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| . Introduction

Cne criterion used to discern the level of corruption, an important component of
social technology defined as institubion, orgamzations, and operational capabilities that are
required in pursuing any goa or goals (Kang, Chulkyu and Lee, Jas-Hyung 20093 in a
countty 15 a level of competition as well as economic development indicator. For example,
Korea was ranked 17th in terms of competitive advantage index across 102 countries as of
2004 by Global Competitiveness Report by Woidd Economic Forum (WEF), whereas Korea
was ranked 47th in the Corruption Perception Index (CFI) by Transparency Internatonal
(TI). Thiz suggests that Korea has a higher level of corruption as compared to the lewvel of
competition.

& wvariety of empirica literatures has reveded a significant inwverse relationship
hetween competition and corruption. For example, Clarked&Zu (2002) hypothesised that
cortuption to utilities 15 lower in countries wath greater competition in infrastructure Based
ot data for 1822 cellular companies in 21 countries over the penod 1999 from the World
Business Enwvironment Survey of the World Bank they find that the number of cellular
companies by one reduces the share of revenues pad as bribes to utilities by about 0.2% at
the 1% significance level on a two-taled test Lopezd:Mitra (2000} exarmune the implications
of corruption and rent-seeldng behawior on the pat of the government for the relationship
between pollubon and growth, and clam that comuption takes the form of cooperative
interaction between the govemment and the prvate firm.

Cn the contrary, Shleifer&Vishny (1993) suggest that comruption spreads because of
competition hoth between the officials and between the consumers whereas competition
hetween buyers of government services does not help the spread of corruption without theft
IMore recently, Vinod (1999 also argues that more intense competition involves greater nsk
higger govemments are needed to reduce this nsk which in turn lead to corruption Using
the cross-sectional data of 31 countnes for 1989-1990 from the Wordd Competitiveness
FEeport by WEF, for example, AdesdDn Tella (1999 present the ordinary least squares
(COL3) estimates that countries with markets dominated by a few firms have lower
cortuption, though its coefficient iz not stabstically signficant; a one-standard-deviation
increase in Market Dominance reduces corruption by 0.03 points, almost 2.1% of a standard
deviation 1n the World Competitiveness Report comuption index.

In their cotnparative static results, howewver, Bliss&Di Tella (1997 propose that an
increase in competition decreases the proportion of firms operating and has an ambiguous
effect on corrupt payments per frm.

Therefore theoretically business sector competition can either increase or decrease the
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lewel of public sector corruption. Thus, it 15 an empirical question whether more intense
bhusiness sector competition will decrease public sector corruption. To this question, we use
annual time senes data owver 1986 - 2004. To our knowledge however, none have shown
empirical evidence on the relationship between business sector competition and public sector
cortuption in Korea

O the basiz of these arguments we seek to ascertain if the relatonship hetween
husiness sector competition and public sector corruption 1z supported by Korea’s annual time
series data

Cortuption implies that the agent {an official) entrusted wath canying out a task by
the principal (the public) engages in some sort of malfeasance for private ennchment which
1z difficult to monitor for the pnnopa (Bardhan, 1997 From this we classify cormuption
into that by business and that by the public sector.

Civen the accessible corruption indicators the number of unfar business practices
stands as a proxy for business corruption, while the number of exposures (hereafter public
sector cortuption in numencal temms) and the real amount of money per public worker
exposed (hereafter real corrupt money per public worker) as a result of andit and inspection
in the public sector are prozes for two indicators of public sector corruption

With unique business and public sector level annual time senes data for the period
1986 to 2004 from Korea we explore the possbility that business sector competition affects
public sector corruption

We estimated it using two alternative measures of public sector corruption; public
sector corruption in numerical tenms and real comupt money per public worker, We use the
general concentration ratio, hereafter, referred to as the concentration ratio, for the top 100
leading companies as a prozy for competition (Encaoua &Jacquernn, 19800 Thizs implies a
negative effect, so that a lower score in the wariable will be assocated wath relatively more
intense competition

We orgamise the rest of the paper as follows Section [ develops the analytica
model that highlights the effect of business sector competition on public sector corruphion
Section I descnibes the data Section [V presents and discusses the empirical results.
Specifically, we estimate an error correction model to study the shortrun dynamics in the
relationship  between business sector competition and two indicators of public  sector

cortuption in this secion Section ¥ concludes the paper.
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[I. The Nodel

In order to test for the hypothesis that the differences in business sector competition
are causal to the differentials in two indicators of public sector corruption, the following
function can be formulated (Elidgaard, 1988, Torrez, 2002; Larrain&Tavares, 20043

GCl, = §CR, PC, GCZ, gOFEN, INWARDFDL T, T*RR (1)
GCZ = h(CR. PC, GCl, gOFEM, IVWARDFDL T, T,*RRy (2)

where GCly denotes public sector corruption in mumerical termns expressed as the
number of exposures. GCZ; denotes the red corrupt money per public worker, CRy refers to
the concentration ratio for the top 100 leading compantes as a proxy for competition.

