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Econometrics I: Midterm 2
Reminder: This is an open book exam. Strive for brevity and precision. Show your work. Do not feel you must take all two hours for this exam.
1) Suppose yt = xt β + εt, where εt=ut σt, ut ~ N(0,1) and σt λ = α0 + α1 (yt-1 - xt-1 β)λ.
a) Can you estimate β using OLS. Describe its properties.

b) Given the structure for σt describe an appropriate test for heteroscedasticity.
c) Sketch the estimation of the model using MLE (get first order conditions and discuss how you would proceed from there).
d) Calculate standard errors.

f) Derive a test for an ARCH(1) model.

h) Discuss the problems associated with testing for H0: α1=0 against H0: α1≠0. 

2) A researcher interested in the relationship between trading stocks, age and schooling has data for a sample of 1,200 males and 800 females.  In particular, she is interested in how trading stocks is related to the age and education of the respondent. She defines the dependent variable TRADE  to be 1 if the respondent trades more than 6 times a year and 0 otherwise and defines the independent variables AGE, age, and S, years of schooling. The researcher decides to use MLE and defines the probability of trading more than 6 times a year be p = P(Z) where Z = β1 + β2 AGE + β3S: 

Pi[Zi=1|x] = exp(x’iβ)/[1+exp(x’iβ) = F(x’iβ) 

Pi[Zi=0|x] = 1/[1+exp(x’iβ) = 1 - F(x’iβ)

a) Sketch the estimation of the model using MLE.

b) Explain in general terms (without technical details) why the researcher did not use OLS, regressing TRADE on AGE and S. 

c) Explain why MLE avoids the problems associated with OLS. 
d) Suppose the researcher obtains the following MLE results:

	males 
	females 

	AGE 
	–0.137 

(0.018) 
	–0.154 

(0.023) 

	S 
	0.132 

(0.015) 
	0.094 

(0.020) 

	constant 
	0.194 

(0.358) 
	0.547 

(0.492) 

	Z-bar (mean) 
	–0.399 
	–0.874 

	P(Z-bar) 
	0.368 
	0.272 


d.1) Explain how one may derive the marginal effects of the explanatory variables on the probability of trading, and calculate for both males and females the marginal effects at the means of AGE and S. 

d.2) At a seminar someone asks the researcher whether the marginal effect of S is significantly different for males and females. How would you test this? Be specific.
3)  Consider the following non-linear AR modell: 
  yt = μ +
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where εt is a well-behaved error term, and ( is a positive parameter.
a) Sketch the estimation of the model using NNLS (be precise).
b) Write down the Newton-Raphson update algorithm.

c) Propose a test for linearity against this non-linear model.
d) Suppose you suspect Var(εt)= wt γ. Propose a G-NNLS algorithm.

e) Suppose εt = ρεt-2 + ut , where ut is a white noise error. How would you estimate the model?

f) How would you estimate Newey-West SEs?
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