CHAPTER THREE

METHODOLOGY (’}Y.
=\
\Y

3.0 Introduction

Chapter 3 discusses the data and methodologies used in thw. Firstly, the chapter
starts with the discussion on the methodological posit@ cu@?dy in Section
3.1. Section 3.2 provides detailed overviews on the selected non-financi wm,@dex and
)
variables, firm characteristics and macroecono actors.,S ction 3. ‘%a"rscusses the

employed methods in accordance to the objectiveiof th M ver II?\x/posure level is

analysed using the panel model with incI@h jm
This is followed by further assessment of t ﬁe?e I akthce?firm level regression
A

model. The Maximal Overlap Discre velet Tran rma@ (MODWT) model is used

&
to test for multiscale exposure. er on thécorporate hedging practice are

discussed. Finally, Sectio<3.? xcludeJthe

N
3.1 Research P I @l
a{%"p ‘Y2 .9
First Q& e section/di uﬁ‘(he research paradigm that governs the whole

b 4
system of mg including fﬁe Q/%Tc assumptions, the questions to be answered, the
A <)
resea W:hniques, and examp% of good scientific research (Neuman, 2000). In this

¢ andiasymmetric exposure.

aradigm helps the researcher to focus in acquiring the most important information
@ﬂng the topic of interest. Basically, paradigm puts the researcher to view the research

topic from both ontological and epistemological perspectives. In other words, it governs
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how the researcher view the topic (ontological perspective) and the information and

X
O

Ontology refers to assumptions about the nature of realit (Sa%ders et al., 2019).

assumptions of the topic (epistemological perspective).

Positivism under the ontological perspective regards the nature orld as real, external

and in order. On the contrary, subjectivism regards th y a{ nominal, socially

constructed and chaotic. Meanwhile under the epistemological point o ppoq’-t.ivism IS
e ] od | S
an epistemological philosophy that proposes the us atural sciencé met o‘?}to the study
P 4

of social reality. According to Krauss (2005), pWs

the object of study and the actors. That @}’ay
knowledge of interest. In scientific study, positivi iSY Iy‘&se due to its assumption
of independency between the data i ana%n t@her hand, subjectivism is
another philosophical position whi pelcg%jpendeﬁ& between the people and the

\
phenomenon (Hoddy, 20 .TR;efore, ubje i\;is@en requires the researcher to class
2yl s

the social actions baser%th asi ' surr% ing the topic. This way, subjectivism
directs the research@ds the'diregtion o&éﬂwere instances of a particular kind of inquiry
@

:
can be found. IE r(ﬂa/ suggests diécﬁojﬁ)rather than providing a description of what to
!

N
yc gnd the&ttings of the topic.

see in orderdo
KN 5
N

; n this study, the objective of the research was maintained to be separated from

influenced by the actors. This condition is termed as positivism in which the

inde \éency between
X"

on is, used to acquire the

ontological perspective is practiced in separating the phenomena and the people in it (Kaya,

92



2013). With this, the foreign exchange rate was viewed as influenced by the market forces

and independent from the market participants. From the epistemologic:*{%pective,

positivism in the study is manifested by the factual nature of the analysis ﬁ@sumptions
on the foreign currency exposure employed in this study are adopted {Eom mainstream past
studies which exhibit observable phenomena involving number% cts. Furthermore,

the contributions coming from the study are law-like r the?ﬁ addressing specific

individuals (Saunders et al., 2019). .'\d
a3

3.2 Data

3.2.1 Selection of Non-financial Firmi:\,: "\

Selection of the sample firmt's based o Ii*d '@on the main board of the
Bursa Malaysia. These listed ‘% e used for easier @ring process as these firms
&

are excluded from any issuemsol ; pen@s, and trading halts. In addition,

listed firms are mor%ie in terms dat@?ailability, especially as this study
’ F &
requires high frngkfy atal
fin i

g pegdz The data were screened based on two
criteria. Firstl

're e@ded as financial firms are excluded as they
G'pr;‘-?mport activities (Allayannis & Ofek, 2001).
N

¢
are not dikectly voI/ed
Additiw he eﬁevj.e/urr exposure of these financial firms is different from

mﬁx&mal firms as most'ﬁ&znmal firms are also market makers in foreign currency

. With this, the data collection only involves non-financial firms that are listed

0& the Malaysia’s Stock Exchange main board.
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The firms span under 15 industries based on the classification made by
Datastream. The industries are industrial engineering and transportati;n\WI and
leisure, food and beverage producers, oil and gas producers and e L‘@nt, general
industries, construction and materials, industrial metals an ﬁg chemicals,
automobile and parts, general retailer, household goods4and Rome construction,
technology hardware, software, equipment and services, W and paper, personal
and leisure goods, and electronic and electrical Jcon , firms with
insufficient trading data within the stipulated eriod were rde&)\‘fﬁe study
uses twenty-one years from 1995-2016 as the% sample t ove@th AFC and
GFC. Inclusion of the financial crls S e Ie \emeaﬁl analyses by

extensively cover both periods of hnqu tureﬂence. After screening

the 1000 initial sample firms ba n these ricti the final sample for the

study only comprises 207 fm%wle 7

sampling procedures is d@m F’

8
5

uded. The flow of the data
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Stock return

Stock price data of listed firms in Bursa Malaysia Stock Exchange
(r:+), 1995-2016

Exclusion of Financial Firms
I

Firms stock returns are calculated using the formula ARyg4, =
znri (Daily/Monthly)
t—1
[
Final Sample

Exchange rate

Obtain data of MYR/USD (syss.+), 1995 - 2016
| : .

Exchange rate returns were calculated using the formula ASyg, =
In—USst_ (Dajly/Monthly)

Suss.t—1

v,
Final Sample

Market index

Obtain data of market index FBM-KLCI (7, ¢), 1995 - 2016
| N

Market returns were calculated using the formula AR, =
In—"L (Daily/Monthly)

Tm,t—1

<
Final Sample

Hedging Practice

Firm’s financial reports, 1999 — 2016 Dummy variable

Financial hedging Operational hedging
Data of foreign currency derivative use Locations of operation

. . Calculation (I)f Hirshman-
Dummy variable for the derivative use Herfindahl index

Figure 3.1: Data Sampling Procedures

95



3.2.2 Foreign Currency Exposure
3.2.2.1 Stock Returns
Stock returns data are collected from the Bloomberg Term thly stock
return data are used for the exposure analysis encompassin t"&/mmetrlc and
time-varying components. The data run from January 1995 to ecember 2016 to
capture the effect of Asian financial crisis and global fWI crisis. On the other
hand, daily data are collected to capture the muli dime An of the investment

period. The returns are calculated using the el shown in u[e SQG'n which
-\
ev

the returns are logged difference at first | olvg.f rs |onantt-y problem in

\/
NS o
3.222F % T 5\
oreign Exchang‘% n @
n

Direct quotation ofM g
exchange rate. T USR is choi

1
position as Ma sia’s a‘ N‘K part
the main a y hil Mbex

!
with the retu the LS aeﬁanel analyses use monthly foreign exchange

S
rate or syhchrofi ur o& Meanwhile, daily exchange rate is used for the

trended series.

—:

is used to denote the foreign

/

en f Iy5|s in consideration of the US’

he nominal exchange rate is used for

4/@" =

e rate is used for robustness test. In line

G2

tanaly5|s Daily d@'we considered to provide high frequency data and cater
? bjective of the analysis to measure exposure across multiple time-scales. The
0 shortest time-scale is between 2- 4 days, while the longest time-scale is between

128 — 256 days (one year).



