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Econometrics I: Final

Reminder: This is a closed book exam. Strive for brevity and precision. Show your work. 

1. (30 points) A researcher has annual data on demand for labour, L, aggregate output in current prices, Y, average wages at current prices, W, and a general price index, P, for the manufacturing sector of a certain industrialized country for the period 1973–2002. L is measured as the average number of workers employed. Y and P are measured as index numbers equal to 100 in the year 2000. Problems associated with nonstationary time series may be ignored. He fits the following regression (standard errors in parentheses; RSS is residual sum of squares): 

logL = –3.12 + 0.42 log Y – 0.34 log W – 0.11 log P RSS = 1.99 (1) ^ 
(0.13) (0.09) (0.10) (0.06) 

He next regresses L on real output, Y/P, and real wages, W/P: 

= –2.56 + 0.46 ^logLPYlog – 0.32 PWlog RSS = 2.03 (2) 

(0.13) (0.07) (0.07) 

Finally he fits the following specification: 

= –3.12 + 0.42 ^logLPYlog – 0.34 PWlog – 0.03 log P RSS = 1.99 (3) 

(0.13) (0.09) (0.10) (0.04) 

(a) Give an economic interpretation of the slope coefficients in equation (2). 

(b) Explain why the second specification is a restricted version of the first, stating the restriction. 

(c) Perform an F test of the restriction. 

(d) Perform a t test of the restriction. 

(e) Explain whether the F test and the t test could give different results. 

(f) Assuming that the restriction is valid, explain why regression (2) is preferable to regression (1). 

(g) Regression (2) has a worse fit than regression (1). Does this matter?
(h) What would be the effect of heteroscedasticity in your estimates? How would you estimate SE’s?
2. (30 points) Define the two basic approaches to modeling unobserved effects in panel data.  a) What are the different assumptions that are made in the two settings?  

b) What is the benefit of the fixed effects assumption?  What is the cost?  

c) What is the benefit of the random effects assumption?  What is the cost? 

d) Now, extend your definitions to a model in which all parameters, not just the constant term, are heterogeneous.

e) Discuss how you would introduce SUR effects on the FEM and the REM.
3. (30 points) Suppose you have data on N individual investors. Assume Y represents the number of trades per year, where Y follows a Pareto distribution:
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where λ is the intensity parameter (λ>0), and represents the expected number of trades. 

Suppose you believe that the number of trades, y, is a function of X, where X is a vector of K explanatory variables. Suppose you model this dependence as λi=exp(Xi β). 

a) Sketch the derivation of βMLE –i.e., write down the likelihood function; set foc’s and write down the Gauss-Raphson update equation. Is βMLE unique? Explain.
b) Write down the asymptotic distribution of βMLE (write down all the assumptions needed.)
c) Calculate the partial effect of regressor k (Xi,k) on λi. Derive the standard errors.

d) One implication of the Poisson model is equi-dispersion. That is, the mean and variance are equal: Var[yi|xi] = E[yi|xi]. How would you test this implication of the Poisson model? 

� EMBED Equation.3  ���
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