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The exam consists of four questions on four pages. Each question is of equal value.

1. A researcher is using data for a sample of 274 male employees to investigate the relationship between

hourly wage rates  (measured in dollars per hour) and firm tenure  (measured in years). Preliminary

analysis of the sample data produces the following sample ( = 274) information:

P
=1  = 194526

P
=1  = 177400

P
=1 

2
 = 1853673P

=1 
2
 = 3060800

P
=1  = 1604072

P
=1 ( − ) ( − ) = 3446226P

=1 ( − )
2
= 4726377

P
=1 ( − )

2
= 1912232

P
=1 b2 = 4105297

Use the above sample information to answer all the following questions. Answer all questions assuming

the simple linear regression model  = +  + . Show explicitly all formulas and calculations.

(a) Use the above information to compute OLS estimates of the intercept coefficient  and the slope

coefficient .

(b) Interpret the slope coefficient estimate you calculated in part (a). In other words, explain what

the numeric value you calculated for  means.

(c) Calculate an estimate of 2, the error variance.

(d) Calculate an estimate of  
³b´, the variance of b.

(e) Compute the value of 2, the coefficient of determination for the estimated OLS sample regression

equation. Briefly explain what the calculated value of 2 means.

(f) Calculate the sample value of the statistic for testing the null hypothesis 0 :  = 0 against the

alternative hypothesis 1 :  6= 0. What do you conclude from this test?

2. Consider the case where the true data generating process is  = ++ 2 +. Assume that you

instead run the model  = +  + 

(a) What Gauss-Markov assumption(s) are violated in your model?

(b) Give the estimator of  for the model.

(c) What is 
³b´ from the model?

(d) Give the equation for the bias.

(e) Suppose   1 ∀ and   0. What is the sign of the bias?
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(f) Suppose you next run the model as  = +  + 2 + . What is 
³b´ in this model (just

state, do not derive)?

2. Consider the following regression

 = + 11 + 22 + 1212 + 11
2
1 + 2

2
2 + 

(a) Give the partial effect of  given 1. Give the partial effect of  given 2.

(b) Suppose there are two groups of individuals, say male and female. Write an equation that allows

for both an intercept shift and different slope parameters?

(c) For the model in part (b), give the partial effect of  given 1 for each group separately. Do the

same thing for the partial effect of  given 2.

(d) Suppose you were interested in testing that the two groups are the same. Using the Chow Test,

write the null hypothesis and the  -statistic for this particular scenario.

3. Economists have investigated the relationship between an individual’s appearance and their earnings.

Appearance is measured as above or below average looks. Define the variable representing “below

average looks” as

 =

½
1 if below average looks

0 otherwise

The model, allowing for different parameters for males and females is

ln() = 0 + 1 + 2+ 3 ∗ + 

where

 =

½
1 if female

0 otherwise

Given this information and the attached tables, answer the following questions:

(a) Table 1 gives the estimates of the model using a set of 1260 observations. What is the estimated

intercept for each group?

(b) Consider the hypothesis 0 : 1 = 0 versus 1 : 1 6= 0. What does a rejection of this hypothesis
mean?

(c) Using the results in Table 1, test the hypothesis 0 : 1 = 0 versus 1 : 1 6= 0 at the 5% level.

(d) Table 2 gives the test statistics in the fitted values version of the test for heteroskedasticity (the

White test). Is there evidence of heteroskedasticity in the model?

(e) Explain the null and how the test in part (d) is conducted.
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Figure 1: Table 1: OLS Estimates

Figure 2: Table 2: White Heteroskedasticity Test
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