3.2.2.3 FBM-KLCI

FBM-KLCI is used to represent the market index for Mala&%arket.
Inclusion of the index pivotally to control other external macroe@ conditions
and enhances the regression precision. As FBM-KLCI abso%n'y influence that

are correlated with the index, beta estimates will providw that illustrate the

residual exchange rate exposure level. Y'
.
| S
WO stfa na@thefmanual
ial e@% is denoted by

erie as a form to hedge

S
déa, of the country and region

3.2.3 Corporate Hedging Practice

Hedging practice in this study revolves
hedging and operational hedging. In thi
involvement of the particular firm w Gor)gn curre
their exposure. Meanwhile, oper %hed@ﬁu
that the firm operates inclusi td f dglng practice are acquired
from the annual financial S of'the ect| rm Information on the use of

! 0
derivative hedging is bnder urrency Risk’ section in the financial

report, in which K\m clartfy whether @enter any derivative contract to monitor

N

their exposurCo\b;elgl curre y’r‘s hat particular year. However, inconsistency

IS obse st fp} i¥ms do not clarify the types of the derivative that
they %’mto Hence, tr}'j ta are compiled into single variable rather than
mg them into dlfferen t types of derivatives. The firms are also regarded as not

rlng into the derivative hedging should the firm stated they opted for natural

glng practice.



Meanwhile, enforcement of the financial disclosure by the Malaysian Accounting

Standard Boards has facilitated the study to observe the hedging activi'eK%ong the

selected firms. Regulation of the disclosure of hedging informatg’ %Malaysian
Financial Reporting Standards 7 (MFRS 7) has revolved from th Erev ous IAS 39 to

include an additional chapter on hedging accounting (Chong+t al.,2014). The chapter

specifies the qualifying hedging instrument and the hed edw in which a derivative

measure at fair value through profit or loss is regar a dg'!;&inﬁiment.
e

g
e
As per Table 3.1 below, the relevant vari or % ysesi}?he study are

T
listed. For all analyses on currency expo ﬂ&:ﬁ‘?re acquiredsfrom the Bloomberg
4 % &

Terminal. Meanwhile, data for the he

report. (‘)
@

Sources

List of Variables %' ,T;er@ﬁ
Currency Exposure \' i
Stock Return &K | 0 1995-2016 Bloomberg Terminal

M
FBM-KLCI Mahthly ~ 1995-2016 Bloomberg Terminal
Nominal M D cr‘la | %ﬂ hly ~ 1995-2016 Bloomberg Terminal
Real MYR/ xchange ’ 4 nthly ~ 1995-2016 Bloomberg Terminal

O
N
Al

™ Daily 1995-2016 Bloomberg Terminal

FB (.}/ Daily 1995-2016 Bloomberg Terminal
inalMYR/USD Exchahge Daily 1995-2016 Bloomberg Terminal
YR/USD Exchange Daily 1995-2016 Bloomberg Terminal
dging Practice
oreign Currency Derivative Use ~ Annual 1995-2016 Annual Report
Operational Hedging Annual 1995-2016 Annual Report
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On the other hand, the financial periods data utilise the dummy variable. As the

data in the study span from 1995-2016, inclusion of the financial peri&i relevant

considering the long-time horizon. With this, the financial periods inS&@n the study

are the Asian financial crisis, peg period, and global financial cr,l'iis. Inthis sense, the

data will be 1 for the specific time-period and 0 otherwise. \,

3.3 Methodology .\d’

I c}
3.3.1 Symmetric and Asymmetric Foreign C Expaosur, _\
P 4
etric

This section discusses the models use naI sy & d asymmetric
currency exposure. Investigating these @Swﬁ levels w ans the first objective
of the study. This section comprises an Iyses ch a@ne overall symmetric
exposure, overall asymmetric e re, fi rrc%fy exposure, and firm-level
symmetric exposure. Forth| e the ondgwpanel analysis as well as firm-
level analysis on the data Wh symmetric a@mmetrlc approaches. This serves
as a comparlson betwee nd’ @:ﬂ -level analyses to better gauge the
currency expos\ |nt 5|an(J ket.

O | %

&veraﬁ %ﬂzfetrl relgn Currency Exposure
measuring curref@ exposure, the study utilises the symmetric model that

ased on the Parsley and Popper’s (2006) model. The model by Parsley and

0 Popper (2006) is based on the mainstream study by Jorion (1990) that has been

widely used in the study of currency exposure. This model provides better
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measurement as it incorporates the market index into the analysis. This is in

comparison to the total exposure model introduced by Modiglini and{Er 21958)

which excluded the market index from the model. Hence, the S&@ model by

Parsley and Popper is appropriate for the analysis because, Encorp ration of the
market index into the model disassociates the beta coefficiqw he exposure from

the potential market effect. On the other hand, the syWic model is based on

the model by Clark and Mefteh (2011) in whi m del@la simultaneous
measurement of the different directions of the Gurrency mavem ts' In &Bfirst step
A
of the analysis, the level of currency exposu ross tje hole mantet Is assessed
Y/

to provide the overall level of expos% g the \ebmode »Jh conducting the

analysis, the following procedur\\%ollowe : C‘jﬁ
124

Step 1: Data for each v%were’%orte mo return data.
\Hm &
Step 2: The data w?_ 1 0 form @ymmetric currency exposure
h

model l% the m: el i t}dd@ by Parsley and Popper (2006)

J%' RS
(9 ’ <>
RitS ag + Ry + BUS$&§: + Uit (3.1)

=
o~
1

monthly stock return of firm i

monthly return of the market index

=
|
11
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Suss¢ = nominal monthly change in the USD exchange rates

Uit regression residual

Step 3: Preliminary Hausman specification test was conducti fore running
the panel analysis in order to select between FixeMandom Effects
models. X \)

Hausman Specification Test .\d, NS

N
| S
Hausman test evaluates for endogen regresso in regggs ion model.

\m : N
stimatio to existence of

, th&S&ausman specification

Presence of endogenous variables would cause bi

correlation between the variable@er .
d er.Random Effects model.

test needs to be conducted to ide bet e'Fi Vo
: N .
The test assumes no corr etween t de;&ﬁjdent variables and the error

term in which the characteristics essc;ré@e unique and not correlated with
other individual %;s cl:g acte sti'c@s the null hypothesis assumes no

F &
correlation w th@rs ar\é-the error term, rejection of the null
hypothesis 4ndicates m pri tilisation of the Fixed Effects model over
SRS
Rando@ sm del). In t{er\(svyprds, the Fixed Effects model is deemed as the

mor%i,lent n(o tmctugf. f the true population parameters. The hypotheses
)

@ying the Hausman@ are:

H, = There is no correlation between error term and regressors (Random

0 Effects model is consistent)
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H, = There is correlation between error term and regressors (Random Effects

model is inconsistent and Fixed Effects model is more ap op%te;

=

The Fixed Effects and Random Effects symmetric exposure mo&ls are shown

below: \’

The symmetric Fixed Effects model: z l

Rit = ap + a1 Ryt + BussSuss,t + Uit .\d (3.2)
X

Rit = ag + a1 Ryt + ByssSusse + Ef"VYl’it \ ! X~ (3.3)
For each firm i at time t, the oth e:noations zjm?ﬂlo Q"
monthly stock ff |r T
R, = monthlyre e ket indéx
Susse = nomrnal change In he
€i = Crossse error l 0
v = i e series er ¢ "é}/
Uit = b ed@ n\
:l C,)(.z
The H@Specl‘rca on St ugt-rt is denoted by:
H E BRE) ar{ﬁg_ Var(BRE)] [ﬁFE .31.1315]“’952 (k) (3.4)

re k = number of parameters

ol
I

Q ignificance of the B indicates consistency of Fixed Effects model structure. This

criterion is used for all Hausman tests conducted throughout the study.
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For overall level symmetric foreign currency exposure analysis, the following

X

hypotheses are tested: \
H, = There is no significant relationship between symmetric r&!@ currency

exposure changes and the sample firms’ stock return at the overall level

analysis. \,
\%

3.3.1.2 Overall Asymmetric Foreign Curren osure .\d
] \Y
In this section, currency exposure sured| at l)v@ level by
incorporating the asymmetric factor. Bef tinui 5‘ ith’the analysis, the study

firstly conducted a straightforward Mary g'pal to E:n&e the presence of
Ql

asymmetric effect in the model by ing the medel int@uced by Koutmos and

; A
Martin (2003). Specifically,: S %f lysis E‘)Ethis section are:

]
N &
NS
Step 1: Data for acWable ere ;e@onthly return data.
Step 2: Preliminary)nal td c%ted to ensure the presence of the
asi‘ﬂ\tc e Act ingthe mqﬁ The preliminary analysis followed the

N
@a b;rd%ﬁ]d M;('r’tin (2003).