PCi 15 the proxy for busness sector comuption. It is the number of unfar budness
practices. OFEM, is the proxy for the degree of trade openness It 15 the percentage of the
sum of exports and umports of goods and services measured as a share of total factor cost
national income g denotes the growth rate Therefore, gOPEM: denotes the growth rate in
trade openness. For example, Jauntte et & (2008) use the ratio of imports and exports to
GDF as a proxy for trade openness. IWWARDFDL denotes a dummy variable (1998-1999=1,
corresponding to the period of an increase in imward Foreign Direct  Investment(FDI);
otherwze=0.

Ty denotes a time trend variable REy denotes a dummy wvariable (2000-2004=1, for
the period of regulatory reform enacted by the govemment; otherwise=0). T*EE: denotes an
interaction variahle interacted BBy with Ti t represents year Tahle 1| prowide: a description
of the variables used in the model

An error correction model (ECMY alows us to study the short+un dynamics in the

relationship between business sector competition and public sector corruptions. For example,
AGCL=h(ACR, APC, AGCYL AgOPEN, IWWARDFDL T, T,*RE. S (%)
where 51 denotes the emor correction termizee Wooldridge, 20005,

Fouations (1) and () represent for well-behaved production functions exhibiting everywhere
diminishing rebums to inputs
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ll. Data

Although we estimated the OLS model for each pair of public sector corruption (e,
public sector corruption in numencal terms and real comupt money per public worker), we
analyse the two iterated Cochrane-Orcutt estimates owver the OLS results because the
Durhin-Watson (DUW.) tests indicate that there is evidence of autocorrelated disturbances or
mizspecification in the OLS regressions (Findyckd&Rubinfeld, 1981) Tahle | provides a
description of the wariables used in the model as well as their means and standard
dewviations (SDs).

The total factor cost national income (NI measured in current Korean Won converted
to real 2000-levels by applying the Gross Domestic Product (GDF)-deflator (see, eg,
MWahlbherg &1yl 2003).

Least squares regression assumes that the dependent variahle and (less crtically) the
explanatory wariables are normally  distnbuted (PagandVella 1989 Thiz assumption iz
reasonahly satisfied by our data Table | contans the commonly used Kolmogorov and
Stimov tests for nonmality. As can be seen, the tests fal to regect the hypothess of
nommal distnbution for two indicators of public sector coruption and concentration ratio.

O the other hand, the problem with a preassigned significance level 1z that if the
sample size 15 large enough, every null hypothesis can be reected.  Therefore  the
significance level should depend on the sample size. For example, Leamer (1978) argues
that the sigmficance lewvel must be made a decreasing function of sample size Maddala
{(1992) dlso argues that the sigmficance levels to be used should be much higher for small
sample sizes (somebimes 25 to 50%). I thiz sudy, small time-series datasets with mineteen
years have been used. Cn the basis of their arguments we use the 20% level of
significance in thizs study.

Table 1. Variahle definitions and sowmres

Varitlss Drefinition Ivlean Robustness checls
(Source) (5D} z-value (p-value)'!
G, Public sector corruption® 5.550 0.600 (0.865)
(The board of audit and inspection of Korea) (157 Accept Hy
GCh Real corrupt money per public worker™ 2333 0.814 (0.522)
(The board of audit and inspection of Korea) (11313 Accept Ho
CFs Concentration ra:l;:umfnarm?;lel;tnp 100 leading 41753 0921 (03643
3 (3.855) Accept Ho

(Korea Fair Trade Cornmission)
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PC, Business sector corruption” 0.277 0.509 (0.958)
(Korea Fair Trade Cotnmission) (0098 Accept Hy

M Total factor cost national income™ 200828 0.409 (0.996)
(Korea Mational Statistical Office) (163433 Accept Ho

TRADE, Total amount of expotts and imports” 234505 0.763 (0.606)
(Korea Institte for Industrial Feonomics and (147817 Accept Hy

Trade)

POF, Population® 44916 4 0.434 (0.992)
(Korea Mational Statistical Office) (2236.20% Accept Hy

P GDF Deflator 80,932 0675 (0.752)
(Korea Mational Statistical Office) (23,120 Accept Hy

E¥% Exchange tate 062500 1.048 (0.222)
(The rministty of strategy and finance) (243728 Accept Hy

Wotes: 11 The Kolmogomw-Staimoy fests for nommality, The alternative  inclodes:  Hp=norroal
distribution. By "Accept Ho" we stictly mean" cannot meject Hoo "The o risk controlled at
0.10 on a two-failed fest.

