
 
 
 
 
which is exactly what we used to have

θ = 0

θ = 0 MT = 0 MG = 1 MC = ( β(1 + i)
P0

P1 )
−1/σ
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L0 =
1
A0 ((β(1 + i)

P0

P1 )
−1/σ

(A1L1 − G1) + G0)



Aggregate Supply

■ The Phillips curve remains the same:

50

P0 =
1

1 − (1 − λ) η − 1
η

(A0L0 − G0)σ

A0
v̄Lν

0

λP̄0



Step-by-Step Understanding of Our Model

■ Let us understand our model in two-steps: 

1. How does the model behave with balanced-budget fiscal policy ( )? 

2. How does the model behave with deficit-financed fiscal policy ( )?

P0G0 = T0

G0 > 0,T0 = 0

51



1. Balanced Budget Fiscal Policy

■ With , the aggregate demand equation collapses to 
 
 

■ Again, this is exactly the same as the case without borrowing constraint ( ) 

■ Consequently, the impact of fiscal policy is unchanged. 

• Fiscal multiplier 

T0 = P0G0

θ = 0

≤ 1
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L0 =
1
A0 ((β(1 + i)

P0

P1 )
−1/σ

(A1L1 − G1) + G0)



Balanced Budget Fiscal Policy when θ ≫ 0
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G0 ↑

Cp
0

Y0 ↑

Ch
0 T0 ↑



2. Deficit-Financed Government Spending
■ With  and , 

 
 
 
 
 

■ Suppose prices are rigid, . Then 
 

■ Fiscal multiplier above one. Multiplier  when 

T0 = 0 G0 > 0

P0 = P̄0

→ ∞ θ → 1
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L0 =
1
A0

( MGG0 + MC [A1L1 − G1])

where MG = 1
1 − θ 1 + θ 1

β1/σ
( (1 + i) P0

P1 )

1 − σ
σ

, MC = ( β(1 + i)
P0

P1 )
−1/σ

dY0

dG0
=

d(A0L0)
dG0

= MG > 1 iff θ > 0



Deficit Financed Fiscal Policy when θ ≫ 0
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G ↑

Cp
0

Y0 ↑

Ch
0 ↑



Deficit Financed  when G0 θ > 0
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L0

P0

Phillips Curve 
P0 = P̄0

Aggregate Demand



Deficit Financed  when G0 θ > 0
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L0

P0

Phillips Curve 
P0 = P̄0

Aggregate Demand



Deficit Financed  when G0 θ > 0
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L0

P0

Phillips Curve 
P0 = P̄0

Aggregate Demand



Deficit Financed  when G0 θ > 0
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L0

P0

Phillips Curve 
P0 = P̄0

Aggregate Demand



Transfer Policies: 
Theory
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Stimulus Checks

■ Another common fiscal policy is to decrease  (financed by an increase in ) 

■ Such “economic stimulus payment” has been actively used recently: 
1. $300-$600 tax rebates in 2001 
2. $300-$600 tax rebates in 2008 
3. $500-$1200 stimulus checks in 2020 

■ We saw that they were effective in stimulating individual consumption 

■ What are the implications for the macroeconomy?

T0 T1
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Ricardian Equivalence, Again
■ When  and ,  solve 

 
 
 
 
 
 

■ How do changes in  affect  or ? — Nothing 

■ Once again, this is Ricardian equivalence 

■ Households understand if they receive transfers today, they will be taxed tomorrow

θ = 0 G0 = G1 = 0 {P0, L0}

{T0, T1} L0 P0

60

P0 =
1

1 − (1 − λ) η − 1
η

(A0L0 − G0)σ

A0
v̄Lν

0

λP̄0

L0 =
1
A0

MCA1L1, where MC = (β(1 + i)
P0

P1 )
−1/σ



Breaking Ricardian Equivalence
■ When  and assuming : 

 
 
 
 
where 
 

■ Now  does matter for aggregate demand. 

■ Constrained households do not save the transfers to prepare for the future tax hike 

■ With rigid prices, the transfer multiplier is 

θ > 0 G0 = G1 = 0

T0

dY0

dT0
= MT
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L0 =
1
A0 (−MT

T0

P0
+ MCA1L1)

MT = θ
1 − θ 1 + 1

β1/σ
( (1 + i) P0

P1 )

1 − σ
σ

, MC = ( β(1 + i)
P0

P1 )
−1/σ



Stimulus Checks  when  and T0 ↓ θ > 0 λ = 1
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L0

P0

Phillips Curve 
P0 = P̄0

Aggregate Demand 
L0 =

1
A0 (−MT

T0

P0
+ MCA1L1)

