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Chapter uOne

Introduction

1.1 Background uto uthe uStudy

Microfinance uis uadjudged uglobally uas ua uveritable utool ufor upoverty ureduction, ujob ucreation,

uwealth ugeneration, usocial ustabilization uand ueconomic udevelopment uin udeveloping unations.

uThus, uMicrofinance uBanks uprovide uservices uthat uare uwell uimplemented and uplay uimportant

urole uin umodern usociety, uas uit uprovides uservices usuch uas ucollection uof usavings, umicro ucredit

uloans, utransfer uservices uand uother unonfinancial uservices uthat uare uneeded uby uclients1. uToday,

uMicrofinance uBanks uin uNigeria uand uthe uworld uover, uoccupies ua uvery ustrategic uposition uin uthe

uenhancement uof uthe usocio-economic uwell being uof uthe upoor uby ubuilding ufinancial usystem uthat

ueffectively uand uefficiently userves uthe uneeds uof uthe upoor. uIt uis ua upowerful uweapon uto ufight

upoverty uall uover uthe uworld. uThis uis utrue ubecause uwhen upoor upeople uhave uaccess uto ufinancial

uservices, uthey ucan uearn umore, ubuild utheir uassets uand ucushion uthemselves uagainst uexternal

ushock uas uthey uarise2. uIt uis ucrystal uclear ufrom uthe uforegoing uthat uthe ufocus uand ukey uobjective uof

uMicrofinance uBanks uis upoverty ualleviation uor ureduction. uAgain, uMicrofinance uBanks u(MfBs)

uare uthe ucustodians uof umicrocredits, uwhich usignify utheir uimportance uin uany ueconomy.

uTherefore, uthe ufinancial uhealth uof uMicrofinance uBanking usub- usector uis uan uessential

uprerequisite ufor ueconomic ustability uand ugrowth3.

In urecent utimes uthere uhas ubeen uremarkable ugrowth uin uMicrofinance uBanks, uwhich ucan be

uattributed uto ucredit uprovision ubrought uby udesire uto uprovide ufinancial uservices uto uthe ulow

uincome uearners uor upeople uso uas uto ufinance uand uimprove utheir uincome ugeneration uactivities,

uthat uis, uproductive uactivities. uThus, uthere uare umany uproduct anduservices uoffered uby uvarious

uMicrofinance uBanks uwhich udetermine uthe ulevel uof urisks uinvolved. uSuch uproducts umay uinclude
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ushort uand ulong uterm uloans, uadvisory services, uet ucetera4. uDespite uall uthe urisks, uloans ustill

uconstitute ua umore usignificant uproportion uof ucredit urisks uas uthey ugenerally uaccount ufor u10 uto u15

utimes uthe ubank uequities4.

However, ucredit uprovision urequires udue uattention uas ucredit urisk umanagement uis uone uof uthe

ucritical uaspects uand uchallenges ufaced uby uMicrofinance uBanks ubecause uloan urepayment

udefaults uby uclients uare uwhat uthe ubanks uare ufacing, uand uif unot uproperly umanaged, uit uis ucapable

uof urunning udown uthe ubanks5. uIt uis uan uopen usecret uthat umost uMicrofinance uBanks uin uNigeria

uare ufacing uthe usevere uchallenges uof uloan udelinquency, uand uthese uno udoubt uare uhampering uthe

ufinancial uperformance uand ugrowth uof uthe uMicrofinance uBanks. uAs ucredit urisks uincrease, utheir

unegative uconsequences uon uthe ufinancial uperformance uand usurvival uof uMicrofinance uBanks

ualso uincrease. uCredit urisk uportfolio uis udeterioration uin uloan uportfolio uquality uthat uresults uin

uloan ulosses uand uhigh uloan umanagement ucosts6.

Bad uloans uhave ubecome uone uof uthe ufundamental ureasons uwhy ubanks uare uexperiencing

udistresses7. uBad uloans utherefore uare uattributable uto umoral uhazards, uwhich ulead uto uadverse

uincentives uon ubank uowners uand uconsequently uaffect utheir ulending ustrategies4. uInsider ulending

uand ulending uat uhigh ucredit urisks ucontrary uto uthe uinterests uof uthe ubank’s ucreditors uwere ualso

usuggested uas ujeopardising uthe usolvency uof uthe ubanks8. uImportantly, uimproperly umanaged

ucredit urisks umay ulead uto uliquidity urisks uwhich umay uresult uin uthe uliquidation uof uthe ubanks8. u

However, ueffective ucredit urisk umanagement uis ucrucial ufor uthe ufinancial uperformance uand

usurvival uof uMfBs, usince utheir uprimary ubusiness uis uthe uprovision uof ucredit ufacilities9. uCredit

urisk umanagement uconstitutes ua ucritical ucomponent uof ua ucomprehensive uapproach uto urisk

umanagement uin uthe ubanking usector10. uA ufundamental unecessity ufor uviable ucredit urisk

umanagement uis uthe ucapacity uto usagaciously uand uproductively uoversee uclients’ ucredit ulines.
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uCredit umanagement ufor ua uloan udoes unot ustop uuntil uthe ufull uand uthe ulast uinstalment uhas ubeen

urecovered11. uCredit umanagement uincludes uthe utotality uof uprocedures, utechniques, usystems,

ustrategies uand ucontrol ua ubank uhas uin uplace uto uensure uthe uefficient ucollection uof ucustomer’s

upayments, uthereby uminimizing uthe urisk uof udefault12. u

There uare useveral ucredit umanagement ustrategies uand uprocedures urelating uto uthe uperformance of

MfBs, uwhich uhave ubeen uidentified uand udiscussed uby udifferent uscholars. uSome uof uthese

ustrategies, uwhich uinclude ucredit uterms, uclient’s uappraisal uand uloan ucollection upolicy, uhave

ubeen uutilized uin umany udeveloping ucountries, usuch uas uMalaysia, uGhana, uKenya uand usome uEast

uAfrica unations u
13

u
14

u
15. uTherefore, ufor uany uMicrofinance uBank uto uensure ufinancial uperformance,

uit umust uas ua umatter uof unecessity uhave ustrong ucredit urisk umanagement. uThis uis uvery

ufundamental uto umaking uMicrofinance uBanks ustable uand usustainable uin uNigeria. uThe uability uof

uMicrofinance uBanks uto umanage utheir uoperations uis uessential. u

1.2 Statement uof uthe uProblem

Today, uMicrofinance uBanks uface umany uproblems ulike uevery uother ubanks uoperation uin uNigeria.

uThese uproblems uresult uin uthe uliquidation uof umany uMicrofinance uBanks. uIn u2005, uthe uCentral

uBank uof uNigeria u(CBN) uformulated ua unew upolicy uframework uto uenhance uthe uaccess uof

ufinancial uservices uto umicro-entrepreneurs uand ulow uincome uhouseholds uwho urequire usuch

ufacilities u(soft uloan uand uinvestable ufunds) uto uexpand uand umodernize utheir uoperations uand utheir

ucontribution uto ueconomic ugrowth uand udevelopment uin uNigeria4. uThe uobjective uis uin uline uwith

uthe uinstitutions upolicy uin uensuring ufinancial uinclusion ufor uall usuch uthat ufinancial uservices ureach

uthe upoor uwhether uin urural uor uurban ucommunities uas uthis uwould uhelp uimprove utheir

uproductivity ulevel uand ualso uhelp ucontribute uto uthe unation's ugross udomestic uproduct u(GDP) u
1.

uSince uthe uemergence uof uregulated uMicrofinance uBanking upractice uin u2005 uover u400
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uMicrofinance uBanks u(MfBs) uhave ubeen uliquidated uby uthe uregulatory ubodies ufor uinstitutional

ufailure uarising ufrom ufactors usuch uas ufraud, uembezzlement, uineffective ucorporate ugovernance

uand upoor ucredit umanagement16.

However, uMicrofinance uBanks usuffer ufrom uthe umarket uimperfections urelevant uto uthe ucredit

uindustry uin ua umore ucritically uacute uway1. uThe uinability uof ubanks uto uidentify urisks uassociated

with credit uhas ubeen uone uof uthe umajor usetbacks uin uthe ucontrol uand umanagement uof ucredit urisks

uin uMicrofinance uBanks uin uNigeria. uThe uwrong uselection uof ucredit ucustomers ualso uimpose

ugreater urisk uwhich umay uoccur uwhen uthe ubank uhas uinsufficient uinformation uto umake ua

udistinction ubetween ugood uand ubad ucustomers17. uImperfect urecords uor uinformation uabout

ucustomers uis uproblematic usometimes. uIt uis ualso ua ucommon upractice uwithin uMicrofinance

uBanks uwhere uloans uare ugiven uwithout uany uor uadequate ucollaterals. uIn usuch usituations,

urecovery uof usuch uloans umay ubecome udoubtful, uif unot ufully uirrecoverable uand will uhave

unegative uimpact uon uthe ufinancial uperformance uof usuch uMicrofinance uBanks5. Inability to

collect loans given to customers will eventually lead to bad loans which must be written off as

an expense thereby reducing the profit of the Microfinance Bank with negative implications on

all performance indicators such as Return on Equity, Return on Assets, Net Interest Margin and

so on.

u

The uinability uof uMicrofinance uBanks uto urecover uin ufull utheir uloan uportfolios uat uany ugiven utime

uhas ualways uposed usome ufinancial uproblems uto uthe ubanks. uIt uhas ubeen urealized uthat ua unumber

uof uthe ubanks' uclients udo unot uhonour utheir udebt uobligations uwith uthe ubanks udue uto ulackadaisical

unature uof ubanks uclients uin uloan urepayment, uwhich uinclude uborrowers uattitude utowards utheir

uloan, uamount ureceived uas uincome, ubusiness ufailure uand uexperience uincluding ufamily



5

ubackground1. uThe ubanks uare utherefore ufaced uwith uthis uterrible uscenario uof unot ubeing uable uto

urecover utheir uloans uin ufull. uThis useeming uinability uto ufully urecover utheir uloan uportfolios

unegates uthe ubanks' uprofitability uportfolios4.

Badly umanaged uloan uportfolios uwould ualways uresult uinto ubad udebts7. This uwould uinvariably

uresult uinto ubanks udistress. uBad uloan uportfolios ucould ube utraced uto ureckless ulending ustrategies

uand upoor umanagement ustyles uof uthe ubanks4. uIt uis ualso uevident uthat uinsider ulending uand

uconnivance uis uanother uproblem uarising ufrom ubad ucredit umanagement uwhere, uthe ubank uofficials

ucompromise uthe ulending uethics uof uthe ubanks uand udo unot uapply uthe ulaid udown urules usufficiently

uenough uto uguarantee uperfect uloan umonitoring uand uperformance4.

This umisconduct uis unot uonly ulimited uto ucommercial ubanks ubut uis ualso uprevalent uin

uMicrofinance uBanks. uThis uhas uled uto uthe uliquidation uof umany uMicrofinance uBanks uin uNigeria8.

uIn ugeneral uterms, uit ucan ube useen uthat upoor ucredit umanagement uin uMicrofinance uBanks ubrings

uabout umassive ubank uliquidation uin uthe ueconomy. uIt uis uimportant uthat ueach uMicrofinance uBank

uidentifies uthe ucredit urisks uinherent uin uits uclientele. uIn uaddition, uthey ushould ualso ube uable uto

umanage usuch uloans uand uthe uattendant urisks uassociated uwith uthem. uMicrofinance uBanks uin

uNigeria need to uadopt ustrategies uwhich uwould unot urun ucounter uto utheir umanagement's ustrategic

uplans. uMoreover, uknowledge uis uparticularly uimportant ufor uMicrofinance uBanks, uwhose

ucustomers ufrequently udo unot upossess ulong uhistorical ubackgrounds uabout utheir ubusinesses18.

uSustainability uand usurvival utherefore ubecomes uthe uwatchwords ufor uMicrofinance uBanks uin

urelation uto utheir uloan uportfolios. uSuch ucan uonly ube uachieved uthrough ustrong uand usustainable

ucredit uadministration ucharacterised uby uadequate ubackup uplans4. Therefore, this study set out to

unveil the effect of Credit Risk Management practices with respect to nonperforming loans,
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capital adequacy, loan loss provision to deposit ratio, assets quality and leverage ratio, on

performance of Microfiance Banks in Nigeria.

1.3 Aim uand uObjectives uof uthe uStudy

The uaim uof uthis ustudy uis uto uexamine uthe ueffect uof ucredit urisk umanagement upractice uon

uMicrofinance uBanks uPerformance. uThe uspecific uobjectives uare uto:

(i) examine uthe ueffect of Non-performing uLoan uRatio on uMicrofinance uBanks uperformance.

(ii) identify effect of Capital Adequacy on Microfinance Banks performance.

(iii) investigate uthe ueffect of urelationship ubetween uLoan uloss uProvision uto udeposit uratio uand

Microfinance uBanks uperformance.

(iv) evaluate ueffect uof uAssets uquality uand uLeverage uRatio uon uMicrofinance uBanks

uperformance.

(v) determine uthe ueffect of joint upredictors uof ucredit urisk umanagement upractice on

Microfinance uBanks uperformance.

1.4 Research uQuestions

To usolve uthe uproblems uhighlighted uabove, uproviding uanswers uto uthe ufollowing uresearch

uquestions ubecome uimperative:

(i) What effect does Non-performing uLoan uRatiouhave on uMicrofinance uBanks uperformance?

(ii) What is the effect of Captal Adequacy on Microfinance Banks performance?

(iii) How udoes uLoan uloss uProvision uto udeposit uratio uhave ueffect uon uMicrofinance uBanks

uperformance?

(iv) In uwhat uway udoes uAssets uquality uand uLeverage uRatio uhave ueffect uon uMicrofinance

uBanks uperformance?
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(v) In uwhat uway udoes ujoint upredictors uof ucredit urisk umanagement upractice uhave ueffect uon

uMicrofinance uBanks uperformance?

1.5 Hypotheses

The ufollowing unull uhypotheses uwere udeveloped uto uinvestigate uthe ueffect uof ucredit urisk

umanagement upractices uon uMicrofinance uBanks uperformance u

H01: u Non-performing uLoan uRatio uhave uno usignificant ueffect uon uthe uMicrofinance uBanks u

performance

H02: Capital Adequacy have no significant effect on performance of Microfinance Banks

performance.

H03: Loan uloss uProvision uto udeposit uratio uhave uno usignificant ueffect uon uMicrofinance uBanks

uperformance.

H04: uAssets uquality uand uLeverage uRatio uhave uno usignificant ueffect uon uMicrofinance uBanks

uperformance.

H05: Joint upredictors uof ucredit urisk umanagement upractice uhave uno usignificant ueffect uon u

Microfinance uBanks uperformance.

1.6 Significance uof uthe uStudy

In uview uof uincreasing udegree/huge unon-performing uloans u(NPLs) uwhich unegatively uimpacted uon

uthe uperformance uof uMfBs uand ueventually uimpaired uthe ucapital ubase uof uMfBs uin uNigeria uduring

uthe ulast u20 years, ustudying ucredit urisk umanagement uin uMicrofinance uBanks uin uNigeria uhas

ubecome uquite usignificant uand uinteresting. uThe ufindings uof uthe ustudy uwill ube ubeneficial uto uthe

ufollowing ustakeholders uin uour unational ueconomy uwhen utaking ucritical ufinancial uand ueconomic

udecision:
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(i) The ustudy uwill uassist uthe umanagement uand uboard uof uMfBs uin uNigeria uto uappreciate

uthe uneed uto ucooperate uwith uthe urelevant uregulatory ubodies ufor utheir uefficient uand

ueffective usupervision uand urecognize uthe uneed uto uconsistently umonitor, ucontrol,

uprevent uand umitigate uthe uincidence uof unon-performing uloans. uThis uis ubecause uloan

udefault uand uhuge uloan-loss uprovisioning ufor urisk uassets uin utheir ubooks uwould

uconsequently uaffects uthe ubanks’ uprofitability, ugrowth uand ugoing uconcern ustatus uon

uthe ulong urun.

(ii) Regulatory uauthorities uwould uderive umany ubenefits ufrom uthe ustudy. uIt uwill uassist

uthem uto ufine-tune uand ure-align utheir uvarious upolicies uin umonitoring uand uevaluating

ucredit urisk uand uperformance uof uselected uMfBs uin uNigeria. uIt uwould ualso uassist

urelevant ugovernment uagencies uand upolicy umakers uto uformulate upolicies uthat ucan

uassist uthem uto uappraise uthe uquality uof utheir uregulations uand usurveillance uon uthe ucredit

uoperations uof uMfBs uin uNigeria.

(iii) uThe ushareholders, uprospective uinvestors uand uthe ugeneral upublic uwill ufind uthe ustudy

uinvaluable uin udistilling uthe ufactors uwhich uinfluences uthe uprofitability uof uselected

uMfBs uin uNigeria. uThe uexisting ucustomers uof uthe uMfBs uin uNigeria uwould ualso ufind

uthe ucontent uof uthis uresearch uvery uincisive, uinsightful, uinformative uand ueducative.

(iv) The uoutcome uof uthe ustudy uwill uassist uacademician uand uresearchers uto ubridge uthe

uknowledge ugaps uthat uexist uin uthe urelationship ubetween ucredit urisk uand uprofitability uof

uMfBs uin uNigeria. uThe uacademicians uwill ufind uthe ustudy uincisive, uinsightful uand

uuseful uas uit uwould uassist uto uhighlight uareas ufor ufurther uresearch uand uas uwell uas

ucontribute uto uexisting ubody uof uknowledge.

1.7 Scope uof uthe uStudy
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This study covered the review of the credit risk and profitability of 8 selected National

Microfiancce Banks operating in Nigeria as at December 2021. The study also covered a period

of 5 years from 2016 to 2020. The choice of National Microfinance Banks was informed by the

fact that all National Microfinance Banks are operating all over the country, with branches in

every state of the Federation including the Federal Capital Teritory. Again these banks have

large Capital base compared to all other State and Unit Microfinance Banks whos operations are

limited to their respective States or Local Governmet area19. Credit risk management is measured

using Non-performing loan ratio, Capital adequacy, Loan loss provision to deposit ratio, Assets

quality and, Leverage ratio while Microfinance Banks performance are measured using Return

on Assets, Return on Equity, Net Interest Margin and Client base.

u

1.8 Limitation uof uthe ustudy

Understanding uof usome ulimitation uthat urelate uto uthe ustructure uof uprocess uand utechniques uused uin

uthis ustudy uwill ube utaken uinto uconsideration. uThe ugeneralization uof uthis ustudy uis ulimited uto uthe

uperiod uof ustudy ufrom u2016 u– u2020. uThe ustudy uis ualso ulimited uto uthe usample uof uNational

uMicrofinance uBanks uin uNigeria19. uState uMicrofinance uBanks uand uUnit uMicrofinance uBanks uare

utotally uexcluded ufrom uthe ustudy.

The ulimitation uof uthis ustudy uto uonly uNational uMicrofinance uBanks uis ubecause udata uis unot ureadily

uavailable ufor ustate uand uunit umicrofinance ubanks. uThese ucategories uof uMicrofinance uBanks uare

umainly uowned uby uindividuals uwho usees uthe ubank uas utotally uprivate uinvestments uand unot uready uto

ushare uthe ufinancial uinformation uregarding utheir ubusiness ufor uresearch upurposes. u uBased uon uthis

uthe ugenaralisation uof uthis ustudy uis ulimited uto uthe ubehavior uof uour umain uvariables uconditioned uto

uthe usampled unational uMicrofinance uBanks uin uNigeria.
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1.9 Operational uDefinition uof uTerms

The ufollowing uconcepts uare udefined uin uaccordance uwith utheir uliteral uand uinferred umeanings uand

uusage uduring uthe ustudy:

Assets uQuality uRatio: uAsset uquality uratio uis ua umeasurement uof uthe unon-performing uloan uas ua

uratio uof utotal uoutstanding uloans.

Capital uAdequacy: uThis uis uthe uratio uwhich uassists ubanks uin udetermining uits uability uto umeet uits

uday uto uday uobligations ufrom uits ucapital ubase. uIt uis umeasured uas ushareholders’ ufunds uexpressed uas

ua upercentage uof uavailable udeposits.

Client Base: The client base of the Microfinnace Banks is the total number of customers who

have taken one form of loan or the other or have an outstanding loan that is still outstanding

during the period under consideration.

Credit uRisk: uThis uis uthe ulikelihood uof ucustomers ubeing uunable uto urepay uloans uand uother

uobligations uas uand uwhen udue.

Performance: uThis uis uthe umeasurement uof ua ubank’s uability uto uoperate uefficiently, uprofitably uand

uimprove upositively uin uterms uof ushareholders’ ufunds, ureturn uon uassets, uoperating uincome, uprofit

ubefore utax uand uretained uearnings.

Leverage uRatio: uLeverage uratio umeasures uthe umix uof uthe ufunds uused uby uthe ubanks ufor utheir

uoperations. uIt ustates uthe upercentage uof utotal udeposits uto uthe ushareholders’ ufunds.
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Loan uLoss uProvision: uLoan uloss uprovision uis uthe uamount uthat uthe ubanks uhave uprovided uto

ucover uthe uloans uwhich uhave ualready upassed udue udate uand ulikely uno ulonger ube upaid uby uthe

ucustomer uconcerned.

Microfinance uBanking uSector: uIt uis uthe usector uof uthe ueconomy uthat uconcern uholding uof

ufinancial uassets ufor uothers uand uinvesting uthose ufinancial uassets uon ulow-income umembers uof uthe

ucommunity, uas uleverage uto ucreate umore uwealth uand uthe uregulation uof uthose uactivities uby

ugovernment uagencies.

Net uInterest uMargin: uThis urefers uto uthe ubalance uof uincome uin uterms uof uinterest uon uloans uafter

usubtracting uinterest uexpenses upaid uby uthe ubank uon udeposits ufrom uvarious ucustomers.

Non- uPerforming uLoan uRatio: u uA unon-performing uloan u(NPL) uis ua uloan uin uwhich uthe uborrower

uis uin udefault uand uhas unot upaid uthe umonthly uprincipal uand uinterest urepayments ufor ua uspecified

uperiod. Non-Performing loan ratio is the ration of total non performing loans to total loans

outsatnding at a particualr period. u

Return uon uAssets u(ROA): uROA uis uthe umeasurement uthat ushows ua ubank’s uprofitability uagainst

uits utotal uassets. uIt uis ucalculated uas uprofit ubefore uInterest uand uTax udivided uby uTotal uAssets.

Return uon uEquity u(ROE): uROE uis uthe umeasurement uthat ushows ua ubanks’ uprofitability uagainst

uits ushareholders’ ufunds. uIt uis ucalculated uas uProfit ubefore uInterest uand uTax udivided uby uaverage

ushareholders’ ufunds.
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Chapter uTwo

Literature uReview

This uchapter ucomprises udiscussions uon uthe uconceptual, utheoretical uand uempirical uissues urelating

uto uCredit uRisk uand uperformance uof umicrofinance ubanks. uThe udiscussions uthat ufollows ufocuses

uon ubringing uout urelevant uissues uthat uwill userve uas ua uspringboard ufor uthe uempirical uinvestigation

uin uthis uwork.

2.1 uConceptual uReview

2.1.1 uMicrofinance uInstitutions u(MFIs) u

Microfinance uInstitutions ucan ube uestablished ulegally uafter uit uhas ugone uthrough uthe unecessary

uprocedures uand umet uthe uregulatory uand ulegal urequirements ufrom uthe uCentral uBank uof uNigeria

u(CBN)1. uTherefore, uif ua uMicrofinance uInstitution uis uillegally uestablished, uthe uCentral uBank uof

uNigeria uhas uthe ulegal uauthority uto ustop uit ufrom uoperating. uHence, uthe usurvival uof ua uMicrofinance

uInstitution, uto ua ularge uextent, uis udetermined uby uthe udegree uto uwhich uits uoperations umeet uthe ulegal

uand uregulatory uframework uof uthe ucountry uin ugeneral uand uthe ubanking uindustry. u

2.1.1.2 uCategories uof uMicrofinance uInstitutions u(MFIs) u
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Microfinance uInstitutions uis ucategorised uinto ufive. uThese uare udiscussed uand uconclusion udrawn

ufor uthis ustudy uconcerning uthe ucategory uof uMFI. u

(a) uMicrofinance uInstitutions u(MFIs) uthat uProvide uless uLending u

The ufirst ucategory uof uMicrofinance uInstitutions uis uthose uthat ucannot uor uhave ufailed uto ulend ularge

uamount uof uloans uto ucustomers. uThis ucategory uincludes umany uhighly usubsidised uMicrofinance

uInstitutions uthat uare uwell usupplied uwith ucheap udonor uor ugovernment ufunds uas udescribe uthem uas ua

u‘child uof usubsidy’. uThese ucategories uof uMicrofinance uInstitutions uare unot uyet urecognised uin

uNigeria. uThough umost uCredit uUnions uand uother uSavings uand uLoans ureceive usupport uin uthe uform

uof usubsidy, uthey uencourage usavings umobilisation uand ulending2.

(b) uUnregulated uand uSupervised uMicrofinance uInstitutions u

The usecond ucategory uof uMicrofinance uInstitution uis uthose uwho uhave ugood usavings uand uloans

uprogrammes ubut uthey uare unot ugiven uthe uopportunity uto umobilise usavings ufrom upeople uor

udisburse uloans uto uthe upublic3. uThis uis ubecause uthey uare unot uregulated uand usupervised. uMoreover,

uthere uis ua uhigh urisk uof uthese uMFIs utaking upeople’s umoney uaway uif uthey uare uallowed uto umobilise

usavings ufrom uthe upublic ubecause uno uform uof uprudential usupervision uwill uapply uto uthem3. uThis

ugoes udown uto uexplain uthat uthe ulegal uand uregulatory uframework uof ua ucountry udetermines uthe

usustainability uof uMFIs uto uoperate usuccessfully. uIt uis ua ucheck uon uthem uto uremain usustainable uand

uoffer uits uservices uto uthe upublic. uIt ucould ualso uimply uthat uMFIs umay unot uhave uthe unecessary uskills

uto udisburse uand ueffectively umonitor uloan uportfolio. uMFIs uthat ufall uunder uthis ucategory, uinclude

uthose uinvolved uin uthe uprovision uof umicrofinance, umicro-lenders, uand usocial uamenities uamong

uothers4. u

(c) uUnsuccessful uMFIs uin uSavings uMobilisation u
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This ucategory uof uMFIs uis upermitted uto umobilize usavings uand uis usuccessful uin ulending uto uthe

upublic ubut, uthey uare ureluctant uto udo uso. uThis umay ube udue uto uthe ufact uthat, uthey ustill ubelieve uthat

uthe upoor ucannot usave, udo unot usave, udo unot utrust ufinancial uinstitutions uor uprefer unon-financial

uforms uof usaving5. uThis upinpoint uthat uthe ulack uof utrust uor udemand ufor ucredits ufrom uMFIs ucould

uresult uto utheir uunprofitability. uIt uis ualso unoted uthat uinstitutions uthat ufall uinto uthis ucategory uare

uMFI uwith ucommercial ubanking uphilosophy. uNo uMFI uwould ufeel ureluctant uto umobilise usavings

uand ulending5. uThis uis ubecause; uthey ucompete uamong uthemselves uin uwinning ucustomers, ureaping

umore uprofit ufrom ulending uto umake uthem usustainable. uMost uMFIs uin uNigeria uare uprofit umakers.

uThey uexist uto umake uprofit ufirst, ucreate ujobs uand ureduce upoverty. u

(d) uSavings uMicrofinance uInstitutions u

The ufourth ucategory uof uMFIs uare uthose uwho uare usuccessful uand uhave ubeen ugiven uthe uopportunity

uto umobilise usavings uand ulending ubut, uthey uare uweak uin ulending uand uprovide usubsidised ucredit,

uwhich uputs uthe umobilised usavings uat urisk6. uWhen uthis uhappens, uit umakes uthe uinterest urates uon

usubsidised ucredits uand urates upaid uon udeposits ulow uto ucover ucost uof umobilising usavings uand

uprovide ucredit ueffectively uto uthe upublic. uSubsidised uloans utherefore ureduce uthe uMicrofinance

uInstitution’s ucapacity uto umanage uloan udelinquency urates. uMFIs uthat ufall uunder uthis ucategory uare

ulikely uto uinvest uthe usavings umobilised uin ugovernment utreasuries uand usecurities7. uThey uare

utypically ustate-owned ufinancial uinstitutions uthat uchannel ugovernment usubsidised ucredit uto urural

uborrowers. uWith uregards uto uthis, uAgricultural uDevelopment uBank uand uNigeria uCommercial

uBank ucan ufall uinto uthis ucategory. uIf unot ubecause uof uits ustate ubacking, uthese utypes uof ufinancial

uinstitutions uwould ueasily ucollapse7. u

(e) uLending uand uSavings uMobilisation uMicrofinance uInstitutions u
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The ufinal ucategory uconsists uof uMicrofinance uInstitutions uthat uare usuccessful uin usavings

umobilisation uand ulending. uThese uMicrofinance uInstitutions uare unormally uknown uto uhave ularge

uenough uinterest urate uto ucover uall uoperating ucosts uand urisks uassociated uwith uthe usustainable

uprovision uof umicrofinance uservices. uThese uMFIs udesigned uworkable udocument uto uimplement

utheir ucredit udelivery uand udeposit uto umeet ucredit udemands ufrom uthe upublic uto umake uthem uget

umore uprofit uin ureturn. uMicrofinance uInstitutions uin uthis ucategory uconsist uof ucommercial

uMicrofinance uInstitutions uthat ucan uprovide umicrofinance uon ua ularge-scale8.

There uare uvarious uforms uof ucredit ufacilities uoffered uby ufinancial uinstitutions uto utheir ucustomers.

uThese umay uinclude ushort uterm ucredit, umedium uterm ucredit; ulong uterm ucredit, usecured uand

uunsecured ucredits. uThe ushort-term ucredit uis ua utype uof ucredit uthat uis udue ufor urepayment uafter uone

uyear uof ugranting. uIt uis uusually uused uto umeet uworking ucapital uneeds. uExamples uof ushort-term

ucredit uinclude uoverdraft, ucall ucredit uor ucommercial ucredits9. uThe umedium-term ucredit uis ua utype

uof ucredit ufacility uwhere uits umaturity urate uis umore uthan uone uyear ubut uless uthan ufive uyears. uIt uis

urequired uto ufinance unon-current uassets uwhich uresults uto ugreat ureturns uto uthe ufinancial uinstitution

uwithin uthe ucredit uperiod. uExamples uof umedium-term ucredit uinclude uletter uof ucredit uand

uconsumption ucredit10. uThe ulong-term ucredit uis uused uto ufinance uthe uextension uof unon-current

uassets. uIt uis unormally ularge usums uof umoney uand uas usuch uits umaturity uis umore uthan ufive uyears uof

ugrant. uExamples uof ulong-term ucredit uinclude ustock ureplacement ucredit, uindustrial ucredit uand

uequipment uleasing ucredit. uSome ufinancial uinstitutions ugive uloans uagainst uthe usecurities uof

uconcrete upledges uby uthe uborrower uin ufavour uof ulending. uThe upledged uassets uby uthe uborrower uare

uthe ucollateral usecurities. uCredit ugiven uby ufinancial uinstitutions uregarding uprovision uof usuch

ucollateral usecurities uis utermed uas usecured ucredits. uUnsecured ucredits uare uthose ucredits ugiven uby

ufinancial uinstitutions uwithout uthe udemand uof ucollateral usecurities11. u
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Credit ufacilities ucan ualso ulargely ube ugrouped uinto uperforming uand unon-performing uloans. uIf uthe

ucustomer udoes unot udefault uthe uloan ugiven uto uhim uor uher, uit umeans uthe ufinancial uinstitution uis

uperforming uwell uin uterms uof uloan udealings. uHowever, uwhen uthe ucustomer udelays uor ufails uto

urepay uthe uloan uwith uinterest umakes uit uis udescribed uas unon-performing uloans. uExamples uinclude

udoubtful udebts, ubad udebts uand uloss12.

2.1.1.3 uMicrofinance uInstitutions uin uNigeria

The upotential uof uusing uinstitutional ucredit uand uother ufinancial uservices ufor upoverty ualleviation uin

uNigeria uis uquite usignificant. uAbout u18 umillion upeople, uor u60% uof uthe upopulation, uare upoor uand

umostly uout uof uthe uscope uof uformal ubanking uservices. uAccording uto uthe uNational uMicro uand

uSmall uEnterprise uBaseline uSurvey uof u1999, uthere uare uclose uto u1.3 umillion uMSEs uemploying

unearly u2.3 umillion upeople uor u20% uof uthe ucountry’s utotal uemployment uand ucontributing u18% uof

uoverall uGDP uand u25% uof unon-agricultural uGDP11. uDespite uthis uimportant ucontribution, uonly

u10.4% uof uthe uMSEs ureceive ucredit uand uother ufinancial uservices11. uThe uformal ubanking usector uin

uNigeria uover uthe uyears uhas uregarded uthe uinformal usector uas urisky uand unot ucommercially uviable13.

u

However, udespite uthe uimportance uof uthis usector, uexperience ushows uthat uprovision uand udelivery

uof ucredit uand uother ufinancial uservices uto uthe usector uby uformal ufinancial uinstitutions, usuch uas

ucommercial ubanks uhave ubeen ubelow uexpectation14. uThis umeans uthat uit uis udifficult ufor uthe upoor uto

uclimb uout uof upoverty udue uto ulack uof ufinance ufor utheir uproductive uactivities. uTherefore, unew,

uinnovative uand upro-poor umodes uof ufinancing ulow-income uhouseholds uand uMSEs ubased uon

usound uoperating uprinciples uneed uto ube udeveloped14.

Microfinance uInstitutions ufill ua uneeded ugap uwithin uthe ufinancial uservices uindustry uby uoffering

usmall uloans, uor umicro-loans, uto upeople uunable uto uaccess uconventional uloan uservices.
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uMicrofinance uInstitutions uvary uin usize uand ufunction uwith usome uorganizations ufocusing uentirely

uon umicro ufinancing, uwhile uothers uwork uas uextensions uof ularge uinvestment ubanks15. uPeople uliving

uin uunder-developed uareas ucan uaccess uneeded ufinancial uresources uthrough uthe uservices uprovided

uby uMicrofinance uInstitutions. uIn uthe upast, uMicrofinance uInstitutions u(MFIs) uestablished uusing

ueither uan uNGO uor ua usavings uand ucredit uco-operative usocieties uframework uhave ubeen uimportant

usources uof ucredit ufor umany ulow-income uhouseholds uand uMSEs uin uthe urural uand uurban uareas uof

uNigeria15. u

Microfinance uInstitutions uin uNigeria uare uregulated uunder uThe uMicrofinance uAct, u2005 uand

utheMMicrofinance uRegulations uissued uthere uunder usets uout uthe ulegal, uregulatory uand usupervisory

uframework. uThe uprincipal uobject uof uthe uMicrofinance uAct uis uto uregulate uthe uestablishment,

ubusiness uand uoperations uof uMicrofinance uInstitutions uthrough ulicensing uand usupervision. uThe

uAct uenables uDeposit uTaking uMicrofinance uInstitutions ulicensed uby uthe uCentral uBank uof uNigeria

uto umobilize usavings ufrom uthe ugeneral upublic, uthus upromoting ucompetition, uefficiency uand uaccess.

uIt uis utherefore, uexpected uthat uthe umicrofinance uindustry uwill uplay ua upivotal urole uin udeepening

ufinancial umarkets uand uenhancing uaccess uto ufinancial uservices uand uproducts uby umajority uof uthe

uNigerian’s u(Central uBank uof uNigeria)16.

Before uthe uenactment uof uthis ubill, uthe uMFIs uoperating uin uNigeria uwere uunregulated uunless uthey

uoptionally uentered uthe uAssociation ufor uMicrofinance uInstitutions u(AMFI), ubased uin uNigeria uand

ufunded uby ua uUSAID ugrant. uUnder uthe unew ubill, uMFIs uoperating uin uNigeria uare uvulnerable uto uthe

ufines uimposed uby uthe uCBN ufor uevery uguideline uto uwhich uthey udo unot ucomply. uThe unew

uregulations uwill uprotect uthe u60 upercent uof uthe uNigerian upopulation uwho uare uout uof uthe uscope uof

uthe uformal ubanking uservices ufrom ubogus uMFIs17. u
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Many uMFIs uaccess ucommercial uborrowing uto ufund utheir uportfolio. uOther usources uof ufunds ufor

uoperational uand ufinancial uactivities uare uInternational uNGOs uand uAid uAgencies uincluding

uUSAID, uIFC, uUNDP, uHIVOS, uDANIDA, uEuropean uCommission, uOIKO uCredit, uWorld uVision,

uChurches uand uindividual udonors uamong uother18. uSome ucommercial ubanks uhave ualso uinvested uin

umicrofinance uinstitutions. uMFI uMembers‟ ushares uhave ualso ubeen ua usource ufor ufunds ufor uthe

uMFIs. uDonors uin uNigeria u(such uas uUSAID, uIFC, uUNDP, uHIVOS, uDANIDA, uEuropean

uCommission, uOikocredit, uWorld uVision uetc.) uare uactive unot uonly uin ufunding uMFIs ubut ualso uin

uproviding ucapacity ubuilding uservices18.

2.1.2 uCredit uRisks

Credit uis uthe udirect uborrowing uof umoney uor uloan ufrom ufinancial uinstitutions. uIt uis uthat uwhich uis

uprovided uby ua ufinancial uinstitution uor udebt uwhich uis uowed19. uThe uprovision uof ucredit uto

ucustomers uby ufinancial uinstitutions uand uother uroutine uactivities uand utransactions uresult uto urisk.

uRisk uis udefined uas uthe uinsecurity uabout uthe ufuture uand uthe uexpression uof uthe ufuture udanger uthat

uthe ueffective ufuture uoutcome uwill udeviate ufrom uthe uexpected uor uplanned uoutcome uin ua unegative

uway. uThis udefinition uhighlights uon uspeculation uof urisk uin uthe ufuture uand uhow uit ucan uaffect uthe

uoutcome uor uperformance uof uan uinstitution uin uachieving uits ustated ugoal uor uobjectives. uThis

udefinition ufits uinto uthe ueffective uways uof umanaging ufuture urisk. uThis uis ubecause uwhen uan

uinstitution uspeculates ua ukind uof urisk, ube uit uoperational uor ucredit urisk, uthen uthe uinstitution ucan

ustart udeveloping uplans uto uaddress uor uprevent uit ufrom uhappening19. u
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Risks uthat uoccurred uin ufinancial uinstitutions ucan ube ugrouped uas ucredit urisk, uinterest urisk,

uoperational urisk, umarket urisk, ulegislative urisk uand ureputation urisk20. uAmong uthe urisks, ucredit urisk

uis uthe umost ufrequent uthat ufinancial uinstitutions uexperience uespecially uin uboth uthe udeveloped uand

uthe udeveloping ucountries. uThis uis ubecause uthe urisk udepends upredominantly uon ucustomers. uCredit

urisk uis udefined uas uthe usituation uwhere ucounterparty ufails uto umeet uits uobligations uin uharmony uwith

ulay udown uprocedures uor uagreed uterms. uWithin uthe ucontext uof ubanking uinstitutions, ucredit urisk uis

uthe usituation uwhere ua uborrower udefaults uin upayment uof uloan. uDefault uis uthe utotal uor upartial uloss

uof uany uamount ulent uto uthe uborrower. uA ularge udefault urate uresult uto ugreat ulosses uand

uconsequently ulead uto ubankruptcy uand uinsolvency uof uthe ubank21.

Credit urisk uis uthe udegree uof uvalue ufluctuations uin udebt uinstruments uand uderivatives udue uto

uchanges uin uthe uunderlying ucredit uquality uof uborrowers uand ucounterparties. uCredit urisk uas ulosses

ufrom uthe urefusal uor uinability uof ucredit ucustomers uto upay uwhat uis uowed uin ufull uand uon utime.

uCredit urisk, utherefore, urefers uto uthe upotential uthat ua uborrower uwill ufail uto umeet uits uobligations

u(principal, uinterests, ucommissions) uon utime uor uin uaccordance uwith uthe uagreed uterms. uCredit urisk

uis uthe uexposure ufaced uby ubanks uwhen ua uborrower u(customer) udefaults uin uredeeming udebt

uobligations uon udue udate uor uat umaturity. uThis urisk uinterchangeably ucalled u“counterparty urisk‟ ucan

uput uthe ubank uin udistress uif unot uadequately umanaged. uThe umain usources uof ucredit urisk uinclude,

ulimited uinstitutional ucapacity, uinappropriate ucredit upolicies, uvolatile uinterest urates, upoor

umanagement, uinappropriate ulaws, ulow ucapital uand uliquidity ulevels, udirect ulending, umassive

ulicensing uof ubanks, upoor uloan uunderwriting, ulaxity uin ucredit uassessment, upoor ulending upractices,

ugovernment uinterference uand uinadequate usupervision uby uthe ucentral ubank22.

uAn uincrease uin ubank ucredit urisk ugradually uleads uto uliquidity uand usolvency uproblems. uCredit urisk

umay uincrease uif uthe ubank ulends uto uborrowers, uit udoes unot uhave uadequate uknowledge uabout. uIn
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uthe ubanking usystem, urisk umanagement uplays uan uimportant urole uand uregulators uof uthe ubanking

usystem uare uresponsible ufor ucontrolling ubanks urisk uexposures uin uorder uto uavoid ufinancial uand

ueconomic ucrises. uCredit urisk umanagement uneeds uto ube ua urobust uprocess uthat uenables ufinancial

uInstitutions uto uproactively umanage ufacility uportfolios uin uorder uto uminimize ulosses uand uearn uan

uacceptable ulevel uof ureturn ufor ushareholders23. u

Credit urisk umanagement urefers uto umeasures uemployed uby ubanks uto uavoid uor uminimize uthe

uadverse ueffect uof ucredit urisk. uCredit urisk umanagement uaccordingly uis ua ustructured uapproach uto

umanaging uuncertainties uthrough urisk uassessment, udeveloping ustrategies uto umanage uit, uand

umitigation uof urisk uusing umanagerial uresources. uThe ustrategies uinclude utransferring uto uanother

uparty, uavoiding uthe urisk, ureducing uthe uconsequences uof ua uparticular urisk. uAdequately umanaging

ucredit urisk uin ufinancial uinstitutions uis ucritical ufor uthe usurvival uand uoptimal uperformance uof uthe

ufinancial uinstitutions. uCredit urisk uarises ufrom ua udebtor ubeing uunlikely uto upay uits uobligations uor

udeterioration uof uthe ufinancial ucapacity uof uthe udebtor(s) uresulting uin uan ueconomic uloss ufor uthe

ubank. uCredit urisk ualso uarises ufrom uloan uagreements usigned ubetween ua ubank uand uindividuals,

ucorporations, ufinancial uinstitutions uor ustate24.

uAlthough, ubanks uloans uare uthe umost uvisible usource uof ucredit urisk; ucredit urisk uequally uarises ufrom

uother ubanking uactivities usuch uas uon uand uoff-balance usheet uactivities. uBanks ualso ufaces ucredit urisk

uwhen uthey utrade uvarious ufinancial uinstruments usuch uas ubank ureceipts, uinterbank utransactions,

uexchange urate utransactions, ufuture, uswaps uand uoptions ucontracts. uThe ucomponents uof ucredit urisk

umanagement uare uloan uloss uprovision, unon-performing uloans uto utotal uassets uand utotal uloans uand

uadvances uas ua uratio uof utotal uassets. uLoan uloss uprovision umeasures unonperforming uloan uas ua uratio

uof utotal uloans25. uLoan uloss uprovision uis uan uimplicit ucost uthat ucaptures uthe uimpact uof ucredit urisk

uexposure uof ubanks uin utheir ulending uportfolio. uLoan uportfolio uis uone uof uthe ugreatest usources uof
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urisk uto uthe uquality uof ubank uasset ubecause ubank uloans uand uadvances ubasically umake uup uthe

ulargest uasset uand umajor usource uof ubank urevenue. uIt uimplies uthat uthe ulevel uof uinterest urisk

uinherent uin uthe ubank uloans umight udepend uon uthe uclassification uof uits uloan uportfolio. uBanks uwith

uhigher ucredit urisk uexposure uin utheir ulending uportfolio uwould ube urequired uto umaintain ua uhigher

ulevel uof uloan uloss uprovision26. uVariations uin uloan uloss uprovision uaffect uprofitability uas uwell uas

ucapital upositions uof ubanks uwhich uhave ua ustrong uimplication uon ucredit usupply. uThis usuggests uthat

uloan uloss uprovision uis uone uof ufactors uthat uaffect ubusiness ucycle uvolatility uindicating uthat

udecreases uin ubank uloan uloss uprovisions uincreases ubank ulending26. u

A ucritical uobservation uof uthe ucommercial ubanks uin uNigeria ushowed uthat uin uthe uyear u2000 ufor

uinstance, uthe uratio uof unonperforming uloans uto utotal uloans uof uthe uindustry uwas u21.5% uand uas uat

uthe uend uof u2001, uthe uratio uhad uimproved uto u16.9%. uIn u2002, u2003 uand u2004, uthe uratio

udeteriorated uto u21.3%, u21.6% uand u23.8% urespectively. uHowever, uin u2005, u2006, u2007 uand u2008

uthere uwere uconsistent uimprovement uof; u18.1%, u8.8%, u8.4% uand u6.3% urespectively u(CBN).

uUnfortunately, unon-performing uloans uis ubecoming ucyclical uin uNigerian ubanks. uThe ucommercial

ubanks urecorded uan uincrease uin unon-performing uloans ufrom uN344.26 ubillion uas uat uAugust u2013,

uto uN400.57 ubillion, uas uof uAugust u2014 uwhich urepresents ua u16.36% uincrease. uAlso, utotal ucredit

udelivery urecorded ua ugrowth urate uof u23.8% uin u2004, u30.4% uin u2005, u40.9% uin u2006, u82.7% uin

u2007 uand u62.3% uin u2008. uUnfortunately, unon-performing uloans uis ubecoming ucyclical uin

uNigeria27. u

The uDeposit uMoney uBanks urecorded ua uN56.31 ubillion uincrease uin unon-performing uloans ufrom

uAugust u2013 uto uAugust u2014. uThe uincrease uin unon-performing uloans ufrom uN344.26 ubillion uas

uat uAugust u2013, uto uN400.57 ubillion, uas uat uAugust u2014, urepresents ua u16.36% uincrease uGross

uloans uof ubanks ualso uincreased ufrom uN9.278 utrillion uin uAugust, u2013 uto uN11.229 utrillion uas uat
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uAugust, u2014 uand uthis urepresents u21.03% uincrease uin ugross uloans28. uAdequately umanaging

ucredit urisk uin ufinancial uinstitutions uis ucritical ufor uthe usurvival uand uoptimal uperformance uof uthe

ufinancial uinstitutions. uA usound ucredit urisk umanagement uframework uis ucrucial ufor ubanks uto

uenhance uprofitability uand uguarantee usurvival. uCredit urisk umanagement umaximizes ubank’s urisk

uadjusted urate uof ureturn uby umaintaining ucredit urisk uexposure uwithin uacceptable ulimits uin uorder uto

uprovide uframework ufor uunderstanding uthe uimpact uof ucredit urisk umanagement uon ubanks‟

uprofitability28.

Loans uand uadvances uare uthe ulargest uand uthe umost uobvious usource uof ucredit urisk, uhowever, ucredit

urisk ucould ustem ufrom uactivities urelating uto uboth uon uand uoff-balance usheet utransactions. uBank

ucredit uinherently ucontains uan uelement uof uthe urisk uof udefault uby uthe udebtor. uThe ubank ugranting

uthe ucredit uhas uno ucontrol uover uthe uinherent urisk. uThus, urisk uis udetermined uby ufactor uextraneous

uto uthe ubank usuch uas ugeneral uunemployment ulevels, uchanging usocioeconomic uconditions,

udebtors’ uattitudes uand upolitical uissues29. u uCredit urisk uis uthe urisk uthat uan uasset uor uloan ubecomes

uirrecoverable, uin uthe ucase uof utotal udefault uor uthe urisk uof udelay uin uservicing uof uloans uand

uadvances. uBasel uCommittee uof uBanking uSupervision u(BCBS) udefined ucredit urisk uas uthe

upossibility uof ulosing uthe uoutstanding uloan upartially uor utotally udue uto ucredit uevents u(default urisk)29.

u

Banks uare uincreasingly ufacing ucredit urisk u(or ucounterparty urisk) uin uvarious ufinancial uinstruments

uother uthan uloans, uincluding uacceptances, uinterbank utransactions, utrade ufinancing uforeign

uexchange utransactions, ufinancial ufutures, uswaps, ubonds, uequities, uoptions, uand uin uthe uextension

uof ucommitments uand uguarantees, uand uthe usettlement uof utransaction. uBasel uCommittee uon

uBanking uSupervision udefines ucredit urisk uas uthe upotential uthat ua ubank uborrower uor ucounterparty

uwill ufail uto umeet uits uobligations uin uaccordance uwith uagreed uterms. uCounterparty urisk ucomes
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ufrom unon-performance uof ua utrading upartner29. uCredit urisk uas ua urisk ubased uon uthe uassumption uthat

ua uborrower uwould udefault uin urepayment uto uthe ulender. uCredit urisk uin ubanks uarises ufrom utwo

usources unamely usystematic uand uidiosyncratic. uSystematic urisk urepresents uthe ueffects uof

uunexpected uchanges uin umacroeconomic uand ufinancial umarket uconditions uon uthe uperformance uof

uborrower uguarantees, uand uthe usettlement uof utransaction30. uCredit urisk uis uthe upotential uthat ua ubank

uborrower uor ucounterparty uwill ufail uto umeet uits uobligations uin uaccordance uwith uagreed uterms.

uCounterparty urisk ucomes ufrom unon-performance uof ua utrading upartner. uCredit urisk uis ua urisk ubased

uon uthe uassumption uthat ua uborrower uwould udefault uin urepayment uto uthe ulender. uCredit urisk uin

ubanks uarises ufrom utwo usources unamely usystematic uand uidiosyncratic. uSystematic urisk urepresents

uthe ueffects uof uunexpected uchanges uin umacroeconomic uand ufinancial umarket uconditions uon uthe

uperformance uof uborrower31.

2.1.3 u u uSources uof uCredit uRisks uin uFinancial uInstitutions u

Credit urisk uoccurs uas ua uresult uof uloans ugranted uby ufinancial uinstitutions. uThe uactivities uof

ufinancial uinstitutions usuch uas ubookkeeping, utrading, uboth uon uand uoff uthe ubalance usheet, uare

usources uof ucredit urisks. uRecently, ufinancial uinstitutions uincreasingly uface ucredit urisk uin uvarious

ufinancial uinstruments uother uthan uloans uincluding uswaps, uequities, uforeign uexchange, uand

ufinancial ufutures uand uin uthe uexpansion uof ucommitments uand uguarantees, uand uthe usettlement uof

utransactions33. u

Credit urisks uare uusually useen uas ua uresult uof usystematic urisk uderived ufrom uthe umacro ustandpoint.

uThe uhuge uproblems uin ufinancial uinstitutions uthat uis ucaused uby uthe ufailure uof ufinancial umarket

uparticipants uto umeet urepayment urequirements uon uexpansions uof ucredit uis ucharacterized uas

usystematic urisk34. uThe uproblem uis usystematic ubecause uthe uincapacity uof uone uparticipant uto urepay

uthe uloan ucan uresult uto uan uinability uof uthe uother uparticipant uto umeet uloan uobligations34. u u
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2.1.3.1 uInternal uand uExternal uSources uof uCredit uRisks u

Credit urisk ucan ube ugrouped uinto uinternal uand uexternal usources. uThe usources uof ucredit urisk uinclude

ubad ugovernance, uunsuitable ucredit upolicies, ureduce ucapital uand uliquidity ulevels, uexplosive

uinterest urates, upoor ugovernance uand umanagement ucontrol35. uOther uexternal usources uof ucredit urisk

uinclude udirected ulending, ureckless ulending, upoor uloan uunderwriting, uunsuitable ulaws, upoor

ulending upractices, uhuge ulicensing uof ufinancial uinstitutions uincluding uCredit uUnions, upoor ucredit

uassessment, ucarelessness uin ucredit uassessment, ulimited uinstitutional ucapacity uinsufficient

usupervision uand ugovernment uinterference. uThese usources uof ucredit urisks uare umuch udocumented

uin uliterature. uThe udegree uof uthe uabove-mentioned uexternal usources uof ucredit urisks uvaries uacross

ucountries35. u

Apart ufrom uthe uexternal usources uof ucredit urisks ustated uabove, uthere uare ualso uinternal ucredit urisk

usources. uThe ufinancial uincentives ugiven uto uworkers uat ufinancial uinstitutions uare uregarded uas uan

uinternal usource uof ucredit urisk. uThis uis ubecause usuch uworkers uhave ua ustrong upropensity uto umoral

uhazards uand uopportunism uby ulending uto uweakly ufunctioning uindividuals uand ufirms uwith

uuncertain ucredit urecords. uThe uperiod uof uinformation uasymmetry uand uuncertainty, uit uis unot ueasy

uto uplan uan uincentive uscheme ufor uworkers uat ufinancial uinstitutions uwho uoversee ulending uand

ucredit. uIt uhas ubeen umentioned uthat uinternal usources uof ucredit urisk uare umuch uacknowledged uin

uresearch. uThe uassumption uis uthat uthese uworkers uat uthe ufinancial uinstitutions uwill ube uresponsible

ufor uwhat uthey uare uworking ufor, uand utheir uaction uperfectly ureflects uthe uinterests uof ubanks36. uTo

uaddress uthe ueffects uof uthese ufactors, uit uis uimportant ufor ufinancial uinstitutions uto uprovide uservices

uto ugreater upercentage uof ucustomers, ushare uinformation uabout uborrowers, ureduce unon-performing

uloans, ustabilize uinterest urates uand uimprove ubank udeposits, ureduce uloan udefault uand ustrengthen

ucorporate ugovernance36. u
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2.1.3.2 u uCredit uRisk uManagement uand uBank uPerformance

Credit urisk uwas udefined uas uthe upotential uthat ua ubank uborrower uor ucounter uparty uwill ufail uto umeet

uits uobligation uin uaccordance uwith uagreed uterm. uThe useverity uof ucredit urisk ureduced uthe ubalance

usheet uof ufinancial uinstitutions uduring uand uafter uthe u2007-2009 ufinancial ucrisis uand uthis ubrought

uabout usignificant uchanges uin uhow ubanks uoperate uand uparticularly uhow uthey umanage urisks37.

By ubeing uexposed uto ucredit urisk, ubanks uhave ubeen ufaced uwith ua ulot uof uproblems. uThe ubanks

ucouple uof uyears uago urealized uthat ucredit urisk uis uimportant, uand uthe ubanks uneed uto umonitor,

uidentify, ucontrol uand umeasure uit uas uit’s uvery usignificant. uDue uto uthis, uthe ueffective umanagement

uof ucredit urisk uhas ubecome ua ucritical ucomponent uof uapproaching urisk umanagement. uThis

uapproach uwill ube uespecially uimportant uin uterms uof uthe ulong-term usuccess uof uany ubank. uBanks

unow uensure uthat uthey uhave ularge uamounts uof ucapital uagainst uany uform uof ucredit urisks uso uthat

uthey ucan ube uin uposition uto uadequately utackle uany urisks uwhich uwill ube uincurred38.

Credit urisks uare usome uof uthe umost uprevalent urisk uelements uin uthe ubooks uof umost ufinancial

uinstitutions uand uif unot umanaged uin uthe umost uefficient umanner, ucan uweaken uindividual ubanks uor

ueven ucause umany uepisodes uof ufinancial uinstability uby uaffecting uthe uwhole ubanking usystem. uThus,

uto uthe ubanking usector, ucredit urisk uis uan uinherent uand ucrucial upart. uCredit urisk uarises uwhenever ua

uborrower uis uexpecting uto uuse ufuture ucash uflow uto upay ua ucurrent udebt. uThe urisk uis uprimarily uthat

uof uthe ulender uand uincludes ulost uprincipal uand uinterest, udisruption uto ucash uflows uand uincreased

ucollection ucosts. uThe uloss umay ube ucomplete uor upartial uand ucan uarise uin useveral ucircumstances.

uTo ureduce uthe ulender’s ucredit urisk, uthe ulender umay uperform ua ucredit ucheck uon uthe uprospective

uborrower, umay urequire uthe uborrower uto utake uout uappropriate uinsurance uor useek usecurity uor

uguarantees uof uthe uthird uparties39.



28

Credit urisks ucan ube uclassified uinto umany uforms usuch uas uoptions, uequities, umutual ufunds, ubonds,

uloans uand uother ufinancial uissues, uas uwell uas uextensions uof uguarantees uand uthe usettlements uof

uthese utransactions. uIt’s uimportant uto uconsider ucredit urisk uvery useriously uin uorder uto uincrease

ushareholder uvalue uthrough upresentation uand uvalue uoptimization, uincrease uconfidence uin uthe

umarketplace, uand ualleviate uregulatory uconstraints uand udistortions40. uThe uBased uII uAccord

uspecifics uthat ubanks umust uhave unew uprocedures ufor umeasuring uagainst ucredit urisks28. uCredit urisk

umanagement upractices udiffer ufrom ubank uto ubank. uGenerally, uthese utypes uof upractices uare

udependent uon uthe utype uand ucomplexity uof uthe ucredit uactivities uwhich uare utaken uby uthe ubanks. uIn

urecent uyears ubanks uhave ubeen uusing umodels ufor ucredit urisk umanagement40.

Lenders umitigate ucredit urisk uby uusing useveral umethods; uRisk-based upricing; uwhere ulenders

ucharge ua uhigher uinterest urate uto uborrowers, uwho uare umore ulikely uto udefault. uThis uestimates uthe

ueffect uon uyield uthat uis ucredit uspread uwhich ureflects uthe uadditional unet uyield uan uinvestor ucan uearn

ufrom ua usecurity uwith umore ucredit urisk urelative uto uone uwith umore ucredit urisk. uCovenants: ulenders

umay uwrite ustipulations uon uthe uborrower uinto uloan uagreements, uCredit uinsurance uand ucredit

uderivatives; ulenders uand ubond uholders umay uhedge utheir ucredit urisk uby upurchasing ucredit

uinsurance uor uhave ucontracts uthat utransfer uthe urisk ufrom uthe ulender uto uthe useller uin uexchange ufor

upayment. uTightening, udiversification, uDeposit uinsurance uamong uothers41. u

The umain ufunction uof uthe urisk umanager uis uto umonitor, umeasure uand ucontrol ucredit urisk. uIt

uincludes uidentification uof upossible uevents uor ufuture uchanges uthat ucould uhave ua unegative uimpact

uon uthe uinstitution’s ucredit uportfolio uand uthe ufinancial uinstitution’s uability uto uwithstand uthe

uchanges. uReduced ucredit urisk uencourages ueffective urisk umanagement uwhich urequires ua ureporting

uand ureview ustructure uto uensure uthat urisks uare ueffectively uidentified, uand uresponses uare uin uplace. u

uRisk umonitoring ucan ube uused uto umake usure uthat urisk umanagement upractices uare uin uline uand
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uproper urisk umonitoring ualso uhelp ubank umanagement uto udiscover umistakes uat uearly ustage uand

udeal uwith umoral uhazard uproblem42.

Loans uare uthe ularger usource uof ucredit urisk uto umicrofinance ubanks. uNevertheless, uother usources uof

ucredit urisk uexist uthroughout uthe uoperations uof ua ubank. uBanks uare uslowly ufacing ucredit urisk u(or

ucounter-party urisk) uin udiverse ufinancial uinstruments uother uthan uloans, uin uaddition uto, uinter-bank

utransactions, uforeign uexchange utransactions, uacceptance, ufinancial ufutures, uswaps, ubonds,

uequities, uoptions, utrade ufinancing, uand uin uthe uextension uof ucommitments uand uguarantees, uand

uthe usettlement uof uundertakings. uThe uaim uof ucredit urisk umanagement uis uto ubuild uup ua ubank’s urisk

uadjusted urate uof ureturn uby uconserving ucredit urisk uexposure uwithin uacceptable uparameters. uBanks

uneed uto umanage uthe ucredit urisk uinherent uto uthe uentire uportfolio uas uwell uas uthe urisk uin uindividual

ucredits uas utransactions43.

Credit urisk umanagement ushould ube uat uthe ucore uof ubanks uoperations uin uorder uto ukeep uup ufinancial

usustainability uand ureaching umore uclients. uDespite uthese ufacts, uover uthe uyears uthere uhas ubeen

uincreased unumber uof usignificant ubank uproblems uin uboth, umatured uas uwell uas uemerging

ueconomies38. uBank uproblems, umostly ufailures uand ufinancial udistress uhave uafflicted unumerous

ubanks, umany uof uwhich uhave ubeen uclosed uby uthe uregulatory uauthorities. uAmong uother

udeterminants, uweakness uin ucredit urisk umanagement uhas uall ualong ubeen ucited uas uthe umain ucause

ufor ubank uproblems. uSince uexposure uto ucredit urisk upersists uto ube uthe uleading usource uof udeadlocks

uin ubanks uworld-wide, ubanks uand utheir usupervisors ushould ube uable uto udraw uuseful ulessons ufrom

upast uexperiences38. uBanks ushould unow uhave uan uavid uawareness uof uthe uneed uto urecognise,

umeasure, umonitor, uand ucontrol ucredit urisk uas uwell uas uto udetermine uthat uthey uhold uadequate

ucapital uagainst uthese urisks uand uthat uthey uare uadequately ucompensated ufor urisks uincurred44.
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uRisk uManagement urepresents ua uburning uissue uamong uorganizations uin udifferent unations uof uthe

uworld. uThis uis ubecause uthe uability uof uan uorganization uto ucontinue uto uoperate uinto uthe uforeseeable

ufuture udepends uon umanaging urisks uand uuncertainties uand uconverting uthe udownside uof urisks uto

uupside urisks uto ucreate ucompetitive uadvantage uthat uwill uensure uorganizational usurvival. uThe

udiscourse uon urisk umanagement uis uparticularly utopical uamong ufinancial uinstitutions ubecause uthey

uare uexposed uto uall ukinds uof urisks uincluding ustrategic urisk, uoperational urisk, usecurity urisk,

ureputational urisk, ulegal urisk, umoney ulaundering urisk, uand ucross uborder urisks45. uMeanwhile,

ufinancial uinstitutions ucannot uafford uto ucollapse, uas usuch ueventuality ucould ucreate usystemic urisks,

uwhich ucould uweaken unot uonly uthe ufinancial usystem ubut uthe ueconomic usystem uof ua unation uat

ularge46. uThus, uit ubecomes uimportant ufor ufinancial uinstitutions uto uput uin uplace uadequate urisk

umanagement uprocesses uand ustructures ufor uthem uto uoperate uas ugoing uconcern, uand uto ueffectively

uperform utheir uroles uof umediating ubetween uthe udeficit uand usurplus uunit uof uthe ufinancial usystem46. u

Microfinance ubanks uoccupy ua ustrategic uposition uin uthe uvalue uchain uof uany ufinancial usystem, uas

uthey umake ufinance umore uaccessible uto uthe ufinancially udisadvantaged uwho umay ube uunable uto

uaccess ufinance ufrom uconventional udeposit umoney ubanks udue uto ustringent uconditions ufor

uobtaining uloans uand uadvances47. uThere uis utherefore uno udenying uthat umicrofinance ubanks uare

ucritical ufor urealizing ufinancial uinclusion ugoals uin uthe unations uof uthe uworld, uespecially uin

udeveloping ucountries47. u

Despite uthe uwell uacknowledged urelevance uof uEnterprise uRisk uManagement u(ERM) uto

uorganizational usurvival uin uthe ufinancial uservice usector, ustudies uon urisk umanagement upractice uof

umicrofinance uinstitutions uare ulimited uin ucomparison uto ucommercial ubanks uand uother unon-bank

ufinancial uinstitutions. uMost uof uthe ustudies uon uERM uemanate ufrom udeveloped ucountries42.

uStudies uon uERM uof umicrofinance ubanks uare uscanty uin uNigeria, uas umost ustudies uhave ufocused uon
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ucommercial ubanks. uKnowledge uis ulimited uon uthe ufactors uinfluencing uERM uof umicrofinance

ubank uin uthe uNigerian ucontext. uAs umicrofinance ubanks uwould utypically uinvest uresources uto

uimplement uERM uinitiatives, ulittle uis uknown uon uthe uextent uto uwhich uthis uhas uimpacted

uorganizational usustainability. uIn uthe ucontext uof uthis ustudy, uorganizational usustainability uis uthe

uability uof umicrofinance ubanks uto ucontinue uto uoperate uin uthe uforeseeable ufuture, uas uthe uindustry

uis ureplete uwith uhistory uof umicrofinance ubanks uthat uhave ufailed ushortly uafter ucommencing

uoperations48. u

Nigeria ucurrently uhas ueight uhundred uand ueighty-two u(882) ulicensed umicrofinance ubanks uin

uNigeria uas uof uSeptember u20, u2018. uWith usuch ua usizeable uand ugrowing unumber uof umicrofinance

ubanks uin uNigeria ucontributing uto umicro ufinancing uin uthe ucountry, ua ustudy uon uthe urisk

umanagement upractice uof umicrofinance ubanks uin uNigeria uis uconsidered utopical, utimely uand

uimportant, uas usuch uknowledge uwould ube uimportant uin uaddressing usome uof uthe uchallenges ufacing

umicrofinance ubanks uin uNigeria, uwith ua uview utowards urepositioning uthem ufor ucompetitiveness

uand ueffectiveness uof uservice udelivery49.

