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Abstract

Poorhealth outcomes(low life expectancy and high mortality)in developing

countrieshavealwaysbeenaconcernforbothcitizensandpolicymakers.Although

many studies have focused on the economic drivers ofhealth outcomes in

developingcountries,thisisnotthecaseforimportantsocioeconomicdeterminants.

Therefore,thisstudyinvestigatedtheeffectsofGDP,generalgovernmenthealth

expenditure,politicalstability,andpercentageofurbanpopulation,unemployment

rate,andcorruptioncontrolonhealthoutcomesinsub-SaharaAfrican(SSA)region.

Toachievethis,thestudyexploredFixedandRandom Effectsaswellasdynamic

panelmodelcovering38countriesintheregionfrom 2000to2017.Thefindings

revealthatpopulationhealthoutcomes-asmeasuredbyinfantandmaternal

mortalitiesratesarerelatednegativelywithGDP,politicalstability,percentageof

urban population, and corruption control, but directly associated with

unemploymentrate.Forlifeexpectancyatbirth,increaseGDP,politicalstability,

percentageofurban population,and corruption arepositivelypredicted,while

relatedinverselywithhigherunemploymentrate.Thefindingsthereforesuggest

thatforSSAcountriestoachievebetterhealthoutcomes(highlongevityandlow

mortalities)shouldemphasisonincreasingGDP,andinvestingonpoliticalstability

andcorruptioncontrol.Again,greaterattentionshouldbeonenhancingurbanization

andreducingunemployment.

Keywords:Healthoutcomes,Panel,DataEstimation,sub-SaharanAfrica

.

Keywords

Maternalmortalityrateanditsdeterminants

Infantmortalityrateanditsdeterminants
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ChapterOne

Introduction

1.1BackgroundoftheStudy

Accordingtotheneoclassicalgrowthmodel,improvementsinhumancapital,suchas

educationandhealth,havealong-term beneficialimpactonpercapitaincome.

accordingto(Khanam,2018)Therearefourmechanismsthroughwhichhealthier

individualscontributetotheeconomy:thefirstoneisattheworkplace,healthier

individualsaremoreproductiveandthusgenerallyearnahigherincome.Thesecond

onehealthierindividualisabletoretirelaterandtakefewersickleavesdueto

overallgoodhealthandsotheyareabletoworklonger.Thethirdreason,healthier

individualsaremorelikelytoinvestintheirowneducationandtrainingwhichthen

enhancestheirproductivity.Andthelastonehealthierindividualarelikelytosave

andinvestmorewiththeexpectationofalonger.

Humancapitalisconsideredasimportantfactortoachievethedesiredeconomic

growthanddevelopmentinanycountry.Theroleofhumancapitalisabackboneof

one’scountrysustainableeconomicdevelopment.Thus,theattentiongiventohigher

governmentexpenditureon human capitaldevelopmentisvitalbecauseofits

impactonindividuals’lifetimeincomes.Sincebetterhealthenhancestheeffective

andsustaineduseoftheknowledgeandskillsthatindividualsacquirethrough

education,itcanreducethedepreciationofeducationcapital,andthusincreasesthe

favorableeffectofeducationongrowth.(Anyanwu&Erhijakpor,2009)

ThepopulationinAfricasufferspoorhealthasmanifestedinhighmortalityratesand

lowlifeexpectancy.Someresearchesshowthatnotonlygoodeconomicgrowthrate

achievedesiredimprovementsinhealthoutcomesratherotherenvironmentaland

socialfactorsshouldbeconsidered.Accordingto(Rahman,2015)Inlinewiththis

throughouttheworldincomeinequalityhasrecentlybecomeanissueofserious

concernAfricaneconomy.(WB,1997)Datashowsgenerallystagnatedthroughoutthe

1980sandearly1990swhencomparedtootherdevelopingcountriesinAsiaand

LatinAmericaPovertyisasevereproblem inAfricaasaresultofpooreconomic

performance,with45-50percentoftheSub-Saharanpopulationlivinginpoverty.
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Furthermore,overthelasttwodecades,Africa'spopulationhasgrownatthefastest

rateamongdevelopingcountries,atrendthatcontinues.OnelikelyresultofAfrica's

high population expansion and pooreconomic growth has been to diminish

governments' and

spendeffectivelyonfundamentalsocialservices,suchashealthcare.Another effect coul

d have been a worsening of the population's distribution of these services.During the 

same time period, many African countries experienced civil unrest and political insta

bility, which resulted in the deaths of thousands of people.The US President,the

PrimeMinisteroftheUnitedKingdom,thePope,andleadersoftheInternational

MonetaryFund,theUnitedNations,theWorldBank,andtheWorldEconomicForum

haveallcalledincomeoneofthemostpressingissuesofourday,withseveral

emphasizingitssocialimplications.Thetwomostseriousissues,accordingtothe

2011WorldEconomicForum,areincomedisparityandcorruption.(Anyanwu&

Erhijakpor,2009)Sincehealthispromotedorinhibitedbymanyfactors,itisbetterto

considerwhatfoodsandexercisealternativesareavailableandaffordable,andwhat

educational,employment,andhousingopportunitiesareattainable.Understanding

totalhealthcareexpenditures,comprisedofbothpublicandprivatehealthcare

expenditures,asshareoftotalgrossdomesticproduct(GDP),isalsoanimportant

issueforeffectivepolicy-making.Overthelastdecade,healthcareexpenseshave

increasedinmostSubSaharanAfricancountries.(Beinetal.,2017)

Amoreunequalsocietymaybepredictedtohaveahighernumberofdisadvantaged

personsatthesameeconomiclevel.Thatis,personswithlow incomesaremore

pronetobecomeunwelland,asaresult,arelessabletowork.Becauseofthefallin

individualincome,theincomedistributionwillwidenifthepopulation'shealth

continuestodeteriorate.Today,mostofthestudiesonincomeinequalityandhealth

have used cross-sectionaldata and have concentrated mainly on developed

countries.(Subramanian&Kawachi,2004)

Becausehighlevelsofcorruptionimplyinadequatetransparency,payingbribesto

obtaincontracts,jobs,orservicesbybreakingthelawandnormsmayresultinpublic

displeasureorevenmassivesocietaldamage.Researchershavebroughtupthe

RomanianCollectivenightclubfireof2015,whichkilled64peopleandinjured147

more.Thismassivedisastersparkedamassiveanti-corruptionmovementinRomania,

titled"CorruptionKills"(Azfar&Gurgur,2008).
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Thelevelofinstitutionalqualityisanothercrucialdeterminantofhealth.The

institutionalquality affecthealth through controlofcorruption,protection of

propertyrights,economicliberalization,politicalsystem,andruleoflaw,political

stabilityandabsenceofviolenceanddecentralization.Therefore,therelationship

betweeninstitutionalqualityandhealthisoftencontroversialanditisnotapriori

possibletosaywithoutriskoferrorwhicharetheinstitutionaldimensionsthat

improvehealthinaparticularcontext(Majeed,2020).

1.2StatementoftheProblem

Sincehealthisanintegralpartofsustainabledevelopment,andanyattemptsforits

improvementshouldalwaysbethemaindevelopmentgoalofanation.Itiscritical

forallcountriestoinvesteffectivelyintheirhealth-caresystems.Atthesametime,

illhealthisconsideredasahugefinancialburden,anditisthemajorcauseof50% of

thegrowthdifferentialbetweendevelopedanddevelopingcountries(Mafizur,2015).

(Majeed,2020)Estimatetheeffectivenessofgovernmenthealthspendingonhealth

outcomesindevelopingeconomieswhilecontrollingforeconomicdevelopment.In

comparisontotheirAsianandWesternHemispherecounterparts,theyfoundthat

Africaneconomiesareinefficientinprovidinghealthcare.Ifincomelevelhasthis

muchofanimpactonhealth,governmentalactionstoimproveincomelevelshould

beseriouslyexamined,aswellasresearchattentionisimportant.inadditionInorder

tosetpolicymeasuresitisbettertofocusontherelevanceofeconomicandsocial

capitalashealthdeterminantsbyanalyzingvariousindicators.

Recentempiricalliteraturehasidentifiedimportantpredictorsofpopulationhealth

outcomes,howeveritmaybedifficulttoapplythesefindingsuniversallyinSSA

nationsbecause the majorityofthese studiesare based on datafrom either

industrializedordevelopingeconomies.(Suchstudiesincludes,(Gmeletal.,2016),

(Bhattacharjeeetal.,2014),(Nuvialaetal.,2012)orpooleddatafrom bothemerging

anddevelopednations(Kozek-langeneckeretal.,2017).Meanwhile,studieson

developingcountrieswereveryscanty(thesefew studiesincludes,(Vineretal.,

2017),(BichakaFayissaa,2014)One,thetimeperiodcoveredbythisstudyisnotvery

recent.Two,thestudyonlyusedlifeexpectancy(asindicatorofhealthoutcomes);

however,veryrecentstudiesemphasizedthatinfantandunder-fivemortalities

couldbeveryclosetoaggregateindicatorsofhealthoutcomes(seethestudiesof
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(Liu et al.,2016),(El-kholy et al.,2016) .Very few previous studies have

simultaneouslyanalyzedthesocialandtheeconomicindicatorswhenaddressing

socialdeterminantsofhealth,Socialstructuresandsocioeconomicpatternsarethe

majordeterminantsofpopulationhealth(Ahnquistetal.,2012).

However,since population health improvement requires action on multiple

determinants,(Ishametal.,2013)thisstudywillusefactorsthatconsiderchangesin

howtheyinvestinthehealthofthecommunities.

Incomparisonwithearliercrosscountrystudies,themaincontributionsofthisstudy

lieinusingapaneldatastructurethatallowsustocontrolforcountryandtime

unobservableeffects.Incontrasttothecross-sectionalsingleyeardatasetswhich

wereusedinmostpreviousstudiesthisstudywillusearelativelylargersamplesize

ofcountriescompared tosmallersamplesizesofmanyprevious.Mostofthe

previousstudiesweredoneindevelopedcountrythatiswhythisstudyfocusessub

SaharanAfricacountries.Themodelthatisusedinthepaneldataanalysishasgreat

effectontheresult(Faragetal.,2013).

Thus

by examining data from subSaharanAfrica nations from 2000 to 2017, this study cont

ributeadditionalinformationinthisarea.

Paneldata offers certain advantages over crosssectional and timeseries analysis in th

at it compensates for omitted variables, considers international differences, and ena

bles more accurate inference of model parameters due to more degrees of freedom a

nd sample heterogeneity.Inadditiontothat.Thisstudyusedthetwo-stepsystem

GeneralizedMethodofMoment(GMM)developedby(Areliano&Boverb,1995).The

rationalebehindusingofthismodelisduetoitsbenefitinaddressingtheproblemof

endogenetiyandcollineartyofregressors.

Theothermostimportantpointthatthisstudywanttocontributeaisthatmost

studieslike,(Chewe&Hangoma,2020),focusedonlifeexpectancyandinfant

mortalityrateasdependentvariableandsomeusedcross-sectionaldataanalysis

butthisstudywillincorporatetheotherimportantdependentvariablewhichis

maternalmortalityrateandmostofallthestudyusedynamicpaneldataanalysisto

coverforomittedvariablesandconsiderforheterogeneityofcountries.
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1.3ObjectiveoftheStudy

Thissectionwillcoverthegeneralandspecificobjectives.

1.3.1GeneralObjective

Thegeneralobjectiveofthisresearchistoexaminetheeffectofdeterminantsof

healthserviceoutcomesforSubSaharanAfricancountries.

1.3.2SpecificObjective

Inordertoaccomplishtheresearchthefollowingspecificobjectivesweredone.

 Toidentifythesocioeconomicdeterminantsofhealthserviceoutcomesinsub

SaharanAfrica

 Toshow thetrendofhealthserviceoutcomeinsubSaharanAfricaforthe

studyperiods

 ToshowtherelationshipbetweenGDPandhealthserviceoutcome

1.4ResearchQuestion

Thissectionpresentsquestionoftheresearchwhichwereansweredattheendofthe

research.

 WhatlooksthetrendofhealthoutcomesinSaharanAfrica

 Whatarethesocioeconomic determinantsofhealthoutcomesinSaharan

Africa

1.5limitationandScopeoftheStudy

ThestudyisdelimitedtoitstopicdeterminantsofhealthserviceoutcomesinSub

SaharanAfrica.Inlinewiththisstudyisabletodeterminethesocioandeconomic

factorsthataffecthealthoutcomes.Byusingthreeproxies(lifeexpectancy,infant

mortality and maternalmortality)to represent health outcomes.Among the

limitationthefirstoneislackofnecessarydataindevelopingcountries,secondlacks

ofmeasurementofhealthoutcomesandasthesamemannerluckofindexofhealth

outcomesthisforcedustousethreemodelsseparatelyandlastlyinlinewiththe

luckofdatareconciliationwaschallenging.

1.6SignificanceoftheStudy

Thisstudywillgiveaninsightforpolicymakersoranyotherdevelopmentofficialson



6

how tohandlethosesocialandeconomicdeterminatforthebettermentofhealth

status.Thestudyalsohelpsanycountrytobetterutilizetheirhumancapitalthrough

addressingtheproblem relatedtolifeexpectancy,infantmortalityandmaternal

deathrate.

Finallythisstudycanbeabenchmarkasaliteratureforthosewhowanttoconducta

studyonthisarea.

