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Assignment #1 
 
Instructions: 

- For all questions, answer up to 4 decimal places. 
- This assignment is due on Tuesday, Mar 9, 2021 before class (11.00). 
- Write your answer in either digital or ordinary paper. For digital paper, export pages into a single 

PDF file. For ordinary paper, take photos of your writing and convert them into a single PDF file 
as well. 

- There is no need to rewrite the question. Assign number item, ie. 1 a., clearly before your answer 
is sufficient.  

- Submit your assignment into Moodle. 
- Name your file as StudentID_Nickname (in Thai) such as 123456789_โบ ้
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Answer the following questions. Show your work.  

 

a) From regression model: ( )2
1 2 , ~ 0,i i i iY X u u NIIDE E V= + +  (normally, identically and 

independently distributed), find the estimators of 1E  and 2E  with OLS method and explain the 
meaning of the model. 
 

b) Find r2 and explain its meaning. 
c) If 5=iX , estimate the value of îY  and explain its meaning. 

d) Find the estimators of ( )var iu , ( )1̂var E  and ( )2
ˆvar E  

e) Test the hypothesis whether coefficients are different from zero at 0.05 level of significance. 
 

f) Test the hypothesis whether coefficients are less than zero at 0.01 level of significance. 

 
  

p d

T-test parameter Indianrn imply row o ← Irian's #
-

→
m2

'

I = or t O

two tails - m reject & acceptance ooo

One tails - uiwnninnioonin O

cheat sheet - as properties



  

 

 2 

2. Given that 𝑌 is market price of a car (USD) while 𝑋 is how long a car aged (years), results of the 
regression are as follows. 

 
𝑌̂𝑖 = 7,836 − 502.4𝑋𝑖 
         (52)      (411.8) 

 
Given that 𝑢𝑖 is normally, identically and independently distributed with zero mean and 𝜎2 variance, 
total number of observations is 11, 
𝑋̅ = 7.45, 
𝜎̂2 = 212,877, 
∑(𝑋𝑖 − 𝑋̅)2 = 78.73, 
 

Answer the following questions. Show your work.  
 

a) Does the sign of 𝛽̂2 make economic sense? Provide your explanation. 
 

b) If you are a car expert and someone asks you to estimate how much his car will be averagely 
priced at when his car is 5 years old, how much is the market price range that you would estimate 
that you can make sure that for 95% of the time, market price will be within the specific range? 
 

c) If you multiply all the 𝑋 with 10, report the new SRF with the standard error resulted from the 
multiplication. 

 
d) Calculate the elasticity of market price when a car is 10 years old. 
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(9) pI =

EHi-XTcYi
Elxi -512 The meanings of B , & Bz are that these 2 parameters show the best estimated values that are

- 774.20
= 7098.8 used to draw out the SRF with the least errors possible where the slope of SRF is -0.16 &

= - 0.16 # they - intercept is 22.96 according to Yi =p
'

,
tpzxtui where pnidpz refer to Y - interceptor slope ,

p
"

,
= I - PIE respectively . By every 1 unit change oft , Y will be decreased for 0.16 ,as Y is dependent variable .
= 21.03 - to -767112.20)

= 21.03 - C - 1.93)

= 21.03-11.93 = 22.96#

Cb ) misused to determine how much the data points are away from the reference line which is Tin order to tell errors of SRF
ESI ECI ; - IR

r
'

= Tss = Ii The answer shows that the SRF has almost no unexplained part which can be referred that the estimated data point

= y -
RSI

= y .
,Eu

Tss 214' -Yi is almost be the same as the actual data point , where it is a lot far away from the mean of the sample .

I - 873.14
=

882.97

= I - 0.99 = 0.01 #

(C) Ii = pgtpzxitui By 22.16 , it means when an observed variable of Xi is -5, Y will approximately be 22.16 .
^

Yi = 22.96 - 0.168 ,
'

