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Preface



When a man dies, his good deeds come to an end except three: on-going charity, beneficial 
knowledge, and righteous offspring who will pray for him. (Prophet Muhammad [صلى الله عليه وسلم])

Value has a value, only if, its value is valued. (Bryan Dyson, Former CEO of Coca Cola)

Thefutureofsocietiesaroundtheworldisbeingshapedbymanychangedrivers:demographics,global-
ization,environmentalconcerns,societalrelationships,socialstability,andtechnology.Thesechanges
arecreatingchallengesthatareaffectingvirtuallyeverypersonintheworldandeachorganizationon
theplanetwithclearimpactsonincomedistribution,poverty,jobcreation,socialwelfare,economic
growth,andsustainability.Suchchallengesandimpactshaveledtotheemergenceofanewclassofin-
novativeandsmartorganizationsthatareshiftingfromtraditionalbusinessmodelsofvaluecreationsto
shareholdersonlytoembracemoresustainableinnovativeandinclusivemodelsofsharedvaluestoall
stakeholders.Thenewclassofbusinessinnovativemodelsisrequiringaperpetualmandateofcollabora-
tionamongstakeholdersacrossbusinesses,societies,governments,andnon-governmentorganizations.
Itisalsonecessitatingstrongcommittedcognitiveleadership,whetheramongpublicpolicymakersor
privatebusinessleaders,tounderstandsocietalneeds,identifybest-practicesonoperationalandtechnical
standards,designeffectivestrategiestoimproveorganizationalcoreessentials,buildinternalcapabili-
ties,facilitatethecoordinationandcommunicationeffortstoshareknowledgeandskillstomanage,and
controltheexecutionprocessesofsuchinnovativeandsmartmodelstoachieveeconomicprosperity,
societal,andenvironmentalwellnessandresolutionofsocietalaspects.

Thenewinnovativeandsmartmodelshavedifferentiatingsustainablefactorsandcompetitivead-
vantagesderivedfromstrategicmanagementanddecision-makingprocesses.Thishasconsequences
onorganizationalvalueproposition, commitmentof leadership topromoteorganizationcultureand
implementgovernancesystems,inadditiontotheadoptionofaflexibleorganizationstructuretocon-
tinuously innovate on operating processes and enhance capabilities, providing the right technology
support,integration,andscalabilityofthesupportingsystemstooperateorganizationalfunctionsef-
ficiently.Despitethecommonrecognitiontohavetherighttalentandcapableteamstoachievedesired
organizationperformance,setperformancetargets,prioritizestrategicinitiatives,andattainanoverall
efficiencyacrosstheorganization,recentchangesinperformancemeasurementaregrowingwithtrends
towardsmanagingperformanceimprovementthroughfocusingontheunderlyingdriversofperformance,
whetherimprovementsintheproductionprocesses,minimizationofunderlyinginputresources,and/
ormaximizationofoutputs,outcomes,andimpactcapabilities.Thereislessobsessiverelianceonpure
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financialperformanceandarecognitionthatthereisabigtrade-offbetweenwhatcanbeachievedto-
dayintermsofcost-benefitfinancialresultsandthepotentialoffutureopportunityandriskresultsto
secureasustainablegrowthandtoenhancecapabilitiesandcompetenciesinordertoallowcompanies
tocompeteeffectivelyinthefuturemarket.

Successfulsmartorganizationsareusingtheseinnovativebusinessmodelstoexcelintoday’scompeti-
tivemarketandhaveinformation-basedcorporatestrategiestomakethebestdecisionsamongcompeting
alternativesderivedfrominternalandexternalbestpractices.Theirmanagersrecognizedthatstrategic
managementandperformancemeasurementhaveagreat impactonstrategicplanning,management
andorganizationaldirectionstoconsidervariousstakeholderperspectives, tointegratefinancialand
non-financialmetricsacrossvariousorganizationalfunctions,andtoalignmetricsfromthestrategic
top management to the operational levels. These successful companies are competing on analytics,
committedtoquantitativefact-basedanalysisattheenterpriselevel,andtransformingtechnologyfrom
asupportingtoolintoastrategicweapon.

