Suggested Answers for Midterm Exam. II
Dec. 14, 2001

la True. (AB)' = B’A’ = BA = AB. Therefore, AB is symmetric.
1b False. RZ=1— (1 — Rz)%,then R < R*forK > 1.

1c True. There are more explanatory variables in (2), therefore it has smaller residual
sum of squares.

1d False. Since |A| = 0, the inverse of A does not exist.
2a ) u?=U'u=(y— XB)(y— XB).
2b

uu = (y—XB)'(y—XB) =y —B'X)(y—XB)
YYy—B'Xy—yXB+BXXB=yy—-28Xy+BXXB

2¢ The first order conditon is

au'u , g
B —2X'y +2X'XB =0
X'Xg = Xy
p = XXXy
2d
B = X'X)IXy=XX)IXXB+u) =+ (XX)"Xu
E(B) = B+ (X'X)'XEu) =8
2e
Var(B) = E[(B—E(B)(B —E(B))]
= E[(X'X)"IXuu’X(X'X)™1]
(X' X)"IXEuu) X (X' X)™!
X' X)X o? I X(X'X) ™! = a*(X'X) ™!
3 We have 8, = o — B; and 3 = —a — B,. Substituting these in the given equation
we get

Yi = BiXii + (@ — B)Xai + (—a — B1) X3 + Ui
= Bi1(Xii — Xai — X30) +a(Xai — Xsi) + Ui
Define Z;j = X;i — Xy — X3 and Zyi = X3 — X3j and estimate a regression of

Yi on Zjj amd Z,; without constant term. The estimated coefficient of Zjj gives an
estimate of o. Its variance can be obtained as usual.



4a

EC(YiIDi =1) = a1 + a2 + BXi
E(YiIDi =0) = a1 + BX;
ECYi|D; =1) —E(Yi|IDi =0) = a3

4b

ECYi|Di =1) = o1 +ax + BX|
ECYiIDi =2) = a; + 20, + BX;
E(Yi|D;y =2) —E(Yi|Di=1) =

o is still the difference of male and female average salaries.
4c

EMiIDi =1) = a1 + o2 + BX|
ECYi|Di = —1) = a; —ay + BX|
E(Yi|D; = —1) — E(Yi|Dj = 1) = 2,

Therefore, the difference of male female avaerage salaries is —2a;.
4d

ECYi|Di =5) = a1 + 502 + BXi
ECYiIDi =0) = a1 + BX;
E(Yi|D; = 5) — E(Yi|Dj = 0) = 53

The difference of male and female average salaries is 5a;.

men  women
5a intercept  9.35 8.96
slope  0.0656 0.0744

5b Men: 6.56%, Women: 7.44%.
5c¢ Lower since the coeflicient of sex*s is significantly negative.

5d The coefficient will be -0.3840 and the standard error will be 0.0174.



