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Empirical Evidence on the Relationship Between
Concentration And Profitability in Latidmerican
Banking

Augustine C. Arize, loannis N. Kallianotis, Krishivh Kasibhatla,

John Malindretos, and Luis Eduardo Rivera-Solis

There has beegrowthin globalizatioras are-

sult ofincreasediberalization.This hasalso
resultedn an increasen the role offinancial

institutionssuch asdhanks. Its the purpose of
this studyto test Classen’¢2001) hypothesis
that increas®reign bank presence hgmosi-

tive welfareimplicationsand thatthe function-

ing of national banking marketse improved
as a resultUsing financial datafor 2003this

paper will examinghe influence of foreigrbbank
entry onLatin American domestimarkets.

LITERATURE REVIEW

There has beegrowthin globalizationas aresult
of increased liberalizatiofThis has alssesultedn an
increasen the role offinancial institutionssuch as
banks. Internationalizatiorf bankinghasoccurred to
accommodatthis increased trade. Foreiganks have
gone abroackither byopeningup asubsidiaryor via
acquisitionof domesticbanks. Theseactivities have
been made possiblsincetrade liberalizatiohas also
beenaccompaniedy financialmarket liberalization.

The influenceof foreignbank entry and itpoten-
tial benefitshas been a subject wfterestin the litera-
ture Claessenst.al. (2001), Levine (1996) Bonitsand
Rivera-Solig1995),Rivera-Solig1997) andRivera-Solis

(1991). In essence, there are two bdsrpotheses: 1)
The presencef foreignbanksthrough increasecbm-
petitionand theirpossessionf superiorskills and tech-
nologyto providea betterquality of financial services
(Levine 1996 & 1997) Withregardto the firsthypoth-
esis, Claessengt al. (2001) concludedhat foreign
bank entry had‘positive welfare implicationsand
that thefunctioningof national banking markets were
improvedas aresultof foreignbank entry. Clarke el
(1999),Claessenand Glaessne(1998),found similar
results. This could be called the Efficiertructure
Hypothesis(Smirlock, 1985) 2) It is not théoreign
bank’s superiorefficiency butrather conditions prior
to entry that areelevant Kumbhakaat al. (2001)and
(Montinolaand Moreno2001. This could beeferred to
as the Structure-Conduct-Performande/pothesis
(SCP).

It is the purposeof this studyto testClassen’$2001)
hypothesighat increase foreigrbank presencehas
positive welfare implicationand that th€unctioning
of national banking markesse improvedas aresult.

METHODOLOGY
The methodologyused in thisstudyfollows the
methodology employeoly Smirlock (1985) in histudy
concentratiorand profitability. The empirical model
incorporatesoth marketshare andcconcentrationand
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is asfollows:

n=a+h MS+p CR+b MSCRSZ (1)
wherei representthe profit rate, MS is thenarket share
of the bank, CR is théoreignbank’s concentration ra-
tio, MSCR is MSmultipliedby CR (representingn in-
teractionterm), and Z “is a vector @fdditionalcontrol
variablesthat prior studieshave found to affect
profitability.”(Smirlock,1985,p.73)

Accordingto Smirlock (1985) the abovenodel is
very useful inevaluatinghe two competing hypoth-
eses. Ifp> 0and B=0, the efficientstructure hypoth-
esis issupported.f b,=0 and b>0, theprofitsare not
affected bymarketshare but arinfluencedby market
concentration, supportinpe SCFhypothesislf both
b, and haregreatethan zero, then theesultscould be
subject todifferent interpretationsThe supporters of
the SCPhypothesis wouldiew theresultsasshowing
“that all firms inconcentrated markeg¢arn monopoly
rents from collusion” (Smirlock, 1985, p.74) anano-
nopolyrents going to théargestirms not the moseffi-
cient firms. Thesupportersf the E-Shypothesis would
see theresultsasevidencéthat leadingdfirms aremore
efficient than theirrivals”’(Smirlock,1985, p.74) Inor-
der tointerpretthe findings correctlySmirlock (1985)
introducedMSCR as anadditional regressorlf the
coefficient for MSCR ispositive, then collusion is
present. Howeveifit is less than zero, thenollusion
is not extant.