Thesecompaniesarehavinganinformation-basedcognitiveorganization-widestrategytogenerate
insightstoboostproductivitygrowthandmanageperformanceby:1)thecommitmentofseniorexecu-
tiveleaderstodevelopacognitiveanalyticsmanagementstrategytodevelopsmartorganizationsthat
employevidence-baseddecision-makingprocessesandtalentmanagementstrategiestorecruitandhire
therighttalentwithcognitiveexpertiseininformation,management,modeling,statistical,andcom-
municationintelligentcapitals,inordertohavecognitiveandcriticalthinkingfutureleaderstomake
thebestinformeddecisionstoleadfuturesmartorganization;2)buildenterprise-integratedsystems
tomanageorganizationbigdata—thisstrategyrequiresinvestmentsintherightinformationandcom-
municationtechnologynetworkinfrastructurestointegratedatafromvarioussourcesandtoinvestin
cognitivesystemsandsoftwaretoolstogenerateintelligentperformanceinsightsformanagerialactions
andtovisualizesuchknowledgeandinsightsfromorganizations’bigdatasystems—;3)thecognitive
systems,models,andtoolstogenerateinsightsforcontinuousimprovementsbasedonrecentadvances
inbigdataandbusinessanalytics;and4)theadvocacyofcognitiveleaderstodevelopacommunication
strategytodevelopandpromoteacultureforcognitiveinnovationandentrepreneurships,commitment
toactonappliedinsightsfordecidingonstrategicdecision-makinginitiativessuchasrecruitingand
rewarding excellence and developing organizational values based on accountability, empowerment,
ethics,andtrusttoincreaseloyaltyandsatisfactionofstakeholderssimilartothebestpracticesattop
consultingcompanieslikeIBM,McKinsey,Microsoft,andIntel,whoarerecommendinginnovationand
technologyasthemaindriverstoincreaseproductivityandmanageperformance.BillGates,founder
ofMicrosoft,said“Now,economicprogressdependsmorethaneveroninnovation.Andthepotential
fortechnologyinnovationtoimproveliveshasneverbeengreater.”Basedontheproperintegrationof
TechnologyandInnovationinbusinessanalytics,IBMreportsshowedthatorganizationsusingsuch
driversareoutperformingtheirpeersbyanaveragegrowthrateofaround1.6inrevenuegrowth(McGee,
2008).Thisextrahugereviewispartiallyattributedtoefficiencysavingsinscarcetalentresourcesto
benefitfromexperienceandwisdomtoexecutemoredemandingcritical-thinkingjobs.

Innovationisasmuchaboutleadershipandmanagementasitisabouttechnologyandscience.Unfor-
tunately,existingperformancemeasurementscienceshavefocusedexclusivelyonstatistical,accounting,
finance,andeconometricapproachestoanalyzequantitativeperformancemetrics.Suchapproachescan
onlyestablishgroups,trends,andrelationshipsbetweenasingleoutputperformancemeasureandother
multiple-inputindependentperformancemeasures,buttheycannotestablishsimultaneousrelationships
andtradeoffsamongmultiple-outputandmultiple-inputperformancestodeterminesinglecombined
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indicesthatareeasytounderstandbybusymanagersforprioritizationofinitiativesandinformingthe
decision-makingprocess.Theywereusefultopredictaverageperformancetrendsratherthanidentifying
bestandbadperformances,whichareoftentreatedasoutliersandaredroppedforthesakeofaverage
measures.

Therefore,traditionalapproachesbasedonfinancialandeconomicmetricscouldneitherbeused
toidentifythesetofbestpractices(bestoutliers)norcantheyidentifytheworstsetofperformersina
benchmarkingprocessofpeers.Suchweaknessesoftenleadtoimproperdecisionsduetolackofdata.
Asaconsequence,managerialdecisionsonimportantaspectsfromresourceallocationandinvestment
topersonalrewardsareexecutedbasedonintuitivegut-feelingandnegotiationpoweramongseniorlead-
ersratherthanonaninformedandinsightfulanalysisoftheperformanceefficiencyoftheproduction
process/organization,theefficiencyofutilizationofmultiple-inputresources,theeffectivenessofthe
generatedmultipleoutputsandoutcomesandtheeffectivenessoffutureimpactonstakeholders.The
complexityofsuchmulti-dimensionanalysiswashighlightedbyMr.BryanDyson(n.d.)—formerCEO
ofCocaCola—whosaid“ValuehasaValueonlyifitsvalueisvalued”whentalkingaboutthejuggling
gameof“work,family,health,friend,andspirit”inone’slife.Further,theimportanceofaccuratemea-
surementwasfurtheremphasizedbythefamousquotebyAdmiralGraceHopper(n.d.),“Oneaccurate
measurementisworthmorethanthousandexpertopinions.”Thenewtrendiswitnessingamovefrom
performancemeasurementmetricstoascienceofvaluation.

Amovementinthisdirectionisseenfromtheemergenceofthefrontieranalysisandbigdataanalytical
approachesanditsvariants,includingDataEnvelopmentAnalysis(DEA)asthestrategicperformance
measurementapproach thatcan transformdata into insights to informthedecision-makingprocess.
DEAmeasuresorganizationaleffectivenessbycleverlyreversingthetraditionaluseofmathematical
programming, typicallyused toevaluatealternativecoursesof actionbefore selecting thebestone.
It employsmathematicalprogramming toobtainex-post-facto evaluationsof the relative efficiency
ofmanagementaccomplishments.ThepopularityandsuccessofDEAamongmanagementscience/
operationalresearchscientistsarewelldocumentedbytheexistenceofseveralbooksonitstheoryand
applicationsandthethousandsofscholarlypublishedarticles.Forinstance,searchingGoogleScholar
fortheterm“dataenvelopmentanalysis”returnedover48,000publicationsonMarch18th2014.Despite
thishugesuccess,thereisonlyarecentawarenessofDEAamongmanagementandotherperformance
managementscientistswiththeappearanceoffewpapersintheBritish ManagementandAcademy of 
Managementjournals.

