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ARTICLE INFO ABSTRACT
Article History Purpose
iggg)‘;gg 22 j‘d:ggig This study aims to empirically investigate the direct effectrafentives on job satisfactior
and the extent of direct effect of work passion on job satisfaction, the extent of direct
JEL Classifications job satisfaction on teachersO achievement, the extent of direct effect of incenti
120, 129,N3 teachersO achievement, and the extdntlieect effect of work passion on teache
achievement, and the effect of incentives on teachersO achievement through job sati
as well as the extent of the effect of work passion on teacherOs achievement thro
satisfaction.
Design/methodology/approach
This studyinvolveda sample of 183 SMK teachers across the City of Medan. The dat
were analyzed using "Path Analysis" of IBM SPSS 21.0.
Findings
The study lead to the following results: Incentives hadieect but insignificart effect on
job satisfaction with significant path coefficient value of 0.138, and at a significant le'
0.095 with probability sig> ! = 0.05. Work passion directly affects job satisfaction witt
pathcoefficientvalue of 0.144, at a significant lewd# 0.081 with probability sig= ! = 0.05.
The effect of work passion is not significant. Job satisfaction directly affects teac
achievement with aath coefficient value of 0.208 and at a significant level of 0.04 \
probability sig ! ! = 0.05. Ircentives directlyaffecta teacherCachievement with gath
coefficientvalue of 0.138, at a significant level of 0.371 with probability >si§ = 0.05.
However, it's not significant. Work passion directly affects teachersO achievement wit
coefficient value of 0.296 path and significant at the probability sig 0.000= 0.05.
Incentives has indirect effect on teachersO achievement throbgsajisfaction and ha
indirect effect coefficientalue ofless than (<) direct effect (P31x1x P43X3) = (0.138
0.208) = 0.029 or 2.9%. The individuabrk passiorhasno indirect effect orachievement
through job satisfaction and hasdirect effectwith a coefficientvalue bigger than(>)
indirect effect (P32X2 x P43X3) = (0.144 x 0.296) = 0.030, or 3 %
Research limitations/implications
Despite the variable of incentives have a nonsignificant direct effect on work achieve
and work passion and jokasisfaction have a significant effect on improvement of w
achievement, this variable, however, must be well implemented and improved
continuous basis in order to achieve best work achievement so as to maximally achie
pre-defined goals or obggives.
Originality/value
Keywords: , Researches can add several more variables, both of exogenous variables and end
Incentives, Work Passion, Job yariaples for the purpose of improving and expanding the results of this research, s:
Satisfaction, Achievement L . .
the expected findings may bring more benefits for thevelopment and advancement
education world especially in the City of Medan. In addition, the municipal Governme
Medan can also take strategic steps that may help improve the quality of education
City of Medan in general and in particular

©Eastern Macedonia and Thrace Institute of Technolo:

1! INTRODUCTION

The quality of theeducational process can be seen fronmsufficient funding, it comgto no avail if these aspects are
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two aspects, namely component quality, and managememtot supported with reliable management and in the end,
quality. Both of these aspects are interrelated.the goal is not optimally fulfilled. Likewise, if the
Notwithstanding that the components are good enough education management is good yet still unsupported with
such as the availability of facilities and infrastructure andgood facilities and infrastruare, the result will not be
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optimal. The management of school units or known asof performance, te&ers will be encouraged to always
schools with schoebased management principle is awork effectively so that the institutional goals will be
national program which is set forth in laws and successfully achieved and accomplished. Qualified human
regulations. This is in line with the efforts of resources and adequate facilities require all components
substantiating stability of democracy in Indonesia in a school organization that consists of a schaotgpal
through decentralization of authority, resources, andand teachers as well as school committee to optimize all
funds to school units so that schools can serve as the maso as to produce more work achievement with all the
independent unit of learning quality improvement (direct components in the school and in the end the school is able
policy, budgeting, curriculum, learning materials and to function better and meet the objectiveend targets
evaludion). Asoftheinitiation of Act No.220f1999which ~ that have been defined. With larger incentives from
was last amendedby Act No. 32 of 2004 on Local the Medan Municipal Government,the performance of
Government, the issue of government decentralizationschool principals and teachersthat previously
has gained a considerable amount of attention. Educatioexperienced problems in executing the plans of school
is one of the subsections decentralized toquality improvement due to the gap between Himcated
Municipal/Regional Government. Through budgets and théarget to be achieved will improve. As a
decentralization of education, it is expected that the rootsupervisinginstitution, EducationOffice of Medanneeds
cau®s of education problems such as quality, equalityto give moreattentionto thoseschoolghat havemetthe
relevance, efficiency, and management can be solved. Oceteria of 8 (eight) National Education Standards (SNP)
form of educationdecentralization is the Scho@®ased in order for the schools to be abletmaintain their status.
Management model. In an effort to take advantage ofin carrying outthe tasksof learningandteachingat the
human resources in an effective andogdfit manner, itis  school,eachteacherasan educatormust havepassionn
expectedo have good personnel management as peopldoing his work tasks and performing his responsibilities.
as human beings are born with characteristics, behaviolWork passion can be interpreted as a kind of a simple term
needs differing with other production factors. The efforts derived from varied psychological forces that presses
in improving employee quality and work behavior will someone with their work. This is in line with the
eventually led to efforts in raising employee definition of work passion which is a work climate or
productivity, one of the factors beingork passion. Beer, environment within an organization that shows a sense of
dkk (Suhariadi, 2002) asserts that all forms ofpassion in carrying out work and thus encages people
productivity increase will not be able to provide towork more effective and productive (Darwaman, 2007).
maximum results when employees do not have passion ifihe level of job satisfaction, in the end, will somehow
doing the wak more diligently, so that the work is affect work achievement athe school principal and
completed more quickly and more efficigntin this case, teachers during the implementation of schdmzsed
work passion is a mental condition that reflects a person@sanagementn achievingoptimumwork achievemenby
feelingsto work aloneor in ateam.The needfor thisis,in  the schoo] principal and teachersare supportedwith a
fact, an increasein many qualified human resources. variety of factors; among others, work passion, job
Commonly, each institution or organization expects its satisfaction and also rewards for the accomplished
teacher to work effectively and produce high performanceachievements.

This can be achieved when each and every teacher

possesses skills and high performance. With high levels

21 LITERATURE REVIEW

2.1Incentives usually given to employees whose achievements or
Keith Davis and William B. Werther (in Wibowo, 2013:  productivity can be easily measured.

349) put forth "Incentivesystenmlink compensation and

performance by rewarding an employee for their actual 2e8lltyWork Passion

not for seniority or for hours work&didle Hani T. Hasibuamointsoutthat work passioristhe desireandthe
Handoko (in Justine T. Sirait, 2005:200) argues thatseriousnessfanindividualto carry out hiswork well and
incentives are a stimulant offered to employees so thato be disciplined in achievingnaximum productivity.
they can work in accordancewith or higher than the  Thus, it can be concluded that work passion is employee
standardghat havebeendefined William B.Wertherand  behavior workng with more optimal conditionsthat
Keith Davis(in JustineT. Sirait, 2005:200putsforward  reflect a situation where the company can achieve its
that the systemof incentivesconnectsemployeework  goals. High level of work passion is a positive reaction or
performance as concrete results with compensation, noin other words, working with better results. Work
only offered to those who have worked fdoag time but  passiorhasaneffectonthe companyGstivity, makingthe
also to those monthly workers. Harsono (2004:21)companyor organizationto demandfor employees who
believes that incentives are a compensation system wheteave a high level of work passion (R.Y. Sangki., et al.
the amount given dependsm the resulks achievedwhich ~ 2014). Work passion is the desire and the seriogsns
meansthat the incentivesgivento workersareaimedto  an individual to work effectively and to be disciplined in
achievebetter results. Justine T. Sirait (2005:20#D1) achieving maximum work achievement (Hasibu008).
puts forward that incentives provided depending on

employee achievement or performance, while wages given

by the company is mandatory. Incentives are provided ta2.3! Job satisfaction

encourage employees to be more diligent at work arel  Robbins(in Wibowo,2013:510)definegob satisfactioras
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ageneralattitude toward someone®srk which shows a Rue (in Sutrisno, 2010:150),work achievementis an
discrepancy between the number of rewards received bindividualOkevel of skill onthe taskscoveredn hiswork.
employees and the amount of which they believe theyrhe definition shows the weight of work passionin
deserve to receive. A similar argument is stated by Gibsormeetingthe conditionsset forth in his work. Vroom (in

(in Wibowo, 2013: 505602) which says that job Sutrisno, 2010:150) stated that the level of behavior in
satisfaction is employee attitle towardsthe work. This  performing hiswork is called the level of achievement.
is a result of their perception of work. Kreitner and Contextually, the word "achievement" when associated
Kinicki (in Wibowo, 2013: 502) mention that job with the word OworkO will produce a slightly different
satisfaction is an emotional or affective response towardsinderstanding on previous definitisn Achievement
various aspects of someoneOs work. This definition showscording to Thoha, (in 4ournal of Administrative
that job s#sfactiorns not a single concept. A person can beReform, 2013,1(2):590601) is the feeling of ability in
relatively satisfied with one aspect of work and notcompletingtasksor work. The definition of achievement
satisfied with one or more other aspects. Handoko (ins briefly put forward by Gibson (in gournal of
Sutrisno, 2013: 75) argues that job satisfaction is a happdministrative Reform, 2013,1 (2):58D1) as the

or unhappy emotional state for emplegs when they desired results of behavior. Accordibg Hasibuan(in e-
perceive their work. Job satisfaction reflects anjournal of Administrative Reform,2013,1(2):590601)

individualOs feelings towards hisrk. work achievements a result of work achievedby an
individual in carrying out the dutiesplacedon him based
2.4 Work Achievement on his skills, experiencesseriousness, antimeliness.

According to the Bernardin and Russel (in Sutrisno, While Stoner (in ejournal of Administrative Reform,
2010:150), work achievement is a note on the result2013,1(2):590601)saidthat work achievement is every
obtained from certain job functions or certain activities target specifically defined for higork.

during a specific period of timéccording to Bryan and

2.5.Research Model
From the above definitions, the conceptual framework of califeet research model between the variables is used in
this study. As is illustratedn the following figure:

C Incentives

Job satisfaction >—< Work >
C Work Passion V

Figure 1. Research Model

3. RESEARCH METHOD 1. Incentives (X1)
According to Keith Davis and William B. Werther (in
3.1 Population Wibowo, 2013: 349) put forth"Incentive system link

This research is focused on human resourcezompensation and performance by rewarding an employee for
managementparticularly on incentives, work passion, their actual result, not for seniority or for hours watieedO.
job satisfaction and work achievement. The population oindicators include ranking, awards, aagdhievements.
research includes teachers in (SSN) from all levels of

education; elementary school, secondary school, upp&.! Work Passion (X2)

secondary schools and vocational schools in@ity of  Work Passion is the ability of a group of people to work
Medan totaling 336 people. enthusiastically and consistently applied in fulfilling
We used probability sampling techniguespecifically common goals. (Tohardi, 2001). Work passion can be
simple random samplisgice the population in this interpreted asa kind of a simple term derived from a
research is homogeneous (Rumengan, 2013:57). Theariety of psychological forces that presses someone with
number of samples was determined usitige Slovin  their work. Work passion can also be interpreted as a
formula and thesample size of 183 people from the work climate or environment within an organization that

population of 336 with the level of errog(= 5% shows a sense of passion in carrying out work &mas
encourages people to workiore effective and more
3.2 The technique of Data Collection productivdy. The indicatorsin work passiorincludehigh

In order to obtain the data and information needed, orlow work productivity,thelow or high levelofabsence,
questionnairevasdistributed to all SMK teachers in the a high level of employeeturnover, frequentdemandshy

City of MedanThe Likert scale was used as measurementemployeesanxietieseverywhere.

scalein orderto find out eachof the variablesgxogenous

variables X1, X2 (incentives and work passion) and 3. Job satisfaction (X3)

endogenous variables X3, X4 (Job Satisfaction and WorlKreitner and Kinicki (in Wibowo, 2013:502) mentions

Achievement). that job satisfactionis an emotionalor affectiveresponse
towards various aspects of someoneOs work. This

3.3 Variables Operational Definitions with definition shows thajob satisfactiagnot a singleconcept.

indicators A person carbe relatively satisfiedwith one aspectof

work anddissatisfiedvith oneor moreotheraspectsThe
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indicatorsinclude working conditions, the opportunity to SPSS21.0software.The researchinstrumentis declared
develop, freedom of expressing oneOs opinion and rewandsdid whenthe correlationcoefficienofeachtemis” 0.3,

for the goodwvork. while for it to be declared reliable, the valueQionbach's
_ Alphashould be 0.6 (Rumengan, 2013: 8Bglow are the
4! Work achievement (X4) resultsof validity and reliability tests for eachariable:

According to the Bernardin and Russel (in Sutrisno, 11 |ncentives areeliableor canbe trusted.
2010:150), work achievement is a note on the result$ | \work passion igeliableor can berusted.
obtained from certain job functions or certain activities 31 Job satisfaction igeliableor can berusted.
during a specific period of timéccording to Bryas and 41 Work achievement iseliableor can berusted
Rue (in Sutrisno, 2010:150), work achievement is an” '
individualOs level of skilt the tasks covered in his work.
The definition shows the weight of work passion in
meeting the conditions set forth in his work. The
indicators include quantity, quality, innovation,
creativity, cooperation, and budget availability.

5.2 Normality Test

To determine the normality test, theonesample
KolmogorassmirnovT est of Asyimvalue was usedig(2-
tailed). Basedon normality test results using onesample
Kolmogoresmirnov Test Asyim. Sig (2-tailed), it was
obtained thateachof the variablessuchasincentivesis
0.125> critical value(P) of 0.05,work passionis 0.142>
critical value(P) of 0.05 job satisfactiornis 0.197 >critical
value (P) of 0.05,work achievemenis 0.124 > critical
value (P) of 0.05. Thus, it can be concluded that the
sample data in this research is derived from a normally
distributedpopulation.

5. ANALYSIS AND DISCUSSION

5.1 Instruments Test/ Validity and Reliability Tests

The research instruments consist of Incentives (X1),
Work Passion (X2), Job Satisfaction (X3),damork
AchievemeniX4) in order to facilitatein preparingdata
measurementools basedon the conceptualframework
that has been mentioned in operational limits and eac
researchvariable.

From the results of validity and reliability tests for each
statement items of the variable, it was found that all items
are valid and relialy feasible. The validity and reliability
tests of the research instruments were tested uding
version 21.0.

1. The first structure linearity test was conducted on (X1), work passion (X2) and job satisfaction (X3) is not
incentives and worlpassion as dependent variables and linearly formed. Ha = regression model between

job satisfaction as an independent variable (X3= P31X1 incentives (X1), work passion (X2) and job satisfaction
+ P32X2 + el) with the following hypothesis (X3) is linearlyformed.

statementsiRio = regression model between incentives

h5.3 Linearity Test

Linearity test was conducted by comparing the
Fcount value with Ftable with the help of SPSS
program

Incentives (X1)
P31X1

Job satisfaction (X3)

work passion

P32X2

Figure 2. Regression Model of Structure 1 Source: Processed regression model, 2014

To calculate Fable the probability [) equal to 0.05 is linear.

used while the results of the calculation of F value of2! The second structure linearity test was conducted
structure 1 equation uses SPSS 21 ased on linearity ©ON job satisfaction as a dependen; variabted work
test results of structure 1 equation (X3=P31X1 + P32X2 achievement as an independent variable (X4= P42X2 +
+ el) with predictors (constaof) incentives and work P43X3 +"2) with the following hypothesis statementR:
passion and theependent variatlolework achievement, Ho = regression model between job satisfaction (X3) and
the value ofFcountis 5.651 while the value ofthpleis  Work achievement (X4) is not linearly formed. Ha =
3.05, as th@alue of eount> Ftableor 5.651 > 3.05, then regression model between job satisfaction (X3) and work
Ho is rejected, asuch the regression model between achievement (X4) is not linearly formed.

incentives, work passion towards job satisfaction are

10
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Incentives (X1)
P41X1

Job satisfaction (X3) \ P43X3 > Work achievement (X«

Work Passion 42X2

Figure 3 Regression Model of Structure 2 Source: Processed regression model, 2014

To calculateFtable the probability () equalto 0.05is  passion (X2) as structure 1 equation (X3=P31X1 +
used,while the calculationof the F valueof structure2 ~ P32X2 + el), the VIF is within tolerance limithat has
equationused SPSS 21.0. Based on the results of linearitp€en predetermined (nomorethan 5), thus thereis no
test of structure 2 (X4 = P41X1 + P42X2 + P43X3 ¥2) multicollinearity in this researchvariables.Additionally,
with predictorgconstantyf incentives,work passionand thetestresultsfor thethreeindependent variables such as
job satisfaction with dependentvariable of work Incentives (X1), work passion (X2) and job satisfaction
achievementt is known that the value of Eountis 9.375 (X3) asstructure 2 equauo_n ()_(4_ = P41X1 + P_42X2
while the value of Eableis 2.66, since the value o&&unt P43X3+ "2),the VIF valueis within tolerancelimit that

> Ftable or 9.375 >2 66 th. H is reiected A h hasbeenpre-determined(not morethan 5), thus there is

abie ot 5. -00,INEN MO IS TEJECIEAAS Sucha ., 1 yiticollinearity in this researchariable.
regression modebetweenincentives, workpassionand

job satisfactiontowards work achievement atmear. 5.5 Hypothesis Testing

This research uses pathnalysis to test the pattern of
relationship which reveals the effect of a set of variables
on other variables, be it direct effect or indirect effect.This
hypothesisaimsto seewhetherthereareadirecteffectand
indirect effectamongstthe variableswhich can beseen
from the results of the calculation of path coefficient,
whilst to know the significant level, we compared
Sig.countwith 0.05. After the count is obtained, the
following terms are used to interpret thresults:

5.4 Multicollinearity Test Results

Multicollinearity is used to test whether there is a strong
correlation between independent variables in the
regression model. The method used to draw the
conclusionis by observingthe valueof Variantofinflation
factor(VIF), which is not more than 5 (Rumengan, 2013:
240).

Based on multicollinearity test results for both
independenvariablesncludingincentives(X1) andwork

Il If Sig value# 0.05, then Ho is rejected and it leaves a signifiedfect.

Il If Sig value. > 0.05 then Ho is accepted and it leaves a nonsignifaftett.

Based on the results of the calculation of Path Analysis oBased on the direct effect of each variable above, the
Equation 1 andEquation 2, it is discovered that the indirect effect between exogenous variables and
results of calculation of path analysis and a significantendogenous variables can be calculated through
level of direct effect amongst the variables as follows: intervening variable with the following calculation:

a)l  The resultsof path analysisof incentives(X1) on 1)  The effect of incentives (X1) on work achievement
job satisfaction(X3) revealeda path coefficientof 0,138  (X4) through job satisfaction (X3) is obtained from the
with Sig. of 0,095>0.05; hence, it can be concluded thatesults of the multiplication between the X1 regression
the path coefficient isonsignificant; coefficient and X3 regressiaroefficientThe direct effect

b)!  The results of path analysis of work passion (X2)ofincentives (X1) on work achievement (X4) is obtained
on job satisfaction (X3) revealed a path coefficient of 0,14fom regression coeffici¢rof X1 valueon X4 (P41X1)

with Sig. of 0,081<0.05; hence, it caa boncluded that which is -0,072,while the indirect effectof X1 on X4

the path coefficient isonsignificant; through X3 is obtainedfrom the multiplication of X1

c)!l  The resultsof path analysisof incentives(X1) on  regression coefficient with X3 regression coefficient on
work achievemeniX4) revealeda path coefficientof - X4, asfollows:

0,072 with Sig. of 0,371<0.05; hence, it can be concluded

that the path coefficient isonsignificant. (P31X1 x P43X3) = (0,138 x0,208)

d)!  The results of path analysis of work passion (X2)= 0,029

on work achievement (X4) revealed a path coefficient o he total effect &1 on X4 is seen from direct effect plus
0,296 with Sig. of 0,000<0.05, thus, it can be concluded+) indirect effect =-0.072 + 0,029 =0,043 Criteria for
that the path coefficient isignificant; drawing conclusions:

e)l  The results of path analysis of jdatisfaction (X3) al If the coefficientvalueofindirecteffect> direct
on work achievement (X4) revealed a path coefficient oéffect,then the variableof X3 is anintervening variable,
0,208 with Sig. of 0,004<0.05; hence, it can be concludeghichthe real effect imndirect.

that the path coefficiens significant; b. If the coefficient value of indirect effect <
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direct effect, then the variable of X3 is not an intervening ConclusionThe valueof 0,030< 0,296 ,meaningthat the
variable, which the effect direct. coefficientvalueof indirect effect< direct effect,then X2
Conclusion: The value of 0,029-8,072, meaning thatthe affects X4 directly or in other words, X3 is non
coefficient value of iricect effect > direct effect, then X1 intervening variable or the real effectdérect.

affects X4 indirectly or in other words, X3 is an

intervening variable or the real effect is direct. In orderto discoverthe significanceof indirect effect,we
2)!  The effect of work passion (X2) on work  mustfirst calculateerror 1 (el)anderror2(e2)values with
achievemen(x4) throughjobsatisfactior(X3)isobtained the help of AdjustedR Squarevalue for equations of
from the results of the multiplication between the X2 structure 1 and structure 2. The calculationresults of
regression coefficient and X3 regressiooefficient. AdjustedR Squardor equationsof structure 1 obtaineda
The direct effecbf work passi@gX2) on work achievement value of 0.049,and to determinethe value of the path
(X4) is seen from X2 regression coefficient valueXgh  coefficienwith its residuals (el1) thiollowing calculation
(P42X2), whichis 0,296;while indirecteffecof X2 on X4  is used:

through X3 can be seenfrom the multiplication of X2

regression coefficient on X3 regression coefficient

towards X4 adollows:

(P32X2 x P43X3) = (0,144 >0,296) While the valueof Adjusted R Squafer structure 2

=0.030 _ _ equation obtained a value of 0.121, then to determine the
The total effect o2 on X4 is seen from direct effect added yqjye of path coefficient with its residuals (€2), the

with (+) indirect effect = 0.296 + 0,030 = 0,326 Criteria following the calculation is used:
for drawing conclusions:

al If the coefficientvalueofindirecteffect> direct

effectthenthevariableof X3 isaninterveningvariable,in

which casethe real effect indirect.

bl If the coefficient value of indirect effect < ) -
direct effect, then the variable of X3 is not an intervening Based on theesults of the calculation of path coefficient
variable,in which casethe effect iglirect. the following figure 4 model is presented

P41X1=-0,072

P31X1=0,138

P42X2=0,296

P32X2=0,144
P43X3=0,208

Figure 4 Model of path analysis resulted from hypothesis Testing Source: Processed model analysis, 2014

5.6. Discussion of Hypothesis Testing Results 2! The effect of Work Passion on Job Satisfaction
Based on the results of the current study, there is seveiThe results of pathanalysis of work passion (X2) on job
hypothesis that can be studieBelow are discussed the satisfaction (X3) revealed a path coefficient of 0,144 with
results of the seven hypotheses testing: Sig. of 0,081>0.05; hence, we can conclude that the path
1! The effect of incentives on job satisfaction coefficient is nonsignificant where;

The results of path analysis of incentives (X1) on jobHO: X2 has a nonsignificant effect on X3 H1: X2 has a
satisfaction (X3) revealed a path coefficient of 0,138 wittsignificanteffect on X3 Criteria for testing the hypothesis:
Sig. of 0,095>0.05; thus, wean conclude that the path HO is rejected if the value of sig<0.05 HO is accepted if the
coefficient is nonsignificant where; value of sig>0.05

HO: X1 has a nonsignificant effect on X3 H1: X1 has aThe conclusion: The value of Sig. 0.081>0.05, then HO is
significant effect on X3 Criteria for testing the hypothesis: accepted thus leaving X2 (work passion) has a
HO is rejected if the value of sig<0.05 nonsignificant effecon X3 (job satisfaction).

