Rauli Susmel	Fall 2016
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 you are interested in estimating a linear model with time varying variance, as a function of xt, say yt = xt β + εt, where xt is a normally distributed variable, εt= ut σt, ut ~ N(0,1) and σt2 = (α0 + α1 xt-1)λ.
a) You want to test H0: β=1, how can you do this using OLS? 
b) Given the structure for σt, how efficient do you think OLS will be? 
c) Given the structure for σt describe an appropriate LM test for heteroscedasticity.
d) Sketch the estimation of the model using MLE (get first order conditions and discuss how you would proceed from there). Make sure you include a sensible restriction for λ.
e) Calculate standard errors.
f) Suppose you also suspect that εt = ρ1 εt-1 + ρ2 εt-2 + vt, with vt ~ N(0,1). How would you estimate this model using FGLS?


2)  Consider the following non-linear AR model: 

  yt = xt β + δ  + εt
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 also suspect that εt = ρ1 εt-1 + ρ2 εt-2 + vt, with vt ~ N(0,1). How would you estimate this model using iterated FGLS?


3) An economist is evaluating different plans to improve job insertion. She has some data on U.S. publishing houses. Specifically, she wants to evaluate whether supervising a new employee for a month with a co-worker (S) or sending the new employee to take outside training courses (C) is more effective in reducing the incidence of mistakes in reading submitted author’s manuscripts (MRSA) during the first months of employments. She hypothesizes the following model: 
		MRSAi = β1 + β2 Si + β3 Ci + ut  

where, in publishing house i, MRSA is the number of mistakes in reading submitted manuscripts, S is expenditure on on-the-job supervision, and C is expenditure on outside courses, ui is a disturbance term that satisfies the usual regression model assumptions, with mean zero and constant variance σ2. The economist would like to fit the relationship using a sample of publishing houses. Unfortunately, data for individual publishing houses are not available. Instead she has to use regional data to fit her model:			
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where a bar over a variable means the average for the publishing houses over a region. There were different numbers of publishing houses in the regions, there being nj publishing houses in region j.

(i)  Show that the variance of  is equal to σ2/nj and that a regression using OLS to fit (*) will be subject to heteroscedasticity.
(ii)  Explain the consequences of heteroscedasticity for the properties of the OLS estimators of the regression coefficients. 
(iii)  Assuming that the economist knows the value of nj for each region, explain how she could re-specify the regression model to make it homoscedastic. State the revised specification and demonstrate mathematically that it is homoscedastic. 
(iv) Give an intuitive explanation of why the revised specification should tend to produce improved estimates of the parameters. 
(v)  Describe in detail a test that the economist could use to confirm the presence of heteroscedasticity. 
(vi)  Suppose that the economist did not know the values of nj. Explain in general terms (not mathematically) how, nevertheless, she could perform t tests relating to the regression coefficients, stating any limitations. 
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