DATA
Data wasobtainedfor nineteenLatin American
countriesrom the LatinBanking Guideand Directory
2003 publishedby Latin Finance. This issue has
come andbalancesheet data for most of the banksaih
nineteen countriedt. alsoincludes importantinancial
indicatorsand ratios.

EMPIRICAL FINDINGS

At the time of thiswriting, the empirical results
were completedor the five Central American coun-
tries (GuatemalaEl Salvador, Hondura<;osta Rica,
and Nicaragua)the SouthAmerican Countries (Argen-
tina, Bolivia, Brazil, Chile,Colombia, Ecuador, Para-
guay, PeruUruguayand Venezuela)and Mexico.

Data for thisstudywere collectedon thebanking
systenof each of thecountriesited. Panamavas not
includedin this studyas themajority of its banksare
all foreign owneddue to thenatureof its liberal policy
towards foreign banks.

To test thehypothesi¢hat “thereis norelationship
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between concentrati@md profitability, but ratherbe-
tween markeshare and banbprofitability” [12] , the
following modelwas constructed:

n=a+bMSD +hCR + BMSCR + bADQCY+ b,
QUALITY +bFR @)

Thevariables were:

n= Profitability. Two different measuresere used:1)
returnon equity(ROE), andreturnon total assetéROA).
Returnon equityhas beensuggestedy Weiss [13]as
the measuréo use, whileothershave preferred return
on total assets. Thistudywill use both.

MSD: this variableis each bank’s totafleposits divid-
ed by themarket'stotal deposits.

MS: Thisvariableis each bank’s total assetiévidedby
the banking system’sotal assets.

CR: thisvariable measurdke four bankdeposit con-
centratiorratio for all banks in thendustry.

MSCR: MSCR is MSnultipliedby CR(representing an
interaction term.

ADQCY: Equity over assets. Thisariablewasincluded
since itmeasuresapital adequacylt is possible im-
provedcapital adequacyas apositive impactupon
profitability.

QUALITY: Asset quality measuredly overdudoansto
gross loans. Thivariablewas includedsinceimproved
assetquality has aninfluencebank profits. The expected
sign of the coefficient can heositiveor negative de-
pendingon whetheror not the ratio obverdudoansto
gross loandecreasesr increases. .

FR: Multinational bank. Thisdummy variabldas a
value of one ifthe bank issubsidiaryor abranchof a
foreignbank, and zero of it is not. Thisariable was
introducedo measuref foreignbank influenceon bank
profitability. The expectedign of the coefficient isega-
tive, asincreased foreighank presencés expectedo
increase competitioand decrease industryank prof-
its.

Regressiongere run onindividual countries hav-
ing asufficientlylarge bankingsector to allowrobust
resultsj.e. Argentina,Brazil, Mexico, andVenezuela.
Due to the small size of some of thanking sectors
(less than 30 banks) and tbalturaland historical ties,
regressiong/ere run bygeographicalegion,i.e. Mexico
(North America), Central Americand SouthAmerica.
Tables lthroughl2presenthe findingsof this study.
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TABLE 1

EconometridRegressionEquation: Argentina ROE

ROE[t] = -1.8513992636519 MSD][t] +1510.8115696526 MSCR]t] -0.07695895168463@BBEY(t] +0.12021871359215
QUALITY[t] -4.8905116514403 FR[t] -69769.474904282 MS[t] +0.2696582460019-trly54082069298E-11 + e[t]

Variable Parameter S.E. T-STAT
HO: parameter =0

MSDIt] -1.85139! 2.66832 -0.69384.
MSCRIt] 1510.81157 5125.379066 0.294771
ADEQUACYTt] -0.076959 0.061975 -1.241771
QUALITYTIt] 0.120219 0.054881 2.190531**
FR[t] -4.890512 3.605366 -1.356454
MS|t] -69769.474904 236689.763902 -0.294772
crlt] 0.269658 0.197777 1.363446
Constant -0 8.61103 -0

Multiple R 0.485381

R-squared 0.235595

Adjusted R-squared 0.057233

F-TEST 1.320885

Observations 38

Degrees of Freedom 30

Multiple Linear Regression - Residual Statistics

Standard Error 8.61103

Sum Squared Errors 2224.49505

Log Likelihood -131.243947

Durbin-Watson 2.047237

* significant at the 10 percelgvel
** significant at the 5 percemevel
*** significant at the 1 percerievel

