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SHEHLYHRGYHPEHU 7TXQQHOLQJ LQ XUEDQ DUHDV LV DVVRFLDWHG ZLWK Y
SHEHLYHG LO SHPYIF_HHEHILRLJFFDUHl)(OO\ HYDOXBQWW UIGOHFW.LLRIQSUW XGLHY $PRQJ WKHVFE
HIFDYDWLRQ WKURXJK IDXOW ]JRQHV LV SDUWLFXODUO
$FFHSWHIEU XD U\ LQYHVWLIDWHWW 8CHNYRKDYH SULPDULO\ IRFXVHG RQ WK
3XEOLVKH G) REDLmUH OLQLQJVY XQGHU GLIITHUHQW IDXOW PRYHPHQW FRQGLWLR
WKUHH NH\ SDUDPHWHUV JURXQG PRYHPHQW PDJQLWXGI
SODQH DQJGKXFRQ WHEALRJI PRPHQWY DQG QRUPDO IRUFH
QXPHULFDO UHVXOWY LQGLFDWH WKDW JURXQG PRYHPHC

2, MPH LQIOXHQFH RQ LQGXFHG VWUHVVHV ZKHUHDV JURXW OD
.H\ZRUGYV HIKLELW FRPSD U DEQRH MV HHWF WKW WIKHU VKRZ WKDW D LQ
PRYHPHQW OHDGYVY WR D ULVH LQ WKH LQGXFHG QRU

6HJPHQWDO OLQLQJ OD\HU WKLFNQHVV UHGXFHV WKH LQGXFHG IRUFHV E\

)DXOW GLVSODFHPHQW GHFUHDVHV WKH QRUFRB PRGHOEDRJ RXWFRPHV DOVR UHY

Jisa OD\HU WKLFNQHVV LV WKH PRVW LQIOXHQWLDO IDFWRU H
7KHVH ILQGLQJV SURYLGH YDOXDEOH LQVLJKWYV IRU HYD

'LSEOLS IDXOWV SRWHQWLDO IDLOXRVVLQJ IC

,QWURGXFWLRQ

7XQQHOV FURVVLQJ IDXOW ]JREHYLDWQ LD FKIOWHQPIHQIOLQH WLOO W
FDVH LQ PHFKDQL]HG WXQQHOQOGIQUF XK ¥AGUWRIRWIOGF EE SDSHU WKH E
FRQVLGHUHBRQWOW BXHWLRQ VWRSWXOWRMOQGLQLQJI LV PRUH SURQH Wi
PRYHPHQW LQ IDXOW ]JRQH FDQ RDXOH W KM HXUSS 8D POIHW URRKIHQJ
WR OLQLQJ VWUXFWXUH ZKLFK WKRXITHO EHVP DQ ERIJM®W WQFWHG SURMI
FRQVWUXFWLRDX GURFHVIYXOW PRXPHHIQAMD OO\ SUHGLFWHG VWUHVVF
HIITHFWV VKRZ WKDW LQGXFHG NMNHIPHQWQRG ¥ D/W MMMIMHDIIZKIL\FKL B QO
OLQLQJ VWUXFWXUHV DUH FRQVMWDHUD BMK\H KLQJE X FIDE LRXWJH DPRXQW
VWXGLHV KDYH LQYHVWLJDWHGSLVBKH OHQHFWW URFWMXHVH @ 7KH U
LQGXFHG VWUHVVHV RQ WXQQHPERQEQXQ B VD /& DAX JWHWUWBHESOLHG EHC
YDULRXV SROLFLHV WRRRY HADPRHRE MDKH IRRIFELWQ WXQQHO OLQLQJ Lt
RQ OLWHUDWXUH VHJPHQWDO QIHILRXIH VWDIQHS 1 QEMIUW B BJBERIQ FS RL Q W
JURXQG PRYHPHQW RFFXUV > @ %APNW® HRIQV XM KIHALHH QFN RODUDWLRQV L
VHIJPHQWDO OLQLQJ LV EHFDXRQWUROWVQJIHIJGED®DO\]LQJ DSSOL
FKDUDFWHULVWLF ZKLFK JLYHV PRUNAWMNH & REPH IR WWKHH FRQV W U X F W
JURXQG VWDUWV WR PRYH $V QGHFHO/D/DHG LQ YDULRXV
VWOHY WKH JURXQG LQGXFHG VW UHWMIQL @UH FEURSHADO AIQLQJ VWU
WKH LQWHUVHFW MR® GRQ QWKR FRPRIUWE HULQJ WKH DSSOLHG QRUPDO
EHHQ VWXGLHG LQ YDULRXV PSRPHOW RQLAHDFKDYHIPHQW SDUW
FRQVLGHUHG WKH VWUHVV PDJQULWXKB\HY HEY PUKHRDX/HG QUIRWP BMKMR UH WK D G

