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AccRUdLQg WR hXPaQ caSLWaO WheRU\, ZageV aUe deWeUPLQed b\ ZRUNeUV' SURdXcWLYLW\, 
ZhLch LQ LWV cUXdeVW fRUP LPSOLeV WhaW UeWXUQ WR edXcaWLRQ dReV QRW deSeQd RQ hRZ 
ZRUNeUV' VNLOOV aUe XVed LQ Whe OabRXU PaUNeW (SORaQe, 2003). HRZeYeU, afWeU cRQWUROOLQg 
fRU RWheU dLffeUeQceV, Whe ePSLULcaO eYLdeQce haV VhRZQ WhaW ZRUNeUV ZLWh Whe VaPe 
edXcaWLRQ caQ be SaLd dLffeUeQWO\. The OLWeUaWXUe haV fRXQd WhaW \RXQg SeRSOe aUe PRUe 
OLNeO\ WR e[SeULeQce a PLVPaWch beWZeeQ WheLU fRUPaO edXcaWLRQ aQd WhaW UeTXLUed fRU 
WheLU MRbV. WhLOe WheUe LV QR cRQVeQVXV RQ Whe UeaVRQV fRU Whe PLVPaWch, WheUe LV a 
cRQVeQVXV RQ Whe cRQVeTXeQceV LQ WeUPV Rf ZageV; RYeUedXcaWLRQ PeaQV a SeQaOW\ LQ 
WeUPV Rf LQcRPe. 
OXU eYLdeQce VhRZV WhaW RYeUedXcaWed gUadXaWeV Rf Whe FacXOWad de CieQciaV EcRQyPicaV 
Rf Whe UQiYeUVidad NaciRQaO de CyUdRba (FCE-UNC) VXffeU a Zage SeQaOW\ cRPSaUed WR 
WhRVe ZRUNLQg LQ a MRb WhaW UeTXLUeV a XQLYeUVLW\ degUee. The UeVXOWV aUe URbXVW WR 
dLffeUeQW VSecLfLcaWLRQV aQd Whe XVe Rf aOWeUQaWLYe eVWLPaWRUV. WhLOe Whe dLffeUeQce LV QRW 
VWaWLVWLcaOO\ VLgQLfLcaQW, Whe SeQaOW\ fRU SeRSOe ZLWh a VeYeUe OeYeO Rf RYeUedXcaWLRQ LV 
hLgheU WhaQ fRU WhRVe ZLWh a PLOd OeYeO Rf RYeUedXcaWLRQ; haYLQg had ZRUN e[SeULeQce 
ZhLOe VWXd\LQg aW XQLYeUVLW\ heOSV WR UedXce Whe cRVW Rf RYeUedXcaWLRQ; ZRPeQ e[hLbLW a 
VLPLOaU SeQaOW\ WR PeQ. WhLOe RQ aYeUage RYeUedXcaWLRQ PeaQV a Zage SeQaOW\, WheUe LV 
gUeaW heWeURgeQeLW\ aPRQg RYeUedXcaWed gUadXaWeV, ZLWh WhRVe aW Whe WRS eQd Rf Whe 
Zage dLVWULbXWLRQ e[SeULeQcLQg a PXch ORZeU SeQaOW\, RU eYeQ a SUePLXP LQ VRPe caVeV. 
FLQaOO\, ZhLOe LQ Whe caVe Rf RYeUedXcaWLRQ Ze fLQd VWaWLVWLcaOO\ VLgQLfLcaQW effecWV, Whe 
VaPe LV QRW WUXe Rf Whe hRUL]RQWaO PLVPaWch LQ WeUPV Rf NQRZOedge. 
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1. Introduction 

TUadLWLRQaOO\, Whe VWaQdaUd chaUacWeULVaWLRQ Rf Whe dePaQd VLde Rf Whe OabRXU PaUNeW dReV QRW cRQVLdeU 

VSecLfLc TXaOLWaWLYe aVSecWV Rf Whe MRb. HRZeYeU, MRbV aUe TXLWe dLffeUeQW LQ PaQ\ chaUacWeULVWLcV WhaW LPSacW 

RQ OabRXU SURdXcWLYLW\. IQ WhLV cRQWe[W, MRb UeTXLUePeQWV aWWUacW aWWeQWLRQ becaXVe cRPSULVLQg QRW RQO\ a 

OeYeO Rf VchRROLQg bXW aOVR RWheU dLPeQVLRQV Rf VNLOOV, abLOLWLeV, aQd aWWLWXdeV (HaUWRg, 2000). EPSLULcaO 

VWXdLeV haYe fRXQd WhaW a VXbVWaQWLaO SURSRUWLRQ Rf \RXQg SeRSOe e[SeULeQce a PLVPaWch beWZeeQ WheLU 

edXcaWLRQaO bacNgURXQd aQd Whe UeTXLUePeQWV Rf Whe MRb. ThLV PLVPaWch caQ be YeUWLcaO, PeaQLQg WhaW Whe 

ZRUNeU·V OeYeO Rf fRUPaO edXcaWLRQ dLffeUV WR WhaW UeTXLUed b\ Whe MRb, RU hRUL]RQWaO LQ Whe VeQVe WhaW WheUe LV 

a dLffeUeQce beWZeeQ Whe fLeOd Rf VWXd\ (RU Whe NQRZOedge LW SURYLded) Rf Whe ZRUNeU aQd Whe RQe Qeeded fRU 

Whe MRb. OQe Rf Whe PRVW UeOeYaQW cRQVeTXeQceV Rf RYeUedXcaWLRQ LV UeOaWed WR Whe Zage SeQaOW\ ZheQ 

cRPSaUed WR ZRUNeUV WhaW caQ be cRQVLdeUed WR be PaWched cRUUecWO\. ThLV SURbOeP LV PRUe UeOeYaQW fRU 

XQLYeUVLW\ gUadXaWeV, VLQce, aPRQg RWheU UeaVRQV, LQYeVWPeQW LQ VXSeULRU edXcaWLRQ LV W\SLcaOO\ Whe hLgheVW 

SeU caSLWa aPRQgVW aOO edXcaWLRQ caWegRULeV aQd XVXaOO\ LPSOLeV aQ LPSRUWaQW VhaUe Rf SXbOLc fXQdV, ZLWh 

RYeUedXcaWLRQ UeSUeVeQWLQg a SRRU UeWXUQ RQ WhLV LQYeVWPeQW fRU bRWh Whe gUadXaWe aQd Whe VRcLeW\ (CaUUROO 

aQd TaQL, 2013). 

IQ Whe VSecLfLc caVe Rf UeceQW XQLYeUVLW\ gUadXaWeV, Whe aQaO\VLV Rf Whe PLVPaWch -RYeUedXcaWLRQ aQd fLeOd 

PLVPaWch- LV SaUWLcXOaUO\ LQWeUeVWLQg. FRU LQVWaQce, LW haV beeQ aUgXed WhaW RYeU- aQd XQdeUedXcaWLRQ Pa\ 

heOS WR e[SOaLQ Zage dLVSeUVLRQ aPRQg XQLYeUVLW\ gUadXaWeV LQ OECD cRXQWULeV (OUdLQe aQd RRVe, 2015). 

AOVR, WheUe LV Whe h\SRWheVLV WhaW Whe PLVPaWch cRXOd be a WePSRUaU\ SheQRPeQRQ UeOaWed WR LPSeUfecW 

LQfRUPaWLRQ abRXW Whe OabRXU PaUNeW, bXW aOVR LW Pa\ be Whe UeVXOW fURP a deOLbeUaWe chRLce becaXVe a ORZ-

OeYeO MRb LV a gRRd LQYeVWPeQW RSSRUWXQLW\ (RXbb, 2006). IQ aQ\ caVe, ZLWh Whe ePSLULcaO eYLdeQce VXggeVWLQg 

WhaW Whe fLUVW MRb caQ haYe VLgQLfLcaQW ORQg-WeUP LPSacWV LQ a SeUVRQ OabRXU hLVWRU\, be RYeUedXcaWed caQ 

LQfOXeQce a SeUVRQ'V fXWXUe ZRUN RSSRUWXQLWLeV. IQ WhLV UegaUdV, BaWWX eW aO. (1999), ZhR aQaO\]e Whe OabRXU 

hLVWRU\ Rf WZR cRhRUWV Rf XQLYeUVLW\ gUadXaWeV LQ Whe UQLWed KLQgdRP RYeU a SeULRd Rf 11 \eaUV, fLQd WhaW 

RYeUedXcaWLRQ ZaV QRW a WePSRUaU\ SheQRPeQRQ, hRZeYeU WheLU UeVXOWV VXggeVW a SaWWeUQ fURP gUadXaWLRQ 

LQWR a MRb ZhLch UeTXLUeV a degUee, aQd WheQ LQWR ZRUN ZheUe Whe degUee'V LPSRUWaQce LV deQXded.   

AV LW LV ZeOO NQRZQ, aQd Whe OLWeUaWXUe haV UePaUNed LW, \RXQg SURfeVVLRQaOV aUe RQe Rf Whe gURXSV WhaW aUe 

PRUe OLNeO\ WR be affecWed b\ Whe MRb PLVPaWch SheQRPeQRQ, VLQce Whe\ aUe UeOaWLYeO\ QeZ SaUWLcLSaQWV LQ 

Whe OabRXU PaUNeW aQd ZLWhRXW ZRUN e[SeULeQce. FRU LQVWaQce, DeNNeU eW aO. (2002), XVLQg DXWch daWa, fLQd 

WhaW Whe SeUceQWage Rf RYeUedXcaWed LQdLYLdXaOV decUeaVeV aV Whe UaQge Rf age LQcUeaVeV. If Whe PLVPaWch 

SheQRPeQRQ WaNeV SOace PRVWO\ dXULQg a WUaQVLWLRQaO SeULRd LQ ZhLch UeceQW gUadXaWeV e[chaQge NQRZOedge 

fRU RWheU VRUWV Rf hXPaQ caSLWaO, LW cRXOd be WhaW Whe WUaQVLWLRQaO SeULRd LV QRW VR ORQg. SLcheUPaQ aQd GaORU 

(1990) UePaUN WhaW LQdLYLdXaOV Pa\ acceSW MRbV ZLWh ORZ UeWXUQV WR edXcaWLRQ Lf Whe RddV Rf beLQg XSgUaded 

LV hLgh. FRU LQVWaQce, DROWRQ aQd VLgQROeV (2000) UeSRUW WhaW Whe Zage SeQaOW\ aVVRcLaWed ZLWh RYeUedXcaWLRQ 

faOOV dXULQg Whe fLUVW VL[ \eaUV afWeU gUadXaWLRQ. HRZeYeU, Lf geQXLQeO\ PLVPaWch LV SeUPaQeQW, Whe effecWV Rf 

VXch a SheQRPeQRQ aUe PXOWLdLPeQVLRQaO, aQd LQ WhLV UeVSecW, Whe ePSLULcaO OLWeUaWXUe LV YaVW.  
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ThLV SaSeU aLPV WR SURYLde eYLdeQce Lf Whe RYeUedXcaWLRQ SheQRPeQRQ LV SUeVeQW fRU Whe UeceQW gUadXaWeV 

Rf ecRQRPLc VcLeQceV, ZhLch RbWaLQed WheLU bacheORU degUee fURP Whe FacXOWad de CieQciaV EcRQyPicaV Rf Whe 

UQiYeUVidad NaciRQaO de CyUdRba (FCE-UNC). IQ OLQe ZLWh Whe aUgXPeQW Pade b\ ZhX (2014), ZhR SRLQWV RXW 

WhaW fRU Whe caVe Rf deYeORSLQg cRXQWULeV WheUe LV VRPe YRLd LQ Whe OLWeUaWXUe UegaUdLQg hRZ Whe RccXSaWLRQ-

edXcaWLRQ PLVPaWch affecWV cROOege gUadXaWeV· eaUQLQgV, LW LV LPSRUWaQW WR VWUeVV WhaW WR Whe beVW Rf RXU 

NQRZOedge, WhLV SaSeU LV Whe fLUVW aWWePSW WR deaOW ZLWh WhLV LVVXe LQ Whe caVe Rf AUgeQWLQa XVLQg a daWaVeW 

VSecLaOO\ deVLgQed WhURXgh ZhLch Ze fROORZed fRXU cRhRUWV Rf gUadXaWeV dXULQg Whe fLUVW \eaU afWeU 

gUadXaWLRQ.  

PaUWLcXOaUO\, Whe VWXd\ LQTXLUeV RQ Whe UeOaWLRQVhLS beWZeeQ ZageV aQd RYeUedXcaWLRQ aV ZeOO aV RWheU 

e[SOaQaWRU\ YaULabOeV XVXaOO\ XVed LQ Whe Zage eTXaWLRQ OLWeUaWXUe. UVLQg a daWaVeW VSecLaOO\ deVLgQed fRU WhLV 

VWXd\, Ze ORRN aW Whe SeQaOW\ aVVRcLaWed ZLWh Whe VWaWXV Rf RYeUedXcaWLRQ fRU Whe gUadXaWeV Rf Whe FCE-UNC 

dXULQg Whe fLUVW \eaU afWeU fLQLVhLQg WheLU VWXdLeV. WLWh WhLV aLP, Ze eVWLPaWe dLffeUeQW SRROed aQd SaQeO daWa 

PRdeOV LQ ZhLch SeUVRQaO chaUacWeULVWLcV e[SOaLQ Whe OeYeO Rf LQcRPe fRU VaOaULed ePSOR\eeV aQd YaULabOeV 

aLPed aW LdeQWLf\LQg Whe VWaWXV Rf RYeUedXcaWLRQ aV ZeOO aV Whe degUee Rf hRUL]RQWaO PaWch LQ WeUPV Rf Whe 

NQRZOedge acTXLUed LQ Whe XQLYeUVLW\ aQd WhRVe UeTXLUed b\ Whe MRb.1 AOVR, Ze eVWLPaWe a QRQSaUaPeWULc 

PRdeO WR LQcRUSRUaWe Whe heWeURgeQeLW\ WhaW e[LVWV aPRQg RYeUedXcaWed gUadXaWeV. 

IQ Whe fUaPeZRUN Rf Whe VeUdXgR-VeUdXgR PRdeO (VeUdXgR aQd VeUdXgR, 1989), RYeUedXcaWLRQ PeaQV a 

SeQaOW\ LQ LQcRPe ZheQ cRPSaUed ZLWh ZRUNeUV ZLWh a VLPLOaU OeYeO Rf fRUPaO edXcaWLRQ bXW ZhR aUe ZeOO 

PaWched. AccRUdLQg WR RXU ePSLULcaO UeVXOWV, RYeUedXcaWed gUadXaWeV Rf Whe FCE-UNC VXffeU a Zage SeQaOW\ 

ZheQ cRPSaUed WR WhRVe ZRUNLQg LQ a MRb UeTXLULQg a XQLYeUVLW\ degUee. ThLV UeVXOW LV URbXVW WR dLffeUeQW 

VSecLfLcaWLRQV aQd Whe XVe Rf aOWeUQaWLYe eVWLPaWRUV. AOVR, ZhLOe Whe dLffeUeQce LV QRW VWaWLVWLcaOO\ VLgQLfLcaQW, 

Whe SeQaOW\ fRU WhRVe VeYeUeO\ RYeUedXcaWed LV OaUgeU WhaQ fRU WhRVe ZLWh a PLOd OeYeO Rf RYeUedXcaWLRQ. 

IQWeUeVWLQgO\, haYLQg ZRUNLQg e[SeULeQce ZhLOe aW Whe XQLYeUVLW\ heOSV WR UedXce Whe cRVW Rf RYeUedXcaWLRQ. 

IQ WeUPV Rf geQdeU, LW aSSeaUV WheUe LV QRW PXch dLffeUeQce beWZeeQ fePaOe aQd PaOe RYeUedXcaWed gUadXaWeV. 

WheQ Ze PRYe be\RQd Whe PeaQ effecWV, LQdeSeQdeQWO\ Rf Whe caWegRULVaWLRQV Ze ZRUN ZLWh, LQ aOO caVeV LV 

SRVVLbOe WR RbVeUYe VRPe heWeURgeQeLW\ aPRQg RYeUedXcaWed gUadXaWeV, ZLWh a QRW PLQRU VhaUe Rf WheP 

e[SeULeQcLQg a Zage SUePLXP LQVWead Rf a SeQaOW\, ZhLch LV PRUe OLNeO\ aV Ze PRYe XSZaUd aORQg Whe Zage 

dLVWULbXWLRQ. FLQaOO\, ZhLOe fRU Whe caVe Rf RYeUedXcaWLRQ Ze fLQd VWaWLVWLcaOO\ VLgQLfLcaQW effecWV, Whe VaPe LV 

QRW Whe caVe fRU Whe OeYeO Rf hRUL]RQWaO PLVPaWch LQ WeUPV Rf NQRZOedge.  

The UeVW Rf Whe SaSeU LV VWUXcWXUed aV fROORZ. SecWLRQ 2 bULefO\ UeYLeZV Whe UeOaWed OLWeUaWXUe. SecWLRQ 3 SUeVeQWV 

aQd deVcULbeV Whe daWa, ZhLOe LQ VecWLRQ 4 Ze OaLd RXW Whe ePSLULcaO aSSURach. SecWLRQ 5 SUeVeQWV aQd dLVcXVVeV 

Whe UeVXOWV Rf dLffeUeQW ecRQRPeWULcV PRdeOV. FLQaOO\, VecWLRQ 6 LV Rf VXPPaU\ aQd cRQcOXVLRQV. 

 

                                                             
1 We aOVR ZRUNed ZLWh aQ addLWLRQaO YaULabOe ORRNLQg aW Whe degUee Rf PaWch beWZeeQ Whe VNLOOV acTXLUed LQ XQLYeUVLW\ 
aQd Whe UeTXLUed b\ Whe MRb, bXW LW SURYed WR be QRW VLgQLfLcaQW LQ Whe ecRQRPeWULc aQaO\VLV. 
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2. Related literature  

AQ RYeUedXcaWed LQdLYLdXaO caQ be defLQed aV aQ ePSOR\ee ZLWh PRUe VchRROLQg WhaQ UeTXLUed b\ Whe 

ZRUNeU·V RccXSaWLRQ, ZhLOe aQ XQdeUedXcaWed LQdLYLdXaO haV OeVV VchRROLQg WhaQ UeTXLUed (RXbb, 2006). IQ 

bRWh caVeV, WheUe LV a PLVPaWch beWZeeQ Whe OeYeO Rf edXcaWLRQ Qeeded fRU Whe MRb aQd Whe ZRUNeU·V 

edXcaWLRQ. OQe WRSLc, aPRQg RWheUV, ZhLch haYe aWWUacWed Whe aWWeQWLRQ Rf Whe PLVPaWch OLWeUaWXUe LV Whe 

LPSacW WhaW VXch PLVPaWch haV RQ Sa\ accRUdLQg WR Whe WUadLWLRQaO aSSURach Rf Whe VaOaU\ eTXaWLRQ. The 

OLWeUaWXUe abRXW RYeUedXcaWLRQ WUadLWLRQaOO\ cRQVLdeUV Whe VWaQdaUd eaUQLQg fXQcWLRQ, LQ ZhLch, Whe Zage UaWe 

LV e[SOaLQed b\ OYeU-ReTXLUed (O), ReTXLUed (R) aQd UQdeU-ReTXLUed (U) edXcaWLRQ, ZLdeO\ NQRZQ aV Whe 

ORU PRdeO. FROORZLQg HaUWRg (2000), Whe ecRQRPeWULc VSecLfLcaWLRQ caQ be ZULWWeQ aV fROORZV: 

E E E E H � � � � *�0 1 Ϯ ϯ XOQ U R X
iW iW iW iW iW iWZ E E E         (1) 

ZheUe ZiW LV Whe LQdLYLdXaO·V Zage LQ Whe MRb, U
iWE  aUe Whe \eaUV Rf VchRRO UeTXLUed fRU Whe MRb, R

iWE  aQd X
iWE  

aUe Whe QXPbeU Rf \eaUV Rf RYeU RU XQdeU VchRROLQg, iWX LQcOXdeV RWheU e[SOaQaWRU\ YaULabOeV affecWLQg Whe 

Zage UaWe, aQd iWH LV a UaQdRP eUURU WeUP. ThLV fXQcWLRQ dLffeUV fURP Whe W\SLcaO MLQceULaQ eTXaWLRQ becaXVe 

LW LQWURdXceV chaUacWeULVWLcV Rf Whe dePaQd VLde Rf Whe OabRXU PaUNeW. WhLOe LQ Whe fRUPeU aQ edXcaWLRQ 

PLVPaWch ZRXOd QRW haYe aQ LPSacW RQ eaUQLQgV, LQ Whe ORU PRdeO WheVe aUe aOVR deWeUPLQed b\ Whe MRb 

chaUacWeULVWLcV. 

