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In lecture, we’ve been spending some time interpreting regression estimates. This is important and
somewhat fun, so we’ll do a bit more of it today.

1 Performance Pay and Wages

We’re going to look at some results from Lemieux, MacLeod, and Parent (2009) “Performance Pay and Wage
Inequality.”

Background Over the past 30 years in the U.S. wage inequality has increased. Roughly speaking, during
the 80s both low tail inequality (for example, the gap between the median wage and the 10%-tile wage)
and high tail inequality (e.g. the gap between the median and the 90%-tile wage) increased. During the
90s and continuing to the present, low-tail inequality has been roughly constant, but high tail inequality
has continued to increase. From the late 90s until today very high tail inequality (the gap between the
95%-tile and 80%-tile) has increased. Additionally, the gap between wages among various education levels
has increased. However, even conditional on education, inequality has grown.

A number of explanations for the rise in inequality have been proposed and studied. These include the
fall in the real minimum wage, declining unionization, immigration, and out-sourcing. However, the leading
explanation is skill-biased technological change. The idea is that something about production has changed
that has made the relationship between productivity and skills far steeper. In a competitive labor market,
wages equal marginal productivity, so wages are now more tightly linked to skills and have become more
unequal.

The real world is not quite so simple, and wages do not necessarily equal productivity. The problem is
that productivity is generally unobserved. Firms can link wages to measures of output that are correlated
with productivity. However, firms might not want to because monitoring output is costly, and if part of
output is random and workers are risk averse, then the firm will have to pay the worker a higher expected
wage to compensate for risk. Nonetheless, performance pay has become increasingly common. This might
be because skill biased technological change has made it more important for firms to attract and reward skill
workers, or it could be because technological improvements have made it easier to monitor output.

1.1 Theory

Motivated by the increase in performance pay, Lemieux, MacLeod, and Parent (2009) ask whether we should
expect greater performance pay to lead to an increase in inequality. They begin by working out a simple
model of performance contracts and worker sorting. To test the predictions of the model they are going to
estimate wage regressions of the form:1
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1I’ve simplified somewhat leaving out things that we have not yet covered.
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where i indices workers, j jobs, and t time. The p superscript is for performance pay jobs. xi are worker
characteristics like education and experience, zj are job characteristics like industry, and εp

ij is an error term.
Similarly, for non-performance pay jobs,
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The predictions of the model are:

1. Higher skilled workers should sort into performance pay jobs, and so the average wages should be
higher in performance pay jobs.

2. The wage intercept is lower in performance-pay than in non-performance-pay jobs: ap < an

3. The return to observable worker characteristics, xi ,is larger in performance-pay jobs than in non-
performance- pay jobs: bp > bn.

4. The return to observable job characteristics, zj , is smaller in performance-pay jobs than in non-
performance-pay jobs: cp < cn

5. The return to unobservable ability is larger in performance-pay jobs than in non-performance-pay jobs.
(Fixed effects have a greater effect in performace-pay jobs).2

1.2 Results

Table I shows some summary statistics. Table II shows the increase in performance pay jobs. There are
some difficulties in measuring performance pay. The many numbers in table II show that no matter how you
define a job as having performance pay, they became more common.

2This is something we haven’t talked about.
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Table III shows the estimated coefficient on an indicator for performance pay in a regression of log wages
on performance pay and the other covariates (whose coefficients are not shown).

• What is the percentage difference in wages between performance pay jobs and normal jobs?

• Does this result agree with or contradict any of the theoretical predictions above?

Table IV estimates the wage equations of interest given above. The dependent variable is log average
wage. Note that in addition to the reported coefficients, the regression include: experience, experience
squared, and experience cubed; tenure and tenure squared; industry, occupation, and year dummies; county
unemployment; and married, race, and union status.
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• We have seen many regressions of log wages on years of education. How do the coefficients on education
in these results compare to previous ones? Focus on columns (1) and (2). These regressions include
far more explanatory variables than the ones we have looked at earlier. Can you explain the change in
the coefficient on education in terms of omitted variables bias?

• The table reports the effect of tenure at ten years. Why does it do this instead of the coefficients on
tenure and tenure squared? How is the effect of tenus at ten years computed? How is its standard
error calculated?

• One of the predictions of the model is that the intercept should be lower in column (1) than in (2).
Sadly, the table does not report the intercepts. Fortunately it reports something that should be very
close to the difference in intercepts. What is it? Does it have the sign predicted by theory?

• Another prediction of the theory is that the return to worker characteristics should be higher at
performance pay jobs. What variables in the table are worker characteristics? Do the results match
the theoretical prediction?

• Should tenure count as a job or worker characteristic? What do you think a-priori? Assuming the
theory above is correct, what do the results in Table IV suggest tenure should be considered?

• One of the basic facts mentioned as background above is that the return to education has increased.
Column (5) includes interactions between education and dummies for 1980-1984, 1985-1989, 1990-
1993, and 1994-1998. The omitted category is 1976-1979. What was the return to education in the
late seventies at non-performance pay jobs? What about performance-pay jobs? How about in the
nineties? What is the difference in the return to education in the early nineties and the late seventies
for performance and non-performance pay jobs?

Table VII shows the contribution of performance pay to the increase in wage dispersion. It is sort of
outside the scope of this class. I will talk about it if there is time, or you can read the paper.
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