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Before using a specific model to analyze economic data 
or policies, economists must have confidence that the 
model will fit the data along certain dimensions. One of 
the goals of modern business cycle research has been to 
develop economic models that mimic the cyclical patterns 
of aggregate data such as gross national product, its com-
ponents, and labor market aggregates, like employment 
and hours. A natural starting point for assessing the prog-
ress made toward this goal is the Kydland and Prescott 
(1982) model. This business cycle model, which is widely 
regarded as the standard, assumes that fluctuations are 
driven by technology shocks. As a first cut, it has done re-
markably well. However, certain failures of the model 
have led to subsequent research. Early attempts to extend 
the Kydland-Prescott model, such as the Hansen (1985) 
model, have been partially successful, but recent work by 
Chang (1992), Braun (1994), McGrattan (1994a), and oth-
ers looks more promising. Their findings suggest that add-
ing fiscal shocks to the basic Kydland-Prescott model can 
significantly improve its ability to mimic the data. 

The critical assumption of the Kydland-Prescott model 
is that technology shocks are the main source of aggregate 
fluctuations. When simulated, this model displays cyclical 
behavior similar to that of U.S. data. Specifically, the 
Kydland-Prescott model can account for much of the vari-
ability in gross national product, and it can correctly pre-
dict that consumption is less variable than income, while 
investment is more variable. But this model predicts a 
variability of consumption, hours worked, and productivity 

that is too low relative to the data and a correlation be-
tween productivity and hours worked that is too high. 

Hansen (1985) has noted the failures of the standard 
Kydland-Prescott model and suggests that they may be 
due to the way the labor choice is modeled. Kydland and 
Prescott assume that individuals choose a certain number 
of hours per week to work. Hansen makes that choice an 
either I or decision: Individuals work either a set number of 
hours per week or no hours at all. By making labor indi-
visible, Hansen has created a model that is better able to 
mimic the variability of total hours worked than is the 
Kydland-Prescott model. But Hansen's model cannot cap-
ture the observed variability in consumption and produc-
tivity and the low correlation between productivity and 
hours worked. So, while altering the labor choice ap-
pears to be a good solution, it leaves several problems un-
resolved. 

Recently, a different extension of the Kydland-Prescott 
model has been proposed by Chang (1992), Braun (1994), 
McGrattan (1994a), and others. These researchers note 
that the standard Kydland-Prescott model ignores fiscal 
shocks, which are an important source of aggregate fluctu-
ations. They therefore add fiscal shocks (such as changes 
in tax rates and government consumption) to the standard 
model to see if the model can then better mimic the vari-

*The author thanks Rao Aiyagari, Toni Braun, Bob King, Kathy Mack, Art Rol-
nick, Dave Runkle, Martie Starr, and Chuck Whiteman for comments on earlier drafts. 
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ability in consumption, hours worked, and productivity as 
well as the observed near-zero correlation between pro-
ductivity and hours worked. It can. Why? Because house-
holds alter their investment and labor decisions in re-
sponse to changes in tax rates: they substitute between 
taxable and nontaxable activities and thereby affect the 
variability of consumption, hours worked, investment, and 
output. 

Here, I begin with an examination of the U.S. data pat-
terns. Then, after describing a version of the standard 
Kydland-Prescott model, an extension by Hansen, and an 
extension by Braun (1994) and others, I compare the pre-
dictions of all three to the data. 

Patterns in the Data 
Since the goal of business cycle studies is to account for 
fluctuations in the aggregate data, examining these data 
for the United States before trying to construct models to 
explain them seems logical. In this section, I describe the 
general patterns of gross national product (GNP), its com-
ponents, and hours worked; then I present several specific 
series of the tax rates on labor and capital and government 
consumption. 

Gross National Product and Its Components . . . 
I plot quarterly GNP in constant 1982 dollars for the post-
World War II sample in Chart 1. Along with GNP, I plot 
a trend that captures the low frequencies of this series. 
Since business cycle theories are being used to explain the 
higher frequencies, many researchers focus their attention 
on the difference between the actual and trend series. For 
GNP, the maximum deviation is around 6 percent. The 
sample begins with the post-World War II recession, fol-
lowed by an increase in output due to the Korean War. 
Other large deviations occur at the end of the sample dur-
ing the time of the oil crises and during the Reagan years. 

