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Pitchapom Wtnisorn (€104641219)

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.

Table 1.a
Student Yo | X
1 2.8 163
2 34|72 X= 79,625
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).

V- 5X

Baz= (18- 3.215)(63-99.625) +(3.4 -3. _
oo a 3.4 -3.2425) (12-99.628) +(3-a.zqzs)('l%-‘l<).623)

+(2.5 - 3.2125) (81 - 99.628) +(3.6- 3.2123)(89- M6 5) + (3-3.2125) (75 -99. 625)
+(21-23.2123) (95- 99.€25) + (33 - 3.2125) (a0 99.¢2 5)

2
(2.8 - 3200.8) + (3.4 -3.21255+ ( 3-3.2125F+(2.5 - 3.2125)%4(3.6- 3. 247.55‘1-(3- 32128)
2
(1-3.2125) + (33 - 3.2495)

Br = 0.034¢0659 #

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

A AT
fom  Y; = Bo+ BaXi

)l'\« = 2.9143 )"\5 = 3.5319
Q1 = 0.0859 Qs = 0-0681
V2 = 3.0209 vé = 3.120
Ry = 0-3791 Qg = -0.1231
Yy = 32282 Yie daen
Uy = -0.223 U = -0.4239
Y = 3.3295 Y¢= 3.6340
&4 = 0.195 {3 = 0.066

N A

Z w; =0.002%

]



1.3 Find var (@), var (B, ), var (B;)
2

A N
var(;) = 62 = 2u4
n-2

2
var (&) = 6% 2 0.085% + 0.3391%4 (~0.225)+01952+ 0.0 6817+ (~01231%) + (~0.4239) +0.06€
2
var(ui) = 6 = 0.4355

"

A
var(p) = S- = _86
Py

= 0.0926 _ 0.0001
S1.835

hzx;l
= 4%,313 ¢ 0.0001

= 43,919

2. Data is listed in the table

Xi Yi | (x;-%) (Yi-¥%)

10 0 (~10 (-q9.1)

12 | 2| ey @0 X220 = 20
14 5 (-56) (-4.1) _

6 | 6| cor  C30) y= 2= 9
18 7 (-2) (-2.4)

22 10 2 (0.9)

24 10 4 (0.9)

26 15 6 (5.9)

28 16 | ¢ (6.9)

30 20 | 10 (10.9)

2.1 From the simple regression model Y; = B, + 51 X; + u;, u;~NIID(0, 5?). Find estimators of
Bo and B; from the OLS method and interpret the meaning.

b= 2 i-X)0i-5)
2(x - X))

= 3%
440

= 0.3955

- A -

o = y-p@.X

9.1 - 0.9955(20)
- 8.3091

n



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

n n N
from v, = Po tpa X;

N _ n

Wi =Y-Y
~n N )
:« = 0.1455 >:\s = %3091 % = 16:2636
Qs = -0.14sS Us = .0.3099 W= -0.2636

"N

V2 = 19344 vé = 10.34909 Zna 18.0545
&y = 0.0636 Qg = ~0.8909 W10 = 19455
¥y = 39233 Y= 12.6318 3
n n
Uy = 1.2323 W= -248 N
Jo = 53182 v = 14.4729
Q4 = 0 9818 &g = 0.52%3

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

Y
20 4
18 -
“ from 2.4, X=20, 7 = 9.9
A n LY
144 ¥ = 8o * faXi
A2 A
Y, = - 8.4091+0.8955 (20)
e n
s 4 y.l = 941
6
q -
2 4
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2.4 If X; =16, what is the predicted Y?
A n
\9‘ = Bot Pax;
= -2.2091 +0.@4 55 (16)

= 5.5139 . .
2.5 Find var (), var(B,), var (B;)

A2

var(y = 6" = CUWi

n-1

2
i}
= (-o. '\955)1+ (o.oess%+ (1.7_41'-})24— (0-4-%133'+ (-0.3091) + €0.8909) + (-2.6813)
+ (0.5233) + (0.26367 . )
qu(ﬁo) = 2X| 67-

= 14.090
10-12
= 1.361¢ = 4400+ 0.004
n 2 10
var(gy) = = 1361¢ 3 B
X 440 = 13614

(1

0.004



3. Consider the below regression function:
Vi =B X +u;,

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

B = Zilyi- )05 —X)
Zil xi— x)L

let A= Xj-X

g.06- %1

Bi= 2,(y-3)8i

1]

2i(paXg+uj- 84X ) Bi + Ziui B

]

By &, (X1—)?)Bi+ﬂiuil?i

= BaTiA e + ZiwiBi

Z Ax
= B Tk 4 g
Zi A ' '
[\
Egn = €(Br+ ZiuiBi)

S gi+E(giuiBi)

€ (a,‘\, = ZBiEWMD
A
S° €(§1) = Ba

. Bais aw wabiased eStimator uUwder asSumption SL& 1-4



