CHAPTER 3

Methodology

This paper used series of daily returns from the ICT stock indices of the following
ASEAN markets: Singapore, Thailand, Indonesia, Malaysia and the Philippines. There is
a total of 6,500 daily observations ranging from April 4™ 2011 to March 25" 2016.

3.1 Methodology
Step 1 calculating the returns

The daily return has been calculated as the following:

P.
Ri= 1n(P]_(t’_t =) 3.1)

Where Rjt is the return of ICT stock index of country j on day t

P; is the price of ICT stock index of country j on day t

P;(t—1 is the price of ICT stock index of country j on day t-1

1. Singapore

lF’Singapore(t) ) (32)

Rq; =In
Singapore(t) (PSinagpore(t—l)

Rsingapore(r) 1S the return of ICT stock index of Singapore on day t
Psingapore(ry 1S the price of ICT stock index of Singapore on day t

Psinagpore(t—1) 1S the price of ICT stock index of Singapore on day t-1
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2. Thailand

PThailan
Rrhailand(t)= ln(PTh,A ) (3.3)
Thailand(t-1)
Rrhailand(ey 1S the return of ICT stock index of Thailand on day t
Prhailandey 1S the price of ICT stock index of Thailand on day t

Prhailand(e-1) 18 the price of ICT stock index of Thailand on day t-1

3. Indonesia

l:’Indonesia(t) (34)

Rlndonesia(t): In
l:’Indonesia(t—l)

Rindonesiacry 1S the return of ICT stock index of Indonesia on day t
Pindonesiacry 1S the price of ICT stock index of Indonesia on day t

Pindonesiact—1) 1 the price of ICT stock index of Indonesia on day t-1

4. Malaysia
i PMalaysia(t)
RMalaysia(t)_ ln(PMa:\;:iZ?t—n (3-5)
Rmalaysia¢ey 1S the return of ICT stock index of Malaysia on day t
Pumaltaysia(ey 1S the price of ICT stock index of Malaysia on day t

Pumalaysiae-1) 1S the price of ICT stock index of Malaysia on day t-1

5. The Philippines

Pthe Philippines(t) (3 6)
Pthe Philippines(t-1)

Rihe Philippines(t)= 1n(
Rithe philippines(t) 1S the return of ICT stock index of the Philippines on day t

Pihe philippines(t) 1S the price of ICT stock index of the Philippines on day t

Pihe philippines(t—1) 1S the price of ICT stock index of the Philippines on day t-1
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Step 2 Unit root test by using Augmented Dickey-Fuller Test for test stationary
of the data
The data that the study used in this study is the time series data. The study needs to

use unit root test method to whether that the time series data is stationary or not.

The equations that used in this test are

Non constant and trend ARjt= OiRjen) + X0, O ARjwi) + & (3.7)
Constant without trend ARjt= a + OjRjt-1) + Zip=1 @; ARjt-i) + €t (3.8)
Constant and trend ARjt= a + Bt + ORje1y + Xh_, D; ARjei) + £ (3.9)
where Rim IS Returns of ICT stock index of country j at time t
Rjti I Returns of ICT stock index of country j at time t-1
S is The parameters of the securities
p IS Lead and Lag
&t is The errors term

The assumptions for testing 6;

Ho: 6;=0 (Rt is non stationary)

Hi:60j<0 (R: is stationary)

If the study accepts Ho, Rjt has Unit Root or Rjy Is non stationary. The study
has to use Differencing method until R« can reject Ho.

If accept Hi, Rj«t does not has Unit Root or Rjq is stationary

Step 3 Analyze data by using OLS estimation

To investigate the day of the week effect in returns, the standard OLS methodology
was employed by regressing returns on five daily dummy variables for empirical analysis:

Riy = oo+ 01Rj (Dmr) + az2R;j (Do) + 0sRj(Dro)+ auRj (Dre) T, BjRjceiy + ¢ (3.10)

When Dwmt, DTt, Dre and Drt are the dummy variables of Monday, Tuesday, Thursday
and Friday, respectively. The study excludes Wednesday’s dummy variable to avoid the
dummy variable trap.

Dwm=1 if there is the dummy variable of Monday and O if there is other days

D=1 if there is the dummy variable of Tuesday and O if there is other days

Due=1 if there is the dummy variable of Thursday and O if there is other days
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Dr=1 if there is the dummy variable of Friday and O if there is other days

0Olo, 0.1, 02, 03 04 and o5

Bi

Rj
Rict-i
t

p

&t

1. Singapore

RSingapore(t)

0o, 01, 02, O3, 04
Bi
RSingapore(t)

RSingapore (t-i)
t

P

&t

2. Thailand

RThailand ®

0o, 011, 02, O3, 04
pi

Rhailand ()
Rhailand (t-i)

t

p

&t

= Coefficient

= Coefficient of Rji

= return on ICT stock index of country j on day t

= return on ICT stock index of country j on day t

=time

= Lead and Lag

= Error of time given ht (er~ N (0,hy))