The urisks uinherent uin uthe umanagement uof ufunds uby ufinancial uinstitutions uvaries uin utype, uduration

uand useverity. uThis ubrings uto ufore uthe uneed ufor ufinancial uinstitutions, uincluding umicrofinance

ubanks, uto uevolve uvarious ustrategies ufor umanaging urisks. uSome uof uthe urisks uinclude uStrategic urisk,

uOperational urisk, uSecurity urisk, uReputational urisk, uLegal urisk, uMoney ulaundering urisk, uand uCross

uBorder urisks, uamong uother50. u

Strategic urisk uis uthe ucurrent uand uprospective uimpact uon uearnings uor ucapital uarising ufrom uadverse

ubusiness udecisions, uimproper uimplementation uof udecisions, uor ulack uof uresponsiveness uto

uindustry uchanges. uStrategic urisk uis ua ufunction uof uthe ucompatibility uof uan uorganization’s ustrategic

ugoals, uthe ubusiness ustrategies udeveloped uto uachieve uthose ugoals, uthe uresources udeployed uto
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uachieve uthose ugoals, uthe uresources udeployed uagainst uthese ugoals, uand uthe uquality uof

uimplementation51. u

Operational urisks utake uthe uform uof uinaccurate uprocessing uof utransactions, uunenforceability uof

ucontracts, ucompromises uin udata uintegrity, udata uprivacy uand uconfidentiality. uOperational urisk uas

utransaction urisk uand uexplained uthat uit uis uthe ucurrent uand uprospective urisk uto uearnings uand ucapital

uarising ufrom ufraud, uerror, uand uthe uinability uto udeliver uproducts uor uservices, umaintain ua

ucompetitive uposition, uand umanage uinformation. uA uhigh ulevel uof utransaction urisk umay uexist uwith

uinternet ubanking uproducts, uparticularly uif uthose ulines uof ubusiness uare unot uadequately uplanned,

uimplemented uand umonitored52. u

Security urisk urefers uto uthe uunauthorized uaccess uor uintrusion uto ua ubank’s uinformation usystems uand

utransactions. uUnauthorized uaccess uto ucustomers’ uaccount uand uother uconfidential uinformation uare

uinherent udanger uwhen udeploying uInternet ubanking ufacilities. uReputational urisk uis uthe ucurrent uand

uprospective uimpact uon uearnings uand ucapital uarising ufrom unegative upublic uopinion uand uit uaffects

uthe uinstitution’s uability uto uestablish unew urelationships uor uservices51. uReputational urisk umay

uexpose uinstitution uto ulitigation, ufinancial uloss, uor ua udecline uin uits ucustomer ubase. u uAs uthere uare

umyriads uof urisks uthat ufinancial uinstitutions uare uexposed uto, uthere uare useveral uapproaches ufor

umanaging urisks, uwhich uinclude ubut uare unot ulimited uto uTop uManagement/ uCEO ucommitment

u(tone uand umessaging ufrom uthe utop)51.

2.1.3.3 uRisk uPolicies uand/or uMission uStatements uof uMicrofinance u

Determinants uand uImpact uof uEnterprise uRisk uManagement u(ERM) uon uSustainability uof

uMicrofinance uincluding uadapting uany ucompany urisk uor uaudit ucommittee ucharter uto uincorporate

uERM; uExistence uof uan uERM uTeam uin ucharge uof umanaging uthe urisk; uGathering urisks uacross uthe

uorganization uby uencouraging uall uemployees uto ureport urisks; uAdoption uor udevelopment uof ua urisk
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uframework; uIncorporating urisk uinto uappropriate uemployees’ ujob udescriptions uand uresponsibilities;

uIncorporating urisk uinto uthe ubudgeting ufunction; uIntegrating urisk uidentification uand uassessment

uinto uthe ustrategy uof uthe uorganization; uSensitizing, utraining uand udeveloping ustaff uon uenterprise

urisk; uand uUse uof ufinancial umanagement utools usuch uas usensitivity uanalysis, usimulation, ushorter

upayback uperiod, uetc. uto umanage ufinancial urisks52. u

As uthere uare uvarious ustakeholders uwith, usometimes, uconflicting uinterest uin uan uorganization, uthere

ucould ube uvarious ufactors uwhich umay uaffect uthe uERM uof ufinancial uinstitutions53. uThe utheory uof

uinstitutional uisomorphism usuggests uthat ua ucollection uof ufactors umay uexert uon uthe umanagement

upractice uof uorganizations uexposed uto usimilar uenvironmental uconditions, usuch uthat uthe ustructure

uor umanagement upractice ufor usuch uorganizations uare usimilar. uThe uinstitutional utheory uadduced

uthree uisomorphic ufactors uwhich umay uexert uon uorganisations uto ube usimilar, unamely: unormative,

umimetic uand ucoercive ufactors. uThe uNormative ufactors ustem ufrom ustakeholder ugroups uor

uorganizations uthat umay uinfluence uthe upractice uof uan uorganization uby umaking urecommendations

uon ubest upractice. uConsultants, uprofessionals uor uexperts uthat uan uorganization udepends uon ufor

uassistance uand utechnical uguidance umay unormatively uinfluence uthe umanagement upractice uof

uorganizations54. u

Mimetic ufactors ucapture uthe ueffect uthat uother uorganizations uwhich uan uorganization uemulates,

umimics uor utries uto uresemble uaffect uorganizational upractice. uMimetic uinfluence umay ucome ufrom

uindustry uleaders, uleading ucompetitors uor uother uorganizations ucontrolled uby uthe usame

uManagement uteam u(such uas uparent ucompanies, usubsidiaries uor uassociate ucompanies). uCoercive

ufactors ucome ufrom uexternal upressure. uOther uorganizations, ustakeholder uor uinstitutions umay ube

uable uto uexert upressure uon uan uorganization ubecause uthey uwield usuch uinfluence uor uare uable uto

ucoerce uor uforce uan uorganization uto uimpement uan uinitiative uor uadopt ua upractice55. u
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The ucontextualization uof uthe uinstitutional utheory uof uisomorphism uto uthis ustudy uimplies uthat uthe

uERM upractice uof umicrofinance ubanks umay ube usimilar ubecause uit umay ube uinfluenced uby ua

ucombination uof unormative, umimetic uand ucoercive ufactors. uGovernment uregulations uthrough uthe

uCentral uBank uof uNigeria, uCompany’s ushareholders umandates uand urequirements uof ufinancial

uinstitutions/Fund uProviders umay uforce uor ucoerce umicrofinance ubanks uto uimplement uERM u(i.e.

uinfluence uof ucoercive uinstitutional ufactors). uThe udesire uto usatisfy ucustomer uto usurvive

ucompetition umay ualso uforce umicrofinance ubanks uto uimplement urobust uERM upractice u(coercive

uinstitutional ufactors)56. u

The uneed uto uembrace ubest upractice uas uimplemented uby uMultinational ufinancial uinstitutions uand

ucompetitors umay uaffect uERM upractice uof umicrofinance ubanks u(Mimetic uinstitutional ufactors).

uThe urecommendations uof uexperts, uprofessional ubodies uand uconsultants uthat upartner uwith

umicrofinance ubanks umay ualso ushape uERM upractice u(normative uinstitutional ufactors). uPrior

ustudies uhave uinvoked uthe uinstitutional utheory uto uexplain usimilarity uin umanagement upractice57. u

Scholars uhave usuggested uthat uthe uextensive uimplementation uof uERP ucan usustain uorganizational

uperformance. uThis uis uhinged uon uthe uargument uthat uERM uencourages ua uproactive uapproach uto

urisk umanagement. uSince uthe urisks ucan ube uanticipated, ucontrol umeasures uto uminimize uthe urisks

ucan ube uimplemented uin uadvance. uFurther, uas urisk uhas uits uupside, uproactively umanaging urisks uas

uadvocated uby uERM uenables uan uorganization uto uforesee uopportunities uinherent uin urisks, usuch uthat

uthe uorganization ucan utake ua uposition uwhich uactualizes uthe ubenefits uor uupside uof uthe urisk. uERM

ualso uassist uan uorganization uin urefraining ufrom uactions uor uactivities uthat uinvokes uthe unegative

uside uof urisks uwhich ueventually uresults uinto ulosses58. uTaken utogether, uby uavoiding uactivities uor

uplacing umitigating umeasures uthat ublocks uthe unegative uside uof urisks uon uone uhand, uand uinstituting

umeasures uthat ucash uin uon uthe ubenefits uof uthe uupside uof urisks, uorganizations ucan ugo ubeyond
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umaintaining ushareholders uvalue uto ucreating uand usustaining uvalue ufor ustakeholders, uthereby

uenhancing uorganizational usustainability. u

Results ufrom uan uanalysis uof usurvey udata uobtained ufrom u104 umicrofinance ubanks uin uLagos,

uNigeria, uusing ustructural uequation umodelling u(SEM) uand uleast usquare uregression, usuggests uthat

uCompany’s ucustomers uexert uthe ugreatest uinfluence uon uERM upractice, ufollowed uby uCompany’s

ushareholders59. uOther uinstitutional ufactors usuch uas uGovernment uregulations, ufinancial

uinstitutions/Fund uProviders, uCompetitors’ uactivities, uMultinational uorganizations, uand

uRecommendations uof uConsultants/ uProfessional ubodies uhave uno usignificant uimpact uon uERM

upractice uof umicrofinance ubanks uin uNigeria. uResult ualso ushows uthat ualthough uthe uimpact uof uERM

uorganizational usustainability uis unegligible uand unegative, uthe uresult uis unot ustatistically

usignificant59. u

In uother uwords, uERM upractice uhas uno usignificant uimpact uon usustainability uof uMicrofinance

ubanks uin uNigeria. uWhilst uthe uextensive uimplementation uof uERM uhas uthe upotential uto uenhance

uorganizational usustainability, uit uappears uthat uthe uinability uof uERM upractice uto usignificantly

uengender uorganizational usustainability uis unot uunconnected uto uthe ugenerally ushallow

uimplementation ulevel uof uERM. uThe ustudy udraws uattention uto uthe uneed ufor umicrofinance ubanks

uto ustep uup uthe urobustness uand uintensity uof uimplementing uERM ufor uthem uto urealize uthe uensuing

ubenefits. uIt uis urecommended uthat uorganizations ushould uconcentrate uon uproactively uand

udeliberately umanaging urisks uarising ufrom uits ucore ucompetencies60.

The ucredence uto uthe ufact uthat uthe ubest uwarning usigns uof ufinancial ucrises uare uproxies ufor uthe

uvulnerability uof uthe ubanking uand ucorporate usector. uThe umost uobvious ugauge uthat ucan ube uused uto

uforecast ubanking ucrises uare uthose uthat urelate udirectly uto uthe usoundness uof uthe ubanking usystem. uIn

uthe u1980's uand uearly u1990's, ua ulot uof ucountries uin udeveloped, udeveloping uand utransition



36

ueconomies uexperienced useveral ubanking ucrises urequiring ua umajor uoverhaul uof utheir ubanking

usystems61. uAs uthe ubanking usector ucontinues uto uwelcome uinnovations, uthe uintensity uand uvariety

uof urisks uthat uthe uplayers uare uexposed ualso ucontinue uto uincrease uconcurrently. uTo ucertify uthat uthe

ugrowth uin uthe ubanking usector udoes unot uendanger uits ustability, urisk umanagement uis ucrucial61.

2.1.3.4 uTypes uof uBank uRisks u

The urisks uassociated uwith uthe uprovision uof ubanking uservices uvary uby uthe utype uof uservice

urendered. uDifferent uauthors uhave ugrouped uthese urisks uin uvarious uways uto udevelop uthe

uframeworks ufor utheir uanalyses ubut uthe ucommon uones uwhich uare uconsidered uin uthis ustudy uare

ucredit urisk, umarket urisks u(which uincludes uliquidity urisk, uprice urisk, uinterest urate urisk uand uforeign

uexchange urisk), uand uoperational urisks uwhich usometimes uinclude ustrategic urisk62. u

Credit urisk: uThe uprobability uthat usome uof ua ufinancial uinstitution’s uassets uespecially uits uloans uwill

udecline uin uvalue uand uperhaps ubecome uworthless uis uknown uas ucredit urisk. uBecause ufinancial

ufirms utend uto uhold ulittle uowners’ ucapital urelative uto uthe uaggregate uvalue uof utheir uassets, uonly ua

usmall upercentage uof utotal uloans uneed uto uturn ubad uto upush uthem uto uthe ubrink uof ufailure. uThe

upurpose uof ucredit urisk umanagement uis uto umaximise ua ubank urisk-adjusted urate uof ureturn uby

uupholding ucredit urisk uexposure uwithin uacceptable uparameters63. u

Market urisks: uIn umarket-oriented ueconomies, uwhere umost uof uthe uworld’s uleading ufinancial

uinstitutions uoffer utheir uservice utoday, uthe umarket uvalues uof uassets, uliabilities, uand unet uworth uof

ufinancial uservice uproviders uare uconstantly uin ua ustate uof uflux udue uto uuncertainties uconcerning

umarket urates uor uprices63. uMarket urisk uas uthe uchange uin unet uasset uvalue udue uto uchanges uin

uunderlying ueconomic ufactors usuch uas uinterest urates, uexchange urates, uand uequity uand ucommodity

uprices63. u
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Liquidity urisk: uThe uBasel uCommittee uon uBank uSupervision, uin uits uconsultative upaper uof uJune

u2008, udefined uliquidity uas uthe uability uof ua ubank uto ufund uincreases uin uassets uand umeet uobligations

uas uthey ubecome udue, uwithout uincurring uunacceptable ulosses. uA umicro ufinance ubank ufaces

uliquidity urisk uwhen uit udoes unot uhave uthe ucapability uto uefficiently ucontain uthe uredemption uof

udeposits uand uother uliabilities uand uto ucap ufunding uincreases uin uthe ucredit uand uinvestment

uportfolio63. u

Interest urate urisk: uWith umore uvolatile umarket uinterest urates uin urecent uyears, ubankers uand utheir

ucompetitors uhave udeveloped useveral unew uways uto udefend utheir uearnings umargins uagainst uinterest

urates uchanges, uincluding uinterest-rate uswaps, uoptions, uand ufinancial ufuture ucontracts. uIn ugeneral,

uinterest urate urisk uis uthe upotential ufor uchanges uin uinterest urates uto ureduce ua ubank uearnings uor

uvalue63.

2.1.3.5 uCredit uRisk uManagement uMeasurement u

Operating uand ufinancial uratios uhave ulong ubeen uutilised uas utools ufor uascertaining uthe ucondition

uand uthe uperformance uof ua ufirm. uModern uearly uwarning umodels ufor ufinancial uorganisations

ugained urecognition uwhen uresorted uto udiscriminant uanalysis ufor uidentifying uand udistinguishing

uproblem ubanks ufrom usound ubanks uand uthe uCBN uinvestigated uthe usavings uand uloan uindustry64.

uTo uassume ubanks’ ufinancial udeterioration, uprocedures uhave ubeen udeveloped uto uidentify ubanks

uremote ufinancial udistress. uThese uprocedures, uthough uchanging ufrom ucountry-to-country, uare

udesigned uto ugenerate ufinancial usoundness uratings uand uare ucommonly ureferred uto uas uthe uCAMEL

urating usystem62. uIn uNigeria, uthe uCentral uBank ualso uapplies uthe uCAMEL urating usystem uto uassess

uthe usoundness uof ufinancial uinstitutions uwhich uis uan uacronym ufor uCapital uAdequacy, uAsset

uQuality, uManagement uQuality, uEarnings uand uLiquidity64. u
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Diverse uprior ustudies uhave uinvestigated uthe uefficacy uof uCAMEL uratings, uand uthey ualtogether

uconclude uthat upublicly uavailable udata ucombined uwith uregulatory uCAMEL uratings ucan uidentify

uand/or uanticipate uproblem uor ufailed ubanks65. uKirkpatrick upoints uout uthat uthe uinternal ufactors

ugenerating ubank ufailures uare udecisions uover uwhich uthe umanagers uand udirectors uof uthe ubank uhave

uabsolute ucontrol. uThe uanalytical uframework uof ucredit urisk umanagement uin uthis ustudy uis ubased uon

uthe uagent uvariables uof uCAMEL urating usystem ucomponents65. u

Capital uAdequacy: uis ua umeasurement uof ua ubank uto udemonstrate uif usolvency ucan ube upreserved

udue uto urisks uthat uhave ubeen uincurred uduring ubusiness. uCapital uallows ua ufinancial uentity uto ugrow,

uestablish uand umaintain uboth upublic uand uregulatory uconfidence, uand uprovide ua ucushion u(reserves)

uto ube uable uto uabsorb upossible uloan ulosses uabove uand ubeyond uidentified uproblems. uCapital

uadequacy uratio uis udefined uas uthe umeasure uof utotal ucapital u(TC) uto utotal urisk uweighted uassets

u(TRWA) uwill ube uused uas ua uproxy ufor ucredit urisk, ua uhealthy ucapital ubase ustrengthens uconfidence

uof udepositors66. u

Asset uQuality: uassesses urisk, ucontrollability, uadequacy uof uloan uloss ureserves, uand uacceptable

uearnings; uand uthe ueffect uof uoff-balance usheet uearnings uand uloss. uAsset uquality uis uthe uratio uof

unon-performing uloans uto utotal uloans u(NPLR) uand uis uan uindicator uof uthe uquality uof ucredit

udecisions umade uby ubankers. uHigher uNPLR uis uan uexhibit uof upoor ucredit udecision-making67.

Management uQuality: usound umanagement uis uvital uto ubanks’ uperformance ubut uis udifficult uto

umeasure ubecause uit uis ua uqualitative udeterminant uapplicable uto uindividual uinstitutions. uThere uare

useveral ufactors uthat ucan userve uas uan uindicator uof umanagement usoundness. uFor uthis ustudy, uthe

unon-interest uexpense u(salaries uand ubenefits) uto utotal uassets u(MGT) uwill ube uused uas uan uindicator

uof umanagement uquality usince usalaries uand ubenefits uare umainly uthe ulargest unon-interest
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uexpenditure uelement uof ubank uoverhead, uare ualso ucontrollable uby umanagement uand ureflects uthe

umanagement upolicy ustance68. u

Earnings: udetermines uthe ucapacity uof ua ubank uto uincrease ucapital u(through uretained uearnings),

uabsorb uloan ulosses, usupport uthe ufuture ugrowth uof uassets, uand ugive ua ureturn uto uinvestors. uIt ucan ube

umeasured uby uthe ureturn uon uasset uratio u(ROA) uwhich uis ua uratio uof uthe unet uincome uto utotal uassets. u

Liquidity: ucash umaintained uby uthe ubanks uand ubalances uwith ucentral ubank uto utotal uasset uratio

u(LQD) uis ua ugauge uof ubank's uliquidity. uGenerally, ubanks uwith ua ularger uvolume uof uliquid uassets

uare uunderstood usafe, usince uthese uassets uwould uallow ubanks uto umeet uunexpected uwithdrawals68. u

Banking uis uthe uintermediation ubetween ufinancial usavers uon uone uhand uand uthe ufunds useeking

ubusiness uentrepreneurs uon uthe uopposite uhand. uAs usuch, uwithin uthe uprocess uof uproviding

ufinancial uservices, ubanks uassume uvarious utypes uof urisk uboth ufinancial uand unon-financial. uToday,

ubanks' ufinancial urisk umanagement uis uone uof uthe uforemost uimportant ukey ufunctions uin ubanking

uoperations uas umicrofinance ubanks uare uwithin uthe urisk ubusiness. uAll ubanks uare uexposed uto uan

uoutsized unumber uof urisks ulike ucredit urisk, uliquidity urisk, uexchange urisk, umarket urisk, uand urate uof

uinterest urisk, uamong uothers u– uthe urisks uwhich ucan ucreate usome usource uof uthreat ufor ua ubank's

usurvival uand usuccess69.

The uanalysis uof uthe ufinancial usoundness uof uborrowers uhas ubeen uat uthe ucore uof ubanking uactivity

usince uits uinception. uThis uanalysis urefers uto uwhat unowadays uis uthought uof uas ucredit urisk, uthat uis,

uthe urisk uthat uthe ucounterparty ufails uto uperform uany uobligation uowed uto uits ucreditor. uThis ucan ube

uthe uuncertainty uattached uto uthe ugathering uof uloans. uThe uprobability uthat usome ubank's uasset uvalue,

uespecially uits uloans uwill udecline uand umaybe ubecame uworthless uis uthought uof uas ucredit urisk. uA

unon-performing uloan ucould ube ua uloan uthat uis unot uearning uincome uand ufull upayment uof uprincipal
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uand uinterest uis unot uany ulonger uanticipated, uthe udue udate uhas upassed, uand upayment ufully uhas unot

ubeen umade70.

Credit urisk uas ulosses ufrom uthe urefusal uor uinability uof ucredit ucustomers uto upay uwhat uis uowed ufully

uand uon utime. uIt uarises umainly ufrom udirect ulending uand ucertain uoff-balance usheet uproducts ulike

uguarantees, uletters uof ucredit, uexchange, uforward ucontracts, uand uderivatives uand ufrom uthe ubank’s

uholding uof uassets uwithin uthe ukind uof udebt usecurities. uIt ushould utake uthe ushape uof udelivery uor

usettlement urisk70. uIt uis ucritical uto ubank usurvival uor ufailure ubecause ubanks utraditionally uearn uhuge

uprofits ufrom uinterest uon utheir urisk uexposures. uThe umanagement uof ucredit urisk ucould ube ua ucritical

ucomponent uof ua ucomprehensive uapproach uto urisk umanagement uand uis ucrucial uto uthe ulong-term

usuccess uof ua umicrofinance ubank71. uA ustudy uof uPakistani ubanks uconcluded uthat ucredit urisk uis ua

usignificant upredictor uof ubank umargins, uwhich uis uusually ua ukey uindicator uof uthe ubank’s ulevel uof

uefficiency uin uterms uof uits ufundamental urole uof ufinancial uintermediation. uThe uhigher uthe ucredit

urisk ufaced uby ubanks, uthe ugreater utheir uprofitability72.

Risk umanagement uguideline ucredit urisk uis uthe urisk uof ufinancial uloss, udespite uthe urealization uof

ucollateral usecurity uor uproperty, uresulting ufrom uthe ufailure uof ua udebtor uto uhonor uits uobligations uto

uthe ubank. uThe uarea uof ucredit urisk uincludes udefault urisks urelated uto ua ubank’s uportfolio uof ubonds

u(credit uthrough uinvestment) uand uother ufixed-income uinvestments, ucounterparty urisk uon

uderivative ucontracts, uand uthe urisk uof udefault uon uloans uor uinsured udebts uand utrade udebtors. uThe

umajor urisk uthat uarises ufrom ua uweakening uof uthe ucredit uportfolio uis uthe uimpairment uof ucapital uor

uliquidity. uFor umost ubanks, uextending ucredit uthrough uinvestment uand ulending uactivities ubanks uan

uimportant uportion uof utheir ubusiness. uTherefore, uthe uquality uof uan uinstitution's ucredit uportfolio

ucontributes uto uthe urisks uborne uby upolicyholders u(liquidity) uand ushareholders u(capital
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uimpairment)73. uCredit urisk umanagement ucomprises uall umanagement ufunctions usuch uas

uidentification, umeasurement, umonitoring, uand ucontrol uof ucredit urisk uexposure73.

2.1.4 uLiquidity uRisk

Liquidity urisk uis uthe udegree uto uwhich udebt uobligations ucoming udue uwithin uthe unext u12 umonths

uare uoften upaid ufrom ucash uor uassets uwhich uwill ubecome ucash. uIt uis uusually umeasured uby uthe

upresent uassets uto ucurrent uliabilities u(current uratio)74. uIt ushows uthe upower uto uconvert uan uasset uto

ucash uquickly uand ureflects uthe uflexibility uof uthe ufirm uto umanage uworking ucapital uwhen ukept uat

unormal ulevels. uA ufirm ucan uuse uquick uassets uto ufinance uits uactivities uand uinvestments uwhen

uexternal ufinance uis unot uavailable, uor uit uis utoo ucostly74. uOn uthe uopposite uhand, uhigher uliquidity

uwould uallow ua ufirm uto uinfluence uunexpected ucontingencies uand uto udeal uwith uits uobligations uin

uperiods uof ulow uearnings. uThe uliquidity uof uan uinvestment uis udefined uby uhow uquickly uand uto uwhat

uextent uit uis uoften uconverted uinto ucash. uThe uflexibility uto uconvert uthe uinvestment uinto ucash uis,

uhowever, udependent uon useveral ufactors uthat uinfluence uthe uscope uof uthe uliquidity urisk.

uAdditionally, uto ugeneral umarket uconditions uwhich unecessitate uthe udissolution uof uinvestment

uunder uunfavorable uconditions, uan uunexpected udemand ufor uliquidity ucould ualso ube utriggered uby ua

ucredit urating udowngrade, unegative upublicity u(whether ujustified uor unot), uor ureports uof uproblems

uof uother ucompanies uwithin uthe usame uor usimilar ulines uof ubusiness75.

Risk umanagement uguideline uoperating uliquidity uor ucash umanagement ucovers uthe uday-to-day ucash

urequirements uunder unormally uexpected uor ulikely ubusiness uconditions. uStrategic uliquidity

uconsiders uliquidity uneeds uon ua ulonger-term ubasis uand urecognizes uthe upossibility uof uvarious

uunexpected uand upotentially uadverse ubusiness uconditions. uRisk umanagement uguideline uidentify

udifferent upoints uregarding uliquidity urisk umanagement upractices uthese uare ufor usafe uand usound
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umanagement uof ucompanies umanaging uliquidity uis ua ufundamental ucomponent76. uSound uliquidity

umanagement uinvolves uprudently umanaging uassets uand uliabilities u(on uand uoff-balance usheet) uto

uensure uthat ucash uinflows uhave uan uappropriate urelationship uto uthe usize uof uapproaching ucash

uoutflows76. uLiquidity uplanning uassesses upotential ufuture uliquidity uneeds, uconsidering uvarious

upossible uchanges uin ueconomic, umarket, upolitical, uregulatory, uand uother uexternal uor uinternal

uconditions, uand uplanning ufor uliquidity uneeds uinvolves uidentifying uknown, uexpected, uand

upotential ucash uoutflows uand uweighing ualternative ubusiness umanagement ustrategies uto uensure uthat

uadequate ucash uinflows uwill ube uavailable uto uthe ucompany uto umeet uthese uneeds77.

2.1.5 uSolvency uRisk

The usolvency urisk udefines uthe urisk uthat ua ubank ucannot umeet umaturing uobligations ubecause uit uhas

ua unegative unet uworth; uthat uis; uthe uvalue uof uits uassets uis usmaller uthan uthe uvalue uof uits uliabilities.

uThis umay uhappen uwhen ua ubank usuffers usome ulosses ufrom uits uassets ubecause uof uthe uwrite-offs uon

usecurities, uloans, uor uother ubank uactivities, ubut uthen uthe ucapital ubase uof uthe uinstitution uis unot

usufficient uto ucover uthose ulosses78. uIn usuch ua ucase, uthe ubank uwill ube uunable uto umeet uits

uobligations, udefaults uand uloses uits ufranchise uvalue. uTo uavoid usuch urisk, ubanks uneed uto ukeep uan

uadequate ubuffer uof ucapital, uso uthat uin ucase uof ulosses, uthe ubank ucan ureduce ucapital uaccordingly

uand uremain usolvent. uOn uthis ureasoning, uwe umay uconsider uthe usolvency uposition uof ua ubank uas

udetermined uby utwo umain ufactors: uthe uavailability uof uan uappropriate ubuffer uof ucapital uand uthe

uprofitability uof ubank uactivities78.

With uthe urising uprominence uof ustress utests uin urecent uyears, uincreased uattention uis ubeing upaid uto

uthe uinteraction ubetween ubank usolvency urisks uand ufunding ucosts. uIncreased usolvency urisk uis

uassociated uwith uhigher umarginal ufunding ucosts u(ie umarket udiscipline); urising ufunding ucosts, uin
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uturn, uare ulinked uto ureduced uregulatory ucapital uratios uand uthereby uto uincreased usolvency urisk.

uSolvency uis uthe uability uof ua ufinancial uinstitution uto umeet uits uobligations uin uthe uevent uof ucessation

uof uactivity uor uliquidation. uIt urefers uto ua ucompany’s ulong-run ufinancial uviability uand uits uability uto

ucover ulong-term uobligations. uA ubank uis uconsidered usolvent uif uthe utotal uassets uexceed utotal

uliabilities79. uIf uthe utotal uassets uare ulower uthan utotal uliabilities, uthe ubank ufaces uan uinsolvency urisk

uand uis usaid uto ube u“technically uinsolvent‟. uInsolvency urisk ushows uthe uprobability uof udefault uby ua

ubank uon uits uobligations79.

The usolvency uproblem utends uto ube umore ulong-term uthan uthe upreviously udescribed uliquidity uissue

uand uhistorically, ubanks uhave ualways uheld uon uto ufunds uand ustopped ulending uwhen uthere uis ua

usolvency ucrisis80. uFinancial uratios uthat umeasure usolvency uinclude utotal udebt uto utotal ucapital, utotal

udebt uto uequity ucapital, ulong-term udebt uto uequity ucapital, uand ushort-term udebt uto uequity uratios80.

2.1.6 uOperational uRisk

Malfunctions uof uthe udata usystems, ureporting usystems, uinternal umonitoring urules, uand uprocedures

udesigned uto urequire utimely ucorrective uactions, uor ucompliance uwith uthe uinterior urisk upolicy urules

ulead uto uoperational urisks81. uOperational urisks, utherefore, uappear uat udifferent ulevels, ulike uhuman

uerrors, uprocesses, uand utechnical uand udata utechnology. uBecause uoperational urisk uis uan uoccurrence

urisk, uwithin uthe uabsence uof uefficient utracking uand ureporting uof urisks, usome uimportant urisks uare

ugoing uto ube uignored, uthere uwill ube uno utrigger ufor ucorrective uaction, uand uthis ucould ulead uto

udisastrous uconsequences. uDevelopments uin ua umodern ubanking uenvironment, ulike uincreased

ureliance uon usophisticated utechnology, uexpanding uretail uoperations, ugrowing ue-commerce,

uoutsourcing uof ufunctions uand uactivities, uand ugreater uuse uof ustructured ufinance u(derivative)
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utechniques uthat uclaim uto ucut uback ucredit uand umarket urisk uhave ucontributed uto uhigher ulevels uof

uoperational urisk uin ubanks81. u

Basel uCommittee uon uBanking uSupervision uaddressed uoperational urisk uin uits uCore uPrinciples ufor

uEffective uBanking uSupervision uby urequiring usupervisors uto uconfirm uthat ubanks uhave urisk

umanagement upolicies uand uprocesses uto uspot, uassess, umonitor, uand ucontrol uor umitigate

uoperational urisk. uIn uits u2003 udocument, uSound uPractices ufor uthe uManagement uand uSupervision

uof uOperational uRisk, uthe uCommittee ufurther uguided ubanks ufor umanaging uoperational urisk, uin

uanticipation uof uthe uimplementation uof uthe uBasel uII uAccord, uwhich uneeds ua ucapital uallocation ufor

uoperational urisks82. uDespite uthese uefforts uby uthe uregulators uat uaddressing uoperational urisk,

upractical uchallenges uexist uwhen uit uinvolves uits umanagement82.

The uimportance uof uoperational urisk umanagement ucannot ube uoveremphasized. uInadequate

uoperational urisk umanagement ucan uresult uin uunpredictable ufinancial uperformances. uIt ualso ucan

uimpact unegatively uon ubanks’ urevenues uand uerode ubanks’ unet uworth, umost usignificantly, uit ucan

uhave ucalamitous usystemic uconsequences uas uwas uhighlighted uon uthe upart ualluded uto upossess ubeen

uplayed uby uoperational urisk uin uthe u2008 ufinancial ucrisis83. uTherefore, uas ufor uthe uobjectives uof

uputting uin uplace uan uoperational urisk umanagement uframework uto ube uaccomplished, uit's ugoing uto

urequire ua uchange uwithin uthe ubehavior uand uculture uof uthe ufirm. uManagement umust ualso unot uonly

uensure ucompliance uwith uthe uoperational urisk upolicies uestablished uby uthe uboard ubut ualso ureport

uregularly uto usenior uexecutives. uA udefinite uamount uof uself-assessment uof uthe ucontrols uin uplace uto

umanage uand umitigate uoperational urisk uis ugoing uto ube uhelpful83.

2.1.6.1 uInterest uRate uRisk
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The ureal uinterest urate uis uexpected uto uhave ua upositive urelationship uwith uprofitability uin uthe

uessence uof uthe ulend-long uand uborrow-short uargument. uInterest urate urisk uarises ufrom umovements

uin uinterest urates. uA ubank uis uexposed uto uinterest urate urisk uwhen uit uexperiences ua usituation uof

uimbalance uin uterms uof usize uor umaturity udates ubetween uassets uand uliabilities usensitive uto uinterest

urates. uThis uleads uto upotential ulosses ufor uthe ubank uwhen uthe uinterest urate uincreases uor udeclines

uand uthis uinfluences uthe unet uasset uvalue uin uthe ubudget, uwhich usome ucall urisk ugap84.

There uare uthree umain umethodologies ufor uinterest urate urisk umanagement: udifference u(gap)

uanalysis, uduration uanalysis, uduration-difference uanalysis. uDifference u(Gap) uAnalysis uincludes

uthe uanalysis uof uall ubank ubalance uitems uaccording uto upossible ureappraisal udates uand utheir

usensitivity ufor uinterest urate ushift. uAnother uvery uimportant ufactor uwhile uconducting uthe udifference

uanalysis uis uevaluating uthe ubank’s uassets uand uliabilities usensitivity uto uthe uinterest urate ushifts. uNot

uall uassets uand uliabilities uare usensitive uto uinterest urate ushifts. uIndifference uanalysis urelates uonly uto

uassets uand uliabilities uthat uare usensitive uto uinterest urate ushifts, ui.e., uthe uinstruments uwhose uprices

uwill uchange uif uthe uinterest urate uvaries uin uthe umarket, uare uused. uFirstly, uall uthe uassets uand

uliabilities udelivering uno uinterest umust ube uexcluded. uA ucalculated upositive ugap umeans uthat umore

uassets uwould ube ureappraised ucomparing uwith uliabilities uat uthe ugiven uperiod. uA unegative ugap

umeans uthat uat uthe ugiven umoment umore uliabilities uwill ube ureappraised ucomparing uto uthe uassets85.

Consequently, uafter uthe uincrease uof uinterest urate, uinterest uoutcomes uwill ugrow umore uthan uinterest

uincomes, ui.e., uwhen uthe uinterest urate uincreases, unet uincome ureceived ufrom uthe uinterest uwill

udecline. uIf uthe uinterest urate udeclines, unet uincome ufrom uthe uinterest uwill ugrow. uThe ugoal uof

uinterest urate urisk umanagement uis uto umaintain ua ubank's uinterest urate urisk uexposure uwithin uself-

imposed uparameters uover ua urange uof upossible uchanges uin uinterest urates. uAs uexpressed uin uBasel

uCommittee uon uBanking uSupervision u(2003), ua usystem uof uinterest urate urisk ulimits uand urisk-taking
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uguidelines uprovides uthe umeans ufor uachieving uthat ugoal82. uSuch ua usystem ushould uset uboundaries

ufor uthe ulevel uof uinterest urate urisk ufor uthe ubank uand uwhere uappropriate, ushould ualso uprovide uthe

ucapability uto uallocate ulimits uto uindividual uportfolios, uactivities, uor ubusiness uunits. uLimit usystems

ushould ualso uensure uthat upositions uthat uexceed ucertain upredetermined ulevels ureceive uprompt

umanagement uattention86.

uAn uappropriate ulimit usystem ushould uenable umanagement uto ucontrol uinterest urate urisk uexposures,

uinitiate udiscussion uabout uopportunities uand urisks uand umonitor uactual urisk-taking uagainst

upredetermined urisk utolerances. uLimits ushould ube uconsistent uwith uan uoverall uapproach uto

umeasuring uinterest urate urisk87. uAggregate uinterest urate urisk ulimits uclearly uarticulating uthe uamount

uof uinterest urate urisk uacceptable uto uthe ubank ushould ube uapproved uby uthe utop umanagement uand ure-

evaluated uperiodically. uSuch ulimits ushould ube uappropriate uto uthe usize, ucomplexity, uand ucapital

uadequacy uof uthe ubank uas uwell uas uits uability uto umeasure uand umanage urisk87.

2.1.7 Foreign Exchange Risk

Exchnage rates tell us how many units of one currency may be bought or sold for one unit of

another currency. The uspot urate uis uthe uexchange uprice ufor transactions ufor uimmediate

delivery. uThe uforward urate uapplies uto ua udeal uthat uis agreed uupon unow ubut uwhere

the actual uexchange uof ucurrency uis unot udue uto utake place uuntil usome ufuture udate88.

uThe exchange uof ucurrencies uat uthe ufuture udate uwill be uat uthe urate uagreed uupon

unow. foreign uexchange urisk uas uincurring ulosses udue uto changes uin uexchange urates.

uExchange rate urisk uoccurs uas ua uresult uof ueither transaction urisk uor ueconomic urisk.

uTransaction risk uoccurs ufrom uthe ueffect uof uchanges in unominal uexchange urates uthat

uaffect uthe company’s ucontractual ucash uflows uin foreign ucurrencies89. uIt urelates uto
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ucontracts already entered, ubut uwhich uhave uyet uto be usettled. uThus, ua ucompany uis

usubject uto utransaction risk uwhenever uit uimports goods from uor uexport ugoods uto

uanother ucountry uwhich uare paid ulater, uor uwhere ua ucompany borrows uor uinvests uin ua

uforeign ucurrency uor uuses derivatives udenominated uin ua foreign ucurrency89.

Foreign uExchange urisk uarises uwhen ua ubank uholds uassets uor uliabilities uin uforeign

currencies uand uimpacts uthe uearnings uand ucapital uof uthe ubank udue uto uthe

ufluctuations in uthe uexchange urates. uAn uexchange urate ucan umove uin ueither uupward

uor udownward direction uat uany utime. uThis uuncertain umovement uposes ua uthreat uto

uthe uearnings uand capital uof ubanks90. uThe udirect uforeign uexchange urisk ucan ube

ueither uTransactional uor it ucan ube uTranslational. uTransactional urisk, uas uthe uname

uimplies uis ubecause uof transactions uin uforeign ucurrencies uand utranslational urisks uis

uan uaccounting urisk uarising because uof uthe utranslation uof uthe uassets uheld uin uforeign

ucurrency. uThe uindirect exchange urate urisk uis uemanated ufrom ueconomic uexposure

uwhich ureflected uthrough demand ufor ua ubank uloan uand ubank uloan uperformance90.

uAdditionally, uforeign exchange risk uof ua ubank ucomes ufrom uits uvery utrade uand unon-

trade uservices.

2.1.8 Concept of Bank Performance

Bank uperformance uis uusually umeasured uby uprofitability. uAlso, uprofitability uis

unormally proxied uby utwo ualternative umeasures: uthe ureturn uon uassets u(ROA), uwhich

uis uthe uratio of uprofits uto uassets uand ureturn uon uequity u(ROE), uwhich uis uprofit uto

uequity uratio. Generally, uROA ushows uthe uability uof ubanks umanagement uto ugenerate

uprofits ufrom the bank’s uassets, uwhich umay ube ubiased udue uto uoff ubalance-sheet
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utransactions. uOn uthe other uhand, uROE, uwhich uis uoften ureferred uto uas ubank’s uequity

umultiplier, uindicates the ureturn uto ushareholders uon utheir uequity uand uit uequals ureturn

uon uassets utimes uthe total uassets-to-equity uratio. uBanks uwith uhigh uequity uand ulow

uleverage uin uthe ucapital structure uusually ureport uhigh uROA, ubut ulow uROE32.

uHowever, uthe uanalysis uof ureturn on uequity u(ROE) uignores uthe uhigh urisk uassociated

uwith uhigh uleverage, uand ubank financial uleverage uis uusually udetermined uby umonetary

uauthorities. uHence, uROA emerges as uthe ukey uratio ufor uanalyzing ubank uprofitability.

uTherefore, ufor uthe upurpose uof uthis study, uROA, uwhich uis umeasured uas urunning

uyear uaverages, uis uused uas ua uproxy ufor MFB uperformance32.

2.1.9. uImproving uOrganizations uProductivity uLevel.

uProductivity uis uan uessential uperformance uindicator uthat ushows uhow uwell uan uorganization uis

ustreaming uits uoperations uby ureflecting uthe uamount uof uoutput uper uunit uof uinput. uIn ufinancial

uinstitutions, uit’s umainly umeasured uin uterms uof uworkload uof uloan uofficers91. uOrganizations uwhich

uhave ucredit urisk ucommittees ureview uthe uinstitutions ucredit urisk, uincluding uperformance utrends,

uconcentrations, uloan uquality uand uprovisions uthat uhelp uto uimprove uon uthe uorganization’s

uproductivity ulevel91.

2.1.9.1 uSelection uof uClients uAccording uto uRisk uPortfolio.

The urisks uand udefault urates uvary umostly ubetween uclient usegments uwhich uare uwhy uidentifying uthe

uclients’ urespective udefault uand uan uactive umanagement uof ucredit urisk ucould ufurther ureduce uthe

uamount uof ubad udebts. uThe urisk umanagement upractice uof ureducing ucredit urisk uhelps uin uselection

uof uclients uaccording uto utheir urisk uportfolio uas uit uhelps uto uapprove uall uinsider uloans, uin uaddition uto

ularge uexposures uwhose ulimits uare ureviewed uregularly92.
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2.1.9.2 uIndication uof uthe uSensitivity uof uPortfolio uExposures uto uthe uunderlying uRisk uFactors.

Risk ufactors uare uunderlying urisk uexposures uthat udrive uthe ureturn uof uan uasset uclass. uBy utargeting

uexposure uto uthese uunderlying urisk ufactors, uinvestors ucan uselect ua umix uof uasset uclasses uthat

uprovide umore udiversified uportfolio urisk uand ucredit ustrategies uto ufollow93. uReduced ucredit urisk

uhelps uto uensure ualignment ubetween uthe ubanks ucredit ustrategy uand uits urisk uappetite ufor

ucompliance uwith uthe ufinancial uinstitutions uAct. uThis uhelps uto uindicate uthe usensitivity uof

uportfolio uexposures uto uthe uunderlying urisk ufactors93.

2.1.9.3 uLiquidity uRisk uManagement u

Liquidity uis uthe ucapability uof uraising ucash usufficiently ufor ulending uopportunities, umeeting

udepositors’ uobligation uwhen uthey uwant uto uwithdraw umoney uat ua ureasonable ucost uand uwithin ua

ureasonable utime uframe. uLiquidity uis uthe uability uof ua ubank uto umeet uits uimmediate uobligations.

uBanks uface uliquidity uby ucollecting udeposits uand uraising ufinances ufor utheir ucustomers. uLiquidity

urisk uexists uwhen ubanks uare unot uable uto uraise uliquidity uor uraise uliquidity uat ua uhigh ucost94.

uLiquidity urisk uis ua umysterious unotion uas uit uis ueasier uto urecognize uthan uit’s udefined. u

However, ubank uliquidity urisk udoes unot uarise uon uits’ uown uand uother uliquidity urisk usuch uas umarket

uliquidity u(ability uto utrade uassets uor usecurities uin uthe umarket uwithout uaffecting uits uprices),

uliquidity uof ufinancial uinstruments u(ability uto uexchange ufinancial uassets uwithout ulack uof

udifficultly uand ulosing uits uvalue), ufunding uliquidity uand ubalance usheet uliquidity u(amount uof uliquid

uassets uon ubalance usheet) uare ualso uinterrelated ueven uthough uthese uliquidity urisks uare udistinct ufrom

ueach uother. uLiquidity urisk uis uthe urisk uthat ua ugiven usecurity uor uasset ucannot ube utraded uquickly

uenough uin uthe umarket uto uprevent ua uloss uor ua urequired uprofit. uIt uarises ufrom usituation uin uwhich ua
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uparty uinterested uin utrading uan uasset ucannot udo uit ubecause unobody uin uthe umarket uwants uto utrade

ufor uthe uasset95. u

An uinstitution umight ulose uliquidity uif uits ucredit urating ufalls; uit uexperiences usudden uunexpected

ucash uout uflows, uor usome uother uevent ucausing ucounterparties uto uavoid utrading uwith uor ulending uto

uthe uinstitution. uLiquidity urisk ucriterion uis udetermined ubased uon ufinancial ugap uratio uas uintroduced.

uFinancial uinstitutions ulike ubanks umostly uassume ucore udeposits uas ustable usources uof ufunds uwhich

ucan upermanently ufinance uthe usupply uof ubanking uloans96. uGenerally, ucore udeposits uare uregarded

uas uloan uresources uwith uthe uleast ucost. uFinancial ugap uis udefined uas uthe udifference ubetween uloan

uand ubanks ushould ufill uthis ugap uby uits ucash ufunds uthrough uselling ucash uassets uand uborrowing

ufrom umoney umarkets. uTherefore, ufinancial ugap ucan ube uestimated uby usubtracting uthe uborrowed

ufunds ufrom uthe ucash uassets. uThis ufinancial ugap urepresents ufinancial uneeds uof uthe ubank uafter

uselling uits ucash uassets. uWhen uthe ueconomy uis uunder ustagnation uand ufinancial umarket

uincreasingly udemands ufor ucash ufunds, uit uis uwhen uthe ubanks uare umore uexposed uon uliquidity urisk97.

The uprimary urole uof uliquidity urisk umanagement uis uto uprospectively uassess uthe uneed ufor ufunds uto

umeet uobligations uand uensure uthe uavailability uof ucash uor ucollateral uto ufulfill uthose uneeds uat uthe

uappropriate utime uby ucoordinating uthe uvarious usources uof ufunds uavailable uto uthe uinstitution uunder

unormal uand ustressed uconditions98. uLiquidity uproblems umay uaffect ubanks uearnings uand ucapital

uand uin uextreme ucircumstances umay uresult uin uthe ucollapse uof uan uotherwise usolvent ubank. uMost

ufinancial uinstitutions umay uhave uto uborrow ufrom uthe umarket ueven uat uan uexceptionally uhigh urate

uduring ua uliquidity ucrisis. uThis uultimately ucauses ua udecline uin uthe ubank’s uearnings98. uMoreover, ua

ubank’s ufurther uborrowing uto umeet udepositors udemand umay uplace uthe ubank’s ucapital uat ustake.

uThus, udebt uto uequity uratio uwill urise uaffecting uthe ubank’s uefforts uto umaintain uan uoptimal ucapital
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ustructure. uLiquidity urisk umay ucause ua ufire ubrigade usale uof uthe uassets uof uthe ubank’s ucapital ubase.

uThis uscenario umay udictate uoffering uprice udiscount uto uattract ubuyers99.

uBank umay urefuse ulending ueven uto upotential uentrepreneur, uif uit ufeels uthat uthe uliquidity uneed uof

uthe ubank uis uquite uhigh. uThis uis uan uopportunity uloss ufor uthe ubank. uThey ucontinue uto uemphasize

uthat ua umismatch uin uthe udepositor’s udemand uand uproduction uof uresources uforces ua ubank uto

ugenerate uthe uresources uat ua uhigher ucost100. uLiquidity uhas ua ugreater uimpact uon uthe utradable

usecurities uand uportfolios. uBroadly, uit urefers uto uthe uloss uemerging ufrom uliquidating ua ugiven

uposition. uIt’s uessential ufor ubanks uto ube uaware uof uits uliquidity uposition ufrom ua umarketing

uperspective. uIt uhelps uto uexpand uits ucustomer uloans uin ucase uof uattractive umarket uopportunities.

uThis uplaces ua ubank uat ua ucompetitive udisadvantage, uas ua ucontrast uto uthose uof uthe ucompetitors100.

2.1.9.4. uEstablishing uGuidelines uon uthe uBanks uTolerance ufor uRisk uand uExpectation ufrom

uInvestment.

Controlled uliquidity urisk uhelps uto uensure uthat uall uassets uand uliabilities uare umanaged ufor uoptimum

ureturns uwithin uthe uagreed ufundamental uguidelines, uand uthis uis uthrough uestablishing uguidelines

uon uthe ubank’s utolerance ufor urisk uand uexpectation ufrom uinvestments. uIf uan uappropriate uliquidity

umanagement usolution uis ueffectively uimplemented, uthe ucorporation ustands uto uenjoy ua urange uof

ubenefits u(these uotherwise urepresenting uopportunity ucosts)101. uBalance uconsolidation: uThis uis

urealized uby ueliminating uthe ucost uof umaintaining ucash udeficits uand usurpluses uin uthe usame

ucurrency uthat ucould uotherwise uhave ubeen uoffset. uIn ufinancial uterms, uit uis udetermined uby uthe

udifferential ubetween uthe uinterest urates uapplicable uto uthe ucredit uand udebit ubalances uthat uare

uoffset101.
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2.1.9.5 uSetting uSpecific uFinancial uTarget.

Controlled uliquidity urisk uhelps uin usetting uspecific ufinancial utargets ufor uthe ubank uand umonitoring

umanagements uperformance uagainst uthose utargets. uThis ualso uhelps uin ustressing uout uthe

uorganizations ugoals uof uprotecting ufinancial ustrength uand uability uto uwithstand ustressful uevents uin

uthe umarketplace. uLiquidity uhelps uin ulearning uconcrete ucash umanagement utechniques uthat uwill

uenable uthe ubank uto umake uinformed udecisions uand uimprove uyour uorganization’s ufinancial

uefficiency uand ucash uflow. uLiquidity ualso uhelps uto ukeep uon utop uof ufinancial usituation uwhile

uincreasing uthe ubanks uvalue102.

2.1.9.6 uIncreasing uthe uSize uof uthe uAggregate uCash uPosition

Increasing uthe usize uof uthe uaggregate ucash uposition uattracts ubetter uinterest uterms uthan uthose

uachievable uon uindividual ubalances uleft uidle uor uinvested useparately. uIt uis ua ufunction uof uthe

uinterest-rate udifferential ubetween uthe urates uachieved uwith uand uwithout uaggregation. uBalance

ustability: uConnecting umultiple uaccounts uinto ua ularger uliquidity ustructure uhas uthe uportfolio ueffect

uof ureducing uoverall unet ubalance uvolatility. uAs ua uresult, uit ubecomes ueasier uto uidentify uand uisolate

ua ustable uliquidity u"core" uwithin uthis unet ubalance. uThis uconfers utwo uprimary uadvantages: uThe

ustructure uis ubetter uable uto uabsorb uunexpected ucash uflow uevents uand umitigate utheir uimpact,

uthereby ualso uminimizing uthe ueffect uof uany uinaccuracies uin uthe ucash uforecasting uprocess.

uDetermining uaccurate u"time uslicing" uof uavailable ucash uis ueasier, uthereby ufacilitating umore

uefficient udistribution uof uinvestments uacross uthe umaturity uspectrum103. u
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2.1.9.7 uManagement uCost/Time uSavings

Management ucost/time usavings, uparticularly uwhen uusing upassive uand ufully uautomated utechniques;

uIncreased uvisibility uand ucontrol uof ucash uflows; umore urigorous ucounterparty urisk umanagement,

usuch uas uon uidle ubalances uor ubalances uinvested ulocally uwith uinstitutions unot uvalidated/approved

uby utreasury; ureduced udependency uon ulocal ucredit ufacilities; uimproved uenterprise-wide uliquidity

urisk umanagement; uand ugreater ustrategic ufinancial uflexibility104. uLiquidity uratios uindicate uthe uease

uof uturning uassets uinto ucash uto uassess uyour uorganizations’ uability uto upay uits ubills uas uthey ufall udue.

uThey uinclude uthe ucurrent uratio, uthe uquick uratio, uand uworking ucapital u(which uis udiscussed uin

udetail uin uthe usection uon uworking ucapital umanagement). uIn ugeneral, uthe uhigher uthe uratios uin uthis

ucategory, uthe usounder uare uthe uorganization’s uactivities uand uits uability uto uwithstand utight ucash

uflow uperiods104.

2.1.9.8 uMonitoring uof uthe uBank’s uCapital.

Controlling uliquidity urisk uhelps uthe uinstitutions usenior umanagement uto utake usteps unecessary uto

umonitor uand ucontrol uliquidity urisk, uthis uhelps uto uset uand uregularly ureview ulimits uon uthe usize uof

utheir uliquidity uposition uon uan uannual ubasis. uMarket uconditions uhave udriven uthe uneed uto

uminimize uliquidity urisks, ureduce ufunding ucosts uand umaximize ustrategic ufinancial uflexibility

uwithout ucompromising usolvency105. uAs ua uresult, utreasuries uaround uthe uglobe uhave ubeen

uassessing uvarious uliquidity umanagement utechniques uand utheir usuitability ufor uaddressing uthese

uneeds. uWhile uthese utechniques ucan ube ucombined uinto usophisticated uand ucomplex uliquidity

umanagement ustructures, uat uits umost ubasic ulevel uliquidity umanagement uis uessentially usimple,

unamely uthe uoptimal ucombination uof upositive uand unegative ucash uflows uwith uother ufunding

usources uor uinvestments105.
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2.1.9.9 uMarket uRisk uManagement u

Market urisk uis uthe urisk uof ulosses uin upositions uor urisk uthat uthe uvalue uof uan uinvestment uwill

udecrease udue uto umoves uin umarket uprices uor ufactors. uMarket urisk uis ualso usystematic urisk; uit

ucannot ube ueliminated uthrough udiversification uthough uit ucan ube uhedged uagainst105. uThe urisk uthat ua

umajor unatural udisaster uwill ucause ua udecline uin uthe umarket uis uan uexample uof umarket urisk. uOther

usources uof umarket urisk uinclude urecessions, upolitical uturmoil, uchanges uin uinterest urates uand

uterrorist uattacks105.

Market urisk uas uone uof uthe ucategories uof uinvestment urisk. uThe ufour ustandard umarket urisk ufactors

uinclude uEquity urisk; uthe urisk uthat uinterest urates uwill uchange, uInterest urate urisk; uthe urisk uthat

uforeign uexchange urates uwill uchange, uCurrency urisk; uthe urisk uthat uforeign uexchange urates uwill

uchange, uCommodity urisk; uthe urisk uthat ucommodity uprices u(i.e. ugrains umetal) uwill uchange, uEquity

uindex urisk; uthe urisk uthat ustock uor uother uindex uprices uwill uchange uadversely106.

Market urisk uis utypically umeasured uusing ua uvalue uat urisk umethodology. uValue uat urisk uis uwell

uestablished uas ua urisk umanagement utechnique, ubut uit ucontains uits uaccuracy. uThe ufirst uassumption

uis uthat uthe ucomposition uof uthe uportfolio umeasured uremains uunchanged uover uthe usingle uperiod uof

uthe umodel. uFor ushort utime uhorizons, uthis ulimiting uassumption uis uoften uregarded uas uacceptable.

uFor ulonger utime uhorizons, umany uof uthe utransactions uin uthe uportfolio umay umature uduring uthe

umodeling uperiod. uInterviewing ucash uflow, uembedded uoptions, uchanges uin ufloating urate, uinterest

urate uand uso uon uare uignored uin ua usingle uperiod umodeling utechnique. uMarket urisk ucan ualso ube

ucontrasted uwith uspecific urisk, uwhich umeasures uthe urisk uof ua udecrease uin uone’s uinvestment udue uto

ua uchange uin ua uspecific uindustry uof usector uas uopposed uto umarket uwide umove107.
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Market urisk udetermines ucosts uof ucapital ufinancial uinstitutions uare udependent uon uobtaining

uadequate ufinancial uresources ufrom uthe ufinancial umarkets. uChange uof uregulation uchanges umarkets

urisk uand utherefore ucost uof ucapital. uMarket urisk ualso urefers uto uthe ueffect uthat uchanging uinterest

urates uhave uon uthe upresent uvalue uof ufixed uincome usecurity uand ucan ualso ube ureferred uto uas uinterest

urate urisk. uThere uis uan uinverse urelationship ubetween uinterest urates uand uprice. uAs uinterest urates

uraise, uthe uvalue uof ua usecurity ufalls, uthe ureverse uis utrue uas uinterest urates ufall108.

2.1.10 uFinancial uIncentives

Risk umanagement upractices uincrease upreparedness ubefore uadverse uevents uoccur uwhich uin uturn

uhelps uto uminimize uoperational usurprises uand ulosses. uAwareness uof urisks uinvolved uin uprocesses

uwill uhelp ualign uresources uwhich umay uincrease uproductivity uand urevenues, uas uwell uas uimprove

uservice udelivery ucapabilities. uScrutiny uof ucontrols uembedded uin uprocesses ubased uon urisk uand

uagreed-upon utolerance ulevels uwill ualso uhelp uwith uresource uallocation uas uwell uas uenhance

uefficiencies. uDocumentation uhelps uto ulink ugrowth, urisk uand ureturn uand urationalize ufunding109.

2.1.10.1 u uEnhanced uInternal uCommunications

A uconsistent uvocabulary uand umethodology umay uprovide uemployees uwith ua uclear uand ucommon

uunderstanding uof uthe uorganization’s ugoals uand uobjectives, utherefore uenhancing ustrategic uand

uvalues-driven ucommunications uacross uthe uorganization. uEffective ucommunications ulead uto

uenhanced ustaff umorale uand uhelp upromote uteamwork. uEmployees umay udesire ua uclear uperspective

uon uthe uimpacts utheir urole uhas uon uthe uoverall umission uof uthe uorganization uand uthe uvalue uthey

uprovide u– uRisk umanagement upractices ucan uhelp uhighlight uthat uvalue110.
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2.1.10.2 u uImproved uDecision uMaking

Informed ustrategic uchoices ucan ube umade uconsistent uwith uthe uorganization’s ugoals uand uobjectives

ubased uon ua uconsideration uof urisks uand urewards. uRisk umanagement uprovides uincreased urisk

uintelligence, uand uthereby umay ureduce utraditional urisk uaversion-based udecisions. uRisk

umanagement uhelps ustimulate udefined usuccess ucriteria, uincreased uaccountability, uclearer

uperformance umeasurement, uand uimproved uperformance ureporting111.

Risk umanagement uframework ucan ube uused uto uguide uorganizations uin ureducing uthe ulosses

uresulting ufrom uthe urealization uof uthreats uto uIT uuse uand uit uwill uprovide uIT umanagers uwith ua

ucomprehensive uview uof utheir uoverall urisk umanagement usituation ubecause uit uallows uthem uto

usmoothly umove ufrom uone ucomponent uto uanother uby uidentifying uand uunderstanding uthe upossible

ucourses uof uaction uin uthe udifferent usteps. uThe uapproaches uused ufor usoftware udevelopment uprocess

ulike uwaterfall uor uevolutionary umakes ueasy ufor uthe usoftware uprojects uto ube uhighly urisky112.

2.1.10.3 uEnhanced uPartnerships

Risk umanagement uprocesses umay uhighlight uopportunities ufor uworking uacross uthe uenterprise uon

uproviding uintegrated uresponses uto umultiple urisks uand upathways uto useizing uopportunities. uAn

ueffective urisk umanagement uframework ubrings useveral ubenefits. uFirst uand umost uimportantly, ua

uformalized urisk umanagement uframework ucan uhelp udevelop ua ucommon uunderstanding uof urisk

uacross uthe udeposit uinsurer’s uoperations. uThat uis, ua urisk udecision-taker uin uone uarea uof uan uinsurer’s

uoperations uis uaware uof uthe urisk uimplications uof uhis uor uher udecisions ufor uother uaspects uof uthe

udeposit uinsurer’s uoperations91. uIn uaddition, ua uformalized urisk umanagement uframework ucan

ufacilitate uthe udevelopment uof ua ucommon urisk ulexicon, uensure uthat urisks uare ubeing uidentified uand
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uthat uappropriate utimely uaction uis ubeing utaken uto uaddress uthem, uand uprioritize urisks usuch uthat

uresources ucan ube uallocated uto uthe urisks uthat uare uconsidered umost usignificant113.

2.1.10.4 uInstitutional uSustainability uGrowth

Risk umanagement uensures uinstitutional usustainability uand ufacilitates ugrowth, uit uhas usignificant

uimplications ufor uMFIs uwith ua usocial umission uto userve uan uincreasing unumber uof upoor uhouseholds.

uWith uthe uincreasing ulevel uof umaturity uin uthe uindustry, umany umicrofinance ustakeholders useem uto

urealize umore unow, uthan uwas uthe ucase uabout u10 uyears uago, uthat urisk umanagement uis uthe uheart uof

uthe umicrofinance uindustry uas uit uis uthe ubroader ubanking uindustry. uIf uMFIs uand uother

uorganizations uare ukeen uto ucontinue uits uoperations, uit umust utake umanagement useriously uand uput

uin uplace usystematic umeasures ufor uthe upurpose114.

2.1.11 uFinancial uPerformance u

Performance uis uthe uapproach ufor uadopting uand umanaging uthe uexisting uresource uto uachieve

uspecified ugoals uand uobjectives. uThat uis, uit uis uthe ucapacity uto uadopt umeasures uthat ucould

uovercome uchallenges uin uorder uto uachieve ua ugoal uwithin ua uplanned uperiod. uWithin uthe ucontext uof

uorganisations, uperformance uis udefined uas uthe uability uof uan uentity uto uperform uwell uby uachieving

uits ustated uobjectives usuccessfully115. uThat uis uthe uapproach utaken uby uorganisations uto uimplement

ua ustrategy uin uan ueffective umanner. uFinancial uperformance uaccordingly uis uthe ucomparison uof uthe

uworth uproduced uby uan uorganisation uwith uthe uworth uowners uexpected uto ugenerate ufrom uthe

uorganisation. uThe uuse uof usimple uoutcome-based ufinancial uindicators uis uused uto umeasure uthe

uachievement uof ufinancial ugoals uof uthe uorganisation116. u

Financial uperformance uis umeasured uusing uindicators usuch uas usales ugrowth ufor uone uand uthree

uyears, uprofit ugrowth ufor uone uand uthree uyears, unet umargin, uand ureturn uon uequity. uAccounting-
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ubased uperformance uusing utwo uindicators: uReturn uon uAssets u(ROA) uand uReturn uon uEquity

u(ROE). uVarious ustudies uhave uused uROE uand uROA uin uassessing uthe uperformance uof ufinancial

uinstitutions ua u2 upercent urate uof uROA usignify uhigher uperformance uof uthe ufinancial uinstitution uin

uterms uof uprofitability117. u

2.1.11.1 uReturn on Equity u

There uare uvarious uimportant umeasures uin udetermining uprofitability uof uan uorganisation. uThese

uinclude uNet uProfit uMargin uand uReturn uon uEquity u(ROE). uIn u1972 uDavid uCole umade uknown

uprocedure ufor uevaluating ubank uperformance uvia uratio uanalysis118. uThis uprocedure uenables uan

uanalyst uto uappraise uthe usource uand ulevel uof ubanks’ uprofits urelative uto uselected urisks utaken. uDavid

uCole uapplied uReturn uon uEquity umodel uto uanalyse ubank uprofitability uand uidentified uspecific

umeasures uof ucredit urisk, uliquidity urisk, uinterest urate urisk, uoperational urisk uand ucapital119.

uProfitability uratios uare ufrequently uused uin ua uhigh uesteem uas uthe udeterminants uof ucredit uanalysis

uin ubanks, usince uprofitability urelates uto uthe uresults uof umanagement uperformance. u

The upurpose uof uROE uas ua umeasurement uof uthe uprofit uaccrued uby uthe uequity uin uthe ufirm. uIt uis

ualso urevealed uthat uthe uROE uis uan uindicator uof uthe uefficiency uto ugenerate uprofit ufrom uequity.

uThis ucapability uis uaffiliated uto uhow uwell uthe uassets uare uused uto uproduce uthe uprofits uas uwell. uThe

ueffectiveness uof uasset uutilisation uis uconsiderably utied uto uthe uamount uof uassets uthat uthe ucompany

ucreates ufor ueach unaira uof uequity. uThe umeasure uof unet uincome uto uequity uis uthe uaccounting ureturn

uon uequity u(ROE). uIt ufrequently userves uas ua utarget uprofitability umeasure uat uthe uoverall ubank ulevel.

uThus, uthe uagent ufor umeasurement uof uan uentity ufinancial uperformance uwill ube uReturn uon uEquity

u(ROE)120.