TABLE 2
EconometridRegressionEquation: Argentina ROA

Multiple Linear Regression - Estimated Regression Equati

ROAJt] = -0.30911107864535 MSD[t] -0.0094413865986214 MSCR]t] +0.03734022411666QBACY(]
+0.066571246913822 QUALITY[t] -1.0939763701827 FR[t] +1.2015683650123 + €]t]

Variable Parameter S.E. T-STAT
HO: parameter =0 2-tail p-value

MSDIt] -0.30911. 0.91907! -0.33632! 0.73881!
MSCR][t] -0.009441 0.016469 -0.573283 0.57046
ADEQUACYTt] 0.03734 0.021027 1.775821 0.085274 *
QUALITY(t] 0.066571 0.019146 3.47696 0.001482 ***
FRIt] -1.093976 1.266605 -0.863707 0.394177
Constant 1.201568 1.009982 1.189693 0.24292

Multiple R 0.593796

R-squared 0.352594

Adjusted R-squared 0.251436

F-TEST 3.485597

Observations 38

Degrees of Freedom 32

Multiple Linear Regression - Residual Statistics

Standard Error 3.03102

Sum Squared Errors 293.986609

Log Likelihood -92.792677

Durbin-Watson 2.059168

Von Neumann Ratio 2.114821

* significant at the 10 percelgvel
** significant at the 5 percemgvel

Januar\

*** significant at the 1 percerievel
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TABLE 3
Returnon Equity: Brazil

Multiple Linear Regression EstimatedRegressionEquation

ROE[t] = +0.012352315405034 mscr]t] -9.3818898815644 F[t] -0.24232888804576 #isAfD781408295243 quality[t] -
0.20945058915734 adequacy[t] +18.653472670358 + eft]

Variable Parameter S.E. T-STAT
HO: parameter =0

mscr(t] 0.01235. 0.05193! 0.2378:
F[t] -9.38189 3.872722 -2.422557 **
msd[t] -0.242329 2.865973 -0.084554
quality(t] 0.050781 0.137253 0.369983
adequacyft] -0.209451 0.085042 -2.462911 **
Constant 18.653473 3.384136 5.512033 0

Multiple R 0.348117

R-squared 0.121186

Adjusted R-squared 0.085462

F-TEST 3.392264

Observations 129

Degrees of Freedom 123

Multiple Linear Regression - Residual Statistics

Standard Error 21.287389

Sum Squared Errors 55737.808294

Log Likelihood -574.467872

Durbin-Watson 2.206801

* significant at the 10 percelgvel
** significant at the 5 percemevel
*** significant at the 1 percerievel

TABLE 4
EconometridRegressionEquation:Brazil ROA

Multiple Linear Regression EstimatedRegressionEquation

ROAJt] = +0.0027716400575682 mscrt] -0.85990147781308 FIt] -0.19345075650233 w0 123962215547 quality[t] -
0.047742568747233dequacy|t}2.3861326827078 e]t]

Variable Parameter S.E. T-STAT
HO: parameter =0 2-tail p-value

mscrlt] 0.002772 0.017515 0.158244 0.874524
Ft] -0.859901 1.306059 -0.658394 0.511516
msd][t] -0.193451 0.966537 -0.200148 0.841695
qualityft] 0.037124 0.046288 0.80202 0.424088
adequacyft] -0.047743 0.02868 -1.664663 0.098525 *
Constant 2.386133 1.141286 2.090741 0.03861

Multiple R 0.180437

R-squared 0.032557

F-TEST 0.827868

Observations 129

Degrees of Freedom 123

Multiple Linear Regression - Residual Statistics

Standard Error 7.179082

Sum Squared Errors 6339.324239

Log Likelihood -434.252192

Durbin-Watson 2.479818

* significant at the 10 percelgvel
** significant at the 5 percemgvel

*** significant at the 1 percerievel
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TABLE 5

Econometric Regression Equation: Mexico ROE Multiple

Linear Regression - Estimated Regression Equation

ROE(%)[t] = -1.6231289773858 fr[t] -0.022743041503457 mscr[t] +0.09032082003072g[jue.037670332711596

adequacy[t] +1.6573256824251 msd[t] +3.021984594962 + elt]

