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AbVWUacW
ThiV SaSeU e[SORUeV Whe VWRcN PaUNeW aV a VRXUce Rf fXQdiQg fRU iQQRYaWiRQ b\ ORRNiQg
aW Whe abiOiW\ Rf Whe VWRcN PaUNeW WR aWWUacW, ideQWif\ aQd chaQQeO fXQdV WR iQQRYaWiYe
fiUPV. We aQaO\Ved 541 IPOV RQ Whe SZediVh VWRcN PaUNeW beWZeeQ Whe \eaUV
2000-2015, XViQg SaWeQW aSSOicaWiRQV aV a SUR[\ fRU iQQRYaWiRQ. ReVXOWV fURP aQ eYeQW
VWXd\ aQd UegUeVViRQV XViQg WZR cRQWURO gURXSV VhRZ WhaW fiUPV fiQd Whe VWRcN PaUNeW
aQ aWWUacWiYe VRXUce Rf fXQdiQg fRU iQQRYaWiRQ aQd WhaW gRiQg SXbOic heOSV fiUPV
RYeUcRPe OiTXidiW\ UeVWUaiQWV. B\ ORRNiQg aW Whe ORQg- aQd VhRUW-WeUP SeUfRUPaQce,
PeaVXUed b\ VWRcN SUiceV, Rf iQQRYaWiYe fiUPV b\ cRQdXcWiQg OLS UegUeVViRQV, RXU
UeVXOWV VXggeVW; RQe, WhaW WheUe iV aQ iQiWiaO dePaQd fRU iQQRYaWiYe cRPSaQieV
XQdeUgRiQg aQ IPO iQ cRPSaUiVRQ WR QRQ-iQQRYaWiYe fiUPV. AQd WZR, WhaW iQYeVWRUV aUe
abOe WR SUedicW fXWXUe iQQRYaWiYeQeVV WR VRPe e[WeQW, bXW WhaW Whe\ haYe VRPe
difficXOWieV iQ aQWiciSaWiQg fXWXUe SeUfRUPaQce Rf iQQRYaWiYe fiUPV.

KH\ZRUGV: iQQRYaWiRQ, IPO, gRiQg SXbOic, VWRcN PaUNeW, iQfRUPaWiRQ aV\PPeWU\, VigQaOOiQg,
XQdeUSUiciQg, SaWeQWV, SaWeQW aSSOicaWiRQV
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1.    IQWURGXcWLRQ

IQQRYaWiRQ haV beeQ cRQVideUed a cUXciaO facWRU fRU ecRQRPic gURZWh aQd Whe deYeORSPeQW Rf

VRcieW\ fRU QeaUO\ a ceQWXU\ (HaVaQ aQd TXcci, 2010; SeWa\eVh aQd DaU\aei, 2017). FRU

cRPSaQieV, Whe SURdXcWiRQ Rf iQQRYaWiYe QeZ SURdXcWV aQd VeUYiceV Oead WR iQcUeaVed

cRPSeWiWiYeQeVV, bRRVWed VaOeV, aQd heQce iQcUeaVed fiUP YaOXe (WieV aQd MRRUPaQ, 2015;

ZhRX aQd Sadeghi, 2019). ThiV iQ WXUQ beQefiWV VRcieW\ b\ SURPRWiQg ecRQRPic gURZWh aQd

WheUefRUe iQcUeaViQg Whe RYeUaOO ZeOO-beiQg aQd higheU OiYiQg VWaQdaUdV ZiWhiQ a cRXQWU\

(AhOVWU|P, 2010). IQQRYaWiRQV, hRZeYeU, aUe QeiWheU a cheaS QRU a UiVN-fUee eQdeaYRXU.

FiUPV Pa\ WXUQ WR Whe VWRcN PaUNeWV WR fXQd WheiU iQQRYaWiRQ acWiYiWieV b\ XQdeUWaNiQg aQ

initial public offering, cRPPRQO\ UefeUUed WR aV aQ IPO (ZaWWRQi aQd JXdge, 2012). FiQaQciaO

PaUNeWV WeQd WR be SeUceiYed WR be PRUe efficieQW cRPSaUed WR baQNV aW aOORcaWiQg caSiWaO

(LeYiQe, 2002) aQd Whe SURceedV Rf aQ IPO aUe cRPPRQO\ iQYeVWed WR SURPRWe gURZWh aQd

fXUWheU deYeORSPeQW (ZaWWRQi aQd JXdge, 2012). FRU iQQRYaWiYe cRPSaQieV, Whe caSiWaO UaiVed

b\ iVVXiQg VhaUeV WR Whe SXbOic cRXOd WhXV XQdeQiabO\ be aQ iPSRUWaQW cRPSRQeQW fRU Whe

fXQdiQg Rf fXWXUe iQQRYaWiRQ (BeUQVWeiQ, 2015). MiOhaXSW (1997) cOaiPV Whe deYeORSPeQW Rf

Whe VWRcN PaUNeW WR haYe beeQ aQ iPSRUWaQW facWRU fRU Whe OeYeO Rf iQQRYaWiRQ iQ Whe U.S

ecRQRP\. SiPiOaUO\, BOacN aQd GiOVRQ (1998) cRQcOXde WhaW RQe Rf Whe beQefiWV Rf a

ZeOO-deYeORSed VWRcN PaUNeW iV WhaW iW SURYideV aQ eaV\ e[iW fRU iQYeVWRUV. ThiV iQ WXUQ, Whe\

UeaVRQ, cRXOd be aQ iQceQWiYe WR iQYeVW iQ VPaOOeU iQQRYaWiYe cRPSaQieV aQd VWaUW-XSV WhaW

ZRXOd RWheUZiVe haYe beeQ aYRided. ThiV ZRXOd WheQ beQefiW Whe ecRQRP\ aW OaUge, ViQce

fiUPV WhaW VXcceed ZiWh iQQRYaWiRQ WeQd bRWh WR gURZ iQdiYidXaOO\ aQd haYe a SRViWiYe effecW

RQ gURZWh aQd deYeORSPeQW Rf VRcieW\ (LRQg, 2002; AhOVWURP, 2010).

HRZeYeU, fRU Whe VWRcN PaUNeW WR be a YaOXabOe VRXUce Rf caSiWaO fRU iQQRYaWiYe fiUPV Whe

PaUNeW PXVW be abOe WR bRWh aWWUacW iQQRYaWiYe fiUPV aQd ideQWif\ WheP. OQO\ WheQ caQ Whe

VWRcN PaUNeWV UediVWUibXWe fXQdV, iQ Whe fRUP Rf VaYiQgV fURP iQYeVWRUV, WRZaUdV iQQRYaWiYe

fiUPV, VR WhaW Whe OiPiWed UeVRXUceV Rf Whe ecRQRP\ caQ be SXW WR XVe ZheUe iW ZiOO cUeaWe Whe

PRVW YaOXe (AYgRXOeaV, 2012). FRU WhiV UeaVRQ, WhiV SaSeU e[SORUed Whe UeOaWiRQVhiS beWZeeQ

Whe VWRcN PaUNeW aQd iQQRYaWiRQ b\ ORRNiQg aW, RQe; ZheWheU iQQRYaWiYe fiUPV SUefeU Whe VWRcN

PaUNeW fRU fXQdiQg, aQd if WXUQiQg WR Whe VWRcN PaUNeW bRRVWV WheiU OeYeO Rf iQQRYaWiRQ. AQd,

WZR; if iQYeVWRUV haYe Whe abiOiW\, aQd Whe ZiOOiQgQeVV WR VeOecW aQd chaQQeO fXQdV WR

iQQRYaWiYe fiUPV. ThiV ZaV dRQe b\ aQaO\ViQg 541 fiUPV WhaW XQdeUZeQW aQ IPO RQ Whe
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SZediVh VWRcN PaUNeW beWZeeQ 2000-2015, XViQg SaWeQW aSSOicaWiRQV aV a SUR[\ fRU

iQQRYaWiRQ.

TheRU\ VWaWeV WhaW iW VhRXOd PaNe QR diffeUeQce fRU iQQRYaWiYe acWiYiWieV iQ a fiUP ZheWheU Whe

fiUP iV SUiYaWe RU SXbOic ZheQ fiQaQciaO PaUNeWV haYe QR fUicWiRQ (BeUQVWeiQ, 2015). IQ a

SeUfecWO\ efficieQW PaUNeW, Whe SUice Rf VhaUeV ZRXOd be baOaQced beWZeeQ VXSSO\ aQd dePaQd

aQd UefOecW aOO aYaiOabOe iQfRUPaWiRQ, aQd WhXV caSiWaO VWUXcWXUe VhRXOdQ¶W affecW iQQRYaWiRQ iQ

fiUPV (AYgRXOeaV, 2012). HRZeYeU, aOO PaUNeWV haYe VRPe fUicWiRQ, aQd WhXV caSiWaO VWUXcWXUe

PaWWeUV iQ SUacWiVe. CRQVeTXeQWO\, gRiQg SXbOic iQcUeaVeV acceVV WR caSiWaO Zhich caQ WheQ be

XVed fRU iQQRYaWiRQ (BeUQVWeiQ, 2015). IQcUeaVed caSiWaO iV eVSeciaOO\ YiWaO fRU iQQRYaWiYe

fiUPV ViQce iQQRYaWiRQ WeQdV WR be SaUWicXOaUO\ VeQViWiYe WR fiQaQciaO UeVWUicWiRQV (ibid.) OQ Whe

RWheU haQd, Whe beQefiWV Rf iQcUeaVed acceVV WR caSiWaO aQd Whe iQceQWiYeV WR iQQRYaWe PighW be

XQdeUPiQed b\ Whe iVVXeV WhaW caQ cRPe fURP gRiQg SXbOic. B\ gRiQg SXbOic, Whe fRcXV Rf bRWh

PaQageUV iQ Whe fiUP aQd Whe iQYeVWRUV caQ WXUQ WRZaUdV VhRUW WeUP SURfiWV aQd OeVV UiVN\

iQQRYaWiRQ SURjecWV (BeUQVWeiQ, 2015; Lee, 2020), Zhich cRXOd iPSede iQQRYaWiYeQeVV iQ Whe

ORQg UXQ.

IQ RXU ePSiUicaO ZRUN Ze fRXQd VXSSRUW fRU WhaW gRiQg SXbOic heOSV iQQRYaWiYe fiUPV

RYeUcRPe OiTXidiW\ UeVWUaiQWV aQd WR VWa\ iQQRYaWiYe iQ Whe ORQg UXQ. FXUWheUPRUe, b\

cRPSaUiQg RXU UeVXOWV WR ViPiOaU fiUPV WhaW had fiOed fRU aQ IPO iQ Whe VaPe SeUiRd bXW

XOWiPaWeO\ ZiWhdUeZ Whe IPO befRUe cRPSOeWiRQ, iW cRXOd be VeeQ WhaW iQQRYaWiYe fiUPV aSSeaU

WR SUefeU Whe VWRcN PaUNeW aV a VRXUce Rf fXQdiQg fRU iQQRYaWiRQ. ThiV ZaV fXUWheU cRQfiUPed

ZheQ Ze XVed UegUeVViRQV WR cRPSaUe Whe iQQRYaWiYe fiUPV XQdeUgRiQg aQ IPO ZiWh WZR

cRQWURO gURXSV cUeaWed WhURXgh Whe nearest neighbour matching PeWhRd.

AddiWiRQaOO\, Whe difficXOW\ iQ eYaOXaWiQg iQQRYaWiRQ, eVSeciaOO\ fRU RXWVideUV, cUeaWeV

iQfRUPaWiRQ aV\PPeWU\. ThiV OeadV WR iQYeVWRU XQceUWaiQW\ WhaW caQ fRUce iQQRYaWiYe fiUPV WR

cRPSeQVaWe b\ VeWWiQg a ORZeU RffeUiQg SUice (LRQg, 2002). PUeYiRXV OiWeUaWXUe haV SURYided

QR cOeaU aQVZeUV aV WR Whe cRQQecWiRQ beWZeeQ iQQRYaWiRQ aQd IPOV. ThRXgh WheUe haV beeQ

VRPe UeVeaUch iQWR Whe TXeVWiRQ iQ UeceQW \eaUV iW iV VWiOO OiPiWed aQd ZiWh VRPeZhaW diYeUgiQg

UeVXOWV. FRU e[aPSOe, Whe eYideQce fRU Whe effecW Rf iQQRYaWiRQ RQ IPO SeUfRUPaQce iV QRW

cRheViYe. OQ RQe haQd, VWXdieV b\ ChiQ eW aO. (2006) aQd UVeche (2014) VhRZ WhaW Whe PRUe

iQQRYaWiYe Whe fiUP Whe PRUe OiNeO\ Whe IPO iV WR be XQdeUSUiced, WhiV iV UeiQfRUced b\ GXR,

LeY aQd Shi (2006) aQd ZhRX aQd Sadeghi (2019) ZhR fRXQd WhaW fiUPV ZiWh PRUe iQQRYaWiRQ

iQSXW WeQd WR be PRUe XQdeUSUiced. OQ Whe RWheU haQd, LRQg, (2002), GXR, LeY aQd Shi (2006)
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aQd ZhRX aQd Sadeghi (2019) aOVR fiQd WhaW fiUPV ZiWh PRUe iQQRYaWiRQ RXWSXW iQVWead aUe

OeVV XQdeUSUiced. HeQce Whe SUeYiRXV eYideQce abRXW hRZ ZeOO Whe VWRcN PaUNeW caQ ideQWif\

iQQRYaWiYe fiUPV iV iQcRQcOXViYe. OXU VecRQd VeW Rf UeVXOWV, XViQg OLS UegUeVViRQV aQd VWRcN

SUiceV WR PeaVXUe SeUfRUPaQce, SURYided eYideQce WR VXSSRUW WhaW iQQRYaWiYe fiUPV aUe

geQeUaOO\ PRUe XQdeUSUiced.

NRQeWheOeVV, deVSiWe dUaZbacNV VXch aV iQfRUPaWiRQ aV\PPeWU\ aQd Whe UiVN Rf XQdeUSUiciQg,

aQd heQce PiVViQg RXW RQ caSiWaO, Whe VWRcN PaUNeW caQ be a cheaSeU RSWiRQ fRU caSiWaO

cRPSaUed WR Whe debW PaUNeW fRU iQQRYaWiYe fiUPV. FRU iQVWaQce, WXUQiQg WR VWRcN PaUNeWV fRU

fXQdiQg PeaQV aYRidiQg Whe eYaOXaWiRQ cRVWV WhaW cRPe ZiWh WXUQiQg WR baQN cUediW (ZhRX aQd

Sadeghi, 2019). SWRcN PaUNeWV caQ aOVR SURYide iQYeVWRUV ZiWh UeOiabOe iQfRUPaWiRQ WhaW Whe\

RWheUZiVe ZRXOd QRW haYe beeQ abOe WR cROOecW aQd SURceVV. FXUWheUPRUe, SaWeQWV haYe beeQ

aUgXed WR be abOe WR VigQaO iQQRYaWiYeQeVV aQd WhXV PiWigaWe iQfRUPaWiRQ aV\PPeWU\ (LRQg,

2002; GXR, LeY aQd Shi, 2006; ZhRX aQd Sadeghi, 2019). HRZeYeU, WhRXgh RXU UeVXOWV

VhRZed WhaW iQYeVWRUV haYe VRPe abiOiW\ WR SUedicW fXWXUe iQQRYaWiYeQeVV, WheVe SUedicWiRQV dR

QRW VeeP WR be baVed VROeO\ RQ SaWeQW hiVWRU\. ThXV, SaWeQWV QeiWheU ZRUN aV a VigQaO Rf YaOXe

QRU WR PiWigaWe iQfRUPaWiRQ aV\PPeWU\. HRZeYeU, Ze fXUWheU VhRZed WhaW SaWeQW iQfRUPaWiRQ

iQ a SURVSecWXV iQ cRQQecWiRQ WR Whe IPO caQ iQcUeaVe iQYeVWRU dePaQd.

WheQ cRPSOeWiQg aQ IPO, Whe VWRcN SUice Rf a fiUP iV UefOecWed b\ Whe VXSSO\ aQd dePaQd fRU

Whe VhaUeV aPRQg iQYeVWRUV, Zhich iQ WheRU\ giYeV a UeOiabOe eVWiPaWe Rf YaOXe WhaW caQ WeOO

iQYeVWRUV ZheUe WR SXW WheiU VaYiQgV WR cUeaWe Whe PRVW YaOXe (AYgRXOeaV, 2012). ThiV iV

aUgXabO\ eVSeciaOO\ YaOXabOe fRU iQQRYaWiYe fiUPV dXe WR Whe difficXOWieV iQ VigQaOOiQg Whe YaOXe

Rf iQQRYaWiYe acWiYiWieV (ibid.). HRZeYeU, WhiV facW RQO\ hROdV WUXe fRU iQQRYaWiRQ ZheQ Whe

VWRcN PaUNeW caQ SURSeUO\ ideQWif\ iQQRYaWiYe fiUPV. B\ ORRNiQg aW Whe ORQg-WeUP

deYeORSPeQW Rf Whe fiUPV XQdeUgRiQg aQ IPO Ze VXggeVWed WhaW WhRXgh iQYeVWRUV WeQd WR haYe

aQ iQiWiaO SUefeUeQce fRU iQQRYaWiRQ, Whe\ aOVR iQ PaQ\ caVeV haYe difficXOWieV SUedicWiQg Whe

fXWXUe SeUfRUPaQce Rf WheVe fiUPV. TheUe iV a gUeaW YaUiaWiRQ iQ Whe SeUfRUPaQce Rf iQQRYaWiYe

fiUPV aQd heQce iQYeVWiQg iQ iQQRYaWiRQ PighW be a UiVN fRU iQYeVWRUV. DeVSiWe WhiV, fXQdV aUe

chaQQeOOed WRZaUdV iQQRYaWiRQ RQ Whe VWRcN PaUNeW.

ThiV SaSeU cRQWUibXWeV WR Whe OiWeUaWXUe abRXW fiUP behaYiRXU iQ UeOaWiRQ WR IPOV (GXR, LeY

aQd ZhXR, 2004; WieV aQd MRRUPaQ, 2015; Lee, 2020), eVSeciaOO\ Whe UeOaWiRQ beWZeeQ

iQQRYaWiRQ aQd Whe deciViRQ WR gR SXbOic (e.g. ChiQ eW aO., 2006; BeUQVWeiQ, 2015; WieV aQd

MRRUPaQ, 2015; LehPaQQ-HaVePe\eU aQd SWUeb, 2016; ZhRX aQd Sadeghi, 2019).
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FXUWheUPRUe, iW cRQWUibXWeV WR Whe OiWeUaWXUe abRXW Whe effecWiYeQeVV Rf fiQaQciaO PaUNeWV

(BOacN aQd GiOVRQ, 1998; LehPaQQ-HaVePe\eU aQd SWUeb, 2016), Whe OiWeUaWXUe abRXW

iQQRYaWiRQ afWeU RZQeUVhiS chaQge (SWXO], 1990; FacciR aQd LaQg, 2002; WagQeU aQd

CRcNbXUQ, 2010; WieV aQd MRRUPaQ, 2015; Lee, 2020), aQd deYeORS Whe OiWeUaWXUe abRXW Whe

VigQaOOiQg YaOXe aQd effecW Rf iQQRYaWiYe aVVeWV RQ iQYeVWRUV aQd fiQaQciaO PaUNeWV (LRQg,

2002; GXR, LeY aQd ZhXR, 2004; ChiQ et al., 2006; WagQeU aQd CRcNbXUQ, 2010; Deb, 2013;

UVeche, 2014; BagQROi aQd RedigROR, 2016).

