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EE325 Section 1 HW 2   Due Thursday February 20th (23:00 hr.),2020   
  
Use 4 decimal places for numerical answers  

  
1. In Table 1.a. Xi is total microeconomics exam point (total points are 100) and Yi is GPA of  
each student.   

  
Table 1.a  

Student  Yi  Xi  

1  2.8  63  
2  3.4  72  
3  3  78  
4  3.5  81  
5  3.6  87  
6  3.0  75  
7  2.7  75  
8  3.7  90  

  

1.1 Now consider the two-variable  𝑌௜ = 𝛽0 + 𝛽ଵ𝑋௜ + 𝑢௜, 𝑢௜~𝑁𝐼𝐼𝐷ሺ0, 𝜎ଶሻ. Use OLS to find the 
estimator of 𝛽0  and 𝛽ଵ.  (Note: NIID = Normally, Identically, and Independently Distributed).   

  
  
  
  
 
 
  
  
  
  
  
  
  
1.2 For each observation i, find 𝑌ప෡  and 𝑢పෝ   . Show that ∑ 𝑢ො௜𝑁

௜=0 = 0. 
 
  
  
  
  
  
  
  
  
  
  

Pitchaporn lhthisorn ( 6104647219)

5=3.2725

5=77.625

Be = (2.8 - 3.21257163- 77.625 ) + ( 3.4 - 3.2125) (72-77.625)+(3-3.2725) (78- 99.625 )
+ ( 3.5 - 3.2125) (81-79.625)+(3.6-3.2125) (89-97.625)+(3-3.2725) (75 - 77.625 )
1- (2.7 - 3.2125) (75 - 77.625 ) t (3.7 - 3-2125) (90 - 77.625 )
⑧

Z Z Z Z Z Z(2.8-3.2125)+(3.4-3.2125) t (3-3.2725)+(3.5-3.2125)+ (3.6-3.2125)+(3-3.2725)
2

(2.7 - 3.2725) t (3.7 - 3.212572

is , = 0.0340659 # / BI 3?:{¥-0.0340659177625)
Bo = 0.5687379 #

from Ii = pro tpnxi
n n

ya = 2.7743 Ys = 3.5379
n n
Un = 0.0857 Us = O -0681

n n

42 = 3.0209 46 = 3.7237

uh, = O - 3791 uh, = - 0.1237

n n

Yg = 3.2252 ya = 3.7237
n n

uz = -0.225 uz = - 0.4237

ynq = 3.3275 Ig = 3.6340
Iq = 0.775 Ung = 0.066

N
E Thi = 0.0027
i. o



2 
 

1.3 Find 𝑣𝑎𝑟ሺ𝑢పෝ ሻ, 𝑣𝑎𝑟(𝛽0෢), 𝑣𝑎𝑟ሺ𝛽ଵ෢ሻ  
 
  
  
  

  
  
  
  
  
  
  
  
  
  
  
  

2. Data is listed in the table  
  

Xi  Yi  

10  0  
12  2  
14  5  
16  6  
18  7  
22  10  
24  10  
26  15  
28  16  
30  20  

2.1 From the simple regression model 𝑌௜ = 𝛽0 + 𝛽ଵ𝑋௜ + 𝑢௜, 𝑢௜~𝑁𝐼𝐼𝐷ሺ0, 𝜎ଶሻ. Find estimators of 

𝛽0  and 𝛽ଵ from the OLS method and interpret the meaning.  