E &RUUHVSRQGGQY PRAVKHADKIWRDPBODGRYRRGL
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VWUHVV DPRXQW 1RUPDOO\ WKRIQWHIPHQWBOSBEWLYHDO\ WLOO WK
SURGXFHG Rl UHLQIRUFHG FRQFUHWMHWH\D UW\D EOKLWREWWRR ®QG FRQY
DQ LQGXFHG WRWDO3DWUEHWKRKIVIHFKDQL]HG WXQQHOOLQJ ZLWK )/$8&
FRQVLGHULQJ VDIHW\ IDFWRU PDWRGWKG HY GLQHFHBIV HVIKMY HVWLJIDWLF
WRWDO DSSOLHG VWUHVV RQ OLWLDV DWONFWRUFD QOXWRQYGHO®KH SU
IDXOWVHEWLIRR LV FRQVLGHUDEOVWIOHKHQWKPWYIQLWXGHY LQ DOO
FKDOOHQJLQJ FDVH VKRXOG EIBUHRNOXHE EMHIRKNOGWHHDFWLRQV DQC
FRQVWUXFWLRQ SURFHVYV VWUHVVHWWE&BEDNMYHG )/$& ' WR PRGH

1XPHULFDO PRGHOOLQJ LV D KHOBSWAWORPHWKBGBQROLQH PHWUR WX
VWXG\ LQ WXQQHOOLQJ SURMHFRWY 7TRXEBOWIZQQ WKHQSHRSHY @ 7KH
IDFH SUHVVXUH VXUIDFH VHWWR®E@H QWM XJURXIWKSQHOVNUMHQVLRQ |
DQG LQWHUDFWLRQ PRGHOV KDYG®H EHHROX YOV XSDRB LOWHUDFWLRQV
VHYHUDO V@& XGLMAKEBY VWXG\ WKHVRBLGIGW ¥EHY U Q@ V¥ B X B AWLER GV | ZH U
RI LQGXBPBOQRWUHVY DQG EHQ®MQUHN R PGHHQMW WQEXWLRQV ZKLFK QHHC
YDULRXV FRQGLWDRK@W RIQWNQUWHEWERWKH SRVVLEOH VXUIDFH VHW
JHRPHWU\ LV EHLQJ VWXG\ XVL@HPRO L VEDENDIH® 6LQFH )/$& ' KDV \
%DVHG RQ WKH H[LVWLQJ WHFKQ®ERBBG OLMHMWKNOIFXWRWLRQ LW
LQIOXHQFECROQHBEXAWSODFHPHQWRE WK P FRIQAW®MOY HW DO VWXGLHC
SDUDPHWHUV RI EHGLQWFRRPPOWREWHYH SDUDPHWHUV Rl PHFKDQL]
KDV QRW EHHQ FRPSUHKHQVLYMIKHLQN.NWMIGI BGIBOZLWHEXFWXUH > @
UHVSHFW WR WKH WKUHH JRNHU QAIJFXOBWRQY \WKH HIIHFWV RI
GLVSODFHPHQW PDJQLWXGH JURBXWWIDQRH WIKILRFNHOMWY DRGGPDWHULD ¢
IDXOW SODQH DQJOH ,Q WKLV VWHXIGUHE\FHDPYYXEG) WHKRZ\RI WKH V
LVVXH QRW RQO\ WKH HWHBWWRR$&WKHQH BFDUMPODWLQJ GLIIHUHQW
WKH DQDO\WLFDO UHVXOWYV DUH&ERWWIUPL QHX OBK W RIQKHIH H[BAH QRWQ H  F
RI HDFK SDUDPHWHUYV LQIOXHQFKDIOW B QYRQH YCRIXDIMWMHER GV LQ 7%0 R