IQ geQeUaO, Whe ePSLULcaO eYLdeQce VXggeVWV WhaW RYeUedXcaWLRQ (XQdeUedXcaWLRQ) LPSacWV QegaWLYeO\ 

(SRVLWLYeO\) RQ ZageV, beLQg Whe effecW Rf XQdeUedXcaWLRQ VWURQgeU (AOOeQ aQd YaQ deU VeOdeQ, 2001). IQ WhLV 

UegaUd, XVLQg daWa fURP YaULRXV aQQXaO dePRgUaShLc VXSSOePeQWV Rf Whe CXUUeQW PRSXOaWLRQ SXUYe\V fRU 

1994²2000, RXbb (2006) fLQdV WhaW RYeUedXcaWed LQdLYLdXaOV eaUQ OeVV WhaQ VLPLOaUO\ edXcaWed LQdLYLdXaOV 

ZhR aUe aW a MRb PaWch bXW PRUe WhaQ WheLU MXVW-edXcaWed cR-ZRUNeUV, ZhLOe WhRVe WhaW aUe XQdeUedXcaWed 

eaUQ PRUe WhaQ RWheUV ZLWh WheLU OeYeO Rf VchRROLQg bXW OeVV WhaQ WheLU MXVW-edXcaWed cR-ZRUNeUV. ThLV aXWhRU 

aOVR cRQcOXdeV WhaW RYeUedXcaWed ZRUNeUV haYe hLgheU SURbabLOLWLeV Rf XSZaUd RccXSaWLRQaO PRbLOLW\.  

BadLOOR-APadRU aQd VLOa (2013) aQaO\Ve Whe cRQVeTXeQceV Rf bRWh edXcaWLRQ aQd VNLOO PLVPaWcheV RQ MRb 

VaWLVfacWLRQ aQd ZageV XVLQg SSaQLVh daWa fURP Whe EXURSeaQ CRPPXQLW\ HRXVehROd PaQeO (ECHP) VXUYe\ 

fRU Whe \eaU 2001. AXWhRUV caSWXUe Whe ePSOR\eeV· VWaWXV LQ WeUPV Rf bRWh PaWcheV b\ WaNLQg LQWR accRXQW 

ZRUNeUV· aQVZeUV ZheWheU Whe VWXdLeV RU Whe WUaLQLQg SURYLde WheP Whe VNLOOV Qeeded aW Whe SUeVeQW W\Se Rf 

ZRUN, aV ZeOO Whe ZRUNeUV· feeOLQg abRXW Lf Whe VNLOO RU SeUVRQaO caSacLWLeV ZRXOd aOORZ WheP WR dR a PRUe 

dePaQdLQg MRb WhaQ Whe RQe WhaW Whe\ haYe QRZ. TheLU VWaWLVWLcaO aQaO\VLV VhRZV WhaW edXcaWLRQaO aQd VNLOO 

PLVPaWcheV aUe ZeaNO\ UeOaWed LQ Whe SSaQLVh OabRXU PaUNeW, aQd cRQcOXde WhaW VNLOO PLVPaWcheV aSSeaU aV 

Ne\ deWeUPLQaQWV Rf ZRUNeUV· MRb VaWLVfacWLRQ, ZhLOe edXcaWLRQaO PLVPaWcheV haYe PXch ZeaNeU LPSacWV, Lf 

aQ\, RQ ZRUNeUV· MRb VaWLVfacWLRQ; hRZeYeU, bRWh VNLOO aQd edXcaWLRQ PLVPaWcheV haYe QegaWLYe LPSacWV RQ 

ZageV.  
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SRPe VWXdLeV, aV RXUV, haYe fRcXVed RQ Whe cRQVeTXeQceV Rf edXcaWLRQaO PLVPaWch LQ Whe VSecLfLc caVe Rf 

XQLYeUVLW\ gUadXaWeV. AOOeQ aQd YaQ deU VeOdeQ (2001) aQaO\Ve Whe UeOaWLRQVhLS beWZeeQ VNLOO PLVPaWch aQd 

edXcaWLRQaO PLVPaWch aQd WheLU effecWV RQ ZageV fURP Whe SeUVSecWLYe Rf Whe aVVLgQPeQW WheRU\. The 

aXWhRUV, WR WeVW Whe effecW Rf Whe PLVPaWch RQ ZageV aQd MRb VaWLVfacWLRQ, XVe a VaPSOe Rf DXWch LQdLYLdXaOV 

ZhR gUadXaWed fURP WeUWLaU\ edXcaWLRQ VeYeQ \eaUV befRUe Whe VXUYe\ aQd ZeUe LQ SaLd ePSOR\PeQW fRU aW 

OeaVW 12 hRXUV SeU ZeeN. The\ XVe a ZRUNeU·V VeOf-UaWLQg Rf Whe OeYeO Rf edXcaWLRQ PRVW VXLWabOe fRU Whe 

cXUUeQW MRb. AXWhRUV deWeUPLQe ZheWheU LQdLYLdXaOV aUe ZRUNLQg beORZ RU abRYe WheLU RQZ OeYeO Rf VWXd\ b\ 

cRPSaULQg ePSOR\eeV· hLgheVW aWWaLQed degUee ZLWh WheLU VeOf-UeVSRQVe. AOVR,  ZRUNeUV aUe aVNed WR aQVZeU 

abRXW Whe fLeOd Rf edXcaWLRQ WhaW LV PRVW adecXaWe fRU WheLU MRbV b\ deOLPLWLQg Whe UeVSRQVeV WR WheVe 

caWegRULeV: RQO\ Whe RZQ fLeOd Rf edXcaWLRQ, Whe RZQ RU UeOaWed fLeOd Rf edXcaWLRQ, a cRPSOeWeO\ dLffeUeQW MRb 

Rf edXcaWLRQ, fRU Whe MRb WheUe LV QR VSecLfLc fLeOd UeTXLUed, aQd fRU Whe MRb WheUe LV QRW e[LVW a VSecLfLc fLeOd 

\eW. ReVXOWV cRQfLUP Whe QegaWLYe effecW Rf RYeUedXcaWLRQ RQ ZageV LV VWURQgeU WhaQ Whe SUePLXP Rf beLQg 

XQdeUedXcaWed aQd dR QRW VXSSRUW Whe aVVLgQPeQW WheRU\ VLQce VNLOO PLVPaWcheV accRXQW fRU RQO\ a VPaOO 

SURSRUWLRQ Rf Whe Zage effecWV Rf edXcaWLRQaO PLVPaWcheV. MaYURPaUaV eW aO. (2013) eVWLPaWe Whe effecWV Rf 

beLQg RYeUedXcaWed, RYeUVNLOOed RU bRWh RQ ZageV, MRb PRbLOLW\ aQd MRb VaWLVfacWLRQ, ZLWh a SaQeO daWa fURP 

Whe HILDA SXUYe\, ZhLch begaQ LQ 2010. IW cRPSULVeV aOO ZRUNLQg-age PaOe SaLd ePSOR\eeV hROdLQg a 

XQLYeUVLW\ degUee RU eTXLYaOeQW TXaOLfLcaWLRQ LQ fXOO-WLPe ePSOR\PeQW. TR defLQe ZheWheU ZRUNeUV aUe LQ a 

VLWXaWLRQ Rf MRb PLVPaWch, aXWhRUV WaNe LQWR accRXQW Whe PaUN WhaW UeVSRQdeUV gLYe WR Whe VeQWeQce: I XVe 

PaQ\ Rf P\ VNLOOV aQd abLOLWLeV LQ P\ cXUUeQW MRb; fRU ZhLch a PaUN Rf RQe PeaQV a VWURQg dLVagUeePeQW ZLWh 

Whe VeQWeQce, ZhLOe a PaUN Rf VeYeQ deQRWeV a VWURQg agUeePeQW ZLWh LW. The VWXd\ fLQdV WhaW RYeUedXcaWLRQ 

aQd RYeUVNLOOLQg aUe dLVWLQcW SheQRPeQa aQd Whe\ haYe a dLffeUeQW effecW RQ dLffeUeQW OabRXU PaUNeW 

RXWcRPeV VXch aV Sa\ aQd MRb VaWLVfacWLRQ. The QegaWLYe effecW Rf beLQg VLPXOWaQeRXVO\ RYeUedXcaWed aQd 

RYeUVNLOOed LV OaUgeU WhaQ ZheQ Whe SeUVRQ e[SeULeQceV MXVW RQe Rf WhRVe VWaWeV. AXWhRUV hLghOLghW Whe\ XVe 

SaQeO daWa aOORZLQg WR cRQWURO fRU XQRbVeUYed heWeURgeQeLW\, beLQg WheLU ecRQRPeWULc RXWcRPeV PRUe 

UeOLabOe WhaQ WhRVe fURP cURVV VecWLRQV. CaUUROO aQd TaQL (2013) aQaO\Ve Whe eYROXWLRQ Rf RYeUedXcaWLRQ aQd 

WheLU LPSacW RQ Sa\ ZLWh daWa fURP AXVWUaOLaQ gUadXaWeV ZLWh bacheORU degUeeV ZhR OefW cROOege LQ 2007 aQd 

ZeUe fROORZed XS LQ 2008, 2009 aQd 2010. IQ RdeU WR cRQWUXcW Whe RYeUedXcaWLRQ YaULabOe, aXWhRUV LPSOePeQW 

Whe JRb AQaO\VLV (JA) PeWhRd, ZhLch PeaVXUeV RYeUedXcaWLRQ RQ Whe baVLV Rf RccXSaWLRQaO defLQLWLRQV. 

BeVLdeV, Whe VWXd\ XVeV Whe WRUNeU SeOf-AVVeVVPeQW (WA) PeWhRd  LQ RUdeU WR cRde PaQXaOO\ Whe  gUadXaWeV· 

RccXSaWLRQV LQ 2007 aQd 2010; LQ WhLV caVe, LQdLYLdXaOV had WR gLYe UeVSRQVeV abRXW Whe fXOO WLWOe Rf WheLU 

RcXSaWLRQ aQd deVcULbe Whe PaLQ WaVNV aQd dXWLeV LQ WheLU MRb. AXWhRUV fROORZ WhLV PL[ Rf PeWhRdRORgLcaO 

VWUaWegLeV WR addUeVV RQe Rf Whe PaLQ cULWLVLPV Rf JA PeWhRd, ZhLch LV UeOaWed WR Whe aVVXPSWLRQ WhaW 

ePSOR\eeV ZLWh Whe VaPe RcXSaWLRQaO WLWOe dR WaVNV ZLWh Whe VaPe dLffLcXOW degUee. The aQaO\VLV VhRZV a 

QRWabO\ faOO Rf Whe UaWe Rf RYeUedXcaWLRQ b\ 2010, eVSecLaOO\ fRU \RXQg gUadXaWeV ZhR ZeUe PRUe OLNeO\ WR be 

RYeUedXcaWed LQLWLaOO\ aQd WhaW Whe SeQaOW\ Rf RYeUedXcaWLRQ RQ \RXQg gUadXaWeV· Sa\ LV QRW VLgQLfLcaQW LQ 

cRPSaULVRQ ZLWh WheLU ZeOO-PaWched SeeUV. 
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SeOOaPL eW aO. (2017) aQaO\Ve Whe effecWV Rf bRWh YeUWLcaO aQd hRUL]RQWaO edXcaWLRQaO PLVPaWcheV RQ Whe Sa\ Rf 

LQdLYLdXaOV ZLWh a hLgheU edXcaWLRQ degUee LQ FOaQdeUV. IQ WhLV VWXd\, YeUWLcaO edXcaWLRQaO PLVPaWch LV 

PeaVXUed b\ Whe gaS beWZeeQ Whe \eaUV Rf edXcaWLRQ WhaW Whe MRb UeTXLUeV aQd Whe RQeV a SeUVRQ cRXUVed LQ 

LWV VWXd\ SURgUaP.  The\ XVe a SaQeO daWa fURP SONAR ZLWh Whe cRhRUW Rf WhRVe WhaW ZeUe bRUQ LQ 1978, 

VXUYe\ed aW Whe 23 \eaUV ROd fRU Whe fLUVW WLPe aQd fROORZed-XS ZheQ Whe\ ZeUe 26 aQd 29 \eaUV ROd. TheVe 

aXWhRUV eVWLPaWe a Zage eTXaWLRQ aQd cRQWURO fRU Whe PeaVXUePeQW eUURU LQ edXcaWLRQaO PLVPaWch aQd 

XQRbVeUYed heWeURgeQeLW\. TheLU UeVXOWV cRQVLVWeQWO\ VhRZ WhaW RYeUedXcaWed LQdLYLdXaOV ZLWhRXW a fLeOd Rf 

VWXd\ PLVPaWch, eaUQ OeVV WhaQ adeTXaWe edXcaWed ZRUNeUV ZLWh a VLPLOaU edXcaWLRQaO bacNgURXQd aQd WhaW 

fRU WhRVe LQdLYLdXaOV ZhR aUe ZRUNLQg RXWVLde WheLU fLeOd Rf VWXd\ VXch a SeQaOW\ LV QRW aOZa\V RbVeUYed. 

AOWeUQaWLYeO\, ZhX (2014) aSSOLeV a QRQSaUaPeWULc WechQLTXe WR accRXQW fRU Whe effecW Rf each LQdLYLdXaO·V 

PaMRU-MRb PLVPaWch RQ Zage fRU UeceQW gUadXaWeV LQ ChLQa. LLNe RWheU VWXdLeV, Whe PaMRU PLVPaWch YaULabOe 

LV cRQVWUXcWed b\ XVLQg ePSOR\eV· VeOf-aVVeVVPeQW abRXW WheLU cXUUeQW MRb; Whe\ haYe WR chRRVe beWZeeQ WZR 

aOWeUQaWLYeV: L) I aP QRZ ePSOR\ed, aQd Whe MRb LV UeOaWed WR P\ PaMRU aQd LL) I aP QRZ ePSOR\ed, bXW Whe 

MRb LV XQUeOaWed WR P\ PaMRU . The PLVPaWch YaULabOe eTXaOV WR 1 Lf Whe SeUVRQ aQVZeUV aOWeUQaWLYe LL) aQd 0 

RWheUZLVe. IQWeUeVWLQgO\, Whe aXWhRU fLQdV WhaW WhRXgh Whe PeaQ LPSacW LV QegaWLYe, WheUe aUe PRUe RU OeVV 

32% Rf LQdLYLdXaOV WhaW SUeVeQW a SRVLWLYe cReffLcLeQW. ThLV UeVXOW LV LQ OLQe ZLWh RRbVW (2007), ZhLch aUgXeV 

WhaW LQdLYLdXaOV ZLWh a PaMRU-RccXSaWLRQ PLVPaWch Pa\ eaUQ PRUe WhaQ WhRVe LQdLYLdXaOV ZhLch VhRZ a ZeOO 

PaMRU-RccXSaWLRQ PaWch becaXVe PLVPaWched LQdLYLdXaOV Pa\ acceSW VXch a VLWXaWLRQ fRU caUeeU RSSRUWXQLW\ 

UeaVRQV. The VWXd\ aOVR fLQdV VXSSRUW fRU Whe aVVLgQPeQW WheRU\; Whe OeYeO Rf ZageV LV e[SOaLQed b\ cROOege 

edXcaWLRQ, MRb chaUacWeULVWLcV aQd Whe PaMRU-MRb PaWchLQg. 

The OLWeUaWXUe UeYLeZed heUe fLQdV WhaW dLffeUeQW YaULabOeV Rf cRQWURO aUe VLgQLfLcaQW. AccRUdLQg WR RXbb 

(2006), Whe e[SeULeQce Rf RYeUedXcaWed ZRUNeUV LV UeZaUded aW ORZeU UaWeV WhaQ Whe e[SeULeQce Rf 

XQdeUedXcaWed ZRUNeUV aQd WeQdV WR LQcUeaVe Whe ZageV Rf \RXQg RYeUedXcaWed ZRUNeUV ZLWhRXW QeceVVaULO\ 

LQcUeaVLQg RccXSaWLRQaO PRbLOLW\. IQ cRQWUaVW, e[SeULeQce WeQdV WR LQcUeaVe Whe RccXSaWLRQaO PRbLOLW\ Rf ROdeU 

ZRUNeUV ZLWhRXW QeceVVaULO\ haYLQg a beQefLcLaO LPSacW RQ WheLU ZageV. FRU Whe PLVPaWched gURXSV, ZhX 

(2014) eVWLPaWeV WhaW fRU RQe PRUe PRQWh Rf e[SeULeQce LQ Whe cXUUeQW MRb, RQ aYeUage, Whe PRQWhO\ LQcRPe 

LQcUeaVeV b\ aOPRVW 2%.  

The age Rf LQdLYLdXaOV VeePV WR be UeOeYaQW LQ Whe aQaO\VLV. AV UePaUNed abRYe, Whe RYeUedXcaWLRQ 

SheQRPeQRQ VeePV WR affecW dLffeUeQW YXOQeUabOe gURXSV VXch aV \RXQg SeUVRQV. DeNNeU eW aO. (2002) fLQd 

LQ Whe DXWch VaPSOe WhaW Whe SeUceQWage Rf RYeUedXcaWed LQdLYLdXaOV decUeaVeV aV Whe UaQge Rf age LQcUeaVeV, 

L.e. 41.7% fRU Whe 15-19 age LQWeUYaO, 27% fRU Whe 30-40 age LQWeUYaO aQd 18% fRU Whe 49-64 age UaQge. The 

PLVPaWch SheQRPeQRQ Pa\ aSSeaU WR be WUaQVLWLRQaO, VLQce UeceQW gUadXaWeV Pa\ e[chaQge NQRZOedge fRU 

RWheU VRUWV Rf hXPaQ caSLWaO dXULQg a WUaQVLWLRQaO SeULRd. SLcheUPaQ aQd GaORU (1990) QRWe WhaW LQdLYLdXaOV 

Pa\ acceSW MRbV ZLWh ORZ UeWXUQV WR edXcaWLRQ Lf Whe RddV Rf beLQg XSgUaded LV hLgh. IQ WhLV OLQe, SLcheUPaQ 

(1991) fLQdV VXSSRUW WR Whe h\SRWheVLV WhaW RYeUedXcaWed LQdLYLdXaOV haYe a gUeaWeU SURbabLOLW\ Rf RbWaLQLQg 

SURPRWLRQ WhaQ WhRVe ZhR aUe ZeOO PaWched LQ Whe UQLWed SWaWeV. CaUUROO aQd TaQL (2013) fRXQd Whe UaWe Rf 

RYeUedXcaWLRQ feOO QRWabO\ WhUee \eaUV afWeU gUadXaWLRQ, eVSecLaOO\ fRU \RXQg gUadXaWeV. The PaMRULW\ Rf 
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gUadXaWeV ZhR aUe RYeUedXcaWed VhRUWO\ afWeU cRXUVe cRPSOeWLRQ aUe QR ORQgeU RYeUedXcaWed WhUee \eaUV 

OaWeU, UefOecWLQg WhaW RYeUedXcaWLRQ caQ be a VWeSSLQg-VWRQe LQWR aSSURSULaWe ePSOR\PeQW. AbRXW Whe effecW 

RQ eaUQLQgV, afWeU cRQWUROOLQg fRU XQRbVeUYed heWeURgeQeLW\, Whe\ fRXQd \RXQg RYeUedXcaWed gUadXaWeV· Sa\ 

dReV QRW dLffeU VLgQLfLcaQWO\ WR WhRVe Rf WheLU ZeOO-PaWched SeeUV. OQ Whe cRQWUaU\, RYeUedXcaWLRQ SeQaOLVeV 

ROdeU RYeUedXcaWed gUadXaWeV. ZhX (2014) eYLdeQceV WhaW age haV OLWWOe effecW RQ aYeUage LQcRPeV Rf Whe 

ChLQeVe gUadXaWeV, bXW LW affecWV ZageV QegaWLYeO\ fRU WZR VXbgURXSV Rf LQWeUeVW, L.e. fRU Whe 25Wh aQd 75Wh 

SeUceQWLOeV Rf Whe eVWLPaWed dLVWULbXWLRQ fRU PLVPaWched SeUVRQV. 

