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CHAPTER III: RESEARCH METHODOLOGY T

3.1 Introduction Vv

In this chapter, we will discuss how we retrieved and ar@l: data. Next,

the process for each model and methods used to achieve the obj?s will be explained
in detail. First of all, we will compute the value of clai io, RB Ilvel, intellectual
capital scores, and profitability ratios in terms of ROA and ROE p rMi@ach
models formula based on the financial indicators %the{fi nc €

the annual report of takaful operators from the?arI 2 M 2019. Q}kt, we will
compare the financial performance of trfmied I?;fu erators %ased on claim

staten}ont from

ratio, RBC, and VAIC using the panel dat ression ni d a_liQNith the tests to be
la

performed in order to choose t oal. A_h%' @ip between financial
't%l

o
b#jasﬂyﬁ%?n these outcomes, we will
-

compare which approach er b'tter e'l Sénd analysis on the financial
I oper’ e

performance of takafu ors accOrding to' 1@ takaful fund and can also provide

performance and intellectual i

improvement for Mre fiAancia perfo@ces.

S/
=Y,
/CJ:(')

Thixm focuses primarily e financial performance of insurance operators in

% using rating systems like RBC, financial ratios such as claim ratios, ROA,
Q , and intellectual capital. Data regarding the takaful operators in Malaysia is
btained from the secondary information of the annual report provided on each

company’s website. It consists of information such as financial statements, the
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company’s policy, risk management framework, and corporate governance statement.
From this report, we will use the data on the financial statement for a periodw
years, which include from 2015 until 2019 in computing RBC, clair(%\ and
intellectual capital methods accordingly. A total of 15 takaful operat selected
for the purpose of the study listed under licensed financial institutions'by BNM. The
selection process involves companies that have sufficient fina cm throughout the
study period. The following table displays list of selected mrzitors:

Table 3.1: List of Takaful operators alay7'a

'Y
No Company’s Na I _\C}
1 AIA Takaf \,‘T
2 AmMetLif g
N 44
3 Etiga ily Takaful Ber C)~

>
\at E4
6 c,,‘gffmyi : ?ﬁﬁm

ial BSN aful Berhad
9
’ 0
0 IS
d gyj

ikat T@ful Malaysia Keluarga Berhad
I\'

\A 12 ~Takaful Ikhlas Family Berhad
‘% 13 Takaful Ikhlas General Berhad

R
9 Mal@é' Takaful Berhad
2 9

t'T@I Malaysia Am Berhad

14 | Zurich General Takaful Malaysia Berhad

15 Zurich Takaful Malaysia Berhad
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3.3 Descriptive Statistics

Yet, the most frequent metric of central tendency is the mean. It is cal umy
dividing the number of observations in the data frame by the values correir&sxa The

formula of mean is defined as below:

X

R 3
0 NV @

The standard deviation is a measurement of ho c% collection of data

deviates out of its average. It quantifies a distribution’ al vari tiWhe bigger

@
the dispersal or volatility, the larger the standard%@n as well as th' s_n{a\)o the
ormuila for st

value’s dispersion over its average. Below is th dar, dev&%‘h:
B TS
o = ) Q\ <§ (3.2)

where | c—) 0>\y? §

o value of standard devia

“« Q-
A So

X each value in the da% l ‘%\

mean of all val% datai‘e,bj“l 0’
&
n: number of S in the' S‘t\ é/
&
N D, Y
A data poi IS lesser th e{ui@ent to other values in the dataset is called the
"

minimum. arralgﬁ.ﬂzmo{;% our data from smallest to largest, the very first
digiuﬁe ranking would be@inimum. Meanwhile, the data point which is larger
th? imilar to all the other values in the dataset is referred to as maximum. The
aximum would seem to be the final figure identified when we sorted through all our

QUES in increasing order.

2l



50

3.4 Claim Ratio

A claim ratio will analyze the number of real payments that insurers orRa.fﬁl
providers spend out of the total premiums or donations that they ob @r the
policyholders. This ratio, proposed by Rusmita (2018), has beco&e of the
diagnostic measures used within the Early Warning System stuRt.o'analyze an

insurer’s financial condition by identifying credit restructuri iciencies. In this

situation, a high ratio will reflect a reduced risk profile and productive business.

mi M@nd*t it

\
defines the insurer’s net profit (Foong & Idris, 20 ormulato ulliteﬁ@ claim

4 i
N .