O
N\~
A 5

l; b 4
.\.me most studies ggﬁ.ymmetric exposure tend to segregate the currency

AN
@ements according to its direction, the model by Koutmos and Martin (2003)

0 epended on the significance of the dummy variable to illustrate the presence of

asymmetric effect. Hence, the model offers an advantage to the study by providing

f

@D

A\

early indication on the existence of asymmetric in the model. To the best of our
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knowledge, no improvement has been made on the model as most past studies

resorted to the residual model by Parsley and Popper (2006) becaus@el by

Koutmos and Martin (2003) only provides direct indication o Q!)resence of
asymmetric effect but did not specify the direction of effe % the model is
applicable in this study as a preliminary analysis to sup@?nain model. For
i Whe more rigorous and
ing se ti!)n. The panel model
g

proposed by Koutmos and Martin (2003) is asffellows: ' c}
A
Y vl
Ryt = 0o + 0,1 Rpne + (Byss + 9D,US$1% t +§1t g (3.5)
3 )

this reason, the model is adopted into the study in a

[72]

in-depth analysis of asymmetric exposure in the

Where

R = monthly stock n ff’iir i (,}

Ryn: = monthly ret e market indéx 43(
o Q

0 US$ - BUSSE t ,
Opuss = 35555%;1 Mj ‘-' 0’
D; = 1ifthe mon e in the YUSD is less than 0 and zero otherwise.

S

NN §
T r asymme 'c{ff@ in the model is equivalent to testing statistical
gg } S

Usé wr@ctive of the sign of the coefficient. Thus, presence

S
Aﬂmetric exposure 1 the panel model is indicated by the significance of the

‘%’n\my variable.
N
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Step 3: The data were then used to form the symmetric currency exposure

model based on the model introduced by Parsley and Pop@).
Once the presence of asymmetric effect is ascertained,isrougﬁ the Koutmos

and Martin (2003) model, the study continues to answer the,second part of objective
one by incorporating the asymmetric element of the WCy exposure into the
equations (3.1) and (3.2). Calculation of the asy ce po%s into account

the direction of MYR/USD movements. Appreciation of the ¢ r(inc‘;gi)gr'egarded

{2

as positive movement while currency depreciation den‘ot n ative@ovement.
Y

>

tion te coré&ting before running

rder toﬁ\eq*e @the Fixed or Random

o >

Effects models. “« Q-
AQ/
\

|

{4

Step 4:  Preliminary Hausman

%)

the panel analysis

/
S

<8

As this sectioni s panelfana s,}s man test is conducted to determine
4 &
the appropriat el for lhe\Tysis. The-hypotheses underlying the Hausman test
o

are:
C\ o S
H,#\There isno Iat@)between error term and regressors (Random

&ect‘g rﬂﬁg:s co%g\stent)

S
= There is correlé@n between error term and regressors (Random Effects

IV

o
§ model is inconsistent and Fixed Effects model is more appropriate)

The Fixed Effects and Random Effects models are shown below.
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The asymmetric Fixed Effects model:
Rit = 0o + @1 Rt + BirssSsse + BussSuss.e + Hie \z (3.6)
The asymmetric Random Effects model: A :

Y

For each firm i at time t, the other denotations are fow.'

R = monthly stock return of firm i .\d
‘aX

monthly return on the market i ' L\)*
P = positive nominal monthly chan the U; -

=
3
1

n
SUS$,t i Y.
SNs: = negative nominal monthly chgge' N YB'
€; = cross section error c\, Qsé
v, = time series error \ O
Wi = combined error cﬁsnent \T ,‘&'\
N,
o e,
“ &
A SR .
For the overall level®asy rel‘g% rrency exposure analysis, the
following hypoth Zested: ( Q»
’ F &
H, = There is \ela ions etween asymmetric foreign currency

[¢)]

ﬂe\signifif
exp %ang sa@lﬁe firms’ stock return at the overall level
’
b.
ysis. / @)
& S
&
23
\ Firm-level Symm&'ﬂic Foreign Currency Exposure
Subsequent to the analysis on the overall exposure level, this section
Q encompasses the model to examine the symmetric exposure at the firm-level. The

steps involved for the analysis in this section are:
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Step 1: Data for each variable were sorted as monthly return data.

Step 2: The data were then used to form the symmetric curre&?posure

model based on the model introduced by Jorion (1990):I (‘)

Responding to the first part of objective one, the sym ¢ model is adopted
from Jorion (1990) as follows: S z l
Rt = Yo + V1Rme + BussSusse + e .\d‘ \Y'(?’-S)

PR AES
For each firm i at time t, the other denotations are as fallow: \'Y*

\
R, = monthly stock return o w W é\v
R, = monthly return of th&c@t index é
Syss,e = hominal monthly ge inm é
Us = regression res‘i@ 6 4 Q‘:}
N N
N

=4

Step 3: The r%gere 2 ;S,I;:'UQ Breusch-Pagan Godfrey for

&
het dastlclty em. %
N o _
Step 4 s that sﬁﬂg om I@roscedastlmty issue will be re-regressed

using the!GA (1,1£5pecification.
X "Tr}; <
b9

tudy follows the precaution taken by Bacha et al. (2013) to add the Generalised
Autoregressive Conditional Heteroscedasticity (GARCH) (1,1) specification into

equation (3.8). Prior to conducting the GARCH(1,1) estimation, each firm is tested
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for heteroscedasticity using the Breusch-Pagan Godfrey test in Eviews.
GARCH(1,1) is run for firms that suffered from heteroscedasticity p{i%
Generalised Autoregressive Conditional Heteroscedasticity (1,1) Test
Heteroscedasticity problem arises when the conditioWriance for the given
past is non-stationary over time. Non-constant iance V\iOUId inflict biased

estimation results. In this study, Breusch-Pagan rey test Wcted to test for

@
heteroscedasticity problem. In the test, heteros ticity is ass npd feﬁ;rm with

A
p-value that falls below the 0.05 thre ~value’ ( 5).&rwards, the
'
GARCH(1,1) model is employed in w-lev analyses fo:@ﬁ that suffer from
the heteroscedasticity problem. chrfirmiat t, t@ARCH(l,l) model is

Y
5/)},

(3.9)

as follows: Cﬂ)
0
he =8 + 61u§_1+6zht_1\5 A‘j
Where: z , ( §
y : s F &
h.= conditionalazariance QO

i &
!
¢ 2 C.)
NS
Qr/ m-leV etgzlé?oreign currency exposure analysis, the following

\

= There is no significant relationship between symmetric currency exposure

0 changes and the sample firms’ stock return at the firm-level analysis.

eses are tested: \"},

108



3.3.1.4 Firm-level Asymmetric Foreign Currency Exposure
In the second part of the asymmetric analysis, the steps of the &lRlS In this

section are: :(‘)

