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ABSTRACT
This paper investigates the dynamic effects of annual U.S budget deficit as a 

ratio of GDP and labor productivity-real wage gap on US stock market performance. 
The sample period runs from 1950 through 2012. The standard cointegration meth-
odology is appropriately applied. All the aforementioned variables are nonstationary 
in levels revealing I(1) behavior. The coefficient of the error-correction term of the 
vector error-correction model (VECM) has expected negative sign with statistical 
significance confirming long-run unidirectional causality stemming from the inde-
pendent variables to the stock market return. However, the speed of adjustment to-
wards a long-run equilibrium is slow as reflected in the low numerical coefficient 
of the error-correction term. The evidences on short-run interactive feedback effects 
are also very weak.
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INTRODUCTION
U.S. Federal budget deficits have been perennial at sustainable levels through-

out the US history excepting several years, occasionally. The net effect of the budget 
deficits on stock market returns is confounding and uncertain through interest rate 
and price channels depending on the methods of financing. This issue remains a 
puzzle inspiring numerous empirical studies. In theory, rising deficit boosts federal 
demand for loanable funds that, in turn, lifts interest rate and crowds out private 
investment. This decline in private investment reduces corporate capital stock with 
which to work. This contracting capital stock decreases future earnings growth and 
cash inflows. In addition, rising interest rate used as a discount factor depresses 
stock prices. Monetization of increases in budget deficits through quantitative eas-
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ing lowers interest rates and causes higher expected inflation. Both exert opposing 
influences on stock prices.

In finance, the valuation of stocks depends on the expectation of the cur-
rent and future cash flows from equities, the risks inherent in those flows, and rate 
at which those flows are discounted. Stock prices are also influenced by changes 
in economic activity, interest rate, and inflation, among other macroeconomic fun-
damentals. Their net effect on stock market at some point of time is ambiguous. 
Efficient market hypothesis in weak-form further claims that budget deficits have 
little effect on future stock prices as the past deficits are already incorporated in the 
current stock prices. Stock price behaviors have important bearings on private sector 
capital formation, market liquidity, allocative efficiency and economic prosperity 
meriting further empirical inquiries.

The unprecedented rise in U.S. budget deficit and uncharted behavior of U.S. 
stock market during 2008-2010 renewed interest in studying further the relation be-
tween budget deficits and stock prices. Economic theories are unsettling to provide 
a clear explanation to this uneasy and complex relationship. The effects of rising 
budget deficits due to income tax cuts or federal spending spree or both on stock 
prices primarily depend on the state of the economy and the methods of financ-
ing the deficits. To explain further, (i) increase in income tax reduces disposable 
income to spend on consumption goods. This reduces aggregate demand. Given the 
aggregate supply constraint, prices of consumer goods decline resulting in depressed 
corporate earnings and hence lower stock prices, ii) financing by federal borrowing 
from loanable funds market raises interest rate that, in turn, reduces stock prices, 
and (iii) partial or full monetization of deficits by accommodative monetary eas-
ing lowers interest rate without risk of surging inflation, if the economy is at less-
than-full employment. This will help lift stock prices. Furthermore, if the economy 
is at full employment, monetary easing will raise the fear of future resurgence of 
inflation with dampening effects on stock market as rational investors will reshuffle 
their portfolios by reallocating funds from financial assets to real assets for hedging 
purposes. Thus, the net effect of budget deficits on stock prices at best is uncertain. 

Labor productivity and real wage gap is another piece of puzzle in macroeco-
nomics literature. The growth in real hourly compensation in the US nonfarm busi-
ness sector has slowed to 0.4 percent a year from 2.4 percent a year over 1960-1973 
(Bosworth and Perry, 1994). The relationship between labor productivity and non-
farm real wage is nonlinear (quadratic) with inverted U-curve (Tang, 2012). So, the 
net effect of this gap on stock prices is again confounding and uncertain. In common 
sense term, a rising gap raises corporate profit that is used partly to pay higher divi-
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dends to shareholders. This, in turn, boosts stock prices. Although labor productivity 
is an important determinant of wage, gains are distributed more in favor of capital 
than labor since workers are being paid discernibly below their marginal revenue 
products. The absence of a strong relationship between labor productivity and real 
wage is unlikely to boost consumption growth with a subdued effect on stock prices 
due to lackluster sales growths.  

The primary objective of this study is, thus, to explore the influences of US 
annual budget deficit as ratio of GDP and labor productivity-real wage gap on U.S. 
stock market. The standard cointegration framework is invoked to investigate this 
intricate issue of great importance in view of their puzzling nature. In particular, the 
casual nexus of stock market and labor productivity-real wage gap is heavily under-
researched. The rest of the paper is organized as follows. Section II provides a brief 
review of the related literature. Section III outlines the empirical methodology and 
describes data. Section IV reports empirical results. Section V offers conclusions.