1.7OrganizationoftheThesis

This study has five chapters and the firstchapterofthis study deals with

introductorypart,statementoftheproblem,objectiveofthestudy,significanceof

thestudy,scopeofthestudy,andorganizationofthestudy.Thesecondchapter

focusesonliteraturereviewofimportantconceptsthatarerelevanttothestudy.The

literaturereview partcontainstheoretical,empiricalreview andafterreview it

showstheknowledgegap.Chapterthreepresentstheresearchmethodologywhich

isemployedtoaccomplishobjectivesofthestudy.Chapterfourexplainsresultsand

data analysis of the study.Finally,chapter five presents conclusion and

recommendationofthestudy.
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ChapterTwo

LiteratureReview

2.1Theoreticalliteraturereview

2.1.1DefinitionandConceptofHealth

Healthstatusisn'taterm that'swidelyusedorhasquicklygainedtraction.Most

people,especiallythose who are familiarwith health care,would considerit

proficientlanguage.Thelackofanagreed-upondefinitionofhealthisoneofthe

main reasons why this term has evaded basic definition.The World Health

Organization(WHO)developedabroaddefinitionofhealthin1948,whichhasbeen

repeatedandsupportedformanyyears.However,fewhavesoughttooperationalize

thisdefinitionsuchthatitmaybeusedtoassessthequalityoflivingamongagroup

ofpeople(Chewe&Hangoma,2020).

Beforeanindividual'sorapopulation'shealthlevelorhealthstatuscanbeassessed,

anoperationaldefinitionofhealthisrequired.Asthefocusofmedicalandhealth

carehasswitchedfrom decreasingmortalityandincreasinglongevitytoimproving

health-relatedqualityoflife,definingsuchaterm hasgrownmorecomplex.Whenit

comestoacuteconditionsthatareseriouslydangerous,lengthoflifeistheultimate

measureofhealth.However,inchronicconditionswherepalliativemedicinesor

therapiestopreventfurtherdeteriorationareinvolved,themeaningfulmeasureof

health statusislikelyto encompassdomainsofhealth otherthan length of

life.(Bergner&Rothman,1987)

Becausehealthissuchabroadterm,itresistsprecisedefinition.Theabsenceof

sicknessisthenarrowdefinitionofhealth.Thecomprehensivedefinitionofhealth,

ontheotherhand,isbasedontheachievementofawiderangeofpersonal,

physiological,mental,social,andevenmoralgoals,ratherthanjusttheabsenceof

sickness.HealthisdefinedbytheWorldHealthOrganization(WHO)as"aconditionof

completephysical,mental,andsocialwell-being,notonlytheabsenceofsicknessor

disability"(WHO,1992)Whilethisdefinitionisafineandmotivatingconcept,and

pursuingitensureshealthprofessionalslimitlessopportunitytoworkinthefuture,

as(h.adoll,1992)itmaynotbeofmuchpracticalimportanceanditalsoappearsto

workagainstitseffectivefunctioning(Saracci,1997).Suchaconceptisjusttoobroad
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andinflexibletobeusedinanymeaningfuleconomicanalysisorresourceallocation.

Healthmustbedefinedfrom apracticalstandpoint,henceithasbeendescribedin

termsoflifeexpectancy,infantmortality,andcrudedeathrate,amongotherthings

(Barrettetal.,1992).Infact,itisresearchedasafunctionofmedicaltreatment,

money,education,age,sex,race,maritalstatus,pollution,andpersonalbehavior

suchassmokinghabits,exercise,andthelike.It'salsoemployedasastand-alone

variabletoexplainlaborforceparticipationrates,especiallyamongtheelderly.Not

onlydoretiredpeopleusuallyblametheirhealthfortheirdecisiontoresign,but

currentemployeeswhoreporthealthissuesaremorelikelytoleavetheirjobsinthe

future.Wages,productivity,educationalachievement,fertility,and demand for

medicaltreatmentareallfrequentlyusedtoexplainhealthstatus.Theoutcomesare

highlydependentonthespecificmeasuresusedrout

Whendeterminingwhetheracountry'shealthsystem isoperating,thelinkbetween

resourcesandoutcomesiscritical.Ifacountry'shealthsystem performsbetterthan

anothercountry'sforthesameamountofresources,orifitproducesthesame

resultswithfewerresources,ithasabetterhealthsystem(Alberetal.,2007)

2.1.2OperationalDefinitionofHealth

Theconceptofpopulationhealth,whichisacentralconcernforallhumansocieties,

isrelativelynew.Itcanbedescribedinavarietyofways,butingeneral,itrefersto

improvingpublichealthratherthanindividualhealth.From itspossibleoriginsin

Canadatoitscurrentapplicationintheliterature,populationhealthhascenteredon

generating positivehealth outcomesforthepopulation and minimizing health

inequitiesamongstpopulationgroups(Alberetal.,2007).Populationhealthhas

beendescribedbysomescholarsasthedistributionofhealthoutcomeswithina

group(Kinding,2007).Thesegroupingscanbegeographicallydefinedasnationsor

communities,buttheycanalsobecharacterizedbyotherfactorssuchasraceor

ethnicity,socioeconomicstatus,orgender.Thisconceptsuggestsaspecificunitof

populationhealthmeasurement,wherehealthstatusindicatorsareusedtoassessa

population'shealthinthecontextofarichcontextualwebthatincludessocialand

economicfactors,physicalenvironments,health systems,and health behaviors

(Hooshmand,2017).
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2.1.3HealthandEconomics

Economicsisconcernedwiththecreation,distribution,andconsumptionofeconomic

products.Ofcourse,howmuchshouldbespentoneducation,health,books,travel,

food,andclothingisatopicfortheeconomistaswellasamatterofpolitical,social,

orjustpersonaljudgment.Whenpeopleareforcedtochoosebetweenhavingmore

healthcareandhavinglessleisureorlessmoneytospendoneducation,theyare

“economizing”(Andargie,2008).Economicsisthestudyofhow peopleandsociety

choosetousescarceproductiveresourcesthatcouldhaveotherusestomanufacture

variouscommoditiesanddistributethem forconsumption,now orinthefuture,

amongvariousindividualsandgroupsinsociety,withorwithouttheuseofmoney.It

examinesthecostsandadvantagesofenhancingresourceallocationstrategies.The

term "economics"isnotlimitedtoasingletypeofhumanactivity.Economicsapplies

toallactivitiesinwhichthereisascarcityofresourcesandachoiceofoptions

(Sculpher,2021).

Thisistrueinallareasoflife,includinghealth.Thestudyofhowscarceresourcesare

distributedamongalternativeusesforthecareofsicknessandthepromotion,

maintenance,andimprovementofhealth,includingthestudyofhowhealthcareand

health-relatedservices,theircostsandbenefits,andhealthitselfaredistributed

amongindividualsandgroupsinsociety,isknownashealtheconomics.Itcanbe

definedas"theapplicationofeconomicideas,concepts,andprocessestothehealth

sector"inbroadterms(Sculpher,2021).Itisthusconcernedwithissuessuchas

resourceallocationbetweenvarioushealth-promotingactivities,thequantityof

resourcesusedinthedeliveryofhealthservices,theorganizationandfundingof

health-careinstitutions,theefficiencywithwhichresourcesareallocatedandused

forhealthpurposes,andtheeffectsofpreventive,curative,andrehabilitativehealth

serviceson indiscriminateuseofresources.Asaresult,health economicshas

emergedasan uniquefieldofstudy,stressingin particulartheapplication of

economictheorytopracticalchallengesofresourceallocationinordertoprovide

effectiveandefficienthealthcare(Shanmugasundaram etal.,1994).Atthislevel,

health economicscan be defined asthe economicdiscipline thatstudiesthe

institutionalframeworksforhealthcare(consumption,provision,andfinance),as

wellastherelationshipsbetweenrulesandinstitutionsontheonehand,andthe
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population'shealthontheother.Thereisstillahazydescriptionofthefield,andit

appearsthatgettingcloserinafewwordswillbedifficult.Itshouldbenotedthat

healtheconomistsarenotalwaysinvolvedincost-effectivenessorbenefit-costratio

evaluationsofhealthmanagement.However,ahealtheconomist'sjobdoesnotend

there.Costeffectiveness,ontheotherhand,isperhapstheleastimportantaspectof

whatahealtheconomistcancontribute(Kernick,2003).

Theuseoflimitedresources(monetary,human,etc.)tocoveralltreatmentsand

interventionsthatimproveasociety'shealthisthesubjectofhealtheconomics.For

example,abudgetlimitstheamountofmoneyavailable,whiletheamountoftime

availabletoanurseisrestrictedbythenumberofhoursinaday(Mahony&Tolley,

2010).

2.1.4HealthOutcomes

Mortality,morbidity,diseaseburdenstatistics,andlifeexpectancyareallmarkersof

healthoutcomes.Themortalityrateisthenumberofpeoplewhodieatagiventime,

inagivenpopulation,andfromagivencause.Therearealsoseveralformsofdeaths.

Thisincludesinfants,childrenundertheageoffive,andadults.Infantmortality

referstodeathsoccurringbetweentheagesofzeroand365days(12months)inthe

firstyearoflife.Theterm "under-fivemortality"referstodeathsoccurringbetween

theagesofoneandfiveyearsold,orbetweentheagesof12and59months.These

canbeestimatedusingdatafrom women'sbirthhistoriesaged15to49(worldbank,

2018).

LifeExpectancy

Lifeexpectancyatvariousagesreferstotheaveragenumberofyearsthataperson

whohasreachedagivenagewillliveifheorsheissubjectedtocurrentmortality

conditions(age-specificprobabilityofdying)fortherestofhisorherlife.Health

expenditures,accesstohealthcareservices,individualeducation,incomedistribution,

andlivingstylearesomeofthefactorsthatunderlielifeexpectancydifference

(smokingandalcoholconsumption)thesefactorsarehighlyvaluedinindustrialized

countries,andtheirimpactonlifeexpectancyisdirect(Zakrzewski,1975).

Mortalityrate

Theratioofdeathstoindividualsinagivenpopulationandoveracertainperiodof

time:thenumberoffatalitiesinagivenpopulationoveraspecifictimeperiod
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(suchasayear),usuallyexpressedintermsof1000or100,000people.Theterm

"mortalityrate"referstothenumberofpeoplewhodieeachyear.Therearemany

distinctsortsofmortalityrates,suchastheoneslistedbelow:

Fetalmortalityrate:theratiooffetaldeathstothetotalnumberofbirthsinthat

year(livebirths+fetaldeaths).

Theinfantmortalityrateiscalculatedbydividingthenumberofchildrenunder

theageofoneyearbythenumberoflivebirthsinthatyear.

The maternalmortalityrate:Thenumberof maternal deathsrelatedtochildbearing

dividedbythenumberoflivebirths(orbythenumberoflivebirths+fetaldeaths)in

thatyear.

2.1.5Socio-EconomicDeterminantsofHealthOutcomes

Socioeconomicfactorshavealsolongbeenconsideredasimportantdeterminantsof

health

outcomes,whicharenowwidelyknownas“socialdeterminantsofhealth”

(SDH)(James.W2009).

Airpollution,socioeconomicdisparity,highschoolgraduationrate,publichealth

financing,and health insuranceareallfactorsthathavean impacton health

outcomes(GhobadMoradeatal,2017).

Well-knowndeterminantsofhealthoutcomesincludeincome,medicaltechnology,

and education.Recentempiricalresearch have emphasized the importance of

informationandcommunicationtechnology(ICT),incomeinequality,ethnicdiversity,

andpublichealthcareexpenditureinexplainingcountryhealthoutcomes.Most

previousstudies(includingtime-seriesandpaneldataestimate)haveemployeda

singlevariabletoevaluatehealthoutcomes,suchaslifeexpectancyormortality

rates(infant,maternal,orunder-five). Othershaveemployedoutcomevariables

suchdiseaseorinfectionprevalenceorincidence,hospitalvisitsandreadmissions,

hospitallengthofstay,workabsencesduetoillness,perceivedhealthstatus,quality

-adjustedlifeyears,anddisability-adjustedlifeyearsGhobadM,(2017).
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GrossDomesticProduct(GDP)

TheSolow model,whichexplainshow saving,investment,andgrowthrespondto

populationgrowthandtechnologicalchange,isthetheoreticalbenchmarkformost

studiesoflong-runoutputgrowth(typicallymeasuredbygrowthofrealgross

domesticproduct(GDP):thevalueofallgoodsandservicesproducedinaneconomy

duringayear).Themodelisdefinedbyaproductionfunctionthatexplainsoutput

levelsandincludestwoinputvariables:laborandcapital(physicalandhuman

capital).Theamountofaccessiblecapitalintheeconomy,theefficiencywithwhichit

isutilized,andthedegreetowhichitisuseddetermineeconomicgrowthFernandez,

(2019).

Ifthenewresourcesareusedinthecountry'sproductionprocess,populationgrowth

andgainsinphysicalcapitalcontributetogrowth.Increasesintheproductivityof

humancapitalandphysicalcapitalassetsleadtoincreasedefficiencyandgrowth.

Growthandinvestmentsinhumanandphysicalcapitalboostthecapitalstock,as

longastheinvestmentsandgrowthoutnumberdepreciation.Education,training,

andimprovedhealthareallexamplesofhumancapitalinvestments.Therateof

employmentisdirectlytiedtoeconomicgrowthsincetheeconomy'spotential

resourcesarenotalwaysutilized.

GDPpercapitadoesnotentirelyaccountforallofthesefactors,butitdoesprovidea

helpfulsummaryindicatorfortheeconomy'soverallhealththatisavailableglobally

andconsistentlyformostnations,unlikeunemploymentandpovertyrates,which

havewidelyvaryingdefinitionsandstandards.Attheindividuallevel,thelink

betweenindividualincomeandhealthoutcomesiswidelyestablished.Whileitisself

-evidentthatpoorercountrieshavepoorerhealth outcomes,thelinkbetween

changesinGDPandhealthoutcomesislessclearatthenationallevelFernandez,

(2019).