Variable Parameter S.E. T-STAT
HO: parameter =0 2-tail p-value

fr[t] -1.62312! 2.43322. -0.66706! 0.51109:
mscr(t] -0.022743 0.020784 -1.09424 0.284711
qualityft] 0.090321 0.182201 0.49572 0.624601
adequacyft] 0.03767 0.070957 0.530891 0.600373
msd|t] 1.657326 1.440843 1.150247 0.261375
Constant 3.021985 2.229379 1.355528 0.18787

Multiple Linear Regression - Regression Statistics

Multiple R 0.329133

R-squared 0.108329

F-TEST 0.58315

Observations 30

Degrees of Freedom 24

Multiple Linear Regression - Residual Statistics

Standard Error 6.268453

Sum Squared Errors 943.04393

Log Likelihood -94.286888

Durbin-Watson 2.261331

TABLE 6
EconometridRegressionEquation:Mexico ROA

ROA(%)[t] = -0.03895162635887 fr[t] -0.0015733171104558 mscrt] +0.08595040393081y[tjue.050290670008084

adequacy(t] +0.11145554874401 msd[t] -0.41578067670018 + elt]

Multiple Linear Regression - Ordinary Least Squares

Parameter S.E. T-STAT 2-tail p-value 1-tarbpue
HO: parameter =0

-0.03895. 0.37767! -0.10313! 0.91871:

-0.00157. 0.00322i -0.4876¢ 0.63019!

0.08595 0.028281 3.039207 0.005653 ok

0.050291 0.011014 4.566225 0.000125 ok

0.111456 0.223642 0.498367 0.622762

-0.415781 0.346035 -1.201557 0.241258

Multiple Linear Regression - Regression Statistics

Multiple R 0.846497
R-squared 0.716557
Adjusted R-squared 0.657507
F-TEST 12.134629
Observations 30
Degrees of Freedom 24
Multiple Linear Regression - Residual Statistics
Standard Error 0.972963
Sum Squared Errors 22.719769
Log Likelihood -38.398727
Durbin-Watson 1.941477

* significant at the 10 percelgvel
** significant at the 5 percemgvel

*** significant at the 1 percerievel

Januar\

91



TABLE 7
EconometricRegressionEquationVenezuelaROE

ROE(%)[t] = -1.6363658532505 fblt] -0.076227094943016 mscr[t] +4.5236553542866011f83279916532 adequacy]t] -
0.17838247076507 quality[t] +21.914437889692 + e[t]

Multiple Linear Regression - Ordinary Least Squares

Variable Parameter S.E. T-STAT 2-tail p-value
HO: parameter =0
fblt] -1.63636! 5.87794! -0.27839: 0.78239¢
mscrt] -0.076227 0.134788 -0.565534 0.575424
msl[t] 4.523655 7.640219 0.592085 0.557711
adequacyft] -0.148328 0.073845 -2.00864 0.052571 **
quality[t] -0.178382 0.119855 -1.488323 0.145883
Constant 21.914438 2.909495 7.532042 0

Multiple Linear Regression - Regression Statistics

Multiple R 0.529954
R-squared 0.280851
Adjusted R-squared 0.175094
F-TEST 2.655621
Observations 40
Degrees of Freedom 34
Multiple Linear Regression - Residual Statistics

Standard Error 9.664245
Sum Squared Errors 3175.519386
Log Likelihood -144.244482
Durbin-Watson 2.120138

* significant at the 10 percelgvel
** significant at the 5 percemevel
*** significant at the 1 percerievel

TABLE 8
EonometricRegressionEquationVenezuelaROA

ROA(%)[t] = -0.046864878919551 fb]t] -0.0043036617743585 mscr[t] +0.2422758082146-068p 7881541261952 adequacy(t]
-0.049413911556652 quality[t] +2.8177118237717 + e[t]

Multiple Linear Regression - Ordinary Least Squares

Variable Parameter S.E. T-STAT 2-tail p-value
HO: parameter =0

fblt] -0.04686! 1.11150! -0.04216: 0.96661!

