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Econometrics I: Midterm 1
Reminder: This is an open book exam. Strive for brevity and precision. Justify all your answer. Show your work. Do not feel you must take all two hours for this exam.
1) The CAPM establishes a linear relation between expected returns and the expected market risk premium. Suppose a professor believes that the market-to-book ratio (MB) should also be included in the CAPM. That is, you have an extended CAPM:



ri,t - rf,t  = α + βi (Rm,t - rf,t ) + + Xi,t β2 + (t, 



where α and βi are parameters and εt is an error term that follows a N(0, σ2). The variable ri,t is return on asset i, rf,t is the risk free rate, Rm,t is the return on a well-diversified market portfolio, and  Xi,t  is the MB of asset i. Assume that all right hand side variables can be considered exogenous. You want to test the CAPM, that is H0: β2=0 and α=0.

(a) How would you estimate this model? 

(b) Derive a Wald test, a LM test and a LR test. Be specific.

(c) Briefly derive the distributions of all the tests (if exact distributions are not possible, derive the asymptotic distribution). If assumptions are needed, state them clearly.

2) The regression model of interest is



y  =  X( + U γ + (
where X is matrix of TxK variables, including a constant and U is Tx1 variable. Both variables are assumed exogeneous. It is believed that U is unobservable. Two estimates of ( are obtained:

(i) OLS from y  =  X( + v. Let’s call this estimate b2. 

(ii) OLS from (3) y = X( + Pδ + ξ. Let’s denote this estimate by b3.
P is an observable proxy variable for U that is related through the model: P = U θ + η.
The errors ( and η are assumed to be iid with mean zero and variances σε2 and ση2, respectively.
Using the criteria of asymptotic bias –i.e., plim(bi-()-- compare both estimates.
3) You believe that a model consists of the following relationships: 

(1)
Yt = α1 + α2Xt + ut 

(2)
Xt = β1 + β2Yt + vt 
(3)
Zt = γ1 + γ2Yt + γ3Xt + γ4Qt + wt 
where ut, vt, and wt, are error  terms that are drawn from fixed distributions with zero mean. It may be assumed that they are distributed independently of Qt and of each other and that they are not subject to autocorrelation. All the parameters may be assumed to be positive and it may be assumed that α2β2 < 1. When answering (A)–(D) it should be assumed that the model is correctly specified. 

(A) Explain what is meant by an endogenous variable and an exogenous variable in this setting –a  simultaneous equations model-, and state which variables in this model are endogenous and exogenous. 

(B) You fit (2) using OLS. Evaluate whether the estimate of β2 is likely to be biased. If it is biased, determine the direction of the bias. 

(C) You fit (3) using OLS. Determine whether the parameter estimates are likely to be biased. (You are not expected to evaluate the direction of the bias, if any.) 

(D) You decide to fit (2) using instrumental variables (IV), with Qt as an instrument for Yt. Determine whether you are likely to obtain a consistent estimate of β2. 
(E) Discuss situations (other than simultaneity issues) where the use of instrumental variables is needed.
4) A researcher has data on years of schooling, S, weekly earnings in dollars, W, hours worked per week, H, and hourly earnings, E (computed as W/H) for a sample of 1755 white males in the United States in the year 2000. She calculates LW, LE, and LH as the natural logarithms of W, E, and H, respectively, and fits the following regressions, with the results shown in the table below (standard errors in parentheses; SSR = residual sum of squares): 

– Column 1: a regression of LE on S. 

– Column 2: a regression of LW on S and LH, and 

– Column 3: a regression of LE on S and LH. 

The correlation between S and LH was 0.06. 
	
	(1) 
	(2) 
	(3) 
	(4) 
	(5) 

	Respondents 
	All 
	All 
	All 
	FT 
	PT 

	Dependent variable 
	LE 
	LW 
	LE 
	LW 
	LW 

	S 
	0.099 

(0.006) 
	0.098 

(0.006) 
	0.098 

(0.006) 
	0.101 

(0.006) 
	0.030 

(0.049) 

	LH 
	– 
	1.190 

(0.065) 
	0.190 

(0.065) 
	0.980 

(0.088) 
	0.885 

(0.325) 

	constant 
	6.111 

(0.082) 
	5.403 

(0.254) 
	5.403 

(0.254) 
	6.177 

(0.345) 
	7.002 

(1.093) 

	SSR 
	741.5 
	737.9 
	737.9 
	626.1 
	100.1 

	observations 
	1755 
	1755 
	1755 
	1669 
	86 


(a) Explain why specification (1) is a restricted version of specification (2), stating and interpreting the restriction. 

(b) Supposing the restriction to be valid, explain whether you expect the coefficient of S and its standard error to differ, or be similar, in specifications (1) and (2). 

(c) Supposing the restriction to be invalid, how would you expect the coefficient of S and its standard error to differ, or be similar, in specifications (1) and (2)? 

(d) Perform an F test of the restriction. 

(e) Perform a t test of the restriction. 

(f) Explain whether the F test and the t test could lead to different conclusions. 

(g) At a seminar, a commentator says that part-time workers tend to be paid worse than full-time workers and that their earnings functions are different. Defining full-time workers as those working at least 35 hours per week, the researcher divides the sample and fits the earnings functions for full-time workers (column 4) and part-time workers (column 5). Test whether the commentator’s assertion is correct. 

(h) What are the implications of the commentator’s assertion for the test of the restriction? 