Urbanization

Inthetwenty-firstcentury,anewrealitywillinfluencematernalandneonatalhealth

(MNH).Peopleareflockingtocities,andcitiesareexpandingtoaccommodateever-

increasingpopulations.Asaresult,theenvironmentinwhichpeoplelive,love,work,

andreproduceischanging,andMNHmustadaptinordertokeepupMcNab,(2016).
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Unemployment

Thedataonthefar-reachingnegativeimpactsofjoblossisclear:Losingajobcan

resultinshort-term financiallosses,permanentlowerpay,anddecreasedmental

andphysicalhealth,aswellasgreatermortalityrates.Furthermore,losingaparent's

employmentimpedeschildren'sscholasticprogressandaffectstheirfutureincomes.

Thelinkbetweenlongerperiodsofunemploymentandloweroutcomesseemsalittle

shakier.Lowersalariesand lifetime incomesare linked to longerperiodsof

unemployment,althoughthecauseforthelowerearningsprospectsisunclear.

Theevidenceisshakyatbestindomainswherewemayexpectsolidevidence,such

asmentalhealthoutcomes.Inthe1930s,mostofthediscussionfocusedonthe

directphysicalrepercussionsofpoverty.Thefollowingcausalrelationshipswere

highlighted:

(a)Unemploymentresultedinadecreaseinhouseholdincome.(b)Ashousehold

incomefell,sodidspending,especiallyonfood,housing,andheating.(c)Lower

spendingledtoanincreaseinpoverty-relateddisorderslikerheumaticheartdisease,

TB,diphtheria,andmaternalandnewbornmortality.Jinetal.,(1995).

IncomeInequality

Thehypothesisofeconomicinequalityismorethanastatementthatpovertyis

linkedtopoorhealth.Theargumentisthatincomeinequality,inandofitself,hasan

impactonindividualwell-beinginasociety.Inequalityinincomehasbeenlinkedtoa

declineinpopulationhealthRowlingson,(2011).

Education

Therearethreeplausiblereasonsfortherelationbetweenhealthandeducationina

broadsense.Oneexplanationisthatbadhealthcausesalackofeducation.Another

possibilityisthatmoreeducationleadstobetterhealth.Finally,therecouldbea

thirdfactorthatboostsbotheducationandhealth.It'scriticalforpolicymakersto

knowhowmucheachofthesehypothesesmayaccountforintermsoftheobserved

associationbetweeneducationandhealth.Subsidiesforeducationwouldonlybe

usefulinboostingpopulationhealthifeducationactuallycauseshealthADavidM.

Culter,(2006)

Healthmaybedeterminedbyeducation.Inhigh-incomecountries,thegeneralview
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appearsto be thatthe effectofeducation on health isprimarilydriving the

correlation.Cutlerand Lleras-Muney,forexample,collected a setofquasi-

experimentalinvestigationsfrom severalnationsthatsupportedthisviewpoint.

Similarly,arecentstudybyAdmas,(2008)indicatedthathighereducationallevels

haveafavorableeffectonself-reportedhealthandreducethenumberofchronic

illnessesbyutilizingdatafrom identicaltwinstoassessthehealthreturnsto

education.

Thereareseveralpossibleexplanationsfortherelationbetweeneducationand

health.First,personswhoseeeducationasalong-term investmentaremorelikely

tostayhealthyandrealizetherewards.Inthiscontext,Cutler& Lleras-Muney,

(2006)pointstodifferencesinpreferencesandanindividual'sappraisalofhisorher

futureaskeyelementsexplaininghealthoutcomes,bothofwhichmaybeinfluenced

byeducationalattainment.Second,asakey“input”inthehealthproductionfunction,

educationcanassistindividualsinmaintainingorimprovingtheirhealth,primarily

throughincreasedknowledgeofhealthissues,accesstoinformation,andcognitive

skills.Zhunioetal.,(2012).

Morerecentresearchsuggeststhatmoreeducatedchildrenhaveanimpactontheir

parents'health:Cutlerdiscoveredthatparentsofchildrenwithmoreeducationwere

morelikelytoquitsmoking.It'salsopossiblethathavingawell-educatedspouseis

beneficialtoone'shealth.Evenaftercontrollingforowneducation,Schillinger,(2006)

show thatthosemarriedtomoreeducatedspouseshavereducedmortalityrates

(althoughthisfindingisnotuniversal,forexampleseeSuarezandBarrett-Connor

1984).Havingamoreeducatedpartnerisalsolinkedtogreaterhealthandless

harmfulhabitslikesmokingandbingedrinkingADavidM.Culter,(2006).

Corruption

Hanfetal.,(2011)examinetherelationshipbetweencorruptionandchildmortality

acrossaone-yearperiodonaglobalscale.Theirfindingssuggestthatcorruption

mayaccountfor1.6percentofglobalchildmortality,althoughtheyexpressconcern

thatthe modelmay understate the effect.According to Kudamatsu,(2012)

investigationthelinkbetweendemocracyandchildmortalityinSub-SaharanAfrica,

findingthatfollowingdemocratization,babymortalitydecreased.Thoughempirical

resultsvary,poorhealthcanhaveserioussocioeconomiceffectsandstiflegrowth

anddevelopment(furtherdiscussedinpreviousliterature). Thiseffecthasbeen
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attributed to health as an importantfacetofhuman capital,particularly in

underdevelopednationswherehumancapital  ismorevitalBloometal.,(2004).

Projectsaimingatimprovinggeneralhealthmayhaveareducedimpactifcorrupt

officialsstealfromthehealthfund.Ifbribesarepaidinthepublichealthsector,the

poorestmembersofthepopulationmaybedeniedaccesstocheaphealthcare,

whichhasanegativeimpactonthecountry'spublichealthbymakingtheservice

lesseffectiveandCorruptedsystemsbenefittherichportionofthepopulationwhile

exploitingthepoorFactor&Kang,(2015).

Corruptionreducesprivateinvestment,whichhasanimpactonacountry'seconomic

growth.Accordingtopreviousstudies,a1% riseintheamountofcorruptioncan

reducetheeconomy'sgrowthrateby0.7percent.Itmayalsohaveanegativeimpact

onhumancapitalandexacerbatepoliticalinstabilityAzfar&Gurgur,(2008).

Inpoorer,developingcountries,corruptionhasagreaterimpactonhealthoutcomes

thaninricher,developedcountries.Goodgovernancepracticesandalargerurban

populationhavebothbeendemonstratedtoimproveacountry'shealthoutcomes.

Transparencyiscriticalinallaspectsofhealthcaretoreducecorruptionandimprove

healthoutcomesFactor&Kang,(2015).

Bribery,theft,bureaucraticorpoliticalcorruption,andmisinformationforprivate

gainarethefourcategoriesofcorruptiondefinedbytheWorldHealthOrganization

(WHO)regionalofficeinEurope.AccordingtoNadpara,(2015)healthcarecorruption

worsensinequalityanddisproportionatelyaffectsthepoorestandmostvulnerable

people.Furthermore,corruption is more common in low and middle-income

countries,furtherharmingthepoor.Furthermore,corruptionfrequentlyspreads

from thepublictothecommercialsector.Ratherthanopeningtheirownprivate

clinics,commercialcorporationsaremorelikelytoexploitpublicfacilitiesand

perpetuateunscrupulousactivities.Asaresult,corruptionslowseconomicgrowth

anddiminishesprivatesectorinvestments,significantlyimpactingacountry'smacro

economyand,asaresult,healthoutcomesLichand,(2016).

InstitutionalQuality

Inthecaseofdevelopingcountries,poorqualityinstitutionshavehamperedthe
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improvementofhealthandthedeliveryofhealthcareservices.Despiteits

importance,thequalityofinstitutionsinthehealthindustryisunderstudied.Lackof

functionalinstitutionsleadstodestabilizedhealthinvestmentsandanunclear

linkagebetweenhealthstatusandhealthcareservices.Becauseofalackof

enforcementandcontrol,metricssuchasutilizationstatistics,hospitalinfection

rates,andoperationsurvivalratesarerarelygatheredinmiddle-incomeandpoorer

nationsMakuta&Hare,(2015).

Accordingtotheliteratureoninstitutionaleconomics,itisthequalityofexpenditure

orinstitutions,notthequantitythatmattersforgeneratingeconomicgrowth.Health

expenditureintheproductionfunctiontoseetheeffectsofrisinghealthcost.In

comparisontoothernationswithlowerinstitutionalquality,ourspecialpremiseis

thatwheninstitutionsarebetter,healthinvestmentyieldsmoreresults.Dhrifi,

(2018).

HealthExpenditure

Economicfactorssuchasproduction,costs,andinsuranceareobvious,butmany

otherhealthissues,eveniftheyappeartobeentirelymedical,haveeconomic

components.Thispointisshownbyafewexamples.Wealsoneedtolookintothe

financialfactorsthatinfluencepeople'shealthdecisions.Peopletakegoodcareof

themselvesattimesandbadcareatothertimes.People'sdesiredhealthstatuscan

beviewedasanimportanteconomicdecision.Evenaddictiontoarelativelybenign

substancelikecaffeine,oradangerouschemicallikemethamphetamine,mightbe

betterunderstoodwhenviewedasapotentiallylogicaleconomicdecision.

Numeroushealthissueshaveastrongeconomiccomponent:Intermsofhealth,what

roleshouldthegovernmentplay?Whatinvestmentsinhealthcareshouldapoor

countrymake?Shouldcigarettecommercialsbeprohibited?Thesearenotpurely

economicquestions,buttheydohaveaneconomiccomponent(Arthur&Ã,2017).

TheJapanesegovernmentisconsideringsettingatargethealthexpenditurelevelfor

eachprefecture,concernedabouttherapidgrowthinhealthspendingandregional

diversityinhealthexpenditure.Whilethedetailsofthisstrategyarestillbeing

worked out,authorities are exploring utilizing low-spending prefectures as

prospectivebenchmarksorestablishingtargethealthexpenditurelevelsforeach

prefecture.Thesepolicies,whicharesimilartothoseproposedinothernationssuch
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astheUnitedStatesandEurope,arecontentioussincemanyofthemdonotconsider

qualityofcareorhealthoutcomeswhendeterminingthetargethealthexpenditure

level.Ifincreasedhealthspendingisusedinbeneficialwaystoimprovequalityand

reducepooroutcomes,thenpoliciesthatfocussolelyonspendingmaybeharmfulto

thepopulation'shealth(Raeesietal.,2018).

2.2EmpiricalLiteratureReview

The search formajorsocioeconomicdeterminantsofgood health hasbeen a

preoccupationofresearchersandpolicymakersfordecades.Economicgrowthhas

consistentlybeenshowntobeamajordeterminantofhealthoutcomes.However,

economicgrowthaloneisnotadequatetoimprovehealthstatustodesiredlevels;

forexample,itisnotadequatetoreachtheMDGtargets.

Thereisavastbodyofempiricalresearchontherelationshipsbetweenhealth
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systemsand socioeconomicdeterminantsand health outcomes.To begin,the

relevanceofhealthashumancapitalindrivingeconomicgrowthwashighlightedin

earlyeconomicsresearch.Bloom andCanning(2003)andBloom etal.(2004),among

others,havestressedthathealthisamultifacetedconcept.Capitalhasafavorable

impactontheeconomyasawhole.Accordingtotheirfindings,healthcapital

accumulationaccountsfornearlyone-fourthofeconomicgrowth,andahealth

conditionequivalenttooneadditionalyearoflifeexpectancyislinkedtofaster

economicgrowthofupto4% eachyear.Bloometal,(2004)

Bhargavaetal.,(2005)discoveredthesameresults.Brocketal.,(2015)discovered

thatfiscaldecentralizationdoesnotreduceChina'shighIMRdifficultiesusingthe

stochasticfrontiertechnique.However,thefindingsofamorerecentstudyby

Mafizur,(2015)inTaiwanshowedapositivelinkbetweenrisinghealthexpenditures

andlowerlifeexpectancy.Ingeneral,theseresearchdemonstratedthesignificance

ofhealthtechnologyinenhancingone'shealth.

Thereductioninunder-fivemortalityimpliedbytypicalincomeelasticityofunder-

fivemortalityisratherlow,andevenwithgoodeconomicgrowthratesthereisa

modesteffect.Thiswasillustratedusingapooledincome/U5M elasticityof0.38for

SSAfrom asystematicreviewof24studies,andaneconomicgrowthrateof5%,the

averagegrowthrateforAfricaforthepastdecade.Asimpleprojectionisthatover

the15yearsofMDGimplementationfrom 2000to2015,thereductioninU5Mwould

be825% againsttheMDGtargetof67%.Thatis,economicgrowthaloneisnot

enoughto“produce”goodhealthorreachtheMDG((((Makuta&Hare,2015).

(Bakkeli,2016)studiesthe effectofincome inequality in china using physical

functionstomeasureindividualhealth.Theresearcheranalyzedpaneldatausing

county/city-leveldummiesandyearfixed-effects.Unliketheotherresearchershere

(Bakkeli,2016)foundthatincomeinequalitydoesnothaveasignificantimpacton

individuals'risksofhavinghealthproblems.

Anumberofrecentstudiesusedindividual-leveldatatoexaminetherelationship

betweenincomeequalityandhealthstatus.Gennusoetal.,(2016)useddatafrom

the Canadian National Population Health Survey to investigate whether

metropolitanlevelincomeinequalitywasassociatedwithhealthstatus.Theirresult

showsthathouseholdincome,butnotincomeinequality,appearedtoexplainsome

ofthedifferencesinhealthstatusamongCanadians.Theresearcherusedthe“Gini
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Coefficient”asmeasureofincomeinequality.