T0 ↓



Stimulus Checks  when  and T0 ↓ θ > 0 λ = 1
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L0

P0

Phillips Curve 
P0 = P̄0

Aggregate Demand 
L0 =

1
A0 (−MT

T0

P0
+ MCA1L1)

T0 ↓



Stimulus Checks  when  and T0 ↓ θ > 0 λ = 0
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L0

P0

Aggregate Demand 

L0 =
1

(A0Kα
0 )

1
1 − α (−MT

T0

P0
+ MCA1Kα

1 L1−α
1 )

1
1 − α

T0 ↓
Phillips Curve 

η − 1
η

(A0L0 − G0)σ

A0
v̄Lν

0 = 1



Stimulus Checks  when  and T0 ↓ θ > 0 λ = 0
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L0

P0

Aggregate Demand 

L0 =
1

(A0Kα
0 )

1
1 − α (−MT

T0

P0
+ MCA1Kα

1 L1−α
1 )

1
1 − α

T0 ↓
Phillips Curve 

η − 1
η

(A0L0 − G0)σ

A0
v̄Lν

0 = 1



Stimulus Checks  when T0 ↓ θ > 0

64

L0

P0

Phillips Curve 
P0 = P̄0

Aggregate Demand



Stimulus Checks  when T0 ↓ θ > 0
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Transfer Policies: 
Evidence 

— Egger, Haushofer, Miguel, Niehaus and Walker (2022)
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Randomized Control Trials

■ NGO distributed cash transfers in Kenya, 2014-2017 

■ One-time cash transfers of  $1000 to over 10,000 households in 653 villages 
• Randomized receiving households and villages 

■ Questions: 
1. How do households directly receiving transfers respond? 
2. How do households not directly receiving transfers but living in the receiving 

areas respond? 
3. How do firms in the areas receiving transfers respond? 
4. How do income and prices in the areas receiving transfers respond?

≈
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Spending Response after One Year
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GENERAL EQUILIBRIUM EFFECTS OF CASH TRANSFERS 2619

TABLE I

EXPENDITURES , SAVINGS AND INCOME .

(1) (2) (3) (4)

Recipient Households
Non-Recipient

Households

1(Treat Village)
Reduced Form

Total Effect
IV

Total Effect
IV

Control, Low-
Saturation
Mean (SD)

Panel A: Expenditure
Household expenditure, annualized 293!59 338!57 334!77 2536!01

(60!11) (109!38) (123!20) (1933!51)
Non-durable expenditure,
annualized

187!65 227!20 317!62 2470!69
(58!59) (99!63) (119!76) (1877!23)

Food expenditure, annualized 72!04 133!84 133!30 1578!05
(36!96) (63!99) (58!56) (1072!00)

Temptation goods expenditure,
annualized

6!55 5!91 ! 0!68 37!07
(5!79) (8!82) (6!50) (123!54)

Durable expenditure, annualized 95!09 109!01 8!44 59!41
(12!64) (20!24) (12!50) (230!83)

Panel B: Assets
Assets (non-land, non-house), net
borrowing

178!78 183!38 133!06 1131!66
(24!66) (44!26) (78!33) (1419!70)

Housing value 376!92 477!29 80!65 2032!11
(26!37) (38!80) (215!81) (5028!27)

Land value 51!28 158!47 544!85 5030!03
(186!22) (260!91) (459!57) (6604!66)

Panel C: Household balance sheet
Household income, annualized 79!43 135!70 224!96 1023!36

(43!80) (92!10) (85!98) (1634!02)
Net value of household transfers
received, annualized

! 1!68 ! 7!43 8!85 130!08
(6!81) (13!06) (19!11) (263!65)

Tax paid, annualized 1!94 ! 0!09 1!68 16!92
(1!28) (2!02) (2!02) (36!50)

ProÞts (ag & non-ag), annualized 26!24 35!85 36!37 485!56
(23!67) (47!66) (44!88) (786!92)

Wage earnings, annualized 42!43 73!66 182!63 494!95
(32!23) (60!82) (65!53) (1231!12)

