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
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D (X, - X)(¥,-Y)=-174.20 D0’ =873.14
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 £, and B, with OLS method and explain the

meaning of the model.

Find 2 and explain its meaning.
If X, =35, estimate the value of fl and explain its meaning.
Find the estimators of Var(ui ) , Var< ﬁl) and var ( ,32) 7%

Test the hypothesis whether coefficients are different from zero at 0.05 level of significance.
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Test the hypothesis whether coefficients are less than zero at 0.01 level of significance.
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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. A R

P 1 23
¥, = 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.

(ﬁ BU relghionshiy X&Y

a) Does the sign of ,éz make economic sense? Provide your explanation. mﬁo% 19
a9
b) If you are a car expertland 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?
= Confidence iwterval (w B, & p.)

¢) 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.
Wnwm X



(9q) Fz = i?_f)%%:ﬂ— The mneanings of §, & B, are that these 2 pavamwios show the best estimated values thet qe
R ) used to draw out the SRF with the least eyvors possible here the slope of SRF is-016 &

= =016 e ¥ -infercept is 22.9 according o ¥; = ﬁ,+ﬁ;x Ui where By & Py vefor o ¥ -intercepl & slope ,

{51 < VAT vespectively. By every 1 unt change of X, Y uill be decreased for 0.9 05 ¥ is dependenil vavigble.

5008 - (016)(12.20)
= 0.03-(-1.93)

= U031 = 229,

() ¥ is used fo defennine how much the data poirts are auay from the reforence line whichis Y in order o tell envors of SRE
Ess =di-*
r'L e =

= TS =z l‘li-‘p: The ansiier shaus thal the SRF has almast no unexplained part which can be referved that the estimeted defo point
° 1'%% 1 %" is Qlmodt be the same as the acfual data point, Where it s Q lof far Quay from the mean of the samps -
- 0- B
=m0 My
() “h = PytpaXit o; By 22.%, it means when an obsevved variable of Xiis S, ¥ will approvimetely be 22.%6.
";i = 2.96- 064
Vi = 2.6 -0%©®

2296~ 0% = 2.6
. s(%- P «zui’
) var By - &

~H2 - oK
g3 14
= 30-2 =38 %
ZX"' A2 . T2
var (ﬁl) = 3;, = ns_:qu_é./i(x'_x}
= %’lm'“ =s'7-‘,)3
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Var(g,) = &p, = TEe
N.1g _
= Tmy 003,
(e) Step ! Stale Hypothesis e :
— Hpi By =0 - Nl Hypothesi |
Step 2 : Find Teal (fest slofistics) ; feol - 10
1” B !
= oy - T NN L NN
a0 | 2048 | B0 2-h8
= s 0 5% 2.0 ;jezﬁoh J 7 B
Step 3 * Shufe decision rule = Step 4 : Conclusion
% = 0.05 Teal lies beyond the €I boundary (Regecfion Region) uhere
Lower bound * *% o -2.048 we can veject fhe null hypothesis of the significance level of 952
Opper bound * 1 = 2.008 5 “. We cansay forgure thet By is nat 0 fir 45 ouf of 400 when we sumple
Step1 ¢ State Hypothesis o Srocpiee
= Hot g, = 0 = Null Hypothesis :
Step2 = Find Tegl Utesl sfafistics) !
2o B ,
= teg = %z N : NN 5
—06 - -2. = 2.048 2
L, ]
7 Step3: Stae Decision Ruke 7 Slep ¥+ Conclusion
© 00 teems hke 2y Teal lies within the CI boundary (Acceptance Pegion) Where
Lower bound © ts = -2.008 we cantvejec! the nul hypothesis , t the significance level of 5.4
Upper bound i:z 22008y Jo he cqﬂchy for sure that B, is not 0 for 45 out of A0 when we sumple
(f) step 1+ State Hypothesis
= Hot y<o = Nall Hypothesis teq =10
4
s+cp 2 Find Teo| (fest Shofistics) ]\\\ ¢ Tejection
E| - B :
I O B ) \ v bl
2.96-0 997 4cceptance
= ¥sag 10 %
7 Step3: Stafe Decision Rule 7 §fept* Conclusion P
® - 00 Teal Vies beyond the CT boundary (Rejection Region) uhere
Upper bound : fe = 2.46% We can vepect the nul hypothesis gt the significance level of 912

We cun Suyfor sure th Py s less than 0 for 49 oot of 1007 times vihen Sampling



Step 1 : Shate Hypothesis
= Ho: <0 - Nl Hypothesis
Stop2 : Find Teo (fest slofistcs )
f.- B,
) = T
-016-0
= oo 0y
7 Step3: Stqfe Decision Rule
o = 00

Uppey bound * fy = 2467

fcql =-09¢
4
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v
997z4cceptance

=5 Sfep : Ganclugion B
Teal lies within the CI boundary CAcceptons Region) uhere
We canndl veject the null hypothesis gt the significance level of 917

We cunnat Say for sure thd By s less than 0 for 29 oot of 1007 fimes hen Sampling

(@) Ves it is. By stale the intiol markel price ofq car of the fime of purchase. Meanwhile, f states the depreciation cost of a car 9 each yew

pqssed by uhere it shows the velotion of the age of acar (X{) & the market price of acar (¥j) . By the increase in the qge of acar for a year,

the medet price of o cor wil drop for S02.4 USD.
(b)  Averaged price of 4 & year-old cor ; Xi=$

EN1X=9) :

‘?-, = 3,8% -S04 Q) = 53y
fean Prediction * Mavket price vange
Step 1 * Find qu(%)

g 1 (Xg-K)
oy g = &[S

vor (F1x) = 2o, [ o] 3558259,
Step2: Find &y,
S 8, = Jwwlp = R® < 8.6y
Stepd: Find 957 CT for E(YIXo=8) 5 d.f = 12-49
= Uppey Limif : \Afo*'(*%‘ “€9,)

= M (2.262 - 183.63) = 5%0.69,
= Lover Limit @ ¥y~ (%64,

= S - (2.262-198.63) = WBTH. 31y

CL over the mean for 95 out of 100 times, and CT will avey twe valve of E(YI¥;=5),
in which, we can be 95 % suve that E(YIX; =5) is uithin 481331 US) to S350.69

(C) Yis market prica In USD & X; is the age of g car in years ; when wultiply X for 10 times
S ¥ = 3,8 - soaex;

S.E

(OIS wheve X is upto 10 yeals & the market price (¥) is 5024 USD less.
(d) Elusticily of Mavket price of @ 10 yew-od car :
2 X =10
Y= 3836 -502.4 (10) = 2,812
Eleshicity : R T -1,
it elastic

the slope % s SE. will igher for 10 fimes o the initial value one.