The claim ratio represents the proportion of claims ove

ratio is stated as:

ns anrovided in each

Claimratio = Ne Mco ibutions. (3.3)
C) . &
The value of the net claim incurreMnet \Qtr' 19
A

company’s financial statement. Si c:e ae \aa%ve cltﬁ)n, incurred indicates the
q
amountofclaimthatthecomp& paicﬂ%}utth Qgncialyear,thusthevalues
stated in the financial staw are/in brac eg%]s. In the meantime, the net
(

R

contributions referred to the’numbe teib

paid by the policy, m ' é-}
R ? &
35 RQ&E CgpiﬁleB )§J

X

&thin the RBC appro@’a takaful operator’s financial stability is determined

ns received in terms of premiums

by

th \company capacity to fulfill the minimum reserve obligations with regard to its
Q sures. To calculate the RBC ratio, every insurance operator will be sorted out on
e basis of the formula CAR technique (Mohamad et al., 2017). Through CAR, the

financial strength of the operator will be evaluated whether it fulfills the supervisory
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requirement of capital level implemented by BNM, which is 130% (Bank Negara
Malaysia, 2013a). The CAR formula that evaluates the sufficiency of availablevml

to cover the necessary capital needed, which comes in the form of co@\sh and

shareholder’s funds stated below: A
TCA
CAR = ——x 100%, \3 (3.4)

where Yv
TCA: Total Capital Available, l

TCR: Total Capital Required. ‘\d. NS

3.5.1 CAR for Takaful Operator \3 Q\ \ ?T
BNM makes few requirements in ord@kaful 0 to ate according to

Shariah principles. In order for Parti%ﬂ’s Ris \NL Ifill its requirements,

N
every takaful operator must of%n without intérest on Shareholders Fund
&

(SHF) if there happens to be am . The @A comprises the aggregate of

Tier 1 and Tier 2 cap% %
components in TCAqgsta edi

of @ral deductions from funds. The
b

al A@Able (TCA) Components

2:
§ o &
ier Tier 2
o Assuethand fu‘IIMup shares e Aggregate irredeemable

\

\Paid-up non —cumulative e Obligatory capital loan stocks

irredeemable preference shares and other associated capital

e Capital reserves instruments
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e Retained profits e Irredeemable subordinated debts

e Surplus from the valuation of e Available-for-sale reservesY’

takaful funds e Revaluation reserves Q

occupied and other a

e General reserves i

e Subordin debts

e Cardfi reh

The TCA for a licensed takaful operator will be e@ :
’
TCA = CAgp + Yqu; Min[CA;, iYMf M50t c;@y (35)
where ? é

ders’ funds

i takaful fund, \j

\? A

CAgp: Capital available in share fund $
@

CA;. Capital available intal& nd i, “AQ%-

SVCC;: Surrender value of uvwcharies indakaful @ i
(
CR;: Capital require%takaful ’.%le' 0

:i[s We_lg-}ovided in the financial statement of every

Iculation on TCA. The TCR for takaful will

. Therefore, 7e is
be cal wased o'; ital charé\on both takaful funds and shareholder funds as:
é &’

% TCR = ¥ 411 : Max[SVCC;, CR;] + Max[SVCCsp, CRgr], (3.6)

SVCc;: Surrender value of capital charges in takaful fund i,
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CR;: a summation of capital charges for credit risk, market risk, and takaful
liabilities for each fund i, YV

SVCCsp: Surrender value of capital charges in the shareholder’s func%\

CRgp: consists of four types of risk capital charges on‘&f of the

shareholder’s fund, which are credit, market, expensg liabilities, and

operational. Yy

To compute TCR, each risk capital charge is computed individually usi gformula

Y
for components of capital required to mitigate majo provided j I‘M_’\ﬁ‘}kaful
framework. Below is the list of formulas for evvy tal @ \Y

Van &
e, )
3.5.1.1 Credit Risk Capital Charges ( C A
\Y Q

N
The purpose of the CRCCii set the possibility o@mages arising from asset

loss, associated financial di im, a uctan refusal of a counterparty to
r '

completely comply V\% greed finan aI'cs@nitmentS by a licensed takaful
's 2
operator. The CRC(x{nu ai? S folléé;’

CRCC =4&2.qu credi ureiﬁeditn’sk charge;], (3.7)

where (q ’ f' C”

cre@osurei: credit e p@ﬂre for takaful i,

C%Xisk charge;: credit risk charge for takaful i.

