ATthichg K. 6104640062

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. . 8 Xi 7. 621 - 77.625 ‘ g = Q”X' \ \7 - % - 3215
n
Table 1.a
Student | ¥i | Xi [(xi-X)(¥i~Y)
1 2.8 | 63 | (-10.625) (-0.45) = 603

34 |72 (-5.625)(0.1875) = ~1.08¢7

3 78 (0,3795) (-0.2128) = -0,0197

3.5 |81 (3.375)(0.2875) = 0.9703

3.6 | 87 | (3.379)(0.3375) = 36328
30|75 (-2.625) (-0.2128) = 0.5518
2.7 |75 | (-2.628) (-0.5125) = 1.3453
3.7 190 | (12.319) (0.4875) = 6.0328
17,4315
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1.1 Now consider the two-variable Y; = By + B1X; + u;, u;~NIID(0,52). Use OLS to find the
estimator of §; and ;. (Note: NIID = Normally, Identically, and Independently Distributed).

B o= Sixi-R)(i-Y) R o< Y- MX
F l gilxi-x )2 foerof X
fo = 3.215- 0.0340659(77.625)
“p] = 17,870
SN8T0 fo = 0.581319

fn = 0.03¢0659

~ N n
1.2 For each observation i, find ¥, and @, . Show that ;)L @; = 0. Y| = PO + %7 Xi

Yo- 27193 Vs = 3.5319

= 0.0857 is = 0.069] —

b - 200 % - 20 Si=o U =0

e = 0,379 G5 - -ond 80i = 00027

B =325 47 = 313 —rrour\dir\g evaf
U < -0229 U7 - 0423

e - 33275 I3 - 3.63%0

f 1

Ut = 0178 Us = 0,066



1.3 Find var(i,), var(ﬁa), var(ﬁ’z)

2 SU°
A, .62 = |
var (ui) N2 - (EO) _ éXll 61
- -
var (G0 = 6% = 0.0857% + 037912 + (0.2252)4 0,172 n&xi
2 2 2 2 2
+ 006812 + (c0mm2 ) +(-0.4281%) + 0,066 A |

var (G0) = 6° = @ - 0.0726
var (§o) = 48,717 - 0.0007

var (1) = = n
P oxit S var (90) = 43717
A 0,0726
F(g1) = = (0,000
var(p) STREE ]

2. Data is listed in the table

X, | % | (-0 0i-9) ko2

10 | 0 | 10)(-01) = 9 <

12 2 [ (-8) (-11) =968 X =20

14 | 5 | (-6) (-41) = %6 S

16 | 6 | (-9 (-37) =n¢ KN

18 T (-21) =42 —

22 |10 | 2 (04) =13 LY

24 |10 | ¥ (09) <=3 o\ (yi_T
~X)(Yi-Y) = 394

26 |15 6 (09) -4 SR

28 |16 | 8 (69) -s52 §(0G~X)" =440

30 20 | 70 (10.9) = 109

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.

P o= 906-%)(i-9) Bo = V- piX
8 (xi-x)* .
po =01~ 0.3955 (20)
@1 . 3% )
440 Ao = - 8.8091
Bl = 0,3959




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

Y = 01485 Y - 95182 Y7 = 12,6818
W= -0.1485 e = 0.4818 by -
Yo = 1.936¢ Vs = 7309 Iy -
G = 0,063 ds = -g.301 J -
- 37278 V6 = 10.809 Yo <
Us < 1.2727 (6 = -0.9909 Uy =

%:%oﬁgwxi

-2.6818

1647127
0.5273

16,2636
- 0,2636
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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?

Vi = §0+§1XL = -$.8091+0.8955 (16) = §.5189

2.5 Find var (i), var(f%), var(B;)

A. N2
var () = 6% = 44l
n-2
> 2
Var (G0 = 62 = (-01485) + 0.0836 4 1.2727 4 0 4ng + (-0:30m)°
2 2 2 2
+ (03909 ) + (~26818) + 0.5 4 (~0,263)
AN 2 _ 14.0909 = 1761¢
var (U0 = 8% = =5+ 1761
var(fi) = 67 176k g on 3

X2 T 440

Yi= potpaxi

from 21, X=

= Yi -1t

= 18,0549
= 1.9459

the calculated data,
%0l =0

20,V =99

Y= B0+ fnxi

<>
—r
[l

Yo = 99

line

©

. Th

var (§0)

var (Eo)

var (go)

~$.8091+ 0.8955(20)

PASSes through X,y

X" (2
héxi?

\\

4400 -0.004
10

I

17694



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.

N i (vi-¥ ) (Xi-X) T X=X
B = ﬂ'“ﬁ'i(;_i)z ) then @8 A= Xi-X and K = ot
BL = %ilvi-Y)ki

B = gi(hxaevi- PE)K

= Si(pXa-paX ) ki + ik

B 9Qitx1-XDKI + givik]

= P&iA - Ji‘AZ + SiviKi

=p- LA + GiViKi
e = €[pit 4iviki |

- 1+ E(8ivik) —— SRE: euIlXi) =0
mkq i assumption takes +he value Of X as given (v fixed)
it 10 be 200 50, We Can treat X as a COnStant. tnorefore, e ooy
has expecied vaiue of 20r0 given any Value of x variales.

function of Xj
E(§1) = ikl EQui)
KZQIrO

0, €(p1) = p1

.. From the proof , we Know that ﬁq i$ ah unbiased estimator under assumption Sej 1-4