HO is accepted if the value of sig®® With the secondhypothesisproved that there is no
The conclusionThe valueof Sig.0.095>0.05thenHO is  significant direct effect betweenwork passionand job
acceptedhusleavingX1 (incentiveshasanonsignificant  satisfaction, it indicates that work passion in an
effect on X3 (jolsatisfaction). organization or institution where the research is
With the first hypothesis proved that there is no conducted has not beeable to significantly improve
significant direct effect between incentives on jobemployee/teacher satisfaction.

satisfaction, it indicates that incentives in an organization3.! The effect of incentives on work achievement

or institution where the research is conducted have notThe results of path analysis of incentives (X1) on work
been able tosignificantly improve employe/teacher achievement (X4) revealed a path coefficient®@072
work satisfaction. with Sig. of 0.3719.05; thus, we can conclude that the
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path coefficient is nonsignificant where; (X4)is obtainedfrom regressiorcoefficienof X1 valueon
HO: X1 has a nonsignificant effect on X4 H1: X1 has aX4 (P41X1) whichis-0,072 while the indirect effecbf X1
significant effect on X4 Criteria for testing the hypothesis: on X4 through X3 is obtainedfrom the multiplication of
HO is rejected if the value of sig<0.05 HO is accepted if theX1 regression coefficient with X3 regression coefficient

value of sig>0.05 on X4, as follows:

The conclusionThe valueof Sig.0.371>0.05then HO is (P31X1 x P43X3) =(0,138 x0,208)
acceptedhusleavingX1 (incentiveshasanonsignificant = 0,029

effect on X4 (worlachievement). The total effect &f1 on X4 is seen frondirect effect plus

With the third hypothesis proved that there is no (+) indirect effect =-0.072 + 0,029 =0,043 Criteria for

significant direct effect between inuéves and work drawing conclusions:

achievement, it indicates that incentives in ang I the coefficientvalueof indirect effect> direct

organization or institution where the research is gffect then the variableof X3 is an intervening variable,

conducted have not been able to significantly improveynich the real effect imdirect.

employee/teacher work achievement. b.! If the coefficient value of indirect effect < direct
i effect, then the variable of X3 is not an intervening

4! The effect of Work Passion on Work variable, which the effect @irect.

Achievement ConclusionThe valueof0,029> -0,072 meaningthat the

The results of path analysis of work passion (X2) on work cefficientvalueof indirect effect> direct effect,then X1
achievement (X4) revealed a path coefficient of 0,296 withtfects x4 indirectly or in other words, X3 is an

Sig. of 0,000>0.05; hence, we can conclude that the paﬁhtervening variable or the real effectdirect.

coefficient is nonsignificant where; This sixth hypothesis which state that there is an indirect
HO: X2 has a nonsignificant effect on X4 H1: Xasha  effect of incentives on work achievement through job
significant effect on X4 Criteria for testing the hypothesis: satisfaction leads to the conclusiorattwith the policy of
HO is rejected if the value of sig<0.05 HO is accepted if the)roviding incentives, teachers work achievements will
value of sig>0.05 _ ~ improve through job satisfaction. Therefrom, in this case,
The conclusionThe valueof Sig.0.000>0.05thenHOis  ncentives provision and job satisfaction can be directly
rejected thus leaving X2 (work passion) has a |inked through job satisfaction variable.

nonsigificant effect on X4 (jolsatisfaction).

With thefourth hypothesigprovedthatthereissignificant 7| The effect of work passion on work achievement
directeffectbetweenwork passiorandwork achievement, through job satisfaction
it indicates that teacher work passion in an organizationTne results of path analysis of work passion (X2) on work
or instituti(_)n _V\_/here th_e research isonducted has been 5.nievement (X4) through job satisfaction (X3) are
able to significantly improve employee/teacher work gpiainedfrom the results of multiplication betweenthe
achievement. X2 regressioncoefficientand X4 regressioncoefficient.

) ) The direct effect of work passion (X2) on work
5! The effect of Job Satisfaction on Work  achievement (X4) is seen from X2 regression coefficient
Achievement _ _ _ _ value onX4 (P42X2), which is 0,296; while indirect effect
The results of path analysis of job satisfaction (X3) ongf x2 on X4 through X3 can be seen from the
work achievement (X4) revealed a path coefficient ofyytiplication of X2 regresion coefficient on X3
0,208 withSig. of 0.004<0.05; hence, it can be concludedegression coefficient towards X4 &slows:
that the path coefficient is significant where; (P32X2 X P43X3) = (0,144 x0,296)
HO: X3 has a nonsignificant effect on X4 H1: X3 has aj g3
significant effect on X4 Criteria for testing the hypothesis: 114 total effect %2 on X4 is seen from direct effect plus
HO is rejected if the value of sig<0.05 H9accepted if the (+) indirect effect = 0.296 + 0,030 = 0,326 Criteria for

value of sig>_0.(?5 : . drawing conclusions:
The conclusionThe valueof Sig.0.004>0.05then HO is al If the coefficientvalueofindirect effect> direct

rejected thus leaving X3 (work passion) has a effect,then the variableof X3 is anintervening variable,
nonsignificant effect on X4 (jobatisfaction). which the real effect imdirect

With the fourth hypothesis proved that there is b. If the coefficient value of indirect effect < direct
significant directeffect between job satisfaction and work ell‘-fect then the variable of X3 is not an intervenin
achievement, it indicates that teachersO job satisfaction i -~ 9

- e . variable, which the effect direct.
an organization or institution where the research is L .
conducted has been able to significantly improVe(:oncluslon]'hevalueof0,030< 0,296 meaningthat the

employee/teacher achievement at work. coefficientvalueof indirect effect< direct effect,then X2

6. The effect of incentives on work achievement affects X4 directly or in other words, X3 ison-
N ; . . intervening variable or the real effect direct.
through job satisfaction

L . Thi nthh hesi intai i i
The results of path analysisof incentives(X1) on work is seventhhypothesismaintainsthat there s a direct

achievement(x4) throuah iob satisfaction (X3) ar effect of work passionon work achievementwithout
; (X4) ugh | tisfaction (X3) are 14,01 the job satisfaction variable, where the results of
obtained from the results of multiplication between the

: o . . .~ the tests conclude that with work ion her work
X1 regression coefficient and X4 regression coefficient ork passion, teacher wo

: . . . achievement improve Therebre, in this case, teachers
The directeffectofincentiveg(X1) onwork achievement work passion can be directly linked tohe work

achievementariable.

6. CONCLUSIONS AND SUGGESTIONS
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6.1 Conclusions

Based on the results of data analysis, hypothesis testing.!

and descriptive findings from the questionnaire with the
samples size af83 teachers in the City of Medan, the
following conclusions are drawn:

1! From the results of the test conducted, it is
concluded that there is a direct yet naignificant effect
between the variableof incentives on teacher job
satisfactionwith a pathcoefficientvalueof0,138with Sig.
0f0,095>0.0%nd t count (1,676) > t table (1.65at0.05
and 2.35 at =0.01). With the first hypothesis proved that

significantlyimproved.

From the results of the test conducted,it is
concludedthat there is a direct and significant effect
betweerthe variables ofwork passionandteachers work
achievement witha path coefficientvalue of 0,296 with
Sig. of 0,000>0.05and t count(3,709)> t table (1.65at

1 =0.05 and 2.35at ! =0.01). With the first hypothesis
provedthat thereis the significant direct effect of work
passion on work achievement, it indicates that work
passion in an organization or institution where the
research is conducted, in the city of Medan, can

there is no significant direct effect between incentives orsignificantly improve teactrs work achievement in

job satisfaction, it indicates that by providing incentives
in an organization or institution where the research is
conducted, in the city of Meddjas not been able to
significantly improve employee/teacher job satisfaction.
This requires other variables tsignificantly improve
employee/teacher job satisfaction.

2! From the results of the test conducted,it can be
concludedhat thereis a direct yetnon-significanteffect
betweenthe variable of work passionon teacherjob
satisfaction with path coefficient 0,144 with Sig. of
0,081>0.05andt count (1,753) >t table (1.65 &t=0.05
and 2.35 at =0.01). With the first hypothesis provetthat
there is nosignificant directeffectbetweenwork passion
and job satisfaction,t indicatesthat work passionin an
organization or institution where the research is
conducted,in the city of Medan, has not beenable to
significantly improve employee/teacher satisfaction.
Thus, other variables should be sought in order to
significantly improve employee/teachesatisfaction at
work.

3!  From the results of the test conducted,it is
concludedthat there is a direct and significant effect
betweerthe variables of jolsatisfaction on teachers work

carrying out their dailyduties.

6. The test results indicated that there is an indirect
effect of incentives on work achievement through job
satisfaction with a path coefficient of 0,029. This sixth
hypothesis indicates an indirect fe€t of incentives
variable on work achievement through job satisfaction.
With the results of the tests, it is indicated that the
provision of incentives at a workplace will improve
teachers performance through job satisfaction, thus, in
this case, incentes and work achievement can be directly
linked tothe job satisfactiorvariable.

7. The test resultsindicatedthat there is no indirect
effectof work passionon work achievementhrough job
satisfaction with a path coefficient of 0,030. This seventh
hypothesis indicates a direct effect of work passion
variable on work achievement without through job
satisfaction. With the results of the tests, it is indicated
that passion at work will improveteachers work
achievementthus, in this case work passionis directly
linkedto work achievemenvariable.

6.2 Suggestions

achievement with a path coefficient value of 0,208 withBased on the above explanations and conclusions, the

Sig. of 0,004>0.05 anddount (2,909)> t table (1.65at
1=0.05 and 2.35at ! =0.01). With the first hypothesis
provedthat thereis significant direct effect betweejob

following suggestions are offered:
1!  Despite thefact that thevariable of incentives &
a nonsignificant direct effect on worlachievement and

satisfaction and work achievement, it indicates that workWOrk passion and jobatisfactiorhavea significanteffect
passion in an organization or institution where the O improvement of work achievement,this variable,

research is conducted, in the city of Meda canhowever,must be well implemented and improved on a
significantly improve employee/teacher achievement incontinuous basis in order to achievee best work

their daily tasks
4! From the results of he test conducted, it is
concluded that there is a direct yet naignificant effect

achievement so as tmaximally achieve the prdefined
goals orobjectives.
2! It is suggested that further research can add

between the variables of incentives on teachers worle€veral more variables, both exogenous and endogenous
achievement with a path coefficient value of 0,138 witOr the purposeofimproving andexpandingthe resultsof

Sig. 00,371>0.05 and count (-0,897)> t table (1.65at
1 =0.05 and 2.35at ! =0.01). With the first hypothesis
proved that there is no significant direct effect between

incentives on work achievement, it indicates that by

providing incentives in an organization or institution
where the research is conducted, hretcity of Meda, has
not been able to significantly improveteacher
achievementt work. This thus requiresother research
variables so that teacher work achievement can be

this researchso that the expectedfindings may bring
more benefits for the development and advancement of
educationespecially in the City of Medan. In addition, the
municipal Government of Medan can also take strategic
steps that may help improve the quality of education in
the City of Medan in general and iparticular.

This is an Open Access article distributed under the terms of the Creative
Commons Attribution Licence
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1. Introduction in the Greekprivate sector, highlighting the relationship
betweensatisfactionand organizational commitmentin
The modern business environmenbeing particularly  fact, the creationof employment captive workers has
dynamic requires new techniques forachieving provento be the organizationOsost difficult task to
competitive advantage. In accordance with ZeygaridisachieveThe outcomeof various surveysas shownthat
and Stamatiadis (1997}the creation of an excellent work engagement is positively associated with
climate of cooperation with employeesasprecondition  organizational results, such as the Ilow rate of
for reachinga businessGmal objectives Therefore,the  resignations, higp organizational commitment,high
satisfaction of employees is considered an importanfinancial and business organizational performance
factorin the success of the compamsyncethe worker is  (Salanovatal., 2005Steger efal., 2013 SaariandJudge,
perhaps the most important componenBusinesses 2004). The Specific Objective of the Studys:
appreciatingthese factors and making proper use ofithe Measurement of theeffect of job satisfaction on
collected data may shape the economic and workingorganizationalcommitment.
conditions governing their operation, placing greater
emphasis on relations with themployees (Teridis and 2. Literature Review and Research Hypotheses
Tziwrtzakis, 2004;Bontis etal., 2011).Many surveys
have been conducted in the last decade for job satisfactidghl. The concept of job satisfaction
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Job satisfaction reflects the general attitude of employee¢Bacotic andBatic, 2013 e etal., 2014), as they relate to
towards the work, whether they are happy with the the cleaning and shaping of the space (Locke, 1976), (iii)
profession or their work (Porteet al., 1975;Locke and relations with ceworkers: the camaraderie in
Henne, 1986Spector, 1997)n particular, job satisfaction combination with good interpersonal relationships of
highlights the degree of identification of personality and employees contribute to creating a positive and more
the needs of the employee with the characteristics of thgroductive work dmate, favoring the employee's
working  environment (Wanous and Lawler, emotional state(Robbins and Judge, 2011) and (iv)
1972; Holland, 1996, while connected to the mental promotion: promotion capabilities provide opportunities
health of workers, profitabilityand satisfaction (Spector, for personal growth, taking more responsibilities and
1997. Also, job satisfaction has a positive impact onsocial recognition, and is directly related amincrease in
running a business, becoming a major factor in theearnings (Locke, 1976).
emergence of wellunctioning working conditionsAt the
same time,it plays an important role in gaining and 2.3. The concept of organizational commitment
maintaining competitive advantage under the appropriateOrganizational commitment is considered one of the most
leadership styldMcGrath and MacMillan, 2000),as an  important elements of each company, as is the power
increase in performance providegiality service and between the businesss internal and external
products, faster service andcreates long-term  environmentthat represents theextent to which the
partnerships, ensuring sustainability and developmentemployee feslapart of the businesAdditionally, as an
(Bontis etal., 2011).However, the negative or positive extra element the correlation between personal and
critical assessment is directly related the mood and organizational objectives and valuess given by
emotional situation in which the workezxistsatagiven  Ghorbanhossein2012). At the same time, organizational
time, the prevailing woking conditions, as well as the commitment is determined with regard to the
requirements of the connectiowork and expectations psychological condition of the worker, in whicls
(Bush and Middlewood, 2005). characterized the relationship of an employee with the
company, leading to a strong belief in the valuedhef
2.2. Factors influencing job satisfaction business, irgntion to pay significant effort for the
Over the years, a plethora of surveys investigatbe  achievement of objectives, as well as a desire for continued
factors influencing satisfaction of workers, the result of cooperation (Meyer and Allen, 199Lliden etal., 2000;
which categorie (a) internal and (b) external factors Mowday and Steers 1979; Porter et al,
(Spector 2000Q. Internal factors focus on the personality 1974). Organizational commitmentdirectly influences
factors, including beliefs and values that shape theerfamance, as well as the development of organizational
perception and thgeneral attitude of fie (Buitendach and behavior (Meyer and Herscovitch, 2001; lordanoglou,
Witte, 2005). Specificallythe worker's personality is one 2008; Bakola ahNicholaoy 2012).
of the main factor# job satisfaction. Théocusof control
and negativaffectivity as personality characteristics play 2.4. Types of organizational commitment
a crucial role. Additionally, demographic features The complexity of organizational commitment led
influence the level of job satisfaction and include genderinvestigators toestablishthree dimensions (Meyer and
age and educational levéatisfaction variesmong men  Allen, 1997, Maslach and Leiter,
and women Gonzalezet al.,2008, Hodson, 1989) and it 1997 Robbinsand Judge2011;Bakola and Nicholaqu
is low in the early years of employment and steadily2012): (i) Affective Commitment: the positive emotion of
increases (ector, 2000; Greenberg and Baron, 2000)the employee against the mpany and its objectives
while higher levels of job satisfactiaxist foremployees (Mowday and Steers, 197Meyer ard Allen, 1991),
with a higher level of education which occurs through job satisfaction cooperatibmthis
(Anderson et al., 2001, Scott et al, 2005). External way the development of strong emotional relationships
factorsassociated with both the nature tfe workand between the employee and the compaisypromoted,
other parametersin particular, Hackman and Oldham gaining longterm and stable relations of trust
(1974) developed the theory of characteristics of work (McMahon, 2007), (i) Contumance Commitment:
affecting the attitude of workerd his theory refers to (i) represents the conscious choice of residence of the worker

skills variety, (ii) task identity, (iii) task significance, (iv)
job feedback andv) autonomy (Judge and Klinger,
2007;  Spector, 2000; Saari and  Judge,
2004).Subsequently, théheory of roles is an important
factor (Homans, 195®&atz and Kahn, 1966), according to
which the required behavior of a workar a defined role
arises; indeed the concepts of ambiguity and role conflict
are variables here(Spector, 1997).Moreover the
following parametersare the most popular and important
factors influencing job satisfactio) pay:a multitude of
studies have highlighted the fee@se of the major factors
in worker satisfaction, because itastimulating force for
this (Robbinsand Judge, 2011), (ii) working conditions:
normal working conditions canpositively impact on

in the company, taking into account the potential cost
involved with the disengagement (Meyer and Allen,
1991), (iii) Normative Commitmentocial obligation of
the employee to th company and is mainly based on
ethical reasons and factors (McMahon, 2007).

From all the abovementioned, the hypothesalefined
are

H1l: There is a positive relationship amongpb
characteristicand organizational commitment.

H2: There is a positive relationship among rewards and
organizational commitment.

H3: There is a positive relationship among promotion and
organizational commitment.

satisfaction of the workers against the adverse conditions

1%
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H4: There is a positive relationship among work respondentsareaged between 124, 35% between 289,

environment and organizational commitment. 26% between 3@4, 21% between 464, while 7%are

H5: There is a positive relationship among social aspectaged over 65. It is noteworthy that 54% of respondents

of job and organizational commitment. are university graduates, 25% argecondary school
graduates and 18% are postgraduate gtugtaduates

3. Research Methodology while 2% are holders of doctoral and 1% are primary
graduates. The majority of businesses (50%n the

3.1. Sample andData Collection returned questionnaireare services, 40% commerce and

In order to reach the objectives of this study, research wad.0% industries. The final sample size439 enterprises,
conducted during the months ofanuaryto March of  of which 22% are very small (<9 employees), 48%
2018. A structured questionnaire was used as the researcdmall (1049 employees), 28% are medigined (56249
instrument. The studyOsarget population wasprivate  employees), while 10% are ksized enterprises (over 250
Greek enterprie employeeghroughout Greece60% of employees). In employment, 74% are employees, 20% are
them are men and 40% women. Particularly, 11% okupervisors and only 6% are managers.