mscr|t] -0.00430- 0.02548: -0.1688! 0.86691!

msit] 0.24227! 1.44474! 0.16769- 0.86781

adequacy(t] 0.027882 0.013964 1.996688 0.053916 b
quality[t] -0.049414 0.022664 -2.180262 0.036255 o
Constant 2.817712 0.550178 5.121456 1.2E-05

Multiple Linear Regression - Regression Statistics

Multiple R 0.406043
R-squared 0.164871
Adjusted R-squared 0.042058
F-TEST 1.342454
Observations 40
Degrees of Freedom 34
Multiple Linear Regression - Residual Statistics

Standard Error 1.827483
Sum Squared Errors 113.549643
Log Likelihood -77.624755
Durbin-Watson 2.506149
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* significant at the 10 percelgvel
** significant at the 5 percemevel
*** significant at the 1 percerievel

TABLE 9
EconometridRegressionEquation: CentraAmerica ROE

ROE[t] = -1.9085445354637 fblt] +0.0088460075862965 mscr(t] -0.45557097544923§920159622886 ms|t] -
0.55711294982498 adequacy[t] -0.069405441066807 quality]t] +21.51307694065 + e[t]

Multiple Linear Regression - Ordinary Least Squares

Variable Parameter S.E. T-STAT 2-tail p-value
HO: parameter =0

fblt] -1.90854! 3.36468! -0.56722! 0.57232:

mscrt] 0.008846 0.008137 1.087167 0.280589

[t] -0.455571 0.604572 -0.753543 0.453581

ms[t] -0.182222 0.177039 -1.029275 0.306796

adequacyft] -0.557113 0.260108 -2.141856 0.035589 **

quality[t] -0.069405 0.054345 -1.27712 0.205663

Constant 21.513077 4.95043 4.345699 4.5E-05

Multiple Linear Regression - Regression Statistics

Multiple R 0.398666
R-squared 0.158934
Adjusted R-squared 0.088845
F-TEST 2.267612
Observations 79
Degrees of Freedom 72
Multiple Linear Regression - Residual Statistics
Standard Error 10.121476
Sum Squared Errors 7375.988102
Log Likelihood -291.289367
Durbin-Watson 2.090254

* significant at the 10 percelgvel
** significant at the 5 percemevel
*** significant at the 1 percerievel

Table 10

EconometridRegressionEquation: Centrahmerica ROA

ROAJt] = -0.030501484278068 fb]t] +0.00058367971630013 mscr]t] -0.02407216506121DB200346834668 mst] -
0.070573986716409 adequacy]t] -0.0056619273353024 quality[t] +0.81016233222098 + e]t]

Multiple Linear Regression - Ordinary Least Squares

Variable Parameter S.E. T-STAT 2-tail p-value
HO: parameter =0

fblt] -0.030501 0.302599 -0.100798 0.919991
mscrt] 0.000584 0.000732 0.797627 0.42771
[t] -0.024072 0.054372 -0.442734 0.659285
msit] 0.09827 0.015922 6.172062 0 ok
adequacyt] -0.070574 0.023393 -3.016949 0.003528  ***
quality[t] -0.005662 0.004887 -1.158454 0.250507
Constant 0.810162 0.445212 1.819724 0.072958

Januay

Multiple Linear Regression - Regression Statistics

Multiple R 0.623987
R-squared 0.38936
Adjusted R-squared 0.338473
F-TEST 7.651502
Observations 79
Degrees of Freedom 72

Multiple Linear Regression - Residual Statistics



Standard Error 0.910264

Sum Squared Errors 59.657862
Log Likelihood -101.003679
Durbin-Watson 2.387851

* significant at the 10 percelgvel
** significant at the 5 percemevel
*** significant at the 1 percerievel

Table 11
EconometridRegressionEquation:Latin America ROE

ROE[t] = -8.2346542241138 FRIt] -0.14607699147828 MSDIt] +1.0346450134483E-05 N)STR$177006324311
ADEQUACYt] +0.037721991091462 QUALITY([t] +17.765463959592 + €]t]

