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Introduction Effects of Fiscal Stimulus

Fiscal Policy and Economic Activity

Debate on the effectiveness of the fiscal policy in stimulating
economic activity

Topics on fiscal policy effects were somewhat overlooked
compared with monetary policy research.

Central banks funded more conferences than Treasury
departments.
Since December 2008, the Fed has faced the ZLB problem.

The sluggish recovery from the Great Recession triggered active
debates on the fiscal policy effects.
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Introduction Effects of Fiscal Stimulus

Fiscal Policy and Economic Activity

Some related questions include,

Can fiscal spending promote private activity?
How will consumption and investment respond to it?
Will it improve labor market conditions?
How will private wages and jobs respond?

There exists a large literature on these issues.
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Introduction Effects of Fiscal Stimulus

Optimistic Views

One group reports somewhat positive responses of consumption,
output, real wages to expansionary fiscal policy.

Rotemberg and Woodford (1992), Devereux, Head, and Laphan
(1996), Fatas and Mihov (2001), Blanchard and Perotti (2002),
Perotti (2005), Gaĺı, López-Salido, and Vallés (2007).
The New Keynesian approach attempts to replicate these
responses, but sometimes it can be difficult (Gaĺı, López-Salido,
and Vallés, 2007).
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Introduction Effects of Fiscal Stimulus

Skeptical Views

Others provide negative responses of consumption and real
wages to fiscal spending shocks.

See, for example, Hall (1986), Ramey and Shapiro (1998),
Edelberg, Eichenbaum, and Fisher (1999), Burnside,
Eichenbaum, and Fisher (2004), Cavallo (2005), Mountford and
Uhlig (2009), Ramey (2013), and Owyang, Ramey, and Zubairy
(2013).
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Introduction Effects of Fiscal Stimulus

Skeptical Views

Negative wealth effects (Ramey, 2011) as demonstrated in
Neoclassical macroeconomic models (Aiyagari, Chirstiano, and
Eichenbaum, 1992; Baxter and King, 1993)

In response to increases in G, consumers may reduce C and
increase the labor supply, expecting tax hikes in the future.
Increases in LS raise MPK , resulting in an increase in
investment, then real wages rise due to higher MPL.
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Introduction Effects of Fiscal Stimulus

Skeptical Views

Negative wealth effects (Ramey, 2011) as demonstrated in
Neoclassical macroeconomic models (Aiyagari, Chirstiano, and
Eichenbaum, 1992; Baxter and King, 1993)

Investment may fall when G rises temporarily.
Pessimism may weaken the propagation of fiscal policy to
promote economic activity (Kim and Jia, 2017).
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Introduction Effects of Fiscal Stimulus

Nonlinear Models

Another interesting question is about the nonlinearity of fiscal
policy effects.

More powerful expansionary fiscal policy during times of slack?

Yes: Auerbach and Gorodnichenko (2012), Mittnik and
Semmler (2012), Bachman and Sims (2012), Fazzari, Morley,
and Panovska (2013)
No: Owyang, Ramey, and Zubairy (2013), Ramey and Zubairy
(2014), and Kim and Jia (2017)
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Introduction Effects of Fiscal Stimulus

Nonlinear Models

Another interesting question is about the nonlinearity of fiscal
policy effects.

Hall (2009) and Christiano, Eichenbaum, and Rebelo (2011)
show that fiscal policy can be more effective when the nominal
interest rate is bounded at zero.
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Introduction Fiscal Policy Effects on Labor Market Conditions

Main Objectives

This paper studies the fiscal policy effects on labor market
variables in the U.S.

Employing an array of recursively identified vector
autoregressive (VAR) models
Post-war U.S. macroeconomic data

We also investigate the predictive contents for private wages and
employment in key macroeconomic variables.
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Introduction Fiscal Policy Effects on Labor Market Conditions

Main Objectives

This paper studies the fiscal policy effects on labor market
variables in the U.S.

We also investigate the predictive contents for private wages and
employment in key macroeconomic variables.

Fiscal spending, corporate profits, and productivity
In-sample analysis & out-of-sample forecasting models
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Introduction Summary of Findings

Major Findings

Government spending shocks are not very effective in
stimulating private activity in the US.

Private GDP responds negatively to the fiscal spending shock.
Initial increases in GDP are due to an increase in the fiscal
spending, eventually dominated by the former.

Fiscal spending shocks increase government jobs at the expense
of private jobs.

Asymmetric effects of the corporate profits and private wages
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Introduction Summary of Findings

Major Findings

Government spending shocks are not very effective in
stimulating private activity in the US.

Fiscal spending shocks increase government jobs at the expense
of private jobs.

Ramey (2012) points out different fiscal policy effects via
increases in government value-added and government purchase.
Private and government wages both rise in response to
expansionary fiscal policy.