2.1.11.2 uReturn on Assets u
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Return on Assets (ROA) is the financial performance measurement that shows an entity’s

profitability against its total assets. It is calculated as Profit before interest and tax divided by

total assets. ROA primarily indicates managerial efficiency117. It shows how the management of

the organisation has been effective in converting its assets into income168. In other words it is a

measure the level of an organisation’s profitability in relation to its assets. The higher the ratio,

the better or efficient the management is in utilising the assets available to the organisation in

generating income and consequently improving the shareholders funds171.

2.1.11.3 uNet Interest Margin u

Net Interest Margin (NIM) refers to the balance of income generated as interest on loans and

advances after subtracting interest expense paid on deposits from various customers. Net Interest

Margin is a measure of performance that reveals how good an organisation’s decisions are in

generating income in comparison to the cost incurred on its deposits125. Net Interest Margin is

another measure of bank’s efficiency. A negative value of NIM shows that the organisation is not

making optimal decisions as interest expenses are much more than the interest generated by the

bank on its various loans and advances169. A positive value of NIM of course means a better

generation of interest income over and above interest expenses incurred on deposits171.

2.1.11.4 uFactors uthat uDetermines uFinancial uProfitability uof uFinancial uInstitutions u

The ufinancial uperformance uof ufinancial uinstitutions uis uinfluenced uby useveral ufactors. uThese

uinclude ubut unot ulimited uto uthe ufollowing: uloan uportfolio uand uamount uof uloans ugiven uout uto

uclients, uinterest urate uand uinterest uamount ureceived, usubsidy u(donor uinvolvement), ugroup

ulending121. u
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(a) uInterest uRate u

The ucharge ubanks uput uon uloans ugiven uto utheir uclients umay udetermine uthe uamount uof uincome uthey

uget. uIt uis uone uof uthe umain usources uof uincome uto ufinancial uinstitutions. uThe ubank’s uability uto

ugrant umore uloans uto uits uclients uand ucharge uinterest uon uthem uimplies uthat uthey ustand ua uchance uof

ugetting uback umore uprofit u(loan uinterest). uThe ufinancial uperformance uof ufinancial uinstitutions

udepends uon uthe ucapacity uof uthe uinstitution uto ugrant umore uloans uto upeople uat uan uinterest urate uto

ucover uall uits ucost. uIt uis uargued uthat uhigh uinterest urates uon uloans upositively ucorrelate uwith uthe

uprofitability uof ufinancial uinstitutions122. u

However, ufrom uthe ueconomic upoint uof uview, uthe ularger uthe uinterest urate, uthe uless uclients uwill

udevelop uthe uinterest uin uobtaining usuch uloans uunless uunder ua ucritical ucondition. uThus, uwhen

uclients ufail uto uobtain uloans ubecause uof uthe uhigh uinterest urates, uit uwill unegatively uaffect uthe uprofit

uof uthe ubank uit uis unecessary uto uensure uthat uinterest urate uon uloans umust ube uincentive. uBeing

uincentive umeans uthat uthe uinterest ushould ube uless uthan uwhat uthe uborrower uwill uget ufrom uinvesting

uthe uborrowed uloans ufrom uthe ubanks123. uWhat uthe uborrower uwill uget ufrom uthe uinvesting uloan umay

ube ufinancial uor unon-financial ubenefits. uThis uwill umake uthe uborrower ube uencouraged uto ugo uin ufor

uloan ufrom ufinancial uinstitutions. uThe uway uto udetermine uthe ulevels uof uinterest uon uloans uto umake

uit uincentive-packaged udepends uon uthe utype uof utechnique uthat uwould ube uused uby ufinancial

uinstitutions u

(b) uLoan uRepayment uRate u

The uprofitability uof ufinancial uinstitutions uis ualso udepended uon uthe udegree uof uloan urepayment urate.

u uHigher uinterest urate uand uloan uamount uare unot usufficient uto uhave udetermined uthe ufinancial

uperformance uof ufinancial uinstitutions uif uthe uloan urepayment urate uis uvery ulow. uThus, uthe ufinancial

uperformance uof ufinancial uinstitutions ucan ube udetermined uby ucombining uthe uinterest urates, uand
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uthe uloan uamount utogether uwith uhigh urepayment urate. uHigh urepayment urate udepends uon uthe

ucapacity uof uthe ufinancial uinstitution uto ucollect uthe uloans ufrom uits uclients124. uThis uimplies uthat

uless uefficient ufinancial uinstitutions uin ucollecting uits uloans ufrom ucustomers uwill ustand uat urisk uof

udefault uthereby uaffecting uits ufinancial uperformance. uThe uefficiency uof ubanks uto ucollect uloans

ulead uto ubad uloans, umeaning uthat uthe uclient ucannot ufully upay uthe uloan uin uaddition uto uthe uinterest.

uWhen uthis uhappens, uit umeans, uinstead uof uprofit, ufinancial uloss uis uencountered uleading uto uadverse

ueffects uon uprofitability. uAnother ueffect uof ubad uloans uon ubanks ucan ube useen uin utheir ulending

ucapacity. u uIt uhas ubeen uargued uthat ubad uloans ureduce ubank’s ucapacity uto ulend125.

Financial uperformance uinvolves umeasuring uthe uresults uof ua ufirm’s upolicies uand uoperations uin

umonetary uterms. uThese uresults uare ureflected uin uthe ufirms ureturn uon uinvestment, ureturn uon uassets

uand uvalue uadded. uFinancial uperformance uis uthe uability uto uoperate uefficiently, uprofitably, usurvive,

ugrow uand ureact uto uthe uenvironmental uopportunities uand uthreats. uAgain, uperformance uis

umeasured uby uhow uefficient uthe uenterprise uis uusing uits uresources uin uachieving uits uobjectives126.

uFirms' ulow uperformance uis uthe uresult uof upoorly uperforming uassets. uMFIs uearn ufinancial urevenue

ufrom uloans uand uother ufinancial uservices uin uthe uform uof uinterest ufees, upenalties, uand ucommissions.

uFinancial urevenue ualso uincludes uincome ufrom uother ufinancial uassets, usuch uas uinvestment uincome.

uAn uMFI‟s ufinancial uactivities ualso ugenerate uvarious uexpenses, ufrom ugeneral uoperating uexpenses

uand uthe ucost uof uborrowing uto uprovisioning ufor uthe upotential uloss ufrom udefaulted uloans.

uProfitable uinstitutions uearn ua upositive unet uincome u(i.e., uoperating uincome uexceeds utotal

uexpenses)95.

Today, uMicrofinance uinstitutions uare useeking ufinancial usustainability. uMany uMFIs uwere

urestructured uin uorder uto uachieve ufinancial usustainability uand ufinance utheir ugrowth. uSustainability

uis udefined uas uthe ucapacity uof ua uprogram uto ustay ufinancially uviable ueven uif usubsidies uand
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ufinancial uaids uare ucut uoff96. uIt uembraces u“generating usufficient uprofit uto ucover uexpenses uwhile

ueliminating uall usubsidies, ueven uthose uless-obvious usubsidies, usuch uas uloans umade uin uhard

ucurrency uwith urepayment uin ulocal ucurrency”. uIn uorder uto uoptimize utheir uperformance, uMFIs uare

useeking uto ubecome umore ucommercially uoriented uand ustress umore uon uimproving utheir

uprofitability; utherefore, uself-sustainability127.

(c) uInflation u

Inflation ucan ube udefined uas ucontinued ugeneral uincrease uin uprices uof ugoods uand uservices uin uan

ueconomy uwhich uleads uto udecline uin uthe upurchasing upower uof umoney128. uInflation ubecome

uapparent uunder utwo udifferent uscenarios: uDemand upull uinflation uand ucost upush uinflation. uDemand

upull uinflation uresults uwhen udemand ufor uproducts uand uservices uexceeds utheir ucurrent usupply

uwhile ucost upush uinflation uoccurs uif usupply uof ua uproduct uor uservice ureduces uas ua uresult uof

uincreased ucosts uof uproduction uor unon-availability uof ucertain uinputs128. u

Inflation uaffects uevery uaspect uof uthe ueconomy uone uway uor uthe uother uas ua uresult uof uthe ufall uin uthe

uvalue uof uthe upurchasing upower uof umoney. uThe ueffect uis uhowever udifferent ufor udifferent

ucategories uof uindividuals uor uorganisations129, uwhile usome ucategories ulose, usome umake ugains uand

usome uothers umay unot ube uso umuch uaffected. uGenerally, udebtors ugain uand ucreditors uusually ulose

uas uthey uhave uto ucollect uthe usame uamount uof umoney ueven uthough uthere uis ua ureduction uin uvalue. uIt

uis utherefore uimperative uthat uinflation uis ucurtailed uto ulimit uits uadverse ueffects uon uthe usociety uat

ularge. uThe uCentral uBank uof ueach ucountry uis usaddled uwith uthe uresponsibility uof uensuring uthat

uinflation uis uguarded uas umuch uas upossible uthrough uthe uuse uof umonetary upolicies, ufiscal upolicies

uand usometimes uwages ucontrols129.
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Microfinance uBanks uas uan uinstitution uoperating uwithin uan ueconomy uis uaffected uin uvarious uways

uin uits uday uto uday uoperations. uWhile ubanks uexpenses uare uadversely uaffected uby uupward uincreases

uin uprices, uthe uinterest urates ucharged uby uthe ubanks uis upositively uaffected uas uinterest urates utend uto

uincrease uas uprices ugenerally uincreases uin uthe ueconomy130. uThe uperformance uof ubanks umay

utherefore ube uaffected ueither upositively uor unegatively udepending uon uthe ufinal ueffect uwhen uall uthe

ucompeting uincreases uare uset uoff uagainst ueach uother131, u132. U

2.1.12 uCredit uManagement u

Credit umanagement uis uthe umethod uby uwhich uyou ucollect uand ucontrol uthe upayments ufrom uyour

ucustomers. uCredit umanagement uas umethods uand ustrategies uadopted uby ua ufirm uto uensure uthat uthey

umaintain uan uoptimal ulevel uof ucredit uand uits ueffective umanagement. uIt uis uan uaspect uof ufinancial

umanagement uinvolving ucredit uanalysis, ucredit urating, ucredit uclassification uand ucredit ureporting133.

u

A uproper ucredit umanagement uwill ulower uthe ucapital uthat uis ulocked uwith uthe udebtors uand ureduces

uthe upossibility uof ugetting uinto ubad udebts133. uUnless ua useller uhas ubuilt uinto uhis uselling uprice

uadditional ucosts ufor ulate upayment uor uis usuccessful uin urecovering uthose ucosts uby uway uof uinterest

ucharged, uthen uany uoverdue uaccount uwill uaffect uhis uprofit. uIn usome ucompetitive umarkets,

ucompanies ucan ube utempted uby uthe uprospects uof uincreased ubusiness uif uadditional ucredit uis ugiven,

ubut uunless uit ucan ube ucertain uthat uadditional uprofits ufrom uincreased usales uwill uoutweigh uthe

uincreased ucosts uof ucredit, uor usaid ucosts ucan ube urecovered uthrough uhigher uprices, uthen uthe

upractice uis ufraught uwith udanger134. uMost ucompanies ucan ureadily usee ulosses uincurred uby ubad

udebts, ucustomers ugoing uinto uliquidation, ureceivership uor ubankruptcy134. u

The uwriting-off uof ubad udebt ulosses uvisibly ureduces uthe uProfit uand uLoss uAccount. uThe uinterest

ucost uof ulate upayment uis uless uvisible uand ucan ugo uunnoticed uas ua ucost ueffect. uIt uis uinfrequently
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umeasured useparately ubecause uit uis umixed uin uwith uthe utotal ubank ucharges ufor uall uactivities. uThe

utotal ubank uinterest uis ualso ureduced uby uthe uborrowing ucost usaved uby upaying ubills ulate. uCredit

umanagers ucan umeasure uthis uinterest ucost useparately ufor udebtors, uand uthe uresults ucan ube useen uby

umany uas ustartling ubecause uthe ucost uof uwaiting ufor upayment ubeyond uterms uis uusually uten utimes

uthe ucost uof ubad udebt ulosses135. u

Effective umanagement uof uaccounts ureceivables uinvolves udesigning uand udocumenting ua ucredit

upolicy. uMany uentities uface uliquidity uand uinadequate uworking ucapital uproblems udue uto ulax ucredit

ustandards uand uinappropriate ucredit upolicies. uA usound ucredit upolicy uis uthe ublueprint ufor uhow uthe

ucompany ucommunicates uwith uand utreats uits umost uasset, uthe ucustomers136. uA ucredit upolicy ucreates

ua ucommon uset uof ugoals ufor uthe uorganization uand urecognizes uthe ucredit uand ucollection

udepartment uas uan uimportant ucontributor uto uthe uorganization’s ustrategies. uIf uthe ucredit upolicy uis

ucorrectly uformulated, ucarried uout uand uwell uunderstood uat uall ulevels uof uthe ufinancial uinstitution, uit

uallows umanagement uto umaintain uproper ustandards uof uthe ubank uloans uto uavoid uunnecessary urisks

uand ucorrectly uassess uthe uopportunities ufor ubusiness udevelopment136. u

2.2. uTheoretical uReview u

Theoretical uframeworks uare ucritical uin udeductive, utheory-testing usorts uof ustudies. uScientists uwhen

uperforming uresearch ustudies uto uformulate ua utheory uuse ua utheoretical uframework. uThe utheoretical

uframework uis ua ufoundation ufor uthe uparameters, uor uboundaries, uof ua ustudy.

It uhas ubeen ushown uthat uthere uexists uinformation uasymmetry uin uassessing ubank ulending

uapplications137. uInformation uasymmetry udescribes uthe ucondition uin uwhich urelevant uinformation

uis unot uknown uto uall uparties uinvolved uin uan uundertaking137. uStudies uon utransaction ucosts uhave

ushown uthat utransaction ucosts uoccur u“when ua ugood uor ua uservice uis utransferred uacross ua
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utechnologically useparable uinterface”. uTherefore, utransaction ucosts uarise uevery utime ua uproduct uor

uservice uis ubeing utransferred ufrom uone ustage uto uanother, uwhere unew usets uof utechnological

ucapabilities uare uneeded uto umake uthe uproduct uor uservice. uTherefore, uit umay uvery uwell ube umore

ueconomic uto umaintain uthe uactivity uin-house, uso uthat uthe ucompany uwill unot uuse uresources uon

ucontacts uwith usuppliers, umeetings uand usupervision138. uManagers umust utherefore uweigh uthe

uinternal utransaction ucosts uagainst uthe uexternal utransaction ucosts, ubefore uthe ucompany udecides

uwhether uto ukeep usome uactivity uin-house. uThis upart uof uthe ureport uwill ureview uvarious utheories uin

ucredit umanagement138.

2.2.1 uAsymmetric uInformation uTheory u

Information assymmetry theory was proponded by 3 major economists, Joseph Stiglitz (1961),

George Akertlof (1970) and Micheal Spence (1973)139. The work of these economists was

aggregated to formulate the theory in year 2001139. Information uasymmetry urefers uto ua usituation

uwhere ubusiness uowners uor umanager uknow umore uabout uthe uprospects ufor, uand urisks ufacing utheir

ubusiness, uthan udo ulenders. uIt udescribes ua ucondition uin uwhich uall uparties uinvolved uin uan

uundertaking udo unot uknow urelevant uinformation. uIn ua udebt umarket, uinformation uasymmetry uarises

uwhen ua uborrower uwho utakes ua uloan uusually uhas ubetter uinformation uabout uthe upotential urisks uand

ureturns uassociated uwith uinvestment uprojects ufor uwhich uthe ufunds uare uearmarked139. u

The ulender uon uthe uother uhand udoes unot uhave usufficient uinformation uconcerning uthe uborrower.

uInformation uasymmetry uposes utwo uproblems ufor uthe ubanks, umoral uhazard u(monitoring

uentrepreneurial ubehavior) uand uadverse uselection u(making uerrors uin ulending udecisions). uBanks

uwill ufind uit udifficult uto uovercome uthese uproblems ubecause uit uis unot ueconomical uto udevote

uresources uto uappraisal uand umonitoring uwhere ulending uis ufor urelatively usmall uamounts. uThis uis



66

ubecause udata uneeded uto uscreen ucredit uapplications uand uto umonitor uborrowers uare unot ufreely

uavailable uto ubanks. uBankers uface ua usituation uof uinformation uasymmetry uwhen uassessing ulending

uapplications140. uThe uinformation urequired uto uassess uthe ucompetence uand ucommitment uof uthe

uentrepreneur, uand uthe uprospect uof uthe ubusiness uis ueither unot uavailable, uuneconomic uto uobtain uor

udifficult uto uinterpret. uThis ucreates utwo utypes uof urisks ufor uthe uBanker141. u uThe urisk uof uadverse

uselection uwhich uoccurs uwhen ubanks ulend uto ubusinesses uwhich usubsequently ufail u(type uII uerror),

uor uwhen uthey udo unot ulend uto ubusinesses uwhich ugo uon uto ubecome" usuccessful uor uhave uthe

upotential uto udo uso u(type uI uerror)141. u

2.2.2 Finance uDistress uTheory

Finance distress theory is based on the cash flow theory proponded by William Beaver in 1966

and further developed by R.J. Taffler in 1983142. Finance distress theory signifies the situation in

which a ufirm’s ubusiness udeteriorates uto uthe ulevel uwhere uit ucannot umeet uits uliability, the ufirm uis

therefore described as having progressively uenter ua ustate uof ufinancial udistress. uThe uprimary

usignals uof ufinancial udistress uare uviolations uof udebt upayments uand ufailure uor ureduction uof

udividends upay-outs. uFinancial udistress ubecome noticeable when cash uinflows uis uless uthan ucurrent

umaturingudebts. uThe ufirm uhas uenough uto upay uits ucreditors uif uthe ucash uflows uexceed uthe upresent

udebt uobligations. uThe ukey uto uidentifying ufirms uin ufinancial udistress uis utheir uinability uto ufulfill

ucontractual udebt uobligations142. uHowever, usubstantial ufinancial udistress ueffects uare uincurred uwell

ubefore udefault. uFirms uenter ufinancial udistress uas ua uresult uof ueconomic udistress, udeclines uin utheir

uperformance, uand upoor umanagement, uespecially uon urisks142.

Financial udistress uthat ubegins uwith ua uperiod ucharacterized uby ua ucollection uof ubad ueconomic

uconditions uand upoor umanagement uwhich ucommits ucostly umistakes. uOther ucreditors ualso umust ube
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ucompelled uto ube utaken uinto uconsideration uwhen ufirms uare usetting uup urisk umanagement umeasures.

uCredit urisks uin ubanks ualso umust ube ucompelled uto ube uaddressed usince uit's ugoing uto ucause ufinancial

udistress. uLoan uportfolio umanagement uis ua uvital udeterminant uof uthe ufirm’s uliquidity. uThe ubanks

ushould umanage uthe ucredit uand uliquidity urisk uto uavoid ufinancial udistress143.

The utheory uof ufinancial udistress uemanates ufrom uthe uliquidity uand ucredit urisk ufacing ua ufirm. uThis

utheory uprovides ufor ua unon-biased uperspective uon uthe ulink ubetween ucredit urisk uand ufinancial

uperformance uvariables uemployed uby uthe ustudy. uBy uproviding uinformation uthat uthe uresults uof

ufinancial udistress uoccur ubefore udefault urisk, uthe utheory uoffers ua uneutral uplatform uto uundertake uan

uincisive uempirical uanalysis uof uthis urelationship uwithin uthe umicrofinance ubanks144.

The upotential ufor ua ukey uemployee uto uleave uthe ufirm uunexpectedly uor uthe upossibility uof

udiscovering ugold uunder ucorporate uheadquarters uare uunique ufactors uthat uare unot ushared uwith uother

ufirms. uOn uthe uother uhand, urisk ufactors uconcerning uthe upotential ufor uunexpected uand urapid

ugrowth uin uthe uNational u(or uInternational) ueconomy uthat uaffect uthe uoperating ucosts ufor uall ufirms

urepresent uexample uof ucommon urisk ufactors. uWhile uportfolio uformation ureduces uthe uinfluence uof

uunique urisks uassociated uwith uindividual usecurities, uit ucannot ueliminate uexposure uto ucommon urisk

ufactors. uStated udifferently, uproperly uconstructed uportfolios uallow ufor udiversification uof uunique

urisk, ubut unot ufor usystematic u(market) urisk145.

Credit uRisk uTheory uposes useveral ugaps; uthe uinitial uintent uby uMarkowitz uwas uto uaddress uthe

uimportance uof uinvestment uportfolio ufor uinvestors uto uspread urisk uwhen uinvesting uand unot

umanagement uof uloan uportfolio uin ubanks. uThis uindustry uis ualso umaking usignificant uprogress

utoward udeveloping utools uthat umeasure ucredit urisk uin ua uportfolio ucontext. uThey uare ualso uusing

ucredit uderivatives uto utransfer urisk uefficiently uwhile upreserving ucustomer urelationships. uThe
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ucombination uof uthese utwo udevelopments uhas uprecipitated uvastly uaccelerated uprogress uin

umanaging ucredit urisk uin ua uportfolio ucontext uover uthe upast useveral uyears146.

Risk umanagement uis uthe uidentification, uassessment, uand uprioritization uof urisks ufollowed uby

ucoordinated uand ueconomical uapplication uof uresources uto uminimize, umonitor, uand ucontrol uthe

uprobability uand/or uimpact uof uunfortunate uevents uor uto umaximize uthe urealization uof uopportunities.

uRisk umanagement uis ua uconstant uprocess uof uevolution. uIn ugeneral, urisks uinclude ucredit urisk,

umarket urisk u(include uliquidity urisk, uinterest urate urisk, uand uexchange urate urisk), uand uoperational

urisk. uIf ubanks uignore uthe urisks, uthey ucould unot uhave ua unormal uoperation. uTherefore, uevery

uorganization ushould ulearn uto uapply ueffective umethods uand umake uthese umethods upositively uto

uidentify, uanalyze, uevaluate, utreat uand ucontrol ubusiness urisks147. uThe ustudy uanchored uits uvariables

uon utwo utheories unamely: u(i) uAsymmetric uInformation utheory uthat uis ulinked uwith umarket urisks

uand u(ii) uFinance udistress utheory uwhich uis ulinked uwith uthe ucredit uand uliquidity urisks.

2.3 uReview uof uEmpirical uStudies

This ustudy ureviews uvarious uempirical ustudies uin uorder uto uestablish ua ubasis ufor uthe ustudy uand

uachieve uthe ustudy uobjectives. uThe ureview uof uthe urelated uempirical uliterature uis utherefore

upresented uin uthis usection.

2.3.1 Non Performing Loan Ratio and Microfinance Bank Performance

The uincreased uincidence uof unon-performing uloans u(NPL) uin uNigerian ubank ugenerated uthe ucurrent

uliterature uon uquality uof ubanks uprofitability. uThough uthere uhave ubeen ureforms uin uthe ubanking

uindustry uto uensure ueffective ufinancial uinstitutions, uthe ubanks’ ushareholders’ ufunds uare uaffected

uby uthe unon-performing uloans. uIn ua ustudy uon uthe uimpact uof unon-performing uloans uon ufirms’

uprofitability uof ubanks uin uNigeria uusing usecondary udata uobtained ufrom uthe uAnnual uReport uand
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uStatement uof uAccounts uof uthe uNDIC ufor ua uperiod uof useven u(7) uyears u(2006- u2012) urevealed uthat

uthere uis aurelationship ubetween uthe uNon-performing uLoans u(NPL) uand uReturn uon uAssets u(ROA)

uof uNigerian uBanks148. u uThis umeans uthat uthe uasset uvalues uof uthe ufirms uare unot uaffected uby uthe

ulevel uof uNPL. uThe ushareholders uwealth umaximization uis uaffected uas usecond uresult ushowed uthat

uthere uis ua urelationship ubetween uthe uNon-performing uLoan u(NPL) uand uReturn uon uEquity u(ROE)

uof uNigerian uBanks. uThe ustudy utherefore uasserted uthat uthe ubanks ushould uensure uthat uthe ubanks

ucustomer uhas uviable umeans uof urepaying uthe uloan, uwhich ushould ube umonitored uto uensure

uefficiency148.

Empirical ufindings ufrom ua usample uof u22 uGhanaian ubanks uon umacroeconomic udeterminants uof

unonperforming uloans u(NPLs) uas uwell uas uthe uimpact uof uNPLs uon ubank uprofitability uusing ua ufixed

ueffect upanel umodel uin uestimating uthree udifferent uempirical umodels urevealed uthat ubank-specific

ufactors uas uwell uas umacroeconomic ufactors udetermining uNPLs usuch uas uinflation uand uindustry

uconcentration urespectively uare unot usignificant uin udetermining uNPLs, ualthough uboth uare

upositively urelated uto uNPLs. uThe ufindings uof uthis ustudy uhave uimportant uimplications ufor upolicy

umakers uand ubank umanager149. u

Though, useveral uother ustudies uhave ubeen ucarried uout uin uNigeria uwith urespect uto uNon-performing

uLoans uand uBank uPerformance, uincluding ustudy uon uthe uimpact uof uNon-performing uLoans uon uthe

uperformance uof uSelected uCommercial uBanks uin uNigeria uwith uspecial uemphasis uon uAccess uBank,

uUnited uBank ufor uAfrica uand uUnion uBank uof uNigeria uPlc150. uThe ustudy uspecifically udetermined

uthe ueffect uof unon-performing uloans, uprovision ufor uloan uloss uand uloans uand uadvances uon uthe

uperformance uof ubanks umeasured uby uReturn uon uAssets uand uReturn uon uEquity. uThe ustudy uutilized



70

usecondary udata uobtained ufrom uannual ureport uand uaccounts uof uthe uselected ubanks. uThe udata uwere

uanalyzed uusing uordinary uleast usquare umethod uand uratio uanalysis. uThe uspecific ufinding uof uthe

uwork uis uthat ureturn uon uasset uand ureturn uon uequity uhave uinverse urelationship uwith unon-

performing uloans uand uloan uloss uprovision urespectively uwhile uthey uare upositively urelated uto uloans

uand uadvances. uThe uconclusion utherefore uis uthat uthe ueffects uof unon-performing uloans uon

uCommercial uBanks’ uperformance uis unegative uand ucannot ube uunderestimated, uand uposes ua

ufundamental udanger uto uthe uvery uexistence uof uthe uBanks uas ucorporate ubusiness uentities. uBased uon

uthe uabove ufindings, uthe ustudy urecommends uthat ubanks ushould umaintain uhigh ucredit ustandards

uwhile uthe uApex uBank uand uother uregulatory uagencies ushould umaintain uhigh usurveillance uon

ubanks’ ucredit uoperations150.

The umaintenance uof uasset uquality, uefficiency uand uprofitability uis ua uvital urequirement ufor uthe

usurvival uand udevelopment uof uBanks. uLoans uconstitute uthe umain uasset uclass ufrom uwhich ubanks

ugenerate utheir umajor uportion uof uincome uand ualso usignify uthe ugreatest urisk uto ubanks. uThe udefault

urate uof uloan uhas ubeen uon uthe uincrease uand uperturbing uto uall. uDue uto uthe udetrimental ueffect uthat

uNon-Performing uLoans u(NPLs) uhave uon ua ubank’s urevenue, ua ustudy usort uto udetermine uthe uimpact

uof uNPLs uon uUniversal uBanks uprofitability ubased uon ua uquarterly udata ufrom u2000 uto u2014 uwhile

uemployed uthe uARDL ubounds utest uof uco-integration uas uan uestimation utechnique uto ushow uthe

uevidence uof ulong urun urelationship uamong uthe uvariables151. uThe ustudy ufound uthat uNPLs uhad ua

usignificant unegative uimpact uon uUniversal uBanks uprofitability uin uboth uthe ushort urun uand ulong urun.

uThe ustudy usuggested uthat uUniversal uBanks ushould urevise utheir ulending upolicy udepending uon uthe

usituation uand ueconomic ucondition uof uthe ucountry uas uwell uas uminimising utheir uperiodic uloans

utargets uby unot uengaging uin urisky uloaning upractices151.
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Huge unonperforming uloans uportfolio uerodes uthe uability uof ubanks uto umake uprofits. uIn uaddition, ua

ustudy uhas ushown uthat unonperforming uloans uportfolio uhas unegative ueffect uon ubank uprofitability

uwhile uthe ustudy uadopted uexploratory uresearch udesign uto uexamine uNonperforming uloans uportfolio

uand uits ueffect uon ubank uprofitability uin uNigeria152. uHowever, uthe uproblem uof unonperforming loans

ufurthers uwidening uwith uan uevil utrend uof uloan uembezzlement uamong uthe uindustrial uborrowers uin

umost uespecially udeveloping ucountries. uThe uanalysis uof uthe uimpact uof unon-performing uloan u(NPL)

uon uprofitability uconsidered unet uinterest umargin u(NIM). uThe uempirical uresults urepresent uthat unon-

performing uloan u(NPL) uas upercentage uof utotal uloans uon ulisted ubanks uin uDhaka uStock uExchange

u(DSE) uis uvery uhigh uand uthey uholds umore uthan u50 u% uof utotal unon-performing uloans u(NPLs) uof

uthe ulisted u30 ubanks uin uDhaka uStock uExchange u(DSE) ufor uyear u2008 uto u2013153. uMoreover uit uis

uone uof uthe umajor ufactors uof uinfluencing ubanks uprofitability uand uit uhas ustatistically usignificant

unegative uimpact uon unet uprofit umargin u(NPM) uof ulisted ubanks ufor uthe ustudy uperiods153.

In ua ufurther ustudy uthat uexamined uthe uimpact uof uNon-performing uloans uon ubank’s uprofitability

uusing uinformation uasymmetry utheory uand ubad umanagement uhypothesis. uThis ustudy uadopted

ucausality uresearch udesign uusing upanel udata u(2007 uto u2015) uof u16 ucommercial ubanks uin

uTanzania154. uThe ustudy uemployed uDescriptive ustatistics uand umultiple uregression uanalysis

uestimation umethods. uLikewise, uOrdinary uLeast-Squares u(OLS) uregression utechnique uwas ualso

uused, uand uthen uFixed uEffects u(FE) uand uRandom uEffects u(RE) uassumptions uwere uconsidered.

uThe ustudy ufound uthat uoccurrence uof unon-performing uloans uis unegatively uassociated uwith uthe

ulevel uof uprofitability uin ucommercial ubanks uin uTanzania. uThe uresults uextend ufurther uthe
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uinformation uasymmetry utheory uand ubad umanagement uhypothesis. uThe ufindings uof uthe ustudy

uhave uboth utheoretical uand umanagerial uimplications ufor upractitioners uand upolicy-makers154.

The uforegoing uempirical ureviews uon unon-performing uloans uand uprofitability ufurther uconfirmed

uthat uNon-performing uloan uratio u(NPLR) unegatively uaffect uprofitability uof ubanks ubut urate uof

ucapital uadequacy uratio u(CAR) ushowed ua usignificant upositive urelationship uwith uprofitability uusing

upanel uregression uanalysis uto uestablish uthe urelationship uin uorder uto uaccount ufor uheterogeneity

uamong uselected ubanks. uThe uBank uSize uequally ushowed ua upositive urelationship uwith uprofitability.

uThe ustudy uposited uthat umanagers uof ubanks uare uto ucomply ustrictly uwith uthe urules uthat uregulate uthe

uoperations uof ubanks uin uGhana uespecially uon uthe uissue uof ucapital uadequacy uratio. uBanks ushould

ualso ube ucautious uon uthe urate uthey uexpand usince ubank usize ucan uequally uaffect uthe ufortunes uof

ubanks. uThe ucentral ubank umust ualso ube uup uand udoing uto uensure uthat ubanks ukeep- uto uall uratios uset

udown uby uthe uCentral uBank, uthe ubanking uregulations uand uthe uvarious ubards155.

Similarly, uto uinvestigate uthe uimpact uof unon-performing uloan uratio, ucapital uadequacy uratio uand

uprovision umaintenance uratio uon uthe ureturn uon uasset u(ROA) uof uall uBangladesh uBanks ubased uon

uthe ulast utwenty-one uyears udata uemploying uOrdinary uLeast uSquare u(OLS) umethod uand uVector

uAuto uRegression u(VAR) umodel. uThe uresults uof uthe ustudy ureveal uthat uthere uare udifferent

udirectional ushort-run ucausality uexist ubetween uvariables uand uthe uOLS uregression uanalysis

uconfirms uthat utwo uindependent uvariables; unon-performing uloan uratio uand uprovision umaintenance

uratio uare ustatistically usignificant uto uthe udependent uvariable; ureturn uon uasset u(ROA)156.
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In uaddition, uthe ueffect uof uNon-Performing uLoans uon uthe ufinancial uperformance uof ucommercial

ubanks uin uNigeria ubetween uthe uperiods uof u1985 uto u2016 uwas uexamined. uThe ustudy uemployed uthe

umultiple uregression utechniques uto uanalyze udata ucollated ufrom uthe uCentral uBank uof uNigeria

u(CBN) ustatistical ubulletin uand uNigeria uDeposit uInsurance uCorporation u(NDIC) upublications ufor

uvarious uyears. uThe uresult uof uthe ustudy ushows uthat uNon-Performing uLoans uto uTotal uLoans uratio

u(NPL/TLR) uand uCash uReserve uRatio u(CRR) uhad ustatistically unegative usignificant ueffect uon

uReturn uon uAsset u(ROA). uThese uresult ushows uthat ua uhigh ulevel uof unon-performing uloans uwould

ureduce uthe ufinancial uperformance uof ucommercial ubanks uin uNigeria. uConsequently, uthe ustudy

urecommends uthat uthe uregulatory uauthorities uin uNigeria ushould ucreate uand usupport uan

uenvironment uwhere ucommercial ubanks uin uNigeria ucan uhave ua ustrong urisk umanagement

upractices157.

The ustudy uof uwhether unon-performing uloans uaffect uthe ubank’s uprofitability uin uTurkey uwas

ucarried uout. uThe ustudy uapplies ua upanel uregression umethod uto uthe uquarterly udata uset uincluding

u1809 uobservation ubelongs uto u55 uBanks uin uTurkey uduring uthe uperiod ufrom u1st uquarter uof u2005 uto

u3rd uquarter uof u2016. uIt uis ufound uthat uthere uis ua usignificant, unegative urelationship ubetween unon-

performing uloans uand ubank uprofitability uwhich uis umeasured uby ureturn uon uequity uand ureturn uon

uasset. uThe uhigher unon-performing uloans, uthe ulower uasset uquality, uleads uto uthe ulower ureturn uon

uequity uand ureturn uon uasset, uand uthe ulower unon-performing uloans, uthe uhigher uasset uquality, uleads

uto uthe uhigher ureturn uon uequity uand ureturn uon uasset158.

2.3.2 Capital Adequacy and Microfinance Bank Performance

Existing uevidence usupports uthe unotion uthat ucapital uadequacy ustrongly uand uactively ustimulate uand

uimprove uthe ufinancial uperformance uof ubanks. uThe uimpact uof uthe uadoption uof uthe uCapital
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uAdequacy uStandards uon uthe uperformance uof uNigerian ubanks uwas uinvestigated. uThe ustudy

uinvolved uthe uuse uof uordinary uleast usquares u(OLS) uestimation utechnique uto uexamine uand

udetermine uthe ueffect uof uthe uindependent uvariables u– uloans uand uadvances, ushareholders’ ufunds,

utotal uassets uand ucustomer udeposits u– uon uthe udependent uvariables u– uEarnings uper ushare u(EPS)

uand uprofit uafter utax. uThe uresults uof uthe uanalysis ushowed uthat ucapital uadequacy ustandards, uexert ua

umajor uinfluence uon ubank uperformance. uIn uaddition uthe uimpact uof uthe uNigerian umonetary

uauthority uon uthe unew ucapital urequirements uwas ufound uto ube ucomplemented uwith uthe uadoption uof

uthe uBasle uaccord uframework. uThe ustudy uconcludes uwith uthe urecommendation uthat uthe uCBN

ushould unot urely uonly uon uthe ucapitalization uof ubanks uas ua udeterminant uof ubank uperformance ubut

ualso ushould uconcentrate uon uefficient uand ueffective ubank usupervision uand urisk umanagement159.

uThe uanalysis uof ulong urun urelationship ubetween ubank ufinancial uperformance uvariables uand

ucapital uadequacy uindicators uin uthe uNigerian ubanking uindustry uhas ubeen utested uand uverified. uThe

ustudy urevealed uthe uexistence uof usignificant ulong urun urelationship ubetween ubank ufinancial

uperformance uvariables uand ucapital uadequacy uindicators uin uthe uNigerian ubanking uindustry. uThe

ugranger ucausality utest uresults ureveal uthat uthere uis uunidirectional ucausality uflowing ufrom uthe uratio

uof ushareholders ufund uto ubank utotal uassets u(SHF/BTA). uCausality ualso utrickle ufrom uthe uratio uof

ushareholders ufund uto ureturn uon uassets u(ROA) uin uNigerian ubanks. uThese usuggest uthat ucapital

uadequacy ustrongly uand uactively ustimulate uand uimprove uthe ufinancial uperformance uof ubanks uin

uNigeria160.

In ua ufurther ustudy, uthe ueffect uof uCapital uAdequacy uon uFinancial uPerformance uwith ua ufocus uon

uselected uquoted uDeposit uMoney uBanks uin uNigeria ufrom u2010-2015 uwas uascertained. uThe ustudy
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umade uuse uof usecondary udata uobtained ufrom ufact ubooks, uannual ureports uand uaccount uof uthe

uDeposit uMoney uBanks uunder ustudy. uThe udata uwere usubjected uto ustatistical uanalysis uusing

uPearson uCoefficient uof uCorrelation, uMultiple uRegression uAnalysis, uVariance uInflation uFactors,

uMulticollinearity, uHeteroskedasticity utest uand uHausman utest. uThe uresult uof uthis ustudy urevealed

uthat uthere uis ua upositive uand usignificant urelationship ubetween uCapital uAdequacy uand uFinancial

uPerformance. uIt uwas ualso uempirically uverified uthat uCapital uAdequacy uhas ua ustatistically

usignificant ueffect uon uFinancial uPerformance uon uDeposit uMoney uBanks uat u5% ulevel uof

usignificance. uThis ustudy urecommended uthat ubanks ushould uavoid uoverreliance uon udebt, uas

uincrease uin uthe uproportion uof udebt uin uthe ucapital ustructure uincreases uthe ufinancial urisk uand uthe

urisk uof ufinancial udistress uand ubankruptcy161.

However, uto uexamine uwhether uor unot ucapital uadequacy uratio uaffects ubank uprofitability uusing

usecondary udata uthat ucovered ufive uyears ufinancial ustatement utaking ucase ustudies uof ufive uselected

ucommercial ubanks. uThe ufindings ureveal uthat uthere uis ua upositive uand usignificant urelationship

ubetween ucapital uadequacy uand ubank's uprofitability. uThis usuggests uthat ubanks uwith umore uequity

ucapital uare uperceived uto uhave umore usafety uand usuch uadvantage ucan ube utranslated uinto uhigher

uprofitability. uThe uhigher uthe ucapital uratio, uthe umore uprofitable ua ubank uwill ube162.

u

2.3.3 Assets Quality and Microfinance Bank Performance

Empirical ufindings uon ubanks uasset uquality uand uperformance uin uNigeria uusing usecondary udata

uobtained ufrom uthe uannual ureports uand uaccounts uof uthe usix ulargest ubanks ulisted uon uthe uNigeria

uStock uExchange ubased uon umarket ucapitalization uwith ua usample uinterval uof ufifteen-year uperiod

ufrom u1999 uto u2013 urevealed uthat uasset uquality uhad ua ustatistically urelationship uand uinfluence uon

ubank uperformance. uBased uon uthe ufindings uthe ustudy usuggested upolicies uthat uwould uencourage
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urevenue udiversification, uminimize ucredit urisk, uand uencourage ubanks uto uminimize utheir uliquidity

uholdings163. u

In usame uvein, ustudy uhas ualso uexamined uthe urelationship ubetween uasset uquality uand uthe

uprofitability uof uthe ufifteen u(15) uquoted ucommercial ubanks uin uNigeria ufrom u1980 u– u2013. uReturn

uon uInvestment u(ROI) uwas umodeled uas uthe ufunction uof upercentage uof unon-performing uloans uto

uTotal uLoans u(NPL/TL), upercentage uof uNon-performing uLoans uto uTotal uCustomers’ uDeposit

u(NPL//TCD), upercentage uof uLoan uLoss uProvision uto uTotal uLoans u(LLP/TL) uand upercentage uof

uLoan uLoss uProvision uto uTotal uAsset u(LLP/TA). uFindings ufrom uthe uregression uresult uproved uthat

upercentage uof unon-performing uloans uto uTotal uLoans uand upercentage uof unon-performing uLoans

uto uTotal uCustomers’ uDeposit uhave upositive urelationship uwith uReturn uon uInvestment uwhile

upercentage uof uLoan uLoss uProvision uto uTotal uLoans uand upercentage uof uLoan uLoss uProvision uto

uTotal uAsset uhave unegative urelationship uwith uReturn uon uInvestment uof uthe ucommercial ubanks.

uThe uco-integration ureveals ulong urun urelationship ubetween uthe uvariables uwhile uthe ugranger

ucausality ureveals uno ucausal urelationship uamong uthe uvariables. uThe ustudy uconcludes uthat uthere uis

usignificant urelationship ubetween uasset uquality uand uthe uprofitability uof uthe ucommercial ubanks164.

Credit urisk umanagement uis ua ucrucial ustrategy uwhich udetermines ubanks’ usurvival, ugrowth uand

uprofitability. uBecause ucredit ugranting uis uone uof uthe ukey usources uof uincome ugenerating uactivity uin

urural ubanks, uthe umanagement uof uthe urisk urelated uto ucredit uaffects uthe uperformance uof uthe ubanks.

uA ustudy ufrom uGhana uexamines uthe uimpact uof ucredit urisk umanagement uon uthe uprofitability uof

urural uand ucommunity ubanks uin uthe uBrong uAhafo uRegion uof uGhana. uThe ustudy uused uthe uannual

ufinancial ustatements uof uten urural ubanks ufrom uthe uperiod uof u2006 uto u2010 u(five uyears). uThe upanel
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uregression umodel uwas uemployed ufor uthe uestimation. uIn uthe umodel, udefinition uof uReturn uon

uEquity u(ROE) uand uReturn uon uAsset u(ROA) uwere uused uas uprofitability uindicators uwhile uNon-

Performing uLoans u(NLP) uand uCapital uAdequacy uRatio u(CAR) uas ucredit urisk umanagement

uindicators. uThe ufindings uindicate ua usignificant upositive urelationship ubetween unon-performing

uloans uand urural ubanks’ uprofitability urevealing uthat, uthere uare uhigher uloan ulosses ubut ubanks ustill

uearn uprofit. uThis uindicates uthat, urural ubanks udo unot uhave usound uand ueffective ucredit urisk

umanagement upractices. u uTheoretically, unon-performing uloans ureduce uthe uprofit ulevels uof urural

ubanks ubut uin ua usituation uwhere unon-performing uloans uare uincreasing uproportionately uto

uprofitability, uthen uit umeans uthat urural ubanks udo unot uhave ueffective uinstitutional umeasures uto udeal

uwith ucredit urisk umanagement. uWhat uthe ubanks udo uis uthat uthey ushift uthe ucost uon uloan udefault uto

uother ucustomers uin uthe uform uof uhigher uinterest urate uon uloans. uHigher uinterest umargin ucharged uon

uloan uby urural ubanks udue uto uweak ucredit urisk umanagement upractices uprevent umicroenterprises

ufrom uaccessing uloans. uSuch ua usituation uprevents ubusiness uexpansion uand urural uindustrialization

uwhich uare uessential ufor upoverty ureduction165.

2.3.4 Loan Loss Provision and Microfianace Bank Performance

Other ustudies uin uthis uarea utend uto ufocus uon uthe ubig ucommercial ubanks, uone uamong uthem uanalyze

uthe ueffect uof ucredit urisk uand uoperational uefficiency uto uthe ubanking uprofitability. uCredit urisk uas

umeasured uby unon-performing uloans u(NPLs), uoperational uefficiency uas umeasured uby uratio uof

uoperating uexpense uto uoperating uincome u(OEOI) uand ubanking uprofitability uas umeasured uby

ureturn uon uassets u(ROA), uthe umethod uused uis udescriptive uand uverification umethod, uwith

usecondary udata ufrom ufinancial ustatements uof u26 uRegional uDevelopment uBank uin uIndonesia uas ua

uresearch uobject uunits. uData uanalysis utechnique uis uthe umultiple ulinear uregression, uhypothesis

utesting uwhile uusing uT u- utest uto uexamine uthe ueffect uof upartial uvariables uand uF u- utest uto uexamine
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uthe ueffect uof uvariables usimultaneously uwith ua usignificance ulevel uof u5 u%. uBased uon uthe uresults, uit

uis uconcluded uthat uthe upartial, uNPLs uhas upositive uand usignificant ueffect uto uROA; uWhile uthe

uOEOI uhas unegative uand usignificant ueffects uto uthe uROA uSimultaneously uthat uvariable uof uNPLs

uand uOEOI usignificantly uinfluence uto uROA uvariable uwith uthe ulevel uof u57.1%, uwhile uthe

uremaining u42.9% uthought uto ube uinfluenced uby uother uvariables unot uexamined uin uthis ustudy166.

Further uresearch ustudy ualso uexamines uthe udeterminants uof ubanking usector uprofitability uin uEgypt

uto ushed ulight uon uthe umost uinfluential uvariables uthat uhave ua usignificant uimpact uon uthe

uperformance uof uthis uvital usector. uThe uanalysis uincludes ua utime useries umodel uof uquarterly udata

ufrom u2004 uto u2014. uThe umodel uutilizes uCointegration utechnique uto uinvestigate uthe ulong-run

urelationship ubetween uthe ureturn uon uequity uas ua uproxy ufor ubank uprofitability uand useveral ubank-

specific uvariables uincluding uliquidity, ucapital uadequacy, uand upercentage uof unon-performing uloans.

uIn uaddition, uVector uError uCorrection uModel u(VECM) uis uutilized uto uexplore uthe ushort-run

udynamics uof uthe umodel uand uthe uspeed uof uadjustment uto ureach uthe ulong-run uequilibrium. u uThe

umain ufindings uof uthis uwork ushow uthat ubanking usector uprofitability uis uinversely urelated uto ucapital

uadequacy, uthe upercentage uof uloan uprovisions uand uthe uratio uof udeposits uto utotal uassets. uOn uthe

uother uhand, uit uis upositively urelated uto uthe usize uof uthe ubanking usector uwhich uimplies uthat uthe

ubanking usector uexhibits ueconomies uof uscale. uThe uimplications uof uthis uwork uis uthat uit uhelps

ureveal uthe umajor ufactors uaffecting ubank uperformance uin uthe ushort-run uand ulong-run, uand uhence

uprovide ubank umanagers uand umonetary upolicy umakers uwith ubeneficial uinsights uon uhow uto

uenhance ubank uperformance167.

2.3.5 Leverage Ratio and Microfinance Bank Performance
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However, ustudy uon uwhether uthere uis uinfluence uof uCurrent uRatio, uDebt uto uTotal uAsset, uSales

uGrowth uto uReturn uon uAsset uafter uacquired uand uownership ustructure uas umoderator uwas ualso

ucarried uout. uThe uresearch usample uis uthe utarget uacquisition ucompanies ulisted uon uthe uBEI,

uamounting uto u9 ucompanies. uThe uindependent uvariable uis uCurrent uRatio, uDebt uto uTotal uAsset,

uSales uGrowth, uwhile uthe udependent uvariable uis uROA, uthe umoderating uvariable uis uthe uownership

ustructure. uData ucollection utechniques uwith udocumentation utechniques, uanalysis utechniques uwith

uClassic uAssumption uTest, uMultiple uRegression uEquation, uTest ut, uTest uF uand uCoefficient uof

uDetermination. uResult uof uresearch uprove uCurrent uRatio upartially uhave upositive uand usignificant

uinfluence uto uROA, uDebt uTotal uAsset uhave upositive uand unot usignificant uto uROA, uSales uGrowth

uhave unegative uand usignificant uinfluence uto uROA. uThe uownership ustructure udoes unot umoderate

uthe uinfluence uof uCurrent uRatio uon uROA uand uSales uGrowth uon uROA, uwhereas uDebt uto uTotal

uAsset uis umoderated uby uOwnership uStructure uon utarget uacquisition ucompanies uregistered uin uIDX

ufor ufinancial ureport uperiod u2011 u– u2016168.

In udetermining uan uefficient uworking ucapital upolicy, uthe ucompany ufaced uon uthe uissue uof uthe

uexchange u(trade-off) ubetween uliquidity uand uprofitability ufactors. uCompanies uare ualso ufaced uwith

uthe uproblem uof udetermining uthe usource uof ufunds. uIf uthe ucompany uuses umore udebt uthan uequity

ucapital uthe usolvency ulevel uwill udecrease udue uto uinterest uexpense uon uthe uliability ualso uincreases.

uThis uwill uimpact uon udeclining uof uprofitability. uThe uanalysis urevealed uthat uWorking uCapital

uTurnover u(WCT), uthe uCurrent uRatio u(CR) uand uDebt uto uTotal uAssets u(DTA) usimultaneously

uinfluence uthe uReturn uon uInvestment u(ROI). uPartially uWorking uCapital uTurnover u(WCT) uis uthe

udominant uvariable uaffecting uthe uReturn uon uInvestment u(ROI) uenterprises169.

u
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In uview uof uexamining uthe ueffects uof ucurrent uratio uand udebt-to-equity uratio, ureturn uon uasset uand

ureturn uon uequity ufor ucompanies uof uthe ufood uand unoodle usub-sector, ua utotal uof u10 ucompanies

ulisted uon uthe uIndonesia uStock uExchange u(ISX) uwere usampled ufrom u2014 uto u2017. uResults

ushowed uthat ucurrent uratio uand udebt-to-equity uratio uhad ua usignificant ueffect uon ureturn uon uequity

uand ureturn uon uasset. uResults uof uthe uregression ucoefficient uanalysis ushowed uthat ucurrent uratio uand

udebt-to-equity uratio uaccounted ufor u14.9% uof uROA, uwhile uthe uremaining u85.1% uwas uexplained

uby uother uvariables, uas uindicated uby uthe ucoefficient udeterminants. uThe uregression ucoefficient

uanalysis ufor uROE ushowed uthat u61.4% uwas uexplained uby uother uvariables unot ustudied uin uthis

uresearch. uResults uof uthe uF-test ushowed ua usignificance uvalue uof u0.019 u< u0.05 ufor uROA uand u0.000

u< u0.05 ufor uROE, umeaning uthat uboth uthe ucurrent uratio uand udebt-to-equity uratio uhad ua usignificant

ueffect uon uROA uand uROE uin ufood uand ubeverage uindustry ucompanies ulisted uin uIndonesia uStock

uExchange170..

Finally, uin uattempt uto udiscuss uthe ueffect uof uliquidity, uactivity uand uleverage uon ucompany

uperformance uand uthe uvalue uof ufood uand ubeverage ucompanies ulisted uon uthe uIndonesia uStock

uExchange uutilizing udata utaken uin utime useries ufor u3 uyears, u2015, u2016 uand u2017. u uThe uresults

uprove uthat uliquidity uas umeasured uby uCAR, uCHR, uQAR uhas ua upositive uand usignificant ueffect uon

ufinancial uperformance uas umeasured uby uNPM, uROA, uand ufinancial uperformance uhas ua usignificant

upositive ueffect uon ufirm uvalue uas umeasured uby uPBV, uPER uand uTobin’s uq. uWhile uactivities

umeasured uby uPAT, uPMK, uPTA uand uleverage umeasured uby uDAR uand uDER udid unot usignificantly

uinfluence ufinancial uperformance uand ufirm uvalue171.
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2.4 uConceptual uFramework

A uconceptual uframework uis ua uresearch utool uintended uto uassist ua uresearcher uto udevelop uawareness

uand uunderstanding uof uthe usituation uunder uscrutiny uand ucommunicate uit. uWhen uclearly

uarticulated, ua uconceptual uframework uhas upotential uusefulness uas ua utool uto uassist ua uresearcher uto

umake umeaning uof usubsequent ufindings. uTo uguide uthe ustudy, uthe uinterrelationship ubetween

uvariables udiscussed uabove uwas upresented uin uthe uconceptual uframework umodel.

Independent uVariables u u u uDependent uVariable u

u u u u u u u u u

Figure u2.1 uConceptual uLinks ubetween uCredit uRisk uManagement uPractices uand uMfBs uBanks
uPerformance

Return on Assets

Return on Equity

Net Interest Margin
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Capital Adequacy
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Source: uReseacher’s uModel u(2022).

2.5 uSummary uof uGap uin uLiterature

The empirical results of reviewed studies particularly with respect to Microfinance Banks shows

that much has not been done regarding study of the effect of credit risk management practices

and performance of Microfinance Banks in Nigeria. Past studies have essentially concentrated on

Money Deposit Banks in Nigeria over the years. Again previous studies reviewed have all

concentrated on few proxies of credit risk management practices such as Non performing loan

ratio, Capital adequacy, Loan loss provisions to deposit ratio and so on but did not consider

combining these proxies of credit risk management practices as a single index (using principal

component analysis) which would have assisted in better understanding of the dynamics of these

individual factors and the combined effect on the performance of the banks.

Furthermore, the focus of Microfinance Banks performance measurements had always been

concentrated on financial performance measurements using proxies such as Return on equity,

Return on assets and so on. However, this study went a step further by considering a non

financial measure by including Client base as one of the proxies of measure of performance of

Microfinance Banks. Client base is an essential measure of performance of Microfinance Banks

in line with their outlook to reach the unbanked members in every nook and corner of Nigeria.

The use of Client Base as one of the proxies of performance measures therefore make the study

more robust and more relevant to Microfinance Banks in Nigeria. In view of these missing gaps

in existing literature, this study examined the effect of credit risk management practices

considering proxies such as non performing loans, capital adequacy, loan loss provision to

deposit ratio as well as assests quality and leverage ratio on performance of Microfinance Banks
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in terms of ROE, ROA, NIM and Client base in Nigeria using selected Microfinance Banks as

case study.
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Chapter uThree

Methodology

This uchapter udiscusses uthe uresearch udesign uadopted, upopulation, usampling umethod uand usampling

usize, uresearch uinstrument, umodes uof udata ucollection uand udata uanalysis.

3.1 Research uDesign

This ustudy uis uquantitative uby unature uand ubased uon uthe ucircumstance, uit uadopted udescriptive uand

uinferential ustatistics uof uthe upanel udata uof uthe uvariables ustated uin uthe umodels ubecause uof uthe uneed

uto utest uthe uhypothesis. uThe uresearch udesign uused uin uthe ustudy uwas uex-post ufacto.

The uresearch udesign uadopted uin uthis ustudy uis uboth udescriptive ustatistic uand upanel udata udesign.

uBased uon uthe udescriptive ustatistic uand upanel udata uanalysis, urelevant udata uof u8 uselected

umicrofinance ubanks uin uNigeria uwas gathered ufrom usecondary usources uextracted ufrom uthe ubanks

upublished uaudited uaccount uof uNational Microfinance uBanks uin uNigeria. uThe usecondary udata

ucomprises uof utime-series uand ucross-sectional udata uwhich uwere uassembled uinto ua upanel udata uset

uand uestimated uusing uSTATA u14 ufor umultiple uregression uanalysis ubased uon uordinary uleast usquare

u(OLS) uand uE-view ustatistical upackage ufor uthe udescriptive ustatistic uincluding umaximum,

uminimum, umean uand ustandard udeviation uof uthe uextracted udata. u

3.2 Population uof uthe uStudy

The upopulation uof uthis ustudy uis 8 uNational uMicrofinance uBanks uoperating uin uNigeria uas uof

uDecember u31, u2021. uThe uNational uMicrofinance uBanks uoffers ubanking uservices uto ucustomers uin

uevery uState uof uthe uFederation uas ucompared uto uother uState uMicrofinance uBanks uthat uoperate uonly

uin utheir urespective ustates uand uUnit uMicrofinance uBanks uthat uare ulicensed uto uoperate uonly uwithin
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utheir ulocal ugovernment uarea. uMicrofinance uBanks uin uNigeria uas uof uDecember u31, u2021, uis umade

uup uof u8 uNational uMicrofinance uBanks, u135 uState uMicrofinance uBanks, u306 uTier u1 uUnit

uMicrofinance uBanks uand u427 uTier u2 uUnit uMicrofinance uBanks1. u u u u u

The uchoice uof uNational uMicrofinance uBanks uwas uinformed uby uthe ufact uthat uall uNational

uMicrofinance uBanks uare uoperating uall uover uthe ucountry, uwith ubranches uin uevery uState uof uthe

uFederation. u uThe uNational uBanks uhave ularge uCapital ubase ucompared uto uall uother uState uand uUnit

uMicrofinance uBanks uwhose uoperations uare ulimited uonly uto utheir urespective uStates uor ulocal

ugovernment uarea and it is only these set of MfBs that have published accounts needed for this

study2. u

3.3 Sample uand uSampling uTechnique

The usample usize ufor uthis ustudy uis u8. uThe uentire upopulation uof uall uthe u8 uNational uMicrofinance

uBanks1 uwereuselected ufor uthe ustudy uusing ucensus uapproach uas uthe usampling utechnique uas uthe

utotal unumber uof uthe upopulation uis uso usmall. u

Table u3.1 u– uSample uof uSelected uMfBs

S/N NAME

1. AB uMicrofinance uBank

2. ACCION uMicrofinance uBank

3. ASHA uMicrofinance uBank

4. BAOBAB uMicrofinance uBank

5. LA uFAYETTE uMicrofinance uBank

6. LAPO uMicrofinance uBank

7. LETSHEGO uMicrofinance uBank

8. NPF uMicrofinance uBank

Source u– uResearcher uModel u(2022)
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3.4 Description uof uResearch uInstrument

The udata uused ufor uthe ustudy uis usecondary uin unature. uThe usecondary udata uwas collected ufrom uthe

urelevant uannual upublished ufinancial ustatements uof u8 uselected uNational Microfinance uBanks uin

Nigeria ufor ua uperiod uof ufive uyears, ucovering u2016 uto u2020. Year 2016 marked the 1st year that

the non performing loan ratio of Microfianance Banks exceeded the 5% bar set by the Central

Bank of Nigeria3. The non performimg loan ratio for year 2016 stood at 12.8% as against 4.9%

reported in year 20153. The study therefore set out to review the next 5 years from this base year

to understand how the various proxies of credit risk management practices affected the

performance of the selected Microfinance Banks.

Figure 3.1 MfBs’ Non-Performing Loans, 2014 – 2018
Source: CBN Annual Report 2019
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3.5 Validity uand uReliability uof uResearch uInstrument

The uresearcher umade uuse uof uannual upublished uaccounts uof u8 uselected uMfBs uthat uhave ubeen uduly

uaudited uand uapproved uby uthe uCentral uBank uof uNigeria. uThe usecondary udata uwasusourced ufrom

uthe upublished uaudited uaccounts uof uthe uselected uMfBs uthat uwere uvery ureliable. u u u

3.6 Aministration of Research Instrument and Method uof uData uCollection

The udata ufor uthe ustudy uwas sourced ufrom uthe uindividual uconcern ubank upublished ufinancial

ustatements uand uCBN ustatistical ubulletin uof uthe uselected uMfBs.

3.7 Methods uof uData uAnalysis

Data ufor uthis ustudy uis usecondary uin unature. uThe usecondary udata ucollected uwas mainly ufrom uthe

uannual upublished ufinancial ureports uof uthe ueight uselected uMfBs, uthus, uthe ustudy uis uempirical uand

uanalytical uin unature uusing udescriptive ustatistic uto uestablish uthe urelationship ubetween ucredit urisk

uand uperformance uof uMfBs ufor ua uperiod uof ufive uyears u(2016 uto u2020) urepresenting u40 ubank

uyears’ uobservations. uTherefore, usince uthe ustudy useeks uto uestablish uthe urelationship ubetween

ucredit urisk umanagement uand uperformance uof uMfBs uin uNigeria, uthe udata ugenerated uwas analysed

uusing uE-view uand uSTATA u23 ustatistical upackage. uThe uE-view ustatistical upackage uwas used uto

ucarry uout uthe uunderstated ustatistical uanalysis: uSimple udescriptive ustatistical umethods usuch uas

uminimum uand umaximum, umean, ustandard udeviation, ubar uchart uand ucorrelation uanalysis uin uorder

uto udetermine uthe ustatus uof ucredit urisk umanagement uand ulevel uof uperformance uof uMfBs. u u u

The uSTATA u23 ustatistical upackage uwas used uto ucarry uout uthe uunderstated ustatistical uanalysis

uafter utesting ufor uthe ubest uestimator ufrom upool uOLS, ufixed ueffect uand urandom ueffect uestimator

ubased uon uBreusch uand uPagan uLM utest, uF-test uand uHausman utest. uMultiple uregression uanalysis
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uusing uordinary uleast usquare u(OLS) uto uidentify uthe ucausality uof ucredit urisk uand uperformance uof

uMfBs ubased uon usecondary udata ucollected ufrom uthe ueight uselected uNational Microfinance uBanks.

The ucross-sectional uand utime useries udata uwas uthen subjected uto uthe ucross-sectional uordinary uleast

usquare u(OLS) uregression uanalysis uwith uthe uaid uof uSTATA u23 ufor uestimating uthe ucoefficients uof

uthe uindependent uvariables.

