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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. Xiis total microeconomics exam point (total points are 100) and Y; is GPA of
each student.

Table 1.a
Student Y | Xi
1 2.8 |63
2 34172 X= 19.625
3 3 78
4 3.5 | 81
5 3.6 | 87
6 3.0 |75
7 2.7 |75
8 3.7 190

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).
B, = V5%

. LY -G —X) Baz (18- 3um8)(63-9.e25) +(3.4 -3. _
LI O ' 34732020 (12-97.625) +(3-3.2125) (18- 19.625)

+(3.5-3.2125) (81 - 99.625) +(3.6- 3.2128)(87- M6 5) + (3-3.2125) (95 -99. 625)
+(21-3.2128) (95- 99.625) + (33 - 3.2425) (40 99.42 )

2
(28- 32ms) +(3.4 —3.20255+ ( 3-3.21257+(2:5 - 3.217.3)11-( 3.6- 3. 24233‘1-(3- 3.7.423)"
2
(21-3.2923) + (3.3 - 3.2495)

Br = 0.0340659 #

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

A A n o
fom Y = Bo+ BaXi

va = 2.9143 Vs =

= 2.5319
Qs = 0.0859 as z 0-0681
V2 = 3.0209 Ve = 3.123
&, = 0-3191 Qg = -0-1231
¥y = 322852 e 3.2
Uy = ~0.225 Ua = -0.4239
Jq = 3.3275 Yo = 3.6340
Gy = 0195 QS = 0.066



1.3 Find var(i,), var(fi’;), var(By)
ne

ar (i) = 62 = 2y
n-2

- 2 2 N
var (&) = 6% 2 0.025% + 0.399124 (~0.225)+0 1952+ 0.0 6817+ (~04231%) + (~0.4231%) +0.06€
A Y3
Var(wi) = 6 = 0.435S

3
= 0.0¥26
A X 2
var(py) = S =_6"

= 0.0926 _ 0.0001
$11.835

-
nax;
= 48,713 ¢ 0.0009

= 43,919

2. Data is listed in the table

Xi Yi | (x=-%) (¥-¥%)

10 0 (- 10 (-q9.1)

12 | 2| ¢9) .0 X220 = 20
14 5 (-9) (-+.1) _

16 6 (-4) (-3.4) y= % = ¥
18 7 (-2) (-2.4)

22 10 2 (0.9)

24 10 | & (0.9)

26 15 6 (5.9)

28 16 | ¢ (6.9)

30 20 | 10 (10.9)

2.1 From the simple regression model ¥; = B, + B1X; + u;, u;~NIID(0,5?). Find estimators of
Bo and S; from the OLS method and interpret the meaning.

= £0x-X)-3)
o(x; - %)

- 3%
440
= 0.8955
A - A _
Bo = Y-paX
= 9.1 - 0.9955(20)
= - 8.8091



2.2 Find the value of ¥, and 4, . Show that ¥¥  @i; = 0.
ﬁom n n N

Yi= po tha X

n _ n

Wi=Y-Y
~n N L)
Ya = 0,145S Ys = 3.3091 Y2 16.2636
n n a
Wi = -0.4455 Ws = _0.3099 Ws= -0.20634

N
LY
V2 = 19364 Vé = 10.3409 Z”= 180545
&2 = 0.0636 Qe = ~0.8909 W10 = 19458
n A
¥y = 39233 Y3ie 12.6818 ¥
n n
U3 = 1.2323 w3y = -9 68 A
3 2 L Zi“i = 0

Po = 5312 ve = 14.4929
Q4 = 0 9818 &g = 0.503

2.3 Plot graph and draw regression line. Does the line pass (X, Y)?
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2.4 If X; =16, what is the predicted Y?
A
9‘ ) +’i5'\xi

= -2.2091 +0.2a55 (16)
= 5.5189

2.5 Find var(i,), var(ﬁa), var(ﬁ’z)

qu(\"\_-‘\ =g = 2&3

n-2

2
= (08557 (006367 + (123217 + (0.4818F + (-0.30917 + €0.8909) + (-2.e8m 7
+ (o. 57_43)2+ [—0.7.63{7)"
A (B

= 14
oot nE
= 13614 = 44000 0.004
A 2 10
var(gy)) = = 1361¢ 3 _
G'l ?’_‘Xi’- 440 - 13614

fl

0.004



3. Consider the below regression function:
Yi = ﬁlXi + Ui,

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.

é\a = &ily,- y)x - X)

Zil xi—x)t
let A= X',-)?
= X -X
E.-I(X;-;‘.L

Bi= 2,(y-3)8i
= 2i(paxq+ui-8X) Bi + Ziwi B
P12 (x,-X)Bi+ ZiuBi

Zi A%
= pic D& g
i ar
Een = €(Bat ZiwiBi )

S gi+e(2giuisi)

E(fy= ZBiEWMD
;S0 €(€1) = Ba
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