BRIEF REVIEW OF RELATED LITERATURE
Tobin (1969), in his general equilibrium approach of the financial sector, 

highlighted the role of stock returns as the linkage between the real and the financial 
sectors of the economy and showed how both money growth and budget deficits can 
have an important impact on stock returns. In this connection, theoretical discussion/
models are also put forth by (Blanchard, 1981, and Shah, 1984). It is a well-known 
fact that government actions (or fiscal decisions) are likely to influence future mon-
etary policy actions (Thorbecke, 1997; and Patelis, 1997).

Based on theory and empirical evidences, the expected directional impact of 
the budget deficit on stock returns should be negative. Government budget deficits 
exert upward pressure on the nominal interest rate or the discount rate, as applied to 
the firm. This, in turn, lowers expected returns as the risk premium increases (Geske 
and Roll, 1983). Geske and Roll also note that increases in risk premia due to federal 
budget deficits expose investors to an uncertainty surrounding the reaction of the 
Federal Reserve and thus further confound the equity market behavior.

Several studies have focused on the relationship between fiscal policy (bud-
get deficits) and stock market behavior. These studies examined primarily stock mar-
ket efficiency with respect to fiscal actions (e.g., Rogalski and Vinso, 1977; Darrat, 
1988; Darrat and Brocato, 1994; and Lee, 1997). Although the theoretical motiva-
tion on the effects of fiscal policy on the stock market (or asset prices) have been 
laid out more than thirty years ago (e.g., Tobin, 1969; Blanchard, 1981; and Shah, 
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1984), the empirical front on the issue has been lagging, both for the U.S. and other 
countries (Darrat, 1988; and Ali and Hasan, 2003). Perhaps, this was due to the as-
sumption of Barro’s  (1974) Ricardian Equivalence Proposition (of debt-neutrality), 
which asserts that deficits do not matter if individuals correctly expect and discount 
future tax increases from current tax decreases thus leaving their net worth unaf-
fected. Subsequent investigations, however, have produced mixed results. For in-
stance, some studies have shown support for the proposition (e.g., Evans, 1987a, b; 
and Boothe and Ried, 1989), others have produced results to the contrary (Frenkel 
and Razin, 1986; and Zahid, 1988).

Conventional analysis suggests that sustained budget deficits have profound 
implications on interest rates, national saving and the external account (Gale and 
Orszag, 2003, 2004; Engen and Hubbard, 2005). Thus, going beyond the traditional 
analysis, large future deficits entail additional risks to the economy which includes a 
loss in domestic and foreign investor confidence and adverse effects on the exchange 
rate. Specifically, a loss in investor and business confidences would cause a shift 
of portfolios away from home-currency assets into foreign-currency assets, thereby 
placing a downward pressure on the domestic currency and an upward pressure on 
the interest rate. This would limit the ability of the country to finance its liabilities 
and increase the country’s exposure to exchange rate fluctuations. 

In contrast, higher government deficits may also encourage higher money 
growth, resulting from an accommodative behavior of the Federal Reserve or a de-
cline in interest rates. Empirical evidences on this behavior have offered mixed re-
sults. Specifically, Allen and Smith (1983) and Barnhart and Darrat (1989) report a 
negative relationship between federal budget deficits and money growth. Further-
more, DeLeeuw and Holloway (1985) and Hoelscher (1986) provide evidence of a 
positive linkage between the above. Therefore, this is still an issue of further empiri-
cal investigation.

Additionally, the effects of money growth on stock returns can be approached 
from two theoretical perspectives, namely, the efficient market approach (Cooper, 
1974; and Rozeff, 1974) and the general equilibrium portfolio approach. The first 
approach simply argues that all past information incorporated in the money supply 
data is reflected in current stock returns and so money supply changes should have 
no impact on stock returns excepting a possible contemporaneous effect. The second 
perspective suggests that investors attempt to hold an equilibrium position among all 
assets, including money and equities. An exogenous shock that increases the money 
supply would temporarily disturb this equilibrium until investors substitute money 
for other assets. So, equities respond to monetary disturbance with a lag and that lag 



Volume 32, Number 1 59

could, theoretically, be linked to an interest-rate effect, a corporate-earnings effect, a 
risk-premium effect and so on (Hamburger and Kochin, 1971).

