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Use 4 decimal places for numerical answers

1. In Table 1.a. X;is total microeconomics exam point (total points are 100) and Y; is GPA of

e sudent ¥ =631 32438481431 135435+90= 3425
d
Table 1.a _ _ A
Student | ¥ | X | Y- | X=X [ui § 18+ 3.443+3.513 64304231332 3.2125
1 28 163 |-(,4125 |-14.625 | 0 0§5% ;
2 34172 101835 | -5.625 | ¢
3 (3 78 |05 | 0.335 -o',szzg;
4 3.5 |81 | 0.23%5 | 3.3%5 | .13 5
5 3.6 |87 | 0.3835 | 9.3%9 | ¢.p681
6 30 175 |-01125 | -).625 0.1
7 2.7 175 |-0.5125 | -2.625 | -0 42
8 37190 | 04335 | 12315 | 4 pesq

1.1 Now consider the two-variable Y; = B, + B1X; + u;, u;~NIID(0,52). Use OLS to find the
estimator of §; and ;. (Note: NIID = Normally, Identically, and Independently Distributed).

[21: & (x=%) (yg -9) (63-32.625)(2.8-3.2125) (3L -31.625)(3.4-3 . 2025) £+ (0-13425)( 33-3 2125
S X-1F - (16629 + (36297 +(12.335)"

T AL - 00341
311.3%5

A N _
Po=U-bX = 32125 - (0.03¢1) (33.625)

[\

Po =0.9611

1.2 For each observation i, find ¥, and @, . Show that YN, @; = 0.

A A A A
Ui = Both, X 0= i-9;
9.L = 0.5681 + 0.0341X] 0!( = Yi-0.5681-00301X,
¢ Uiy = (Lr-user-0.03G) £ (54-0.5631-0.000 GO+ (33-0.5601-0.0841 (1)

-0.0002 ¥ 0
A\Thi\r I§ NOT ero because By Ad g, were rounded
1



$6T= ¢, -X) = 551.935 | R ¢8, 111 SR = S (9-0)° < 102939
g = Var Cujrx,) = E[(y; -E(ML)JL] = E(uY)

1.3 Find var(i,), var(ﬁ’;), var(ﬁ;)

vy -cn o= SOR - 101835
Var(ly) = 6% 7 R T o 0.1415

n

UQ\'(A ) ) Gq'r\/\ qu Xli, - (0.'\?15)(1‘3")’1:})= .0399
Bo) = $$T (9)(551.339)
A 1 L
Var(pd= &6 =6 . 0.00033
8T 951419

2. Data is listed in the table

X["S(- u\,*g L‘,}L

X |71
10 0 | -10 -9.1 [-0.1455
12 | 2] -%§ -\ | 0.0636

14 5 -6 <41 1.
16 | 6| -% -3 0.491¢%
18 71 -1 | <. [-0.30%
22 | 10 2 0.3 |-0.9909
24 | 10 ¢ 0.9 [-1681¢
26 | 15 6 5.9 | 0.5833
28 | 16 ¢ 6.9 | -0.263

30 201 10 10.9 [ 1.9450
2.1 From the simple regression model Y; = By + B1X; + u;, u;~NIID(0,5?). Find estimators of

Bo and B; from the OLS method and interpret the meaning.

X = 10417414 +16 118420 +2 64264 10430 = 20

10
Y= 0t 2 45+64TTI0H10415T16+20 - g4
10
By & 06X (y; 9) - NI D TEEENT L +(0)(103) 2398 g p59
£ (X-X)* 105+ (-4 ..+ (102 £ '

by<T-pX = 9.1-08355(20)
%q = -§.81



2.2 Find the value of ¥, and 1, . Show that ¥V, @i; = 0.
A

U= By 1By
= -§.01 H0.8955 X,

. l\.
UL: 9L—9\,
=Y, + .51 - 0.8955K

¢ =0 n1-0 85 (0))+ (2 40810398502 1. (20 8.1-0 815 (%))
- 0

2.3 Plot graph and draw regression line. Does the line pass (X, Y)?

V=~%.¢1+0.0955 (20)
=91
Y
U= 19140.9955%;
Lo
B ®,3)
10 (0,9.
d
) ey
10 120
-e,h/ X
2.4 If X; =16, what is the predicted Y?
E(Y) = -§.61+0.8955 (16)
—\L
R L N SSR = <(9-9) < 3669
2.5Flndvar(it\l),var(ﬁo),var(ﬁl) G\YT - 2(2( _)?)7- 1—4-0
var (4;) = SR - 3669 459629
n-2 10 -2
A el i X &s) (4440)
nr(p) - &0 Gt = (s .
(8 ST 10 (440) ko AT

Uar (p,) = 5 . 4. 0104233
§T 140
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3. Consider the below regression function:
Vi =B X +u;,

Where u;~NIID(0,5?). Find an OLS estimator of ;. Then, provide a proof that this is an
unbiased estimator. Please state the SLR assumption(s) when used.

. ~ L
argmin & ((Y;-pyX;)
F.0.0. Wit B,
~ XL
d 2lyip) o
0B,

e 2-EX) X)) = 0
é'l.xl(g\“allxl) = O(‘l)
XYy - “?_(,Afi,,’(i = 0
2 kiYL= ii?i)(é
by = €£ixyy;
&ixy
Subgtiture Yi= PaX{ Uy
A
51 = i],X(,(QHX'L"'UL)
2 X%
tos g 1
B, © 21 By Xi +i1uLX¢
21 XI( £ix%
E@J= E@)+ iud;) by SLR¢ E(uixi) =0
1 £.x%