Thisbookaimstocoverthefundamentalsofstrategicperformancemanagement,whichisasetof
managementandanalyticprocessesthatenablethemanagementofanorganizationtodevelopguidelines
toachievemeasurablemissiongoalsandstrategicmeasurableobjectives,tomonitorandreportcritical
successfactors,andtoestablishkeyperformanceindicators.Measuringperformancecanhelpmanagers
inmakinginformeddecisions,settingstrategicpriorities,identifyingsuccessfulstrategies,allocating
inputresources,identifyingunderperformingactivities,andplanninginterventionpoliciestoimprove
output/outcomeperformance.Performancemeasures,however,couldbetangible(specificreturnon
sales,marketshares)orintangible(reputationandimage)forwhichseveralanalyticaltoolshavebeen
developedtoevaluateandanalyzeincludingfinancialratioanalysis,economicaddedvaluetechniques,
balancescorecardmethodologythatlinksstrategydesigntomultidimensionalperformancemeasures.
Such toolshavepractical limitations(e.g. financial ratioanalysisneithersatisfactorilydiscriminates
bestpracticemeasuresnorreflectsthemultipleperformancedimensionsofanorganization),whereas
thebalancedscorecarddoesnotprovideabasisforatrade-offamongdifferentperformancemeasures.
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Moreover,themultipleperformancemeasuresdivertmanagementattentionandfocus,asasubjective
weightedaveragemeasureisusedtogenerateasimpleandsingleperformanceindex.Additionally,a
criticismonthesubjectivityofweightsisraised,butitcanberemovedbyusingarecentmanagement
sciencemethodologyofDataEnvelopmentAnalysis(DEA),whichcandetermineobjectivelytheoptimal
weightsforeachmeasurablevariableinordertogenerateanaggregateperformanceindexforanorgani-
zation.Eventhoughtheweightsmaybedifferentforeachorganization,theyareobjectivelydetermined
bytheDEAmodelsbasedonasampleofcomparableorganizations.Furthermore,DEAresultsprovide
usefulhelptomanagersinidentifyingthesetofpeersformingtheefficientfrontier,whichrepresentsthe
best-practiceinternalandexternalbenchmarks.Italsohighlightswhichorganizationsarelessefficient
andhelpstosettargetsforinput/outputmeasurestoimproveperformancebyprojectiontothesetofef-
ficientfrontierofpeers.Aftersuchidentification,themanagementcouldmakeaninformeddecisionto
strategicallyimplementimprovementchangesandtracktheimpactofsuchchangesovertimeanduse
theefficiencyandeffectivenesstodevelopnewinnovationsanddevotethescarcetimeofleadersand
expertstomorestrategicandcriticalthinkingtasks.

Thebookisdesignedtobeself-containedsothatacademics,students,aswellaspractitionerswould
haveaccess to themost importantknowledgeinthefieldofstrategicmanagement,measurementof
performancethroughdataenvelopmentanalysiswithanextensivesummaryofrecentadvancesinthe
theory,andapplicationswithspecialfocusonreallifecasesoftangibleimpactonthedevelopmentand
improvementoforganizationperformance.Itiscomposedofsixsections:

Section1,“CognitiveAnalyticsManagementFoundations toManagePerformance”containssix
chaptersonthebackgroundofstrategicmanagementandmeasurementaswellastheDEAmodels,model-
ingofDEAapplications,andDEAsoftwarebackground.ThefirstchapterbyOsmanandAnouzeis“A
CognitiveAnalyticsManagementFramework(CAM-Part1):SAMASComponents,Leadership,Frontier
PerformanceGrowth,andSustainableSharedValue.”Thechapterpresentsreviewsoftheworld’scurrent
challenges,theshortcomingsofstrategicperformancemeasurementandmanagementmethodologies
tointroduceanewCognitiveAnalyticsManagement(CAM)frameworkusingSAMAScomponents:
Sharedvaluestostakeholders;cognitiveAnalyticstogenerateappliedinsights;Mission,vision,andgoals
todevelopcorporatestrategy;Activitiestocreate—innovativemodels,products,andservices—using
variousorganizations’supportingStructurefrompeople,process,regulation,andtechnologytodevelop
smartorganizations.Theefficientfrontierdataenvelopmentanalysisisproposedtogenerateperformance
measuresandderiveinsightsfrombestpractices.Theinput-efficiencyandoutput-effectivenessperfor-
mancesareusedtoprioritizescenarios.Insightsfromthebestscenariosareusedtoimproveinefficient
ones,tomanageperformance,andtoboostproductivitygrowth.CAMalsointroducesanewcognitive
smartleadershipconcepttohelpmakinginformeddecisionsinasmartcompetitiveworldwhilealleviat-
ingsocietalchallenges.Finally,CAMimplementationroadmap,supportingliterature,andnewresearch
innovationsareprovided.Finally,supportiveliteratureisprovidedinappendices,withhighlightsonnew
researchinnovationsanddirections.ThesecondchapterbyOsmanandAnouzeis“ACognitiveAnalytics
ManagementFramework(CAM-Part2):SocietalNeeds,Shared-ValueModels,PerformanceIndicators,
BigData,BusinessAnalyticsModelsandTools.”SAMAS—Sharedvalues,Analytics,Mission,Activi-
ties,andStructures—componentswereexplainedinChapter1toachieveCAM’smission,setgoalsand
shared-valueobjectives.CAMfocusesonthedevelopmentofinnovativesocialbusinessmodelsthrough
theusageoffrontierdataenvelopmentanalysistomeasurethedeliveryofsharedvaluesforsustainable
growthoforganizations.Chapter2firstdiscussesthecausesandeffectsofsocietalchallengesandhow
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sharedvaluemodelscanalleviatethem.Second,successfultechnologyandnon-technologyinnovations
forshared-valuemodelsarereviewed.Third,guidelinestodevelopkeyperformancesmartindicators,
pitfallstraps,andphasesofbudgetingstepsforthedesignofperformancemanagementandmeasurement
systemsarediscussed.Fourth,bigdataandbusinessanalyticschallenges,potentials,models,andtools
arepresented.Fifth,theessentialcomponentsfordesigningacorporatebigdatastrategyaresuggested.
Finally,newideasareexplainedtodemocratizeshared-valueknowledgethroughelectronicservicesto
transformloyaltyofpeoplefromparties,clergies,anddictatorshipstosociety’sloyaltytoachievesmarter
communitiesinthe21stcentury.ThethirdchapterbyOsmanandAnouzeis“ACognitiveAnalytics
ManagementFramework(CAM-Part3):CriticalSkillsShortage,HigherEducationTrends,Education
ValueChainFramework,GovernmentStrategy.”Themainobjectivesaretoevaluatetheimpactofthe
tsunamiofdata,analytics,andtechnologyonthedeliveryanddiffusionofknowledgearoundthework
throughtheuseofInternet-of-thingsandtodesignfutureacademiceducationandtrainingprograms.
Globalandlocaltrendsareanalyzedtoevaluatetheimpactofthedigitaltsunamionthedeliveryand
diffusionofknowledge; to identify theshortageofcriticalskills,driversofchallenges,hotskills in
demand,andsalariesinbigdata/businessanalytics;tohighlightobstaclestomakeinformeddecisions.
CAMeducationframeworkisproposedtodesigncustomizedhighereducationandtrainingprogramsto
meetcurrentshortageandfuturegenerationwiththerelevantandrigorousskillstoboostproductivity
growthandtoimpactsocietyandprofessionaldomainsinthedigitaleconomy.Finally,newideason
howgovernments,academicinstitutions,technologycompanies,andprofessionalemployerscanwork
togethertoreformthetraditionaleducationvaluechainandintegratethe“massiveopenonlinecourses”
toachievemassdiffusionofknowledge,totransformpeoplefromloyaltytoparties,clergies,anddic-
tatorshipstosociety’sloyalty,andtodevelopacultureofshared-valueinamovetowardsasmarterand
fairerplanetinthe21stcentury.

Thefourthchapter,“IntroductiontoDataEnvelopmentAnalysisanditsApplications,”byEmrouznejad
andCabandaprovidesthetheoreticalfoundationandbackgroundonDataEnvelopmentAnalysis(DEA)
methodandsomevariantsofbasicDEAmodelsandapplicationstovarioussectors.Someillustrative
examples,helpfulresourcesonDEA,includingDEAsoftwarepackage,arealsopresentedinthischapter.
DEAisusefulformeasuringrelativeefficiencyforvarietyofinstitutionsandhasitsownmeritsand
limitations.ThischapterconcludesthatDEAresultsshouldbeinterpretedwithmuchcautiontoavoid
givingwrongsignalsandprovidinginappropriaterecommendations.ThefifthchapterbyEmrouznejad
and Thanassoulis, “Introduction to Performance Improvement Management Software (PIM-DEA),”
providesinformationontheuseofPerformanceImprovementManagementSoftware(PIM-DEA).This
advancedDEAsoftwareenablesuserstomakethebestpossibleanalysisofthedata,usingthelatest
theoreticaldevelopmentsinDataEnvelopmentAnalysis(DEA).PIM-DEAsoftwaregivesfullcapacity
toassessefficiencyandproductivity,settargets,identifybenchmarks,andmuchmore,allowingusers
totrulymanagetheperformanceoforganizationalunits.PIM-DEAiseasytouseandpowerful,andit
hasanextensiverangeofthemostup-to-dateDEAmodelsandwhichcanhandlelargesetsofdata.It
concludeswithasectiononotheravailableDEAsoftware.ThePIMsoftwarecanbedownloadedfree
ofchargeforthosewhobuythebookinordertogivetheoptiontohavehands-onexperiencewithDEA
modelingandsolving.ThesixthchapterbyAnouzeandOsmanis“MismanagementorMismeasure-
ment:TheApplicationofDEAtoGeneratePerformanceValesandInsightsfromBigData.”Itpresents
atutorial-likeapproachforaproperimplementationofDEAmodels.Ithighlightsthedifferencebetween
theDEAmodelingandDEAusageofmodelswhenconductingaprocessofperformancemeasurement
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andmanagementapplications.Threereal-lifestrategiccasesarepresentedalongwithacomprehensive
review(probablytheonlyup-to-datecomprehensiveonreallifeapplicationsandcases)onstrategicDEA
applicationswithrealtangibleimpactonperformanceofassociatedorganizations.