3.2. Instrument Development Agree). The third and most important part consists of
The dual meaning of job satisfactiomasexamined athe  four statements, adopted frordamora &ad Madariaga
independent variable and is measured in two ways: eithef2017) that refer to organizational commitment. A five
as aresult of the factors that affect,ibr as a total.The  point Likert scale wasagainused for these statements
measurement of job satisfactismsundertakereithervia  (1=Strongly Disagree through to 5=Strongly Agree).
an interview process or using questionnaires. For this The statements are: Ol feel confident about the businessO,
reason, a variety of questionnaireave occasionally been @ suggest my friends to work in the businessatd workO,
developedthe most importantof whicharelisted below: OI'm willing to pay great effort to help the company
(i) Smith, Kendal and HulinOs(1969) Job Descriptive succeedO, Ol feel proud when | tell others that | belong to
Index (JDI) consisting of five areas: work, salary, the latterO
promotion possibilities, the head and tbelleaguesThe
answers are of the forfives”, "I'm not sure "and "No",  3.3. Validity and Reliability of Research Instrument
andfrom the sum of the results of these dimensions, theSeveral tests were performed to establish Content
total job satisfaction indexis established(Spector, Validity, Construct Validity and Redbility of the
1997, Candan, 2013;  Vroom, 1964), research instrument. In particular, oatert validity
(i) MinnesotaSatisfactionQuestionnairglMSQ) (Weiss, addresses how well the items developed aae
2002) with two comprehensive editions of 1i#@ms and representative sample of all the items that might measure
a Summary of 20 itemsPoints of reference are the 20 the construct of interest (Kimberlin and Winterstein
dimensions: camaraderie, promotion, salary, relationshi2008). To ensure content validity primary a review of the
with supervisor, safety, achievements, recognitionliterature on the subject of the study was made and
responsibility, political organization, creativity, diversity, secondly a pilot test in a panel of experts (professors and
autonomy, authority, social prestigeapacity utilization, professionals) was conducted.
ethical values, social services, work conditions, technical The Construct Validity test was thaext step
support, activity (Candan, 2013; Spector, 199¥he undertéken in the validation procedureaimed at the
range of responses raadrom "Very satisfied" to "Very harmony between a theoretical concept and a specific
dissatisfied" ina five-point scale (Zavlanos, 200®/eiss, = measurement process, evaluated with the three methods
2002), (iii)Jobin Genera ScalgJIG) with 18 elements in above (Cao and Dowlatshahi, 200%)) A test of
the form of adjectives or short phrases widpossibility  unidimensgonality, which gives evidence of a singléclat
to reply "Yes", "no" or "not sure" (Smith etal., construct (Flynn et al., 1990)using exploratory factor
1987).This is considered articularly reliable method analysis (EFA)Principal Component Analysis was used
andsufficientlyassociated with other measurement seale for the extraction of the factors. The Varimax rotation
of overall work satisfaction (Russell at., 2004;Balzer = method of the axisvas adopted; thiss one of the most
etal., 1990). popular methods obrthogonal rotation (Sharma, 1996;
For this study, he instrumentOs developmentHair et al., 1995) BartlettOs test of sphericity was
was based oman extensive literature review and all the performed totesting the appropriateness of the data for
items which have been us@aupreviousrelevantstudies  factor analysis. MoreoveKaiserMayer-OlkinOs (K.M.O)
were adoptedt consists of threparts with 38 items. The Measure of Sampling Adequacy (M.S.A) of was ydad
first part refers to general information about the is the mat popular diagnostic measure and it estimates
enterprises and private employeasich as the type and the extent to which some items belong to the same factor
size of business, gender, age, educafidve second part K.M.O should be greater than 0,8 (Sharma, 1996) and f
evaluates job satisfaction of private employemsd the determination of the number of the factors the
consists of twentytwo statements, which are adopted criterion of Eigenvalue was usedFactors wlose
from Aspioti, 2013; Lapanaiti, 2012; Anyan@®15; Men, Eigenvalue exceeds one are selected. Finally, as far as the
2010 and Mohamed, 2016The intentions of job test of significance of items is concerndtlie factor
satisfaction are: OJob CharacteristicsO, OPay anadings were checked.
PromotionO,Work EnvironmentOand OSocial Aspts of After running a factor analysis with the 22 items
the jobOa fivepoint Likert scale was used for the 22 used to determingob satisfactiona factor model was
statements (1=Strongly Disagree through to 5=Strongly createdwith 5 distinctive factors. A second factor analysis

1&
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was performed for the 4 items of empley@mmitment. tables 1 and 2. All the results are very satisfying as they
The subsequentesults of factor analysis are preseniad cover the restrictions mentionegreviously.

Table 1. Factor Analysis for 22 items of job satisfaction

Items Loadings Factors
| understand how my job contributet® the achievement of the strategic 0.720
goals of the company. ' Job Characteristics
Through my work, my personal ambitions are met. 0,594
| use important skills and my ability to perform my work. 0,745 Eigenvalue
The training provided malevelop my skills and knowledge. 0537 1,640
My workload is satisfactory. 0524
| feel that my fee is fair for the work they offer. 0,355 Rewards
The benefits you derive are better than those offered by other companie 0,667
Additional economic benefits (bonus) asatisfactory. 0,678 Eigenvalue 1,111
The training provided me a factor for advancement or increased financié 0527 Promotion
reward me. ’
There are significant chances for advancement in my work. 0,740 .
There are equabpportunities for all employees. 0,778 Eigenvalue 1,540
Those who carry out their work properly are more likely development. 0812
The company has a good workforce. 0,630
The business that | work is known as a good employer locally. 0,618 Work Environment
| am satisfied from the natural environment of the company. 0,628
Communication in the business that | work ranges to satisfactory levels 0,657 Eigenvalue
There are relationships among colleagues of different parts. 0,710 8,353
There are relationships amongplleagues of the same Department. 0,833
The company assumes responsibility for the society. 0,686 Social Aspects
The company assumes responsibility for the environment. 0,634 of job
The company has strong future growth prospects. 0,630

. . Eigenvalue
The company outperforms its competitors. 0,741 1.219
K.M.O = 0,845
Bartlett's test of sphericity
Approx. Chisquare 5452,832
df 231
Sig. 0,000
Total Variance Explained 69,6696
Table 2. Factor Analysis for 4 items of Commitment

ltems Loadings Factors
| can trust my organization. 0,705 Commitment
| suggest my friends to work at the same organization. 0,810
I'm willing to make great efforts to help the organization to succeed. 0,336 Eigenvalue
| feel proud when | tell others that belong to this organization. 0,863 2,598
K.M.O =0,719

Bartlett's test of sphericity

Approx. Chisquare671,134

df 6

Sig. 0,000

Total Variance Explained 64,943%

(ii) A test of discriminant validity: Discriminant validity —coefficients between the pairktbe variables are less than
copes with the concept that differing constructs should bethe CronbachOs alpha (Churchill, 1979). The table below
dissimilar (Burns and Bush, 1995). An indicator ofpresents the findings from theest which is very
discriminant validity can be found if the correlation satisfactory.

Table 3. Test for Discriminant Validity

1 2 3 4 5 6

Job Characteristics 0,69k
Rewards 0,517 0,797
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Promotion 0,444 0,520 0,765
Work Environment 0,488 0,570 0,562 0,88¢
Social Aspects of job 0,480 0,472 0,511 0,673 | 0,788
Commitment 0,508 0,466 0,430 0,577 0,642 0,80%

aCronbachOs alpha index

(i) A test ofConvergent Validity ConvergentValidity is

Finally, a reliability test, which measures the internal

believed to be acceptable when all item loadings are moreonsistency, was performed. Internal consistency will be
than 0,5 (Wixom and Watson, 2001) and the items for allmeasured using Cronbach's alpha coefficient. CronbachOs
construct load onto one factor with an eigenvalue greateralphashould be more than 0,7 so as todaracterized a

than 1. Tables 1 and 2 show all items, that have loadeliableconstruct(Nunally, 1978)As shown in the table

greater than 0,5 and the ggnvalue for all factors is
greater than 1.

Table 4. Reliability Analysis

4 all the indices are greater than 0,7 except from the index
of job characteristics which is marginally accepted

age of employeeghere is a difference on ORew:;lrdsO,
Work EnvironmentO, OSocial Aspects of jobO and

Factors CronbachOs alpha OCommitmento.
Job Characteristics 0,691
Rewards 0,797 Table 6. ANOVA, Age
Promotion 0,765 Eactors E Sig.
Work Environment 0,880
- - . Job 0,659 ,621
Social Aspects of job 0,788 Characteristics
Commitment 0.805 Rewards 6,323 000
. Promotion 1,177 ,320
4. Data AnalyS|SDReSU|tS Work 2428 047
L Environment
The means and standard deviations for all faetors used Social Aspects of 5163 000
in the analyss are presented in table Bccording to the job ' '
results, employees are more satisfieavith OJob -
CharacteristicsO @Vork EnvironmentO and OSocial Commitment 7,661 000

Aspects oﬂobOOr] theother handthey are less satisfied
with OPromotionO and ORewardsO. Moreavgloyees
are very committedo their organization.

Table 5. Basic Measures

St. Coefficient
Factors Mean Deviation of

Variation
Job
Characteristics 4,00 0,501 12,5246
Rewards 3,41 0,903 26,480
Promotion 3,33 0,850 25,520
Work
Environment 3,94 0,643 16,326
Social Aspects
of job 3,83 0,676 17,696
Commitment 4,09 0,666 16,28

The coefficient of variation showthat the extent of
variability of the mearscore igjuitelarge. Thus, ANOVA
is usedto determine whether there are any statistically
significant differencesln terms of gender, there is no
difference inany factor. In any case Sig.*+0.05.As to

Table 7. ANOVA, Education

Specifically, moreemployees over 45 years of age are
satisfied from ORewardsO, while less satisfiethase in

the 30-44 yeargange The @Vork EnvironmentO satisfies
more the employeesgedl15-24 and less those aged over

65 years, while OSocial Aspects of jobO shows more
satisfied employees over 45 and légan 25-29 years.
Finally, according to commitment, tteeemployees aged
above45 are more committed in contrast tbose in the
25-29years range

In addition, table 7underlines the statistically significant
differences between education level and all satisfaction
factors except from OJob CharacteristicsO. From
ORewardsO the most satisfied are the graduates of primary
school, those whodve master and doctoral and less

are graduates of secondary school. OPromotiamed
Vork EnvironmentO showthat postgraduatesare the
most satisfied employees in contrast witte graduates of
primary and secondary school. The last factoir the
OSocial Aspects of jobO positivaffects more PhD.
holders than secondary schagriaduates The final result
refers to PhD. holders ancgrimary graduates as the most
committed employees against university graduates.

Factors F Sig.
Job Characteristics 1,791 , 113
Rewards 5,560 ,000
Promotion 9,480 ,000
Work Environment 2,911 ,013

0
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Social Aspects of job 3,158 ,008
Commitment 9,632 ,000

autocorrelation in the model. The V.L.Findexes of
A regression analysis was performedarder to examine Collinearity are all smaller than 5 and thus nonetbé
the five hypotheses of our study. OCommitmentO was useatiables has problem of collinearity.
as the dependent variablewhile OJob CharacteristicsO,
ORewardsOOPromotionO@ork Environmentd and Finally, table 8 presents the standardized coefficiéBesa
OSocial Aspects of Job@re usedas indendent of the variablesfrom which we can conclude thatll
variables The results indicate that the data are Independent Variablepositively effecton the dependent
appropriate for regression analyssincethe F- statistics  variable OCommitmentO. However, the impact of
is significant (F =82,798Sig.F =0,0000,01). Moreover, ORewardsO and OPromotionO is not significant as the
R-square with a value of 48,9% shows that about the halSig.t>0,05. The Bocial Aspects of jobO (Beta =0,396)
of the total variance of the dependent variable is explainedariable affec more on the OCommitment®Illowed by
by the five independent variables. The regression modeDJob  CharacteristicsO  (Beta=0,192)  am®ork
was alsotested for the autocorrelation and collinearity. EnvironmentO (Beta=0,166)able 9 presents the final
The Durbin-Watson index of autocorrelation is 2,079 ! decision about the five hypotheses.
2, which indicates that there is no problem of

Table 8. Regression Coefficients

Independent Variables Beta t Sig.
Job Characteristics ,192 4,477 ,000
Rewards ,081 1,773 ,077
Promotion ,007 ,152 ,879
Work Environment , 166 3,193 ,002
Social Aspects of job ,396 8,164 ,000

Table 9. Hypotheses Testing Results

Hypotheses Decision

H1: There is a positive relationship among job characteristics @aganizational

, Accepted
commitment
H2: There is a positive relationship among rewards and organizational commitmen Not supported
H3: There is a positive relationship among promotion and organizational commitmé Not supported
H4: There is a positiveelationship among work environment and organizational

, Accepted
commitment
H5: There is a positive relationship among social aspects of job and organizational

, Accepted
commitment

Finally, this study proves the positive relationshipOJob
5. Conclusions CharacteristicsO, OWorEnvironmentO and OSocial
The primary objective of this study was the investigation Aspects of job@ith the Oorganizational commitmentO
of the effect of employee job satisfaction on organizationaThe impact of ORewards@nd OPromotionO is not
commitment, in the private sector of Greece. @&sesult  supported because pbn-significanceThis study focused
of the analysesit is understood that job characteristics on the general private sectoiso future researchers may
such as objectives,nstructions etc, are the most investigate the relationship between job satisfaction and
important factor in employee satisfaction, followed by organizational commitment in each business secidre
work conditions and social aspectdiog job. On the other recording and recognition of employeeproposals for
side, employees are not so satisfied with payments ankleing more satisfiets anotherfuture subjectof research
promotion opportunities.This can be explained by the arising fromthis study.
economic crisis whichasaffeced Greece since 2009 and
is more evident in the private sector. HOWGVﬁTe great This is an OpenlAccgss article distributed under the terms of the Creative
sense of organizational commitmeistremarkable Commons Attribution Licence
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ARTICLE INFO ABSTRACT

Article History Purpose

Receivedl3 SeptembeR018 Beginning from the assumption that accrual accounting is useful in ensuring the

Accepted? October2018 performance of management systems, this article investigates explanatory fe
concerning the level of accrual accounting adoption in municipalities on the Indol

JEL Classifications island of Java.

128, M15, M48, M53 Design/methodology/approach

Data collection in this study was based on a structured questionnaire sent to the
of Accounting Sections of 119 Javanese municipalities. The instrument for conter
construct validity and reliability was tested. Then, the hypotheses were testew) L
Structure Equation Modelling (SEM) by SmartPLS.
Findings
The results indicate that the variables of top management support, adequate tra
programs, and the quality of information technology has a significant effect on the
of accrual accountingdoption and key are factors influencing the level of acci
accounting adoption. They also indicate that organizational culture is an impor
moderating influence between these variables and the level of accrual accol
adoption.
Research limitations/implications
One of the limitations of this study is that data collection using a survey met
through a questionnaire likely does not capture the wider knowledge of respond
in addition, the questionnaires were distributed only to Javanese npalittes. The
findings of this study and the limitations inherent in it can lead to some furt
research opportunities. For example, further research can examine neglected val
Keywords: such as the size of the organization and its social capital and alsmffetance of
Accrual Accounting, Compliance,  organizational variables such as local political support and support from exte
Government Regulations, auditing processes.
Explanatory Factors Originality/value
To the best of the researcher's knowledge, no study of Indonesian municipalitie
tested the impact of factor suchta® management support, and organizational cultt
as a moderating effect on the level of accrual accounting adoption.
Eastern Macedonia and Thrace Institute of Technolo

1. INTRODUCTION management style when the Suharto regime collapsed in
1998. Since then Indonesia has devebbpa more
) ) democratic  political system and improved the
Since the 1980, a phenomenon has occurred in regard transparency and accountability of the government
a change in public sector management style which icLeod, 2005; Harun, 2007; Harun, Van Peursem &
characterized by the introduction of New Public Eggleton, 2012). The state adopted centralized elections
Management (NPM)Pthe adoption by the public sector for the national legislature and executiverégident), and
of the management style of the private sectorgovernors of provinces and regents or mayowere
(Christensen & Parker, 2010; Christiaed® Rommel, glected democratically rather than appointed by the
2008; Jagalla, Beckér Weber, 2011; Lapsley, Mussari, & central governmentMcLeod, 2005). Indonesia has also
Paulsson, 2009)n Indonesia, there was also a change inintroduced accrual accounting in public institutions to

CorrespondingKhoirul Aswar
E:aswar_law@yahoo.com
DOI:10.25103/ijbesar.13.03



International Journal of Businessand Economic Sciences Applied Research, Voll11, No.3, 24-30

providemoreeffective anefficient services. The adoption institutionalization in the public sector. Mcead and

of accrual accoump was explicitly identifiedas a public Harun (2014) described and analyzed the challenges faced

sector financial reform in the country (Nasution, 2006;in trying to reform public sector accounting in Indonesia.

Nasution, 2008). Additionally, previous research has been done in the
public sector to look at the process of adopting accrual

Financial management refm in Indonesia had been in accounting. Simanjuntak (2010) and Bas (2006)

processfor more than a decade sintiee enactment of Suggested that the adoption of accrual accounting in

Law No. 17 of 2003 on State Finance and Law No. 1 o !ndonesia requiresidequate information technologgnd

2004 on the State Treasur§he formermentioned that trainedhuman resources.

cover a period of five yegrstarting from 2003 until 2008.

Furthermore, the Indonesian government issued aT his paper focuses agxploring theaccrual accounting

regulation or OPeratan PemerintahO (PP) No. 24  adoption with a focus odavamunicipalities. There are

2005 identifying Government Accounting Standards two objectives for this stugl namely: (i to examine the

or OStandar Akuntansi PemerintahO (SAP) as the basis fetationship between explanatory factors such tag

the migration of the government's accounting systemmanagement support, adequataining programs,and

from a cash basis towards an accrual basis. Thithe quality of information technology withthe level of

regulation provideda transition period for the application accrual acounting adoption in Javanunicipalities, and

of accrual accounting based on the SAP of not more thafii) to explore whetherrganizational culture moderase

four years before the budgeting process of 2010. Thishe relationshipamong these factors.

meant that the transition period was from 2005 until

2009. In 2010, the government published regulatiow.N

71 mandating the SAP as the basis for accrual accounting.! RESEARCH QUESTIONS AND HYPOTHESES

to improve the quality and accountability of government

performance to replace PP No. 24 of 800This Previous research has been done in the public sector to

regulation also included a Statement of Governmentiook at the process of adopting accrual accounting.

Accounting Standards or OPernyataan Standkuntansi  Simanjuntak (2010) and Bastian (2006) suggested that the

PemerintahO (PSAP) which stated that these standardsdoption of accrual accounting irthe Indonesia

and accrual accounting methods should be used for thgovernment requires adequate informationcteology,

budget process of fiscal year 2010. However, thosenanagement commitment, and human resources.

reporting entities that had not been able to apply the Similarly, Tickell (2010) explained the most important

accruatbased PSAP were allo@¢o migrate from a cash factor in the adoption of accrual accounting is the

based system towards accridzsed PSAP during a capability of information technology. In line with this,

period of at least four years after 2010. By 2015, theBlondal (2003) argued that the adoptioof accrual

government accounting system had to fully adopt accrualccounting must be based on information technology.

accounting. McGuinness (1988) explained that the most important
factors for adopting accrual accounting is management

The adoption of accrual accounting in the publictsegs ~ commitment. Furthermore, Ouda (2008) explained the
often accompanied bweaknesses and problemsich, factors _that are needed for the c_m_ilon of accrual
during the transition processare associated with accounting, namely: adequate training programs and
organizational and pcedural factors (Cohen, Keimenakis information technology capability. Therefore, the current
& Zorgios, 2007). These several factors include the lackStudy wishes to examine the relationship between the
of trained human resources, motivati@md incentives, independent variables otop managementsupport,
information technology capabilities, and management@d€quatéraining program and the quality of information

commitment (Cben et al., 2007; Cohen, Keimenakis &t€chnology and dependent variable, the level of accrual
Venieris 2012;Irvine, 2011). accounting adoption with moderating effect of

organizational culture (see figure.1Based on the above
literature, the currentresearch questions cdre stated as

In Indonesia, thereare few empirical studies on the follows:

adoption of accrual accounting. For example, Maravat

?;grﬁl%vnilh(fj(i)f?eGr)eA?\?ﬁfélr%asttidazgw r\e/?enrzlésceinggrrs gtf What is the relationship betweetihe explanatory factors
P P egthe independent variables) and tHevel of accrual

Zggocuonc;ip;]erateoll?(:itgg prTohc:ssfgLrtlr(;e trﬁ;?r%gf gggg&:g’nﬂen ccounting adoptior(the dependent variablepnddoes
9P ' y gorganizational culture moderate thenature of this

reform process was marked by bothalxies and allla_nces relationship?
between the drivers of reform. Harun (2008) provided an

overview of public sector reform in Indonesia. Hefocusedl.he common interests of management who have had
on the barriers, improvements, and actions taken b

Indonesia to move to accrual accounting. Harun ané/previous experience with reform, the reform initiative in
Kamase (2012) dasged the institutional ga acity of terms of accounting practices, and the active involvement

A : pacily of ¢ managers are positive influences on the rate of reform
provincial governments and the adoption problems in

accrual accounting. Harun, VaRaursem and Eggleton adoption (Ridder & Bruns, 2006).ifilarly, research
(2012) evaluated the institutionalization of the accrualcomjumed by Cavalluzzo and Ittner (2004) shows that top

; . : .~ management support has a strong relationship with the
accounting system in Indonesian local governments usin dontion of the measurement svstem. Research b
case studies to gain insights in relation to the process o P y ' y
! ||0/(

!
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Jackson and Lapley (2003) showed that manageralso accept new concepts as opposed to management
sometimes resist and impede theactice of accounting. teams who prefer to maintain the "statgsio” andare
This argument leads to the following hypothesis: suspicious of progress (Dongp01). Leaders as well as
individuals at all levels of the organization need to learn,
H.: There is a relationship between top management particularly at the top level of management. A
support and the level of accrual accounting adoption.  management team that is conducive to change (as in the
case of an organizational culture that is open and supports
Currently, Indonesia municipalities continue to improve reform)is more likely to convince and persuade parts of
their accountability for public financial management in the organization to follow and this shoulctontribute to
accordance with principles of good governance. Empiricathe successful adoption of accrual accounting. Thus, the
research has found that adequate training programs havéollowing hypothesis is stated:
a positive and significant effect on the compliance level of
accrual accounting (Christiaeng Peteghem, 2007; H4: Organizational culture moderates the
Christiaens, 1999; Eriotis, Stamatiadis, & Vasiliou, 2011telationship between top management support and
Windels & Christiaens, 2006). Based on the abovehe level of accrual accounting adoption.
discussion, this study would like to +&xamine the
relationship between the two variables and propose theCreating and influencingnadaptive culture is one of the
following hypothesis: important things for managemerib do throughtraining
and personnel development programs and the
H.: There is a positive relationship between adequate  exploitation of opportunities (Daft, 2010). ThusSiega
training program s and the level of accrual accounting  and Sussman(2003) asserted that to encouraghe
adoption. adoption of new knowledge and an innovative
organizatioral culture, information exchange should be
Previous research revealed the importance of IT supporpromoted through training of employeg Thus, the
in the creation of a new accounting system (Bloomfield &ollowing hypothesis isstated:
Danieli, 1995; JSrvine@006). As local authorities amot
usually familiar with accounting applications, the Hs: Organizational culture moderates the
application of additional IT support is assumed to berelationship betw een adequate training programsand
important in the new system. In line with this, studies by the level of accrual accounting adoption.
Eriotis et al. (2011) show a positive and significant
correlation between the quality of information technology Human infrastructure is determined by cultural elements
and the compliance rate of accrual accounting. Thus, higliych asanguage, customs, general practiees! forms of
quality information systems that exist in organizations socialorganization. Changes in organizational culture, in
should be considered as an essential requisite for thgarallel with the introduction of information technology
successful adoption of NPM tmatives (Ouda, 2008). Thi  face the same constraints. The chaigyexpected to bring
argument leads tehe following hypothesis: success in the harmonization of technological
considerations in theadoption of accrual accounting.
Hs: There is a positive relationship between the  Thus, the following hypothesis is stated:
quality of information technology and the level of
accrual accounting adoption. H6: Organizational culture moderates the

) ) relationship between the quality of information
To encourage the adoption @iy new arl more effectie  technology and the level of accrual accounting
systemthe management team should be able to learn andqoption.

beready to accept and adapt to the tools that are new and

Figure 1. Research Model

! "&
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3! RESEARCH METHOD used to derive composite scores for each factor. All of the
measures were based on the previous literature.

