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The exam consists of three questions on four pages. Each question is of equal value.
1. Consider a Cobb-Douglas production function of the form  = 1 1 2 2 , where  is output, 1 is the
first input, 2 is the second input and , 1 and 2 are the parameters of the model.
(a) How would you set up a linear regression for the production function?
(b) Suppose you are interested in whether the production function exhibits constant returns to scale
with respect to the inputs. State the null hypothesis and give the test statistic.
(c) Suppose you fail to reject the null of constant returns to scale. Explain how you can impose this
assumption on the parameters of the model. How would you estimate this model? Be specific.
(d) Suppose we want to test the validity of the regression. State the null hypothesis and give the test
statistic.
(e) Under the null hypothesis imposed in part (d), derive the estimator of the intercept.
(f) Under the null hypothesis imposed in part (d), derive the variance of the estimator of the intercept.
2. Consider the residuals obtained via an OLS regression of  on  and , i.e.  = ♥ + ♦ + z +  ,
where  is the error term for observation ,  = 1 2    . Show the following:
(a)
(b)
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b  = 0, under the assumption that ♦ = 0

3. Two diﬀerent empirical models are given on the following page 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).
(a) Give the partial aﬀect of attendance rate in each table.
(b) Give the partial aﬀect of prior college grade point average in each table.
(c) Give the partial eﬀect of ACT score in each table.
(d) Test the null of the validity of the regression in each table.
(e) Test the null that the interaction and higher order terms are jointly zero.
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