Thefactthatrevealwhetherornotwiderincomedifferencesplayacausalrole

leadingtoworsehealthwasconductedbyPickett&Wilkinson,(2015).Theirevidence

stronglysuggeststhatincomeinequalityaffectspopulationhealthandwellbeingby

consideringmajorcausalcriteriaoftemporality,biologicalplausibility,consistency

andlackofalternativeexplanations.

Inrelationtothepositiveeffectsofhealthcareexpenditureonhealthoutcomes,

moreempiricalevidencehasbeenfoundworldwide.Astudyconsisting47African

countriesbetween1999andMafizur,(2015).foundthattotalhealthcareexpenditure

significantlyaffectedhealthoutcomes:forevery1% increaseoftotalhealthcare

expenditurepercapital,therewasa2.1and2.2% decreaseinunder-fiveandinfant

mortalityrates,respectively.

(Ouedraogo et al., 2020)investigate the relationship between institutional

dimensionsandtheformationofhealthcapitalthroughcorruption,protectionof

propertyrights,economicreforms,ruleoflaw,politicalregime,politicalstabilityand

absenceofviolence.

Ahnquist,(2012)analyzedindependentassociations,andinteractions,oflackof

economiccapitalandsocialcapitalonvarioushealthoutcomes.Theyusedthedata

from the2009SwedishNationalSurveyofPublicHealth,basedonarandomly

selectedrepresentativesampleof23,153menand28,261womenaged16e84year,

withaparticipationrateof53.8%.Astheirresultshow,from multivariatelogistic

regression both measures ofeconomic capitaland low socialcapitalwere

significantlyassociatedwithpoorhealthstatus,withonlyafew exceptions.Their

evidenceshowsthatbotheconomichardshipsandsocialcapitalcontributetoa

rangeofdifferenthealthoutcomes.

((((((FayissaaandGutema2014)investigatedthesocioeconomicandenvironmental

driversofLEin33SSAcountriesfrom1990to2000usingone-andtwo-waypanel

techniques.TheydiscoveredthatinSSAcountries,anincreaseinfoodavailability

andadecreaseinilliteracyincreasesLE.Inaddition,healthspendingwasviewedasa

majormotivatorofhealthcareprovision.

AccordingtoMakuta&Hare,(2015)twostagedleastsquaresregressiontechnique

onpaneldatafrom43countriesinSSAovertheperiod1996–2011,theyestimatethe
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efficiencyofgovernmenthealthexpenditureonhealthoutcomesindeveloping

countries,controllingfortheimpactofthelevelofeconomicdevelopment.They

concludedthatAfricaneconomiesareinefficientinprovidinghealthservicesrelative

totheirAsianandWesternHemispherepeers.

(Methipara,2016)investigatestheeffectofincomeinequalityonhealthstatususing

apaneldatasetfor44countriescoveringsixtimeperiodsspecifyingthevariables:

incomelevel,incomeinequality,andthelevelofsavingsandthelevelofeducation.

Theirresultshowsthatincomeinequality(measuredbytheGinicoefficient)hasa

significanteffectonhealthstatus.

Accordingto((((Khanam,2018)thetotalhealthexpenditure(asapercentageofGDP)

and health outcomes in the region ofSouth Asian Association forRegional

Cooperation(SAARC)andAssociationforSouthEastAsianNations(ASEAN)are

lowerthanthatoftheOECDregionandtheworld.UsingtheWorldBankdatasetfor

15countriesovera20-yearperiod(1995–2014),apaneldataanalysiswasconducted

whererelevantfixedandrandom effectmodelswereestimatedtodeterminethe

effectsofhealthcareexpenditureonhealthoutcomes.

Theirstudyinvestigatedtherelationshipbetweendifferenttypesofhealthcare

expendituresandthreemainhealthstatusoutcomes:lifeexpectancyatbirth,crude

deathrateandinfantmortalityrateintheregion.Themainvariablesstudiedwere

totalhealthexpenditure,publichealthexpenditure,privatehealthexpenditure,and

GDPpercapita,improvedsanitation,lifeexpectancyatbirth,crudedeathrateand

infantmortalityrate.((((Khanam,2018).

Theotherresearcherinvestigatetherelationshipbetweencorruptionandpopulation

healthusingcross-sectionalsamplecovering185countries(54high-incomeand131

low-incomecountries)andtheperiodoftheanalysisis2005–2017.Thisresearcher

provideclearevidencethatthelevelofcorruptionsignificantlyaffectsphysical

health (expressed as life expectancy and Mortality rate)and mentalhealth

(expressedbyhappiness),underthemoderatingroleofeconomicdevelopmentand

culturalframework.Theresultshowsapositivecorrelationbetweentheincome

levelandbothphysicalandmentalhealth.(Achim,Violetaetal.,2019)

(Maity&Sinha,2020)were estimatedtheroleofsocio-economicstatus on health
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outcomesforUnitedStatescitizensusingmicro-levelstatisticsdatafrom 2000to

2004anddiscoveredthatmaternalmaritalstatus,educationlevels,age,income

levels,andpovertyaredrivingforcesofinfantmortalitygapsintheUnitedStates.

Usinggeneralequilibrium spatialstructure,(Maity&Sinha,2020)discoveredthat

socioeconomic variables,cultural,and demographic variables influence health

outcomesandbehaviorinScotland.InKenyainthe2000s,alarge-scalecampaign

anddistributionofinsecticide-treatedbed-netsresultedinaconsiderablereduction

ininfantmortality(Demombynes&Trommlerová,2016)

From thesestudiesthedeterminantof healthserviceoutcomesarethisstudyis

goingtotakeGDP,Corruptioncontrolindex,Politicalstability,unemploymentrate,

urban population,governmenthealth expenditure and health service outcome

proxieswillbelifeexpectancyinfantmortalityrateandasanadditionfromtheother

studiesmaternalmortalityratewillbeadded.Generallyfrom thestudiesconducted

beforeunemploymenthadanegativeeffectonthehealthserviceoutcome.
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Conceptualframework

Source:Adaptedandownarrangement
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ChapterThree

3.ResearchMethodology

3.1DataSourcesandType

Acombinationoftwothingsmustbedoneinordertoconstructanaccurateand

usefulmodel.Tobegin,themodelmustincorporateavastamountofdata.Second,

themodelmustincludemeasuresthatbestencompasstheequation'svariables.

Thereareavarietyofhealthindicatorsusedtoreflecthealthoutcomes,rangingfrom

life expectancy to newborn mortality rate.Finally,life expectancy,maternal

mortality,andinfantmortalityare includedinthemodelnotbecausetheyare the

bestmeasurements,butbecausetheyareunquestionablythemostreadilyavailable

datameasurements.Theinformationweregatheredfrom theWorldBankdataset,

theWorldDevelopmentIndex,theWorldHealthOrganization,Worldgovernance

indicatoraswellasotherrelevantnationaland internationalinstitutions.The

researcherusedsecondarydata,whichisapaneldatafrom 2000to2017forall

selectedthirtyeightsubSaharanAfricancountries,from AngolatoZimbabwe,to

conductthestudy.Panelestimationisausefulmodelsinceitallowsfortheinclusion

ofmanycountriesoveralongperiodoftimeinordertoobtainthefineststatistical

findings.

3.2ModelSpecification

Accordingto(Zweifel,2012)citizens’healthoutcomesareexposedtovariousdrivers.

Thestudydevelopedthreemodelstoidentifythedeterminantsofhealthoutcomes

byusingthreehealthoutcomeproxiesasfollows:

=∑βXit+εit,whereεit=μi+λt+νit……………………………………………………………………..(1)

WhereYit,andXit representthedependentvariable,andavectorofvaluesof

additional explanatory variables(denotes vectors of determinants of health

outcomessuchas;grossdomesticproduct,governmenthealthexpenditure,political

stability,unemployment,percentage ofurban population,corruption control.)

respectively.μiindicatesindividual-specificeffect,λtindicatestimespecificeffect,

andνitrepresentsthedisturbanceterm.i=1…,Niscross-sectionandt=1…..,Tistime

periods.
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Functionally,

= (GDP ,ghealth ,pstablity ,uempt ,coruption ,

upop ,,+εit)(2)wherethesubscriptidenotessamplenationsinSSAregion,andt

thetimeperiodsthestudycovered(2000-2017).

Forthepurposeofestimation,thisstudyemployedpanelestimationtechniques.As

Baltagi(2008)notedpaneltechniqueoftenprovidesbetterunderstandinginthis

case.Thus,thisstudyestimatedamorerestrictivepooledpanelthatassumes

parameterhomogeneity,andcross-sectionindependence.However,severebiases

canariseifobservationsarepooledbecauseSSAnationsareheterogeneous.Hence,

asastandardapproachineconometricsliteratureinestimatingpaneldatamodelof

variouseffects(fixedandrandom).

Thisstudyexpressedequationtheaboveas:

= + 1GDP + ghealth + pstablity + uempt + coruption

+ upop + + (3)

Where tisvectorofpopulationhealthoutcomes.For ,thestudyreliesonlife

expectancytotal(LET),infantmortalityrate(IMR),andmaternalmortalityrate

(Mmrate).From themodel,μdenotestheregional/countryspecificunobserved

effects,whileβ1…β6arecoefficientsofindependentvariables,andvthedisturbance

terms.ThestudyalsoperformedrobustnesschecksusingtheHausman’stestto

determinethebestefficientestimatorbetweenFEandRE.

3.2.1ModelSpecificationofDynamicpanelmodel

In addition to fixed and random panelmodelsthe study'spreceding chapter

examinedseveralliteraturesinordertobetterunderstandandgainadetailed

understandingofthesubject.Afterthat,theresearcherdevisedthetwo-stepGMM

modelstoestimatetheresearchvariables.TheGMM modelthatfollowsdevelops

threemodelstoexplainhow socioeconomicfactorsinfluencehealthoutcomes.To

arrive atefficientresults,the dynamiclink between variablesneed sufficient

informationaboutpriortimeperiodsandastrongerabilitytodealwithvariabilityin

adjustmentchanges.Thepresenceofalagged dependentvariableamong the

explanatoriescharacterizesthedynamicsinamodelineconometrics(Pollock,1992).

In thisscenario,itisuncommon fortheconditionaldensityofoutcomes(Yit)
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conditionalon particularvariables (Xit)to be distributed independently and

identicallyacrossindividualIandacrosstimet.Itisusualtosupposethat,inaddition

totheeffectsofobservableXit,thereareunobservedindividualeffectstocapture

theimpactofthoseomittedelements.

Thestudydevelopedthreemodelstoidentifythedeterminantsofhealthoutcomes

byusingthreehealthoutcomeproxiesasfollows:

Yit=αYit-1+∑βXit+εit,whereεit=μi+λt+νit……………………………………………………………………..(1)

WhereYit,Yit-1,andXit representthedependentvariable,thelaggeddependent

variable,andavectorofvaluesofadditionalexplanatoryvariablesrespectively.μi

indicatesindividual-specificeffect,λtindicatestimespecificeffect,andνitrepresents

thedisturbanceterm.i=1…,Niscross-sectionandt=1,Tistimeperiods.

From equation (1)thestudydeveloped thenextequation which isspecificto

researchobjective

Yit=γ+ JYi,t-j+ rXi,t-r+μi+νit……………………………………..….(2)∑m
J=1α ∑n

r=0β

WhereYit=Healthstatus,Yi,t-j=laggedHealthstatus,Xi,t-r=vectorofsocio-economic

determinants.

From thisequationthestudydevelopedthefollowingthreeeconometricmodelsto

indicatethedeterminantsofhealthstatusasfollows:

ModelI:Takinglifeexpectancyasproxyforhealthoutcomes

lnLEit=β1lnLEit-1+β2lnGDPi;t+β3lnghealthit+β4lnpstabilityit+β5lncoruptionit

+β6lnpuopit+β7lnuemptit+εit………………………………………………………………………(3)

ModelII:TakingInfantMortalityrateasproxyforhealthoutcomes

lnIMit=β1lnIMit-1+β2lnGDPit+β3lnghealthit+β4lnpstabilityit+β5lncoruptionit

+β6lnpuopit+β7lnuemptit+εit………………………………………………………………………..(4)

ModelIII:TakingMaternalDeathRateasproxyforhealthoutcomes

lnMMit=β1lnMMit-1+β2lnGDPit+β3lnghealthit+β4lnpstabilityit+β5lncoruption
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it+β6lnpuopit+β7lnuemptit+εit………………………………………………………………………..(5)

Where

lnLE,lnIM andlnMM arenaturallogarithm oflifeexpectancy,naturallogarithm of

infantmortalityandnaturallogarithmofmaternalMortalityraterespectively.

lnGDP=naturallogarithmofgrossdomesticproductpercapital

lnghealth=naturallogarithmofgeneralgovernmenthealthexpenditure

lnpstability=naturallogarithmofpoliticalstability

lncoruption=naturallogarithmofcorruptioncontrolindex

lnupop =naturallogarithmofpercentageofurbanpopulation

lnempt=naturallogarithmofunemploymentrate

3.4EstimationMethod

There are differentestimation methodswhich are often suggested forpanel

econometricmodels.Somearecriticizedfortheirweakperformanceswhileothers

areconsideredbetterdependingonthedegreeoftheirstrengthsandtheavailable

remedialmeasures.UsingOLSestimatorfortheestimationofdynamicpanelmodel

is both biased and inconsistent.From equations,Yit-1and Xit-1 respectively is

correlatedwithμibyconstructionwhiletakingtheirlagequations.Thisinturn

indicatesthatthelaggeddependentvariable(oneoftherepressor’s)iscorrelated

withtheerrorterm,showingthebiasedandinconsistentresultproducedwhenOLS

isemployedforestimation.