A\
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3.5.1.2 Market Risk Capital Charges (MRCC)

The goal of the MRCC is to alleviate the chances of financial damag m}
from the decline across the stock value of assets as a result of stock ow e%)n, profit
rate, commodity and currency risks, non-parallel fluctuations in be n valuatlon of
liabilities as well as the valuation of assets supporting obllgat &.result of the
accumulation of the profit rate and so its allocation of exposure eC|f|c creditors or

groups of resources, as defined in the BNM takaful co agr 9 of Appendix

Il (Bank Negara Malaysia, 2013b) (see in Appendix K). Stated below i farmql'a

MRCC = Y., i market exposu marke‘t.r k arge (3.8)

where ? : \'
i- takaful fund, (\/ Q\

market exposure;. market exposure for fuI O

A
' S

Azq

market risk charge;: market ri kaal

Q
\
3.5.1.3 General Tak%; ilities lapl I ¢ s (GCC)
:
Further ar@&d the liegre

(J
cent level of Mnce/ the spelﬁgwmltlgate the risks of under-estimation of

f secu&@prewously accounted for at the 75 per
general ta igbilities an

nfavo a&lé claims record for a licensed takaful operator

engag:fwneral tak oﬁeratnzﬁés The formula for GCC is:
EVCC z [CL; x risk charge ;] + [URR; x risk charge;], 3.9

alli

i: takaful fund,
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CL;: claim liabilities for takaful i,

risk charge;: risk charge for takaful i, T
URR;: Unexpired risk for takaful i, q
Claims liabilities and provision for unexpired risk (URR): Values'&nined in
accordance with paragraph 10.2 in Appendix IV of BNM’s takafuleork (Bank

Negara Malaysia, 2013b) (see in Appendix K). \,

3.5.1.4 Family Takaful Liabilities Capital Char (FCE) .\d' \Y'
% | &
The FCC intends to mitigate the risk of under-estimation/of f@/ takaful
obligations and unfavorable claims recordy,in iti \ amc@&;f provision

Iic@d takaful operator

ust evaluate as well

D

already accounted for at the 75 percen %ce leve

operating on family takaful operati@sI The Ap
. ‘ >
as certify whether every FCC is d€crem up d, including such lapse-

supported and mortality-s m an e proper direction of stress factors
appropriately when ge%?each FCC a EC(.§ avoid any negative FCC and
's 2
ECC occurrences, th%s dirf \n~ch sen mép%e the one that generates the highest
liability value in" eaChyrisk oment. I{?@é corresponding actuarial analysis, the
!
¢
reason for ide%wg the stres acforiL%Peach product and each fund must be stated.
_ %’ N
Below igthe FE€C foymula: Q\

5
A FCC = (V* — V@f family takaful liabilities), (3.10)

;g adjusted best estimate value of family takaful liabilities computed using the

ress factors stipulated in Appendix V according to BNM’s takaful framework (see in

(72]

Appendix M),
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Value of family takaful liabilities: Value determined based on paragraph

10.3 according to BNM’s takaful framework at 75% confidence level (see in Aw

N). (,}

3.5.1.5 Shareholder’s Fund Expense Liabilities Capital Cha@)

Despite exceeding the number of provisions previously ac ted,for alt the 75 per cent

level of confidence, the ECC aims to mitigate the ri er ex eWbligations
| ]

and unfavorable experience of the shareholders’ ca@mendi res. e'fo_r\ a for

ECC is such following: 4 b &

ECC (Family) = Y ui(Ve*; — Valm@e'n

wher \(—)

i takaful fund, c \ ,q\
N

V*:  adjusted best estimate v, xpeﬂ%e liabilities @uted using Appendix V

ful N W
according to BNM’s takaful fra orka( ppen@l\ll),
Value of expense lia% : lue deier@ed based on paragraph 10.3
s
kaful fi

according to BN%ﬁl r t 75gpnfidence level (see in Appendix N).

N
¢ Dy c)(./
vs-k} al ges (ORCC)

3.5.1.6 al p
% v’
Se RCC aims to red g:e risk of a licensed takaful operator losing money
N

business. The ORCC also risks losses accounts resulting from Shariah’s non-

\nsufficient or failing internal procedures, people, and systems in monitoring
ul

mpliance and a licensed takaful operator’s inability to fulfill its fiduciary obligations.

ORCC = 1% of the total assets of takaful business, (3.12)
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where

total assets of takaful business: refers to assets in takaful and shareholder’?m.