Step 1: Data for each variable were sorted as monthly return data.
Step 2:  Preliminary analysis was conducted to ensuke the¥presence of the
asymmetric effect in the model. The pre 'miWnalysis followed the

model by Koutmos and Martin (2003 l

o \Y.
| .S
Similar to the precautionary step undertaken m,th a stf- asymmetric

panel model, a straightforward mmal.anal$|s |§)\a\onducéﬁfn the firm-level
analysis to test for the presence \ mmetri t. T&h‘ueasurement follows

the model by Koutmos and ti (2003 ﬁssponse of the dependent

variable (R;;) is compare ﬁbs ofgthe co |ents Byss and Op yss. The

RN

significance of the 6 notes esegof asymmetric exposure in the

Jé:

model. The equati outm & a‘ut 03) is as follows:
& '
\
¢ = 6, {%m.t +)(8ys @,U@U%t +& (3.10)
QG &

Wh(e{/ $oty

A b4
= monthly st@r’eturn of firm

monthly return on the market index

%\t
Oyss = B 55$.t

- P N
Opuss = PBusse — Busse
D,

=

1 if the monthly change in the USD is less than 0 and zero otherwise.
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Step 3: The data were then used to form the symmetric currency exposure

model based on the model introduced by Jorion (1990). \Q

In continuation of the equation (3.10), the firm level aHaIysis further

incorporates the asymmetric information of exchange rate% ents into equation
(3.6). Similarly, the equation segregates the monthl nchhange of MYR/USD

based on the direction of their changes (appreciationan de). The firm-

level asymmetric exposure model is shown belew: o
| O
P 4
&y

Ry =vo+ViRme + :855$55$$,t + BlissSy +J$t\

Where: \0) 6’*

A
monthly stock r f|’r‘m>\y Y $

Ry = monthlyretx e market indeX
S = positive inalPmo change i usD

nega%zinal mJnthI cHan@in the USD
iof'r

50
I

]
|

QU)
& =
©®
o~

|

F
1
@
2
o
D
%
93

AN
Step 4: %\res It§ r:' t&%é(}j using Breusch-Pagan Godfrey for
O
eroosc d

#Ci purs\btem.

% b 4
Step 5 Firms that suff@r-om heteroscedasticity issue will be re-regressed
A AN

;\ using the GARCH(1,1) specification.
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This study also adds the Generalised Autoregressive Conditional

Heteroscedasticity (GARCH) (1,1) specification into equation (3.1l{arms that

suffered from heteroscedasticity problem. Prior to conducting 5hRCH(1,1)

estimation, the firms are tested for heteroscedasticity usinq the Breusch-Pagan

Godfrey test in Eviews. \’
Generalised Autoregressive Conditional Heteros stici (‘;ﬁ&&(d(l,l) Test

20
Heteroscedasticity problem arises when t nditional v. ia'c&(é’the given

past is not constant over time. Non t % oul%vlflict biased

X

estimation results. Hence, the GARW mdﬁel IS mplo@‘ln the firm-level

3

analyses for data that suffer from the heteroscedasti€ity pr@em. For each firm i at

time t, the GARCH(1,1) mo e‘ﬂ’ follw\ssy A
? # T S
§
he = 6o + 61.“?—1"'52’11:—1\ \AQ/ (3.12)

e

Where: %Y. j l §
h:= conditional{ian e 4 ‘-Cj/

i
U2= square 'e%bker ' &%
; | O
2.9

Q’ N
It < . .
m-level @synimetri¢ foreign currency exposure analysis, the following

S
&)
wgo eses are tested: N
‘% = There is no significant relationship between asymmetric currency exposure
0 changes and the sample firms’ stock return at the firm-level analysis.
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3.3.2 Time-varying Symmetric and Asymmetric Foreign Currency Exposure

In order to answer the second objective of the study, the section @s the
time-varying component into the symmetric and asymmetric mo hwis section
comprises four analyses namely the overall symmetric time-varyi %osure, overall
asymmetric time-varying exposure, firm-level symmetric timg-varying exposure, and
firm-level symmetric time-varying exposure. All the m dek?e'(ooted from the model

introduced by Jorion (1990) to measure exchange r sure. The study incorporates

A
the time-varying factor to measure the variatio@rency XpO e'acreggdlfferent

financial periods such as the Asian financial crisiSpeg pe;Jo , and the gtebal financial
Y/

crisis. These financial timelines are discu% etail i

\hapter %&er Section 2.2.5
eI@ths study comes out

with 5 dummy variables to denote@)financi \sqs g@ummy variables represent

their respective financial eve%h ea@nﬁial (@é@d is hypothesised to exert

significant effects toward }ﬂn’s enCy exp “?é levels at 10% significant level.
A&

The hypothesis of sig% fect‘. th f‘ipla(rzh period is accepted for any p-value
of the beta coeﬁi{tﬁb@r the Fu varia at is lesser than 0.10. Determining the
significance o dummy IF im@s significant effect of the time period and
¢ ? (-)
search

objectiyve of di nt currency exposure effects and significances

and summarised in Table 2.2 in pag %Iowing

answers t

'
across different time

©

0d8. Thﬁsult also provides insights on the financial events
N
tha& he highest effect to\(;%rds the firm’s currency exposure level.

Ny
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3.3.2.1 Overall Time-varying Symmetric Foreign Currency Exposure

Initially, the currency exposure is analysed at the overall symmgri{?vel with

inclusion of dummy variable to capture time-variation. The analsg‘@the overall

exposure level utilises the panel estimation model, thus Hausman test is required to
ascertain between Fixed and Random Effects models. D@he time periods
are explained in the denotation section below. In ru nirWanalysis, the effect of
the currency exposure is hypothesised to be sigaificant un r‘ aII riods at 10%

significant level. Testing the p-value for each sdb-period agains elO"é%EGnlflcant

level would indicate the exact effect of the ¢ Cy exposur owaan the value of

the sample firms in consideration of %@nc% E\T
S o)

In conducting the analysis, theffo owmg qes é\followed:

0 \

Step 1: Data for each K e we rted as Ré&ly return data.

Step 2: The data w en used t symmetric currency exposure

l
model based’n the rmﬁwzfod@ed by Parsley and Popper (2006)
N | %(J

N

Followin@}qotjl %s}e&/ :fng'f’opper (2006), the time-varying symmetric

*

O
mod %l‘bllow N
ths ag + a1 Ry + st'zt_')gvS$DjSUS$,t + Uit (3.13)

monthly stock return of firm i

ol
I

monthly return of the market index

=
2
11
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= nominal monthly change in the USD

%)
<
[95)
&
iy

|

error term Y’
D; = time dummy for specific time period; c\

D; = 1,middle Asian Financial Crisis (July 1997- June 19A

i =
~
1

0, otherwise
D, = 1,pegperiod (July 1998 — July 2005) Y.
0, otherwise
D; = 1, de-peg period (August 2005 — August Y. l
0, otherwise
D, = 1,middle Global Financial Crlsls($nber 2008 — rcﬁ @9)
0, otherwise
Ds; = 1,post Global Financial Cr151s 20 — ber‘ﬁ&
0, otherwise 0‘
Control period = Pre-Asian Fi rgﬂynsw 19&3% une 1997)

Step 3: Preliminary H peuﬂcatl conductlng before running

the panel a% , rt sele§mtween the Fixed or Random
Effects%x ' Q’

&\'\" ¢

O
12 &
Hausman &{lcat | C.)O

@\S Ees ev u es endogenous regressor in a regression model.
Pr Snc of endogenous v&a Ies would cause bias estimation due to existence of
Iatlon between the varlables and error term. Hence, the Hausman specification

Q st needs to be conducted to decide between the Fixed or Random Effects model.
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The test assumes no correlation between the independent variables and the error

term. Rejection of the hypothesis favours the utilisation of the Fixed@nodel

over Random Effects model. The hypotheses underlying the Haﬁrg@st are:

H, = There is no correlation between error term and_regressors (Random
Effects model is consistent) j
H, = There is correlation between error term and Rw'%ors (Random Effects
model is inconsistent and Fixed Eﬁe%s @opriate)
® \Y.

| S

The time-varying symmetric Fixed Effects model:  » X
T Y
Rit = ag + &Ryt + X321 :8U5$DjSU.N+ it o\ \ § (3.14)
2 o
The time-varying symmetric Randomyeffects maodel:
~
€

Ryt = dg + a1 Ryt + Y54 (3.15)

7]
&
For each firm i at tim he' otations as follow:

€ =_Cros sec:lln‘r 4 (j)
Ve %ese ies erpor ,S
Uit %ombine erro{c onent
qQ-& = time dummy fo&ecific time period;
,é = 1, middle Asian Financial Crisis (July 1997- June 1998)
0, otherwise
D, = 1,pegperiod (July 1998 — July 2005)
0, otherwise
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D; = 1, de-peg period (August 2005 — August 2008)
0, otherwise

D, = 1,middle Global Financial Crisis (September 2008 — M g).
0, otherwise ﬁ)

Ds = 1,post Global Financial Crisis (April 2009 — December 2016)
0, otherwise ﬁ.

Control period = Pre-Asian Financial Crisis (Januaryi June 1997)

For overall level time-varying symmetric n cur. e sure analysis,
. X
the following hypotheses are tested: f—)
H, = There is no significant relationshi c cu& ncy exposure

changes and the sample ﬁrmE c retu across dlf t tlme periods at

the overall level analysis. \ O

_,
18
o e,

3.3.2.2 Overall Time-v etri Fo e Currency Exposure

Following the p syl nal ; thls section analyses the time-

! 0
varying currency exposure t afl te‘\//el while considering the asymmetric
component e R LJSD vem@
)

Specifi 4 estefs ﬁ 5| for this section are:

S.S&)Data for ct&a&é@fe were sorted as monthly return data.
% :

The data were?en used to form the symmetric currency exposure

The time-varying asymmetric model:

model based on the model introduced by Parsley and Popper (2006).
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Ry = ag; + a1 Ry + 2] 131 ussDj SUS$t + Zf 1B]NU5$D SII>15$t + Wit (3.16)

For each firm i at time t, the other denotations are as follow: c\:

Ry
Rmt
555$,t
SLIYS$,t
Hit

Ds

monthly stock return of firm i “v
monthly return of the market index q

positive nominal monthly change in the USD

negative nominal monthly change in th Sg

error term

time dummy for specific time peri ‘
‘3‘

1, middle Asian Financial Crisi ly 1997 un 99!3)-\

0, otherwise \,T

1, peg period (July 1998 WCOO% é\v

0, otherwise c’)

1, de-peg period ( ugus 0 \Q 0(_)_{

0, otherwise ;v

1, middle Gl anc lCr1 (Se er 2008 — March 2009)
0, otherW| \A
1, posCIl. ob Flnan‘;ﬁsns @ 2009 — December 2016)

0, otherwi \ﬁ'

Control penc& Pr@man @Crlsw (January 1995 — June 1997)

Step

\
S

r mlnlr nﬁ Qp;mﬁcatmn test was conducting before running
e p£1 alysi order to select between the Fixed or Random

NV
Effects model&f"?
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As this section involves panel analysis, Hausman test is conducted to

determine the appropriate model for the analysis. The hypotheses %ﬁying the

Hausman test are: c‘)
eqress

H, = There is no correlation between error term and‘E ?res ors (Random

Effects model is consistent) \’
e

H, = There is correlation between error term and mors (Random Effects
model is inconsistent and Fixed Eﬁe%s @opriate)
® \T

The Fixed Effects and Random Effects mvm

(3.17)

The time-varying asymn& andom.Effects s
P P \ N N
Ryt = ap; + 4R m ussDjSusse T BjussDjSyss,e + € + Ve + Wit

U. t' j,US$
\" "éo (3.18)

For each fimi\%ime ; erd tions are as follow:
Ry Qmonthl sto tl@( firm i

mon etdrn ofc‘the market index

R
QA = positive nomi@' monthly change in the USD
E\ ush.t = negative nominal monthly change in the USD

; = Cross section error
v, = time series error

Wit = combined error component
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D; = time dummy for specific time period

D, = 1, middle Asian Financial Crisis (July 1997- June 1998) Y'

0, otherwise c\
D, = 1,pegperiod (July 1998 — July 2005) " s

0, otherwise

Dy = 1, de-peg period (August 2005 — August ZOO\’Z
0, otherwise
1, middle Global Financial Crisis (Sep%@%ii — March 2009)
1 2009 —

S
LS
1

0, otherwise

Ds = 1, post Global Financial Crisis (Apri e.ce\ngOJ\Q'
0, otherwise ' -{’)
Control period = Pre-Asian FinanciakGsisi (J% —Jugi' 1997)
ORI
For overall level time-\@asymm i ora'@k currency exposure
~

analysis, the following hypoth@;sire tes \T A

\,

H, = There is no signifir%kions’lllip between metric currency exposure
A“’

changes and th \e ﬁTn to¢k retirn across different time periods at
the overall Iysis.‘, J ' 0’

\
3.3.2.3 F@el ime- wﬂg Géﬁmetric Foreign Currency Exposure
i ‘; h ; I <
ion tojthe pa

the'symmetric time-varyi posure. The exposure level is analysed for each firm

M the dummy variable

Q he steps involved for the analysis in this section are:

119
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.

2/

enoting the different time periods.



Step 1: Data for each variable were sorted as monthly return data.

Step 2: The data were then used to form the symmetric curre&?posure
model based on the model introduced by Jorion (1990 c‘)

The firm-level time-varying symmetric model is in the ewn (3.19) as follows:
Ry =vo+ViRme + 2?:1 BussDjussSusse + Q .Ld (3.19)
R; = monthly stock return of firm i ™

= | ' X

R,: = monthly return of the market Ko
_ : : P 4 N

Suss,e = Mnominal monthly change in D \ o

U = regression residual \,

D; = time dummy for s@e per &
D, = 1, middle Asian Einancial &Sl(? 9%— une 1998)
E—) A

0, otherwise N
6 e,
D, = 1,pegperi\ y 1998 — Ju Zt)Oiﬁr
0, otherwi Q\
D; = 1,defpeg period (Aligus m@gust 2008)

4 ’$

D, =

Step 3: The results were tested using Breusch-Pagan Godfrey for

heteroscedasticity problem.
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Step4 Firms that suffer from heteroscedasticity issue will be re-regressed

Undertaking the precaution taken by Bacha et al. @Ol3gthe study run the

Generalised Autoregressive Conditional Heterosce?iu’ly (GARCH) (1,1)

using the GARCH(1,1) specification.

specification as the analysis deals with financi eri Jwit non-constant

variance. Prior to conducting the GARCH(1,§ estimation, ea 'rnﬁgested for

heteroscedasticity using the Breusch-Pagan Gedfrey t;st n iews‘?ARCH(l,l)
is run for firms that suffered from heteroscedastic \mb em%Y}'

O s
Generalised Autoregressive C‘adjonamﬁss?e ﬁqi GARCH(1,1) Test

)

Initially, Breusch\% Godfrey ¥ tést 42}& conducted to test for
X
heteroscedasticity prov.!n test eroggasticity is assumed for firm with
p-value that falls%v

s

th
the 9.
GARCH(l,lm senblo mthz/@m-level analyses for data that suffer from

the heterocMici pr .Fo@ firm i at time t, the GARCH(1,1) model is

|
5 gsh&tpb-value (p<0.05). Afterwards, the

o

g
as follews. O
& v E

@0 + 61.“?—1"'62’17:—.@’ (3.20)