Note: Notes: Column 1 reports the coefÞcient on an indicator for treatment village from a regression using data from eligible
households (as classiÞed by the GE census team), and includes an indicator for saturation status of the sublocation (Equation (1)).
Column 2 reports the total effect on treated households (eligible recipients) from the ÒoptimalÓ IV spatial regression of each outcome
on the amount transferred per capita to a householdÕs own villagev (instrumented by village treatment status), and to villages other
than v in each 2 km wide band around the household (instrumented by the share of eligible households assigned to treatment in
villages other thanv inside the band), as in Equation (2). For this analysis, the sample is restricted to eligible households, including
between 5372 and 5424 observations. Column 3 presents the average spillover effect on eligible households in control villages as well as
ineligible households (5448 to 5509 observations), coming from a stacked spatial regression of each outcome on the amount transferred
per capita GDP to each 2 km wide band around each household (instrumented by the share of eligibles assigned to treatment in each
band), as in Equation (3). The reported average effect comes from a population-share-weighted average effect experienced by those
two groups, and is representative of the average untreated household. The number of bands included in columns 2 and 3 is chosen,
as pre-speciÞed, by minimizing the BIC. Column 4 reports the weighted mean and standard deviations of the outcome variables in
low-saturation control villages (across eligible and ineligible households). Each regression is weighted by inverse sampling weights and
contains baseline values of the outcome when available. Standard errors are clustered at the sublocation in column 1, and calculated
following Conley (2008) using a uniform kernel out to 10 km in columns 2 and 3.
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Spending Response after One Year
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GENERAL EQUILIBRIUM EFFECTS OF CASH TRANSFERS 2619

TABLE I

EXPENDITURES , SAVINGS AND INCOME .

(1) (2) (3) (4)

Recipient Households
Non-Recipient

Households

1(Treat Village)
Reduced Form

Total Effect
IV

Total Effect
IV

Control, Low-
Saturation
Mean (SD)

Panel A: Expenditure
Household expenditure, annualized 293!59 338!57 334!77 2536!01

(60!11) (109!38) (123!20) (1933!51)
Non-durable expenditure,
annualized

187!65 227!20 317!62 2470!69
(58!59) (99!63) (119!76) (1877!23)

Food expenditure, annualized 72!04 133!84 133!30 1578!05
(36!96) (63!99) (58!56) (1072!00)

Temptation goods expenditure,
annualized

6!55 5!91 ! 0!68 37!07
(5!79) (8!82) (6!50) (123!54)

Durable expenditure, annualized 95!09 109!01 8!44 59!41
(12!64) (20!24) (12!50) (230!83)

Panel B: Assets
Assets (non-land, non-house), net
borrowing

178!78 183!38 133!06 1131!66
(24!66) (44!26) (78!33) (1419!70)

Housing value 376!92 477!29 80!65 2032!11
(26!37) (38!80) (215!81) (5028!27)

Land value 51!28 158!47 544!85 5030!03
(186!22) (260!91) (459!57) (6604!66)

Panel C: Household balance sheet
Household income, annualized 79!43 135!70 224!96 1023!36

(43!80) (92!10) (85!98) (1634!02)
Net value of household transfers
received, annualized

! 1!68 ! 7!43 8!85 130!08
(6!81) (13!06) (19!11) (263!65)

Tax paid, annualized 1!94 ! 0!09 1!68 16!92
(1!28) (2!02) (2!02) (36!50)

ProÞts (ag & non-ag), annualized 26!24 35!85 36!37 485!56
(23!67) (47!66) (44!88) (786!92)

Wage earnings, annualized 42!43 73!66 182!63 494!95
(32!23) (60!82) (65!53) (1231!12)

Note: Notes: Column 1 reports the coefÞcient on an indicator for treatment village from a regression using data from eligible
households (as classiÞed by the GE census team), and includes an indicator for saturation status of the sublocation (Equation (1)).
Column 2 reports the total effect on treated households (eligible recipients) from the ÒoptimalÓ IV spatial regression of each outcome
on the amount transferred per capita to a householdÕs own villagev (instrumented by village treatment status), and to villages other
than v in each 2 km wide band around the household (instrumented by the share of eligible households assigned to treatment in
villages other thanv inside the band), as in Equation (2). For this analysis, the sample is restricted to eligible households, including
between 5372 and 5424 observations. Column 3 presents the average spillover effect on eligible households in control villages as well as
ineligible households (5448 to 5509 observations), coming from a stacked spatial regression of each outcome on the amount transferred
per capita GDP to each 2 km wide band around each household (instrumented by the share of eligibles assigned to treatment in each
band), as in Equation (3). The reported average effect comes from a population-share-weighted average effect experienced by those
two groups, and is representative of the average untreated household. The number of bands included in columns 2 and 3 is chosen,
as pre-speciÞed, by minimizing the BIC. Column 4 reports the weighted mean and standard deviations of the outcome variables in
low-saturation control villages (across eligible and ineligible households). Each regression is weighted by inverse sampling weights and
contains baseline values of the outcome when available. Standard errors are clustered at the sublocation in column 1, and calculated
following Conley (2008) using a uniform kernel out to 10 km in columns 2 and 3.