The UePaiQdeU Rf Whe VWXd\ iV VWUXcWXUed aV fROORZV; SaUW 2 Rf WhiV VWXd\ diVcXVVeV WheRU\ aQd

SUeYiRXV UeVeaUch, SaUW 3 deVcUibeV RXU daWa RQ IPOV, SaWeQWV, SURVSecWXVeV, aQd fiUPV, aQd

SaUW 4 e[SOaiQV hRZ Whe WZR cRQWURO gURXSV ZeUe cRQVWUXcWed. PaUW 5 iQYeVWigaWeV Whe

cRUUeOaWiRQ beWZeeQ fiUPV gRiQg SXbOic aQd SaWeQWiQg acWiYiWieV, aQd SaUW 6 ORRNV aW Whe

ORQg-aQd VhRUW-WeUP SeUfRUPaQce Rf iQQRYaWiYe fiUPV XQdeUgRiQg aQ IPO. PaUW 7 cRQcOXdeV

Whe VWXd\.

2.    TKHRU\ RHYLHZ

2.1 The Stock-market and Innovation

The VWRcN PaUNeW caQ be a VRXUce Rf fXQdiQg fRU iQQRYaWiRQ. IQQRYaWiRQ iV aQ e[SeQViYe aQd

UeVRXUce cRQVXPiQg PaWWeU aQd heQce fXQdiQg iV iPSRUWaQW WR bRWh deYeORS aQd VXVWaiQ

iQQRYaWiRQ (O¶SXOOiYaQ, 2006; HaOO aQd LeUQeU, 2010). IQ cRQWUaVW WR QRQ-iQQRYaWiYe

cRPSaQieV (WhRVe WhaW dR QRW eVWabOiVh eQWiUeO\ QeZ SURdXcWV RU VeUYiceV), iQQRYaWiQg fiUPV

geQeUaOO\ haYe UiVNieU bXViQeVV PRdeOV (Lee, SaPeeQ aQd CRZOiQg, 2015). IQWaQgibOe aVVeWV,

OiNe SaWeQWV, aUe haUd WR XVe aV cROOaWeUaO aQd SRWeQWiaOO\ UiVN\ SURjecWV PaNe iW haUd fRU baQNV

WR YaOXe Whe cRPSaQieV (ibid.). AV a UeVXOW, baQNV aUe PRUe UeOXcWaQW WR OeQd PRQe\ WR

iQQRYaWiYe fiUPV (c.f. HXWWRQ aQd NighWiQgaOe, 2011). SWRcN PaUNeWV, RQ Whe RWheU haQd,

PiWigaWeV Whe UiVN Rf iQQRYaWiYe acWiYiWieV b\ SURYidiQg aQ eaV\ e[iW fRU iQYeVWRUV Zhich

eQcRXUageV WheP WR iQYeVW iQ iQQRYaWiYe fiUPV WhaW Pa\ RWheUZiVe haYe beeQ cRQVideUed WRR

UiVN\ (BOacN aQd GiOVRQ, 1998). BecaXVe Rf WhiV, VWRcN-PaUNeWV caQ be a YaOXabOe aOWeUQaWiYe

fRU iQQRYaWiYe fiUPV WR acceVV caSiWaO. PUeYiRXV VWXdieV VhRZ WhaW WhRXgh PRUe iQQRYaWiYe

cRPSaQieV haYe a haUdeU WiPe acceVViQg e[WeUQaO fXQdiQg, Whe\ aUe PRUe OiNeO\ WhaQ RWheU

cRPSaQieV WR UeO\ RQ e[WeUQaO eTXiW\ aV a VRXUce Rf fiQaQciQg (CaVVRQ, MaUWiQ aQd NiVaU,
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2008; Lee, SaPeeQ aQd CRZOiQg, 2015). TheUe iV aOVR VRPe eYideQce WhaW iQQRYaWiYe fiUPV

SeUfRUP beWWeU iQ Whe ORQg-UXQ WhaQ RWheU IPO fiUPV (ChiQ eW aO., 2006). FXUWheUPRUe, RQe Rf

Whe PRVW YiWaO fXQcWiRQV Rf a fiQaQciaO V\VWeP iV WR cUeaWe a UeOiabOe eVWiPaWe Rf YaOXe b\

fiOWeUiQg RXW SUiYaWe e[SecWaWiRQV aQd PaUNeW-iQfRUPaWiRQ WhURXgh Whe SURceVV Rf VXSSO\ aQd

dePaQd, i.e., PaUNeW SUiceV (AYgRXOeaV, 2012). GRiQg SXbOic b\ XQdeUWaNiQg aQ IPO PaNeV

Whe VhaUeV Rf Whe cRPSaQ\ acceVVibOe fRU RWheUV WR SXUchaVe (ZaWWRQi aQd JXdge, 2012), aQd iQ

WheRU\ fRU a SUice WhaW WaNeV Whe fiUP'V iQQRYaWiYeQeVV iQWR accRXQW. ThXV, PaNiQg iW SRVVibOe

fRU iQYeVWRUV WR chaQQeO fXQdV WRZaUdV iQQRYaWiYe fiUPV aQd aZa\ fURP QRQ-iQQRYaWiYe fiUPV.

TheUe aUe, hRZeYeU, aUgXPeQWV fRU Zh\ VWRcN-PaUNeWV ZRXOd QRW be abOe WR caSWXUe

iQQRYaWiYe fiUPV. OQe VXch UeaVRQ beiQg WhaW VXcceVVfXO SUiYaWe fiUPV VhRZ WhaW b\ UePaiQiQg

SUiYaWe, gRaOV Pa\ UePaiQ cOeaUeU, aQd iW Pa\ WhXV be eaVieU WR PaiQWaiQ aQd caUU\ RXW

iQQRYaWiRQ VWUaWegieV (Lee, 2020). WheQ a fiUP gReV SXbOic, RZQeUVhiS aQd PaQagePeQW iV

VeSaUaWed, Zhich iQ WXUQ caQ hiQdeU VWUaWegieV WR be iPSOePeQWed (SWXO], 1990; FacciR aQd

LaQg, 2002), eVSeciaOO\ VWUaWegieV iQYROYiQg UiVN\ iQQRYaWiRQ acWiYiWieV. IQQRYaWiYe fiUPV Pa\

fRU WhiV UeaVRQ aYRid gRiQg SXbOic.

AQRWheU facWRU WhaW PighW affecW Whe deciViRQ WR gR SXbOic iV Whe PaUNeW cRQdiWiRQV. IPO

PaUNeWV haYe beeQ VhRZQ WR gR WhURXgh c\cOeV Rf ³hRW´ aQd ³cROd´ SeUiRdV (HeOZege aQd

LiaQg, 2004). A hRW PaUNeW iV chaUacWeUi]ed b\ a cOXVWeU Rf IPOV aQd a higheU OeYeO Rf

XQdeUSUiciQg, ZhiOe cROd PaUNeWV haYe a ORW OeVV IPOV aQd a ORZeU OeYeO Rf XQdeUSUiciQg

(HeOZege aQd LiaQg, 2004; SXbadaU AgaWhee, BURRNV aQd SaQQaVVee, 2012). IPOV WhaW aUe

XQdeUWaNeQ RQ a hRW PaUNeW aOVR WeQd WR Oead WR OeVV QegaWiYe UeWXUQV. The UeaVRQ fRU WhiV

beiQg WhaW hRW PaUNeWV Oead WR higheU fiUP SeUfRUPaQce aQd VhaUehROdeU YaOXe (MaXQg, 2014).

ThiV iQdicaWeV WhaW fiUPV RfWeQ ZaiW WR gR SXbOic XQWiO Whe PaUNeW cRQdiWiRQV aUe faYRXUabOe

(MaXQg, 2014), Zhich RUigiQaWeV fURP a SeUiRd Rf heighWeQed iQYeVWRU RSWiPiVP (HeOZege

aQd LiaQg, 2004).

2.2 Information asymmetry

EYeQ ZheQ iQQRYaWiYe fiUPV dR gR SXbOic, Whe iQYeVWRUV RQ Whe VWRcN PaUNeWV cRXOd faiO WR

ideQWif\ WheP, RU eYeQ aYRid WheP, dXe WR iQfRUPaWiRQ aV\PPeWUieV aQd XQceUWaiQW\. The

XQceUWaiQW\ cRXOd Oead WR SheQRPeQa VXch aV XQdeUSUiciQg ZheUe Whe iQiWiaO SUice Rf VhaUeV iV

ORZeU WhaQ Whe fiUVW da\ Rf WUadiQg¶V cORViQg SUice (ChiQ eW aO., 2006). UQdeUSUiciQg PeaQV

PiVViQg RXW RQ caSiWaO, aQd WhRXgh WheUe aUe UeVeaUch WhaW cOaiPV WhaW iQYeVWRUV UaWheU WeQd WR
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be WRR RSWiPiVWic abRXW Whe fXWXUe Rf IPOV (RiWWeU, 1998; LehPaQQ-HaVePe\eU aQd SWUeb,

2016), RWheU UeVeaUch fRXQd WhaW XQdeUSUiciQg iV VRPeWhiQg iQQRYaWiYe fiUPV aUe aW gUeaWeU UiVN

Rf (ChiQ et al., 2006; GXR, LeY aQd Shi, 2006; ZhRX aQd Sadeghi, 2019). ThiV cRXOd be

becaXVe iQQRYaWiYe acWiYiWieV aUe difficXOW WR eYaOXaWe aQd WhXV cUeaWe iQfRUPaWiRQ aV\PPeWU\

(LRQg, 2002; ChiQ eW aO., 2006; GXR, LeY aQd Shi, 2006; BeVVOeU aQd BiWWeOPe\eU, 2008;

BUiWR, PeUeiUa aQd VaUeda, 2016). IQQRYaWiYe fiUPV WhaW aUe jXVW gRiQg SXbOic Pa\ QRW \eW haYe

a UeSXWaWiRQ WR OeaQ bacN RQ, Zhich caQ fRUce WheP WR VeW a ORZeU iQiWiaO VhaUe SUice (LRQg,

2002). IQQRYaWiYe fiUPV Pa\ eYeQ be PRUe ZiOOiQg WR XQdeUSUice WheiU IPOV aQd WhXV ORVe RXW

RQ caSiWaO ViQce Whe\ cRXQW RQ gaiQiQg iW bacN RQce Whe PaUNeW UeaOi]eV Whe YaOXe Rf WheiU

iQQRYaWiYe acWiYiWieV (GXR, LeY aQd Shi, 2006).

FXUWheUPRUe, iQfRUPaWiRQ aV\PPeWU\ caQ aOVR cRPe fURP Whe VeSaUaWiRQ Rf RZQeUVhiS aQd

PaQagePeQW ZheQ gRiQg SXbOic (ChiQ eW aO., 2006; BUiWR, PeUeiUa aQd VaUeda, 2016). The

iQfRUPaWiRQ aV\PPeWU\ beWZeeQ PaQageUV aQd iQYeVWRUV, cRPbiQed ZiWh iQYeVWRUV¶ cOaiP fRU

SURfiW, PighW eQWice fiUP PaQageUV WR PaQiSXOaWe VWRcN SUiceV iQVWead Rf SURPRWiQg ORQg WeUP

iQQRYaWiYeQeVV (Mi]iN, 2010). ThiV iV becaXVe ZheQ VeSaUaWiQg PaQagePeQW aQd RZQeUVhiS,

iW iV QRW XQXVXaO WhaW PaQageUiaO cRPSeQVaWiRQ iV OiQNed WR Whe cRPSaQ\¶V SeUfRUPaQce RQ Whe

VWRcN PaUNeW (ibid.). FRU iQQRYaWiYe fiUPV, WhiV PighW eQWaiO WhaW iQYeVWPeQWV iQ SRWeQWiaOO\

UiVN\ iQQRYaWiYe SURjecWV aQd R&D-e[SeQdiWXUeV aUe OiNeO\ WR decUeaVe afWeU a fiUP gReV

SXbOic, WR iQVWead fXUWheU Whe fiQaQciaO SeUfRUPaQce aQd VhRUW-WeUP eaUQiQgV Rf Whe cRPSaQ\

(LRQg, 2002; Mi]iN, 2010; WieV aQd MRRUPaQ, 2015).

2.3 Patents as signal

HRZeYeU, SaWeQWV haYe beeQ VhRZQ WR be a YaOXabOe WRRO fRU decUeaViQg iQfRUPaWiRQ

aV\PPeWU\ beWZeeQ fiUPV aQd iQYeVWRUV, aV iW acWV aV a cUedibOe VRXUce Rf iQfRUPaWiRQ WhaW caQ

be acceVVed b\ iQYeVWRUV aW a ORZ cRVW (LRQg, 2002). ThURXghRXW Whe OaVW decade, SaWeQWiQg

haV iQcUeaVed iQ QXPbeU aV cRPSaQieV WU\ WR SURWecW WheiU iQYeQWiRQV aQd Whe cRUUeVSRQdiQg

beQefiWV (ZhaR, XiaQg aQd Yi, 2017). B\ SaWeQWiQg aQ iQQRYaWiRQ, Whe cRPSaQ\ UeceiYeV Whe

OegaO UighWV Rf Whe iQYeQWiRQ Zhich giYeV Whe RZQeUV Rf Whe SaWeQW Whe UighW WR e[cOXde RWheUV

fURP PaNiQg RU VeOOiQg Whe iQYeQWiRQ (CaPbUidge DicWiRQaU\, Q.d.). B\ SaWeQWiQg, iQQRYaWiYe

fiUPV caQ WhXV VigQaO WhaW Whe\ aUe cUeaWiQg YaOXe aQd ZiOO UeceiYe aOO Whe SRWeQWiaO fXWXUe SURfiW

fURP Whe SaWeQWed iQQRYaWiRQ, Zhich iV eVSeciaOO\ XVefXO fRU fiUPV ZiWhRXW eVWabOiVhed

UeSXWaWiRQV (LRQg, 2002). HRZeYeU, eYideQce b\ ChiQ eW aO. (2006) fRXQd WhaW SaWeQWV dR QRW

UaiVe Whe iQiWiaO RffeUiQg SUice aQd WhXV ORZeU Whe XQdeUSUiciQg, bXW UaWheU VigQaOV WhaW Whe IPO
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iV XQdeUSUiced. FXUWheUPRUe, UVeche (2014) fRXQd WhaW SaWeQWV dXUiQg Whe IPO SURceVV, VXch

aV iQ Whe SURVSecWXV, UaiVe XQdeUSUiciQg. ThiV iV cRQWUadicWed b\ GXR, LeY aQd Shi (2006) aQd

ZhRX aQd Sadeghi (2019) ZhR fRXQd eYideQce WhaW ZhiOe Whe XQceUWaiQW\ Rf

R&D-e[SeQdiWXUeV OeadV WR XQdeUSUiciQg, a higheU QXPbeU Rf SaWeQWV ZRXOd iQVWead PRdeUaWe

aQd ORZeU XQdeUSUiciQg fRU iQQRYaWiYe cRPSaQieV XQdeUgRiQg aQ IPO. The UeaVRQ fRU WhiV

beiQg WhaW ZhiOe iQQRYaWiYe iQSXW VXch aV R&D-e[SeQVeV iQ PRVW caVeV aUe ePbRVVed ZiWh

diVcUeWiRQ aQd WhXV Oead WR iQfRUPaWiRQ aV\PPeWU\ beWZeeQ iQYeVWRUV aQd Whe cRPSaQieV,

iQfRUPaWiRQ abRXW iQQRYaWiYe RXWSXW, OiNe SaWeQWV, iV PRUe eaViO\ acceVVibOe fRU iQYeVWRUV

(ibid.).

ThiV cRXOd iQdicaWe WhaW Whe aPRXQW aQd SUeciViRQ Rf iQfRUPaWiRQ diVcORVed befRUe a cRPSaQ\

XQdeUgReV aQ IPO iV Rf iPSRUWaQce fRU iQYeVWRUV¶ ZiOOiQgQeVV WR iQYeVW iQ iQQRYaWiYe

cRPSaQieV. IQQRYaWiRQ iV QRW a UiVN-fUee eQgagePeQW aQd heQce Whe iQfRUPaWiRQ aYaiOabOe WR

iQYeVWRUV caQ haYe aQ effecW RQ Whe VXcceVV Rf Whe IPO. TRXUaQi-Rad, GiObeUW aQd CheQ (2016)

ViPiOaUO\ aUgXe WhaW Whe PRUe iQfRUPaWiRQ diVcORVed aQd aYaiOabOe WR iQYeVWRUV, Whe ORZeU Whe

iQfRUPaWiRQ aV\PPeWU\ aQd heQce Whe ORZeU UiVN WR iQYeVWRUV. FXUWheUPRUe, iW haV beeQ fRXQd

WhaW SaWeQWV aV a VigQaO WR iQYeVWRUV befRUe IPOV aUe SRViWiYeO\ cRUUeOaWed WR PaUNeW YaOXe

(WagQeU aQd CRcNbXUQ, 2010; Deb, 2013). HRZeYeU, Whe high diVcORVXUe UeTXiUePeQWV Rf aQ

IPO Pa\ e[SRVe cRUe WechQRORg\, Zhich PighW iQVWead PaNe iQQRYaWiYe fiUPV decide agaiQVW

gRiQg SXbOic (GXR, LeY aQd ZhXR, 2004). MaQ\ iQQRYaWiYe fiUPV aUe UeOXcWaQW WR diVcORVe

iQfRUPaWiRQ abRXW WheiU iQWeOOecWXaO SURSeUWieV aV VRPe W\SeV Rf iQQRYaWiRQ caQ Oead WR PaUNeW

XQceUWaiQWieV (BagQROi aQd RedigROR, 2016). TR aYRid haYiQg WR diVcORVe iQfRUPaWiRQ abRXW

WhiV, iQQRYaWiYe fiUPV Pa\ SUefeU WR VWa\ SUiYaWe aQd/RU WR QRW SaWeQW WheiU iQQRYaWiRQV. PaWeQWV

Pa\, hRZeYeU, PiWigaWe Whe diVadYaQWage Rf Whe diVcORVXUe UeTXiUePeQWV Rf aQ IPO b\

SURWecWiQg Whe iQQRYaWiRQ (GXR, LeY aQd ZhXR, 2004). ThiV Za\ SaWeQWV caQ aOVR be XVed aV a

gXide fRU iQYeVWRUV aV WR ZheUe Whe fiUP¶V fXWXUe acWiYiWieV aUe headiQg. UViQg SaWeQWV WR

PiWigaWe Whe iQfRUPaWiRQ aV\PPeWU\ aW Whe WiPe Rf aQ IPO PighW WheUefRUe iQcUeaVe iQYeVWRU¶V

abiOiW\ WR ideQWif\ iQQRYaWiYe fiUPV aQd ZiOOiQgQeVV WR iQYeVW iQ WheP.

2.3.1 Underwriting bank as signal

IQ addiWiRQ WR SaWeQWV, WheUe aUe RWheU facWRUV WhaW Pa\ VigQaO YaOXe WR RXWVide iQYeVWRUV aV

fiUPV gR SXbOic. OQe Rf WheP beiQg Whe XQdeUZUiWeU Rf Whe IPO (CaUWeU aQd MaQaVWeU, 1990;

BUaX aQd FaZceWW, 2006; ChiQ eW aO., 2006). A cRPSaQ\ Pa\ XVe Whe aVViVWaQce Rf aQ

XQdeUZUiWiQg baQN WR decide RQ aQ iQiWiaO VWRcN SUice, Whe QXPbeU Rf VhaUeV aQd RQ Zhich
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VWRcN PaUNeW WR OiVW Whe VhaUeV (ZaWWRQi aQd JXdge, 2012). SRPe VWRcN PaUNeWV eYeQ haYe iW aV

a UeTXiUePeQW fRU WheiU IPO fiUPV. HRZeYeU, Whe XQdeUZUiWiQg baQN UeTXiUeV ePROXPeQW fRU iWV

VeUYiceV aQd iV WheUefRUe aOVR a cRVW fRU a fiUP chRRViQg WR gR SXbOic (RiWWeU, 1998; BeUQVWeiQ,

2015). The Qeed fRU aQ XQdeUZUiWiQg baQN cRXOd WhXV be a UeaVRQ fRU fiUPV WR chRRVe WR VWa\

SUiYaWe, bXW iW cRXOd aOVR be aQ RSSRUWXQiW\ WR iQfOXeQce Whe iQYeVWRUV SeUceSWiRQ abRXW Whe IPO

(CaUWeU aQd MaQaVWeU, 1990). FiUPV Pa\ XVe UeSXWabOe XQdeUZUiWeUV WR VigQaO WR iQYeVWRUV WhaW

WheiU IPO iV ORZ UiVN aQd Rf high TXaOiW\, aQd aV VXch gRRd XQdeUZUiWeU UeSXWaWiRQ haV beeQ

OiQNed WR ORZeU XQdeUSUiciQg (CaUWeU aQd MaQaVWeU, 1990; BUaX aQd FaZceWW, 2006; ChiQ eW

aO., 2006). AV iQYeVWRUV haYe a SeUceSWiRQ WhaW ZeOO UeQRZQed XQdeUZUiWiQg baQNV ZaQW WR

PaiQWaiQ WheiU gRRd UeSXWaWiRQ aQd WhXV QRW ZaQW WR PaUNeW WRR UiVN\ IPOV, Whe chRice Rf

XQdeUZUiWiQg baQN becRPeV aQ iPSRUWaQW deciViRQ fRU cRPSaQieV decidiQg WR gR SXbOic

(CaUWeU aQd MaQaVWeU, 1990).