AQ LQWeUeVWLQg LQTXeVW LV ZheWheU geQdeU Pa\ SOa\ aQ LPSRUWaQW UROe ZheQ RQe aQaO\VeV Whe MRb PLVPaWch 

SheQRPeQRQ. AW OeaVW, WhUee TXeVWLRQV Pa\ aULVe: L) Lf WheUe LV RQe, ZhLch LV Whe geQdeU PRUe YXOQeUabOe WR 

be RYeUedXcaWed? LL) dReV Whe LPSacW Rf Whe PLVPaWch RQ ZageV dLffeU beWZeeQ PaOeV aQd ZRPeQ? aQd LLL) 

aUe Whe UeaVRQV fRU acceSWLQg WR be PLVPaWched dLffeUeQW fRU PeQ aQd ZRPeQ?. GURRW aQd MaVVeQ YaQ deQ 

BULQN (2000) VXggeVW WhaW RYeUedXcaWLRQ LV PRUe fUeTXeQW aPRQg ZRPeQ WhaQ PeQ. OQ Whe cRQWUaU\, b\ 

defLQLQg MRb PLVPaWch LQ UeOaWLRQ ZLWh Whe fLeOd Rf VWXd\, RRbVW (2007) fLQdV WhaW PeQ aUe PRUe OLNeO\ WR be 

PLVPaWched WhaQ ZRPeQ; VXch a dLffeUeQce LV VWaWLVWLcaOO\ VLgQLfLcaQW bXW UeOaWLYeO\ VPaOO (2%). The VWXd\ 

aOVR e[aPLQeV ZheWheU PLVPaWched ZRUNeUV eaUQ PRUe RU OeVV WhaQ ZeOO-PaWched ZRUNeUV; PLVPaWched 

ZRPeQ eaUQ 8.9% OeVV WhaQ ZeOO-PaWched ZRPeQ, ZhLOe PLVPaWched PaOeV eaUQ 10.2% OeVV WhaQ ZeOO-

PaWched PaOeV, ZLWh Whe dLffeUeQce beLQg VWaWLVWLcaOO\ VLgQLfLcaQW aW Whe 10% OeYeO. MRUeRYeU, WheUe aUe 

VLgQLfLcaQW geQdeU dLffeUeQceV acURVV Whe UeaVRQV fRU acceSWLQg WR be PLVPaWched. The UeVXOWV VXggeVW WhaW 

ZRPeQ aUe PRUe OLNeO\ WR UeSRUW beLQg PLVPaWched becaXVe Rf aPeQLW\/cRQVWUaLQW-UeOaWed UeaVRQV (faPLO\-

UeOaWed UeaVRQV, MRb ORcaWLRQ, aQd ZRUNLQg cRQdLWLRQV), ZhLOe PeQ aUe PRUe OLNeO\ WhaQ ZRPeQ WR UeSRUW 

beLQg PLVPaWched dXe WR caUeeU-RULeQWed UeaVRQV (Sa\ aQd SURPRWLRQ RSSRUWXQLWLeV RU a chaQge LQ caUeeU 

LQWeUeVWV). The UeaVRQV fRU acceSWLQg WR be PLVPaWched aOVR affecW dLffeUeQWO\ RQ ZageV. FRU Whe 

aPeQLWLeV/cRQVWUaLQWV aQd dePaQd-VLde UeaVRQV, Whe Zage ORVVeV UaQge beWZeeQ 18%-29% aQd 17%-21% 

fRU PeQ aQd ZRPeQ UeVSecWLYeO\. IQ cRQWUaVW, ZRUNeUV Rf bRWh geQdeUV WhaW acceSW WR be PLVPaWched dXe 

WR Sa\ RU SURPRWLRQ RSSRUWXQLWLeV eaUQ PRUe WhaQ cRUUecWO\ PaWched ZRUNeUV. WhLOe Whe UeVXOWV aUe 

TXaOLWaWLYeO\ VLPLOaU, VRPe cReffLcLeQWV aUe dLffeUeQW accRUdLQg WR geQdeU. The UeVXOWV VhRZ WhaW ZheQ PeQ 

aUe PLVPaWched, Whe\ VXffeU gUeaWeU Zage SeQaOWLeV, ZhLOe ZRPaQ ZRUNeUV gaLQ PRUe ZheQ Whe\ acceSW WR 

be PLVPaWched dXe WR Sa\ aQd SURPRWLRQ RSSRUWXQLWLeV. WRPeQ aOVR haYe Zage gaLQV ZheQ Whe PLVPaWch 

LV becaXVe Rf a chaQge LQ caUeeU LQWeUeVWV ZhLOe PeQ haYe Zage ORVVeV. ZhX (2014) fLQdV WhaW PaOe gUadXaWeV 

haYe a ORZeU SURSRUWLRQ Rf PLVPaWch WhaQ ZRPeQ, aQd Whe ecRQRPeWULc UeVXOWV VhRZ WhaW Whe YaULabOe 

geQdeU, ZhLch LdeQWLfLeV PaOeV, LV VWaWLVWLcaOO\ VLgQLfLcaQW aQd SRVLWLYeO\ aVVRcLaWed ZLWh Whe aYeUage LQcRPe, 

aV ZeOO aV fRU aOO SeUceQWLOeV Rf Whe eVWLPaWed dLVWULbXWLRQ fRU PLVPaWched LQdLYLdXaOV. The QRQSaUaPeWULc 

PRdeO LQdLcaWeV WhaW RQ aYeUage, PLVPaWched PaOeV eaUQ 5.25% PRUe WhaQ PLVPaWched fePaOeV. HeQce, Whe 

eYLdeQce abRXW hRZ geQdeU SOa\V a UROe SUeVeQWV PL[ed UeVXOWV. 

SNLOO PLVPaWch aOVR VeePV WR be UeOeYaQW WR e[SOaLQ VaOaULeV. MaYURPaUaV eW aO. (2013) fLQd WhaW ZheQ 

cRQWUROOLQg fRU XQRbVeUYed heWeURgeQeLW\, gUadXaWe PeQ ZhR chaQge VWaWXV fURP a ZeOO-PaWched MRb WR aQ 

RYeUedXcaWed MRb RU aQ RYeUVNLOOed MRb, dR QRW VXffeU a Zage SeQaOW\. IW LV RQO\ ZeOO-PaWched gUadXaWe PeQ 
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ZhR chaQge VWaWXV WR a MRb ZheUe Whe\ aUe bRWh RYeUedXcaWed aQd RYeUVNLOOed WhaW VXffeU aQ aSSUR[LPaWe 

5.9% Zage SeQaOW\. 

AV SRLQWed RXW befRUe, LQ addLWLRQ WR Whe YeUWLcaO PLVPaWch LQ WeUPV Rf Whe OeYeO Rf UeTXLUed edXcaWLRQ aQd 

Whe RQe heOd b\ Whe ZRUNeU, SeOOaPL eW aO. (2017) LQcOXde a PeaVXUe Rf hRUL]RQWaO PLVPaWch (defLQed LQ WeUP 

Rf Whe PaWch beWZeeQ fLeOd Rf VWXd\ aQd cRPSeWeQcLeV UeTXLUed fRU eYeU\ RccXSaWLRQ) aQd LWV LQWeUacWLRQ 

ZLWh RYeUedXcaWLRQ. IQWeUeVWLQgO\, WheLU UeVXOWV LQdLcaWe WhaW LW LV QRW aVVRcLaWed ZLWh a Zage SeQaOW\ aQd, RQ 

Whe cRQWUaU\, LW eYeQ LV aVVRcLaWed ZLWh a Zage bRQXV, LQ caVeV ZheUe WheVe LQdLYLdXaOV aUe ePSOR\ed LQ OabRXU 

PaUNeW VegPeQWV WhaW face OabRXU VhRUWageV, UeVXOWLQg LQ XSZaUd Zage SUeVVXUe. 

DLffeUeQW aUgXPeQWV haYe beeQ SURSRVed WR e[SOaLQ Whe SheQRPeQRQ Rf edXcaWLRQaO PLVPaWch. FROORZLQg 

RXbb (2006), Whe e[LVWeQce Rf RYeUedXcaWLRQ caQ be e[SOaLQed b\ Whe hXPaQ caSLWaO WheRU\, VLQce 

RYeUedXcaWed ZRUNeUV Pa\ VXbVWLWXWe ZeaNQeVVeV LQ RWheU aUeaV Rf hXPaQ caSLWaO b\ haYLQg PRUe VchRROLQg 

WhaQ UeTXLUed. SXch ZeaNQeVVeV LQcOXde ORZeU TXaOLW\ VchRROLQg (RRbVW, 1995), OeVV e[SeULeQce dXe WR caUeeU 

LQWeUUXSWLRQV (MLQceU aQd PROacheN, 1974; AObUechW eW aO., 1999), OeVV RQ-Whe-MRb WUaLQLQg (SLcheUPaQ, 1991), 

aQd a YaULeW\ Rf RWheU SRVVLbLOLWLeV. CRQYeUVeO\, XQdeUedXcaWed ZRUNeUV Pa\ VXbVWLWXWe WheLU OacN Rf VchRROLQg 

ZLWh VWUeQgWhV LQ RWheU aUeaV Rf Whe hXPaQ caSLWaO. HaUWRg (2000) VXggeVWV WhaW fURP Whe hXPaQ caSLWaO 

SeUVSecWLYe, RYeUedXcaWLRQ Pa\ UeVXOW fURP a deOLbeUaWe chRLce becaXVe Whe ORZ-OeYeO MRb LV a gRRd 

LQYeVWPeQW RSSRUWXQLW\; bXW, aW Whe VaPe WLPe SRLQWV RXW WhaW a PLVPaWch caQ be Whe UeVXOW Rf MRb VeaUch LQ 

aQ LPSeUfecW LQfRUPaWLRQ cRQWe[W, eVSecLaOO\ LQ Whe eaUO\ caUeeU deYeORSPeQW, VR LW LV OLNeO\ WR be a WePSRUaU\ 

VWaWXV. ThLV LVVXe aWWUacWV PRUe aWWeQWLRQ ZheQ RYeUedXcaWLRQ LV aQaO\Ved aPRQg UeceQW gUadXaWeV. IQ WhLV 

UegaUd, CaUUROO aQd TaQL (2013) fLQd Whe UaWe Rf RYeUedXcaWLRQ feOO QRWabO\ afWeU a feZ \eaUV Rf gUadXaWLRQ, 

aQd Whe PaMRULW\ Rf gUadXaWeV ZhR ZeUe RYeUedXcaWed VhRUWO\ afWeU cRXUVe cRPSOeWLRQ aUe QR ORQgeU 

RYeUedXcaWed WhUee \eaUV OaWeU, UefOecWLQg WhaW RYeUedXcaWLRQ caQ be a VWeSSLQg-VWRQe LQWR aSSURSULaWe 

ePSOR\PeQW. ThLV fLQdLQg cRXOd VXggeVW WhaW PLVPaWch WeQdV WR decUeaVe aV ZRUNeUV gaLQ e[SeULeQce LQ Whe 

OabRXU PaUNeW. IQ WhLV UegaUd, HaUWRg (2000) SRLQWV RXW WhaW Whe facW WhaW RYeUedXcaWLRQ LV W\SLcaOO\ hLgheU LQ 

Whe ShaVe Rf Whe WUaQVLWLRQ fURP VchRRO WR ZRUN LV RfWeQ WaNeQ aV eYLdeQce fRU WhLV LQWeUSUeWaWLRQ. HRZeYeU, 

aQd fURP Whe SRLQW Rf YLeZ Rf hXPaQ caSLWaO WheRU\, RWheUV haYe aUgXed WhaW Whe hLgh LQcLdeQce Rf 

RYeUedXcaWLRQ aPRQg VchRRO-OeaYeUV UefOecWV WheVe ZRUNeUV· OacN Rf ZRUN e[SeULeQce. AOOeQ aQd VaQ deU 

VeOdeQ (2001) aQd HaUWRg (2000) QRWLce WhaW Whe aVVLgQPeQW WheRU\, caQ be a gRRd e[SOaQaWLRQ. AccRUdLQg 

WR WhLV WheRU\, Whe aOORcaWLRQ LV RSWLPaO ZheQ ZRUNeUV aUe aOORcaWed WRS-dRZQ accRUdLQg WR WheLU VNLOOV, 

ZheUeb\ Whe PRVW cRPSeWeQW ZRUNeU LV aVVLgQed WR Whe PRVW cRPSOe[ MRb, aQd Whe OeaVW cRPSeWeQW ZRUNeU 

LV aVVLgQed WR Whe VLPSOeVW MRb. The LQcLdeQce Rf edXcaWLRQaO PLVPaWcheV caQ WhXV be e[SOaLQed b\ 

dLffeUeQceV LQ Whe VhaUeV Rf cRPSOe[ MRbV aQd VNLOOed ZRUNeUV.  

FLQaOO\, DeæeOaQ aQd HafQeU (2014) VWXd\ Whe VXcceVV Rf SROLWLcaO VcLeQce gUadXaWeV dXULQg Whe WUaQVLWLRQ 

fURP HLgh SchRRO WR Whe ePSOR\PeQW PaUNeW LQ SORYeQLa. ThRXgh Whe aXWhRUV dR QRW LQTXLUe LQWR Whe 

UeOaWLRQVhLS beWZeeQ MRb PaWchLQg aQd ZageV, Whe\ LQYeVWLgaWe Whe edXcaWLRQ-MRb PaWchLQg Rf gUadXaWeV LQ 

Whe fLUVW MRb b\ aQaO\VLQg Whe edXcaWLRQaO aQd VNLOO PaWcheV. BaVed RQ hXPaQ caSLWaO, cUedeQWLaOLVW, aVVLgQPeQW 

SUedLcWLRQV aV ZeOO cRQWe[WXaO chaUacWeULVWLcV, dLVcLSOLQaU\ LdLRV\QcUaVLeV, aQd SeULRd effecWV, Whe\ UegUeVV 
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bLQaU\ ORgLVWLc ecRQRPeWULc VSecLfLcaWLRQV LQ ZhLch deSeQdeQW YaULabOeV aUe Whe aSSURSULaWe OeYeO Rf 

edXcaWLRQ fRU Whe fLUVW MRb, RYeUaOO edXcaWLRQaO PaWcheV (hRUL]RQWaO aQd YeUWLcaO RQeV) aQd gRRd VNLOO 

XWLOLVaWLRQ. IQdLYLdXaOV UeVSRQd abRXW Whe VXLWabLOLW\ Rf Whe fLeOd Rf VWXd\ fRU Whe fLUVW MRb, ZhLch gLYeV aQ 

LQdLcaWLRQ Rf Whe hRUL]RQWaO edXcaWLRQaO PaWchLQg aQd Whe aSSURSULaWe OeYeO Rf edXcaWLRQ UeTXLUed b\ Whe 

fLUVW MRb, ZhLch SURYLdeV aQ LQdLcaWRU Rf Whe YeUWLcaO edXcaWLRQaO PaWchLQg. AOVR LQdLYLdXaOV aQVZeU abRXW 

Whe XVefXOQeVV Rf Whe NQRZOedge Whe\ acTXLUed dXULQg Whe XQLYeUVLW\ VWXdLeV fRU Whe MRb, ZhLch haQd aQ 

LQdLcaWLRQ Rf Whe VNLOO PaWchLQg. EVWLPaWLRQV cRUURbRUaWe PaQ\ Rf Whe WheRUeWLcaO h\SRWheVeV fURP dLffeUeQW 

bacNgURXQdV Rf Whe UeOaWed OLWeUaWXUe. PaUWLcXOaUO\, MRb VaWLVfacWLRQ LQcUeaVeV Whe RddV Rf beLQg ZeOO 

edXcaWLRQaO PaWched. AV e[SecWed, Whe VecWRU LQ ZhLch gUadXaWeV ZRUN LV UeOeYaQW LQ SUedLcWLQg a gRRd PaWch 

LQ edXcaWLRQ aQd VNLOOV; WhRVe LQdLYLdXaOV WhaW ZRUN LQ Whe SXbOLc VecWRUV aUe PRUe OLNeO\ WR haYe aQ adeTXaWe 

PaWchLQg. AOVR, WheUe LV eYLdeQce fRU Whe cUedeQWLaOLVW SUePLVe ZhLch VWaWeV WhaW ePSOR\eUV SeUceLYe Whe 

dLffeUeQceV LQ Whe W\Se Rf degUeeV aV a VLgQaO WUaLQabLOLW\. ThRXgh geQdeU aQd Whe hXPaQ caSLWaO h\SRWheVeV 

aUe QRW cRUURbRUaWed LQ aOO eVWLPaWLRQV; Whe RXWcRPeV SUeVeQW ZeaN eYLdeQce fRU geQdeU dLVcULPLQaWLRQ 

agaLQVW ZRPeQ aQd fRU Whe facW WhaW gUadXaWeV ZLWh hLgheU degUeeV LQcUeaVe Whe RddV Rf beLQg edXcaWLRQaO 

PaWched.  