 14680262, 2022, 6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.3982/E

C
T

A
17945, W

iley O
nline Library on [23/04/2024]. S

ee the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline Library for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons License

Non-recipient households 
increase spending by $335 
(13% increase)



Income Response
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GENERAL EQUILIBRIUM EFFECTS OF CASH TRANSFERS 2619

TABLE I

EXPENDITURES , SAVINGS AND INCOME .

(1) (2) (3) (4)

Recipient Households
Non-Recipient

Households

1(Treat Village)
Reduced Form

Total Effect
IV

Total Effect
IV

Control, Low-
Saturation
Mean (SD)

Panel A: Expenditure
Household expenditure, annualized 293!59 338!57 334!77 2536!01

(60!11) (109!38) (123!20) (1933!51)
Non-durable expenditure,
annualized

187!65 227!20 317!62 2470!69
(58!59) (99!63) (119!76) (1877!23)

Food expenditure, annualized 72!04 133!84 133!30 1578!05
(36!96) (63!99) (58!56) (1072!00)

Temptation goods expenditure,
annualized

6!55 5!91 ! 0!68 37!07
(5!79) (8!82) (6!50) (123!54)

Durable expenditure, annualized 95!09 109!01 8!44 59!41
(12!64) (20!24) (12!50) (230!83)

Panel B: Assets
Assets (non-land, non-house), net
borrowing

178!78 183!38 133!06 1131!66
(24!66) (44!26) (78!33) (1419!70)

Housing value 376!92 477!29 80!65 2032!11
(26!37) (38!80) (215!81) (5028!27)

Land value 51!28 158!47 544!85 5030!03
(186!22) (260!91) (459!57) (6604!66)

Panel C: Household balance sheet
Household income, annualized 79!43 135!70 224!96 1023!36

(43!80) (92!10) (85!98) (1634!02)
Net value of household transfers
received, annualized

! 1!68 ! 7!43 8!85 130!08
(6!81) (13!06) (19!11) (263!65)

Tax paid, annualized 1!94 ! 0!09 1!68 16!92
(1!28) (2!02) (2!02) (36!50)

ProÞts (ag & non-ag), annualized 26!24 35!85 36!37 485!56
(23!67) (47!66) (44!88) (786!92)

Wage earnings, annualized 42!43 73!66 182!63 494!95
(32!23) (60!82) (65!53) (1231!12)

Note: Notes: Column 1 reports the coefÞcient on an indicator for treatment village from a regression using data from eligible
households (as classiÞed by the GE census team), and includes an indicator for saturation status of the sublocation (Equation (1)).
Column 2 reports the total effect on treated households (eligible recipients) from the ÒoptimalÓ IV spatial regression of each outcome
on the amount transferred per capita to a householdÕs own villagev (instrumented by village treatment status), and to villages other
than v in each 2 km wide band around the household (instrumented by the share of eligible households assigned to treatment in
villages other thanv inside the band), as in Equation (2). For this analysis, the sample is restricted to eligible households, including
between 5372 and 5424 observations. Column 3 presents the average spillover effect on eligible households in control villages as well as
ineligible households (5448 to 5509 observations), coming from a stacked spatial regression of each outcome on the amount transferred
per capita GDP to each 2 km wide band around each household (instrumented by the share of eligibles assigned to treatment in each
band), as in Equation (3). The reported average effect comes from a population-share-weighted average effect experienced by those
two groups, and is representative of the average untreated household. The number of bands included in columns 2 and 3 is chosen,
as pre-speciÞed, by minimizing the BIC. Column 4 reports the weighted mean and standard deviations of the outcome variables in
low-saturation control villages (across eligible and ineligible households). Each regression is weighted by inverse sampling weights and
contains baseline values of the outcome when available. Standard errors are clustered at the sublocation in column 1, and calculated
following Conley (2008) using a uniform kernel out to 10 km in columns 2 and 3.

 14680262, 2022, 6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.3982/E

C
T

A
17945, W

iley O
nline Library on [23/04/2024]. S

ee the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline Library for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons License

GENERAL EQUILIBRIUM EFFECTS OF CASH TRANSFERS 2619

TABLE I

EXPENDITURES , SAVINGS AND INCOME .