Similarly,the standard within group orleastsquare dummy variable (LSDV)

transformationtoremovetheindividualeffectsproducebiasedandinconsistent

estimatesdue to the correlation between the transformed lagged dependent

variableandthetransformeddisturbance.(Roodman,2009)assertsthatsuchabias

willremainaproblem especiallywhenthetimeperiodconsideredissmall.The

withingroupestimatorwhileemployingorthogonaldeviationtransformationcan
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onlybeconsistentasN→ԼforfixedTifthedatamatrixdoesnotcontainlagged

dependentvariableandalltheexplanatoryvariablesarestrictlyexogenous(Areliano

&Boverb,1995).Accordingto(H.Baltagi,2016),therandom effectsGLSestimatoris

alsobiasedwhenappliedtoadynamicpaneldatamodel.

Asaresult,theempiricalmodelwillbeestimatedusingthesystem Generalized

MethodofMoment(GMM)developedby(Blundell&Bond,1998)Thekeyintuition

behindtheGMM methodisthat,thepanelstructureofthedataprovidesalarge

numberofinstrumentalvariablesintheform oflaggedendogenousaswellas

exogenousvariables.Itisgenerallyknownthatusingmanyinstrumentscanimprove

theefficiencyofvariousIV2andGMMestimators.

3.3DescriptionofVariablesandhypothesis

3.3.1Dependentvariables

Thedependentvariablesarelifeexpectancy(atbirth)(Yt1)maternalmortalityrate

(Yt2)andinfantmortalityrate(per1000livebirths)(Yt3).

lifeexpectancy

Weusedlifeexpectancytoassesstheconsequencesofahealth-caresystem.Life

expectancyatvariousagesreferstotheaveragenumberofyearsthatapersonwho

hasreachedagivenagewillliveifheorsheissubjectedtocurrentmortality

conditions(age-specificprobabilityofdying)fortherestofhisorherlife(Chiang,

1984).Theresearcheranalyzedlifeexpectancyatbirth(years)asthedependent

variable.

Maternalmortalityrate

Thedeathofawomanduringpregnancy,childbirth,orwithin42daysfollowing

deliveryisreferredtoasmaternalmortality.Thenumberofresidentmaternal

deathsin a specified geographicarea (state,country,etc.)within 42 daysof

pregnancy termination due to complicationsofpregnancy,childbirth,and the

puerperium dividedbytotalresidentlivebirthsforthesamegeographicareafora

specifiedtimeperiod,usuallyacalendaryear,multipliedby100,000isthe.

Infantmortalityrate

Infantmortalityhappenswhenababydiesbeforereachinghisorherfirstbirthday.
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Thenumberofnewborndeathsper1,000livebirthsisknownastheinfantmortality

rate.Inadditiontoprovidingvaluableinformationregardingmaternalandchild

health,theinfantmortalityrateisakeyindicatorofasociety'soverallhealth.

Allofthesedependentvariablesareperhapsthemostaccurateindicatorsofthe

levelofhealthandwell-beinginanation.Thus,theresearcherhavechosenthese

threevariablestoestimatehealthoutcomesinacountry.

3.3.2IndependentVariables

Theindependentvariablesare

1.RealGDPpercapitaincurrentUSD

RealGDPpercapitaiscalculatedbydividingacountry'stotaleconomicoutputbyits

populationandadjustingforinflation.It'susedtocomparelivingstandardsbetween

countriesandthroughouttime.

2.Governmenthealthexpenditure

Wedefinedgovernmenthealthcarespendingasagovernment'soverallhealthcare

spendingexpressedasaproportionofitsgrossdomesticproduct(GDP).Recurrent

andcapitalspendingfrom government(centralandmunicipal)budgets,external

borrowingsandgrants(includinggiftsfrom internationalagenciesandnonprofit

organizations),and social(or compulsory)health insurance funds make up

government healthcare spending. Health expenses incurred by national,

state/regional,andlocalgovernmentbodies(excludingsocialsecurityschemes)are

referredtoasgeneralgovernment(excludingsocialsecurity)expenditures.Non-

profit,non-market institutions that are primarily managed and funded by

governmentunitsareincluded.

3.Politicalstability

Thelikelihoodofagovernmentdissolvingowingtointernaldifferencesorexcessive

competitionamongpoliticalpartiesisdefinedaspoliticalinstability.Achangein

governmentalsoincreasesthelikelihoodoffuturechanges.(-2.5weak;2.5strong)

PoliticalStabilityIndex).

4.Coruptioncontrol

TheWorld Bankdefinescorruption as"akind ofdishonestyoracriminalact
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committedbyapersonoranorganizationentrustedwithapositionofauthorityin

ordertogetillegalbenefitsorabusepowerforpersonalgain.Whenpersonsin

positionsofpower,suchasmanagersorgovernmentofficials,actdishonestly,thisis

referred to as corruption.Corruption includes giving oraccepting bribes or

inappropriategifts,double-dealing,under-the-tablenegotiations,electionrigging,

diverting funds,laundering money,and defrauding investors.Corruption hasa

negative relationship with Life Expectancy (LE) and Happiness (Happiness),

respectively.Itispossibletoseealinkbetweenhigherdegreesofcorruptionand

lowerlevelsofhealthproxies,suchasmortalityrateunder5,lifeexpectancy,and

happiness.

5.Urbanpopulation

Theterm "urbanpopulation"referstothepeoplewholiveinplacesthathavea

higherpopulationdensitythanruralareasandaregenerallymorecompact.It'sthe

peoplewholiveincities,toputitsimply.

Inadditiontobeingmoredenselyinhabitedthanruralareas,urbanareasinwealthy

countrieshaveahigherpercentageofpeoplelivinginthem thanonruralland.Asa

result,theproportionofpeoplelivingincitiesvstheruralpopulationcanbeagood

indicatorofacountry'soverallprogressandrichness.Astheworld'spopulation

grows,organizationssuchastheUnitedNationsexpectthatthepercentageof

peoplelivingincitieswillrise.

6.Unemploymentrate

Theunemploymentrateisdefinedasthepercentageoftheworkforcethatis

unemployed.It'salaggingindicator,whichmeansitrisesorfallsinresponseto

changesintheeconomyratherthanforecastingthem.Theunemploymentrateis

likelytogrowwhentheeconomyisinpoorshapeandjobsarescarce.Itispredicted

tofallwhentheeconomyisgrowingatagoodpaceandemploymentareplentiful.

ExpectedSignbetweenVariables

Thepresentstudybyusingthepreviousstudiesexpectsthefollowingrelationships

betweenhealthoutcomeproxiesandselectedexplanatoryvariables.

Theexpectedrelationshipbetweenlifeexpectancyandunemploymentisnegative

whilelifeexpectancywillhavepositiverelationshipwithotherexplanatoryvariables.
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Aswelltheexpectedrelationshipbetweeninfantmortalityandunemploymentrate

willbepositiveandinfantandmaternalmortalitywillhavenegativerelationship

withotherexplanatoryvariables.

3.4Diagnostictests

AsfaraswearegoingtorunTraditionalPanelanddynamicpanel,thenthe

following diagnostictestshave been tested:Hausman test,Normality test,

MulticolineartiyTest,Heteroscedasticitytest,Serialcorrelation,Linearitytest.

3.4.1.TestingPesaranCrossSectionDependence(CD)Test

Thefirstempiricalworkofthepresentstudyistocheckthecross-sectional

dependencebetweeninputvariablesandhealthoutcomes.TheCDtestisbased

ontheaverageofthepaircorrectioncoefficientsofOLSresidualsregressions.

(Pesaran,2004)consideredthefollowingmodel.

t=interceptofindividualcropsiatatimet,i=slopcoefficientofindividualβ

cropsi

t=1,2,…..30isthetimeperiod,i=1,2,3,Xi,tisvectorofobservingtimevarying

regressorsYitfollowiid(0, )foralliandt.

3.4.2PanelUnitRootTests

Beforethepaneldataanalysisandafterconfirmingcross-sectionaldependence,

stationarityofthevariableshastobetesttoavoidaspuriousregressionproblem

anditisneededtodeterminetheorderofintegrationbeforeusingco-integration

techniques.Forthis,Pesaran’sCross-SectionalAugmentedDickey-Fuller(CADF)

by(Maddala&Ã,1999)Levin-Lin-Chu(LLC)testbyLevinetal.(2002)andIm-

Pesaran-Shin(IPS)testarewillutilizeforpanelunitroottest.

Aftertestingforthepresenceofpanelunitroot,recentlydevelopeddynamic

paneldatamethodologyisspecified.Asknown,whenallvariablesarestationary
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atlevel,fixedeffectsorrandomeffectsmodelsarewillbeestimate.Ifallvariables

arestationaryintheirfirstdifferences,thenpanelfullymodifiedordinaryleast

squaresandpaneldynamicordinaryleastsquaresmustbeemployed(Erdem,etal,

2014).

3.4.3.Co-integrationanalysis

Intheconventionaltimeseriescase,co-integrationreferstotheideathatforaset

ofvariablesthatareindividuallyintegratedoforderone,somelinearcombination

ofthesevariablescanbedescribedasstationary.Thevectorofslopecoefficients

thatrendersthiscombinationstationaryisreferredtoastheco-integratingvector.

Itiswellknownthatthisvectorisgenerallynotunique,andthequestionofhow

manyco-integratingrelationshipsexistamongacertainsetofvariablesisalsoan

importantquestioninmanycases.Inthisstudy,wedonotaddressissuesof

normalizationorquestionsregardingtheparticularnumberofco-integrating

relationships,butinsteadfocusonreportingcriticalvaluesforthecasewherewe

areinterestedinthesimplenullhypothesisofnoco=integration(Rivistaetal.,

2008).

Thetestsverifyingthenullhypothesisofnoco-integrationarebasedonthe

principleofdecidingwhetherornottheerrorprocessoftheregressionequationis

stationary.Thesetestscanbedividedintotwogroups,theresidual-basedtests

andthelikelihood-basedtests.ButinthistestweuseonlytheKaoResidualtests,

smallsamplesizetheformerisappropriate.

3.4.3.1.KaoResidualCo-integrationTest

AccordingtoKao-Residualco-integrationTest(1999),thehypothesisofnoco-

integration.Thestartingpointofkao-testconsidersthefollowingmodelfor

homogeneousandheterogeneousofcross-sectionalparameteracrossthegroup.

↔

Where iarethefixedeffectsvaryingacrossthecross-sectionobservations,ßisα

theslopeparameter.Forequation(2)co-integrationvectorsarehomogeneous

betweenindividuals(differentintercepts,commonslope)andforequation(3)co-

integrationvectorsareheterogeneousbetweenindividuals(differentintercepts,
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differentslope).Theteststatisticsforthetwocasesaredifferent.

Forcaseone:homogeneousbetweenindividualsgroup

ThenullhypothesisasHo:=1againstthealternativeHa:<1.theteststatisticsρ ρ

is

 Casetwo:-heterogeneousbetweenindividuals

3.5PostTestEstimation

Inmostinstancesoneand/ortwopostestimationprocedure(s)is(are)undertakento

evaluatethe(ArellanoandBover,1995)and(BlundellandBond,1998)model.Two

typesofdiagnostictestareusedtodeterminethevalidityofourempiricalmodels.

These tests include the Hansen-Sargan test of identifying restrictions and

autocorrelationtest.

Itisvitaltohighlightthatinthecaseofserialcorrelation,theuseoflaggedvalues

(andfirstdifferencesoflags)oftheendogenousvariableasinstrumentswouldbe

invalid.Asaresult,werunaserialcorrelationtesttodeterminetheaccuracyofour

estimates.(ArellanoandBond,1991)proposetwoautocorrelationtests,AR(1)and

AR(2),whicharesuitableforlinearGMM regression.Ifthetestyieldsafirstorder

autocorrelationbutnosecondorderautocorrelation,theinstrumentsareconsidered

valid.TheHansen-Sargantestofidentifyingconstraintsunderthenullhypothesisof

instrumentvalidity(Roodman,2006)assessesthequalityofinstruments.
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CHAPTERFOUR

4.DataResultDiscussion

Toaccomplishthemajorandspecificobjectivesoutlinedinchapterone,wewill

provideallofthestudy'sstatisticalandeconometricresults,togetherwiththeir

interpretationsanddiagnostictests..Thesectionwillbedividedintotwoparts.The

normalitytest,correlationmatrix,andgraphicallinkageofthevariablesinthe

healthoutcomesregressionmodelarediscussedinthefirstsection.Thepanelunit

roottest,thepanelco-integrationtest,andtheDynamicpanelregressionestimation

resultofthehealthoutcomesequationwillbebrieflydiscussedinthesecondsection,

whichisdedicatedtoanalyzingthebasiceconometricresults.Finally,inthischapter,

wewillreview thePCSEfindingsaswellasthetwo-stepGMM resultsofhealth

outcomesregressionmodels.

4.1.DescriptiveAnalysis

Thischaptergivessummaryandpresentationofstatisticalandresults.
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Table4.1SummaryStatisticsoftheVariablesUsedforhealthoutcomesmodel

.

