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SHILUHPHQW DQILHIN PD\ FDXVH VLIQL:FDQW GLWUHW IRU D SHUVRQ
DSSURDFKLQJ UHILUHPHQW GXH IR WKH LQHYLIDEOH 0RVV RI FULILFDO UHVRXUFHV
+HDOWK\  ZHW0 EHLQJ FDQ FRXQWHU UHILUHPHQW DQILHIN DIRZLQJ WKH
SHUVRQ R FDUHIX00\ SODQ DQG PDNH EHIHU 0LIH FKRLFHV EHIRUH DQG GXULQJ
UHWLUHPHQW 7KLV EULHI UHVHDUFK UHSRUIN LQYHWILIDWHG ZKHWKHU KLIK
SVAFKRORJLFDO ZH0 EHLQJ LV DVVRFLDIHG ZLIK 0RZHU UHILUHPHQW DQ[LHIN
DPRQJ PLGGIH DJHG VRRQ IR EH UHILULQJ )LILSLQRV 7KH SDUNLFLSDQIV
FRPSHIHG IKH 3(50% 3UR¢,0HU DQG SHILUHPHQI $Q[LHIN 6FDOH SHVX0IV
UHYHDO WKDW D VLIQL¢, FDQW LQYHUVH UHODWLRQVKLS H[LVIV EHWZHHQ RXU UHVHDUFK
YDULDEOHV  ZLIK RYHUDO) SVNFKRORJLFDO ZH00 EHLQJ SUHGLFILQJ RI WKH
YDULDQFH LQ UHWLUHPHQW DQILHIN  3VNFKRIRJLFDO ZHW EHLQJ SDUNLFX0DUO\
LIV NH\ FRQVIUXFIV Rl SRVLILYH HPRWILRQV 3  UHIDWLRQVKLSY 5 PHDQLQJ
O DQG DFFRPSILVKPHQI $ VKRX0G EH HQKDQFHG IR EX HU IHHOLQJV RI
UHILUHPHQW DQ[LHIN DPRQJ PLGGIH DJHG )LILSLQRV

Keywords: PLGGH DJHG )LILSLQRV  UHILUHPHQW  UHILUHPHQW DQLLHIN
SVAFKRORJLFDO ZHW EHLQJ 3(50%

,Q VHOHFWLQJ IURP D VHULHV RI ZRUGV DWRFLDIHG ZLWK UHILUHPHQU
%DE\ %RRPHUV *HQHUDILRQ ; DQG OLOHQQLDOV RIWHQ FLWH 3IUHHGRP ~
SHQIR\PHQW = DQG 3VIIUHW 1UHH ~ 7KH WKUHH JHQHUDILRQV VKDUH PXFK

&RUUHVSRQGHQFH FRQFHUQLQJ VWKLV DUILFOH FDQ EH DGGUHVVHG IR =U ODUF (ULF 6
5H\HV = HSDUIPHQW Rl 3VAFKRORI\ 8QLYHUVLIN RI 6DQIR 7RPDV ODQLD (PDL0

PVUH\HVZXW HGX SK
3XEILVKHG RQILQH JYHEUXDU\
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LQ FRPPRQ \HW WKHLW UHWLUHPHQW H[SHULHQFHV ZL00 EH GL" HUHQW IURP
SUHYLRXV JHQHUDWLRQV 7KH UHILUHPHQW 0DQGVFDSH LV HYHU HYROYLQJ
EHFDXVH Rl LQFUHDVHG ORQJHYLIN ZRUNIRUFH G\QDPLFV HPSIR\PHQW
WHQGY EHWHU UHWLUHPHQW EHQH/W DQG SRWHQULDO UHIRUPYV LQ 6RFLDO
B6HFXULIN EHQH¢ IV 3HRSIH QRZ KDYH WKH SRWHQULDO R O0LYH 0RQJHU WKDQ Dl
DQ\ RWKHU ILPH LQ KXPDQ KIWRU\ 7KLV JLIW Rl HLWUD WLPH UHTXLUHV KD
ZH IXQGDPHQVDIN\ UHGH¢, QH UHILUHPHQW DQG RXU OLIH IRXUQH\V 0HDGLQJ XS
IR LW 7UDQVDPHULFD &HQWHU IRU SHILUHPHQW 6WXGLHV