3.5.1.7 Surrender Value Capital Charges (SVCC)

T

SVCC; = Max[0, (Agg surrvalue of business in force; —Mtiesi)], (3.13)

i takaful fund, ‘\d
@

Agg surrvalue of business in force;:  refers t reholder’s n‘l aﬁ%ge:ach

K
atc{ rt fun%ﬁ@regation

&
amew@.

nd bf’value of expense

where

family takaful fund established by a licensed tak.

requirement stipulated in Guidelines on Ta

liabilities;: the value of family ta\&)
liabilities is determined in accord@c? with &p‘
[

framework (see in Appendix N “« Q-
&

\ \A

X |3

N
(.-)
cowe S are: N
% VAIC™ =VACA + VAHU — SCV A, (3.14)
0 VACA = VA/CA, (3.15)
VAHU = VA/HU, (3.16)

SCVA = SC/VA, (3.17)
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where
VACA: Value Added Capital Employed,

VA: value-added,

CA: capital employed, A :
VAHU:Value Added Human Capital, Y"

HU: human capital,

SCV A: Value Added Structural Capital, z '

SC:  structural capital, .\d
L 4

> | Jis

VACA is the value added to the capital employed, anGCA isthe capital emplGyed that

is equivalent to the gross asset book value % el

revenue generated by a company us@aeted
capital (HU) and structural capital %Since i%n idered as an expense
because such forms of costs pI%\ificﬁ%or \ole in profit production
and are known as capital, t%e T va@fégdded using the following

| =
expression: (0?\,:1 v}_ S

2 0P HEC +D + 4, (3.18)

EC: ployee cost, N
& \‘-)
\ preciation,

6 E amortisation.
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We will calculate VAHU, which is the calculation of the human resource cost
summarizing the contribution of every dollar paid as a laborer’s wage by dividin%!—
added over with the cost of human resources. Another component that need@dded
into the components of VAIC calculation is Value Added Structural (SCVA)

which means the efficiency of structural capital. The formula is as: Y
SC =VA—-HU, \/ (3.19)
where z '

SC:  structural capital, ‘\d‘

HU: human capital. é | _\C}
This method assumes that each increase in intYM ass% ch as intellectual
rf

capital, has a favorable impact on the finaﬁw

0]

(Iswati & Anshori, 2007). Thus, the in tchapitaI w

ROA and ROE as the profitability %tors of \ugf
)

firms receive a significant part rofits fromgheir \QQ , such gains had already

been spent on, impacting t%cier ; efor‘e%w used the overall benefit on

takaful operations, ano%l not affi ;}e&uﬁb’

' 3
&

\\
N

test@ accordance with

qp,'%ator. When insurance
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3.7 Profitability Ratios Measurement

Profitability ratios seem to be a series of various calculations that arem;sed

to assess a company’s capacity to generate profits. Since such prop&&s Increase
significantly as well as outperform rivals’ performance, they may dee itive. These

ratios are calculated by comparing earnings to various expendwoups upon that

cash flow statement. The primary objective of such rat%%ss h(iw efficiently an

organization may generate returns with proportion to cost o ir’\%quities as

well as assets available. Unless the effects from th ssessments al qosi ive, this

denotes that investment use may be reduced. In.computing prgfitability, it QWbe ideal
it Ce p

(ﬁvNear’s é&;r time. The
motive is because several firms provi G@rary sa S d@%g the company’s
profitability ratios to fluctuate significantly thr%‘e 9(\

3.7.1 Return on Assets ( %
CQ a;j ol
. ‘ : .
ROA is a measure offiow aco y is due to its total assets. In 1919,

ROA was establi by the

offering an m@j a Tndge Lptor(rff:)or consultant as to how effectively they can
utilize tf@ces}o vy/e rof@Burca & Batrinca, 2014). According to Mehari
P 4

(2013) ,!hi
< N -
e;Nng insurers’ profitability and overall success since it reflects the revenues earned

investments they hold. The higher the ROA value, the better, and with less

for contrasting a firm’s existing performance, w

rofitability ratio N:ely among the most relevant specific metrics in
&’

ending, the organization earns more revenue. Ishtiaq (2019) defined the formula to

calculate ROA as below:
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ROA = Netlncome (3.20)

Total Assets’

3.7.2 Return on Equity (ROE) * :

In essence, the ROE ratio calculates the amount of return that théfshareholders of
a company’s capital stock earn on their shares. Equity retu eans the business’s
ability to produce gains from its owners on the money it tj ‘2012) and Abu
Hussin (2014) claim this ratio is an indicator of a firm’s tab itM‘from the

utilization of stocks. Generally, clients favor co es'with highe ds_@ can,
nevertheless, be seen as a baseline to choose st m the S.a arke@]efit and
revenue ratios differ greatly across indus Jbu;?ﬂess ishes iq\h‘fv;r dividends
within the same industry and not retaN%ofit prod
levels can differ. A study by Macaj2016%$
¥

relationship between risk and erm net ifico enotes an organization’s
t

as @y cash, the ROE

é\ROE to examine the

=
a

atihave feen deducted. Once obligations

earnings after taxes as well \ndijr
are cleared, sharehold%ls seer} to b t‘hé company’s owners’ outstanding right

&

upon assets. The Wmula's?per: %
N O?h S - @21
@ are s Equity
(a) Fe
1)) S

‘v’
Y.
3.8 A&Iy is of Data c_‘?/
N

ata analysis was done by multicollinearity analysis, selecting an appropriate

Owel data regression model, and running a few classical assumption tests. Panel data

regression analysis, the importance of the coefficient R2, F test, Panel Corrected

Standard Error Model, and Generalized Least Squares models and hypothesis testing
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were additional treatment and tests conducted. Few steps will be run through in order

X
N
.{'3
Y'

to decide the best model estimation.