@ DUHDV KDV EHHQ VWXGLHG E\ GLIIH
$OWKRXJIK WKLV FKDOOHQJH FDQ EH
OHWKRGRORJ\ QXPHULFDSHDQI@HQWDO PHWKRGV QX

SUREOHP VROYLQJ WKDW EULQ DXVHG E\ I
VROYLQJ FRPSOH[ SUREOHPV LOO SURGXFH KLJK D

1XPHULFDO PRGHOOLQJ LV D %ﬁ?g?@% p H H'*E’)EQE%%FD/E I—||3\;
/DIJUDQJLDQROXPHVHURIUD P IRU g} ﬁ%’y(

HLQDIHW\ RI
\/{%v' ﬁ\}%}dp GXFHG VWUH

PHFKDQLFV FRPSXWDWLRQ 7KH
LV WKH JHUBIDAMD Q XRUPXODWLRQ

GLPHQVLRQDO )/$& SURJUDP |, V'YUHH PSJJF',*X stDéLc?LO LEHJD
)/$& WIGLHH QVLRQDO PRGHOOL P Q v OQLQQLQ
VLPXODWLQJ WKH EHKDYLRU RI %

VRLO URFN RU RWKHU PDWHU é’é%g%vzkia';:g\x
GHSHQGHQW EHKDYLRIULY @ XV é v g RRYyHPHIW
GHILQDEOH SDFNDJH ZKLFK VRO Q gﬁlﬁ/ E'ﬁ’y%@ NS
RQ GHILQHG ' PRGHRQGERXN®

PDWHULDO SURSHUW\ PHVK FH E@ AT 'EEgSHXVQHGX‘
DVVLIJQHG PDWHULDOV 1XPHU !é:'j

)/$& ' LV D SKDVHG RSHUDWLRQ K HDQWH UKIDX O
ORGHOOLQHRWHW U\ ODWHULD LH JQHDU\éRW\R/WHU[fEVI\?LLg\/‘
DVVLJQ  %RXQGDU\ FROQGLWLR [t f% &ﬁ Q P
FHOO FRXQW 3UREOHP VROV g OLIHG PROHOLO:
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WKLV J]RQH KDV D PD[LPXP GLVE
> @

7KH JURXQG GRPDLQ FDQ E mim-12om
GHILQLQJ GLITHUHQW VKDSHG H
VKHOO FWHHKHGWLFDIOLQGHU HW
RI WKH PRGHOOHG JURXQG LV
PHWHUV LQ ZLGWK DQG PH
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$IWHU GHILQLQJ WKHVH SDUPRISWBUNKBW XJWRXEG/WUXFWXUHV D
SURSHUWLHV ERXQGDU\ FRQGLWIRRQV PXVYW EWVDYYHGQRG WKH =PD[ S
7KH PRGHO GRPDLQ ZLOO EH |P[HIRLWXEPH QVDHHITXDO WR VXUIDFH EX|
PD[ <PLQ DQG PD[ DQG =PLQ GDYHPHOWRXQHEIWHU GHILQLQJ JURX
VXUIDFH VHWWOHPHQW ZLOO EW X\QMH®LHE J =P DPOIIVHW VHVXBR DV 7
VKRXOG VWD\ IUHH: VBR UGIIFWASLOROGB RFIDQVLRQ JURXWLQJ RSHUDWLRQ DQ
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ZLOO EH GHILQHG VWHS E\ VWHIRJLFWKR® RIJHQWDDWGERQ JHRORJ\ V
IURP )/$& ' PRGHOOLMJI$ KRGS ODQH RFFXUV ZKHQ RQH RI WKH JUF
ERXQGDU\ FRQGXWIDEQF /RMEQJ ILUP ZKLOH WKH RWKHU RQH PRYHV V
FRQVWUXFWLRQ SKHQRPHQD FDXVHV YHUWLFDO D¢

