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PREFACE

The Activities of the International Conference are in line and very appropriate with the
vision and mission of Bandar Lampung University (UBL) to promote training and
education as well as research In these areas,

On behalf of the First International Conference on Law, Business and Governance (lcon-
LBG 2013) organizing committee, we are very pleased with the very good response
especially from the keynote speaker and from the participans. It is noteworthy to point
out that about &7 technical papers were received for this conference.

The participants of the conference come from many well known unbversities, among
others : International Islamic University Malaysia, trech University, Maastricht
University, Unika ATMA JAYA, Universitas Sebelas Maret, Unlversitas Negerl Surabaya,
Universitas Jambi (UN]JA), Diponegoro University, Semarang, Universitas 17 Agustus
1945 lakarta, Universitas Bandar Lampung, Universitas Andalas Padang, University of
Dian Nuswantoro, Semarang Universitas Terbuka, Universitas Airlanpga, Banghka
Belitung University, President University, Tujuh Belas Apgustus University [akaria,
International Business Management Ciputra University, Surabaya, Umiversity of
Indonesia, Business School Pelita Harapan University, STIE EKUITAS, Bandung, STAN
Indonesia Mandiri School of Economics Bandung, Lampung University,

I would like to express my deepest gratitude to the International Advisory Board
members, sponsor and also to all keynote speakers and all participants, 1 am also
gratefull to all organizing committee and all of the reviewers who contribute to the high
standard of the conference. Also | would like to express my deepest gratitude to the
Rector of Bandar Lampung University (UBL) who give us endless support to these
activities, so that the conference can be administrated on time

Bandar Lampung, 22 October 2013

Mustofa Usman, Ph.D
lcon-LBG Chairman
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APPLICATION OF FACTOR ANALYSIS
TO PUBLIC SECTOR INTEGRITY IN INDONESIA

A Warsono', BY Armen Yasir, ) Dien Kumiasac' . D) Widiari', E) Radwan Saifuddin’
'Diepartment of Mathematics. University of Lanipurig, Indonesia
Faculty of Law'. University of Lompung, Indonesis
'BAPPEDA Kota Metre, Lanpuni, Indanesin

\hatract

The main purpose of this study is 4o analyze interrelotionships omeng vanables wsed on the survey of
public sector integrity by Indonesia’s Corruption Eradication Commission (kemisi Pemberaninsan
Korupsi, KPE), The nine variablis include cormuption éxpenences, comuption perceptions. working
environments, administration systems, the bebavior of individuals. coruption prevention effors,
integrity expericnces, misgnty potendies, and gty el Using faelor inalysis, the opprosch is o
..:u;pl.um these variables o terms of their common inderlyving dimensions, well-known as faclors
Techmically, factor analysis involves condensing the information eontained in a number of original
varinbles intooa smaller set of new compeosite facions with a minimom less of information. The results
show that based on eipen values the firkt factar alone accounts for 70.7% of the common variange,
he =zcond fcior alone sccounts for 13.4%.  The common vanance of the nine vismishies explaned
by two fecions is 84, 1%, Using the varinax rotation end based on valees of foctor loadings the firse
factor makes high contribmtion 10 1he warimee of corrupiion expemiences, SOMMUPLoN perceptions,
waorking erviconments, the behuvior of mdividoals, integnty experiences, @nd  integrity 1ol
variahles, The second factor makes high contribution to the vimange of cormupiion prevention effars
und integrity podencies varisbles. Similar vesults, afso, are obtiined by dquartimaes rotsion and
SUURITILY rotation.

,!g'r_n-.'fr.l'.-.l'r' Comiphon Erachication Commmission (KPR, Factor Aunlysis, Eigenvalues, Faclor
Leadings, Varimax Batution, Chuartimes Rolaion, Equamas Rotatton