Variable Mean Std.devation Min Max observation

Lifeexpectancyoverall 57.2499

4

6.540053 40.369 74.51463 N=646

n=38

T=17

Immrateoverall 60.9818 22.76476 12.5 136.9 N=646

n=38

T=17

Mmrateoverall

between

Within

550.834 313k.43 53 2250 N=646

n=38

T=17

Gdpoverall

between

within

2282.90

6

3181.415 194.8731 20532.95 N=646

n=38

T=17

Ghealthoverall 1.73217

3

1.088197 .1585202 5.826442 N=646

n=38

T=17

pstablyoverall - .6582417 -1.826384 1.303456 N=646

n=38

T=17

corupt~noverall - .6582417 -1.826384 1.303456 N=646
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n=38

T=17

upopoverall 37.7071

1

16.4861 8.461 88.976 N=646

n=38

T=17

uemptoverall 8.12021

7

7.555613 .32 34.35 N=646

n=38

T=17

Thisdescriptionwillfocusonthethreeoutcomevariables(lifeexpectancy,infant

mortalityandmaternalmortality.)andthreecountries(Ethiopia,Mauritiusandsierra

Leone)themainreasonwhythosecountriesselectedforcomparisonisbecauseof

theirhealthoutcomes,MauritiushasgoodhealthoutcomewhileSerilonehaspoor

healthoutcomesinadditiontheresearcherisinterestedtopresentthehealth

outcomesofourcountryEthiopiabycomparingwiththehigherandloweroutcomes

withintheselectedsub-Saharancountries.Asitcanbeshownintheabovetablethe

overallaveragelifeexpectancyof38sub-SaharanAfricancountriesis57.24years

withanoveralldeviationof6.54years.Theminimumlifeexpectancyis40.36(Sierra

Leone’s)andthemaximumis74.5(Mauritius’s)indicatingthehugegapthatexistsin

lifeexpectancyamongthecountriesthatareselectedforanalysis.

Thegapcanbeattributedtodifferenthistoricalandeconomicregimesthecountries

havebeenunderfortheperiodbetween2000and2017andevenbefore2000.For

instance,Sieraleonewasinacivilwarinthelastdecadesofthetwentiethcentury

andthepost-2000periodofreconstructionhasbeenhugelyinfluencedbythis

nationalrupture.Itisnowonderthatitslifeexpectancyisfoundtobeoneofleast

amongthecountriesselectedforthisanalysis.However,Mauritius’shigherlife

expectancyisattributedtoitssustaineddevelopmentandrichnessinresourceswith

smallnumberofpopulation.IntermsofGNP,MauritiushasoneofthehighestGNP
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percapitainAfrica.ComingtoEthiopia,itslifeexpectancyis59.99whichisabit

higherthattheaverageSub-SaharanAfricancountries.Ethiopia’slifeexpectancyhas

beenontherisesincethemid-1990s,forthecountryhasshownpositive

developmentinhealth-relatedinvestmentsandinterventions.

Moreover,theoverallaverageinfantmortalityrateinsubSaharanAfricais60.9818

with 136.9 maximum (forSieraleone)and minimum 12.5 (forMauritius)while

Ethiopia’sis58.84whichisabitbelow theSub-Saharanoverallaverage(60.98).

Historicaldevelopmentsexposedaboveandlackofinvestmentandreasonable

expenditure on health thereof have inhibited Sieraleone from registering

improvementincurbingrisinginfantmortalityrate.Mauritius,ontheotherhand,has

madeuseofitsstabilityandsustainedeconomicgrowthtoworktowardreducing

infantmortalityrateandthatiswhytherateisthelowestinSub-SaharanAfrica.

ComingtoEthiopia,asrecognizedbyWHOandWorldDevelopmentIndicator,the

country’sinfantmortalityratehasshownamarkeddecline,forinstancefrom 83.6in

2001to39.5in2017(ascanbeseenfrom Table4.1).Thismarkeddeclinehasbeen

attributedtothecontinuousandfocusedinvestmentthecountryhasmadeinthe

healthsector.
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Figure1ComparisonofEthiopialifeexpectancywithSierraLeoneandMauritiuslifeexpectancy

Where11,25,33representslifeexpectancyofEthiopia,MauritiusandsierraLeone

respectively.

Source:author’scomputation

Figure1depictsincreasinglifeexpectancyof32:SierraLeone,25:Mauritiusand11:

Ethiopia.ItfurtherconfirmsthatEthiopiaandSierraLeone’slifeexpectancyis

markedbyupwardtrendwhileMauritius’sischaracterizedbyaseeminglyconstant

butasmooth increasingtrend.
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Figure2ComparisonofEthiopiainfantmortalitywithsierraLeoneandMauritiusinfant

mortality

Where11Ethiopia=,25Mauritius=33=sierraLeone
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Figure3ComparisonofEthiopiamaternalmortalitywithSierraLeoneandMauritius

maternalmortality
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4.1.2.Graphicalrepresentationoftherelationshipbetweenlifeexpectancyandits

determinants

AppendixA3showsagraphicallinkbetweenlifeexpectancyanditsdeterminant

variablesinordertomakeouranalysisplainandaccessible.Exceptforthe

unemploymentrate,alldeterminantvariableshadapositiveconnectionwithlife

expectancy,similartothecorrelationmatrixresults.

4.2.EconometricAnalysisofhealthoutcomesmodel

4.2.1.NormalityTest

Thenormalityassumption alsoplaysacrucialrolein thevalidityofinference

procedures,specification tests and forecasting.In the paneldata literature,

BlanchardandḾ atýas(1996)examinetheconsequencesofnon-normalerror

componentsfortheperformanceofseveraltests.Montes-RojasandSosaEscudero

(2011)show thatnon-normalitiesseverelyaffecttheperformanceofthepanel

heteroskedasticitytestsbyHollyandGardiol(2000).Despitetheseconcernsthe

Gaussianframeworkiswidelyusedforspecificationtestsintheone-wayerror

componentsmodel;see,forinstance,thetestsforspatialmodelsinpaneldataby

Baltagietal(2007).Beforewebeginregressionanalysis,itisprudenttoensurethat

thedataisnormal.Becausenormalityisafundamentalassumptionineconometric

models,Table2showstheresultofthenormalitytestusingskewnessesandkurtosis.

Beforewebeginregressionanalysis,itisprudenttoensurethatthedataisnormal.

Becausenormalityisafundamentalassumptionineconometricmodels,Table2

showstheresultofthenormalitytestusingskewnessesandkurtosis.

Table4.2TestsofNormalityforVariablesinlifeexpectancymodel

Skewness/KurtosistestsforNormality

Skewness/kurtosistestsforNormality

variables Obs P(skewenss) P(kurtosis) Adjchi2(2

)

Pro>chi

2

Lifee 646 0.1193 0.9004 2.44 0.2947
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gdp 646 0.101 0.701 41.29 0.263

ghealth 646 0.323 0.210 12.14 0.137

pstablity 646 0.732 0.690 25.20 0.154

kcoruption 646 0.825 0.5334 43.64 0.312

uempt 646 0.234 0.613 19.15 0.321

upop 646 0.083 0.3524 29.71 0.134

Asitcanbeshowedintheabovetableexceptlifeexpectancy,thelevelofeach

explanatoryvariablewerenotnormalbutafterwetransformedittothelogarithmic

transformationofallexplanatoryvariableswerefoundnormal.

4.2.2.EstimationresultsforPanelUnitrootsandCo-integration

Toseeifthereisalong-term linkbetweenthevariables,wemustfirstcheckforthe

presenceofaunitroottest.Themanyformsofunitroottests,suchasLLC,IPS,and

hadri,canbeusedtoaccomplishthis.Then,usingotherco-integrationtestssuchas

pedroni,kao,andwesterlund,we'llseeifthere'salogrunrelationshipbetweenour

variables.

4.2.3.PanelUnitRootTestvariables

Table4.3Differenttypesofpanelunitroottests

Fisher-type Levin-LinChu(LLC)

Statisti

cs

P-Value Statistics P-Value

Life 15.382

7

0.0000 -40.4146 0.0000
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Gdp D

17.084

9

0.0000 -4.0505 0.0000

ghealth D

40.949

9

0.0000 -2.7314 0.0032

pstablit

y

5.3953 0.0000 -5.5679 0.0000

coruptio

n

4.9710 0.0000 -3.5467 0.0002

uempt 1.8361 0.0332 -3.1635 0.0008

Upop 28.853

4

0.0000 -9.9408 0.0000

Thetableaboveshowstheunitrootteststhatcanabletoshowustheabsenceof

unitroots.TheassumptionsfortheaboveLLCandfishertype discussedwiththeir

correspondingp-value.ThenullhypothesisofFisher-typeunit-roottestisallpanels

containunitrootsandthealternativeHaisAtleastonepanelisstationary.Basedon

thishypothesis,allvariablesarestationaryatlevel. However,domesticgross

productandgovernmenthealthexpenditurearestationaryatfirstdifference.Inthe

second LLC test,the nullhypothesis is Panels contain unitroots and the

correspondingalternativehypothesisisPanelsarestationary.Asaresultallp-

valuesarelessthan5% thismeanswecanrejectthenullandacceptthealternative

whichmeanspanelsarestationary.

Beforewelookattheresultsofeconomicregression,it'sasmartoptiontosee

whetherthere'sanycorrelationbetweenthevariablesintheequation.Because,in

accordancewith(Gujarati,2004).Thecoefficientscannotbedeterminedwithgreat

precisionwhenmulticolinearityexists.Wemaycheckthenormalityandgraphical

associationofvariableswiththis.
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Wecanseethatthehighestlevelofcollinearitybetweenvariablesis0.624whenwe

lookattheCorrelationmatrixamongvariablesinthelifeexpectancymodelin

AppendixA.2.

Evenifthisresultshowsthatcorruptionandgovernmenthealthspendingarenot

highlyassociated,wecanseethatthenonexistenceofacorrelationfortheother

variables.

Onlytheunemploymentrateisadverselyconnectedtolifeexpectancyintermsof

thesignofindividualconnection.Lifeexpectancyispositivelyconnectedto

urbanizationGDP,politicalstability,andcorruptioncontrol.Thiscorrelationmatrix

wasusedtodeterminethedirectionofcausality,althoughitispreferabletoutilize

thevarianceinflationfactor(vif)becauseitprovidesamorerealisticmulticolinearity

feature.AscanbeseeninAppendixA.2 Vifmustbesmallerthan5inordertobe

consideredasfreeofmulticolinearity.Thevalueof vifequals2.10,indicatingthat

multicolinearityisnotaconcern.

Afterverifying formulticolinearity,the nextstep is to determine whetherornot

autocorrelationexistsinourmodel.WecanrejectthenullhypothesisH0:nofirstorder

autocorrelation sinceourmodelexhibitsfirstorderautocorrelation when weusethe

Wooldridgetestforautocorrelationinpaneldataandgetap-valueof0.00.Werecognize

thattheproblemofautocorrelation,hetrosedaciticty,andhencewecannotutilizeastandard

listsquareinourmodel.But,becausewedon'ttrustthisstrategy,wemerelyignorethis

modelandmoveontofixingfixedorrandomeffectswithsomecorrection.

4.2.4RandomandFixedEffectRegressionModelResult

Byenablingeachvariabletohaveitsowninterceptvalue,theFixedEffectModel

allowsforheterogeneityorindividualitybetweenthetwovariables.Althoughthe

interceptmaydifferamongvariables,thephrase"fixedeffect"referstothefactthat

theinterceptdoesnotchangeovertime.Thatis,itistimeinvariant,whereasthe

Random EffectModelstatesthatthevariables'interceptsshareacommonmean

value.TheHausmanTestmustthenbeusedtodeterminewhichmodel(fixedeffect

orrandomeffect)isacceptable.
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Table4.4Theimpactofsocioeconomicfactorsonlifeexpectancy:RandomEffectRegressionModelResult

VARIABLES MODEL1 MODEL2 MODEL3

coef. Std.Err. coef. Std.Err. coef. Std.Err.

Gdp -.000174 .0001634 .0010892 .0005461 .0039734 .006013

3

Ghealth .033274 .2263209 .797132 .7584607 21.2499 8.07779

4

Pstability .5957806 .3171245 -2.863837 1.056976 -51.87912 11.2107

5

Corruption 2.753597 .6053137 -8.955522 2.029279 -80.98271 21.9544

4

Upop .6677676 .0354724 -1.903386 .1184133 -18.54937 1.33337

9

Uempt -.4864081 .0691441 .2344087 .2306493 -.6508315 2.62172

3

Cons 38.09923 1.641664 120.9302 5.460745 1143.88 66.7261

9

Lifee coef. Std.Err. Z P>(z)

Gdp -.000174 .000163

4

-1.07 0.287

Ghealth .033274 .226320

9

0.15 0.883

pstability .5957806 .317124

5

1.88 0.060

coruption 2.753597 .605313

7

4.55 0.000
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Upop .6677676 .035472

4

18.83 0.000

uempt -.4864081 .069144

1

-7.03 0.000

Cons 38.09923 1.64166

4

23.21 0.000

Table4.5Theimpactofsocioeconomicfactorsoninfantmortality :RandomEffectRegressionModelResult

Imrate coef. Std.Err. Z P>(z)

Gdp .0010892 .000546

1

1.99 0.046

Ghealth .797132 .758460

7

1.05 0.293

Pstability -2.863837 1.05697

6

-2.71 0.007

Corruption -8.955522 2.02927

9

-4.41 0.000

Upop -1.903386 .118413

3

-16.07 0.000

Uempt .2344087 .230649

3

1.02 0.309

Cons 120.9302 5.46074

5

22.15 0.000

Table4.6Theimpactofsocioeconomicfactorsonmaternalmortality :RandomEffectRegressionModelResult
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mmrate coef. Std.Err. Z P>(z)

Gdp .0039734 .006013

3

0.66 0.509

Ghealth 21.2499 8.07779

4

2.63 0.009

Pstability -51.87912 11.2107

5

-4.63 0.000

Coruption -80.98271 21.9544

4

-3.69 0.000

Upop -18.54937 1.33337

9

-13.91 0.000

Uempt -.6508315 2.62172

3

-0.25 0.804

Cons 1143.88 66.7261

9

17.14 0.000

WhenweuseFE,weanticipatethatsomethingabouttheindividualwillinfluenceor

biasthePredictororoutcomevariables,andwemustaccountforthis.The

assumptionofacorrelationbetweentheentity'serrortermandpredictorfactorsis

basedonthislogic.Wecananalyzetheneteffectofthepredictorsontheoutcome

variableusingFEbecauseitremovestheeffectofthosetime-invarianttraits.