2) Unit: 000 cases. The mumber of exposures as a mesult of audit and inspection in public
sector.

3) Unit: 100 million Korean Won The real amount of money per public worker exposed as a
result of audit and inspection in public sector. Comered with GDP Deflator.

4) Scale of 0 to 100 The geneml concentration mtio.

51 Unit: 000 cases. The number of unfair business practices.

&) Unit: billion Korean Won.

71 Unit: billion Korean Won. It &5 the som of expors and impors of goods and services.

&) Unit: 000 persons.

V. Estimation Results

In Tahle 2, the estimated partial comelabon coefficient between CRybusiness sector
concentration ratio) and GClpublic sector comuption in mumerical terms) 15 0548, and the
correlation coefficient TRy and GCZ (real corrupt money per public worker) 12 0655 These
results indicate the postive and significant correlations between CFy and GClp and between
CF and GCZ, suggesting that tnore intense business sector compebition reduces two
indicators of public sector corruption.

The estimated partial correlation coeffidents between PCy and each of GClp and GCZ
show the posititve sgn, although the correlation coefficients are close to zero. Table 2 also
provides the estitnated partial correlation coefficients between gOPEM: and GCle and between
gOPEM, and GCZ, miggesting that two indicators of public sector comuplion are negatively but
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insignificantly correlated

Tahle 1. The Partial Conelation Coefficiens Among Selecied Variables

Variables CRe PG, gOPEL,
en 0,540 0.171 0174
(0.034)" (0.543) (0.535)
GCh 0.655 0.056 -0.221
(0,008)%* (0.344) (0.429)

Notes: the number of degmees of fieedom is thitteen. Values in pamntheses are the estimated palues.

okt and *** denote significance at the 1% and 5% lewels on a2 two-tailed test,
respectiely.

We have dealt with the functional form i1ssue using the Box-Cox transformation

framework 1n Table 3 and have found the double-natural loganthmic transformation suitable
{Maddala, 1977

Tahle 3. Box-Cox Pwocedure of Double Logarithmic Versus Linear Modek of earh of Two
Public Sector Conruption Indicatos®

Equation

GC1, GC 2,

Logarithrnic model (Hy)  Linear model (Hy)  Loganthmic model (Hy)  Linear model (Hy)

RE53=0.393 Ra5=0.923 REz=0.473 RE3=1.457

RFeject Ho Feject Ho

Notez:1) For the test procedure see Maddala (1977). In each of GC1, and GC2, equations, the double
natural logarithtic model with the smaller residoal sum of sguares (RB35) i= chosen. The
values of mgOPEN are less than zero. Themefore, the double natuml logarithmic model for
the tests i= obfained by relving upon the first-order Taylor series approximation nfl+)1=XE
For example, IngOPEN=Ini1+g0OPEN-1)=g0PEN-1.
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Tahle 4. The Cochrane-Orcuit estimates of the public sector cormpiion equation

Dependent Variables"

Explanatory kGClL, InGC2,
Varizbles” () (@) @) @)
ICE, 6.733 5420 15.149 11.368
(1946 """ (1.305"" (6.335"" (s.mn™
PC, 0.234 0.363 0.340 0.462
(0.132° (0.1043™" (0402 (0.367)
mGCL, -1.164 -0.373
B B (0.357) (0.787)
mGCL -0.161 -0.138
(011 (0.125) B B
IngOPEM, -0.009 -0.006 -0.021 -0.014
(0.004)" (0.003)° (0.012y° (0.008y"
INWARDFDL -0.947 -0.575 -2.244 4518
(0.375°" (0.275" (L.osm” (0.673"
Te -0.025 -0.032 -0.070 -0.075
(0.018y (0,019 (0.0473" (0.047y
T*RF: -0.021 -0.036 _
(0.015Y" B (0.047)
p -0.541 -0.506 -0.544 -0.515
(0.28m" (0.273" (0.28m" (0.273"
constant -22.635 -12.078 SR 40412
(7.006)" (6469 (21843 (16984
Endogeneity™ 1.003° 0.109 0.007 0616
Riad Ry 0.386 (0.772) 0.851 (0.736) 0711 (0.423) 0.678 (0.427)
F (1,5)=8.909"" 6.9=3.621""" (1,8=2815" (6,9)=3.154"
DY 1620 1628 1836 1.960
SEE 0.132 0.140 0356 0.350

Motes: 1) WValues in parentheses amre the estimated shoolote standard errorm of the regression
coefficients, et wd*#* and * denofe significance at the 1%, 5%, 10%, and 20% levels
on a two-filed s, respectively.