= oot o1 RSingapore (DMt) + RSingapore (DTt) + a3 RSingapore (DHt)

+ o4 RSingapore (DFt) B Z?=1 ﬁjRSingapore t-i) T &t (3.11)

coefficient

coefficient of Rsingapore (t-i)

return on ICT stock index of Singapore at time t
return on ICT stock index of Singapore at time t-1
Time

Lead and Lag

error of time that ht (e~ N (0,hy))

= 0o+ o1 Rrhailand (Dmt) + 02 Rthailand (Dt) + 03 Rhailand (DHt)

+ 04 Rhailand (Dre) + X7, B Rhailand i) + €t (3.12)

coefficient

coefficient of Rnailand (t-i)

return on ICT stock index of Thailand at time t
return on ICT stock index of Thailand at time t-1
Time

Lead and Lag

error of time that h: (er~ N (0,hy))
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3. Indonesia
R]ndonesia(t) = 0o + 01 Rindonesia (DMt) + 02 Rindonesia (DTt) + 03 Rindonesia (DHt)
+ 04 Rindonesia (DFt) + 25;1 ﬁlendonesia t-i T €t (313)

coefficient

0o, 01, 012, 013, 04

Bi = coefficient of Rindonesia (i)
Rindonesia (t) = return on ICT stock index of Indonesia at time t
Rindonesia (t-i) = return on ICT stock index of Indonesia at time t-1
t = Time
p = Lead and Lag
&t = error of time that ht (e~ N (0,hy))
4. Malaysia
Ruyaiaysiaity = 0o+ 01 Rmataysia (Dmt) + a2 Rmalaysia (Dt) + 03 Rmalaysia (DHt)

+ a4 Rmalaysia (Drt) + 2&1 BjRMalaysia e te (3.14)

coefficient

oo, 01, 02, 03, 04

Bi = coefficient of Rmalaysia (t-i)

RMalaysia (t) = return on ICT stock index of Malaysia at time t
RMalaysia (t-i) = return on ICT stock index of Malaysia at time t-1
t = Time

p = Lead and Lag

&t = error of time that ht (e~ N (0,hy))

5. The Philippines
Rthe phitippines(t) = a0 + 01 Rine philippines (Dmt) + a2 Rine philippines (D1t)
+ 013 Rthe Philippines (DHt) + 04 Rine philippines (DFt) + X1 ; BjRtne philippines (i) + &t (3.15)
0o, 01, 012, 03, 04 = coefficient

Bi = coefficient of Rine philippines (t-i)

Rthe Philippines (t) return on ICT stock index of the Philippines at
time t

return on ICT stock index of the Philippines at

Rthe Philippines (t-i)
time t-1

t = Time
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Lead and Lag
error of time that h: (er~ N (0,hy))

=]
1

&t

Step 4 ARCH effect test

Using &t from estimate R; in the step 2 tests ARCH-EFFECT. That is ARCH(q) of
Eagle

Eio &% = ao + a1 &ty +....+ an Ejrg) (3.16)
Where &, &4 = Residuals at time t and t-1
o, X1, ...,0n = Coefficient

Ho:a1,...,on =0

Hi: ag,...,an #0

If accept Ho, the regression has no relationship: No ARCH-EFFECT
If accept Hy, the regression has a relationship : ARCH-EFFECT

Step 5 Estimate the data by using GARCH method

GARCH equation

hit = Ve + oy Vaihien + Zios Veierjei (3.17)
From the model using GARCH
hiy = Vm Dm+ V1 D1+ Vi D + VE De + XF_, Vai hjeiy + X7, Vi eﬁj(t_k) (3.18)
by X0 Vai>0, XJ_,Vek>0and X0_ Vaihjei + Xi_, Vek<1

In terms of Heteroscedastic Variance, there is GARCH (0,1) if p=1 and q=0
Where Dwm, D, Dn and De is the dummy variable of Monday, Tuesday, Thursday
and Friday
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Vv, VT, Vw, VH and VE is the coefficient of Monday, Tuesday, Thursday and Friday

Vaj, VB is the parameter
hi is the volatility of ICT stock index of country j at time t of the
error term
hjct-i) is the volatility of ICT stock index of country j at time t-1
Sﬁj(t_k) is the error of ICT stock index of country j at time t-1
k is Lead and Lag
1. Singapore

hsingapore ¢ = VM Dm+ V1 D1+ VH DH + VE De
+ Z?=1 V ai h JAS (t-i) + ZZ=1 VBk g}%]AS(t—k) (319)

by 2%;1 Vaj>0, ZZ=1 Vek >0 and Z?:l V ai hjt-iy + ZZ=1 Vek<1
In terms of Heteroscedastic Variance, there is GARCH (0,1) if p=1 and q=0
Where Dwm, D, Dn and Dr is the dummy variable of Monday, Tuesday, Thursday

and Friday

Vwm, V1, Vw, VH and VE is the coefficient of Monday, Tuesday, Thursday and Friday