Section2containstwochapterson“NegotiationandPrioritizationthroughFrontierAnalysis.”The
firstchapterbyAbbasian-Naghneh,Ertaya,Felahat,andJafarabadi,“ANewIntegrativeApproachBased
onBalancedScorecard,DataEnvelopmentAnalysis,andManagementPerformancetoPrioritizeRe-
searchandDevelopmentProjects,”proposesanewapproachforevaluatingResearchandDevelopment
(R&D)projectsindifferentstagesoftheirlifecycle.Theapproachisbasedonmultipleobjectivelinear
programmingthroughtheintegrationoftheBalancedScorecard(BSC)andDataEnvelopmentAnalysis
(DEA).Tothisend,aninteractivemultipleobjectiveDEAmodeltoincorporatedecision-makerprefer-
encesispresented.Iteffectivelyyieldsacommonbasisforranking.Astudyhasbeencarriedoutwith
50R&Dcompaniestoillustrateacaseforthisanalysis.Finally,thesecondchapterbyKrivonozhko,
Piskunov,Lychev,andIvasechko,“ModelsandMethodsforDecision-MakingSupportintheNegotia-
tionProcess,”presentsanapproachforevaluationofagreementsontransnationalprojectsduringthe
negotiationprocess.Onecanshowthatthenegotiationprocesscanberepresentedasthebehaviorof
decision-makingunits (countries) in themultidimensionalspaceofeconomic indicatorsusingDEA
models.Inthiscase,thegoals,whichcanbeachievedbyunitsasaresultofaccomplishmentofajoint
project,canbedeterminedaspointsinthemultidimensionalspace.Optimaldirectionstowardthese
goalsandconesofpossibledirectionscanbefoundwiththehelpofAnalyticHierarchyProcess(AHP).
Theefficiencymeasuresforcountriesarecalculatedasratiosofthevaluesofpotentialfunctionsatthe
initial(intermediate)andfinalpoints.Theincrementsofefficienciesmeasuresareconsideredasargu-
mentsinthenegotiationprocess.Theapproachisillustratedbythereal-lifedatasettakenfromopen
internationalsources.

