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/ n 411: Econometrics O
Spring 1994: Midterm
\)\ Maximum Points: 75
/¥ Time Allowed: 75 min.

Figures in parentheses show points allocated to different parts of this test. _/6

J(Q/’Cons:derthmgama. The following 5 values of the variable x have been selected:

T == ]
E :I 2x2 : 1 SI’_]

The values of x are known to both me and you. Thereafier, I sslect two constants (a,8). These constants
are known to me but unknown to you. Next I draw 5 random numbers 4 (i=1,2,..,5) from the standard normal
distribution  N(0,1). 'i‘heserandomnumbemdmwnmnotrevealedioyounlﬂmughyouknowthﬂdmyhave
been drawn from N(0,1). Finally, I construct the random variable

Y za+fx+u, (i=l,2,..,5).

The values of x are already known to you and-the corresponding values of ¥ will be sveatually provided to
you for estimating (a,d) using least squares. You have two options. You may decide to estimate cither
h=a+f or f=a-f. Youwill receive a prize equal to

I =10-(8-2)2 _
where ¢ iseither f, or s, depending on your choice and ¢ is the corresponding estimate of 1.
Youmustma.haadecisionaboutwhxtyouwouldlikatoesﬁm.

/;)-Assummg that you want to maximize expected prize, what would be your optimal chowe? (10)

_/b) Wha: would be your expected amount of the prize? (5)
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- Consider the 2-variable regression through the origin:
bo=8Xsu ()
where the disturbance term has the following stochastic properties:

E(w)=0; E(uf) =g} :E(uu) =0 (i)
and the X, s are non-stochastic.

4) Obtain the OLS estimator of § (8) and its variance. ®
b)Nowsupposethatthemodelwasmoneomlyspeciﬁedas:

Y,:Q-ﬁ-ﬂ&‘*l‘l. (2)
What is the OLS estimator of § (§) in this case? )

©)Is 7 unbissed? (4 |
d) Show that § obtained in part (b) will generully have a higher variance than B obtained in part (a).
Whmwﬂltthmmbeequal? (6)
e)Nowmmposethatthctruemodelm(Z)butmodd(l)wasesumtedbymmke.Wi].ldleOLSesnmtorof
B be unbiased in that case? Explain. (6) .o - -
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3. Consider the vector

M, =1-1y.

a) Show that M, is a symmetric idempotent matrix.  (5)
b) Consider the regression
N raru,.

 Show that the OLS residusl for this model is



e aMy. (5)

c) For the multiple regression model
y=X3+u

the OLS estimator 3 =(X’X)"'X"y cannot be estimated when X’'X is singular,
B as '

By =(XX+kl)'XYy,

where k& i a small number added to the diagonal elements of X' to avoid singularity,
Is B, unmbiased? (5)

In ridge regression one estimates

,{‘@)a) In the two variable regression
¥ =a+fX +u,
B =20 with standard error equal to 0.50. The ssemple size was 12. What was the &2 of the fitted model? (6)
7+b) Consider the regressions
¥, =By +B, Xy vy,
Loy roXyva,X v .
Show that if X, and X, mw: 3,-&,, (is)
¢) Suppose that J is the OLS estimator of § in the regression
y=X(+u
~ and § is any other estimator.

Show that
(7-X3Y(y-X8) -(y-XBY(y-XB) is non-negative.  (3)



