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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. Verify the following differential equation which applies to the Box-Cox transformation 

dix(λ)/dλi = (1/λ)[xλ(lnx)i – i di-1x(λ)/dλi-1] 

Show that the limiting sequence for λ = 0 is 
dix(λ)/dλi|λ=0 = (lnx)i/(i+1). 
(Hint: You can use mathematical induction.)
2. Consider the simple linear regression model


yt = α + β xt + εt;
 t=1,… T,
where ε   is independent and distributed as N(0; σ2); and α and β are scalar unknown parameters.  Show that the three familiar tests, Wald, Likelihood Ratio, and Lagrange Multiplier tests for testing the null hypothesis β = 0 takes the form:


W = n r2 /(1 – r2 )


LR = n ln(1/(1 – r2))


LM = n r2 

where r is the simple correlation coefficient between x and y:

Hints: 
1) The unrestricted R2 is equal to the square of correlation coefficient.)
2) Recall the definitions of the Wald, Likelihood Ratio, and Lagrange Multiplier tests:

W = n (SSRR – SSRUR)/SSRUR
LR = n log (SSRR/SSRUR)

LM = n (SSRR - SSRUR)/SSRR
3. Suppose that you have T independent observations on (xt yt) from the non-linear model:
yt =β (1+xt) λ  + εt, where εt ~ N(0,σ2)

a) Sketch the estimation of the model using NNLS. (Be precise –i.e., construct xo, yo, etc.).

b) Sketch the estimation of the model using MLE (be precise –i.e., take f.o.c., propose a solution) .
(c) Propose a test for linearity in this model.
4. A random variable X can take the positive integer values 0, 1, 2, 3, … The probability of it being equal to a specific value x, p(x), is given by 
P(x)= e-λ λx /x!,
where λ is an unknown parameter. 
In a sample of three observations, the values of the random variable are 2, 5, and 2. 
(i) Write down the likelihood function for λ. 
(ii) Derive the maximum likelihood estimate of λ. 