Section3containssixchapterson“PerformanceinPublicSectorOrganizations.”Thefirstchapter
byPovedais“Corruption,EconomicDevelopment,andInsecurityinColombia.”Thisresearchchap-
ter evaluates the connection between corruption, economic development, and insecurity in several
Colombiandepartments.Thischapterexplores thedynamicsof thesevariablesusing twoempirical
techniques: the Data Envelopment Analysis (DEA) and the Dynamic Panel Data Model (DPDM).
DEAisperformedtoevaluatesocialperformanceintermsofcorruption,economicdevelopment,and
insecurity inColombiandepartmentswithahigher leveland riskofcorruptionand insecurity.Dy-
namicpaneldataanalysisisperformedtodefinethevariablesthataffectcorruption,insecurity,and
economicdevelopment.TheDEAmodelevidencesthatcorruptionandinsecurityhavedifferenttrends
whereeconomicdevelopment,naturalresources,andpoliticalinstabilityarekeyfactors.Thedynamic
paneldatamodelappliedshowsthatColombiandepartmentswithahigherlevelandriskofcorrup-
tionandinsecurityhavelowereconomicgrowth,development,andsocialconditions,buthigherlevels
ofmineralresourcesandillegaldrugactivity,aswellasthepresenceofirregulararmedgroups.The
secondchapterbyBrunoandErbetta,“BenchmarkingRegulators:ADataEnvelopmentAnalysisof
ItalianWaterAuthorities’Performance,”conductsaDataEnvelopmentAnalysistoevaluateefficiency
performancefromaregulatoryperspective.Until2010,theItalianwatersectorregulationwashighly
fragmentedwith92regulatorsoverthecountrythatmakesitaveryinterestingcaseforbenchmarking
analysis.Therationaleofthisapproachreliesonthefactthatregulators,likeotherpublicentities,are
resource-consumingoperators,whosecostultimatelyburdenstheconsumers.Therefore,itisrelevant
totestwhethertheyoperateefficiently.TheauthorsrunseveralDEA-basedmodels,includingdiffer-
entsetsofvariablesandassumingdifferentorientation.Fromtheempiricalanalysis,arelevant“pure”
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technicalinefficiencyVariableReturntoScale(VRS)emerges.Asecondarybutnotnegligibleroleis
alsoplayedbythescaleeffect,withsomeinterestingconsiderationsrelatedtotheoptimalregulatory
size.ThethirdchapterbyErtek,Tokdil,Günaydın,Göğüş,“BenchmarkingCompetitivenessofTop100
U.S.Universities,”presentsacomprehensivebenchmarkingstudyofthetop100U.S.universities.The
methodologiesusedtocomeupwithinsightsintothedomainareDataEnvelopmentAnalysis(DEA)
andinformationvisualization.Variousapproachestoevaluatingacademicinstitutionshaveappearedin
theliterature,includingaDEAliteraturedealingwiththerankingofuniversities.Thisstudycontributes
tothisliteraturebytheextensiveincorporationofinformationvisualizationandsubsequentlythediscov-
eryofnewinsights.Themainpurposeofthestudyiscreatinganobjectivebasisofassessmentforthe
candidatestudentstouseforuniversitypreferences.Meanwhile,theactionableinsightsobtainedforthe
domaincanguideuniversitymanagers,aswellascandidatestudents.ThefourthchapterbyDavutyan
andBilsel,“EfficiencyofTurkishProvincialGeneralHospitalswithMortalityasUndesirableOutput,”
presentsadirectionaldistancemodelwherequalityofcareisbroughtinbytreatingmortalityineach
hospitalasastronglydisposable“badoutput.”Afterderivingpuretechnicalandscaleinefficiencies
understrongdisposability,theauthorsderive“congestion”inefficienciesviaallowingweakdisposability.
Asecondstage,“seeminglyunrelated”regressionoftheseinefficienciesagainsthospitallevelvariables
likesparecapacity,inpatient-to-outpatientratio,andbedturnoverrateallowspinpointingthecritical
areasforhospitalperformanceimprovement.Evidenceshowsthatthesmallesthospitalsareoperating
onaninefficientscale.Moreover,allocationofspecialistsshouldbedoneverycarefully,asshortageof
specialistsseemstocausecongestioninefficiency,whilehavingtoomanyspecialistscausestechnical
inefficiency.ThefifthchapterbyMulwa,“Non-ParametricEstimationofEnvironmentalEfficiencyUsing
DataEnvelopmentAnalysisandFreeDisposableHull,”statesthatnitrogen,phosphate,andherbicide
usearethreemainenvironmentalproblemscausedbyagriculture.Modelingtheseundesirableoutputs
andotherdetrimentalsideeffectsofproductionactivitieshasattractedconsiderableattentionanddebate
amongproductioneconomists.Acommonapproachistotreatdetrimentalvariablesasinputsmainly
usingDEA,whichhasenjoyedalotofsuccessovertheyears.Ontheotherhand,FDHhasnotenjoyed
asmuchsuccessasitscounterpart,DEA.Thischapterdemonstrateshowenvironmentalefficiencycan
bemodelledusingbothDEAandFDHunderstrongandweakdisposabilityassumptions.Resultsshow
thatweakdisposabilityassumptionismoresuperiorinachievingrelativelyhighemissionreductionsand
thatFDHtendstoallocateefficiencytomoreDMUscomparedtoDEA.ThelastchapterbyFalavigna,
Manello,andPavone,“ProductivityandPublicFunds:ADirectionalDistanceFunctionApproachAp-
pliedtotheItalianAgriculturalSector,”aimsatevaluatingtheeffectofItalianregionalpoliciesinthe
agriculturalfield.PerformancesofregionalsystemshavebeenevaluatedthroughanextensionofData
EnvelopmentAnalysis(DEA),theDirectionalDistanceFunction(DDF),whichallowsonetoconsider
emissionsofammoniaasundesirableoutput.Productivityandefficiencyofagriculturalsystemsare
basednotonlyonagri-productionbutalsoonthecontractionofemissionsderivingfromthefertilizer’s
usage.Resultsshowthataconvergencepathbetweenproductivityandpublicfundsexistsandthatthere
aredifferencesamongItalianmacro-areasconsideringbothefficiencyandproductivitydynamics.In
particular,ifefficiencyscoresareinterpretedwiththeamountofpublicfundsdistributedbytheRural
DevelopmentProgramsovertheperiod2000-2006,empiricalevidencesuggeststhatmoreresources
arereceivedbydisadvantagedareas.Findingsunderlinethatthemostdisadvantagedareas,intermsof