Ii = 22.96 - 0.16157

=

22.96 - 0.8 = 22.16 #

nz
E(Yi - IP ← EU ,

-2

(d) Var lui , ) = 6 =
n -k

873.14
= 30 - 2

=

31.18 #
X

var 45,3 = 8,3, = Enz ecxi - ER

5564
=

304098.8)
• 31 - 18 =

5.26
#

Varcpnz) = 2,3, = Ex:
31.18

= 1098.8
=

0.03
#

95 acceptance
(e) Step 1 : state Hypothesis c s

p

→ Ho :p, = O - Null Hypothesis

steps : ftp.n.d.p.Tcal (test statistics ) #tg=io /→ tool = 6ps; M, im
l l

22.96 - O
=

- 2.048 132=0 2 - 048 ^
= Is 10 # E-

rejectionJ B'

steps : state decision rule → Step 4 : conclusion

a = 0.05 Toal lies beyond the CI boundary ( Rejection Region) where /Lower bound : TF = -2.048 # we can reject the hull hypothesis at the significance level of 95%

Upper bound : Hz = 2.048 #
:
. We can say forsure that 13 , is not O for 95 out of 100 when we sample

95 acceptance
step 1 : State Hypothesis i s

p

tcgl -- - 0.94→ Ho : 132=0 - Null Hypothesis t

→
It:p, I:n÷,

' test statistics ' m!!# (
p.

=

- 0.16 - O
=

- 2.048 132=0 2.048 ^

Foz - 0.94 # F-
rejectionI

→ Steps : state Decision Rule → step 4 : conclusion

a = go,
,+, .az,

n.k.zgqyn.es within the boundary ( acceptance region, where /Lower bound : te = - 2.048
#

we can't reject the null hypothesis , at the significance level of 95%

Upper bound : tf = 2.048 #
o: we can'tsay forsure that 132 is not O for 95 out of 100 when we sample

(f) step 1 : state Hypothesis
→ Ho :p, ⇐ o - Null Hypothesis !t#rejectionstep 2 : Find Toal (test statistics )

→ ton
: '¥÷÷÷=

. #

t.EE
" ) 131→ Steps : state Decision Rule → step 4 : conclusion

a = 0.01 Tool lies beyond the CI boundary ( Rejection Region where

Upper bound : ta = 2.467 we can reject the null hypothesis at the significance level of99%

o
: we can say for sure that 13 , is less than O for 99 out of loot times when sampling



teal -- - 0.94
step 1 : state Hypothesis I

→ Ho : p o - Null Hypothesis rejection

step 2 : Find Toal (test statistics )

→ ta : o
.

.
. .. ..

Tiene
"" }→ Step 3 : state Decision Rule → step 4 : conclusion 132

A = 0.01 Tool lies within the CI boundary (Acceptance Region) where

Upper bound : ta = 2.467#
we cannot reject the null hypothesis at the significance level of99%

o
: we cannot say for sure that 13 , is less than O for 99 out of loot times when sampling
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. pi , state the initial market price ofa car at the time of purchase . Meanwhile
, P'

'

z states the depreciation cost of a car as each year

passed by where it shows the relation of the age of a car ( Xi ) & the market price of a car (Yi) . By the increase in the age of a car for a year,

the market price of a car will drop for 502.4USD .

(b) Averaged price of a 5 year- old car ; Xi = 5

C- (Y l Xi 's) :

'Ii = 7,836 - 502.415) = 5,324

Mean Prediction : Market price range
mm

step 1 : Find var ol

→ var lid = 62 Itt

Var ( Iot Xo ) = 212,877 ( H t
' s IF

" ] = 35582.53
#

Step 2 : Find bio

→ Gyro = two = 55582.53 = 188 . 63 #

Step 3 : Find 951 CI for El 'll Xo - 51 ; d. f = 11-2=9

→ Upper limit : Iot Ita . 6%1

= 5324-1 ( 2.262 ° 188.63 ) = 5750.69#

→ Lower Limit : Yo - HE -6%1
= 5324 - ( 2.262 . 188.63) = 4897.31 #

o

'

. CI over the mean for 95 out of 100 times
,
and CI will cover true value of EIY Hi -- 51

,

in which
,
we can be 95 to sure that E l'll Xi -- 5) is within 4897.31 USD to 5750.69

( C ) Yi is market price in USD4 Xi is the age of a car in years ; when multiply X for 10 times

→ Ii = 7,836 - 5024 Xi n: the slope 4 its SE . will higher for 10 times of the initial value one .

S . E . = 1521 141127 Where X is up to 10 years & the market price (Y) is 5024USD less.

(d) Elasticity of Market price of a 10 year-old car :

→ Xi = to

Yi = 7836 - 502.41101 = 2,812

Elasticity : ¥ . Y = I-50241 . Isn =

-

149 = - 1.79
#

: . it's elastic


