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Econometrics II: Midterm 1
Reminder: This is an open book exam. Strive for brevity and precision. Justify all your answer. Show your work. Do not feel you must take all two hours for this exam.
NOTE: From 1) to 4) select two problems to answer. Answer 5) and 6)
1) Suppose that a linear probability model is to be fit to a set of observations on a dependent variable y that takes values zero and one, and a single regressor x that varies continuously across observations. Obtain the exact expressions for the least squares slope in the regression in terms of the mean(s) and variance of x, and interpret the result.

2) Consider estimation of a Poisson regression model for yi |xi . The data are truncated on the left—these are actual stock trading transactions per day, so zeros do not appear in the data set. The data are censored on the right—any response greater than 10 is recorded as a 10. Construct the log-likelihood for a data set drawn under this sampling scheme.

3) We are interested in the ordered logit model. Our data consist of 200 observations, of which the responses are


y
 0
 1
 2
 3
 4


n
40
30
35
70
25

Using the preceding data, obtain maximum likelihood estimates of the unknown parameters of the model. (Hint: Consider the probabilities as the unknown parameters.)

4) For the zero-inflated Poisson (ZIP) model, we derived the conditional mean function, 


E[yi |xi, wi ] = (1 − Fi )λi .

For the same model, now obtain Var[yi |xi, wi ] Then, obtain τi = Var[yi |xi, wi ] /E[yi |xi, wi ] Does the zero inflation produce overdispersion? (That is, is the ratio greater than one?)

5) Consider the following non-linear model

yt* = g(xt β) + εt,  
εt ~ iid N(0,σ2 ) 

where g(.) is well-specified, bounded nonlinear function –say, a CDF. We observe

yt 
= 0
if 
yt* ≤0



= yt* 
if 
0≤ yt* ≤10



= 10
if 
10 ≤ yt* 
a) Write down the likelihood function and f.o.c.’s.

b) Show that the MLE of (β,σ) is consistent.

6) There has been a significant increase in the demand for low mileage vehicles (SUVs and vans) in the United States. Your goal is to estimate a model of vehicle choice and mileage. You have access to data on a repeated cross section of household expenditures. For each household in each year, you observe what vehicles it owns (brand and age of each car), how many annual miles it drives each car, and other household demographic characteristics including where the household lives.

a) Write a model of vehicle ownership choice and suggest how to estimate the parameters of the model. Be as precise as possible.

b) Write a model of mileage for each vehicle taking into account the portfolio of vehicles owned by the family and suggest how to estimate the parameters of the model. Be as precise as possible.
c) What problems you may face estimating your proposed model.
