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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 you are interested in estimating the CAPM with time varying variance, as a function of market returns, say yt = xt β + εt, where εt=ut σt, ut ~ N(0,1) and σt λ = (α0 + α1 xt-1)λ.
a) Can you estimate β using OLS? Describe its properties.

b) Explain how you can calculate White standard errors.

c) Given the structure for σt, how efficient do you think OLS will be? 

d) Given the structure for σt describe an appropriate LM test for heteroscedasticity.

e) Can you estimate this model using NLLS?
2) Continuation of 1). 

a) 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.
b) Calculate standard errors.

c) Discuss the problems associated with testing for H0: λ=0 against H0: λ≠0. 
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 FGLS?
3)  Consider the following non-linear AR model: 
  yt = μ + xt β + δ 
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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) Briefly discuss how OLS can be used in this setting.

d) Propose a test for linearity against this non-linear model.
4) A researcher has data on annual household expenditure on food, F, and total annual household

expenditure, E, both measured in dollars, for 400 households in the United States for 2006. The

scatter plot for the data is shown as Figure 5.1 on the next page. The basic model of the researcher

is




Ft =  β​1 + β2 Et + εt  

 (1)

where ε is a disturbance term. The researcher suspects heteroscedasticity and performs a Goldfeld–Quandt test and a White test. For the Goldfeld–Quandt test, she sorts the data by size of E and fits the model for the subsample with the 150 smallest values of E and for the subsample with the 150 largest values. The residual sums of squares (RSS) for these regressions are shown in column (1) of the table. She also fits the regression for the entire sample, saves the residuals, and then fits an auxiliary regression of the squared residuals on E and its square. R 2 for this regression is also shown in column (1) in the table. She performs parallel tests of heteroscedasticity for two alternative models:




Ft /At =  β​1 1//At + β2 Et/At + vt  
 (2)




log Ft =  β​1 + β2 log Et + wt  

 (3)

A is household size in terms of equivalent adults, giving each adult a weight of 1 and each child a weight of 0.7. The scatter plot for F/A  and E/A is shown as Figure 5.2, and that for log F and log E as Figure 5.3.  The data for the heteroscedasticity tests for models (2) and (3) are shown in columns (2) and (3) of the table.
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(a) Explain the intuitive idea behind the Goldfeld–Quandt test.

(b) Perform the Goldfeld–Quandt test for each model and state your conclusions.

(c) Explain why the researcher thought that model (2) might be an improvement on model (1).

(d) Explain why the researcher thought that model (3) might be an improvement on model (1).

(e) When models (2) and (3) are tested for heteroscedasticity using the White test, auxiliary regressions must be fitted. State the specification of this auxiliary regression for model (2).

(f) Perform the White test for the three models.

(g) Explain whether the results of the tests seem reasonable, given the scatter plots of the data.
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