2.4 Summary of theory

CRQVeTXeQWO\, dXe WR Whe ecRQRPic beQefiWV WR iQYeVWRUV aQd Whe ecRQRP\ aW OaUge, VWRcN

PaUNeWV VhRXOd VWUiYe WR chaQQeO fXQdV WR iQQRYaWiYe fiUPV aQd aZa\ fURP QRQ-iQQRYaWiYe

fiUPV. HRZeYeU, if Whe VWRcN PaUNeWV aUe VXcceVVfXO iQ WhiV RU QRW iV XQcOeaU, aQd VXbVeTXeQWO\

Whe VXbjecW Rf e[SORUaWiRQ iQ WhiV SaSeU. AV VXggeVWed b\ SUeYiRXV UeVeaUch, iQfRUPaWiRQ

aV\PPeWU\ beWZeeQ RZQeUV aQd PaQageUV Rf Whe fiUPV Pa\ cUeaWe iQceQWiYeV WhaW cRXOd

iPSede iQQRYaWiRQ iQ Whe ORQg UXQ. IW iV WheUefRUe XQcOeaU ZheWheU aQ IPO dReV haYe aQ\

bRRVWiQg RU OiPiWiQg effecWV RQ iQQRYaWiRQ. FXUWheUPRUe, Whe difficXOWieV Rf UeOiabO\ eYaOXaWiQg

iQQRYaWiRQ caQ cUeaWe XQceUWaiQW\ aPRQg iQYeVWRUV. IQYeVWRU¶V abiOiW\ WR ideQWif\ iQQRYaWiYe

fiUPV Pa\ WhXV be iPSeded b\ iQfRUPaWiRQ aV\PPeWU\. IW haV beeQ VXggeVWed WhaW SaWeQWV caQ

SRWeQWiaOO\ be XVed WR PiWigaWe Whe iQfRUPaWiRQ aV\PPeWU\ aQd WhaW Za\ PaNe iQYeVWRUV PRUe

ZiOOiQg WR iQYeVW iQ iQQRYaWiYe fiUPV. WheWheU gRiQg SXbOic dReV haYe aQ\ bRRVWiQg effecW RQ

iQQRYaWiRQ, aQd ZheWheU iQYeVWRUV RQ Whe VWRcN PaUNeW haYe Whe abiOiW\ WR ideQWif\ aQd

ZiOOiQgQeVV WR VeOecW iQQRYaWiYe fiUPV, WhXV UePaiQ ePSiUicaO TXeVWiRQV.
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3.    DaWa

3.1 IPO data

IQ Whe VWXd\ Ze cROOecWed daWa fRU aOO cRPSaQieV WhaW ZeQW SXbOic iQ SZedeQ beWZeeQ

2000-2015 RQ NaVdaT OMX SWRcNhROP, NaVdaT FiUVW NRUWh, NRUdic GURZWh MaUNeW (NGM),

aQd SSRWOighW. DaWa ZaV UeWUieYed fURP RefiQiWiY EiNRQ1. The VWXd\ ZaV OiPiWed WR IPOV fURP

Whe \eaU 2000 aW Whe eaUOieVW becaXVe iQfRUPaWiRQ fRU aOO RXU YaUiabOeV becRPeV iQcUeaViQgO\

PRUe difficXOW WR fiQd fURP eaUOieU \eaUV. We iQcOXded IPOV fURP Whe \eaU 2015 aW Whe OaWeVW

ViQce daWa ZaV cROOecWed abRXW each fiUP fiYe \eaUV afWeU Whe IPO, iQ accRUdaQce ZiWh eaUOieU

UeVeaUch (BeUQVWeiQ, 2015; Lee, 2020; WieV aQd MRRUPaQ, 2015). NaVdaT OMX SWRcNhROP

aQd NGM ETXiW\ aUe Whe WZR RQO\ EU UegXOaWed eTXiW\ VWRcN e[chaQgeV iQ SZedeQ aQd aUe

UegaUded aV YiWaO SaUWV Rf Whe SZediVh VWRcN PaUNeW. The WZR aUe WhXV WR be cRQVideUed Rf

gUeaW iPSRUWaQce fRU Whe VWXd\. IQ addiWiRQ, Whe VWXd\ iQYeVWigaWed Whe VRPeZhaW OeVV UegXOaWed

NaVdaT FiUVW NRUWh aQd SSRWOighW. TheVe PaUNeWV aUe UefeUUed WR aV PXOWi WUadiQg faciOiWieV

(MTFV) aQd aUe iPSRUWaQW WUadiQg SOaWfRUPV fRU SUiPaUiO\ VPaOO aQd PediXP Vi]ed cRPSaQieV

iQ SZedeQ. SiPiOaU WR a VWRcN e[chaQge aQ MTF iV VXbjecW WR UegXOaWiRQ, bXW iV QRW UegaUded

aV a WUadiWiRQaO VWRcN e[chaQge PaUNeW (FiQaQViQVSeNWiRQeQ, 2020). FROORZiQg WheiU VRPeZhaW

ORRVeU UegXOaWiRQV, PaQ\ VPaOOeU aQd \RXQgeU cRPSaQieV iQ a gURZiQg VWage haYe a beWWeU

chaQce WR geW OiVWed RQ RQe Rf Whe MTFV WhaQ RQ NaVdaT OMX SWRcNhROP RU NGM ETXiW\.

AV Whe VWXd\ fRcXVed RQ iQQRYaWiRQ, bRWh VPaOOeU aQd OaUgeU cRPSaQieV ZeUe Rf iQWeUeVW aQd

WhXV bRWh Whe PaiQ VWRcN e[chaQgeV aQd Whe MTFV ZeUe chRVeQ.

IQ 2000-2015 a WRWaO Rf 879 OiVWiQgV ZeUe Pade RQ Whe fRXU VWRcN-PaUNeWV. We UePRYed Whe

fiUPV WhaW dRQ'W haYe a cRUSRUaWe ideQWiW\ QXPbeU aW Whe SZediVh Ta[ Office ViQce Ze Qeeded

WhaW WR fiQd fiUP VSecific iQfRUPaWiRQ. We fXUWheU UePRYed aOO VecRQdaU\ OiVWiQgV aQd VSiQRffV

fURP Whe VaPSOe ViQce Whe effecWV Rf iQYeVWRU¶V abiOiW\ WR ideQWif\ iQQRYaWiYe fiUPV fURP WheiU

IPOV aUe OiNeO\ WR haYe beeQ OaUgeO\ abVRUbed iQ Whe fiUVW OiVWiQg. ThiV OefW a daWaVeW Rf a WRWaO

Rf 541 XQiTXe SZediVh IPOV fRU Whe \eaUV 2000-2015.

1 RefiQiWiY EiNRQ iV a SURYideU Rf daWa fRU fiQaQciaO PaUNeWV aQd iQfUaVWUXcWXUeV. The daWa iV UeWUieYed fURP RYeU
2,000 VRXUceV aQd cRQViVWV Rf aPRQg RWheU facWRUV UeaO WiPe VWRcN PaUNeW daWa, fXQdaPeQWaO aQaO\WicV aQd WUadiQg
WRROV.
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Notes: The QXPbeU Rf IPOS SeU \eaU iQ SZedeQ aQd Whe deYeORSPeQW Rf Whe iQde[ SIXRX, Zhich

UefOecWV Whe deYeORSPeQW Rf Whe SZediVh VWRcN PaUNeW.

The diVWUibXWiRQ Rf IPOV RYeU Whe SeUiRd VhRZed WhaW Whe QXPbeU Rf IPOV iQcUeaVeV aQd

decUeaVeV iQ ZaYeV, ViPiOaU WR Whe PRYePeQWV Rf Whe PaUNeW (Vee FigXUe 1). ThiV caQ be dXe WR

Whe SheQRPeQa Rf ³hRW´ aQd ³cROd´ PaUNeWV (HeOZege aQd LiaQg, 2004; SXbadaU AgaWhee,

BURRNV aQd SaQQaVVee, 2012; MaXQg, 2014). The fOXcWXaWiRQV iQ Whe QXPbeU Rf IPOV iQdicaWe

WhaW Whe \eaU VSecific PaUNeW cRQdiWiRQV VeeP WR affecW Whe QXPbeU Rf IPOV cRPSOeWed ZiWhiQ

a ceUWaiQ \eaU.
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Notes: The diVWUibXWiRQ Rf IPOV iQ diffeUeQW VecWRUV beWZeeQ Whe \eaUV 2000-2015 RQ Whe SZediVh

VWRcN PaUNeW. The QXPbeU befRUe Whe VecWRU QaPe iV Whe cRUUeVSRQdiQg WZR-digiW VecWRU cRde.

IQ addiWiRQ WR Whe fOXcWXaWiRQV iQ IPOV RYeU Whe \eaUV, WheUe aUe aOVR diffeUeQceV iQ Whe QXPbeU

Rf IPOV beWZeeQ diffeUeQW VecWRUV. ThURXghRXW Whe WiPe fUaPe iQ RXU VWXd\, Whe PRVW IPOV

RccXUUed iQ fiUPV iQ Whe VecWRU HeaOWh & EdXcaWiRQ. ThiV VecWRU iQcOXdeV fiUPV WhaW RffeU

edXcaWiRQ aQd heaOWh VeUYiceV, aV ZeOO aV fiUPV WhaW SURdXce aQd VeOO PedicaWiRQ aQd heaOWh

SURdXcWV. The VecRQd PRVW IPOV ZeUe iQ IT & EOecWURQicV, cORVeO\ fROORZed b\ CRUSRUaWe

VeUYiceV aQd FiQaQce & ReaO eVWaWe.

3.1.1 Withdrawn IPOs

TR geW a cRPSaUabOe gURXS fRU RXU IPO daWa WR XVe aV a cRQWURO gURXS (Vee VecWiRQ 4), Ze aOVR

cROOecWed daWa RQ fiUPV WhaW fiOed fRU aQ IPO bXW ZiWhdUeZ iW befRUe cRPSOeWiRQ. We cROOecWed

daWa fRU Whe VaPe SeUiRd aV fRU RXU fiUPV cRPSOeWiQg aQ IPO, 2000-2015. The RQO\

RUgaQi]aWiRQ WhaW cROOecWV daWa RQ ZiWhdUaZQ SZediVh IPOV, aV faU aV Ze ZeUe aZaUe, iV

Q\ePiVViRQeU.Ve2. HRZeYeU, ViQce PaQ\ IPOV aQd cRUUeVSRQdiQg SURVSecWXVeV UePaiQ

2 A Zeb Sage RSeUaWed b\ B|UVfRUXP SYeUige AB WhaW haV daWa abRXW SZediVh IPOV aQd UighWV iVVXeV daWiQg
bacN WR 2001.
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cRQfideQWiaO XQWiO Whe deciViRQ WR gR SXbOic haV beeQ fiQaOi]ed, PaQ\ Rf WhRVe WhaW aUe

ZiWhdUaZQ aUe QeYeU Pade SXbOic aQd caQ WhXV QRW be fRXQd RQ Q\ePiVViRQeU.Ve. FXUWheUPRUe,

Whe eaUOieVW daWa RQ Whe ViWe iV fURP 2001 aQd Whe daWa fURP Whe fiUVW feZ \eaUV iV QRW cRPSOeWe.

SiQce Ze Qeeded WR PaWch RXU ZiWhdUaZQ aQd RXU IPO fiUPV, Ze aOVR had WR e[cOXde WhRVe

WhaW had QRW VeW a \eaU fRU WheiU IPO befRUe caQceOOiQg iW. FRU WhiV UeaVRQ, RXU VaPSOe ZaV TXiWe

VPaOO, cRQViVWiQg Rf 211 XQiTXe fiUPV ZiWhdUaZiQg WheiU IPOV befRUe cRPSOeWiRQ.

3.1.2 Underwriter

AddiWiRQaOO\, iQfRUPaWiRQ abRXW Whe underwriting bank ZaV gaWheUed. The XQdeUZUiWiQg baQN

PighW haYe VigQaOOiQg YaOXe, aV diVcXVVed abRYe, aQd iV WheUefRUe RfWeQ aQ iQcOXded YaUiabOe

(Vee BUaX aQd FaZceWW, 2006; GXR, LeY aQd Shi, 2006; Deb, 2013; BeUQVWeiQ, 2015;

LehPaQQ-HaVePe\eU aQd SWUeb, 2016). DaWa UegaUdiQg Whe XQdeUZUiWeU ZaV PaiQO\ fRXQd iQ

Whe SURVSecWXVeV UeWUieYed fURP FiQaQViQVSeNWiRQeQ, Whe WUadiQg SOaWfRUPV aQd Whe iQdiYidXaO

fiUPV diUecWO\. The XQdeUZUiWeU dXPP\ ZaV giYeQ a YaOXe Rf 1 if Whe PaiQ XQdeUZUiWeU XVed

fRU Whe IPO ZaV UaQNed aV a WRS XQdeUZUiWeU b\ KaQWaU SifR3 fRU Whe cRUUeVSRQdiQg \eaU, aQd a

YaOXe Rf 0 if QRW. If a UaQNiQg ZaVQ¶W aYaiOabOe fRU WhaW \eaU, Ze ePSOR\ed Whe UaQNiQg Rf Whe

PRVW SUR[iPaWe \eaU. DXe WR PiVViQg daWa Whe VaPSOe Rf IPOV ZaV UedXced fURP 541 WR 462

cRPSaQieV fRU WhiV YaUiabOe.

3.2 Patent data

AV a SUR[\ fRU Whe OeYeO Rf iQQRYaWiRQ ZiWhiQ Whe cRPSaQieV iQ RXU VaPSOe, Whe QXPbeU Rf

SaWeQW aSSOicaWiRQV ZaV XVed. ThURXghRXW SUeYiRXV OiWeUaWXUe, SaWeQWV haYe beeQ ZideO\ XVed

aV aQ iQdicaWRU Rf iQQRYaWiRQ ZiWhiQ fiUPV (BeUQVWeiQ, 2015; BXUhaQ, SiQgh aQd JaiQ, 2017;

Lee, 2020; ZhaR-JaQVVRQ aQd AQdeUVVRQ, 2020). IW haV, WhRXgh, beeQ TXeVWiRQed WR ZhaW

e[WeQW SaWeQWV aQd iQQRYaWiRQ aUe cRUUeOaWed, ViQce fRU e[aPSOe, VRPe aVSecWV Rf iQQRYaWiRQ

haYe beeQ aUgXed QRW WR be caSWXUed b\ Whe SaWeQWV Rf a cRPSaQ\ (AUXQdeO aQd KabOa, 1998).

HRZeYeU, SaWeQW aSSOicaWiRQV aUe WhRXghW WR be a faiUO\ UeOiabOe SUR[\ fRU Whe OeYeO Rf

iQQRYaWiRQ ZiWhiQ a cRPSaQ\ aV iW cRXOd be VeeQ aV a Za\ WR PeaVXUe Whe RXWSXW Rf iQQRYaWiQg

acWiYiWieV (BXUhaQ, SiQgh aQd JaiQ, 2017). IQ WhiV VWXd\, Whe QXPbeU Rf SaWeQWV Rf a cRPSaQ\

UefeUV WR Whe QXPbeU Rf patent applications Rf WhaW cRPSaQ\. ThiV QXPbeU dReV QRW

QeceVVaUiO\ cRUUeVSRQd WR Whe QXPbeU Rf patents granted fRU WhaW VSecific cRPSaQ\. HRZeYeU,

SaWeQW aSSOicaWiRQV aUe WhRXghW WR be Pade ZheQ a cRPSaQ\ eVWiPaWeV Whe SRWeQWiaO fXWXUe

3 SZedeQ'V OaUgeVW aQaO\ViV- aQd PaUNeW UeVeaUch cRPSaQ\. OZQed b\ KaQWaU Zhich iV RQe Rf Whe ZRUOd OeadeUV
iQ bXViQeVV- iQVighWV, aQaO\ViV aQd cRQVXOWiQg.
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beQefiW Rf aQ iQYeQWiRQ WR be ZRUWh SURWecWiQg fURP iPiWaWiRQ, ZheUeaV a SaWeQW gUaQW caQ

cRPe VeYeUaO \eaUV OaWeU (XiaR, WX aQd KiP, 2021). HeQce, SaWeQW aSSOicaWiRQV aUe WhRXghW WR

be PRUe WiPe-accXUaWe WhaQ gUaQWed SaWeQWV aQd UefOecW Whe OeYeO Rf iQQRYaWiRQ ZiWhiQ a

cRPSaQ\ aQd ZeUe WhXV XVed aV a SUR[\ fRU iQQRYaWiRQ WhURXghRXW Whe VWXd\.

PaWeQW iQfRUPaWiRQ ZaV UeWUieYed fURP PATLiQN4, EVSaceQeW5 aQd Whe SZediVh IQWeOOecWXaO

PURSeUW\ Office¶V SZediVh PaWeQW DaWabaVe6 fRU aOO cRPSaQieV XQdeUgRiQg aQ IPO beWZeeQ Whe

\eaUV 2000-2015 RQ Whe SZediVh PaUNeW. PaWeQW daWa ZaV aOVR UeWUieYed fRU iQQRYaWiYe SUiYaWe

fiUPV aQd fRU fiUPV WhaW ZiWhdUeZ WheiU IPO fURP Whe SZediVh VWRcN PaUNeW befRUe

cRPSOeWiRQ, iQ RUdeU WR cRQVWUXcW cRQWURO gURXSV WR be abOe WR dUaZ cRQcOXViRQV abRXW Whe

effecW Rf gRiQg SXbOic RQ iQQRYaWiRQ (Vee VecWiRQ 4). BeUQVWeiQ (2015), Lee (2020) aQd WieV

aQd MRRUPaQ (2015) aOO cROOecWed daWa fURP WhUee \eaUV befRUe WR fiYe \eaUV afWeU Whe \eaU Rf

Whe IPO, aQd Ze fROORZed WhiV aSSURach. We WheQ PaWched SaWeQWiQg fiUPV ZiWh SZediVh

cRUSRUaWe ideQWiW\ QXPbeUV b\ XViQg Whe PATLiQN daWaVeW. TR aYRid PiVViQg YaOXeV, Ze XVed

Whe QaWXUaO ORgaUiWhP Rf Whe aQQXaO cRXQW Rf SaWeQW aSSOicaWiRQV SOXV RQe. TabOe 1 VhRZV aQ

RYeUYieZ Rf Whe SaWeQWiQg acWiYiWieV Rf Whe IPO fiUPV iQ RXU VaPSOe.

Notes: VWaWiVWicV Rf Whe QXPbeU Rf SaWeQW aSSOicaWiRQV Pade aURXQd Whe eYeQW Rf aQ IPO.