3.8.1 Multicollinearity Test

When two or more independent variables are strongly corre in a regression

model with another, multicollinearity occurs (Daoud, 20 :z Pe son correlation

thtudy has

a multicollinearity test problem or not. Whenever orrelation co ff,me@‘the

matrix and variance inflation factor (VIF) will be used alyze

correlation matrix-valued at 0.8 or above, ther Wbacw co nea@'(Gujarati

& Porter, 2013). ,,\ é\v
&

‘T A

3.8.2 Panel Data Regression t|m \&

o ‘-a

Panel data regression is a co 0Ss- seb{%nal and time-series data in
which such a unit cross areaisasse e times. This kind of regression
offers larger preces fh d’. Qge% of freedom, as well as less, less
multrcollrnearrty ngst S, re\ ing in more accurate econometric
estimations ( OO a |sct)assrf|ed into two types which are balanced
panel da d alekgc d p eI ata data is considered balanced if the cumulative
unit le th every observatro ms to be the same. However, when the amount of

y: drstlnct, it is referred to as unbalanced (Zulfikar, 2018). A decent sample
a

rs as a major advantage whenever employing unbalanced panel data. Yet, because

Ozh year’s performance varies depending on different amounts of data, the reliability

of the estimations fluctuates with time. Despite balanced panel data, it is the opposite
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because the accuracy of estimations rarely changes with time, but the disadvantage is
that the sample size is much smaller (Kerstens, 2014). For regression analysis, I
of 17 takaful operators, which are made up of 11 family takaful operators an eral
takaful operators, have been selected for a five years study period. er, three
general takaful operators, which are Hong Leong MSIG Takaful Beghad, Prudential
BSN Takaful Berhad and Zurich General Takaful Malaysia Berhad have been excluded
based on the listwise deletion process due to containing mi Y~f r the year 2017,
2018 and 2019 which then resulted a final total of 14 tak era Wd in panel

data regression analysis due to having sufficient dat ive years 0(‘ .\Iﬁe\)nst of

selected family and general takaful operators ar ow; ¢

No

—@ ;)
2 chfe Tak ItBerLr@-
\
3 ga F § kafu ge rhad

4 % F DT ‘gfuI‘BeThad
5 /&\ \Easterrgl(aful Berhad

fiong @TG Takaful Berhad

: u en(_/ BSN Takaful Berhad
&7_9 un @ Malaysia Takaful Berhad
A 9 Syarrl@’l‘akaful Malaysia Keluarga Berhad
‘%\ 10 Takaful Ikhlas Family Berhad
0 11 Zurich Takaful Malaysia Berhad
12 Etiga General Takaful Berhad
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13 Syarikat Takaful Malaysia Am Berhad

14 Takaful Ikhlas General Berhad Y’

There are few steps of the panel regression method that will be'& to make

comparisons on the result of financial performances of takaful opera tRs Below is the

Yit =a+ ﬂ’Xit + Eit : l (322)
where ‘\d

Y;;:  the value of each dependent variable for each ul fund on arllckfabyear

formula for panel data regression:

| @\Yw &

B’ the slope of the independent varlaE
X+ the model of each mdependen e for eac afu@d on a particular
gg:  error term for each tak on the particutar )@'

There are four panel 0% ssion mmode ? be assessed in this study. Each

model will be e|t gene' I | fun amlly takaful fund, which then will
be paired up ac | o eac eno@j’\%m 2015 until 2019. Below are the panel

data regres e tlon th | be er vedo
Model &nodgl ?gdZ'me afulfund

ROAy; _1&» BiCRy, + BoVAICy, + BsRBCyy + &, (3.23)

Z

ROE model for family takaful fund
ROEl't = ﬁO + ﬁlCRl-t + ﬁzVAICit + ﬂgRBCit + Eity (324)
odel 3: ROA model for general takaful fund

ROAit = ﬁO + BlCRit + ﬁZVAICit + ﬁ3RBCit + Eity (325)
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Model 4: ROE model for general takaful fund

ROE;; = By + B1CR; + BVAIC;, + B3RBCy + €5,

&
where C}
CR: claim ratio, A

VAIC: value-added intellectual capital, ?