Multiple Linear Regression - Ordinary Least Squares

Variable Parameter S.E. T-STAT 2-tail p-value
HO: parameter =0

FR[t] -8.234654 1.797618 -4.580869 7E-06 ***
MSDIt] -0.146077 0.391384 -0.373232 0.709232
MSCRIt] 1E-05 0.006114 0.001692 0.998651
ADEQUACYI[t] -0.16177 0.040862 -3.958919 9.4E-05 ***
QUALITYTIt] 0.037722 0.057777 0.652891 0.514314
Constant 17.765464 1.582222 11.228173 0

Multiple Linear Regression - Regression Statistics

Multiple R 0.335076
R-squared 0.112276
Adjusted R-squared 0.097865
F-TEST 7.790928
Observations 314
Degrees of Freedom 308
Multiple Linear Regression - Residual Statistics

Standard Error 15.425317
Sum Squared Errors 73285.649278
Log Likelihood -1301.624854
Durbin-Watson 2.093857

* significant at the 10 percelgvel
** significant at the 5 percemevel
*** significant at the 1 percerievel

Table 12
EconometridRegressionEquationLatin America ROA

ROA[t] = -0.024519500779628 MSDIt] -0.00022515333279731 MSCRt] +0.00018289763846&EXBUMLY|t]
+0.041511747689393 QUALITY[t] -1.1979077497465 FRIt] +1.8587540635818 + €lt]

Multiple Linear Regression - Ordinary Least Squares

Variable Parameter S.E. T-STAT 2-tail p-value
HO: parameter =0

MSDIt] -0.02452 0.126266 -0.194189 0.846156
MSCRIt] -0.000225 0.001973 -0.11414 0.909201
ADEQUACYI[t] 0.000183 0.013183 0.013874 0.988939
QUALITYTIt] 0.041512 0.01864 2.227068 0.026665 o
FR[t] -1.197908 0.579937 -2.065582 0.039704 bl
Constant 1.858754 0.510447 3.641423 0.000318

Multiple Linear Regression - Regression Statistics

Multiple R 0.182288
R-squared 0.033229
Adjusted R-squared 0.017535
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F-TEST
Observations
Degrees of Freedom

2.11725
314
308

Multiple Linear Regression - Residual Statistics

Standard Error

Sum Squared Errors
Log Likelihood
Durbin-Watson

* significant at the 10 percelgvel
** significant at the 5 percemevel
*** significant at the 1 percerievel

Tables lthroughl2 for equation®ROE and ROApro-
vide someinteresting resultsThe sign for thevariable
MSCR ispositivein abouthalf of the cases, but ino
case is itstatistically significantlt appearshat once
marketshare is taken intoonsideration; market con-
centration continuds bestatistically insignificantFR
for Mexico and ESalvadohad theexpectedign since
increased competitioaffects profit marginsOn the
other hand FR wasstatistically significantor ROE for
Argentina,Brazil, and LatinAmerica.The signs ofhe
coefficientavere negative indicatinghat foreignbank
presencéad anegative impaatn returnon equity. In
all other instancedR was statistically insignificant
for both ROE and ROAAdequacywas statistically sig-
nificantfor most of theequationgor ROE and ROA.
Quality was statistically significanfor ROA for Ar-
gentinaMexico, Venezuelaand Latin America.

SUMMARY AND CONCLUSION
Thesefindingsdo notappeato supporthe S-C-P

4.976425
7627.560003

-946.397156

2.328666

hypothesisOnce marketshare was taken intaccount,
concentration continuei be statistically insignificant,
but MSD was alsatatistically insignificantlt also ap-
pears that capitaladequacyand assegualityin play
an important influencen both ROE and ROA. Aa
result, theE-Shypothesisloesappeato besupported.
Thesefindingstend tosupportSmirlock’s (1985kon-
tentionthat concentrationn banking marketdo not
lead tomonopoly profitsand that theelationship be-
tween concentratioand profitability as indicated in
previous studiess spurious. Furthermorthe presence
of concentratiolis aresultof the “superiorefficiency of
the leadingfirms” ratherthan aresultof collusion.
Furthermorethe empirical resultslo notappeato sup-
port Classen’§2001) hypothesighat anincrease for-
eign bank presencéias positive welfare implications
and that thdunctioningof national banking markets
areimprovedas aresult.
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