I INTRODBUCTION

Orizmally imrodweed by Spearmsan { 19043] L] 10 the area of psyehology, factor anslysis & one of
o pumber of statisticsl methods which comprise the branch of smtistcal theory known as multivariote
.a||.'.|f.5.;~.. SlilTlL‘\I #5 i |,;|'|nl'||,|'a.|.'rhiu| .;II'||J |Ji|'|-||;||.|l Ml!::ir{:l.l factor :IJ|.I|:I|-:1i.‘- hay u:l'll’.‘!'g,i!d g8 one of the
most lescmating and vselull dota analysis toels and s applicability 10 many diverse asens siich os
e inl &e il\.'llL‘-.':._ q1|.||.':|.1';u|1_ ._1r|d bill|11F} The et el :|5I.|FNI'1\' o Tt .|||..1|.:~'ri..' !\'.‘l.'|’||2|=.|.'|l.ll_"!-. i5 o find &
way 1o conden=e the mfomabon contmmed m g ihles o smaller s of new,
-.||.-r||'x:-\.ill: -.!ln:a_'n‘-iq'-n\. of varnles [faetors) wailli & dhirniiieiie 0ss of mformaton. In mceling ity

umber of coginal v

[t

- factor analysis provides severl key pieess of informanon aboor maltivariate data; (19
ideneidi eation of infesred bmtent varinhles referred 10 8s factors, (2) éstimntes of the nmount of
vorianee exploined by each fctar, and (3 the relationship of the origingl dotm to each foctor 1, 3,
T.B. 9, mnd 10]

Micamawhule in oeder 0 suppost the efforts more effective port nd elficient 1o combat and eradicute
an exicidrdmary crutwe of COrTUpRIo Ibimesia’s [..Illlllrl':.l"Il Erndication Commizsion [Komist
an Korugsi, KPR regolarly conducts integnty surveys en public services i some
1l ||||,.|| l__'l,ll.::l':rl'.l-._'rl:-- H L T e ok |1} These SLEWE W involve 1 ].Lrl.'-: nomiber of
vuriables that consist of observable and vnobervable or lotent variobics.  As discass obove thod
beciuse of the prospect of Tactor anilveis aseluliness, it makes motivahon of this Htlld}' ta examine e

ipphication of fector analysis tothe aren of bw, eapecally 1o corrupgion survey data of public sector.

Pemberan

|-64
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Hopefully, in terms of science application, this study rmaght contribuile 1o amalyze suvey data of public
sector imtegrity in Indonesia

2. DaTA OF PUBLIC SECTOR ISTEGRITY AND POCEDURE OF FACTOR ANALYSIS

In order 10 demonsrme the applicaten of factor analysis, this stody uses subsers dam of public
sector inegoiy in B8 local government {Pemerninioh Kota) in Indenesia published by KPK in 2011,
The conssdered dom consist of 9 vanables tun ere %2 Comuption Experiences; xscCormapiiong
Perception, X, Workine Environments: x,: -l"l.d]'ll1l|‘-1.1’il|l'.‘.ll‘l systemis; %0 Behovior of Individuals;
Corrupion Preventon ENorts; x5 Integnty Expeniences;, xe: Integrity Polencies; and %y Intesniiy
T'aal [3]

Suppose we make observanons on p=Y varobles 1 = (%), x5, .00me)” with mean vecior = (g, pe

L He) and vanahcz-covariance manx E, the factor anafviis model expresses cach vanable as a linear
combinution of underving commen factors £ = (6, 5, ., K1) wath an accompanying residusad 6= { g,
Ly, .., Lo mrwd con be explomned by

x=p+ 1P+
that implics
T Wt et T (e ot 11 8 5
b TR TR 0 USSR e K
o= o bha i+t he o ta
Fhe elements £, 1., .., I, ore called the comenoi fociors, the number of facwrs K should be

substantiolly smnller than p, The cocfficient &
the feading of the i* varable on the j* factor. The coefficient 4, is indicates the inpoetance of the |
factor £ 1o the " vanible %, ond can be used i imerpretation of f. The variable £, . .., &, describes
the residual variaion specific o the i varisble. The residunl varinbles are called the -.,':c:--,rir. feretair,
It is assumed. thet E(e} = 0, var(e;) = ¢, cow(e, ) =0, 17k and com{fosy =0 [4.6, 13, 15].

the weights called the focior loodiags, so that &; is

From the above factor maodel and under the assumplions, we lave
Ein =0, conl) =1,
Eig) =0 coey="
ol £} =10
Eixi=p, cox)=LL '+ Y
covix, N =L
O = covixg, %)= A 0 = My il dg Rl Ry
wnel
o = var(x] = L L+
= I:"'_:|| + & a T, T-i'a.lt e yr
=B+
= eotimurility + specific varinnoe