RBC: risk-based capital,

i: type of takaful fund, : |
t: year, ‘\d
'~

Bo:  constant, é J | _{‘3
F 4 \"Z*

Bi, -, B3 coefficient of independent varia
\ <
& error term. \, °\
(Q &
This panel data regression analysis wi analyzed usi stat@al software called

STATA. There are many models li inithe pan XXe @Nhich are the common

5
1 m@'. Firstly, the Chow Test,
A\

Itiplier(LM) Test will be tested prior

@D
=
@D
Q
—
3
o
o
8
=
x
@D
iy
@D
—
—r
@D
(@]
—~+
3
o
=
QD
>
(@]

NS
3.8.2.1 Rando e:ll\/b?*‘M)’«%‘j
%& nam M deliS*Error Components Model (ECM), and it involves
b4
time-inSria t factors. This mogggs.sumes the variance within the family, and general
\

t \Junds are considered to be stochastic as well as uncorrelated with the regressor

I is model, which results in the time-invariant parameters being able to fulfill the

nction of predictors. Since this model enables greater involvement of independent
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factors, which leads all samples in the group to have the same magnitudes, it contains
This model is also called Least Squares Dummy Variabl@G\S?;). This model

lesser inputs compared to the FEM model.

3.8.2.2 Fixed Effect Model (FEM)

excludes time-invariant factors, and this model preserve et&geneity as it enables

both profitability ratios in family and general takaful f carry % endpoint
L
C ter

while keeping the slope unchanged. As a consequenceéythis technique f cm%BEthe
independent variable’s overall influence on the dependent fac‘;pr. ‘%\
NV
(\/: L S ol
3.8.2.3 Common Effect Model (C é
\g e
q

This model uses the meth dina t LééOLS) to integrate both
[} 5
i whi also the reason why it is
AN
known as pooled OLS modT modtl IS simpler c@ared to the other two previous
'
models since it implie%\ data‘h ve 9“82, ined. As such, the gradient and
intercept are consi Nrougl]out\ts as \4@&3}5 durations. In this study, this model

&
@ul funds produced similar profitability

data in terms of cross-section\lme-se

indicated tham@a ily a
‘X7
outcomes%t' perspectivejof @ claim ratio, RBC, and VAIC approaches.
Nevert ,ithis mo‘a inc@tency of being heterogeneous since it integrates
L > A .
bo\ ability ratios outcom%@ in family and general takaful funds, which leads to
ideration of the other models in the best model selection for this study.

N
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3.8.3 Statistical Tests for The Best Model Selection

3.8.3.1 Hausman Test \R

The Hausman test is used for a data analysis model selection pan wen the

fixed effect model and the random effect model. The Hausman test hygothesi statement

N

Hy: Random Ef fect Model,

H,:Fixed Ef fect Mo

If the p-value is > 0.05, H, would be approved. If thege is a p=valug < 0.85,'then H?-will
0 ‘ “}
be rejected. Following is the formula for the Hau est: Y:\
4
B E) \ \, l

Hausman test =

her \(—)

Brg:  Actual estimated value of fi)Gd effects Y

Bre:  Actual estimated value %om-&fect deI.QEQ
N So

3.8.3.2 Breusch-PaghranQ
M @
This Lagr]ﬁe\ Iti i'er Test'(LM) be used to determine which model is

\e N
between the rghd ffect mo ?ﬁ tb.e) mmon effect model to be used. The chi-
ce

square val illdetermine t sé([e of the common effect model. The hypothesis
St 3
testingfwi as follows:
X >

i
\ o: Common Ef fect Model,

4
|15

H,:Random Ef fect Model.

Ohe p-value is > 0.05, H, would be approved. If there is a p-value < 0.05, then H, will

be rejected. Below is the formula for the LM test:
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- % (3.28)
where \Y'
n: number of observations, .b
k: number of regressors,
Ry2:  coefficient of determination regression. J

3.8.3.3 Chow Test \d
L 4
g
The Chow Test is a test most often used appropria n-analyzing p d&ta;@mecide
if the variable is a fixed effect or a common effe h ‘F othec,j;z;tatement

will be as follows: V K é‘w

If the p-value is > 0.05, H, wo pro

be rejected. Following is th af(tt eCh wte‘$
C—) | o
_ (RSSp—(RSS,+RSS;))/k
howte\_ S{tﬁ(&)/(NﬁNZ—Zk)' (329)

where lx\ '
RSSp: combi@es?omline ’l (')Q

RSS;: re iom line before/break, \QJ
s
RSSz:re ion line after b{ea N

C.)
k'\explanatory variable, N

0 number of observations.
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3.8.4 Classical Assumption Test