3.7.1 Model uSpecification

This ustudy uadapts uan uempirical umodel uto uinvestigate uthe ueffect uof urisk umanagement u(RM) uon

ubanks uperformance u(BF) uusing uthe uMicrofinance uBanks uas ucase ustudy. uThe umodel uis ustated

ufunctionally uas:

RM u= uf u(bf) .................................................................................... (3.1) u u

Where: uBF udenotes ubank uperformance; uRM u urepresents ua ucolumn uvector uof urisk umanagement

upredictors usuch uas uNon-Performing uLoan uRatio u(NPL), uCapital uAdequacy u(CA), uLoan uLoss

uProvision uto uDeposit uRatio u(LLPDR), uLeverage uRatio u(LR), uAssets uQuality u(AQ). uIn uan

uimplicit uform, uthe umodel ucan ube ure-written uas:

BF u= uα u+ uRM [where uα u
are uparameters] .......................................... (3.2)

Furthermore, uthe ustudy uaccounts ufor uindividual ucharacteristics uby uincorporating uthe ufeatures uinto

uthe umodel u(equation u3.2) uas ucontrol uvariables uas uthey uinfluence uthe ubank uperformance. uThese

ufactors uare utypes uof ucredit, uacceptable ucollateral, ucredit umaturity, ucredit uceiling, uprocedures uof

uthe ucredit uand ufollow uup. uAlso, uit uis uimportant uto uintroduce ustochastic uterm uinto uthe uabove

uequation u(3.2) uto urepresent uthe uunexplained uvariations uin ubank uperformance. uIn ua ustochastic

uform, uEquation u(3.2) uis ure-stated uas:
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BF u= u- u+ uRM u+ uCV u+ u ……………………………………………….. (3.3)

Where: uBF udenotes ubank uperformance; uRM urepresents ua ucolumn uvector uof urisk umanagement

upredictors usuch uas uNon-performing uLoan uRatio, uCapital uAdequacy, uLoan uloss uProvision uto

udeposit uratio, uLeverage uRatio, uAssets uquality; uCV uis ucontrol uvariables usuch uas utypes uof ucredit,

uacceptable ucollateral, ucredit umaturity, ucredit uceiling, uprocedures uof uthe ucredit uand ufollow uup uall

uin ua urow-vector uform. u  ,, are uparameters uand u uis udisturbance uterm. uExpanding uthe ucontrol

uvariables uin uEquation u(3.3), uthe umodel ubecomes:

BF u= uRM u+ uTC u+ uAC u+ uCM u+ uCC u+ uPCF u+ u ……………………….. (3.4)

Where: uBF udenotes ubank uperformance; uRM urepresents ua ucolumn uvector uof urisk umanagement

upredictors usuch uas uNon-performing uLoan uRatio, uCapital uAdequacy, uLoan uloss uProvision uto

udeposit uratio, uLeverage uRatio, uAssets uquality; uTC uis utypes uof ucredit, uAC uis uacceptable ucollateral,

uCM uis ucredit umaturity, uCC uis ucredit uceiling uand uPCF uis uprocedures uof uthe ucredit uand ufollow uup.

u 51,,  are uparameters uand u  uis udisturbance uterm. uEquation u(3.4) uformed uthe uhypothetical

umodel uused uin utesting uthe ufive u(5) uhypotheses uin uthis ustudy. uTo uensure urobustness uof uthe uresults

uand upolicy uimplications, uthe ustudy uconsiders ufive uindicators uof ubank uperformance. uThey uare

uReturn uon uAssets u(ROA), uReturn uon uEquity u(ROE), uNet uInterest uMargin u(NIM), uClient uBase

u(CB), uOperating uIncome u(OI). uThey uenter uthe uequation u(3.4) uin ua ucolumn uvector uform uas:

BF= ROA

ROE

NIM

CB

uOI ……………………………………………………….. (3.5)
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3.7.2 A upriori uExpectations ufrom uthe uStudy

From uthe umodel udeveloped ufor uthe ustudy, ua uchange uin uthe ulevel uof ubank uperformance udepends

uon uCredit uRisk uManagement. u uCredit uRisk uManagement, uhowever, uis udetermined uby ua uset uof

upredictors uvis-à-vis, uNon-performing uLoan uRatio, uCapital uAdequacy, uLoan uloss uProvision uto

udeposit uratio, uLeverage uRatio, uAssets uquality uwhich uinfluence uin udeferring udegree uand

umagnitude uon ubank uperformance. uThus, uexpectedly, uthe uabsence uof uNon-performing uLoan uRatio,

uLoan uloss uProvision uto udeposit uratio, uwill uenhance ubank uperformance. uCapital uAdequacy,

uLeverage uRatio, uAssets uquality uis uexpected uto ushare ua upositive urelationship uwith ubank

uperformance.

3.7.3 Empirical uModel ufor uHypothesis uI

The ufirst uempirical uhypothesis uis uformulated uto uevaluate uthe ueffect uof uNon-performing uLoan

uRatio uon uMicrofinance uBanks ureturn uon uequity. uThe umodel ufor uthis uhypothesis uis ustated uas:

BF u= u+ uNPLR u+ uTC u+ uAC u+ uCM u+ uCC u+ uPCF u+ u ............................. (3.6)

Where: uBF udenotes ubank’s uperformance umeasured uby uReturn uon uAssets u(ROA), uReturn uon

uEquity u(ROE), uNet uInterest uMargin u(NIM), uClient uBase u(CB), uOperating uIncome u(OI). uNPLR

urepresents uNon-performing uLoan uRatio; uTC uis utypes uof ucredit, uAC uis uacceptable ucollateral, uCM

uis ucredit umaturity, uCC uis ucredit uceiling uand uPCF uis uprocedures uof uthe ucredit uand ufollow uup.

u 51,, 
u
are uparameters, ui uis usurveyed ubank uperformance uand u ie uis udisturbance uterm. uThe

umodel ufirst utested uthe uhypothesis uwithout uaugmenting ucontrol uvariables uinto uthe ubanks

uperformance umodel. uThereafter, uthe ustudy uincorporates uthe ucontrol uvariables uinto uthe umodel uto

uverify uhow uthey uinfluence uNon-performing uLoan uRatio utowards uMicrofinance uBanks
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uperformance. uThe uexpected usigns uand ua’priori uexpectation uof uequation u(3.6) uare upresented uin

uTable u3.2

Table u3.2: uA’priori uExpectation uof uHypothesis uI

S/N Variable Expected usign A’priori

BF u= ubanks u uperformance

Independent uvariables

1. Non-performing uLoan uRatio u(NPLR) - β u> u0

2. Types uof ucredit u(TC) + δ1 u> u0

3. Acceptable ucollateral u(AC) + δ2 u> u0

4. Credit umaturity u(CM) u u + δ3 u> u0

5. Credit uceiling u(CC) + δ4 u> u0

6.
uProcedures uof uthe ucredit uand ufollow uup

u(PCF)
+ δ5 u> u0

Note: 51,,  are uparameters
Source: uResearcher’s ucomputation u(2022).

3.7.4 Empirical uModel ufor uHypothesis uII

The usecond uempirical uhypothesis uis uformulated uto uevaluate uthe ueffect uof uCapital Adequacy on

uMicrofinance uBanks ureturn uon uequity. uThe umodel ufor uthis uhypothesis uis ustated uas:

BF u= u+ uCAu+ uTC u+ uAC u+ uCM u+ uCC u+ uPCF u+ u ............................. (3.7)

Where: uBF udenotes ubank’s uperformance umeasured uby uReturn uon uAssets u(ROA), uReturn uon

uEquity u(ROE), uNet uInterest uMargin u(NIM), uClient uBase u(CB), uOperating uIncome u(OI).
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uCAurepresents uCapital Adequacy; uTC uis utypes uof ucredit, uAC uis uacceptable ucollateral, uCM uis

ucredit umaturity, uCC uis ucredit uceiling uand uPCF uis uprocedures uof uthe ucredit uand ufollow uup.

u 51,, 
u
are uparameters, ui uis usurveyed ubank uperformance uand u ie uis udisturbance uterm. uThe

umodel ufirst utested uthe uhypothesis uwithout uaugmenting ucontrol uvariables uinto uthe ubanks

uperformance umodel. uThereafter, uthe ustudy uincorporates uthe ucontrol uvariables uinto uthe umodel uto

uverify uhow uthey uinfluence uCapital Adquacy utowards uMicrofinance uBanks uperformance. uThe

uexpected usigns uand ua’priori uexpectation uof uequation u(3.7) uare upresented uin uTable u3.3

Table u3.3: uA’priori uExpectation uof uHypothesis uII

S/N Variable Expected usign A’priori

BF u= ubanks u uperformance

Independent uvariables

1. Capital Adquacy (CA) - β u> u0

2. Types uof ucredit u(TC) + δ1 u> u0

3. Acceptable ucollateral u(AC) + δ2 u> u0

4. Credit umaturity u(CM) u u + δ3 u> u0

5. Credit uceiling u(CC) + δ4 u> u0

6.
uProcedures uof uthe ucredit u&ufollow uup

(PCF)
+ δ5 u> u0

Note: 51,,  are uparameters
Source: uResearcher’s ucomputation u(2022).
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3.7.5 Empirical uModel ufor uHypothesis uIII

The uthird uhypothesis uwas udeveloped uto uinvestigate uthe ueffect uof uLoan uloss uProvision uto udeposit

uratio uon ubanks uperformance. uThe uempirical umodel uwas ustated uas:

BF u= u+ uLLPDR u+ uTC u+ uAC u+ uCM u+ uCC u+ uPCF u+ u  ……………….… (3.8)

Where: uBF udenotes ubanks uperformance umeasured uby uReturn uon uAssets u(ROA), uReturn uon

uEquity u(ROE), uNet uInterest uMargin u(NIM), uClient uBase u(CB), uOperating uIncome u(OI). uNPLR

urepresents uNon-performing uLoan uRatio; uTC uis utypes uof ucredit, uAC uis uacceptable ucollateral, uCM

uis ucredit umaturity, uCC uis ucredit uceiling uand uPCF uis uprocedures uof uthe ucredit uand ufollow uup;

u 51,,  are uparameters, ui uis usurveyed ubank uperformance uand u i uis udisturbance uterm. u

Table u3.4: uA’priori uExpectation uof uHypothesis uIII

S/N Variable Expected
usign

A’priori

BF u= ubanks uperformance

Independent uvariables

1. Loan uloss uProvision uto udeposit uratio - ρ u> u0

2. Types uof ucredit u(TC) + π1 u> u0

3. Acceptable ucollateral u(AC) + π2 u> u0

4. Credit umaturity u(CM) u u + π3 u> u0

5. Credit uceiling u(CC) + π4 u> u0

6. uProcedures uof uthe ucredit uand ufollow uup u(PCF) + π5 u> u0

Note: 51,,  are uparameters
Source: uResearcher’s ucomputation u(2022).
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First, uthe uhypothetical umodel uof uthis uobjective uis utested uwithout uaugmenting uthe ucontrol

uvariables. uSecond, uthe ucontrol uvariables uare ulater uincorporated uinto uthe umodel uto uevaluate uhow

uthey umediate uin uthe urelationship ubetween uLoan uloss uProvision uto udeposit uratio uand ubanks

uperformance. uTable u3.4 upresents uthe uexpected usigns uand ua’priori uexpectation uof uequation u(3.8).

3.7.6 Empirical uModel ufor uHypothesis uIV

The uforth uempirical uhypothesis uwas uformulated uto uexamine uthe ueffect uof uAssets uquality uon

ubanks uperformance. uThe umodel ufor uthis uhypothesis uis ustated uas:

BF u= u+ uAQ u+ uLR+TC u+ uAC u+ uCM u+ uCC u+ uPCF u+ u  …………………… (3.9)

Where: uBF udenotes ubanks uperformance umeasured uby uReturn uon uAssets u(ROA), uReturn uon

uEquity u(ROE), uNet uInterest uMargin u(NIM), uClient uBase u(CB), uOperating uIncome u(OI), uAQ

urepresents uAssets uQuality, uLR urepresents uLeverage uRatio; uTC uis utypes uof ucredit, uAC uis

uacceptable ucollateral, uCM uis ucredit umaturity, uCC uis ucredit uceiling uand uPCF uis uprocedures uof uthe

ucredit uand ufollow uup; u 51,,  are uparameters, ui uis usurveyed ubank uperformance uand u i uis

udisturbance uterm. u

First, uthe uhypothetical umodel uof uthis uobjective uis utested uwithout uaugmenting uthe ucontrol

uvariables. uSecond, uthe ucontrol uvariables uare ulater uincorporated uinto uthe umodel uto uevaluate uhow

uthey umediate uin uthe urelationship ubetween uAssets uquality uand ubanks uperformance. uTable u3.5

upresents uthe uexpected usigns uand ua’priori uexpectation uof uequation u(3.9).
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Table u3.5: uA’priori uExpectation uof uHypothesis uIV

S/N Variable
Expected

usign
A’priori

BF=banks uperformance

Independent uvariables

1. Asset uQuality u(AQ) + Ѱ u> u0

2. Types uof ucredit u(TC) + η1 u> u0

3. Acceptable ucollateral u(AC) + η2 u> u0

4. Credit umaturity u(CM) u u + η3 u> u0

5. Credit uceiling u(CC) + η4 u> u0

6.
uProcedures uof uthe ucredit uand ufollow uup

u(PCF)
+ η5 u> u0

Note: 51,,  are uparameters
Source: uResearcher’s ucomputation u(2022).

3.7.7 Empirical uModel ufor uHypothesis uV

The ufifth uempirical uhypothesis uwas uformulated uto uexamine uthe ujoint ueffect ucomponent uof ucredit

urisk umanagement upractice upredictors uand uMicrofinance uBanks uperformance. uThe umodel ufor uthis

uhypothesis uis ustated uas:

BF u= u+NPLR+CA+LLPDR+LR+ uAQ+ uTC+AC+CM+CC+PCF+  ……. (3.10)
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Table u3.6: uA’priori uExpectation uof uHypothesis uV

S/N Variable
Expected

usign
A’priori

BF u= ubanks uperformance u

Independent uvariables

1. Non-performing uLoan uRatio(NPLR) - ξ1 u> u0

2. Capital uAdequacy(CA) + ξ2 u> u0

3.
Loan uloss uProvision uto udeposit uratio

u(LLPDR)
+

ξ3 u> u0

4. Leverage uRatio(LR) + ξ4 u> u0

5. Assets uquality u(AQ) + ξ5 u> u0

6. Types uof ucredit u(TC) + ζ1 u u> u0

7. Acceptable ucollateral u(AC) + ζ2 u u> u0

8. Credit umaturity u(CM) u u + ζ3 u u> u0

9. Credit uceiling u(CC) + ζ4 u u> u0

10.
uProcedures uof uthe ucredit uand ufollow uup

u(PCF)
+

ζ5 u u> u0

Note:γ, uζ1 u– u5, uξ1 u- u5 uare uparameters

Source: uResearcher’s ucomputation u(2022).

Where: uBF udenotes ubanks uperformance umeasured uby uReturn uon uAssets u(ROA), uReturn uon

uEquity u(ROE), uNet uInterest uMargin u(NIM), uClient uBase u(CB), uOperating uIncome u(OI) uNPLR
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urepresent uNon-performing uLoan uRatio, uCA udenotes uCapital uAdequacy, uLLPDR uis u uLoan uloss

uProvision uto udeposit uratio, uLR urepresent u uLeverage uRatio uand uAQ uis uAssets uquality; uTC uis utypes

uof ucredit, uAC uis uacceptable ucollateral, uCM uis ucredit umaturity, uCC uis ucredit uceiling uand uPCF uis

uprocedures uof uthe ucredit uand ufollow uup; u 3141 ,,   are uparameters, ui uis usurveyed ubank

uperformance uand u i uis uthe ustochastic uterm. uFirst, uthe umodel utested uthe uhypothesis uwithout

uaugmenting ucontrol uvariables uinto uthe ubanks uperformance umodel. uAfter uthat, uthe ustudy

uincorporates uthe ucontrol uvariables uinto uthe umodel uto uverify uhow uthey uinfluence uthe uindicators uof

ucredit urisk umanagement upractice utowards ubanks uperformance. uThe uexpected usigns uand ua’priori

uexpectation uof uequation u(3.10) uare upresented uin uTable u3.6.

3.7.8 Measurement uof uthe uIdentified uVariables

For uthis ustudy, uthe ufollowing uwere uidentified uand uwere uused ufor umeasurement:

Credit uRisk uManagement uPredictors u(The uIndependent uVariables uComponents) uwas measured

uusing uNon-performing uLoan uRatio, uCapital uAdequacy, uLoan uloss uProvision uto udeposit uratio,

uLeverage uRatio, uAssets uquality uwhile uMicrofinance uBanks uPerformance u(The uDependent

uVariables) uwas measured uusing uReturn uon uAssets, uReturn uon uEquity, uNet uInterest uMargin,

uOperating uIncome



113

Endnotes

1. CBN. uCentral uBank uof uNigeria, uThe uList uof u882 uCBN-Licensed uMicrofinance uBanks uin uNigeria.
uRetrieved ufrom uhttps//www.cbn.gov.ng/Supervision/Inst-MF.asp?NV=2, u2021.

2. CBN, Central uBank uof uNigeria u uReport uStatistical uBulletin, uFinancial uSector u2020.

3. CBN, Cenral Bank of Nigeria Annual Report 2019.

4. O. uA. uAdekunle u& uA. uA. uAdegoroye, u“Effect uof uJob uInsecurity uon uEmployees uPerformance uin
uNigeria uDeposit uMoney uBanks”, uKIU uJournal uof uHumanities, u6 u(2), 2021, 123. u

https://www.cbn.gov.ng/Supervision/Inst-MF.asp?NV=2


114

Chapter uFour

Results uand uDiscussion uof uFindings

This uphase uof uthe uresearch ustudy ucovers uthe udetailed uempirical uanalyses uof uthe ueffect uof ucredit

urisk umanagement upractices uon uthe uperformance uof uselected uMicrofinance uBanks uin uNigeria.

uThis uempirical uanalysis uwas ucarried uout ubased uon uthe uformulated utheoretical uframework uand

uspecified uempirical umodels uin uthe uprevious uchapters. uThe uresults upresentation uand udiscussion uin

uthis uchapter uwere uin uthree usections. uThe ufirst usection udealt uwith uthe udescriptive uand utrend

uanalysis uof uvariables uunder study. uSection utwo upresents uthe uempirical uresults uas uregards uto uthe

uset uobjectives uin ufive usub usections. uThe udata uanalysis uon uhow unon-performing uloan uratio uaffect

uMicrofinance uBanks uperformance uis upresented uin usub usection uone. uThe second sub section

presents the results of the effect of capital adequacy on performance of Microfinance Banks in

Nigeria. In uthe uthird usub usection, uthe ustudy uprovides uempirical uresults uregarding uthe uextent uat

uwhich uloan uloss uprovision uto udeposit uratio affect uMicrofinance uBanks uperformance. uThe uforth

usub usection uprovides uthe uempirical uresults uon uthe ueffect uof uassets uquality uand uleverage uratio uon

uMicrofinance uBanks uperformance. uIn uthe ufifth usub usection, uthe uresult uon uthe ueffect uof ujoint

upredictors uof ucredit urisk umanagement upractices uon uMicrofinance uBanks uperformance uis

upresented. uThe uthird umajor usection uprovided uthe udiscussion uof ufindings.

4.1 Descriptive uAnalysis

This usection upresents udescriptive uanalysis uof uthe uvariables uused uin uanalyzing uthe ueffect uof ucredit

urisk umanagement upractices uon uperformance uof uselected uMicrofinance uBanks uin uNigeria. uThe

usummary ustatistics uof uthe useries uregarding uthe usampled uMicrofinance uBanks uare upresented uin
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uTable u4.1. uLikewise, uTable u4.2 upresents uthe umean uand ustandard udeviation uvalues uof uindividual

ufirms uconsidered ufor uthe uresearch ustudy. uThe utotal unumber uof usampled ufirms uunderstudy uis ueight

uwith ua usample uperiod uof u5 uyears, u2016-2020. uThe udata uused ufor uanalyzing uthe urelationship

ubetween ucredit urisk umanagement upractices uand uMicrofinance uBanks uperformance uis upresented

uin uthe uAppendix. uMore uso, uthe udetailed uestimated uresults ufor uthe uentire utest ucarried uout uin uthis

ustudy uare upresented uin uthe uappendix uunder udifferent usections uaccordingly.

The udescriptive ustatistics ureport uthat uthe uaverage uof ureturn uon uassets uand ureturn uon uequity uare

u0.270 uand u0.683 urespectively. uThis uimplies uthat uthe ufinancial uinstitution uhas ua uhigher uprofitable

uequity uwhen ucompared uto uthe upercentage uof uproceeds ufrom uassets ugenerating urevenue. uIt ushows

uthat uthe uMicrofinance uBanks utake uon usome ufinancial uleverage uto uincrease utheir uassets. uWith ua

u20% uROA, uthe ufinancial uperformance uof uthe uselected ubanks uis uconsidered ubetter. uComparing

uthe uperformance uamong uthe umicrofinance ubanks, uLETSHEGO umicrofinance uperformed ubetter

uwith uROA uand uROE ustanding uat u0.464 uand u0.470 urespectively u(see uTable u4.2). uThe udifference

ubetween uthe utwo uindicators uis unot umuch uas uit uindicates ua ulow uor umanageable uusage uof udebt uto

ugenerate uprofits uover uthe uperiods uunder ustudy. uThus, ushareholders’ ufunds uare uadequately uused uto

ugenerate uprofit ufor uthe ubank. uThe unext ubanks uwith uhigh ureturn uon uassets uare uACCION

uMicrofinance u(0.420), uBAOBAB uMicrofinance u(0.360), uand uAB uMicrofinance u(0.308).

uComparing uthe uROA uwith utheir urespective ubanks’ uROE uvalues uindicate ua uhigh ufinancial

uleverage. uThe uremaining ubanks’ uaverage ureturn uon uassets uis u0.176, u0.164, u0.142 uand u0.124 ufor

uLAPO uMicrofinance, uASHA uMicrofinance, uNPF uMicrofinance uand uLafayette uMicrofinance

urespectively. uAmong uthese ufour uremaining ubanks, uASHA uMicrofinance uhas uthe uuppermost

udifference ubetween uROE u(0.980) uand uROA u(0.164) uwhich ucan ube uattributed uto uhigh uleverage

uused uto ufinance uits uassets. uAs ufor uNPF uMicrofinance, uthe udifference ubetween uthe uprofitability
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uindices ustill usignifies usome ulevel uof ufinancial uleverage uusage. uLA uFAYETTE uMicrofinance uhas

uthe uleast udifference ubetween uROA u(0.124) uand uROE u(0.152), uindicating ulow uleverage. uThe

usame ucan ualso ube usaid uof uLAPO uMicrofinance u(see uTable u4.2).

Table u4.1: uSummary uStatistics
Signs Mean Std. uDev. Max. Min. Kurtosis Skewness Obs.

Outcome uvariables

Return uon uAssets roa 0.2697 0.2630 1.54 0.08 14.995 3.6066 40

Return uon uEquity roe 0.6827 0.4273 1.91 0.1 0.3855 0.8263 40

Net uInterest uMargin nim 11.6055 7.4822 26.67 2.46 -0.8019 0.5734 40

Client uBase cb 115418.4 128715.9 425000 5338 0.0601 1.2497 40

Operating uIncome oi 3670.08 2420.76 11705 787 3.8973 1.8698 40

Main uexplanatory uvariables

Non-Performing uLoan uRatio nplr 0.0966 0.0923 0.36 0.01 2.0003 1.6582 40

Capital uAdequacy uRatio ca 3.2148 6.1744 35.62 0.29 20.341 4.2309 40

Loan uLoss uProvision uto uDeposit uRatio llpdr 0.1719 0.3245 1.68 0 12.567 3.3354 40

Assets uQuality uRatio aq 26.317 29.912 135.4 2.81 4.4719 2.1320 40

Leverage uRatio lr 1.1437 1.0245 3.42 0.03 -0.1297 1.0414 40

Other ucontrolling uvariables

Credit uCeiling cc 26125000 26854009 75000000 1000000 -1.1059 0.6736 40

Credit uMaturity cmy 0.625 0.4903 1 0 -1.8048 -0.5367 40

Types uof ucredit(number) tct 2.625 0.4903 3 2 -1.8048 -0.5367 40

Acceptable ucollateral(number) acl 1.750 0.6699 2 0 3.7407 -2.3571 40

Procedure ufor ucredits(number) pcs 2.125 0.9388 4 1 -0.1366 0.7186 40
Note: uStd uDev. u- ustandard udeviation; uMax. u- uMaximum; uMin. u- uminimum; uObs. u- uobservation.
Source: uAuthor’s ucomputation u(2022).
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Furthermore, uTable u4.1 ushows uthe uaverage unet uinterest umargin uof ubanks ustanding uat u11.61 uwith

umaximum uand uminimum uvalues uat u26.67 uand u2.46 urespectively. uThe upositive uvalue uof unet

uinterest umargin uindicates uthat uthe umicrofinance ubanks’ ubusiness uactivities uare uprofitable. uHigh

udifferences u(range) ubetween uthe umaximum uand uminimum uvalues uindicate usome uoutliers uin uthe

uperformance uindicator. uAs upresented uin uTable u4.2, uit uis unoted uin uthe ubanks’ urespective unet

uinterest umargin uas u50% uof uthese ubanks urecorded ua udouble udigit, uthey uare: uLA uFAYETTE

uMicrofinance u(21.854), uLAPO uMicrofinance u(17.746), uAB uMicrofinance u(16.210) and

ACCION (11.432) respectively. uThose uwith ua usingle udigit uare uBAOBAB uMicrofinance u(9.668),

uNPF uMicrofinance u(8.324), uLETSHEGO uMicrofinance u(4.206) uand uASHA uMicrofinance

u(3.404) ucorrespondingly. uWith uthe ubanks’ umetric uregarding unet uinterest umargin, uit ushows ugood

uviability uand uvisibility uof uthe umicrofinance uindustry uregarding uprofitability uof uinterest uincome

uagainst uinterest uexpenses. uDespite uthe usupposed uleverage uof usome ubanks, utheir uinterest uexpenses

uare ulesser uthan utheir uincome ufrom udebts.

Concerning uclient ubase uand uoperating uincome, uthe uaverage ustands uat u115,418.4 uand u3,670.08

urespectively. uIn uthat uorder, utheir umaximum uvalues uare u425,000 uand u11,705, uwhile uthe uminimum

uvalues uare u5,338 uand u787. uThe uclient ubase uof uthe umicrofinance ubanks uhas uincreased

utremendously uover uthe uyears. uNPFuMicrofinance uhas uthe uhighest uclient uwith ua umean uof u366,200

uafterward, uACCION uMicrofinance u(283,946.8), uLAPO uMicrofinance u(81,738), uBAOBAB

uMicrofinance u(74,284.8), uAB uMicrofinance u(41,481.2), uLafayette uMicrofinance u(38,180.8),

uASHA uMicrofinance u(27,023.4) uand uLETSHEGO uMicrofinance u(10,491.8) urespectively. uAs

uregards uthe uoperating uincome uof uthe ubanks, uASHA uMicrofinance uhas uthe uhighest ustatistic uwith

uan uaverage uof u8,182.4, uthen, uAB uMicrofinance u(4,771.2), uACCION uMicrofinance u(4,302.4),
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uBAOBAB uMicrofinance u(3,731.6), uNPF u(2,592.6), uLA uFAYETTE uMicrofinance u(2,152.6),

uLETSHEGO uMicrofinance u(1,878.6), uand uLAPO uMicrofinance u(1,749.2) ucorrespondingly.

Table u4.2: uAverage uof uCredit uRisk uManagement uand uMicrofinance uBanks uPerformance

Note: uStandard udeviations uare uin uparenthesis u“()”.
Source: uAuthor’s ucomputation u(2022).

Microfinance
uBanks

Return uon
uAssets

Return
uon

uEquity

Net u u
uInterest
uMargin

Client
uBase

Operating
uIncome

Non
uPerforming
uLoan uRatio

Capital
uAdequacy

uRatio

Loan uLoss
uProvision uto

uDeposit uRatio

Assets
uQuality
uRatio

Leverage
uRatio

u u uACCION u

u u uMFB
0.420 1.030 11.432 283946.8 4302.4 0.143 1.499 0.165 7.288 0.678

(0.068) (0.162) (3.801) (37633.2) (676.44) (0.026) (0.205) (0.057) (1.321) (0.098)

uASHA
uMFB

0.164 0.980 3.404 27023.4 8182.4 0.042 1.308 0.116 51.458 0.766

(0.057) (0.358) (0.802) (8387.20) (3473.42) (0.031) (0.068) (0.130) (50.802) (0.042)

u uBAOBAB
uMFB

0.360 1.320 9.668 74284.8 3731.6 0.084 1.464 0.180 12.132 1.122

(0.376) (0.415) (9.072) (22275.5) (1164.1) (0.005) (1.231) (0.207) (0.773) (0.772)

u u uLA u u

uFAYETTE
uMFB

0.124 0.152 21.854 38180.8 2152.6 0.080 0.314 0.008 12.468 3.200

(0.033) (0.036) (5.460) (9451.21) (529.49) (0.007) (0.021) (0.004) (0.830) (0.208)

uLAPO
uMFB

0.176 0.264 17.746 81738 1749.2 0.312 4.138 0.104 3.256 0.246

(0.034) (0.043) (1.091) (33034.6) (832.34) (0.036) (0.668) (0.065) (0.356) (0.039)

uLETSHEGO
uMFB

0.464 0.470 4.206 10491.8 1878.6 0.062 15.398 0.778 17.718 0.094

(0.602) (0.049) (1.008) (4840.12) (188.78) (0.022) (12.068) (0.627) (5.743) (0.049)

u uNPF uMFB 0.142 0.532 8.324 366200 2592.6 0.016 0.490 0.014 72.168 2.114
(0.008) (0.117) (1.103) (52294.4) (774.96) (0.009) (0.108) (0.005) (27.978) (0.433)

u u uAB uMFB 0.308 0.714 16.210 41481.2 4771.2 0.034 1.108 0.010 34.044 0.930
(0.043) (0.091) (6.290) (12051.0) (1106.4) (0.011) (0.198) (0.007) (11.398) (0.194)
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Concerning uthe uvariability, uclient ubase uis ulargely udispersed uacross ubanks uin uthe uindustry uover uthe

uperiods uwhich uindicate uhigh ulevel uof udifference uin uclient ubase uamong uthe umember ubanks. uOther

uindicators uof ufinancial uperformance uof uthe uMicrofinance uBanks uare udispersed uacross uthe ubanks

ubut unot uas umuch uas uthe uvariability uin uclient ubase. uFrom uTable u4.1, uthe usummary ustatistics

ushowed uthat uall uthe ufinancial uperformance uindicators uare urightward uskewed. uAs uwell, ureturn uon

uassets uand uoperating uincome uare uhighly upeaked u(implying uleptokurtic) uand uthe uremaining

uindices u(return uon uequity, unet uinterest umargin, uand uclient ubase) uare uplatykurtic.

The uaverage uof ucredit urisk umanagement uindicators uare ureported uin uTable u4.1. uIn uthe utable, uthe

umean uvalues uof unonperforming uloan uratio uand ucapital uadequacy uratio uare u0.097 uand u3.215

urespectively. uThe uaverage uratio uof unonperforming uloan uto utotal uloan uis uabove uthe uCentral uBank

uof uNigeria’s uapproved uregulatory ulimit uof u5.7% uas uof uOctober u2020. uThe urate uhas ubeen

ureviewed uto u5% uin u23rd uNovember u2021, uwhen uthe uMonetary uCommittee uhad utheir ulast

umeeting. uIt uindicates ua uhigh ulevel uof umicrofinance ubanks’ ucredit urisk. uThus, uwith ua u9.7%

unonperforming uloan uratio, uit ushows ua uhigher unumber uof uloan udefaulted uas uchances uof ureceiving

uprincipal uand uinterest urepayments uare uconsiderably ureduced. uIt uis uimperative uto unote uthat uthere

uis uhigh uvariation uamong uthe uelected ubanks’ unonperforming uloan uratio uas uthe uindustry’s

umaximum uand uminimum uare u0.36 uand u0.01 urespectively. uThe unonperforming uloan uratios uof

uNPF uMicrofinance u(1.6%), uAB uMicrofinance u(3.4%) uand uAsha uMicrofinance u(4.2%) ufall ubelow

uthe uCBN’s u5.7% ulimit. uMicrofinance ubanks uwith uthe uhighest unonperforming uloan uabove uthe u5%

uare uLAPO uMicrofinance u(31.2%), uACCION uMicrofinance u(14.3%), uBAOBAB uMicrofinance

u(8.4%), uLA uFAYETTE uMicrofinance u(8%), uand uLETSHEGO uMicrofinance u(6.2%)

urespectively. uAs uregards uthe ucapital uadequacy uratio, uits uaverage uratio uat u3.215 uindicates uthat uthe

uselected umicrofinance ubanks’ ucapital ulevel uis usufficient uto uabsorb uthe ufirms’ ulosses uand uasset
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udeficits. uLETSHEGO uMicrofinance uhas uthe uhighest ucapital uadequacy uratio, ufollowed uby uLAPO,

uACCION, uBAOBAB, uASHA, uAB, uNPF uand uLAFAYETTE urespectively.

The umean uof uloan uloss uprovision uto udeposit uratio ufor uthe uselected ubanks uis u0.17. uIt ushows uthat ua

uconsiderable uproportion uof uprofit ustatement uexpenditure uput uto uone uside uas uan uallowance ufor

uuncollected ucredit uadvances uto uthe ubanks utotal udeposits. uLETSHEGO uMicrofinance uhas uthe

uhighest uaverage uratio uof uloan uloss uprovision uto utotal udeposit uat u0.778, uthen uBAOBAB

uMicrofinance u(0.18), uACCION uMicrofinance u(0.165), uASHA uMicrofinance u(0.116), uLAPO

uMicrofinance u(0.104), uNPF uMicrofinance u(0.014), uAB uMicrofinance u(0.010), uand uLA

uFAYETTE uMicrofinance u(0.008) ucorrespondingly.

As ufor uasset uquality uratio uand uleverage uratio, utheir uaverages uare u26.32 uand u1.144 urespectively.

uThe uaverage uratio uof unon-performing uassets uto utotal ucapital uinvestment udenotes ua usizeable ucredit

urisk uassociated uwith uthe ubanks’ uloan uand uinvestment uportfolios. uThe uMicrofinance uBank uwith

uthe uhighest umean uof uasset uquality uratio uis uNPF uMicrofinance u(72.168), ufollowed uby uASHA

uMicrofinance u(51.458), uAB uMicrofinance u(34.044), uLETSHEGO uMicrofinance u(17.718), uLA

uFAYETTE uMicrofinance u(12.468), uBAOBAB uMicrofinance u(12.132), uACCION uMicrofinance

u(7.288), uand uLAPO uMicrofinance u(3.256) urespectively. uThe uleverage uratio uaverage uof u1.14

ushows ua ulow uleverage uratio uas uit ufalls ubelow uthe uCBN’s uminimum uratio uof u4.0% uand u5.0% ufor

ubanks. uConcerning uthe umean uof uthe uselected ufirms, uMicrofinance uBank uthat uhas uthe uupper umost

uaverage uis uLA uFAYETTE u(3.20), ufollowed uby uNPF uMicrofinance u(2.114), uBAOBAB

uMicrofinance u(1.122), uAB uMicrofinance u(0.930), uASHA uMicrofinance u(0.766), uACCION

uMicrofinance u(0.678), uLAPO uMicrofinance u(0.246), uand uLETSHEGO uMicrofinance u(0.094)

urespectively.
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With ureference uto uthe useries uvariability uin uTable u4.1, ucapital uadequacy uratio uand uasset uquality

uratio uare ulargely udispersed uacross ubanks uin uthe uindustry uover uthe uperiods uwhich uindicate uhigh

ulevel uof udifference uin ucapital uadequacy uratio uand uasset uquality uratio uamong uthe umember ubanks.

uFurther, uthe udescriptive ustatistics ushowed uthat uall uthe uvariables uof ucredit urisk umanagement

upractices uare uskewed uto uthe uright. uMoreover, ucapital uadequacy uratio, uloan uloss uprovision uto

udeposit uratio uand uassets uquality uratio uare uleptokurtic uand uthe uremaining uindices u(nonperforming

uloan uratio, uand uleverage uratio) uare uplatykurtic. uInflation urate uof uthe uNigeria ugrew uat uan uaverage

uof u13.78% ubetween u2016 uand u2020. uThe uSkewness uand uKurtosis ustatistics ushowed uthat uinflation

uskewed utowards uthe uright upath uwith ua uflat usurface.

Equally, uthe usummary ustatistics uof uthe ucontrolling uvariables uare ureported uin uTable u4.1. uThe

uaverage ucredit uceiling uof uthe uselected ufirms uis uN26.125 umillion uwith umaximum uof uN75 umillion

uand uminimum uof uN10 umillion ucorrespondingly. uAs ufor ucredit utypes, uacceptable ucollateral uand

ucredit uprocedure, utheir uaverage unumbers uare u2.63, u1.75 uand u2.13 utimes urespectively. uThe

umaximum unumbers uof ucredit utypes, uacceptable ucollaterals uand ucredit uprocedures uof uthese

uselected ubanks uare u3, u2 uand u4 utimes uwhile utheir uminimums uare u2, u0 uand u1 ucorrespondingly.

uConcerning uthe uskewness uresults, uit uindicates uthat ucredit utypes uand uacceptable ucollateral uare

unegatively uskewed uwhile ucredit uprocedures uskewed urightward. uLikewise, uthe uKurtosis

uconfirmed uthat uthe useries uare unot unormally udistributed uas ucredit utypes uand ucredit uprocedures

uhave uflat usurface u(platykurtic) uwhile uacceptable ucollateral uis uhighly upeaked u(leptokurtic).
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u Figure u4.1: uTrend uAnalysis uof uReturn uon uAssets, uReturn uon uEquity uand uNet uInterest uMargin
Source: uAuthor’s ucomputation u(2022).
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Figure u4.2: uTrend uAnalysis uof uClient uBase uand uOperating uIncome
Source: uAuthor’s ucomputation u(2022).
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The utime-series uplots uof uindicators uof uthe u8 uselected uMicrofinance uBanks’ uperformance uare

upresented uin uFigures u4.1 uand u4.2. uSpecifically, uFigure u4.1 ushows uthe utrend umovement uof ureturn

uon uassets, ureturn uon uequity uand unet uprofit umargin, uwhereas uFigure u4.2 ureveals uthe uflowchart uof

uclient ubase uand uoperating uincome. uThe utime-series uplots uof ureturn uon uassets, ureturn uon uequity

uand unet uprofit umargin uflow uin ua usimilar umanner ufor uACCION, uASHA, uBAOBAB, uLA

uFAYETTE uand uLAPO uMicrofinance ubanks. uThe useries umovement uin uACCION uMicrofinance

ugrew ufrom u2016 uto u2017, ubut udropped uin u2018, usteeped uduring u2019 uand ufell udrastically uin

u2020. uASHA uMicrofinance’s useries uslopes uupwards uthrough uthe ufirst uthree uyears u(2016-2018),

uafterward, uslide udownward ufor uthe uremaining uperiods. uAs ufor uBAOBAB, uit uslides udown ufor uthe

uinitial uperiods uand usteeps uthrough uexcept ureturn uof uequity. uThe utrends uof uLA uFAYETTE

udripped uwithin u2016-2018, ulater ustreams uupward uin u2019 uand udecline uin u2020. uNet uinterest

umargin uand ureturn uon uassets uof uLAPO uMicrofinance uincrease ufrom u2016 uto u2017 uwhile uthe

ubank’s ureturn uon uequity uslightly udecreases uin uthe utwo uperiods. uFrom u2017 uto u2018, uROE uand

uROA umarginally uincrease uwhereas unet uinterest umargin ufalls ufor uthe uperiods. uThe uthree useries

uslide uup uin u2019 ubut ufall udown uin u2020. uThe utrend umovements uof uLETSHEGO, uNPF uand uAB

uMicrofinance ubanks uare unot uclear.



125

.08

.12

.16

.20

.24

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

2016 2017 2018 2019 2020

 ACCION MFB

.0

.1

.2

.3

.4

1.15 

1.20 

1.25 

1.30 

1.35 

1.40 

2016 2017 2018 2019 2020

 ASHA MFB

.0

.2

.4

.6

0 

1 

2 

3 

4 

2016 2017 2018 2019 2020

 Baobab MFB

.000

.025

.050

.075

.100

.28 

.30 

.32 

.34 

.36 

2016 2017 2018 2019 2020

Lafayette MFB

.0

.1

.2

.3

.4

3.0 

3.5 

4.0 

4.5 

5.0 

2016 2017 2018 2019 2020

 LAPO MFB

0.0

0.5

1.0

1.5

2.0

0 

10 

20 

30 

40 

2016 2017 2018 2019 2020

 Letshego MFB

.008

.012

.016

.020

.024

.028

.032

.3 

.4 

.5 

.6 

.7 

2016 2017 2018 2019 2020

 NPF MFB

.00

.02

.04

.06

0.6 

0.8 

1.0 

1.2 

1.4 

2016 2017 2018 2019 2020

Non Performing Loan Ratio
Capital Adequacy Ratio
Loan Loss Provision to Deposit Ratio

 AB MFB

Figure u4.3: uTrend uAnalysis uof uNon-Performing uLoan, uCapital uAdequacy uRatio uand uLoan uLoss uProvision uto
uDeposit uRatio
Source: uAuthor’s ucomputation u(2022).
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In uFigure u4.2, uit uwas uobserved uthat uclient ubase uand uoperating uincome uslope uupward ufor uthe

uperiods uin uLAPO, uNPF, uAB uand uASHA uMicrofinance uBanks. uThe uoperating uincome uof

uACCION uMicrofinance uslopes uthrough uthe uperiod uuntil u2019 uwhen uit udropped. uLikewise, uthe

ubank’s uclient ubase uhas uthe usame utrend umovement uwith uthe uexception uof ua udecline ubetween u2017

uand u2018. uLA uFAYETTE uhas uthe utrend uof uboth uclient ubase uand uoperating uincome uslope uupward

uexcept ufor ua udecline urecorded uin u2017-2018 uand u2019-2020 uin uthe ulatter. uAlso, uthe utwo useries

utrend uupward ufor uBAOBAB uMicrofinance ubut uthey udropped uin u2016-2017 uand u2019-2020 ufor

uoperating uincome uand uclient ubase urespectively. uAs ufor uLETSHEGO uMicrofinance, uboth

uvariables udrastically umove uupward ufrom uthe ufirst uperiod uto u2019 uand udropped uin u2020.

Figure u4.3 upresents uthe utrend uanalysis uof unon-performing uloan, ucapital uadequacy uratio uand uloan

uloss uprovision uto udeposit uratio, uwhereas uFigure u4.4 ushows uassets uquality uratio uand uleverage uratio

urespectively. uNon-performing uloan, ucapital uadequacy uratio uand uloan uloss uprovision uto udeposit

uratio usloped udownward ufor uLETSHEGO uMicrofinance. uThe utrend umovement uis ualso usimilar ufor

uAB uMicrofinance uexcept ufor uthe uperiod u2019-2020 uwhich ushows uotherwise ufor unon-performing

uloan uratio uand uloan uloss uprovision uto udeposit uratio. uAs uregards uthe uremaining umicrofinance

ubanks, utheir utrend uslope udifferently ufor uthe uperiods uunderstudied u(Figure u4.3). uConcerning uthe

utrend uof uleverage uratio, uan uupward utrend uwas uobserved uin uACCION, uLAPO, uLETSHEGO, uNPF,

uand uAB uMicrofinance uBanks, uwhereas uthe useries utrend uin ua uzigzag umanner uin uASHA,

uBAOBAB uand uLA uFAYETTE uMicrofinance ubanks. uAssets uquality uratio uof uASHA, uLA

uFAYETTE uand uAB uMicrofinance uBanks udips ufrom u2016 uto u2017, ulater urises utill u2019 uand

udrops uin u2020. uNPF’s uassets uquality uratio uslopes unegatively ufor uthe ufirst uthree uperiods, uplunges

uupward uwithin u2018-2019, uthen udips udown uin u2020. uThe utrend umovement uof uassets uquality uratio
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uin uACCION, uBAOBAB, uLAPO, uand uLETSHEGO uMicrofinance uBanks umoves uin ua utrend-like

umanner uall uthrough uthe uperiods.
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uFigure u4.4: uTrend uAnalysis uof uAssets uQuality uRatio uand uLeverage uRatio
Source: uAuthor’s ucomputation u(2022).
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4.2 Test uof uHypotheses

In uthis usection, uthe uresearch ustudy upresents uthe uempirical uresults uin uregards uto uthe uset uobjectives

uin uthe ufollowing ufive usub-sections. uPrior uto uthe ufindings uof uthe ustated uobjectives, upre-estimation

utest usuch uas ucorrelation uanalysis ufor uthe udetection uof umulti ucollinearity uproblem, uand uHausman

utests uto udecide uthe uappropriate uestimation utest uresults ubetween upanel ufixed ueffects uand upanel

urandom ueffects were carried out. uThe uoutcomes uare upresented uin uthe ufollowing usub-sections.

4.2.1 Analysis uof uthe uFirst uHypothesis

This usub-section ureports uthe uempirical uresults urelating uto uthe urelationship uamong unon-performing

uloan uratio uand uMicrofinance uBanks uperformance uin uNigeria.

4.2.1.1 Correlation uAnalysis uand uScatter uPlots

Table u4.3 upresents uthe upartial ucorrelation ucoefficients uof uthe uvariables urelating uto uthe

urelationship uamong unon-performing uloan uratio and uMicrofinance ubanks uperformance uin uNigeria.

uThe ucoefficient uof ucorrelation uresult ushows uthat unon-performing uloan uhas unegative ulevel uof

uassociation uwith uMicrofinance uBanks’ uperformance uindices u(such uas ureturn uon uassets, ureturn uon

uequity, uclient ubase uand uoperating uincome) uexcept unet uinterest umargin uwhich uhas ua upositive

ucorrelation ucoefficient. uA upictorial uview uof uthe ucorrelation ucoefficients uis udepicted uin uthe uscatter

ugraph uof uthe uvariables uin uFigures u4.5a-4.5e. Concerning uthe umain uexplanatory uvariables, uthe

udirect urelationship ufound ubetween unon-performing uloan uratio uand ucapital uadequacy uis uweak uwith

ua ucorrelation ucoefficient uof u0.0196.
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Table u4.3: uCorrelation uMatrix

U
roe Nim cb oi Nplr ca cc cmy tct acl pcs

roa 0.3199 0.0471 -0.0545 -0.0044 -0.0570 0.0616 0.0222 0.0827 -0.1046 0.1537 0.0758

roe 1 -0.2689 0.1105 0.6168 -0.2548 -0.1676 0.0765 -0.3028 0.2026 -0.2669 0.5542

nim 1 -0.1092 -0.3269 0.3341 -0.2136 0.4716 0.4072 0.2130 0.4195 -0.2081

Cb 1 -0.0689 -0.0553 -0.2814 -0.0081 -0.6717 -0.1464 0.2627 0.4574

Oi 1 -0.3451 -0.2646 -0.1439 -0.4397 0.1906 -0.6135 0.5126

nplr 1 0.0196 -0.0154 0.2511 0.5041 0.2259 0.1318

ca 1 -0.3150 0.2689 -0.3116 0.1184 -0.3234

cc 1 0.2167 0.4905 0.3572 -0.0164

cmy 1 -0.0678 0.4888 -0.6320

tct 1 -0.2936 0.3815

acl u u u u u u u u u 1 -0.3573

Note: uroa u- ureturn uon uassets; uroe u- ureturn uon uequity; unim u- unet uinterest umargin; ucb u- uclient ubase; uoi u-
uoperating uincome; unplr u- unon uperforming uloan uratio; uca u- ucapital uadequacy uratio; ucc u- ucredit uceiling;
ucmy u- ucredit umaturity; utct u– utype uof ucredit; uacl u– uacceptable ucollaterals; upc u- uprocedure ufor ucredits.
Source: uAuthor’s ucomputation u(2022).
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Figure 4.5(b): Return on equity and non performing loan ratio
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Figure 4.5(c): Net interest margins and non performing loan ratio
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Figure 4.5(d): Client base and non performing loan ratio
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Figure 4.5(e): Operating income and non performing loan ratio

Figure u4.5(a-e): uMicrofinance uBank uperformance uindices uand unon-performance uloan uratio
Source: uAuthor’s ucomputation u(2022).
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Figure 4.6(a): Return on assets and capital adequacy ratio
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Figure 4.6(b): Return on equity and capital adequacy ratio
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Figure 4.6(c): Net interest margins and capital adequacy ratio
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Figure 4.6(c): Client base and capital adequacy ratio
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Figure u4.6(a-e): uMicrofinance uBank uperformance uindices uand ucapital uadequacy ratio
Source: uAuthor’s ucomputation u(2022).
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Concerning uthe uMicrofinance uBank uperformance uvariables, ureturn uon uassets uand ureturn uon

uequity uare upositively ucorrelated uwith ua uweak ucorrelation ucoefficient uof u0.3199. uThe ucorrelation

umatrix ushows uthat ureturn uon uasset uhas upositive ucorrelation uwith unet uinterest umargin ubut

unegatively ucorrelated uwith uclient ubase uand uoperating uincome. uQuite uthe uopposite, ureturn uon

uequity uis uindirectly ucorrelated uwith unet uinterest umargin ubut udirectly uassociated uwith uclient ubase

uand uoperating uincome. uA unegative ucorrelation uwas ufound ubetween unet uinterest umargin uand

uoperating uincome uas uwell uas uclient ubase. uThe ucorrelation ucoefficients uof uMicrofinance uBanks

uperformance uand uother ucontrolling uvariables uare upresented uin uTable u4.3. uThe ucorrelation umatrix

utable ualso ushows uthe ucorrelation ucoefficients uamong uthese uother ucontrolling ufactors uof

uMicrofinance uBanks uperformance uindices uat udifferent umagnitudes uand udegrees. uThe uvalues uof

uthe ucorrelation ucoefficients urevealed uthe uabsence uof umulti ucollinearity uproblem. uThus, uthe

uproblem uof umulti ucollinearity uis uavoided uin uthe uempirical uanalysis. uNonetheless, uthe uresults uof

uthe ucorrelation ucoefficients uare ujust upreliminary uanalyses uthat uare ubeing uput uthrough

uconfirmation uin uthe unext usub-section uafter uconsidering uother udeterminants uof uMicrofinance

uBanks uperformance.

4.2.1.2 Regression uAnalysis ufor uthe uFirst uHypothesis

The upanel ufixed uand urandom ueffects’ umethods uwere uemployed uin uestimating uthe upanel

uregression umodels uthat uexamined uthe ueffects uof unon-performing uloan, other ufactors usuch uas

ucredit uceiling, ucredit umaturity, utype uof ucredit, uacceptable ucollaterals, uand uprocedure ufor ucredits.

uAlso, ufive uforms uof uestimated upanel uregression umodels uwere ureported ufollowing uthe uindicators

uof uMicrofinance uBanks uperformance. uThe ufirst uand usecond uaugmented umodel uregresses ureturn

uon uassets uand ureturn uon uequity uon unon-performing uloan uratio and uother ucontrol uvariables u(credit

uceiling, ucredit umaturity, ucredit utypes, uacceptable ucollateral uand ucredit uprocedures)
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ucorrespondingly. uThe uthird, ufourth uand ufifth umodels uregress unet uinterest umargin, uclient ubase uand

uoperating uincome uon unon-performing uloan uratio and uother ucontrol uvariables u(credit uceiling,

ucredit umaturity, ucredit utypes, uacceptable ucollateral uand ucredit uprocedures) urespectively. u

More uso, uthe uestimated ucoefficients ubetween uthe ufixed uand urandom ueffects’ umodels uwere

ucompared uusing uthe uHausman utest uwith uthe unull uhypothesis u“random ueffects uare uuncorrelated

uwith uthe uexplanatory uvariables”. uThe uHausman utest uresults upresented uin uTable u4.4 ureveals uthat

uwe udo ureject uthe unull uhypotheses ufor uthe ureturn uon uassets uand unet uinterest umargin umodels uat u5%

usignificance ulevels ubased uon uthe ucalculated uChi-Square uvalues. uThe upanel ufixed ueffects uis ufound

uto ube uappropriate ufor ureturn uon uassets uand ureturn uon uequity umodels. uHowever, uthe unull

uhypothesis uof uthe uHausman utests ufor ureturn uon uequity, uclient ubase uand uoperating uincome umodels

uwere unot urejected uat u5% usignificance ulevel. uThe upanel urandom ueffect uis ufound uto ube uappropriate

ufor ureturn uon uassets uand ureturn uon uequity umodels. uThus, uboth ufixed uand urandom ueffects umethod

uwere ufound uto ube uconsistent uand uefficient ufor uthe uachieving uthe ustated uobjective uof uthis usub-

section.

4.2.1.3 Test uof uHypothesis uOne u(H01)

Research uObjective u1: uTo uexamine uthe ueffect uof unon-performing uloan uratio on uMicrofinance

uBanks uperformance.

Research uQuestion u1: uWhat ueffect does unon-performing uloan uratio have on uMicrofinance

uBanks uperformance?

Research uHypothesis u1: uNon-performing uloan uratio have uno usignificant ueffect uon uthe

uMicrofinance uBanks uperformance.
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Table u4.4: Panel uResults uof uNon-Performing uLoan uRatio uand uMicrofinance uBank

uPerformance

Variables

Dependent uVariable: uMicrofinance uBanks’ uPerformance
Return uon

uAssets
Return uon

uEquity
Net uInterest

uMargin Client uBase Operating
uIncome

1 2 3 4 5
Non-Performing uLoan
uRatio -0.121 -0.311*** -0.217 -0.213** -0.142

(0.101) (0.099) (1.438) (0.098) (0.119)

Credit uCeiling 1.0155*** 0.199*** 1.6528*** -0.586*** 0.269***
(0.2492) (0.066) (0.3560) (0.065) (0.079)

Credit uMaturity 0.153 0.035 1.306 -0.101*** 0.045
(0.194) (0.023) (2.767) (0.023) (0.028)

Type uof uCredit -4.2275** 0.525 -5.21596* 2.737*** -1.014
(1.92399) (0.538) (2.7485) (0.533) (0.645)

Acceptable uCollateral -7.395*** -0.053 -0.1130*** 0.586*** -0.211***
(1.904) (0.041) (0.0272) (0.040) (0.049)

Procedure ufor uCredits 1.5496 0.706*** -0.9209 1.460*** 0.794***
(1.0178) (0.170) (1.4540) (0.168) (0.203)

Constant -16.2013*** -4.382*** -26.2999*** 16.521*** 3.746***
(3.9787) (1.018) (5.6839) (1.009) (1.221)

Within uR-squared 0.480 0.1040 0.679 0.4329 0.4128
F-Statistics 3.41** - 17.76*** - -
Prob.(F-stat) (0.0106) - (0.000) - -
Wald uTest - 56.67*** - 669.23*** 84.52***
Prob.(Wald uTest) - (0.000) - (0.000) (0.000)
Hausman uTest 14.38*** 2.19 13.00** 5.02 6.75
Prob. u(Hausman uTest) (0.0062) (0.7015) (0.0113) (0.2850) (0.1365)
Observations 40 40 40 40 40
Numbers uof uFirms 8 8 8 8 8
Note: uStandard uerrors uin uparentheses; u*** up<0.01, u** up<0.05, u* up<0.10 usignificance ulevel uat u1%(2.576),
u5%(1.960) uand u10%(1.645) urespectively.
Source: uAuthor’s ucomputation u(2022) uExtract ufrom uSTATA uoutput.
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Interpretation

The uMicrofinance uBanks uperformance umodels uindicates uthat uthe ucoefficients uof unon-performing

uloan uratio uare unegative uacross uall uthe ufinancial uindicators uof uMicrofinance uBank uperformance

u(see uTable u4.4). uThis usuggests uthat unon-performing uloan uratio uhas unegative ueffects uon ureturn uon

uassets, ureturn uon uequity, unet uinterest umargin, uclient ubase uand uoperating uincome umeasuring uthe

uperformance uindicators uof uthe uselected uMicrofinance uBanks uin uNigeria. uThe usigns uof uthe unon-

performing uloan uratio uwere uin utandem uwith ua’priori uexpectation. uHowever, uthe uprobability

uvalues uof uthe ut-statistics uresults uof unon-performing uloan uratio uwas uonly usignificant ustatistically

ufor ureturn uon uequity uand uclient ubase uat u5% ulevel, uwhereas uthe ucoefficients uare unot usignificant

uunder ureturn uon uassets, unet uinterest umargin uand uoperating uincome umodels uat uthe uconventional

ulevel. u

The ufinancial uimplication uis uthat uas uthe uratio uof utotal uloans uoverdue uor uin udefault ufor umore uthan

u90 udays uto uthe utotal uamount uof uloans ugranted ufalls, uthe umicrofinance ufirms urecorded ua urise uin

ureturn uon uequity uand uclient ubase urespectively. uThis umeans uthat uimprovement uin uthis utype uof

ucredit uquality uguarantees ueffective uand uefficient uusage uof uthe uMicrofinance uBanks’ uequity uto

ugenerate uprofit. uSimilarly, uthis uquality uof ucredit uassures ua ustable uand udependable uclient ubase ufor

uMicrofinance uBanks. uIn umagnitude uterms, uit usuggests uthat ua u10% udecrease uin uthe unon-

performing uloan uratio uwill uenhance uMicrofinance uBanks uperformance umeasured uby ureturn uon

uequity uand uclient ubase uby u3.11% uand u2.13% urespectively. u

Further, uthis ufinding uis ualso uexperienced uwhen ureturn uon uassets, unet uinterest umargin uand

uoperating uincome uare uused uas umeasures uof ufinancial uperformance, ualthough uthe uparameters uof

unon-performing uloan uratio uare unot ustatistically uconfirmed. uIt utherefore uimplies uthat ua ugood

uquality uof ucredit uby uensuring ulow unon-performing uloan uto utotal uloans ugranted uhas uthe uability uof
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umaking usure uan uefficient uand ueffective uuse uof uMicrofinance uBanks’ uassets uto ugenerate umore

uprofits ufor uthe uindustry. uAlso, uwith ulow unon-performing uloan uratio, uthe uselected uMicrofinance

uBanks’ ubusiness uactivities uare uprofitable uas uwell uas uthe uoperating uincome. uThe unon-performing

uloan uratio ucoefficients uin umodels u1, u3, uand u5 ushows uthat uMicrofinance uBanks uperformance

umeasured uby ureturn uon uassets, unet uinterest umargin uand uoperating uincome uincreases

ucorrespondingly u uby u1.21%, u2.17% uand u1.42% udue uto ua u10% ufall uin uthe unon-performing uloan

uratio.

As ufor uthe uother ucontrol uvariables, uthe uparameters uof ucredit uceiling uare upositive uand ustatistically

usignificant uat u5% uin ureturn uon uassets, ureturn uon uequity, unet uinterest umargin uand uoperating

uincome umodels ubut unegative uand usignificant uat u5% uin uclient ubase umodel. uIt uimplies uthat uhigh

ucredit uceiling uhave usignificant uimpact uon ufinancial uperformance uof uthe uselected uMicrofinance

uBanks uin uNigeria. uLikewise, uthe ustudy ureveals uthat unumbers uof ucredit uprocedures utends uto

uimprove uMicrofinance uBanks uperformance uindicators uexcept unet uinterest umargin uthat uwas

uimpacted unegatively. uThe ustatistical usignificance uof ucredit uprocedures uwas uconfirmed uin ureturn

uon uequity, uclient ubase uand uoperating uincome umodels uat u5% ulevel. uIt uwas ufurther uobserved ufrom

uthe uresult uthat uas uthe unumbers uof uacceptable ucollateral ufalls, uMicrofinance uBank uperformance

useries usuch uas ureturn uon uassets, ureturn uon uequity, unet uinterest umargin uand uoperating uincome

uincreases. uIt usuggests uthat ucollateral ucredit usystem uhas ua ustrong utie uwith uthe ufinancial

uperformance uof uMicrofinance uBanks uin uNigeria. uHowever, uacceptable ucollateral upositively

uimpacted uon uclient ubase ufor uthe uperiods uunderstudy. uAlso, uthe uindirect uimpact uof uacceptable

ucollateral uon ureturn uon uequity uis unot ustatically uestablished. uThe uestimation uresult uof ucredit utypes

uis usimilar uto uthe uoutcomes uof uthe uacceptable ucollateral uexcept uits upositive ucoefficients uin ureturn

uon uequity umodel. uThus, ulesser utypes uof ucredit uenhances uMicrofinance uBanks uperformance
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uindices ulike ureturn uon uassets, unet uinterest umargins uand uoperating uincome. uNotably, ucredit utypes

uhave ua udirect uand usignificant urelationship uwith uclient ubase. uThis umeans uthat uthese ubanks uincrease

utheir uclient ubase uby uproviding uvarieties uof ucredits ufor uprospective ucustomers uto uchoose ufrom. uAs

ufor ucredit umaturity, uthe uestimation uoutcome ushows uthat uthe uselected uMicrofinance uBanks

uimprove utheir ufinancial uperformance u(such uas ureturn uon uassets, ureturn uon uequity, unet uinterest

umargin uand uoperating uincome) uas uthey uextend uthe umaturity uperiods uof ufinancial ucredits ugiven uto

ucustomers, ualbeit uthe ucoefficients uare unot ustatistically usignificant uare u5%.

In uaddition, uthe udegree uof uvariation uin ureturn uon uassets, ureturn uon uequity, unet uinterest umargin,

uclient ubase uand uoperating uincome uexplained uby unon-performing uloan uratio, credit uceiling, ucredit

umaturity, ucredit utypes, uacceptable ucollateral, uand ucredit uprocedures uare uindicated uin uthe uadjusted

uwithin uR-squared uvalues uwhich uare uare urelatively umoderate. uWith uboth uF-statistics uand uWald

utest, uthe ustatistics usuggest uthat uthe uoverall ueffects uof unon-performing uloan on ufinancial

uperformance uof uMicrofinance uBanks umeasured uby ureturn uon uassets, ureturn uon uequity, unet

uinterest umargin, uclient ubase uand uoperating uincome uwere usignificant uat u5% uas utheir uprobability

uvalues uare uless uthan u0.05.

Decision: uThe ustatistical usignificance uof uthis umodel uindicates uthat uthe ustudy ucannot uaccept uthe

unull uhypothesis uof uthis umodel uhence uthe ustudy uaccepted uthe ualternate uhypothesis uwhich usays uthat

unon-performing uloan have usignificant ueffect uon uthe ufinancial uperformance uof uthe uselected

uNigerian uMicrofinance uBanks. uThis uresult uis uconsistent uwith ua’priori uexpectation uof uthis umodel.

uThus, uthis ustudy uhave uachieved uthe uobjective uof uthis umodel, uanswered uthe uquestion uas uwell uas

utested uthe urelated uhypothesis.

4.2.2 Analysis uof uthe uSecond uHypothesis
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This usub-section ureports uthe uempirical uresults urelating uto uthe urelationship uamong capital

uadequacy uand uMicrofinance uBanks uperformance uin uNigeria.

4.2.2.1 Correlation uAnalysis uand uScatter uPlots

Table u4.5 upresents uthe upartial ucorrelation ucoefficients uof uthe uvariables urelating uto uthe

urelationship uamong capital uadequacy uand uMicrofinance uBanks uperformance uin uNigeria. uThe

ucoefficient uof ucorrelation uresult ushows uthat capital uadequacy uratio is upositively ucorrelated uwith

ureturn uon uassets ubut unegatively uassociated uwith ureturn uon uequity, unet uinterest umargin, uclient

ubase uand uoperating uincome. uLikewise, uthe uscatter uchart uin uFigures u4.6a-4.6e ushows ua ugraphical

uoutlook uof uthe ucoefficient uof ucorrelation uof uthe ulinks ubetween ucapital uadequacy uratio uand

uMicrofinance uBanks uperformance. uConcerning uthe umain uexplanatory uvariables, uthe udirect

urelationship ufound ubetween unon-performing uloan uratio uand ucapital uadequacy uis uweak uwith ua

ucorrelation ucoefficient uof u0.0196.
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Table u4.5: uCorrelation uMatrix

U
Roe nim cb oi nplr ca cc Cmy tct acl pcs

roa 0.3199 0.0471 -0.0545 -0.0044 -0.0570 0.0616 0.0222 0.0827 -0.1046 0.1537 0.0758

roe 1 -0.2689 0.1105 0.6168 -0.2548 -0.1676 0.0765 -0.3028 0.2026 -0.2669 0.5542

nim 1 -0.1092 -0.3269 0.3341 -0.2136 0.4716 0.4072 0.2130 0.4195 -0.2081

Cb 1 -0.0689 -0.0553 -0.2814 -0.0081 -0.6717 -0.1464 0.2627 0.4574

Oi 1 -0.3451 -0.2646 -0.1439 -0.4397 0.1906 -0.6135 0.5126

nplr 1 0.0196 -0.0154 0.2511 0.5041 0.2259 0.1318

Ca 1 -0.3150 0.2689 -0.3116 0.1184 -0.3234

Cc 1 0.2167 0.4905 0.3572 -0.0164

Cmy 1 -0.0678 0.4888 -0.6320

Tct 1 -0.2936 0.3815

Acl U u u u u u u u u 1 -0.3573

Note: uroa u- ureturn uon uassets; uroe u- ureturn uon uequity; unim u- unet uinterest umargin; ucb u- uclient ubase; uoi u-
uoperating uincome; unplr u- unon uperforming uloan uratio; uca u- ucapital uadequacy uratio; ucc u- ucredit uceiling;
ucmy u- ucredit umaturity; utct u– utype uof ucredit; uacl u– uacceptable ucollaterals; upc u- uprocedure ufor ucredits.
Source: uAuthor’s ucomputation u(2022).
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Concerning uthe uMicrofinance uBank uperformance uvariables, ureturn uon uassets uand ureturn uon

uequity uare upositively ucorrelated uwith ua uweak ucorrelation ucoefficient uof u0.3199. uThe ucorrelation

umatrix ushows uthat ureturn uon uasset uhas upositive ucorrelation uwith unet uinterest umargin ubut

unegatively ucorrelated uwith uclient ubase uand uoperating uincome. uQuite uthe uopposite, ureturn uon

uequity uis uindirectly ucorrelated uwith unet uinterest umargin ubut udirectly uassociated uwith uclient ubase

uand uoperating uincome. uA unegative ucorrelation uwas ufound ubetween unet uinterest umargin uand

uoperating uincome uas uwell uas uclient ubase. uThe ucorrelation ucoefficients uof uMicrofinance uBanks

uperformance uand uother ucontrolling uvariables uare upresented uin uTable u4.5. uThe ucorrelation umatrix

utable ualso ushows uthe ucorrelation ucoefficients uamong uthese uother ucontrolling ufactors uof

uMicrofinance uBanks uperformance uindices uat udifferent umagnitudes uand udegrees. uThe uvalues uof

uthe ucorrelation ucoefficients urevealed uthe uabsence uof umulti ucollinearity uproblem. uThus, uthe

uproblem uof umulti ucollinearity uis uavoided uin uthe uempirical uanalysis. uNonetheless, uthe uresults uof

uthe ucorrelation ucoefficients uare ujust upreliminary uanalyses uthat uare ubeing uput uthrough

uconfirmation uin uthe unext usub-section uafter uconsidering uother udeterminants uof uMicrofinance

uBanks uperformance.