/JLQLQJ FRQVWUXFWLRQ LQ )/$&LV8QDFHPHHSBWHZKLFK SURGXFHV K.
RSHUDWLRQ ILUVW WKH WXQQHMWERVYBY DWW ESWHHDECAFNY LQ WK
PRGHOOHG DQG WKHQ WKH OLQKXQSE HRE QWRXUXG WDRQUXLOO EH @ ¢
GRQH 6HJPHQWDO OLQLQJ Rl 7%0RRYHEOW PR YWHPHQMORILMURXQG JRQH
PDGH Rl UHLQIRUFHG FRQFUHWH @G WKHBO\DNWH\FVPRACXDIHW VR WXQQ

Rl H 3DVVRQfY UDWLR RI WE&LFNQMMY BPRXQWYVY RI VWUHVVHV .
P DQG GHQVLW\ RI JU FP $V QN DR/SMRIURNEKGIWK B 5 §MQ V

RI (3% WXQQHOOLQJ JURXW PDWHKUWBO DYF L WRHQIQWHNBWHG FRQVWL
OD\HU PXVW EH GHILQHG LQ SVYRISMHADVIHH VI URX® O BRIWLRQ VKRXOG |
WKLFNQHVV LQ WKLV PRGHOOL QU R HRQHG RURMIR RO® HERBDLQ ZL
RI IRDP FR®BVHW H EXON PRGXVOHWWLFBOO\ DQG LQGXFHG VWUHVVHV
VKHDU PRGXOXV JUFP GHOQULIQUQDQGRGHOP YDOLGDWLRQ LV FRC
WKLFNQHVV .LUVFK HTIXPWOR@WLF IRUPDWLRQ OR
ORGHOOLQJ IDXOW SODQH ZKLFIODWSDB BMHVWQHEREBIGHIYLRUDO PRGH
IURQW ]RQH IURP WKH EDFN RQWUHWVDNDVIQQWEGHBYW Rl .LUVFK HT.
LQWHUIDFH EHWZHHQ WZR JRQHWH TXONSE BR ¥ HUWH. IEW LRQ IWKULNG LQ JHRYV
LQWHUIDFH DUH GHILQHG DV D QP H BKDHLLIBWYF HWARL WFD @FRXUPIDWOH WKH VW
VWLIIQHVV RI H 3D VKHDU VWLALORXORU HHFRBPDDMIRQ > @
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0DQDIW DO -RXUQDO RI OLQLQJ (QYLURQPHQW 3XEOLV
BHVXOWY DQG 'LVFXVVLRQ GLVSODFHPHQW ZLOO EH GHILQHG