3.8.4.1 Normality Test \z

Normality tests are typically performed to assess if a data col@ems to
have a normal distribution and to calculate the probability that m variable
underlying the collected data is dispersed uniformly. This assumptionyCan be satisfied
using two types of normality which are the Skewness and urmst and the Shapiro
Wilk test. According to Kim (2013), Skewness and K iS-test is &@ to many
ranges of sample sizes, and since the sample size reater than 50 lievGr&)Y'and
Kurtosis is the appropriate one. Meanwhile, thfy&iro-wi}lg[y;u- e for a

NV
sample size lesser than 50 (Mishra et al., 202;. A

M is $§dered to be

asymmetric distribution if the skewness i M:hi 0\ H

to be skewed positively if the ske r%\u I to_\&,cv)vhich seems to be

normally distributed. Since the t‘otaérs?vaﬁp for model &model 2 are 55, which
u

“« Q-
are greater than 50, it is prefer se the ess ‘ﬁﬁﬂ(urtosis test. For models 3
N

and 4 which the total oterv&on of the gen I'ta@und for a 5-years period is 15,
he

which falls below 50, t piro% vﬁE‘B& applied. The hypothesis statement

for both normali& ill b@wing@
%\ Hy:Th ?'is ﬁa%?lnally distributed,
O

Q’ H,:The a@st normally distributed.
I oL
If the pava 0

is greater than 0.05, the data is considered to have a normal distribution.

ever@e model is likely

[ —

®

S
B Ms the formula for skewness and also excess kurtosis:
é 7 = Skewness value, (330)
SEskewness

Q 7 = Excess kurtosis (331)

SEExcess kurtosis

Meanwhile, the formula for the Shapiro Wilk test will be as follows:
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_ Clpayr)?
YN T it (3:32)

where \2
n: number of observations, : :" ’
a;: tabulated coefficients, ‘

Ve the value of the ordered sample,

<I

mean of the ordered sample. Y'
3.8.4.2 Heteroscedasticity Test é

d es@tlal to ensure this

_|
o0
D
2
w
[
D
o
-
=
(¢>)
~—+
(¢»)
-~
o
wn
()
D
o
QO
wn
[=g
(o]
5
<
QD
=.
wn
D
wn
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8
wn i
D
=}
o
#l
X\ g‘q
(@)
(@]
%ﬂ
S }3~
~—+
S5 9
S
<
~—+
o

ié'.-Q\assumption. The null
S

hypothesis is homoscedasticit ,‘%me s tha e‘vargéhce, a? of all disturbances,
_ K AN
€ is constant. T l ‘%\
byl
% o- V(il = 2;0&/ i

When the p-valwl b |O\‘N ,/(' sgiq;%nce level, the null hypothesis should be
denied sin?}ianc of erro term&g2 are not constant. This implies that the model
i aw‘f'

has un ersioﬁ s heteroskedastic, which requires adjustment to the model.

%
3

N
If lue is greater tha'n&D.OS, the estimated model does not deal with any

he edasticity issue. The Breusch-Pagan Cook-Weisberg test will fulfil the
q’eroscedasticity assumption if the appropriate model is a random effect model.
eanwhile, the Modified Wald test will be applied if the best model chosen is the fixed

effect model.
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3.8.4.3 Autocorrelation Test \2
The issue of autocorrelation or serial correlation arises when the &de iolates

anyone’s CLRM’s principles. According to Asteriou and Hall (2019), d variables,
model misspecification, and systematic measurement errorsz factors that

contribute to autocorrelation. The expected volatility of the regrgssion analysis will be

affected as a consequence of such a serial correlation j

relationships and covariance amongst various distl&al seem to b@zero, ic') ying

that u, and u are individually scattered.

Cov(ugug) =0 zr all \ ﬁ

Once this criterion is invaIidat@or t
be

implying that periods t and s may 0&?. thQights the issue of
ta A
autocorrelation. In conclusion, hEt sispytesting iSeems be not relevant. The

not quorme scattered,

“ &

Woolridge test is used in thisM tod toco ion problems in the model

assumption. The hy;ghe%i st nm{ as f.c{fjw
: ' d @ lation,
\& 0 ir | r e(r} ocorrelation
% /4a.'H flrS&Uyder correlation.
ill b

tg@'elation. If the p-value is greater than 0.05, the

N
in order to prevent au orrgtion. T* w Irid@ will fulfil the autocorrelation
I

w
>
o
S
o
@
2

el doe ny autocorrelation issue.

estimas
G} 4 Cross-Sectional Dependence Test

Contemporaneous correlation is another term for cross-sectional dependence.