2) pindicates the estirate of antocorelation coefficient.
and “(2)-(17" the F-sfafistic for the joint significance of the
added coefficient iz larger than the 80% critical value, implying that the mll hypothesis of
no stuctoml change in T, doring the period of megulatory reform (KRR is 1ejected. For the
test procedore see Beggs (1988). Values in parentheses are the nomber of degrees of
freedom . H# b w* and * denole significance at the 1%, 5%, 10%, and 20% levels,

Under the columns {1177
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respectively.

3) Individual +testz are eported. The tests for endogeneity are cared oot by angmenting the
OL3 regression with the predicted walue of the suspected mgresor of endogeneity (ie,
InCR.,) from the redoced-form estimations(Skaife et al 2008). T*RE, the interaction variable
intercted Twith RE, has too low tolerance (100E-04 limite mached) and themfore the
varable 15 not entered into the respective equations for the fest

4 DWW, DW,=2.568 with k' =8 at o=1%. If the estimated DW. value lies between DW.y
and 4DW,, the null of no serial corelation iz not rejected.

In a comparison of the standard errors of the estimates (SEE) we choose the results
reported in Table 4 under the columns “(1-(10 and “(2)-(27" with the smaller SEE.

The Cochrane-Croutt estimates suggest that business sector concentrabion rabio 1s
indeed highly sigmficant in two indicators of public corruption. For example, a 1% decrease
in business sector concentration ratio reduces public sector corruption in numenca terms by
6.78% and real corrupt money per public wotker by 11.87% Therefore, two indicators of
public sector corruption appear to be lower the more intense competition 1z These results
suggest that business sector concentrabion ratio 15 more sensiive to real comupt money per
public worker than to public sector corruption in numencal terms.

The estimated coefficient of business sector corruption JrPCo 1s sigmficant in faGCly,
and mantans a constant positive sgn, whereas the business corruption indicator has a
postive, although statistically insigmficant, impact on GCE% In order to confirm this, the
Stock and Watson tests for causality (Stock&Watson, 1989) are adopted. For example, we do
not reject the null that =PCy does not cause mrGCZ conditional on [mCER, mGCl, and
frgOPEN; (the estimated absolute t-walue=0.891% Therefore, a decrease in bhusiness sector
cortuption reduces public sector corruption in numencal terms. These results are primarily
due to the reason that PG and GCl are measwed as the number of business sector
cortuption and public sector comuption, respectively.

O the other hand, mGC20mGCL) 18 not sgnificantly related to [mCGCldIaGC%). For
example, the Stock and Watson tests for causality do not reject the null that »GCZ% does
not cause JfpGCL condittional on [mCE, [mPC.  and [mgOPEMthe estimated absolut
et-value=1.206). It also suggests that the tests do not reect the null that »GClL does not
cause [wGCZ%4  conditional on  [mCRy,  mPC,  and  [mgOFEMithe  estimated  ahsolut
et-value=1.529). In sum, the differences in public sector corruption in numencal terms are
not causal to the differentials in real corrupt money per public worker, and wice wversa

The growth rate in trade openness (JweCPEM) shows a  statistically  sigmificant
coefficient with the predicted negahve sign. The regression results suggest that trade
openness 15, as predicted by &l previous studies  associated with lower public sector

cortuptions. For example Serral2006) presents the ewidence that even though the sum of
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merchandize exports and imports measured 1n cument U5, dollar divided by the walue of
GDP converted to internationa dollars using purchasing power parity rates as a proxy for
openness to trade loses statistical sigmficance in nearly 40% of the regression run, openness
to foreign trade 15 a prmary factor for expenencing relatively low corruption Serra
employed the average walue of CFI{Corruption Perception Index) by TI{Transparency
Intemational) for the penod of 1997-1933

The dummy for izwend FDLOWWARDFDL) shows that an increase in imwasnd FDL
duning 1998-1999 may be a causal factor for lower public sector comuptions. An implication
of this 1z that financial openness reduces corruption due to advanced management practices.