Asymmetric effects of the corporate profits and private wages
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Introduction Summary of Findings

Major Findings

Government spending shocks are not very effective in
stimulating private activity in the US.

Fiscal spending shocks increase government jobs at the expense
of private jobs.

Asymmetric effects of the corporate profits and private wages

Corporate profits have virtually no role in improving labor
market conditions.
Private wage shocks increase profits in the long-run as
productivity responds positively to wage shocks.
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Introduction Summary of Findings

The ARRA of 2009

Congress approved the $787 billion American Recovery and
Reinvestment Act in February 2009.

The ARRA had three categories.

Cut taxes by $288 billion and spent $224 billion in extended
unemployment benefits, education and health care
Created jobs by allocating $275 billion in federal contracts,
grants, and loans. E.g., new staffs in the Environmental
Protection Agency, the Department of Defense, the Food and
Drug Administration, the Border Patrol, the Small Business
Administration, the Departments of Labor, Education,
Agriculture and Housing and Urban Development.
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Empirical Models VAR Model Specifications

The VAR Model

Abstracting from deterministic terms, we employ the following vector
autoregressive (VAR) model.

xt =

p∑
j=1

Ajxt−j + Cut,

where
xt = [gt yt labt it mt]

′,

C is the Choleski factor, and ut is a vector of mutually orthonormal
structural shocks, that is, Eutu

′
t = I.
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Empirical Models VAR Model Specifications

The VAR Model

We are particularly interested in the j-period ahead orthogonalized
impulse-response functions (OIRF) defined as follows.

IRF (j) = E (xt+j|uk,t = 1,Ωt−1)− E (xt+j|Ωt−1) ,

where uk,t is the structural shock to kth variable and Ωt−1 is the
adaptive information set at time t− 1.
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Empirical Models VAR Model Specifications

The VAR Model

gt: Real federal government C&I spending per capita

yt: Real GDP per capita, private real GDP per capita

labt: Labor market variables

private wages (pwt), government wages (gwt)
private employment (pjt), government employment (gjt)

it and mt: Effective FFR and the monetary base
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Empirical Models VAR Model Specifications

VAR Ordering

gt is ordered first, while it and mt are ordered last.

Implementations of discretionary fiscal policy actions normally
require Congressional approvals.
The FOMC can revise the stance of monetary policy whenever
it is necessary.
it is ordered before mt because the Fed targets the interest rate
and the monetary base responds endogenously.

Our key results are robust to alternative VAR ordering
(Christiano, Eichenbaum, and Evans, 1999).
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Empirical Models Forecasting Model Specifications

Out-of-Sample Forecasting: Benchmark Model

We employ an autoregressive (AR) type out-of-sample forecasting
model to study the predictive contents for labor market variables in
macro variables. The j-period ahead benchmark prediction model is,

labt+j = αjlabt + ut+j, j = 1, 2, .., k,

where αj is less than one in absolute value for stationarity.

Direct forecasting approach is used.

αj coincides with the AR persistence parameter when j = 1.
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Empirical Models Forecasting Model Specifications

Out-of-Sample Forecasting: Benchmark Model

The ordinary least squares (OLS) estimator for this yields the
following j-period ahead forecast from the benchmark model.

labBM
t+j|t = α̂jlabt
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Empirical Models Forecasting Model Specifications

Out-of-Sample Forecasting: Competing Model

The competing model extends the benchmark model with a predictor
variable zt.

labt+j = αjlabt + βjzt + ut+j, j = 1, 2, .., k
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Empirical Models Forecasting Model Specifications

Out-of-Sample Forecasting: Competing Model

Its j-period ahead forecast from this competing model is,

labCt+j|t = α̂jlabt + β̂jzt

The competing model nests the benchmark when zt does not
contain any useful predictive contents for labt+j, that is, βj = 0.
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Empirical Models Forecasting Model Specifications

Fixed-Size Rolling Window Scheme

1 We first estimate the models using {labt, zt}T0

t=1, T0 < T , then
obtain the first round forecast labT0+j.

2 Move the sample window forward by one then re-estimate the
models using {labt, zt}T0+1

t=2 for the second round forecast
labT0+j+1.

3 We repeat this until we forecast the last observation, labT .
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Empirical Models OOS Prediction Evaluations

Evaluation Methods: RRMSPE

We use the ratio of the root mean square prediction error
(RRMSPE ).

