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

each student. gt < - %é Xi = (x63) ¢ (1) ¢ +(%r)

)

it
Tabelyl.a p~l« D 2)_ L G -7 32005 o
Student | Y | X (xi-X) Ni-y) [ 1%2 (%-X)
1 78 |63 |-14.625 | -0415 | €03 23.89
34|72 |-562 0835 [-1.05 .04
3|78 0.5 | -0.125 [-a.08 0.1¢
3.5 | 81 3315 | 02915 | 097 | n.39
36|87 | 935 | O35 [3.63 | §2.89

30 |75 | -1.625 [-0.1125 | 0.56 | .89
27 175 | .82 | -0.5125 | 1.35 ¢.39
3790 | 1235 | 040s | c03 [153.94

Av. 3.5 16 Sum; .44 SN.RF

1.1 Now consider the two-variable Y; = By + B1X; + u;, u;~NIID(0,0?%). Use OLS to find the
estimator of §; and ;. (Note: NIID = Normally, Identically, and Independently Distributed).
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V= Po"'P’lxi
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GPA = §, + pCpunt)
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B SN . N4
P 0 - X0 511.%%

~ 0.03406 4

Bor TR = 3.2125 - (0.0340600011,625) » 0.568132 4

A N
GPA = 0.5655 + 0.0341(point)

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

The reqression e(l“uul'iov\ IS ’9'. =Q.56%1 + 0.924X; Fram (\Lf Y; 'Qi
when  i=1 91 = 0.56%1 +0.034 (83) = 2914 when =9 '\}1 = 2.8 -2M4 = 0.0§0
=1 ) ’?2 = 0.96% +0.034 (¥2) = 2.0 =L ) '\}, = 3.4 - 3001 = 0339
13 93 = 0.50%1 +0.034 (}) = 31 1:3 ﬁ, =30 -3.2025 = -0.225
=45 V- 0.5e0140.034 (§1) = 33 st Ugsas-am - oam
ies :\y‘s < 0.50%1 +0.034 (83) = 3.5% =5 Qg 3e-35m = 0.0
=03 zg = 0.50%1 +0.034 () = 313 =i B =3.0-3013 =03
=% Za = 0.50% 40.034 (3 ) = ¥V =35 :\:;, 2 2.3-3123 = -04B
05 Yy = 0.50%1 +0.034 (90 ) = 3.63¢ V5 Ug=3F-3.634 2 00K
1

Zﬁ; = 2, -93 = 0088+ 0.399 & (-0.225) + 0.433 + 0.088 + ¢ .A23) + (-0.423) +0.06C =0 &

n n
|
121
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1.3 Find var(it,), var(fi’g), var(B;)
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6 = Varny = 5 ' - 888 g0
n-2 872, #

Var(hy) = 2R % . 4 | 0,462

2 §(sM.875) #
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2. Data is listed in the table

1) 2 394 $40
X | Y (k) | M-§) | x| gRT
10 0 -10 -9.4 b 100
12 2 -8 -1 56.% 64
14 5 -6 -¢.1 29.6 36
16 6 -4 =31 1.4 16
18 7 -2 -2.1 4 4
22 | 10 2 0.3 1% 4
24 |10 4 0.9 2.8 16
26 | 15 ¢ 5.9 35.4 36
28 | 16 8 6.9 §5.2 64
30 | 20 10 10.9 109 100

dum _
X=0412+.. + 30 _ 79
10
y=0+2+...f?_0 =94
10

2.1 From the simple regression model ¥; = B, + B1X; + u;, u;~NIID(0,c?). Find estimators of

Bo and S; from the OLS method and interpret the meaning.
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Y -B,K =91 - (0895)(20) = -§.81 "



2.2 Find the value of ¥, and 7, . Show that ¥, @; = 0.

2 A th
n-1 10-2

A 2
Var (8) = _ €5, A3133S
SO X [T

= 0.004003 i

V&\r(p) . SN (63 - A0OIITO) 4974
TS T 10 440) #

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

Zl\ = -3.81 + 0.895X

slape =0.895

7 X
o =-t¥ /

v the line pass (X, §) % =20, ¥ =91)
Suk ¥ in regression function

Y= -5.%1 + 0.835X
- -%.81 +0.395(20) o
Y =94 > The line pass (K,Y) #

2.4 If X; =16, what is the predicted Y?
A
Vi = Pothdi = -%.809 +02955016) = 55183 4

2.5 Find var(i1,), var(,?;), var (,f?;)

\qux) 5 - 1.161¢

\qu(ﬁo)‘ a6 2’1.7774

Na
\/qv(#\ 6 . 0.0040



3. Consider the below regression function:

Yi:B1Xi+uia

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.

To prove that 8, is ynbiaed under qsSymption SLR 1-4

A} - -
Fram By = Wi -V -X)
sy -1)?

Let @i = K- 4

k= X o KX
P3RS 10 e O
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Now , write as ;
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,%( Bo B + Ui -Bo 1)
2 Ba (Ki 0 + suik;
Pqiix'-fﬂi v Ziuk
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BB = E(By*+ Swky) = Bat ELSjusR;]  SLR4

SWR&: EQUiIN) =0 Thiy qsSumpHon takes the value of X a§ giwen Cor Fixed)
So, we can treat X; as o constant

Pa + 2 ‘ki E(W)
P

€(py)
e,

[51 is unbitsRd  eshimator "
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