The conventional wisdom about the role of stocks is that they provide a hedge 
against inflation or the Fisherian hypothesis of positive relationship of nominal equi-
ty returns with inflation. However, evidences provided by Fama and Schwert (1977), 
Geske and Roll (1983), and McCarthy et al., (1990) suggest a negative relationship 
between stock returns and inflation. A re-examination of the issue by James et al., 
(1985), Wei and Wong (1992), and Lee (1992) found support for this hypothesis, 
while Park (1997), Siklos and Kwok (1999) and Laopodis (2006) found evidence 
against it. Thus, this issue is still stirring empirical controversies and remains to be 
empirically resolved.

More recently, Quayes (2010) studied the association between budget deficit 
and stock prices by integrating the effects of inflation and demographic structure. 
Results from the cointegration analysis show that both budget deficit and inflation 
have negative impact on stock prices. Saleem, et.al. (2012) examine the long-run 
causal relationship between budget deficit and stock market for India and Pakistan. 
Results show that due to high development expenditures in Pakistan, a long-term 
positive relationship is observed between budget deficit and stock market. In India, 
a negative relationship is observed between both variables due to increase in current 
expenditures. In Pakistan, a causal relationship runs from budget deficit to stock 
market while no causal relationship exists between budget deficit and stock market 
in India.

Empirical studies investing the labor productivity and wage relationship are 
abundant. To cite a few recent ones, Mora, et al. (2005) investigated the relationship 
between wages and labor productivity in 11 European countries for 1981-2001 and 
found that the gap between nominal wages and labor costs decreased. However, 
they did not observe a similar decrease of the gap between real wages and labor pro-
ductivity. Lopez-Villavicencio and Silva (2010) analyzed macroeconomic data of 
OECD countries between 1985 and 2007. They found that wage increase exceeded 
productivity growth of permanent workers. For temporary workers, it was just the 
opposite.

Narayan and Smyth (2009), using the co-integration technique, investigated 
the relationship among inflation, real wages and growth of labor productivity in 
the G-7 Countries for 1960-2004. They found a positive relationship between real 
wages and productivity growth. Verbic and Kuzmin (2009) explored the relationship 
between wages and labor productivity in Slovenia over 1998-2007. They confirmed 
the hypothesis of high dependence of wages on labor productivity. Sidhu (2010) 
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found that labor productivity had a strong influence on determining wages in the 
Indian economy. One percent increase of labor productivity led to about 0.39 percent 
increase of wage rates in India. Tang (2012) empirically investigated the impact of 
real wages on labor productivity in the Malaysian manufacturing sector using annual 
data for 1980-2009. This study found a quadratic relationship (i.e. inverted U-shaped 
curve) between labor productivity and real wage instead of a linear relationship.

To our knowledge, the empirical literature on this issue is very scant. A wid-
ening labor productivity-wage gap contributes to surges in stock prices. Rising pro-
ductivity boosts aggregate supply (AS). But real wage gains lag behind labor pro-
ductivity gain. As a result, profits rise sharply causing an upsurge in the demand for 
company shares raising their prices (Batra, 1999 and 2003). Using quarterly US data 
for the period of 1970-2000, Rashed and Samanta (2005) demonstrated a strong pos-
itive relationship between labor productivity—wage gap and the stock price within a 
macroeconomic framework, as suggested in Batra (1999). 

EMPIRICAL METHODOLOGY AND DATA
The estimating base equation is specified as follows:

SPR t= α + β1 BDGt + β2 PRCt + et (1)

where, SPR = US S&P 500 return, BDGt = Annual US real budget deficit as ratio of 
real GDP, and PCR = labor productivity-real wage gap (productivity/real wage).  The 
causal effect of each explanatory variable on S&P 500 is unidirectional, not bidirec-
tional. So, reverse specifications of equation (1) are not necessary. Prior to testing for 
cointegration, the time series properties of the variables involved are examined. To 
test for unit root (nonstationarity) in the variables, the efficient modified Dickey-Fuller 
test (DF-GLS), the efficient modified Phillips-Perron test (Elliot et al. 1996; Ng and 
Perron 2001) and their counterpart KPSS (Kwiatkowski, Phillips, Schmidt and Shin 
1992) test for no unit root (stationarity) are implemented instead of the standard ADF 
and PP tests for their high sensitivity to the selection of lag-lengths. It is important to 
examine the time series properties of variables since an application of the Ordinary 
Least Squares (OLS) to estimate a model with nonstationary time series data results in 
the phenomenon of spurious regression (Granger and Newbold, 1974) invaliditating 
the inferences through the standard t-test and joint F-test (Phillips, 1986). To be coin-
tegrated, variables must possess the same order of integration, i.e., each variable must 
become stationary on first-order differencing of level data depicting I(1) behavior.
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Second, the cointegration procedure, as developed in Johansen (1988, 1992, 
1995) and Johansen and Juselius (1990), is implemented that allows interactions in 
the determination of the relevant macroeconomic variables and being independent 
of the choice of the endogenous variables. It also allows explicit hypothesis testing 
of parameter estimates and rank restrictions using likelihood ratio tests. The empiri-
cal exposition of the Johansen-Juselius methodology is as follows:

∆Vt= τ + ΩVt-1 + ∑  ΩjVt-j + mt (2)

where, Vt denotes a vector of SPR, BDG and PRC, and Ω = αβ’. Here, α is the speed 
of adjustment matrix and β is the cointegration matrix. Equation (2) is subject to the 
condition that Ω is less-than-full rank matrix, i.e., r < n. This procedure applies the 
maximum eigenvalue test (λmax) and trace test (λtrace) for null hypotheses on r. Both 
tests have their trade-offs. λmax test is expected to offer a more reliable inference as 
compared to λtrace test (Johansen and Juselius (1990), while λtrace test is preferable to 
λmax test for higher testing power (Lütkepohl, et al., 2001)). However, the Johansen-
Juselius test procedure is also not immune to supersensitivity to the selection of lag-
lengths. The optimum lag-lengths are determined by the AIC (Akaike Information 
Criterion), as developed in Akaike (1969).

Third, on the evidence of cointegrating relationship among the variables, 
there will exist an error-correction representation (Engle and Granger, 1987). The 
vector error-correction model takes the following form:

∆SPRt = β1et-1 + ∑   ϕiΔSPRt-i + ∑   δj ΔBDGt-j + ∑   ψj ΔPRCt-j + ut (3)

Equation (3) corresponds to original equation (1). Here, et-1 is the error-cor-
rection term of equation (3). If β1 is negative and statistically significant in terms of 
the associated t-value, there is evidence of a long-run causal flow to the dependent 
variable from the relevant explanatory variables. If δj’s, ϕi’s, and ψj’s do not add up 
to zero, there are short-run interactive feedback relationships in equation (3).

Annual data from 1950 through 2012 are employed. The time-span over 60 
years is quite sufficient for meaningful cointegration analyses (Hakkio and Rush, 
1991). Data sources include New York Stock Exchange for S&P 500(SPR), U.S. 
Department of Commerce for nominal budget deficits (BDG) and real GDP; and Bu-
reau of Labor Statistics for labor productivity and hourly real wage. Nominal budget 
deficits are deflated by consumer price indices of corresponding years. Annual data
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are used for all variables due to availability of budget deficits data only on yearly 
basis, although quarterly data are available for other variables.

EMPIRICAL RESULTS
First, to describe the nature of data distribution of each variable, the standard 

statistical descriptors are computed. They are reported as follows:

Table 1
Descriptive Statistics
Sample: (1950 - 2011)

SERIES MEAN MEDIAN STDEV SKEWNESS KURTOSIS JARAQUE-
BERA

SPR 5.2458 4.7809 1.261 0.19338 1.8302 23.9212

BDG -15.0106 -14.4790 23.8862 -2.3498 9.5430 167.6576

PRC 0.8630 0.8374 0.10453 0.34089 1.7000 55.56644

The above standard descriptors confirm near-normality in the data distribu-
tion of each time series variable in terms of mean-to-median ratio being close to 
unity and moderate skewness. The Jarque-Bera statistics also reaffirm the above 
inference.

Second, pairwise simple correlation coefficients of the variables are reported 
as follows:

Table 2
Correlation Matrix

SERIES SPR BDG PRC

SPR 1.000000 0.138875 0.63384

BDG -0.44603 1.000000 -0.42927

PRC 0.633842 -0.429275 1.000000

As evidenced in Table 2, each correlation coefficient has expected sign. The 
coefficients range from -0.44603 to 0.63384, as observed above.

Third, time series property of nonstationarity/stationarity in each variable is 
examined by the applications of DF-GLS, Ng-Perron and KPSS tests. Their calcu-
lated values are reported as follows:
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Table 3:
Unit Root Tests*

SERIES
LEVEL First DIFFERENCES

DF-GLS NG-PERRON KPSS DF-GLS NG-PERRON KPSS

SPR -1.1263 -1.4132 0.957 -6.5366 -26.677 0.1148

BDG -0.50929 -1.9411 0.5735 6.402502 -28.4310 0.24003

PRC -1.70283 -5.444 0.6201 -8.62633 -29.568 0.08928

*The modified Dickley-Fuller (DF_GLS) critical values are -2.653 and  
-1.954 at 1% and 5% levels of significance, respectively.
The Modified Phillips-Perron (Ng-Perron) critical values are -13.00  
and -8.10 at 1% and 5% levels of significance, respectively.
The KPSS critical values are 0.7 and 0.347 at 1% and 5% levels of significance, respectively.

