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A reasonable question for policy-
makers to ask economists:
What would be the expected 
effect on income if taxes were cut 
10%?

Answer: ?
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How do economists come up with 
answers to this question?

Estimating Equation:

Income = f(Control Variables, Tax Variables)
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How to measure taxes?

State-level taxation is typically measured as 
the ratio of total tax revenues over income 
(“Tax Burden” = Average Tax Rate)

Tax Burden = Total Tax Revenues / Income
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Empirical Issue #1:
“Endogeneity” of the Tax Variable

What is “endogeneity?”

Income = f(Control Variables, Tax Variables)
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Two Kinds of Endogeneity

I. ENDOGENEITY DUE TO 
PROGRESSIVITY OF THE TAX 
STRUCTURE

II. ENDOGENEITY DUE TO 
TAX POLICY RESPONSES TO 
INCOME CHANGES
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I. ENDOGENEITY DUE TO PROGRESSIVITY 
OF THE TAX STRUCTURE

Changes in income cause the “Average 
Tax Rate” to change, rather than the other 
way around

Income = f(Control Variables, Tax Variables)

8

Revenues

Income

Income1 Income2

NOTE: As income increases, 
“average tax rate” increases

Revenues2

Revenues1
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Why is this a problem?

If the tax system is progressive, and income 
increases, the average tax rate will increase 
in response to higher income.  

Researchers might conclude (incorrectly) 
that higher taxes caused income to 
increase!
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Potential Solutions:

1. Use “income constant” revenue forecasts 
instead of observed Average Tax Rate (cf.
Reed and Rogers, 2006, Public Finance 
Review)

2. Use predicted Average Tax Rate as a 
function of statutory tax information (rates
and base information)
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II. ENDOGENEITY DUE TO TAX POLICY 
RESPONSES TO INCOME CHANGES

Why is this a problem?

If legislators cut taxes when the economy is 
booming and budget surpluses accumulate, taxes 
will decrease in response to higher income.  

Researchers might conclude (incorrectly) that 
lower taxes cause income to increase!
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Potential Solutions:
1. Use “instrumental variables” that are useful for 

explaining changes in tax policy but are unrelated to 
changes in income, such as:
-- Gender composition of the state legislature 
(Besley and Case, 2000, Economic Journal)
-- Party composition of the state legislature (Reed, 
2006, Journal of Public Economics)

2. Use “instrumental variables” that exploit the time lag 
between economic conditions and the 
implementation of public policy (i.e., use lagged 
income variables as explanatory variables for 
current tax variables)
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Empirical Issue #2:
Selecting the appropriate model to estimate

Economic theory is sufficiently non-specific that it 
gives the researcher wide latitude in deciding 
which “control variables” to include in the 
regression specification.

Recall that researchers typically estimate 
regressions having the following general form:

Income = f(Control Variables, Tax Variables)
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Why is this a problem?

Estimates of tax effects are affected by the 
particular set of “control variables” included in 
the regression equation.

It has been widely documented in the literature 
that estimates vary -- sometimes dramatically --
according to which other variables are included 
in the regression equation.
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“A vast literature uses cross-country growth 
regressions to search for empirical linkages 
between long-run growth rates and a variety of 
economic policy, political, and institutional 
indicators.  This paper examines whether the 
conclusions from existing studies are robust or 
fragile to small changes in the conditioning 
information set.  We find that almost all 
results are fragile.”

Ross Levine and David Renelt, American Economic 
Review, 1992.
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RE-ESTIMATION OF VEDDER (1996)
(SOURCE: Reed and Pjesky, mimeo, 2001)
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This has led to a lively debate in the literature:

--Sala-i-Martin, “I Just Ran Two Million 
Regressions,” American Economic Review, 1997.

--In Sali-i-Martin et al., American Economic 
Review, 2004, 62 variables were examined for 
possible inclusion in a cross-country growth study 
of 88 countries.  Note that this leads to 262

possible variable specifications/regressions!

--Hendry and Krolzig, “We Ran One Regression,”
Oxford Bulletin of Economics and Statistics, 2004.
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Potential Solutions:

1. As much as possible, use specifications 
based on economic theory (practically, the main
issues here are whether to explicitly include 
capital, employment and population variables; 
and whether to include variables in differenced
or level form). 

2. Use “model selection criteria” to choose among,
or average across, alternative specifications (cf. 
Sala-i-Martin et al., American Economic Review,
2004; Reed, mimeo, 2006).
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Estimation procedures differ both with respect to:

(i) how accurately they are likely to measure the 
“true effects;”

and

(ii) how reliably they measure “confidence 
intervals” -- useful for hypothesis testing.

Empirical Issue #3:
Selecting the appropriate estimation 
procedure
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Monte Carlo Evaluation of Alternative Panel Data Estimators Across Different Data Sets: 
“Level” Results

(SOURCE:  Reed and Ye, mimeo, 2006)

20.491.648.593.667.4Estimator 11

25.677.361.774.264.7Estimator 10
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a For a given (N,T) experiment, “Level” is the percent of 95% confidence intervals that contain the true parameter value.  
The value reported in the table is the average over all respective experiments where the number of groups (N) is less 
than or equal to the number of time periods (T).
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Why is this a problem?

If confidence intervals are underestimated, 
hypothesis tests will tend to “over-reject”
(statistically speaking, standard errors will be too 
small, t-statistics will be too large).

Researchers might conclude (incorrectly) that 
taxes have a “statistically-significant” impact on 
economic growth.
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Potential Solutions:

1. Use “best” estimators as determined by Monte 
Carlo analyses (cf. Beck and Katz, American
Political Science Review, 1995; Reed and Ye,
mimeo, 2006). 

2. Use re-sampling techniques (e.g. bootstrapping)
to calculate appropriate confidence intervals/test
statistics.
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Empirical Issue #4:
Robustness of results across (i) states/countries and 
(ii) time periods

Why is this a problem?
Empirical results may be driven by results from a small 
set of states/countries or time periods and not be 
generally valid.

Based upon empirical results from a pool of different 
states/countries and time periods, researchers might 
(incorrectly) conclude that cutting taxes NOW in 
________ (fill in name of state/country) will stimulate 
economic growth.
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Potential Solution:

Within a given data set, estimate individual 
tax effects for each state/country or time 
period.  Test to see if results are “robust.”
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WANTED:  Empirical research that can 
provide reliable guidance to policy-
makers concerning tax effects

Research should consist of the following:
1. Robust estimates that address the four 

sets of concerns discussed above.
2. “Natural experiments” that are 

consistent with the estimates in (1) (cf.
Reed and Rogers, Public Finance 
Review, 2004).
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Where does that leave policy-makers 
who are searching for answers?

THE GOOD NEWS:  There are answers out 
there.  

THE BAD NEWS:  All of the existing studies 
have serious flaws.

THE GOOD NEWS:  Economists are getting 
closer to having reliable answers.


