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Fall 2017
Final Exam

The exam consists of four questions on five pages. Each question is of equal value.
1. Consider the following nonlinear model
 =   
for  = 1 2     , where  is the exponential function. Answer the following:
(a) Using natural logs (ln) on both sides of the equation, write this equation in a linear form.
(b) In the equation obtained from part (a), what is the intercept? What is the slope? What is the
error?
(c) Using the equation from part (a), derive the intercept estimator?
(d) Using the equation from part (a), derive the slope estimator?
(e) What is the interpretation of the slope estimator?
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2. We examine the wage diﬀerence among four groups: married men, married women, single men, and
single women. Define dummy variables for each for these four groups and call them married male,
married female, single male and single female, respectively. Choose single men as a base group and
consider the model:
 =  +  + 1 + 2 + 3 +  
where  =   =  1 = married male, 2 = married female, and 3 = single female.
(a) Define the intercept for each group.
(b) Define the base group.
(c) Suppose you also added single male to the above model. What will happen in the estimation?
(d) Suppose   and  are all positive and that     . What do these say about the diﬀerences
between groups?
(e) Suppose we now choose to define married women as the base group. Given the information from
part (d), what are the expected signs of , , and , where  is defined with respect to the dummy
for single men.
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3. Consider the simple linear regression model  = + + . Consider two cases: (1) the variance of the
error is homoskedastic  ( | ) = 2 and (2) the variance of the error is heteroskedastic  ( | ) = 2 .
(a) Derive the OLS estimator of  in cases (1) and (2).
(b) What can be said about the OLS estimator of  when case (1) holds? When case (2) holds?
(c) Derive the variance of b in case (1).

(d) Derive the variance of b in case (2).

(e) What is the consequence of using the variance estimator of case (1) under case (2)? What is the
consequence of using the variance estimator of case (2) under case (1)?
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4. A model to explain the standardized outcome on a final exam (stndfnl) in terms of percentage of classes
attended (ATNDRTE), prior college grade point average (PRIGPS), and ACT score (ACT) is given in
the EViews output on the following page. Use the output to answer the following questions:
(a) Interpret the coeﬃcients c(1), c(2), c(3) and c(4) in the first table.
(b) Give the partial aﬀect of attendance rate in each table.
(c) Give the partial aﬀect of prior college grade point average in each table.
(d) Give the partial eﬀect of ACT score in each table.
(e) Test the null that the interaction and higher order terms are jointly insignificant.
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