3.2.1 Prospectus data

TR UeWUieYe daWa abRXW hRZ fiUPV SUeVeQW aQd XVe WheiU SaWeQWV iQ WheiU IPOV, Ze VcRXUed

WhURXgh each SURVSecWXV fRU Whe 196 fiUPV ZiWh SaWeQWV iQ RXU VaPSOe. FRU cRPSaQieV OiVWed RQ

� The SZediVh PaWeQW DaWabaVe SURYided b\ Whe SZediVh IQWeOOecWXaO PURSeUW\ Office iV aQ RQOiQe daWabaVe Zhich
cRYeUV SZediVh SaWeQWV aQd SaWeQW aSSOicaWiRQV iQcOXdiQg bibOiRgUaShic daWa, OegaO VWaWXV aQd iQfRUPaWiRQ abRXW
UegiVWUaWiRQ aPRQg RWheU UecRUdV.

� EVSaceQeW iV aQ RQOiQe daWabaVe SURYidiQg iQfRUPaWiRQ abRXW PRUe WhaQ 90 PiOOiRQ SaWeQW aQd SaWeQW
aSSOicaWiRQV. ReVSRQVibOe fRU EVSaceQeW aUe Whe EXURSeaQ PaWeQW Office aQd Whe EXURSeaQ PaWeQW OUgaQiVaWiRQ.

4 PATLiQN SURYideV daWa ZheUe SaWeQW aQd WUadePaUN iQfRUPaWiRQ aUe PaWched WR RUgaQi]aWiRQV. The daWa
iQcOXdeV daWa fRU SaWeQWV RZQed b\ SZediVh fiUPV RYeU Whe \eaUV 1990-2018. PATLiQN iV fiQaQced b\ ViQQRYa
aQd iWV SaWeQW daWa iV UeWUieYed fURP PATSTAT aQd cRUSRUaWe iQfRUPaWiRQ fURP SERRANO.
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Whe PaiQ VWRcN PaUNeWV; NaVdaT OMX SWRcNhROP aQd NGM ETXiW\, Whe SURVSecWXVeV ZeUe

PaiQO\ UeWUieYed fURP FiQaQViQVSeNWiRQeQ ViQce Whe\ haYe a UegiVWeU Rf aOO aSSURYed

SURVSecWXVeV fURP OaWe 2006 iQ SZedeQ. B\ cRQWacWiQg FiQaQViQVSeNWiRQeQ, Ze ZeUe aOVR abOe

WR cROOecW aSSURYed SURVSecWXVeV fURP WheiU aUchiYe fRU cRPSaQieV XQdeUgRiQg aQ IPO RQ Whe

PaiQ VWRcN PaUNeWV fURP Whe \eaU 2000 aQd fRUZaUd. FRU Whe cRPSaQieV QRW haYiQg UegiVWeUed

WheiU SURVSecWXV aW FiQaQViQVSeNWiRQeQ, PaiQO\ cRPSaQieV OiVWed RQ Whe MTFV, Whe

SURVSecWXVeV ZeUe UeWUieYed eiWheU fURP Whe WUadiQg SOaWfRUPV RU diUecWO\ fURP each cRPSaQ\,

eiWheU WhURXgh WheiU ZebViWeV RU b\ cRQWacWiQg Whe cRPSaQieV.

TR begiQ ZiWh, Ze ORRNed aW ZheWheU Whe iQQRYaWiYe fiUPV UefeUUed WR WheiU SaWeQWV RU QRW iQ

WheiU SURVSecWXVeV. TheQ, deSeQdiQg RQ hRZ Whe fiUPV SURPRWed SaWeQWiQg iQ WheiU

SURVSecWXVeV, Ze caWegRUi]e Whe fiUPV aV eiWheU mentioning WheiU SaWeQWV aQd/RU SaWeQW

aSSOicaWiRQV RU advertising WheP iQ WheiU SURVSecWXVeV. We deWeUPiQed Whe SaWeQWV aQd/RU

SaWeQW aSSOicaWiRQV aV beiQg XVed fRU adYeUWiViQg ZheQ Whe fiUP, fRU e[aPSOe, XVed WheiU

SaWeQWV, SaWeQW aSSOicaWiRQV RU SaWeQW VWUaWeg\ aV a VeOOiQg SRiQW Rf Whe fiUP iQ Whe fiUP

deVcUiSWiRQ. AQRWheU e[aPSOe Rf fiUPV XViQg SaWeQWV WR adYeUWiVe Whe IPO ZeUe fiUPV WhaW

cRQViVWeQWO\ deVcUibed WheiU RSeUaWiRQ aQd SURdXcWV b\ deQRWiQg WheP aV beiQg SaWeQWed. OXU

defiQiWiRQV Rf mentioning aQd advertising SaWeQWV aUe VXbjecWiYe, bXW Ze chRRVe WR iQcOXde

WheP ViQce SaWeQWV WhaW aUe adYeUWiVed PighW VeQd VWURQgeU VigQaOV WR iQYeVWRUV WhaQ SaWeQWV

WhaW aUe jXVW PeQWiRQed. DXe WR PiVViQg daWa Whe VaPSOe ZaV UedXced fURP 196 WR 177 fiUPV

fRU WheVe YaUiabOeV.

3.4 Stock data

TR PeaVXUe SeUfRUPaQce, Ze XVed VWRcN daWa fURP RefiQiWiY EiNRQ. The VhRUW-WeUP

SeUfRUPaQce Rf Whe cRPSaQieV XQdeUgRiQg aQ IPO ZaV PeaVXUed b\ ORRNiQg aW Whe

XQdeUSUiciQg Rf Whe IPO. DeVcUiSWiYe VWaWiVWicV abRXW XQdeUSUiciQg iQ iQQRYaWiYe fiUPV

XQdeUgRiQg aQ IPO iV VhRZQ iQ TabOe 2. HRZeYeU, dXe WR OacN Rf daWa abRXW Whe RffeUiQg- RU

iQiWiaO cORViQg SUice fRU, SUiPaUiO\, Whe cRPSaQieV fURP Whe eaUO\ 2000V, Whe VaPSOe Rf

iQQRYaWiYe fiUPV ZaV UedXced fURP 196 fiUPV ZiWh SaWeQWV WR 154 ZheQ ORRNiQg aW WheiU

VhRUW-WeUP SeUfRUPaQce, aQd Whe WRWaO VaPSOe Rf IPOV fURP 541 WR 331.

The ORQg-WeUP SeUfRUPaQce Rf Whe cRPSaQieV ZaV eVWabOiVhed b\ PeaVXUiQg Whe deYeORSPeQW

Rf Whe VWRcN SUice WhURXghRXW Whe fiYe cRQVecXWiYe \eaUV afWeU Whe IPO7. IQ TabOe 2, VWaWiVWicV

7 FiYe \eaUV ZaV aSSUR[iPaWed aV 1260 WUadiQg da\V, WUaQVOaWiQg iQWR 252 WUadiQg da\V a \eaU.
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abRXW Whe ORQg-WeUP SeUfRUPaQce iQ iQQRYaWiYe fiUPV iV VhRZQ, bRWh XQadjXVWed aQd adjXVWed

agaiQVW Whe beQchPaUN iQde[ SIX ReWXUQ IQde[ (SIXRX) UeSUeVeQWiQg Whe deYeORSPeQW Rf Whe

SZediVh VWRcN PaUNeW iQcOXdiQg diYideQdV. DXe WR PiVViQg daWa, 146 iQQRYaWiYe fiUPV aQd

289 fiUPV ZiWhRXW SaWeQWV UePaiQed, giYiQg XV a fiQaO VaPSOe Rf 435 fiUPV fRU WhiV YaUiabOe.

AfWeU RbVeUYiQg a SRWeQWiaO RXWOieU b\ SORWWiQg Whe daWa, Whe GUXbbV¶ WeVW ZaV XVed WR cRQWURO

fRU RXWOieUV iQ Whe VaPSOe (GUXbbV aQd BecN, 1972). BaVed RQ Whe GUXbbV¶ WeVW aW aQ XSSeU

0.1% VigQificaQce OeYeO, RQe RXWOieU ZaV UePRYed WR PaNe Whe fiQaO daWa VaPSOe fRU Whe

ORQg-WeUP SeUfRUPaQce YaUiabOe 434, ZheUeRf 145 fiUPV ZeUe iQQRYaWiYe (Vee aSSeQdi[, TabOe

A.9).

Notes: SWaWiVWicV abRXW Whe XQdeUSUiciQg aQd ORQg-WeUP SeUfRUPaQce Rf Whe fiUPV ZiWh SaWeQWV WhaW ZeQW

SXbOic beWZeeQ 2000 aQd 2015. A QegaWiYe QXPbeU iQ cROXPQ RQe iQdicaWeV RYeUSUiciQg, ZhiOe a

QegaWiYe QXPbeU iQ cROXPQ WZR aQd WhUee iQdicaWeV a VPaOOeU deYeORSPeQW WhaQ SIXRX.

3.6 Firm level data

FiQaOO\, Ze cROOecWed VRPe fiUP OeYeO daWa fURP RefiQiWiY EiNRQ. SSecificaOO\, fRU Whe YaUiabOeV

Age of Firm aQd Denoted within 5 years, WhaW Ze XVed iQ RXU UegUeVViRQV, aQd total assets

Zhich Ze XVed ZheQ cRQVWUXcWiQg RXU cRQWURO gURXSV Rf SUiYaWe aQd ZiWhdUaZQ fiUPV (Vee

VecWiRQ 4). FRU Whe SUiYaWe fiUPV aQd ZiWhdUaZQ IPO fiUPV ZheUe daWa cRXOd QRW be fRXQd RQ

RefiQiWiYe EiNRQ, Whe daWabaVe ReWUieYeU BXViQeVV8 aQd Whe cRPSaQieV¶ aQQXaO UeSRUWV ZeUe

XVed WR gaWheU daWa abRXW total assets. Age of firm ZaV iQcOXded aV a YaUiabOe ViQce iW haV beeQ

fRXQd WhaW ROdeU fiUPV WeQd WR SeUfRUP beWWeU bRWh befRUe aQd afWeU aQ IPO iQ cRPSaUiVRQ WR

\RXQgeU fiUPV (RiWWeU, 1998; FiOaWRWcheY aQd BiVhRS, 2002). The age ZaV caOcXOaWed aV Whe

QXPbeU Rf \eaUV ViQce Whe fiUP ZaV fRXQded XQWiO Whe WiPe Rf Whe IPO. DXe WR VRPe PiVViQg

daWa SRiQWV, WheUe ZeUe 329 fiUPV RXW Rf 541 fRU WhiV YaUiabOe. The RWheU YaUiabOe, Denoted

� ReWUieYeU BXViQeVV iV a daWabaVe ZiWh iQfRUPaWiRQ abRXW SZediVh cRPSaQieV fURP Whe \eaU 2000 aQd RQZaUdV.

15



within 5 years, ZaV XVed WR checN fRU if a fiUP e[iWed Whe PaUNeW iQ Whe fROORZiQg fiYe \eaUV

afWeU Whe IPO (c.f. BeUQVWeiQ, 2015). ThiV ZRXOd iQdicaWe ZheWheU Whe VWRcN PaUNeW ZaV abOe WR

ideQWif\ fiUPV WhaW VXcceed. If Whe fiUP e[iWed Whe PaUNeW iQ Whe fiYe \eaUV fROORZiQg Whe IPO iW

ZaV giYeQ Whe YaOXe Rf 1, RWheUZiVe iW ZaV giYeQ Whe YaOXe Rf 0.

Notes: The YaUiabOeV Denoted within 5 years aQd Top ranked underwriter WaNeV a YaOXe Rf 1 RU 0
deSeQdiQg RQ ZheWheU Whe fiUP iV deQRWed aQd if a WRS UaQNed XQdeUZUiWeU ZaV XVed aV Whe SUiPaU\
adYiVRU. DiVSOa\ed aUe WhXV Whe PeaQ aV a SeUceQWage Rf fiUPV beiQg deQRWed aQd haYiQg a WRS UaQNed
XQdeUZUiWeU aQd Whe PediaQ aV Whe PRVW cRPPRQ YaOXe Rf 1 aQd 0 fRU WheVe YaUiabOeV.

4. CRQVWUXcWLQJ WKH cRQWURO JURXSV

We cRQVWUXcWed WZR cRQWURO gURXSV. The fiUVW cRQWURO gURXS cRQViVWed Rf fiUPV WhaW iQiWiaOO\

decided WR gR SXbOic bXW eYeQWXaOO\ ZiWhdUeZ WheiU IPO befRUe iW ZaV cRPSOeWed. AV WheVe

fiUPV had decided WR XQdeUgR aQ IPO iQ Whe VaPe \eaU aV Whe fiUPV iQ RXU VaPSOe WhaW

XQdeUZeQW aQ IPO, Whe\ aUe aVVXPed WR haYe beeQ iQ a ViPiOaU VWage iQ Whe cRUSRUaWe Oifec\cOe.

IQcOXdiQg WheVe fiUPV aV a cRQWURO gURXS VhRXOd UePRYe SRWeQWiaO biaVed eVWiPaWeV fURP fiUPV

decidiQg WR gR SXbOic aV a QaWXUaO VWage iQ WheiU cRUSRUaWe Oife c\cOe (BeUQVWeiQ, 2015). The

UeaVRQ fRU WheVe fiUPV VWa\iQg SUiYaWe cRXOd be becaXVe WheiU IPO did QRW iQdXce eQRXgh

iQWeUeVW fURP iQYeVWRUV. OXW Rf RXU VaPSOe Rf 211 fiUPV ZiWh ZiWhdUaZQ IPOV RQO\ a fUacWiRQ

had SaWeQW aSSOicaWiRQV ZiWhiQ Whe WhUee \eaUV befRUe WR fiYe \eaUV afWeU Whe SOaQQed IPO (Vee

TabOe 4).
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Notes: SWaWiVWicV Rf Whe QXPbeU Rf SaWeQW aSSOicaWiRQV Pade aURXQd Whe VeW daWe Rf aQ IPO WhaW ZaV
ZiWhdUaZQ fURP Whe SZediVh VWRcN PaUNeW befRUe cRPSOeWiRQ. DXe WR OiPiWed acceVV WR iQfRUPaWiRQ,
PRVW Rf Whe ZiWhdUaZQ IPOV had a VeW daWe iQ Whe OaWWeU haOf Rf Whe iQYeVWigaWed SeUiRd.

DXe WR Whe VPaOO VaPSOe Rf ZiWhdUaZQ IPOV, iW PighW be difficXOW WR dUaZ cRQcOXViRQV fURP iW.

TheUefRUe, a VecRQd cRQWURO gURXS cRQViVWiQg Rf iQQRYaWiYe SUiYaWe fiUPV ZaV aOVR cRQVWUXcWed,

cRQViVWiQg Rf SUiYaWe fiUPV WhaW had QRW fiOed fRU aQ IPO ZiWhiQ Whe iQYeVWigaWed SeUiRd. The

dUaZbacN Rf WhiV VecRQd cRQWURO gURXS iV WhaW WheUe iV QR Za\ WR deWeUPiQe ZheQ WheVe fiUPV

ZRXOd haYe chRVeQ WR gR SXbOic, aQd WhXV Zhich VhRXOd be Whe ³IPO \eaU´ ZheQ PaWchiQg

ZiWh RXU fiUPV XQdeUgRiQg aQ IPO. ThiV PaNeV iW PRUe difficXOW WR iVROaWe Whe effecWV Rf Whe

IPO. B\ iQcOXdiQg bRWh cRQWURO gURXSV, Ze cRXOd WhXV giYe a fXOOeU SicWXUe.

TR PiWigaWe Whe effecWV Rf facWRUV iQfOXeQciQg iQQRYaWiRQ iQ fiUPV RWheU WhaQ Whe eYeQW Rf aQ

IPO, aQd WR aOOeYiaWe VeOecWiRQ biaV, Whe nearest neighbour matching aSSURach ZaV XVed WR

cUeaWe Whe cRQWURO gURXSV. The QeaUeVW QeighbRXU aSSURach PaWcheV iQdiYidXaOV fURP a cRQWURO

gURXS WR Whe WUeaWPeQW gURXS aQd diVUegaUdV Whe iQdiYidXaOV WhaW aUe QRW PaWched (SWXaUW,

2010). ThXV, fRU each fiUP iQ Whe WUeaWPeQW gURXS, Whe RQe fiUP PRVW ViPiOaU ZiWh UegaUdV WR

Whe chRVeQ YaUiabOeV ZeUe chRVeQ fURP Whe SRSXOaWiRQ Rf iQQRYaWiYe SUiYaWe fiUPV, aQd Whe

SRSXOaWiRQ Rf ZiWhdUaZQ fiUPV UeVSecWiYeO\, WR cRQVWUXcW Whe cRQWURO gURXSV. The fiUPV iQ Whe

WZR cRQWURO gURXSV PeW Whe WhUee fROORZiQg cUiWeUia: (1) Whe QXPbeU Rf SaWeQWV fRU Whe IPO \eaU

aQd Whe WhUee \eaUV SUiRU aUe each iQ Whe �50% bUacNeW Rf SaWeQWV fRU Whe WaUgeW cRPSaQ\, (2) iW

beORQgV WR Whe VaPe WZR-digiW VecWRU aV Whe WaUgeW cRPSaQ\, aQd (3) Whe QaWXUaO ORgaUiWhP Rf

WRWaO aVVeWV (LnAssets) Whe \eaU Rf Whe IPO iV iQ Whe �50% bUacNeW Rf Whe LQAVVeWV Rf Whe WaUgeW

cRPSaQ\. We XVed Whe ORgaUiWhP Rf WRWaO aVVeWV (LnAssets) PeaVXUed aW Whe WiPe Rf Whe IPO
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fiOiQg aV a SUR[\ Rf fiUP Vi]e (UVeche, 2014; BeUQVWeiQ, 2015; ZhRX aQd Sadeghi, 2019b; Lee,

2020), ViQce iW haV SUeYiRXVO\ beeQ VhRZQ WhaW OaUgeU fiUPV haYe OeVV iQfRUPaWiRQ aV\PPeWU\

(BaUWh aQd Ka]QiNc, 1999, ciWed iQ BeUQVWeiQ, 2015). AV iQfRUPaWiRQ aV\PPeWU\ cRXOd affecW

iQQRYaWiYeQeVV aQd XQdeUSUiciQg, aV diVcXVVed abRYe, Ze PaWched fiUPV Rf ViPiOaU Vi]e. B\

XViQg Whe QeaUeVW QeighbRXU aSSURach, VeOecWiRQ biaV iQ Whe PaWchiQg SURceVV ZaV UedXced.

HRZeYeU, deVSiWe beiQg aQ efficieQW Za\ WR PaWch Whe cRQWURO gURXS WR Whe WUeaWPeQW gURXS

WheUe aUe OiPiWaWiRQV ZiWh QeaUeVW QeighbRXU PaWchiQg. SWXaUW (2010) highOighWV Whe facW WhaW

ZiWh WhiV aSSURach a OaUge QXPbeU Rf RbVeUYaWiRQV PighW be diVcaUded dXe WR Whe 1:1

PaWchiQg, Zhich ZRXOd Oead WR OeaYiQg RXW SRWeQWiaOO\ iPSRUWaQW iQfRUPaWiRQ. FXUWheUPRUe,

Whe PaWchiQg iV OiPiWed WR a VPaOO QXPbeU Rf cUiWeUia, ZhiOe WheUe PighW be VeYeUaO RWheU

facWRUV affecWiQg Whe OeYeO Rf iQQRYaWiRQ WhaW aUe QRW cRQWUROOed fRU iQ Whe PaWchiQg SURceVV.

UViQg Whe QeaUeVW QeighbRXU PaWchiQg aSSURach, Ze ZeUe OefW ZiWh a cRQWURO gURXS Rf 12

fiUPV ZiWh ZiWhdUaZQ IPOV, a UaWheU VPaOO VaPSOe Vi]e aQd WhXV a OiPiWaWiRQ fRU Whe VWXd\, aQd

aQ addiWiRQaO cRQWURO gURXS Rf SUiYaWe fiUPV cRQViVWiQg Rf 91 XQiTXe fiUPV.