 

3. Data and descriptive statistics  

TR caUU\ RXW Whe VWXd\ heUe SURSRVed Ze Qeed LQfRUPaWLRQ ZhLch fRU Whe caVe Rf AUgeQWLQa LV QRW aYaLOabOe, 

aW OeaVW fURP OffLcLaO SWaWLVWLcaO OffLceV. ThXV, Ze geQeUaWed RXU daWaVeW, ZhLch beVLdeV UeTXLULQg a gUeaW deaO 

Rf effRUW LW aOVR dePaQdV LPSRUWaQW fLQaQcLaO UeVRXUceV. IQ OLghW Rf WheVe UeVWULcWLRQV, Ze OLPLWed RXU aQaO\VLV 

WR Whe caVe Rf Whe FCE Rf Whe UNC. The UNC, aOVR beLQg Whe ROdeVW XQLYeUVLW\ Rf AUgeQWLQa, LV Whe VecRQd 

OaUgeVW afWeU Whe UQLYeUVLdad de BXeQRV ALUeV, ZLWh aURXQd 115 WhRXVaQd VWXdeQWV. IQ Whe SaUWLcXOaU caVe Rf 

Whe FCE, LW LV aOVR aPRQg Whe OaUgeVW LQ Whe cRXQWU\ LQ WeUPV Rf Whe QXPbeU Rf VWXdeQWV, ZLWh aQ aUea Rf 

LQfOXeQce WhaW LQcOXdeV QRW RQO\ Whe PURYLQce Rf CyUdRba, LQ ZhLch caSLWaO cLW\ LV ORcaWed, bXW aOVR Whe ceQWUe 

aQd Whe QRUWh-ZeVW Rf Whe cRXQWU\.2 

The SRSXOaWLRQ VXbMecW Rf RXU VWXd\ LV Whe gUadXaWeV Rf Whe WhUee XQdeUgUadXaWe degUeeV gUaQWed b\ Whe FCE 

Rf Whe UNC; WheVe aUe BacheORU Rf ScLeQce LQ EcRQRPLcV, BacheORU Rf AUWV LQ AdPLQLVWUaWLRQ aQd PXbOLc 

AccRXQWaQW. EYeU\ \eaU, Whe FCE ceOebUaWeV fRXU gUadXaWLRQ ceUePRQLeV, LQ ZhLch aSSUR[LPaWeO\ 700 

VWXdeQWV gUadXaWe. OXU VaPSOe cRYeUV haOf Rf WhaW SRSXOaWLRQ fRU Whe \eaUV 2016 aQd 2017. MRUe VSecLfLcaOO\, 

Ze LQcOXde WhRVe ZhR UegLVWeUed fRU Whe WhLUd aQd fRXUWh gUadXaWLRQ ceUePRQLeV LQ each Rf Whe WZR \eaUV. 

B\ OaUge Whe PaLQ QXPbeU Rf gUadXaWeV cRUUeVSRQdV WR Whe degUee Rf AccRXQWaQc\, fROORZed b\ 

AdPLQLVWUaWLRQ, aQd WheQ a VPaOO QXPbeU Rf BSc LQ EcRQRPLcV. 

                                                             
2 The FCE LV ORcaWed aW Whe caSLWaO Rf Whe PURYLQce Rf CyUdRba; bXW aQ LPSRUWaQW QXPbeU Rf VWXdeQWV cRPe fURP Whe 
SURYLQceV Rf CaWaPaUca, La RLRMa, SaQWLagR deO EVWeUR, TXcXPiQ, SaOWa aQd JXMX\. HLVWRULcaOO\, Whe UNC haV beeQ Whe 
deVWLQ\ Rf VWXdeQWV cRPLQg fURP QeLghbRULQg cRXQWULeV, eVSecLaOO\ BROLYLa, PaUagXa\ aQd PeUX. ReceQWO\ WheUe haV beeQ 
aQ LPSRUWaQW LQfOX[ Rf VWXdeQWV fURP BUa]LO aQd VeQe]XeOa. 
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IQ RXU daWaVeW, gUadXaWeV ZeUe LQWeUYLeZed aW Whe WLPe Rf UegLVWeULQg fRU Whe gUadXaWLRQ aQd WheQ fRXU 

addLWLRQaO WLPeV, RQe eYeU\ WhUee PRQWhV, RQ aVSecWV UeOaWed WR WheLU MRb SeUfRUPaQce, aV ZeOO RQ VRPe SLece 

Rf LQfRUPaWLRQ abRXW SeUVRQaO chaUacWeULVWLcV. The PaLQ UeaVRQ Zh\ Ze chRRVe Whe begLQQLQg Rf Whe VXUYe\ 

WR be Whe PRPeQW gUadXaWeV UegLVWeU fRU Whe ceUePRQ\ ZaV LW aOORZed PaNLQg Whe VXUYe\ cRPSXOVRU\ VLQce 

LW ZaV LQcOXded aV a UeTXLVLWe b\ Whe FCE-UNC. HRZeYeU, fRU Whe fROORZ-XS VXUYe\V, Ze deSeQded RQ Whe 

gRRdZLOO Rf Whe gUadXaWeV WR aQVZeU WheP. AOO VXUYe\V ZeUe caUULed RXW RQOLQe XVLQg Whe WRRO LLPeSXUYe\. 

E[ceSW fRU RbMecWLYe YaULabOeV, VXch aV age, geQdeU, cLYLO VWaWXV, aQd RWheU Rf a VLPLOaU QaWXUe, aQVZeUV gLYeQ 

b\ Whe UeVSRQdeQWV aUe VeOf-UeSRUWed SeUceSWLRQV.  

EYeQ ZheQ fRU Whe fROORZ-XS TXeVWLRQQaLUeV Ze deSeQded RQ Whe gRRdZLOO Rf Whe UeVSRQdeQWV, Ze PaQaged 

WR achLeYe YeU\ hLgh UaWeV Rf UeVSRQVeV (Vee TabOe 1). 

AQRWheU LPSRUWaQW chaOOeQge fRU WhLV W\Se Rf VXUYe\V LV WR NeeS aV ORZ aV SRVVLbOe Whe aWWULWLRQ Rf Whe RULgLQaO 

VaPSOe. AV UeSRUWed LQ TabOe 2, Ze ZeUe TXLWe VXcceVVfXO LQ WhLV UegaUdV. JXVW abRYe haOf Rf Whe LQdLYLdXaOV 

cRPSOeWed Whe fRXU fROORZ-XS VXUYe\V, ZLWh Whe SeUceQWage UeachLQg 68.3% Lf Ze aOVR LQcOXde WhRVe ZhR 

UeVSRQded WhUee RXW Rf Whe fRXU VXUYe\V. 

TabOe 3 VhRZV VRPe deVcULSWLYe VWaWLVWLcV abRXW Whe YaULabOeV Ze XVe LQ Whe ecRQRPeWULc e[eUcLVeV, 

dLVWLQgXLVhLQg beWZeeQ Whe baVe aQd fROORZ-XS VXUYe\V. The aLP Rf TabOe 3 LV WZRfROd. FLUVWO\, LW gLYeV a 

VXPPaU\ SLcWXUe Rf Whe SeUVRQaO chaUacWeULVWLcV Rf Whe SRSXOaWLRQ XQdeU VWXd\. SecRQdO\, LW heOSV WR gaWheU 

aQ Ldea Lf Whe SaWWeUQV Rf aWWULWLRQ UeSRUWed LQ TabOe 2 Pa\ be Rf cRQceUQ LQ WeUPV Rf RXU UeVXOWV beLQg bLaVed 

b\ a SURbOeP Rf VeOf-VeOecWLRQ. LeW WaNe a ORRN aW WhLV VecRQd LVVXe fLUVW.  

IQ TabOe 3, YaULabOeV LdeQWLfLed ZLWh a (*) UefeU WR TXeVWLRQV Pade RQO\ fRU Whe baVe VXUYe\. ThXV, Whe fLgXUeV 

UeSRUWed fRU WheVe YaULabOeV LQ Whe cROXPQV cRUUeVSRQdLQg WR Whe fROORZ-XS VXUYe\V aUe fRU Whe aQVZeUV gLYeQ 

RQ Whe RccaVLRQ Rf Whe baVe VXUYe\ bXW cRQVLdeULQg RQO\ WhRVe LQdLYLdXaOV WhaW UeVSRQded WR Whe fROORZ-XS 

TXeVWLRQQaLUeV. If Whe aWWULWLRQ Rf Whe RULgLQaO VaPSOe ZRXOd PeaQ a VeOf-VeOecWLRQ SURbOeP, Ze cRXOd e[SecW 

WhaW Whe VXPPaU\ Rf Whe fLgXUeV UeSRUWed fRU Whe baVe aQd fROORZ-XS VXUYe\V VhRZ LPSRUWaQW dLffeUeQceV; 

hRZeYeU, WhLV LV QRW Whe caVe.  

WLWh UegaUdV WR Whe chaUacWeULVWLcV Rf Whe LQdLYLdXaOV WhaW cRQVWLWXWe RXU VaPSOe, VRPe LQWeUeVWLQg UeVXOWV aUe 

ZRUWh PeQWLRQLQg. 

- WRPeQ cRQVWLWXWe 60% Rf gUadXaWeV. 

- 83/87% decOaUe WheLU cLYLO VWaWXV WR be VLQgOe. 

- The VhaUe ZhRVe SaUeQWV haYe a XQLYeUVLW\ degUee LV aURXQd 30%, bRWh fRU Whe caVe Rf Whe faWheU RU Whe 

PRWheU. 

- The age aW ZhLch gUadXaWeV fLQLVh WheLU VWXdLeV LV ZeOO be\RQd Whe e[SecWed age Rf 22/24 \eaUV ROd. 

- A ZeOO-NQRZQ SURbOeP, cORVeO\ UeOaWed WR Whe OeQgWh Rf WLPe WR fLQLVh Whe VWXdLeV, LV Whe ORZ aYeUage PaUN 

ZLWh ZhLch VWXdeQWV gUadXaWe, MXVW abRYe fLYe RQ a VcaOe fURP 0 WR 10. 
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- OQe Rf Whe PaLQ feaWXUeV Rf XQLYeUVLW\ VWXdeQWV LQ AUgeQWLQa LV WhaW a OaUge SeUceQWage Rf WheP VWaUW 

ZRUNLQg befRUe Whe\ gUadXaWe. APRQg Whe UeaVRQV behLQd WhLV behaYLRXU LV Whe OacN Rf eQRXgh fXQdLQg 

WR VXSSRUW WheLU VWXdLeV aV ZeOO aV a PeaQ Rf gaLQLQg e[SeULeQce dXULQg Whe WUaQVLWLRQaO SeULRd befRUe Whe\ 

fLQLVh WheLU VWXdLeV ZheQ Whe\ ZLOO ORRN WR eQWeU LQWR Whe OabRXU PaUNeW. ThLV SaWWeUQ ePeUgeV PRUe cOeaUO\ 

ZheQ ORRNLQg aW TabOe 3, ZLWh aOPRVW WhUee RXW Rf fRXU VWXdeQWV haYLQg decOaUed Whe\ had a ZRUNLQg 

e[SeULeQce, e[cOXdLQg Whe MRb Whe\ Pa\ haYe aW Whe PRPeQW Rf gUadXaWLRQ. 

- Of WhRVe ZhR decOaUed a ZRUNLQg e[SeULeQce ZhLOe VWXd\LQg, 75% decOaUed WheLU MRb ZaV VRPehRZ UeOaWed 

WR WheLU fLeOd Rf VWXd\. 

- CRQVLdeULQg WhaW RXU SeULRd Rf VWXd\ cRYeUV Whe fLUVW \eaU afWeU gUadXaWLRQ, aQd UeOaWed WR Whe WZR SUeYLRXV 

SRLQWV, Whe aYeUage WeQXUe Rf aURXQd 2.6 \eaUV aOVR UefOecWV WhaW a OaUge SURSRUWLRQ Rf VWXdeQWV VWaUW 

ZRUNLQg ZeOO befRUe Whe\ fLQLVh WheLU VWXdLeV. 

- AW Whe PRPeQW Rf gUadXaWLRQ WhRVe ZhR decOaUe haYLQg fRUPaO ePSOR\PeQW, ZhLch Ze aSSUR[LPaWe b\ 

ePSOR\eUV cRPSO\LQg ZLWh cRQWULbXWLRQV WR VRcLaO VecXULW\, UeSUeVeQW abRXW WZR-WhLUdV Rf Whe VaPSOe, 

LQcUeaVLQg WR aOPRVW 72% LQ Whe fROORZ-XS VXUYe\V. TheVe fLgXUeV, eVSecLaOO\ fRU Whe fROORZ-XS VXUYe\V, 

PeaQ a VOLghW LQcUeaVe UeOaWLYe WR Whe aYeUage Rf Whe AUgeQWLQeaQ OabRXU PaUNeW, LQ ZhLch abRXW 35% aUe 

LQfRUPaO ZRUNeUV. 

- MRVW gUadXaWeV, aOPRVW haOf, ZRUN LQ RUgaQLVaWLRQV ZLWh aW OeaVW 50 ePSOR\eeV, fROORZed b\ WhRVe ZLWh 

beWZeeQ 6 aQd 20. 

- 60% Rf Whe SeRSOe VXUYe\ed ZRUN PRUe WhaQ 40 hUV./ZeeN, fROORZed b\ WhRVe ZhR ZRUN beWZeeQ 30 aQd 

40 hUV., ZhLch UeSUeVeQW aOPRVW 20%.  

BefRUe Ze WaNe a ORRN aW Whe YaULabOeV Ze aUe PRVW LQWeUeVWed LQ, LW LV LPSRUWaQW WR VWaWe aV cOeaU aV SRVVLbOe 

Whe defLQLWLRQV Rf Whe dLffeUeQW PLVWPaWcheV Ze XVe fURP heUe RQ LQ. EdXcaWLRQaO PLVPaWch LV XQdeUVWRRd 

WR aULVe ZheQ Whe OeYeO Rf fRUPaO edXcaWLRQ Rf Whe SeUVRQ LV QRW Whe VaPe aV Whe RQe UeTXLUed b\ Whe MRb 

he/Vhe LV LQ ePSOR\ed LQ. SLQce Ze ZRUN ZLWh XQLYeUVLW\ gUadXaWeV, RQO\ RYeUedXcaWLRQ caQ aULVe. IQ UegaUdV 

WR ZhaW LQ Whe OLWeUaWXUe LV UefeUUed aV VNLOO PLVPaWch, Ze cRQWURO fRU Whe degUee Rf PaWch beWZeeQ Whe 

NQRZOedge acTXLUed dXULQg Whe XQLYeUVLW\ VWXdLeV aQd WhRVe UeTXLUed b\ Whe MRb. BecaXVe LQ Whe caVe Rf Whe 

RYeUedXcaWLRQ Ze aUe ZRUNLQg ZLWh fRUPaO OeYeOV Rf edXcaWLRQ WhaW haYe a QaWXUaO RUdeU, LQ Whe OLWeUaWXUe WhLV 

PLVPaWch LV XVXaOO\ UefeUed aV YeUWLcaO. IQVWead, LQ Whe caVe Rf Whe NQRZOedge PLVPaWch, RXU cRPSaULVVRQ 

dReV QRW ORRN aW Lf Whe gUadXaWe haV PRUe RU OeVV NQRZOedge WhaQ Whe UeTXLUed b\ Whe MRb, bXW LQVWead WR 

ZhaW e[WeQW he/Vhe PaNeV XVe LQ hLV/heU MRb Rf Whe NQRZOedge acTXLUed LQ Whe XQLYeUVLW\, WhXV WhLV PLVPaWch 

LV UefeUed heUeafWeU aV hRUL]RQWaO.3 

                                                             
3 WhLOe Whe PeaQLQg Rf RYeU/XQdeU-edXcaWLRQ LV TXLWe ZeOO eVWabOLVhed LQ Whe OLWeUaWXUe, ZLWh WheLU PeaVXUePeQW 
deSeQdLQg RQ Whe LQfRUPaWLRQ aYaLOabOe WR Whe UeVeaUcheU, Whe PLVPaWch LQ WeUPV Rf VNLOOV LV a PRUe eOXVLYe cRQceSW. 
IQ Whe OLWeUaWXUe Ze caQ fLQd, aW OeaVW, WZR aSSURacheV. OQe WhaW ORRNV aW Whe VNLOOV LQ WeUPV Rf Whe fRUPaO NQRZOedge 
Whe SeUVRQ acTXLUed aW Whe VchRRO, ZhLOe Whe VecRQd aSSURach WULeV WR LdeQWLf\ Whe UROe Rf LQQaWe RU acTXLUed abLOLWLeV. 
APRQg Whe fLUVW aSSURach Ze haYe Whe afRUePeQWLRQed ZRUNV Rf AOOeQ aQd YaQ de VeOdeQ (2001), DeæeOaQ aQd 
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FRU Whe caVe Rf RYeUedXcaWLRQ, Ze cRQVLdeU a SeUVRQ WR faOO LQWR WhaW caWegRU\ Lf he/Vhe decOaUeV WhaW hLV/heU 

MRb UeTXLUeV a WeUWLaU\ QRQ-XQLYeUVLW\ degUee RU OeVV. AddLWLRQaOO\, Ze dLVWLQgXLVh WZR caWegRULeV aPRQg 

RYeUedXcaWed SeRSOe: PRdeUaWeO\ RYeUedXcaWed aUe WhRVe ZhRVe MRb UeTXLUeV a WeUWLaU\ QRQ-XQLYeUVLW\ degUee, 

ZhLOe WhRVe LQ a MRb ZhLch dReV QRW UeTXLUe a WeUWLaU\/XQLYeUVLW\ degUee aUe cOaVVLfLed aV VeYeUeO\ 

RYeUedXcaWed. ThXV, LW LV LPSRUWaQW WR VWUeVV WhaW Whe VWaWXV aVVLgQed WR each SeUVRQ LV Whe UeVXOWV Rf hLV/heU 

VeOf-aVVeVVPeQW, aV RSSRVed WR Whe aOWeUQaWLYe Rf XVLQg a V\VWePaWLc eYaOXaWLRQ Rf Whe chaUacWeULVWLcV Rf each 

MRb, XVXaOO\ UefeUUed aV ´RbMecWLYe PeaVXUeµ Rf RYeUedXcaWLRQ, RU Whe VR-caOOed ´ePSLULcaO RU VWaWLVWLcaO 

PeWhRdµ LQ ZhLch a SeUVRQ LV cRPSaUed WR a gURXS Rf hLV/heU SeeUV XVLQg Whe PeaQ RU PRdaO YaOXeV Rf 

fRUPaO edXcaWLRQ, XVXaOO\ PeaVXUed LQ \eaUV, aV SRLQW Rf UefeUeQce.4 Each Rf Whe WhUee aOWeUQaWLYeV haV LWV 

adYaQWageV aQd dLVadYaQWageV. 

GUaSh 1 UeSRUWV WhaW aW Whe PRPeQW Rf gUadXaWLRQ aURXQd a RQe-WhLUd Rf WhRVe ZRUNLQg aV VaOaULed ePSOR\eeV 

defLQed WhePVeOYeV aV RYeUedXcaWed; WhLV SURSRUWLRQ ULVeV LQ Whe fLUVW fROORZ-XS VXUYe\, aQd WheQ LW faOOV 

cRQWLQXRXVO\, UeachLQg a 26.3% LQ Whe fRXUWh fROORZ-XS VXUYe\.5 WheQ dLVWLQgXLVhLQg beWZeeQ VeYeUe aQd 

PLOd RYeUedXcaWLRQ, Whe fLUVW caWegRU\ VhRZV a WLPe SaWWeUQ VLPLOaU WR WhaW Rf RYeUaOO RYeUedXcaWLRQ, ZhLOe 

PLOd RYeUedXcaWLRQ VhRZV a PRUe XQVWabOe behaYLRXU. IQWeUeVWLQgO\, aV WLPe SaVVeV RQ, VeYeUeO\ 

RYeUedXcaWed SeRSOe e[SOaLQ a OaUgeU VhaUe Rf WhRVe cOaVVLfLed aV RYeUedXcaWed. 

WhLOe RYeUedXcaWLRQ LV Whe UefOecWLRQ Rf a YeUWLcaO PLVPaWch, LQ Whe VeQVe WhaW WheUe LV a dLffeUeQce beWZeeQ 

Whe OeYeO Rf fRUPaO edXcaWLRQ heOd b\ Whe SeUVRQ aQd Whe RQe UeTXLUed b\ Whe MRb, Whe VecRQd PLVPaWch Ze 

ZRUN ZLWh ORRNV aW cRPSaULQg Whe NQRZOedge acTXLUed dXULQg Whe VWXdLeV aQd WhRVe UeTXLUed b\ Whe MRb. 

