1. In Table 1. X;is total econometrics exam point (total points are 100) and Y; is GPA of each

BE student. Table 1

1.1 Now consider the two-variable model Y; =

Student | ¥ | X [Yixi | b K- Joqw)
1 2.8 | 63 [13.4 [39¢9 [-14.625 [113.3906
2 34| 72 |14q.5 [184 [F56L5 |31.6406
3 3.0 | 78 [13¢4.0 (6094 | 0.3%5 |0.1%06
4 35| 81 2335 (6561 | 3.3%3 13908
5 36 | 87 [31.) [3561 |9 3%5|BHand
6 30| 75 [215 |s625 |26 [mH06
7 27 175 11p1 5 |sers |- 6Lofet0s
8 371 90 [333.0 (8100 |12.3%S [1931406

SUm {253 620 (20 ¢ B8] 0 |snune

Mean 3312533625 |291.55 [6034.63

By + B2 X; +w;, u; ~ NIID(0,0%)

Use OLS to find the estimator of B,andp,. Interpret the regression.

Ao - owidy . shone)-@maasy | A A Dy,
Bu= ned-ton | s@im-tant | Vi=BitBA
n
=0.0341 V; =0.5655 +0.05¢1X;

AN +By = 0.5655, GPA OF shudent i 0.5655 when foa exam e is 22,
- 305 — (0031)(33.615) '€1=0~03H. f0km) SCove change by 1 point, On average, Student's GPA
=0.5655 will change by 0.0541,

1.2Find ¥; and 4; and show that Y™, @; ~ 0 \I’\i = 0.5693 +0.0341X;
Student | Y; | Xx; \,{\, Qi=y; 4 \’/\\%
1 2.8 [ 63 13 3130 00862 |0.0034
2 |34 72 [3010% [031  [0.144¢
3 3.0 | 78 32253 [-0.23  |0.0529 A
4 358 |anx| 01 [0.0289 n Ui W
5 36 | 87 |3532 | 0.0 |0-0049
6 30 [ 75 1any [-0.12 00144
7 27| 75 33 [-0.41 [0.176¢
8 37190 34345 | 0.03 [0.0049
M- 0.0 5 bt =
i 0 |81

1.3 Find var (@), var( 1), and var( )

)
var () = g2 . s
n-;

_ M
= W8 - po3y

Ricy 1
O N _ 104 (3) = 08613

A
var (B = ey TSI

n

n
var(By) = SOt SN

0 003 pogpyey
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2. Data is listed in the table

RL&:m=ZO
n 10

7. ¥ Mg

V- 4t

X v |G =X |06 [y | oe-009)
0 [ 0 [=10 100 [ 11
14 5 | —¢ 3% e U6
B 16 -3 .4
16 | 6 |-¢4 . Lu| 1
18 |7 |- .
2 [10] 2 4 0 3"6
24 [10] ¢ |1¢ 04 )
26 [15] ¢ |38 || B¢
28 16 4 ¢4 6.9 391
30 [20] 10 100  [109 n
$Xi=100[ Y= (06 X)=0[ 0% -k v -] N4 N; )
91 440 [=0 =3¢

2.1 From the simple regression model Y; = f; + B,X; + w;, u; ~ NIID(0,52)

Find estimators of g;and B, from the OLS method and interpret the meaning.

NN -T) L

L™ gi-xe

= N—
€1 =¥-puX = 9.1-(0.9455)00) = - 199

A
N = =937+ 0.8455%;

SLERRTE
40

 B=0.3455 jmplies that 1F X Change by 14 unit o0 Querage,,

Y will change by 0.9955 Unit in the Sme direchion.

Ul
2.2 Find the value of f;and a;. Show that 32, ~ 0 Yj = = .37+ (9955 )|

N N n A}
YO ey wE XS
10 [ 0 ]0.145 [-0.1¢5 {0.0010 | 100
121 2 [1.93¢ | 0.06% |0.001 | 19¢
1415 (3313 | 1133 [16205 | 196
16 | 6 [5.513 | 0.492 |02323 | 256
18 | 7 13309 |-0309 |0-095|32¢4
22 [ 10 {10.991 [- 0.891 |0-1939| 43¢
24 [ 10 191 630 [-2-680 | 31931 | 536
26 115 e 433 | 0.51F | 01T (636
28 |16 1264 |- 0.26¢ |0-069% 3¢
30 [20 15,065 | 1.945 |3.3930 | 900
n
Ui w0 [SU2= [ = 4440
1¢.0909
2.3 Plot graph and draw regression line. Does the line pass (X, ¥)?
Y
A
Vi = -331+0.9955X;
J=q1F--
0 X
-39

Vi = -1 +09255K,
= P91+ 0.3955(X)

y
J = -131+0.3955(20)

9.9

<)
u

o'y The vegession line. passes through the Sample

means of X and y.
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2.41f X; = 18, what is the predicted Y?

Yi = -991 +09955K,
N

Yi= -98140.3995(13)
Y= 3309

2.5 Find var (1), var(fy), var(8,)

N A
var (i) = 0% = %M_i . Jqﬂ(']ﬂlﬂ_ 13614

f\l L
0°N . (13614)(4440) =113

VI Gt 10lkg

n
(ks 13614

SO -XE #90

VO () -

3. Consider the below regression functi

)

= 0004

on: consider the two-variable model

Y; = By + B2X; + u;, u; ~ NIID(0,5%)

Find an OLS estimator of ;. Then, p

rovide a proof that this is an unbiased estimator.

Please state the assumption(s) of CLRM when used (pages 66-75 in Gujarati).

V=B BX, Bu=skiy,

Br= Y- (kii)X

BB ey,

é\'l: Z(% - X‘kIVIJ
1

N
A B IS linear,

Yi =B tBXi+ 0 —0
B =¥ -BX -0

Qinto®; B, = o+ Ba¥ L -FoX
By = Bt (b PuX T fi
(B = BBt e Bre()
E(B)) =1

’\ .
& B1 1S unpidsed estimatoy.
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