Rauli Susmel
Fall 2010PRIVATE 

FINA 8379


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 that you have T independent observations on market returns and returns for IBM (xt, rt). You use a non-linear CAPM model:
rt = β xt λ  + εt, where εt ~ tv



where tv represents a t distribution with v degrees of freedom –i,e, 
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a. Sketch the estimation of the model using NNLS. (Be precise –i.e., construct xo, ro, etc.).

b. Assume v is fixed. Sketch the estimation of the model using MLE.
c. Propose a test for linearity –i.e., H0: CAPM is true– in this model.
2. Suppose that a heteroscedastic regression model applies:


yi  =  xi((  +  (i,  E[(i] = 0, Var[(i]  =  (2wi
where wi is an observed variable - that is, except for the scale factor, the disturbance variances are known.  Suppose, however, that instead of using wi, you compute weighted least squares using another variable, zi to form the weights. 
a. What is your covariance matrix?

b. What is the true covariance matrix?  
c. Is the estimator computed using the “wrong” weights consistent?  Is it unbiased?  Explain.
3. Suppose yt = xt β + εt, where εt=ut ht, ut ~ N(0,1) and ht = α0 + α1 εt-12. (This model is called ARCH(1).)
a) Sketch the estimation of the model using MLE (get first order conditions and discuss how you would proceed from there).

b) Sketch the estimation of the model using method of moments (again, state moment conditions, function to be minimized, etc).

c) Compare your answers to a) and b).

d) Derive the LM test for H0: α1=0 against H0: α1≠0. State its distribution.

4. (Hierarchical distribution).  An exponential regression model might be formulated as follows:  Let yi be the time until failure of some electronic component.  A model that is often used for this phenomenon is the exponential model –seen in the Math Review Course:


f(yi)  =  (i exp(-(iyi), (i > 0, yi > 0.

We believe that the lifetime of parts depends on a certain other variable, xi, such that


(i  =  exp((  +  (xi).

We are interested in estimation of the parameters ( and ( and in manipulation of the model after estimation.

a. Write out the conditional (on x) log likelihood function.  (Note, the density does involve the exponential of an exponential function, so the log of the density will still involve an exponential.)
b. Show the likelihood equations (first order conditions) for estimation of ( and (. 

c. Define the vector xi = [1,xi]( and ( = [(,(] .  Then, show that this first derivative vector can be written in the form

     (logL/((  =  (i di xi  where  di  =  (1 - (iyi).  
d. We will also need the second derivatives.  Show that 

     (2logL/(((((  =  -(i hi xixi(  =  -(i Hi = -H,  where hi  =  di - 1.  
e. Apply the Newton-Raphson method for estimation (that is, for finding the maximum likelihood estimator) in this model.  
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