7KHUH DUH VRPH HIIHFWLYH é: I5>RGVHKOF\)ZI¥IFI:I
FKDQJH WKH VWUHVV GLVWXUEDTQF @ QH ZLWEK
; OD\HU W
U\ RI L

WKH LQGXFHG VWUHVV RQ WXQQ
DQJOH YHUWLFDO GLVSODFHP
WKLFNQHVV DUH WKH SDUDPHWH
%DVHG RWXOHWMWXMN IDXOW PRY

SHDN WHQVLRQ PRPHOW DQG FR q
ZKLFK WKH OLQLQJ FDQ VWD
9LVXYDVDP QXPHULFDOO\ LQYH %% ~

U W
{ﬂ HRPHWULHV
GHV RI
{7\|/V WHUQDO PF
IDXOW DQJOH DQG *6, FKDQJHV RZV WKH UH

7KH UHVXOWYV VKR ZPWXIDRHQUD G
SHDN EHQGLQJ PRPHQW LQ WHQ ¥FHV WR

IRU GLS D QUOWRY IRE WK H SHDN EHQGLQREHRGHOOLOI &DVHY
PRPHQW LQ FRPSUHVVLRQ LQF UMyt ot S b onRon
DQJOHMWAWRP7KH SHDN EHQGLQJ AR P HDWOH MWKLENQHVBLWSODFHPHQW P
LQ WHQVLRQ UHGXFHV WRtr' IRU*6_YDOQOXHV IURP
WRF ,W VKRZV WKDW WKH IOH[X
OLQLQJ LV VLIJQLILFDQWO\ DIIH
XS WR> @6WXG\LQJ WKH HIIHF
SURSHUWLHVY DQG FKDUDFWHU
LOQWHUQDO VWUHVVHYV KDVQTW EHHO FRPSOHWHO\V —
FRQVLGHUHG > @
7TDEOH VKRZV WKH QXPEHU R+PRG6GHOO+tOIFFBVHHNY—"
LQ )/$& ' $V VHHQ R VKK ADNEOKDYV
D VSHFLDO PDJQLWXGH RI IDXOW_SODWH DQJOH JURXW OD\HU
WKLFNQHVY DQG JRQH GLVSODFHPHOW
)DXOW SODQH DQG JURXW ODYHU WKLFNQHVVY DUH —
JHRPHWULFDO SURSHUWLHV ZKLFK VKRXOG EH GHILQHG
SURSHUO\N LQ WKH JHRPHWU\ SKDVH PRGHOOLQJ ZKLOH

XDU G VWUHVVHV

F G
JLIXUBRGHO JHRPHWWXAHW DQEOIBXOW DQBOMRXW ODVHU WKL BNQHVXAW P
OD\HU WKLFENQHVV P
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[3

JLIXUBXPHULFDO PRGHOOLQJ UHVXOWYV D $ ' * _ E $ G $ *' _F $ _ H * _
$ ' * _ 13 ' * _J s ' * _ K § ot x_ L_S$SM  $
* _ N $ ' * _ O $ ' * P $ ' * _ Q_$S $' (E *

%DVHG RQ REWDLQHG UHVX®WUVHHR ISDWDPHWIFDY )LIXUH VKRZV
PRGHOOLQJ DOO WKH WKUHH SRUDPHWMHYY RSDIDXPHWWBODQRQ WKH
DQJOH JURXW OD\HU WKLFNQBRVUPDQG RIDPHOWRFRSDHJLQJ LQ FK
GLVSODFHPHQW HIIHFW WKH LQBNFHGQ PIDGQLSDUBHPHWRHUY  JURXQG
QRUPDO IRUFH LQ WKH WXQQHOIOQRUHBGVUNFWKRQLQGEPHG QRUPDO I
VKRZV WKH UHVXB V8D IRD FGLW H U VI DHX CHF W\0 RQHVE Q@ JWKHGEBRURDO IRUFF
LQGXFHG QRUPDO IRUFH RI OLQLQJ VIMUX FWKXUHURXW OD\HU WKLFNQH'

&RPSDULVRQ RI PDJQLWXGHV @RBEDWKRWFHURX QG
GLVSODFHPHQW LV WKH PRVW HIIHFWLYH YDULDEOH RI WKH

7DEOBIDULDEOH SDUDPHWHUV HIITHFW RQ LOQGXFHG QRUPDO IRUFH PDJQL

ORGHOOLQJ QGXFHG LRUPDO )RUFH
&DVHYV 9DULDEOH &KDQJH

&KDQJLQJ IDXOW JRQHYV GLVSODFHPHQW IURP WR DQGLQRFWPHDVH

&KDQJLQJ JURXW OD\HU WKLFNQHVV IURP WR DQG GIWFUHDVH

&KDQJLQJ IDXOW SODQH DQJOH IURP WR DQG GHJUWHWVFUHDVH
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FDXVHV DQG UHGXFWLRQ LC
PDJQLWXGHYV UHVSHFWLYHO\
$V GHSLFWHG RQ ILJXUH GLYHU