ThLV VecRQd PLVPaWch Ze UefeU WR LW aV a hRUL]RQWaO. ThXV, WR LdeQWLf\ Whe e[LVWeQce Rf a hRUL]RQWaO PLVPaWch, 

Ze PaNe XVe Rf Whe fROORZLQg TXeVWLRQ, WhaW OLNe LQ Whe caVe Rf RYeUedXcaWLRQ, cRUUeVSRQd WR a VeOf-

aVVeVVPeQW each SeUVRQ PaNeV Rf hLV/heU VLWXaWLRQ. The TXeVWLRQ aVNV Whe gUadXaWeV WR UaQN, LQ a UaQge fURP 

1 (Whe ZRUVW PaWch) WR 10 (Whe beVW PaWch), WR ZhaW e[WeQW he/Vhe XVeV LQ Whe MRb Whe NQRZOedge OeaUQW 

dXULQg WheLU XQdeUgUadXaWe VWXdLeV aW Whe FCE-UNC. 

AV UeSRUWed LQ GUaSh 2, Whe NQRZOedge PaWch LV TXLWe VWabOe RYeU Whe fLUVW \eaU afWeU gUadXaWLRQ, VhRZLQg 

aOVR a cOeaU QegaWLYe UeOaWLRQVhLS ZLWh Whe VWaWXV Rf RYeUedXcaWLRQ, ZhLW Whe SURSRUWLRQ Rf WhRVe ZhR decOaUe 

WhePVeOYeV aV RYeUedXcaWed decUeaVLQg aV Whe OeYeO Rf hRUL]RQWaO PaWch LQcUeaVeV (Vee GUaSh 3).  

 

                                                             
HafQeU (2014), ZhX (2014), aQd SeOOaPL eW aO. (2017), aOO Rf ZhRP ORRN aW Whe PLVPaWch beWZeeQ Whe fLeOd Rf VWXd\ RU 
Whe NQRZOedge acTXLUed LQ VchRRO aQd WhaW UeTXLUed b\ Whe MRb, DeæeOaQ aQd HafQeU (2014) aQd SeOOaPL eW aO. (2017) 
UefeU WR WhLV PLVPaWch aV hRUL]RQWaO. E[aPSOeV Rf Whe VecRQd aSSURach aUe BadLOOR-APadRU aQd VLOa (2013) aQd 
MaYURPaUaV eW aO. (2013), bRWh ORRNLQg aW WR ZhaW e[WeQW a SeUVRQ XVeV LQ Whe MRb hLV/heU SeUVRQaO caSabLOLWLeV aQd 
abLOLWLeV, ZhLch aUe QRW QeceVaULOO\ deULYed aQd/RU UeOaWed WR Whe SeUVRQ'V fRUPaO edXcaWLRQ. 
4 E[aPSOeV Rf RWheU VWXdLeV XVLQg a VeOf-decOaUed VWaWXV aUe BaWWX eW aO. (1999), DROWRQ aQd VLgQROeV (2000), aQd 
OUdeLQe aQd RRVe (2015). KOeU (2005) PaNeV a cRPSaULVRQ Rf Whe RWheU WZR defLQLWLRQV XVLQg daWa Rf AXVWUaOLaQ 
XQLYeUVLW\ gUadXaWeV. 
5 EYeQ ZheQ LW LV QRW SRVVLbOe WR PaNe a dLUecW cRPSaULVRQ, WheVe fLgXUeV aUe ZLWhLQ Whe UaQge fRXQd LQ Whe OLWeUaWXUe 
RQ Whe WRSLc. 



 

13 
 

4. Empirical approach 

AV SRLQWed RXW befRUe, WhLV UeVeaUch aLPV WR ORRN aW Whe effecWV RQ VaOaULed LQcRPe Rf Whe YeUWLcaO aQd 

hRUL]RQWaO PLVPaWcheV beWZeeQ fRUPaO edXcaWLRQ aQd Whe UeTXLUePeQWV Rf Whe MRb. The YeUWLcaO PLVPaWch LV 

aSSUR[LPaWed b\ Whe UeOaWLRQVhLS beWZeeQ Whe SeUVRQ'V OeYeO Rf fRUPaO edXcaWLRQ, XQdeUgUadXaWe VWXdLeV LQ 

Whe caVe Rf RXU VaPSOe, aQd Whe OeYeO Rf edXcaWLRQ UeTXLUed b\ Whe MRb. IQ Whe caVe Rf Whe hRUL]RQWaO PLVPaWch 

Ze PeaVXUe LW b\ Whe degUee Rf cRUUeVSRQdeQce beWZeeQ Whe NQRZOedge acTXLUed dXULQg Whe XQdeUgUadXaWe 

VWXdLeV aW Whe FCE-UNC aQd Whe RQeV UeTXLUed b\ Whe MRb. 

BefRUe gRLQg RQ WR cRPPeQW RQ Whe UeVXOWV aULVLQg fURP Whe dLffeUeQW VSecLfLcaWLRQV Ze eVWLPaWe, LW LV 

QeceVVaU\ WR PaNe VRPe RbVeUYaWLRQV RQ RXU deSeQdeQW YaULabOe. AW Whe WLPe Rf caUU\LQg RXW Whe dLffeUeQW 

VXUYe\V, WhRVe ZhR decOaUed WR be ePSOR\ed ZeUe aVNed WR decOaUe Whe OeYeO Rf LQcRPe eaUQed LQ WheLU PaLQ 

RccXSaWLRQ, haYLQg WZR RSWLRQV WR UeVSRQd: WR decOaUe a VSecLfLc LQcRPe RU LdeQWLf\ Whe UaQge LQ ZhLch WheLU 

LQcRPe faOOV LQWR. 6  

BecaXVe Whe PaMRULW\ Rf UeVSRQdeQWV chRVe Whe VecRQd aOWeUQaWLYe, Ze Qeed WR defLQe a cULWeULRQ WR aVVLgQ a 

ceUWaLQ LQcRPe OeYeO WR each LQdLYLdXaO. IQ SaUWLcXOaU, Ze ZRUN ZLWh WZR RSWLRQV. FLUVWO\, aV LQ PUeVWRQ (1997) 

aQd KOeU (2005), fRU each LQdLYLdXaO Ze aVVLgQed hLP/heU aQ LQcRPe eTXaO WR Whe PLddOe SRLQW Rf Whe LQWeUYaO 

he/Vhe decOaUed.7 SecRQdO\, LQVWead Rf aOORcaWLQg a SaUWLcXOaU LQcRPe, Whe LQWeUYaO decOaUed b\ Whe UeVSRQdeQW 

LV XVed. BecaXVe Whe LPSRUWaQW LQcUeaVe LQ SULceV WhaW RccXUUed dXULQg Whe cROOecWLRQ Rf Whe daWa, QRPLQaO 

YaOXeV ZeUe defOaWed XVLQg Whe cRQVXPeU SULce LQde[, ZhLch aV a VLde UeVXOW PeaQV aQ LQcUeaVe LQ Whe SRVVLbOe 

YaOXeV WaNeQ b\ RXU deSeQdeQW YaULabOe, UeQdeULQg LW aOPRVW cRQWLQXRXV. FRU Whe fLUVW RSWLRQ, Ze XVe bRWh a 

SRRO aQd a UaQdRP effecW OLQeaU eVWLPaWRU, ZhLOe fRU Whe VecRQd RSWLRQ Ze XVed aQ LQWeUYaO UegUeVVLRQ 

eVWLPaWRU LQ LWV SRRO aQd UaQdRP effecW YeUVLRQV. We eVWLPaWe aOVR VRPe fL[ed effecW PRdeOV, aV ZeOO aV XVe 

a QRQSaUaPeWULc eVWLPaWRU fROORZLQg ZhX (2014). 

TheUe aUe WZR PaLQ ePSLULcaO VSecLfLcaWLRQV ZheQ ORRNLQg aW Whe effecWV Rf RYeUedXcaWLRQ RQ ZageV, Whe VR-

caOOed ORU PRdeO baVed RQ DXQcaQ aQd HRffPaQ (1981), WhaW decRPSRVeV acWXaO \eaUV Rf VchRROLQg � �iWE  

LQWR UeTXLUed \eaUV Rf VchRROLQg � �U
iWE , \eaUV Rf RYeUVchRROLQg � �R

iWE , aQd \eaUV Rf XQdeUVchRROLQg � �X
iWE , 

ZhLch caQ be eVWLPaWed XVLQg Whe fROORZLQg eTXaWLRQ: 

OQ U R X
iW iW iW iW iW iWZ E E EE E E E H � � � � *�X0 1 Ϯ ϯ         (2) 

ZLWh: 

                                                             
6 TheUe ZeUe 24 SRVVLbOe LQWeUYaOV, Whe fLUVW RQe cRUUeVSRQded WR WhRVe ZhR decOaUed aQ LQcRPe Rf OeVV WhaQ A$3000 a 
PRQWh, ZhLOe Whe OaVW RQe UeSUeVeQWed aQ LQcRPe Rf A$25000 RU PRUe. The UePaLQLQg LQWeUYaOV ZeUe defLQed XVLQg a 
A$1000 UaQge. 
7 FRU Whe ORZeVW LQWeUYaO Ze XVe Whe XSSeU OLPLW Rf LW, ZhLOe fRU Whe hLgheVW LQWeUYaO Ze XVe LWV ORZeU OLPLW. 
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aQd Whe PRdeO Rf VeUdXgR aQd VeUdXgR (1989), ZhLch LV eVWLPaWed XVLQg Whe fROORZLQg eTXaWLRQ: 

OQ iW iW iW iW iW iWZ E OV UNE E E E H � � � � * �X0 1 Ϯ ϯ        (3) 

ZLWh: 
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IQ eTXaWLRQ (2) Whe cReffLcLeQWV E2 aQd E3 aUe LQWeUSUeWed UeOaWLYe WR ZRUNeUV LQ Whe VaPe RccXSaWLRQ 

(UeTXLULQg Whe VaPe \eaUV Rf VchRROLQg) ZhLch aUe cRUUecWO\ PaWched, ZLWh Whe fROORZLQg UeOaWLRQVhLSV 

beWZeeQ Whe cReffLcLeQWV E1 > E2 > 0 (Whe UeWXUQ WR each \eaU Rf VchRROLQg be\RQd WhRVe UeTXLUed LV SRVLWLYe 

bXW ORZeU WhaQ fRU Whe UeTXLUed RQeV), aQd E3 < 0 aQd E1  > -E3 (Whe UeWXUQ WR each \eaU Rf XQdeUVchRROLQg 

LV QegaWLYe, bXW Whe abVROXWe YaOXe Rf Whe SeQaOW\ LV ORZeU WhaQ Whe UeWXUQ WR each \eaU Rf UeTXLUed VchRROLQg). 

The abRYe PeaQV WhaW RYeUedXcaWed (XQdeUedXcaWed) ZRUNeUV eaUQ PRUe (OeVV) WhaQ cRUUecWO\ PaWched 

ZRUNeUV LQ Whe VaPe NLQd Rf MRbV. 

IQVWead, XQdeU Whe dXPP\ YaULabOe aSSURach (eTXaWLRQ (3)), Whe cRPSaULVRQ LV beWZeeQ ZRUNeUV ZLWh Whe 

VaPe OeYeO Rf edXcaWLRQ (eTXaO EiW) bXW ZLWh RQe Rf WheP beLQg RYeUedXcaWed (OViW =1) RU XQdeUedXcaWed 

(UNiW =1). UQdeU WhLV aSSURach, Ze e[SecW E2  < 0 (RYeUedXcaWed ZRUNeUV eaUQ OeVV WhaQ RWheUV ZLWh Whe 

VaPe OeYeO Rf edXcaWLRQ WhaW aUe cRUUecWO\ PaWched) aQd E3 > 0 (XQdeUedXcaWed ZRUNeUV eaUQ PRUe WhaQ 

RWheUV ZLWh Whe VaPe OeYeO Rf edXcaWLRQ WhaW aUe cRUUecWO\ PaWched).8     

IQ RXU caVe, aQd becaXVe Whe SRSXOaWLRQ XQdeU VWXd\ haV aOO Whe VaPe OeYeO Rf acWXaO edXcaWLRQ, Ze caQQRW 

eVWLPaWe Whe ORU PRdeO, VR Ze aUe OefW ZLWh a YaULaWLRQ Rf eTXaWLRQ (3), LQ SaUWLcXOaU, Ze eVWLPaWe Whe 

fROORZLQg VSecLfLcaWLRQ9: 

G G G H � � � * �OQ iW iW iW iW iWZ OV HMK X0 1 Ϯ       (4) 

                                                             
8 If ZageV ZeUe SaLd accRUdLQg WR Whe hXPaQ caSLWaO WheRU\ Ze VhRXOd haYe E1=E2=-E3 fRU Whe ORU PRdeO, aQd 
E2=E3=0 fRU Whe VeUdXgR-VeUdXgR PRdeO. 
9 SLQce Ze aUe deaOLQg ZLWh XQLYeUVLW\ gUadXaWeV, XQdeUedXcaWLRQ LV QRW a SRVVLbOe VWaWXV XQOeVV a SeUVRQ decOaUeV hLV/heU 
MRb UeTXLUeV SRVWgUadXaWe VWXdLeV. EYeQ ZheQ LQ a YeU\ feZ caVeV SeRSOe haYe decOaUed WR be LQ VXch VLWXaWLRQ, Ze 
chRRVe WR cRQVLdeU WheP aV cRUUecWO\ PaWched.  
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ZheUe OViW LV defLQed aV LQ (3). AV e[SOaLQed befRUe, a SeUVRQ LV defLQed aV RYeUedXcaWed Lf he/Vhe decOaUeV 

WhaW hLV/heU MRb UeTXLUeV a WeUWLaU\ QRQ-XQLYeUVLW\ degUee RU OeVV. VaULabOe HMKiW LV a SUR[\ fRU Whe degUee Rf 

hRUL]RQWaO PaWch, PeaVXUed LQ WeUPV Rf NQRZOedge (HMK) acTXLUed LQ Whe XQLYeUVLW\ aQd effecWLYeO\ XVed LQ 

Whe MRb. WhLOe XQdeU Whe XVXaO h\SRWheVLV WhaW aQ RYeUedXcaWed ZRUNeU ZRXOd eaUQ OeVV WhaQ aQRWheU ZRUNeU 

ZLWh Whe VaPe OeYeO Rf edXcaWLRQ bXW cRUUecWO\ PaWched, Ze e[SecW cReffLcLeQW G1 WR be QegaWLYe. WLWh UegaUdV 

WR Whe LQfOXeQce Rf Whe degUee Rf hRUL]RQWaO PaWch, aUgXPeQWV caQ be Pade LQ faYRXU Rf G2 beLQg QegaWLYe 

RU SRVLWLYe; PRUeRYeU, aV Ze VhRZ OaWeU ZheQ cRPPeQWLQg RQ Whe UeVXOWV, Whe UeOaWLRQVhLS beWZeeQ HMKiW 

aQd ZageV VhRZV aQ LQYeUWed X-VhaSe fRUP. 

 

5. Results and discussion 

IQ TabOe 4 Ze UeSRUW Whe UeVXOWV fRU Whe SRROed VaPSOe fRU each Rf Whe WZR deSeQdeQW YaULabOeV. The PaLQ 

UeVXOW WhaW ePeUgeV TXLWe cOeaUO\ LV Whe VLgQLfLcaQW aQd QegaWLYe effecW aVVRcLaWed ZLWh Whe RYeUedXcaWLRQ 

dXPP\. ThLV RXWcRPe PeaQV WhaW fRU aQ\ WZR gUadXaWeV ZLWh Whe VaPe chaUacWeULVWLcV WhaQ WheLU 

RYeUedXcaWLRQ VWaWXV, Whe RQe fRU ZhRP WheUe LV QRW a PaWch beWZeeQ hLV/heU OeYeO Rf edXcaWLRQ aQd Whe 

UeTXLUed b\ Whe MRb eaUQV a ORZeU LQcRPe. ThLV effecW LV LQ aOO caVeV VLgQLfLcaQW aW 1%. LRRNLQg aW Whe UeVXOWV, 

Whe VWaWXV Rf RYeUedXcaWLRQ PeaQV a SeQaOW\ Rf abRXW 8.7% WR 10.5%. 

WLWh UegaUdV WR Whe PaWch LQ WeUPV Rf NQRZOedge, Whe UeVXOWV aUe VWaWLVWLcaOO\ VLgQLfLcaQW, ZLWh Whe UeOaWLRQVhLS 

VhRZLQg aQ LQYeUWed X-VhaSe fRUP. 

FRU Whe UePaLQLQg cRQWURO YaULabOeV10, Ze RbWaLQ SRVLWLYe aQd VLgQLfLcaQW cReffLcLeQWV fRU PeQ, QRQ-VLQgOe 

VWaWXV, ZRUNLQg LQ Whe fRUPaO VecWRU, ZRUNLQg LQ OaUgeU fLUPV, WeQXUe, aV ZeOO aV Whe WLPe fURP gUadXaWLRQ 

SaVVeV RQ. AQ LQWeUeVWLQg UeVXOW LV Whe SRVLWLYe aQd VWaWLVWLcaOO\ VLgQLfLcaQW UeOaWLRQVhLS ZLWh haYLQg ZRUNLQg 

e[SeULeQce dXULQg Whe WLPe LQ XQLYeUVLW\, bXW ZheQ WhLV ZRUNLQg e[SeULeQce ZaV LQ MRbV UeOaWed WR Whe aUea 

Rf VWXd\ Whe cReffLcLeQW aOVR PeaQV a SRVLWLYe effecW RQ ZageV, bXW Whe eVWLPaWeV aUe OeVV URbXVW, PRVWO\ ZLWh 

a OeYeO Rf VLgQLfLcaQce Rf 10%. FLQaOO\, aQ Rdd UeVXOW LV Whe QegaWLYe cReffLcLeQW aVVRcLaWed ZLWh haYLQg 

SeUfRUPed WUaLQLQg acWLYLWLeV, bXW Whe cReffLcLeQWV aUe QRW VLgQLfLcaQW. 

The XVe Rf cURVV-VecWLRQ daWa, RU aV LQ Whe SUeYLRXV UeVXOWV a SRROed RQe, UaLVeV Whe SRVVLbLOLW\ WhaW Whe UeVXOWV 

aUe bLaVed dXe WR XQRbVeUYed heWeURgeQeLW\. AV SRLQWed RXW b\ BaXeU (2002), cRQWUROOLQg fRU XQRbVeUYed 

heWeURgeQeLW\ PLghW be LPSRUWaQW Lf LQdLYLdXaOV ZLWh ORZeU LQQaWe abLOLW\ Qeed PRUe edXcaWLRQ WR aWWaLQ a MRb 

fRU ZhLch Whe\ aUe fRUPaOO\ RYeUedXcaWed. If WhLV aUgXPeQW LV WUXe, Ze cRXOd e[SecW WhaW Whe cReffLcLeQW fRU 

Whe RYeUedXcaWLRQ VWaWXV be ORZeU LQ abVROXWe YaOXe (VLQce Whe XQRbVeUYed abLOLW\ aQd Whe SURbabLOLW\ Rf beLQg 

RYeUedXcaWed aUe QegaWLYeO\ cRUUeOaWed). IQ Whe e[WUePe caVe, RYeUedXcaWLRQ LV RQO\ a SURbOeP Rf 

                                                             
10 We aOVR UXQ RXU dLffeUeQW PRdeOV LQcOXdLQg RWheU cRQWURO YaULabOeV, VXch aV NQRZOedge Rf fRUeLgQ OaQgXage aQd Rf 
VRfWZaUe SacNageV, VecWRU Rf acWLYLW\, haYLQg SeRSOe ecRQRPLcaOO\ deSeQdeQW, aYeUage gUade aW XQLYeUVLW\, aQd Whe degUee 
RbWaLQed. IQ aOO caVeV Ze dLd QRW fLQd VLgQLfLcaQW eVWLPaWeV, aQd VLQce LWV e[cOXVLRQ dLd QRW affecW Whe UeVXOWV fRU Whe 
UePaLQLQg YaULabOeV heUe UeSRUWed, Ze chRRVe WR e[cOXde WheP ZLWh Whe aLP Rf VLPSOLcLW\ aQd eaV\ Rf SUeVeQWaWLRQ. 
TheVe UeVXOWV aUe aYaLOabOe XSRQ UeTXeVW. 
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PeaVXUePeQW eUURU, ZLWh aSSaUeQWO\ RYeUedXcaWed ZRUNeUV beLQg, LQ UeaOLW\, OeVV abOe WhaQ RWheUV RQ RWheU 

dLPeQVLRQV. ThXV, ZheQ aOO UeOeYaQW dLffeUeQceV LQ abLOLWLeV aUe WaNeQ LQWR accRXQW, Whe UeWXUQV WR edXcaWLRQ 

VhRXOd becRPe LQdeSeQdeQW Rf Whe VNLOO UeTXLUePeQWV Rf Whe MRb (KRUSL aQd TahOLQ, 2009). IQ OLghW Rf WheVe 

aUgXPeQWV, LQ TabOe 5 Ze UeSRUW Whe UeVXOWV Rf eVWLPaWLQg dLffeUeQW UaQdRP effecW PRdeOV. 