5. TKH cRUUHOaWLRQ bHWZHHQ JRLQJ SXbOLc aQG SaWHQWLQJ acWLYLWLHV

5.1 Patenting activity

TR XQdeUVWaQd Whe VWRcN e[chaQge aV a PaUNeW fRU iQQRYaWiRQ, Ze fiUVW ORRNed aW ZhaW effecW

Whe VWRcN PaUNeW haV aV a VRXUce Rf fXQdiQg RQ Whe OeYeO Rf iQQRYaWiRQ iQ fiUPV, aQd ZheWheU

iQQRYaWiYe fiUPV SUefeU Whe VWRcN PaUNeW fRU fXQdiQg. We VWaUWed b\ e[SORUiQg Whe QXPbeU Rf

SaWeQW aSSOicaWiRQV RYeU WiPe aURXQd Whe eYeQW Rf Whe IPO, WR Vee ZheWheU gRiQg SXbOic had

aQ\ effecW RQ Whe aPRXQW Rf SaWeQW aSSOicaWiRQV iQ fiUPV, b\ cRQVWUXcWiQg aQ eYeQW VWXd\. TR

dR WhiV Ze XVed SaQeO daWa Rf SaWeQW aSSOicaWiRQV RYeU WiPe, fURP WhUee \eaUV befRUe WR fiYe

\eaUV afWeU Whe IPO fRU aOO fiUPV XQdeUgRiQg aQ IPO beWZeeQ Whe \eaUV 2000-2015, aV ZeOO aV

fRU RQO\ Whe fiUPV ZiWh aW OeaVW RQe SaWeQW iQ RXU VaPSOe. SeSaUaWe dXPP\-cRdeV ZeUe XVed

fRU each Rf Whe WhUee \eaUV SUiRU WR aQd fiYe \eaUV fROORZiQg Whe IPO eYeQW, OeaYiQg Whe \eaU Rf

Whe IPO aV Whe RPiWWed caWegRU\. ThiV ZaV dRQe WR UePRYe WiPe-WUeQdV, VXch aV Whe effecWV Rf

hRW aQd cROd PaUNeWV. AQ eYeQW VWXd\ ZaV WheQ e[ecXWed ZiWh Whe fROORZiQg baVeOiQe

eTXaWiRQ:
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(1)

WheUe (Y) iV Whe dXPP\ YaUiabOe fRU Whe IPO \eaUV WhaW cRQWURO fRU \eaU effecWV aQd (i) iV

iQde[iQg Whe \eaUV, i=1,...15. The WeUP ࣅ iV aQ eUURU WeUP Zhich UeSUeVeQWV Whe diffeUeQce

beWZeeQ Whe acWXaO SaWeQW aSSOicaWiRQ QXPbeUV aQd Whe QXPbeU Rf SaWeQW aSSOicaWiRQV

e[SecWed b\ Whe UegUeVViRQ. Each dXPP\ (IPO-1 WR IPO+5) ZaV VeW WR WaNe Whe YaOXe Rf 1 fRU

RQO\ RQe \eaU WR iVROaWe WhaW VSecific \eaU. FRU e[aPSOe, Whe dXPP\ IPO+3 WaNeV Whe YaOXe Rf 1

WhUee \eaU afWeU WhaW Whe fiUP XQdeUZeQW aQ IPO aQd Whe YaOXe Rf 0 aOO RWheU \eaUV. ThiV PeaQV

WhaW fRU a fiUP WhaW XQdeUZeQW aQ IPO iQ 2010, Whe dXPP\ IPO+3 had Whe YaOXe Rf 1 fRU 2013

RQO\, ZhiOe iW had Whe YaOXe Rf 1 iQ 2008 fRU fiUPV WhaW XQdeUZeQW aQ IPO iQ 2005. ThiV

aSSURach Pade iW SRVVibOe WR cRPSaUe iQQRYaWiRQ befRUe aQd afWeU aQ IPO fRU fiUPV WhaW ZeQW

SXbOic iQ diffeUeQW \eaUV. The UeaVRQ fRU WhiV ZaV WR e[aPiQe ZheWheU Whe OeYeO Rf iQQRYaWiRQ

ZaV affecWed b\ Whe fiUP gRiQg SXbOic, aQd Whe UeVXOWV caQ be YieZed iQ TabOe 5, aV ZeOO aV iQ

FigXUe 3 aQd 4.
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Notes: IQ bRWh UegUeVViRQ (1) aQd UegUeVViRQ (2) Whe deSeQdeQW YaUiabOe iV Whe QXPbeU Rf SaWeQW

aSSOicaWiRQV. The \eaUV aUe VeW WR dXPP\ YaUiabOeV, ZheUe Whe RPiWWed \eaU iV Whe \eaU Rf Whe IPO. The

PRdeO iV baVed RQ SaQeO UegUeVViRQV aQd diVSOa\ed aUe Whe beWa cRefficieQWV, aQd ZiWhiQ SaUeQWheVeV aUe

Whe URbXVW VWaQdaUd eUURUV. *** iQdicaWeV WhaW Whe cRefficieQW iV VWaWiVWicaOO\ VigQificaQW aW a 1% OeYeO.
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Notes: BeWa cRefficieQWV cRUUeVSRQdiQg WR \eaU dXPPieV iQ UegUeVViRQ (1) iQ TabOe 2 aQd WheiU

UeVSecWiYe 95% cRQfideQce iQWeUYaOV.

Notes: BeWa cRefficieQWV cRUUeVSRQdiQg WR \eaU dXPPieV iQ UegUeVViRQ (2) iQ TabOe 2 aQd WheiU

UeVSecWiYe 95% cRQfideQce iQWeUYaOV.

TabOe 5 VhRZV QegaWiYe beWa cRefficieQWV fRU aOO WhUee \eaUV SUiRU WR Whe IPO fRU bRWh VaPSOeV

(TabOe 5 (1) aQd (2)), bXW Whe\ becRPe VPaOOeU Whe cORVeU Whe\ aUe WR Whe \eaU Rf Whe IPO. ThiV

iV fXUWheU iOOXVWUaWed iQ FigXUe 3 aQd 4, Zhich SORW Whe beWa cRefficieQWV cRUUeVSRQdiQg WR Whe

UegUeVViRQV iQ TabOe 5 aQd WheiU UeVSecWiYe 95% cRQfideQce iQWeUYaOV. ThiV iQdicaWeV WhaW fiUPV

WeQd WR aSSO\ fRU PRUe SaWeQWV OeadiQg XS WR aQ IPO. ThiV cRXOd SRVVibO\ be becaXVe fiUPV eQd

XS gRiQg SXbOic afWeU iQQRYaWiYe bUeaNWhURXghV aQd/RU OaUge VSeQdiQgV RQ iQQRYaWiYe
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iQYeVWPeQWV. The fiUVW \eaU afWeU Whe IPO haV SRViWiYe beWa cRefficieQWV, bXW Whe fROORZiQg WhUee

\eaUV haYe QegaWiYe beWa cRefficieQWV. The QegaWiYe WUeQd cRXOd be dXe WR Whe facW WhaW Whe

caSiWaO fURP Whe IPO iV XVed fRU SURPRWiRQ Rf Whe fiUP aQd/RU iQQRYaWiYe acWiYiWieV Zhich dRQ'W

giYe iPPediaWe UeVXOWV. FRXU \eaUV afWeU Whe IPO, Whe QegaWiYe WUeQd haV becRPe VPaOOeU, aQd

b\ \eaU fiYe afWeU Whe IPO Whe WUeQd haV WXUQed aQd becRPe SRViWiYe, QRWabO\ aOVR higheU WhaQ

iQ Whe \eaUV OeadiQg XS WR Whe IPO. TheVe UeVXOWV VhRZ a ViPiOaU WUeQd aV fRXQd b\ WieV aQd

MRRUPaQ (2015). ThiV iQdicaWeV WhaW fXQdiQg fURP aQ IPO WaNeV abRXW fiYe \eaUV WR VhRZ

UeVXOWV iQ fiUP iQQRYaWiRQ, bXW WhaW gRiQg SXbOic dReV heOS fiUPV VWa\ iQQRYaWiYe iQ Whe ORQg

UXQ aQd RYeUcRPe WheiU OiTXidiW\ UeVWUaiQWV. ThiV cRQWUadicWV Whe aUgXPeQW WhaW iQfRUPaWiRQ

aV\PPeWU\ beWZeeQ PaQageUV aQd iQYeVWRUV, aV ZeOO aV iQYeVWRUV' cOaiP fRU SURfiW, Oead WR

PaQageUV fRcXViQg RQ VhRUW-WeUP eaUQiQgV afWeU aQ IPO, UeVXOWiQg iQ decUeaVed iQQRYaWiYeQeVV

ORQg-WeUP (LRQg, 2002; Mi]iN, 2010; WieV aQd MRRUPaQ, 2015). HeQce, Whe fXQdiQg fURP

iQYeVWRUV chaQQeOOed WR iQQRYaWiYe fiUPV aSSeaU WR be XVed effecWiYeO\ WR SURPRWe iQQRYaWiYe

acWiYiWieV iQ Whe ORQg UXQ.

HRZeYeU, WhiV PRdeO caQQRW giYe a fXOO e[SOaQaWiRQ Rf Whe UeOaWiRQVhiS beWZeeQ iQQRYaWiRQ

acWiYiWieV aQd IPOV ViQce Ze dRQ¶W NQRZ hRZ PXch Rf Whe SURceedV fURP Whe IPO ZeQW WR

iQQRYaWiRQ acWiYiWieV. IW iV aOVR iPSRVVibOe WR Va\ hRZ PaQ\ Rf Whe SaWeQWV a fiUP ZRXOd haYe

aSSOied fRU if Whe\ had chRVeQ WR UePaiQ SUiYaWe. FXUWheUPRUe, ViQce QRQe Rf Whe cRefficieQWV

iQ WabOe 5 ZeUe VigQificaQW Ze ZeUe caXWiRXV abRXW dUaZiQg cRQcOXViRQV ZiWhRXW fXUWheU

eYideQce. FRU WhiV UeaVRQ, Ze ORRN aW fiUPV WhaW haYe decided WR UePaiQ SUiYaWe b\

ZiWhdUaZiQg a SOaQQed IPO.

5.2 Withdrawn IPOs

B\ ORRNiQg aW fiUPV WhaW iQiWiaOO\ decided WR gR SXbOic bXW eYeQWXaOO\ ZiWhdUeZ WheiU IPO

befRUe iW ZaV cRPSOeWed, Ze cRXOd cRQWUaVW RXU fiQdiQgV fRU fiUPV XQdeUgRiQg aQ IPO. The

VPaOO VaPSOe Vi]e cRXOd be cRQVideUed a OiPiWaWiRQ fRU Whe VWXd\, bXW deVSiWe iWV Vi]e, Whe

VaPSOe caQ QRQeWheOeVV giYe a SicWXUe Rf Whe fiUPV WhaW begaQ Whe SURceVV Rf gRiQg SXbOic bXW

XOWiPaWeO\ decided WR VWa\ SUiYaWe.
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Notes: AYeUage QXPbeU Rf SaWeQW aSSOicaWiRQV aURXQd Whe SOaQQed IPO \eaU fRU fiUPV WhaW ZiWhdUeZ
WheiU IPO befRUe cRPSOeWiRQ aQd WheiU UeVSecWiYe 95% cRQfideQce iQWeUYaOV.

AV caQ be VeeQ iQ FigXUe 5, iQ cRQWUaVW WR Whe fiUPV WhaW did gR SXbOic, SaWeQWiQg fRU Whe

ZiWhdUaZQ IPO fiUPV ZeQW dRZQ iQ Whe \eaU OeadiQg XS WR Whe IPO, iPSO\iQg WhaW iQYeVWRUV

SUefeU PRUe iQQRYaWiYe fiUPV. FXUWheUPRUe, Whe ZiWhdUaZQ fiUPV did QRW geW Whe XSVZiQg Rf

SaWeQW aSSOicaWiRQV aW \eaU fiYe afWeU Whe IPO WhaW Whe fiUPV WhaW ZeQW SXbOic did. ThiV giYeV

fXUWheU eYideQce WhaW Whe VWRcN PaUNeW heOSV PiWigaWe Whe OiTXidiW\ UeVWUaiQWV Rf iQQRYaWiRQ.

ThiV iV highOighWed b\ Whe facW WhaW Whe SeUceQWage Rf fiUPV iQ Whe VaPSOe WhaW haV SaWeQWV

dXUiQg aQ\ Rf Whe QiQe \eaUV (Vee TabeO 4) iV OeVV WhaQ a WhiUd cRPSaUed WR iQ Whe VaPSOe Rf

fiUPV WhaW gR SXbOic (Vee TabOe 1). ThiV iQdicaWeV WhaW iQQRYaWiYe fiUPV dR SUefeU Whe VWRcN

PaUNeW aV a VRXUce Rf fXQdiQg fRU iQQRYaWiRQ.

5.3 Control groups

TR fXUWheU iQYeVWigaWe Whe UeOaWiRQVhiS beWZeeQ gRiQg SXbOic aQd iQQRYaWiRQ, a UegUeVViRQ fRU

aOO IPOV ZaV cRQVWUXcWed ZiWh Whe fROORZiQg baVeOiQe eTXaWiRQ:

(2)

The UegUeVViRQ aOORZed XV WR Vee Whe effecWV Rf gRiQg SXbOic RQ SaWeQW aSSOicaWiRQV aQd aOVR WR

VWXd\ hRZ SaWeQWiQg iV affecWed b\ \eaU VSecific effecWV. Going public (GP) iV a dXPP\

YaUiabOe WhaW WaNeV Whe YaOXe Rf RQe fRU Whe \eaU Rf aQ IPO aQd Whe fROORZiQg \eaUV afWeU Whe

IPO. B\ deSOR\iQg WhiV YaUiabOe, Ze ZeUe abOe WR deWeUPiQe ZheWheU Whe QXPbeU Rf SaWeQW
23



aSSOicaWiRQV decUeaVed RU iQcUeaVed afWeU Whe eYeQW Rf aQ IPO. Going public x year (GPxY) iV

aQ iQWeUacWiYe YaUiabOe WhaW diYideV Whe SaWeQW aSSOicaWiRQV afWeU aQ IPO beWZeeQ Whe diffeUeQW

\eaUV. ThiV YaUiabOe iV Whe SURdXcW Rf Whe YaUiabOe Going public (GP) aQd Whe \eaUV fROORZiQg

aQ IPO (Y) ZheUe Whe \eaU Rf Whe IPO iV VeW WR 0, Whe \eaU afWeU Whe IPO iV VeW WR 1 eWc. The

UeaVRQ fRU WhiV YaUiabOe ZaV WR deWeUPiQe if Whe QXPbeU Rf SaWeQW aSSOicaWiRQV chaQged RYeU

Whe WiPe deSeQdiQg RQ hRZ PaQ\ \eaUV had SaVVed ViQce Whe IPO. The YaUiabOe Year VhRZV

Whe WePSRUaO effecW RYeU Whe \eaUV iQ RXU VWXd\ aQd iV VeW WR 0 fRU Whe \eaU 1997 (ViQce WhiV iV

Whe eaUOieVW \eaU fRU SaWeQW daWa iQ RXU VaPSOe) aQd iQcUeaVeV ZiWh 1 fRU each Rf Whe

cRQVecXWiYe \eaUV XS WR 2020. ࣅ iV Whe eUURU WeUP.

ThUee addiWiRQaO UegUeVViRQV ZeUe iQcOXded. The fiUVW RQe cRPSaUed aOO IPOV iQ RXU VaPSOe

ZiWh RXU cRQWURO gURXS Rf iQQRYaWiYe fiUPV WhaW UePaiQed SUiYaWe WhURXghRXW Whe ZhROe SeUiRd

aQd QRW fiOed fRU aQ IPO iQ Whe \eaUV 2000-2015, i.e. RXU cRQWURO gURXS Rf iQQRYaWiYe SUiYaWe

fiUPV. The VecRQd aQd WhiUd UegUeVViRQ WheQ cRPSaUed Whe WUeaWPeQW gURXS Rf iQQRYaWiYe fiUPV

XQdeUgRiQg aQ IPO ZiWh Whe WZR cRQWURO gURXSV; fiUPV ZiWh ZiWhdUaZQ IPOV, aQd Whe

iQQRYaWiYe SUiYaWe fiUPV. The eTXaWiRQ fRU WheVe WhUee UegUeVViRQV ZeUe aV fROORZV:

(3)

The YaUiabOe IPO iV a dXPP\ YaUiabOe VeW WR 1 fRU aOO Whe iQQRYaWiYe fiUPV WhaW XQdeUZeQW aQ

IPO aQd VeW WR ]eUR fRU aOO Whe fiUPV UePaiQiQg SUiYaWe WhURXghRXW Whe SeUiRd. HeQce Whe

iQWeUacWiYe YaUiabOe IPO x Year (IPOxYear) iV a SURdXcW Rf Whe YaUiabOeV IPO aQd Year aQd

diYideV Whe SaWeQWiQg acWiYiWieV beWZeeQ fiUPV gRiQg SXbOic aQd fiUPV WhaW UePaiQ SUiYaWe

WaNiQg iQWR cRQVideUaWiRQ WePSRUaO chaQgeV. ThiV VhRZed ZheWheU Whe diffeUeQce iQ SaWeQW

aSSOicaWiRQV fRU SUiYaWe fiUPV aQd fiUPV WhaW gR SXbOic had diYeUged RYeU WiPe.
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Notes: DiVSOa\ed aUe Whe beWa cRefficieQWV aQd WheiU UeVSecWiYe VWaQdaUd eUURU ZiWhiQ SaUeQWheVeV. *, ** aQd *** iQdicaWe WhaW Whe cRefficieQW iV VWaWiVWicaOO\
VigQificaQW aW a 10%, 5% aQd 1% OeYeO UeVSecWiYeO\.
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MRdeO (4) iQ TabOe 6 cRPSaUiQg ZiWhdUaZQ iQQRYaWiYe IPOV aQd iQQRYaWiYe fiUPV cRPSOeWiQg

aQ IPO VhRZV WhaW WheUe iV a ZeaNO\ VigQificaQW SRViWiYe cRUUeOaWiRQ beWZeeQ a fiUP gRiQg

SXbOic aQd SaWeQW aSSOicaWiRQV. LiNeZiVe, Whe PRdeOV (1)-(3) iQdicaWe a SRViWiYe cRUUeOaWiRQ fRU

Whe cRefficieQW Going public, hRZeYeU WheVe UeVXOWV aUe QRW RQ a VWaWiVWicaOO\ VigQificaQW OeYeO.

The SRViWiYe effecWV Rf gRiQg SXbOic RQ iQQRYaWiRQ fXUWheUPRUe VeePV WR becRPe OaUgeU aV Whe

WePSRUaO diVWaQce WR Whe \eaU Rf Whe IPO gURZV, aV VhRZQ b\ Whe VigQificaQW SRViWiYe

cRefficieQWV Rf Whe YaUiabOe Going public x year iQ cROXPQ (1)-(3). ThiV iQdicaWeV WhaW gRiQg

SXbOic dReV iQcUeaVe Whe QXPbeU Rf SaWeQW aSSOicaWiRQV a fiUP caQ SURdXce aQd WhaW Whe effecW

iV gUeaWeU VRPe \eaUV afWeU Whe IPO, cRQfiUPiQg RXU eaUOieU UeVXOWV WhaW iW WaNeV VRPe \eaUV fRU

Whe fXQdiQg WR SURdXce UeVXOWV iQ iQQRYaWiRQ. FXUWheUPRUe, Whe ZeaNO\ VigQificaQW YaUiabOe

IPO x Year iQdicaWeV WhaW Whe diffeUeQce iQ QXPbeU Rf SaWeQW aSSOicaWiRQV beWZeeQ SUiYaWe aQd

IPO fiUPV haYe decUeaVed iQ Whe OaVW cRXSOe Rf decadeV, iPSO\iQg WhaW Whe beQefiWV WR

iQQRYaWiYeQeVV fURP gRiQg SXbOic Pa\ haYe decUeaVed VOighWO\ (aOWhRXgh, WhiV YaUiabOe iV RQO\

VigQificaQW iQ cROXPQ (2)). The QegaWiYe cRefficieQW fRU Whe YaUiabOe Year VhRZV a QegaWiYe

cRUUeOaWiRQ ZiWh SaWeQW aSSOicaWiRQV, iQdicaWiQg WhaW Whe QXPbeU Rf SaWeQW aSSOicaWiRQV haV

decUeaVed RYeU Whe \eaUV 1997-2020. OYeUaOO, Whe UeVXOWV iQ TabOe 6 cRQfRUP ZiWh RXU eaUOieU

fiQdiQgV aQd VhRZ WhaW Whe deciViRQ WR gR SXbOic faYRXUed ORQg-WeUP iQQRYaWiYeQeVV iQ fiUPV.