%re:
0 += conditional variance at time t

u?= squared error term at time t
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For firm-level time-varying symmetric foreign currency exposure analysis,

H, = There is no significant relationship between symmetric 3‘@/ exposure

the following hypotheses are tested:

changes and the sample firms’ stock return across different time periods at

the firm-level analysis. \’
3.3.2.4 Firm-level Time-varying Asymmetric ign uh‘m#xposure
@
The fourth analysis in the section invc@h firm-leve abs'@f currency
exposure while taking into considera'w.o % g

h, o
MYR/USD and the effect of differe e2perio é
N o)
|
\ &

In the second part of the etric analysis, th’e}?teps of the analysis in this

¥
section are: \ Aj \%
eacMable‘v %

o\
Step 1: Data fo onthly return data.

i

' 3

Step 2: The di{w re| N d to% rm the symmetric currency exposure
@ased e ode@(oduced by Jorion (1990).

r\ |
¢ 2 C.)
Q? &
’ < | | |
: m-level mervar\yg'rg asymmetric exposure is analysed for each firm
Qa%) ing to the foIIowinEc?quation:

t =Yoot ViRme + Z?:l B ﬁUS$Dj,t555$,t + Z?=1 B }Yu5$Dj,t5111VS$,t + 1 (3.21)

R; = monthly stock return of firm i
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R,,: = monthly return of the market index

555$’t = positive nominal monthly change in the USD Y*
SL",’S“ = negative nominal monthly change in the USD (‘}
Ue = regression residual *
D; = The dummy variable D; in this model
D, = 1, before Asian Financial Crisis (January 1995- June 1997)
0, otherwise Yv
D, = 1, middle Asian Financial Crisis (July — June' 1998)

0, otherwise \d
oAy

D, = 1, de-peg period (August 2005 — st 2008 ' (‘}
0, otherwise A

s Y
D, = 1, middle Global Financial C e W 08 ~.March 2009)
0, otherwise \, ‘1 é
Dg = 1, post Global Finar@is (Apri — mber 2016)

0, otherwise \i (q\.
Control period = peg peri Jnllg — 005}
Step 3: The results \ te%l;né‘ A@sch-Pagan Godfrey for
\
heterosceda problem. %
'

Step 4 Firms that suffer fr ea‘bscgdasticity issue will be re-regressed

oY ol

fapoarbil fion
us& @) spe@i ion
N 1 3l €S
(f) / ?: e
&
@19 Q're&b]gﬁrnj‘-'fe\vel analysis, this study also runs the Generalised

gressive Conditio@eteroscedasticity (GARCH) (1,1) specification in the
@-varying asymmetric analysis for firms that suffered from heteroscedasticity
0 problem. Prior to conducting the GARCH(1,1) estimation, the firms are tested for

heteroscedasticity using the Breusch-Pagan Godfrey test.
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Generalised Autoregressive Conditional Heteroscedasticity GARCH(1,1) Test

Heteroscedasticity problem arises when the conditional varianc@' given

past is not constant over time. Non-constant variance WOS%IC'[ biased
estimation results. Hence, the GARCH(1,1) model is employed in“the firm-level
analyses for data that suffer from the heteroscedasticity p bIe'K For each firm i at

time t, the GARCH(1,1) model is as follows: Y'

hy = 8 + Sypuf_1+6,hp 4
Where:

h,= conditional variance at time t

w?=squared error term at time t c

For firm-level time-varyi g}w

the following hypotheses are

H, = There is no signifiahgrel iM
ple

changes and the s

the firm-ne&lana®
& \
NN 5
3.3.3 Mulﬁ' a|e)orei n er{c@(posure
quen{ jective e@npasses the analysis on multiscale exposure of the

T
A Y . o
sel n-financial fwms.\'&ié analysis provides insight of the exposure level across

‘@ﬂt time-scales and accommodate diverse investment horizons in the market. This

bn important consideration as the true dynamic structure of the relationship between

variables tend to vary over different time scales associated with different horizons. In
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wavelet method, the daily return data for each stock market and market index are used.

Specifically, the measurement uses the maximal overlap disrﬂgwavelet

transformation (MODWT) under specific wavelet filter named GE))aubechies
edat?

transformation due to its ability to cater for unique phenomena in{E . In this sense,

the transformation does not the frequency information, but% e time locality at

which the frequency occurs. The MODWT transformation w s is illustrated below:

NY.

N o
Step 1: Sorting the data for each variable. Firstly, itial stock urh If‘; ock price
&y
\ o

is as follows:
“] é\ (3.23)
Meanwhile, the daily return for m |ndex \Y IQ\
? (|
Tt = ln(—) at day t \ A<8: (3.24)

{ | . .
Once the return% r eve}J sto ‘,emd*pcirket is generated, wavelet analysis

is employed to te tpe\m SgéJ into its constituent multiresolution

Rie = In” Pit ) for stock i at day t

components. reg rds aily r@n series are segregated into different scale

crystals; DIYR-47days ﬁ( 8 days), D3 (8-16 days), D4 (16-32 days), D5 (32-64
) ¢
days), 128 days) an D7'g:- 8 — 256 days).
QT

dp 2: Later on, the Daubechies wavelet transformation is used to obtain a multiscale

'9'7'*

decomposition of the return series, as follows;
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() = Xk SprPrret) + X dppy () + X djgx i1 6 () + - X dy g Y1 (1)

NG
Where; -\(‘}

j = the number of scale crystals (intervals of er‘?ncies)

k = the number of coefficients in the specified @0mponents

¢k (t) = father orthogonal wavelet pair tha &e.n tly;
() = 2"%¢ (t_zzjjk) for j=%yto J, w ick@dents the low-
frequency (smooth) part of t ries. , :\g}

Yy (1) = mother orthogonal wavelet pair that ae iven by; o

Ya®) = 273 (2 "Wr'j
high-frequency, (detai pa S,
el

sjrand d;, = wavelet coeffic tha% oxl@d by the following
Ci e the contributions of the

aveﬂat funetion t total series.

N
\O\J, wh\'x;l’\’?epresents the

erie

integrals.

o
D
—h
=h

corresp
S oeffieient that underlies the smooth
s [ Bk ©F© ™ Kk
behavio qf @ies
L ;’ =t i efficient that represent the scale
djr = jll’]k(t f(t) > "QQ/ P

& @iatiorg&dm the smooth process.
N ¥

AN
1 O
(7 ‘'Pr .9
Step 3: O@ eturn'serigs i dzév(posed into j crystals, crystal D; are recomposed
b 4
into ti domain. Thg

eq/ﬁe return series is replicated in multiresolution
3 NG .
d &Qosmon of #/ = D, + -7+ D, + ;. In this regard;

;= the recomposed series in the time domain from the crystals D;. It represents
the contribution of frequency j to the original series.
S; = the recomposition of the residue
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#/ = The reconstituted return series contains the separate components of the

original series at each frequency j

|

e run an OLS

55

Step 4: After obtaining the recomposed series for each frequen

=]

regression of each stock on each recomposed crystal of the market\portfolio, R,jn.

sij forj=1to5

—+

Ri= & + B{Rp + ByssRyss + & = i + B/ Dp + 15$z5$ l
i\d (3.26)
@
N

The coefficient ,Bij is the key variable to b@ned. The -ﬂsfe)ﬂ{ is used
P 4
e'sam

ellf
o | | Y
to indicate the existence of multiscale tendewqm N ple%h'fns. The study

expects the value of the ,Bij to change a@er scales an thz beta is deemed as
exhibiting multiscale tendency. T %gﬁu‘ els,indicate there are indeed
differences on exposure measure d am mont iy or@kly data. Hence, the return

fally @Sr{g risk management decision

4

series must not be arbitrarmos
making process. z T ! §
d F &
N @)

are tested:

S
H, = T% 0 sigﬁ' i rmuLgi\c\ale tendency of foreign currency exposure changes
)

\ ss different time als.
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3.3.4 Corporate Hedging Practice
In line with the fourth objective, the section discusses the models uﬂ\gymine
the effect of corporate hedging practice towards the currency exposu %among the
selected firms. The analyses are in accordance to the respecti ‘%ng strategies
?:nalysis is also

namely the financial and operational hedging. Additionw

conducted to incorporate the interaction term to investi at%?ffect of both hedging

strategies towards these firms. .\d
g

3.3.4.1 Financial Hedging Practice ? \ &

In order to test for the effect of financial algi pracgife, the exchange rate

coefficient (B) values acquired 'r@o 3.1 in;cg%rated into the second
% A

stage cross-sectional regress aipst the dumm riable for hedging use in

d
equation (3.27). The coe*ﬁq’ t vMes{b‘é’dependent variable while the

application of forgign cg;ency c‘eriv el firm structure is the independent
. ‘g’ s o . .
variable. The m%h oi gmfn@}’eﬁect of financial hedging practice to

\ ure 100/%.) nificant level. In order to overcome the

!
| ]
ial ¢ reiﬁtitr_ljc%d heteroscedasticity among time series data,

S
?n was&so conducted into the analysis. The OLS model is

. Ny
d as below: \C-)

Q Step 1: Collection of financial hedging practice data from the financial reports.
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4

Data of financial hedging practice are collected from the financial reports of
the sample firms. The data were dichotomous in nature, with 1 denot{Ractice of

financial hedging for the particular year and zero otherwise. Hs\h the study
e

resorts to use the average of dummy variables for the financi dging practice due

to stationarity issue. The average is calculated by dividi sum of the total

number of financial hedging practice with the nu bew'!ample period. For an

example, if a firm implements financial hedgingainsitsiris m@t strategy for
the whole sample period of 21 years, the sumff the firm’s du ir v?z&)kgé 21. As
A
the study span for 21 years, dividing the sum ummy ith the nunqlser of sample
N

period will give out an average of 1. Qn the'gther h \I‘Fthe Q&nly implements

financial derivative hedging for @21 yea!w mpSMdy, the average will
AN

be 10/21=0.48. C‘) \T ? o

N
[} . Qf?
N A
Step 2: The OLS mod%r_ fi 1al hedgi actice is formed. For firm i, the
equation for the r% easuremen |§." 0’
N NUiey
NI
mizy%\ 48 ,c‘)(} (3.27)
Q ¢
& ‘v <
b 9

‘@ = estimated cur@cy exposure for firm i from the symmetric foreign

N
\ currency exposure model
average dummy variable for foreign currency derivative use for firm i

X
=
1

regression residual
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Step 3: Newey-West specification is conducted to overcome autocorrelation issue.

Newey-West Specification c z

Newey-West (1987) variance estimator is an extension o‘f*ordlnary-least
square regression that produces consistent estimation when there is autocorrelation

in addition to possible heteroscedasticity problems. SVMW’ the model is as
. .

Bors = X'X)7X'y ' (3.28)
1S
. ~ s b &
Var(Bows) = (X'X)1X'QX(X'X)™1 T N Y“y .
Coefficient estimates in Newey@odel are-siniply t@g of the initial linear
t ar gculated using the Newey-

West formula: ‘é 0 &
&
S
0* :%ZLl e2x,x) + 290 L, k. b(%x; 1+ xexh) (3.30)

follows:

regression. For any lag >0, th ariance é{

= The row of th@i( matrix observed at time t

Number of Iag

:% qf Sum.of Squares

Weight that represents the distance of between the disturbances

(’i‘/z
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For the analysis on the effect of financial hedging practice, the following

hypotheses are tested: q

H, = There is no significant relationship between flnanC|aI derlvative

practice and the level of foreign currency exposure an‘&t.he sample firms.

3.3.4.2 Operational Hedging Practice Y'

l

On the other hand, the exchange rate coefficignt v UMIOH 3.3.111is

also used as the dependent variable in asse e effe e’a@l hedging
towards the firm value. While the coe exp used as the
dependent variable likewise to equa 3.273\ t oIIo g model uses the

dispersion index of the firm as th pendent variable. @e model hypothesises

significant effect of operati e to a’ifgate the exposure level at
10% significant level. T rsio per ﬁ& is categorised into two levels
of geographical Y?na ly t s and regional dispersions. The
countries and regl% Mj% ‘eonsidered based on the geographic
dispersions @mp@%r t\ urpose, the study utilises the Hirshman-

Herfmda@ az uSed Allaﬁréw'ﬁis et al. (2001). The Hirshman-Herfindahl
O

mdegg mog]y se;t me@re market concentration or competition (Le et al.,

ecifically, the i u§~ is calculated as the sum of squares of the market

s of each firm part|0|pating in a certain market. A striking advantage of the
Q‘érshman Herfindahl index lies in its simple measurement which only requires
small amount of data. However, such simplicity also causes a drawback for the

index as it hinders the index from taking into account the complexity of the various
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market. Still, the measurement is pursued in this study as it fits the objective to

provide an overview of the dispersion concentration of the respective&ﬁle firms.

The dispersion index is calculated as follows: :c')

Step 1: Calculation of Hirshman-Herfindahl index to deno%!vel of operational

hedging. Y'
l

The Hirshman-Herfindahl index is measured as; .\d
[

|
. o on number of subsidiaries in count
h-index = i=1( total number of subsidiar & (3'31)
4 b4
Y' \ N
Ve S
Step 2: Model to measure the“effect_of opera h@g incorporating the

. \L}f' oo

ex measured as one minus the Hirshman-
Herfind@v index (1-h-index) of the number of
\ countri&regions the firm i operates

= regression residual
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The dispersion data are collected manually from the annual reports of the
sample firm. The data are based on the geographical diversification @en by
the firms to disperse their operation and production. The initix based on
the countries that the firms have their operations in. Later on, the data are then
grouped into seven regions namely the Eastern and East %&in America and
the Caribbean, Australia and New Zealand, Westegn A , Western and Central

Asia, Southern Asia and Europe.
Y
| S

Step 3: Newey-West specification is convto osé utogg}élation issue.

Newey-West Specification \q, ? 64
Likewise to the regreﬁ,a)on the\’TTa%i Aedging, this section also

0 )
implements the Newey- ecification” to c@-rol for autocorrelation and
X
heteroscedasticity pro \I thivrlnjl. Spe_c'gsally, the model is as follows:
('J N
%) 1 - 1 ‘-
fous =0 %y 9 v (339)

o)
VCLT(BOLS%&( )

icient lestimates @ewey-West model are simply those of the initial

AN &) (3.34)

C

¢
‘e
lin ression. For any quYT>O, the variance estimates are calculated using the
S
Mey—West formula:

E . 1 1
0 Q= ;Z§=1 efxcxi + ;ZIL=1 Yicrsawierer (Xpxi_y + Xe_x;) (3.35)
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withw, =1 — —

L+1
Where: C\
Q* = A matrix of Sum of Squares v
x; = Therow of the X matrix observed at time t 2
L = Number of lag \’

w; = Weight that represents the distance o t&n thf disturbances

For the analysis on the effect of operati&ﬂhedgin p.hc;e(,f?smlowing
A

hypotheses are tested: 2 X
Xﬂo N
H, = There is no significant relationship bétween i nalg.&’mg practice and

the level of foreign curreh\G@ure a v\ e saéﬂe firms.