The yuantity 4, the coninbunon of the specific Tactor &, is called the weiguenesy or specifi
ventemee, andd the Luiantity b, the contribution of common fackors, s calfed commmmding of n:n.urm(rn
viirfoace, Furthenmore, 275 is the contrbution of the 1% common factor w0 the common virznes, 275 i3
thee conrribaition of te 2™ common factor 1o the common variunce, and so.on [6; 8,9, and 10]

The parameiers of the factor apalysd medel, including the factor loadings and the emor variances,
nge psally unknovwan and need o be extimated from the sample dats. The semple covariance matrix is
pecasionally used, bt s moch wore common o work witly the sample correlation pratris. In
extimnting the parisgiers, (s snidy consider fo use correlztion matrix and peincipel actor method

The facter leadings can be used to interpres the label of the factors in tepms of the comman
glerments 1 ad highly on each factor. Haweser, if the foctor loadings oblained are difficall 1o
Intlerprate, o = customary 1o rotite these foctor londings. The intecpretation will .|.||§:; b clearer
aftgr varation of the Tuctor patern that offees the mast adequate inserpretition of the variables mder
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examumehon. For example, suppose the toctor loadimes corresponding the first vwo onginal vanables
are welher positively or negatively bigh for the first factor, The first common facior then can be
imterpreted a5 o lincar combination of onty these two vamabbes. Factor rolations are broadly chassifed
as either orthogonal, in which the

rotated faciors are orthozonnl to each ather . or obéigoe, i which the rodated fctors are not
artheranal 1o each other [3, 6. 8. % amd 1]

In many oreas of applications, erihogonal rotatons are osed commonty, Chrthagonal romnon s 1he
process of extracting so that the foctor axes are momtamed ot 90 degrces, There are three popular
orthogonal that varmax rotwon, quarimax rotation and equamax rotation [ 1, d.and 5] Among them
ihe variamx method propesed by kmser i 1958 [7] i the most popular of these methods and is ofien
used to rofale principal compenents solutions. For comparison purposes, this study consider varimay
rotathon, gquarbimix eetagban, sl equamas rotitio,

3 DaTA ANALYSIS AKD RESULTS

To demonstrate how to omplement facidr analyvsis this study use  use dota set published by
Indonesia’s Corruption Eradication Commission known as Komisi Pemberamasan Korupss (KPR [21
Tabel | comaims the unrotsted component analyss fBelor matrix, The first row of numbers at the
bottom of each columm s the column varionee (eigenvalues} of each factor and indicates the refative
importam of each factor in sceounsing for the variance associared with. the set of varables. To
determine the aumbers of factors needed 1o explain comrelations among vanables, the most popular
appeoaches are fhe cigenvalue-oreater-than-one rule, the proportion of varisnce explained by the
factors; ond the scree plot thet & plot of the cigenvalues associated with each of the fctors extracted,
spninst each factor. The first foctor,

Table . Estimmted unrotated factor liadings, cigenvaloes, and communalities

Pringlpal Compinent Factor Knalyais of the Corralacion Matrix

tnrotated Factor Loadings and Commumalitios

Yariabla Factorl -Factord Farcordy: Factord Communalicy
Sorruption Experlencss 0,825 1,343 b 0% O,18% 0,550
Corripbion Percept 100a u.837 O, 240 0,075 o144 I, %65
Working Snvirooments 0, HEE a, 298 -9,011° -0,25§ I, 510
fdminisrcation Bystems 0.BES =41, 117 -0y 9,934 0, %55
Salavicor of [ndividusls 0,047 -4, 031 Q.138 -0 461 [k, 950
Carrupt ton Prevencion Biffarts I, 43E =d,851 <204 0,103 o, BEd
Integricy Beperlsncs 0,841 a,187 a. 14 0,231 1k, 71
Integrity Pobencies 0,846 0L ETH S, 038 0,100 I+, §56
Intearity Totol 0,269 d,025 9,073 Q. 1aD b, 31k
Elgenvalus B.3E3E 1,048 Q6234 o, a4%1 B, E440
A War 0,77 0,104 @, 064 o, iEn B, 960

with eigenvalue of 63636, accounts For approximistely 70.7% of the vartance, The second factor,
with cigenvaiue of 1 2098, secounts for 13.4% of the varsance explained. The remainmg faclors have
eigenvalues less than | The cumulanve percent of vanance explained by the fimt two factors is
B4 1% Based upon the first tvo rules. therelire, we o might consider the first ind the second ftor
retamed. As shown o Gragly | isoréover, (he seree plot conflinms our conclhesion, The elbow of the
sores plot is approsimacel v ar twa lagios,
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Scree Plot of Corruption Experiences; ...; Integrity Total
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Groph 1. Screc plot of KPK datn set with % varishles