B\ WaNiQg Whe UeVXOWV fURP RXU eYeQW VWXd\, Whe ZiWhdUaZQ IPO fiUPV, aQd Whe UegUeVViRQV

cRPSaUiQg Whe fiUPV XQdeUgRiQg aQ IPO ZiWh Whe cRQWURO gURXSV WRgeWheU, Ze dUaZ Whe

cRQcOXViRQV WhaW iQQRYaWiYe fiUPV SUefeU Whe VWRcN PaUNeW fRU fXQdiQg, VXSSRUWiQg eYideQce b\

CaVVRQ, MaUWiQ aQd NiVaU (2008) aQd Lee, SaPeeQ aQd CRZOiQg (2015), aQd WhaW gRiQg SXbOic

PiWigaWeV Whe OiTXidiW\ UeVWUaiQWV Rf iQQRYaWiYeQeVV iQ Whe ORQg-UXQ.

6. SKRUW-WHUP aQG ORQJ-WHUP SHUIRUPaQcH

6.1 Short-term performance

The Qe[W VWeS iQ RXU aQaO\ViV ZaV WR WXUQ Whe fRcXV WRZaUdV Whe SUefeUeQceV Rf iQYeVWRUV RQ Whe

VWRcN PaUNeW, b\ e[SORUiQg ZheWheU iQYeVWRUV SUefeU iQQRYaWiYe fiUPV WR QRQ-iQQRYaWiYe fiUPV

(Whe fiUPV ZiWhRXW SaWeQW aSSOicaWiRQV iQ RXU daWa). TR dR WhiV, Ze aQaO\Ved XQdeUSUiciQg ZiWh

Whe heOS Rf iQiWiaO RffeUiQg- aQd VWRcN SUiceV. B\ ORRNiQg aW Whe VhRUW-WeUP SeUfRUPaQce Rf Whe

IPO, Whe dePaQd fRU VhaUeV ZheQ Whe cRPSaQieV iQiWiaOO\ ZeQW SXbOic ZaV deWeUPiQed. A high
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XQdeUSUiciQg iPSOieV WhaW Whe VhaUeV cRXOd haYe beeQ SUiced higheU aQd iQdicaWeV a VWURQg

dePaQd WR iQYeVW iQ Whe QeZO\ OiVWed cRPSaQ\ (LehPaQQ-HaVePe\eU aQd SWUeb, 2016). The

XQdeUSUiciQg ZaV caOcXOaWed aV fROORZV:

(4)

Pfirst UeSUeVeQWV Whe cORViQg SUice Rf Whe VWRcN RQ Whe fiUVW da\ Rf WUadiQg, aQd Poffering UeSUeVeQWV

Whe RffeUiQg SUiceV aW Zhich Whe VhaUeV ZeUe iQiWiaOO\ RffeUed WR Whe PaUNeW iQ Whe IPO.

TR Vee ZheWheU iQYeVWRUV had diffeUeQW SUefeUeQceV fRU, aQd cRXOd diVWiQgXiVh beWZeeQ fiUPV

ZiWh diffeUeQW OeYeOV Rf iQQRYaWiRQ, Ze diYided Whe VaPSOe Rf iQQRYaWiYe fiUPV iQWR gURXSV.

SiPiOaUO\ WR LehPaQQ-HaVePe\eU aQd SWUeb (2016), Ze diYided Whe cRPSaQieV iQWR WhUee

diffeUeQW gURXSV deSeQdiQg RQ WheiU SaWeQWiQg acWiYiWieV. We cUeaWed WhUee PXWXaOO\ e[cOXViYe

caWegRUieV aQd diVWiQgXiVhed Permanently innovative fiUPV aV cRPSaQieV WhaW aSSOied fRU

SaWeQWV bRWh dXUiQg Whe WhUee \eaUV befRUe, RU aW Whe \eaU Rf Whe IPO, aQd ZiWhiQ fiYe \eaUV

afWeU Whe IPO. TheUe ZaV a WRWaO Rf 116 SeUPaQeQWO\ iQQRYaWiYe fiUPV aQd WheVe caQ be

cRQVideUed WR SeUfRUP iQQRYaWiQg acWiYiWieV bRWh befRUe aQd afWeU Whe deciViRQ WR gR SXbOic.

FXUWheUPRUe, Ze cOaVVified cRPSaQieV WhaW had QR SaWeQW aSSOicaWiRQ iQ Whe WhUee \eaUV befRUe,

RU aW Whe \eaU Rf Whe IPO, bXW WhaW Pade RQe RU VeYeUaO SaWeQW aSSOicaWiRQV ZiWhiQ Whe fiYe

cRQVecXWiYe \eaUV afWeU Whe IPO aV Innovative start-ups. IQQRYaWiRQ iQ WheVe cRPSaQieV iV

WhRXghW WR be deSeQdeQW RQ fiQaQciaO PeaQV fURP iQYeVWRUV aQd WhXV SaWeQW aSSOicaWiRQV ZeUe

Pade afWeU Whe fiUP ZeQW SXbOic (LehPaQQ-HaVePe\eU aQd SWUeb, 2016). IQ RXU VaPSOe WheUe

ZeUe 45 iQQRYaWiYe VWaUW-XSV. The OaVW gURXS iV UefeUUed WR aV Whe Facits9 aQd aUe cRPSaQieV

WhaW had RQe RU VeYeUaO SaWeQW aSSOicaWiRQV ZiWhiQ WhUee \eaUV befRUe, RU aW Whe \eaU Rf Whe IPO,

bXW WhaW Pade QR SaWeQW aSSOicaWiRQV dXUiQg Whe fiYe \eaUV afWeU Whe IPO. TheUe ZeUe 35 FaciWV

iQ RXU VaPSOe. FRU WheVe cRPSaQieV, Whe deciViRQ WR gR SXbOic did QRW eQhaQce iQQRYaWiRQ aQd

ZaV aUgXabO\ a bad iQYeVWPeQW.

9 FaciW AB ZaV a highO\ iQQRYaWiYe aQd VXcceVVfXO SZediVh cRPSaQ\ WhaW PaQXfacWXUed PechaQicaO caOcXOaWRUV
aQd W\SeZUiWeUV. WheQ Whe eOecWURQic caOcXOaWRU eQWeUed Whe PaUNeW iQ Whe eaUO\ 1970V, FaciW faiOed WR VWa\
iQQRYaWiYe, aQd XOWiPaWeO\ cROOaSVed (SaQdVWU|P, 2013).
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The VaPSOe Rf QRQ-iQQRYaWiYe fiUPV ZaV XVed aV a beQchPaUN caWegRU\. OUdiQaU\ OeaVW VTXaUe

(OLS) UegUeVViRQV ZiWh URbXVW VWaQdaUd eUURUV ZeUe cRQdXcWed aQd Whe baVeOiQeV ZeUe aV

fROORZ:

(5)

(6)

WheUe Level of Underpricing VhRZV hRZ PXch Whe cORViQg SUice Rf Whe fiUVW da\ Rf WUadiQg

diffeUed fURP Whe iQiWiaO RffeUiQg SUice. PI, StartUp aQd Facit aUe Whe dXPP\ YaUiabOeV WhaW

diYide Whe UeVXOWV beWZeeQ PeUPaQeQWO\ iQQRYaWiYe fiUPV, IQQRYaWiYe VWaUW-XSV aQd FaciWV.

BRWh PRdeOV aOVR checNed fRU VecWRU effecWV b\ aSSO\iQg VecWRU dXPP\ YaUiabOeV (S), ZheUe

(j) iV iQde[iQg VecWRUV, j = 1...,11. RegUeVViRQ (6) aOVR WRRN iQWR cRQVideUaWiRQ Whe effecWV Rf a

fiUP beiQg deQRWed fURP Whe PaUNeW ZiWhiQ Whe fROORZiQg 5 \eaUV afWeU Whe IPO (DF), Whe

UeSXWaWiRQ Rf Whe XQdeUZUiWeU fRU Whe IPO (UW), aQd Whe age Rf Whe fiUP (AF). ThiV PRdeO aOVR

cRQWUROOed fRU IPO fiOiQg \eaU effecWV b\ aSSO\iQg dXPP\ YaUiabOeV fRU Whe IPO \eaUV (Y),

ZheUe (i) iV iQde[iQg Whe \eaUV, i=1...,15. ࣅ iV Whe eUURU WeUP.
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Notes: UQdeUSUiciQg Rf Whe fiUPV XQdeUgRiQg aQ IPO iQ Whe chRVeQ WiPe SeUiRd iV Whe deSeQdeQW
YaUiabOe iQ bRWh UegUeVViRQV. The PRdeO iV baVed RQ aQ OLS UegUeVViRQ aQd diVSOa\ed aUe Whe beWa
cRefficieQWV, aQd ZiWhiQ SaUeQWheVeV aUe Whe URbXVW VWaQdaUd eUURUV. ** iQdicaWeV WhaW Whe cRefficieQW iV
VWaWiVWicaOO\ VigQificaQW aW a 5% OeYeO.

The UeVXOWV SUeVeQWed iQ TabOe 7 VhRZ WhaW Whe PaiQ fiQdiQg Rf Whe UegUeVViRQV iV WhaW Whe

permanently innovative fiUPV haYe UeOaWiYeO\ high XQdeUSUiciQg. ThiV VXSSRUWV eaUOieU

UeVeaUch WhaW fRXQd WhaW iQQRYaWiYe fiUPV WeQd WR be PRUe XQdeUSUiced (ChiQ eW aO., 2006). ThiV

PeaQV WhaW iQYeVWRUV ZeUe ZiOOiQg WR Sa\ PRUe WhaQ Whe iQiWiaO RffeUiQg SUice ZheQ iQYeVWiQg iQ

WheVe cRPSaQieV, iQdicaWiQg WhaW Whe\ haYe a SUefeUeQce fRU iQQRYaWiYe fiUPV. ThRXgh QRW

VWaWiVWicaOO\ VigQificaQW, bRWh innovative start-ups aQd Facits had SRViWiYe cRefficieQWV ZiWh Whe

fRUPeU beiQg VWURQgeU, aOWhRXgh bRWh aUe VPaOOeU WhaQ fRU Whe SeUPaQeQWO\ iQQRYaWiYe fiUPV.

AOWRgeWheU, WhiV iPSOieV WhaW iQYeVWRUV haYe VRPe abiOiW\ WR SUedicW fXWXUe iQQRYaWiYeQeVV aQd

dR QRW baVe WheiU aVVXPSWiRQV VROeO\ RQ Whe fiUP'V SUiRU SaWeQWV.
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ThRXgh QRW VigQificaQW, top ranked underwriter iPSO\ a QegaWiYe effecW RQ XQdeUSUiciQg,

iQdicaWiQg WhaW a UeQRZQed XQdeUZUiWeU Pa\ be abOe WR PiWigaWe XQdeUSUiciQg (c.f. CaUWeU aQd

MaQaVWeU, 1990; BUaX aQd FaZceWW, 2006; ChiQ eW aO., 2006) aQd cRQWUadicWV UeVeaUch b\

LRXghUaQ aQd RiWWeU (2004) aQd Deb (2013). HRZeYeU, TabOe 8 VhRZV WhaW SeUPaQeQWO\

iQQRYaWiYe fiUPV aUe Whe PRVW OiNeO\ aPRQg bRWh Whe iQQRYaWiYe aQd Whe QRQ-iQQRYaWiYe fiUPV

WR haYe a WRS UaQNed XQdeUZUiWeU. LRRNiQg aW WheVe fiUPV, WheUe VeePV WR be a WUade-Rff

beWZeeQ Whe VigQaOOiQg YaOXe aQd iQYeVWRU cRQfideQce iQ ZeOO UeQRZQed XQdeUZUiWeUV aQd Whe

e[SecWaWiRQV RQ fXWXUe SURfiWabiOiW\ Rf iQQRYaWiYe acWiYiWieV. AOWeUQaWiYeO\, WheVe UeVXOWV cRXOd

iPSO\ WhaW iQYeVWRU SUefeUeQceV fRU iQQRYaWiRQ Pa\ be XQdeUeVWiPaWed eYeQ ZheQ Whe iQiWiaO

RffeUiQg SUice iV deWeUPiQed ZiWh Whe aVViVWaQce Rf WRS UaQNed XQdeUZUiWeUV. AQRWheU SRVVibOe

e[SOaQaWiRQ fRU Whe UeVXOWV iV WhaW Whe SeUPaQeQWO\ iQQRYaWiYe fiUPV aUe Whe PRVW OiNeO\ WR be

ZiOOiQg WR VeW a ORZ iQiWiaO RffeUiQg SUice dXe WR WheiU cRQfideQce iQ WheiU iQQRYaWiYeQeVV, aV

aUgXed b\ GXR, LeY aQd Shi (2006).

The ZeaN cRefficieQW fRU age of firm iPSOieV QR iPSacW RQ Whe OeYeO Rf XQdeUSUiciQg, iQ

cRQWUaVW WR UeVXOWV fRXQd b\ RiWWeU (1998). SiPiOaUO\, ZheWheU Whe fiUP ZRXOd eQd XS beiQg

deQRWed fURP Whe PaUNeW ZiWhiQ fiYe \eaUV Rf Whe IPO aOVR iPSOieV cORVe WR QR iPSacW RQ Whe

VhRUW-WeUP SeUfRUPaQce aQd iQiWiaO dePaQd fRU Whe fiUPV. FXUWheUPRUe, iW VhRXOd be QRWed WhaW

WheVe cRefficieQWV aUe QRW VWaWiVWicaOO\ VigQificaQW. CRQVideUiQg WhaW TabOe 8 VhRZV WhaW

iQQRYaWiYe VWaUW-XSV aQd SeUPaQeQWO\ iQQRYaWiYe fiUPV aUe OeVV OiNeO\ WR be deQRWed WhaQ

QRQ-iQQRYaWiYe fiUPV aQd eVSeciaOO\ FaciWV, Whe UeVXOWV iQdicaWe WhaW iQQRYaWiRQ dReV Sa\ Rff iQ

Whe ORQg UXQ aQd heQce WhaW Whe abiOiW\ WR ideQWif\ fiUPV WhaW ZiOO VWa\ iQQRYaWiYe ZRXOd beQefiW

iQYeVWRUV.
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Notes: SaPSOe Rf 541 fiUPV XQdeUgRiQg aQ IPO ZiWhiQ Whe VeW WiPe fUaPe. The aYeUage age iV VeW iQ
\eaUV.

6.2 Signal-value of patents

IW haV beeQ VXggeVWed WhaW aW Whe WiPe Rf aQ IPO, a fiUP Pa\ XVe WheiU SaWeQWV WR VigQaO WR Whe

PaUNeW WhaW Whe\ aUe iQQRYaWiYe (LRQg, 2002; ChiQ eW aO., 2006; GXR, LeY aQd Shi, 2006; Deb,

2013; ZhRX aQd Sadeghi, 2019). TabOe 9 VhRZV WhaW SeUPaQeQWO\ iQQRYaWiYe fiUPV aUe Whe

PRVW OiNeO\ WR PeQWiRQ SaWeQWV iQ WheiU SURVSecWXV, bXW WhaW FaciWV dR WhiV aOPRVW aV PXch.

TheUe aUe QR OaUge diffeUeQceV beWZeeQ hRZ OiNeO\ Whe WhUee gURXSV aUe WR adYeUWiVe WheiU

SaWeQWV iQ WheiU SURVSecWXV, bXW iQQRYaWiYe VWaUW-XSV aUe Whe RQeV WhaW dR iW Whe PRVW.

FXUWheUPRUe, iQWeUeVWiQgO\, iQQRYaWiYe VWaUW-XSV aUe faU PRUe OiNeO\ WR adYeUWiVe WheiU SaWeQWV

WhaQ WR RQO\ PeQWiRQ WheP iQ WheiU SURVSecWXV, cRPSaUed WR Whe RWheU WZR gURXSV. ThiV iV

OiNeO\ becaXVe iQQRYaWiYe VWaUW-XSV aUe PRUe deSeQdeQW RQ e[WeUQaO fXQdiQg fRU WheiU

iQQRYaWiRQ aQd WheUefRUe Qeed WR VeOO Whe YaOXe Rf WheiU SeQdiQg iQQRYaWiRQV WR iQYeVWRUV.
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Notes: Refers to patents UeSUeVeQWV Whe SeUceQWage Rf fiUPV WhaW ZUiWe abRXW SaWeQWV iQ WheiU UeVSecWiYe
SURVSecWXVeV. ThiV caWegRU\ iV WheQ fXUWheU diYided iQWR Mentions patents aQd Advertises patents.
TheVe WZR aUe PXWXaOO\ e[cOXViYe aQd diYide Whe fiUPV WhaW RQO\ PeQWiRQ SaWeQWV RU SaWeQW aSSOicaWiRQV
iQ Whe SURVSecWXV aQd Whe RQeV WhaW adYeUWiVe Whe SaWeQWV RU SaWeQW aSSOicaWiRQV.

TR VWXd\ Whe VigQaOOiQg YaOXe Rf SaWeQWV Ze, ViPiOaUO\ WR abRYe, XVed OLS UegUeVViRQV

eVWiPaWed ZiWh VWaQdaUd eUURUV, aQd eYaOXaWed Whe effecW Rf Whe VaPe cRQWURO YaUiabOeV. TR geW a

cOeaUeU SicWXUe Rf ZheWheU SaWeQWV haYe VigQaOOiQg YaOXe, Ze WRRN iQWR cRQVideUaWiRQ hRZ

PaQ\ Rf Whe fiUPV ZiWh SaWeQWV iQ RXU VaPSOe bURXghW XS SaWeQWV aQd/RU SaWeQW aSSOicaWiRQV iQ

WheiU SURVSecWXV fRU WheiU IPO. ThiV ZaV WR deWeUPiQe ZheWheU SaWeQWV ZRUNed aV a VigQaO WR

iQYeVWRUV aQd had aQ effecW RQ XQdeUSUiciQg, ViQce if SaWeQWV caQ be XVed WR VigQaO YaOXe WR

iQYeVWRUV, WheQ iQfRUPaWiRQ aV\PPeWU\ VhRXOd OeVVeQ Zhich VhRXOd PiWigaWe XQdeUSUiciQg.

