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. o 8% | gL 60 e |y - Sivi g = 7 _35ps
X = T X = T n 8
Table 1.a
Student | Y | Xi “X)(Yi=Y)

1 2.8 |63 14.625) (-0.4128) = 6.0528

3 78 0,379) (-0.2128) = -0,0147

3.5 | 81 3.379)(0.2875) = 0.9703

(xi
(-
34 (72 (-5.625)(0.1875) = -1.08¢]
(
(
(

3.6 | 87 9,375) (0.3875) = 3.6328

3.0 1|75 (-2.625) (-0,2128) = 0.5578

2.7 |75 | (-2.629) (-0.5125) = 1,343

(A [N NP |W|DN

3.7 190 (12.315) (0.4815) = 6.0328

17.4315

1.1 Now consider the two-variable Y; = By + B1X; + u;, u;~NIID(0,5?2). Use OLS to find the
estimator of f; and ;. (Note: NIID = Normally, Identically, and Independently Distributed).

b = il -x . (X'EXY; Y bo = V- PX
fo = 3215 - 00340659 (77.625)
B = 1.4376
SN870 §o = 0.5681319

fn = 0.03¢0659

1.2 For each observation i, find ¥, and @, . Show that ¥, i; = 0. Yi = PO + ’Fh Xi

Yoe 27143 Vs = 3.5319

= 0.0857 Gs = 0068 o

- 300 Y6 = 3.123) Bz U0

b = 0479 G5 - -0123 80i = 0.0027

B o= 325 &« 31230 —vround‘mg enor
G < -0229 by - —0.4291

- 337s I3 - 3.63%

J 1

U = 0N dg = 0,060



1.3 Find var(i,), var(fi’g), var(B;)

var (G = 6° =

vap (G0 =

6° =

Sui
n-2

0.08572 + 0379012+ (-0.2258)+0.175%
+ 006812+ (-012312 ) + (c0.4291%) + 0,0662

var (0 = 6° = @ - 00726

(i) 62 6%
VaF (B1) = =
P axit SiX)?
A 0,0726
var(p) = = 0,000)
V= s
2. Data is listed in the table
X | Y| (k- (vi-Y)
10 0 | w)(-91) =491
12 2 | (-8) (-11) =963
14 5 | (=6) (-41) = 5
16 6 | (-9 (-31) =n¢
18 T | (2) (-2) =12
22 10 | 2 (09) =13
24 |10 | & (09) =3
26 15 6 (B9) <54
28 116 | & (69) =g52
30 20 | 70 (10.9) = 109

. D (R
var (o) = néx
) 61
= 2 .
var(30) = &)X IR

var (o) = 48,717 - 0.0007

var (@0) = 48717

R = 200
10
X = 20
v
10
Y =9

§(xi-x)(¥i-¥) = 394

S(i-X)* =440

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.

M= 0a-%)(i-9)

4 (i =xX)*

. 3%

440

= 0,8959

y—FHX

—t>
o
u

01 - 0.3955 (20)

s
o
1]

- 8.8091

)
o
((



A n ' A ) A.
2.2 Find the value of)”:andl’[l . Show that Z?Izo i, =0. Yu- FO ! ?,]XL U= H-
Y1 = 01455 V- 95182 Y7 = 12,6318 Yio =808
G = -0.455 Ge =048 Uy - -26m8 10 = 19455
Y2 = 1936 NS = 7,309 :
) ¥ Y3 = 144727 From +he calculated data, ,
Go = 0.0636 4s = -0.301 2
Ug = (.5279 %01 =0
V3= 37278 V6 = 10.8909 Yo = 16,2636
Us < 1.2727 U5 = -0.009 Uy = - 0,263

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

" Yi = ot ixi
0+
T from 21, X220,V =91
% -+
fi= fos frx
-t
0 YU = -3.3097+ 0,8955(20)
8§ A
ol Yo = 89
] " The line passes through X,y
2_-
— ————+—+— X

A4 1 T i T T T T
° 2 9 1% 1 2w 2 ¥ W 28 30 R

2.4 If X; =16, what is the predicted Y?

Ji = go+ X( = -9.80%+0.8356(16) = 5.5789

2.5 Find var(i,), var(ﬁa), var(ﬁD

A n2
var (Gi) = 6% = 5”‘2 >
n- n gXI 2
2 0) = 6
var (G0 = 6% = (-0.1455) + 0.0836 + 1.2727 4 0-48132+ (‘0'30"”)2 var (fo) ngxi*
2 2 2 2
+ (-0.3909 ) + (-26918) + 0.5219 + (-0,2636) .
( 1) ) VQY(FO) = 4400 -0.004
2 14.0909 1761¢ °
var (W) = 6% = ——— = 1161 A
-2 var(go) = 17614

var(fr) = 6% _ Tzt _gom 3
gxi 40




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.

. i) XX - Xi-X . Aok
BL _ Q,|(\;|i()\(/i—)?)2 ,  then 8 A= Xi-X and K = ?:i;xi—)—()z
B = 2iti-Y) K

B = (B vi - XK

= Si(pX1- prX ) ki + iviki

= B Yitxi-XDKI + giuik)

= N&iA '%AZ + iviKi

- HA L gk
e = €[pie giuiki ]

=B+ e(fiviki) < SR . eQuilXi) =0
mkq S QsSumpON +akes +he value Of X as 9iven (D fixed)
it 10 b2 2000 50, W CQh treat X al & Confant. tnorefore, +np eivoy
has expecied vawue of 20K 9iven any Value of x Variaples.

function of X

E(§1) = Siki E(ui)
KZQIf()

0, €(f1) = f1

- From the proof , we Know that f1 is an unbiased esimator under assumption §Gg 1-4
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