Table 1 also presents unroted facror lowdimgs all of variables that extmeted by the principal
cormpenent method. Fuactor lesashmzs repiresen the 4,|E|__:r::|.' of associntion or comelntion of each vanable
with each foctor. Bosed on vnrotmed factor loadings, the first fector con be roughly interpreted as
“Lienernl |ntegrity Conditions™, since it is positively high comelated with voriable Integrity Total,
Inteprty. Experience, Comuption Perceptions. Corruption  Expetiences, Working  Envirgnmends,
Behavior of Individuals, Infegrity Powencics.and Administration Systems, The first factor con be
Inbeted a5 a “Intcgrity Index™ factor. Because it is negntively high comelated with variable Comuption
Prevention Efforts. the second factor con be cafled *Comuption Prevention”™ ficlor,

Vector plot graph can be construcied from the fector loadings of Table 1, as shown below (Craph
L1. This is o graphical expressson of the information m the foctor patiermn. This graph presents clearly
thot the first factor s Sefined ponmndy by vamable Integrity Total, Infegnty Experience, Comuption
Perceptions, Comuption Expenences, Working Environmentz, Behovior of lndividuals, Integrity
Potencresand  Administeotion Systems, The seconsd  foctor 5 represented  mamly by variable
Comuption Prevertion Effoss,

Loading Plot of Corruption Experiesces| .| Integrity Total

Secrad Factai
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Eil:l.|‘||| 1. Vector of unfolmsd facio |||:u='.|r.p

Rinee the factor solution 4 not unigue end 0o achieve 8 simpler foetor structure that can: obtain
another factor solution by rotating the axes. This stiudy considers to use orthogonnl roations thot are
varlmas, qrartionay, and cguacay methods, In applied social seiences subject. orthogonnl rofation is
e st aften, probushly because it g the defaull in major sustical programs ond the perceplion

that arrthisgonally ritsted salubions are mone gasily nlerpreted beeauge the fotor Bodings represgnt
eovrelanons batworn e indiemiors and the Lot Geeion

o 0 T o o OO O O O {5 5
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In the warimaox rofation. the first fctor Tecieves - high foc
Perceptions, Comuption Expericnces. Inteenty Experience, Wor

ar froam the vanables Comupron
king Environowents, Integriiy Total,

Betavior of Individunls, Inteprity Potencresand Admimstration Systems. respectively (Table 2)
Tahle 2, also, shiws that the second factor recieves high factor from the varmables Comupiion

Prevention Effois and Integrity Potencics.

Tabie 2. Varimax rodated factor losdimgs. eigenvish

s, it cormmunalities

Focated Faccor Loadisgs-and Communpalitiss |
Yarimax Rokdbzon

Harjabhle Factorl Fagror2 Copmunallty
Corruption Experiefised 4,344 -8,174 0,832
Corpugtlon. Peronptians o,353 -8,173 0,938
Horking En¥ironmants 0,802 -0 aa32 0,822
Administ=ation Sysrers 3,545 -0, 405 0,46
Bahavior of Iadividuala ;754 -0, 387 0, TLA
Corruption Provention Efforta a,054 <0, 955 &, 514
Integrity Expearisfics A, 33 =3,248 0,513
Intagricy Potencisc 2,564 -0,781 o, #45
Integrity Total a,885 0,387 0,240
Eiganvaloe 5.4411 4,1341 T, 5T
¥ Var 0. &8s 0.237 0.8

Ciraph 2 presents vector plot graph can be constructed from the factor foadings of Table X This
graph presents cleacly thar the first factor is defined primanty by vanables Cormugtion Perceptions,
Corruption Experiences, Integrity Experience, Working Environments, Iategrity Total, Behavior of

Individuals. imegrity Potencies,und Admimistranon Svitents, The
by variables Cemuption Prevention Effots ond Integnty Potengies,

second factor i represented muinly

Loading Plol af Corruption Experiences] ..; Integrity Total
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Graph 2. Vector of varimax rotated factor [ooding

In the quarimax rotution, the first factar recieves high factor from the varishles ‘Cormption

Pesceprions. Integrity Total, Corruption Expentences. Integrity E

sperience, Waorking Environments.