Cross-sectional dependency issues must be addressed since they cause inaccuracy in
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regression results. Pesaran’s CD-test will test the cross-sectional dependence to check
if the residuals are associated within units. It is appropriate for panel data reg@m
with relatively short time periods and high cross-section entities. The nu@}hesis
will be that error terms are uncorrelated as below: A
Hy:The error terms are uncorrelated, Y.
H,:The error terms are correlate V
If the p-value is greater than 0.05, the estimated model does dx.a

n" cross-sectional

dependence. This test statistic has a basic assumption o alit a‘n\mldbe used to

analyze both balanced and unbalanced panel dataé J I _\('}
4
<

3.8.5 Panel-Corrected Standard Erro(%é) o’gel

There are two suitable m@Sthat Mo Kﬁsed in resolving the
_ N

heteroscedasticity, autocorrelati s-sectiona en , and normality issues,

which are Generalized Least Sq&s

(PCSE) (Blackwell 111£2005).5 his PC]E is Eonbsi appropriate if the cross-section
's 2

units, N, are greaterﬁqtime-i K eng}LS is suitable if the condition is the

opposite (Hoec QSBQ? \i@

to Bif%{ZOOS), since the standard errors need to

)
’\ ¢ { %
be adjusted to p se‘ced cross-sectional dependence and panel
: : N}
heteros% y flaw
errogs. 5

~—

panel ected standard errors model

reco nded to apply PCSE instead of OLS standard
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3.8.6 Generalized Least Square (GLS) Model

According to Wooldridge (2002), GLS analysis seems to be more ac&tghan

OLS estimation. It indicates that if the model encounters auto %on or
heteroscedasticity issues, GLS estimation is significant to be used inﬁis study. This is

supported by Hsiao (2002), who stated that this estimation mightde used to address the

ata?ﬁlting from the
heteroscedasticity problem will be resolved within thj

2013). As a result, GLS estimation can tackle most of the! aut elatiow-and
. | &
heteroscedasticity issues. A

autocorrelation issue. The non-normality of the

\l <Y

The coefficient determination test is eter i@whe total variability in
@

explanatory factors as a resultK variabitity i egi(i riables, as represented by

the R-square value (R?). The ination ¢ i n@between Oand 1. A value close
'S
i ost

to 1 means that independen ria% e data required to forecast changes

in the depender@le. F'ollo g is formula for computing coefficient
N
determinatior%z\ ¢ ,l ")(J
Q- Csesr 333
% 4 f - '
A\ ¥
whe C.}’
\
é.\ value for observation i,
; mean of y value,

¥ the predicted value of y for observation i.
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3.8.8 F-test

The F analysis is performed to determine the effect of independent vﬂ on
a dependent variable at the same time. The condition for such ajudgemes that if the
ns t

value of the F coefficient is greater than the value of the F table, it at control

variables have an impact on the dependent variable at the same time. Confversely, unless
the F coefficient value is below the F table’s value, this eaw there is really no
parallel effect of the independent variables towards t@nt &ora he F-test
formula is as follows: <
Y
R%/k l ‘b
F = 2 v 334
NV

where \,Y. \ év.

R?:  coefficient of determination, \c) Q\ 6&

k: number of regressors, C‘) >\y?
" “

n: number of observations

\ So
X~ I =

3.8.9 Hypothesis Te% s

Hypothes@ N%@zed ir@ study in order to fulfill objective three
r In

and to study%g nificahc ;Ae(iﬂﬁependent variables towards the financial

perform@ékafaj erator @sof profitability. The null hypothesis is rejected
4

when ts p-Value is less than 1%%5/.0, or 10%. Even though the significance level is at
\

Nere is still no proof of a substantial link between financial profitability. As a
seq

uence, at a minimum of 5% significance level, the three approaches, which are

dim ratio, VAIC, and RBC, will seem to have a substantial association with financial
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profitability for both family and general takaful. Below is the list of hypotheses for

-
R
O

Hy: CR has no significant ef fect on financial profitability q

family and general takaful.
Hypothesis 1

H,: CR has significant ef fect on financial profitabilit;i V

Hypothesis 2 \d'
Y‘

Hy:VAIC has no significant ef fect on financia fitability, ' _\C-}

H,:VAIC has significant ef fect on financi fitm\ﬁi \'Y.

NV ip &
— 5 S
ypothesis 3 \ O
Hy: RBC has no significant effe% financ
e=or

H,: RBC has significant ef\