AV Ze caQ Vee fURP Whe UeadLQg Rf TabOe 5, Whe UeVXOWV Rf PaNLQg XVe Rf Whe SaQeO VWUXcWXUe Rf RXU daWa aUe 

TXaOLWaWLYeO\ VLPLOaU WR Whe RQeV UeSRUWed LQ TabOe 4. HRZeYeU, VRPe dLffeUeQceV aUe ZRUWh SRLQWLQg RXW. AV 

LQ TabOe 4 Whe cReffLcLeQWV fRU Whe YaULabOe PeaVXULQg Whe VWaWXV Rf RYeUedXcaWLRQ aUe LQ aOO caVeV QegaWLYe 

aQd VWaWLVWLcaOO\ VLgQLfLcaQW aW Whe 1%, hRZeYeU Whe (abVROXWe) YaOXeV Rf Whe eVWLPaWeV aUe LQ aOO caVeV ORZeU 

WhaQ Whe RbWaLQed fRU Whe SRROed UegUeVVLRQV, PeaQLQg WhaW aV e[SecWed XQRbVeUYed abLOLW\ LV cRUUeOaWed 

QegaWLYeO\ ZLWh Whe SURbabLOLW\ Rf beLQg RYeUedXcaWed. The SeQaOW\ aVVRcLaWed ZLWh Whe VWaWXV Rf 

RYeUedXcaWLRQ QRZ YaULeV beWZeeQ 7.1-7.7% cRPSaUed ZLWh Whe 8.7-10.5% UaQge UeSRUWed LQ TabOe 4.11 ThLV 

UedXcWLRQ LQ Whe Zage SeQaOW\ aVVRcLaWed ZLWh RYeUedXcaWLRQ LV LQ OLQe ZLWh Whe fLQdLQg LQ Whe OLWeUaWXUe aV 

UeSRUWed fRU e[aPSOe LQ CheYaOOLeU (2000), AOOeQ aQd YaQ deU VeOdeQ (2001), aQd KRUSL aQd TahOLQ (2009). 

The UeVXOWV fRU Whe hRUL]RQWaO PaWch, aUe QRZ QRW VLgQLfLcaQW. ThLV UeVXOW cRXOd PeaQ WhaW Whe VLgQLfLcaQW 

cReffLcLeQWV RbWaLQed ZLWh Whe SRROed daWa ZaV QRW UeaO bXW VLPSO\ UeVXOWed fURP XQRbVeUYed 

chaUacWeULVWLcV.12  

IQ TabOe 6 Ze UXQ RQce agaLQ Whe UaQdRP effecW PRdeO, bXW QRZ Ze aOORZ fRU Whe Zage SeQaOW\ WR be dLffeUeQW 

beWZeeQ WhRVe ZhR aUe VeYeUeO\ RYeUedXcaWed aQd WhRVe ZhR aUe PLOdO\ RYeUedXcaWed. AV Ze cRXOd haYe 

e[SecWed, Whe Zage SeQaOW\ aVVRcLaWed ZLWh VeYeUe RYeUedXcaWLRQ LV OaUgeU WhaQ fRU PLOd RYeUedXcaWLRQ, 

9.2/9.8% cRPSaUed WR 5.9/6%. HRZeYeU, aV UeSRUWed aW Whe bRWWRP Rf TabOe 6, Ze caQQRW UeMecW Whe QXOO 

h\SRWheVLV WhaW Whe SeQaOWLeV aUe VWaWLVWLcaOO\ Whe VaPe. OQce agaLQ, Whe cRefLcLeQWV fRU Whe hRUL]RQWaO PaWch 

aUe QRW VLgQLfLcaQW. 

IQ TabOe 7 Ze aOORZ fRU Whe effecW Rf RYeUedXcaWLRQ YaU\LQg LQ WeUPV Rf VRPe SeUVRQaO chaUacWeULVWLcV: 

ZRUNLQg e[SeULeQce dXULQg Whe WLPe aV VWXdeQW aQd geQdeU. IQ aOO caVeV, Whe cReffLcLeQWV aUe VWaWLVWLcaOO\ 

VLgQLfLcaQW aW 1%. The SeQaOW\ fRU WhRVe ZLWh ZRUNLQg e[SeULeQce LV ORZeU WhaQ fRU WhRVe ZLWhRXW LW, aQd aOVR 

fRU PeQ WhaQ fRUP ZRPeQ. HRZeYeU, Ze caQQRW UeMecW Whe QXOO WhaW Whe SeQaOWLeV aUe VWaWLVWLcaO\ Whe VaPe. 

OQO\ Whe Whe caVe Rf geQeUaO ZRUNLQg e[SeULeQce Whe LPSacW Rf beLQg RYeUedXcaWed aSSeaUV WR be VWaWLVWLcaOO\ 

dLffeUeQW, bXW RQO\ aW Whe 10%. 

A UeVXOW WhaW ePeUgeV fURP Whe SaQeO daWa PRdeOV LV WhaW ZheQ Ze cRQWURO fRU Whe hRUL]RQWaO PaWch, Whe 

PagQLWXdeV Rf Whe cReffLcLeQWV fRU Whe RYeUedXcaWLRQ YaULabOe aUe TXLWe VLPLOaU WR ZheQ WhaW cRQWURO LV QRW 

LQcOXded. DL PLeWUR aQd UUZLQ (2006) SRLQW RXW WhaW a UedXcWLRQ LQ Whe SeQaOW\ aVVRcLaWed ZLWh RYeUedXcaWLRQ 

ZRXOd VXggeVW WhaW Whe aVVLgQPeQW WheRU\ Rf RYeUedXcaWLRQ ZRXOd fLW Whe daWa beWWeU WhaQ Whe aOWeUQaWLYeV. 

ThLV aSSeaUV QRW WR be Whe caVe LQ RXU VWXd\. 

                                                             
11 TheVe YaOXeV aUe cORVe WR Whe RQeV fRXQd b\ DL PLeWUR aQd UUZLQ (2006), ZhR aSSO\ Whe VeUdXgR-VeUdXgR PRdeO WR 
IWaOLaQ XQLYeUVLW\ gUadXaWeV WhUee \eaUV afWeU WheLU gUadXaWLRQ. 
12 SeOOaPL eW aO. (2017) RbWaLQ a VLPLOaU UeVXOW. 
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AOO SUeYLRXV SaQeO daWa PRdeOV aVVXPed WhaW Whe LQdLYLdXaO effecWV aUe UaQdRP LQVWead Rf fL[ed. IQ TabOe 8 

Ze cRPSaUe Whe UeVXOWV Rf Whe SRROed OLS eVWLPaWRU ZLWh Whe UaQdRP aQd fL[ed effecWV aOWeUQaWLYeV. BefRUe 

ORRNLQg aW Whe UeVXOWV, WZR SRLQWV Qeed WR be Pade. FLUVWO\, Ze Qeed WR e[cOXde WhUee YaULabOeV fURP Whe 

aQaO\VLV VLQce Whe\ VhRZ QR YaULabLOLW\ acURVV WLPe fRU each LQdLYLdXaO aQd VR becRPe SeUfecWO\ cROOLQeaU ZLWh 

Whe fL[ed effecWV: geQdeU, aQd ZRUNLQg e[SeULeQce ZhLOe VWXd\LQg, eLWheU LQ MRbV UeOaWed RU QRW WR Whe fLeOd Rf 

VWXd\. SecRQdO\, aQd PRUe LPSRUWaQW, LV Whe LVVXe SRLQWed RXW b\ BaXeU (2002) UegaUdLQg Lf Whe VWaWXV Rf 

RYeUedXcaWLRQ haV eQRXgh YaULaWLRQ ZLWhLQ each LQdLYLdXaO WR LdeQWLf\ Whe effecWV Rf aQ edXcaWLRQaO PLVPaWch 

RQ ZageV, OXcNLO\ WhLV LV Whe caVe LQ RXU daWaVeW. FRU ZhRP Ze haYe PRUe WhaQ RQe RbVeUYaWLRQ, aURXQd 35% 

e[SeULeQced aW OeaVW RQe chaQge LQ WheLU VWaWXV ZheQ Ze dLVWLQgXLVh beWZeeQ RYeUedXcaWed aQd QRW 

RYeUedXcaWed, aQd Whe SeUceQWage ULVeV WR 42% ZheQ RYeUedXcaWLRQ LV fXUWheU dLYLded LQWR VeYeUe aQd PLOd. 

RegaUdLQg Whe UeVXOWV, Whe BUeXVch-PagaQ WeVW faYRXUV LQ aOO caVeV Whe UaQdRP effecW PRdeO RYeU Whe SRROed 

OLS, ZhLOe Whe HaXVPaQ WeVW SRLQWV RXW WhaW Whe RUWhRgRQaOLW\ aVVXPSWLRQ beWZeeQ Whe LQdLYLdXaO effecWV 

aQd Whe e[SOaQaWRU\ YaULabOeV LV UeMecWed, VR Whe fL[ed effecW eVWLPaWRU LV faYRXUed RYeU Whe UaQdRP RQe. 

WheQ ORRNLQg aW Whe PagQLWXdeV Rf Whe SeQaOW\ aVVRcLaWed ZLWh RYeUedXcaWLRQ a cOeaU SaWWeUQ ePeUgeV. The 

SeQaOW\ LV ORZeU fRU Whe UaQdRP effecW PRdeOV WhaQ fRU Whe SRROed OLS, aQd LW LV fXUWheU UedXced ZheQ XVLQg 

Whe fL[ed effecW eVWLPaWRU. ThXV, aV e[SecWed, ZheQ Ze accRXQW fRU Whe XQRbVeUYed heWeURgeQeLW\ Whe effecW 

Rf RYeUedXcaWLRQ chaQgeV LQ Whe ULghW dLUecWLRQ. SWLOO, Whe UeVXOWV aUe TXaOLWaWLYeO\ TXLWe VLPLOaU WR Whe RQeV 

UeSRUWed befRUe. The Zage SeQaOW\ LV OaUgeU fRU WhRVe ZhR aUe VeYeUeO\ RYeUedXcaWed, aQd ORZeU fRU WhRVe 

ZhR ZRUNed ZhLOe VWXd\LQg aW XQLYeUVLW\. IQVWead, ZRPeQ e[hLbLW QRZ a OaUgeU SeQaOW\ WhaQ PeQ. HRZeYeU, 

Lf Ze cRQVLdeU Whe fL[ed-effecW PRdeO aV Whe PRVW aSSURSULaWe, Whe dLffeUeQceV aUe QRW VWaWLVWLcaOO\ VLgQLfLcaQW. 

 

Nonparametric estimates 

AOO Whe PRdeOV UeSRUWed SUeYLRXVO\ SURYLded XV ZLWh a VLQgOe eVWLPaWe Rf Whe Zage SeQaOW\ aVVRcLaWed WR 

RYeUedXcaWLRQ fRU each Rf Whe dLffeUeQW VXbgURXSV Ze cRQVLdeUed, ZhLch, aV SRLQWed RXW b\ ZhX (2014), Pa\ 

cRQceaO a heWeURgeQeLW\ LQ Whe UeVXOWV. AV LW LV VhRZQ LQ GUaShV 4 aQd 5, WheUe LV VRPe degUee Rf heWeURgeQeLW\ 

ZLWhLQ WhRVe ZhR aUe caWegRULVed aV RYeUedXcaWed. FRU LQVWaQce, LQ GUaSh 4 LW LV SRVVLbOe WR RbVeUYe WhaW QRW 

a PLQRU VhaUe Rf RYeUedXcaWed gUadXaWeV haYe LQcRPeV ZeOO abRYe WhRVe Rf WheLU ZeOO-PaWched SeeUV. WhLOe 

fRU PeQ Whe LQcRPe dLVWULbXWLRQ Rf Whe QRQ-RYeUedXcaWed gUadXaWeV LV VOLghWed VhLfWed WR Whe ULghW Rf WheLU 

RYeUedXcaWed SeeUV, fRU Whe caVe Rf fePaOe gUadXaWeV Whe deQVLW\ fXQcWLRQV aUe TXLWe VLPLOaU b\ PRVW SaUW. 

GUaSh 5 cRQfLUPV Whe LQWXLWLRQ WhaW fRU PaQ\ RYeUedXcaWed gUadXaWeV WheUe aSSeaUV QRW WR be a Zage SeQaOW\.   

TR OLfW Whe cRQVWUaLQW LPSRVed b\ MXVW eVWLPaWLQg Whe PeaQ effecWV, Ze fROORZ ZhX (2014), ZhR ORRNV aW Whe 

caVe Rf UeceQW cROOege gUadXaWeV LQ Whe ShaQdRQg SURYLQce LQ ChLQa aQd eVWLPaWe a QRQSaUaPeWULc PRdeO 

XVLQg Whe ORcaO OLQeaU NeUQeO eVWLPaWLRQ deYeORSed b\ LL aQd RacLQe (2004).13 UQOLNe ZLWh RXU SUeYLRXV 

eVWLPaWeV, QRZ QR fXQcWLRQaO fRUP RU dLVWULbXWLRQ aVVXPSWLRQV aUe LPSRVed, aOORZLQg WR RbWaLQ fRU each 

                                                             
13 AV SRLQWed RXW b\ ZhX (2014), Whe PeWhRd Rf LL aQd RacLQe LV aSSURSULaWe ZheQ PRVW e[SOaQaWRU\ YaULabOeV aUe 
dLVcUeWe, aV LW LV LQ RXU caVe. 
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RYeUedXcaWed gUadXaWe aQ LQdLYLdXaO Zage effecW, ZhLch caQ WheQ be XVed WR ORRN aW Whe heWeURgeQeLW\ acURVV 

dLffeUeQW gURXSV.14 

IQ TabOe 9 Ze SUeVeQW Whe UeVXOWV fURP Whe QRQSaUaPeWULc PRdeO, ZhLch, RQ aYeUage, gLYe XV VLPLOaU UeVXOWV 

aV Whe RQe UeSRUWed SUeYLRXVO\. The PeaQ Zage SeQaOW\ aVVRcLaWed ZLWh Whe VWaWXV Rf RYeUedXcaWLRQ LV aURXQd 

10.3%. AV PeQWLRQed befRUe, aQ adYaQWage Rf Whe QRQSaUaPeWULc eVWLPaWLRQ LV WhaW Ze RbWaLQ a VLQgOe 

eVWLPaWe Rf Whe Zage SeQaOW\/SUePLXP fRU each RYeUedXcaWed gUadXaWe. UVLQg WhLV VeW Rf eVWLPaWeV, Ze caQ 

caOcXOaWe Whe PeaQ YaOXeV fRU dLffeUeQW gURXSV Rf gUadXaWeV. WRUNLQg WhLV Za\, Ze RbWaLQ WhaW Whe aYeUage 

SeQaOW\ fRU PeQ LV VOLghWO\ OaUgeU WhaQ fRU ZRPeQ aQd WhaW haYLQg ZRUNLQg e[SeULeQce dXULQg Whe WLPe aV 

VWXdeQW, eLWheU UeOaWed RU QRW WR Whe fLeOd Rf VWXd\, PeaQV a ORZeU Zage SeQaOW\. AQ LQWeUeVWLQg UeVXOW LV WhaW 

Whe fLgXUeV Ze RbWaLQ aUe VLPLOaU WR eVWLPaWeV RbWaLQed ZheQ XVLQg Whe SaUaPeWULc SaQeO daWa PRdeOV. 

IQ TabOe 10 Ze fXUWheU WeVW aOWeUQaWLYe h\SRWheVeV UegaUdLQg PaUgLQaO effecWV RQ ZageV cRQdLWLRQaO RQ VRPe 

gUadXaWe·V chaUacWeULVWLcV. The UeVXOWV VhRZ WhaW LQ deVSLWe WhaW eYeQ ZheQ RYeUedXcaWed PeQ aQd ZRPeQ 

eaUQ RQ aYeUage OeVV WhaQ QRQ-RYeUedXcaWed gUadXaWeV, Whe PeaQ SeQaOWLeV fRU Whe WZR gURXSV aUe QRW 

VWaWLVWLcaOO\ dLffeUeQW beWZeeQ WheP. The VaPe UeVXOW ePeUgeV ZheQ cRPSaULQg WhRVe ZLWh aQd ZLWhRXW 

ZRUNLQg e[SeULeQceV. IQVWead, ZheQ Whe ZRUNLQg e[SeULeQce LV UeOaWed WR Whe fLeOd Rf VWXd\, Whe PaUgLQaO 

effecW Rf haYLQg VXch e[SeULeQce UeOaWLYe WR QRW haYLQg LW LV SRVLWLYe aQd VLgQLfLcaQW aW 5%. 