  

  

  

  

  

  

 

 

 

  

Varin;) = 02 = Eui
n - 2

Var ( Uni ) = 62=0.08572-10.37912+1- 0.22523+0.1752+0.06812-1 C-0.12312) + C-0.42372 ) -10.0662

var Cudi ) = 62=0.4355
-

6

= 0.0726 #

varied = I =
Exit Eilxi- IT

= 0.0726
-

= 0.0007 #

517.875

Vqtrcpo) = EX
,
? 2

-
o

HEX?
2
6

= Expo-
HEX;

2

= 48,7770 0.0007
= 48,777 #

(x ; - 5) ( Yi - I )

(- 101 C- g. 1) = 97

C- 8) f-7.1 ) 5=20-0 = 20
= 56.8 70

C-6) C- e. 11
= 24.6 5=91 = 9-7

C-4) f-3.1 ) = 12.4 70

C- 2 ) (- 2.17 = 4.2

2 (0.9 ) = 7.8

4 (0.91 = 3.6

6 (5.9 ) = 35.4

8 (6. g) = 55.2

TO GO . g) = 709

§ = ECxi-I)lYi
[ (Xi - x-p

= 394
440

= 0.8955 #

Go = I - fix
= g.n - 0.8955120)

= - 8.8091 #
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2.2 Find the value of 𝑌ప෡  and 𝑢పෝ   . Show that ∑ 𝑢ො௜𝑁
௜=0 = 0.  

  

  

  

  

 

 

 

 

  
2.3 Plot graph and draw regression line. Does the line pass (𝑋ത, 𝑌ത)?  

  

  

  

  

  

  

  

  

  

  

  

  

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

 

  

2.5 Find 𝑣𝑎𝑟ሺ𝑢పෝ ሻ, 𝑣𝑎𝑟(𝛽0෢), 𝑣𝑎𝑟ሺ𝛽ଵ෢ሻ  
  
  
  
  
  
  
 
 
 
 
 

from Ii -_ piotpnxi
Ii = Yi - Yi

n n

ya = 0.1455 45=7.3097 Ig = 76.2636
n n n

Un = - 0.2455 Us = - 0.3097 Us = - 0.2636

^
n n Yao = 78.054542 = 7.9364 46 = 70.8909 n

n n - 470 = 7.9455
U2 = 0.0636 ng -

- 0.8909

n n

Yg = 3.7273 47=72-6878 I
n n

uz = 7.2727 U't = - 2.6878 Eiu; = 0
^ 5.5782 n

ya = 48=74.4727
n n

Ug = 0.4818 48=0.5273

y

I. = Rot BY Xi
20 - •

18 -

from 2.1 , 5=20, 5=9.7
16 - •

•

re- Yi = do + In Xi
12 - J; = - 8.8091+0-8955120)
'

: in:÷ .es .nu. ".
4 - •

Z -
•

9 l l l l l l l l l l X

10 12 14 16 18 20 22 24 26 28 30

Yi -- Botton Xi
= -8.8091+0.8955116)
= 5.5789

Varahi) = 62 = Ein?
-

n -2

= C- 0.7455ft (0.063672+11.27275+10.487872-1 C- 0.30915+1-0.890972-1 (-2.681832
+ ( o . -52735+1-0.26365

var ( fo ) = EXT 62
= 74.0909

-

- NEXT
10 -

2=440000.004I= 7.7614 #
-

no

Vandy) = I
= 1.76142

Exile 440
= 7.7614 #

= 0.004 #
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3. Consider the below regression function:   
  

𝑌௜ = 𝛽ଵ𝑋௜ + 𝑢௜ ,   
  

Where 𝑢௜~𝑁𝐼𝐼𝐷ሺ0, 𝜎ଶሻ. Find an OLS estimator of 𝛽ଵ. Then, provide a proof that this is an 
unbiased estimator. Please state the SLR assumption(s) when used.  
  

  
  
  

B; = Eicyi - 5) Cx; - I )
-

Eic Xi - I )2

let A = Xi - I

B = Xi - I
-

Eilx; - IR

Bi = Ei ( Yi - 5) Bi
= Ei ( pix , + Ui - Brix ) Bit Eiui Bi

= By E; (X, -5)Bit Eiuibi
A

= B , E ; A o-
t Ei Ui Bi

Ei AZ

= By a Ei AZ + Ei Ui Bi

ECB) = E ( Bit Eiui Bi ]

= Bite ( Cini Bi )

stet make it to be o

E ( Bn ) = Eioi Etui )

150 ECI ) = Bn

-

'

. Bh is an unbiased estimator under assumption
SLR 1 - 4