A questionnaire survey wagre-tested andthen sentby

emai or personally delivered to one hundrecand 4. RESULTS

nineteen heads of municipal accounting sectioms the

island of JavaA total of 80 questionnaires were returned. This study eventually reache®0 head of accountant

At the end, gathering 67%esponses from the total sectiors in Javanesenunicipalities. Respondents were

questionnaires is considered more than adequate faasked to provide demographic informatidrhe statistical

analysis. The hypotheses were tested using structure results indicate that the gender of the sample consisted of

equation modeling (SEM) by SmartPLS. The dependen®0% males and only 40% females. For the education level,

variable was the level of accrual accounting adoptiorthose with a bachelolOglegree represented the largest

(LAAA). The level of accrual accounting adoption wasgroup with 76% followed by those who lika maste®s

estimated as the total number of items in thedegree with 22% and doctorate2%.A majority of the

questiomaire selected by the respondents from localrespondents (50%) have been with theiganization for

governments divided by the maximum applicable numbeiover fifteen years32% of the respondents have bedth

of items. Respondents were asked to answes™ (value their organizationfor 11 to 15 yearsand 18% of the

= 1) if the item wererelevant/implemented and Ono" respondent have been with their organization less than 5

(value = 0) if not. The overall compliance indexasv years

calculated for each local gernment as the sum of scores

of all the dichotomous variables. The resulting local Table 1 demonstratethe validity and reliability of the

government index had a total vaduof 43 if all the test results from thenstruments. The lowest reliability

standards werecomplied with in accordance tthe level that carbe accepted has to equal 60% and above for

Government Accounting Standards. This approach usingtesting survey instruments (M&lotra, 2004). As can be

an index methodology has proven to be a useful methodeen in table 1 below, the constructs adlility test lay

as it allows general research on many aspects of reforiwithin the rangeof 0.637- 0.902. These results confirmed

and has been used in a number of previous studies (Cheray) acceptable level of validity and reliabilitgtructure

1992; Christiaens, 1999; Christiae& Peteghem, 2007; Equation Modeling (SEM) with Partial Last Squares

Cohen & Kaimenakis, 2007; Eriotis et al, 20Ryan, (PLS) technigues was used to test the hypotheses, and this

Stanley & Nelson2002).The independent variabletpp  requires a significancevel of 0.05 or 5%or the bas$ of

management support, adequatgaining programs, acceptance arjection of the hypothesis.

information technology, anarganizational culture use

perceptive measuresand thus multiquestion Likert

scales] = strongly disagree and 5 = strongly agreegre

Table 1. Validity and Reliability Test

R2= 0.492
Composite CronbachOs

Variable AVE Reliability Alpha
T™MS 0.543 0.870 0.834
TRAIN 0.788 0.789 0.716
ITQUAL 0.589 0.884 0.855
TMS*ORCUL 0.457 0.854 0.835
TRAIN* ORCUL 0649 0.912 0902
ITQUAL* ORCUL 0.317 0.846 0.637

In Table 1, it carbeseen that R=0.492 indicateshat the

variation of the dependent variables can be expliing Top management support has a very important role in
the independent variable at a level 49,2%, while the achieving the goals and objective of implementation
remaining 50.8% is explained by other variablegstde (Harun, 2007; Simanjuntak, 2010). The result of this
the model. Furthermore, @ble 2 showthe results of PLS  study indicate that top management support has a
testing. The table shows that top management supportsignificant effect on the level of accrual accounting
(TMS= t=3.276), adequate training pgoam (TRAIN, adoption, which means H1l can be eued. These
t=4.079, and the quality of information technology findings are in lire with other accounting implementation
(ITQUAL, t=2.529) influence the level of accrual studies which explain top management support as the key
accounting adoption (LAAA). Meanwhile, organizational to the successful implementation of accrual accounting
culture (ORCUL) has a moderating effect ®oth the (Ridder & Brun, 2006; Jackson & Lapsley, 2003)the
relationship between top managemeand the level of context of the accrual accounting adoption rate in Java
accrual accounting adoption(t=2.126) and the  municipalitiesthe presence of peak management support
relationship béween adequate trainingnd the level of is vital because the adoption of acdraacounting is a
accrual accounting adoptioft=2.370). However, there is large and complexprocess and requiresignificant

no moderating effect on the relationship betwethe  resources.With the commitment ad support of top
quality of informationtechnology and the level of accrual management concernirn@pe necessity of adapting accrual
accounting adoptiont€0.779).
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accounting, vital resources will likely be made availableTesting the influence of the quality of information
to facilitate the adopbn process. technology on the level of accrual accounting adoption
obtained a pvalue of 0.012, smaller than the level of
Another significant result of the survey is that an significance 0.05. This shows that the quality of
adequatdraining program was proven toftect the level information technology is positivelyand significanty
of accrual accounting adoption. The result of this studyrelatedto the level of accrual accounting adoption. The
therefore suppog H2. This finding is in line with result of this study therefore confirmiH3 -- that in
previous research findings that reinforce the assumptionJavanese municipalities, the quality of information
that adequate training programs have a positive andechnology has a positive and significant effea the
significant effect on thelevel of adoption of accrual level of accrual accounting adoption. These findings are
accounting(Christiaens, 1999; Christiaens & Peteghem,in line with research bylSrvinen(2006) and Eriotis, et al
2007; Windels & Christiaens, 2006). (2011).

Table 2. Results of Hypothesi Testing Using Structural Equation Modeling

Hypothesis Relationship Path Coefficient t-value p-value
Number

H1 TMS -> LAAA 0112 3.276* 0.001
H2 TRAIN -> LAAA -0.612 4.074* 0.000
H3 ITQUAL -> LAAA 0.163 2.529* 0.012
H4 TMS * ORCUL -> LAAA -0.070 2.126** 0.041
H5 TRAIN * ORCUL -> LAAA -0.050 2.370* 0.019
H6 ITQUAL * ORCUL -> LAAA -0.023 0.779 0437

** Sig. if the t-value! 1.96 two tail t-test.p " 0.05.

The relationship between top management support andraining programsthe quality of information technology
the level of accrual accounting adoption is significantlyand the level of accrual accounting adoption. Onehef
moderated by the presea of a supportive organizational limitations of this study isthat data collection usinga
culture. The presence of such a culture has an effect osurvey methodthrough a questionnaire does ndikely
the relationship among the top managent support and capture the wider knowledge akspondeng; in addition,
the level of accrual accounting adoption. Topthe questionnaire were distributed only to Javanese
management support should carefully corgidthe municipalities. The findings of this study anthe
behaviour, working styles, and habits of employees tdimitationsinherent in it can lead to some further research
avoid rejection of a new systeffhe relationship between opportunities.For example, further research can examine
adequate training programs and the level of accruaheglecte variablessuch as thesize of the organization
accounting adoption is also significantly moderated byand its social capitaland also the importance of
the existence of an openorganzational culture. The organizational variables such as local political support and
presence ofuch aculture can be very important in the support from external audihg processesThis study
development of dequate training programs (Sieg&  focuses solely on the perceptions leéadsof municipal
Sussman, 2003). audit units to investigate the problem of accrual
accounting adoption practices in the preparation of
financial statements. However, there are other
5! CONCLUSION communicationmediathrough which municipalities can
transmit financial information. Thereforét is suggested
The empirical findings of this study are potentially that in the future, additional studiemay explore other
important for regulatory bodies,municipalities, the disclosure channels such as website dataress releases,
central government, and users of local governmentalthough the I#@er is not a common form of
financial reports. These findirggcan be applied to communication in Indonesia.
developing and improving puldi sector governancdn
particular, these finding may serve as input for public
policy m&ing in the implementation of PP No. 71 of
2010 in order to ensure its full implementation in all
Indonesian government institution€iven the resuls of
the hypotheses testing, it can be concluded that there is a
relationship between top management support, adequate

This is an Open Access article distributed undée terms of the Creative
Commons Attribution Licence
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ABSTRACT

Purpose

This article explores the prediction of bankruptcy of Greek companies, in particular of
manufacturing industrywholesale, retail and service sectors.
Design/methodology/approach

The Probit model was developed so as to try to highlight the differences in the predi
capacity of the model across the sectors but also to investigate any differences
behaviorof the financial indicators used in the model. Moreover, for the selection of t
indicators, the technique of factor analysis was applied.

Findings

The results showed significant explanatory capacity of the model in the four key sect:
the Greek ecoomy up to four years before failure and bankruptcy, as well as a
differentiation in the sector classification of companies

Research limitations/implications

This work can be used by managers, banks as well as by practitioners to identify the
of firmOs failure.

Originality/value

The limited investigation, to date, of the effects of sectoral features and the abse
sectoral samples of bankrupt companies with a higher degree of homogeneity in prec
bankruptcy may often lead predictionadels to unreliable results. This paper has two mi
contributions to the relevant literature. At first, it serves as a work of distinguishing
differences between bankruptcy predictive power of the same financial indicatc
enterprises belonging tdifferent sectors. Secondly, the use of factor analysis in
selecting procedure of the appropriate variables provides better and more robust resi
the field of bankruptcy prediction.

Eastern Macedonia and Thrace Institute of Technolo

1. INTRODUCTION

over-borrowing, the level of cometition, the

The evolution of bankruptcies in recent decadesmport and export of goods, the impact of
is of particular interest due toheir economic macroeconomic  policy, the legislative
and social impact and the impact on the bankingramework, the different management and
system.The industry in which an enterprise valuation of inventoriesdifferences between
operates and develops plays an important role iflamily and norfamily enterprises (Duller,
the course of the business (Chava aadalv, 2010), the degree of sensitivity and

2004; Stokes and

Blackbyrn 2002). deteriaation of the raw materials, the

Each sector of economic activity has different completely different production process, etc.
financial characteristics and may face particular When asectorof activity is experiencing
problems, which may be due either tehiouse severe financial problems, this will also
or extraneous factorBifferences in théeatures inevitably affectsector businesseand it is
and problems of an industry may stem frompossible thaa number of compani@say gointo
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failureand bankruptcy.A large nuber of Greek prediction of business failure, such as: Deakin
companies that wentbankrupt during the (1972), Edmister (1972), Blum (1974), Diamond
period 20032016 was used in this study. Tee (1976), Taffler and Tisshaw (1977Altman,
companies were active in the major sectors (Haldeman and Narayanan (1977), Dambolena
economic activity in the Greek economy,and Khoury (1980), Taffler (1982), Gombola
namely in the manufacturing industry, and Ketz (1988 Micha (1984), Zayren (1985),
wholesale, retail and service sectors.The ProbiFrydman, Altman and ko (1985), Gombola et
model was developed so as to try to highlightal (1987),Aziz, Emanuel and Lawso(il1988)
the differences in the predictive capacity of thePeel and Peel (1988Keasey and McGuinness
model across theectorsbut also to investigate (1990); Platt and Platt (1990).uoman and
any differences in the behavior of theancial Laitinen (1991), Theodossiou (1993), Johnsen
indicators used in the model. Moreover, for theand Melicher (1994), Aihan, Hartzell and Peck
selection of these indicators, the technique ¢(1995), McGurr and DeVaney (1998)imitras,
factor analysis was applied. Slowinski Susmaga and Zopounidis (1999),
This paper has two main contributions Kahya and Theodossio{i999), Charitou et al
to the distinguishing the differences betweer(2004), Agarwal and Taffler (2008); Wu et al
bankruptcy predictive power of the ame (2010)
financial indicators of enterprises belonging to Charalambakis andGarrett (2016)
different sectors. Secondly, the use of factcinvestigate whether accounting and market
analysis in the selecting procedure of thedriven variablesappropriatelypredict financial
appropriate variables provides better and mor¢distress for developed market firms (USA)so
robust results in the field of bankruptcy predict financial distress in another developed
prediction. Finally, ths work can be used by market (UK) and in an emerging market (India).
managers, banks as well as by practitioners tThey show tha for the UK, a model that
identify the causes of firm failusdhe rest of combines book leverage and excess returns,
the work is structured as follows:Section 2market capitalization and return volatility
reviews the relevant literature. Section 3amplify the prediction offinancial distress for
describes the database. Sectioprdsentsthe UK firms. In the case of Indian firms they find
chdce of variables using factor analysis and thithat marketbased variables do not impact on
methodology followed for the development ofthe probability of financial distress when they
the Probit model. Section 5 presents the result:are combined with accounting information.

and their interpretation while the conclusions The bulk of published researclon
are presented at the end of the pgperSection business failure predictions refer to samples of
6. bankrupt industrial firms, samples of industrial
2.LITERATURE REVIEW and commercialas a wholdyusiresses, samples

of companies in differersiectors and samples of

The development of failure prediction modelspanks.One of the most important elements
has been and still remains a topic of particulagperhaps the most important) of a successful
interest to researchers in recent decades imankruptcy prediction is the creation of
many countries. Beaver (1966) with the appropriate samples of bankrupt (failed)
univariate analysis, Altman (1968)with  businesses, which shaulbring together the
multivariate discriminantanalsis, Meyer and qualitative and quantitative characteristics of
Pifer (1970) with the linear probability model, the financial information of the financial
Martin (1977) and Ohlson (1980) with the statements.
development of the logarithmic probability The limitedinvestigation to date of the
model  (Logit), and Hanweck (1977), effects of sectoral features and the absence of
Grablowsky and Talley (1981), and Zmijewskisectoral samples of bankrupt companigith a
(1984) with the developmentof the normal higher degree of homogeneity in predicting
probability model (Probit), laid the groundwork bankruptcy mayoftenleadpredictionmodelsto
for later research in the field of business failureunreliable results In order to highlight the
prediction. importance of sectoral featurea)tman et al.

In addition, a number of important (1974), apdied multivariate discriminant
studiesthat have been published angérebased analysis (MDA) to a sapie of 35 problematic
on the previous techniques refer to theand 99 healthy textile companies in France, with
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fairly good results. Also in 1993, recognizing group of banksby Zmijewski (1984), who first
the diversity of sectoral effects, he revised hiapplied the Probit model to the corporate
model (ZScore, 1968) into a fowrariable bankruptcyprediction by Skogsvik (1990), but
model, subtracting the asset turnover ratio also Grablowsky and Talley (1981), Gloubos
variable, "X5 Sales to Total Assétsn orderto and Gramnatikos (1988), Theodossiou (1991),
minimize the potential sectoral effects. Papoulias and Theodossiou (1992), Ginoglou
Skogsvik K. (1990) investigated the (1994), Spanos et al (199ahdLin (2009),who
predictive capacity of the Probit model in compared the application of the Probit model
industrial mining companies in Sweden.with other models, its use is very limited,
Michalopoulos et al (1993) applied the although its implementation results are
Regressive Differentiation Algorithm to a encouraging. The earlier perception of
sample of twentyone Greek textile companies implementation difficulties due to the complex
(9 bankrupt and 12 healthyMcGurr (1996) calculations reported by some researchers such
investigated the predictive power of the asStock and Watson(2006¥oes not apply due
discriminant analysis model in United States to the development of software whiclows
retailers while McGurr and DeVaney (199 any computational difficulties angbroblems
compared théechnique of discriminant analysis encountered in the development of the Probit
(MDA) with the logarithmic probability model modelto beovercome Chris Brooks(2008)
(Logit), using US retailers from 1989 to 1993.
Parsa et al (2011) state that the variables
location, affiliation, and size are significant3. DATA DESCRIPTION
influences on restaants’ failure Pinkwart et al
(2015) analyzed the determinants for theThe collection of the basic data of bankrupt
business failure of German New Technolegy Greek companies was carried out by the
Based Firms (NTBF) in different financial Hellenic Statistical Authority (ELSTAT) and
stages. They showed that the different financiaincludes bankrupt businessesrossthe whole

states should be analyzed separately whegountry on which contr_ols and verifications
determining factors of business failure have been performeavhile the searctfor the

Gemaget al (2016) use survival analysisflnaDCIal data of the financial statements was
techniques in the Spanish hotel industry Theycarried out by ICAP GROUP S.A.
argue that the survival of hotels depends on'he data andeaturesof the final sample of the
their size, location, management and launch in &ankrupt companies are as follaws
time of prosperity Soo, (2018)investigates the * The number of companies in the sample
key determinants of 8 hospitality firms® amounted_to 339 aqd refers to companies the_lt wen
financial distress between 1988 and 2010 using2nkupt in the period 2002016, whose published

. . . nancid data refer to the period 2003014. The year in
ensemble model&inancial ratios such as debt \yhich a firm is declared bankrupt does not coincide with
to-equity ratio and net profit margin, among the year of publication of the latest financial statements
others, were defined as significant financiaHue to the time required to coplete the bankruptcy
distress predictors. process. o
In studies undertakensince 1982, ¥ All the companies in the sample have the legal

Standard and Poor's has highlighted significanto™™ ' the public limited company.
differences  between thg gsame gfinancia%! Bankruptcy is a result of the formal bankruptcy
e - > ' rocess.
indicators of enterprises belonging to differenty All the companies in the sample followed the
sectors. Comparing the sectoal features of same accounting principleand their plished financial
bankrupt businessesf the key sectors of an statements were prepared based on the principles of the

economy Ihanufacturing imlustry, wholesale, Greek General Accounting Plan.

retail and serviceayhich affect model behavior, :"-ectors ;h:cocnoomgr;gtsivi?r% f ";‘ﬁg‘grggk tehfonfgr‘:]r main
is an important element of research. y orthe lreek y
¥l In the absence of certain financial data, due to

I_:)_eSpite the deve_l()pment of theormal nonpublication of financial statements, for some years
probability model (Probit) by Hanweck (1977) pefore bankruptcy, the latest available data were used.
in order to investigate the bankruptcy of a
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Table 1. Availability of data of bankrupt companies per year before bankruptcy

Year

before | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 201 | 201 | 201 | 201 | 201 | Tot

bankrupt | 3 4 5 6 7 8 9 0 1 2 3 4 al
cy

1 51 [ 64 | 73 | 61 | 44 | 32 | 9 | 5 | 339
) 11 9 62 67 | 53| 4230 8 | 2 274
3 11 8 [ 58 70 | 53 | 39| 30 9 | 3 271
2 1 7 (56 | 64 | 51 38 31 8 | 3 259
5 7 15250 51 |33 | 32| 7 | 4 245
6 44 55 48 [ 35 | 29 | 8 | 5 224
7 50 | 49 | 33 | 27 | 8 | 5 172
3 39 29 [ 26 | 7 | 5 106
5 26 26 | 6 | 5 63
10 |23 6 [ 5 34
11 5 1 5 10
12 5 5
Total | 200 | 230 | 242 | 256 | 309 | 267 | 208 | 145 | 86 | 43 | 11 | 5 2’200

Also, a random sample of 339 active, Rron sectors of the Greek economy, the companies
bankrupt companies was created, whislere were classified into the following sectors of
matchedto the bankruptones based oryear, economic activityby creating corresponding
sector and subsector As Zmijewski (1984) samplegsee Figure I)Manufacturing industry
states, wnrandom selection of sample (101 companigs Wholesale trade (111
enterprises creates bias problem$hen, in companies Retail tradg58 companies
order to analyze the behavior of the individual Service sector(69 companigs

Bankruptcy by sector

Services Manufacturing
20% Industry
30%

Retail trade
17%

Wholesale trade
33%

Figure 1. Bankruptcy by sector

4. METHODOLOGY
Econometric analysis

4.1! Selection of financial indices (independent other countries as well (Kung Chen and Thomas
variables) Shimerda, 1981).
¥ Their frequency and popularity, with which they
The criteria with which the financial indicators appear in the international literature (Edward Altman,
were initially selected are 1968). _ _
v Their capacityand their interpretative power, ¥l Covering all operational features of the company

(Liquidity, Activity, Capital Efficiency, Capital Structure)

which has beeacknowledgedn earlier investigations in (Dambolena and Khoury, 1980),
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X7 : Equity to Loan Capital X14

The following financial indicators cover a wide : Operating Cash Flows to Total Assets.

range of

X1 :Sales to Total Assets

: Net Profit Margin

X2 :EBITDA to Total Assets

: Return on Capital Employed

information and highlight
gualitative feature®f the individual samples.

the

X3 : Net Working Capital to Total Assets

X10 : Return on Equity
X4 :Loan Capital to Total Funds
: Interest Coverage by EBITDA

X5 : Current Assets to Current Liabilities

X12 : Sales to Receivables (Customers)

X6 : Gross Profit Margin
: Total Reserves to Total Funds

The method of factor analysiswas used in
order to identify and select the most appropriate
financial ratios to be used in the development of
business failure prediction models. This is a
statistical technique designed to reduce the
dimensions of the problem being analyzed. This
redudion is achieved by minimizing the initial
number of financial indices (independent
variables) to a level that allows for better
management, provided that the final number of
variables retains as much as possible of the
information that was givenon the problem by
the initial number of variables.

Descriptive statistics on the bankrupt and healthy
companies in the sample are listed in the tables below.