Vaj, VBj is the parameter
hict is the volatility of ICT stock index of Singapore at time t of the
error term
hjct-i) is the volatility of ICT stock index of Singapore at time t-1
Eﬁj(t—k) is the error of ICT stock index of Singapore at time t-1
k is Lead and Lag
2. Thailand
hhailand ) = Vm Dm+ V1 D1+ Vi Dh + VE DE + YF_ Vai b as i)
+ Xh-1Vek ERjasi-k) (3.20)

by X0 Vai>0, X ,Vek>0and X0_ Vaihjei + Xi_, Vek<1
In terms of Heteroscedastic Variance, there is GARCH (0,1) if p=1 and q=0
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Where Dw, D, Dn and Dr is the dummy variable of Monday, Tuesday, Thursday
and Friday

Vwm, V1, Vw, VH and VE is the coefficient of Monday, Tuesday, Thursday and Friday

Vaj, VBj is the parameter
hi is the volatility of ICT stock index of Thailand at time t of the
error term
hjct-i) is the volatility of ICT stock index of Thailand at time t-1
g}%j(t—k) is the error of ICT stock index of Thailand at time t-1
k is Lead and Lag
3. Indonesia
Nindonesiay = Vm Dv+ V1 D1+ V1 DH + VE DF + Zfﬂ Vi h s (t-i)
+ Xhk=1 Ve ERjas—io (3.21)

by X0 Vai>0, X7  Vek>0and X7, Vaihjeiy+ Xi_, Vek<1
In terms of Heteroscedastic Variance, there is GARCH (0,1) if p=1 and q=0
Where Dwm, Dt, Dn and De is the dummy variable of Monday, Tuesday, Thursday

and Friday

Vwm, V1, Vw, VH and Ve is the coefficient of Monday, Tuesday, Thursday and Friday

Vaj, VBj is the parameter

hiw is the volatility of ICT stock index of Indonesia at time t of the
error term

hjct-i) is the volatility of ICT stock index of Indonesia at time t-1

Sﬁj(t—k) is the error of ICT stock indexof Indonesia at time t-1

k is Lead and Lag
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4. Malaysia
Nmataysia ) = Vm Dv+ V1 D1+ V1 DR + VE DF + Z?=1 Vai h as (i)
+Xi-1 Vek SﬁjAS(t—k) (3.22)

by X0 Vai>0, Xl Vek>0and YP_ Vaihjei + X, Vek<1
In terms of Heteroscedastic Variance, there is GARCH (0,1) if p=1 and q=0
Where Dwm, D, DH and Dr is the dummy variable of Monday, Tuesday, Thursday

and Friday

Vwm, V1, Vw, VH and VE is the coefficient of Monday, Tuesday, Thursday and Friday

Vaj, VBj is the parameter

hiw is the volatility of ICT stock index of Malaysia at time t of the
error term

hjce-iy is the volatility of ICT stock index of Malaysia at time t-1

g}%j(t—k) is the error of ICT stock index of Malaysia at time t-1

k is Lead and Lag

5. The Philippines
Hihe phitippines @ = VM Dm+ VT D1+ Vi Dy + VE De + XP_ Vai haas )
+Xh-1 Vek EIZ{]AS(t—k) (3.23)
by X, Vai>0 , Xi_ Ve >0and X7 Vai hjei) + T, Vex <1

In terms of Heteroscedastic Variance, there is GARCH (0,1) if p=1 and q=0
Where Dwm, DT, Dn and Dr is the dummy variable of Monday, Tuesday, Thursday
and Friday

Vwm, V1, Vw, VH and Vk is the coefficient of Monday, Tuesday, Thursday and Friday

Vaj, VB is the parameter
hijw is the volatility of ICT stock index of the Philippines at time t of
the error term

hjct-i) is the volatility of ICT stock index of the Philippines at time t-1
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eéj(t_k) is the error of ICT stock index in of Philippines at time t-1

k is Lead and Lag

Step 6 Model selection

Finding appropriate lag term of ARCH, GARCH, the study decides from Akaike
Information Criterion (AIC) and Schwartz Information Criterion (SIC)

Akaike Information Criterion (AIC)
Schwartz Information Criterion (SIC)

—2t/n + 2k /n (3.24)
=2t/ +klogn/n  (3.25)

Where k is the number of parameter
n is the number of observation
t is the log likelihood function using k parameters

If in this study AIC and SIC are not consistent, 2 use SIC for deciding to choose
the best model.

Table 3.1 Shows ICT stock index date of selected countries needs to be tested for
the lowest AIC and SIC.

ICT stock index of AIC SIC
selected countries
1. Singapore v v
2. Thailand v v
3. Indonesia 4 4
4. Malaysia v v
5. the Philippines v v

From table 3.1 shows ICT stock index of selected countries need to be tested for the
lowest AIC and SIC. To find the best way for using GARCH (p,q model, the study

selects based on the lowest AIC and SIC. Therefore, the study tests in every country’s
data.
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