4.2.2.2 Regression uAnalysis ufor uthe uSecond uHypothesis

The upanel ufixed uand urandom ueffects’ umethods uwere uemployed uin uestimating uthe upanel

uregression umodels uthat uexamined uthe ueffects uof capital uadequacy, uother ufactors usuch uas ucredit

uceiling, ucredit umaturity, utype uof ucredit, uacceptable ucollaterals, uand uprocedure ufor ucredits. uAlso,

ufive uforms uof uestimated upanel uregression umodels uwere ureported ufollowing uthe uindicators uof

uMicrofinance uBanks uperformance. uThe ufirst uand usecond uaugmented umodel uregresses ureturn uon

uassets uand ureturn uon uequity uon capital uadequacy uratio uand uother ucontrol uvariables u(credit uceiling,

ucredit umaturity, ucredit utypes, uacceptable ucollateral uand ucredit uprocedures) ucorrespondingly. uThe



140

uthird, ufourth uand ufifth umodels uregress unet uinterest umargin, uclient ubase uand uoperating uincome uon

ucapital uadequacy uratio uand uother ucontrol uvariables u(credit uceiling, ucredit umaturity, ucredit utypes,

uacceptable ucollateral uand ucredit uprocedures) urespectively. u

More uso, uthe uestimated ucoefficients ubetween uthe ufixed uand urandom ueffects’ umodels uwere

ucompared uusing uthe uHausman utest uwith uthe unull uhypothesis u“random ueffects uare uuncorrelated

uwith uthe uexplanatory uvariables”. uThe uHausman utest uresults upresented uin uTable u4.5 ureveals uthat

uwe udo ureject uthe unull uhypotheses ufor uthe ureturn uon uassets uand unet uinterest umargin umodels uat u5%

usignificance ulevels ubased uon uthe ucalculated uChi-Square uvalues. uThe upanel ufixed ueffects uis ufound

uto ube uappropriate ufor ureturn uon uassets uand ureturn uon uequity umodels. uHowever, uthe unull

uhypothesis uof uthe uHausman utests ufor ureturn uon uequity, uclient ubase uand uoperating uincome umodels

uwere unot urejected uat u5% usignificance ulevel. uThe upanel urandom ueffect uis ufound uto ube uappropriate

ufor ureturn uon uassets uand ureturn uon uequity umodels. uThus, uboth ufixed uand urandom ueffects umethod

uwere ufound uto ube uconsistent uand uefficient ufor uthe uachieving uthe ustated uobjective uof uthis usub-

section.

4.2.2.3 Test uof uHypothesis uTwo (H02)

Research uObjective u2: uTo uidentify effect of capital uadequacy uon uMicrofinance uBanks

uperformance.

Research uQuestion u2: uWhat uis the effect of capital uadequacy uon uMicrofinance uBanks

uperformance?

Research uHypothesis u2: uCapital uadequacy uhave uno usignificant ueffect uon uMicrofinance uBanks

uperformance.
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Table u4.6: Panel uResults uof uCapital uAdequacy uand uMicrofinance uBank uPerformance

Variables

Dependent uVariable: uMicrofinance uBanks’ uPerformance
Return uon

uAssets
Return uon

uEquity
Net uInterest

uMargin Client uBase Operating
uIncome

1 2 3 4 5

Capital uAdequacy uRatio 0.244* 0.228*** 0.6536*** -0.621*** 0.043
(0.128) (0.060) (0.1828) (0.060) (0.072)

Credit uCeiling 1.0155*** 0.199*** 1.6528*** -0.586*** 0.269***
(0.2492) (0.066) (0.3560) (0.065) (0.079)

Credit uMaturity 0.153 0.035 1.306 -0.101*** 0.045
(0.194) (0.023) (2.767) (0.023) (0.028)

Type uof uCredit -4.2275** 0.525 -5.21596* 2.737*** -1.014
(1.92399) (0.538) (2.7485) (0.533) (0.645)

Acceptable uCollateral -7.395*** -0.053 -0.1130*** 0.586*** -0.211***
(1.904) (0.041) (0.0272) (0.040) (0.049)

Procedure ufor uCredits 1.5496 0.706*** -0.9209 1.460*** 0.794***
(1.0178) (0.170) (1.4540) (0.168) (0.203)

Constant -16.2013*** -4.382*** -26.2999*** 16.521*** 3.746***
(3.9787) (1.018) (5.6839) (1.009) (1.221)

Within uR-squared 0.480 0.1040 0.679 0.4329 0.4128
F-Statistics 3.41** - 17.76*** - -
Prob.(F-stat) (0.0106) - (0.000) - -
Wald uTest - 56.67*** - 669.23*** 84.52***
Prob.(Wald uTest) - (0.000) - (0.000) (0.000)
Hausman uTest 14.38*** 2.19 13.00** 5.02 6.75
Prob. u(Hausman uTest) (0.0062) (0.7015) (0.0113) (0.2850) (0.1365)
Observations 40 40 40 40 40
Numbers uof uFirms 8 8 8 8 8
Note: uStandard uerrors uin uparentheses; u*** up<0.01, u** up<0.05, u* up<0.10 usignificance ulevel uat u1%(2.576),
u5%(1.960) uand u10%(1.645) urespectively.
Source: uAuthor’s ucomputation u(2022) uExtract ufrom uSTATA uoutput.
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Interpretation

Table u4.6 ushows uthat uthe uparameter uestimates uof ucapital uadequacy uratio uare upositive uacross uall

uthe uMicrofinance uBanks uperformance uindicators uexcept uclient ubase uwhich ureportedly uhas ua

unegative ucoefficient. uIt uimplies uthat ucapital uadequacy uratio uhas udirect uimpacts uon ureturn uon

uassets, ureturn uon uequity, unet uinterest umargin, uand uoperating uincome umeasuring uthe uperformance

uindicators uof uthe uselected uMicrofinance uBanks uin uNigeria. uThe usigns uof uthe ucapital uadequacy

uratio ucoefficients uwere uin utandem uwith ua’priori uexpectation. uHowever, uclient ubase uis uadversely

uaffected uby ucapital uadequacy uratio uof uthe uselected uMicrofinance uBanks. u

It uis uimperative uto unote uthat uthe uprobability uvalues uof uthe ut-statistics uresults uof ucapital uadequacy

uratio uwas ustatistically usignificant uin ureturn uon uequity, unet uinterest umargin, uand uclient ubase

umodels uat u5% ulevel, uin ureturn uon uassets uat u10%, uwhereas uthe ucoefficient uwas unot usignificant uin

uoperating uincome umodel uat uthe uconventional ulevel. uThus, uas uthe uratio uof utier u1 uand utier u2 uto uthe

urisk uweighted uassets uincreases, umicrofinance ufirms urecord ua urise uin ureturn uin uassets, ureturn uin

uequity, unet uinterest umargin uand uoperating uincome urespectively. uThis umeans uthat uimprovement uin

uthis utype uof ucredit uquality uwhich uis umeant uto usafeguard ushareholders’ ufunds uand ureserves uagainst

urisky uassets uwarrant ueffective uand uefficient uusage uof uthe uequity ucapital uand uassets uto ugenerate

uprofit. uSimilarly, uthis ucredit uquality uassures ua usteady uand ureliable uprofitable ubusiness uactivities

uand uoperating uincome ufor uthe uMicrofinance uBanks. uThis uindicates ulow udependence uof uthese

umicrofinance ubanks uon uexternal ufunding ufor uinvestment upurposes. uHigh upreference uof uthese

ubanks uon uinternal ufunds ufor uasset ugrowth uleads uto ugreater uprofitability uand uoperating uincome uas

uthey ucontinuously uincrease utheir ucapital uadequacy uratio. u

In umagnitude uterms, uit usuggests uthat ua u10% uincrease uin uthe ucapital uadequacy uratio uwill uenhance

uMicrofinance uBanks uperformance umeasured uby ureturn uon uasset, ureturn uon uequity, unet uinterest
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umargin uand uoperating uincome uby u2.44%, u2.28%, u6.54% uand u0.43% urespectively. uFurther, uthe

ufinding ushows uthat uhigher ucapital uadequacy uratio utends uto ulower uclient ubase uof uthe uselected

ubanks. uIt utherefore umeans uthat uthis uform uof ucredit uquality uthat uassure uprofitability uof uthese

uMicrofinance uBanks uactivities uto ua ularge uextent ufailed uto usustain uthe ubank’s uclient ubase. uThe

ucapital uadequacy uratio ucoefficient uin umodel u4 ushows uthat uMicrofinance uBanks uperformance

umeasured uby uclient ubase udecreases uby u6.21% uto ua u10% urise uin uthe ucapital uadequacy uratio.

As ufor uthe uother ucontrol uvariables, uthe uparameters uof ucredit uceiling uare upositive uand ustatistically

usignificant uat u5% uin ureturn uon uassets, ureturn uon uequity, unet uinterest umargin uand uoperating

uincome umodels ubut unegative uand usignificant uat u5% uin uclient ubase umodel. uIt uimplies uthat uhigh

ucredit uceiling uhave usignificant uimpact uon ufinancial uperformance uof uthe uselected uMicrofinance

uBanks uin uNigeria. uLikewise, uthe ustudy ureveals uthat unumbers uof ucredit uprocedures utends uto

uimprove uMicrofinance uBanks uperformance uindicators uexcept unet uinterest umargin uthat uwas

uimpacted unegatively. uThe ustatistical usignificance uof ucredit uprocedures uwas uconfirmed uin ureturn

uon uequity, uclient ubase uand uoperating uincome umodels uat u5% ulevel. uIt uwas ufurther uobserved ufrom

uthe uresult uthat uas uthe unumbers uof uacceptable ucollateral ufalls, uMicrofinance uBank uperformance

useries usuch uas ureturn uon uassets, ureturn uon uequity, unet uinterest umargin uand uoperating uincome

uincreases. uIt usuggests uthat ucollateral ucredit usystem uhas ua ustrong utie uwith uthe ufinancial

uperformance uof uMicrofinance uBanks uin uNigeria. uHowever, uacceptable ucollateral upositively

uimpacted uon uclient ubase ufor uthe uperiods uunderstudy. uAlso, uthe uindirect uimpact uof uacceptable

ucollateral uon ureturn uon uequity uis unot ustatically uestablished. uThe uestimation uresult uof ucredit utypes

uis usimilar uto uthe uoutcomes uof uthe uacceptable ucollateral uexcept uits upositive ucoefficients uin ureturn

uon uequity umodel. uThus, ulesser utypes uof ucredit uenhances uMicrofinance uBanks uperformance

uindices ulike ureturn uon uassets, unet uinterest umargins uand uoperating uincome. uNotably, ucredit utypes
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uhave ua udirect uand usignificant urelationship uwith uclient ubase. uThis umeans uthat uthese ubanks uincrease

utheir uclient ubase uby uproviding uvarieties uof ucredits ufor uprospective ucustomers uto uchoose ufrom. uAs

ufor ucredit umaturity, uthe uestimation uoutcome ushows uthat uthe uselected uMicrofinance uBanks

uimprove utheir ufinancial uperformance u(such uas ureturn uon uassets, ureturn uon uequity, unet uinterest

umargin uand uoperating uincome) uas uthey uextend uthe umaturity uperiods uof ufinancial ucredits ugiven uto

ucustomers, ualbeit uthe ucoefficients uare unot ustatistically usignificant uare u5%.

In uaddition, uthe udegree uof uvariation uin ureturn uon uassets, ureturn uon uequity, unet uinterest umargin,

uclient ubase uand uoperating uincome uexplained uby unon-performing uloan uratio, ucapital uadequacy

uratio, ucredit uceiling, ucredit umaturity, ucredit utypes, uacceptable ucollateral, uand ucredit uprocedures

uare uindicated uin uthe uadjusted uwithin uR-squared uvalues uwhich uare uare urelatively umoderate. uWith

uboth uF-statistics uand uWald utest, uthe ustatistics usuggest uthat uthe uoverall ueffects uof unon-performing

uloan uand ucapital uadequacy uon ufinancial uperformance uof uMicrofinance uBanks umeasured uby ureturn

uon uassets, ureturn uon uequity, unet uinterest umargin, uclient ubase uand uoperating uincome uwere

usignificant uat u5% uas utheir uprobability uvalues uare uless uthan u0.05.

Decision: uThe ustatistical usignificance uof uthis umodel uindicates uthat uthe ustudy ucannot uaccept uthe

unull uhypothesis uof uthis umodel uhence uthe ustudy uaccepted uthe ualternate uhypothesis uwhich usays uthat

ucapital uadequacy uhave usignificant ueffect uon uthe ufinancial uperformance uof uthe uselected uNigerian

uMicrofinance uBanks. uThis uresult uis uconsistent uwith ua’priori uexpectation uof uthis umodel. uThus,

uthis ustudy uhave uachieved uthe uobjective uof uthis umodel, uanswered uthe uquestion uas uwell uas utested

uthe urelated uhypothesis.
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4.2.3 Analysis uof uthe uThird Hypothesis

This usub-section ureports uthe uempirical uresults urelating uto uthe urelationship ubetween uloan uloss

uprovision uto udeposit uratio uand uMicrofinance uBanks uperformance uin uNigeria.

4.2.3.1 Correlation uAnalysis uand uScatter uPlots

The upartial ucorrelation ucoefficients uof uthe ufinancial uindicators uinvolving uthe urelationship

ubetween uloan uloss uprovision uto udeposit uratio uand uMicrofinance uBanks uperformance uare ureported

uin uTable u4.7. uThe ucorrelation uresult uindicates uthat uloan uloss uprovision uto udeposit uratio

unegatively ucorrelate uwith uMicrofinance uBanks’ uperformance uindicators ui.e. ureturn uon uassets,

ureturn uon uequity, unet uinterest umargin, uclient ubase uand uoperating uincome. uIt uimplies uthat ua

unegative ulevel uof uassociation uexist ubetween uloan uloss uprovision uto udeposit uratio uand

uMicrofinance uBank uperformance. u

Equally, uthe ufindings uare usimilar uto uthe udirection uderived ufrom uthe uscatter uplots uof uloan uloss

uprovision uto udeposit uratio uand uMicrofinance uBank uperformance uvariables uwith uthe uexception uof

uloan uloss uprovision uto udeposit uratio uand ureturn uon uassets uwhich ushowed uan uupward uslope.

uFigures u4.7a-4.7e ushow uthe uscatter ucharts uof uthe unexus ubetween uloan uloss uprovision uto udeposit

uratio uand uMicrofinance uBank uperformance uindicators. uIt uis ualso uimperative uto unote uthat ua udirect

ulevel uof uassociation uwas ufound ubetween uloan uloss uprovisions uto udeposit uratio uis unegatively

urelated uto ucredit uceiling, utypes uof ucredit, uand uprocedures ufor ucredits uwhile udirectly uassociated

uwith ucredit umaturity uand unumbers uof uacceptable ucollaterals.
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Table u4.7: uCorrelation uMatrix
u roe nim cb oi llpdr cc cmy tct acl pcs

roa 0.3199 0.0471 -0.0545 -0.0044 -0.0938 0.0222 0.0827 -0.1046 0.1537 0.0758

roe 1 -0.2689 0.1105 0.6168 -0.0163 0.0765 -0.3028 0.2026 -0.2669 0.5542

nim 1 -0.1092 -0.3269 -0.3559 0.4716 0.4072 0.2130 0.4195 -0.2081

cb 1 -0.0689 -0.2158 -0.0081 -0.6717 -0.1464 0.2627 0.4574

oi 1 -0.1480 -0.1439 -0.4397 0.1906 -0.6135 0.5126

llpdr 1 -0.2179 0.1776 -0.2310 0.0660 -0.2153

cc 1 0.2167 0.4905 0.3572 -0.0164

cmy 1 -0.0678 0.4888 -0.7320

tct 1 -0.2936 0.3815

acl u u u u u u u u 1 -0.3573

Note: uroa u- ureturn uon uassets; uroe u- ureturn uon uequity; unim u- unet uinterest umargin; ucb u- uclient ubase; uoi u-
uoperating uincome; ullpdr u- uloan uloss uprovision uto udeposit uratio; ucc u- ucredit uceiling; ucmy u- ucredit umaturity;
utct u– utype uof ucredit; uacl u– uacceptable ucollaterals; upc u- uprocedure ufor ucredits.
Source: uAuthor’s ucomputation u(2022).
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Figure 4.7(a): Return on assets and loan loss provision to deposit ratio
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Figure 4.7(b): Return on equity and loan loss provision to deposit ratio
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Figure 4.7(c): Net interest margin and loan loss provision to deposit ratio
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Figure 4.7(d): Client base and loan loss provision to deposit ratio
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Figure 4.7(e): Operating income and loan loss provision to deposit ratio

Figure u4.7(a-e): uMicrofinance uBank uperformance uindices uand uloan uloss uprovision uto udeposit uratio
Source: uAuthor’s ucomputation u(2022).
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With ureference uto uthe uMicrofinance uBank uperformance uindicators, uthe ucorrelation umatrix

ushowed uthat uthe upositive ucorrelation ubetween ureturn uon uassets uand ureturn uon uequity uis uweak uas

uthe ucorrelation ucoefficient ustands uat u0.3199. uAlso, uthe ucorrelation umatrix ushows uthat ureturn uon

uasset uis upositively ucorrelated uwith unet uinterest umargin uwhereas uits ulevel uof uassociation uwith

uclient ubase uand uoperating uincome uis unegative. u

In ucontrast, ureturn uon uequity uis unegatively urelated uwith unet uinterest umargin ubut upositively

uassociated uwith uclient ubase uand uoperating uincome. uFurther, ua unegative ucorrelation uwas

uestablished ubetween unet uinterest umargin uand uoperating uincome uincluding uclient ubase uand

uoperating uincome. uTable u4.7 ualso upresents uthe ucorrelation ucoefficients uof uMicrofinance uBanks

uperformance uand uother ucontrolling uvariables. uThe ucorrelation umatrix ualso ushows uthe ucorrelation

ucoefficients uamong uthese uother ucontrolling ufactors uof uMicrofinance uBanks uperformance uindices

uat udifferent umagnitudes uand udegrees. uIt uis uimportant uto unote uthat uthese ucorrelation ucoefficients

uindicate uthe uabsence uof umulticollinearity uproblem uwhich uis uavoided uin uthe uempirical uanalysis.

uNevertheless, uthe uresults uof uthe ucorrelation ucoefficients uare ujust upreliminary uanalyses uthat uare

ubeing uput uthrough uconfirmation uin uthe unext usub-section uafter uconsidering uother udeterminants uof

uMicrofinance uBanks uperformance.

4.2.3.2 Regression uAnalysis ufor uthe uThird Hypothesis

In uthis usection, uthis ustudy uemployed uthe ufixed uand urandom ueffects’ umethods uto uestimate uthe

upanel uregression umodels uthat uexamined uthe ueffect uof uloan uloss uprovision uto udeposit uratio, uother

ufactors usuch uas ucredit uceiling, ucredit umaturity, utype uof ucredit, uacceptable ucollaterals, uand

uprocedure ufor ucredits uon umicrofinance ubanks uperformance. uAs uwell, uthe usection ualso ureported

ufive uforms uof uestimated upanel uregression umodels urelating uto umicrofinance ubanks uperformance

useries. uThe uaugmented umodels uthat uincorporates uMicrofinance uBanks uperformance ueffects
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u(using ureturn uon uassets uand ureturn uon uequity) uof uloan uloss uprovision uto udeposit uratio uand uother

ucontrol uvariables u(credit uceiling, ucredit umaturity, utype uof ucredit, uacceptable ucollaterals, uand

uprocedure ufor ucredits) uare ureported uin uModels u1 uand u2. uThe uthird, ufourth uand ufifth umodels

ucapture uthe uother umeasures uof uMicrofinance uBanks uperformance uthat uis uthe unet uinterest umargin,

uclient ubase uand uoperating uincome umodels urespectively.

In uaddition, uthe uestimated ucoefficients ubetween uthe ufixed uand urandom ueffects’ umodels uwere

ucompared uusing uthe uHausman utest uwith uthe unull uhypothesis u“random ueffects uare uuncorrelated

uwith uthe uexplanatory uvariables”. uThe ustudy ufound uthat uthe uHausman utest uresults upresented uin

uTable u4.7 ureject uthe unull uhypotheses ufor uthe ureturn uon uassets uand unet uinterest umargin umodels uat

u5% usignificance ulevels ubased uon uthe ucalculated uChi-Square uvalues. uThe upanel ufixed ueffects

uestimator uis uappropriate ufor ureturn uon uassets uand unet interest margin umodels. uOn uthe uother uhand,

uthe unull uhypothesis uof uthe uHausman utests ufor ureturn uon uequity, uclient ubase uand uoperating

uincome umodels uwere unot urejected uat u5% usignificance ulevel, uindicating uthe uappropriateness uof

upanel urandom ueffects uestimator. uBoth ufixed uand urandom ueffects umodel uwere ufound uto ube

uconsistent uand uefficient ufor uthis usub-section.

4.2.3.3 Test uof uHypothesis uThree u(H03)

Research uObjective uThree: uTo uinvestigate uthe uthe effect of relationship ubetween uloan uloss

uprovision uto udeposit uratio uand uMicrofinance uBanks uperformance.

Research uQuestion uThree: uHow udoes uloan uloss uprovision uto udeposit uratio uaffect uMicrofinance

uBanks uperformance?

Hypothesis uThree: uLoan uloss uprovision uto udeposit uratio uhave uno usignificant ueffect uon uthe

uMicrofinance uBanks uperformance.
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Table u4.8: Panel uResults uof uLoan uLoss uProvision uto uDeposit uRatio uand uMicrofinance uBank
uPerformance

Variables

Dependent uVariable: uMicrofinance uBanks’ uPerformance
Return uon

uAssets
Return uon

uEquity
Net uInterest

uMargin
Client
uBase

Operating
uIncome

1 2 3 4 5
Loan uLoss uProvision uto uDeposit uRatio -0.117*** -0.037* -1.553*** 0.028*** 0.038

(0.026) (0.019) (0.451) (0.010) (0.034)
Credit uCeiling 6.5825*** 0.342*** 11.3551*** -0.164 0.322***

(2.0611) (0.051) (3.6357) (0.486) (0.067)
Credit uMaturity 0.022 0.002 0.121 -0.035** 0.041

(0.160) (0.078) (2.824) (0.017) (0.026)
Type uof uCredit -2.7679* -0.066 -4.6884* 0.976*** -1.775***

(1.5363) (1.297) (2.7099) (0.309) (0.398)
Acceptable uCollateral -4.127** -0.005 -0.6483** 0.404* -0.258***

(1.560) (0.124) (0.2751) (0.240) (0.039)
Procedure ufor uCredits 0.6553 0.584** -2.0934 1.956 0.749***

(0.8321) (0.230) (1.4678) (1.443) (0.194)
Constant -10.4761*** -0.307 -17.8675*** 11.582* 4.138***

(3.2855) (2.777) (5.7955) (6.601) (0.844)
Within uR-squared 0.636 0.2583 0.658 0.3746 0.4018
F-Statistics 8.96*** - 10.04*** - -
Prob.(F-stat) (0.0000) - (0.0000) - -
Wald uTest - 43.47*** - 35.81*** 86.42***
Prob.(Wald uTest) - (0.0000) - (0.0000) (0.0000)
Hausman uTest 9.24*** 4.95 17.22*** 6.84 6.97
Prob. u(Hausman uTest) (0.0000) (0.2929) (0.0000) (0.1445) (0.1374)
Observations 40 40 40 40 40
Number uof uFirms 8 8 8 8 8

Note: uStandard uerrors uin uparentheses; u*** up<0.01, u** up<0.05, u* up<0.10 usignificance ulevel uat u1%(2.576),
u5%(1.960) uand u10%(1.645) urespectively.
Source: uAuthor’s ucomputation u(2022) uExtract ufrom uSTATA uoutput.
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Interpretation

In uTable u4.8, uthe uestimated uMicrofinance uBank performance umodel urevealed uthat uthe

ucoefficients uof uloan uloss uprovision uto udeposit uratio uare unegative uin umodels u1, u2, uand u3 ubut

upositive uin umodels u4 uand u5 urespectively. uIt usuggests uthat uloan uloss uprovision uto udeposit uratio uhas

unegative ueffects uon ureturn uon uassets, ureturn uon uequity uand unet uinterest umargin umeasuring uthe

uperformance uindicators uof uthe uselected uMicrofinance uBanks uin uNigeria. uThe uloan uloss uprovision

uratio ucoefficients uwere unot uin utandem uwith ua’priori uexpectations uin umodels u1-3. u

Also, uthe uprobability uvalues uof uthe ut-statistics uresults uof uloan uloss uprovision uto udeposit uratio uwas

usignificant ustatistically uin ureturn uon uassets, ureturn uon uequity uand unet uinterest umargin umodels uat

u5% ulevel. uThe ufinancial uprofitability uimplication uis uthat uas uthe uratio uof uloan uloss uprovision uto uthe

utotal udeposit uincreases, uthe umicrofinance ufirms urecorded ua ufall uin ureturn uon uassets, ureturn uon

uequity uand uNet uInterest uMargin urespectively. uThis umeans uthat uan uincrease uin uloan uloss uprovision

uas ua uratio uof utotal udeposit uaffects uthe ubanks’ uability uto uprovide ufor uother ufinancial uneeds u(such uas

unew uassets) uthat uare ucapable uof ugenerating uprofit ufor uthe uindustry. uIn umagnitude uterms, uit

usuggests uthat ua u1% uincrease uin uthe uloan uloss uprovision uto udeposit uratio uwill ucause ua udecrease uin

uMicrofinance uBanks uperformance umeasured uby ureturn uon uassets, ureturn uon uequity uand unet

uinterest umargin uby u1.17%, u0.37% uand u15.53% urespectively. u

Furthermore, uthis ufinding ushows uthat uloan uloss uprovision uto udeposit uratio upositively uimpacted uon

uclient ubase uand uoperating uincome uof uthe uselected uMicrofinance uBanks uin uNigeria. uTheir ut-

statistics uvalues uindicate uthat uthe udirect uimpact uof uloan uloss uprovision uto udeposit uratio uon uclient

ubase uis usignificant ustatistically uat u5% ulevel, uwhile uthe upositive uimpact uof uloan uloss uprovision uto

udeposit uratio uon uoperating uincome uis unot usignificant uat u5% ulevel. uThus, uit umeans uthat uloan uloss

uprovision uto utotal udeposit uassures ua ustable uand udependable uclient ubase ufor uMicrofinance uBanks.
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uAlso, uwith uhigh uloan uloss uprovision uto utotal udeposit uratio, uthe uselected uMicrofinance uBanks uhave

ua upromising uoperating uincome. uThe uloan uloss uprovision uto utotal udeposit uratio uparameters uin

umodels u4 uand u5 ushows uthat uMicrofinance uBanks uperformance umeasured uby uclient ubase uand

uoperating uincome uincreases uby u0.28% uand u0.38% ucorrespondingly uowing uto ua u10% uincrease uin

uthe uloan uloss uprovision uto utotal udeposit uratio. uConcerning uthe uother uexplanatory uvariables, uthe

uparameters uof ucredit uceiling uare upositive uand ustatistically usignificant uat u5% uin ureturn uon uassets,

ureturn uon uequity, unet uinterest umargin uand uoperating uincome umodels ubut unegative uand

uinsignificant uat u5% uin uclient ubase umodel. uThis umeans uthat uhigh ucredit uceiling uhave usignificant

uimpact uon ufinancial uperformance uindicators uof uthe uselected uMicrofinance uBanks uin uNigeria

uexcept uclient ubase. uIn uthe usame uway, uthe ustudy ureveals uthat unumbers uof ucredit uprocedures

uimproves uMicrofinance uBanks uperformance uindicators uwith uthe uexception uof unet uinterest umargin

uwhich uwas unegatively uimpacted. uThe ustatistical usignificance uof ucredit uprocedures uwas uonly

uconfirmed uin ureturn uon uequity uand uoperating uincome umodels uat u5% ulevel. uFurther, uit uwas

udetected uthat uas uthe unumbers uof uacceptable ucollateral ufalls, uMicrofinance uBank uperformance

uindicators ulike ureturn uon uassets, ureturn uon uequity, unet uinterest umargin uand uoperating uincome

uincreases. u

The uresults uwere ustatistically uestablished uin ureturn uon uassets, unet uinterest umargin uand uoperating

uincome umodels uat u5%significance ulevel. uThis utherefore usuggests uthat ucollateral ucredit usystem

uhas ua ustrong utie uwith uthe ufinancial uperformance uof uMicrofinance uBanks uin uNigeria. uAs uwell, uthe

uindirect uimpact uof uacceptable ucollateral uon ureturn uon uequity uis unot ustatistically uascertained. uOn

uthe ucontrary, uacceptable ucollateral uhas upositive uand usignificant uimpact uon uclient ubase ufor uthe

uperiods uunderstudy uat u0.1 ucritical ulevel. uThe uestimation ufinding uof ucredit utypes uis urelated uto uthe

uoutcomes uof uthe uacceptable ucollateral. uThus, ulow unumber uof ucredit utypes uenhances
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uMicrofinance uBanks uperformance uindices usuch uas ureturn uon uassets, unet uinterest umargins uand

uoperating uincome. uIn uparticular, ucredit utypes uhave ua udirect uand usignificant uimpact uon uclient ubase.

uThis umeans uthat uthe ufirms uhave uhigher uchances uof uincreasing utheir uclient ubase uby uproviding

uvarieties uof ucredits ufor uprospective ucustomers uto uchoose ufrom. uRegarding ucredit umaturity, uthe

uestimation uoutcome ushows uthat uthe uselected uMicrofinance ubanks uimprove utheir ufinance

uperformance u(such uas ureturn uon uassets, ureturn uon uequity, unet uinterest umargin uand uoperating

uincome) uas uthey uextend uthe umaturity uperiods uof ufinancial ucredits ugiven uto ucustomers, ualthough

unot ustatistically usignificant uat u5%.

Additionally, uthe uextent uof uvariation uin ureturn uon uassets, ureturn uon uequity, unet uinterest umargin,

uclient ubase uand uoperating uincome uexplained uby uloan uloss uprovision uto utotal udeposit uratio, ucredit

uceiling, ucredit umaturity, ucredit utypes, uacceptable ucollateral, uand ucredit uprocedures uare upresented

uin uthe uadjusted uwithin uR-squared uvalues uwhich uare urelatively umoderate. uThis uindicates uthat uloan

uloss uprovision uto utotal udeposit uratio uand uother uexplanatory uvariables uwere ufound uto uaccount ufor

uabout u63.68%, u25.83%, u65.8%, u37.46% uand u40.18% utotal uvariation uin ureturn uon uassets, ureturn

uon uequity, unet uinterest umargin, uclient ubase uand uoperating uincome uof uthe uselected uMicrofinance

uBanks ubetween u2016 uand u2020. uWith uboth uF-statistics uand uWald utest, uthe ustatistics usuggest uthat

uthe uoverall ueffects uof uloan uloss uprovision uto utotal udeposit uratio uon ufinancial uperformance uof

umicrofinance ubanks umeasured uby ureturn uon uassets, ureturn uon uequity, unet uinterest umargin, uclient

ubase uand uoperating uincome uwere usignificant uat u5% uas utheir uprobability uvalues uare uless uthan u0.05.

Decision: uThe ustatistical usignificance uof uthis umodel uindicates uthat uthe ustudy ucannot uaccept uthe

unull uhypothesis uof uthis umodel uhence uthe ustudy uaccepted uthe ualternate uhypothesis uwhich usays uthat

uloan uloss uprovision uto utotal udeposit uratio uhave usignificant ueffect uon uthe ufinancial uperformance uof

uthe uselected uNigerian uMicrofinance uBanks. uThis uresult uis uconsistent uwith ua’priori uexpectation uof
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uthis umodel. uThus, uthis ustudy uhave uachieved uthe uobjective uof uthis umodel, uanswered uthe uquestion

uas uwell uas utested uthe urelated uhypothesis.

4.2.4 Analysis uof uthe uForth uHypothesis

In uthis usub-section, uthe uempirical uresults uconcerning uto uthe ueffect uof uassets uquality uand uleverage

uratio uon uMicrofinance uBanks uperformance uin uNigeria uis ureported.

4.2.4.1 Correlation uAnalysis uand uScatter uPlots

Table u4.9 upresents uthe upartial ucorrelation ucoefficients uof uthe uvariables urelating uto uthe

urelationship uamong uassets uquality, uleverage uratio uand uMicrofinance uBanks uperformance uin

uNigeria. uThe ucoefficient uof ucorrelation uresult ushows uthat uassets uquality uratio uhas unegative ulevel

uof uassociation uwith ureturn uon uassets uand unet uinterest umargin, ubut uwas upositively ucorrelated uwith

ureturn uon uequity, uclient ubase uand uoperating uincome. u

Similarly, ua upictorial uview uof uthe ucorrelation ucoefficients uis udepicted uin uthe uscatter ugraph uof uthe

uvariables uin uFigures u4.8a-4.8e. uConcerning uleverage uratio, uit uhad uan uindirect ucorrelation uwith

ureturn uon uassets, ureturn uon uequity uand uoperating uincome ubut uhad ua upositive urelationship uwith unet

uinterest umargin uand uclient ubase. uEqually, uthe uscatter uchart uin uFigures u4.9a-4.9e ushows ua ugraphic

uoutlook uof uthe ucoefficient uof ucorrelation uof uthe ulinks ubetween uleverage uratio uand uMicrofinance

uBanks uperformance uindices. uPertaining uto uthe umain uexplanatory uvariables, uthe udirect

urelationship ufound ubetween uassets uquality uratio uand uleverage uis uweak uwith ua ucorrelation

ucoefficient uof u0.1879. uImperatively, uthe ucorrelation utable ushows uthat uassets uquality uratio uhas uan

uindirect uassociation uwith ucredit uceiling, ucredit umaturity, utype uof ucredit, uand uacceptable

ucollaterals uwhile udirectly urelated uwith ucredit uprocedures. uAlso, uthe ucorrelation umatrix urevealed
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uthat uleverage uratio uis upositively urelated uto ucredit uceiling, utypes uof ucredit, uand unumbers uof

uacceptable ucollaterals uwhilst uindirectly uassociated uwith ucredit umaturity uand uprocedures ufor

ucredits.

Table u4.9: uCorrelation uMatrix
U Roe nim Cb oi aq lr cc cmy tct acl pcs

Roa 0.3199 0.0471 -0.0545 -0.0044 -0.1299 -0.3566 0.0222 0.0827 -0.1046 0.1537 0.0758

Roe 1 -0.2689 0.1105 0.6168 0.1315 -0.3022 0.0765 -0.3028 0.2026 -0.2669 0.5542

Nim 1 -0.1092 -0.3269 -0.2911 0.2810 0.4716 0.4072 0.2130 0.4195 -0.2081

Cb 1 -0.0689 0.3163 0.2209 -0.0081 -0.6717 -0.1464 0.2627 0.4574

Oi 1 0.4521 -0.1137 -0.1439 -0.4397 0.1906 -0.6135 0.5126

Aq 1 0.1879 -0.3881 -0.4532 -0.3933 -0.3210 0.0439

Lr 1 0.5704 -0.0321 0.0752 0.1412 -0.3088

cc 1 0.2167 0.4905 0.3572 -0.0164

cmy 1 -0.0678 0.4888 -0.6320

tct 1 -0.2936 0.3815

acl U u u u u u u u U 1 -0.3573

Note: uroa u- ureturn uon uassets; uroe u- ureturn uon uequity; unim u- unet uinterest umargin; ucb u- uclient ubase; uoi u-
uoperating uincome; uaq u- uasset uquality uratio; ulr u- uleverage uratio; ucc u- ucredit uceiling; ucmy u- ucredit umaturity;
utct u- utype uof ucredit; uacl u- uacceptable ucollaterals; upc u- uprocedure ufor ucredits.
Source: uAuthor’s ucomputation u(2022).
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Figure 4.8(a): Return on assets and assets quality ratio
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Figure 4.8(b): Return on equity and assets quality ratio
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Figure 4.8(c): Net interest margins and assets quality ratio
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Figure 4.8(d): Client base and assets quality ratio
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Figure 4.8(e): Operating income and assets quality ratio

Figure u4.8(a-e): uMicrofinance ubank uperformance uindices uand uassets uquality uratio
Source: uAuthor’s ucomputation u(2022).
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Figure 4.8(e): Operating income and assets quality ratio
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Figure 4.9(b): Return on equity and leverage ratio
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Figure 4.9(c): Net interest margins and leverage ratio
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Figure 4.9(d): Client base and leverage ratio
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Figure 4.9(e): Operating income and leverage ratio

Figure u4.9(a-e): uMicrofinance ubank uperformance uindices uand uleverage uratio
Source: uAuthor’s ucomputation u(2022).
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With ureference uto uthe uMicrofinance uBank uperformance uvariables, ureturn uon uassets uand ureturn uon

uequity uare upositively ucorrelated uwith ua uweak ucorrelation ucoefficient uof u0.3199. uThe ucorrelation

umatrix ushows uthat ureturn uon uasset uhas udirect ucorrelation uwith unet uinterest umargin ubut unegatively

ucorrelated uwith uclient ubase uand uoperating uincome. uQuite uthe ureverse, ureturn uon uequity uis

uindirectly ucorrelated uwith unet uinterest umargin ubut udirectly uassociated uwith uclient ubase uand

uoperating uincome. uA unegative ucorrelation uwas ufound ubetween unet uinterest umargin, and client

base as uwell uas operating uincome. u

Table u4.9 ualso upresent uthe ucorrelation ucoefficients uof uMicrofinance uBanks uperformance uand

uother ucontrolling uvariables. uThe ucorrelation umatrix utable ualso ushows uthe ucorrelation ucoefficients

uamong uthese uother ucontrolling ufactors uof uMicrofinance uBanks uperformance uindices uat udifferent

umagnitudes uand udegrees. uThe uvalues uof uthe ucorrelation ucoefficients urevealed uthe uabsence uof

umulticollinearity uproblem. uThus, uthe uproblem uof umulticollinearity uis uavoided uin uthe uempirical

uanalysis. uNevertheless, uthe uresults uof uthe ucorrelation ucoefficients uare ujust upreliminary uanalyses

uthat uare ubeing uput uthrough uconfirmation uin uthe unext usub-section uafter uconsidering uother

udeterminants uof uMicrofinance uBanks uperformance.

4.2.4.2 Regression uAnalysis ufor uthe uForth uHypothesis

The upanel ufixed uand urandom ueffects’ umethods uwere uemployed uin uestimating uthe upanel

uregression umodels uthat uexamined uthe ueffects uof uassets uquality, uleverage uratio, uother

umicrofinance ufirms’ ufactors u(such uas ucredit uceiling, ucredit umaturity, ucredit utypes, uacceptable

ucollateral uand ucredit uprocedures) uon uMicrofinance uBank uperformance umeasured uby ureturn uon

uassets, ureturn uon uequity, unet uinterest umargin, uclient ubase uand uoperating uincome. uAs uwell, ufive

uforms uof uestimated upanel uregression umodels uwere uestimated ubased uon uthe udifferent umeasures uof

uMicrofinance uBank uperformance. u
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The ufirst uand usecond uaugmented umodel uregresses ureturn uon uassets uand ureturn uon uequity on assets

qulity ratio, uleverage ratio uand uother ucontrol uvariables u(credit uceiling, ucredit umaturity, ucredit

utypes, uacceptable ucollateral uand ucredit uprocedures) ucorrespondingly. uThe uthird, ufourth uand ufifth

umodels uregress unet uinterest umargin, uclient ubase uand uoperating uincome uon uassets quality ratio,

uleverage ratio uand uother ucontrol uvariables u(credit uceiling, ucredit umaturity, ucredit utypes,

uacceptable ucollateral uand ucredit uprocedures) urespectively.

As uearlier ustated uin uprevious usub-sections, uthe uestimated ucoefficients ubetween uthe ufixed uand

urandom ueffects’ umodels uwere ucompared uusing uthe uHausman utest uwith uthe unull uhypothesis

u“random ueffects uare uuncorrelated uwith uthe uexplanatory uvariables”. uThe uHausman utest uresults

upresented uin uTable u4.9 ureveals uthat uwe udo ureject uthe unull uhypotheses ufor uthe ureturn uon uassets

uand unet uinterest umargin umodels uat u5% usignificance ulevels ubased uon uthe ucalculated uChi-Square

uvalues. uThe upanel ufixed ueffects uis ufound uto ube uappropriate ufor ureturn uon uassets uand unet interest

margin umodels. uHowever, uthe unull uhypothesis uof uthe uHausman utests ufor ureturn uon uequity, uclient

ubase uand uoperating uincome umodels uwere unot urejected uat u5% usignificance ulevel. uThe upanel

urandom ueffect uis ufound uto ube uappropriate ufor ureturn uon uassets uand unet interest margin models.

uAs ua uresult, uboth ufixed uand urandom ueffects umethod uwere ufound uto ube uconsistent uand uefficient

ufor uthe uachieving uthe ustated uobjective uof uthis usub-section.

4.2.4.3 Test uof uHypothesis uForth u(H04)

Research uObjective uFour: uTo uevaluate ueffect uof uassets uquality uand uleverage uratio uon

uMicrofinance uBanks uperformance.

Research uQuestion uFour: uIn uwhat uway udoes uassets uquality uand uleverage uratio uaffect

uMicrofinance uBanks uperformance?
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Research uHypothesis uFour: uAssets uquality uand uleverage uratio uhave uno usignificant ueffect uon uthe

uMicrofinance uBanks uperformance.
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Table u4.10: Panel uResults uof uAssets uQuality uRatio, uLeverage uRatio uand uMicrofinance uBanks
uPerformance

Variables

Dependent uVariable: uMicrofinance uBanks’ uPerformance
Return uon

uAssets
Return uon

uEquity
Net uInterest

uMargin Client uBase Operating
uIncome

1 2 3 4 5
Assets uQuality uRatio 0.103 0.310*** 0.033 0.197** 0.166

(0.095) (0.094) (1.344) (0.096) (0.113)
Leverage uRatio -0.248* -0.227*** -6.737*** 0.631*** -0.050

(0.130) (0.059) (1.844) (0.060) (0.071)
Credit uCeiling 10.096*** 0.196*** 16.2421*** -0.589*** 0.264***

(2.5110) (0.066) (3.5496) (0.067) (0.079)
Credit uMaturity 0.151 0.032 1.218 -0.103*** 0.045*

(0.195) (0.023) (2.759) (0.023) (0.027)
Type uof uCredit -4.1712** 0.539 -4.9568* 2.688*** -0.897

(1.9555) (0.525) (2.7643) (0.535) (0.630)
Acceptable uCollateral -7.332*** -0.046 -1.1083*** 0.588*** -0.202***

(1.917) (0.041) (0.2709) (0.042) (0.049)
Procedure ufor uCredits 1.5089 0.687*** -1.0220 1.451*** 0.792***

(1.0236) (0.167) (1.4469) (0.170) (0.200)
Constant -16.107*** -4.333*** -25.853*** 16.664*** 3.648***

(4.0066) (0.994) (5.6638) (1.013) (1.193)
Within uR-squared 0.475 0.1381 0.682 0.4193 0.3324
F-statistics 3.32** - 7.67*** - -
Prob.(F-statistics) (0.0122) - (0.0001) - -
Wald uTest - 58.62*** - 64.63*** 87.08***
Prob.(Wald uTest) - (0.0000) - (0.0000) (0.0000)
Hausman 14.36*** 2.05 14.85*** 3.20 5.03
Prob. u(Hausman
uTest) (0.0062) (0.7263) (0.0034) (0.6104) (0.4015)
Observations 40 40 40 40 40
Number uof uFirms 8 8 8 8 8

Note: uStandard uerrors uin uparentheses; u*** up<0.01, u** up<0.05, u* up<0.10 usignificance ulevel uat u1%(2.576),
u5%(1.960) uand u10%(1.645) urespectively.
Source: uAuthor’s ucomputation u(2022) uExtract ufrom uSTATA uoutput.
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Interpretation

The uestimated uMicrofinance uBank uperformance umodel uin uTable u4.10 uindicates uthat uthe

ucoefficients uof uassets uquality uratio uare upositive. uThis umeans uthat uassets uquality uhas upositive

ueffects uon ureturn uon uassets, ureturn uon uequity, unet uinterest umargin, uclient ubase uand uoperating

uincome uas umeasurements uof uMicrofinance uBanks uperformance. uThe usigns uof uthe uassets uquality

uratio uare uin utandem uwith utheoretical uexpectations. u uConversely, uthe uprobability uvalues uof uthe ut-

statistics uresults uof uassets uquality uratio uwas uonly usignificant ustatistically ufor ureturn uon uequity uand

uclient ubase uat u5% ulevel, uwhile uthe ucoefficients uare unot usignificant uunder ureturn uon uassets, unet

uinterest umargin uand uoperating uincome umodels uat uthe uconventional ulevel. uThe uinference uis uthat uas

uthe uratio uof unon-performing uassets uto utotal ucapital uinvestment urises, uthe uMfBs urecorded uan

uincrease uin ureturn uin uequity uand uclient ubase urespectively. uIt usuggests uthat uan uadvancement uin uthis

uform uof ucredit uquality uguarantees ueffective uand uefficient uusage uof uthe uMicrofinance uBanks’

uequity uto ugenerate uprofit. u

Equally, uthis uquality uof ucredit u(non-performing uassets uto utotal ucapital uinvestment uratio) uassures ua

ustable uand udependable uclient ubase ufor uMicrofinance uBanks. uIn umagnitude uterms, uit ushows uthat ua

u10% uincrease uin uthe unon-performing uassets uto utotal ucapital uinvestment uratio udrive uMicrofinance

uBanks uperformance umeasured uby ureturn uon uequity uand uclient ubase uby u3.10% uand u1.973%

urespectively. uMore uso, uthis ufinding ualso urevealed uthat ureturn uon uassets, unet uinterest umargin uand

uoperating uincome uresponds upositively uto uchanges uin uassets uquality uratio, ualbeit uthe ucoefficients

uof uassets uquality uratio uare unot ustatistically usignificant. uThis uimplies uthat ua uviable uratio uof unon-

performing uassets uto utotal ucapital uinvestments uensures uan uefficient uand ueffective uuse uof

umicrofinance ubanks’ uassets utowards ugenerating umore uprofits ufor uthe uindustry. u
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Also, uwith ua usizable uamount uof unon-performing uassets uto utotal ucapital uinvestments, uthe uselected

umicrofinance ufirms’ ubusiness uactivities uare uprofitable uas uwell uas uthe uoperating uincome. uThe unon-

performing uassets uto utotal ucapital uinvestments ucoefficients uin umodels u1, u3, uand u5 ushows uthat

uMicrofinance uBanks uperformance umeasured uby ureturn uon uassets, unet uinterest umargin uand

uoperating uincome uincreases urespectively uby u1.03%, u0.33% uand u1.66% uto ua u10% urise uin uthe unon-

performing uloan uratio. uTable u4.10 ushows uthat uthe uparameter uestimates uof uleverage uratio uare

unegative uacross uall uthe uMicrofinance uBanks uperformance uindicators uexcept uclient ubase uwhich

ureportedly uhas ua upositive ucoefficient. uThis uimplies uthat uleverage uratio uhas uan uindirect uimpact uon

ureturn uon uassets, ureturn uon uequity, unet uinterest umargin, uand uoperating uincome uused

umeasurements uof ufinancial uperformance ufor uthe uselected uMicrofinance uBanks uin uNigeria. uThe

usigns uof uthe uleverage uratio ucoefficients uwere uin utandem uwith ua’priori uexpectation. uHowever,

uclient ubase uis upositively uaffected uby uleverage uratio uof uthe uselected uMicrofinance uBanks. u

It uis uimperative uto unote uthat uthe uprobability uvalues uof uthe ut-statistics uresults uof uleverage uratio uwas

ustatistically usignificant uin ureturn uon uequity, unet uinterest umargin, uand uclient ubase umodels uat u5%

ulevel, uin ureturn uon uassets uat u10%, uwhereas uthe ucoefficient uwas unot usignificant uin uoperating

uincome umodel uat uthe uconventional ulevel. uThus, uas uthe uratio uof utotal udebt uto uowners’ uequity

udecreases, umicrofinance ufirms urecord ua urise uin ureturn uin uassets, ureturn uin uequity, unet uinterest

umargin uand uoperating uincome urespectively. uThis umeans uthat uan uimprovement uin uthe uamount uof

ufunds uand uassets uemployed uas ucollateral uto ucreditors uwarrant ueffective uand uefficient uusage uof uthe

uequity ucapital uand uassets uto ugenerate uprofit. uEqually, ufirms uwith ulow uleverage uratio uhave uhigh

utendency uof ua usteady uand ureliable uprofitable ubusiness uactivities uand uoperating uincome. uThe

ubanks’ uability uto usecure utheir udebt uportfolio uwill ulead uto ua ugreater uprofitability uand uoperating

uincome uas uthey umaintain uthe uleverage uratios. uThis usuggests uthat ua u10% udecrease uin uleverage
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uratio uwill uenhance uMicrofinance uBanks uperformance umeasured uby ureturn uon uasset, ureturn uon

uequity, unet uinterest umargin uand uoperating uincome uby u0.25%, u0.23%, u6.74% uand u0.05%

urespectively. uFurther, uthe ufinding ushows uthat uhigh uleverage uratio utends uto ucause ua urise uin uclient

ubase uof uthe uselected ubanks. uIt utherefore umeans uthat uthis uform uof ucredit uquality uwhich uassure

uprofitability uto usome uextent udrives uthe umicrofinance ufirms’ uclient ubase. uThe uleverage uratio

ucoefficient uin umodel u4 ushows uthat uMicrofinance uBanks uperformance umeasured uby uclient ubase

uincreases uby u0.63% uto ua u1% urise uin uthe uleverage uratio. uIn urespect uof uthe ucontrol uvariables, uthe

uparameters uof ucredit uceiling uare upositive uand ustatistically usignificant uat u5% uin ureturn uon uassets,

ureturn uon uequity, unet uinterest umargin uand uoperating uincome umodels ubut unegative uand usignificant

uat u5% uin uclient ubase umodel. uThis ufurther uimplies uthat uhigh ucredit uceiling uhave usignificant uimpact

uon ufinancial uperformance uof uthe uselected uMicrofinance uBanks uin uNigeria. uAlso, uthe ustudy

ureveals uthat unumbers uof ucredit uprocedures utends uto uimprove uMicrofinance uBanks uperformance

uindicators uexcept unet uinterest umargin uwhich uhad ua unegative ucoefficient. uThe ustatistically

usignificance uof ucredit uprocedures uwas uconfirmed ufor ureturn uon uequity, uclient ubase uand uoperating

uincome uat u5% ulevel. u

It uwas uobserved ufrom uthe uresult uthat uas uthe unumbers uof uacceptable ucollateral ufalls, uMicrofinance

uBank uperformance uindicators usuch uas ureturn uon uassets, ureturn uon uequity, unet uinterest umargin uand

uoperating uincome uincreases. uIt usuggests uthat ucollateral ucredit usystem uhas ua ustrong utie uwith uthe

ufinancial uperformance uof uMicrofinance uBanks uin uNigeria. uHowever, uthe utable ushowed uthat

uacceptable ucollateral upositively uimpacted uon uclient ubase ufor uthe uperiods uunderstudy. uAlso, uthe

uindirect uimpact uof uacceptable ucollateral uon ureturn uon uequity uis unot ustatically uestablished.

uSimilarly, uthe uestimation uresult uof ucredit utypes uis uthe usame uas uthe uestimation uoutcomes uof uthe

uacceptable ucollateral. uExplicitly, ua udecrease uin uthe unumbers uof ucredit utypes uwill uenhance
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umicrofinance ubanks uperformance uindices ulike ureturn uon uassets, unet uinterest umargins uand

uoperating uincome. u

Remarkably, ucredit utypes uhave ua udirect uand usignificant urelationship uwith uclient ubase. uThis umeans

uthat uthese ubanks uincrease utheir uclient ubase uby uproviding uvarieties uof ucredits ufor uprospective

ucustomers uto uchoose ufrom. uConcerning ucredit umaturity, uthe uestimation uoutcome ushows uthat uthe

uselected uMicrofinance uBanks uimprove utheir ufinancial uperformance u(such uas ureturn uon uassets,

ureturn uon uequity, unet uinterest umargin uand uoperating uincome) uas uthey uextend uthe umaturity uperiods

uof ufinancial ucredits ugiven uto ucustomers, ualbeit uthe ucoefficients uare unot ustatistically usignificant

uare u5%.

The ujoint ueffects uof uthe uvariables uwere ualso uexamined uusing uboth uF-statistics uand uWald utest. uIt

uwas ufound uthat uthe uoverall ueffects uof uassets uquality uand uleverage uratio uon uMicrofinance uBanks

uperformance umeasured uby ureturn uon uassets, ureturn uon uequity, unet uinterest umargin, uclient ubase

uand uoperating uincome uwere usignificant uat u5% uas utheir uprobability uvalues uare uless uthan u0.05. uIn

uaddition, uthe udegree uof uvariation uin uMicrofinance uBanks uperformance umeasured uby ureturn uon

uassets, ureturn uon uequity, unet uinterest umargin, uclient ubase uand uoperating uincome uindicated uthat uthe

uadjusted uwithin uR-squared uvalues uare urelatively umoderate. uThis uindicates uthat uassets uquality,

uleverage uratio, ucredit uceiling, ucredit umaturity, ucredit utypes, uacceptable ucollateral, uand ucredit

uprocedures uwere ufound uto uaccount ufor uabout u47.5%, u13.81%, u68.2% u41.93% uand u33.24% uof uthe

utotal uvariation uin ureturn uon uassets, ureturn uon uequity, unet uinterest umargin, uclient ubase uand

uoperating uincome uof uthe uselected uNigerian uMicrofinance uBanks ubetween u2016 uand u2020

urespectively.

Decision: uThe ustatistical usignificance uof uthis umodel uindicates uthat uthe ustudy ucannot uaccept uthe

unull uhypothesis uof uthis umodel uhence uthe ustudy uaccepted uthe ualternate uhypothesis uwhich usays uthat



165

uassets uquality uand uleverage uratio uhave usignificant ueffects uon uthe ufinancial uperformance uproxied

uby ureturn uon uassets, ureturn uon uequity, unet uinterest umargin, uclient ubase uand uoperating uincome uof

uthe uselected uNigerian uMicrofinance uBanks. uThis uresult uis uconsistent uwith ua’priori uexpectation uof

uthis umodel. uThus, uthis ustudy uhave uachieved uthe uobjective uof uthis umodel, uanswered uthe uquestion

uas uwell uas utested uthe urelated uhypothesis.

4.2.5 Analysis uof uthe uFifth uHypothesis

This usub-section ureports uthe uempirical uresults uwith ureference uto uthe ueffect uof ujoint upredictors uof

ucredit urisk umanagement upractices uon uMicrofinance uBanks uperformance uin uNigeria. uAn uindex

uwas ugenerated ufor uthe ucomposite uof ucredit urisk umanagement ucomponents uto ucapture uthe ujoint

ueffect uof ucredit urisk umanagement upredictors uon uMicrofinance uBanks uperformance. uAfterward, ua

urobustness ucheck uwas uconducted uby uincorporating uall uthe upredictors uof ucredit urisk umanagement

upractices uinto uthe uMicrofinance uBanks uperformance uindicators.

4.2.5.1 Principal uComponent uAnalysis

An uindex uof ucredit urisk umanagement upractices uis ugenerated ufrom uits ufive ucomponents uthat uis

unon-performing uloan uratio, ucapital uadequacy uratio, uloan uloss uprovision uto udeposit uratio, uassets

uquality uratio, uand uleverage uratio. uThe uresult uof uthe uprincipal ucomponent uis upresented uin uTable

u4.11 ufor ucredit urisk umanagement upractices.
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Table u4.11: uPrincipal uComponent uAnalysis
Components

Credit uRisk uManagement
Eigenvalues Proportion u(%) Cumulative

u(%)

NPLR 1 3.0699 0.6140 0.6140

CAR 2 1.4081 0.2816 0.8956

LLPTDR 3 0.5181 0.1036 0.9992

AQR 4 0.0038 0.0008 1.0000

LR 5 0.0001 0.0000 1.0000
Source: uAuthor’s ucomputation u(2022).

The utable ushows uthat uthe uindex ucreated ufrom uthe ufirst ufive uprincipal ucomponents uof uthe

uindicators uof ucredit urisk umanagement upractices uexplain ua usubstantial upercentage uof uthe utotal

uvariance uin uthe uoriginal udata. uFrom uthe uresult uof uthe uprincipal ucomponent uanalysis, uit uis uonly

utheir ufirst ucomponent uthat urecorded uEigen uhigh uvalues uof u3.0699 ufor ucredit urisk umanagement

upractices. uThe ucomponents uaccount ufor u61.4% uof uthe utotal uvariance uin uthe uoriginal udata uof

ucredit urisk umanagement upractices.

4.2.5 .2 Correlation uAnalysis uand uScatter uPlots

Table u4.12 upresents uthe upartial ucorrelation ucoefficients uof uthe uvariables urelating uto uthe

urelationship ubetween ucredit urisk umanagement upredictors uand uMicrofinance uBanks uperformance

uin uNigeria. uThe ucoefficient uof ucorrelation uresult ushows uthat ucredit urisk umanagement uindex uhas

unegative ulevel uof uassociation uwith uMicrofinance uBanks’ uperformance uindices u(such uas ureturn uon

uequity, unet uinterest umargin, uclient ubase uand uoperating uincome) uexcept ureturn uon uassets uwhich

uhas ua upositive ucorrelation ucoefficient. uA upictorial uview uof uthe ucorrelation ucoefficients uis

udepicted uin uthe uscatter ugraph uof uthe uvariables uin uFigures u4.10a-4.10e. u

Non-performing uloan uratio uhas udirect uassociation uwith unet uinterest umargin, uwhereas, uit uhas uan

uindirect ucorrelation uwith ureturn uon uasset, ureturn uon uequity, uclient ubase uand uoperating uincome. uAs
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ufor ucapital uadequacy uratio, uit upositively ucorrelated uwith ureturn uon uassets ubut unegatively

uassociated uwith ureturn uon uequity, unet uinterest umargin, uclient ubase uand uoperating uincome. uLoan

uloss uprovision uto udeposit uratio uhas unegative ucorrelation uwith uall uthe uindicators uof uMicrofinance

uBanks uperformance. uFor uassets uquality uratio, uit uis unegatively urelated uwith ureturn uon uassets uand

unet uinterest umargin ubut upositively uassociated uwith ureturn uon uequity, uclient ubase uand uoperating

uincome. u

The ucorrelation umatrix uindicate uthat uleverage uratio uhas uan uindirect urelationship uwith ureturn uon

uasset, ureturn uon uequity uand uoperating uincome uwhereas uit udirectly ucorrelates uwith unet uinterest

umargin uand uclient ubase. uAs uearlier udepicted, uthe uscatter ucharts uof uthese ufinancial uindices uare

upresented uin uFigures u4.5a-4.5e, u4.6a-4.6e, u4.7a-4.e, u4.8a-4.8e, uand u4.9a-4.9e. uConcerning uthe

umain uexplanatory uvariables, utheir ucorrelation ucoefficients uare uequally ureported.
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Table u4.12: uCorrelation uMatrix
u roe Nim cb Oi nplr ca llpdr aq lr crmi cc Cmy tct acl pcs

roa 0.320 0.047 -0.054 -0.004 -0.057 0.062 -0.094 -0.130 -0.357 0.167 0.022 0.083 -0.105 0.154 0.076

roe 1 -0.269 0.111 0.617 -0.255 -0.168 -0.016 0.131 -0.302 -0.046 0.076 -0.303 0.203 -0.267 0.554

nim 1 -0.109 -0.327 0.334 -0.214 -0.356 -0.291 0.281 -0.084 0.472 0.407 0.213 0.419 -0.208

cb 1 -0.069 -0.055 -0.281 -0.216 0.316 0.221 -0.302 -0.008 -0.672 -0.146 0.263 0.457

oi 1 -0.345 -0.265 -0.148 0.452 -0.114 -0.286 -0.144 -0.440 0.191 -0.714 0.513

nplr 1 0.020 -0.043 -0.564 -0.346 0.675 -0.015 0.251 0.504 0.226 0.132

ca 1 0.900 -0.118 -0.434 0.573 -0.315 0.269 -0.312 0.118 -0.323

llpdr 1 -0.160 -0.380 0.566 -0.218 0.178 -0.231 0.066 -0.215

aq 1 0.188 -0.636 -0.388 -0.453 -0.393 -0.321 0.044

lr 1 -0.738 0.570 -0.032 0.075 0.141 -0.309

cm 1 -0.210 0.300 0.209 0.126 0.052

cc 1 0.217 0.490 0.357 -0.016

cmy 1 -0.068 0.489 -0.732

tct 1 -0.294 0.382

acl u U u u u u u u u u u U u 1 -0.357
Note: uroa u- ureturn uon uassets; uroe u- ureturn uon uequity; unim u- unet uinterest umargin; ucb u- uclient ubase; uoi u-
uoperating uincome; unplr u- unon uperforming uloan uratio; uca u- ucapital uadequacy uratio; ullpdr u- uloan uloss
uprovision uto udeposit uratio; uaq u- uassets uquality uratio; ulr u- uleverage uratio; ucrmi u- ucredit urisk umanagement
uindex; ucc u- ucredit uceiling; ucmy u- ucredit umaturity; utct u– utype uof ucredit; uacl u– uacceptable ucollaterals; upc u-
uprocedure ufor ucredits.
Source: uAuthor’s ucomputation u(2022).
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Figure 4.10(a): Return on assets and credit risk management index
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Figure 4.10(b): Return on equity and credit risk management index
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Figure 4.10(c): Net interest margins and credit risk management index
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Figure 4.10(d): Client base and credit risk management index
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Figure 4.10(e): Operating income and credit risk management index

Figure u4.10(a-e): uMicrofinance uBank uperformance uindices uand ucredit urisk umanagement uindex
Source: uAuthor’s ucomputation u(2022).
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As uto uthe uMicrofinance uBank uperformance uvariables, ureturn uon uassets uand ureturn uon uequity uare

upositively ucorrelated uwith ua uweak ucorrelation ucoefficient uof u0.3199. uThe ucorrelation umatrix

ushows uthat ureturn uon uasset uhas upositive ucorrelation uwith unet uinterest umargin ubut unegatively

ucorrelated uwith uclient ubase uand uoperating uincome. uOn uthe ucontrary, ureturn uon uequity uis

uindirectly ucorrelated uwith unet uinterest umargin ubut udirectly uassociated uwith uclient ubase uand

uoperating uincome. uA unegative ucorrelation uwas ufound ubetween unet uinterest umargin uand uclient

base uas uwell uas uoperating uincome. u

The ucorrelation ucoefficients uof uMicrofinance uBanks uperformance uand uother ucontrolling uvariables

uare upresented uin uTable u4.12. uThe ucorrelation umatrix utable ualso ushows uthe ucorrelation

ucoefficients uamong uthese uother ucontrolling ufactors uof uMicrofinance uBanks uperformance uindices

uat udifferent umagnitudes uand udegrees. uThe uvalues uof uthe ucorrelation ucoefficients urevealed uthe

uabsence uof umulticollinearity uproblem. uThus, uthe uproblem uof umulticollinearity uis uavoided uin uthe

uempirical uanalysis. uNevertheless, uthe uresults uof uthe ucorrelation ucoefficients uare ujust upreliminary

uanalyses uthat uare ubeing uput uthrough uconfirmation uin uthe unext usub-section uafter uconsidering uother

udeterminants uof uMicrofinance uBanks uperformance.