Table 2. Descriptive statistics of bankrupt companies in the sample

. L Varia | Mea | Std. :
Variable description ble N Dev. Min Max
Sales to Total Assets xt | 93| 0.603 | 0.002| 4.650
EBITDA to Total Assets X2 0.01| 0.154 | -0.837| 0.269
6
Net Working Capital to Total Assets x3 0.04| 0.528 | -3.349| 0.854
5
Loan Capital to Total Funds xa | 92| 0508 | 0.103| 4324
Current Assets to Current Liabilities x5 1':'6 2.655 | 0.044 265'31
Gross Profit Margin x6 | 27| 0212 | 0.009| 1.000
Equity to Loan Capital x| %59 1192 | -0.769| 8.697
Net Profit Margin x8 0.356 2.962 28163 0.425
Return on Capital Employed x9 0.08| 0.205 | -1.307| 0.193
7
: . - 12.42
Return on Equity x10 0.605 2.207 11978 2
Interest Coverage by BITDA (EBITDA to interest x11 | 3.99| 48.116| 346.03 181.3
expense ratios 3 > 59

1 See, for example, Kim and Mueller, 1978-- Kim, J. O., &
Mueller, C. W. (1978). Introduction to factor analysis: What it is
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Sales to Receivables (Customers) x12 4'702 11.322| 0.002 937'14
Total Reserves to Total Funds x13 | 0.24| 0.773 | -5.466| 0.354
1
Operating Cash Flows to Total Assets x14 0'5?5 0.184 | -0.525| 0.712
Table 3. Descriptive statistics of healthy companies in the sample
Variable description Variable | Mean | Std. Dev. Min Max

Sales to Total Assets x1 1.097 0.934 0.075 5.184
EBITDA to Total Assets X2 0.082 0.114 -0.227 0.503
Net Working Capital to Total Assets x3 0.206 0.281 -0.820 0.883
Loan Capital to Total Funds x4 0.599 0.250 0.023 0.995
Current Assets to Current Liabilities x5 2.338 4.085 0.214 33.183
Gross Profit Margin X6 0.340 0.201 0.042 1.000
Equity to Loan Capital X7 1.815 5.127 0.005 | 42.065
Net Profit Margin x8 -0.006 | 0.272 -2.108 0.436
Return on Capital Employed x9 0.027 0.127 -0.588 0.415
Return on Equity x10 -0.002| 0.851 -5.077 2.446
Interest Coverage by BITDA i

(EBITDA to interest expense ratios) x11 69.172| 305.765 | -557.419| 2139.559
Saledo Receivables (Customers) x12 8.408 | 18.929 0.186 | 123.286
Total Reserves to Total Funds x13 0.059 0.096 0.000 0.457
Operating Cash Flows to Total Assets| x14 0.067 0.173 -0.387 0.731

4.2! Factor analysis variable that cannot be explained by the
commonfactors

In technical terms, with factor analysis, we The assessment process is essentially based on
identify theleastcommon factordet ussaygof  the assessment of the common factors and their
the_m, which compose linearly all the initial coefficients, following the steps below
variables ¥ Checling for correlations of variables

Py S % o (%" ( * (% (o Y Determining the number of factors and assessing
Where y; the value othe ith observation of the the model.
jthvariable ¥ Rotation ofthe model in order to better interpret
Z«is theith observatiorof thekh common factor e factors

bgthe linear Ioadings of the modeind ﬁodel Statistical verification of the suitability of the

& : the error condition of the model or the pq the assessment of the model, the maximum
percentageof the ith observation of the jth likelihood estimation will be used

4.2.1! Variable correlations

Table 4. Variable correlations

x1 X2 x3 x4 x5 X6 X7 x8 x9 | x10 | x11 | x12 | x13 Xj
x1 1
X2 012| 1
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x3 o._07 0.05| 1

x4 | 0.07] 56| 0.99| 1

x5 O.-08 0.02| 0.12 o._1o 1

X6 | 512| 0.03| 0.16| °15| 0.01| 1

X7 o._1o 0.02| 0.12 o._12 0.76| 0.04| 1

x8 | 0.04 o._oz 0.03 o._03 0.01/0.11/0.01| 1

X9 0.-08 0.77| 0.11 o._13 0.05| 0.01| 0.05 050 1

6 | 002] 012] 0.01] 92| 0.01| %98/ 001| o | 000| 2

M oor] 032 0.02| (0o 00| 0:01] gag| % | 019| 0.04| 1

"5 | 0.28]0.02] 00| 000 o1 00al 02| 4 | 92| 0u| 002

1 oos| 015/ 095 1 5c] 0.00] o 7e| on| B | 024 g g 009] 0.01] 1
o 1021) g al 009 (ool 0 0al 005 | 0.0a| & | 003 ©%| 002|002 6 | L
We observe

al Arelatively large positive correlation between the variablEBITDA to Total Assetéx2) andReturn on Capital Emplofxey.

b! A largenegativecorrelation between the variableNget Working Capital to Total As$e® andLoan Capital to Total Fur(sg).
c!  Alargepositivecorrelation between the variablgdet Working Capital to Total Assetslotal Reserves to Total Fyrd8).

d! A largenegativecorrelation between the variablelspan Capital to Total Funist) I"# Total Reserves to Total Furd8).

el Arelatively large positive correlation between the variabl€arrent Assets to Current Liabifkd"#Equity to Loan Capitalr).

4.2.2Model assessment

The results of the assessment are presented in the table below. Based on the eigenvalues, the mode

favas the selection of 4 factors because 4 eigenvalues have a value greater than one.
Table 5. Factor variance - factor weights

Factor Eigenvalues Difference Proportion Cumulative
Factorl 2.95753 1.20902 0.3378 0.3378
Factor2 1.74850 0.59367 0.1997 0.5375
Factor3 1.15483 -0.45817 0.1319 0.6694
Factor4 1.61301 1.14793 0.1842 0.8536
Factor5 0.46508 0.30723 0.0531 0.9067
Factor6 0.15785 -0.12666 0.0180 0.9248
Factor7 0.28451 0.09416 0.0325 0.9573
Factor8 0.19035 0.00654 0.0217 0.9790
Factor9 0.18380 . 0.0210 1

Table 6. Factor variance - factor weights

Variab | Facto | Facto | Facto | Facto | Facto | Facto | Facto | Facto | Facto | Uniquen
le rl r2 r3 r4 rS ré r7 r8 r9 ess
x1 |-0.116|-0.210| 0.968 | 0.069| 0.003| 0.000| 0.000| 0.000| 0.000| -0.116
X2 0.198| 0.042 | -0.162| 0.966 | -0.001| 0.000| 0.000| 0.000 | 0.000| 0.198
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X3 0.944 | 0.094 | 0.074 | -0.129| 0.050| 0.262| -0.002| 0.007 | 0.005| 0.944
x4 -0.953| -0.075| -0.071| 0.123| -0.078| -0.213| -0.010| 0.010| 0.012| -0.953
x5 0.024 | 0.990| 0.132| -0.003| -0.045| 0.000| 0.000| 0.000| 0.000| 0.024
X6 -0.146| 0.019 | -0.140| -0.024| 0.057 | -0.066| 0.351 | -0.003| 0.091| -0.146
X7 0.006 | 0.789 | 0.067 | -0.001| 0.611| 0.000| 0.000| 0.000| 0.000| 0.006
X8 0.018 | 0.002 | 0.049 | -0.013| 0.004| 0.011| 0.313| 0.140| 0.03 0.018
X9 0.273 | 0.060 | -0.089| 0.723| 0.016| -0.189| 0.142| 0.136 | -0.056| 0.273
x10 | -0.029| -0.005| -0.019| -0.120| -0.005| 0.016 | 0.155| -0.187| 0.014| -0.029
x11 | 0.096 | -0.270| -0.078| 0.312| -0.278| 0.052| 0.120|-0.309| 0.091| 0.096
x12 | -0.004| -0.054| 0.273| 0.065| 0.002| 0.011| -0.037| 0.132| 0.172| -0.004
x13 | 0.397| -0.033| 0.060| -0.034| 0.001| 0.000| 0.000| 0.000| 0.000| 0.397
x14 | 0.069 | -0.074| 0.211| -0.057| 0.009| 0.029 | 0.060 | -0.064| -0.365| 0.069
The graphicalrepresentation of the eigenvalues is shown infigare below.
2'34/5F*F568'&'O)' 7869, =——6=>"C@A A66&@B6—FC D—EFG?H=—

4.2.3 Model Rotation

For the best possible interpretation of thewhich
factors, a rotation of the model wagpplied In

Figure 2. Eigenvalue chart

/TO>4,

according to which the number of variables,
is very heavy for each factor,
minimized. After themodel rotation the results

particular, the varimax method was used,are presented in the table below

Table 7. Factor variance factor weights after rotation

Factor Variance Difference Proportion Cumulative
Factorl 2.970 1.076 0.339 0.339
Factor2 1.893 0.154 0.216 0.555
Factor3 1.739 0.598 0.199 0.754
Factor4 1.141 0.868 0.130 0.884
Factor5 0.273 0.028 0.031 0.916
Factor6 0.245 0.001 0.028 0.944
Factor7 0.244 0.056 0.028 0.972
Factor8 0.188 0.127 0.022 0.993
Table 8. Factor variance factor weights after rotation
Variab | Facto | Facto | Facto | Facto | Facto | Facto | Facto | Facto | Facto | Uniquen
le rl r2 r3 r4 rS ré r7 r8 r9 ess
x1 |-0.042| -0.054| -0.063| 0.996 | -0.006| -0.002| 0.002| 0.013 | 0.000| -0.042
X2 0.043| 0.005| 0.992 | -0.058| -0.060| 0.062 | -0.012| -0.024| -0.058| 0.043
X3 0.988| 0.078 | 0.003 | -0.021| -0.010| 0.008| 0.006 | -0.001| -0.098| 0.988
x4 |-0.989| -0.068| -0.014| 0.021| 0.001 | -0.008| 0.026 | -0.020| 0.047 | -0.989
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X5 0.047 | 0.944| 0.014| -0.030| -0.017| 0.061| 0.317 | -0.008| 0.001| 0.047
X6 |-0.157| 0.020 | -0.012| -0.128| 0.355| 0.083| -0.064| -0.021| 0.037| -0.157
X7 0.045| 0.928 | 0.016 | -0.046| 0.022| -0.097| -0.352| 0.003 | -0.005| 0.045
X8 0.027 | 0.007 | 0.006 | 0.048 | 0.338| -0.047| 0.032| 0.005 | -0.034| 0.027
X9 0.126 | 0.035| 0.791| -0.023| 0.126 | -0.089| 0.030| 0.033| 0.133| 0.126
x10 |-0.009|-0.004| -0.125| -0.031| 0.109| 0.204 | -0.040| 0.057 | 0.021| -0.009
x11 | 0.039|-0.345| 0.300| -0.007| 0.015| 0.403| 0.101 | -0.012| -0.008| 0.039
x12 | 0.012|-0.013| 0.032| 0.286| 0.017| -0.084| 0.020 | -0.195| -0.031| 0.012
x13 | 0.378|-0.058| 0.122 | -0.008| -0.004| -0.017| 0.024 | -0.003| 0.157| 0.378
x14 | 0.095|-0.039| -0.061| 0.202 | -0.009| -0.017| -0.003| 0.380 | -0.001| 0.095

4.2.4  Variable selection eigenvalues or fluctuations after rotation (see
The conclusions after the assessment are thahe above tables andhe related chari).

four factors interpret (after rotation) more than Additionally, the following table of selection
88% of the variance of the model. Reaching thigriteria (AIC, BIC) reinforces this view.

conclusion isobvious taking into account

Table 9. Factor selection criteria

factors Loglik df m df r AIC BIC
1 -597.02 14 77 1222.04 1276.97
2 -307.65 27 64 669.31 775.26
3 -138.56 39 52 355.12 508.17
4 -92.03 50 41 284.06 480.28
5 -46.10 60 31 212.20 447.65
6 -19.00 69 22 176.01 446.78
7 -11.01 77 14 176.03 478.19
8 -3.34 84 7 174.68 504.32
9 -0.78 90 1 181.56 534.74

The selection of the most important variablesfactor. Apicturecan also be given by the Kaiser
for the analysis can primarily result from the Meyer-Olkin (KMO) criterion in the following
above table, where the highest weightedtable. For KMO criteria above 0.5, the sample
variables are identified per modtmportant and variables are considered appropriate.

Table 10. KaiserMeyer-Olkin Criterion (KMO)

KaiserMeyer-Olkin(KMO) measureof sampling adequacy

Variable KMO Variable KMO
x1 0.626 X8 0.610
X2 0.713 X9 0.735
X3 0.739 x10 0.596
x4 0.683 x11 0.684
x5 0.618 x12 0.480
X6 0.515 x13 0.839
X7 0.512 x14 0.340
Overall 0.678

Finally, taking into account the correlations between the initial variables and the results of the factor
analysis, the variables to be used in the model are as follows
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Table 11. Variables to be used in the model

Variable description Variables
Sales to Total Assets x1
EBITDA to Total Assets X2
Loan Capital to Total Funds x4
Current Assets to Current Liabilities x5
Interest Coverage by BITDA x11

In other words, the variables with thgreatest The model selected in order to investigate the
weight in each factor were chosen, taking alsgrediction of failure and bankruptcy of Greek
into accoumthe correlations between them and companies is the model of normal distribution
avoiding the simultaneous use of highly (Probit).

correlated variables, in order to minimize anyProbit models use the standard normal

problems of multicollinearity. cumulative distribution function to predict the
probability that the dependent variable will take

4.2.5Econometric analysis value 1

The Logit and Probit models are widely used for B

the form of analysis in this study. As mentioned . (7 ,$ 1|2, $ 3(2)4526$ ; 286
above, their difference is in the hypothesis made

concerning the form of the distribution. The with =56 thestandard normal probability
logistic distribution is similar to normal, with density function

only differencesn heavytails?. Therefore for 3> $ 572@) A95BC/) 6

intermediate estimated valu¢eOh for example Therefore, according to the above, the model to
in the range-1,2 and 1,2, the models give similarbe used will be in théorm:

probabilities (Green, 2002). Different results in . 5 ¢ D6$ ; 5E( ' gFD( SRR (O
modelscan be observed when there are very few ( ' FHp

observations about the depemdevariable or 5 RESULTS

when there is a large fluctuation in the valugfs

significant explanatory variables angspecially Detailed tables of results and company
when both apply(Green,2002). Therefore, in classificatiorcan be founéh the appendix at the
the present study, since the sample is large ignd of this paper However, in this section the
most estimates, no differences are expectekgsults are presented through comparative
between the models. tablesas follows.

5.1 Comparative tables

One year before bankruptcy

Table 12. Estimates of the coefficients of the Probit model

Manufacturing

Variables sector Wholesale sector Retail sector Servicessector

Coef. | p>Z | Coef. | p>Z Coef. p>Z Coef. p>Z

$l -0.604 | 0.012 | -0.076 | 0.288 | -0.545 0.021 | -0.40455| 0.017

® -3.534 | 0.018 | -3.135 | 0.002 | -7.140 | 0.008 | -1.05822| 0.234

™ 3.327 | 0.000| 2.616 | 0.000| 3.850 0.000 | 2.160966| 0.000

% 0.036 | 0.190| 0.049 | 0.064 | -0.105 0.195 | -0.15225| 0.246
$11 -0.001 | 0.512| -0.001 | 0.276 | -0.009 0.171 | 0.000179| 0.705
Cons -1.827 | 0.000| -1.759 | 0.000 | -2.149 0.007 | -1.00154 | 0.087

2 According to Green (2003) it is more like to resembles a t
distribution with 7 degrees of freedom.
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Two years before bankruptcy

Table 13. Estimates of the coefficients of the Probit model

. Manufacturing Wholesale sector Retail sector Services sector
Variables sector

Coef. | p>Z | Coef. p>7Z Coef. p>Z Coef. p>7Z
$1 -0.325| 0.166| -0.0192| 0.8110| 0.0131 | 0.9390 | -0.031022 | 0.862
® -1.967 | 0.280| -4.3556| 0.0010| -7.3504 | 0.0010| -1.122032 | 0.262
™ 2.798 | 0.000| 2.2109 | 0.0000| 3.1678 | 0.0010| 2.0151® | 0.003
% 0.072 | 0.446| 0.0379 | 0.2060| -0.0356 | 0.8530 | -0.282369 | 0.277
$11 -0.010| 0.316| -0.0003| 0.8640| 0.0006 | 0.3150| -0.001611 | 0.314
Cons -1.560 | 0.005| -1.4310| 0.0010| -2.1959 | 0.0120| -0.909404 | 0.172

Three years before bankruptcy

Table 14. Estimates of the coefficients of the Probit model

. Manufacturing Wholesale sector Retail sector Services sector
Variables sector

Coef. |p>Z Coef. p>Z Coef. p>Z Coef. p>Z
$1 0.171667| 0.455| -0.0875857 0.310| 0.1316329| 0.378| 0.0270708| 0.861
® -6.46724| 0.000| -2.713410 | 0.011| -3.781718 | 0.047| -2.752004 | 0.038
™ 2.383378 0.000| 2.910276 | 0.000| 2.0870D0 | 0.037| 2.704942 | 0.000
% 0.05265| 0.235| 0.0440249| 0.139| 0.0210751| 0.956| -0.138254 | 0.205
$11 -0.00043| 0.572| -0.0003467 0.417| 0.0013221| 0.303| -0.000424 | 0.558
Cons -1.46485| 0.005| -1.8886D0 | 0.000| -1.772249 | 0.112| -1.480488 | 0.016

Four years before bankruptcy

Table 15. Estimates of the coefficients of the Probit model

Manufacturing

Wholesalesector
sector

Variables

Retail sector

Services sector

Coef. |p>Z Coef. p>Z

Coef. p>Z

Coef. |p>Z

0.700137| 0.018| -0.0738529 0.353

0.2168703| 0.108

-0.022478| 0.837

-4.84049| 0.008| -0.7272684 0.584

-2.65168D | 0.069

-0.96759 | 0.393

2.261233 0.002| 1.4431%0 | 0.016

2.878308 | 0.005

1.531131| 0.044

& R|B &

0.121206| 0.406| 0.0557438| 0.270

0.1605971| 0.396

0.0580878 0.768

$11 -0.00609| 0.261| -0.0158125 0.105

0.0000581| 0.747

-0.000504| 0.389

Cons -1.84138| 0.004 | -0.8992389 0.082

-2.5981248 | 0.009

-0.9977® | 0.179

As shown in Tables 12, 1314 and 15 the The
financial variable of théebt burden"X4 Loan

Capital to Total Funds is statistically

financial variables

"X1 Sales to Total

Assets" and "X2 EBITDA to Total Assets" are
statistically significant in some cases, while the

significant for all sectors and years before financial variables "X5 Current Assets to

bankruptcy.
41
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by EBITDA" are by no means statistically

significant
Table 16. Total predictive capacity of the Probit model by sector
RETAl | servicE
MANUFACTURI WHOLESAL L S
NG SECTOR E SECTOR SEgTO SECTOR
1 YEAR BEFORE 0 0
BANKRUPTCY 74,26% 73,87% | 79,31%| 72,46%
2YEARS BEFORE o o 0 0
BANKRUPTCY 76,58% 66,85% 78,72% | 71,19%
3YEARS BEFORE o o 0 0
BANKRUPTCY 74,40% 68,97% 64,13% | 71,30%
4 YEARS BEFORE o o 0 o
BANKRUPTCY 65,24% 61,90% 68,18% | 63,27%

As can be seen in Table lhe total predictability of the Probit model by sector and year before
bankruptcy ranges from 61.90% to 79.31%.

Table 17. Predictive Capacity of the Probit Model, of bankrupt companies

MANUFACTURI | WHOLESAL | L SERVICE

NG SECTOR | ESECTOR | SECTO | g crop

EANKRUSTON 75,25% 79,28% | 75,86% | 78,26%
i 79,75% 74,16% | 78,72%| T77.97%
NFrinfasvan 77,38% 7471% | 58,70% | 7593%
BANKRODTOY 67,07% 7500% | 70,45% | 71,43%

The above table shows that in the The upwad trend in inventories (Table 18 as
manufacturing and retail trade sectors, the the firms that are bankruptcy candidates
difference in the st and 29 year classification approach the collapse, reinforces the conclusion
rates is increasing in the second year beforef the falsification of the financial statements
bankruptcy. Normaly, as the bankruptcy through intervention in the endof-year
approaches, the classification rates of bankrugtventory.

companies are rising. This intervention in the inventoryentails the
This leads us to the conclusion that an attemptimprovement of the results and the ratio of the
was made by a number of companies to exercigeneral liquidity through the enhancement of
creative accounting in order to improve their the current assets and the general
financial data and to emlish the data of the embellishment of the financial statements.
financial statements.