SDUDPHWHUV KDYH FRQVLGHUDEOH L
SODQH FKDUDFWHU ,QFUHDVLQJ IDXO
PDJQLWXGH ULVHV ERWK PD[LPXP HI
IRUFH DQG LQGXFHG PRPHQW PDJQL
JURXW OD\HEDWWYHVFNIDHMWW LQGXFHG IR
PRPHQW ZKLFK LV PRUH HIIHFWLYH
PDJQLWXGH LQ FRPSDULVRQ WR QRU
)LJIXUBDUDPHWHU HIITHFWLYHQHYPQH DQJOH VKRZV D FRQVLGHUDE
LQFUHDVLQJ SODQH DQJOH IURP \
,QGXFHG PRPHQW PDJQLWXGH GKBHVOLDS®QAVYHG QRUPDO IRUFH
VWUXFWXUH LV WKH RWKHU HIIHRWRYHQSDWHKPIHWRIUOIH) WREQHOWR
OLQLQJ FRQVWUXFWLRQ $QDAQFYHDWKW WKHXFH&EXFHG IRUFH PD
PRPHQWY HIIHFW LQ YDULRXV WXO®&EWLBLRYIVEKRE N KMAW IWNKH JURXW O
VKRZ WKDW PRPHQW PDJQLWXG H KFIKOOIHWIUB XE1G I HHUHRSWUWLHY DUR>
FRQGLWLRQV 7DVK®MHLQOMXMRIZY PRERRAQWO VHFWLRQ VXFK DV LWV PRC
PDJQLWXGHV LQ GLIIHUHQW P RRHOWQM WEKRGEAGHREELWK D FRQVLG
%DVHG RQ UHVXOWYV PRGHOOLOQIOXHWRWLDO WRWIiHXOW
SODQH DQJOH GHJUHHV JURXW OD\HU WKLFENQHVV
P DQG JURXQG JRQH PRYHPHQW RI 7DEPH kD [WPKE PRPHQW PDJQLWXGH
ODUJHVW PRPHQW PDJQLWXGH FRPSD WRHY \GROM OREXOXNY K ¥
ORGHOLQJ UHVXOWV GHSLFW VHYH-U-DLO—L_P_S-R_UAALDQW
UHDFWLRQV LQ ERWK QRUPDO IRUF
PRPHQW FDOFXODWLRQV Rl GLYHUVH FRQGLWLRQV )DXOW
]JRQH GLVSODFHPHQW LV WKH PRVW LQIOXHQWLD® SDUDPHWHU
RQ WKH LQGXFHG QRUPDO IRUFH 7KLV_LQGI FDWH\/ WKDW LQ
RUGHU WR XWOHGXRQHDHIIHFWLYHQHVVY-—DOG H
GDPDJH SURSDJDWLRQ RQ VHIJPHQWDOO0tQtQ3 —1tBDXOW
]JROQH PRYHPHQW PDJQLWXGH PXVW EH TGHQWLILHG SULRU
WR DQ\ GHVLJQV H
&RQVLGHULQJ LQGXFHG PRPHQW PDJQLWXGHV
QWURO PRPHQW

JURXW OD\HU WKLFNQHVV FDQ FR

LQIOXHQFHV RQ OLQLQJ VWUXFWXUH $V GHGXFHG £tQ WDEOH
LQFUHDVLQJ JURXW OD\HU WKLFNQHVV TURP WR

DQG PHWHUYV DQG LQFUHDVH

D
J)LJIXUH 3DUDPHWULF RYHUYLHZ RI LQIOXHQFHG YDULDBMISO QWK GLYHUV
IRUFH DQG PRPHQW FKDQJHV LQ SODQH DQJOH GHJUHHWOWUR®XW OD\HU
GLVSODFHPIRQWN DQG PRPHQW FKDQJHV LQ SODQH DQJOH GHJUHHV DX
YDULRXV JURXW ODYRUPMKROBQRRPAHQW FKDQJHV LQ IDXOW ]JRQH GLVSODFH
WKLFNQHVV P DQG YDULRXV IDXOW SODQH DQJOHYV
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F
&RQWLQY¥RXWURI 3DUDPHWULF RYHUYLHZ RI LQIOXHQFHG YDULDEOHV ZLWK
IDXOW $OLRPHFH DQG PRPHQW FKDQJHV LQ SODQH DQJOH GHJUHHV JUR