4.2.5.3 Regression uAnalysis ufor uthe uFifth uHypothesis

In uthis usection, uthis ustudy uemployed uboth uthe ufixed ueffects uand uthe urandom ueffects uapproaches uto

uestimate uthe upanel uregression umodels uthat uinvestigate uthe ueffect uof ujoint upredictors uof ucredit urisk

umanagement upractices uon uMicrofinance uBanks uperformance. uOther ucontrolling uvariables

uconsidered uwere ucredit uceiling, ucredit umaturity, utypes uof ucredit, uacceptable ucollateral uand

uprocedures uof ucredits. uAlso, uthis usub-section ureported ufive uforms uof uestimated upanel uregression

umodels. uThe ufirst uand usecond uaugmented umodel uregresses ureturn uon uassets uand ureturn uon uequity

uon unon uperforming uloan uratio, ucapital uadequacy uratio, loan loss provision to deposit ratio, assets
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quality ratio, leverage ratio uand uother ucontrol uvariables u(credit uceiling, ucredit umaturity, ucredit

utypes, uacceptable ucollateral uand ucredit uprocedures) ucorrespondingly. uThe uthird, ufourth uand ufifth

umodels uregress unet uinterest umargin, uclient ubase uand uoperating uincome uon unon uperforming uloan

uratio, ucapital uadequacy uratio uand uother ucontrol uvariables u(credit uceiling, ucredit umaturity, ucredit

utypes, uacceptable ucollateral uand ucredit uprocedures) urespectively.

Meanwhile, uthe uestimated ucoefficients ubetween uthe ufixed uand urandom ueffects’ umodels uwere

ucompared uusing uthe uHausman utest uwith uthe unull uhypothesis u“random ueffects uare uuncorrelated

uwith uthe uexplanatory uvariables”. uThe ustudy ufound uthat uthe uHausman utest uresults upresented uin

uTable u4.12a ureject uthe unull uhypotheses ufor uthe ureturn uon uassets uand unet uinterest umargin umodels

uat u5% usignificance ulevels ubased uon uthe ucalculated uChi-Square uvalues, uthereby usupporting uthe

ufixed ueffects uapproach. uOn uthe uother uhand, uthe unull uhypothesis uof uthe uHausman utests ufor ureturn

uon uequity, uclient ubase uand uoperating uincome umodels uwere unot urejected uat u5% usignificance ulevel,

uindicating uthe uappropriateness uof urandom ueffects. uAs ufor uTable u4.10b, upanel ufixed ueffects

uestimator uis ufound uappropriate ufor uROA, unet uinterest umargin uand uclient ubase umodels uwhereas

upanel urandom ueffects uis ubest ufor uROE uand uoperating uincome umodels. uThus, uboth ufixed uand

urandom ueffects umodel uwere ufound uto ube umore uconsistent uand uefficient ufor uthis usub-section.

4.2.5.4 Test uof uHypothesis uFive u(H05)

Research uObjective uFive: uTo udetermine uthe ueffect uof ujoint upredictors uof ucredit urisk

umanagement upractices uon uMicrofinance uBanks uperformance.

Research uQuestion uFive: uIn uwhat uway udo ujoint upredictors uof ucredit urisk umanagement upractices

uaffect uMicrofinance uBanks uperformance?
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Hypothesis uFive: uJoint upredictors uof ucredit urisk umanagement upractices uhave uno usignificant

ueffect uon uthe uMicrofinance uBanks uperformance.

Table u4.12a: Panel uFixed uEffects uResults uof uthe uEffects uof uJoint uPredictors uof uCredit uRisk
uManagement uPractices uon uMicrofinance uBanks uPerformance

Variables

Dependent uVariable: uMicrofinance uBanks’ uPerformance
Return uon

uAssets
Return uon

uEquity
Net uInterest

uMargin Client uBase Operating
uIncome

1 2 3 4 5
Credit uRisk uManagement uIndex -0.169** -0.062 -0.840 -0.381*** -0.003

(0.080) (0.064) (1.358) (0.071) (0.044)
Credit uCeiling 0.8412*** 0.227*** 14.1703*** -0.482*** 0.284***

(0.2488) (0.046) (4.2405) (0.142) (0.079)
Credit uMaturity 0.151 -0.006 1.831 -0.131*** 0.039

(0.195) (0.091) (3.331) (0.050) (0.027)
Type uof uCredit -4.8429** 0.310 -6.9910** 3.203*** -1.603***

(1.8769) (1.622) (3.1996) (0.858) (0.471)
Acceptable uCollateral -5.679*** 0.038 -0.8877*** 0.577*** -0.241***

(1.869) (0.153) (0.3186) (0.083) (0.045)
Procedure ufor uCredits 1.1866 0.546*** -1.3788 1.357*** 0.756***

(1.0209) (0.075) (1.7404) (0.381) (0.202)
Constant -13.287*** 0.395 -22.2705*** 14.750*** 4.471***

(3.9706) (3.446) (6.7689) (1.812) (0.993)
Within uR-squared 0.441 0.1438 0.5087 0.1198 0.0703
F-statistics 4.07*** - 4.49*** - -
Prob.(F-statistics) (0.0039) - (0.0030) - -
Wald uTest - 22.17*** - 119.19*** 82.06***
Prob.(Wald uTest) - (0.0000) - (0.0000) (0.0000)
Hausman 17.84*** 3.74 15.18*** 8.52 8.44
Prob.(Hausman) (0.0013) (0.4421) (0.0043) (0.0743) (0.0781)
Observations 40 40 40 40 40
Number uof uFirms 8 8 8 8 8
Note: uStandard uerrors uin uparentheses; u*** up<0.01, u** up<0.05, u* up<0.10 usignificance ulevel uat u1%(2.576),
u5%(1.960) uand u10%(1.645) urespectively.
Source: uAuthor’s ucomputation u(2022) uExtract ufrom uSTATA uoutput.
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Interpretation

The uestimation uoutcomes uof uthe ueffects uof ujoint upredictors uof ucredit urisk umanagement upractices

uon uMicrofinance uBanks uperformance uis ureported uin uTables u4.12a-b. uFollowing uthe ucredit urisk

umanagement uindex ucoefficient upresented uin uTable u4.12a, uit ushows uthat uthe ucomposite uindex

uhave ua unegative urelationship uwith uall uthe uMicrofinance uBanks performance uindicators u(i.e.

ureturn uon uassets, ureturn uon uequity, unet uinterest umargin, uclient ubase uand uoperating uincome). uThe

uparameter uestimators uof ucredit urisk umanagement uindex uare uonly usignificant uat u5% ulevel uin ureturn

uon uassets uand uclient ubase urespectively. u

However, uthe uindirect uimpact uof ucredit urisk umanagement uindex uon ureturn uon uequity, unet uinterest

umargin uand uoperating uincome uis unot ustatistically usignificant uat uthe uconventional ulevel. uThis

uimplies uthat ulow ucredit urisk uimproves ureturn uon uasset uand uclient ubase uof uMicrofinance uBanks,

uwhereas uits uadverse ueffect uon ureturn uon uequity, unet uinterest umargins uand uoperating uincome uis unot

ustatistically uestablished. uThe ucoefficients ufor uthe umicrofinance uperformance umeasured uby ureturn

uon uassets, ureturn uon uequity, unet uinterest umargin, uclient ubase uand uoperating uincome uincreases uby

u1.69%, u0.62%, u8.4%, u3.81% uand u0.03% uattributable uto ua u10% udecrease uin ucredit urisk uindex. u

Augmenting uall uthe upredictors uof ucredit urisk umanagement upractices uinto ua usingle umodel uas

ureported uin uTable u4.12b, ucapital uadequacy uratio uand uleverage uratio uhave unegative ueffect uon

ureturn uon uequity, uclient ubase uand uoperating uincome. uThis ushows uthat ulow ucapital uadequacy uratio

uand uleverage uratio ucause uan uincrease uin ureturn uon uequity, uclient ubase uand uoperating uincome uof

uMicrofinance uBanks. uMeanwhile, uthe udirect uand uindirect ueffects uof ucapital uadequacy uratio uand

uleverage uratio uon ureturn on assets uand unet uinterest umargin urespectively uare unot ustatistically

usignificant. uLoan uloss uprovision uto udeposit uratio upositively uaffects ureturn uon uequity, uclient ubase

uand uoperating uincome ubut uinfluences ureturn uon uassets uand unet uinterest umargins unegatively. uThis
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umeans uthat uincreasing uratio uof uloan uloss uprovision uto utotal udeposit ulead uto ua urise uin ureturn uon

uqquity, uclient ubase uand uoperating uincome. uConversely, uthe urise uin uloan loss provision to deposit

ratiouresult uto ua udecline uin ureturn uon uassets uand unet uinterest umargin. uAs uregards unon-performing

uloan uratio uand uassets uquality uratio, utheir uimpact uon uMicrofinance uBanks uperformance uindicators

u(return uon uassets, ureturn uon uequity, unet uinterest umargin, uclient ubase uand uoperating uincome) uare

ustatistically uinsignificant uat uthe uconventional ulevel.

Concerning uthe uother ucontrolling uvariables, uthe uparameters uof ucredit uceiling uare upositive uand

ustatistically usignificant uat u5% uin ureturn uon uassets, ureturn uon uequity, unet uinterest umargin uand

uoperating uincome umodels ubut unegative uand usignificant uat u5% uin uclient ubase umodel. uThis umeans

uthat uhigh ucredit uceiling uhave usignificant uimpact uon ufinancial uperformance uindicators uof uthe

uselected uMicrofinance uBanks uin uNigeria uexcept uclient ubase. uIn uthe usame uway, uthe ustudy ureveals

uthat uthe unumbers uof ucredit uprocedures uimproves uMicrofinance uBanks uperformance uindicators

uwith uthe uexception uof unet uinterest umargin uwhich uwas unegatively uimpacted. uThe ustatistical

usignificance uof ucredit uprocedures uwas uonly uconfirmed uin ureturn uon uequity uand uoperating uincome

umodels uat u5% ulevel. u

Furthermore, uit uwas udetected uthat uas uthe unumbers uof uacceptable ucollateral ufalls, uMicrofinance

uBank uperformance uindicators ulike ureturn uon uassets, unet uinterest umargin uand uoperating uincome

uincreases. uThe uresults uwere ustatistically uestablished uin ureturn uon uassets, unet uinterest umargin uand

uoperating uincome umodels uat u5%significance ulevel. uThis utherefore usuggests uthat ucollateral ucredit

usystem uhas ua ustrong utie uwith uthe ufinancial uperformance uof uMicrofinance uBanks uin uNigeria. uAs

uwell, uthe udirect uimpact uof uacceptable ucollateral uon ureturn uon uequity uis unot ustatically uascertained.

uMeanwhile, uacceptable ucollateral uhas upositive uand usignificant uimpact uon uclient ubase ufor uthe

uperiods uunderstudy uat u0.1 ucritical ulevel. uThe uestimation ufinding uof ucredit utypes uis urelated uto uthe
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uoutcomes uof uthe uacceptable ucollateral. uThus, ulow unumber uof ucredit utypes uenhances

uMicrofinance uBanks uperformance uindices usuch uas ureturn uon uassets, unet uinterest umargins uand

uoperating uincome.
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Table u4.12b: Panel uFixed uEffects uResults uof uthe uEffects uof uJoint uPredictors uof uCredit uRisk
uManagement uPractices uon uMicrofinance uBanks uPerformance

Variables

Dependent uVariable: uMicrofinance uBanks’ uPerformance
Return uon

uAssets
Return uon

uEquity
Net uInterest

uMargin Client uBase Operating
uIncome

1 2 3 4 5
Non-Performing uLoan uRatio 0.067 -0.151 -2.949 -0.668 0.732

(0.455) (0.625) (7.308) (0.426) (0.706)
Capital uAdequacy uRatio 4.409 -6.593* -24.257 -13.479*** -8.460**

(3.416) (3.599) (54.861) (3.196) (4.069)
Loan uLoss uProvision uto uDeposit
uRatio

-0.124*** 0.062* -0.996* 0.085** 0.080**

(0.035) (0.034) (0.569) (0.033) (0.038)
Assets uQuality uRatio 0.037 0.260 -3.567 -0.570 0.983

(0.418) (0.594) (6.706) (0.391) (0.672)
Leverage uRatio 4.404 -6.833* -29.714 -13.584*** -8.503**

(3.478) (3.630) (55.855) (3.254) (4.104)
Credit uCeiling 8.1427*** 0.224*** 12.321*** -2.9432 0.290***

(2.4913) (0.065) (4.0010) (2.3309) (0.074)
Credit uMaturity 0.034 0.042* -0.152 -0.140 0.049*

(0.170) (0.024) (2.724) (0.159) (0.027)
Type uof uCredit -3.4220* 0.709 -2.9494 3.9457** -0.807

(1.8127) (0.520) (2.9113) (1.6960) (0.588)
Acceptable uCollateral -5.289** -0.044 -0.7745** 2.778 -0.188***

(1.920) (0.040) (0.3083) (1.796) (0.046)
Procedure ufor uCredits 1.1335 0.673*** -2.0167 0.2804 0.718***

(0.9453) (0.169) (1.5182) (0.8844) (0.191)
Constant -12.981*** -4.998*** -19.6061*** 4.3909 3.214***

(3.9717) (1.074) (6.3785) (3.7159) (1.214)
R-squared 0.668 0.1117 0.741 0.853 0.2654
F-Statistics 4.44*** - 8.42*** 7.16*** -
Prob.(F-Statistics) (0.0017) - (0.0001) (0.0002) -
Wald uTest - 68.93 - - 115.78
Prob.(Wald uTest) - (0.0000) - - (0.0000)
Hausman uTest 14.97** 5.60 18.11*** 14.80** 10.53
Prob.(Hausman uTest) (0.0105) (0.3466) (0.0028) (0.0112) (0.0614)
Observations 40 40 40 40 40
Number uof uFirms 8 8 8 8 8
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Note: uStandard uerrors uin uparentheses; u*** up<0.01, u** up<0.05, u* up<0.10 usignificance ulevel uat u1%(2.576),
u5%(1.960) uand u10%(1.645) urespectively.
Source: uAuthor’s ucomputation u(2022) uExtract ufrom uSTATA uoutput.
In uparticular, ucredit utypes uhave ua udirect uand usignificant uimpact uon uclient ubase. uThis umeans uthat

uthe ubanks uhave uhigher uchances uof uincreasing utheir uclient ubase uby uproviding uvarieties uof ucredits

ufor uprospective ucustomers uto uchoose ufrom. uAs uregards ucredit umaturity, uthe uestimation uoutcome

ushows uthat uthe uselected uMicrofinance uBanks uimprove utheir ufinance uperformance u(such uas ureturn

uon uassets, ureturn uon uequity, unet uinterest umargin uand uoperating uincome) uas uthey uextend uthe

umaturity uperiods uof ufinancial ucredits ugiven uto ucustomers, ualthough unot ustatistically usignificant uat

u5%.

In uassessing uthe uoverall ufitness uof uthe uestimated upanel uregression umodels, uthe uadjusted uwithin uR-

squared uresults uon uTable u4.12a-b ureveal uthat uwith uthe uconsideration uof uthe upredictors uof ucredit

urisk umanagement upractices ualong uwith uother ufirms’ ufactors u(credit uceiling, ucredit umaturity,

ucredit utypes, uacceptable ucollateral uand ucredit uprocedures) uaccount ufor ua usizeable uvariation uin uthe

ufinancial uperformance uof uMicrofinance uBanks ubetween u2016 uand u2020. uThe uoverall ueffects uof

upredictors uof ucredit urisk umanagement upractices uon uMicrofinance uBanks uperformance umeasured

uby ureturn uon uassets, ureturn uon uequity, unet uinterest umargin, uclient ubase uand uoperating uincome

uwere ustatistically usignificant uat u5% uwith uthe uresults uof uboth uF-statistics uand uWald utest uas utheir

uprobability uvalues uare uless uthan u0.05.

Decision: uThe ustatistical usignificance uof uthis umodel uindicates uthat uthe ustudy ucannot uaccept uthe

unull uhypothesis uof uthis umodel uhence uthe ustudy uaccepted uthe ualternate uhypothesis uwhich usays uthat

uthe upredictors uof ucredit urisk umanagement upractices uhave usignificant ueffect uon uNigerian

uMicrofinance uBanks uperformance umeasured uby ureturn uon uassets, ureturn uon uequity, unet uinterest

umargin, uclient ubase uand uoperating uincome. uThis uresult uis uconsistent uwith ua’priori uexpectation uof
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uthis umodel. uThus, uthis ustudy uhave uachieved uthe uobjective uof uthis umodel, uanswered uthe uquestion

uas uwell uas utested uthe urelated uhypothesis.

4.3 Discussion uof uFindings

4.3.1 Effect uof uNon-Performing uLoan uRatio on uMicrofinance uBanks uPerformance

The ufindings ushow uthat unon-performing uloan uratio uhas usignificant uimpact uon ureturn uon uequity

uand uclient ubase uused uas umeasurements uof uMicrofinance uBank uperformance uin uNigeria. uThis

ufalls uwithin uthe utheoretical uexpectations uof uexisting ustudies uand utheories. uThis umeans uthat uthe

umicrofinance ubanks urecorded ua urise uin ureturn uon uequity uand uclient ubase uas uthe uratio uof utotal

uloans uoverdue uor uin udefault ufor umore uthan u90 udays uto uthe utotal uamount uof uloans ugranted ufalls.

uThis ufurther uindicates uthat uan uimprovement uin unon-performing uloan uratio uof uMicrofinance

uBanks uguarantees ueffective uand uefficient uusage uof uthe uMicrofinance uBanks’ uequity uto ugenerate

uprofit. uAlso, uit uassures ua ustable uand udependable uclient ubase ufor uMicrofinance uBanks. uThe

uresearch uoutcome uis uconsistent uwith uthe uresults uof ua ustudy uconducted ufor uMicrofinance uBanks

uin uNigerian ubanks uwithin uthe uperiods uof u2006 uand u2012 uusing ustudent ut-test uand ucorrelation

uanalysis, uwhich uargued uthat ureturn uon uequity usignificantly uresponds uto unon-performing uloan1.

uLikewise, uit ualigns uwith uthe uresearch uoutcomes uof uan uindirect uand usignificant urelationship

ubetween unon-performing uloan uratio uand ureturn uon uequity uof u22 ubanks uin uGhana ubetween u2005

uand u20102. uA uresearch ustudy ualso uaffirmed ua usignificant ulink ubetween unon-performing uloan uand

ureturn uon uequity uof usome uselected ucommercial ubanks uin uNigeria ufrom u2000 uto u20133. uThe uresult

ucomplies uwith uthe uresult uon uuniversal ubanks’ uprofitability uin uGhana uwithin u200:Q1-2014:Q4

uwhich uwas unegatively uand usignificantly uinfluenced uby unon-performing uloan uratio4. u

At uthe usame utime, ustudies uconducted ufor uNigerian uBanks uaffirmed uthat ulow ulevel uof unon-

performing uloans uenhances uthe uperformance uof ubanks, umost uespecially uin uthe ulong urun5. uA ustudy
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uthat uemploys uboth udescriptive uand uregression uanalysis uasserted uthat unon-performing uloans uhave

ua unegative ueffect uon uprofitability uof usome uselected ucommercial ubanks6. uA uscholar ualso ufound

uthat unon-performing uloans uis uamong uthe ufactors uinfluencing uthe uprofitability uof u30 ulisted

ucommercial ubanks uon uthe uDhaka uStock uExchange umarket7. uIt uwas ualso uevidenced uthat ulow unon-

performing uloans uincrease ubusiness uprofitability uof u7 ujoint uventures uof uNepalese ubanking

uindustry uwithin uthe uperiods, u2006-20178.

Past ustudies ualso uaffirmed uto uthe uinverse ulink ubetween unon-performing uloan uand uprofitability uin

uTanzania uand uGhana9,10. uUsing ua ucross-section uof u18 uNigerian ucommercial ubanks ufrom

u2014:Q1-2018:Q4, ua ustudy ualso uconfirmed uthat ulow uprofitability uresulted ufrom uhigher urate uof

unon-performing uloans11. uMeanwhile, uthe ufindings uthat ulow unon-performing uloan uratio uhas uthe

ucapability uof uimproving uthe uother uthree ufinancial uperformance uindicators ulike ureturn uon assets,

unet uinterest umargin uand uoperating uincome uis unot ustatistically uestablished. uThis ualso ualigns uwith

uthe uexisting uresult uof uan uinsignificant urelationship ubetween unon-performing uloan uratio uand

ureturn uon uassets1. uThis ugoes uagainst uthe ustudy uthat uargued ua usignificant unegative urelationship

ubetween unon-performing uloan uand ureturn uon uassets2,3. uThis ucontradicts uthe uresults ufor ubanks uin

uBangladesh uand uNigeria uusing uvector uautoregressive uand umultiple uregression uanalysis

urespective uthat unon-performing uloans uhad unegative ueffect uon ureturn uon uassets12,13.

4.3.2 Effect uof Capital uAdequacy uon uMicrofinance uBanks uPerformance

The ufindings ushow uthat ucapital uadequacy uratio uis upositively uinfluence ufinancial uperformance

uindicators ubut uthe ustatistically uimpact uwas uconfirmed ufor ureturn uon uassets, ureturn uon uequity uand

unet uinterest umargin. uSpecifically, uit uimplies uan uimprovement uin ucredit uquality uthat usafeguards

ushareholders’ ufunds uand ureserves uagainst urisky uassets uaffirm ueffective uand uefficient uusage uof uthe

uequity ucapital uand uassets uto ugenerate uprofit. uIn usummary, ucapital uadequacy uplay ua ukey urole uin



180

uthe uimproving ubank uprofitability. uThe ufindings ualigns uwith uthe uprevious ustudies uthat uassert uthat

ucapital uadequacy uinfluences ubank uperformance upositively14,15,16,17,18,19. uSpecifically, uit ucomplies

uwith ua ustudy uthat uargued uthat ucapital uadequacy upositively uinfluences ubank uperformance uin u15

uNigerian ubanks ufrom u2008 uto u201214. u

Also, utwo udifferent ustudies uaffirmed uthe upositive ulinks ubetween ucapital uadequacy uand ubank

uperformance uin uNigeria16,18. uThe ufindings uof uthis ustudy uhowever ucontradict uthe uresults uof ua

ustudy uconducted ufor usome uselected uGhanaian ubanks uwithin u2005-2011 uthat ufound uan uinverse

urelationship ubetween ucapital uadequacy uand ubank uprofitability20. uAnother ustudy udocumented uin

uKenya ualso uclaimed uthat ucapital uadequacy unegatively uinfluences ubank uprofitability21.

4.3.3 Effect uof uLoan uLoss uProvision uto uDeposit uRatio uon uMicrofinance uBanks

uPerformance

The uempirical uresult ushowed uthat uloan uloss uprovision uto udeposit uratio unegatively uinfluence ureturn

uon uassets, ureturn uon uequity uand unet uinterest umargin uused uas umeasurements uof uthe uselected

uMicrofinance uBanks uperformance uin uNigeria. uIt uimplies uthat uincreasing uloan uloss uprovision uto

utotal udeposit uaffects uthe ubanks’ uability uto uprovide ufor ucredit uand uother ufinancial uneeds u(such uas

uacquisition uof unew uassets) uthat uare ucapable uof ugenerating uprofit ufor uthe uindustry. uThis uis

uevidenced uas uthe ustudy ushowed ua upositive ueffect uof uloan uloss uprovision uto udeposit uratio uon

uoperating uincome, ualbeit unot ustatistically usignificant uat u5% ulevel. uThis ushows uthere uis uevidence

uof uloan uloss uprovisions uenhancing uthe uselected ubanks’ uoperating uincome ubut uit ufails uto uimpact

profitable ubusiness uactivities uof uthe uMicrofinance uBanks uin uNigeria. u

The ufindings uaffirm uthe uresult uof uan uexisting ustudy uconducted ufor u6 ulargest ubanks ulisted uon uthe

uNigerian ustock umarket ufor uthe uperiod uof u1999-2013 uthat ufound uan uadverse ulink ubetween uloan

uloss uprovisions uand ureturn uon uassets22. uHowever, uthe ustudy ushowed uthat uincreasing uthe uratio uof
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uloan uloss uprovisions uto utotal udeposit utends uto uimprove uthe uMicrofinance uBanks’ uclient ubase.

uThis ushows uthat ucustomers’ uconfidence uare ubuilt uand uretained uover utime uas uthere uis uprovision

ufor uexpected uloan uloss uover utotal udeposit umade uto uthese ubanks. uThus, ua ustable uand udependable

uclient ubase ufor uMicrofinance uBanks uis uassured uowing uto uan uincreasing uloan uloss uprovision uto

utotal udeposit.

4.3.4 Effect uof uAssets uQuality uand uLeverage uRatio uon uMicrofinance uBanks uPerformance

The uempirical ufindings uestablished uthat uassets uquality uhas upositive ueffects uon uall uthe

uperformance uindicators uof uMicrofinance uBanks uperformance uin uNigerian ufor uthe uperiods

uunderstudy. uThe ustudy uwas only uable uto uestablish uthat uassets uquality uinfluences ureturn uon uequity

uand uclient ubase upositively uand usignificantly uover uthe uperiods uof u2016 uand u2020. uThe udirect

ueffect uof uassets uquality uon ureturn uon uassets, unet uinterest umargin uand uoperating uincome uwas unot

ustatistically uestablished. uApparently, uwith udirect uand usignificant ueffects uof uassets uquality uon

uclient ubase uand ureturn uon uequity, uthe ustudy uaffirmed uthat uassets uquality upositively uimpacted uthe

uperformance uof uthe uselected uMicrofinance uBanks uin uNigeria. uThis ualigns uwith uthe uresults uof utwo

uscholars uthat uconcluded uthat uasset uquality udirectly uinfluences ubank uperformance uin uNigeria23. u

Likewise, uanother ustudy uconducted ufor u43 ubanks uin uKenya ufor uthe uperiods uof u2006-2013 ufound

uthat ubanks uperformance uis upositively uinfluenced uby uasset uquality24. uSome ustudies ualso uclaimed

uthat uthere uis ua upositive ulevel uof uassociation ubetween uassets uquality uand ubank uperformance25,26,27.

uThe uestimation uresults uof usome uexisting ustudies ucontradicts uthe uempirical uresults uof uthis ustudy

uas uthey uargued uthat uassets uquality uhave uan uadverse ueffect uon ubank uprofitability uand

uperformance28,29,30,31,32,33,34. uTo umention ua ufew, ua ustudy uconducted ufor u55 ubanks uin uTurkey ufrom

u2005 uto u2016 ushowed uan uinverse urelationship ubetween uassets uquality uand ubank uprofitability28.
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uAlso, utwo uresearchers ufound uthat uassets uquality uhas ua unegative uimpact uon ubanks uprofitability uin

uIndia uwithin uthe uperiods u2005-201429.

Furthermore, uthe ustudy ufound uthat uleverage uratio uhas uindirect ueffects uon uthe uselected uNigerian

uMicrofinance uBanks uperformance uindicators ui.e. ureturn uon uassets, ureturn uon uequity, unet uinterest

umargin, uand uoperating uincome. uThus, uas utotal udebt uto uowners’ uequity udecreases, uit uimplies uthat

uMicrofinance uBanks urecord ua urise uin ureturn uin uassets, ureturn uin uequity, unet uinterest umargin uand

uoperating uincome urespectively. uIt usuggests uthat uan uimprovement uin uthe uamount uof ufunds uand

uassets uemployed uas ucollateral uto ucreditors uwarrant ueffective uand uefficient uusage uof uthe uequity

ucapital uand uassets uto ugenerate uprofit. u

Equally, ubanks uwith ulow uleverage uratio uhave uhigh utendency uof ua usteady uand ureliable uprofitable

ubusiness uactivities uand uoperating uincome. uThe ubanks’ uability uto usecure utheir udebt uportfolio uwill

ulead uto ua ugreater uprofitability uand uoperating uincome uas uthey umaintain uthe uleverage uratios. uThe

uresult ualigns uwith uthe ustands uof usome ustudies uthat uleverage uhad ua unegative uand usignificant ueffect

uon ufinancial uperformance35,36,37. uThe uempirical uresult ucontradicts uthe ufindings uof upast ustudies

uthat uthere uis uno unegative uand usignificant urelationship ubetween uleverage uand ufinancial

uperformance38,39,40. uMeanwhile, uthe uresult ushows uthat uhigh uleverage uratio utends uto ucause ua urise

uin uclient ubase uof uthe uselected ubanks uwhich uimplies uthat uthis uform uof ucredit uquality uwhich uassure

uprofitability uto usome uextent udrives uthe umicrofinance ufirms’ uclient ubase.

4.3.5 Effect uof uJoint uPredictors uof uCredit uRisk uManagement uPractices uon uMicrofinance

uBanks uPerformance

The ustudy ufound uthat ucredit urisk umanagement ucomposite uindex uhad ua unegative urelationship uwith

uall uthe umicrofinance uperformance uindicators u(i.e. ureturn uon uassets, ureturn uon uequity, unet uinterest

umargin, uclient ubase uand uoperating uincome) ubut uthe ustatistical usignificance uof uthe uindex uwas uonly
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uestablished uon ureturn uon uassets uand uclient ubase. uThe uimplication uis uthat ulow ucredit urisk

uimproves ureturn uon uasset uand uclient ubase uof umicrofinance ubanks, uwhereas uits uadverse ueffect uon

ureturn uon uequity, unet uinterest umargins uand uoperating uincome uis unot ustatistically uestablished. uThis

uimplies uthat uthe ucontrols uof ucredit urisk uby uthe uMicrofinance uBanks uguarantee umore ueffective

uand uefficient uusage uof uthese ubanks’ uequity uto ugenerate uprofit uand uthe uclient ubase. u

The uresults ufurther uaffirmed uthat ulow ucapital uadequacy uratio uand uleverage uratio ucause uan

uincrease uin ureturn uon uequity, uclient ubase uand uoperating uincome uof uMicrofinance uBanks.

uComparing uthe uresults uwith upast ustudies, ucapital uadequacy uand uleverage uinfluence ubank

uperformance15,17,18,19,35,36,37. u

Also, uloan uloss uprovision uto udeposit uratio upositively uaffecting ureturn uon uassets, uclient ubase uand

uoperating uincome uand unegatively uinfluencing ureturn uon uassets uand unet uinterest umargins umeans

uthat uincreasing uratio uof uloan uloss uprovision uto utotal udeposit ulead uto ua urise uin ureturn uon uassets,

uclient ubase uand uoperating uincome. uThis ualigns uwith uthe ufindings uof uprevious ustudies uthat uloan

uloss uprovision unegatively uand usignificantly uinfluencing ureturn uon uassets22. uAs uregards unon-

performing uloan uratio uand uassets uquality uratio, utheir uimpact uon uMicrofinance uBanks uperformance

uindicators u(return uon uassets, ureturn uon uequity, unet uinterest umargin, uclient ubase uand uoperating

uincome) uare ustatistically uinsignificant uat uthe uconventional ulevel.
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Chapter Five

Conclusion

5.1 Summary uof uFindings

This ustudy uexamined ueffect uof ucredit urisk umanagement upractices uon uperformances uof uselected

uMicrofinance uBanks uin uNigeria. uChapter uone ufocused uon ubackground uto uthe ustudy, uwhile

uchapter utwo uwas udedicated uto uthe ureview uof uthe urelevant ubody uof uknowledge uthat uare uclosely

uassociated uto uthe ustudy. uChapter uthree uexplained ua udetailed usequence uof umethods uand

uprocedures uimplemented uin uthe ustudy, uwhile udata ucollected uvia ufield usurvey uare upresented,

uanalyzed, uand uinterpreted uwith uthe uaids uof ubasic udescriptive uand uparametric uinferential ustatistics

uin uchapter ufour. uChapter ufive udiscussed usummary uof ufindings uand ua ufew ulogical uconclusions

uwere udrawn uto uproffer usolutions uto uthe uproblems uhighlighted uin uchapter uone uof uthe ustudy.

uFinally, urecommendations uare umade, uwhile uresearch ufor ufurther ustudies uinto uthe utopic uis

uidentified.

In utesting uthe uformulated uhypotheses uof uthe ustudy, uitems umanifesting ucredit urisk umanagement

u(Non-performing uloan uratio, capital uadequacy, loan loss provision to deposit ratio, assets quality,

and leverage ratio) uwas uregressed uon uMicrofinance uBanks uperformance uitems. uFindings ubased uon

uthe ustudy urevealed uthat uMicrofinance uBanks uperformance umodels uindicates uthat uthe ucoefficients

uof unon-performing uloan uratio uare unegative uacross uall uthe ufinancial uindicators uof uMicrofinance

uBank uperformance while capital adequacy ratio are positive except for client base which was

nagative. uEqually, uitems udemonstrating uLoan uloss uprovision uto udeposit uratio uwere uregressed uon

uMicrofinance uBanks uperformance uitems. uThe ufindings ubased uon uthe usurvey ufurther urevealed uthat
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uloan uloss uprovision uto udeposit uratio uhas unegative ueffects uon ureturn uon uassets, ureturn uon uequity

uand unet uinterest umargin umeasuring uthe uperformance uindicators uof uthe uselected uMicrofinance

uBanks uin uNigeria. uThe uloan uloss uprovision uratio ucoefficients uwere unot uin utandem uwith ua’priori

uexpectations uin umodels u1-3. uSimilarly, uItems udemonstrating uassets uquality uand uleverage uratio

uwere uregressed uon uMicrofinance uBanks uperformance uitems. uBased uon uthe uresult, uit ufurther

ushows uthat uthe ucoefficients uof uassets uquality uratio uare upositive. uThis umeans uthat uassets uquality

uhas upositive ueffects uon ureturn uon uassets, ureturn uon uequity, unet uinterest umargin, uclient ubase uand

uoperating uincome uas umeasurements uof uMicrofinance uBanks uperformance uin uNigeria. uThe usigns

uof uthe uassets uquality uratio uare uin utandem uwith utheoretical uexpectations. u

In ua usimilar umanner, uthe uparameter uestimates uof uleverage uratio ushows unegative uacross uall uthe

uMicrofinance uBanks uperformance uindicators uexcept uclient ubase uwhich ureportedly uhas ua upositive

ucoefficient. uThis uimplies uthat uleverage uratio uhas uan uindirect uimpact uon ureturn uon uassets, ureturn

uon uequity, unet uinterest umargin, uand uoperating uincome uused umeasurements uof ufinancial

uperformance ufor uthe uselected uMicrofinance uBanks uin uNigeria. uThe usigns uof uthe uleverage uratio

ucoefficients uwere uin utandem uwith ua’priori uexpectation. u

Furthermore, uitems udemonstrating uJoint upredictors uof ucredit urisk umanagement upractices uwas

uregressed uon uMicrofinance uBanks uperformance uitems, uthe ufindings ufrom uthe usurvey uequally

urevealed uthat uthe ucredit urisk umanagement uindex ucoefficient ushows uthat uthe ucomposite uindex

uhave ua unegative urelationship uwith uall uthe umicrofinance uperformance uindicators u(i.e. ureturn uon

uassets, ureturn uon uequity, unet uinterest umargin, uclient ubase uand uoperating uincome). uThe uparameter

uestimators uof ucredit urisk umanagement uindex uare uonly usignificant uat u5% ulevel uin ureturn uon uassets

uand uclient ubase urespectively. uHowever, uthe uindirect uimpact uof ucredit urisk umanagement uindex uon

ureturn uon uequity, unet uinterest umargin uand uoperating uincome uis unot ustatistically usignificant uat uthe
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uconventional ulevel. uThis uimplies uthat ulow ucredit urisk uimproves ureturn uon uasset uand uclient ubase uof

uMicrofinance uBanks, uwhereas uits uadverse ueffect uon ureturn uon uequity, unet uinterest umargins uand

uoperating uincome uis unot ustatistically uestablished. u

Augmenting uall uthe upredictors uof ucredit urisk umanagement upractices uinto ua usingle umodel ushows

uthat ucapital uadequacy uratio uand uleverage uratio uhave unegative ueffect uon ureturn uon uequity, uclient

ubase uand uoperating uincome. uThis ushows uthat ulow ucapital uadequacy uratio uand uleverage uratio

ucause uan uincrease uin ureturn uon uequity, uclient ubase uand uoperating uincome uof uMicrofinance uBanks.

uMeanwhile, uthe udirect uand uindirect ueffects uof ucapital uadequacy uratio uand uleverage uratio uon

ureturn uand unet uinterest umargin urespectively uare unot ustatistically usignificant. u

Loan uloss uprovision uto udeposit uratio upositively uaffects ureturn uon uassets, uclient ubase uand uoperating

uincome ubut uinfluences ureturn uon uassets uand unet uinterest umargins unegatively. uThis umeans uthat

uincreasing uratio uof uloan uloss uprovision uto utotal udeposit ulead uto ua urise uin ureturn uon uassets, uclient

ubase uand uoperating uincome. uConversely, uthe urise uin ureturn uon uassets, uclient ubase uand uoperating

uincome uratio uresult uto ua udecline uin ureturn uon uassets uand unet uinterest umargin. uAs uregards unon-

performing uloan uratio uand uassets uquality uratio, utheir uimpact uon uMicrofinance uBanks uperformance

uindicators u(return uon uassets, ureturn uon uequity, unet uinterest umargin, uclient ubase uand uoperating

uincome) uare ustatistically uinsignificant uat uthe uconventional ulevel. u u

Other upratical findings ufrom uthe ustudy urevealed uthe ufollowing:

i. The uclient ubase uof umicrofinance ubanks uhas uincreased utremendously uover uthe uyears

ufrom uits uintroduction uin u2007. uThis ugoes uto uachieve uone uof uthe umajor uobjectives uof

uthe uintroduction uof umicrofinance usector uwhich uis uto ureach umore ubankable uindividuals

uespecially uin uthe urural uareas.
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ii. Non-performing uloans uratio uof uthe ubanks uis ugenerally uhigher uthan uthe uset uthreshold uof

u5% uby uthe uregulatory uauthorities.

iii. Positive uvalues uof unet uinterest umargins uand uother uperformance uindicators uproves uthat

uMicrofinance uBank ubusiness uactivities uare uprofitable, uwhich uis unecessary uto uensure

usustainability uof uthe usector.

The uabove uhave udire uconsequences uon uMicrofinance uBanks uperformance. uPoor uunderstanding uof

ucredit urisk umanagement upractices ucan uin uno usmall umeasure uaffect uMicrofinance uBank

uperformance uif unot ucompletely uliquidation uof uany ubank uthat ufails uto upay uadequate uattention uto

ucredit urisks uin uits ubusiness.

5.2 Conclusion

This ustudy uinvestigated uthe ueffect uof uCredit uRisk uManagement uPractices uon uPerformance uof

uSelected uMicrofinance uBanks uin uNigeria. uThis ustudy, utherefore, uconcluded uthat uCredit uRisk

uManagement uPractices uhad ua unegative ueffect uon uthe uperformance uof uMicrofinance uBanks uin

uNigeria. uIt uwas urevealed uthat uall uthe uproxies uof uCredit uRisk uManagement uPractices u(non-

performing uloan uratio, uloan uloss uprovision uto udeposit uratio, uleverage uratio) ucontributed

unegatively uto uMicrofinance uBank uperformance uin uNigeria, uwhile uAssets uQuality uratio uand

uCapital uAdequacy uratio uhas ua upositive ueffect uon uMicrofinance uBank uperformance uin uNigeria. u

The ustudy ualso revealed uhow upoor uunderstanding uof ucredit urisk umanagement upractices ucan ube ua

ustressor uthat ucan uin uno usmall umeasure uresult uto uMicrofinance uBank uliquidation. u uThis ustudy

uincreased uthe uunderstanding uof ucredit urisk umanagement upractices uand uits uconsequences. uThe u

uresults u uof u uthis u uthesis u ushowed u uthat ucredit urisk umanagement upractices uhas ua u ubroader u

uconsequence ufor uboth uthe ubanks, uregulator u uand ucustomer uin ugeneral. u
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5.3 Recommendations

Due uto uthe ufindings ufrom uthis uresearch uwork, uthe ufollowing uare uunder ulisted urecommendations

uto uall ustakeholders uin uthe uMicrofinance ubanking usector uin uNigeria:

i. Management uof umicrofinance ubanks uneed uto upay uadequate uattention uto uunderstand uand

uimprove uits ucredit urisk umanagement upractices uto uensure ureduction in its non performing

loan ratio to its lowest possible level in order to avoid the negative impact on its

performance.

ii. The ushareholders uand uthe uBoard uof uDirectors ushould uensure uthat umaximum uattention uis

upaid uto utheir uoversight ufunction uin uorder uto uput uthe umanagement uon utheir utoes uto uavoid

uerosion uof ucapital uas ua uresult uof uwrong ucredit urisk umanagement upractices. This is

necessary to ensure adequate capital is available for the day to day business activities of

Microfinance Banks.

iii. The uregulatory uframework uneed uto ube umore udynamic uand umonitored uto uensure

uMicrofinance uBanks udo not waste away customers deposits on provision for loan losses.

Nigeria Deposit Insurance Corporation (NDIC) in particular need to step up their

regulatory activities in this respect to protect customers deposits.

iv. The umangers uof Microfinance Banks are hereby advised to maintain a healthy leverage

ratio that would deliver maximum benefits to their investors. u

v. All stakeholders of the microfinance indudstry should focus on the objective of the

setting up of Microfinance Banks and avoid credit risk practices that may have damaging

effect on the whole economy in the long run.



193

5.4 Contribution uto uKnowledge

This ustudy uhas ucontributed uto uthe uliterature uin the area of accounting by uexploring uthe useparate

ueffect uof unon- uperforming uloan uratio, uloan uloss uprovision uto udeposit uratio, uleverage uratio, uassets

uquality uratio uand ucapital uadequacy uratio u(predictors uof ucredit urisk umanagement) uon u

uMicrofinance uBank uperformance; uwhich uwere umeasured uusing ureturn uon uassets, ureturn uon

uequity, unet uinterest umargin, uclient ubase uand uoperating uincome uwhich uhas unot ubeen upreviously

uexamined uin ua ulike umanner uparticularly uwith urespect uto uMicrofinance uBanks uin u uNigeria. u

This study also empirically revealed the effect of the joint predictors of credit risk management

on performance of Microfinance Banks in Nigeria thereby expanding the understanding of

microfincance banks’ management of their risk portfolios.

5.5 Area ufor uFurther uStudies

One uimportant ulimitation uof uthis ustudy uis uthe uinabilities uof uthe uresearcher uto ucapture uall uthe

upredictors uof ucredit urisk umanagement usuch uas uBank uSize, uGross uDomestic uProduct ugrowth urate,

uInterest urate, uLiquidity uRatio uand unon-financial uindices usuch uas uoutreach, usex uand umarital ustatus

uof uclients uvis-a-vis uthe ueffect uon uMicrofinance uBanks. uThese were unot uconsidered uin uthe ucurrent

ustudy, further ustudies ucan ube uconsidered uin uthis udirection. uIt uis ualso unecessary uthat ufurther

uresearch ucan uexamine ucomparative ustudy uof ueffect uof ucredit urisk umanagement upractices uamong

uMicrofinance uBanks uand uDeposit uMoney uBanks uin uNigeria uin uorder uto uarrive uat ua umore

ucomprehensive uframework uon uthe uresearch ustudy.
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1 ACCION
uMFB

2016 0.16 1.67 0.23 0.60 6.12 0.47 1.11 12.87 245,094 3,526

2017 0.13 1.63 0.22 0.61 7.83 0.47 1.14 16.61 282,057 4,152

2018 0.13 1.64 0.10 0.61 8.14 0.42 1.07 10.69 263,885 4,576

2019 0.12 1.31 0.15 0.77 8.69 0.43 1.08 10.84 345,178 5,306

2020 0.18 1.25 0.14 0.80 5.66 0.31 0.74 6.14 283,520 3,952

2 ASHA uMFB

2016 0.04 1.30 0.04 0.77 28.50 0.09 0.55 2.46 12,189 3,736

2017 0.09 1.20 0.12 0.83 10.88 0.13 0.83 2.89 28,726 5,429

2018 0.02 1.35 0.03 0.74 62.41 0.23 1.47 4.43 30,772 10,953

2019 0.01 1.38 0.05 0.72 135.4 0.21 1.20 3.99 32,132 11,705

2020 0.05 1.31 0.34 0.77 20.10 0.16 0.85 3.25 31,298 9,089

3 BAOBAB
uMFB

2016 0.08 3.47 0.00 0.29 13.25 1.01 1.91 24.62 42,105 3,850

2017 0.08 1.80 0.03 0.55 12.20 0.36 0.86 12.03 63,128 1,909

2018 0.08 0.44 0.10 2.27 12.37 0.12 0.99 3.59 78,342 3,652

2019 0.09 0.75 0.50 1.34 11.24 0.16 1.43 4.17 98,219 4,130

2020 0.09 0.86 0.27 1.16 11.60 0.15 1.41 3.93 89,630 5,117

4 LAFAYETTE
uMFB

2016 0.08 0.33 0.01 3.06 12.11 0.16 0.19 26.67 25,962 1,925

2017 0.08 0.34 0.01 2.93 11.80 0.14 0.17 25.58 32,970 2,114

2018 0.08 0.30 0.01 3.38 13.07 0.08 0.10 17.05 37,737 1,421
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2019 0.07 0.29 0.00 3.42 13.61 0.14 0.17 25.09 43,883 2,784

2020 0.09 0.31 0.01 3.21 11.75 0.10 0.13 14.88 50,352 2,519

5 LAPO uMFB

2016 0.28 4.86 0.04 0.21 3.63 0.13 0.24 16.43 32,522 787

2017 0.34 4.75 0.04 0.21 2.95 0.16 0.22 19.29 64,899 1,189

2018 0.36 4.09 0.10 0.24 2.81 0.17 0.24 17.43 92,141 1,561

2019 0.29 3.67 0.18 0.27 3.49 0.21 0.32 18.31 110,700 2,476

2020 0.29 3.32 0.16 0.30 3.40 0.21 0.30 17.27 108,428 2,733

6 LETSHEGO
uMFB

2016 0.04 35.62 1.68 0.03 25.50 0.20 0.41 5.58 5,338 1,611

2017 0.05 17.36 1.04 0.06 20.28 0.20 0.46 4.79 5,426 1,782

2018 0.09 7.56 0.73 0.13 11.31 0.19 0.53 4.16 12,844 2,064

2019 0.08 9.87 0.40 0.10 12.92 0.19 0.51 3.19 16,007 2,043

2020 0.05 6.58 0.04 0.15 18.58 1.54 0.44 3.31 12,844 1,893

7 NPF uMFB

2016 0.01 0.66 0.01 1.52 77.08 0.13 0.36 8.06 300,000 1,574

2017 0.02 0.51 0.02 1.96 52.38 0.14 0.50 8.19 325,000 2,287

2018 0.03 0.44 0.02 2.25 35.21 0.14 0.54 6.88 380,000 2,530

2019 0.01 0.47 0.01 2.13 99.83 0.15 0.58 8.54 401,000 2,895

2020 0.01 0.37 0.01 2.71 96.34 0.15 0.68 9.95 425,000 3,677

8 AB uMFB

2016 0.04 1.32 0.02 0.76 27.93 0.37 0.85 19.29 26,532 3,845

2017 0.05 1.21 0.01 0.83 18.41 0.33 0.75 25.65 34,614 4,197

2018 0.03 1.12 0.01 0.89 36.19 0.26 0.62 12.80 38,967 4,139

2019 0.02 1.10 0.00 0.91 48.38 0.28 0.65 13.46 51,652 5,118

2020 0.03 0.79 0.01 1.26 39.31 0.30 0.70 9.85 55,641 6,557

Source: uAnnual uReports
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Continuation uof udatasets

S/N Bank uName Year

11 12 13 14 15

Credit uCeiling Credit
uMaturity Types uof uCredits Acceptable

uCollateral
Procedure ufor

uCredits

1 ACCION
uMFB

2016

N150,000 ufor
uPersonal uloans.
uNo ulimit ufor
uother uloans

1 u- u12
umonths

Personal uloans; u uSME
uCapital uLoans; uAssets
uLoans, uHmoe uLoans;

uGroup uLoans

Guarantor u&
uAssets

uFinanced

Be uin ubusiness ufor u1
uat uleast u1 uyear;

uOpertaing uin uthe
usame uloccation ufor
uat uleast u6 umonths;

u20% usavings
urequired; uApply uon

uline

2017

2018

2019

2020

2 ASHA uMFB

2016

N1 umillion 1 u- u10
umonths

Small uloans ufor
uFemales; uSmall

uBusiness uloans ufor
uFemales; uIndividual

uLoans

Non

Apply uon uline;
uContact unearest
uBranch. uGroup
uresponsible ufor
urecommending

umembers

2017

2018

2019

2020

3 BAOBAB
uMFB

2016

N50 uMillion 1 u- u24
umonths

Micro uloan; uSME
uLoan; uGroup uloan;

uAssets uFinance uLoan

Guarantor u&
uAssets

uFinanced

On uline uapplicatio;
uVisit unearest ubranch

2017

2018

2019

2020

4 LAFAYETTE
uMFB

2016

N75 umillion 6 u- u24
umonths

Personal uloan;
uBusiness uloan; uGroup

uloan

Guarantor u&
uAssets

uFinanced

Opean uan uAccount;
uNo usavings urequired

2017

2018

2019

2020

5 LAPO uMFB 2016 N5 umillion 1 u- u24
umonths

SME uLoan; uAgric
uLoan; uRegular uloan;

2 uGuarantors
uand uassets

Open uSavings
uaccount, uApply
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uEducation uloan;
uPublic uSector uLoan;
uGroup uloan; uHousing

uloan

ufinanced uonline; uvisit unearest
ubranch2017

2018

2019

2020

6 LETSHEGO
uMFB

2016

N3 umillion 1 u- u24
umonths

Payroll uloan; uPersonal
uloan; uSME uloan;
uEducation uloan

Guarantor uand
uassets

ufinanced
Apply uonline.

2017

2018

2019

2020

7 NPF uMFB

2016

N5 umillion 1 u- u12
umonths

Salary uAccount uloan;
uAgric uloan; uTransport
uBusiness uloan; uLPO

uFinancing uLoan

Guarantor uand
uAssets

ufinanced

Police uOfficers u-
uServing u& uRetired,
uApply uonline; uVisit

unearest uBranch

2017

2018

2019

2020

8 AB uMFB

2016

N20 umillion 6 u- u24
umonths

Micro uloan; uSME
uloan; uHousing uloan

Guarantor uand
uAssets

ufinanaced

Apply uonline; uVisit
unearest ubranch

2017

2018

2019

2020

Source: uAnnual uReports
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Appendix uII: uObjective uOne

. uxtset uc_id uyear
u u u u u u upanel uvariable: u uc_id u(strongly ubalanced)
u u u u u u u utime uvariable: u uyear, u2016 uto u2020
u u u u u u u u u u u u u u u udelta: u u1 uunit

. uxtreg uroa unplr uca ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.4802 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.0435 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.0103 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(7,25) u u u u u u u u u u u= u u u u u u u3.30
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.0126

------------------------------------------------------------------------------
u u u u u u u u uroa u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u-.1205923 u u u u u.10063 u u u u-1.20 u u u0.242 u u u u-.3278438 u u u u.0866591
u u u u u u u u u uca u| u u u.2437365 u u u.1279435 u u u u u1.91 u u u0.068 u u u u-.0197681 u u u u u.507241
u u u u u u u u u ucc u| u u u10.15502 u u u2.492182 u u u u u4.07 u u u0.000 u u u u u5.022273 u u u u15.28776
u u u u u u u u ucmy u| u u u.1525082 u u u u.193726 u u u u u0.79 u u u0.439 u u u u-.2464779 u u u u.5514943
u u u u u u u u utct u| u u-4.227533 u u u1.923987 u u u u-2.20 u u u0.037 u u u u-8.190058 u u u-0.265008
u u u u u u u u uacl u| u u-7.395031 u u u1.903884 u u u u-3.88 u u u0.001 u u u u-11.31615 u u u-3.473908
u u u u u u u u upcs u| u u u1.549597 u u u1.017828 u u u u u1.52 u u u0.140 u u u u-5.466576 u u u u3.645852
u u u u u u u_cons u| u u u-16.2013 u u u3.978716 u u u u-4.07 u u u0.000 u u u u-24.39561 u u u-8.006977
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u15677.283
u u u u usigma_e u| u u.20694266
u u u u u u u u urho u| u u u u u u u u u u1 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u25) u= u3.41 u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0106
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. uestimates ustore ufixed

. uxtreg uroa unplr uca ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.0140 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.9760 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.2235 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(7) u u u u u u= u u u u u u u9.21
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.2380

------------------------------------------------------------------------------
u u u u u u u u uroa u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u u-.054372 u u u.0893135 u u u u-0.61 u u u0.543 u u u u-.2294234 u u u u.1206793
u u u u u u u u u uca u| u u u.1430788 u u u.0545209 u u u u u2.62 u u u0.009 u u u u u.0362198 u u u u.2499377
u u u u u u u u u ucc u| u u u.0995646 u u u.0595896 u u u u u1.67 u u u0.095 u u u u-.0172289 u u u u.2163581
u u u u u u u u ucmy u| u u-.0067547 u u u.0208168 u u u u-0.32 u u u0.746 u u u u-.0475549 u u u u.0340455
u u u u u u u u utct u| u u-.1367515 u u u.4852582 u u u u-0.28 u u u0.778 u u u u u-1.08784 u u u u.8143371
u u u u u u u u uacl u| u u-.0125899 u u u.0367815 u u u u-0.34 u u u0.732 u u u u-.0846804 u u u u.0595005
u u u u u u u u upcs u| u u u.0389323 u u u.1530281 u u u u u0.25 u u u0.799 u u u u-.2609973 u u u u.3388618
u u u u u u u_cons u| u u-1.467469 u u u u.919135 u u u u-1.60 u u u0.110 u u u u u-3.26894 u u u u.3340027
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u u u u u u u u u0
u u u u usigma_e u| u u.20694266
u u u u u u u u urho u| u u u u u u u u u u0 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
. u
. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u u-.1205923 u u u u u-.054372 u u u u u u u-.0662203 u u u u u u u u.0865874
u u u u u u u u u uca u| u u u u.2437365 u u u u u.1430788 u u u u u u u u.1006577 u u u u u u u u.1484654
u u u u u u u u u ucc u| u u u u10155.02 u u u u u.0995646 u u u u u u u u10154.92 u u u u u u u u3080.757
u u u u u u u u ucmy u| u u u u.1525082 u u u u-.0067547 u u u u u u u u.1592629 u u u u u u u u.2385715
u u u u u u u u utct u| u u u-4227.533 u u u u-.1367515 u u u u u u u-4227.397 u u u u u u u u2378.372
u u u u u u u u uacl u| u u u-7.395031 u u u u-.0125899 u u u u u u u-7.382441 u u u u u u u u2.353234
u u u u u u u u upcs u| u u u u1549.597 u u u u u.0389323 u u u u u u u u1549.558 u u u u u u u u1258.206
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
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u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg

u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic

u u u u u u u u u u u u u u u u u uchi2(4) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u14.38
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.0062

u

. uxtreg uroe unplr uca ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.2271 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.0159 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.0127 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(7,25) u u u u u u u u u u u= u u u u u u u1.05
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.4234

------------------------------------------------------------------------------
u u u u u u u u uroe u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u-.0892208 u u u.1017606 u u u u-0.88 u u u0.389 u u u u-.2988006 u u u u u.120359
u u u u u u u u u uca u| u u u.1845918 u u u.1293809 u u u u u1.43 u u u0.166 u u u u-.0818731 u u u u.4510567
u u u u u u u u u ucc u| u u u1874.815 u u u2520.181 u u u u u0.74 u u u0.464 u u u u-3315.594 u u u u7065.224
u u u u u u u u ucmy u| u u-.1390786 u u u.1959024 u u u u-0.71 u u u0.484 u u u u-.5425472 u u u u u u.26439
u u u u u u u u utct u| u u-19.36992 u u u1945.602 u u u u-0.01 u u u0.992 u u u u-4026.412 u u u u3987.673
u u u u u u u u uacl u| u u-.6396824 u u u1.925273 u u u u-0.33 u u u0.742 u u u u-4.604857 u u u u3.325492
u u u u u u u u upcs u| u u u121.1359 u u u1029.262 u u u u u0.12 u u u0.907 u u u u u-1998.67 u u u u2240.942
u u u u u u u_cons u| u u u-30523.1 u u u40234.15 u u u u-0.76 u u u0.455 u u u u-113386.9 u u u u52340.68
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u2940.8728
u u u u usigma_e u| u u.20926759
u u u u u u u u urho u| u u.99999999 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u25) u= u4.81 u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0015

. u

. uestimates ustore ufixed
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. uxtreg uroe unplr uca ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.1040 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.8373 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.6391 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(7) u u u u u u= u u u u u u56.67
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.0000

------------------------------------------------------------------------------
u u u u u u u u uroe u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u-.3107386 u u u.0989379 u u u u-3.14 u u u0.002 u u u u-.5046534 u u u-.1168238
u u u u u u u u u uca u| u u u.2279713 u u u u.060396 u u u u u3.77 u u u0.000 u u u u u.1095973 u u u u.3463453
u u u u u u u u u ucc u| u u u.1993876 u u u u.066011 u u u u u3.02 u u u0.003 u u u u u.0700085 u u u u.3287667
u u u u u u u u ucmy u| u u u.0349714 u u u u u.02306 u u u u u1.52 u u u0.129 u u u u-.0102254 u u u u.0801682
u u u u u u u u utct u| u u u.5249411 u u u.5375493 u u u u u0.98 u u u0.329 u u u u-.5286363 u u u u1.578518
u u u u u u u u uacl u| u u-.0527206 u u u.0407451 u u u u-1.29 u u u0.196 u u u u-.1325794 u u u u.0271383
u u u u u u u u upcs u| u u u.7057797 u u u.1695183 u u u u u4.16 u u u0.000 u u u u u.3735299 u u u u u1.03803
u u u u u u u_cons u| u u-4.381854 u u u1.018181 u u u u-4.30 u u u0.000 u u u u-6.377451 u u u-2.386257
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u u u u u u u u u0
u u u u usigma_e u| u u.20926759
u u u u u u u u urho u| u u u u u u u u u u0 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u u-.0892208 u u u u-.3107386 u u u u u u u u.2215178 u u u u u u u u u.095918
u u u u u u u u u uca u| u u u u.1845918 u u u u u.2279713 u u u u u u u-.0433795 u u u u u u u u.1644639
u u u u u u u u u ucc u| u u u u1874.815 u u u u u.1993876 u u u u u u u u1874.616 u u u u u u u u3412.737
u u u u u u u u ucmy u| u u u-.1390786 u u u u u.0349714 u u u u u u u u u-.17405 u u u u u u u u.2642798
u u u u u u u u utct u| u u u-19.36992 u u u u u.5249411 u u u u u u u-19.89486 u u u u u u u u2634.664
u u u u u u u u uacl u| u u u-.6396824 u u u u-.0527206 u u u u u u u-.5869618 u u u u u u u u2.606817
u u u u u u u u upcs u| u u u u121.1359 u u u u u.7057797 u u u u u u u u120.4301 u u u u u u u u u1393.79
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg
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u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic

u u u u u u u u u u u u u u u u u uchi2(4) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u u2.19
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.7015

. uxtreg unim unplr uca ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.6791 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.4107 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.2826 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(7,25) u u u u u u u u u u u= u u u u u u u7.56
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.0001

------------------------------------------------------------------------------
u u u u u u u u unim u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u-.2167597 u u u1.437564 u u u u-0.15 u u u0.881 u u u u-3.177477 u u u u2.743958
u u u u u u u u u uca u| u u u0.653617 u u u0.182775 u u u u u3.58 u u u0.001 u u u u u0.277184 u u u u1.030051
u u u u u u u u u ucc u| u u u1.652818 u u u0.356024 u u u u u4.64 u u u0.000 u u u u u0.919573 u u u u2.386063
u u u u u u u u ucmy u| u u u1.306444 u u u2.767498 u u u u u0.47 u u u0.641 u u u u-4.393325 u u u u7.006213
u u u u u u u u utct u| u u-5.215855 u u u2.748537 u u u u-1.90 u u u0.069 u u u u-10.87657 u u u u4.448625
u u u u u u u u uacl u| u u u-0.11304 u u u0.027198 u u u u-4.16 u u u0.000 u u u u-0.169056 u u u-0.057024
u u u u u u u u upcs u| u u u-0.92089 u u u1.454031 u u u u-0.63 u u u0.532 u u u u u-3.91553 u u u u2.073736
u u u u u u u_cons u| u u-26.29995 u u u5.683847 u u u u-4.63 u u u0.000 u u u u-38.00605 u u u-14.59385
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u257117.58
u u u u usigma_e u| u u2.9563066
u u u u u u u u urho u| u u u u u u u u u u1 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u25) u= u17.76 u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0000

. uestimates ustore ufixed
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. uxtreg unim unplr uca ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.2037 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.6921 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.4024 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(7) u u u u u u= u u u u u u21.55
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.0030

------------------------------------------------------------------------------
u u u u u u u u unim u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u u1.429849 u u u2.229361 u u u u u0.64 u u u0.521 u u u u-2.939619 u u u u5.799317
u u u u u u u u u uca u| u u-1.602375 u u u1.360899 u u u u-1.18 u u u0.239 u u u u-4.269689 u u u u1.064939
u u u u u u u u u ucc u| u u u.8197523 u u u u1.48742 u u u u u0.55 u u u0.582 u u u u-2.095538 u u u u3.735043
u u u u u u u u ucmy u| u u u.6122622 u u u.5196099 u u u u u1.18 u u u0.239 u u u u-.4061544 u u u u1.630679
u u u u u u u u utct u| u u u3.923875 u u u12.11256 u u u u u0.32 u u u0.746 u u u u-19.81631 u u u u27.66406
u u u u u u u u uacl u| u u u.4900471 u u u.9181057 u u u u u0.53 u u u0.594 u u u u-1.309407 u u u u2.289501
u u u u u u u u upcs u| u u u.2469001 u u u3.819744 u u u u u0.06 u u u0.948 u u u u u-7.23966 u u u u u7.73346
u u u u u u u_cons u| u u u.6880409 u u u22.94259 u u u u u0.03 u u u0.976 u u u u-44.27861 u u u u45.65469
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u u u u u u u u u0
u u u u usigma_e u| u u2.9563066
u u u u u u u u urho u| u u u u u u u u u u0 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------

. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u u-.2167597 u u u u u1.429849 u u u u u u u-1.646609 u u u u u u u u2.161313
u u u u u u u u u uca u| u u u u6.536172 u u u u-1.602375 u u u u u u u u8.138547 u u u u u u u u3.705854
u u u u u u u u u ucc u| u u u u165281.8 u u u u u.8197523 u u u u u u u u u u165281 u u u u u u u u76898.97
u u u u u u u u ucmy u| u u u u1.306444 u u u u u.6122622 u u u u u u u u.6941815 u u u u u u u u5.954998
u u u u u u u u utct u| u u u-52158.55 u u u u u3.923875 u u u u u u u-52162.47 u u u u u u u u59366.69
u u u u u u u u uacl u| u u u u u-113.04 u u u u u.4900471 u u u u u u u-113.5301 u u u u u u u u58.73922
u u u u u u u u upcs u| u u u u-9208.97 u u u u u.2469001 u u u u u u u-9209.217 u u u u u u u u31406.17
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg
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u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic

u u u u u u u u u u u u u u u u u uchi2(4) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u13.00
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.0113