Two indicators of public sector conuption display downward trend; each of GClp and
GC2 15 decreasng by about 2.5% and 7.5% per year over the penod. The obszerved joint
F(1, &) statistic suggests that the coefficient of Ty¥RE: chows strong sonficance with the
expected negative sign. This point iz based on the wiew that regulatory refonm 1z associated
with lower corruption. For example Tresmani2000) analyses the regulation-cormuption
relations. With cross-national data for thirty stz countries in 1998 he provides results that
state intervention in the formm of regulation leads to more corruption(t-value=1.813)

The Cochrane-Croutt estimates reveal that the null hypothesis of no endogenety
hetween CRy and each of GCL and GCZ 15 not rejected. Thesze results identify the direction
of causality that business sector competition affects two indicators of public  sector
cortuption, and not wice versa

The estimated ECM results in Table 5 indicate that the error correction coefficient is
negatively and significantly related to real corrupt money per public worker (GCZ0. This
implies, for example, that real corrupt money per public worker 1n the previous penod has
overshot the equilibnium; real corrupt money per public worker falls by 1.29%%-1.27% on
average in the next year. However, public sector cortuption in numenca tenms (GC1)

appears to be insgnificant.

Table 5. Estimaies of the error conection terms”

Endogenous wariahles

Emror correction MGl AnGCh

term (1) (L) (ZHD) 22

1 -0.261 0.106 -1.269 -1.196
(0.422) (0,501} (0.38m"" (0340

R 0.701 0473 0.600 0.588

Adj. R 0.436 1.104 0.245 0.259

DWW 1.585 1.443 1.943 1.547
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Notes:l) Obtained from the OLS regressions. Values in parentheses are the estitnated absolote standard
erors of the regression coefficients. **** denotes significance at the 1% lewel on a
two-tailed test, respectively. DW., DW . =2566 with k¥ =8 at o=1%. If the estimated DW.
value lies between DWWy and 4$DW.y, the moll of no serial corelation i= not mjected. A
full estimates are given in Appendix Table 1

V. Conclusions

With unigque business and public sector level annual data for the period 1986 to 2004
from Korea the Cochrane-Oroutt estimates are consistent wath the hypothesis that more
intense business sector competition makes a substantial contnbution to a decrease in puhblic
sector cortuption, an important component of socia technology  defined as  institution
orgamizations, and operational capabilities that are required in pursuing any goal or goals
(Kang, Chullyudles, Jas-Hyung, 2009).

We estimated 1t using two alternative measures of public sector corruption; public
sector comruption in numerical tenms and read comupt money per public wotker, We use the
concentration ratio for the top 100 leading companies as a proxy for competition.

It 1z chszerved that business sector concentration rabio 15 tnore sensitive to real corrupt
money per public worker than to public sector corruption in numencal terms.

O the other hand, the estimated ECM results imply that red commupt money per
public worker falls by 1.2%~1.27% on average in the nest wyear, whereas public sector
cortuption in numerical terms appears to be insigni ficant.

In order to reduce the lewel of public sector corruption, therefore the choice of
Korea's policy instruments should be based upon the intensty of business sector competition
through the matket momtoring systern of large companies (eg, prvate lawsuits for damage
compensation in anbitrust cases) as well as regulatory reform. The matket monitoring system

will reduce monopoly, thus reducing the level of public sector corruption (Klitgaard, 1988).
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Appendix

Appendix Tahle 1. Estimates of the eror conection terms: OLSY

Dependent Wariahle
Explanatory MG L MG CL
Variables (-1 (-2 (-1 (D2
AInCR, -6.010 -2.564 0.354 3
(232" (2.411) (5.396) (3.360)
AIPCy -0.249 -0.212 0.171 0.111
(0.186) (0.234) (0.358) (0.328)
AINGC L 0,114 0.318
) ) (0.576) (0418
AInGC2 0.123 -0.075
(0.133) (0. 166)
AlngOPEM, -0.003 -0.002 0.001 0.001
(0.003) (0.003) (0.005) (0.005)
INWARDFDL, -0.229 0.104 0.167 0.019
(0.33) (0,389 (0.607) (0.521)
T 0.049 -0.030 0.011 0.038
(0.033y (0.016" (0.057) (0.025)°
To*RE: -0.057 0.027
(0.2 : (0.050)
1 -0.261 0.106 -1.269 -1.196
(0.422) (0.501) (0.3800 (0.3407"
-0.721 0.493 4.018 -3.923
Crmstant (0.969) (1.072) (™ e
F 2.640" 1.283 1.690 2.036"
SEE 0.249 0.313 0437 0.421

Notes:1l) Walues in parentheses are the estimated absolute standard errors of the regression coefficients.
howtk kb and * denote sgnificance at the 1%, 5%, 10%, and 20% lewvels on a
two-tailed test, respectively 5, denotes the error corection term.