productivity,arethosereceivingmorestructuralpublicfunds.Inthismeaning,productivitydynamics
affectpublicpolicies.Finally,resultsgivestimulusforreflectionaboutpublicfundflowsintheagri-
culturalsectorhighlightinginterestingpolicyimplicationsforfutureactions.
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Section4containsfourchapterson“PerformanceinPrivateSectorOrganizations.”Thefirstchapterby
Vincent,Charles,andKumar,“ThePerformanceofPrintedCircuitBoardsinthePresenceofProduction
Errors:AComparativeAnalysisusingVariousDEAModels,”presentshowthePrintedCircuitBoards
(PCBs)assemblingproductionprocessisgenerallyoptimizedtoensureverylowlevelsofproduction
errors(defects)soastoassureahigherqualityproduct.Inviewofthenumberofcomponentsandsolder
jointsintheproducts,andtheveryhighdemandsplacedonquality,theoperationofthisprocessiscriti-
caltothesuccessoftheproductsthataremanufactured.Aspecialclassoftheefficiencyidentification
problemconsideredinthiscaserelatestotheoccurrenceofdifferentkindsofproductionerrorsduring
theassemblingprocessofthePCBs.EachassembledPCBgoesthroughacertainnumberofprocesses
intherespectiveassemblyunit.However,theprocessofassemblingoftengetsinfluencedbycertain
factors,whichmakesomeoftheassembledPCBsdefective.Thischapteraddressestheefficiencyiden-
tificationproblemofateleprinter-manufacturingcompanythatassemblesPCBs.ThetechniqueofData
EnvelopmentAnalysis(DEA)isusedtoassesstheefficiencyofdifferenttypesofPCBs,knownascards,
inthepresenceofvariouskindsofproductionerrorsundertheassumptionofweakdisposability.The
hyperbolicefficiencymeasure,directionaldistancefunctionapproach,andlinearmonotonedecreasing
transformationtoundesirableoutputsaretheapproachesdiscussedinthischapter.Theefficiencyof
eachcardisevaluatedacrossalloftheassemblyunitsunderdifferentalternativeapproachesinDEA.
Theevaluationoftheefficiencyofthecardscouldhelpthemanagementinidentifyingtheareasofinef-
ficiencyandinformulatingsuitablestrategiestoimproveitsrelativepositionintheassemblyunit.Itcan
alsoprovideabetterframeworktoassess/assurethequalityoftheindividualtypeofPCBandtowork
outappropriateinterventionstopreventfailuresintheassemblyprocess.ThesecondchapterbyErtek,
Sevinç,Ulus,Köse,andŞahin,“ANewFrameworkforIndustrialBenchmarking,”presentabenchmarking
studyonthecompaniesintheTurkishfoodindustrybasedontheirfinancialdata.Theaimistodevelop
acomprehensivebenchmarkingframeworkusingDataEnvelopmentAnalysis(DEA)andinformation
visualization.BesidesDEA,atraditionaltoolforfinancialbenchmarkingbasedonfinancialratiosis
alsoincorporated.Theconsistency/inconsistencybetweenthetwomethodologiesisinvestigatedusing
informationvisualizationtools.Inaddition,k-meansclustering,afundamentalmethodfrommachine
learning,isapplied.Finally,otherrelevantdata,apartfromthefinancialdata,isintroducedtotheanalysis
throughinformationvisualizationtodiscovernewinsightsintoDEAresults.Theresultsshowthatthe
frameworkdevelopedisacomprehensiveandeffectivestrategyforbenchmarking;itcanbeappliedin
otherindustriesaswell.Thestudycontributestotheliteraturewithanovelmethodologythatintegrates
thevariousbenchmarkingmethodsfromthefieldsofoperationsresearch,machinelearning,andfinan-
cialanalysis.ThethirdchapterbyAghayietal.,“MeasuringPerformanceofDynamicandNetwork
StructuresbySBMModel,”presentshowtheconventionalDataEnvelopmentAnalysis(DEA)model
considersDecisionMakingUnits(DMUs)asablackbox,meaningthatthesemodelsdonotconsider
theconnectionandtheinnerstructuresofDMUs.Moreover,thesemodelsconsiderthattheactivitiesof
DMUsineachtimeareindependentofothertimes,butintherealworld,theinnerstructuresofDMUs
arecomplicated,andtheactivitiesofDMUsaredependentonothertimes.Therefore,inthischapter,the
authorsconsiderDMUswithnetworkstructureandtheactivityofeachDMUineachtimedependentto
activityofothertimes,sotheycallthisstructureadynamicnetwork.Tothisend,inthischapter,models
aresuggestedtoevaluatedynamicnetworkefficiencybasedontheSBMmodel,whichisanon-radial
modelofthreetypeswithrespecttoorientation:input-oriented,output-oriented,andnon-oriented.In
ordertodistinguishtherelationshipsbetweensub-DMUs,therearetwoclassificationsemployed,free
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andfixed,andtodistinguishtherelationshipsbetweentimes,therearefourclassifications,free,fixed,
desirable,andundesirable.Inadditiontocalculatingoverallefficiency,theproposedmodelcancalculate
theefficiencyofsub-DMUsonebyoneatdifferenttimes.Finally,theauthorspresentanexamplewith
sevenDMUsatthreetimes.ThelastchapterbyFüsunis“TheEfficiencyPerformanceoftheTurkish
CeramicSectorinTermsofRevenueandExport:DEAModel.”Turkeyisoneoftheleadingcountries
intheworldinthefieldoftileproductionandexportation.Theceramicsectorconstitutesthemainfocus
andscopeofthischapter,whichmakessomesuggestionsandrecommendationstotheindustrialcom-
paniesrankedamongthe1,000largestcompaniesin2011basedontheirperformanceinrevenueand
exportation.DataEnvelopmentAnalysis(DEA)isusedinthemeasurementoftheceramiccompanies’
performances.Threeinputs(netactives,numberofworkers,andequity)andoneoutput(revenue)are
usedinthefirstanalysiswhereninecompaniesaretakenasdecision-makingunits.Thischaptershows
thatEczacıbaşıandVitrawereefficientinrevenuemakingin2011.Likewise,threeinputsandoneoutput
(export)areusedinthesecondanalysiswhereninecompaniesaretakenasdecision-makingunits.Ac-
cordingtoDEAmodelfindings,onlyVitrawasefficientinexportingin2011.Thisstudyillustratesthe
importanceoflinkingtheobjectiveoftheperformanceanalysistotherightchoiceofkeyperformance
indicatorsandthedifferencebetweenthefrontieranalysisandtheaverageregressionanalysis.