(1) (2) (3) (4)

Recipient Households
Non-Recipient

Households

1(Treat Village)
Reduced Form

Total Effect
IV

Total Effect
IV

Control, Low-
Saturation
Mean (SD)

Panel A: Expenditure
Household expenditure, annualized 293!59 338!57 334!77 2536!01

(60!11) (109!38) (123!20) (1933!51)
Non-durable expenditure,
annualized

187!65 227!20 317!62 2470!69
(58!59) (99!63) (119!76) (1877!23)

Food expenditure, annualized 72!04 133!84 133!30 1578!05
(36!96) (63!99) (58!56) (1072!00)

Temptation goods expenditure,
annualized

6!55 5!91 ! 0!68 37!07
(5!79) (8!82) (6!50) (123!54)

Durable expenditure, annualized 95!09 109!01 8!44 59!41
(12!64) (20!24) (12!50) (230!83)

Panel B: Assets
Assets (non-land, non-house), net
borrowing

178!78 183!38 133!06 1131!66
(24!66) (44!26) (78!33) (1419!70)

Housing value 376!92 477!29 80!65 2032!11
(26!37) (38!80) (215!81) (5028!27)

Land value 51!28 158!47 544!85 5030!03
(186!22) (260!91) (459!57) (6604!66)

Panel C: Household balance sheet
Household income, annualized 79!43 135!70 224!96 1023!36

(43!80) (92!10) (85!98) (1634!02)
Net value of household transfers
received, annualized

! 1!68 ! 7!43 8!85 130!08
(6!81) (13!06) (19!11) (263!65)

Tax paid, annualized 1!94 ! 0!09 1!68 16!92
(1!28) (2!02) (2!02) (36!50)

ProÞts (ag & non-ag), annualized 26!24 35!85 36!37 485!56
(23!67) (47!66) (44!88) (786!92)

Wage earnings, annualized 42!43 73!66 182!63 494!95
(32!23) (60!82) (65!53) (1231!12)

Note: Notes: Column 1 reports the coefÞcient on an indicator for treatment village from a regression using data from eligible
households (as classiÞed by the GE census team), and includes an indicator for saturation status of the sublocation (Equation (1)).
Column 2 reports the total effect on treated households (eligible recipients) from the ÒoptimalÓ IV spatial regression of each outcome
on the amount transferred per capita to a householdÕs own villagev (instrumented by village treatment status), and to villages other
than v in each 2 km wide band around the household (instrumented by the share of eligible households assigned to treatment in
villages other thanv inside the band), as in Equation (2). For this analysis, the sample is restricted to eligible households, including
between 5372 and 5424 observations. Column 3 presents the average spillover effect on eligible households in control villages as well as
ineligible households (5448 to 5509 observations), coming from a stacked spatial regression of each outcome on the amount transferred
per capita GDP to each 2 km wide band around each household (instrumented by the share of eligibles assigned to treatment in each
band), as in Equation (3). The reported average effect comes from a population-share-weighted average effect experienced by those
two groups, and is representative of the average untreated household. The number of bands included in columns 2 and 3 is chosen,
as pre-speciÞed, by minimizing the BIC. Column 4 reports the weighted mean and standard deviations of the outcome variables in
low-saturation control villages (across eligible and ineligible households). Each regression is weighted by inverse sampling weights and
contains baseline values of the outcome when available. Standard errors are clustered at the sublocation in column 1, and calculated
following Conley (2008) using a uniform kernel out to 10 km in columns 2 and 3.
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TABLE III

ENTERPRISE OUTCOMES .

(1) (2) (3) (4)

Treatment Villages Control Villages

1(Treat Village)
Reduced Form

Total Effect
IV

Total Effect
IV

Control,
Low-Saturation

Weighted Mean (SD)

Panel A: All enterprises
Enterprise proÞts, annualized ! 2!27 55!77 35!08 156!79

(21!42) (36!73) (37!36) (292!84)
Enterprise revenue, annualized ! 29!61 322!16 237!16 494!45

(102!74) (138!17) (112!72) (1223!07)
Enterprise costs, annualized ! 13!32 89!35 73!08 117!22

(28!63) (38!51) (46!77) (263!46)
Enterprise wage bill, annualized ! 15!90 75!99 66!57 97!35

(25!49) (30!64) (35!86) (237!01)
Enterprise proÞt margin 0!01 ! 0!11 ! 0!12 0!33

(0!02) (0!06) (0!05) (0!30)
Panel B: Non-agricultural enterprises
Enterprise inventory 11!02 34!69 16!90 50!41

(9!14) (13!39) (10!66) (131!86)
Enterprise investment, annualized 4!00 13!58 6!82 46!57

(7!05) (13!10) (7!96) (167!44)
Panel C: Village-level
Number of enterprises 0!01 0!02 0!01 1!12

(0!01) (0!01) (0!01) (0!14)