“HVSLWH LV SHUFHLYHG SRVLWLYH DVSHFWV UHILUHPHQW FRX0G DWUDFI
DQILHIN 20XVH\L  20XIHPL $Q\ QHZ DQG XQIDPLLDU H[SHULHQFH
UHTXLUHV WKH SHUVRQ VIR DGIXVW IR DQ XQNQRZQ HQYLURQPHQW  %ULWLOOHU HW
DO ODQ\ RI IRGD\{V UHILUHHV ZRUU\ DERXII IKHLU ¢ QDQFHV SRRU
KHDOWK  KDYLQJ QR RQH WR FDUH IRU WKHP DOLHQDWLRQ GLVHQJIDIHPHQU
OHVW VH[XDO DFILYLIN WKE
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HPRILRQV HJ GLVDSSRLQWPHQW IDLOXUH JULHI LV D QRUPDO SDUWl RI OLIH
DQG PDQDJILQJ WKHVH QHJIDILYH RU SDLQIX0 HPRILRQV LV HVVHQULDO IRU 0RQJ
IHUP ZH00 EHLQJ +RZHYHU SVAFKRORJLFDO ZHW EHLQJ LV FRPSURPLVHG
ZKHQ QHJDILYH HPRWLRQV DUH H[WUHPH RU 0RQJ 0DVILQJ DQG LQWHUIHUH ZLIKK
D SHUVRQ V DELOLIN iR IXQFILRQ LQ GDLO\ 0LIH

%DVHG RQ QHJIDILYH PHDVXUHV RI ZHW0 EHLQJ LW KDV EHHQ HVIDEILVKHG
WKDW UHGXFHG SVAFKRIRJLFDO ZHW0 EHLQJ LV DVVRFLDIHG ZLWK 0RZHU (HYHOV
RI' UHWLUHPHQW VDILVIDFILRQ 2Q WKH RIWKHU KDQG SRVLILYH SVAFKRIRJ\
SURYLGHV DQ DSSURDFK WR LQYHVILIDWH DQG HYDOXDWH IDFWRUV DVVRFLDIHG
ZUK UHILUHPHQW VDILVIDFILRQ $VHEHGR  6HD\ $FFRUGLQJ IR
IIKH FRQVHUYDILRQ RI UHVRXUFHV WKHRU\ IRU LQWIDQFH JDLQLQJ UHVRXUFHV
LQ WKH WUDQVLILRQ WR RU GXULQJ UHILUHPHQW ZL00 EH SRVLILYHO\ DVVRFLDWHG
ZUIK KLIKHU SVNFKRORJLFDO ZH00 EHLQJ OHYHOV . XELFHN HW DO
SHILUHPHQW FRQVILIXWHY D VLIQL¢, FDQW WUDQVLILRQ LQ ROGHU ZRUNHUV] 0LYRV
EHFDXVH LW XVKHW LQ D QHZ WWDJH LQ WKH OLIH FRXUVH UHTXLULQJ GDLO\
UHWUXFIIXULQJ URXILQHV DQG VRFLDO FRQUDFWV )DFIRW KHISLQJ SHRSOH WR
FRSH ZLIK WKHVH QHZ UHTXLUHPHQIV DUH SHUWRQDO VRFLDO DQG ¢ QDQFLDO
UHVRXUFHV  $FFRUGLQJ VIR &DEDUUXELDV WKH KLIKHU WKH VRFLDO
VXSSRUIRU UHVRXUFHV DYDLODEOH iR UHWLUHHV WKH EHIMHU WKHLU SVAFKRORJLFDO
ZHW0 EHLQJ SHFHLYLQJ LQWWUXPHQIDO RU HPRILRQDI VXSSRUI GXULQJ DQG
DIWHU WiKH WUDQVLWLRQ SURFHVV IDFLOLIDWHY WKH DGRSWLRQ RI QHZ UROHV DQG
OHLVXUH DFILYLWLHV  UHVXOILQJ LQ HQKDQFHG SRV UHILUHPHQW ZHi0 EHLQJ

- XELFHN HW D0 6RFLRHFRQRPLF VIDIXV RU WKH GHJUHH RI JRDO

SXUVXLW DUH UHVRXUFHV WKDW UHSUHVHQW KH PHDQV R REIDLQ YDOXHG JRDOV
EHFDXVH WKH\ PD\ KHOS PDLQIDLQ SUHYLRXV OLIHVINOHV RU WDNH XS QHZ
DRILYLWLHV - XELFHN HIf D0 ,Q DGGLILRQ D SRVLWLYH DIMLWXGH WRZDUGV
UHWLUHPHQW KDV DOVR EHHQ LGHQIL¢,HG DV HQDEILQJ WKH UHILUHH WR FRSH ZLIKK
IKH SUREOHPV RI UHILUHPHQW IRU LQVIDQFH WR O0RRN DI UHWLUHPHQW IURP D
IRUZDUG 0RRNLQJ SRVLILRQ DQG FRQVLGHU LIl DV D EHILQQLQJ UDIWKHU WKDQ DQ
HQG &DEDUUXELDV