3.3.4.3 Interaction TerrK Aj qA<3-
In order to exar?!he e'!ect f both@ancial and operational hedging
M’

towards the sampk%, in% i

(3.32) modek&\ Q
AN
O
G} ‘?:' e
3 : v) X
St %e moa’gl méasurethe effects of both financial and operational hedging
ra

NV
es are as the foIIoW%g:

E Pi =Yo + Y1di5pcountries,i + yzdispregions,i + Y3 USEi + y4di5pcountries *

dispregions,i + Vs USE * dispcountriesi + y6USE * dispregionsi + Hi (336)
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Where:

EXP, = currency exposure for firm J W the
symmetric foreign currency ex odel

diSPcountries = dispersion index based on w&gies for firm i

dispregions = dispersion index based o tens for firm i

diSpcountries * ALSPregions = interaction term of ﬁjlw?': and regions
indexes for firm i

USE; = average dummy X:fqr foreign currency

derivative us firmi \d

@
USE * disp.ountries = interaction of countr X @F{‘oreign
currenc Ivative use for'i A
4 Y
region

ie nie
USE * disPregions = intera s i@k and foreign

deriviative'use forefirm i

sion res C‘T

In overall, these m@?‘res;ﬁmd the f@ objective of the study to
ec

_ _ _ & _
provide an overview on th cor@-ate hedging practice among the
a

sample firms in@:

components :gﬁ;morate
practices. 5{

0;

nalyses«.Comprehensively include two main

e

naméﬁf/(t/he financial and operational hedging

i ('eratiqﬁfﬂ both corporate hedging aspects provides

0 tep 3: Newey-West specification is conducted to overcome autocorrelation issue.

Newey-West Specification
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An extension from the regression in equation 3.34, Newey-West variance

estimator was also used to produce consistent estimation m@%here is

autocorrelation in addition to possible heteroscedasticity problemSl g@ﬁcally, the

Yv

Bors = (X'X)7 X'y \’ (3.37)
: l

Y.
Coefficient estimates in Newey-West model imply those of 'hi\ d%l linear
ulated

model is as follows:

Var(Bors) = (X'X) X' QX (X'X) ™ (3.38)

regression. For any lag >0, the variance % S % %ﬁi@ the Newey-
X
West formula: \, 0\ é
o S

Q" = X1, exx, + Xl N4 Wiee (xLT_ +xx) (3.39)
) N
o e
L

withw, =1 - — ‘% “ &
s
here: (
" % fbjo' 4?
O
Q* = Qﬁy’x of Sumof Squa
Xt :Qe ow inatr' served at time t
L g)umtfr of 18g & (j')

&"Wsjg tthatr prgé&tts the distance of between the disturbances
% 5

. 5 N
(.)
\ or the analysis on}’re effect of financial and operational hedging practices,

Q‘é EHe following hypotheses are tested:

H, = There is no significant relationship between financial and operational hedging

practices and the level of foreign currency exposure among the sample firms.
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3.4 Robustness Test
It is important to ensure that our estimations are robust. The robustnes@ure IS
crucial to examine whether our results estimated on previous models ar?l %tent under

the real setting. Hence, examination on the currency exposure using the real’exchange rate

is conducted for robustness testing purpose. Past studies have mastly dedicated to include

the nominal exchange rate in the analysis of exchange exp urWscarcity of using real

exchange rate may arise due to the considerably lo tion in inflatien rate across

different periods. In order to access the potential inflagnce of purcha g'paegéz'the real
A

exchange rates data are collected from the Bloomber rmin‘al. X

etric” and _\rg?ltiscale exposure are
BN |
e. fihe results areQ(?n compared to examine the
d

ie delﬁﬁe robustness estimations are

The overall estimations of sym

replicated for the real exchange rate

consistency of the beta estimate\@e

conducted for the overall”s Retric currengy (e %re, overall asymmetric currency
‘S

:
ion, l@}éffect of corporate hedging practice is

exposure, and multiscawp ures
also tested using the'b oeffici
| C‘%
rate data. Simil %\ term of si iﬂ'caet_:}e nd direction of effect are scrutinised to ensure
g; S

t btaizﬁvfrom the analyses using the real exchange

consistenc
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3.5 Summary of Chapter

The following Table 3.2 provides a short overview of the methodologie{Rda{a that

are used to answer the research objectives and questions. :(0
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Table 3.2: Summary of the Sections According to the Research Objectives

firms.

financial firms?

Objective 1: To measure the level of currency exposure of Malaysian not%;

Research Question 1: What is the level of currency exposure of Malw on-

Topic

Data

Analysis

Overall Symmetric
Currency Exposure

- Monthly Stock Return
- Monthly FBM-KLCI
- Nominal MYR/USD Exchange,Ra

a
Eanel Model

Overall Asymmetric - Monthly Stock Return ' Panel Model
Currency Exposure - Monthly FBM-KLCI
- Nominal MYR/USD Exchan ate
Firm-level Symmetric | - Monthly Stock Return L
Currency Exposure - Monthly FBM-KLCI ?23 R&l,l)
- Nominal MYR/USD ExChange R@te o~

Firm-level
Asymmetric Currency
Exposure

- Monthly Stock Retu
- Monthly FBM-KLCI
- Nominal MYR

N

change

v elSand

ﬁRCH(l,l)

P Y
Objective 2: To analyse the variation M"nc%os of Maléysian non-financial

change Rate

firms across different financial events. S

Research Question 2: What is th fvmf cun%yx osgf;@f Malaysian non-

financial firms across different fi evehts? u Qe

Topic % \; N Data Analysis

Overall Time-varying | - to ~ Panel Model

Symmetric Currency ly FB %

Exposure E@nge Rate

Overall Time-varying et r@}/ Panel Model

Asymmetric Curren -KL

Exposure R/USD"Exchange Rate

Firm-level Time-\ tock Return OLS and

varying Symmeci!) FBM-KLCI GARCH(1,1)
r Nominal M&ZXJSD Exchange Rate

Firm-level Fi ? %th’ly Stock Return OLS and

thlyFBM-KLCI GARCH(1,1)

varying As tric
Curre posure

- NominalMYR/USD Ex
\7
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Table 3.2: Summary of the Sections According to the Research Objectives (cont.)

Objective 3: To investigate the level of currency exposure of Malaysian ng{giancial

Research Question 3: What is the level of currency exposure of Mala
financial firms across different time-scales?

firms across different time-scales.
.‘i;"f””'

- Nominal MYR/USD Exchange Rat

Industry Level
Multiscale Currency
Exposure

- Daily Stock Return
- Daily FBM-KLCI

Topic Data ata Analysis
Overall Multiscale - Daily Stock Return avelet
Currency Exposure - Daily FBM-KLCI

Wavelet

- Nominal MYR/USD Excha%

Objective 4: To investigate the impact of corpor
currency exposure of Malaysian non-financial fir

%mng T
Research Question 4: What is the impact of cqrpor hedgm pr

currency exposure of Malaysian non-financial f|

operational hedging practices?
Topic Data \’ - \ “Data Analysis
inancial Hedging - Currency Ex with Newey-
Financial Hedgi C E CS‘OLS hN
- Foreign Currenc erlvqy e « 1 West specification
Operational Hedging | - Currency ure ) ,{N OLS with Newey-
- Hirshmari®Herfindah nde Oy | West specification
Interaction Term - Curre osure OLS with Newey-
- Fore| renc tlveﬁ?e’ West specification
- H| -He |nd [ Index=>>

Multiscale Corporate

ale Cu*enc Ex
c

P

OLS with Newey-

Hedging Practice - n Curr, erivative Use West specification
- Hirshman=Herfindahl ndex
| 3 =
A &
N O
2.9
[ 53¢
’D)f <>
Y-
&Y
S

S
&
S
N
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