Chart 2 presents the ratios of the major components of 
GNP (private and government consumption and invest-
ment) to GNP itself. The levels of and variations in the 
components of GNP should be comparable to the data an-
alogues. In this chart, private consumption is the ratio of 
consumer nondurables plus services to GNP, investment 
is the ratio of fixed investment plus consumer durables to 
GNP, and government consumption is the ratio of govern-
ment purchases to GNP. For the postwar sample, private 
consumption averages 54 percent of GNP, investment av-
erages 23 percent of GNP, and government consumption 
averages 22 percent of GNP. The remaining 1 percent is 
attributable to net exports and inventories. Regarding the 

Charts 1 - 3 
U.S. GNP and Its Components 
Quarterly, 1947:1-1987:4 
Chart 1 Per Capita GNP in Logarithms 

In Constant 1982 Dollars 

Chart 2 Ratios of GNP Components to Total GNP 
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cyclical behavior of these series, note that private con-
sumption is less volatile than investment and that the ratio 
of government consumption to GNP varies considerably 
over the sample. The most striking periods are the war 
years. Around 1950, government consumption greatly in-
creased because of the Korean War, and in the late 1960s 
and early 1970s, it increased because of the Vietnam War. 

In Chart 3, I plot deviations from trend of GNP and 
total hours worked (both in logarithms). Notice that the 
percentage deviation for the two is similar in magnitude. 
Notice also that the two are positively correlated. If the 
same plot is made for capital stock, another factor of pro-
duction, the deviations are much smaller relative to output. 

. . . And Fiscal Variables 
Models with fiscal variables also consider tax rates and 
government consumption. In Chart 4, I plot measures of 
the effective marginal tax rates on labor and capital in-
come. The tax series are constructed using Joines' (1981) 
definition. He uses data on income reported in the Statis-
tics of Income (IRS, various years) to determine the pro-
portion of income that is attributable to capital and the 
proportion that is attributable to labor. He then computes 
estimates of effective marginal tax rates on these factor in-
comes. (See Joines 1981 for details and McGrattan 1994a, 
Appendix A, for the estimates used in these plots.) 

Other researchers have constructed different measures 
for tax rates. For example, Barro and Sakahasul (1986) re-
port estimates of the average marginal tax rates from the 
U.S. federal individual income tax returns for 1947-83. 
Their estimates are averages of tax rates listed in the in-
come tax schedule, and their series has the same cyclical 
pattern as the series in Chart 4, but it has a higher mean 
and a higher growth rate over the sample. Seater (1985) 
uses a definition that is similar to Joines' (1981) to obtain 
a measure of the effective marginal tax rate on income due 
to federal taxes. Again, its cyclical pattern is the same as 
that of the series in Chart 4, but it has a lower mean. For 
the tax on capital, Judd (1992) computes a rate that has 
very different properties than the rate computed by Joines' 
definition. (See Chart 4.) In Judd's case, the tax rate is ap-
proximately white noise, which is a sequence of uncorre-
lated random variables. I argue later in the paper (and in 
Appendix A) that the choice of process for the rate has 
important implications for the effect of capital taxes on 
aggregate fluctuations. If the tax rate on capital is white 
noise, then the variation in output and employment due to 
capital taxes is zero. 

In Chart 5,1 plot quarterly government consumption in 

Charts 4 -5 
U.S. Tax Rates and Government Consumption 
Quarterly, 1947:1-1987:4 
Chart 4 Effective Marginal Tax Rates on Labor and Capital 

Chart 5 Per Capita Government Consumption In Logarithms 
In Constant 1982 Dollars 

constant 1982 dollars and its trend for the post-World 
War II period. This plot shows that movements in the ra-
tio of government consumption to GNP (in Chart 2) are 
not due solely to movements in GNP. As in the case of 
the tax rates of Chart 4, government consumption fluctu-
ates significantly and the series is highly serially correlat-
ed. Also, the effects of shocks to government consumption 
depend crucially on how persistent the changes are. 

The Standard Model's Predictions . . . 
As is common in most modern business cycle studies, I 
begin with Kydland and Prescott's 1982 model. In this 
section, I describe a variant of that standard model (similar 
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