RRMSPE(j) =

√
1

T−T0−j
∑T

t=T0+j

(
uBM
t+j|t

)2
√

1
T−T0−j

∑T
t=T0+j

(
uCt+j|t

)2 ,
where

uBM
t+j|t = labt+j − labBM

t+j|t, u
C
t+j|t = labt+j − labCt+j|t

Hyeongwoo Kim (Auburn University) Fiscal Policy, Wages, and Jobs in the U.S.
December 15, 2017KDI-JEP International Conference 25

/ 78



Empirical Models OOS Prediction Evaluations

Evaluation Methods: RRMSPE

The competing model outperforms the benchmark when
RRMSPE is greater than 1.
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Empirical Models OOS Prediction Evaluations

Evaluation Methods: DMW

We also employ the (DMW ) test. For this we define the following
loss function.

dt = (uBM
t+j|t)

2 − (uCt+j|t)
2,

where the squared loss function can be replaced by the absolute value
loss function.
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Empirical Models OOS Prediction Evaluations

Evaluation Methods: DMW

The DMW test evaluates the null of equal predictive accuracy, that
is, H0 : Edt = 0

DMW (j) =
d̄√

Âvar(d̄)

,

where d̄ is the sample average, d̄ = 1
T−T0−j

∑T
t=T0+j dt.
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Empirical Models OOS Prediction Evaluations

Evaluation Methods: DMW

Âvar(d̄) denotes the asymptotic variance of d̄,

Âvar(d̄) =
1

T − T0

q∑
i=−q

k(i, q)Γ̂i,

where k(·) is a kernel function with the bandwidth parameter q, and
Γ̂i is the ith autocovariance function estimate.
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Empirical Findings Data

Data Descriptions

We obtained all data from the Federal Reserve Economic Data
(FRED).

Observations are quarterly frequency and span from 1960:I to
2017:II.
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Empirical Findings Data

Data Descriptions

The private GDP (pyt) is the total GDP (yt) minus the total
government consumption and gross investment spending.

gt is the real federal government consumption and gross
investment expenditures.

All income/spending variables are log-transformed and are
expressed in real per capita terms.

it is the EFFR, which is used to identify the monetary policy
shock, whereas mt is the monetary base.
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Empirical Findings Data

Data Descriptions

Three employment variables are,

The private sector job (pjt) is the number of employees in the
total private industries (USPRIV).
The government sector job (gjt) the number of employees in
the government (USGOVT).
We also use the total nonfarm employment (PAYEMS; tjt).
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Empirical Findings Data

Data Descriptions

Two wage variables are,

The private wage (pwt) is the total compensation in the private
sector (A132RC1Q027SBEA) divided by pjt, then deflated by
the GDP deflator.
The government sector wage (gwt) denotes the total
compensation in the government sector (B202RC1Q027SBEA)
divided by gjt, then deflated by the GDP deflator.
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Empirical Findings Data

Data Descriptions

The corporate profits (prft) is the nominal corporate profits after
tax (CP) divided by the GDP deflator, then log-transformed.

We consider two measures of productivity (prdt).

Real output per person in nonfarm business sector (OPHNFB),
log-transformed
Real output per hour of all persons in nonfarm business sector
(PRS85006163), log-transformed
Similar results
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Empirical Findings Data

Data Descriptions

All data are trending upward. Data

Need to check business cycle components (HP cyclical
components)

gt tends to be counter-cyclical, cpt and prdt show pro-cyclical
dynamics. Macro Data

pwt and pjt tend to be pro-cyclical, gwt and gjt are likely to be
counter-cyclical Labor Data

Hyeongwoo Kim (Auburn University) Fiscal Policy, Wages, and Jobs in the U.S.
December 15, 2017KDI-JEP International Conference 35

/ 78



Empirical Findings In-Sample VAR Analysis

Fiscal Policy Effects on GDP

Report the responses of the real GDP to the fiscal spending with
xt = [gt pyt tjt it mt]

′ and xt = [gt yt tjt it mt]
′. Fiscal Policy

The government spending shock fails to stimulate private
activity.

The initial increase in the real GDP is mainly driven by the
increase in the government spending.

Monetary policy seems to be effective. Monetary Policy
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Empirical Findings In-Sample VAR Analysis

Fiscal Policy Effects on Employment

Report the responses of job variables to the fiscal spending with
xt = [gt yt pjt it mt]

′ and xt = [gt yt gjt it mt]
′. Fiscal Policy

The government spending shock increases government jobs at
the expense of private jobs.

Government value-added vs. government purchase
Sentiment effect: pessimism vs. optimism

Monetary policy seems to be effective. Monetary Policy
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Empirical Findings In-Sample VAR Analysis

Fiscal Policy Effects on Wages

Report the responses of wage variables to the fiscal spending
with xt = [gt yt pwt it mt]

′ and xt = [gt yt gwt it mt]
′.

Fiscal Policy

The government spending shock raises both wages, but more
significantly and substantially in the government sector.

pwt may rise due to a decrease in the labor supply (value-added)
or an increase in the labor demand (government purchase).
gwt may rise due to an increase in the labor demand.

