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Ho :P, =P, =P> = . . .=Pm=0 Since the p-value is morethan 0.05 Which is the critical

region . We cannot reject the null hypothesis thatHa: 7- Pi -1-0
there is no serial correlation in the log return series of it .

Also, the ACE plot represents
no renal correlation . Hence, there is

no linear dependence in rt .



since the p- value is less than 0.05 , which

Ho :p, =P, = . . . Pm =O : NO arch effect is the critical value .
Then , we can reject the

Ha : ⇒ Pi to ARIH effect null hypothesis that there is no ARCH

effect in the log return series
of rt .

i. There is ARCH effect at 95T
. confidence interval.

According to the Ljung box test ,
Ho is not rejected

Ho : there is no ARCH effectMott at 0.05 level ofsignificance . Matang
the mean -

Ha : there is ARIH
effect in Ñt

. equation adequate
.

Also , there is no linear

dependency in a-+2 so the volatility model is
also adequate .



The fitted model is

mean equation :r^t= 4.8308-0411-1.6878-02) -10.01668781--1
13.075C -041 (2.0061-02)

volatility equation : 64=4.478e-
06 -14.972C -0292+-1+0.938764 - ,

(1.2782-06) 18.191C-037 11.037C -021



According to the Gung box test, Ho is not rejected at 0.05
level of significance. So there is no lineardependencein the mean and volatility equation . So the equations are adequate .

Ho : there is no ARCH effect

Ha: there is ARCH effect





• mean equation : Ft= 5.003C -04
(3.075-0-04)

• volatility equation : 61-2=4.419 e- 06 -14.947C -0294--1-19.391 e -0162+-1
11.258 @ -06) ( 8.092C -03) ( 1.07 be -02)

upper Lower

• 1 Step : 1.0708855 -1.107854

• 2Step : 1.07088 -1.009879

• 3 step ; 1.010918 -1.009917

• Hep : 1.010955 -1.009954
• g- step : 1.010992 -1.009991

Ho :ECrt-oyt-test.Astncp-valuc.li/essthanorO5,wecanrejec1Ha:ECrtH-othe null hypothesis at 95% Confident interval .

i. The expected value of KO log return isnotzero .



Ho :Pi=Pz= . . .=Pm=0 } ooxljuny test: As the p-value is more than 0.05, therefore

Hai 7- Pi to we cannot reject the null hypothesis .at gig.

confidence interval

i. There is nosenaliomelation

• Ljung boxtest.CA/2iHe-1fectJ → As the p-value is less than 0.05, we can reject the null

hypothesis at 95% CI .

i. There is ARCH effect .

• model cheating : → Using Ljung ooxtest, the p-value is more than 0.05 so the mean andvolatilityequation is adequate as there are no linear dependence nothin the
mean equation and that .

• The fitted model : mean equation : ft = 1.125C-02
- 2.634C-024-1

(1.8978-03) 13.887502)

volatility equation: 61 = 1.877C -04 -19.535C -0294--1-18-486e-0162+-1
15.852L-05) ( 1.91 e- 02) 12.7669-02)



dvola -

• model cheating → using Ljung box
test , the p-value is more than 0.05 ,

so there is no linear

dependence in the mean equation and in a't .

→ mean equation : it = 1.114C-0211-1-1.888 e- 021 - 1.888 e- 02A,
c 7.870C-83 ) ( 3.697 e- 021

→volatility equation : 62£ = 1.739 e- 04 t 9- 643C -02 a 't -it 8.504 e-0161,
16.59be-05)

( 1. 338C-021 13.267 e- 021
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• model cheating : Ljung box test → The D- value is more than 0.05 so there is no linear dependence in
both the mean equation and art . so the model is adequate .

• mean equation : E- = 1.098 e- 02

11.8461-037

•volatility equation : 64=1.850e-04 1- 9.480C -02 a 't - it 8.478C -016}-,
(5.8991-05) (1.9128-02) 12.787 e- 02)





The model of e) Which is 6 ARCH 11,17 with student t innovations to the log return series
is the best model with the lowest AIC value.

A) 7- felt : Ho is notrejected at 0.05 level of significance . So the expected
value of rt is equal too ,

Ljung box test : Ho is rejected at 0.05 level of significance .
So there is

serial correlation In rt .





A) 7- felt : Ho is notrejected at 0.05 level of significance . So the expected
value of rt is equal too ,

Ljung box test : Ho is rejected at 0.05 level of significance .
So there is

serial correlation In rt .

b) According to the ACF ofrt , there is no exponential delay , so the MA

model shouldbe used with optimal lay -1 .

1 Using the PACFI

→ Test on residuals to Chelle ARCH
effect using Ljung box test .

:
. There is an ARCH effect

as the p-value is less than g. oij so we reject the

null hypothesis.

→ The fitted model :

mean equation : 0.068986
- 0.07758294--1

10.0108001 10.077503 )

volatility equation : 64=0.02717 1- 0.741814 af -1-10-83740667-1
10.0035041 10.012017) 10.0119567

.

.

.

The model is adequate : Using the Ljung box , Ho
is not rejected at 0.05

level of significance → There are no linear dependence in the mean and volatility

equation .





C) • model Cheung : Using Ljunyboitelt , Hotshot rejected
at 0.05 level of significance .

Henie ,
there are no lineardependence in themean and volatility equation .

Henie,

the model is adequate .
• Fitted model :

iz= 0.085537 - 0.0737128+-1
( 0.0097331 10.0160391

64=0.01692's -10.14124097 , -10.8566676¥,
10.003021 ) 60.0128481 (0-012848)



d)



• Using t-test , p-value is
smaller than 0.05 level of significance, so we can reject

Ho .

i. The expected value of the
CRSP decile 9 port log return =/ 0

.

Ho : Ecrtl = 0
Ha : Ecrtl -40

• Ublhy Ljung box test, the p-value is Kit than 0.05 .
so we can reject the Ho .

i. There is serial correlation in
the log returns.

Ho ' Pi Pz =
. .
: Pm = 0

Ha ! 7- Pi -1-0 .



Ho : there is no ARIH effect

Ha : there 11 ARCH effect .

Using the Ljung box test , we can not reject Ho at d. 05 level of significance
. Hence , there

is an ARCH effect .

Model chewing . Using Ljung box test to
Is not rejected a-10.0,- level ☐ 1- Sly him

Henie ,
there are no lineardependence in themean and volatility equation .

Henie,

the model is adequate .

Fitted model :
it = D.0105300 -1 0.1470670ft-,

10.00192751

64=0.0020000-1 0.181518297 ,
10.00014827 10.0651141)





Model chewing . Using yunjcboxte.it#o,isnotrejectedato.o5levelofslgnlhlUn1e
.

Henie ,
there are no lineardependence in themean and volatility equation .

Henie,

the model is adequate .

Fitted model :
A- = 0.0116186+0.70769824-1

( 0.00177107 CA 0403169)

64=0.00192031-0.190085097 ,
(0-0001818) 10.07136921



Model chewing : Using Ljung box test
# o is not rejected at 0.05 level of significance .

Henie ,
there are no lineardependence in themean and volatility equation .

Henie,

the model is adequate .

Fitted model :
A- = 0.012346

CAO01923 )

64=0.002016-1 d. 19412692+-1
10.000145 ) (0-061209)





The model in d)W/ model AND - Akita) and student 1- Innovation
.

is the model with lowest AIC .