([DPLQLQJ FRUUHODWHV RI UHWLUHPHQW DQLHIN LV SDUILFXODUON UHOHYDQW
[Q WKH 3KLILSSLQH FRQWH[W $FFRUGLQJI WR WKH (DVIl $VLD SHILULHPHQW
6XUYH\ WKH 3KLOLSSLQHV LV RQH RI WKH FRXQIULHV LQYRIYHG LQ JURZLQJ
DQ[LHIN DERXW UHILUHPHQW SURVSHFIV )LILSLQRY DUH KDUGZRUNLQJ DQG ZL0D
RIWHQ GRWKHLU EHW IR KHOS WKHPVHOYHV DQG WKHLU IDPLO\ ORUHRYHU WKRVH
UHTXLULQJ FDUH LQ ROG DJH DUH QHDUO\ DOZD\V FDUHG IRU EN WKHLU FKLOGUHQ
RU JUDQGFKLOIGUHQ -DFNVRQ  3HIHU ,Q WKH 3KLILSSLQHV FKLIGUHQ
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DJHQFLHV DQG SULYDWH HWIDEOLVKPHQW ZHUH VHQW WR VHHN SHUPLWLRQ
IR DGPLQLVIHU WKH UHVHDUFK TXHVWLRQQDLUH WR TXDOL¢,HG SDUILFLSDQWV
(DFK UHVHDUFK TXHWILRQQDLUH FRQIDLQV WKH LQIRUPHG FRQVHQU IRUP
GHPRJUDSKLF LQIRUPDILRQ VKHHII DQG WKH WHVI EDIMHUN 3(50% 3UR¢,0HU
DQG SHILUIHPHQI $Q[LHIN 6FDIH  3DUILFLSDQIV ZHUH EULHA\ RULHQWHG RQ
IIKH QDIXUH R1 KH VWXG\ EHIRUH VHFXULQJ WKH LQIRUPHG FRQVHQI DQG Ll
ZDV PDGH FOHDU WKDW WKHUH LV QR NQRZQ ULVN LQ FRP SOHILQJ WKH UHVHDUFK
TXHVILRQQDLUH DQG WKDW SDUILFLSDWLRQ LV HQWLUHO\ YROXQUDU\ DQG
ZLIKRXW UHP XQHUDWLRQ 7KH UHVHDUFK TXHVWLRQQDLUH ZDV DFFRP SILVKHG
LQGLYLGXDOO\ XVLQJ SHQFLO DQG SDSHU IRUPDI ZLIK HDFK DGPLQLVWUDILRQ
0DVILQJ DERXW VR PLQXWHY = DID SULYDF\ DQG FRQ¢,GHQWLDOLN ZHUH
DOVR DVWXUHG EHIRUH WKH DGPLQLWUDILRQ DQG SDUILFLSDQIV ZHUH 1X00\
LQIRUPHG WKDW D00 SHUVRQDO LQIRUPDILRQ ZRXIG EH UHFRGHG WR SUHVHUYH
DQRQ\PLIN *DWKHUHG GDID ZHUH WKHQ DQDONJHG XVLQJ 6366

RESULTS

SHVXWWV LQ 7DEOH  VKRZ WKDW D VLIQL,FDQW QHIDILYH UHODWLRQVKLS
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KDQG UHIHUV R KDYLQJ D VHQVH RI SXUSRVH LQ 0LIH D VHQVH RI GLUHFILRQ
RI ZKHUH OLIH LV JRLQJ IHHOLQJ WKDW OLIH LV YDOXDEOH DQG ZRUIK 0LYLQJ
RU FRQQHFILQJ IR VRPHIKLQJ JUHDIHU IKDQ RXUVHOYHV VXFK DV UHILJLRXV
IDLIK FKDUL\ RU D SHUVRQDIN PHDQLQJIX0 JRD0 %XIOHU - HUQ
2XU UHVXOIV VKRZHG WKDIl KDYLQJ D PRUH SURIRXQG VHQVH RI SXUSRVH LQ
OLIH LV UHODWHG WR 0RZHU UHILUHPHQW DQELHIN OHYHOV il KDV UHFHQION EHHQ
VXJJHVIHG WKDW H[ SHULHQFLQJ 0LIH DV PHDQLQJIX0 VHHPV iR EH D VLIQL, FDQW
FRPSRQHQII RI KXPDQ ZHW) EHLQJ DQG DQ HVWHQILDO VRXUFH RI PRILYDILRQ
IRU KXPDQ DFILRQ =H OXLIQFN ZKLFK PD\ 0HDG IR 1HHOLQJ OHW
DQ[LRXV DERXI UHILUHPHQI