Monetary policy seems to be effective especially for raising pwt.
Monetary Policy
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Empirical Findings In-Sample VAR Analysis

Trickle-Down Effect

Responses of private wages to corporate profits with
xt = [gt yt pwt prft it mt]

′. Corporate Profits

Weak evidence of the trickle-down effect.

The response of pwt to the corporate profit shock is weak and
short-lived.

In response to the wage shock, corporate profits initially declines
but eventually rises significantly after about 2 years.

Wage increase enhances productivity. Productivity

Profit enhancement due to layoffs and lower labor costs? Not
likely. PJobs
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Empirical Findings In-Sample VAR Analysis

Robustness Check

Key findings are robust to alternative sample periods.
Employment Wages

IRFs are consistent with the forecast error variance
decomposition analysis.

Profits Productivity
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Empirical Findings In-Sample VAR Analysis

Simulation Analysis

Compare the dynamic path of labor variables with and without
the fiscal spending shock

PJobs GJobs

PWages GWages

Measured gains or losses can be substantial Losses

Fiscal shocks result in job losses all together. Job Ratio

Fiscal shocks may widen the wage gap between the two sectors.
Wage Gaps
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Empirical Findings Out-of-Sample Predictive Contents

Out-of-Sample Forecasting Exercises

We consider 4 labor market variables for labt: private jobs (pjt),
government jobs (gjt), private wages (pwt), and government
wages (gwt).

Predictor variable (zt) includes the government spending (gt),
corporate profits (prft), productivity (prdt), and the private
GDP (pyt).

We report the RRMSPE and the DMW statistics.
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Empirical Findings Out-of-Sample Predictive Contents

Out-of-Sample Forecasting Exercises

gt contains strong out-of-sample predictive contents for pjt in all
forecast horizons. Pjobs

RRMSPE statistics are greater than one for all cases.
DMW statistics rejects the null of equal predictability for 11
out of 12 forecast horizons at the 5% significance level, and for
12 out of 12 at the 10% level.
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Empirical Findings Out-of-Sample Predictive Contents

Out-of-Sample Forecasting Exercises: Employment

gt also has significant predictive contents for gjt in the
short-run. Gjobs

Corroborate in-sample evidence that fiscal policy strengthens the
public job market at the expense of private jobs.
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Empirical Findings Out-of-Sample Predictive Contents

Out-of-Sample Forecasting Exercises: Employment

Fail to find out-of-sample evidence of the trickle-down effect
that corroborates our in-sample evidence.

prft and pyt have additional predictive contents only in a few
cases.

prdt adds predictive power for private jobs in the medium-run.

pyt seems to have substantial predictive contents for gjt.

The demand for government services increases as the economy
flourishes.
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Empirical Findings Out-of-Sample Predictive Contents

Out-of-Sample Forecasting Exercises: Wages

gt and prft add virtually no additional predictive contents for
private wages, which implies no evidence of the trickle-down
effect. PWages

prdt and pyt have some predictive contents in the long-run and
in the short-run, respectively.

Limited or virtually no predictive contents from all variables for
gwt GWages

gt doesn’t have much predictive contents for gwt, which is at
odds with previous in-sample analysis.
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Conclusion

Concluding Remarks

This paper estimates the fiscal policy effects on labor market
conditions in the U.S.

Fiscal shocks result in net losses in employment and widening
wage gaps in the two sectors.

Government jobs increase significantly at the cost of private
jobs, which implies a possibility of government value-added
shocks.
Government wages rise more persistently and significantly,
whereas increases in private wages die out quickly.
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Conclusion

Concluding Remarks

Corporate profits have negligible effects on private wages, which
provides empirical evidence against the trickle-down effect.

Positive wage shocks in the private sector increase corporate
profits in the long-run, reflecting significant productivity
improvement in response to wage shocks.

Our results are robust to alternative sample periods. The
FEVDEC analysis also supports major findings.
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Conclusion

Concluding Remarks

Our out-of-sample forecasting exercises corroborate in-sample
findings.

Government spending contains useful predictive contents for
private jobs and government jobs

Corporate profits have virtually no predictive contents for any
labor market condition variables, confirming there’s no evidence
for the trickle-down effect.
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Macroeconomic Data
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Business Cycle Components: Macro Data
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Business Cycle Components: Labor Data
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Government Spending Shock
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Monetary Policy Shock
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Government Spending Shock
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Monetary Policy Shock
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Government Spending Shock
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Monetary Policy Shock

Hyeongwoo Kim (Auburn University) Fiscal Policy, Wages, and Jobs in the U.S.
December 15, 2017KDI-JEP International Conference 59

/ 78



Profits and Wages
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Productivity and Wages
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Fiscal Policy Effects on Jobs
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Fiscal Policy Effects on Wages
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Share of Profits
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Share of Productivity
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