Note: Column 1 reports the coefÞcient on an indicator for treatment village, and includes an indicator for saturation status of the
sublocation. Column 2 reports the total effect on enterprises in treatment villages (own-village effect plus across-village spillover) from
the ÒoptimalÓ IV spatial regression of each outcome on the amount transferred per capita to a enterpriseÕs own villagev (instrumented
by village treatment status), and to villages other thanv in each 2 km wide band around the enterprise (instrumented by the share of
eligible households assigned to treatment in villages other thanv inside the band). Column 3 reports the total effect on enterprises
in control villages (across-village spillover only). For each column, we stack three separate regressions for own-farm enterprises, non-
agricultural enterprises operated within the household, and non-agricultural enterprises operated outside the household, due to our
independent sampling across these enterprise categories (Equations (8) and (9) in in Appendix G.2). We have between 9997 and
10,254 observations for all enterprises, and 2389 to 2398 for variables we collect for non-ag enterprises only, and 653 villages. The
number of bands included in columns 2 and 3 is chosen, as pre-speciÞed, by minimizing the BIC. Column 4 reports the weighted mean
and standard deviations of the outcome variables in low-saturation control villages (across all enterprise categories). Each regression
is weighted by inverse sampling weights and contains village-level baseline averages of the outcome variable by enterprise category
when available. For monetary values, we convert effects to a per-household level by multiplying the average effect per enterprise in
each enterprise category by the number of enterprises in that category, dividing by the number of households in our study area, and
summing over all enterprise categories. For the number of enterprises, we run regressions at the village level, where the outcome is
the number of enterprises per household in each category; we weight by the number of households in each village and sum up over
all enterprise categories. For the proÞt margin, we weight the effects across all enterprise categories by their share in the economy,
and across each enterprise by revenue, so that our estimate represents the effect on the revenue-weighted average enterprise in the
economy. Standard errors are clustered at the sublocation in column 1, and calculated followingConley (2008) using a uniform kernel
out to 10 km in columns 2 and 3.

what we believe to be purely non-productive assets, with small gains in productive agri-
cultural assets (e.g., farm tools) and a modest gain for potentially productive assets (Ta-
ble B.1). We also fail to detect any investment response for non-agricultural enterprises
owned by recipient households: neither investment nor inventories increase relative to
eligible owners in control villages (Table B.3, Panel B). Taken together, these patterns are
also consistent with the cash transfer program generating only a limited local investment
response.
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To sum up the results so far, cash transfer recipient households receive and spend most
of the transfer, leading to higher local enterprise revenues. This positive aggregate de-
mand shock, in turn, appears to increase the income of local non-recipient households,
leading to higher spending on their part. This pattern provides initial evidence for a posi-
tive multiplier effect of the cash transfer program, an issue we return to below.

4.5. Effects on Output Prices

We turn next to effects on consumer goods prices in order to understand the ex-
tent to which other monetary impacts are real as opposed to nominal. Overall, we Þnd
small, positive, and precisely estimated effects on consumer goods prices. For our overall
expenditure-weighted log-index of market prices, both the ATE and average maximum
transfer effect are small and precisely estimated near zero (TableIV ). The tight standard
errors allow us to rule out even relatively small price effects: with 95 percent conÞdence,
the ATE across the study period is below 0.0022 log points, or 0.22 percent. For the av-
erage maximum transfer effect across markets, the upper bound of the 95 percent conÞ-
dence interval is 0.01 log points, or 1 percent. Price effects are also small across almost all

TABLE IV

OUTPUT PRICES .

(1) (2) (3) (4)

Overall Effects ATE by Market Access

ATE
Average Maximum

Effect (AME) Below Median Above Median

All goods 0!0010 0!0042 0!0017 0!0007
(0!0006) (0!0031) (0!0009) (0!0007)

By tradability More tradable 0!0014 0!0062 0!0023 0!0021
(0!0015) (0!0082) (0!0023) (0!0018)

Less tradable 0!0009 0!0034 0!0015 0!0001
(0!0006) (0!0032) (0!0011) (0!0008)

By sector Food items 0!0009 0!0036 0!0016 0!0002
(0!0006) (0!0033) (0!0012) (0!0008)

Non-durables 0!0014 0!0061 0!0026 0!0019
(0!0017) (0!0089) (0!0026) (0!0019)

Durables 0!0019 0!0070 ! 0!0009 0!0034
(0!0011) (0!0061) (0!0011) (0!0016)

Livestock ! 0!0008 ! 0!0027 ! 0!0008 ! 0!0017
(0!0010) (0!0052) (0!0004) (0!0020)

Temptation goods ! 0!0011 ! 0!0112 ! 0!0008 ! 0!0003
(0!0026) (0!0143) (0!0036) (0!0035)

