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 117

1. Given this information

n =30 3 X, =366 3y, =631 X =12.20 Y =21.03
i=1 i=1
S (X)) =5564 Y XY =7,524 Zn:(Xl. ~X) =1098.8 3 (¥, -Y) =882.97
i=1 i=1 i=1 i=1
i(){i - X)(Y,-Y)=-174.20 Zn“ﬁf =873.14
i=1

i=1

Answer the following questions. Show your work.

a) From regression model:Y, = g, + 5, X, +u,, u, ~ NIID (O, 0'2) (normally, identically and
A A — A~

independently distributed), find the W , with OLS method and explain the
meaning of the model.

b) Find 7’ and explain its meaning.

c) If X, =5, estimate the value of fl and explain its meaning.
d) Find the estimators of Var(ui ) , Var< ﬁl) and Var( ,32)

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.




@ a) find B, and B, with  OLS and  Regression model meaning

Pz zmy = Z-DW-T) = ez = -0

2 zCX;-X) 10484

fo= T -BX = 2103 - (12.200-01574) = 929508

¥ The regression mode! shows relationship belween 2 variables.
# 1n this question we use the given information to find the esfimators (fa\. and §,) dnd create

the sample nsmsion function.

A2
by r? = s-pss =1-_TW = 4 - 30 = 001 ¢
Tée T o -Y) 282.97

% r? describes the measurement of * qoodness of fit' of the fitted rogression line comparing to e

estimator ¥
* r* >09a5 means the calculation of regression equation s quiet accuracy , however,

ife not trve ol the time depends on the information and the person whe caleulate.
» in this mse,genera"y, rt is very low So it Can be concde that the caleulation

is  not accuracy  or the line does not fit well.
e) iz B Bxi T 229508 + CossmNs) = 28633

* "?; is the ectimabr of E(YIX;)
* since we use the estimator to find ¥; ;there will no error in the function (ki)

a2
dy  var(uy) = 6° - zul - (-9 = 39314 = 814836 $
n-k

n-k 30-2
var(pp = zA! &2 = 5me4 , 37314 = 5.2635 *
nsx’ 30(1,0988) 28
varcg) = _g° = 1M = 00284 %
zx} 28 x1098.¢



e) coefficient differet from zero at 0.05

; 04 k<
steB‘l Ho : P2=0 L4 NU“ hypd'hest's
Ha : B, #0  — AHernative hypothesis
Step 2 ta = B, - P2 = -o574-0 = -0%40 3
63 { 00284
2
Step3 < =005  B,=0
The lower bound : ta = toos 3 4f= n-k = 30-2= 98
® s som g
The upper bound : tg = toos  ;df= n-k = 30-2- 38
2

= 2.048 §

*note : usin\(] t cal

2.57.—
* Tal = -09340 lies on the occeptance region, we connot reject the null hypothesis
at the significant level of a57.

+ In other words, we cannot say for sure that p, is not zero a5 ovt of 100 times
when we sample.



£) coefficient |ess than zero at 0.01 ; 0< ke

S‘teE'i Ho 3 P2>/0

- Nl hypoihesis
HQ : B, <0

~ AHernative hypothesis

Sfp2  tal- P, -p, = Zosm-0 = om0 g
63 { 00284
2
$tep3 & =oa.01 B,=0
The lower bound ta = 1 o.005 5 df= n-k = 30-2=498
3 = - 2968 #

% nofe: usins t cal

% We use an one tall test since we want to make swe that B, is less fhon zero or not.

* Tcal = -09340 lies on the acceptance re\gion , we connot reject the null hypothesis
ot the signifimnf level of 997.

* In other words, we cannct say for svre that p, is less than zero 99 out of 100 times
when we sample.



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. . .
~ P B
¥, = 7,836 — 502.4X;
(52) (411.8)

Given that U; is normally, identically and independently distributed with zero mean and o 2 variance,
total number of observations is 11, h=1

X = 7.45,

6% =212,877,

Y(X; —X)? =78.73,

Answer the following questions. Show your work.

a) Does the sign of [, 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 SRE with the standard error resulted from the
multiplication.

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



A P=  -50m4
# The p,in function makes senge as it is a negaﬁve number  when the car
is  gefting  mare older the price will fall.
b) %o = 5 o = 0.05 X = .45 62- 212,877 r&i-i)z =787 h=1
9, = 7836 - 502.4%,

= 9836 =~ 502.4 (5) = 5324 §

Step 1 var ()

62 1 4 (Xe-%
TR

n

)
219,817( L , (5-%45)
1 78.93

35,582. 5345 g
Step2 &% = lssssasaes = 180.6333 4
Steps Find the 957 of €I for E(YIXe=3)
Upper bound : ?., + (t: o Y.) = 5324 +(t..m (188.6333))
= 570.3209 #
Lower bound : Yo - (t.Eb o’Yo) = 5324 -(to.ou (188.6%3))

= 49216790 ¢

Sep_4 se10 < Yo ¢ SMon  #

% The market Price when the car 18 § years s averasely ronge ih ¢1
ds between 49376990 and 5TM0.3209 USD.



) mu\iip\y X by 10 ; new SRF  dnd standord error

¥, = 7836 - 502.4(10) %o
= 7835 - 5024 Xo
Po = -5004 4
arp) = S s MBgN = 27088867

X5 7¢.93

se(p) = 4N.3 x10 =418 #

d) %g=10
Yo = 836 - 502.4%0
= 7836 - 502.4(10)
= 5,812 4
Elasticity ﬂ',Y( % = (-502.4) 10 = -17%kk  §

2812
( B2