The baVeOiQe eTXaWiRQV fRU Whe UegUeVViRQV caQ be VeeQ beORZ:

(7)

(8)

SiQce iW iV eaV\ iQ WRda\'V digiWaO ZRUOd WR geW iQfRUPaWiRQ abRXW fiUPV aQd SaWeQWV, Ze aVVXPe

WhaW iW iV SRVVibOe fRU aOO iQYeVWRUV WR geW iQfRUPaWiRQ abRXW ZheWheU a fiUP haV SaWeQWV SUiRU WR

Whe IPO. ThXV Whe dXPP\ signal (PS) iQ UegUeVViRQ (7) ZaV XVed fRU aOO fiUPV haYiQg SaWeQW

aSSOicaWiRQV SUiRU WR WheiU IPO WR Vee if iW had aQ\ VigQaOOiQg YaOXe WR haYe SaWeQW aSSOicaWiRQV

RQ Whe VhRUW-WeUP SeUfRUPaQce Rf Whe fiUP. The dXPP\ ZaV giYeQ a YaOXe Rf 1 if Whe fiUP had
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aW OeaVW RQe SaWeQW aSSOicaWiRQ iQ RQe Rf Whe WhUee \eaUV SUiRU WR Whe IPO. HRZeYeU, ViQce iW iV

SRVVibOe WhaW iQYeVWRUV dR QRW gR be\RQd Whe SURVSecWXV WR fiQd iQfRUPaWiRQ abRXW Whe fiUPV¶

SaWeQW acWiYiWieV, Ze aOVR iQcOXded a dXPP\ fRU if Whe fiUP PeQWiRQV WheiU SaWeQWV RU SaWeQW

aSSOicaWiRQV iQ Whe SURVSecWXV (PM), aQd aOWeUQaWiYeO\ if Whe\ adYeUWiVe WheiU SaWeQWV RU SaWeQW

aSSOicaWiRQV iQ Whe SURVSecWXV (PA). SiPiOaUO\ WR abRYe UegUeVViRQV (Y) iV a \eaU dXPP\ fRU

Whe \eaU Rf Whe IPO ZheUe (i) iV iQde[iQg Whe \eaUV 2000-2015, i=1...,15 aQd (S) iV Whe VecWRU

dXPP\ YaUiabOe, ZheUe (j) iV iQde[iQg VecWRUV, j=1...11.
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Notes: The deSeQdeQW YaUiabOe fRU bRWh UegUeVViRQV iV XQdeUSUiciQg fRU Whe fiUPV XQdeUgRiQg aQ IPO

ZiWhiQ Whe chRVeQ WiPe SeUiRd. The PRdeO iV baVed RQ aQ OLS UegUeVViRQ aQd diVSOa\ed aUe Whe beWa

cRefficieQWV Rf Whe iQdeSeQdeQW YaUiabOeV, * iQdicaWeV WhaW Whe cRefficieQW iV VWaWiVWicaOO\ VigQificaQW aW a

10% OeYeO.

The PRVW iPSRUWaQW UeVXOW iQ TabOe 10 iV WhaW Whe adYeUWiVePeQW Rf SaWeQWV iQ Whe SURVSecWXV

haV a SRViWiYe effecW RQ IPO XQdeUSUiciQg. ThiV RbVeUYaWiRQ haV a ZeaN VigQificaQce bXW dReV

iQdicaWe WhaW SXVhiQg Whe SRiQW iQ Whe SURVSecWXV WhaW Whe fiUP iV iQQRYaWiYe iQcUeaVeV iQYeVWRU

dePaQd aQd ZiOOiQgQeVV WR bX\ Whe VWRcN fRU a SUice abRYe Whe iQiWiaO RffeUiQg SUice. ThiV

iPSOieV WhaW aOO iQYeVWRUV Pa\ QRW ORRN fRU SaWeQW iQfRUPaWiRQ RXWVide Rf Whe SURVSecWXV. ThiV

gReV iQ OiQe ZiWh ChiQ eW aO¶V (2006) aQd UVecheV¶ (2014) cOaiP WhaW iQfRUPaWiRQ abRXW

iQQRYaWiRQ iV iPSRUWaQW WR iQcOXde iQ Whe SURVSecWXV ViQce WhiV ZiOO UaiVe Whe caSiWaO Pade fURP

Whe IPO. HRZeYeU, Whe cRefficieQW fRU patents mentioned iV QRW VigQificaQW, iQdicaWiQg WhaW if

Whe fiUP RQO\ PeQWiRQV WheiU SaWeQWV bXW dReVQ¶W SXVh Whe YaOXe Rf WheP, WheQ Whe iQfRUPaWiRQ

abRXW SaWeQWV haYe OeVV, RU eYeQ QR, effecW RQ iQYeVWRU dePaQd. FXUWheUPRUe, Whe cRefficieQW

fRU signal iV QRW VigQificaQW eiWheU, aQd haV Whe VPaOOeVW cRefficieQW Rf Whe WhUee SaWeQW
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YaUiabOeV. ThiV iPSOieV a YeU\ ZeaN SRViWiYe RU QR UeOaWiRQVhiS beWZeeQ XViQg SaWeQWV aV a

VigQaO Rf YaOXe aQd XQdeUSUiciQg, iQdicaWiQg WhaW SaWeQWV dR QRW PiWigaWe iQfRUPaWiRQ

aV\PPeWU\ Rf iQQRYaWiYeQeVV. ThiV iV cRQWUadicWRU\ WR eaUOieU UeVeaUch b\ LRQg (2002), GXR,

LeY aQd Shi (2006) aQd ZhRX aQd Sadeghi (2019). Had SaWeQWV ZRUNed aV a VigQaO WhaW Whe

iQQRYaWiYe acWiYiWieV iQ a cRPSaQ\ cUeaWed YaOXe aQd WhXV PiWigaWed Whe XQceUWaiQW\ aQd

iQfRUPaWiRQ aV\PPeWU\ WhiV VhRXOd haYe UaiVed Whe RffeUiQg SUice Rf Whe IPO aQd WheUefRUe

ORZeUed Whe XQdeUSUiciQg. The beWa cRefficieQWV fRU Whe YaUiabOeV Denoted within 5 year, Top

ranked underwriter aQd Age of firm aUe ViPiOaU WR TabOe 7, aQd aUe VWiOO QRW VigQificaQW.

NRQeWheOeVV, RXU UeVXOWV WhXV iQdicaWe WhaW deVSiWe Whe iQfRUPaWiRQ aV\PPeWU\ aQd XQceUWaiQW\

Rf iQQRYaWiYe acWiYiWieV, iQYeVWRUV dR QRW aYRid iQQRYaWiYe fiUPV. RaWheU, Whe\ aSSeaU WR SUefeU

iQQRYaWiYe fiUPV aQd chaQQeO fXQdV WRZaUdV WheP aQd aZa\ fURP QRQ-iQQRYaWiYe fiUPV ZheQ

Whe fiUPV fiUVW gR SXbOic.

6.3 Long-term performance

TR fXUWheU iQYeVWigaWe Whe abiOiW\ Rf iQYeVWRUV WR VeOecW aQd chaQQeO fXQdV WR iQQRYaWiYe fiUPV,

Ze aOVR Qeeded WR NQRZ if iQYeVWRUV cRXOd SUedicW, aW Whe WiPe Rf Whe IPO, Zhich fiUPV ZRXOd

dR ZeOO iQ Whe fXWXUe. If Whe fXWXUe Rf Whe IPO ZaV cRUUecWO\ aQWiciSaWed aW Whe fiUVW da\ Rf

WUadiQg, Whe ORQg-WeUP deYeORSPeQW Rf Whe VWRcN SUice VhRXOd fROORZ Whe deYeORSPeQW Rf Whe

VWRcN PaUNeW iQ geQeUaO iQ Whe ORQg UXQ (LehPaQQ-HaVePe\eU aQd SWUeb, 2016). We WheUefRUe

VWXdied Whe ORQg-WeUP SeUfRUPaQce b\ ORRNiQg aW Whe VhaUe SUice Rf Whe fiUPV fiYe \eaUV afWeU

Whe IPO. TR geW aQ XQdeUVWaQdiQg abRXW Whe PRYePeQW Rf Whe VWRcN PaUNeW, SIXRX ZaV XVed

aV a beQchPaUN iQde[.
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Notes: The cROXPQ Development of share price UeSUeVeQWV Whe deYeORSPeQW Rf Whe VhaUe SUice
XQadjXVWed fRU fOXcWXaWiRQV RQ Whe VWRcN PaUNeW. Development of share price adjusted against
benchmark index iQVWead VhRZV Whe deYeORSPeQW Rf VhaUe SUice fiYe \eaUV afWeU Whe IPO adjXVWed fRU
chaQgeV RQ Whe VWRcN PaUNeW. The deYeORSPeQW Rf Whe VWRcN PaUNeW iV UeSUeVeQWed b\ Whe beQchPaUN
iQde[ SIXRX.

TabOe 11 VhRZV WhaW aPRQgVW Whe SeUPaQeQWO\ iQQRYaWiYe fiUPV aQd Whe iQQRYaWiYe VWaUW-XSV,

WheUe aUe OaUge VWaQdaUd deYiaWiRQV iPSO\iQg OaUge YaUiaWiRQ iQ Whe deYeORSPeQW Rf VhaUe SUice

ZiWhiQ bRWh gURXSV. WiWhiQ WheVe gURXSV WheUe iV aOVR a cRQVideUabOe diffeUeQce beWZeeQ Whe

PeaQV aQd Whe PediaQV. The FaciWV VhRZ a QegaWiYe ORQg-WeUP deYeORSPeQW aQd aOVR haYe

OaUge, bXW cRPSaUabO\ VPaOOeU VWaQdaUd deYiaWiRQ, iPSO\iQg a VRPeZhaW VPaOOeU YaUiaWiRQ iQ

Whe deYeORSPeQW Rf Whe VhaUe SUiceV fRU WheVe fiUPV. A SRVVibOe e[SOaQaWiRQ fRU WhiV iV Whe facW

WhaW Whe FaciWV dR QRW haYe aQ\ SaWeQW aSSOicaWiRQV iQ Whe \eaUV fROORZiQg Whe IPO. IQQRYaWiRQ

iV UiVN\ aQd eYeQ afWeU VSeQdiQg OaUge aPRXQWV Rf UeVRXUceV RQ iQQRYaWiYe acWiYiWieV WheUe aUe

QR gXaUaQWeeV WhaW iW ZiOO Oead WR aQ\ bUeaNWhURXghV RU VigQificaQW SURfiWV. The geQeUaO decOiQe
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Rf VXcceVVfXO SaWeQWiQg acWiYiWieV OeadiQg WR SaWeQW aSSOicaWiRQV PighW WhXV be Whe UeaVRQ fRU

Whe QegaWiYe deYeORSPeQW Rf Whe VhaUe SUice, aQd aOVR Zh\ FaciWV haYe a VPaOOeU VWaQdaUd

deYiaWiRQ aQd PRUe ViPiOaU PeaQV aQd PediaQV WhaQ Whe RWheU WZR gURXSV10.

TR geW a cOeaUeU SicWXUe Rf Whe UeOaWiRQ beWZeeQ ORQg-WeUP SeUfRUPaQce aQd iQQRYaWiRQ Ze

cRQdXcWed OLS UegUeVViRQV eVWiPaWed ZiWh VWaQdaUd eUURUV. The SeUfRUPaQce ZaV adjXVWed fRU

Whe deYeORSPeQW Rf Whe VWRcN PaUNeW WhURXghRXW Whe VaPe SeUiRd XViQg Whe beQchPaUN iQde[

SIXRX aQd Whe baVeOiQe VSecificaWiRQV Rf Whe UegUeVViRQV ZeUe:

(9)

(10)

The YaUiabOeV aUe VeW afWeU Whe VaPe aSSURach aV fRU eTXaWiRQV (5) aQd (6) aQd Whe UeVXOWV fRU

Whe UegUeVViRQV aUe diVSOa\ed iQ TabOe 12.

10 B\ SeUfRUPiQg W-WeVWV, Ze cRQcOXde WhaW WheUe iV a VWaWiVWicaOO\ VigQificaQW diffeUeQce beWZeeQ Whe SeUPaQeQWO\
iQQRYaWiYe fiUPV aQd Whe FaciWV RQ a 1% VigQificaQce OeYeO bRWh fRU Whe adjXVWed aQd XQadjXVWed QXPbeUV. TheUe
iV aOVR a VWaWiVWicaOO\ VigQificaQW diffeUeQce beWZeeQ Whe iQQRYaWiYe VWaUW-XSV aQd Whe FaciWV, bXW RQ a 10%
VigQificaQce OeYeO fRU bRWh Whe adjXVWed aQd XQadjXVWed QXPbeUV. HRZeYeU, Whe W-WeVWV dR QRW VhRZ a VWaWiVWicaOO\
VigQificaQW diffeUeQce beWZeeQ Whe SeUPaQeQWO\ iQQRYaWiYe fiUPV aQd Whe iQQRYaWiYe VWaUW-XSV. The UeVXOWV fRU Whe
W-WeVWV aUe VhRZQ iQ Whe aSSeQdi[ (TabOe A.3-A.8).

37



Notes: The PRdeO iV baVed RQ aQ OLS UegUeVViRQ ZiWh Whe deSeQdeQW YaUiabOe aV SeUfRUPaQce RYeU Whe
fiYe cRQVecXWiYe \eaUV fROORZiQg Whe IPOV adjXVWed fRU Whe deYeORSPeQW Rf Whe VWRcN PaUNeW,
UeSUeVeQWed b\ Whe beQchPaUN iQde[ SIXRX. DiVSOa\ed aUe Whe beWa cRefficieQWV Rf Whe iQdeSeQdeQW
YaUiabOeV aQd iQ SaUeQWheVeV WheiU UeVSecWiYe VWaQdaUd eUURUV. * iQdicaWeV WhaW Whe cRefficieQW iV
VWaWiVWicaOO\ VigQificaQW aW a 10% OeYeO.

The PaiQ fiQdiQg Rf TabOe 12 ZaV WhaW Whe permanently innovative fiUPV VhRZQ iQ UegUeVViRQ

(1) SeUfRUP beWWeU WhaQ Whe PaUNeW, Zhich cRQWUadicWV UeVeaUch b\ LehPaQQ-HaVePe\eU aQd

SWUeb (2016) aQd RiWWeU (1998) ZhR cOaiPed WhaW iQYeVWRUV aUe XVXaOO\ RYeUO\ RSWiPiVWic abRXW

IPOV. IQ RWheU ZRUdV, iQYeVWRUV aSSeaU WR XQdeUeVWiPaWe Whe ORQg-WeUP SeUfRUPaQce Rf Whe

SeUPaQeQWO\ iQQRYaWiYe fiUPV RQ WheiU fiUVW da\ Rf WUadiQg. HRZeYeU, iW VhRXOd be QRWed WhaW

WheVe UeVXOWV aUe aW a ZeaN VigQificaQW OeYeO. B\ ORRNiQg aW Whe deVcUiSWiYe VWaWiVWicV iQ TabOe

11, iW VhRXOd aOVR be WaNeQ iQWR cRQVideUaWiRQ WhaW WheUe PighW be a UiVN aVVRciaWed ZiWh

iQYeVWPeQWV iQ WheVe fiUPV dXe WR Whe OaUge VWaQdaUd deYiaWiRQV Zhich iQdicaWeV OaUge

YaUiaWiRQV iQ Whe SeUfRUPaQce Rf WheVe fiUPV. The gUeaW YaUiaWiRQV, iQ addiWiRQ WR Whe

diffeUeQceV beWZeeQ Whe PeaQ aQd PediaQ deYeORSPeQW Rf Whe SeUPaQeQWO\ iQQRYaWiYe fiUPV,

iQdicaWiQg WhaW Whe ORQg-WeUP SeUfRUPaQce iV VNeZed, cRXOd fXUWheU e[SOaiQ Zh\ Whe VWRcN

38



PaUNeW ZRXOd heViWaWe WR iQYeVW iQ WheVe fiUPV, OeadiQg WR WheiU ORQg-WeUP SeUfRUPaQce beiQg

XQdeUeVWiPaWed.

IQ RXU VaPSOe Rf iQQRYaWiYe fiUPV, Whe FaciWV haYe Whe ORZeVW deYeORSPeQW Rf VhaUe SUice RYeU

Whe fiYe cRQVecXWiYe \eaUV fROORZiQg aQ IPO, ZheQ ORRNiQg aW Whe deVcUiSWiYe VWaWiVWicV iQ

TabOe 11. The VaPe gReV fRU Whe UegUeVViRQV iQ TabOe 12, bXW Whe cRefficieQWV fRU Whe YaUiabOe

aUe QRW VigQificaQW. ThiV iPSOieV WhaW fRU FaciWV, ZheUe Whe OeYeO Rf iQQRYaWiRQ decOiQeV afWeU

Whe cRPSaQ\ gReV SXbOic, iQYeVWRUV WeQd WR RYeUeVWiPaWe Whe SeUfRUPaQce Rf WheVe fiUPV aW Whe

fiUVW da\ Rf WUadiQg. The UeVXOWV fRU Whe innovative start-ups iQ TabOe 12 aUe QRW VigQificaQW

eiWheU, bXW Whe\ VhRZ bRWh OaUge diffeUeQceV beWZeeQ cRefficieQWV iQ UegUeVViRQ (1) aQd (2),

aQd OaUge VWaQdaUd deYiaWiRQV iQ TabOe 11. The UeaVRQ fRU WhiV PighW be WhaW ViQce iQQRYaWiYe

VWaUW-XSV had QR SaWeQW aSSOicaWiRQV SUiRU WR Whe IPO, WheiU iQQRYaWiYeQeVV ZaV XQWeVWed aQd

PRUe XQceUWaiQ. AV VXch, iQYeVWRUV PighW aQWiciSaWe Whe UiVN Rf iQYeVWiQg iQ iQQRYaWiYe

VWaUW-XSV aV OaUgeU.

TaNiQg Whe UeVXOWV fRU Whe WhUee gURXSV WRgeWheU, UaWheU WhaQ cRQWUadicWiQg SUeYiRXV UeVeaUch

WhaW fRXQd WhaW iQQRYaWiYe fiUPV RXW-SeUfRUP RWheU IPO fiUPV iQ Whe ORQg-UXQ (ChiQ eW aO.,

2006), RXU UeVXOWV iPSO\ a PRUe cRPSOe[ SicWXUe Rf Whe ORQg-UXQ deYeORSPeQW Rf iQQRYaWiYe

fiUPV.

6.4 Overall stock performance

The high iQiWiaO dePaQd fRU iQQRYaWiYe fiUPV iQdicaWeV WhaW Whe VWRcN PaUNeW iV a gRRd VRXUce

Rf fXQdiQg, fURP Whe SeUVSecWiYe Rf iQQRYaWiYe fiUPV. ReOaWiQg Whe facW WhaW SeUPaQeQWO\

iQQRYaWiYe fiUPV iQ cRPSaUiVRQ SeUfRUPed Whe beVW ORQg-WeUP WR Whe UeVXOWV abRXW VhRUW-WeUP

SeUfRUPaQce, Ze Vee WhaW iQYeVWRUV¶ iQiWiaO SUefeUeQceV fRU SeUPaQeQWO\ iQQRYaWiYe fiUPV aUe

jXVWified b\ a cRPSaUabO\ higheU ORQg-WeUP SeUfRUPaQce cRPSaUed WR QRQ-iQQRYaWiYe fiUPV

aQd FaciWV. ThiV fXUWheU VhRZV WhaW iQYeVWRUV dR haYe VRPe abiOiW\ WR SUedicW fXWXUe

iQQRYaWiYeQeVV. TheVe SUedicWiRQV dR QRW VeeP WR be baVed VROeO\ RQ SaVW SaWeQWiQg, ViQce

SaWeQWV dR QRW VeeP WR ZRUN aV a VigQaO Rf YaOXe WR UaiVe Whe RffeUiQg SUice aQd ORZeU

XQdeUSUiciQg. AdYeUWiViQg SaWeQWV iQ Whe SURVSecWXV iV hRZeYeU VhRZQ WR UaiVe iQYeVWRU

dePaQd. HRZeYeU, SeUPaQeQWO\ iQQRYaWiYe fiUPV aUe VhRZQ WR geQeUaOO\ SeUfRUP beWWeU WhaQ

Whe PaUNeW ORQg-WeUP, iQdicaWiQg WhaW Whe\ WeQd WR be XQdeUeVWiPaWed aW Whe fiUVW WUadiQg da\,

OiNeO\ RZiQg WR Whe UiVN aQd Whe difficXOW\ iQ eYaOXaWiQg iQQRYaWiRQ.
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7. CRQcOXVLRQ

ThiV SaSeU fRXQd eYideQce WhaW Whe fXQdiQg gaiQed fURP aQ IPO WaNeV abRXW fiYe \eaUV WR

UeVXOW iQ a UiVe iQ iQQRYaWiRQ, bXW WhaW iW dReV PiWigaWe OiTXidiW\ UeVWUaiQWV aQd SURPRWe

iQQRYaWiRQ iQ Whe ORQg UXQ. B\ cRPSaUiQg Whe OeYeO Rf iQQRYaWiRQ iQ fiUPV XQdeUgRiQg aQ IPO

ZiWh iQQRYaWiYe fiUPV decidiQg WR UePaiQ SUiYaWe, Ze dUeZ Whe cRQcOXViRQ WhaW iQQRYaWiRQ iV

SRViWiYeO\ affecWed b\ Whe deciViRQ WR gR SXbOic. HeQce, cRQWUadicWed b\ eaUOieU UeVeaUch Zhich

fRXQd WhaW gRiQg SXbOic caXVeV iQfRUPaWiRQ aV\PPeWU\ Zhich XOWiPaWeO\ iPSedeV iQQRYaWiRQ

(LRQg, 2002; Mi]iN, 2010; WieV aQd MRRUPaQ, 2015), RXU UeVXOWV VhRZed WhaW WXUQiQg WR Whe

VWRcN PaUNeW fRU fXQdiQg cRXOd be VeeQ WR bRRVW iQQRYaWiRQ.