Note: Each row represents a regression of the logarithm of a price index on the ÒoptimalÓ number of lags and distance bands of
per capita GiveDirectly transfers in each band. Price indices are based on 321,628 non-missing price quotes for 70 commodities and
products. For each product, we take the logarithm of the median price quote in a market-month, and create our market price indices as
an expenditure-weighted average of these median price quotes across all goods in that market-month. Regressions include a panel of
1734 market-by-month observations. The number of bands and lags is chosen sequentially by minimizing the BIC, as pre-speciÞed, for
the overall price index, which selects a 4 km radius; subcomponents use this value as well. Regressions include a full set of market and
month Þxed effects. Column 1 reports the implied ATE, calculated by evaluating the ÒoptimalÓ regression speciÞcation at the average
level of treatment intensity between September 2014 and March 2017, the time during which transfers went out. Column 2 reports the
average maximum effect, calculated at the average across all markets of the month in which the largest per capita transfers went into
a marketÕs neighborhood (up to the largest band selected by the algorithm). Columns 3 and 4 break down the ATE by market access,
deÞned asMA m =

! 10
r= 0 r! " Nr , where" = 8 and Nr is the population in the r ! 2 to r km band around each market. Standard errors

(in parentheses) are as inConley (2008) and we allow for spatial correlation up to 10 km and autocorrelation up to 12 months.
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FIGURE 1.ÑTransfer multiplier over time. Notes: Panel A shows the cumulative expenditure multiplier over
the Þrst 29 months after start of the transfers in the top panel, and the corresponding quarterly impulse re-
sponse function (IRF) in the bottom panel. The integral under this IRF yields our overall point estimate of
2.58. Colored areas below the IRF represent the different components of expenditure and the adjacent table
indicates their total (over time) contribution. Darker shading indicates cases where a component turns neg-
ative in a given quarter, leading some areas to overlap. Brackets around the quarterly IRF point estimates
indicate ± 1SE conÞdence intervals obtained from 2000 wild bootstrap replications. Whiskers below the over-
all point estimate indicate one-sided conÞdence intervals from the same bootstrap procedure, withp -values
corresponding to tests of the one-sided hypothesesH 0 : M < 0 and H 0 : M < 1 presented at the horizontal
lines at 0 and 1, respectively. Panel B repeats the same exercise for the income multiplier. Panel C presents
results from aggregating the two estimators either by averaging them (left-hand side) or testing the joint null
that both are less than the indicated critical values (right-hand side). In each case, whiskers indicate one-sided
conÞdence intervals obtained via the bootstrap as above.

share of hand-to-mouth consumers, and the existence of Þnancial savings opportunities),
differences in data and measurement, as well as any effects on (or expectations of effects
on) either monetary policy or future taxes in the U.S., the latter being response effects
that this studyÕs experimental design usefully allows us to avoid.

5.2. Alternative Assumptions

We also consider several alternative multiplier estimates that treat prices, exports/
imports, and the Þrst three quarters of data post-transfer in different ways. A Þrst alter-
native presents the multiplier in nominal rather than real terms: the nominal expenditure
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FIGURE 1.ÑTransfer multiplier over time. Notes: Panel A shows the cumulative expenditure multiplier over
the Þrst 29 months after start of the transfers in the top panel, and the corresponding quarterly impulse re-
sponse function (IRF) in the bottom panel. The integral under this IRF yields our overall point estimate of
2.58. Colored areas below the IRF represent the different components of expenditure and the adjacent table
indicates their total (over time) contribution. Darker shading indicates cases where a component turns neg-
ative in a given quarter, leading some areas to overlap. Brackets around the quarterly IRF point estimates
indicate ± 1SE conÞdence intervals obtained from 2000 wild bootstrap replications. Whiskers below the over-
all point estimate indicate one-sided conÞdence intervals from the same bootstrap procedure, withp -values
corresponding to tests of the one-sided hypothesesH 0 : M < 0 and H 0 : M < 1 presented at the horizontal
lines at 0 and 1, respectively. Panel B repeats the same exercise for the income multiplier. Panel C presents
results from aggregating the two estimators either by averaging them (left-hand side) or testing the joint null
that both are less than the indicated critical values (right-hand side). In each case, whiskers indicate one-sided
conÞdence intervals obtained via the bootstrap as above.

share of hand-to-mouth consumers, and the existence of Þnancial savings opportunities),
differences in data and measurement, as well as any effects on (or expectations of effects
on) either monetary policy or future taxes in the U.S., the latter being response effects
that this studyÕs experimental design usefully allows us to avoid.