3HRSH DUH DOVR LQKHUHQION VRFLDO FUHDWXUHV DQG  SRVLILYH
UHODILRQVKLSV LPSDFIl RXU SDUILFLSDQWV DQLHIN FRQFHUQLQJ UHILUHPHQU
+DYLQJ KLIK TXDOLI\ UHODILRQVKLSV FDQ JLYH SHRSOH KLIKHU VHOI HVIHHP
DQG EHIIHU KHDOWK DQG SURYLGH WKHP ZLIK IHHLQJV RI EHIRQJILQJ E\
IX0500LQJ D PHDQLQJIX0 URH IRU D VLIQLEFDQW RIKHU %RJDDUG Hii DO

ZKLFK PD\ HYHQIXDWN\ EX HU UHILUHPHQW DQ[LHIN ORUHRYHU

LQGLYLGXDOV FDQ KDYH D VHQVH RI DFFRPSOLVK PHQIl ZKHQ WKH\ UHILUH DI
IIKHLU RZQ ZL00 DQG SDFH $FFRPSILVKPHQI FDQ EH REIHFILYH PDUNHG E\
KRQRUV DQG DZDUGV UHFHLYHG EXII IHHILQJV RI PDVIHU\ DQG DFKLHYHPHQII
DUH DOVR LP'SRUIDQI %XI0HU - HUQ 7KXV NQRZLQJ WKDW IKH\ DUH
FRP IRUIDEOH DQG UHDG\ IRU UHILUHPHQI 0LIH ZRX0G OHDG IR 0HVV DQELHIN %\
FRQWUDVI ZH FRX0G VD\ WKDH SHRSOH ZKR UHILUHG LQYROXQIDULON GXH iR DJH
RU0DZ PD\ WHQG IR KDYH IHZHU IHHILQJV R DFFRP SOLVK PHQI GXH iR D 0DFN
RI FKRLFH LQ KLV RU KHU UHILUHPHQI SUHSDUDILRQ DQG UHILUHPHQH LIVHOI

2XU ¢ QGLQJIVOLNHZLVH UHYHDOHG IKDIWKH NH\ FRQVIUXFI R1 HQIDJIHPHQ
LV QRI VLIQLEFDQIUON DVVRFLDIHG ZUIK UHILUHPHQW DQLHIN  (QJIDIHPHQI
UHIHUV R EHLQJ DEVRUEHG LQUHUHWHG DQG LQYROYHG LQ DQ DFILYLIN RU WKH
ZRUOG LIVHOI 9%XW0HU - HUQ ,Q RXU UHVXOIV DSSUHFLDILQJ EHLQJ LQ
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ORZHU UHILUHPHQW DQLHIN
Limitations and Future Directions

2XU SUHVHQW VWXG\ LV QRW ZLWKRXW OLPLIDWLRQV DQG ZH UHFRJIQLIH
WKDW RWKHU FRQVWUXFWV RU YDULDEOHV FDQ PHGLDIH WKH DVVRFLDILRQ
EHIZHHQ SVNFKRORJLFDO ZH00 EHLQJ DQG UHILUHPHQW DQLHIN $PRULP
DQG )UDQFD{V VAVWHPDILF OLWHUDWXUH UHYLHZ SRLQWHG RXW PDQ\
YDULDEOHV FRQ¢UPLQJ WKH PXMLGLPHQVLRQDOLA RI WKH SUHVHQW VIWXG\{V
YDULDEOHV ~ $VSHFIV KLIKOLIKIHG LQFOXGH KHDOWK HFRQRPLF VLIXDWLRQ
JHQGHU PDULIDO VDXV LQWHUSHUVRQDO UHODHLRQVKLSY WKH YROXQWDULQHWV
RI'UHILUHPHQW UHILUHPHQW GXUDILRQ DQG OHLVXUH DFILYLILHV ZLNHZLVH WKH
FXUUHQW VIXG\ GLG QR FRQWUR0 RU FRQVLGHU JHQGHU VRFLDO WIDIXV P DULIIDO
VIIDUXV NRE SRVLILRQ DQG VRFLRHFRQRPLF VIDIXV DV IDFIRUV LQYROYHG LQ WKH
SVAFKRORJILFDO ZHW0 EHLQJ DQG UHILUHPHQW DQLHIN UHODILRQVKLS 2WKHU
UHVHDUFKHUV FRX0G LQYHVILIDWH WKHVH YDULDEOHV WR XQGHUWWDQG EHINHU WKH
UHODILRQVKLS EHWZHHQ SVAFKRORJLFDO ZH00 EHLQJ DQG UHILUHPHQW DQ[LHIN
DPRQJ )LILSLQR PLGGIH DIHG DGXV
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