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

independently distributed), find the estimators of S, and B, with OLS method and explain the
meaning of the model.

b) Find »? and explain its meaning.

c) If X, =35, 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.
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§2 = haxy-2x2y
hgx - (£x)?

(1®)  From the formula :

B, = (30)(3, 524) - (366) (631)
(30)(s, 56¢) ~(366)*

B, = 229,320-230,446
166,920 -133, 936

ﬁz: - 35,126
31,964
A
Bz = —0.19¢%9
From the formulg @ B, = Y- 4%
g'l = 11.03-(~0.15¢5) (12.20)

B, = 22.963%

Therefore, Y; = 22.9633- 0.1585X;

= E(Yi1%j=0)= 22.9637 | assume other things being equal (Xj=0). The qverage of
condition meqn of y; = 21.963% vnils

= Slope = §l: =0.1585 if X increase by 1 unit oy will decreage by 0.1585 ynits

A2

(10)  To find ¥ uSing r*= 1-_2w
20y
rFe= 1- 83394
£82.9%

ro= 0011

Heheey r* measures how Joodness of fit of the fitied regression line  Comparing to qn estimator
X Cqn explian by 0.0111 ywhith is the explain pgrt. In this case o F* is equal to 0.0m

which is close to 0.



(1.€) Yj = 22.963% -0.1585X;
when X; =8 © Yj=22.963%- 0.15¢5(5)
Yi T 121312

Thevefore, when Xj is equal to 5 umt , Yi wil equal to 221312 units

542
n~-k

(1.d) A formulg t0 calculate var(u;)

N

£13-1¢
30-2

= 31.1%3%

A formuly fo calculate var(f,) = 2xi* ¢?
héqu

= 5,54 (311836)
30(5,564)

1]

1.0399

6.’.L

i

1}

A formula to calCulate VQr(ﬁQ

= 31.1836
51564'

= 0.0096



.¢) from Y| =21.963%- 01985 (X}t W

= Prove 4
Step1 : State your hypothesis

Ho * B4 =0 - null hypothesis
Ho' ByF0 - Althenative hypothesis

Jtepr o Calculate test Statistics

begl = fy =B = 22.9633-0 = 2.0
1. b
ﬁ-p“ 9

1

step3 ¢ Jgtote your decision rulp
bgsed on d.f =30-2 =12¢

y When o =0.05 uyje +0 Create Cl arovnd g,= 0

The |ower bound : ta= -2.048

&
1

The Upper bound : tg» = 2.04¢€
1

-2.04% 0 1.048

Stepd : teq) iS 22.920  which lies beyond 2.048 . Hence, wWe (an reject
hull nypothesis y at the Sighificance Jevel of 9457 .

Morgover, B4 iS hot 2evo 95 gut 0f 100 HimeS when we Sample

T PVUVﬁ BZ

1 Hy:gy=0 - null hypothesis
Ho ' 83 % 0 —althenative hypotheSis

L. t(ﬂl - B\L- B = -0.1585-0 = -21190
Fy 0 034§

B

3. State your decision rule , when o =0.05 ufe +0 Create Cl ground g = 0
based on d.f =30-2 =28

- The lower bound : t

-1.04¢

~le

h

= The upper bound : ta = 2.0%¢

SIS

B teql 1872130 which lies bejond €. Hence, we cah reject
hull hYPthBSif] qt the ﬁ‘]'\iﬁcance Jevel of qS’

Morgover, B, is not zevo 95 qut 0f 100 HimeS when we Sgmple



(.f)  ~Prove py
step1 : Stgte your hypothesis

Ho gy € 0 null hypothesis
Ho' By 2 O Qithenative hypo thesis

Stp2 ¢ teq = BBy = 12.96%-0 = 21510
o 1.019¢
81

Step3 ¢ when ©=0.07 vfe to Create one tail acceptqnce regioth when g, <0
based on d.f.=30-2=2¢

= The upper boynd : ta = 2363
1

|

I ! \L
|

! ://////
0 2363

STEP4  teq iS 22521 which lie beyond 2.363 , we can reject the wyll h\)poi'heSiS]
ot the significant level of 99 . we cannet  gure that py 15 lesS thon 0
99 out of 100 +imeS When we Sample.

"PYOVQ ﬂz
step1 Hp B, € 0 null_hypotheSis
Hot By 2 0 althenative hypo thesis

SHP2 ¢ teq T By b = 015850 = -2.99p
1T 0.014%

i

Step3 - when ©=0.01 uSe to Create one tail acceptqnce regioh when pzéo
based on d.f.=30-272¢

= The upper boynd @ ta = 2363
1

[
|
|
! :.//////
0 2363
STP4  teq) S -2-190 which lig whichin any boundary CI 4 we Canhot reject the

null hypatheSis, at the significant level of 991, we are Sure that gy is less than 0
99 out of 100 +ime§ 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.

Y, = 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,

X = 7.45,

6% =1212,877,

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?

¢) 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.



(2.q)  Yes , it folgws economic Sense Since §1: = 5024 . The Sign of ﬁz is negative medning
that when cqr iS older for 1 year 4 the market price of car wil| decrease by 502.4 USD

(b))  From Y = 7836~ S02.4%; , X= 5
¥i = 1836-5024(5)
Y= s34
wheh ‘30 i§ A eftimator of ECYI Xq)

A -2
1. From var (Yp) = 0‘1[1+ (Xe=X)
nosixi-x)

=(211,811) | 1+ (5-1a5)
n 18.13

= 35,561.5345
L Find Wy = VY 35,501.5305 = 1886333

3. Find 951 ¢ for EC(YI%y=S)
-upper :‘/Aof(t%’f\f'o): 9314+ (2.261-188.6333) = 5350. 6gg$
- lower : v“.,—(t%ﬂ'o) = 9314~ (11627 188. 313) = 4§93 .3n15
- Henct, if we creqte a € over the mean valug 4 93 out of 100 HmeS +hat the Cl will

cover trve valye E(YIxg).
" Wheh Car iS § yeqrolds , the market price i between ¢§91.315 to 5350.6885 0§D

(2.0) ¥ = %236 502.4 X
New: ¥j = 1836- §502.¢-(10) x;
S0, ¥j 7 1836- 5024X;

when X increas® 1 year , the market price of ar decreases by 5014 usD
Standard error of the old ohe iS 411.€ and standard error Wwheh Changed x is 441.§(10) = 4118

Honce, nhew SRF when muftiply x with 10 © Y; = 7836~ 5024 X
se (52)  (4mg)



A

.0)  Yi=336- 502.4X;  when X=10, ¥ = 3£36-502.4(10)

B Y= 12312
dy, =-501.4

dx;

(%)%; = -501.4

9. x (’502-4')(i)
dx Y iy)]

n

- 1.3868

AnS wheh car is 10 yearolds the elasticity of market price i§ -13866