5.2. Alternative Assumptions

We also consider several alternative multiplier estimates that treat prices, exports/
imports, and the Þrst three quarters of data post-transfer in different ways. A Þrst alter-
native presents the multiplier in nominal rather than real terms: the nominal expenditure
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FIGURE 1.ÑTransfer multiplier over time. Notes: Panel A shows the cumulative expenditure multiplier over
the Þrst 29 months after start of the transfers in the top panel, and the corresponding quarterly impulse re-
sponse function (IRF) in the bottom panel. The integral under this IRF yields our overall point estimate of
2.58. Colored areas below the IRF represent the different components of expenditure and the adjacent table
indicates their total (over time) contribution. Darker shading indicates cases where a component turns neg-
ative in a given quarter, leading some areas to overlap. Brackets around the quarterly IRF point estimates
indicate ± 1SE conÞdence intervals obtained from 2000 wild bootstrap replications. Whiskers below the over-
all point estimate indicate one-sided conÞdence intervals from the same bootstrap procedure, withp -values
corresponding to tests of the one-sided hypothesesH 0 : M < 0 and H 0 : M < 1 presented at the horizontal
lines at 0 and 1, respectively. Panel B repeats the same exercise for the income multiplier. Panel C presents
results from aggregating the two estimators either by averaging them (left-hand side) or testing the joint null
that both are less than the indicated critical values (right-hand side). In each case, whiskers indicate one-sided
conÞdence intervals obtained via the bootstrap as above.
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differences in data and measurement, as well as any effects on (or expectations of effects
on) either monetary policy or future taxes in the U.S., the latter being response effects
that this studyÕs experimental design usefully allows us to avoid.

5.2. Alternative Assumptions

We also consider several alternative multiplier estimates that treat prices, exports/
imports, and the Þrst three quarters of data post-transfer in different ways. A Þrst alter-
native presents the multiplier in nominal rather than real terms: the nominal expenditure
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Extensions
■ As in the two-period model, assume  faction of households are hand-to-mouth 

■ A fraction  of permanent-income households follows the Euler equation: 

■ Government sets  that satisfies 

• We assume , where  captures the degree of deficit-financing 

■ Calibration: 

• Set  and  
• Remaining parameters unchanged

θ

1 − θ

{Gt, Tt, Bt}

Bt = ρB(Bt−1 + Gt) ρB

θ ∈ {0,0.4} ρB ∈ {0,0.97}
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Ch
t = Wtlt + Dt − Tt

u′￼(Cp
t ) = β(1 + rt)u′￼(Cp

t+1)

Gt − Bt = Tt − (1 + rt)Bt−1



Equilibrium Conditions: {Ch
t , Cp

t , Ct, Lt, It, Kt+1, qt, pt /Pt, rt, it, πt, Gt, Bt, Tt}
1. Consumption: 

2. Labor demand/supply: 

3. Investment: 
 

4. Capital stock evolution: 

5. Goods market clearing: 

6. New Keynesian Phillips curve: 

7. Monetary and fiscal policy: 

8. Fisher equation: 
75

u′￼(Cp
t ) = β(1 + rt)u′￼(Cp

t+1), Ch
t = F(Kt, Lt) − It − Φ(It, Kt) − TT, Ct = θCh

t + (1 − θ)Cp
t

pt

Pt

∂Ft(Kt, Lt)
∂Lt

u′￼(Ct) = v′￼(Lt)

It

Kt
= 1

ϕ [qt − 1], qt = 1
1 + rt [ pt

Pt

∂Ft+1(Lt+1, Kt+1)
∂Kt+1

−
It+1

Kt+1
− ϕ

2 (
It+1

Kt+1 )
2

+ (
It+1

Kt+1
+ (1 − δ)) qt+1]

Ct + It + Φ(It, Kt) + Gt = Ft(Kt, Lt)

Kt+1 = (1 − δ)Kt + It

πt = κ [
η − 1

η
pt

Pt
− 1] + βπt+1

rt = it − πt+1

it = ī + ϕππt + ϵt, Gt − Bt = Tt − (1 + rt)Bt−1, Bt = ρB(Bt−1 + Gt)



Balanced Budget Government Spending
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Deficit-Financed Government Spending
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Stimulus Checks
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Summary

■ Fiscal policy is widely considered an important stabilization tool  

■ Standard New Keynesian model features Ricaridan equivalence 
• Government spending multiplier is less than 1 
• Transfer policy is neutral 

■ Empirical evidence refutes both of the predictions 

■ We extended NK model to include borrowing-constrained households 
• Fiscal multiplier can be larger than 1 if deficit-financed 
• Transfer payment is expansionary
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