Table 18. Average Inventories of Companies in Bankruptcy Regime

YEAR BEFORE | AVERAGE INVENTORIES OF COMPANIES IN
CHANGE (%)
BANKRUPTCY BANKRUPTCY REGIME (1)
1 2.107.681 9,28
2 1.928783 2,57
-3 1.880.406 6,73
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4 1.761.768 1,27
5 1.739.657

The attempt to alter the results in the last year profitability in the last year befordankmuptcy
before bankruptcy in the industrial and retail in the following table (13
sectors can even better be shown by the

Table 19. Evolution of Results (Profit/Loss) from 5 years to 1 year before bankruptcy

YEAR BEFORE EBITDA
BANKRUPTOY PROFIT BEFORE TAX (Average) (Average)
-1 23.177 348.497
2 -217.715 127.454
-3 -40.711 297.899
-4 3.656 386.191
5 51.035 266.683

In a total of 159 companies in thaanufacturing significant differences between the same financial
industry and retail tradesectors 34 companies indicators of enteprises belonging to different sectors.

or 21.38%presentedprofits. More specifically, ¥  The predictive capacity of the Probit model is
® P P Y superior in the retail sector, which in thetland 2d year

in the manufactyrlng industrysector,in a total _before bankruptcy reached 79.31% and 78.72%,
of 101 companies in th_e sample, 20 compani@sspectively

(19,80%) show profits in the last year beforeg Tendencies towards creative accounting by a

bankruptcy, while respectively in the retail number of companies are observed in their last year of
trade, ina total of 58 companies in tlsector, 14 ~ operation, before bankruptcy, in the industrial and retail

companieseported profits(24.13%). trade sectors, in order to embellish the financial

Th b | istent it th statements. Exercising creative accounting metabove
e above are also consisten ILIN€  seciors is characterized by greater ease, and is achieved

international literature. As Argenti(1976), the industrial sector byaltering the inventory (stocks of
Sweeney1994), Charitou et al(2007), and Laramany and different species), whitethe retail sector it is
et al (2009) reportwhen an enterprise is close achieved not only through the falsification of the
to bankruptcy, the managemenincreasingly inventory butqlso b_y crea_tlng fictitious sales.
intervenes by applying profit management ¥ The financial variable of the debt burden, "X4

. . d | h | dLoan Capital to Total Fund§ presents the greatest
practices In order to alter the results andggpility and contributes substantially to the

embellish the financial statements. interpretative power of the Probit model. It is presented
with a positive ggn and is statistically significant in all
51 CONCLUSIONS sectors and in all years before bankruptcy, which means

that an increase in the value of this variable increases the
There is significant explanatory capacity of the Probit probability of bankruptcy.

model in the 4 key sectors of the Greek economlyich ¥ The financial variable "X2 EBITDA to Total
varies Assets" is statisticallyignificant in the majority of cases,
For the first year before bankruptcy  while itis presented with a negative sign in all sectors and
between 72.46% and 79.31%. in all years before bankruptcy, which means that a
decrease in its value increases the probability of
For the second year before bankruptcy.

bankruptcy between 66.85% and 78.72%. The financial variable "X1 Sales to TotAksets"
For the third year before bankruptcy s statistically significant in 4 cases, while in the majority

between 64,13% and 74,40%. of cases it is presented with a negative sign, which means
For the fourth year before bankruptcy that a decrease in the value of the variable increases the

between 61.90% and 88%. probability of bankruptcy

v There is a clear differentiation in the ¥ In none of the cases ib¢ financial vaable "X5

Current Assets to Current Liabilities" statistically
significant. However, the current ratio is not in itself
representative of liquidity. There are many cases of
companies which, whileeing on the verge dfankruptcy,
have index valueshighe than 2, & well as casesf
companiesn which a relatively low index (depending on
the industry in which the business operates) can be

classificatiorof companies among the sectafsthe
Greek economy, which is explained by the specific
featuresof each sector and thaegree of homogeneity of
the samples of the bankrupt ahéalthy (non-bankrupt)
companies. This differentiatiois also referredo in
Standard and Poor's surveys, which have highlighted
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considered satisfactory. Therefore, adverse effects on the ability to cover interesfrom the operating result are

caseby-case basis reduce the overall effect on the modeless likely to fail. However, an increase in this indicator

¥ In none of the cases is the financial variable "X11may indicate an increase in investment activitg, the

Interest Coverageby EBITDA" statistically significant ~ implementation of investment proje partly based on

and this is due to the mixed effects that take place an#ank lending;a process whickentails an increase in

reduce the overall impaan the model. Companies with interest rates and a decline in the index, without the firm
being considered tbave failedrather the opposite)
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ANNEX
Al. Manufacturing sector (One year before bankruptcy)

bankr Coef. Std. Err z p >z [95% Conf. Interval]
x1 -0.604 0.241 -2.510 0.012 -1.076 -0.131
X2 -3.534 1.491 -2.370 0.018 -6.455 -0.612
x4 3.327 0.582 5.720 0.000 2.186 4.468
x5 0.036 0.028 1.310 0.190 -0.018 0.090
x11 -0.001 0.001 -0.660 0.512 -0.004 0.002
cons -1.827 0.440 -4.150 0.000 -2.690 -0.965
1 Classified D -D Total
2 + 76 27 103
3 % 25 74 99
4 Total 101 101 202
5 Sensitivity Pr( + D) 75.25%
6 Specificity Pr(-~D) 73.27%
7 Positive predictive value Pr(D +) 73.79%
8 Negativepredictive value Pr(~D -) 74.75%
9 False + rate for true ~D Pr( +~D) 26.73%

10 False- rate for true D Pr(- D) 24.75%

11 False + rate for classified + Pr(~D +) 26.21%

12 False- rate for classified Pr(D-) 25.25%

13 Correctly classified 74,26%

As planned inthis paper, the variable bankr=1 represents the bankrupt companies, while the
variable bankr=0 represents thé&althyOsound ones.
With this data, the table of results is interpreted as follows

1! symbol© Obankrupt companies

21 symboleD O MelathyO companies

3! symbol®Cclassification as bankrupt

4) symbol@Cclassification of OhealthyO

51 Sensitivity :the percentage daforrectclassification of bankrupt companies

6. Specificity the percentage aforrectclassification of healthy companies

7. Positive predictive valuethe percentage of the actually bankrupt companies in the total of those that were
classified as bankrupt (in the exam3ie/103=73,79%)

8. Negative predictive valughe percentage of actually OhealthyO companies in the total of those that were
classified as OhealthyO (in the exa¥@9=74,75%)

9l Type! error

10! Type error

11! the error of thepercentage it Positive predictive valueO

12! the error of the percentage itNegativepredictive valueO

13! the total predictive capacity of the model

A2. Manufacturing sector (Two years before bankruptcy)

bankr Coef. Std. Err z p >z [95% Conf. Interval]
x1 -0.325 0.235 -1.390 0.166 -0.786 0.135
X2 -1.967 1.819 -1.080 0.280 -5.533 1.599
x4 2.798 0.664 4.210 0.000 1.496 4.099
x5 0.072 0.094 0.760 0.446 -0.113 0.256
x11 -0.010 0.010 -1.000 0.316 -0.030 0.010
cons -1.560 0.551 -2.830 0.005 -2.640 -0.480
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1 Classified D -D Total
2 + 63 21 84
3 % 16 58 74
4 Total 79 79 158
5 Sensitivity Pr( + D) 79.75%
6 Specificity Pr(-~D) 73.42%
7 Positive predictive value Pr(D +) 75.00%
8 Negative predictive value Pr(~D -) 78.38%
9 False + rate for true ~D Pr( +~D) 26.58%
10 False- rate for true D Pr(- D) 20.25%
11 False + rate for classified + Pr(~D +) 25.00%
12 False- rate for classified Pr(D-) 21.62%
13 Correctly classified 76,58%
A3. Manufacturing sector (Three years before bankruptcy)
bankr Coef. Std. Err z p >z [95% Conf. Interval]
x1 0.172 0.230 0.750 0.455 -0.279 0.622
X2 -6.467 1.657 -3.900 0.000 -9.715 -3.220
x4 2.383 0.642 3.710 0.000 1.125 3.641
x5 0.053 0.044 1.190 0.235 -0.034 0.140
x11 0.000 0.001 -0.570 0.572 -0.002 0.001
cons -1.465 0.519 -2.820 0.005 -2.482 -0.448
1 Classified D -D Total
2 + 65 24 89
3 % 19 60 79
4 Total 84 84 168
5 Sensitivity Pr( + D) 77.38%
6 Specificity Pr(-~D) 71.43%
7 Positive predictive value Pr(D +) 73.03%
8 Negative predictive value Pr(~D -) 75.95%
9 False + rate for true ~D Pr( +~D) 28.57%
10 False- rate for true D Pr(-D) 22.62%
11 False + rateforclassified + Pr(~D +) 26.97%
12 False- rateforclassified Pr(D-) 24.05%
13 Correctlyclassified 74,40%
A4. Manufacturing sector (Four years before bankruptcy)
bankr Coef. Std. Err z p >z [95% Conf. Interval]
x1 0.700 0.297 2.360 0.018 0.118 1.282
X2 -4.840 1.838 -2.630 | 0.008 -8.444 -1.237
x4 2.261 0.729 3.100 0.002 0.832 3.690
x5 0.121 0.146 0.830 0.406 -0.165 0.407
x11 -0.006 0.005 -1.120 | 0.261 -0.017 0.005
cons -1.841 0.645 -2.850 | 0.004 -3.106 -0.577
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1 Classified D -D Total
2 + 55 30 85
3 % 27 52 79
4 Total 82 82 164
5 Sensitivity Pr( + D) 67.07%
6 Specificity Pr(-~D) 63.41%
7 Positivepredictivevalue Pr(D +) 64.71%
8 Negativepredictivevalue Pr(~D -) 65.82%
9 False + rate for true ~D Pr( +~D) 36.59%
10 False- rate for true D Pr(-D) 32.93%
11 False + rateforclassified + Pr(~D +) 35.29%
12 False- rateforclassified Pr(D-) 34.18%
13 Correctlyclassified 65,24%
A5. Wholesale sector(One year before bankruptcy)
bankr Coef. Std. Err z p >z [95% Conf. Interval]
x1 -0.076 0.072 -1.060 0.288 -0.216 0.064
X2 -3.135 1.023 -3.060 0.002 -5.141 -1.129
x4 2.616 0.499 5.240 0.000 1.638 3.593
x5 0.049 0.027 1.850 0.064 -0.003 0.101
x11 -0.001 0.001 -1.090 0.276 -0.002 0.001
cons -1.759 0.407 -4.330 0.000 -2.556 -0.962
1 Classified D -D Total
2 + 88 35 123
3 % 23 76 99
4 Total 111 111 222
5 Sensitivity Pr( + D) 79.28%
6 Specificity Pr(-~D) 68.47%
7 Positivepredictivevalue Pr(D +) 71.54%
8 Negativepredictivevalue Pr(~D -) 76.77%
9 False + rate for true ~D Pr( +~D) 31.53%
10 False- rate for true D Pr(- D) 20.72%
11 False + ratefor classified + Pr(~D +) 28.46%
12 Falsebrate for classified Pr(D-) 23.23%
13 Correctly classified 73,87%
A6. Wholesale sector (Two years before bankruptcy)
bankr Coef. Std. Err z p >z [95% Conf. Interval]
x1 -0.0192 0.0802 -0.2400 0.8110 -0.1763 0.1379
X2 -4.3556 1.3707 -3.1800 0.0010 -7.0421 -1.6691
x4 2.2109 0.5379 4.1100 0.0000 1.1565 3.2652
x5 0.0379 0.0300 1.2600 0.2060 -0.0209 0.0967
x11 -0.0003 0.0017 -0.1700 0.8640 -0.0036 0.0030
cons -1.4310 0.4306 -3.3200 0.0010 -2.2749 -0.5871
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1 Classified D -D Total
2 + 66 36 102
3 % 23 53 76
4 Total 89 89 178
5 Sensitivity Pr( + D) 74.16%
6 Specificity Pr(-~D) 59.55%
7 Positivepredictivevalue Pr(D +) 64.71%
8 Negativepredictivevalue Pr(~D -) 69.74%
9 False + rate for true ~D Pr( +~D) 40.45%
10 False- rate for true D Pr(- D) 25.84%
11 False + ratefor classified + Pr(~D +) 35.29%
12 Falsebrate for classified Pr(D-) 30.26%
13 Correctly classified 66,85%
A7. Wholesale sector (Three years before bankruptcy)
bankr Coef. Std. Err z p >z [95% Conf. Interval]
x1 -0.088 0.086 -1.020 0.310 -0.257 0.081
X2 -2.713 1.068 -2.540 0.011 -4.807 -0.619
x4 2.910 0.615 4.740 0.000 1.706 4.115
x5 0.044 0.030 1.480 0.139 -0.014 0.102
x11 0.000 0.000 -0.810 0.417 -0.001 0.000
cons -1.889 0.483 -3.910 0.000 -2.835 -0.943
1 Classified D -D Total
2 + 65 32 97
3 % 22 55 77
4 Total 87 87 174
5 Sensitivity Pr( + D) 74.71%
6 Specificity Pr(-~D) 63.22%
7 Positivepredictivevalue Pr(D +) 67.01%
8 Negativepredictivevalue Pr(~D -) 71.43%
9 False + rate for true ~D Pr( +~D) 36.78%
10 False- rate for true D Pr(-D) 25.29%
11 False + ratefor classified + Pr(~D +) 32.99%
12 Falsebrate for classified Pr(D-) 28.57%
13 Correctly classified 68,97%
A8. Wholesale sector (Four years before bankruptcy)
bankr Coef. Std. Err z p >z [95% Conf. Interval]
x1 -0.074 0.080 -0.930 | 0.353 -0.230 0.082
X2 -0.727 1.330 -0.550 | 0.584 -3.333 1.879
x4 1.443 0.601 2.400 0.016 0.265 2.621
X5 0.056 0.051 1.100 0.270 -0.043 0.155
x11 -0.016 0.010 -1.620 | 0.105 -0.035 0.003
cons -0.899 0.516 -1.740 | 0.082 -1.911 0.113
1 Classified D D | Total
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2 + 63 43 106
3 % 21 41 62
4 Total 84 84 168
5 Sensitivity Pr( + D) 75.00%
6 Specificity Pr(-~D) 48.81%
7 Positivepredictivevalue Pr(D +) 59.43%
8 Negativepredictivevalue Pr(~D -) 66.13%
9 False + rate for true ~D Pr( +~D) 75.00%
10 False- rate for true D Pr(- D) 48.81%
11 False + ratefor classified + Pr(~D +) 59.43%
12 Falsebrate for classified Pr(D-) 66.13%
13 Correctly classified 61,90%
A9. Retail sector (One year before bankruptcy)
bankr Coef. Std. Err z p >z [95% Conf. Interval]
x1 -0.545 0.236 -2.310 0.021 -1.007 -0.083
X2 -7.140 2.713 -2.630 0.008 -12.457 -1.823
x4 3.850 1.049 3.670 0.000 1.793 5.907
x5 -0.105 0.081 -1.290 0.195 -0.265 0.054
x11 -0.009 0.006 -1.370 0.171 -0.021 0.004
cons -2.149 0.796 -2.700 0.007 -3.709 -0.589
1 Classified D -D Total
2 + 44 10 54
3 % 14 48 62
4 Total 58 58 116
5 Sensitivity Pr( + D) 75.86%
6 Specificity Pr(-~D) 82.76%
7 Positivepredictivevalue Pr(D +) 81.48%
8 Negativepredictivevalue Pr(~D -) 77.42%
9 False + rate for true ~D Pr( +~D) 17.24%
10 False- rate for true D Pr(- D) 24.14%
11 False + ratefor classified + Pr(~D +) 18.52%
12 Falsebrate for classified Pr(D-) 22.58%
13 Correctly classified 79,31%
A10. Retail sector (Two years before bankruptcy)
bankr Coef. Std. Err z p >z [95% Conf. Interval]
x1 0.013 0.171 0.080 0.939 -0.321 0.347
X2 -7.350 2.184 -3.370 0.001 -11.631 -3.070
x4 3.168 0.958 3.310 0.001 1.289 5.046
x5 -0.036 0.192 -0.190 0.853 -0.412 0.340
x11 0.001 0.001 1.010 0.315 -0.001 0.002
cons -2.196 0.875 -2.510 0.012 -3.911 -0.481
1 Classified D -D Total
2 + 37 10 47
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3 % 10 37 47
4 Total 47 47 94
5 Sensitivity Pr( + D) 78.72%
6 Specificity Pr(-~D) 78.72%
7 Positivepredictivevalue Pr(D +) 78.72%
8 Negativepredictivevalue Pr(~D -) 78.72%
9 False + rate for true ~D Pr(+~D) 21.28%
10 False- rate for true D Pr(- D) 21.28%
11 False + rateforclassified + Pr(~D +) 21.28%
12 False- rateforclassified Pr(D-) 21.28%
13 Correctlyclassified 78,72%
All. Retail sector (Three years before bankruptcy)
bankr Coef. Std. Err z p >z [95% Conf. Interval]
x1 0.132 0.149 0.880 0.378 -0.161 0.424
X2 -3.782 1.903 -1.990 | 0.047 -7.512 -0.052
x4 2.087 0.999 2.090 0.037 0.128 4.046
x5 0.021 0.385 0.050 0.956 -0.734 0.776
x11 0.001 0.001 1.030 0.303 -0.001 0.004
cons -1.772 1.114 -1.590 0.112 -3.955 0.410
1 Classified D -D Total
2 + 27 14 41
3 % 19 32 51
4 Total 46 46 92
5 Sensitivity Pr( + D) 58.70%
6 Specificity Pr(-~D) 69.57%
7 Positivepredictivevalue Pr(D +) 65.85%
8 Negativepredictivevalue Pr(~D -) 62.75%
9 False + rate for true ~D Pr( +~D) 30.43%
10 False- rate for true D Pr(-D) 41.30%
11 False + rateforclassified + Pr(~D +) 34.15%
12 False- rateforclassified Pr(D-) 37.25%
13 Correctlyclassified 64,13%
Al12. Retail sector (Four years before bankruptcy)
bankr Coef. Std. Err z p >z [95% Conf. Interval]
x1 0.217 0.135 1.610 0.108 -0.047 0.481
X2 -2.652 1.459 -1.820 | 0.069 -5.511 0.208
x4 2.878 1.021 2.820 0.005 0.877 4.880
x5 0.161 0.189 0.850 0.396 -0.210 0.531
x11 0.000 0.000 0.320 0.747 0.000 0.000
cons -2.598 0.998 -2.600 | 0.009 -4.554 -0.642
1 Classified D -D Total
2 + 31 15 46
3 % 13 29 42
4 Total 44 44 88
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5 Sensitivity Pr( + D) 70.45%
6 Specificity Pr(-~D) 65.91%
7 Positivepredictivevalue Pr(D +) 67.39%
8 Negativepredictivevalue Pr(~D -) 69.05%
9 False + rate for true ~D Pr( +~D) 34.09%
10 False- rate for true D Pr(-D) 29.55%
11 False + rateforclassified + Pr(~D +) 32.61%
12 False- rateforclassified Pr(D-) 30.95%
13 Correctlyclassified 68,18%
Al13. Services sectofOne year before bankruptcy)
bankr Coef. Std. Err z p >z [95% Conf. Interval]
x1 -0.405 0.170 -2.380 0.017 -0.737 -0.072
X2 -1.058 0.888 -1.190 0.234 -2.799 0.683
x4 2.161 0.613 3.530 0.000 0.960 3.362
x5 -0.152 0.131 -1.160 0.246 -0.410 0.105
x11 0.000 0.000 0.380 0.705 -0.001 0.001
cons -1.002 0.586 -1.710 0.087 -2.149 0.146
1 Classified D -D Total
2 + 54 23 77
3 % 15 46 61
4 Total 69 69 138
5 Sensitivity Pr( + D) 78.26%
6 Specificity Pr(-~D) 66.67%
7 Positive predictive value Pr(D +) 70.13%
8 Negative predictive value Pr(~D -) 75.41%
9 False + rate for true ~D Pr( +~D) 33.33%
10 False- rate for true D Pr(- D) 21.74%
11 False + rate for classified + Pr(~D +) 29.87%
12 False- rate for classified Pr(D-) 24.59%
13 Correctly classified 72,46%
Al4. Services sector(Two years before bankruptcy)
bankr Coef. Std. Err z p >z [95% Conf. Interval]
x1 -0.031 0.179 -0.170 0.862 -0.382 0.320
X2 -1.122 1.001 -1.120 0.262 -3.085 0.841
x4 2.015 0.682 2.960 0.003 0.679 3.352
x5 -0.282 0.260 -1.090 0.277 -0.791 0.227
x11 -0.002 0.002 -1.010 0.314 -0.005 0.002
cons -0.909 0.666 -1.370 0.172 -2.214 0.395
1 Classified D -D Total
2 + 46 21 67
3 % 13 38 51
4 Total 59 59 118
5 Sensitivity Pr( + D) 77.97%
6 Specificity Pr(-~D) 64.41%




International Journal of Businessand Economic Sciences Applied Research, Voll1, No.3, 31-56

7 Positive predictive value Pr(D +) 68.66%
8 Negative predictive value Pr(~D -) 74.51%
9 False + rate for true ~D Pr( +~D) 35.59%
10 False- rate for true D Pr(- D) 22.03%
11 False + rate for classified + Pr(~D +) 31.34%
12 False- rate for classified Pr(D-) 25.49%
13 Correctly classified 71,19%
A15. Services sector(Three years before bankruptcy)
bankr Coef. Std. Err z p >z [95% Conf. Interval]
x1 0.027 0.155 0.170 0.861 -0.277 0.331
X2 -2.752 1.325 -2.080 | 0.038 -5.349 -0.155
x4 2.705 0.677 4.000 0.000 1.378 4.032
x5 -0.138 0.109 -1.270 | 0.205 -0.352 0.075
x11 0.000 0.001 -0.590 | 0.558 -0.002 0.001
cons -1.480 0.612 -2.420 | 0.016 -2.679 -0.282
1 Classified D -D Total
2 + 41 18 59
3 % 13 36 49
4 Total 54 54 108
5 Sensitivity Pr( + D) 75.93%
6 Specificity Pr(-~D) 66.67%
7 Positive predictive value Pr(D +) 69.49%
8 Negativepredictive value Pr(~D -) 73.47%
9 False + rate for true ~D Pr( +~D) 33.33%
10 False- rate for true D Pr(-D) 24.07%
11 False + rate for classified + Pr(~D +) 30.51%
12 False- rate for classified Pr(D-) 26.53%
13 Correctly classified 71,30%
Al6. Services sector(Four years before bankruptcy)
bankr Coef. Std. Err z p >z [95% Conf. Interval]
x1 -0.022 0.109 -0.210 0.837 -0.237 0.192
X2 -0.968 1.133 -0.850 0.393 -3.188 1.253
x4 1.531 0.760 2.020 0.044 0.042 3.020
x5 0.058 0.197 0.290 0.768 -0.328 0.445
x11 -0.001 0.001 -0.860 0.389 -0.002 0.001
cons -0.998 0.742 -1.340 0.179 -2.452 0.457
1 Classified D -D Total
2 + 35 22 57
3 ! 14 27 41
4 Total 49 49 98
5 Sensitivity Pr( + D) 71.43%
6 Specificity Pr(-~D) 55.10%
7 Positive predictive value Pr(D +) 61.40%
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8 Negative predictive value Pr(~D -) 65.85%
9 False + rate for true ~D Pr( +~D) 44.90%
10 False- rate for true D Pr(-D) 28.57%
11 False + rate for classified + Pr(~D +) 38.60%
12 False- rate forclassified Pr(D-) 34.15%
13 Correctly classified 63,27%
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ARTICLE INFO ABSTRACT
Article History Purpose
Received 26 August018 The purpose of this study is to fexamine the relationship between trade openness an
Accepted 2 Octobe2018  economic growth in the Gulf Cooperation Council countries (GCC), with emphasis or
both the role of exports and imports in economic growth in a multivariate fraomk
JEL Classifications including gross fixed capital formation, energy consumption, import, and export as th
C23, 040, 057, P52 regressors.
Design/methodology/approach
The study covers the pertbfrom 1992 to 2014 and utilizefsre models of the panel dat
regression: pooled ordinary least squares,-aray and tweway of fixed effects models ¢
well as oneway and tweway of random effects models. In addition, the stwgploys
the root mean square error statistics in selecting the most representative model.
Findings:
The study found that partially, export had a significant positive effect on econc
Keywords: growth, while import had a significant but negative impact on economic growtrese
Trade openness, Export, Import, results provide evidence that GCC countries during the period of study were lar
Economic Growth, GCC, Panel  jependent on exports, in which carbohydrate exports account for the bulk of
Data . . Lo s .
business trading activities. Moreover, the findings reveal that investment andggnes
conventional input factors had a significant and positive impact on the GCCOs econc
Research limitations/implications :
According to our finding, export is the most important contributor to economic grow
In addition, in order to ensure the ability of economic growth of these countries, mc
effective and efficient import policies must be pursued.
Originality/value
The novelty of this study is thesesof panel data covering more than two decades, i
employs different models that allow testj of many hypotheses.