AV PeQWLRQed LQ VecWLRQ 2, RRbVW (2007) aUgXeV WhaW LQdLYLdXaOV ZLWh aQ RccXSaWLRQ PLVPaWch Pa\ eaUQ 

PRUe WhaQ WhRVe LQdLYLdXaOV WhaW e[SeULeQce ZeOO RccXSaWLRQ PaWch becaXVe PLVPaWched LQdLYLdXaOV Pa\ 

acceSW VXch a VLWXaWLRQ fRU caUeeU RSSRUWXQLW\ UeaVRQV. IQ WhLV UegaUdV, Ze RbWaLQ WhaW eYeQ ZheQ RQ aYeUage 

WheUe VWLOO e[LVWV a SeQaOW\ Rf beLQg RYeUedXcaWed, WhLV faOOV ZLWh Whe OeYeO Rf LQcRPe. AV UeSRUWed LQ TabOe 9, 

ZhLOe fRU Whe fLUVW TXaUWLOe Rf Whe VaOaU\ OeYeO Whe SeQaOW\ aYeUageV aURXQd 16%, fRU Whe fRXUWh TXaUWLOe Whe 

fLgXUe faOOV MXVW beORZ 3%.15 AV Ze caQ aSSUecLaWe fURP GUaSh 6, WhLV UeVXOW LV URbXVW WR dLYLdLQg Whe VaPSOe 

Rf RYeUedXcaWed gUadXaWeV LQ WeUPV Rf dLffeUeQW dLPeQVLRQV. OYeUaOO, 13.1% Rf RYeUedXcaWed gUadXaWeV dReV 

QRW VXffeU a Zage SeQaOW\. IQ WeUPV Rf ZRPeQ aQd PeQ, Whe SURSRUWLRQV aUe 12.5% aQd 14.3% UeVSecWLYeO\, 

ZLWh OaUgeU dLffeUeQceV ZheQ Ze cRQVLdeU haYLQg RU QRW ZRUNLQg e[SeULeQce, 15.3-15.7% fRU WhRVe ZLWhRXW 

aQd 10.6-12.6% fRU WhRVe ZLWh LW. IQ aOO caVeV, ZheQ Whe aYeUage PRQWhO\ Zage LV abRYe $9.500, Ze haYe WhaW 

VRPe RYeUedXcaWed gUadXaWeV e[hLbLW a Zage SUePLXP LQVWead Rf a SeQaOW\.16 

 

  

                                                             
14 AQ aOWeUQaWLYe aSSURach, aV LQ OUdLQe aQd RRVe (2015), ZRXOd be Whe eVWLPaWLRQ Rf a TXLQWLOe UegUeVVLRQ PRdeO, 
ZhLch ZRXOd aOVR SURYLde XV ZLWh dLffeUeQW eVWLPaWeV aORQg Whe Zage dLVWULbXWLRQ. 
15 TheVe fLgXUeV aUe VLPLOaU WR Whe YaOXeV fRXQd b\ OUdLQe aQd RRVe (2015) fRU Whe caVe Rf \RXQg IWaOLaQ XQLYeUVLW\ 
gUadXaWeV. UVLQg a TXLQWLOe UegUeVVLRQ aSSURach, Whe aXWhRUV fRXQd Whe Zage SeQaOW\ dLPLQLVheV fURP a 14.6% fRU Whe 
fLUVW TXaUWLOe WR a 6.6% fRU Whe fLfWh RQe. 
16 APRQg Whe RYeUedXcaWed gUadXaWeV ZhRVe LQcRPe SXW WheP aW Whe fRXUWh TXaUWLOe, aURXQd RQe WhLUd eQMR\V a Zage 
SUePLXP. 
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6. Conclusions 

UQdeU Whe hXPaQ caSLWaO WheRU\, ZageV aUe deWeUPLQed b\ ZRUNeU SURdXcWLYLW\, ZhLch LV aPRQg RWheU WhLQgV, 

LQfOXeQced b\ Whe OeYeO Rf edXcaWLRQ. AV SXW cOeaUO\ b\ SORaQe (2003), LQ LWV cUXdeVW fRUP Whe UeWXUQ WR 

edXcaWLRQ LV QRW cRQWLQgeQW RQ hRZ Whe ZRUNeU'V VNLOOV aUe XVed LQ Whe OabRXU PaUNeW. HRZeYeU, MRbV aUe 

TXLWe dLffeUeQW LQ PaQ\ chaUacWeULVWLcV WhaW LPSacW RQ OabRXU SURdXcWLYLW\, aQd VR LQ Sa\. IQ WhLV cRQWe[W, MRb 

UeTXLUePeQWV aWWUacW aWWeQWLRQ becaXVe cRPSULVLQg QRW RQO\ a OeYeO Rf VchRROLQg bXW aOVR RWheU dLPeQVLRQV 

Rf VNLOOV, abLOLWLeV, aQd aWWLWXdeV (HaUWRg, 2000). IQ WhLV UegaUdV, ePSLULcaO VWXdLeV haYe fRXQd WhaW a VXbVWaQWLaO 

SURSRUWLRQ Rf \RXQg SeRSOe e[SeULeQce a PLVPaWch beWZeeQ WheLU edXcaWLRQaO bacNgURXQd aQd Whe 

UeTXLUePeQWV Rf Whe MRb. AV a UeVSRQVe WR WhLV VW\OL]ed fLQdLQg, Whe OLWeUaWXUe haV SURSRVed dLffeUeQW 

e[SOaQaWLRQV, aV ZeOO LW haV VWXdLed LWV effecWV RYeU dLffeUeQW RXWcRPeV Rf Whe OabRXU PaUNeW.  

AV VXPPaULVed LQ VecWLRQ 2, aOWeUQaWLYe WheRUeWLcaO e[SOaQaWLRQV haYe beeQ SURSRVed WR e[SOaLQ Whe e[LVWeQce 

Rf RYeU aQd XQdeUedXcaWLRQ LQ Whe OabRXU PaUNeW. WhLOe Whe ePSLULcaO aQaO\VLV haV \eW QRW VR faU Ueached a 

cRQVeQVXV RYeU ZhLch Rf WheVe dLffeUeQW e[SOaQaWLRQV LV PRUe OLNeO\ WR be behLQd Whe SheQRPeQRQ, WheUe LV 

LQVWead a cOeaU PeVVage RQ Whe cRQVeTXeQceV Rf RYeU aQd XQdeUedXcaWLRQ LQ WeUPV Rf ZageV. IQ Whe 

fUaPeZRUN Rf Whe VeUdXgR-VeUdXgR PRdeO, RYeUedXcaWLRQ PeaQV a SeQaOW\ LQ LQcRPe ZheQ cRPSaUed ZLWh 

ZRUNeUV ZLWh a VLPLOaU OeYeO Rf fRUPaO edXcaWLRQ bXW ZhLch aUe ZeOO PaWched, ZhLOe XQdeU Whe ORU PRdeO 

Rf DXQcaQ aQd HRffPaQ (1981), Whe \eaUV Rf RYeUedXcaWLRQ VhRZ a ORZeU UaWe Rf UeWXUQ WhaQ Whe UeTXLUed 

\eaUV. 

AccRUdLQg WR Whe ePSLULcaO eYLdeQce SUeVeQWed LQ VecWLRQ 4, RYeUedXcaWed gUadXaWeV Rf Whe FCE-UNC VXffeU 

a Zage SeQaOW\ ZheQ cRPSaUed WR WhRVe ZRUNLQg LQ a MRb UeTXLULQg a XQLYeUVLW\ degUee. IQWeUeVWLQgO\, aQd LQ 

deVSLWe WhaW QR dLUecW cRPSaULVRQ LV SRVVLbOe, RXU eVWLPaWeV aUe ZLWhLQ Whe fLgXUeV XVXaOO\ fRXQd LQ Whe 

OLWeUaWXUe, fURP 7.4% WR 27% accRUdLQg WR McGXLQQeVV, 2006. NRW OeaVW LPSRUWaQW, RXU UeVXOWV aUe URbXVW WR 

dLffeUeQW VSecLfLcaWLRQV aQd Whe XVe Rf aOWeUQaWLYe eVWLPaWRUV. The URbXVWQeVV Rf RXU UeVXOWV aUe QRW RQO\ 

TXaOLWaWLYe bXW aOVR LQ WeUPV Rf Whe PagQLWXde Rf Whe (aYeUage) Zage SeQaOW\ aVVRcLaWed ZLWh Whe VWaWXV Rf 

RYeUedXcaWLRQ. WhLOe Whe dLffeUeQce LV QRW VWaWLVWLcaOO\ VLgQLfLcaQW, Whe SeQaOW\ fRU WhRVe VeYeUeO\ 

RYeUedXcaWed LV OaUgeU WhaQ fRU WhRVe ZLWh a PLOd OeYeO Rf RYeUedXcaWLRQ. HaYLQg had ZRUNLQg e[SeULeQce 

ZhLOe LQ Whe XQLYeUVLW\ heOSV UedXce Whe cRVW Rf RYeUedXcaWLRQ. The SeQaOW\ fRU ZRPeQ aSSeaUV WR be VLPLOaU 

WR WhaW fRU PeQ. FURP Whe QRQSaUaPeWULc PRdeOV, Ze fLQd eYLdeQce WhaW eYeQ ZheQ LQ aYeUage Whe UeVXOWV 

aUe VLPLOaU WR Whe RQe UeSRUWed SUeYLRXVO\, WheUe aSSeaUV WR be heWeURgeQeLW\ aPRQg RYeUedXcaWed gUadXaWeV, 

LQ SaUWLcXOaU LQ WeUPV Rf WheLU OeYeO Rf LQcRPe, ZLWh abRXW a 13% e[SeULeQcLQg a Zage SUePLXP. TheVe 

gUadXaWeV beORQg WR Whe XSSeU SaUW Rf Whe Zage dLVWULbXWLRQ. FLQaOO\, ZhLOe fRU Whe caVe Rf RYeUedXcaWLRQ Ze 

fLQd VWaWLVWLcaOO\ VLgQLfLcaQW effecWV, Whe VaPe LV QRW Whe caVe fRU Whe OeYeO Rf hRUL]RQWaO PLVPaWch, PeaVXUed 

LQ WeUPV Rf Whe XVe LQ Whe MRb Rf Whe NQRZOedge acTXLUed LQ Whe XQLYeUVLW\. 

FLQaOO\, RXU UeVXOWV haYe LPSRUWaQW LPSOLcaWLRQV fURP a SROLc\ SRLQW Rf YLeZ. WhLOe LQ PRVW XQLYeUVLWLeV LQ 

AUgeQWLQa, aV LV Whe caVe ZLWh Whe FCE-UNC, LV QRW XQcRPPRQ WR aVVLVW VWXdeQWV WR RbWaLQ VRPe WUaLQLQg 

aQd LQWeUQVhLSV dXULQg Whe WLPe Rf VWXd\LQg, WheUe aUe QR VLPLOaU effRUWV LQ heOSLQg WR fLQd MRbV RQce Whe 
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VWXdeQWV gUadXaWe. IQ WhLV UegaUdV, WheUe LV URRP fRU Whe deVLgQ aQd LPSOePeQWaWLRQ Rf SURgUaPV aLPed aW 

facLOLWaWLQg a beWWeU PaWch beWZeeQ Whe VXSSO\ Rf Whe gUadXaWeV aQd Whe dePaQdV Rf Whe OabRXU PaUNeW. ThLV 

LVVXe becRPeV eYeQ PRUe LPSRUWaQW LQ Whe cRQWe[W Rf Whe FCE-UNC ZhLch, OLNe aOO RWheU VchRROV beORQgLQg 

WR SXbOLc XQLYeUVLWLeV LQ AUgeQWLQa, LV fXOO\ fXQded ZLWh SXbOLc UeVRXUceV, aQd VR LW becRPeV LPSRUWaQW WhaW 

Whe LQYeVWPeQW Pade b\ Whe VRcLeW\ aV a ZhROe WUaQVOaWeV LQWR gUadXaWeV haYLQg MRbV fRU ZhLch Whe\ haYe 

SUeSaUed fRU, ZhLch LQ OLQe ZLWh Whe OLWeUaWXUe RQ Whe WRSLc ZRXOd WUaQVOaWe LQWR hLgheU SURdXcWLYLW\.  
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Table 1. Sample sizes and rates of response 
  Sample 1 Sample 2 Sample 3 Sample 4 

SL]e 158 164 165 160 

Rates of response (%)       
BaVe 100.0 100.0 100.0 100.0 

FROORZ-XS 1 90.5 88.4 93.9 93.1 
FROORZ-XS 2 69.6 69.5 70.9 73.1 
FROORZ-XS 3 67.1 65.2 70.9 65.6 
FROORZ-XS 4 69.0 69.5 64.8 66.3 

SRXUce: RZQ. 
 
 

Table 2. Patterns of attrition 
Surveys with responses N° Cases 

Base FU 1 FU 2 FP 3 FP 4 Sample 1 Sample 2 Sample 3 Sample 4 TOTAL 

X X X X X 78 82 84 86 51.0 

X X X X  8 5 12 12 

17.3 
X X X  X 10 8 5 7 

X X  X X 11 6 12 3 

X   X X X 4 7 1 1 

X X X   6 9 15 11 

13.0 

X X  X  1 5 6 2 

X X   X 3 7 4 7 

X  X X  1 0 0       

X  X  X 1 2 0       

X     X X 2 1 0 1 

X X    26 23 17 21 

15.0 
X  X   2 1 0       

X   X  1 1 2       

X       X 0 1 1 1 

X         4 6 6 8 3.7 

SRXUce: RZQ. 
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Table 3. Descriptive statistics 

Variable 
Base survey Follow-up surveys 

Mean SD Mean SD 

OYeUedXcaWed (SURSRUWLRQ) 0.33 0.47 0.33 0.47 
SWURQgO\ RYeUedXcaWed  (SURSRUWLRQ) 0.13 0.34 0.19 0.39 
MRdeUaWeO\ RYeUedXcaWed (SURSRUWLRQ) 0.20 0.40 0.14 0.34 
HRUL]RQWaO PaWch: XVe Rf NQRZOedge (VcaOe 1 -ORZeVW- WR 10 -
hLgheVW) 6.46 2.46 6.46 2.22 

Age 27.53 4.98 28.13 4.96 

MaOe (SURSRUWLRQ) 0.39 0.49 0.40 0.49 
NRQ-VLQgOe (SURSRUWLRQ) 0.13 0.33 0.17 0.37 
PUeYLRXV ZRUNLQg e[SeULeQce (SURSRUWLRQ) (*) 0.76 0.43 0.75 0.43 
PUeYLRXV ZRUNLQg e[SeULeQce LQ fLeOd Rf VWXd\ (SURSRUWLRQ) (*) 0.57 0.50 0.57 0.49 

FRUPaO ePSOR\ee (SURSRUWLRQ) 0.64 0.48 0.72 0.45 

FLUP VL]e (1: US WR 5; 2: 6 WR 20; 3: 21 WR 50; 4: MRUe WhaQ 50) 2.84 1.16 2.95 1.14 

LabRU WeQXUe LQ PaLQ cXUUeQW MRb (LQ \eaUV) 2.64 3.80 2.57 3.67 
WRUNLQg hRXUV/ZeeN (1: US WR 10; 2: PRUe WhaQ 10 WR 20; 3: PRUe 
WhaQ 20 WR 30; 4: PRUe WhaQ 30 WR 40; 5: PRUe WhaQ 40) 3.77 1.34 4.35 1.05 

TUaLQLQg acWLYLWLeV (SURSRUWLRQ) 0.39 0.49 0.44 0.50 
DeSeQdeQWV (SURSRUWLRQ) 0.10 0.31 0.12 0.33 
FaWheU: cRPSOeWe XQLYeUVLW\ edXcaWLRQ (SURSRUWLRQ) (*) 0.31 0.46 0.33 0.47 
MRWheU: cRPSOeWe XQLYeUVLW\ edXcaWLRQ (SURSRUWLRQ) (*) 0.30 0.46 0.30 0.46 
AYeUage PaUN (*) 5.40 1.24 5.41 1.22 

(*) CRUUeVSRQd WR a TXeVWLRQ aVNed RQO\ LQ Whe BaVe VXUYe\. ThXV Whe fLgXUeV fRU Whe FROORZ-XS VXUYe\V cRUUeVSRQd 
WR Whe aQVZeUV gLYeQ LQ Whe baVe VXUYe\ b\ WhRVe ZhR aOVR UeVSRQded WR Whe fROORZ-XS VXUYe\V. AOO fLgXUeV 
cRUUeVSRQd WR VaOaULed ePSOR\eeV. SRXUce: RZQ. 
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T
able 4: pooled m

odels 

D
ependent variable: 

L
og of m

onthly incom
e: 

point value 
L

og of m
onthly incom

e: 
interval 

(1) 
(2) 

(3) 
(4) 

O
YeUedXcaWed: Y

eV 
-0.0910*** 

-0.1034*** 
-0.0973*** 

-0.1107*** 
K

QRZ
Oedge-MRb P

aWch: XVe Rf OeaUQed NQRZ
Oedge: 1 WR 10 (a) 

 
0.0431** 

 
0.0454** 

(a)^2 
  

-0.0043*** 
  

-0.0045*** 
A

ge 
0.0016 

0.0009 
0.0020 

0.0013 
G

eQdeU: P
aOe 

0.0391** 
0.0383** 

0.0485*** 
0.0477*** 

C
LYLO VWaWXV: QRQ-VLQgOe 

0.0948*** 
0.1020*** 

0.1164*** 
0.1237*** 

W
RUNLQg e[SeULeQce: \eV 

0.0988*** 
0.0933*** 

0.0941*** 
0.0881*** 

W
RUNLQg e[SeULeQce LQ ecRQ. VcLeQceV: \eV 

0.0372 
0.0385* 

0.0449* 
0.0463* 

FRUP
aO OabRU: \eV 

0.1034*** 
0.1058*** 

0.0983*** 
0.1008*** 

FLUP
 VL]e: 6 WR 20 

0.1946*** 
0.1897*** 

0.1941*** 
0.1889*** 

FLUP
 VL]e: 21 WR 50 

0.2486*** 
0.2431*** 

0.2609*** 
0.2553*** 

FLUP
 VL]e: P

RUe WhaQ 50 
0.2978*** 

0.2900*** 
0.3145*** 

0.3061*** 
TeQXUe (\eaUV) 

0.0275*** 
0.0276*** 

0.0305*** 
0.0307*** 

W
RUNLQg hRXUV: 11 WR 20 

-0.3258*** 
-0.3149*** 

-0.3272*** 
-0.3156*** 

W
RUNLQg hRXUV: 21 WR 30 

-0.0831* 
-0.0791* 

-0.0818* 
-0.0777 

W
RUNLQg hRXUV: 31 WR 40 

0.2268*** 
0.2322*** 

0.2299*** 
0.2354*** 

W
RUNLQg hRXUV: P

RUe WhaQ 40 
0.2885*** 

0.2937*** 
0.3004*** 

0.3058*** 
TUaLQLQg acWLYLWLeV: Y

eV 
-0.0141 

-0.0118 
-0.0167 

-0.0144 
SXUYe\: FROORZ

-XS 1  
0.0191 

0.0146 
0.0188 

0.0142 
SXUYe\: FROORZ

-XS 2 
0.0473* 

0.0434 
0.0553** 

0.0513* 
SXUYe\: FROORZ

-XS 3 
0.0942*** 

0.0914*** 
0.1018*** 

0.0990*** 
SXUYe\: FROORZ

-XS 4 
0.0910*** 

0.0872*** 
0.1093*** 

0.1052*** 
O

bVeUYaWLRQV 
1,712 

1,712 
1,712 

1,712 
R-VTXaUed 

0.438 
0.442 

 
 

OQ(V) 
 

 
-1.0247*** 

-1.0290*** 
LefW-ceQVRUed RbVeUYaWLRQV 

 
 

16 
16 

RLghW-ceQVRUed RbVeUYaWLRQV 
 

 
112 

112 
IQWeUYaO RbVeUYaWLRQV 

  
  

1584 
1584 

*** S<
0.01, ** S<

0.05, * S<
0.1. 
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T
able 5: random

 effect m
odels 

D
ependent variable: 

L
og of m

onthly incom
e: 

point value 
L

og of m
onthly incom

e: 
interval 

 
(1) 

(2) 
(3) 

(4) 
O

YeUedXcaWed: Y
eV 

-0.0739*** 
-0.0767*** 

-0.0766*** 
-0.0799*** 

K
QRZ

Oedge-MRb P
aWch: XVe Rf OeaUQed NQRZ

Oedge: 1 WR 10 (a) 
 