Section 5 contains four chapters on “Performance in Financial Sector Organizations.” The first
chapterbyVargasSerranoetal.“GlobalFinancialCrisisandBankProductivityinMexico,”presents
anattemptofcomparisonofproductivityfortheMexicanbankingsectorintwodifferentperiods:the
2007-2011periodofglobalfinancialcrisisandthe2003-2006stage,whichcanberegardedasarela-
tivelystableperiod.Thepurposeofthisstudyistodisclosewhethertheglobalfinancialcrisisaffected
Mexicanbankingproductivity.ThesecondchapterbyDatta,“DynamicEvaluationofIndianCommercial
BankingSector:ABank-LevelGrowthFrontierApproach,”investigatestheIndiancommercialbank-
ingsectorinthedynamicframework.GrowthfrontiersarederivedwiththehelpofDataEnvelopment
Analysis(DEA)toidentifygrowth-efficientandgrowth-inefficientbanks.Thegrowththeoriesdemand
asteady-stategrowthpathforeachsectoroftheeconomy;ontheotherhand,theresource-basedtheory
assumesfirm-specificgrowthrates.Theanalysisshowsdismalperformancebydomesticbanks,both
publicsectorandprivate;mostof thesedomesticbanksaregrowth-inefficientbothintheshort-run
andinthelong-run.Theshort-runaswellaslong-runfindingsstronglysupporttheroleoflearningby
doingasanenginetoaugmentgrowthforallcategoriesofbanks.Theanalysisalsoexposesthatthe
resource-basedviewoffirmthatgeneratesrentgeneratingcompetitiveadvantageultimatelydrivesboth
themanagerialstrategiesandtheperformanceoftheIndianbankingsector.ThethirdchapterbySinha,
“PerformanceBenchmarkingoftheIndianLifeInsuranceIndustry:AUnifiedApproach,”saysthatin
thelastdecade,thelifeinsurancecompaniesoperatinginIndiahavemadesignificantprogressinterms
ofbusinessconsolidation.Inviewofthesame,itisofinteresttomakeanenquiryabouttheoperating
performanceofthesecompanies.Thischaptercompares15lifeinsurancecompaniesoperatinginIn-
diafromtheperiod2005-06to2008-09usingtheHybridEfficiencyModel(Tone,2004).TheHybrid
Modelprovidesaunifiedframeworkfortheestimationoftechnicalefficiencyintegratingtheradialand
non-radialcharacterisationofinputsandoutputs.Outofthe15in-samplelifeinsurancecompanies,the
numberoftechnicallyefficientlifeinsurersdeclinedfrom9in2005-06to4in2006-07andfurtherto
3in2007-08and2008-09.Themeantechnicalefficiencyscoresofthein-samplelifeinsurersdeclined
sharplybetween2005-06and2006-07andimprovedsomewhatthereafter.ThelastchapterbyEkenand
Kale,“BankBranchEfficiencywithDEA,”evaluatesthatinefficiencyofbankbranchesondifferent
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dimensionswithslack-basedmodelofdataenvelopmentanalysis.Eachefficiencydimensionreveals
thestrengths,weaknesses,andimprovementcapabilitiesofbranches.Multi-dimensionalcomparison
enablesthedeterminationoftheoverallcharacteristicsandthechoiceoftheimprovementstrategiesac-
cordingly.Anextantliteratureanalysisofbankbranchesandfutureresearchdirectionsisalsopresented.

Finally,wehopethebookwilladdvaluetobusiness,government,andprofessionalreadersinvarious
sectorsofsociety,includingbusinessleaders,policymakers,professional/practitionersinagriculture,
banking,economic,education,environment,energy,finance,government,healthcare,regulation,trans-
port,sustainability,social,andwell-beingdevelopments.Similarhopesgotoresearchersandstudents
whoarespecializingintheareasofstrategicmanagement,performancemeasurementandmanagement,
big data and business analytics, cognitive analytics management, business, computing, engineering
management,economic,environment,managementscience,cognitivesystems,operationalresearch,
entrepreneurship,andtechnology.
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