As depicted in Table 3, DF-GLS, Ng-Perron and KPSS tests reveal nonsta-
tionarity of each variable by rejecting the associated null hypothesis at 1% and 5% 
levels of significance. Each variable also displays I(1) behavior since first-differenc-
ing of level data restores stationarity, as shown above.

Fourth, as all the variables are nonstationary in levels and depict I(1) behav-
ior. As a result, λtrace and λmax tests are applied to explore the possibility of cointegra-
tion. Their computed values are reported as follows:

Table 4
Johansen Multivariate Cointegration Test Results

Series: SPR, BDG, PRC

Hypothesized 
No. of CE(s) Eigenvalue Trace (λtrace)

Statistic
0.05 

Critical Value Prob.**

None* 0.452968 49.64508 29.79707 0.0001

At most 1* 0.241613 17.67290 15.4947 0.0231

At most 2 0.05530 3.015119 3.841466 0.0825

Trace test indicates 1 cointegratedeqn at 0.05 level.
*denotes rejection of the null hypothesis at the 0.05 level.
**MacKinnon-Haug-Michelis (1999) p-values
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Hypothesized 
No. of CE(s) Eigenvalue

Maximum 
Value (λmax)

Eigen

0.05 
Critical Value Prob.**

None* 0.452968 31.97218 21.13162 0.0010

At most 1* 0.241613 14.65778 14.26460 0.0433

At most 2 0.055301 3.015119 3.8414 0.0825

Max-Eigen value test indicates 1 cointegratedeqn(s) at the level 0.05 level
*denotes rejection of the null hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

The computed values of λtrace and λmax statistics being higher than their respec-
tive critical values at 5% level of significance clearly reject the null hypothesis of 
no cointegration. In other words, there exists converging relationship among the 
variables towards a long-run equilibrium. This is due to one cointegrating vector that 
drives the dynamic system to converge towards a long-run equilibrium.

Finally, on the evidence of cointegrating relationship among the variables, 
vector error-correction model (3) is estimated for long-run causal flows with conver-
gence and short-run dynamic interactive feedback relationship among the variables. 
The estimates are reported in equation (3)', as follows:

ΔSPRt = -0.0373 êt-1+ 0.1658ΔSPRt-1 -0.2105ΔSPRt-2 + 0.0018ΔBDGt-1 (-2.3005) (1.1059) (-1.2726) (1.0018)

+ 0.0086ΔBDGt-2 -0.0115Δpcpt-1 -0.2634ΔPCPt-2 (3)'
 (0.8870) (-0.0357) (-0.8736)
 2 = 0.0336, F = 1.2877, AIC = -1.1310

As observed in equation (3)', there exists a long-run unidirectional causal flow 
from the lagged independent variables to the current change in S&P500 (SPR). This 
inference is based on the expected negative sign of the coefficient of the error-correction 
term (êt-1) and its statistical significance in terms of the associated t-value. But its nu-
merical coefficient (-0.0373) indicates very slow speed of adjustment towards a long-run 
equilibrium. There are weak evidences of short-run interactive feedback effects within 
the system in terms of the statistical insignificance as reflected in the associated indi-
vidual t-values. 2 reveals that merely 3.36% of ΔSPRt is explained by the independent 
variables. The F-statistic at 1.2877 shows statistical insignificance of the overall equation 
(3)'. This is also charted graphically in the Appendix. These findings are consistent with 
those of a host of empirical studies, as cited in the literature review section of this paper. 
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CONCLUSIONS 
To summarize, time series data on stock market return, Federal annual real 

budget deficit as ratio of corresponding annual real GDP and labor productivity-real 
wage gap are nonstationary in levels and reveal I(1) behavior. All three variables are 
found cointegrated in terms of both λtrace and λmax tests. The estimates of the VECM 
confirm long-run unidirectional causal flows from the lagged independent variables 
to the contemporaneous stock market return with slow speed of adjustment towards 
a long-run equilibrium. The evidences show very weak short-run interactive feed-
back effects among the variables. 

In closing, real budget deficit and labor productivity- real wage gap have 
long-run implications for US stock market performance with no significant short-run 
influences. Thus, theoretical analyses partly meet empirics in the long run, though 
not in the short run.
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APPENDIX 
Figure 1

BDG = Budget deficit/Real GDP; PCP = Compensation/Productivity;  
SP5 = log of SP 500


