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EE325 Section 1 HW 2 Due Thursday February 20™ (23:00 hr.),2020
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

each student. )? 631 12438+ 31 f3}+}5+:}5+‘90 g }}'615
d
Table 1.a _ _ A
Student | ¥i | X | Y-Y f XX juip §olBH I 443 43.513.6430+42. 1134 3,212
L [28]63 [-6.4125 |-14.625 | g0g53 ;
2 3.4 |72 101835 | -5.625 | ¢
3 |3 (78 |-0.2135 | 0315 -oﬁi—g
4 3.5 |81 | 0.28%5 | 3.335 | 0.1% 5
5 3.6 |87 0.3835 | 9.319 0.0681
6 3.0 |75 17005 | -1.625 | - .12
7 27|75 |-0515 | -1.625 | -0 .42
8 37190 | 04335 | 1235 | 4 pesq

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

Bys & 0 (y 9) (83-13.629)(2 3-3 201931 -91 625)(3.4-3 2125) ¢ + (B0-F425)(33-3.2129)
IS 16629 + (556297 + (11390

SO RS - 0034
311.3%5

A n o_
Po=U-b X = 32125 - (0.03¢1) (33.625)

\

Po=0.95611

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

A A A A
Ui = Byth, Xy U= 9i-Y
§. = 05681 + 0.0341%i Ui = Y1 - 0.5081-003 11,
2".:20 GL = (1_3—0.595’1-0.03@1(61)) t (3‘ar~0_3(;g1~0.03¢’|(}2))+ Lt (3.+~0.3611—0.03H (‘10))

f

-0.0002 ¥ 0
i is nof zero because By Bd p; were rounded
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§8T= &0 -0 = 551935 | R ¢8 1% SR =S (9-9)° < 102819
" = Var(ug|x,) - E[(u;-E(ui))L] = E(u})

1.3 Find var(i,), var(fi’g), var(By)

"y - cn o= SSRO< 101835
Var(d) =67 ° = = 0.1415

Uqr(A " ot L2='| X B (o.ms)(M’rPr): 72.039¢
b= —%57 (9)(551.375)
A 1 L
Var(pJ= & =6 . 0.00033
8T 891419

2. Data is listed in the table

X[")_( u\,*g 1‘4\1,

X |7
0 | o] -1 | -31 |-0.1455
12 | 2| -4 -1 [ 0.0636

14 5 -6 -4 [k
16 | 6| -t | -31]0.4918
18 71 -1 <21 |-0.30%
22 |10 2 0.3 |-0.9909
24 | 10 ¢ 0.9 |-L681¢
26 | 15| 6 5.9 |0.533
28 | 16 ¢ 6.9 |-0.203

30 | 20| 10 10.9 | 1.945%
2.1 From the simple regression model ¥; = B, + B1X; + u;, u;~NIID(0,5?). Find estimators of

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

X = 0419E16+16 118490 +2 6426+ 10430 = 20

10
Y= 0t 2L45+64T 0410415116120 - g4
10
é1= ét(X(—)—()(Bi 9) . (-10)(-9.1) '\'(’K)("")’.ﬂ‘l‘_._'l’ (10)(10.9) -394 =0 855
£ (X-1)° (100 + (-4F +...+ (10T 40 '

N - N -
by -bX = 91-08955(20)
’E\’q = =-§.11



2.2 Find the value of ¥, and 7, . Show that YN, @i; = 0.
A a0
R IRIN v
= -§.81 +0.8955 K, = YL+ g8 - 0.5195K

& 0= (re91-0895(0)+ (24 0.91-0895502)) .. +(20 + 1.11-0.8155 ()

= 0
2.3 Plot graph and draw regression line. Does the line pass (X, Y)? Y=~ 814009 55 (Z,O)
Y91
J
U= 18140.8959%;
)
P (x,9)
10 (20,91
d
. Jes
\0 LRI
-e,h/ X
2.4 If X; =16, what is the predicted Y?
E(Y) = -§.60+0.8955 (16)
< 5078 _ e (u-9) < 366
2.5 Find var (i), var(f%),var(ﬁ;) S\SR B ( -1
86T = 2l-X)" - t40
var (4;) = SR o 3669 _ 45 3629
n-2 10 -2
-1 =1
A etn & Xi - (s.3025) (¢440)
Uqr = t=1 - =
“50) $$T 10 ( 440) ko Ime
lr(b)s 6 - 668615 . 0.904233
T £40
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3. Consider the below regression function:
Yi = BlXi +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.

9L = B'\ XL U
. ~ 2L
argmin < ((y;=B,X;)
F.O0.0. wrE. B,
~ L
ST I
0B,

£ 20-pX) X)) = 0
X Wi-p,X;) = 0()
giXivi - z(,"]'&,,l(t )
SiXiVi = eiBik
o)
by > XY
2i.)(7'{
Subgfiture Yi= bXi tuq
A
By < 2i Xy (B tl)
2ix%
N _ . I3
B, = 2iBy% , vk
cixty &G
e (f,) - g@;, aum) by LRt E(ugxi) =0
£{¥%
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