AnotherkeypremiseoftheFEmodelisthatthosetime-invariantfeaturesareunique

totheindividualandshouldnotbeassociatedwithotherpersonalattributes.

Table4.7Theimpactofsocioeconomicfactorsonlifeexpectancy:fixedEffectRegressionModelResult

Lifee coef. Std.Err. T P>|t|

Gdp -.0000984 .000162 -0.60 0.287
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9

ghealth -.0759617 .208495

5

-0.36 0.883

pstability 1.003117 .288164

4

3.48 0.060

coruption 2.862498 .579674

7

4.94 0.000

Upop .9288365 .037626

4

24.69 0.000

Uempt -.3079281 .076557 -4.02 0.000

Cons 27.05465 1.55079

7

17.45 0.000

Table4.8Theimpactofsocioeconomicfactorsoninfantmortality:fixedEffectRegressionModelResult

Imrate coef. Std.Err. Z P>(z)

Gdp .0010307 .000549

2

1.88 0.061

Ghealth 1.459824 .703164

8

2.08 0.038

pstability -4.165563 .965981

7

-4.31 0.007

coruption -8.28976 1.95701

4

-4.24 0.000

Upop -2.760868 .126852

7

-21.76 0.000

Uempt -.2081993 .258036

1

-0.81 0.420

Cons 155.6473 5.23053 29.76 0.000
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7

Table4.9Theimpactofsocioeconomicfactorsonmaternalmortality :fixedEffectRegressionModelResult

mmrate coef. Std.Err. Z P>(z)

Gdp .0063719 .006232

4

1.02 0.307

Ghealth 25.13824 7.97967

2

3.15 0.002

Pstablity -57.17851 10.9621

8

-5.22 0.000

Coruption -75.92332 22.2086

3

-3.42 0.001

Upop -22.95517 1.43955

3

-15.95 0.000

Uempt -2.153463 2.92825

2

-0.74 0.462

Cons 1310.472 59.3573 22.08 0.000

Theessentialpointhereisdeterminingwhichmodelofestimationisacceptableafter

implementingthepropercommandandstoringit.Wewillusethehausmantestto

determinewhetherfixedorrandom effectestimationisappropriate.Ho:estimation
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oftherandom effectisappropriate,whileHa:estimationofthefixedeffectis

appropriate.

Table4.10Hausmantestresultofhealthoutcomesmodel

Model chi2(6)=(b-B)'[(V_b-

V_B)̂(-1)](b-B)

Prob>chi2

lifeexpectancy 390.00 0.0000

infantmortality 316.62 0.0000

maternalmortality 60.09 0.0000

Table4.6showsthatusingtheresultoffixedeffectestimationsincep-valueofchi2

is0.000whichisless than5%,wemustrejectthenullhypothesisandacceptthe

alternative hypothesis.Thisconclusionimpliesthatthefixedeffectmodelan

appropriateforanalysispurposes.

4.2.5.Diagnostictests

Inthissubsectionwearegoingtodiscussdifferenttestsoffixedeffectmodeland

theirremediesmeasure.

Table4.11Testofmulticolinearity

Variables Vif 1/vif

Gdp 2.51 0.389

Ghealth 2.27 0.440

Pstablity 2.18 0.458

Corruption 1.91 0.524

Upop 1.89 0.528
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Uempt 1.84 0.542

Meanvif 2.10

Asitcanbeshowedintableabovetheresultofmulti-collineartytestisbyfarless

than10whichmakesusconfidenttosaythereisnomulticolinearityproblem.

Table4.12Testofautocorrelationforoutcomesmodel

Model F(1, 37) Prob>F

LifeExpectancy 141.186 0.0000

InfantMortality 219.881 0.0000

MaternalMortality 198.545 0.0000

AsitpresentintheabovetableourWooldridgetestforautocorrelationinpaneldata

prove thataswe can rejectthe nullhypothesiswhich isH0:no firstorder

autocorrelationmeansourmodelhasfirstorderautocorrelation.

Table4.13Testofcross-sectionaldependenceforoutcomesmodel

Model Averageabsolutevalueof

theoff-diagonalelements

Pesaran'stestofcross

sectionalindependence=

18.003,

LifeExpectancy 0.628 0.0000

InfantMortality 0.755 0.0000

MaternalMortality 0.602 0.0000

Asourresultintablexximpliesthatourmodelhascross-sectionaldependence,
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sinceprobabilityvaluelessthan5% Sowefailtorejectthenullhypothesiswhich

meansthereiscross-sectionaldependence.

Table4.14Testofheteroskedasticityforoutcomesmodel

Model Waldtestchi2(38) Pesaran'stestofcross

sectionalindependence=

18.003,

LifeExpectancy 32288.59 0.0000

InfantMortality 49399.75 0.0000

MaternalMortality 68739.72 0.0000

IntheabovetableourModifiedWaldtestforGroupWiseheteroskedasticityinfixed

effect regression model implies that our model suffers from group wise

heteroskedasticity.Becauseatp-valueof0.000wecanrejectthenullhypothesis

whichisH0:PanelHomoscedasticity.

Therearethreeproblemsinthismodelfirstthere isfirstorderautocorrelation2nd

thereisalsogroupwiseheteroskedasticityandwehavealsoinformedthatthe

presenceofcross-sectionaldependenceasaresultwecannotusethismodeland

ratherwerequiredtouseFeasiblegeneralizedlistsquare(FGLS)/panelcorrected

standarderror(PCSE)accordingtoxxFGLSisbetterwhenthenumberoftimeseries

isgreaterthanthenumberofcross-sectionbutinourcasewehave38countriesand

17yearsowearerequiredtousePCSE.Whichusedustoconsidereverything.

Table4.15socioeconomicdeterminantsoflifeexpectancy panelcorrectedstandarderror(PCSE)ModelResult

Lifee coef. Std.Err. Z P>(z) (95% conf.Interval)

Gdp .0003196 .000033

3

9.59 0.000 .0002543 .000385
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Ghealth -.1665529 .218332

6

-0.76 0.446 -.5944769 .261371

1

Pstablity 0.9229681 .240831

2

-3.83 0.000 -

1.394989 -.450947

6

Corruption 5.376967 .324804

8

16.55 0.000 4.740361

6.013573

Upop .1471393 .013396

2

10.98 0.000 .1208832 .173395

3

Uempt -.4584589 .024856

1

-18.44 0.000 -.507176 -.409741

8

Cons 57.49097 .934898

2

61.49 0.000 55.65861

59.32334

Table4.16socioeconomicdeterminantsofinfantmortality:panelcorrectedstandarderror(PCSE)ModelResult

Immrate coef. Std.Err. Z P>(z) (95% conf.Interval)

Gdp -.0006742 .000459

2

-1.47 0.142 -.0015742 .0002259

Ghealth -.5417284 .432011

1

-1.25 0.210 -1.388454 .3049978

Pstablity -1.094878 .399837

2

-2.74 0.006 -1.878545 -.3112117

Coruption -4.135486 1.20878

5

-3.42 0.001 -6.504661 -1.766311

Upop -.436666 .131513 -3.32 0.001 -.6944267 -.1789053
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Uempt -.1277164 .154375

4

-0.83 0.408 -.4302867 .1748538

Cons 79.68731 8.48529

6

9.39 0.000 63.05644 96.31818

Table4.17 socioeconomicdeterminantsofmaternalmortality:panelcorrectedstandarderror(PCSE)Model

Result

Mmrate coef. Std.Err. Z P>(z) (95% conf.Interval)

Gdp -.0183744 .004421

8

-4.16 0.000 -.0270409 -.009707

9

Ghealth -3.533575 4.63198

9

-0.76 0.446 -12.61211

5.544956

Pstablity -22.28752 6.42154

7

-3.47 0.001 -34.87352 -

9.701519

Corruption -43.75199 13.0299

1

-3.36 0.001 -69.29015 -18.21383

Upop -4.676096 1.13368

5

-4.12 0.000 -6.898078 -

2.454114

Uempt -2.810701 1.39944

7

-2.01 0.045 -5.553567 -.0678345

Cons 775.7962 76.0261

7

10.20 0.000 626.7876 924.8048

4.2.6RegressionResultsofDynamicPanelModel

AmongtheimportantfeaturesGMM thetoeliminateserialcorrelationandfirstone

isitworkshetroskedasityandalsousedtocoverendogenetiyproblem.itcanbeused

fortimeseries,panelandcross-sectiondata.itisefficientwhenwehavegreater

numberofcross-sectionthantimeseriesdimension.Areasons whyresearcherused

twostepGMM arefirstitistheaugmentedtwostepdifferenceGMM secondmore

robusttoonestepsystem GMM and thelast itismoreefficientandrobustto
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heteroskedasticityandautocorrelation(roodman,2009)

Table4.18socioeconomicdeterminantsoflifeexpectancy:Dynamicpanel-dataestimation,two-stepsystem

GMMModelResult

Lnlifee coef. Std.Err. Z P>(z) (95% conf.Interval)

L1 1.091076 .147438

6

7.40 0.000 .7923372

1.389815

lngdp .0326665 .017496

7

1.87 0.070 -.0027851 -

.0681181

lnghealth .0048383 .01171

26

0.41 0.002 -.0188936 -

.0285703

Pstablity .0043347 .010293 0.42 0.676 -.0165208 .02519

02

coruption -.0017097 .021252

2

-0.08 0.936 -.0447708 .04135

15

lnupop -.1210387 .065296

1

-1.85 0.072 -.2533412 .011263

9

lnuempt -.0038529 .019982

4

-0.19 0.0048 -.044341 .036635

2

Year -.000291 .00170

87

-0.17 0.866 -.0037531 .003171

1

_cons| .4300626 2.90387

5

0.15 0.883 -5.453746

6.313871
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Table4.19socioeconomicdeterminantsofinfantmortality:Dynamicpanel-dataestimation,two-stepsystem

GMMModelResult

Immrate coef. Std.Err. Z P>(z) (95% conf.Interval)

Gdp -.0006742 .000459

2

-1.47 0.142 -.0015742 .0002259

Ghealth -.5417284 .432011

1

-1.25 0.210 -1.388454 .3049978

Pstablity -1.094878 .399837

2

-2.74 0.006 -1.878545 -.3112117

coruption -4.135486 1.20878

5

-3.42 0.001 -6.504661 -1.766311

Upop -.436666 .131513 -3.32 0.001 -.6944267 -.1789053

Uempt -.1277164 .154375

4

-0.83 0.408 -.4302867 .1748538

Cons 79.68731 8.48529

6

9.39 0.000 63.05644 96.31818

Table4.20 socioeconomicdeterminantsofmaternalmortality:Dynamicpanel-data estimation,two-step

systemGMMModelResult

lnmmrate coef. Std.Err. Z P>(z) (95% conf.Interval)

LnmmrateL1. -.0560446 .006234

4

-8.99 0.000 -.069261 -.0428283

lngdp -.3434851 .008061

2

-42.61 0.000 -.3605741 -.3263961

lnghealth -.0817231 .038539

2

-2.12 0.050 -.1634225 -.0000237

pstablity -.1175773 .011663

7

-10.08 0.001 -.1423034 -.0928513
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coruption -.3138676 .039941

5

-7.86 0.000 -.3985397 -.2291955

lnupop .0215552 .017893

3

1.20 0.246 -.016377 .0594873

lnuempt .1243133 .011190

3

11.11 0.000 .1005909 .1480356

year .0042034 .

000045

9

91.57 0.000 .0041061 .0043008

4.2.6Postestimation TestsOfTwoStepSystemGMMModel

Inthissectionwearegoingtopresentthe0necessarytestsassociatedwithtwostep

systemGMMmethod.Theseincludeautocorrelationandinstrumentvaliditytests.

Table21AutocorrelationTestfor2StepSGMMEstimation

Table4.21AutocorrelationTestfor2StepSGMMEstimation

Model Pr>z(AR1) Pr>z(AR2)

lifeexpectancy(AR1,AR2) 0.992 0.541

infantmortality(AR1,AR2) 0.258 0.168

maternal

mortality(AR1,AR2)

0.228 0.467

table21impliedthatourtwostepsystemGMMfreefromfirstandsecondorder

autocorrelationproblemStatisticallyspeakingyouarecorrectwecannotrejectthe

null-hypothesisat5%.
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Table4.22SarganandHansenValidityTestFor2StepSGMMEstimation

Model sargantest Hansentest

Prob>chi2 Prob>chi2

lifeexpectancy(AR1,AR2) 0.987 0.986

infantmortality(AR1,AR2) 0.931 0.876

maternal

mortality(AR1,AR2)

0.347 0.792

From table4.22aboveaccordingtosarganandHanseninstrumentvaliditytestour

instrumentsarevalid.Sargan testhasanullhypothesis(H0:overidentifying

restrictionsarevalidThenullhypothesisofthetestimpliesallinstrumentsarevalid

pvaluegreaterthan5% (0.05)implies,weaccepttheHo,thatisallinstrumentsare

valid.Sarganp-valuemustnotbeless<5%.Thehigherthep-valueofthesargan

statisticthebetterAccordingtoRoodman(2006).So,forourcasetheaboveresults

withp-valuesindicatethegroupofinstrumentsusedintheanalysisarevalid.