Eastern Macedonia and Thrace Institute of Technolo

achieved with the help of variables such as stock of
1. Introduction capital, supply of labor and technological development.

On the other hand, the endogenous economic growth
Economictheoriesthat are related to economic growth theory was advanced by Americasconomists Paul
are abundant. It can be dated back toadd Smith in his Romer and Robert Lucas. They stressed on the
notable bookThe Wealth of NatiorsQthen followed by  endogenous nature of technological innovations that are
the evolvement of the classical economic theory that wadased on investment in human capital and technological
pioneered by economists suels Ricardo, Malthus and development.
Mill. Later on, Carl Marx explained the historical Accordingly, extensive empirical studies related to
development of growth while the Austrian economist previous different economic grow theories were
Joseph  Schumpeter introduced the theory ofaccomplishedsuch as in Solow (1956), Fedét983),
technological innovation. On the other hand, Harrod andLucas (1988), Barro (1991, 2003), Mankiw, et al., (1992),
Domar developed the classicaleyhesian model of Kim and Lau (1994), De Mello (1997, 1999):Ydusef
economic growth, implying that capital formation is an (2000), Obwona (2001), Tuwaijri (2001), Bengaad
important factor of economic growth because it SancheRRobles (2003), Choe (2003),-&drrah (2005),
generates income and increases production capacitgahraumahah and Thannon (2006),-lAkni and Al
Similarly, the neeclassic theory was expanded by Shamsi (2007) Bloom and Finlay (2009), Aghion and
economists such as Tobin, Swan,ld®g Meade, etc. Howitt (2009), Cavalcanti, et al., (2011), Mahran (2012),
According to this theory, economic growth can be Alkhathlan (2013), Alhowaish (2014), Kin{2014),
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Alodadi and Benhin (2015), Altaee and-Jdfari (2015), industrial sectorsespecially in the financial, real estate,
Altaee et al., ( 2016}owarth et al., (2017)Bekhet et and technology sectorsTherefore, the purpose of this
al., (2017), Echchabi et al., (20E8)d others. However, study is to examine the relationship between trade
this study selected GCC countries for several positiveopenness and economic growth in the GCC countries
key characteristicsThis is to include:4 a high per capita utilizing a panel data analysis pmpach. This paper is
income as in Figure 1;-abundance wealth of energy unrivaled to previous empirical studies in several ways.
resources reserves of mainly oil and gas: jioung Studieson the determinants of economic growth in the
population that can enrich the labor market; and iv GCC countries are scee

excellent places for investment opportunities in diéfet

Figure 1. Trend of real per capita income of GCC.

T herefore, this study will add to the previous literature hand, Howarth et al, (2017) investigated the
and enrich the knowledge and benefits of policymakerselationship between energy consumption at a sectoral
of those countries. Iraddition, the study employed five level and the gross domestic product in the GCC
models that have not been utilized in previous studies tacountries. Their findings show that energy consumption
test the significance of the relationship between theand economic growth were significantly related at all
dependent variable and the independent variables, andgectors. They stressed thaeed for improvement in
then used the root mean square error statistics to cleoosenergy efficiencyn GCC countries. Similarly, Bekhet et
the most suitable model. Moreover, the tested data weral., (2017) used the ARDL model to test the relationship
more recent and updated. between carbon emission, financial development,
This study is organized into five sections: Section 2economic growth and energy consumption for the GCC
shed some lights on the previous literature related to countries. Their rsults confirm a longrun causal
this subject. On the other hand, data and econometricelationship among carbon emissions, financial
models ae presented in section 3. Section 4 discussedevelopment, GDP and energy use in all GCC countries
and analyzes the findings and the results of the studyexcept for the UAE. The study emphasized the need for
while the concluding remarks and recommendations arecurbing carbon emissions and preserving economic

presented in section 5. growth in GCC countres. In addition, Osman et al,
(2016) used a panel data analysis approach to explore
2. Literature Review the relationship between electricity consumption and

economic growth in the GCC countries. The findings
There is a wealth of research on the relationshipreveal an existing longun equilibrium relationship
between trade openness and economic growthmost between elecicity consumption and economic growth.
countries worldwide. However, there is a lack of The study concluded that adopting -electricity
research related to economic growth in the GCCconservation policies could result in a negative impact
countries. GCC countries are emerging marketon economic growth. Furthermore, Edrees (2016)
economies with affluent economic wealth that comeaitilized the ARDL approach to explore the impact of
from gas and oiproduction that can exert a significant foreign workersand outflow remittances on economic
influence on the global economy. Therefore, in thisgrowth in selected GCC countries. He concluded that
section weintroduce previous studies that discussed foreign workers contribute positively to economic
economic growth determinants in the GCC countries.  growth. On the other hand, outflow remittances found to
Starting with a morerecent study by Echchabi et al, have a significant and negative impact on economic
(2018), where they examined the impact of Sukuk growth.
financing on economic growth in the GCC countries. From another perspective, Jouini (2015) examined the
Their results show that Sukuk financing had no impact relationship between economic growth and international
on economic growth of the GCC countriesn@e other trade openness for the GCC countries. The results reveal
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evidence of cointegration and that economic growthGCC countries. On theother hand, conventional
were positively linked to trade openness both the financial developmenivas found to have no significant
short-run and the longrun. impact on economic growth.

On the other hand, Abdalla & Abdelbaki (2014) utilized Furthermore, Al Awad (2010) tested the role of
the vector error correction model (VECM) to investigate manufacturing on economic growth in GCC countries.
the determinants of economic growth in the GCC He found that in the longun, manufacturing is strongly
countries. The findings show that foreign direct related to nonoil economic growth. In comast, short
investmentand gross capitaformation are important run link between manufacturing and nesil economic
determinants of economic growth in Bahrain. Further, growth were found to be insignificant. On the other
exports and gross capital formation were found to behand, Hussein (2009) studied the impact of foreign direct
important determinants of economic growth for Kuwait, investment (FDI) on economic growth in the GCC
Qatar and Saudi Arabia. As for the UAE, both exportscountries. His results revealed aewak relationship
and foreign direct investment were found to be between FDI and gross domestic product.

significant determinants of economic growth. In

contrast, the study found no evidence of sharh or 3. Data and Econometric Methods

long-run unidirectional or bidirectional causality

relationship for OmanAdditionally, Grassa & Gazdar 3.1 Data

(2014) investigated the effects ofslamic financial The data sample consists of the six GCC member states:
development and conventional financial development orBahrain, Kuwait, OmanQatar, Saudi Arabia, and the
economic growth in five GCC countries (Bahrain, United Arab Emirates. The data sample covers the
Kuwait, Qatar, Saudi Arabia & AE). They utilized the period from 1992 to 2014. Table 1 summarizes all
OLS model and panel data analysis technique. Theariables used in this study as well as their sources.
results indicate a strong and significant relationship

between Islamic finance and economic growth in all five

Table 1: Variables definibns and sources
Variable |Indicator Name Source
National Accounts Main Aggregate Database,
Gross Domestic Product per capifeonstanthttps://unstats.un.org/unsd/nationalaccount/ana.asp
GDPPC 2010 US $) ma.asp

LEN [Energy use (kg of oil equivalent peapita) World Bank indicatorshttp://www.worldbank.org/
Grossfixed capital formatiorconstant 2010 [National Accounts Main Aggregate Database,
GFCF [US 3) https://unstats.un.org/unsd/nationalaccount/ana.asp

National Accounts Main Aggregate Database
EXP  |[Export volume (constant 2010 US $) https://unstats.un.org/unsd/nationalaccount/ana.asp

National Accounts Main Aggregate Database
IMP  [Import volume (constant 2010 US $) https://unstats.un.org/unsd/nationalaccount/ana.asp

3.2 Methodology y,=a +X,! +u
A longitudinal, or panel data set can capture variations ™" " " " " )
along cross section units (country, region, state,!'~ EEE,N t="EEE,T

individual, etc.) and time. This is important to the study ] _ o _ _

for the f0||owing reasons: (]_) unobservable and time The |nde_X| refers to InleId_Ua'S (Co_untrles), the_ unit of
invariant effects may exist for eachountry. (e.g., ©Observationt refers to the time periodWhere y is the
political and economic policies, trade policies, valuesgross domestic product per capita representing economic
spending pattern on higher education, and economid@rowth, x is representing the explanatory variableks
freedom); and (2) time may have potential effect in somhe constantis the error term for countryi in the period
variables (Hsiag 2007. In addition, including the t satisfies all the standardassumptions.are the
variation in both timeseries and cross section data into €stimatedcoefficiats of all independent variables.

fixed or random effects models would provideich and ~ However, this study employed five different versions of
powerful study of a group of countries, if one is willing Panel data static regressions as described below:

to consider both the region and the time dimension of

the data.

Therefore, this study uses the gross domiegproduct

per capita (GDPPC) as a measure of economic growth to

be the dependent variable, and four explanatory @ Pooled OLS

independent variables. Furthermore, there are panel data i ) ]

sets for the dependent and the independent variables. This model does differeiate between period and cross
Given the pane| data nature, ¢h most genera| section an.d_lt IS mOSt_ly not appllcable for ana|>ISIS.
specification of the model that we consider is theHowever, it is often suitable to apply redundant fixed
following:
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effect tes$ and based on the resujtdecide whether we Y, :(, . +,'t)+X;t#+$it (5)
have to use fixeeffect or pooled model.
The pooled model can bweritten as:

where:
el o e ui is time invariant individual fixed-effects. Control for
Vi = H X @) permanat differences between countries
i=#EEE.$ t=#EEE % %is timefixed effects. Impacts comman all groups but

vary by year.

vitis I.I.D. component.
Model (2) does not make optimal use of the assumed
structure in the error term. Thus, it is not considered to e! Two-way random effects model
be a practical model. (Wooldridge, 2006).

One variant of model (5) examines how individuals and
b. One-way fixed effects model time effect error variances. This model functional form
Although we expect that GCC countries have too manyis:
similarities among themselves, but still there are some
differences, at least in their country sizes, g_e_ographicaly —a+x ! +(H» n +#) (6)
locations, political and economic policies, etc. ™" " Poorot
Individuality among the stidied countries could result in )
bias of the estimated parameters. Accordingly, it seem#s in the twoway fixed effects mode#; represents the
reasonable to account for the individuality among thetime invariant individual effects,%stands for the time
GCC countries. One set of panel data models account f@ffects, and vit isdiosyncratic error.
the individuality across countries, but confines that
individuality to the intercept term of the relationship.
The oneway fixed effects modiés the 4. Results and Analysis
Y -(a+uit)+x“! i 3) Before going further and starting our estimation of the
proposed models we believe it is necessary to check the
The individual effects p, Rssumed asunobserved properties of our data. For this purpose, we will test the
constants (parameters), is tharitten as: fixed-effects stationarity of our panel and then the cointegration
(FE) regression model, encapsulating all variableat  among the variables.
affect the dependent variable cressctionally but dmnot
vary over time. (li) fulfills the usual conditions on 4.1 PaneUnit Root Tests Results

errors: independent, E (v) = 0, var (v)'s2 Although there are several kinds of unit root test
methods including Breitung, Choi, Hadri, Levin, Lin and
c. One-way random effects model Chu (LLC test), Im, Pesaran and Shin (IPS test), and

An alternative to the fixed effects model is the randomCarrior-i-Silvestre, etc., only two test have been used in
effects model. Unlike with the omaway fixed effects this study, b examine for the existence of a unit root in
specification, the onway random effects propose our panel. The Levin, Lin and Chu (2002) (LLC)
different terms for each country and again thesespecification as well as the Im, Pesaran and Shin (IPS)
intercepts are invarianbver time, with the relationships (2003). _ _
between the regressor and the predicted variablesThese tests are performed on the variables in the levels,
assumed to be the sapimth crosssectionallyand over —and first difference. The null hypothests the presence
time. Moreover, this approach assumes that theof a unit root is rejected if the two tests confirm that
individuality comes in the form of an error component hypothesis simultaneously. Since LLC does not consider
model (as part of individual disturbance terms). a possible heterogeneity bias present in the data, IPS
generally would be the favored test.

The basic onavay random effects model is written as: ~ We can conclude that the results pénelunit root tests
y, =l +X," +(Hi +#n) stated in Table 2 backing thieypothesis of a unit root

(4) in all variablesacross the six GCC countries, as well as
#, ~ IID(" ,$§) the hypothesis of zermrder integration in first rejection
! of the null hypothesis of no cointegratiat 1% level of
L ~ ignificance.
# measures the random deviation edch countryOs S19
intercept from the$ commonintercept term. 4.2. Panel Cointegration
) Given that each variable contains a panel unit root, the
d. Two-way fixed effects model set of Pedroni's panel differences. Indeed, six of the tests

. ) i reveal the cointegration tests were carried out to
Another possible panel data model is the tway fixed  gyamine whether there was arigterm relationship
effects approach. By using thapproach, we extend the among the dependent variable and the independent
analysis to account for the average value of thegriaples. Pedroni has proposed seven different statistics.
dependent variable changes over time as well as €rosgy ;t of these seven statistics, four are basedpoaling,
countries. The final specification of this approach wouIdWhat is referred to as th& Within Glimension. The other

be: three test based on th8 Betweendimension. Bothype
of tests were focused on the absence of integration. In
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our case, the majority of tests (Table 3) clearly suggest

rejecting the null hypothesis and presence of
cointegration.
Table 2: Panel unit root tests
Level First difference
LLC IPS LLC IPS
Variable
Intercept |Intercept Intercept |Intercept Intercept |Intercept Intercept |Intercept
and trend and trend and trend and trend
-0.47260 | -1.4625* | 1.96370 | -1.09100 | -11.24*** |-10.408*** | -10.07*** | -8.838***
LGDPPC
0.31830 | 0.07180 | 0.97520 0.13760 0.00000 0.00000 0.00000 0.00000
0.81680 | -2.10720 | 1.17640 | -1.69200 | -8.459*** | -8.304*** [ -8.70*** [ -8.820***
LGFCF
0.79300 | 0.0176** | 0.88030 0.04530 0.00000 0.00000 0.00000 0.00000
-6.417*** | -0.71500 | -2.606*** | -1.3067* | -12.36*** |-12.485*** | -12.57*** | -12.627***
LEN
0.00000 | 0.23730 | 0.00460 0.09570 0.00000 0.00000 0.00000 0.00000
-1.880** | -10.946** | -0.39620 | -7.811** | -10.88*** |[-10.272*** [ -10.86*** |[-10.210***
LEXP
0.03000 | 0.01570 | 0.34600 0.00030 0.00000 0.00000 0.00000 0.00000
2.38340 | -2.561*** | 4.68790 | -1.3680* | -10.53*** [-10.091*** [ -9.571*** [-9,1208***
LIMP
0.99140 | 0.00510 1.00000 0.08560 0.00000 0.00000 0.00000 0.00000

Note: *, **, *** indicates rejection of the null hypothesis of no unit root at 10%, 5%, and 1% levels of

significance

*Denotes 10% level of significance; ** denotes 5% level of significance; and *denotes 10% significant level.
(RMSE). However, recent literature has debated which

Table 3: Panel ceintegration test results of the GCC countries

4.3.Estimation, Model Selectaord Discussion
We now turn to the estimated results of the panel RMSEs based on the results of Brassingt¢2017),
regression models. The starting point is selecting the Pesaran & Zhou (2016) and Fernanedan &Weidner
most fitting model for our panel. However, when a (2017).

distinction is made between several models, one of th&able 4 shows the RMSEs for the five estimated models.
two measures is to be adopted, namely, the meah is clear that twoway fixed model has the lowest

of theseshould be preferred. In this research, we use

absolute error (MAE) and the root mean squares error
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RMSE. Therefore, the twavay fixed effect model has example, depends on the oil sector for 80 percent of its

been selected. export revenues and around 85 percent of its budget
revenues. The results are in line with the results of
Table 4. RMSE Statistics Hamdan (2016) for 17 Arabountries and Altaee et al.,
Model RMSE|[ (2016) for KSA. _
POLS 0.2410 Moreover, figures in Table 5 r_e_veal that energy input
FEM (oneway) 0.1369: has the sc_aco_nd_hlg_hest_ positive effect on economic
growth. This finding is similar to those of Odhiambo
FEM (twoway) 0.1000(  (2009); Apergis & Payne (2010); lyke (2015); andhE&se
REM (oneway) 0.2419(  Bayrak, (2017). This implies that energy is an important
REM (two-way) 0.1364] factor of production; therefore, it stimulates economic

growth. An important implication for that is since
In the selected model, we see that 87.7 percent of thenergy and other inputs are found to be complements
variation in real grossdomestic product per capita of (Gibbons, 1984; Apostolakis, 1990bdhon, 1996), and
GCC countrieswas explained by export, import, gross since the GCC countries have abundant energy
fixed capital formation. As expected, we find that exportresources, itis considered an advantage in their
has positive and significant impacts on economic growthdevelopment.
in the GCC countries. This finding is justified by the fact
that hydrocarbon export still plays a sigicant role in
the Gulf economies (Hvidt , 2013). Saudi Arabia, for

Table 5: Panel data regression estimates for GCC countries

Notes: Values beneath the paraers values are the estimatedvplues. ***Coefficient significant at the 1% level, ** Coefficient significant at the
5% level, and * Coefficient significant at the 10% level.

imports to the import of luxury goods, which does not
The results of the study confirmed a negative make a positive contribution to the process of remmic
relationship between economic growth and importsgrowth. This result is supported by previous research
during the investigated period. The negative coefficientsuch as Altaee, et al., (2016) for KSA, and Mushtaq, et
proposes that GCC countries could be adversely affectedl., (2014) for China, Indonesia, Japan, Malaysia,
due to the inflow of imports. Theoretically, imports are Pakistan, Philippines, Sri Lanka and Thailand.
an importantfactor in economic growt. The impact of
imports on economic growth is largely related to the 5. Conclusion and Policy Recommendations
composition of imports. When imports of productive
goods and advanced technology constitute a large partn this study, we have scrutinized the impact of export,
of imports of a country, a positive and effectiveimport, energy consumption, and capital on economic
contribution to imports can bexpected on the economic growth in the GCC countriesby employing annual
growth process. panel data from 1992 to 2014.0 appropriately deal
In any event, the rise in per capita income and the highwith static panel models, we employed ordipdeast
level of consumption lead to allocate a large part ofsquares (POLS), one and tweay fixed effects (FE) and
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one and tweway random effects (RE) models. Findingsin the GCC countries, Gulf States must encourage an
show that export is the main contributor to economic increase in gross capital formation, to increase its
growth of GCC countries, followed by energy usage,contribution to economic growth. At tb same time
then gross fixed capital formatiorn contrast, import great attention should be given to energy usage
contribution ended to be negativ®ased on estimation especially there is an abundant energy reserve available
results of the study, the following recommendations areat cheap prices.

found to be important: Third, since import plays a negative role in the economic
First, according to our finding, export is the most growth process of the GCC countries, thus, thehould
important contributor to economic growth. This decreasdheir imports or at least change their import
provides a support for the expeted growth hypothesis policiesto achieve higher economic growth.

in the GCC countries. Thussignificant attention must

be directed towards diversifying the GCC ecomes.

Second, as long as energy usage and gross capital

formation input play significant role in economic growth
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Received 2Beptember 2018 The purpose of the paper was to estimate the interdependence between selected

Accepted 8Dctober 2018 macroeconomic variables and nparforming loans in Ghana using a Bayesian Vector
autoregressive approach.

JEL Classifications Design/methodology/approach

C32; EO0O ;C01; C11 This paper used annual series from 2a8&L7 which was interpolated into quarterly

frequencies to estimate how macroeconomic shocks affects quality of loan portfolio u
Bayesian Vector Autoregressive approach. Our Bayesian VAR system satisfied the
stability condition where the inverse root polynomial is within the unit root circle hence
our VAR system was deemed stable. The model was estimated at levels with 1 lag a
indicated by the AIC and the SBIC

Findings

The findings were that shocks to gross destic product , consumer price index , credit
private sector, imports and monetary policy rate leads to an increase in the NPL ratio

Keywords: varying magnitudes and quarters. On the otHeand a shock to government debt lead t¢
Time-Series Models, a fall in the NPL ratio in theshort-run but it rebounded later in the tenth quarter.
Macroeconomics, Originality/value

Econometrics, Bayesian This study concludes that the macroeconomic environment is a big influence on the
Analysis. performance of bank loan portfolio which translates into the NPLs. A shock to CPI se

to be highesin affecting the NPL ratio hence the Bank of Ghana shardeavouto
keep a low inflation environment such that the policy rate will not be revised upwards
which will put more strain on the _NPL ratio.