0.0215 
 

0.0250 
(a)^2 

  
-0.0021 

  
-0.0024* 

A
ge 

0.0068* 
0.0066* 

0.0082** 
0.0080** 

G
eQdeU: P

aOe 
0.0586** 

0.0579** 
0.0727** 

0.0720** 
C

LYLO VWaWXV: QRQ-VLQgOe 
0.0471 

0.0497* 
0.0587* 

0.0616* 
W

RUNLQg e[SeULeQce: \eV 
0.0920** 

0.0891** 
0.0898** 

0.0864* 
W

RUNLQg e[SeULeQce LQ ecRQ. VcLeQceV: \eV 
0.0399 

0.0410 
0.0477 

0.0490 
FRUP

aO OabRU: \eV 
0.1041*** 

0.1050*** 
0.1001*** 

0.1012*** 
FLUP

 VL]e: 6 WR 20 
0.1368*** 

0.1363*** 
0.1312*** 

0.1309*** 
FLUP

 VL]e: 21 WR 50 
0.2043*** 

0.2051*** 
0.2090*** 

0.2103*** 
FLUP

 VL]e: P
RUe WhaQ 50 

0.2386*** 
0.2373*** 

0.2473*** 
0.2458*** 

TeQXUe (\eaUV) 
0.0171*** 

0.0171*** 
0.0180*** 

0.0180*** 
W

RUNLQg hRXUV: 11 WR 20 
-0.2343*** 

-0.2290*** 
-0.2413*** 

-0.2354*** 
W

RUNLQg hRXUV: 21 WR 30 
-0.1233*** 

-0.1196*** 
-0.1301*** 

-0.1259*** 
W

RUNLQg hRXUV: 31 WR 40 
0.1282*** 

0.1330*** 
0.1228*** 

0.1282*** 
W

RUNLQg hRXUV: P
RUe WhaQ 40 

0.1968*** 
0.2018*** 

0.1961*** 
0.2017*** 

TUaLQLQg acWLYLWLeV: Y
eV 

0.0048 
0.0050 

0.0054 
0.0056 

SXUYe\: FROORZ
-XS 1  

0.0416** 
0.0389** 

0.0448*** 
0.0418** 

SXUYe\: FROORZ
-XS 2 

0.0674*** 
0.0647*** 

0.0808*** 
0.0778*** 

SXUYe\: FROORZ
-XS 3 

0.1204*** 
0.1183*** 

0.1319*** 
0.1297*** 

SXUYe\: FROORZ
-XS 4 

0.1265*** 
0.1243*** 

0.1531*** 
0.1507*** 

O
bVeUYaWLRQV 

1,712 
1,712 

1,712 
1,712 

N
XP

beU Rf LQdLYLdXaOV 
545 

545 
545 

545 
V

X  
 

 
0.3042*** 

0.3028*** 
V

e  
 

 
0.2200*** 

0.2199*** 
R

hR 
 

 
0.657 

0.655 
LefW-ceQVRUed RbVeUYaWLRQV 

 
 

16 
16 

R
LghW-ceQVRUed RbVeUYaWLRQV 

 
 

112 
112 

IQWeUYaO RbVeUYaWLRQV 
  

  
1584 

1584 
*** S<

0.01, ** S<
0.05, * S<

0.1. 
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T
able 6: random

 effect m
odels 

D
ependent variable: 

L
og of m

onthly incom
e: 

point value 
L

og of m
onthly incom

e: 
interval 

(1) 
(2) 

(3) 
(4) 

SeYeUeO\ O
YeUedXcaWed: Y

eV 
-0.0922*** 

-0.0962*** 
-0.0981*** 

-0.1029*** 
M

LOdO\ RYeUedXcaWed: Y
eV 

-0.0567*** 
-0.0612*** 

-0.0570*** 
-0.0622*** 

K
QRZ

Oedge-MRb P
aWch: XVe Rf OeaUQed NQRZ

Oedge: 1 WR 10 (a) 
 

0.0173 
 

0.0202 
(a)^2 

  
-0.0018 

  
-0.0021 

A
ge 

0.0068* 
0.0065* 

0.0082** 
0.0079** 

G
eQdeU: P

aOe 
0.0592** 

0.0586** 
0.0735** 

0.0728** 
C

LYLO VWaWXV: QRQ-VLQgOe 
0.0479 

0.0506* 
0.0595* 

0.0626** 
W

RUNLQg e[SeULeQce: \eV 
0.0935** 

0.0900** 
0.0916** 

0.0875* 
W

RUNLQg e[SeULeQce LQ ecRQ. VcLeQceV: \eV 
0.0389 

0.0401 
0.0464 

0.0479 
FRUP

aO OabRU: \eV 
0.1036*** 

0.1046*** 
0.0996*** 

0.1007*** 
FLUP

 VL]e: 6 WR 20 
0.1371*** 

0.1366*** 
0.1316*** 

0.1312*** 
FLUP

 VL]e: 21 WR 50 
0.2053*** 

0.2058*** 
0.2102*** 

0.2111*** 
FLUP

 VL]e: P
RUe WhaQ 50 

0.2388*** 
0.2372*** 

0.2474*** 
0.2458*** 

TeQXUe (\eaUV) 
0.0172*** 

0.0172*** 
0.0182*** 

0.0182*** 
W

RUNLQg hRXUV: 11 WR 20 
-0.2344*** 

-0.2297*** 
-0.2415*** 

-0.2362*** 
W

RUNLQg hRXUV: 21 WR 30 
-0.1224*** 

-0.1199*** 
-0.1293*** 

-0.1264*** 
W

RUNLQg hRXUV: 31 WR 40 
0.1279*** 

0.1323*** 
0.1224*** 

0.1274*** 
W

RUNLQg hRXUV: P
RUe WhaQ 40 

0.1960*** 
0.2007*** 

0.1951*** 
0.2004*** 

TUaLQLQg acWLYLWLeV: Y
eV 

0.0052 
0.0054 

0.0059 
0.0062 

SXUYe\: FROORZ
-XS 1  

0.0441*** 
0.0417** 

0.0477*** 
0.0451*** 

SXUYe\: FROORZ
-XS 2 

0.0689*** 
0.0663*** 

0.0827*** 
0.0798*** 

SXUYe\: FROORZ
-XS 3 

0.1230*** 
0.1211*** 

0.1348*** 
0.1328*** 

SXUYe\: FROORZ
-XS 4 

0.1294*** 
0.1272*** 

0.1564*** 
0.1540*** 

O
bVeUYaWLRQV 

1,712 
1,712 

1,712 
1,712 

N
XP

beU Rf LQdLYLdXaOV 
545 

545 
545 

545 
V

X  
 

 
0.3044*** 

0.3031*** 
V

e  
 

 
0.2197*** 

0.2197*** 
R

hR 
 

 
0.658 

0.656 
LefW-ceQVRUed RbVeUYaWLRQV 

 
 

16 
16 

R
LghW-ceQVRUed RbVeUYaWLRQV 

 
 

112 
112 

IQWeUYaO RbVeUYaWLRQV 
 

 
1584 

1584 
SeYeUeO\ O

YeUedXcaWed=
M

LOdO\ RYeUedXcaWed (S-YaOXe) 
0.158 

0.174 
0.118 

0.131 
*** S<

0.01, ** S<
0.05, * S<

0.1. 
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T
able 7: random

 effect m
odels 

D
ependent variable: 

Log of m
onthly incom

e: point value 
(1) 

(2) 
(3) 

(4) 
(5) 

(6) 
O

YeUedXcaWed Z
LWhRXW Z

RUNLQg e[SeULeQce 
-0.1216*** 

-0.1246*** 
  

  
  

  
O

YeUedXcaWed Z
LWh Z

RUNLQg e[SeULeQce 
-0.0568*** 

-0.0592*** 
  

  
  

  
O

YeUedXcaWed Z
LWhRXW Z

RUNLQg e[SeULeQce LQ ecRQ. ScLeQceV 
 

 
-0.0883*** 

-0.0914*** 
 

 
O

YeUedXcaWed Z
LWh Z

RUNLQg e[SeULeQce LQ ecRQ. ScLeQceV 
  

  
-0.0622*** 

-0.0648*** 
  

  
O

YeUedXcaWed (FeP
aOe) 

 
 

 
 

-0.0702*** 
-0.0745*** 

O
YeUedXcaWed (M

aOe) 
  

  
  

  
-0.0793*** 

-0.0802*** 
K

QRZ
Oedge-MRb P

aWch: XVe Rf OeaUQed NQRZ
Oedge: 1 WR 10 (a) 

  
0.0222 

  
0.0215 

  
0.0214 

(a)^2 
  

-0.0021 
  

-0.0021 
  

-0.0021 
A

ge 
0.0064* 

0.0062* 
0.0066* 

0.0064* 
0.0067* 

0.0065* 
G

eQdeU: P
aOe 

0.0572** 
0.0566** 

0.0579** 
0.0573** 

0.0613** 
0.0596** 

C
LYLO VWaWXV: QRQ-VLQgOe 

0.0483 
0.0508* 

0.0473 
0.0499* 

0.0473 
0.0500* 

W
RUNLQg e[SeULeQce: \eV 

0.0700 
0.0670 

0.0955** 
0.0927** 

0.0921** 
0.0892** 

W
RUNLQg e[SeULeQce LQ ecRQ. VcLeQceV: \eV 

0.0435 
0.0446 

0.0291 
0.0301 

0.0402 
0.0412 

FRUP
aO OabRU: \eV 

0.1040*** 
0.1050*** 

0.1045*** 
0.1055*** 

0.1039*** 
0.1050*** 

FLUP
 VL]e: 6 WR 20 

0.1355*** 
0.1350*** 

0.1361*** 
0.1357*** 

0.1374*** 
0.1368*** 

FLUP
 VL]e: 21 WR 50 

0.2024*** 
0.2033*** 

0.2038*** 
0.2046*** 

0.2049*** 
0.2056*** 

FLUP
 VL]e: P

RUe WhaQ 50 
0.2380*** 

0.2367*** 
0.2382*** 

0.2368*** 
0.2392*** 

0.2377*** 
TeQXUe (\eaUV) 

0.0173*** 
0.0173*** 

0.0173*** 
0.0173*** 

0.0171*** 
0.0171*** 

W
RUNLQg hRXUV: 11 WR 20 

-0.2403*** 
-0.2351*** 

-0.2361*** 
-0.2309*** 

-0.2342*** 
-0.2292*** 

W
RUNLQg hRXUV: 21 WR 30 

-0.1247*** 
-0.1209*** 

-0.1241*** 
-0.1204*** 

-0.1232*** 
-0.1196*** 

W
RUNLQg hRXUV: 31 WR 40 

0.1278*** 
0.1327*** 

0.1275*** 
0.1323*** 

0.1289*** 
0.1335*** 

W
RUNLQg hRXUV: P

RUe WhaQ 40 
0.1960*** 

0.2009*** 
0.1962*** 

0.2012*** 
0.1975*** 

0.2023*** 
TUaLQLQg acWLYLWLeV: Y

eV 
0.0062 

0.0064 
0.0052 

0.0054 
0.0047 

0.0049 
SXUYe\: FROORZ

-XS 1  
0.0417** 

0.0390** 
0.0415** 

0.0388** 
0.0415** 

0.0388** 
SXUYe\: FROORZ

-XS 2 
0.0668*** 

0.0642*** 
0.0670*** 

0.0643*** 
0.0673*** 

0.0647*** 
SXUYe\: FROORZ

-XS 3 
0.1207*** 

0.1186*** 
0.1203*** 

0.1183*** 
0.1203*** 

0.1183*** 
SXUYe\: FROORZ

-XS 4 
0.1260*** 

0.1239*** 
0.1263*** 

0.1241*** 
0.1263*** 

0.1242*** 
O

bVeUYaWLRQV 
1,712 

1,712 
1,712 

1,712 
1,712 

1,712 
N

XP
beU Rf LQdLYLdXaOV 

545 
545 

545 
545 

545 
545 

W
LWhRXW Z

RUNLQg e[S. =
 W

LWh Z
RUNLQg e[S. (S. YaOXe) 

0.096 
0.094 

  
  

  
  

W
LWhRXW Z

RUNLQg e[S. LQ ecRQ. VcLeQceV =
 W

LWh Z
RUNLQg e[S. LQ 

ecRQ. ScLeQceV (S. YaOXe) 
 

 
0.448 

0.439 
 

 

FeP
aOe =

 M
aOe (S. YaOXe) 

  
  

  
  

0.791 
0.869 

*** S<
0.01, ** S<

0.05, * S<
0.1. 
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T
able 8: pooled O

LS, random
 and fixed effect m

odels 

D
ependent variable: 

L
og of m

onthly incom
e: point value 

Pool 
FE

 
R

E
 

Pool 
FE

 
R

E
 

Pool 
FE

 
R

E
 

Pool 
FE

 
R

E
 

O
YeUedXcaWed: Y

eV 
-0.0919*** 

-0.0657*** 
-0.0756*** 

-0.1100*** 
-0.0658*** 

-0.0798*** 
  

  
  

  
  

  
SeYeUeO\ O

YeUedXcaWed: Y
eV 

 
 

 
 

 
 

-0.0946*** 
-0.0864*** 

-0.0929*** 
-0.1117*** 

-0.0875*** 
-0.0989*** 

M
LOdO\ RYeUedXcaWed: Y

eV 
  

  
  

  
  

  
-0.0888*** 

-0.0478** 
-0.0591*** 

-0.1085*** 
-0.0492** 

-0.0645*** 
K

QRZ
Oedge-MRb P

aWch: XVe Rf OeaUQed 
NQRZ

Oedge: 1 WR 10 (a) 
 

 
 

0.0410** 
0.0149 

0.0204 
 

 
 

0.0406** 
0.0110 

0.0163 

(a)^2 
  

  
  

-0.0043*** 
-0.0014 

-0.0021 
  

  
  

-0.0043*** 
-0.0011 

-0.0018 
O

bVeUYaWLRQV 
1,712 

1,712 
1,712 

1,712 
1,712 

1,712 
1,712 

1,712 
1,712 

1,712 
1,712 

1,712 
N

XP
beU Rf LQdLYLdXaOV 

 
545 

545 
 

545 
545 

 
545 

545 
 

545 
545 

R
2 

0.421 
0.268 

 
0.427 

0.269 
 

0.421 
0.269 

 
0.427 

0.270 
 

R
2 (Z

LWhLQ) 
 

0.268 
0.248 

 
0.269 

0.248 
 

0.269 
0.249 

 
0.270 

0.249 
R

2 (beWZ
eeQ) 

 
0.242 

0.435 
 

0.245 
0.439 

 
0.247 

0.434 
 

0.250 
0.439 

RhR 
  

0.757 
0.638 

  
0.756 

0.635 
  

0.756 
0.639 

  
0.755 

0.636 
BUeXVch-PagaQ WeVW (S. YaOXe) 

  
  

0.000 
  

  
0.000 

  
  

0.000 
  

  
0.000 

H
aXVP

aQ WeVW (S. YaOXe) 
  

  
0.000 

  
  

0.000 
  

  
0.000 

  
  

0.000 
SeYeUeO\ O

YeUedXcaWed=
M

LOdO\ 
RYeUedXcaWed (S-YaOXe) 

 
 

 
 

 
 

0.846 
0.153 
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T
able 8 (cont.): pooled O

LS, random
 and fixed effect m

odels 

D
ependent variable: 

L
og of m

onthly incom
e: point value 
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0.01, ** S<

0.05, * S<
0.1. N

RWe: aOO UegUeVVLRQV LQcOXde RWheU e[SOaQaWRU\ YaULabOeV aV LQ TabOeV 4 WR 7, e[ceSW geQdeU, Z
RUNLQg e[SeULeQce, aQd Z

RUNLQg e[SeULeQce LQ ecRQ. VcLeQceV. 
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T
able 8 (cont.): pooled O

LS, random
 and fixed effect m

odels 

D
ependent variable: 
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og of m

onthly incom
e: point value 

Pool 
FE

 
R

E
 

Pool 
FE

 
R

E
 

O
YeUedXcaWed (FeP

aOe) 
-0.0939*** 

-0.0752*** 
-0.0838*** 

-0.1128*** 
-0.0763*** 

-0.0893*** 
O

YeUedXcaWed (M
aOe) 

-0.0885*** 
-0.0533* 

-0.0634** 
-0.1050*** 

-0.0521* 
-0.0658** 

K
QRZ

Oedge-MRb P
aWch: XVe Rf OeaUQed NQRZ

Oedge: 1 WR 10 (a) 
 

 
 

0.0412** 
0.0155 

0.0209 
(a)^2 

  
  

  
-0.0043*** 

-0.0014 
-0.0021 

O
bVeUYaWLRQV 

1,712 
1,712 

1,712 
1,712 

1,712 
1,712 

N
XP

beU Rf LQdLYLdXaOV 
 

545 
545 

 
545 

545 
R

2 
0.421 

0.268 
 

0.427 
0.269 

 
R

2 (Z
LWhLQ) 

 
0.268 

0.248 
 

0.269 
0.248 

R
2 (beWZ

eeQ) 
 

0.244 
0.434 

 
0.248 

0.439 
R

hR 
  

0.756 
0.638 

  
0.755 

0.635 
BUeXVch-PagaQ WeVW (S. YaOXe) 

  
  

0.000 
  

  
0.000 

H
aXVP

aQ WeVW (S. YaOXe) 
  

  
0.000 

  
  

0.000 
FeP

aOe =
 M

aOe (S. YaOXe) 
0.863 
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RUNLQg e[SeULeQce, aQd Z
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Table 9: average wage penalty for overeducated graduates from the nonparametric model (#) 
    Coefficient 
OYeUaOO  -0.1088 *** 
WRPeQ  -0.1077 *** 
MeQ  -0.1108 *** 

WRUNLQg e[SeULeQce 
NR -0.1145 *** 
YeV -0.1074 *** 

WRUNLQg e[SeULeQce 
LQ ecRQ. ScLeQce 

NR -0.1168 *** 
YeV -0.1011 *** 

QXaUWLOe Rf OQ(Zage) 

1 -0.1763 *** 
2 -0.1188 *** 
3 -0.0691 *** 
4 -0.0281 *** 

*** S<0.01, ** S<0.05, * S<0.1. (#) AOO 
fLgXUeV cRUUeVSRQd WR Whe PeaQ YaOXeV fRU 
gUadXaWeV caWegRULVed aV RYeUedXcaWed. 

 

Table 10: marginal effects of the nonparametric model 
Change in status (#) Change in 

ln(wage) From To 
OYeUedXcaWed ZRPeQ  OYeUedXcaWed PeQ 0.0208   
OYeUedXcaWed ZLWhRXW 
ZRUNLQg e[SeULeQce 

OYeUedXcaWed ZLWh ZRUNLQg 
e[SeULeQce 0.0325   

OYeUedXcaWed ZLWhRXW 
ZRUNLQg e[SeULeQce ecRQ. 
VcLeQceV 

OYeUedXcaWed ZLWh ZRUNLQg 
e[SeULeQce ecRQ. VcLeQceV 0.0410 ** 

*** S<0.01, ** S<0.05, * S<0.1. (#) AOO RWheU YaULabOeV aUe NeSW aW WheLU 
VaPSOe aYeUageV. 
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Graph 1: incidence of overeducation (*) 

 

(*) AOO fLgXUeV cRUUeVSRQd WR VaOaULed ePSOR\eeV. SRXUce: RZQ. 
 

 

Graph 2: degree of horizontal matching (*) 

 

(*) AOO fLgXUeV cRUUeVSRQd WR VaOaULed ePSOR\eeV. SRXUce: RZQ. 
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Graph 3: overeducation and horizontal matching (*) 

 
(*) AOO fLgXUeV cRUUeVSRQd WR VaOaULed ePSOR\eeV. SRXUce: RZQ. 
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Graph 4: distribution of wages by gender and overeducation status (*) 

 
(*) AOO fLgXUeV cRUUeVSRQd WR VaOaULed ePSOR\eeV. SRXUce: RZQ. 

 
 

Graph 5: distribution of wages by gender and overeducation status (*) 

 
(*) AOO fLgXUeV cRUUeVSRQd WR VaOaULed ePSOR\eeV. SRXUce: RZQ. 
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G
raph 6: overeducation w

age penalty and w
age levels

 (#
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) A
OO gUaShV UefeU WR gUadXaWeV caWegRUL]ed aV RYeUedXcaWed. 
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