GDPwasexpectedtohaveanimpactonlifeexpectedlifeoutcome.andfoundtobe

positiveimpact.FromourPCSEmodelregressionresultwefind,GDPhassignificant

impactonexpectedlifeoutcomeasourresultrevealedotherthingsremainconstant

1unitincreaseinrealGDPleadstoonaverageof0.0031yearincreaseinlife

expectancyundertheperiodtakentoaccountinsubSaharan.Thisindicatesasones

SubSaharancountry(fromthestudy)increasesitsgrossdomesticproductsthelife

expectationforthecitizenwillbeeffectedpositively.Maternalmortalityandinfant

mortalityarenegativelyrelated(asourresultsrevealed).Keepingotherfactors

constant,WhenGDPincreaseby1unitinfantmortalitydecreaseby-.0006742

similarlymaternalmortalitydecreasesby-0.0183744.whichindicateswhena

countrystartstogroweconomicallygdpwillloweraninfantmortalityby0.0183744

per1000.MoussaKeita,2013obtainedasimilarestimationoutcomesimilarly
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(Kavitha.S.V,2017)hasfoundnegativerelationshipbetweenGDPandmaternal

mortality.byanalyzingpaneldatacollectedfromcountriesobservedevery10years,

from1960to1990.Bloometal.(2004)findthecorrelationbetweenhealthand

economicgrowthtobestatisticallysignificantandpositive.

Thevariablegovernmenthealthexpenditureimpactonthethreehealthoutcomes

proxiesisinsignificant(fromtheresult)asitisexpectedinthehypothesissection.

ThisimpliesthatsubSaharancountryspendingonthehealthsectordoesnotaffect

ortheeffectcanbenegligible.itismaybeduetoForthefollowingreasons,a

theoreticallinkbetweenhealthsystems,whichiscommonlyproxiesbygovernment

healthspending,andhealthoutcomesiscomplex.First,itmightbethatsubSaharan

countries’governmentdoesnotperformwellinexpenditureevaluationwithresults

ifthereisafunctionalprivatehealth-caremarket,ariseingovernmenthealth-care

spendingmay“crowdout”privatehealth-careexpenditures,i.e.,whenthe

governmentincreaseshealth-carespending,householdstransfertheirresourcesto

otherpurposes.Second,publicresourcesmaybeinefficientlyutilized.In

underdevelopedcountries,forexample,doctorsandnursesfrequentlyfailtoshow

upforworkathealthinstitutions,equipmentsitsidleduetoalackofcriticalparts,

andpharmaceuticalsfundedbythecentralgovernmentmaynotbedistributed

efficientlyandaccordinglyinneedofaplace(Lewis,2006).Third,evenifgovernment

fundingisusedwisely,supportingservicessuchaswater,sanitation,transportation,

andcommunicationinfrastructuremaybeabsentorinadequate,resultinginlittleor

noimprovementtopeople'shealth.

bycontrastingwithourresult;Williams,Atunandtheirfriendshaveshownthatan

annual1% reductioningovernmenthealthcarespendingisassociatedwith

statisticallyandclinicallysignificantincreasesinmaternalmortalityinthe

EU(Maruthappuetal.,2015).

Asinhypothesissectionstatedpoliticalstabilityandcitizensofthecountries’life

expectancyareproportionate.Theestimatedcoefficientforthepoliticalstabilityis

foundtohaveahighandstatisticallysignificanteffectonlifeexpectancyforthe

sampleSScountriesundertheperiodtakeintoconsideration.WhenPoliticalstability

indexincreasein1unitmeanswhenitchangedfrom unstableconditiontomore

stableconditionotherthingsremainconstantlifeexpectancyincreaseby0.922.And
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dependingon previousstudiesoftheresearcherresultitwasexpectedinfant

mortalityandmaternalmortalitywereexpectedtohahavenegativerelationwith

politicalstability.infantmortalitydecreaseby-1.094878 asthesametimematernal

mortalitydecreaseby-22.sternandhiscolleaguesalsofound inverseassociation

betweenpoliticalstabilityandneonatalmortality(r¼-0.55).(Sternetal.,2003)

Improvementsinlifeexpectancybetween6and9monthsareassociatedwith

agriculturalproduction,politicalstability,accesstocleanwaterandsanitation,good

governance,andprimaryschoolenrolment.

Corruptioncontroleffectasthefindingshowsaffectslifeexpectancyhighlywhichis

From ourcorruptioncontrolcasewefindthatonaveragewhencorruptioncontrol

indexincreaseby1unit(which in turn lessen corruption)lifeexpectancywill

increaseby5.376967year.CorruptioninSScountriesisahighlyconcerningissueasit

(corruption)happensinmostofgovernmentalinstitution.A oneunitCorruption

controlindexincrementswillcauseinfantmortalitydecreaseby-4.135486inthe

samemannermaternalmortalitydecreaseby-43.75199at1%statisticalsignificant

level.Hanfetal.(2011)examinetherelationshipbetweencorruptionandchild

mortalityacrossaone-yearperiodonaglobalscale.Theirfindingssuggestthat

corruptionmayaccountfor1.6percentofglobalchildmortality,althoughthey

expressconcernthatthemodelmayunderstatetheeffect.

Witvlietetal.(2013)usesurveydatatoassesstheeffectofcorruptiononthegeneral

healthofadultsin20Africannations,inrelationtoage,sex,andsocioeconomic

position,inapaperthatiscomparabletoours.Inallgroups,theydiscoveredalink

betweenpoorhealthandcorruption.

ThismayduetoProjectsaimingatimprovinggeneralhealthmayhaveareduced

impactifcorruptofficialsstealfrom thehealthfund.Ifbribesarepaidinthepublic

healthsector,thepoorestmembersofthepopulationmaybedeniedaccessto

inexpensivehealthcare,whichhasanegativeimpactonthecountry'spublichealth

bymakingtheservicelesseffective(Savedoff& Hussmann,2006).Thewealthy

benefitthroughcorruptedsystems,whilethepoorareexploited(You&Khagram,

2004).

Urbaninitsdefinitionisacitysurroundedbydenspopulationandinfrastructure
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Whenthepercentageofurbanpopulationincreasesby1percentunitlifeexpectancy

increaseby0.147yearswhileinfantandmaternalmortalitydecreaseby-0.436666

and-4.676096respectively.Asourresultsrevealedotherthingsremainconstant

whenunemploymentincreasesby1percentlifeexpectancydecreasesby0.458years.

Unemploymentforacountrydecreasesthebenefitthatacountryshouldgetwhile

unemploymenthasnotsignificantimpactonInfantmortality.AccordingtoFred

C.Pampel,Jrthemortalityrateisaffectedmorebyurbanization,hospitalbeds,public

welfarespending,andethnicvariety.similarly103FredC.Pampel,Jrfoundaresult

which implies reduce infantmortality-the formerprimarily through neonatal

mortality.Thesefindingsimplythatruralareasdisadvantageininfantsurvivalwhen

comparedtomoreurbanizedareas.

Whenunemploymentincreaseby1percent maternalmortalityalsoincreaseby

2.810701.ourresultissupportedbySingh&Siahpush,Lifeexpectancywasinversely

relatedtounemploymentlevelsinalltimeperiodssimilartous(Singh&Siahpush,

2016)foundareaswithhighunemploymentrateshadalower lifeexpectancy.

According to Life expectancy varied substantially by time period,sex,and

unemploymentlevel,rangingfrom 69.5yearsformeninhighunemploymentareas

in1990–1992to82.7yearsforwomeninlowunemploymentareasin2010(Singh&

Siahpush,2016).Two mechanisms were forwarded by Pekka to explain un

employmentiscauseforhighermortalityandlowerlifeexpectancyexcessmortality.

(1)Causaleffectsofunemployment:Becomingjoblessandprolongedredundancy

havenegative

effectsonhealthandincreasetheriskofprematuredeath.Thecausaleffectsof

unemploymentare

mainlyassumedtobemediatedthroughincreasedpsychosocialstress,tobaccoand

alcohol

consumption,aswellaslossofincomeandmaterialdeprivation.

(2)Selection:Personslikelytobecomeunemployed,ortohavedifficultyinre-

employment,have

pre-existingill-healthand/or"lifestyle"(e.g.tobaccoandalcoholconsumption,diet),

socioeconomic(e.g.socialclass,housingtenure)orpersonalcharacteristics(e.g.age,

sex,physicalweakness,psychologicalcharacteristics,andearlylifeexperiences)that
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increasetheriskoffutureill-healthandmortality.
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Chapterfive

5.1Conclusionandpolicyrecommendation

Thispaperscrutinizedtheimpactofsocioeconomicfactorsandhealthsystem

components

onchildhealthoutcomesbyapplyingestimationmethodswhichtreatwiththe

endogenous

natureofthosevariables. Theresearcherusedfixedpanelbyemploying

Hausman test,panelcorrected standard errortestand system GMM to

estimatethedeterminantsofhealthoutcomeswithacross-countrypanel

datasetfrom 38sub-Saharancountriesfrom 2000to2017.Thefindingsimply

thatenhancedlifeexpectancyinthesecountriesisdependentonGDP,political

stability,the percentage of urban population,and corruption control.

Furthermore,GDP,politicalstability,percentageofurban population,and

corruptioncontrolareallimportantfactorsinloweringnewbornandmaternal

deathratesinthesecountries.Inthisandearlierresearch,oneofthekey

factorsofLEwasurbanization.Ithaslongbeenbelievedthatpeoplelivingin

urbanareashavegreateraccesstohospitaltreatmentoptionsandhealth

information.Generalgovernmenthealthexpenditurewasexpectedtohavea

favorableimpactonhealthstatusinthecurrentstudy;however,thiswasnot

confirmed,andthedatarevealednosignificantassociationbetweengeneral

governmenthealthexpenditureandhealthoutcomes.Theresultspresentedin

thisstudyindicateacontinuousdeclineininfantandmaternalmortalityina

majorityofcountriesinsub-SaharanAfricaoverthepasttwodecades.Onthe

otherhandwiththeselectedsub-Saharancountrieslifeexpectancyhasan

increasing trendfortheprevious17years.Alargepartofthisimprovement

canbeexplainedbycoverageofselectedmaternal,newborn,andchildhealth

interventionsandotherrelativeimprovementsinsocialandeconomicfactors

like,annualpercapitaincome,effectivegovernanceandurbanizationinsub-

SaharanAfrica.

Thestudy'skeyfindingisthateconomicstabilizationinitiatives,suchasraising
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productivity,economicgrowth,andloweringunemployment,haveasignificant

impactontheregion'shealthresults.

5.2PolicyRecommendations

Toimprovepopulationhealthoutcomes,thefindingscallforeffectivepoliciesto

reduceunemployment,increaseGDP,promotepoliticalstability,andcontrolthe

occurrenceofcorruption.Asaresult,policymakersmustimplementpoliciesthatwill

helptoreducethecountry'sgrowingunemploymentrate.Itimpliesthatlowering

theunemploymentratecanenhancethehealthofmanypeopleinthecountry.

finallytheauthorwanttosaystatesponsoredresearchesshouldbeinvestigatein

subSaharanregioninordertofinddifferentdeterminantsofhealthoutcomesinthe

regiongovernmentand nongovernmentalorganizationsandalsoscholarsshould

givegreatattentionforSSAregion.
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Appendix

APPENDEXA1listofcountries

The38countriesselectedare

Angola,

Benin,Botswana,

BurkinaFaso,Burundi,Cameroon,

CapeVerde,CentralAfricanEquatorialGuinea,

Ethiopia,Gabon,Gambia,Ghana,Guinea,GuineaBissau,

Kenya,Lesotho,Madagascar,Malawi,Mali,Mozambique,Namibia,

Niger,Nigeria,Rwanda,SaoTomeandPrincipe,Senegal,SierraLeona,Republic,

Chad,Comoros,Congo,D.R.Congo,SouthAfrica,Swaziland,Tanzania,Uganda,

ZambiaandZimbabwe.
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AppendixA.2:Correlationmatrixamongvariablesinlifeexpectancymodel
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AppendixA.3:GraphicalRelationshipBetweenlifeexpectancyanditsexplanatories

A.LogoflifeexpectancyvsLoggrossdomesticproduct
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B.LogoflifeexpectancyvsLogofgovernmenthealthexpenditure
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C.Logoflifeexpectancyvspoliticalstability
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D.Logoflifeexpectancyvscoruptioncontrol
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F.Logoflifeexpectancyvslogofurbanpopulation

C.Logoflifeexpectancyvslogunemployment
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APPENDIXB.1RANDOMEFFECTRESULT
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APPENDIXB.2FIXEDEFFECTRESULT
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APPENDIXB.3.1REGRESSIONRESULTOFPCSELIFEEXPECTANCYMODEL
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APPENDIXB.4.2REGRESSIONRESULTOFPCSEINFANTMORTALITYMODEL
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APPENDIXC.REGRESSIONRESULTOFPCSEMATERNALMORTALITYMODEL

a

APPENDENXDPostestimatonTestsofDynamicPanelModel

A.postestimationtestofgmmforlifeexpectancymodel
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B.postestimationtestofgmmformaternalmortalitymodel

C.postestimationtestofgmmforinfantmortalitymodel
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