. uxtreg ucb unplr uca ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.7291 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.1115 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.1033 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(7,25) u u u u u u u u u u u= u u u u u u u9.61
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.0000

------------------------------------------------------------------------------
u u u u u u u u u ucb u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u u.0638095 u u u.1021527 u u u u u0.62 u u u0.538 u u u u-.1465779 u u u u.2741969
u u u u u u u u u uca u| u u-.1938434 u u u.1298794 u u u u-1.49 u u u0.148 u u u u-.4613351 u u u u.0736483
u u u u u u u u u ucc u| u u-203.8623 u u u2529.892 u u u u-0.08 u u u0.936 u u u u-5414.272 u u u u5006.548
u u u u u u u u ucmy u| u u-.1431466 u u u.1966573 u u u u-0.73 u u u0.473 u u u u-.5481699 u u u u.2618767
u u u u u u u u utct u| u u u1935.444 u u u1953.099 u u u u u0.99 u u u0.331 u u u u-2087.039 u u u u5957.927
u u u u u u u u uacl u| u u u1.251297 u u u1.932692 u u u u u0.65 u u u0.523 u u u u-2.729157 u u u u5.231751
u u u u u u u u upcs u| u u u1218.785 u u u1033.229 u u u u u1.18 u u u0.249 u u u u-909.1893 u u u u3346.759
u u u u u u u_cons u| u u u687.2747 u u u40389.19 u u u u u0.02 u u u0.987 u u u u-82495.82 u u u u83870.37
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u843.10079
u u u u usigma_e u| u u.21007398
u u u u u u u u urho u| u u.99999994 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u25) u= u4.59 u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0020

. uestimates ustore ufixed
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. uxtreg ucb unplr uca ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.4329 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.9960 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.9544 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(7) u u u u u u= u u u u u669.23
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.0000

------------------------------------------------------------------------------
u u u u u u u u u ucb u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u-.2133761 u u u.0980179 u u u u-2.18 u u u0.029 u u u u-.4054876 u u u-.0212645
u u u u u u u u u uca u| u u-.6209328 u u u.0598344 u u u-10.38 u u u0.000 u u u u u-.738206 u u u-.5036595
u u u u u u u u u ucc u| u u-.5857111 u u u.0653971 u u u u-8.96 u u u0.000 u u u u-.7138871 u u u-.4575351
u u u u u u u u ucmy u| u u u-.101284 u u u.0228456 u u u u-4.43 u u u0.000 u u u u-.1460605 u u u-.0565075
u u u u u u u u utct u| u u u2.737226 u u u.5325506 u u u u u5.14 u u u0.000 u u u u u1.693446 u u u u3.781006
u u u u u u u u uacl u| u u u u.585761 u u u.0403662 u u u u14.51 u u u0.000 u u u u u.5066447 u u u u.6648772
u u u u u u u u upcs u| u u u1.459519 u u u.1679419 u u u u u8.69 u u u0.000 u u u u u1.130358 u u u u1.788679
u u u u u u u_cons u| u u u16.52132 u u u1.008712 u u u u16.38 u u u0.000 u u u u u14.54428 u u u u18.49836
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u u u u u u u u u0
u u u u usigma_e u| u u.21007398
u u u u u u u u urho u| u u u u u u u u u u0 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------

. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u u u.0638095 u u u u-.2133761 u u u u u u u u.2771856 u u u u u u u u u.095026
u u u u u u u u u uca u| u u u-.1938434 u u u u-.6209328 u u u u u u u u.4270894 u u u u u u u u.1629345
u u u u u u u u u ucc u| u u u-203.8623 u u u u-.5857111 u u u u u u u-203.2766 u u u u u u u u3381.002
u u u u u u u u ucmy u| u u u-.1431466 u u u u u-.101284 u u u u u u u-.0418626 u u u u u u u u.2618222
u u u u u u u u utct u| u u u u1935.444 u u u u u2.737226 u u u u u u u u1932.707 u u u u u u u u2610.164
u u u u u u u u uacl u| u u u u1.251297 u u u u u u.585761 u u u u u u u u.6655361 u u u u u u u u2.582576
u u u u u u u u upcs u| u u u u1218.785 u u u u u1.459519 u u u u u u u u1217.325 u u u u u u u u1380.829
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg
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u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic

u u u u u u u u u u u u u u u u u uchi2(4) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u u5.02
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.2850

. uxtreg uoi unplr uca ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.5566 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.0113 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.0083 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(7,25) u u u u u u u u u u u= u u u u u u u4.48
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.0024

------------------------------------------------------------------------------
u u u u u u u u u uoi u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u-.1109751 u u u.1224694 u u u u-0.91 u u u0.374 u u u u-.3632055 u u u u.1412553
u u u u u u u u u uca u| u u u.0379611 u u u.1557105 u u u u u0.24 u u u0.809 u u u u-.2827307 u u u u u.358653
u u u u u u u u u ucc u| u u u430.5876 u u u u3033.05 u u u u u0.14 u u u0.888 u u u u-5816.096 u u u u6677.271
u u u u u u u u ucmy u| u u-.1498931 u u u.2357695 u u u u-0.64 u u u0.531 u u u u-.6354695 u u u u.3356834
u u u u u u u u utct u| u u u4204.244 u u u2341.542 u u u u u1.80 u u u0.085 u u u u-618.2512 u u u u u9026.74
u u u u u u u u uacl u| u u u.7920212 u u u2.317076 u u u u u0.34 u u u0.735 u u u u-3.980086 u u u u5.564129
u u u u u u u u upcs u| u u-615.5604 u u u1238.722 u u u u-0.50 u u u0.624 u u u u-3166.757 u u u u1935.636
u u u u u u u_cons u| u u-10566.52 u u u u u u48422 u u u u-0.22 u u u0.829 u u u u-110293.5 u u u u89160.46
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u1226.2244
u u u u usigma_e u| u u.25185459
u u u u u u u u urho u| u u.99999996 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u25) u= u4.75 u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0017

. uestimates ustore ufixed

. uxtreg uoi unplr uca ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.4128 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
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u u u u ubetween u= u0.7850 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.6254 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(7) u u u u u u= u u u u u u84.52
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.0000

------------------------------------------------------------------------------
u u u u u u u u u uoi u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u-.1415031 u u u.1186531 u u u u-1.19 u u u0.233 u u u u-.3740589 u u u u.0910528
u u u u u u u u u uca u| u u u.0430031 u u u u.072431 u u u u u0.59 u u u0.553 u u u u-.0989592 u u u u.1849653
u u u u u u u u u ucc u| u u u.2694824 u u u.0791649 u u u u u3.40 u u u0.001 u u u u u.1143221 u u u u.4246427
u u u u u u u u ucmy u| u u u.0450618 u u u.0276552 u u u u u1.63 u u u0.103 u u u u-.0091413 u u u u.0992649
u u u u u u u u utct u| u u-1.014088 u u u.6446659 u u u u-1.57 u u u0.116 u u u u-2.277609 u u u u.2494343
u u u u u u u u uacl u| u u u-.211379 u u u.0488643 u u u u-4.33 u u u0.000 u u u u-.3071513 u u u-.1156068
u u u u u u u u upcs u| u u u.7944879 u u u.2032979 u u u u u3.91 u u u0.000 u u u u u.3960313 u u u u1.192945
u u u u u u u_cons u| u u u3.746233 u u u1.221072 u u u u u3.07 u u u0.002 u u u u u1.352976 u u u u6.139489
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u u u u u u u u u0
u u u u usigma_e u| u u.25185459
u u u u u u u u urho u| u u u u u u u u u u0 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------

. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u u-.1109751 u u u u-.1415031 u u u u u u u u u.030528 u u u u u u u u.1150314
u u u u u u u u u uca u| u u u u.0379611 u u u u u.0430031 u u u u u u u-.0050419 u u u u u u u u.1972364
u u u u u u u u u ucc u| u u u u430.5876 u u u u u.2694824 u u u u u u u u430.3181 u u u u u u u u4092.788
u u u u u u u u ucmy u| u u u-.1498931 u u u u u.0450618 u u u u u u u-.1949549 u u u u u u u u.3169424
u u u u u u u u utct u| u u u u4204.244 u u u u-1.014088 u u u u u u u u4205.259 u u u u u u u u3159.669
u u u u u u u u uacl u| u u u u.7920212 u u u u u-.211379 u u u u u u u u u u1.0034 u u u u u u u u3.126273
u u u u u u u u upcs u| u u u-615.5604 u u u u u.7944879 u u u u u u u-616.3549 u u u u u u u u1671.528
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg
u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic

u u u u u u u u u u u u u u u u u uchi2(4) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u u6.75
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.1364
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Appendix uIII: uObjective uTwo

. uxtset uc_id uyear
u u u u u u upanel uvariable: u uc_id u(strongly ubalanced)
u u u u u u u utime uvariable: u uyear, u2016 uto u2020
u u u u u u u u u u u u u u u udelta: u u1 uunit

. uxtreg uroa ullpdr ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.6363 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.0431 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.0102 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(6,26) u u u u u u u u u u u= u u u u u u u7.58
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.0001

------------------------------------------------------------------------------
u u u u u u u u uroa u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u ullpdr u| u u u-.116705 u u u.0255749 u u u u-4.56 u u u0.000 u u u u u-.169275 u u u-.0641351
u u u u u u u u u ucc u| u u u6.582473 u u u2.061077 u u u u u3.19 u u u0.004 u u u u u2.345868 u u u u10.81908
u u u u u u u u ucmy u| u u u.0221367 u u u.1601167 u u u u u0.14 u u u0.891 u u u u u-.306988 u u u u.3512614
u u u u u u u u utct u| u u u-2.76789 u u u1.536293 u u u u-1.80 u u u0.083 u u u u-5.925785 u u u u.3900045
u u u u u u u u uacl u| u u-4.127064 u u u u1.55961 u u u u-2.65 u u u0.014 u u u u-7.332889 u u u u-.921239
u u u u u u u u upcs u| u u u0.655249 u u u0.832094 u u u u u0.79 u u u0.438 u u u u-1.055145 u u u u2.365644
u u u u u u u_cons u| u u-10.47606 u u u3.285483 u u u u-3.19 u u u0.004 u u u u-17.22946 u u u-3.722649
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u10.169641
u u u u usigma_e u| u u.16974427
u u u u u u u u urho u| u u u u u u u u u u1 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u26) u= u8.96 u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0000

. u

. uestimates ustore ufixed
u

. uxtreg uroa ullpdr ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.4370 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
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u u u u ubetween u= u0.0207 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.0524 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(6) u u u u u u= u u u u u u u1.82
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.9351

------------------------------------------------------------------------------
u u u u u u u u uroa u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u ullpdr u| u u-.0150232 u u u.0277838 u u u u-0.54 u u u0.589 u u u u-.0694784 u u u u.0394319
u u u u u u u u u ucc u| u u-.0041229 u u u.0553675 u u u u-0.07 u u u0.941 u u u u-.1126412 u u u u.1043954
u u u u u u u u ucmy u| u u u.0045386 u u u.0213302 u u u u u0.21 u u u0.832 u u u u-.0372678 u u u u.0463449
u u u u u u u u utct u| u u-.1184865 u u u.3301308 u u u u-0.36 u u u0.720 u u u u-.7655311 u u u u u.528558
u u u u u u u u uacl u| u u u.0169954 u u u.0321543 u u u u u0.53 u u u0.597 u u u u-.0460259 u u u u.0800166
u u u u u u u u upcs u| u u u.1054592 u u u.1604196 u u u u u0.66 u u u0.511 u u u u-.2089576 u u u u.4198759
u u u u u u u_cons u| u u u.3495458 u u u.6995176 u u u u u0.50 u u u0.617 u u u u-1.021483 u u u u1.720575
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u u u u u u u u u0
u u u u usigma_e u| u u.16974427
u u u u u u u u urho u| u u u u u u u u u u0 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------

. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u ullpdr u| u u u u-.116705 u u u u-.0150232 u u u u u u u-.1016818 u u u u u u u u.0314001
u u u u u u u u u ucc u| u u u u6582.473 u u u u-.0041229 u u u u u u u u6582.477 u u u u u u u u3378.921
u u u u u u u u ucmy u| u u u u.0221367 u u u u u.0045386 u u u u u u u u.0175981 u u u u u u u u.2616266
u u u u u u u u utct u| u u u u-2767.89 u u u u-.1184865 u u u u u u u-2767.772 u u u u u u u u2518.591
u u u u u u u u uacl u| u u u-4.127064 u u u u u.0169954 u u u u u u u-4.144059 u u u u u u u u2.556616
u u u u u u u u upcs u| u u u u655.2498 u u u u u.1054592 u u u u u u u u655.1443 u u u u u u u u1364.132
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg

u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic

u u u u u u u u u u u u u u u u u uchi2(4) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u u9.24
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.0232
u

. uxtreg uroe ullpdr ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
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Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.2079 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.2064 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.1653 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(6,26) u u u u u u u u u u u= u u u u u u u1.14
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.3691

------------------------------------------------------------------------------
u u u u u u u u uroe u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u ullpdr u| u u-.0543508 u u u u u u.0313 u u u u-1.74 u u u0.094 u u u u-.1186888 u u u u.0099871
u u u u u u u u u ucc u| u u-155.0194 u u u2522.459 u u u u-0.06 u u u0.951 u u u u-5340.008 u u u u5029.969
u u u u u u u u ucmy u| u u-.2000487 u u u.1959596 u u u u-1.02 u u u0.317 u u u u-.6028494 u u u u u.202752
u u u u u u u u utct u| u u u632.4782 u u u1880.199 u u u u u0.34 u u u0.739 u u u u-3232.326 u u u u4497.282
u u u u u u u u uacl u| u u u1.258299 u u u1.908736 u u u u u0.66 u u u0.516 u u u u-2.665165 u u u u5.181762
u u u u u u u u upcs u| u u-395.1953 u u u1018.362 u u u u-0.39 u u u0.701 u u u u-2488.469 u u u u1698.079
u u u u u u u_cons u| u u u2180.043 u u u40209.53 u u u u u0.05 u u u0.957 u u u u-80471.83 u u u u84831.92
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u265.79416
u u u u usigma_e u| u u.20774229
u u u u u u u u urho u| u u.99999939 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u26) u= u8.22 u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0000

. uestimates ustore ufixed
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. uxtreg uroe ullpdr ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.2583 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.5874 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.5216 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(6) u u u u u u= u u u u u u43.47
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.0000

------------------------------------------------------------------------------
u u u u u u u u uroe u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u ullpdr u| u u-.0367039 u u u.0194472 u u u u-1.89 u u u0.062 u u u u-.0944194 u u u u.0210116
u u u u u u u u u ucc u| u u u.3419310 u u u.0505752 u u u u u6.76 u u u0.000 u u u u-.3690725 u u u u.4374587
u u u u u u u u ucmy u| u u u.0015618 u u u.0784127 u u u u u0.02 u u u0.984 u u u u-.1521243 u u u u.1552479
u u u u u u u u utct u| u u-.0658641 u u u1.296983 u u u u-0.05 u u u0.959 u u u u-2.607904 u u u u2.476176
u u u u u u u u uacl u| u u-.0052083 u u u.1241392 u u u u-0.04 u u u0.967 u u u u-.2485167 u u u u u u u.2381
u u u u u u u u upcs u| u u u u.584114 u u u.2300819 u u u u u2.54 u u u0.012 u u u u-.6508239 u u u u1.819052
u u u u u u u_cons u| u u-.3068355 u u u2.776711 u u u u-0.11 u u u0.912 u u u u-5.749089 u u u u5.135418
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u.51009377
u u u u usigma_e u| u u.20774229
u u u u u u u u urho u| u u.85773364 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------

. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u ullpdr u| u u u-.0543508 u u u u-.0367039 u u u u u u u u-.017647 u u u u u u u u.0113443
u u u u u u u u u ucc u| u u u-155.0194 u u u u u.3419310 u u u u u u u-155.3536 u u u u u u u u u2543.16
u u u u u u u u ucmy u| u u u-.2000487 u u u u u.0015618 u u u u u u u-.2016105 u u u u u u u u.1813407
u u u u u u u u utct u| u u u u632.4782 u u u u-.0658641 u u u u u u u u632.5441 u u u u u u u u1895.628
u u u u u u u u uacl u| u u u u1.258299 u u u u-.0052083 u u u u u u u u1.263507 u u u u u u u u1.920392
u u u u u u u u upcs u| u u u-395.1953 u u u u u u.584114 u u u u u u u-395.7795 u u u u u u u u u1026.72
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg

u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic
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u u u u u u u u u u u u u u u u u uchi2(4) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u u4.95
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.2929
u

. uxtreg unim ullpdr ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.6576 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.4174 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.2873 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(6,26) u u u u u u u u u u u= u u u u u u u8.32
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.0000

------------------------------------------------------------------------------
u u u u u u u u unim u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u ullpdr u| u u-1.553403 u u u.4511324 u u u u-3.44 u u u0.002 u u u u-2.480719 u u u-.6260874
u u u u u u u u u ucc u| u u u11.35505 u u u u3.63567 u u u u u3.12 u u u0.004 u u u u u3.881827 u u u u18.82828
u u u u u u u u ucmy u| u u u.1210708 u u u2.824404 u u u u u0.04 u u u0.966 u u u u-5.684576 u u u u5.926717
u u u u u u u u utct u| u u-4.688429 u u u2.709968 u u u u-1.73 u u u0.095 u u u u-10.25885 u u u u.8819893
u u u u u u u u uacl u| u u-.6482473 u u u.2751099 u u u u-2.36 u u u0.026 u u u u-1.213744 u u u-.0827507
u u u u u u u u upcs u| u u-2.093416 u u u1.467786 u u u u-1.43 u u u0.166 u u u u-5.110494 u u u u u.923661
u u u u u u u_cons u| u u-17.86746 u u u u5.79548 u u u u-3.08 u u u0.005 u u u u-29.78024 u u u-5.954684
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u17.698521
u u u u usigma_e u| u u2.9942309
u u u u u u u u urho u| u u u u u u u u u u1 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u26) u= u10.04 u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0000

estimates ustore ufixed
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. uxtreg unim ullpdr ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.2046 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.6385 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.5032 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(6) u u u u u u= u u u u u u10.07
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.1215

------------------------------------------------------------------------------
u u u u u u u u unim u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u ullpdr u| u u-1.685325 u u u.5786006 u u u u-2.91 u u u0.004 u u u u-2.819362 u u u-.5512889
u u u u u u u u u ucc u| u u-.4803492 u u u u4.00436 u u u u-0.12 u u u0.905 u u u u-8.328751 u u u u7.368053
u u u u u u u u ucmy u| u u-.6347916 u u u1.529061 u u u u-0.42 u u u0.678 u u u u-3.631695 u u u u2.362112
u u u u u u u u utct u| u u u19.88909 u u u25.23781 u u u u u0.79 u u u0.431 u u u u-29.57611 u u u u69.35429
u u u u u u u u uacl u| u u u1.845735 u u u2.416476 u u u u u0.76 u u u0.445 u u u u-2.890471 u u u u6.581942
u u u u u u u u upcs u| u u-5.338949 u u u12.27156 u u u u-0.44 u u u0.664 u u u u-29.39077 u u u u18.71287
u u u u u u u_cons u| u u u-2.31756 u u u54.03142 u u u u-0.04 u u u0.966 u u u u-108.2172 u u u u103.5821
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u u u7.27386
u u u u usigma_e u| u u2.9942309
u u u u u u u u urho u| u u.85510308 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------

. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u ullpdr u| u u u-1.553403 u u u u-1.685325 u u u u u u u u.1319221 u u u u u u u u.2235068
u u u u u u u u u ucc u| u u u u113550.5 u u u u-.4803492 u u u u u u u u u u113551 u u u u u u u u49987.42
u u u u u u u u ucmy u| u u u u.1210708 u u u u-.6347916 u u u u u u u u.7558624 u u u u u u u u3.569614
u u u u u u u u utct u| u u u-46884.29 u u u u u19.88909 u u u u u u u-46904.18 u u u u u u u u37259.78
u u u u u u u u uacl u| u u u-64.82473 u u u u u1.845735 u u u u u u u-66.67047 u u u u u u u u37.74805
u u u u u u u u upcs u| u u u-20934.16 u u u u-5.338949 u u u u u u u-20928.83 u u u u u u u u20180.83
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg

u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic
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u u u u u u u u u u u u u u u u u uchi2(4) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u17.22
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.0018

. uxtreg ucb ullpdr ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.7214 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.2280 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.2112 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(6,26) u u u u u u u u u u u= u u u u u u11.22
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.0000

------------------------------------------------------------------------------
u u u u u u u u u ucb u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u ullpdr u| u u u.0502815 u u u.0314764 u u u u u1.60 u u u0.122 u u u u-.0144191 u u u u.1149822
u u u u u u u u u ucc u| u u u1663.903 u u u2536.678 u u u u u0.66 u u u0.518 u u u u-3550.314 u u u u u6878.12
u u u u u u u u ucmy u| u u-.0923276 u u u.1970642 u u u u-0.47 u u u0.643 u u u u-.4973989 u u u u.3127437
u u u u u u u u utct u| u u u1471.255 u u u1890.798 u u u u u0.78 u u u0.444 u u u u-2415.335 u u u u5357.845
u u u u u u u u uacl u| u u-.4984907 u u u1.919496 u u u u-0.26 u u u0.797 u u u u-4.444071 u u u u u3.44709
u u u u u u u u upcs u| u u u1680.399 u u u1024.103 u u u u u1.64 u u u0.113 u u u u-424.6756 u u u u3785.473
u u u u u u u_cons u| u u-29524.31 u u u u40436.2 u u u u-0.73 u u u0.472 u u u u-112642.1 u u u u53593.49
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u2812.4392
u u u u usigma_e u| u u.20891336
u u u u u u u u urho u| u u.99999999 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u26) u= u35.89 u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0000

. uestimates ustore ufixed

. uxtreg ucb ullpdr ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.3746 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.6331 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.5902 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5
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u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(6) u u u u u u= u u u u u u35.81
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.0000

------------------------------------------------------------------------------
u u u u u u u u u ucb u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u ullpdr u| u u u.0280071 u u u.0103343 u u u u u2.71 u u u0.008 u u u u-.0706464 u u u u.1266605
u u u u u u u u u ucc u| u u-.1638458 u u u.4861939 u u u u-0.34 u u u0.736 u u u u-1.116768 u u u u.7890768
u u u u u u u u ucmy u| u u-.0347275 u u u.0169568 u u u u-2.05 u u u0.038 u u u u-.3670758 u u u u.2976207
u u u u u u u u utct u| u u u.9763623 u u u.3084698 u u u u u3.17 u u u0.000 u u u u-5.069535 u u u u7.022259
u u u u u u u u uacl u| u u u.4039196 u u u.2401579 u u u u u1.68 u u u0.091 u u u u-.1647794 u u u u.9726185
u u u u u u u u upcs u| u u u1.956064 u u u1.442978 u u u u u1.36 u u u0.175 u u u u-.8721198 u u u u4.784248
u u u u u u u_cons u| u u u11.58197 u u u6.600595 u u u u u1.75 u u u0.079 u u u u-1.354959 u u u u u24.5189
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u.73438952
u u u u usigma_e u| u u.20891336
u u u u u u u u urho u| u u.92513408 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------

. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u ullpdr u| u u u u.0502815 u u u u u.0280071 u u u u u u u u.0222744 u u u u u u u u.0180402
u u u u u u u u u ucc u| u u u u1663.903 u u u u-.1638458 u u u u u u u u1664.066 u u u u u u u u4309.104
u u u u u u u u ucmy u| u u u-.0923276 u u u u-.0347275 u u u u u u u-.0576001 u u u u u u u u.2886324
u u u u u u u u utct u| u u u u1471.255 u u u u u.9763623 u u u u u u u u1470.279 u u u u u u u u3211.933
u u u u u u u u uacl u| u u u-.4984907 u u u u u.4039196 u u u u u u u-.9024103 u u u u u u u u3.247749
u u u u u u u u upcs u| u u u u1680.399 u u u u u1.956064 u u u u u u u u1678.442 u u u u u u u u1739.663
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg

u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic
u u u u u u u u u u u u u u u u u uchi2(4) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u u6.84
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.1445

. uxtreg uoi ullpdr ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8
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R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.5392 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.0154 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.0113 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(6,26) u u u u u u u u u u u= u u u u u u u5.07
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.0015

------------------------------------------------------------------------------
u u u u u u u u u uoi u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u ullpdr u| u u u.0093543 u u u u.037933 u u u u u0.25 u u u0.807 u u u u u-.068618 u u u u.0873267
u u u u u u u u u ucc u| u u u9.974643 u u u3057.015 u u u u u0.00 u u u0.997 u u u u u-6273.81 u u u u6293.759
u u u u u u u u ucmy u| u u-.1577163 u u u.2374871 u u u u-0.66 u u u0.512 u u u u u-.645878 u u u u.3304454
u u u u u u u u utct u| u u u4478.316 u u u2278.648 u u u u u1.97 u u u0.060 u u u u-205.5119 u u u u9162.144
u u u u u u u u uacl u| u u u1.242706 u u u2.313233 u u u u u0.54 u u u0.596 u u u u-3.512213 u u u u5.997625
u u u u u u u u upcs u| u u-779.0728 u u u1234.173 u u u u-0.63 u u u0.533 u u u u-3315.951 u u u u1757.805
u u u u u u u_cons u| u u-3884.054 u u u48730.68 u u u u-0.08 u u u0.937 u u u u-104051.4 u u u u u96283.3
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u888.52699
u u u u usigma_e u| u u.25176677
u u u u u u u u urho u| u u.99999992 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u26) u= u4.67 u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0017

. uestimates ustore ufixed

. uxtreg uoi ullpdr ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.4018 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.9972 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.7237 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(6) u u u u u u= u u u u u u86.42
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.0000

------------------------------------------------------------------------------
u u u u u u u u u uoi u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u ullpdr u| u u u.0375579 u u u.0335167 u u u u u1.12 u u u0.262 u u u u-.0281337 u u u u.1032494
u u u u u u u u u ucc u| u u u u.322309 u u u.0667921 u u u u u4.83 u u u0.000 u u u u u.1913989 u u u u.4532192
u u u u u u u u ucmy u| u u u.0413024 u u u.0257314 u u u u u1.61 u u u0.108 u u u u-.0091303 u u u u.0917351
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u u u u u u u u utct u| u u-1.774678 u u u.3982505 u u u u-4.46 u u u0.000 u u u u-2.555235 u u u-.9941213
u u u u u u u u uacl u| u u-.2575157 u u u.0387891 u u u u-6.64 u u u0.000 u u u u-.3335409 u u u-.1814905
u u u u u u u u upcs u| u u u.7491119 u u u.1935209 u u u u u3.87 u u u0.000 u u u u u u.369818 u u u u1.128406
u u u u u u u_cons u| u u u4.138326 u u u.8438571 u u u u u4.90 u u u0.000 u u u u u2.484396 u u u u5.792255
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u u u u u u u u u0
u u u u usigma_e u| u u.25176677
u u u u u u u u urho u| u u u u u u u u u u0 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------

. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u ullpdr u| u u u u.0093543 u u u u u.0375579 u u u u u u u-.0282035 u u u u u u u u.0378793
u u u u u u u u u ucc u| u u u u9.974643 u u u u u u.322309 u u u u u u u u9.652334 u u u u u u u u4076.133
u u u u u u u u ucmy u| u u u-.1577163 u u u u u.0413024 u u u u u u u-.1990187 u u u u u u u u u.315611
u u u u u u u u utct u| u u u u4478.316 u u u u-1.774678 u u u u u u u u4480.091 u u u u u u u u3038.282
u u u u u u u u uacl u| u u u u1.242706 u u u u-.2575157 u u u u u u u u1.500222 u u u u u u u u3.084152
u u u u u u u u upcs u| u u u-779.0728 u u u u u.7491119 u u u u u u u-779.8219 u u u u u u u u1645.609
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg

u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic

u u u u u u u u u u u u u u u u u uchi2(4) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u u6.97
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.1374
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Appendix uIV: uObjective uThree

. uxtset uc_id uyear
u u u u u u upanel uvariable: u uc_id u(strongly ubalanced)
u u u u u u u utime uvariable: u uyear, u2016 uto u2020
u u u u u u u u u u u u u u u udelta: u u1 uunit

. uxtreg uroa uaq ulr ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.4745 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.0434 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.0103 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(7,25) u u u u u u u u u u u= u u u u u u u3.23
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.0141

------------------------------------------------------------------------------
u u u u u u u u uroa u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u u u uaq u| u u u u.102942 u u u u.095083 u u u u u1.08 u u u0.289 u u u u-.0928851 u u u u.2987691
u u u u u u u u u ulr u| u u-.2484288 u u u u.130451 u u u u-1.90 u u u0.068 u u u u-.5170977 u u u u.0202401
u u u u u u u u u ucc u| u u u10.09547 u u u2.510975 u u u u u4.02 u u u0.000 u u u u u4.924026 u u u u15.26692
u u u u u u u u ucmy u| u u u.1512317 u u u.1951565 u u u u u0.77 u u u0.446 u u u u-.2507006 u u u u u.553164
u u u u u u u u utct u| u u-4.171181 u u u1.955451 u u u u-2.13 u u u0.043 u u u u-8.198507 u u u-.1438544
u u u u u u u u uacl u| u u-7.331699 u u u1.916526 u u u u-3.83 u u u0.001 u u u u-11.27886 u u u-3.384539
u u u u u u u u upcs u| u u u1.508893 u u u1.023554 u u u u u1.47 u u u0.153 u u u u-.5991556 u u u u3.616941
u u u u u u u_cons u| u u u-16.1072 u u u4.006589 u u u u-4.02 u u u0.000 u u u u-24.35893 u u u u-7.85548
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u15587.592
u u u u usigma_e u| u u.20807322
u u u u u u u u urho u| u u u u u u u u u u1 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u25) u= u3.32 u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0122

. uestimates ustore ufixed

. uxtreg uroa uaq ulr ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
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u u u u uwithin u u= u0.0144 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.9710 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.2256 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(7) u u u u u u= u u u u u u u9.32
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.2304

------------------------------------------------------------------------------
u u u u u u u u uroa u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u u u uaq u| u u u.0461483 u u u.0861246 u u u u u0.54 u u u0.592 u u u u-.1226527 u u u u.2149494
u u u u u u u u u ulr u| u u-.1428602 u u u.0540634 u u u u-2.64 u u u0.008 u u u u-.2488226 u u u-.0368979
u u u u u u u u u ucc u| u u u.1018691 u u u.0598498 u u u u u1.70 u u u0.089 u u u u-.0154344 u u u u.2191726
u u u u u u u u ucmy u| u u-.0078752 u u u.0206457 u u u u-0.38 u u u0.703 u u u u u u-.04834 u u u u.0325897
u u u u u u u u utct u| u u-.1736628 u u u u.478731 u u u u-0.36 u u u0.717 u u u u-1.111958 u u u u.7646327
u u u u u u u u uacl u| u u-.0140107 u u u.0375394 u u u u-0.37 u u u0.709 u u u u-.0875865 u u u u.0595651
u u u u u u u u upcs u| u u u.0313403 u u u.1520468 u u u u u0.21 u u u0.837 u u u u-.2666659 u u u u.3293466
u u u u u u u_cons u| u u-1.446325 u u u.9063156 u u u u-1.60 u u u0.111 u u u u-3.222671 u u u u u.330021
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u u u u u u u u u0
u u u u usigma_e u| u u.20807322
u u u u u u u u urho u| u u u u u u u u u u0 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------

. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u u u u uaq u| u u u u u.102942 u u u u u.0461483 u u u u u u u u.0567937 u u u u u u u u.0788082
u u u u u u u u u ulr u| u u u-.2484288 u u u u-.1428602 u u u u u u u-.1055686 u u u u u u u u u.150763
u u u u u u u u u ucc u| u u u u10095.47 u u u u u.1018691 u u u u u u u u10095.37 u u u u u u u u3082.892
u u u u u u u u ucmy u| u u u u.1512317 u u u u-.0078752 u u u u u u u u.1591069 u u u u u u u u.2387156
u u u u u u u u utct u| u u u-4171.181 u u u u-.1736628 u u u u u u u-4171.007 u u u u u u u u2400.838
u u u u u u u u uacl u| u u u-7.331699 u u u u-.0140107 u u u u u u u-7.317688 u u u u u u u u2.352748
u u u u u u u u upcs u| u u u u1508.893 u u u u u.0313403 u u u u u u u u1508.861 u u u u u u u u1256.685
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg

u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic

u u u u u u u u u u u u u u u u u uchi2(4) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u14.36
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.0062
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. uxtreg uroe uaq ulr ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.2536 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.0160 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.0128 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(7,25) u u u u u u u u u u u= u u u u u u u1.21
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.3320

------------------------------------------------------------------------------
u u u u u u u u uroe u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u u u uaq u| u u u u.119779 u u u.0939742 u u u u u1.27 u u u0.214 u u u u-.0737645 u u u u.3133225
u u u u u u u u u ulr u| u u-.1762377 u u u.1289298 u u u u-1.37 u u u0.184 u u u u-.4417735 u u u u.0892981
u u u u u u u u u ucc u| u u u2031.566 u u u2481.693 u u u u u0.82 u u u0.421 u u u u-3079.577 u u u u7142.709
u u u u u u u u ucmy u| u u-.1289265 u u u.1928807 u u u u-0.67 u u u0.510 u u u u-.5261718 u u u u.2683187
u u u u u u u u utct u| u u-234.6561 u u u1932.648 u u u u-0.12 u u u0.904 u u u u-4215.018 u u u u3745.706
u u u u u u u u uacl u| u u-.7781088 u u u1.894177 u u u u-0.41 u u u0.685 u u u u-4.679239 u u u u3.123021
u u u u u u u u upcs u| u u u163.1011 u u u1011.618 u u u u u0.16 u u u0.873 u u u u-1920.364 u u u u2246.567
u u u u u u u_cons u| u u-32893.71 u u u39598.67 u u u u-0.83 u u u0.414 u u u u-114448.7 u u u u48661.28
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u3173.4166
u u u u usigma_e u| u u.20564681
u u u u u u u u urho u| u u u u u u u u u u1 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u25) u= u4.92 u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0013

. uestimates ustore ufixed
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. uxtreg uroe uaq ulr ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.1381 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.8324 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.6469 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(7) u u u u u u= u u u u u u58.62
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.0000

------------------------------------------------------------------------------
u u u u u u u u uroe u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u u u uaq u| u u u.3098523 u u u.0944987 u u u u u3.28 u u u0.001 u u u u u.1246382 u u u u.4950664
u u u u u u u u u ulr u| u u-.2268599 u u u.0593201 u u u u-3.82 u u u0.000 u u u u-.3431252 u u u-.1105945
u u u u u u u u u ucc u| u u u.1958053 u u u.0656692 u u u u u2.98 u u u0.003 u u u u u.0670961 u u u u.3245146
u u u u u u u u ucmy u| u u u.0323244 u u u.0226532 u u u u u1.43 u u u0.154 u u u u-.0120749 u u u u.0767238
u u u u u u u u utct u| u u u.5387949 u u u.5252795 u u u u u1.03 u u u0.305 u u u u-.4907339 u u u u1.568324
u u u u u u u u uacl u| u u-.0458276 u u u.0411894 u u u u-1.11 u u u0.266 u u u u-.1265575 u u u u.0349022
u u u u u u u u upcs u| u u u.6866952 u u u.1668307 u u u u u4.12 u u u0.000 u u u u u.3597129 u u u u1.013677
u u u u u u u_cons u| u u-4.332558 u u u.9944393 u u u u-4.36 u u u0.000 u u u u-6.281623 u u u-2.383493
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u u u u u u u u u0
u u u u usigma_e u| u u.20564681
u u u u u u u u urho u| u u u u u u u u u u0 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
u

. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u u u u uaq u| u u u u u.119779 u u u u u.3098523 u u u u u u u-.1900733 u u u u u u u u.0864709
u u u u u u u u u ulr u| u u u-.1762377 u u u u-.2268599 u u u u u u u u.0506222 u u u u u u u u.1654221
u u u u u u u u u ucc u| u u u u2031.566 u u u u u.1958053 u u u u u u u u u2031.37 u u u u u u u u u3382.65
u u u u u u u u ucmy u| u u u-.1289265 u u u u u.0323244 u u u u u u u-.1612509 u u u u u u u u.2619266
u u u u u u u u utct u| u u u-234.6561 u u u u u.5387949 u u u u u u u-235.1949 u u u u u u u u2634.278
u u u u u u u u uacl u| u u u-.7781088 u u u u-.0458276 u u u u u u u-.7322812 u u u u u u u u2.581512
u u u u u u u u upcs u| u u u u163.1011 u u u u u.6866952 u u u u u u u u162.4144 u u u u u u u u1378.876
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg
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u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic

u u u u u u u u u u u u u u u u u uchi2(4) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u u2.05
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.7263
u

. uxtreg unim uaq ulr ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.6823 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.4114 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.2831 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(7,25) u u u u u u u u u u u= u u u u u u u7.67
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.0001

------------------------------------------------------------------------------
u u u u u u u u unim u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u u u uaq u| u u u.0329791 u u u1.344105 u u u u u0.02 u u u0.981 u u u u-2.735257 u u u u2.801215
u u u u u u u u u ulr u| u u-6.737464 u u u1.844071 u u u u-3.65 u u u0.001 u u u u u-10.5354 u u u-2.939528
u u u u u u u u u ucc u| u u u16.24212 u u u3.549545 u u u u u4.58 u u u0.000 u u u u u8.931693 u u u u23.55254
u u u u u u u u ucmy u| u u u1.218044 u u u2.758756 u u u u u0.44 u u u0.663 u u u u-4.463721 u u u u6.899809
u u u u u u u u utct u| u u-4.956772 u u u2.764249 u u u u-1.79 u u u0.085 u u u u-10.64985 u u u u7.363065
u u u u u u u u uacl u| u u-1.108322 u u u.2709225 u u u u-4.09 u u u0.000 u u u u-1.666298 u u u-.5503469
u u u u u u u u upcs u| u u-1.022021 u u u1.446908 u u u u-0.71 u u u0.487 u u u u-4.001984 u u u u1.957942
u u u u u u u_cons u| u u-25.85304 u u u5.663764 u u u u-4.56 u u u0.000 u u u u-37.51778 u u u-14.18830
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u252805.41
u u u u usigma_e u| u u2.9413488
u u u u u u u u urho u| u u u u u u u u u u1 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u25) u= u17.90 u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0000
u

. uestimates ustore ufixed
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. uxtreg unim uaq ulr ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.1683 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.6949 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.4044 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(7) u u u u u u= u u u u u u21.73
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.0028

------------------------------------------------------------------------------
u u u u u u u u unim u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u u u uaq u| u u-1.538473 u u u2.149076 u u u u-0.72 u u u0.474 u u u u-5.750585 u u u u2.673639
u u u u u u u u u ulr u| u u u1.636373 u u u u1.34905 u u u u u1.21 u u u0.225 u u u u-1.007717 u u u u4.280463
u u u u u u u u u ucc u| u u u.8483797 u u u u1.49344 u u u u u0.57 u u u0.570 u u u u-2.078708 u u u u3.775468
u u u u u u u u ucmy u| u u u.6207885 u u u u.515175 u u u u u1.21 u u u0.228 u u u u u-.388936 u u u u1.630513
u u u u u u u u utct u| u u u u3.38002 u u u11.94583 u u u u u0.28 u u u0.777 u u u u-20.03338 u u u u26.79342
u u u u u u u u uacl u| u u u.4323931 u u u.9367244 u u u u u0.46 u u u0.644 u u u u-1.403553 u u u u2.268339
u u u u u u u u upcs u| u u u.3157912 u u u3.794041 u u u u u0.08 u u u0.934 u u u u-7.120393 u u u u7.751975
u u u u u u u_cons u| u u u1.040904 u u u u22.6154 u u u u u0.05 u u u0.963 u u u u-43.28446 u u u u45.36627
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u u u u u u u u u0
u u u u usigma_e u| u u2.9413488
u u u u u u u u urho u| u u u u u u u u u u0 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
u

. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u u u u uaq u| u u u u.0329791 u u u u-1.538473 u u u u u u u u1.571452 u u u u u u u u u1.96651
u u u u u u u u u ulr u| u u u-6.737464 u u u u u1.636373 u u u u u u u-8.373837 u u u u u u u u3.762006
u u u u u u u u u ucc u| u u u u162421.2 u u u u u.8483797 u u u u u u u u162420.3 u u u u u u u u76927.75
u u u u u u u u ucmy u| u u u u1.218044 u u u u u.6207885 u u u u u u u u.5972555 u u u u u u u u5.956697
u u u u u u u u utct u| u u u-49567.72 u u u u u u3.38002 u u u u u u u u-49571.1 u u u u u u u u59908.38
u u u u u u u u uacl u| u u u-110.8322 u u u u u.4323931 u u u u u u u-111.2646 u u u u u u u u58.70839
u u u u u u u u upcs u| u u u-10220.21 u u u u u.3157912 u u u u u u u-10220.53 u u u u u u u u31358.21
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg
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u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic

u u u u u u u u u u u u u u u u u uchi2(4) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u14.85
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.0034
u

. uxtreg ucb uaq ulr ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.7271 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.1251 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.1159 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(7,25) u u u u u u u u u u u= u u u u u u u9.51
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.0000

------------------------------------------------------------------------------
u u u u u u u u u ucb u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u u u uaq u| u u-.0681424 u u u.0963594 u u u u-0.71 u u u0.486 u u u u-.2665982 u u u u.1303135
u u u u u u u u u ulr u| u u u.1811315 u u u.1322021 u u u u u1.37 u u u0.183 u u u u-.0911439 u u u u.4534069
u u u u u u u u u ucc u| u u-178.5312 u u u2544.681 u u u u-0.07 u u u0.945 u u u u-5419.401 u u u u5062.338
u u u u u u u u ucmy u| u u-.1466506 u u u.1977762 u u u u-0.74 u u u0.465 u u u u-.5539784 u u u u.2606771
u u u u u u u u utct u| u u u2004.065 u u u u u1981.7 u u u u u1.01 u u u0.322 u u u u-2077.323 u u u u6085.453
u u u u u u u u uacl u| u u u1.222182 u u u1.942253 u u u u u0.63 u u u0.535 u u u u-2.777963 u u u u5.222327
u u u u u u u u upcs u| u u u1231.585 u u u1037.294 u u u u u1.19 u u u0.246 u u u u-904.7611 u u u u3367.931
u u u u u u u_cons u| u u u u202.248 u u u40603.72 u u u u u0.00 u u u0.996 u u u u-83422.69 u u u u83827.18
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u846.95765
u u u u usigma_e u| u u.21086635
u u u u u u u u urho u| u u.99999994 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u25) u= u4.81 u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0015
u

. uestimates ustore ufixed
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xtreg ucb uaq ulr ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.4193 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.9955 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.9528 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(7) u u u u u u= u u u u u u64.63
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.0000

------------------------------------------------------------------------------
u u u u u u u u u ucb u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u u u uaq u| u u u.1969053 u u u.0962341 u u u u u2.05 u u u0.041 u u u u u u u.00829 u u u u.3855206
u u u u u u u u u ulr u| u u u.6306445 u u u.0604095 u u u u10.44 u u u0.000 u u u u u.5122441 u u u u.7490449
u u u u u u u u u ucc u| u u-.5887935 u u u.0668751 u u u u-8.80 u u u0.000 u u u u-.7198663 u u u-.4577206
u u u u u u u u ucmy u| u u-.1028971 u u u.0230692 u u u u-4.46 u u u0.000 u u u u-.1481118 u u u-.0576824
u u u u u u u u utct u| u u u2.688115 u u u.5349256 u u u u u5.03 u u u0.000 u u u u u u1.63968 u u u u u3.73655
u u u u u u u u uacl u| u u u.5877656 u u u.0419458 u u u u14.01 u u u0.000 u u u u u.5055533 u u u u.6699779
u u u u u u u u upcs u| u u u1.451376 u u u.1698944 u u u u u8.54 u u u0.000 u u u u u1.118389 u u u u1.784363
u u u u u u u_cons u| u u u16.66369 u u u1.012701 u u u u16.45 u u u0.000 u u u u u14.67883 u u u u18.64855
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u u u u u u u u u0
u u u u usigma_e u| u u.21086635
u u u u u u u u urho u| u u u u u u u u u u0 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------

. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u u u u uaq u| u u u-.0681424 u u u u u.1969053 u u u u u u u-.2650477 u u u u u u u u.0880589
u u u u u u u u u ulr u| u u u u.1811315 u u u u u.6306445 u u u u u u u u-.449513 u u u u u u u u.1684599
u u u u u u u u u ucc u| u u u-178.5312 u u u u-.5887935 u u u u u u u-177.9424 u u u u u u u u3444.769
u u u u u u u u ucmy u| u u u-.1466506 u u u u-.1028971 u u u u u u u-.0437536 u u u u u u u u.2667366
u u u u u u u u utct u| u u u u2004.065 u u u u u2.688115 u u u u u u u u2001.377 u u u u u u u u2682.654
u u u u u u u u uacl u| u u u u1.222182 u u u u u.5877656 u u u u u u u u.6344161 u u u u u u u u2.628919
u u u u u u u u upcs u| u u u u1231.585 u u u u u1.451376 u u u u u u u u1230.134 u u u u u u u u1404.198
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg
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u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic

u u u u u u u u u u u u u u u u u uchi2(4) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u u3.20
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.4104

. uxtreg uoi uaq ulr ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.5655 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.0111 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.0081 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(7,25) u u u u u u u u u u u= u u u u u u u4.65
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.0019

------------------------------------------------------------------------------
u u u u u u u u u uoi u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u u u uaq u| u u u.1320122 u u u.1139238 u u u u u1.16 u u u0.257 u u u u-.1026183 u u u u.3666428
u u u u u u u u u ulr u| u u-.0296727 u u u.1563001 u u u u-0.19 u u u0.851 u u u u-.3515787 u u u u.2922333
u u u u u u u u u ucc u| u u u617.2467 u u u3008.528 u u u u u0.21 u u u0.839 u u u u-5578.933 u u u u6813.426
u u u u u u u u ucmy u| u u u-.140312 u u u u.233827 u u u u-0.60 u u u0.554 u u u u-.6218878 u u u u.3412638
u u u u u u u u utct u| u u u3992.769 u u u2342.926 u u u u u1.70 u u u0.101 u u u u-832.5784 u u u u8818.116
u u u u u u u u uacl u| u u u u u.64039 u u u2.296288 u u u u u0.28 u u u0.783 u u u u-4.088905 u u u u5.369685
u u u u u u u u upcs u| u u u-568.928 u u u1226.372 u u u u-0.46 u u u0.647 u u u u-3094.689 u u u u1956.833
u u u u u u u_cons u| u u-13429.73 u u u u u u48005 u u u u-0.28 u u u0.782 u u u u-112297.9 u u u u85438.43
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u1431.3508
u u u u usigma_e u| u u.24930323
u u u u u u u u urho u| u u.99999997 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u25) u= u4.74 u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0017
. u
. uestimates ustore ufixed
u

. uxtreg uoi uaq ulr ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
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u u u u uwithin u u= u0.3324 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.9850 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.7313 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(7) u u u u u u= u u u u u u87.08
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.0000

------------------------------------------------------------------------------
u u u u u u u u u uoi u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u u u uaq u| u u u u.166382 u u u.1133347 u u u u u1.47 u u u0.142 u u u u-.0557499 u u u u.3885139
u u u u u u u u u ulr u| u u u-.050195 u u u.0711441 u u u u-0.71 u u u0.480 u u u u-.1896349 u u u u u.089245
u u u u u u u u u ucc u| u u u.2643838 u u u.0787587 u u u u u3.36 u u u0.001 u u u u u.1100195 u u u u.4187481
u u u u u u u u ucmy u| u u u u.044886 u u u.0271685 u u u u u1.65 u u u0.099 u u u u-.0083633 u u u u.0981353
u u u u u u u u utct u| u u-.8974598 u u u.6299809 u u u u-1.42 u u u0.154 u u u u u u-2.1322 u u u u u u.33728
u u u u u u u u uacl u| u u-.2021316 u u u.0493995 u u u u-4.09 u u u0.000 u u u u-.2989529 u u u-.1053103
u u u u u u u u upcs u| u u u.7921661 u u u.2000843 u u u u u3.96 u u u0.000 u u u u u u.400008 u u u u1.184324
u u u u u u u_cons u| u u u3.647631 u u u1.192656 u u u u u3.06 u u u0.002 u u u u u1.310068 u u u u5.985194
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u u u u u u u u u0
u u u u usigma_e u| u u.24930323
u u u u u u u u urho u| u u u u u u u u u u0 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------

. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u u u u uaq u| u u u u.1320122 u u u u u u.166382 u u u u u u u-.0343698 u u u u u u u u.1037068
u u u u u u u u u ulr u| u u u-.0296727 u u u u u-.050195 u u u u u u u u.0205223 u u u u u u u u.1983949
u u u u u u u u u ucc u| u u u u617.2467 u u u u u.2643838 u u u u u u u u616.9823 u u u u u u u u4056.898
u u u u u u u u ucmy u| u u u u-.140312 u u u u u u.044886 u u u u u u u u-.185198 u u u u u u u u.3141351
u u u u u u u u utct u| u u u u3992.769 u u u u-.8974598 u u u u u u u u3993.666 u u u u u u u u3159.356
u u u u u u u u uacl u| u u u u u u.64039 u u u u-.2021316 u u u u u u u u.8425216 u u u u u u u u3.096073
u u u u u u u u upcs u| u u u u-568.928 u u u u u.7921661 u u u u u u u-569.7202 u u u u u u u u1653.721
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg
u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic

u u u u u u u u u u u u u u u u u uchi2(4) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u u5.03
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.4015
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Appendix uV: uObjective uFour

Credit uRisk uManagement uComposite uand uMicrofinance uBank uPerformance

. upca unplr uca ullpdr uaq ulr

Principal ucomponents/correlation u u u u u u u u u u u u u u u u uNumber uof uobs u u u u= u u u u u u u u u40
u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ucomp. u u= u u u u u u u u u u5
u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uTrace u u u u u u u u u u u u= u u u u u u u u u u5
u u u uRotation: u(unrotated u= uprincipal) u u u u u u u u u u u uRho u u u u u u u u u u u u u u= u u u u u1.0000

u u u u--------------------------------------------------------------------------
u u u u u u uComponent u| u u uEigenvalue u u uDifference u u u u u u u u uProportion u u uCumulative
u u u u-------------+------------------------------------------------------------
u u u u u u u u u u uComp1 u| u u u u u u3.06993 u u u u u u u1.6618 u u u u u u u u u u u u u0.6140 u u u u u u u0.6140
u u u u u u u u u u uComp2 u| u u u u u u1.40813 u u u u u u.890022 u u u u u u u u u u u u u0.2816 u u u u u u u0.8956
u u u u u u u u u u uComp3 u| u u u u u u.518112 u u u u u u.514352 u u u u u u u u u u u u u0.1036 u u u u u u u0.9992
u u u u u u u u u u uComp4 u| u u u u.00375965 u u u u.00369526 u u u u u u u u u u u u u0.0008 u u u u u u u1.0000
u u u u u u u u u u uComp5 u| u u.0000643833 u u u u u u u u u u u u. u u u u u u u u u u u u u0.0000 u u u u u u u1.0000
u u u u--------------------------------------------------------------------------

Principal ucomponents u(eigenvectors) u

u u u u------------------------------------------------------------------------------
u u u u u u u uVariable u| u u u uComp1 u u u u uComp2 u u u u uComp3 u u u u uComp4 u u u u uComp5 u| uUnexplained u

u u u u-------------+--------------------------------------------------+-------------
u u u u u u u u u u u unplr u| u u u0.4268 u u u-0.5564 u u u-0.0736 u u u u0.7089 u u u u0.0143 u| u u u u u u u u u u u0 u

u u u u u u u u u u u u u uca u| u u u0.4813 u u u u0.4103 u u u-0.3163 u u u-0.0148 u u u u0.7070 u| u u u u u u u u u u u0 u

u u u u u u u u u u ullpdr u| u u u0.4192 u u u u0.1942 u u u u0.8869 u u u-0.0079 u u u-0.0015 u| u u u u u u u u u u u0 u

u u u u u u u u u u u u u uaq u| u u-0.4221 u u u u0.5638 u u u u0.0824 u u u u0.7050 u u u u0.0117 u| u u u u u u u u u u u0 u

u u u u u u u u u u u u u ulr u| u u-0.4820 u u u-0.4080 u u u u0.3182 u u u-0.0113 u u u u0.7070 u| u u u u u u u u u u u0 u

u u u u------------------------------------------------------------------------------

. upredict ucm, uscore
(4 ucomponents uskipped)

Scoring ucoefficients u

u u u usum uof usquares(column-loading) u= u1

u u u u----------------------------------------------------------------
u u u u u u u uVariable u| u u u uComp1 u u u u uComp2 u u u u uComp3 u u u u uComp4 u u u u uComp5 u

u u u u-------------+--------------------------------------------------
u u u u u u u u u u u unplr u| u u u0.4268 u u u-0.5564 u u u-0.0736 u u u u0.7089 u u u u0.0143 u

u u u u u u u u u u u u u uca u| u u u0.4813 u u u u0.4103 u u u-0.3163 u u u-0.0148 u u u u0.7070 u

u u u u u u u u u u ullpdr u| u u u0.4192 u u u u0.1942 u u u u0.8869 u u u-0.0079 u u u-0.0015 u

u u u u u u u u u u u u u uaq u| u u-0.4221 u u u u0.5638 u u u u0.0824 u u u u0.7050 u u u u0.0117 u



246

u u u u u u u u u u u u u ulr u| u u-0.4820 u u u-0.4080 u u u u0.3182 u u u-0.0113 u u u u0.7070 u

u u u u----------------------------------------------------------------

. uxtreg uroa ucm ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.4412 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.0458 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.0108 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(6,26) u u u u u u u u u u u= u u u u u u u3.42
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.0127

------------------------------------------------------------------------------
u u u u u u u u uroa u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u u u ucm u| u u-.1685949 u u u.0796773 u u u u-2.12 u u u0.044 u u u u-.3323739 u u u-.0048158
u u u u u u u u u ucc u| u u u.8412227 u u u.2487446 u u u u u3.38 u u u0.002 u u u u u.3299208 u u u u1.352525
u u u u u u u u ucmy u| u u u.1511034 u u u.1953891 u u u u u0.77 u u u0.446 u u u u-.2505248 u u u u.5527315
u u u u u u u u utct u| u u-4.842884 u u u u1.87689 u u u u-2.58 u u u0.016 u u u u-8.700886 u u u u-.984882
u u u u u u u u uacl u| u u-5.678667 u u u1.868739 u u u u-3.04 u u u0.005 u u u u-9.519916 u u u-1.837418
u u u u u u u u upcs u| u u u1.186638 u u u1.020891 u u u u u1.16 u u u0.256 u u u u-.9118346 u u u u u3.28511
u u u u u u u_cons u| u u-13.28736 u u u3.970602 u u u u-3.35 u u u0.003 u u u u-21.44905 u u u-5.125673
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u12924.249
u u u u usigma_e u| u u.21039626
u u u u u u u u urho u| u u u u u u u u u u1 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u26) u= u4.07 u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0039

. uestimates ustore ufixed
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xtreg uroa ucm ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.1374 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.7075 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.1016 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(6) u u u u u u= u u u u u u u1.79
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.9378

------------------------------------------------------------------------------
u u u u u u u u uroa u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u u u ucm u| u u u.0346642 u u u.0408332 u u u u u0.85 u u u0.396 u u u u-.0453675 u u u u.1146959
u u u u u u u u u ucc u| u u u.0497651 u u u.0754577 u u u u u0.66 u u u0.510 u u u u-.0981292 u u u u.1976595
u u u u u u u u ucmy u| u u u.0002566 u u u.0259755 u u u u u0.01 u u u0.992 u u u u-.0506543 u u u u.0511676
u u u u u u u u utct u| u u-.3962471 u u u.4513619 u u u u-0.88 u u u0.380 u u u u u u-1.2809 u u u u.4884059
u u u u u u u u uacl u| u u-.0094174 u u u.0435145 u u u u-0.22 u u u0.829 u u u u-.0947043 u u u u.0758695
u u u u u u u u upcs u| u u u.0694115 u u u.1950979 u u u u u0.36 u u u0.722 u u u u-.3129735 u u u u.4517964
u u u u u u u_cons u| u u-.2111376 u u u.9519038 u u u u-0.22 u u u0.824 u u u u-2.076835 u u u u u1.65456
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u.07021541
u u u u usigma_e u| u u.21039626
u u u u u u u u urho u| u u.10021394 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------

. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u u u u ucm u| u u u-.1685949 u u u u u.0346642 u u u u u u u u-.203259 u u u u u u u u.0922475
u u u u u u u u u ucc u| u u u u8412.227 u u u u u.0497651 u u u u u u u u8412.177 u u u u u u u u3149.401
u u u u u u u u ucmy u| u u u u.1511034 u u u u u.0002566 u u u u u u u u.1508467 u u u u u u u u.2460183
u u u u u u u u utct u| u u u-4842.884 u u u u-.3962471 u u u u u u u-4842.488 u u u u u u u u2376.364
u u u u u u u u uacl u| u u u-5.678667 u u u u-.0094174 u u u u u u u u-5.66925 u u u u u u u u2.365645
u u u u u u u u upcs u| u u u u1186.638 u u u u u.0694115 u u u u u u u u1186.568 u u u u u u u u1292.569
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg

u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic
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u u u u u u u u u u u u u u u u u uchi2(4) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u17.84
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.0013

. uxtreg uroe ucm ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.1559 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.0028 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.0022 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(6,26) u u u u u u u u u u u= u u u u u u u0.80
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.5784

------------------------------------------------------------------------------
u u u u u u u u uroe u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u u u ucm u| u u u-.090055 u u u.0812108 u u u u-1.11 u u u0.278 u u u u-.2569861 u u u u.0768761
u u u u u u u u u ucc u| u u u665.9141 u u u2535.319 u u u u u0.26 u u u0.795 u u u u u-4545.51 u u u u5877.338
u u u u u u u u ucmy u| u u-.1399286 u u u.1991496 u u u u-0.70 u u u0.489 u u u u-.5492864 u u u u.2694292
u u u u u u u u utct u| u u-371.6107 u u u1913.012 u u u u-0.19 u u u0.847 u u u u-4303.863 u u u u3560.642
u u u u u u u u uacl u| u u u.5627625 u u u1.904705 u u u u u0.30 u u u0.770 u u u u-3.352415 u u u u u4.47794
u u u u u u u u upcs u| u u-148.3222 u u u1040.539 u u u u-0.14 u u u0.888 u u u u-2287.182 u u u u1990.537
u u u u u u u_cons u| u u-10369.38 u u u u40470.2 u u u u-0.26 u u u0.800 u u u u-93557.05 u u u u u72818.3
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u1037.4272
u u u u usigma_e u| u u.21444552
u u u u u u u u urho u| u u.99999996 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u26) u= u7.89 u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0000

. uestimates ustore ufixed

. u
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. uxtreg uroe ucm ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.1438 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.3185 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.2625 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(6) u u u u u u= u u u u u u22.17
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.0000

------------------------------------------------------------------------------
u u u u u u u u uroe u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u u u ucm u| u u-.0616011 u u u.0643364 u u u u-0.96 u u u0.338 u u u u-.1876981 u u u u u.064496
u u u u u u u u u ucc u| u u u.2274241 u u u.0456515 u u u u u4.98 u u u0.000 u u u u u.0525502 u u u u.6800167
u u u u u u u u ucmy u| u u-.0055591 u u u.0907405 u u u u-0.06 u u u0.951 u u u u-.1834072 u u u u.1722891
u u u u u u u u utct u| u u u.3097548 u u u1.622127 u u u u u0.19 u u u0.849 u u u u-2.869555 u u u u3.489065
u u u u u u u u uacl u| u u u.0379628 u u u.1532328 u u u u u0.25 u u u0.804 u u u u-.2623679 u u u u.3382935
u u u u u u u u upcs u| u u u.5460678 u u u.0751707 u u u u u7.26 u u u0.000 u u u u-.9272502 u u u u2.019386
u u u u u u u_cons u| u u u u.395359 u u u3.445546 u u u u u0.11 u u u0.909 u u u u-6.357788 u u u u7.148506
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u.64959784
u u u u usigma_e u| u u.21444552
u u u u u u u u urho u| u u.90172992 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------

. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u u u u ucm u| u u u u-.090055 u u u u-.0616011 u u u u u u u-.0284539 u u u u u u u u.0461933
u u u u u u u u u ucc u| u u u u665.9141 u u u u-.0227424 u u u u u u u u665.9369 u u u u u u u u2472.615
u u u u u u u u ucmy u| u u u-.1399286 u u u u-.0055591 u u u u u u u-.1343696 u u u u u u u u.1717241
u u u u u u u u utct u| u u u-371.6107 u u u u u.3097548 u u u u u u u-371.9205 u u u u u u u u1865.698
u u u u u u u u uacl u| u u u u.5627625 u u u u u.0379628 u u u u u u u u.5247997 u u u u u u u u1.851266
u u u u u u u u upcs u| u u u-148.3222 u u u u u.5460678 u u u u u u u-148.8682 u u u u u u u u1014.804
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg

u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic
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u u u u u u u u u u u u u u u u u uchi2(4) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u u3.74
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.4421

. uxtreg unim ucm ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.5087 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.4101 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.2822 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(6,26) u u u u u u u u u u u= u u u u u u u4.49
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.0030

------------------------------------------------------------------------------
u u u u u u u u unim u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u u u ucm u| u u-.8397175 u u u1.358305 u u u u-0.62 u u u0.542 u u u u-3.631753 u u u u1.952318
u u u u u u u u u ucc u| u u u14.17033 u u u4.240494 u u u u u3.34 u u u0.003 u u u u u5.453875 u u u u u22.8868
u u u u u u u u ucmy u| u u u1.830524 u u u3.330912 u u u u u0.55 u u u0.587 u u u u-5.016263 u u u u8.677312
u u u u u u u u utct u| u u-6.991001 u u u3.199643 u u u u-2.18 u u u0.038 u u u u-13.56796 u u u-.4140412
u u u u u u u u uacl u| u u-.8877121 u u u.3185749 u u u u-2.79 u u u0.010 u u u u-1.542552 u u u-.2328721
u u u u u u u u upcs u| u u-1.378805 u u u1.740373 u u u u-0.79 u u u0.435 u u u u-4.956193 u u u u2.198582
u u u u u u u_cons u| u u-22.27053 u u u6.768915 u u u u-3.29 u u u0.003 u u u u-36.18423 u u u-8.356825
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u219594.89
u u u u usigma_e u| u u3.5867471
u u u u u u u u urho u| u u u u u u u u u u1 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u26) u= u10.34 u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0000

. uestimates ustore ufixed

. u
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. uxtreg unim ucm ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.0339 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.3243 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.2304 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(6) u u u u u u= u u u u u u u1.42
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.9645

------------------------------------------------------------------------------
u u u u u u u u unim u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u u u ucm u| u u u.8423655 u u u1.392272 u u u u u0.61 u u u0.545 u u u u-1.886438 u u u u3.571169
u u u u u u u u u ucc u| u u u2.150035 u u u5.244266 u u u u u0.41 u u u0.682 u u u u-8.128537 u u u u12.42861
u u u u u u u u ucmy u| u u-.6584149 u u u1.880637 u u u u-0.35 u u u0.726 u u u u-4.344395 u u u u3.027566
u u u u u u u u utct u| u u u7.361122 u u u33.08851 u u u u u0.22 u u u0.824 u u u u-57.49117 u u u u72.21341
u u u u u u u u uacl u| u u u.6039658 u u u3.136659 u u u u u0.19 u u u0.847 u u u u-5.543772 u u u u6.751704
u u u u u u u u upcs u| u u-6.591245 u u u15.39583 u u u u-0.43 u u u0.669 u u u u-36.76652 u u u u23.58403
u u u u u u u_cons u| u u u u-27.526 u u u70.26232 u u u u-0.39 u u u0.695 u u u u-165.2376 u u u u110.1856
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u10.066952
u u u u usigma_e u| u u3.5867471
u u u u u u u u urho u| u u.88735707 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------

. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u u u u ucm u| u u u-.8397175 u u u u u.8423655 u u u u u u u-1.682083 u u u u u u u u1.026164
u u u u u u u u u ucc u| u u u u141703.3 u u u u u2.150035 u u u u u u u u141701.2 u u u u u u u u53995.68
u u u u u u u u ucmy u| u u u u1.830524 u u u u-.6584149 u u u u u u u u2.488939 u u u u u u u u3.801629
u u u u u u u u utct u| u u u-69910.01 u u u u u7.361122 u u u u u u u-69917.37 u u u u u u u u40742.14
u u u u u u u u uacl u| u u u-88.77121 u u u u u.6039658 u u u u u u u-89.37518 u u u u u u u u40.44379
u u u u u u u u upcs u| u u u-13788.05 u u u u-6.591245 u u u u u u u-13781.46 u u u u u u u u22160.76
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg

u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic
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u u u u u u u u u u u u u u u u u uchi2(4) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u15.18
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.0043

. uxtreg ucb ucm ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.7009 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.2655 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.2460 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(6,26) u u u u u u u u u u u= u u u u u u10.16
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.0000

------------------------------------------------------------------------------
u u u u u u u u u ucb u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u u u ucm u| u u u.0634864 u u u.0819671 u u u u u0.77 u u u0.446 u u u u-.1049994 u u u u.2319721
u u u u u u u u u ucc u| u u u850.8177 u u u2558.931 u u u u u0.33 u u u0.742 u u u u-4409.141 u u u u6110.776
u u u u u u u u ucmy u| u u-.1478453 u u u.2010043 u u u u-0.74 u u u0.469 u u u u-.5610155 u u u u.2653249
u u u u u u u u utct u| u u u2335.318 u u u1930.828 u u u u u1.21 u u u0.237 u u u u-1633.557 u u u u6304.192
u u u u u u u u uacl u| u u u.1914706 u u u1.922444 u u u u u0.10 u u u0.921 u u u u-3.760169 u u u u4.143111
u u u u u u u u upcs u| u u u1450.978 u u u u1050.23 u u u u u1.38 u u u0.179 u u u u-707.8014 u u u u3609.757
u u u u u u u_cons u| u u-16981.21 u u u u40847.1 u u u u-0.42 u u u0.681 u u u u-100943.6 u u u u66981.21
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u1724.9754
u u u u usigma_e u| u u.21644269
u u u u u u u u urho u| u u.99999998 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u26) u= u9.28 u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0000

. uestimates ustore ufixed

. u
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. uxtreg ucb ucm ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.1198 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.9886 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.9197 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(6) u u u u u u= u u u u u119.19
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.0000

------------------------------------------------------------------------------
u u u u u u u u u ucb u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u u u ucm u| u u-.3811704 u u u u.071041 u u u u-5.37 u u u0.000 u u u u-.5204083 u u u-.2419325
u u u u u u u u u ucc u| u u-.4823232 u u u.1420427 u u u u-3.40 u u u0.001 u u u u-.7607218 u u u-.2039246
u u u u u u u u ucmy u| u u-.1309248 u u u.0504222 u u u u-2.60 u u u0.009 u u u u-.2297505 u u u-.0320992
u u u u u u u u utct u| u u u3.202882 u u u.8584135 u u u u u3.73 u u u0.000 u u u u u1.520422 u u u u4.885342
u u u u u u u u uacl u| u u u.5765655 u u u.0827628 u u u u u6.97 u u u0.000 u u u u u.4143533 u u u u.7387777
u u u u u u u u upcs u| u u u1.356805 u u u.3812993 u u u u u3.56 u u u0.000 u u u u u.6094718 u u u u2.104138
u u u u u u u_cons u| u u u14.74991 u u u1.812394 u u u u u8.14 u u u0.000 u u u u u11.19768 u u u u18.30213
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u.15490183
u u u u usigma_e u| u u.21644269
u u u u u u u u urho u| u u.33870545 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------

. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u u u u ucm u| u u u u.0634864 u u u u-.3811704 u u u u u u u u.4446567 u u u u u u u u.1110861
u u u u u u u u u ucc u| u u u u850.8177 u u u u-.4823232 u u u u u u u u u u u851.3 u u u u u u u u4116.527
u u u u u u u u ucmy u| u u u-.1478453 u u u u-.1309248 u u u u u u u-.0169205 u u u u u u u u.3193981
u u u u u u u u utct u| u u u u2335.318 u u u u u3.202882 u u u u u u u u2332.115 u u u u u u u u3106.104
u u u u u u u u uacl u| u u u u.1914706 u u u u u.5765655 u u u u u u u-.3850948 u u u u u u u u3.091508
u u u u u u u u upcs u| u u u u1450.978 u u u u u1.356805 u u u u u u u u1449.621 u u u u u u u u1689.495
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg

u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic
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u u u u u u u u u u u u u u u u u uchi2(4) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u u8.52
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.0743

. uxtreg uoi ucm ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.5410 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.0091 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.0067 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(6,26) u u u u u u u u u u u= u u u u u u u5.11
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.0014

------------------------------------------------------------------------------
u u u u u u u u u uoi u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u u u ucm u| u u-.0385412 u u u.0951561 u u u u-0.41 u u u0.689 u u u u-.2341373 u u u u.1570549
u u u u u u u u u ucc u| u u-277.4591 u u u2970.678 u u u u-0.09 u u u0.926 u u u u-6383.775 u u u u5828.857
u u u u u u u u ucmy u| u u-.1677881 u u u u.233347 u u u u-0.72 u u u0.479 u u u u-.6474398 u u u u.3118636
u u u u u u u u utct u| u u u u4474.37 u u u u2241.51 u u u u u2.00 u u u0.056 u u u u-133.1191 u u u u9081.859
u u u u u u u u uacl u| u u u1.489164 u u u2.231776 u u u u u0.67 u u u0.510 u u u u-3.098318 u u u u6.076645
u u u u u u u u upcs u| u u-824.3737 u u u1219.218 u u u u-0.68 u u u0.505 u u u u-3330.513 u u u u1681.765
u u u u u u u_cons u| u u u819.6781 u u u47419.64 u u u u u0.02 u u u0.986 u u u u-96652.78 u u u u98292.14
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u847.79589
u u u u usigma_e u| u u.25126957
u u u u u u u u urho u| u u.99999991 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u26) u= u5.02 u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0011

. uestimates ustore ufixed

. u
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. uxtreg uoi ucm ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.0793 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.9826 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.7132 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(6) u u u u u u= u u u u u u82.06
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.0000

------------------------------------------------------------------------------
u u u u u u u u u uoi u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u u u ucm u| u u-.0029898 u u u.0438265 u u u u-0.07 u u u0.946 u u u u-.0888882 u u u u.0829086
u u u u u u u u u ucc u| u u u u.284249 u u u.0790378 u u u u u3.60 u u u0.000 u u u u u.1293378 u u u u.4391603
u u u u u u u u ucmy u| u u u u u.03868 u u u.0268897 u u u u u1.44 u u u0.150 u u u u-.0140227 u u u u.0913828
u u u u u u u u utct u| u u-1.603147 u u u.4710956 u u u u-3.40 u u u0.001 u u u u-2.526477 u u u-.6798161
u u u u u u u u uacl u| u u u-.240699 u u u.0454117 u u u u-5.30 u u u0.000 u u u u-.3297044 u u u-.1516937
u u u u u u u u upcs u| u u u.7558997 u u u.2015272 u u u u u3.75 u u u0.000 u u u u u.3609137 u u u u1.150886
u u u u u u u_cons u| u u u4.470566 u u u.9931422 u u u u u4.50 u u u0.000 u u u u u2.524043 u u u u6.417089
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u u u u u u u u u0
u u u u usigma_e u| u u.25126957
u u u u u u u u urho u| u u u u u u u u u u0 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------

. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u u u u ucm u| u u u-.0385412 u u u u-.0029898 u u u u u u u-.0355514 u u u u u u u u.1218758
u u u u u u u u u ucc u| u u u-277.4591 u u u u u u.284249 u u u u u u u-277.7433 u u u u u u u u4043.371
u u u u u u u u ucmy u| u u u-.1677881 u u u u u u u.03868 u u u u u u u-.2064681 u u u u u u u u.3164668
u u u u u u u u utct u| u u u u u4474.37 u u u u-1.603147 u u u u u u u u4475.973 u u u u u u u u3050.904
u u u u u u u u uacl u| u u u u1.489164 u u u u u-.240699 u u u u u u u u1.729863 u u u u u u u u3.037317
u u u u u u u u upcs u| u u u-824.3737 u u u u u.7558997 u u u u u u u-825.1296 u u u u u u u u u1659.47
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg

u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic
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u u u u u u u u u u u u u u u u u uchi2(4) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u u8.44
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.0781

Predictors uof uCredit uRisk uManagement uand uMicrofinance uBank uPerformance

. uxtreg uroa unplr uca ullpdr uaq ulr ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.6685 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.0435 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.0103 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(10,22) u u u u u u u u u u= u u u u u u u4.44
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.0017

------------------------------------------------------------------------------
u u u u u u u u uroa u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u u.0670451 u u u.4550287 u u u u u0.15 u u u0.884 u u u u-.8766266 u u u u1.010717
u u u u u u u u u uca u| u u u4.408742 u u u3.415989 u u u u u1.29 u u u0.210 u u u u-2.675586 u u u u11.49307
u u u u u u ullpdr u| u u-.1236316 u u u.0354377 u u u u-3.49 u u u0.002 u u u u-.1971248 u u u-.0501383
u u u u u u u u u uaq u| u u u.0368911 u u u.4175668 u u u u u0.09 u u u0.930 u u u u-.8290894 u u u u.9028717
u u u u u u u u u ulr u| u u u4.403883 u u u3.477878 u u u u u1.27 u u u0.219 u u u u-2.808794 u u u u11.61656
u u u u u u u u u ucc u| u u u8.142661 u u u2.491289 u u u u u3.27 u u u0.004 u u u u u2.976043 u u u u13.30928
u u u u u u u u ucmy u| u u u u.033886 u u u.1696144 u u u u u0.20 u u u0.843 u u u u-.3178726 u u u u.3856447
u u u u u u u u utct u| u u-3.421974 u u u1.812724 u u u u-1.89 u u u0.072 u u u u-7.181333 u u u u u.337385
u u u u u u u u uacl u| u u-5.289412 u u u1.919612 u u u u-2.76 u u u0.012 u u u u-9.270443 u u u-1.308381
u u u u u u u u upcs u| u u u1.133532 u u u.9453078 u u u u u1.20 u u u0.243 u u u u-.8269162 u u u u3.093981
u u u u u u u_cons u| u u-12.98056 u u u3.971672 u u u u-3.27 u u u0.004 u u u u u-21.2173 u u u-4.743814
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u12572.332
u u u u usigma_e u| u u.17618114
u u u u u u u u urho u| u u u u u u u u u u1 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u22) u= u3.41 u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0127

. uestimates ustore ufixed
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. uxtreg uroa unplr uca ullpdr uaq ulr ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.3386 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.9283 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.4720 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(10) u u u u u= u u u u u u25.93
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.0038

------------------------------------------------------------------------------
u u u u u u u u uroa u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u-.4964117 u u u.5134028 u u u u-0.97 u u u0.334 u u u u-1.502663 u u u u.5098393
u u u u u u u u u uca u| u u-7.057768 u u u2.957304 u u u u-2.39 u u u0.017 u u u u-12.85398 u u u-1.261559
u u u u u u ullpdr u| u u-.0592365 u u u.0279043 u u u u-2.12 u u u0.034 u u u u-.1139279 u u u-.0045452
u u u u u u u u u uaq u| u u-.4101446 u u u.4882693 u u u u-0.84 u u u0.401 u u u u-1.367135 u u u u.5468456
u u u u u u u u u ulr u| u u-7.329041 u u u2.982934 u u u u-2.46 u u u0.014 u u u u-13.17549 u u u-1.482598
u u u u u u u u u ucc u| u u u.1323566 u u u.0536653 u u u u u2.47 u u u0.014 u u u u u.0271745 u u u u.2375387
u u u u u u u u ucmy u| u u u-.023992 u u u.0197292 u u u u-1.22 u u u0.224 u u u u-.0626604 u u u u.0146765
u u u u u u u u utct u| u u-.0000801 u u u.4272523 u u u u-0.00 u u u1.000 u u u u-.8374792 u u u u.8373189
u u u u u u u u uacl u| u u-.0237237 u u u.0332618 u u u u-0.71 u u u0.476 u u u u-.0889156 u u u u.0414683
u u u u u u u u upcs u| u u u-.054508 u u u.1389284 u u u u-0.39 u u u0.695 u u u u-.3268028 u u u u.2177867
u u u u u u u_cons u| u u-2.418459 u u u.8822905 u u u u-2.74 u u u0.006 u u u u-4.147717 u u u-.6892019
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u u u u u u u u u0
u u u u usigma_e u| u u.17618114
u u u u u u u u urho u| u u u u u u u u u u0 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u u u.0670451 u u u u-.4964117 u u u u u u u u.5634568 u u u u u u u u.2528333
u u u u u u u u u uca u| u u u u4.408742 u u u u-7.057768 u u u u u u u u11.46651 u u u u u u u u3.116407
u u u u u u ullpdr u| u u u-.1236316 u u u u-.0592365 u u u u u u u u-.064395 u u u u u u u u.0347532
u u u u u u u u u uaq u| u u u u.0368911 u u u u-.4101446 u u u u u u u u.4470357 u u u u u u u u.1933743
u u u u u u u u u ulr u| u u u u4.403883 u u u u-7.329041 u u u u u u u u11.73292 u u u u u u u u3.199157
u u u u u u u u u ucc u| u u u u8142.661 u u u u u.1323566 u u u u u u u u8142.529 u u u u u u u u3133.255
u u u u u u u u ucmy u| u u u u u.033886 u u u u u-.023992 u u u u u u u u u.057878 u u u u u u u u u.212407
u u u u u u u u utct u| u u u-3421.974 u u u u-.0000801 u u u u u u u-3421.974 u u u u u u u u2279.834
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u u u u u u u u uacl u| u u u-5.289412 u u u u-.0237237 u u u u u u u-5.265688 u u u u u u u u2.414036
u u u u u u u u upcs u| u u u u1133.532 u u u u u-.054508 u u u u u u u u1133.587 u u u u u u u u1188.899
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg
u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic

u u u u u u u u u u u u u u u u u uchi2(5) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u14.96
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.0105
u u u u u u u u u u u u u u u u(V_b-V_B uis unot upositive udefinite)

. uxtreg uroe unplr uca ullpdr uaq ulr ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.3801 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.0106 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.0085 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(10,22) u u u u u u u u u u= u u u u u u u1.35
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.2665

------------------------------------------------------------------------------
u u u u u u u u uroe u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u u1.013339 u u u.5159729 u u u u u1.96 u u u0.062 u u u u-.0567229 u u u u2.083402
u u u u u u u u u uca u| u u u.4899955 u u u3.873509 u u u u u0.13 u u u0.900 u u u u-7.543171 u u u u8.523162
u u u u u u ullpdr u| u u-.0408632 u u u u.040184 u u u u-1.02 u u u0.320 u u u u-.1241997 u u u u.0424733
u u u u u u u u u uaq u| u u u1.014164 u u u.4734935 u u u u u2.14 u u u0.044 u u u u u.0321985 u u u u u1.99613
u u u u u u u u u ulr u| u u u.3924426 u u u3.943687 u u u u u0.10 u u u0.922 u u u u-7.786263 u u u u8.571148
u u u u u u u u u ucc u| u u u u1591.92 u u u u2824.96 u u u u u0.56 u u u0.579 u u u u-4266.688 u u u u7450.528
u u u u u u u u ucmy u| u u-.1530198 u u u.1923316 u u u u-0.80 u u u0.435 u u u u-.5518912 u u u u.2458516
u u u u u u u u utct u| u u-187.3797 u u u2055.511 u u u u-0.09 u u u0.928 u u u u-4450.248 u u u u4075.489
u u u u u u u u uacl u| u u-.1514826 u u u2.176715 u u u u-0.07 u u u0.945 u u u u-4.665713 u u u u4.362748
u u u u u u u u upcs u| u u-58.30297 u u u1071.917 u u u u-0.05 u u u0.957 u u u u-2281.324 u u u u2164.718
u u u u u u u_cons u| u u-25649.13 u u u45036.17 u u u u-0.57 u u u0.575 u u u u-119048.4 u u u u67750.16
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u2492.9782
u u u u usigma_e u| u u.19977793
u u u u u u u u urho u| u u.99999999 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u22) u= u4.40 u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0034
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. uestimates ustore ufixed

. u

. uxtreg uroe unplr uca ullpdr uaq ulr ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.1117 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.9092 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.7039 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(10) u u u u u= u u u u u u68.93
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.0000

------------------------------------------------------------------------------
u u u u u u u u uroe u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u-.1509588 u u u.6247626 u u u u-0.24 u u u0.809 u u u u-1.375471 u u u u1.073553
u u u u u u u u u uca u| u u-6.592899 u u u3.598759 u u u u-1.83 u u u0.067 u u u u-13.64634 u u u u.4605394
u u u u u u ullpdr u| u u u.0615986 u u u.0339568 u u u u u1.81 u u u0.070 u u u u-.0049556 u u u u.1281528
u u u u u u u u u uaq u| u u u.2595368 u u u.5941775 u u u u u0.44 u u u0.662 u u u u-.9050298 u u u u1.424103
u u u u u u u u u ulr u| u u-6.833133 u u u3.629949 u u u u-1.88 u u u0.060 u u u u u-13.9477 u u u u.2814361
u u u u u u u u u ucc u| u u u.2239847 u u u.0653056 u u u u u3.43 u u u0.001 u u u u u u.095988 u u u u.3519814
u u u u u u u u ucmy u| u u u.0418267 u u u.0240085 u u u u u1.74 u u u0.081 u u u u-.0052291 u u u u.0888825
u u u u u u u u utct u| u u u.7086084 u u u.5199256 u u u u u1.36 u u u0.173 u u u u u-.310427 u u u u1.727644
u u u u u u u u uacl u| u u-.0442065 u u u.0404765 u u u u-1.09 u u u0.275 u u u u-.1235389 u u u u.0351259
u u u u u u u u upcs u| u u u.6726092 u u u.1690628 u u u u u3.98 u u u0.000 u u u u u.3412523 u u u u1.003966
u u u u u u u_cons u| u u-4.997769 u u u1.073664 u u u u-4.65 u u u0.000 u u u u-7.102112 u u u-2.893426
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u u u u u u u u u0
u u u u usigma_e u| u u.19977793
u u u u u u u u urho u| u u u u u u u u u u0 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
. uhausman ufixed u., usigmamore
u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u u u1.013339 u u u u-.1509588 u u u u u u u u1.164298 u u u u u u u u.3076742
u u u u u u u u u uca u| u u u u.4899955 u u u u-6.592899 u u u u u u u u7.082894 u u u u u u u u3.792373
u u u u u u ullpdr u| u u u-.0408632 u u u u u.0615986 u u u u u u u-.1024618 u u u u u u u u.0422913
u u u u u u u u u uaq u| u u u u1.014164 u u u u u.2595368 u u u u u u u u.7546272 u u u u u u u u.2353182
u u u u u u u u u ulr u| u u u u.3924426 u u u u-6.833133 u u u u u u u u7.225576 u u u u u u u u3.893071
u u u u u u u u u ucc u| u u u u u1591.92 u u u u u.2239847 u u u u u u u u1591.696 u u u u u u u u3812.875
u u u u u u u u ucmy u| u u u-.1530198 u u u u u.0418267 u u u u u u u-.1948465 u u u u u u u u.2584792
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u u u u u u u u utct u| u u u-187.3797 u u u u u.7086084 u u u u u u u-188.0884 u u u u u u u u2774.342
u u u u u u u u uacl u| u u u-.1514826 u u u u-.0442065 u u u u u u u-.1072761 u u u u u u u u2.937654
u u u u u u u u upcs u| u u u-58.30297 u u u u u.6726092 u u u u u u u-58.97558 u u u u u u u u1446.777
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg
u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic

u u u u u u u u u u u u u u u u u uchi2(5) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u u5.60
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.3466
u u u u u u u u u u u u u u u u(V_b-V_B uis unot upositive udefinite)

. uxtreg unim unplr uca ullpdr uaq ulr ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.7413 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.4195 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.2887 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(10,22) u u u u u u u u u u= u u u u u u u6.30
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.0002

------------------------------------------------------------------------------
u u u u u u u u unim u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u u-2.94911 u u u7.307788 u u u u-0.40 u u u0.690 u u u u-18.10454 u u u u12.20632
u u u u u u u u u uca u| u u-24.25698 u u u54.86099 u u u u-0.44 u u u0.663 u u u u-138.0317 u u u u89.51776
u u u u u u ullpdr u| u u-.9957366 u u u u.569131 u u u u-1.75 u u u0.094 u u u u-2.176042 u u u u.1845689
u u u u u u u u u uaq u| u u-3.567422 u u u6.706148 u u u u-0.53 u u u0.600 u u u u-17.47512 u u u u10.34028
u u u u u u u u u ulr u| u u-29.71377 u u u55.85493 u u u u-0.53 u u u0.600 u u u u-145.5498 u u u u86.12226
u u u u u u u u u ucc u| u u u12.32058 u u u4.001026 u u u u u3.08 u u u0.005 u u u u u u4.02296 u u u u u20.6182
u u u u u u u u ucmy u| u u-.1523571 u u u2.724017 u u u u-0.06 u u u0.956 u u u u-5.801622 u u u u5.496908
u u u u u u u u utct u| u u-2.949345 u u u2.911246 u u u u-1.01 u u u0.322 u u u u-8.986898 u u u u3.088209
u u u u u u u u uacl u| u u-.7744492 u u u.3082908 u u u u-2.51 u u u0.020 u u u u-1.413805 u u u-.1350931
u u u u u u u u upcs u| u u u-2.01673 u u u u1.51817 u u u u-1.33 u u u0.198 u u u u-5.165222 u u u u1.131762
u u u u u u u_cons u| u u-19.60607 u u u6.378529 u u u u-3.07 u u u0.006 u u u u-32.83433 u u u-6.377812
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u192840.63
u u u u usigma_e u| u u2.8294799
u u u u u u u u urho u| u u u u u u u u u u1 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u22) u= u8.42 u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0001
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. uestimates ustore ufixed

. u

. uxtreg unim unplr uca ullpdr uaq ulr ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.2593 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.9529 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.7032 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(10) u u u u u= u u u u u u68.72
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.0000

------------------------------------------------------------------------------
u u u u u u u u unim u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u u4.353863 u u u10.95196 u u u u u0.40 u u u0.691 u u u u-17.11159 u u u u25.81932
u u u u u u u u u uca u| u u u107.2224 u u u63.08552 u u u u u1.70 u u u0.089 u u u u-16.42297 u u u u230.8677
u u u u u u ullpdr u| u u-3.182892 u u u.5952567 u u u u-5.35 u u u0.000 u u u u-4.349573 u u u u-2.01621
u u u u u u u u u uaq u| u u-.3742959 u u u10.41581 u u u u-0.04 u u u0.971 u u u u-20.78891 u u u u20.04032
u u u u u u u u u ulr u| u u u107.2852 u u u63.63227 u u u u u1.69 u u u0.092 u u u u-17.43173 u u u u232.0022
u u u u u u u u u ucc u| u u u.3103442 u u u1.144794 u u u u u0.27 u u u0.786 u u u u-1.933412 u u u u u u2.5541
u u u u u u u u ucmy u| u u-.0617499 u u u.4208644 u u u u-0.15 u u u0.883 u u u u-.8866289 u u u u.7631292
u u u u u u u u utct u| u u-.5900026 u u u u9.11419 u u u u-0.06 u u u0.948 u u u u-18.45349 u u u u17.27348
u u u u u u u u uacl u| u u u.3098465 u u u.7095444 u u u u u0.44 u u u0.662 u u u u-1.080835 u u u u1.700528
u u u u u u u u upcs u| u u-1.161541 u u u2.963636 u u u u-0.39 u u u0.695 u u u u-6.970161 u u u u4.647079
u u u u u u u_cons u| u u u10.83292 u u u18.82111 u u u u u0.58 u u u0.565 u u u u-26.05578 u u u u47.72163
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u u u u u u u u u0
u u u u usigma_e u| u u2.8294799
u u u u u u u u urho u| u u u u u u u u u u0 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------

. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u u u-2.94911 u u u u u4.353863 u u u u u u u-7.302973 u u u u u u u u5.393466
u u u u u u u u u uca u| u u u-24.25698 u u u u u107.2224 u u u u u u u-131.4794 u u u u u u u u66.47952
u u u u u u ullpdr u| u u u-.9957366 u u u u-3.182892 u u u u u u u u2.187155 u u u u u u u u.7413582
u u u u u u u u u uaq u| u u u-3.567422 u u u u-.3742959 u u u u u u u-3.193126 u u u u u u u u4.125081
u u u u u u u u u ulr u| u u u-29.71377 u u u u u107.2852 u u u u u u u u-136.999 u u u u u u u u68.24475



262

u u u u u u u u u ucc u| u u u u123205.8 u u u u u.3103442 u u u u u u u u123205.5 u u u u u u u u66838.93
u u u u u u u u ucmy u| u u u-.1523571 u u u u-.0617499 u u u u u u u-.0906072 u u u u u u u u4.531088
u u u u u u u u utct u| u u u-29493.45 u u u u-.5900026 u u u u u u u-29492.86 u u u u u u u u48633.66
u u u u u u u u uacl u| u u u-77.44492 u u u u u.3098465 u u u u u u u-77.75477 u u u u u u u u51.49648
u u u u u u u u upcs u| u u u u-20167.3 u u u u-1.161541 u u u u u u u-20166.14 u u u u u u u u25361.71
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg

u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic

u u u u u u u u u u u u u u u u u uchi2(5) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u18.11
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.0028
u u u u u u u u u u u u u u u u(V_b-V_B uis unot upositive udefinite)
u

. uxtreg ucb unplr uca ullpdr uaq ulr ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.8532 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.0863 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.0800 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(10,22) u u u u u u u u u u= u u u u u u12.79
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.0000

------------------------------------------------------------------------------
u u u u u u u u u ucb u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u-.6678769 u u u.4257239 u u u u-1.57 u u u0.131 u u u u-1.550774 u u u u.2150205
u u u u u u u u u uca u| u u u-13.4786 u u u3.195993 u u u u-4.22 u u u0.000 u u u u-20.10669 u u u-6.850521
u u u u u u ullpdr u| u u u.0851773 u u u.0331554 u u u u u2.57 u u u0.018 u u u u u.0164172 u u u u.1539374
u u u u u u u u u uaq u| u u-.5698819 u u u.3906747 u u u u-1.46 u u u0.159 u u u u-1.380092 u u u u.2403278
u u u u u u u u u ulr u| u u-13.58437 u u u3.253895 u u u u-4.17 u u u0.000 u u u u-20.33254 u u u-6.836205
u u u u u u u u u ucc u| u u-2.943196 u u u2.330845 u u u u-1.26 u u u0.220 u u u u-7.777073 u u u u1.890682
u u u u u u u u ucmy u| u u-.1403534 u u u.1586909 u u u u-0.88 u u u0.386 u u u u-.4694581 u u u u.1887513
u u u u u u u u utct u| u u u3.945687 u u u1.695981 u u u u u2.33 u u u0.030 u u u u u.4284384 u u u u7.462936
u u u u u u u u uacl u| u u u2.778079 u u u1.795985 u u u u u1.55 u u u0.136 u u u u-.9465657 u u u u6.502724
u u u u u u u u upcs u| u u u.2803967 u u u.8844281 u u u u u0.32 u u u0.754 u u u u-1.553795 u u u u2.114588
u u u u u u u_cons u| u u u4.390873 u u u3.715888 u u u u u1.18 u u u0.250 u u u u-3.315407 u u u u12.09715
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u4.4804247
u u u u usigma_e u| u u.16483473
u u u u u u u u urho u| u u u u u u u u u u1 u u u(fraction uof uvariance udue uto uu_i)
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------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u22) u= u7.16 u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0002

. uestimates ustore ufixed

. u

. uxtreg ucb unplr uca ullpdr uaq ulr ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.5692 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.9987 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.9646 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(10) u u u u u= u u u u u789.18
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.0000

------------------------------------------------------------------------------
u u u u u u u u u ucb u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u-.6962721 u u u.6022101 u u u u-1.16 u u u0.248 u u u u-1.876582 u u u u u.484038
u u u u u u u u u uca u| u u-10.43039 u u u3.468852 u u u u-3.01 u u u0.003 u u u u-17.22922 u u u-3.631567
u u u u u u ullpdr u| u u u.0363319 u u u.0327311 u u u u u1.11 u u u0.267 u u u u-.0278198 u u u u.1004837
u u u u u u u u u uaq u| u u-.3589158 u u u u.572729 u u u u-0.63 u u u0.531 u u u u-1.481444 u u u u.7636125
u u u u u u u u u ulr u| u u-9.884104 u u u3.498916 u u u u-2.82 u u u0.005 u u u u-16.74185 u u u-3.026355
u u u u u u u u u ucc u| u u-.5408106 u u u.0629482 u u u u-8.59 u u u0.000 u u u u-.6641868 u u u-.4174343
u u u u u u u u ucmy u| u u u-.098041 u u u.0231419 u u u u-4.24 u u u0.000 u u u u-.1433982 u u u-.0526838
u u u u u u u u utct u| u u u2.993267 u u u.5011574 u u u u u5.97 u u u0.000 u u u u u2.011016 u u u u3.975517
u u u u u u u u uacl u| u u u.5808134 u u u.0390154 u u u u14.89 u u u0.000 u u u u u.5043447 u u u u.6572821
u u u u u u u u upcs u| u u u1.412532 u u u u u.16296 u u u u u8.67 u u u0.000 u u u u u1.093136 u u u u1.731928
u u u u u u u_cons u| u u u15.35111 u u u1.034907 u u u u14.83 u u u0.000 u u u u u13.32273 u u u u17.37949
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u u u u u u u u u0
u u u u usigma_e u| u u.16483473
u u u u u u u u urho u| u u u u u u u u u u0 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
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. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u u-.6678769 u u u u-.6962721 u u u u u u u u.0283952 u u u u u u u u.2965678
u u u u u u u u u uca u| u u u u-13.4786 u u u u-10.43039 u u u u u u u-3.048213 u u u u u u u u3.655476
u u u u u u ullpdr u| u u u u.0851773 u u u u u.0363319 u u u u u u u u.0488454 u u u u u u u u.0407647
u u u u u u u u u uaq u| u u u-.5698819 u u u u-.3589158 u u u u u u u-.2109662 u u u u u u u u.2268238
u u u u u u u u u ulr u| u u u-13.58437 u u u u-9.884104 u u u u u u u-3.700267 u u u u u u u u u3.75254
u u u u u u u u u ucc u| u u u-2943.196 u u u u-.5408106 u u u u u u u-2942.655 u u u u u u u u3675.239
u u u u u u u u ucmy u| u u u-.1403534 u u u u u-.098041 u u u u u u u-.0423124 u u u u u u u u.2491487
u u u u u u u u utct u| u u u u3945.687 u u u u u2.993267 u u u u u u u u3942.694 u u u u u u u u2674.195
u u u u u u u u uacl u| u u u u2.778079 u u u u u.5808134 u u u u u u u u2.197266 u u u u u u u u2.831611
u u u u u u u u upcs u| u u u u280.3967 u u u u u1.412532 u u u u u u u u278.9841 u u u u u u u u1394.552
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg

u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic

u u u u u u u u u u u u u u u u u uchi2(5) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u14.80
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.0112
u u u u u u u u u u u u u u u u(V_b-V_B uis unot upositive udefinite)

. uxtreg uoi unplr uca ullpdr uaq ulr ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.6040 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.0110 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.0081 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(10,22) u u u u u u u u u u= u u u u u u u3.36
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.0086

------------------------------------------------------------------------------
u u u u u u u u u uoi u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u u.4885648 u u u.6553112 u u u u u0.75 u u u0.464 u u u u-.8704674 u u u u1.847597
u u u u u u u u u uca u| u u-2.658066 u u u4.919549 u u u u-0.54 u u u0.594 u u u u-12.86059 u u u u7.544455
u u u u u u ullpdr u| u u u.0484264 u u u.0510357 u u u u u0.95 u u u0.353 u u u u-.0574151 u u u u.1542679
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u u u u u u u u u uaq u| u u u.6348385 u u u.6013603 u u u u u1.06 u u u0.303 u u u u-.6123064 u u u u1.881983
u u u u u u u u u ulr u| u u-2.788757 u u u5.008678 u u u u-0.56 u u u0.583 u u u u-13.17612 u u u u7.598605
u u u u u u u u u ucc u| u u u1334.547 u u u3587.839 u u u u u0.37 u u u0.713 u u u u-6106.177 u u u u u8775.27
u u u u u u u u ucmy u| u u-.0892523 u u u.2442707 u u u u-0.37 u u u0.718 u u u u-.5958387 u u u u.4173342
u u u u u u u u utct u| u u u3685.755 u u u2610.601 u u u u u1.41 u u u0.172 u u u u-1728.299 u u u u u9099.81
u u u u u u u u uacl u| u u-.0708885 u u u2.764536 u u u u-0.03 u u u0.980 u u u u-5.804185 u u u u5.662408
u u u u u u u u upcs u| u u-521.7831 u u u1361.388 u u u u-0.38 u u u0.705 u u u u u-3345.13 u u u u2301.564
u u u u u u u_cons u| u u u-24824.4 u u u57198.17 u u u u-0.43 u u u0.669 u u u u-143446.1 u u u u93797.35
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u2428.6654
u u u u usigma_e u| u u u.2537279
u u u u u u u u urho u| u u.99999999 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u22) u= u2.84 u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0287

. uestimates ustore ufixed
u

. uxtreg uoi unplr uca ullpdr uaq ulr ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.2654 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.9932 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.7997 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(10) u u u u u= u u u u u115.78
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.0000

------------------------------------------------------------------------------
u u u u u u u u u uoi u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u u.7320439 u u u.7064035 u u u u u1.04 u u u0.300 u u u u-.6524816 u u u u2.116569
u u u u u u u u u uca u| u u-8.460383 u u u4.069027 u u u u-2.08 u u u0.038 u u u u-16.43553 u u u-.4852365
u u u u u u ullpdr u| u u u u.080114 u u u.0383942 u u u u u2.09 u u u0.037 u u u u u.0048628 u u u u.1553651
u u u u u u u u u uaq u| u u u.9834341 u u u.6718217 u u u u u1.46 u u u0.143 u u u u-.3333123 u u u u2.300181
u u u u u u u u u ulr u| u u u-8.50326 u u u4.104293 u u u u-2.07 u u u0.038 u u u u-16.54753 u u u-.4589939
u u u u u u u u u ucc u| u u u.2903563 u u u.0738394 u u u u u3.93 u u u0.000 u u u u u.1456337 u u u u.4350789
u u u u u u u u ucmy u| u u u u.048956 u u u.0271458 u u u u u1.80 u u u0.071 u u u u-.0042489 u u u u.1021608
u u u u u u u u utct u| u u-.8066295 u u u.5878669 u u u u-1.37 u u u0.170 u u u u-1.958827 u u u u.3455684
u u u u u u u u uacl u| u u-.1876249 u u u.0457657 u u u u-4.10 u u u0.000 u u u u-.2773241 u u u-.0979257
u u u u u u u u upcs u| u u u.7181975 u u u.1911551 u u u u u3.76 u u u0.000 u u u u u.3435405 u u u u1.092854
u u u u u u u_cons u| u u u3.214437 u u u1.213965 u u u u u2.65 u u u0.008 u u u u u.8351088 u u u u5.593765
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u u u u u u u u u0
u u u u usigma_e u| u u u.2537279
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u u u u u u u u urho u| u u u u u u u u u u0 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
. u
. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u u unplr u| u u u u.4885648 u u u u u.7320439 u u u u u u u-.2434791 u u u u u u u u.3478795
u u u u u u u u u uca u| u u u-2.658066 u u u u-8.460383 u u u u u u u u5.802317 u u u u u u u u4.287941
u u u u u u ullpdr u| u u u u.0484264 u u u u u u.080114 u u u u u u u-.0316876 u u u u u u u u.0478177
u u u u u u u u u uaq u| u u u u.6348385 u u u u u.9834341 u u u u u u u-.3485956 u u u u u u u u.2660684
u u u u u u u u u ulr u| u u u-2.788757 u u u u u-8.50326 u u u u u u u u5.714503 u u u u u u u u4.401799
u u u u u u u u u ucc u| u u u u1334.547 u u u u u.2903563 u u u u u u u u1334.256 u u u u u u u u4311.123
u u u u u u u u ucmy u| u u u-.0892523 u u u u u u.048956 u u u u u u u-.1382082 u u u u u u u u u.292256
u u u u u u u u utct u| u u u u3685.755 u u u u-.8066295 u u u u u u u u3686.562 u u u u u u u u u3136.88
u u u u u u u u uacl u| u u u-.0708885 u u u u-.1876249 u u u u u u u u.1167364 u u u u u u u u3.321532
u u u u u u u u upcs u| u u u-521.7831 u u u u u.7181975 u u u u u u u-522.5013 u u u u u u u u1635.835
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg

u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic

u u u u u u u u u u u u u u u u u uchi2(5) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u10.53
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.0614
u u u u u u u u u u u u u u u u(V_b-V_B uis unot upositive udefinite)
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Appendix uVI: uObjective uFive

. uxtreg uroa ucrmi uinf ucrmi_inf ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.5420 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.0452 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.0107 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(8,24) u u u u u u u u u u u= u u u u u u u3.55
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.0075

------------------------------------------------------------------------------
u u u u u u u u uroa u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u ucrmi u| u u-.3035676 u u u.1489036 u u u u-2.04 u u u0.053 u u u u-.6108895 u u u u.0037542
u u u u u u u u uinf u| u u u.0485644 u u u u.023647 u u u u u2.05 u u u0.051 u u u u-.0002406 u u u u.0973695
u u u ucrmi_inf u| u u u u.007437 u u u.0111147 u u u u u0.67 u u u0.510 u u u u-.0155025 u u u u.0303765
u u u u u u u u u ucc u| u u u8.697172 u u u2.732834 u u u u u3.18 u u u0.004 u u u u u3.056879 u u u u14.33746
u u u u u u u u ucmy u| u u u.2339063 u u u.1955495 u u u u u1.20 u u u0.243 u u u u u-.169688 u u u u.6375007
u u u u u u u u utct u| u u-4.463158 u u u u1.93507 u u u u-2.31 u u u0.030 u u u u-8.456948 u u u-.4693693
u u u u u u u u uacl u| u u-5.823748 u u u u2.07052 u u u u-2.81 u u u0.010 u u u u-10.09709 u u u-1.550405
u u u u u u u u upcs u| u u u1.503628 u u u.9777969 u u u u u1.54 u u u0.137 u u u u-.5144458 u u u u3.521701
u u u u u u u_cons u| u u-13.80723 u u u4.350572 u u u u-3.17 u u u0.004 u u u u-22.78637 u u u-4.828093
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u1.3382505
u u u u usigma_e u| u u.19825797
u u u u u u u u urho u| u u u u u u u u u u1 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u24) u= u5.32 u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0009

. uestimates ustore ufixed

. u
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. uxtreg uroa ucrmi uinf ucrmi_inf ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.0674 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.8223 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.1075 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(8) u u u u u u= u u u u u u u3.74
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.8801
------------------------------------------------------------------------------
u u u u u u u u uroa u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u ucrmi u| u u u u.082684 u u u.1781605 u u u u u0.46 u u u0.643 u u u u-.2665041 u u u u.4318721
u u u u u u u u uinf u| u u u u.003444 u u u.0225944 u u u u u0.15 u u u0.879 u u u u-.0408402 u u u u.0477282
u u u ucrmi_inf u| u u-.0023052 u u u.0127962 u u u u-0.18 u u u0.857 u u u u-.0273853 u u u u.0227748
u u u u u u u u u ucc u| u u u.0694014 u u u.0650809 u u u u u1.07 u u u0.286 u u u u-.0581548 u u u u.1969576
u u u u u u u u ucmy u| u u-.0017887 u u u.0219906 u u u u-0.08 u u u0.935 u u u u-.0448896 u u u u.0413122
u u u u u u u u utct u| u u-.5049072 u u u.3870279 u u u u-1.30 u u u0.192 u u u u-1.263468 u u u u.2536535
u u u u u u u u uacl u| u u u-.019965 u u u.0373294 u u u u-0.53 u u u0.593 u u u u-.0931293 u u u u.0531992
u u u u u u u u upcs u| u u u.0557631 u u u.1646046 u u u u u0.34 u u u0.735 u u u u-.2668559 u u u u.3783821
u u u u u u u_cons u| u u-.4729912 u u u.8348369 u u u u-0.57 u u u0.571 u u u u-2.109241 u u u u1.163259
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u u u u u u u u u0
u u u u usigma_e u| u u.19825797
u u u u u u u u urho u| u u u u u u u u u u0 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------

. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u u ucrmi u| u u u-.3035676 u u u u u u.082684 u u u u u u u-.3862516 u u u u u u u u.1097858
u u u u u u u u uinf u| u u u u.0485644 u u u u u u.003444 u u u u u u u u.0451204 u u u u u u u u.0243716
u u u ucrmi_inf u| u u u u u.007437 u u u u-.0023052 u u u u u u u u.0097423 u u u u u u u u.0089589
u u u u u u u u u ucc u| u u u u8697.172 u u u u u.0694014 u u u u u u u u8697.103 u u u u u u u u3840.749
u u u u u u u u ucmy u| u u u u.2339063 u u u u-.0017887 u u u u u u u u u.235695 u u u u u u u u.2739457
u u u u u u u u utct u| u u u-4463.158 u u u u-.5049072 u u u u u u u-4462.654 u u u u u u u u2719.565
u u u u u u u u uacl u| u u u-5.823748 u u u u u-.019965 u u u u u u u-5.803783 u u u u u u u u2.909687
u u u u u u u u upcs u| u u u u1503.628 u u u u u.0557631 u u u u u u u u1503.572 u u u u u u u u1374.204
------------------------------------------------------------------------------
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u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg

u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic

u u u u u u u u u u u u u u u u u uchi2(4) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u11.06
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.0259
u u u u u u u u u u u u u u u u(V_b-V_B uis unot upositive udefinite)

. uxtreg uroe ucrmi uinf ucrmi_inf ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.1725 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.0010 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.0008 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(8,24) u u u u u u u u u u u= u u u u u u u0.63
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.7482

------------------------------------------------------------------------------
u u u u u u u u uroe u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u ucrmi u| u u-.0635897 u u u.1659796 u u u u-0.38 u u u0.705 u u u u-.4061547 u u u u.2789753
u u u u u u u u uinf u| u u-.0176839 u u u.0263588 u u u u-0.67 u u u0.509 u u u u-.0720858 u u u u u.036718
u u u ucrmi_inf u| u u-.0007756 u u u.0123893 u u u u-0.06 u u u0.951 u u u u-.0263458 u u u u.0247946
u u u u u u u u u ucc u| u u u792.6191 u u u3046.231 u u u u u0.26 u u u0.797 u u u u-5494.493 u u u u7079.732
u u u u u u u u ucmy u| u u-.1585323 u u u.2179748 u u u u-0.73 u u u0.474 u u u u-.6084101 u u u u.2913456
u u u u u u u u utct u| u u-617.8131 u u u2156.981 u u u u-0.29 u u u0.777 u u u u-5069.604 u u u u3833.977
u u u u u u u u uacl u| u u u.4391851 u u u2.307964 u u u u u0.19 u u u0.851 u u u u-4.324219 u u u u5.202589
u u u u u u u u upcs u| u u-235.8306 u u u1089.929 u u u u-0.22 u u u0.831 u u u u-2485.334 u u u u2013.672
u u u u u u u_cons u| u u u u u-12137 u u u48494.89 u u u u-0.25 u u u0.805 u u u u-112225.5 u u u u87951.53
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u1233.3061
u u u u usigma_e u| u u.22099388
u u u u u u u u urho u| u u.99999997 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u24) u= u7.27 u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0001

. uestimates ustore ufixed

. u



270

. uxtreg uroe ucrmi uinf ucrmi_inf ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.5002 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.6193 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.4863 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(8) u u u u u u= u u u u u u29.34
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.0003

------------------------------------------------------------------------------
u u u u u u u u uroe u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u ucrmi u| u u u.0127716 u u u.2196413 u u u u u0.06 u u u0.954 u u u u-.4177175 u u u u.4432607
u u u u u u u u uinf u| u u-.0221837 u u u u.027855 u u u u-0.80 u u u0.426 u u u u-.0767785 u u u u.0324111
u u u ucrmi_inf u| u u u.0034762 u u u.0157755 u u u u u0.22 u u u0.826 u u u u-.0274432 u u u u.0343956
u u u u u u u u u ucc u| u u u.2075687 u u u.0802336 u u u u u2.59 u u u0.010 u u u u u.0503138 u u u u.3648237
u u u u u u u u ucmy u| u u u.0261024 u u u.0271107 u u u u u0.96 u u u0.336 u u u u-.0270336 u u u u.0792384
u u u u u u u u utct u| u u-.9858404 u u u.4771391 u u u u-2.07 u u u0.039 u u u u-1.921016 u u u-.0506649
u u u u u u u u uacl u| u u-.1191278 u u u.0460207 u u u u-2.59 u u u0.010 u u u u-.2093268 u u u-.0289289
u u u u u u u u upcs u| u u u.6381333 u u u.2029293 u u u u u3.14 u u u0.002 u u u u u.2403993 u u u u1.035867
u u u u u u u_cons u| u u-1.837215 u u u1.029211 u u u u-1.79 u u u0.074 u u u u-3.854432 u u u u u.180001
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u u u u u u u u u0
u u u u usigma_e u| u u.22099388
u u u u u u u u urho u| u u u u u u u u u u0 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------

. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u u ucrmi u| u u u-.0635897 u u u u u.0127716 u u u u u u u-.0763613 u u u u u u u u.1353471
u u u u u u u u uinf u| u u u-.0176839 u u u u-.0221837 u u u u u u u u.0044998 u u u u u u u u u.030046
u u u ucrmi_inf u| u u u-.0007756 u u u u u.0034762 u u u u u u u-.0042518 u u u u u u u u.0110448
u u u u u u u u u ucc u| u u u u792.6191 u u u u u.2075687 u u u u u u u u792.4115 u u u u u u u u4734.985
u u u u u u u u ucmy u| u u u-.1585323 u u u u u.0261024 u u u u u u u-.1846346 u u u u u u u u.3377281
u u u u u u u u utct u| u u u-617.8131 u u u u-.9858404 u u u u u u u-616.8273 u u u u u u u u3352.757
u u u u u u u u uacl u| u u u u.4391851 u u u u-.1191278 u u u u u u u u.5583129 u u u u u u u u3.587146
u u u u u u u u upcs u| u u u-235.8306 u u u u u.6381333 u u u u u u u-236.4688 u u u u u u u u1694.158
------------------------------------------------------------------------------
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u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg

u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic

u u u u u u u u u u u u u u u u u uchi2(4) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u u1.74
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.7826

xtreg unim ucrmi uinf ucrmi_inf ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.5580 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.4082 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.2809 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(8,24) u u u u u u u u u u u= u u u u u u u3.79
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.0053

------------------------------------------------------------------------------
u u u u u u u u unim u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u ucrmi u| u u-3.348695 u u u2.659487 u u u u-1.26 u u u0.220 u u u u-8.837605 u u u u2.140216
u u u u u u u u uinf u| u u u.5184633 u u u.4223467 u u u u u1.23 u u u0.232 u u u u-.3532174 u u u u1.390144
u u u ucrmi_inf u| u u u u.170387 u u u.1985129 u u u u u0.86 u u u0.399 u u u u-.2393234 u u u u.5800974
u u u u u u u u u ucc u| u u u155596.9 u u u48809.69 u u u u u3.19 u u u0.004 u u u u u54858.65 u u u u256335.1
u u u u u u u u ucmy u| u u u3.258241 u u u3.492605 u u u u u0.93 u u u0.360 u u u u-3.950141 u u u u10.46662
u u u u u u u u utct u| u u-70938.22 u u u34561.26 u u u u-2.05 u u u0.051 u u u u-142269.1 u u u u392.7065
u u u u u u u u uacl u| u u u-98.6263 u u u36.98045 u u u u-2.67 u u u0.013 u u u u-174.9502 u u u u-22.3024
u u u u u u u u upcs u| u u-9089.378 u u u17463.91 u u u u-0.52 u u u0.608 u u u u-45133.11 u u u u26954.35
u u u u u u u_cons u| u u u-2454918 u u u777032.4 u u u u-3.16 u u u0.004 u u u u u-4058634 u u u-851201.8
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u241060.87
u u u u usigma_e u| u u3.5409794
u u u u u u u u urho u| u u u u u u u u u u1 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u24) u= u8.30 u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0000

. uestimates ustore ufixed

. u
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. uxtreg unim ucrmi uinf ucrmi_inf ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.2531 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.6531 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.5284 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(8) u u u u u u= u u u u u u34.73
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.0000

------------------------------------------------------------------------------
u u u u u u u u unim u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u ucrmi u| u u-.5982377 u u u3.685059 u u u u-0.16 u u u0.871 u u u u u-7.82082 u u u u6.624345
u u u u u u u u uinf u| u u u1.241948 u u u.4673405 u u u u u2.66 u u u0.008 u u u u u.3259776 u u u u2.157919
u u u ucrmi_inf u| u u-.0797097 u u u.2646753 u u u u-0.30 u u u0.763 u u u u-.5984637 u u u u.4390444
u u u u u u u u u ucc u| u u-.4500238 u u u1.346128 u u u u-0.33 u u u0.738 u u u u-3.088387 u u u u2.188339
u u u u u u u u ucmy u| u u u u.835868 u u u.4548529 u u u u u1.84 u u u0.066 u u u u-.0556273 u u u u1.727363
u u u u u u u u utct u| u u u18.87288 u u u8.005258 u u u u u2.36 u u u0.018 u u u u u3.182863 u u u u u34.5629
u u u u u u u u uacl u| u u u1.476322 u u u.7721182 u u u u u1.91 u u u0.056 u u u u-.0370023 u u u u2.989645
u u u u u u u u upcs u| u u u1.766688 u u u u3.40467 u u u u u0.52 u u u0.604 u u u u-4.906342 u u u u8.439718
u u u u u u u_cons u| u u-14.57315 u u u17.26771 u u u u-0.84 u u u0.399 u u u u-48.41723 u u u u19.27094
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u u u u u u u u u0
u u u u usigma_e u| u u3.5409794
u u u u u u u u urho u| u u u u u u u u u u0 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
. u
. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u u ucrmi u| u u u-3.348695 u u u u-.5982377 u u u u u u u-2.750457 u u u u u u u u2.270802
u u u u u u u u uinf u| u u u u.5184633 u u u u u1.241948 u u u u u u u-.7234849 u u u u u u u u.5041001
u u u ucrmi_inf u| u u u u u.170387 u u u u-.0797097 u u u u u u u u.2500966 u u u u u u u u.1853052
u u u u u u u u u ucc u| u u u u155596.9 u u u u-.4500238 u u u u u u u u155597.3 u u u u u u u u79441.78
u u u u u u u u ucmy u| u u u u3.258241 u u u u u u.835868 u u u u u u u u2.422373 u u u u u u u u5.666274
u u u u u u u u utct u| u u u-70938.22 u u u u u18.87288 u u u u u u u-70957.09 u u u u u u u u56251.28
u u u u u u u u uacl u| u u u u-98.6263 u u u u u1.476322 u u u u u u u-100.1026 u u u u u u u u60.18377
u u u u u u u u upcs u| u u u-9089.378 u u u u u1.766688 u u u u u u u-9091.144 u u u u u u u u28423.94
------------------------------------------------------------------------------
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u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg

u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic

u u u u u u u u u u u u u u u u u uchi2(4) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u u6.17
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.1870

. uxtreg ucb ucrmi uinf ucrmi_inf ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.8066 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.0439 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.0406 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(8,24) u u u u u u u u u u u= u u u u u u12.51
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.0000

------------------------------------------------------------------------------
u u u u u u u u u ucb u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u ucrmi u| u u u.4186542 u u u u.136051 u u u u u3.08 u u u0.005 u u u u u.1378588 u u u u.6994496
u u u u u u u u uinf u| u u-.0436977 u u u.0216059 u u u u-2.02 u u u0.054 u u u u-.0882902 u u u u.0008947
u u u ucrmi_inf u| u u-.0266035 u u u.0101553 u u u u-2.62 u u u0.015 u u u u u-.047563 u u u u-.005644
u u u u u u u u u ucc u| u u-1780.235 u u u u2496.95 u u u u-0.71 u u u0.483 u u u u-6933.687 u u u u3373.217
u u u u u u u u ucmy u| u u u-.341336 u u u.1786707 u u u u-1.91 u u u0.068 u u u u-.7100941 u u u u.0274221
u u u u u u u u utct u| u u u3105.766 u u u1768.045 u u u u u1.76 u u u0.092 u u u u-543.2994 u u u u6754.832
u u u u u u u u uacl u| u u u2.139683 u u u1.891803 u u u u u1.13 u u u0.269 u u u u-1.764808 u u u u6.044173
u u u u u u u u upcs u| u u u878.0858 u u u893.3985 u u u u u0.98 u u u0.335 u u u u u-965.798 u u u u u2721.97
u u u u u u u_cons u| u u u25415.39 u u u39750.53 u u u u u0.64 u u u0.529 u u u u-56625.67 u u u u107456.5
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u2779.5738
u u u u usigma_e u| u u.18114536
u u u u u u u u urho u| u u u u u u u u u u1 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u24) u= u10.16 u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0000

. uestimates ustore ufixed
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xtreg ucb ucrmi uinf ucrmi_inf ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.3889 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.9948 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.9435 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(8) u u u u u u= u u u u u518.02
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.0000

------------------------------------------------------------------------------
u u u u u u u u u ucb u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u ucrmi u| u u u.0633438 u u u.2028759 u u u u u0.31 u u u0.755 u u u u-.3342857 u u u u.4609733
u u u u u u u u uinf u| u u-.0572512 u u u.0257288 u u u u-2.23 u u u0.026 u u u u-.1076787 u u u-.0068237
u u u ucrmi_inf u| u u-.0354574 u u u.0145713 u u u u-2.43 u u u0.015 u u u u-.0640167 u u u-.0068981
u u u u u u u u u ucc u| u u-.5207611 u u u.0741093 u u u u-7.03 u u u0.000 u u u u-.6660126 u u u-.3755095
u u u u u u u u ucmy u| u u-.1310959 u u u.0250413 u u u u-5.24 u u u0.000 u u u u u-.180176 u u u-.0820159
u u u u u u u u utct u| u u u3.413643 u u u.4407187 u u u u u7.75 u u u0.000 u u u u u2.549851 u u u u4.277436
u u u u u u u u uacl u| u u u u.592979 u u u.0425079 u u u u13.95 u u u0.000 u u u u u u.509665 u u u u u.676293
u u u u u u u u upcs u| u u u1.353819 u u u.1874395 u u u u u7.22 u u u0.000 u u u u u.9864442 u u u u1.721193
u u u u u u u_cons u| u u u15.98693 u u u.9506503 u u u u16.82 u u u0.000 u u u u u14.12368 u u u u17.85017
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u u u u u u u u u0
u u u u usigma_e u| u u.18114536
u u u u u u u u urho u| u u u u u u u u u u0 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
u

. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u u ucrmi u| u u u u.4186542 u u u u u.0633438 u u u u u u u u.3553104 u u u u u u u u.1250159
u u u u u u u u uinf u| u u u-.0436977 u u u u-.0572512 u u u u u u u u.0135535 u u u u u u u u.0277526
u u u ucrmi_inf u| u u u-.0266035 u u u u-.0354574 u u u u u u u u u.008854 u u u u u u u u.0102017
u u u u u u u u u ucc u| u u u-1780.235 u u u u-.5207611 u u u u u u u-1779.714 u u u u u u u u u4373.56
u u u u u u u u ucmy u| u u u u-.341336 u u u u-.1310959 u u u u u u u-.2102401 u u u u u u u u.3119491
u u u u u u u u utct u| u u u u3105.766 u u u u u3.413643 u u u u u u u u3102.353 u u u u u u u u3096.839
u u u u u u u u uacl u| u u u u2.139683 u u u u u u.592979 u u u u u u u u1.546704 u u u u u u u u3.313336
u u u u u u u u upcs u| u u u u878.0858 u u u u u1.353819 u u u u u u u u u876.732 u u u u u u u u1564.842
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
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u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg

u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic

u u u u u u u u u u u u u u u u u uchi2(4) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u u9.33
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.0533
u u u u u u u u u u u u u u u u(V_b-V_B uis unot upositive udefinite)

. uxtreg uoi ucrmi uinf ucrmi_inf ucc ucmy utct uacl upcs, ufe

Fixed-effects u(within) uregression u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.5855 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.0000 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.0000 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uF(8,24) u u u u u u u u u u u= u u u u u u u4.24
corr(u_i, uXb) u u= u-1.0000 u u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u u u u u u u u u u= u u u u u0.0028

------------------------------------------------------------------------------
u u u u u u u u u uoi u| u u u u u uCoef. u u uStd. uErr. u u u u u ut u u u uP>|t| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u ucrmi u| u u u.1572584 u u u.1866621 u u u u u0.84 u u u0.408 u u u u-.2279933 u u u u.5425101
u u u u u u u u uinf u| u u-.0314215 u u u.0296434 u u u u-1.06 u u u0.300 u u u u-.0926024 u u u u.0297594
u u u ucrmi_inf u| u u u-.014053 u u u.0139331 u u u u-1.01 u u u0.323 u u u u-.0428094 u u u u.0147035
u u u u u u u u u ucc u| u u-1563.916 u u u3425.819 u u u u-0.46 u u u0.652 u u u u-8634.458 u u u u5506.627
u u u u u u u u ucmy u| u u-.2765841 u u u.2451364 u u u u-1.13 u u u0.270 u u u u-.7825207 u u u u.2293526
u u u u u u u u utct u| u u u4744.828 u u u u2425.76 u u u u u1.96 u u u0.062 u u u u-261.6952 u u u u9751.351
u u u u u u u u uacl u| u u u2.426624 u u u2.595557 u u u u u0.93 u u u0.359 u u u u-2.930342 u u u u u7.78359
u u u u u u u u upcs u| u u-1162.977 u u u1225.744 u u u u-0.95 u u u0.352 u u u u-3692.788 u u u u1366.834
u u u u u u u_cons u| u u u21688.83 u u u54537.78 u u u u u0.40 u u u0.694 u u u u-90871.62 u u u u134249.3
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u2323.5244
u u u u usigma_e u| u u.24853168
u u u u u u u u urho u| u u.99999999 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
F utest uthat uall uu_i=0: uF(7, u24) u= u2.35 u u u u u u u u u u u u u u u u u u u u u u uProb u> uF u= u0.0559

. uestimates ustore ufixed



276

. uxtreg uoi ucrmi uinf ucrmi_inf ucc ucmy utct uacl upcs, ure

Random-effects uGLS uregression u u u u u u u u u u u u u u u u u u uNumber uof uobs u u u u u= u u u u u u u u u40
Group uvariable: uc_id u u u u u u u u u u u u u u u u u u u u u u u u u u u uNumber uof ugroups u u= u u u u u u u u u u8

R-sq: u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uObs uper ugroup:
u u u u uwithin u u= u0.3228 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umin u= u u u u u u u u u u5
u u u u ubetween u= u0.9927 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uavg u= u u u u u u u u5.0
u u u u uoverall u= u0.8143 u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u umax u= u u u u u u u u u u5

u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u uWald uchi2(8) u u u u u u= u u u u u135.94
corr(u_i, uX) u u u= u0 u(assumed) u u u u u u u u u u u u u u u u u u u uProb u> uchi2 u u u u u u u= u u u u u0.0000

------------------------------------------------------------------------------
u u u u u u u u u uoi u| u u u u u uCoef. u u uStd. uErr. u u u u u uz u u u uP>|z| u u u u u[95% uConf. uInterval]
-------------+----------------------------------------------------------------
u u u u u u u ucrmi u| u u u.0709176 u u u u.181542 u u u u u0.39 u u u0.696 u u u u-.2848981 u u u u.4267334
u u u u u u u u uinf u| u u-.0941459 u u u.0230232 u u u u-4.09 u u u0.000 u u u u-.1392706 u u u-.0490212
u u u ucrmi_inf u| u u-.0030294 u u u.0130391 u u u u-0.23 u u u0.816 u u u u-.0285855 u u u u.0225267
u u u u u u u u u ucc u| u u u.3237278 u u u.0663161 u u u u u4.88 u u u0.000 u u u u u.1937506 u u u u u.453705
u u u u u u u u ucmy u| u u u.0309636 u u u u.022408 u u u u u1.38 u u u0.167 u u u u-.0129553 u u u u.0748825
u u u u u u u u utct u| u u-1.810177 u u u.3943738 u u u u-4.59 u u u0.000 u u u u-2.583135 u u u-1.037218
u u u u u u u u uacl u| u u-.2607476 u u u.0380379 u u u u-6.85 u u u0.000 u u u u-.3353005 u u u-.1861947
u u u u u u u u upcs u| u u u u.707815 u u u.1677288 u u u u u4.22 u u u0.000 u u u u u.3790726 u u u u1.036557
u u u u u u u_cons u| u u u5.329461 u u u.8506822 u u u u u6.26 u u u0.000 u u u u u3.662155 u u u u6.996768
-------------+----------------------------------------------------------------
u u u u usigma_u u| u u u u u u u u u u0
u u u u usigma_e u| u u.24853168
u u u u u u u u urho u| u u u u u u u u u u0 u u u(fraction uof uvariance udue uto uu_i)
------------------------------------------------------------------------------
u

. uhausman ufixed u., usigmamore

u u u u u u u u u u u u u u u u u---- uCoefficients u----
u u u u u u u u u u u u u| u u u u u u(b) u u u u u u u u u u(B) u u u u u u u u u u u u(b-B) u u u u usqrt(diag(V_b-V_B))
u u u u u u u u u u u u u| u u u u ufixed u u u u u u u u u u. u u u u u u u u u uDifference u u u u u u u u u uS.E.
-------------+----------------------------------------------------------------
u u u u u u u ucrmi u| u u u u.1572584 u u u u u.0709176 u u u u u u u u.0863408 u u u u u u u u.1118696
u u u u u u u u uinf u| u u u-.0314215 u u u u-.0941459 u u u u u u u u.0627244 u u u u u u u u.0248342
u u u ucrmi_inf u| u u u u-.014053 u u u u-.0030294 u u u u u u u-.0110236 u u u u u u u u.0091289
u u u u u u u u u ucc u| u u u-1563.916 u u u u u.3237278 u u u u u u u u-1564.24 u u u u u u u u3913.647
u u u u u u u u ucmy u| u u u-.2765841 u u u u u.0309636 u u u u u u u-.3075477 u u u u u u u u.2791452
u u u u u u u u utct u| u u u u4744.828 u u u u-1.810177 u u u u u u u u4746.638 u u u u u u u u2771.182
u u u u u u u u uacl u| u u u u2.426624 u u u u-.2607476 u u u u u u u u2.687371 u u u u u u u u2.964914
u u u u u u u u upcs u| u u u-1162.977 u u u u u u.707815 u u u u u u u-1163.685 u u u u u u u u1400.287
------------------------------------------------------------------------------
u u u u u u u u u u u u u u u u u u u u u u u u u u ub u= uconsistent uunder uHo uand uHa; uobtained ufrom uxtreg
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u u u u u u u u u u u uB u= uinconsistent uunder uHa, uefficient uunder uHo; uobtained ufrom uxtreg

u u u uTest: u uHo: u udifference uin ucoefficients unot usystematic

u u u u u u u u u u u u u u u u u uchi2(4) u= u(b-B)'[(V_b-V_B)^(-1)](b-B)
u u u u u u u u u u u u u u u u u u u u u u u u u u= u u u u u u u u7.35
u u u u u u u u u u u u u u u uProb>chi2 u= u u u u u u0.1185
u u u u u u u u u u u u u u u u(V_b-V_B uis unot upositive udefinite)
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