Eastern Macedonia and Thrace Institute of Technolo:

1. Introduction performing loans which is treated as a balance sheet cost
which eventually derails the financial performance of a
The financial sector in any economy plays a substantiabank (AmuakwaMensah & Boakyddjei, 2015). The
role in economic growth by means ofinanciat  GFC2of 2008 which was later amplified by thehmann
intermediation which includes savings® mobilization, rislshock has given us a stark reminder of a link between
management, project evaluation and facilitatingthe financial sector and the real sector of an economy.
transactions (Schumpeter, 1934). In this vein, theBehind this backdrop, it has become imperative for
stability of the banking sector dwells on banks® macrgpolicy makers to examine the performance of the macro
environment, exposure to risk, arisanksO ability to be economy and its transmission ehocks to the banking
resolute if an adverse shock hits the sector or thesystem or the reverse scenario. Globally, NPLUsas
economy. The banking sector determines economideen the widely used measure of financial health of banks
growth by offering varied services such as facilitatingin the banking sector of any economy; in effect this
the movement of money across borders and ensuring metric measures the ratio of ngwerforming loans
formalised way of borrowelender interactions (NPLs) to total loans hence policy makers should
(Murithii & Louw, 2017). In the recent past the consider its relevance for macroeconomic stability. This
Ghanaiat economy has seen the collapse of seven (#atio is often used to evaluate and compare bank loans
indigenous commercials banks; namely {B&nk, portfolio quality (Festic, Repina, & Kavkler, 2009),
Capital Bank, Sovereign Bank, Royal Bank, Beige BanKMendoza & Terrones, 2008), (Podpiera & Weill, 2008)
Construction Bank and UrBank, primary due to non to analyse banking sectors efficiency to foretell
performing loans and other managerial and boéedel forthcoming failures.
breachs. Most of the bad debts were as a result of-non

2 The Great financial crisis

T e ey 3 The nomperforming loans are facilities which payments of principal and
1 The Country Ghana was chosen because the KRio rose to interest are past due by three months or moredayeit@®ion is the time
about 17.6% in 2009 giving an indication of some macroeconomic period that is most widely used by countries to determine whether a loan is non
instability.! performing (see Cortavarria et al 2000).
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The present work contributes to this literature by NPL ratio but it later rebounds about 2% in the tenth
estimating a Bayesian Vector Autoregressive model omquarter.
the dynamics between neperforming loans as a To the best of my knowledge this is the first paper to use
financial fragility indicator and total crdit to private a Bayesian procedure to estimate interdependence
sector and government debt. The Bayesian methodetween GhanaOs banking industryOs NPL, a key
detailed in the VAR literature is currently at the financial fragility index, and macreconomic shocks.
forefront of empirical macroeconomics, and is adopted he rest of the paper is as follows; section 2 discusses
here for use. Because VAR models are highlthe NPL and macroeconomic variables literature review,
parametrised the shrinkage prior in the Basian section 3 discusses the VAR methodology, section 4
method will help the VAR system achieve parsimony.discusses the data and its sources, section 5 discusses the
The approach is an update on AMEDIKU, 2006, where aestimation and analysis using imise response functions
traditional VAR model was used to stress test theand section 6 has the concluding remarks.
Ghanaian banking sector. Our findings buttress whatA look at the time series plotted in ( Figure 1) shows
has been found in the VAR literature, thatreegative that NPL rose to 17% in 2009 during the financial crisis
shock to GDP deteriorates bank loan portfolio hencebut it later fell in 2013, perhaps when Ghana was
increases the NPL ratio. Alternatively, an inflationary enjoying some oil growth due to the discovery of oil in
environment also increases the rate of loan default whickommercial quantities. The NPL ratio later fell but rose
will translate into the NPL. Our Impulse response again to about 22%. That could also be likere the fall
functions indicated that a GDRhock will increase the in commodities prices which affected the GhanaQOs foreign
NPL ratio by 1%, likewise a shock to CPI, monetary exchange leading to a fall in GDP. Clearly, we could see
policy, credit to private sector which increases the NPLGDP falling in the latter part of 2013 when NPL was
ratio by 11%, 3% and 2% respectively. On the otherincreasing. Government debt and private sector
hand, a shock to government debt initially decreases thelomestic credit has also be&rcreasing. The policy rate
and imports has also shown an upward trend.

Figure 1: A Graphical look at the endogenous variables

Source: Constructed from the data

2. Literature Review VAR models to investigate the monetary policy
transmission mechanism across the field of applied
There is no doubt that there exists some link betweenmacro research. Amuakwdensah & BakyeAdjei
nonperforming loans and macroeconomic variables(2015) found a significant negative effect of real GDP
Principally the literature identifies those macroeconomicper capita on NPLs. In addition, they concluded that real
determinants as GDP, CPI, real interest, real exchangeGDP per capita has a significant effect on NPLs of large
rate, money supply and unemploymentedSims, 1980). banks, but no effect is observed for small banks
Seminal work of using VAR to estimate monetary policy (Alhassan, Kyereboa@oleman, & Andoh, 2014). They
shocks has preceded a myriad of studies which used tlso found a significant negative effect of real GDP
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growth on asset quality and that a real depreciation ofevidence from Spain and suggested that GDP growth,

the local currency increases NPLs of banks in Ghana. real interest rate and a credit coigin explain NPL.
Arpa, Guilini , Ittner, & Pauer (2001) present a Khemraj & Pasha (2009) asserts that banks giving out

single-equation regession analysis focusing on the risk loans excessively and charging high levels of interest

provisions and operating income of Austrian banks, andate are most likely to have higher bad debts.

conclude that the share of risk provisions in the total

loans of the Austrian banking sector varies indirectly 3. Methodology

with real GDP growth and real interest rates and

directly with CPI inflation and real estate price inflation. In econometric analysis the VAR models starts with the

Gambera (2000), using bivariate VAR models,reduced form where each dependent variable is regressed

investigated the influence of the development of the USn its own lags and on the lags of the other variables.

economy on the loan portfolio quality of a large sampleThe vector

of US banks. The empirical result suggetist a limited notation is given as:

number of regional and national macroeconomic

variables are often good predictors for probkoan y,- | + "y +E+ " pyep+ U

ratios, and that simple, bivariate VARystems of one

bank variable, one macroeconomic variable, and seasonghere y is a vecbr of endogenous variables that is:

dummies can be quite effecti&hu (2002) examined the GDP growth rate, CPI inflation, norperforming loans,

impact of macroeconomic developments on the assgfovernment debt, domestic credit to private sector,

quality of the Hong Kong banking sector and concludesimports and monetary policy rate at all at quarter! tis

that the increase in noperforming loans between 1995 5 yector of constants and; and ", is a matrix of

and 2002 was largely attributable to changes iNparameters, wis reduced form error term with zero

macroeconomic  conditions The  singleequation  mean and covariance matrix !. We include 1 lag of the

regression analysis indicates that the NPL ratio risesgngogenous variable as recommended by SBC and AIC

with increasing nominal interest rates and faster growth 55 the pest lag to explain the dynamics in the VAR
in bankruptcies, but decreases with higher CPI inflation,gystem geeTablel. )

economic growth and property price inflation. Louzis,
Vouldis, & Metaxas (2010), in a dynamic panel model,prior to the model specification our Baysian VAR

examined the determinants of NPLs for each category ogystem has satisfied the stability condition that modulus

loan in the Greek banking sector. Studying real grossyf the Eigenvalue is less than 1 in absolute terms (see
domestic product growth rate, rate of unemploymentypie 2)

and real interest rate from 2003 to 2009, the study
concluded that bad or doubtful loans were related to
these macroeconomic factors and to how well they werg 1 podel Specification
managed. They further indicated that the sensitivity of

non-performing loans on mortgages was less 10|y our empirical specificaan, the reduced form VAR
macroeconomic conditions. _ _ will be estimated with the Bayesian procedure because it
Keeton (1999) investgfed the relationship s well suited for shorter datasets. To evaluate how

between the growth of business loans granted by USpocks to macroeconomic variables affect the quality of
banks on the one hand and banks credit standards andan portfolio which translate into the NPL, the

the share of NPLs in business loans. The VAR modebmpirical moel is specified in the following way:
involves growth in business loans, the share of NPLs in

business loans and ndarm earnings. It supports the

hypotheses that faster loan growth leads to higher loanyp| s = 1, + " \NPLS..+ " .GDP GROWTH.+ " .CPk
Iosses, that an increase in earnings redu_ces th?+ " GOVT DEBT.t ":DCPSi+ " dMut " MPRu +
delinquency rate and that an increase in the delinquenc PLS - (1)
rate causes a decrease in loans. In addition, deterioratio '

in the quality of loan portfolio causes a subsequent

increase in the ratio of NPLs. Hoggarth, Logan, & . .

Zicchino, (2005) apply the VAR approach to investigateCPPGROWTH = 4+ " :NPLS..+ " .GDP GROWTH.+
the link between loan writeffs and the UK output gap, "~ @CPlki+ " «GOVT_DEBT.+ " :DCPS:+" ulMut

retail and house price inflation, the nominsthort-term " uMPRu+#GDP GROWTH (2)
interest rate and the real exchange rate.

Adebola, Sulaiman, Yusoff, & Dahalan (2011)CPL = !+ " sNPLS.:+ " «GDP GROWTH.+ " +wCPL:+
used an ARDUE in exploring the factors that explain " ,GOVT _DEBT.+ " uDCPS:+ " 2lMu+ " uMPRu+#CPI
NPL and concluded that long run relationship between (3)
macroeconomic variables and interest rate has a pesit
long-term effect on bad loans. The authors further statedGOVT DEBT. = ! «+ " »NPLSu+ " »GDP GROWTH.+
that the producer prices were inversely related to bad  cp| .+ " .GOVT DEBT.+ " xDCPS

loans. Jimenez, Salas, & Saurina (2006) presented. \\1 . v MPR.+#GOVT DEBT, 4)

JULL L

................................................ DCPS = I "uNPLSu+ "+GDP GROWTH.+
#lautoregressive Distributed Lag Model | used to estimate time " .CPl+ " =GOVT DEBT..+ " =DCPSi+" wIM it
series with different orders of integratio'n. " MPRu+#DCPS - )

' 35 -1

! ||0/(
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MPR:= !+ " aNPLS.+ " .GDP GROWTH.+ " &«CPl.+

IMi = e+ " NPLSu+ " :GDP GROWTH.+ " &CPl.+ " «GOVT_DEBT.+ " «DCPSu+ " wlMus+ " :MPR.
" %GOVT_DEBTu+ " «DCPS:+ " ulMut" &-MPRu+#M. +HMPR: )
(6) |
CPl enters as quarteyl growth rate of prices,

Where GOVT_DEBT is government receipts and spending
NPL: aggregate of nqrerforming loans to total gross loans. taken as a percentage of gross domestic product, DCPS
GDP GROWTH: refers to growth rate of output enter the model as quarterly stock of domestic credit to
CPI: denotes the consumer price index . f M
GOVT_DEBT: refers to stock of Government debt private Se_Ctor as a percentage o _OUtpUt’ enters as
DCPS: Total stock of credit to the private sector. quarterly imports d goods and services as a percentage
IM: Imports of goodad services of output and MPR is the central bankOs monetary policy
L{'\IPPRL:S'e_ferE tokat’”Etary pof"cy rate. ; rate (used as the benchmark lending rate). The data

= Shocks o non performing loans equation sources are Federal Reserve Economic Data (FRED),
#GDP GROWTH: shock to GDP equation | | di f the World Bank
| CPI: shock to CPI equation World Development Indicators of the Wor ank,
| GOVT_DEBT .: shocks to government debt equation Banking Superision and Research_D_epartments of the
| DCPS: shocks to DCPS equation Bank of Ghana and the Ghana Statistical Service.
1 IM .. Shockto imports equation
! MPR.: shock to monetary policy rate equation 5. Estimation and Analysis
3.2 Choice of Macro-Economic Variables This paper examined the interdependence of

The choice of the macroeconomic variables is based Qiacroeconomic shocks and nparforming loans in
the literature and some degree of intuitive arbitrariness Ghana.Table 3: dsplays the statistics of the Bayesian
(see Blake and Westaway, 1996). Betection of import /AR results as it waspecified in equations in the model
is due to the fact that Ghana is a high import economyspecification sectionFigure 20 display the impulse
and since importation requires a huge outlay, theresponses to a Cholesky one standard deviathuck to
assumption is that most of the importers will opt for a NpLS, GDP growth, consumer price index, Government
bank credit. Secondly, due to GhanaOs high debt/GDRept, domestic credit to private sector, imports and
ratio the country enrded in an International Monetary monetary policy rate respectively. The empirical
Fund extended credit facility to ensure policy credibility fingings of this paper corroborates what has been found
and good fiscal governance. According to Louzis,n the literature on the inverse relathship between
Vouldis, & Metaxas (2010) there are two transmissionGpDp and NPL ratio and the positive relationship
channels through which public debt or sovereign debtpetween CPI and NPL ratio. Our findings show a shock
crisis can affect the banking system. Reinhart & Rogoffto GDP growth leads to a 1% increase in NPL ratio in
(2010) found that when public debt increases, it places ge first quarter, to a peak of 3% in the fifth quarter, and
form Of OcelllngO on the market eVaantion Of CredibilitYater fa”s to the baserml_ Th|s f|nd|ng |mp||eS that When
for the national banks and consequently banks strugglespp growth falls, the NPL ratio increases and vice
for liquidity. As a result, banks wodl have to cut yersa. Additionally, a one standard deviation shock to
lending and debtors cannot also refinance their debts. Ircp| |eads the NPL ratio to increase as much as 11% in
addition, an increase in public delbgcording to Perotti  the second quarter to a peak of about 25% in the fifth
(1996) may lead to fiscal measures where, for examplgyarter. This gives an indication that the influence of
social expenditure on the wage component Ofinflation on financial variables is very immediate and
government consumption arecut. This results in  effective hence the central bankOs target of inflation is in
outstanding loans and unpaid interest, as householdsfde with financial stability objectives. Furthermore, the

income experiences a negative shock. NPL ratio initially decreased &r a shock to
o government debt but it rebounded by 2% in the tenth
3.3 Shock Identification quarter. This could mean that whilst the government is

In order to generate the impulse response functions, thencreasing the deficit by taking on more debt, the NPL
identification of shocks is carried out via CholeskyOgtio falls in the short run. It could mean that the banks
deconposition of the covariance matrix, which assumes an the shortrun were buying Government of Ghana
recursive exogeneity structure. Therefore, the first yreasury bonds which paid higher returns, hence they
variable in the VAR is only affected contemporaneouslyyere able to diversify their books against the huge bad
by the shock to itself; the second variable in the VAR isgebts on their books. The hypothesis that credit growth
affected contemporaneously by the shodk the first |eads to higher loan losses could be explained by the
variable and the shock to itself, and so on. The numbefingings that a onestandard deviation shock to total

of lags to explain the model dynamics is set to 1 agjomestic credit to the private sector will make NPL

indicated by the AIC and SBIC. ratio increase as early as the second quarter by 2% to a
peak of about 5% in the sixth quarter. The NPL ratio
4. Data also increased by 4% in the second quarter witshock

) ] ) to imports and later peaked by 7% in the fourth quarter.
Annual time series data spanning from 26B817 was The monetary policy rate is the rate at which the Bank
interpolated into quarterly series usin the Denton  of Ghana lends to the commercial banks. A shock to this
procedure. All datasets enter into the model as quarterlypgjicy rate increased the NPL ratio by 3% in the second

series after interpolation. NPLs is taken as a percentag@uarter, later reache@ peak of about 6% in the fourth
of nonperforming loans to total gross loans, GDP qguarter.

Growth enters the model as quarterly growth of output,

! "&
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rate shock by 3%. Findings also show that the peak
6. Concluding Remarks responses of NPL ratio was higher with CPI at 25% in

the fifth quarter with monetary policy peaked by 6% in
This paper applied the BVAR methodology to estimatethe fifth quarter and GDP growth also peaked by 3% in
the variations in macroeconomic variables and theirthe fifth quarter. Overall, finding support the literature
effect on the NPL ratio in Ghana. The importance ofin that shocks to GDP growth, CPl ahMPR increases
financial fragility for macroeconomic stability has gainedthe NPL ratio. By extension, a shock to domestic credit
lots of momentum in recent policy debatesding to the to private sector also increased the NPL ratio whilst a
intensification of bank directives. Annual series wasshock to Government debt initially reduces the NPL
interpolated into quarterly frequencies to estimate theratio but later rebounded. It is recommended that for
interdependences of maeezonomic variables and NPL GhanaOs economy to reduthe deterioration of loan
ratio. We include NPL ratio as a measure of financialportfolio, policy makers should endeavour to keep a low
fragility, GDP growth as a measure of economic growth, inflation environment that will also render the Bank of
CPI growth to measure the rate of change of pricesGhana to revise downward the policy rate. In addition,
government debt stock to measure governmentOs fisctilere should be measures to curb the excessive credit
position, domestic credit to private sector to capture thegrowth to the private sector since findings shows that
amount of credit circulating from the banks to private the higher the rate of growth of credit, the higher the
sectg, imports and monetary policy rates. Impulse default rate.
response findings show that NPL ratio reacts early to a
CPI inflation shock by 11% followed by a shock to
Imports shock by 4% and finally the monetary policy
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Annex

Table 1: Lag Order Selection Criteria

VAR Lag Order Selection Criteria

Endogenous variables: NPLS GDP_GROWTH CPI GOVT_DEBT DCPS IM MPR
Exogenous variables: C

Date: 09/09/18Time: 18:35

Sample: 2008Q1 2017Q4

Included observations: 31

Lag LogL LR FPE AIC SC HQ
0 -353.034... NA 28.87739 23.22804 23.55185 23.33359
1 223.4055... 855.3628* 5.23e14* -10.80036* -8.209928* -9.955942*
2 261.6757... 39.50478 1.78e13 -10.10812 -5.251062 -8.524837

* indicates lag order selected by tloeiterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: HannanQuinn information criterion

Source: Authors Calculation

Table 2: Table 2: Stability of BVAR system
Roots of Characteristic Polynomial
Endogenous variables: NPLS
GDP_GROWTH CPI GOVT_DEBT

DCPS IM MPR

Exogenous variables: C

Lag specification: 1 1

Date: 09/09/18 Time: 18:33

Root Modulus
0.950930 0.9509302876271893
0.863126 - 0.210082i 0.8883245353476471
0.863126 + 0.210082i 0.8883245353476471
0.524685 - 0.031673i 0.5256402748798472
0.524685 + 0.031673i 0.5256402748798472
0.335176 0.3351762852074857
0.023020 0.02301981394283...

No root lies outside the unit circle.
VAR satisfies the stability condition.
Source: Authors Calculation

Table 3: Estimated BVAR Results

! %(
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Bayesian VAR Estimates
Date: 09/09/18 Time: 18:32
Sample (adjusted): 2008Q2 2016Q1
Included observations: 32 after adjustments
Prior type: Litterman/Minnesota
Initial residual covariance: Diagonal VAR
Hyper-parameters: Mu: 0, L1: 0.1, L2: 0.99, L3: 1
Standard errors in () &statistics in [ ]

NPLS

GDP_GRO.

CPI

GOVT_DEBT

DCPS

M

MPR

NPLS(1)

0.79334979

0.22320305

-0.2495398.

-0.0568250..

-0.0989268.

0.12177749

-0.1235000.

0.03016328

0.04582669

0.04446850

0.07541695..

0.00964015

0.06922653

0.03169913

[26.3018]

[4.87059]

[-5.61161]

[-0.75348]

[-10.2619]

[1.75912]

[-3.89601]

GDP_GROWTH(-1)

-0.0133921.

0.52333429

-0.1141432.

-0.3927774..

-0.0423395.

0.21517815

0.01582969

0.04313976

0.06588297

0.06369516

0.10792100..

0.01378641

0.09913449

0.04536597

[-0.31044]

[7.94339]

[-1.79202]

[-3.63949]

[-3.07111]

[2.17057]

[ 0.34893]

CPI(1)

0.09121991

-0.1717010.

0.38189639

-0.3663536..

0.01999607

-0.2769592,

0.15671538

0.05072834

0.07717143

0.07528338

0.12701258..

0.01621735

0.11663106

0.05340326

[ 1.79820]

[-2.22493]

[5.07278]

[-2.88439]

[1.23300]

[-2.37466]

[ 2.93457]

GOVT_DEBT(-1)

-0.0342957.

-0.0532508.

-0.1104591.

0.78994306..

0.05764030

-0.0206767,

0.00348474

0.02181791

0.03317627

0.03224775

0.05473302..

0.00699015

0.05011329

0.02294163

[-1.57191]

[-1.60509]

[-3.42533]

[ 14.4327]

[ 8.24593]

[-0.41260]

[0.15190]

DCPS(1)

-0.1582370.

0.18984956

0.58152542

1.42255921..

0.58988084

1.26485405

0.84642602

0.18930258

0.28777546

0.27941489

0.47443321..

0.06070843

0.43476227

0.19919516

[-0.83590]

[0.65971]

[2.08123]

[ 2.99844]

[9.71662]

[ 2.90930]

[4.24923]

IM(-1)

-0.0023340.

0.04635433

-0.1327521.

0.01641899..

-0.0053686.

0.49277553

0.06865849

0.02904964

0.04418710

0.04291146

0.07266564..

0.00928378

0.06703591

0.03056701

[-0.08035]

[ 1.04905]

[-3.09363]

[0.22595]

[-0.57828]

[7.35092]

[2.24616]

MPR(-1)

0.18163097

-0.1524205.

0.39513037

-0.1758896..

-0.0082641.

-0.1069291,

0.51356826

0.05863474

0.08915270

0.08665219

0.14666486..

0.01875280

0.13477978

0.06189626

[3.09767]

[-1.70966]

[ 4.55996]

[-1.19926]

[-0.44069]

[-0.79336]

[8.29724]

3.41226693

2.56755202

8.04655969

-1.0334606..

5.90857061

6.66542986

-9.6073879.

2.25685329

3.43177682

3.33001294

5.64896725..

0.72255917

5.18690733

2.37589607

[1.51196]

[0.74817]

[2.41637]

[-0.18295]

[8.17728]

[ 1.28505]

[-4.04369]

R-squared

0.97398554

0.94740741

0.98100773

0.99197054..

0.99588912

0.90200549

0.99320304

)Adj. R-squared

0.96639800

0.93206791

0.97546833

0.98962861..

0.99469011

0.87342375

0.99122060

Sum sq. resids

3.95469876

15.0946638

7.55763575

47.4633981.,

0.58453862

39.3917717

4.33803641

S.E. equation

0.40592993

0.79306010

0.56116084

1.40628645..

0.15606337

1.28114160

0.42514881

F-statistic

128.366309

61.7625843

177.096095

423.570449.,

830.595574

31.5588117

500.999062

Mean dependent

14.1567987

7.12211341

13.6511848

53.8694238..

17.2040384

48.7164280

18.039062

S.D. dependent

2.21446350

3.04276642

3.58281024

13.8087830..

2.14169917

3.60098274

4.53741585

Source: Authors Calculation

%)
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Figure 2: Impulse Response Functions for the Estimated BVAR model, 2628tj7q4
Response to Cholesky One S.D. (d.f. adjusted) Innovations

Source: Authors Calculation