Belavids of Indrvidunsls: Integrity Pétencies.and Admimistration Systems, reipectively {Table 3,
Bused on Table 3. wcan be interpretnted thit the secomd fiector recieves high fuctor from the vanables

Corruption Prevention Effots and Integrity Potencies
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Tahle 3. Cuartimax rorsted factor fosdings, eigenvalies, arvd communalities

gatated Pactor Loadings and Commanalivies |
uartimax Eotaklon

Yariable Factorl Fadterd Commmality
cerrupcicn Expeciences B, 955 i, 1o [« )
Corrupt ion Persgpbilons £ -1 o, 104 n, 5B
Forklng Enviconments 1.0l a1 It E23
Administretloan Systams | E3AE . 233 FECE
sehavior of Iodividusls o, B3l 4,718
Corruptlan Ppravention BEforna 1,305 4,514
incegrity Exparience ), HEE 0,913
Imtegrity Potencles 1T o, 245
iotegricy Tobal 0. 552 -0,1%8 o 94
Variahnie 18210 1, BT
i Var 2,147 (-S|

Grapl 3 preseiils vector plat graph can he eonstructed from the fuctor loadings of Table 3. This
graph presents clearly that the first [nctor is defined prmorniy by variables Commiphon Perceptions,
Integrity Tozal, Cormuption Experiences. Integriry Experience, Working Environments, Behavior ol
Individials, Integrity Potencics.and Admimsiration Syatems, The secomd factor i represented mainly
by variaihles Cosmaption Prevention Eifots and Intcgrity Potencies.

| Loading Flot of Corruption Experieaces) ..; Integrity Taotal
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Giraph 3. Vector of quartimax rotated factor londing

Results of the equamax are siniler than those of the (e vanmax rolavon, the fimt fator recieves
high factor feom the. variables Comruption Perceptions. Cormiption Fyperienies. Imegrity Expenence,
Weouking  Environments, Integrity  Total, Behovior  of Individuals, Integrity  Potcncies.und
Administration Systems, respectively {Table 4}, Toble 4 presents that the second factar recicves high
Fictor from the variables Cormuption Prevention Effiots and Intcgrity Potencies.

Toable 4, Faqummax rotated feler loodings, cigenvalies, and communnlities

| porated Factor Loadihgs and © smmunalitbas
Equamax Rotation
Yariable Factorl Factord Commmalicy
corpupbian Sxpetiances 0,844 -.174 &, 933
Corruphion Peroaptiong 0,173 o, B3E
Working Environomonie §,B3a2
AgministEpacion Bystams i, 161
Behavier of Individoalns B, T1%
torruption Prévention Rifczts 0,514
grity Expori=nes IPE-o ]
rbegrity Potenclas i, 545
rnkearity Tatal 14l
CLmpee 5441l T.AT34
duT 2.4l U, B4l

T O TR ¢ T T O O O O O O 5 4



U L L A YL YL Y A (Y (Y

The First lniemagonul Conference on Low, Business and Gevernmens 2013, UBL, Indonesia

Groph 4 presents vector plot graph can be consiructed from the factor loadings of Table 4. This graph
presenss clearly that the ficst facior is defined primanky by varinbles. Comuption Perceptions,
Cormuption Experiences. Inegrity Experience. Working Enviromments, Integrity Total, Behusvior of
Indfividuats, Intepnity Poteneies,and Administration Systems. The sccond factor is represemied mainly
by variehles Carmuption Prévention Effots and Inteprity Potencies.

Loading Plat af Carruption Experiences; ...; Integrity Total

054 |
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First Factor

Grraph 4. Vecror of eguinmax rotited factor loading

4. SUMMARY

Based on survey daa of pubslic sector in Indonesia published by KPE s 2011, the results of the
factor analysis-show that based on eipen vatues the frst factor alone accounts for T0.7% of (he
eominot variance. The second facior alone accounts for 13.4%,  The commen varionee of the nine
sariables explained by 1wo factors @5 84.0%, Using the varimas rolation and based on values of facior
leadings the first factor makes high contribution to the variance of corruption experiences, comeption
perceptions, working environments, the behavior of indiveduals, integrine experiences, and ey
tetal vimables. The second factor makes high contridution 1o the vaniance of comuption prevetion
effiers and mtegrity potencies variobles. Sinilar results, alss, are obtained by quarimas rololion and
exjuaini rotition,
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