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ABSTRACT

ThispaperaimstomeasureandanalyzetheefficiencyoftheUSpublicly-heldinsuranceindustry
from2011 to2013.Thepaperusesa two-stageefficiencymodel: (1)dataenvelopmentanalysis
(DEA),anon-parametricmodelformeasuringtheefficiencyof141paneldataofUSpublicly-held
insurance firms, and (2) stochasticTobit regressionmodel fordeterminingassociationsbetween
insurers’financialperformanceandefficiency.Threesignificantfindingsareobtained:(1)There
is no evidence that US insurance firms consistently improve in efficiency over time using the
input-outputmix.(2)Thereisanoverallpositivesignificantassociationbetweeninsurers’financial
performanceandtechnicalefficiencyataveryhighconfidencelevel.(3)Typeofinsuranceisfound
tohaveanegativeandsignificanteffectonefficiency.Thesenewfindingsaddempiricalevidence
totheefficiencyanalysisoftheUSinsuranceindustry.
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INTRodUCTIoN

Efficiencystudiesofthefinancialservicesandspecificallytheinsuranceindustrycontinuetorisein
theempiricalliterature.Thepastdecadehasseenanincreasinginterestinassessingtheefficiency
andproductivityoffirmsinthefinancialservicessector.Insurancecompanies,inparticular,areseen
asafinancialservicesmarketsegmentthatcanbenefitsignificantlyfromefficiencyandproductivity
analysis.FrontiermethodologiessuchasDataEnvelopmentAnalysis(DEA)andStochasticFrontier
Analysis(SFA)arefrequentlyusedtoassesstherelativeperformanceandefficienciesofindividual
entities,ascomparedwiththeirpeers.

Existing insurancestudies focusmoreoncross-countrycomparisonsofefficiency thatoffer
valuableinformationaboutperformanceandcompetitivenessofinsurancefirmsindifferentcountries
(Berger&Humphrey,1997;Biener&Eling,2012;Cummins&Weiss,2000;Donni&Fecher,1997;
Eling&Luhnen,2010;Rai,1996).Otherstudiesalsofocusedoninsurersinaparticularcountryfora
comparisonofefficiencyacrossindustry:CumminsandRubio-Misas(2006)inSpain;Luhnen(2009)
inGermany;Ennsfellner,LewisandAnderson(2004)inAustria;Fukuyama(1997)andToneand
Sahoo(2005)inJapan;CabandaandViverita(2012)andViverita,WulandariandCabanda(2016)in
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Indonesia;HwangandKao(2006)andChenandChang(2010)inTaiwan;Ansah-Adu,Andohand
Abor(2012)inGhana;NektariosandBarros(2010)inGreece.FortheUSinsurancestudies,existing
studiesthatexist,focuson:(a)asingletypeofinsurance,suchaslife(Cummins&Zi,1998;Greene
&Segal,2004),property-casualty(Brockett,Cooper,Golden,Rousseau&Wang,2004;Ellis,2010;
Park,Lee&BinKang,2009),andauto(Weiss&Choi,2008);(b)aneventsuchasinsurancemergers
andacquisitions(Cummins,Tennyson,&Weiss,1999;Cummins&Xie,2008)or(c)arepartofa
largerworldwidestudywhereitisdifficulttoidentifyactionablerecommendationsthatarerelevant
andapplicabletotheUSinsuranceindustry(Eling&Luhnen,2010).Todate,thereisnoempirical
studyintheUSfocusingonpubliclyheldinsurersusingindividual-companydatasetsconsisting
offourtypesofinsurance.Thisresearchseekstomakenewempiricalcontributionstothegrowing
efficiency literatureby focusingonefficiencyanalysisofUSpubliclyheld insurers that include
propertyandcasualty,lifeandhealth,multilineandreinsurancefirms.Thispaperacknowledgesa
pressinglimitationofthestudywhenitcomestothedataavailabilityonthefourtypesofpublicly-
heldinsurersthatcanbeanavenueforfurtherresearchwhenempiricaldataaremoreaccessibleand
availableforfutureanalysis.

Theobjectivesofthispaperaretwofold:(1)tomeasureandanalyzetheefficiencyoftheUS
publiclyheldinsuranceindustryfrom2011to2013byutilizingefficientinput-outputmixesand
identifyingareasofimprovementand(2)todetermineifthereareassociationsbetweeninsurers’
financialperformanceandtechnicalefficiency.

Thispaper includesthefollowing:(a) literaturereviewanddiscussionofrelevantefficiency
research,(b)dataandstudymethodology,(c)presentationanddiscussionoftheempiricalresults
and(e)analysisandconclusions.

LITERATURE REVIEw

HsiaoandSu(2006)outlinedthatDEAhasbeenwidelyusedtomeasureperformanceinthefinancial
servicesindustry.Inthissector,someexamplesinclude:(a)banking(Asmild,Paradi,Aggarwall&
Schaffnit,2004;Berger&Humphrey,1997),(b)insurance(Biener&Eling,2012;Cummins,Rubio-
Misas&Zi,2004;Cummins&Xie,2008;Diacon,Starkey,&O’Brien,2002;Donni&Fecher,1997;
Eling&Luhnen,2010;Rai,1996;Weiss,1991),(c)investmentcompanies(Chen&Zhu,2004),and
microfinance(Cabanda&Domingo,2010).

DEAhasbeencitedasasuperiorapproachtoevaluatingtheeconomicgainsofcompaniesinthe
insuranceindustry(Chen&Zhu,2004;Cooper,Seiford&Tone,1999;Cummins,Weiss,Xie&Zi,
2010;Cummins&Xie,2008;Hsiao&Su,2006).Traditionally,financial,accountingandeconomic
theoriesarguethatmaximizationofprofitsistheprimaryobjectiveandmeasurementgoalofa‘for
profit’firm.Twoissuesariseforinsurancecompanies.First,someinsurancefirmsaremutualinsurers,
wheretheownersandstakeholdersarethepolicyholders.Inthiscase,runninganefficientfirmand
havingsufficientcapitaltocovertheclaimsorriskassociatedwiththepolicyholders’organizations
istheprimaryobjective,notnecessarilyshort-termprofitmaximization.Thesecondisthefactthat
insurancecompaniesmustlookatlong-termcapitalaccumulationthroughprofitsandinvestment
growthinordertoensurethattheycanpayclaimsandremainviableinthelongrun.Thesetwofactors
combined,outlinewhyinsurancecompaniescannotbeproperlyevaluatedintheshortorlongterm
bymerelyassessingprofitability.Assessingefficiency,throughDEAhasbeenshowntobeabetter
predictoroflong-termeffectiveoutcomes,asopposedtomerelyexaminingfinancialprofitability
andratiosforagiveninsuranceentity(Cumminsetal.,2010;Cummins&Xie,2008).

Intheinsurancesector,studieshavepredominatelyfocusedonusingDEAtomeasurebusiness
efficiencyandperformance.Morerecentlyhowever,thefollowingstudieshaveexpandedtheDEA
analysiswith:(a)HsiaoandSu(2006)usingDEAtomeasureaninsurancecompany’sinvestment
performance,and(b)Brockettetal.(2004)usingthetooltoassesstherelationshipbetweensolvency
andefficiencyininsurancefirms.
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