B\ diYidiQg Whe iQQRYaWiYe fiUPV iQWR diffeUeQW gURXSV deSeQdiQg RQ WheiU QaWXUe Rf iQQRYaWiYe

acWiYiWieV, WhiV SaSeU gaYe a cRPSOe[ SicWXUe Rf Whe VWRcN e[chaQge aV a PaUNeW fRU iQQRYaWiRQ.

IQ VXSSRUW Rf eaUOieU UeVeaUch Ze aOVR fRXQd WhaW iQQRYaWiYe fiUPV SUefeU Whe VWRcN PaUNeW aV a

VRXUce Rf fXQdiQg (CaVVRQ, MaUWiQ aQd NiVaU, 2008; Lee, SaPeeQ aQd CRZOiQg, 2015), deVSiWe

e[SeUieQciQg a higheU OeYeO Rf XQdeUSUiciQg (ChiQ et al., 2006; GXR, LeY aQd Shi, 2006; ZhRX

aQd Sadeghi, 2019). FiUPV ZiWh PRUe cRQViVWeQW aQd ORQg-OiYed iQQRYaWiYeQeVV ZeUe VhRZQ WR

e[SeUieQce a higheU iQiWiaO dePaQd cRPSaUed WR OeVV iQQRYaWiYe fiUPV aQd fiUPV WhaW did QRW

VWa\ iQQRYaWiYe iQ Whe ORQg UXQ. ThiV iQdicaWeV WhaW iQYeVWRUV haYe VRPe abiOiW\ WR SUedicW

fXWXUe iQQRYaWiYeQeVV aQd dR QRW baVe WheiU aVVXPSWiRQV VROeO\ RQ Whe fiUP'V SUiRU SaWeQWV. AV

VXch, SaWeQWV dR QRW ZRUN aV a VigQaO aQd dR QRW PiWigaWe iQfRUPaWiRQ aV\PPeWU\,

cRQWUadicWiQg eaUOieU UeVeaUch b\ LRQg (2002), GXR, LeY aQd Shi (2006) aQd ZhRX aQd

Sadeghi (2019). HRZeYeU, iQYeVWRUV ZeUe VhRZQ WR Sa\ aWWeQWiRQ WR Whe iQfRUPaWiRQ iQ Whe

IPO SURVSecWXVeV aQd WhXV Whe XVe Rf SaWeQWV aV a VeOOiQg SRiQW iQ Whe SURVSecWXV caQ UaiVe

iQYeVWRU dePaQd fRU aQ IPO.

TheUe ZaV a OaUge YaUiaWiRQ iQ Whe SeUfRUPaQce Rf iQQRYaWiYe fiUPV. ThiV cRXOd PaNe

iQYeVWRUV heViWaQW, aQd PighW be RQe Rf Whe UeaVRQV WhaW iQYeVWRUV had difficXOWieV iQ SUedicWiQg

Whe fXWXUe SeUfRUPaQce Rf iQQRYaWiYe fiUPV. GeQeUaOO\, Whe ORQg-WeUP SeUfRUPaQce Rf fiUPV

WhaW VWa\ed iQQRYaWiYe iQ Whe \eaUV fROORZiQg aQ IPO ZeUe XQdeUeVWiPaWed RQ Whe fiUVW da\ Rf

WUadiQg, ZhiOe Whe fiUPV ZhRVe iQQRYaWiYeQeVV decOiQed iQ Whe ORQg UXQ, WeQded WR be

RYeUeVWiPaWed. ThiV PeaQV WhaW fiUPV ZiWh SeUViVWeQW iQQRYaWiRQ WeQded WR ORVe RXW RQ PRQe\

fURP Whe IPO. HRZeYeU, iQYeVWRUV VWiOO VhRZed SUefeUeQce fRU iQQRYaWiYe fiUPV aQd fXQdiQg

ZaV chaQQeOOed WRZaUdV iQQRYaWiYe fiUPV aQd ZaV XVed b\ fiUPV aV a VRXUce Rf fXQdiQg WR VWa\

iQQRYaWiYe aQd WR SURPRWe iQQRYaWiRQ iQ Whe ORQg UXQ.
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7.1 Implications

The VWXd\ iV Rf YaOXe fRU bRWh SaUWV Rf Whe VWRcN PaUNeW; Whe cRPSaQieV aQd Whe iQYeVWRUV. NRW

OeaVW PighW Whe UeVXOWV be YaOXabOe fRU iQQRYaWiYe eQWUeSUeQeXUV WhaW aUe faciQg Whe deciViRQ Rf

ZheWheU WR gR SXbOic RU QRW. B\ giYiQg iQVighWV iQWR Whe effecWV Rf gRiQg SXbOic RQ iQQRYaWiRQ

aQd iQYeVWRUV¶ SUefeUeQceV WRZaUdV iQQRYaWiYe fiUPV, Whe VWXd\ PighW acW aV a gXide iQ Whe

deciViRQ Rf RSWiPaO caSiWaO VWUXcWXUe fRU SURPRWiQg aQd VWa\iQg iQQRYaWiYe. APRQg RWheU

iPSOicaWiRQV, iW adYiVeV fiUPV ZUiWiQg a SURVSecWXV fRU aQ IPO WR adYeUWiVe iQfRUPaWiRQ abRXW

SaWeQWV aQd SaWeQW aSSOicaWiRQV iQ RUdeU WR iQcUeaVe dePaQd aPRQg iQYeVWRUV.

FURP aQ iQYeVWRU¶V SeUVSecWiYe Whe VWXd\ giYeV iPSRUWaQW iQVighWV iQWR Whe SeUfRUPaQce aQd

chaUacWeUiVWicV Rf iQQRYaWiYe cRPSaQieV aQd cXeV abRXW ZheUe iQYeVWPeQWV VhRXOd be SOaced

iQ RUdeU WR SURPRWe bRWh ORQg-WeUP iQQRYaWiYeQeVV aQd fiUP SeUfRUPaQce.

7.2 Limitations and future research

We XVe WZR diffeUeQW cRQWURO gURXSV iQ WhiV SaSeU, bRWh Zhich haYe OiPiWaWiRQV. BRWh cRQWURO

gURXSV cRQViVW Rf SUiYaWe fiUPV WR cRQWURO fRU hRZ PXch iQQRYaWiRQ fiUPV cRXOd haYe achieYed

ZiWhRXW gRiQg SXbOic. The fiUVW cRQWURO gURXS cRQViVWed Rf ZiWhdUaZQ IPOV. SiQce fiUPV Pa\

decide WR gR SXbOic aV a VWage iQ WheiU cRUSRUaWe Oife c\cOe, RXU UeVXOWV Pa\ iQcOXde Oife c\cOe

effecWV iQ addiWiRQ WR Whe effecWV Rf Whe IPO RQ iQQRYaWiRQ (BeUQVWeiQ, 2015). UViQg ZiWhdUaZQ

IPOV aV a cRQWURO gURXS VhRXOd aid iQ RYeUcRPiQg WhiV biaV. HRZeYeU, WR RXU NQRZOedge WheUe

e[iVWV QR cRPSOeWe daWabaVe Rf ZiWhdUaZQ SZediVh IPOV, OeaYiQg XV ZiWh a YeU\ VPaOO

VaPSOe. TR PaNe XS fRU WhiV Ze iQcOXde Whe VecRQd cRQWURO gURXS, cRQViVWiQg Rf SUiYaWe fiUPV.

BRWh cRQWURO gURXSV ZeUe WheQ PaWched WR Whe fiUPV ZiWh SaWeQWV XQdeUgRiQg aQ IPO iQ RXU

VaPSOe WhURXgh a nearest neighbour approach. HRZeYeU, ZiWh WhiV aSSURach a OaUge QXPbeU

Rf SRWeQWiaOO\ iPSRUWaQW RbVeUYaWiRQV Pa\ be diVcaUded (SWXaUW, 2010). FXUWheUPRUe, Whe

PaWchiQg iV OiPiWed WR WhUee cUiWeUia, PeaQiQg WhaW VeYeUaO RWheU facWRUV SRWeQWiaOO\ affecWiQg

Whe OeYeO Rf iQQRYaWiRQ Pa\ QRW be cRQWUROOed fRU. We XVe bRWh cRQWURO gURXSV WR aOOeYiaWe Whe

OiPiWaWiRQV ZiWh each, bXW iW ZRXOd haYe beeQ beQeficiaO if a OaUge Vi]ed aQd PaWched VaPSOe

Rf ZiWhdUaZQ IPOV, aQd/RU a PRUe fXUURZ PaWchiQg aSSURach Rf SUiYaWe fiUPV, cRXOd haYe

beeQ XVed.

PaWeQWiQg iV a Za\ WR SURWecW Whe UeVXOWV Rf iQQRYaWiRQ, hRZeYeU WheUe aUe VhRUWcRPiQgV iQ

aVVXPiQg WhaW SaWeQW aSSOicaWiRQV fXOO\ UefOecW Whe OeYeO Rf iQQRYaWiRQ ZiWhiQ fiUPV. IQQRYaWiQg

acWiYiWieV PighW VhRZ QRW RQO\ WhRURXgh SaWeQWiQg, bXW aOVR iQ, fRU e[aPSOe,
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R&D-e[SeQdiWXUeV. SXggeVWiRQV fRU fXWXUe UeVeaUch PighW WhXV be WR WaNe iQWR cRQVideUaWiRQ

QRW RQO\ RQe PeaVXUe fRU iQQRYaWiRQ, bXW WR aOVR ORRN aW R&D-e[SeQdiWXUeV, aQd WR WaNe iQWR

cRQVideUaWiRQ a ZideU YaOXe PeaVXUePeQW Rf SaWeQWV, VXch aV gUaQWed aQd VcaOed SaWeQWV,

RUigiQaOiW\ aQd geQeUaOiW\ eWc. (c.f. BeUQVWeiQ, 2015; WieV aQd MRRUPaQ, 2015; Lee, 2020).

FXUWheUPRUe, Whe Vi]e Rf RXU VaPSOe PighW aOVR be a OiPiWaWiRQ WR Whe VWXd\. The SZediVh

VWRcN PaUNeW iV a UeOaWiYeO\ VPaOO PaUNeW aQd WhXV WheUe aUe a OiPiWed QXPbeU Rf fiUPV

XQdeUgRiQg aQ IPO ZiWhiQ RXU WiPe SeUiRd, aQd aQ eYeQ VPaOOeU QXPbeU Rf WheVe fiUPV haYiQg

SaWeQWV ZiWhiQ RXU VeW WiPe fUaPeV. WiWh aQ eYeQ gUeaWeU VaPSOe Rf fiUPV, Whe UeVXOWV PighW

haYe beeQ PRUe VWaWiVWicaOO\ VigQificaQW. AQRWheU VXggeVWiRQ fRU fXWXUe UeVeaUch iV heQce WR

ORRN aW eiWheU a OaUgeU WiPe SeUiRd RU aW a gUeaWeU VWRcN PaUNeW ZiWh PRUe IPOV ZiWhiQ Whe VeW

WiPe fUaPe.
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ASSHQGL[

TabOe A.1: VaUiabOe DefiQiWiRQV - IQQRYaWiRQ

IQQRYaWiRQ VaULabHO DHILQLWLRQ

IPO-3 The \eaU 3 \eaUV befRUe Whe IPO

IPO-2 The \eaU 2 \eaUV befRUe Whe IPO

IPO-1 The \eaU 1 \eaU befRUe Whe IPO

IPO+1 The \eaU 1 \eaU afWeU Whe IPO

IPO+2 The \eaU 2 \eaUV afWeU Whe IPO

IPO+3 The \eaU 3 \eaUV afWeU Whe IPO

IPO+4 The \eaU 4 \eaUV afWeU Whe IPO

IPO+5 The \eaU 5 \eaUV afWeU Whe IPO

LQAVVeWV LRgaUiWhP Rf WRWaO aVVeWV aW Whe WiPe Rf Whe IPO fiOiQg

GP GRiQg PXbOic, YaOXe Rf 1 fRU fiUPV Whe \eaU Rf Whe IPO aQd Whe \eaUV
afWeU

GP[Y GRiQg PXbOic [ \eaU, iQWeUacWiYe YaUiabOe WhaW diYideV SaWeQW
aSSOicaWiRQV afWeU aQ IPO beWZeeQ Whe \eaUV afWeU Whe IPO

IPO FiUPV WhaW gR SXbOic, YaOXe Rf 1 fRU fiUPV WhaW gR SXbOic dXUiQg Whe
VaPSOe SeUiRd

YeaU YeaU effecWV fRU Whe SeUiRd iQ Whe VaPSOe

IPO[YeaU DiffeUeQce iQ SaWeQW aSSOicaWiRQ beWZeeQ SUiYaWe aQd SXbOic fiUPV RYeU
VaPSOe SeUiRd
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TabOe A.2: VaUiabOe DefiQiWiRQV - PeUfRUPaQce

PeUfRUPaQce VaULabHO DHILQLWLRQ

LeYeO Rf
UQdeUSUiciQg

UQdeUSUiciQg, cORViQg SUice Rf fiUVW WUadiQg da\ PiQXV RffeUiQg
SUice, diYided b\ RffeUiQg SUice

SWaUWUS IQQRYaWiYe VWaUW-XSV, fiUPV ZiWh SaWeQWV RQO\ afWeU Whe IPO

PI PeUPaQeQWO\ iQQRYaWiYe, fiUPV ZiWh SaWeQWV bRWh befRUe aQd afWeU
Whe IPO

FaciW FiUPV ZiWh SaWeQWV RQO\ befRUe Whe IPO

DF DeQRWed ZiWhiQ 5 \eaUV, YaOXe Rf 1 fRU fiUPV WhaW ZeUe deQRWed
fURP Whe PaUNeW ZiWhiQ 5 \eaUV afWeU Whe IPO

AF Age Rf fiUP, QXPbeU Rf \eaUV ViQce Whe fiUP ZaV VWaUWed aW Whe
WiPe Rf Whe IPO

UW TRS UaQNed XQdeUZUiWeU, YaOXe Rf 1 fRU fiUPV ZiWh a PaiQ
XQdeUZUiWeU fRU WheiU IPO SURVSecWXV WhaW ZaV giYeQ a WRS UaQNiQg

Y YeaU, IPO fiOiQg \eaU effecWV

S SecWRU, VecWRU effecWV

PS SigQaO, YaOXe Rf 1 fRU fiUPV ZiWh SaWeQWV ZiWhiQ 3 \eaUV befRUe Whe
IPO

PM PaWeQWV PeQWiRQed, YaOXe Rf 1 fRU fiUPV WhaW PeQWiRQ WheiU SaWeQ(V)
RU SaWeQW aSSOicaWiRQ(V) iQ WheiU SURVSecWXV

PA PaWeQWV adYeUWiVed, YaOXe Rf 1 fRU fiUPV WhaW adYeUWiVe WheiU
SaWeQW(V) RU SaWeQW aSSOicaWiRQ(V) iQ WheiU SURVSecWXV

LRQg WeUP
SeUfRUPaQce

DeYeORSPeQW Rf VhaUe SUice acURVV 5 \eaUV afWeU Whe IPO

AdjXVWed ORQg
WeUP SeUfRUPaQce

DeYeORSPeQW Rf VhaUe SUice acURVV 5 \eaUV afWeU Whe IPO, adjXVWed
agaiQVW beQchPaUN iQde[
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UQaGMXVWHG LRQJ-WHUP PHUIRUPaQcH: SWXGHQW¶V T-WHVW

Notes: The WabOe VhRZV a WZR-Vided VWXdeQW¶V W-WeVW fRU XQadjXVWed ORQg-WeUP SeUfRUPaQce fRU
PeUPaQeQWO\ fiUPV aQd IQQRYaWiYe VWaUW-XSV. The WeVW iV baVed RQ WZR VaPSOeV aVVXPiQg eTXaO
YaUiaQceV.

Notes: The WabOe VhRZV a WZR-Vided VWXdeQW¶V W-WeVW fRU XQadjXVWed ORQg-WeUP SeUfRUPaQce fRU
IQQRYaWiYe VWaUW-XSV aQd FaciWV. The WeVW iV baVed RQ WZR VaPSOeV aVVXPiQg XQeTXaO YaUiaQceV.

Notes: The WabOe VhRZV a WZR-Vided VWXdeQW¶V W-WeVW fRU XQadjXVWed ORQg-WeUP SeUfRUPaQce
fRUPeUPaQeQWO\ iQQRYaWiYe fiUPV aQd FaciWV. The WeVW iV baVed RQ WZR VaPSOeV aVVXPiQg XQeTXaO
YaUiaQceV.
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AGMXVWHG LRQJ-WHUP PHUIRUPaQcH: SWXGHQW¶V T-WHVW

Notes. The WabOe VhRZV a WZR-Vided VWXdeQW¶V W-WeVW fRU ORQg-WeUP SeUfRUPaQce adjXVWed agaiQVW
beQchPaUN iQde[ SIXRX UeSUeVeQWiQg Whe deYeORSPeQW Rf Whe SZediVh VWRcN PaUNeW fRU PeUPaQeQWO\
fiUPV aQd IQQRYaWiYe VWaUW-XSV. The WeVW iV baVed RQ WZR VaPSOeV aVVXPiQg eTXaO YaUiaQceV.

Notes: The WabOe VhRZV a WZR-Vided VWXdeQW¶V W-WeVW fRU ORQg-WeUP SeUfRUPaQce adjXVWed agaiQVW
beQchPaUN iQde[ SIXRX UeSUeVeQWiQg Whe deYeORSPeQW Rf Whe SZediVh VWRcN PaUNeW fRU IQQRYaWiYe
VWaUW-XSV aQd FaciWV. The WeVW iV baVed RQ WZR VaPSOeV aVVXPiQg XQeTXaO YaUiaQceV.

Notes: The WabOe VhRZV a WZR-Vided VWXdeQW¶V W-WeVW fRU ORQg-WeUP SeUfRUPaQce adjXVWed agaiQVW
beQchPaUN iQde[ SIXRX UeSUeVeQWiQg Whe deYeORSPeQW Rf Whe SZediVh VWRcN PaUNeW fRU PeUPaQeQWO\
fiUPV aQd FaciWV. The WeVW iV baVed RQ WZR VaPSOeV aVVXPiQg XQeTXaO YaUiaQceV.
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GUXbbV THVW

Notes: The WabOe VhRZV daWa fRU SeUfRUPiQg a GUXbbV¶ WeVW, aOVR NQRZQ aV Whe Pa[iPXP QRUPaOi]ed
UeVidXaO YaOXe, WR deWecW RXWOieUV. The caVe QXPbeUV UeSUeVeQW Whe iQde[ fRU fiUPV iQ RXU VaPSOe, aQd
diVSOa\ed aUe aOVR Whe abVROXWe Z-VcRUeV fRU UeVSecWiYe fiUPV. TheUe ZeUe a WRWaO Rf 146 RbVeUYaWiRQV iQ
Whe VaPSOe. The GUXbbV¶ cUiWicaO YaOXe aW aQ XSSeU 0.1% VigQificaQce OeYeO fRU 146 RbVeUYaWiRQV iV
4.216, aQd aW a 10% VigQificaQce OeYeO iW iV 3.142. HeQce, Whe RbVeUYaWiRQ ZiWh Whe caVe QXPbeU 119
ZaV UePRYed, ZhiOe aOO RWheU RbVeUYaWiRQV ZeUe OefW iQ Whe VaPSOe.

53