YDULRXV IDXOW ]JRQEH RSO D BOEPHRPMH\QW FKDQJHV LQ SODQH DQJOH G

GLVSODFHPHQW FP DQG YDULRXRUBPRXOW ® PRRHYWLFKDGINN LQ IDXOW ]R

FP JURXW OD\HU WKLFNQHVV P DQG YDULRXV IDXOW SO

$V WKH RWKHU FRQVLGHUDEOH SDL
&RQFOXVLRQV PRPHQW PDJQLWXGH LQFUHDVHV
7XQQBXOOW LQWHUVHFWLRQ LVLRQFRKDIDAKMIIMWKHLYVRHQG GLVSODFH
LQ XUEDQ PHFKDQL]JHG WXQQHOJXURIIWS O B FHHIY W K'IUFRX@HY VY GHFUHDVH
PRYHPHQW FDQ FDXVH KLJK DPRDOXWW RRODQWHBQHBHD GEBFUHDVHV WK
PRPHQWY LQ WXQQHO OLQLQJ RDIWMNOGHH EAKL FK BIDEVORCE \RQL QHKG
FDXVH FRQVLGHUDEOH GDPDJH VUHYV WKW VO LIQIRXMV AVINKFMMKHFNQH VYV L
7KHUH DWWHGIDYWDPHWHUV WKDWSDUBFMWWWMKHRQLIQQ@XFHG PRPHQW PD.
VWUXFWXUH ZKLFK VKRXOG EH #FRQVLEQOUHOGXEHULREBO PRGHOLQJ
FRQVWUXFWLQJ VWHS H[SHULPHQWDOO\ FRPELQHG UHVHDL
%DVHG RQ OLWHUDWXUH |DXQMY 50D H VDRXIIFGHLL RURXIWOD FK WKH U
OD\HU WKLFNQHVV DQG JURXTFGIWHGKXYSHODBEWPKRIWLRQYV ZH U
PDJQLWXGH DUH WKUHH PDLQ H[]SHIFM P Wi WSIDQ DAHHMAIB WY KHY ZKLFK F
ZKLFK LQIOXHQFHV WKH OLQLQODF MIRIFUNQFW LRQ W& L PYCLRIUDAOX G HV
SDSHU WKH QRUPDO IRUFH DQ® \P\WRPUHIW HP D FEIHWKGHWHVXOWYV FDQ
DUH QXPHULFDUDQPRGEOGHENDIHVLIQLQJ VWHS RI PHFKDQL]HG WX
,QYHVWLIDWLQJ LQGXFHG QRUPDXOW URI)HRD VDR WREMDLQ WKH QHH
ZKLFK LV FRQVLGHUHG DV WKH ?PWVUWFMW XHIEVOL M B HPSHSON W G
VWUHVV LQ VHJPHQWDO OLQLQJ DQDO\VLV VKRZ WKDW
JURXQG GLVSODFHPHQW PDJQLBMXEBWHHQFNHWEKH PRVW
HITHFWLYH SDUDPHWHU LQ VWUHYY BQDO\WLY, %P VeHG RRxo;
UHVXOWYV FKDQJLQJ WKH JUYRBE&QGHE RY SODFUHBANXOY VWUXFWXUHV FUR
PDJQLWXGH UHVXOWV LQ [RRBEHGDORH SRUHSBQEDYEGY RI WKH ZRUOG \
QRUPDO IRUFH PDJQLWXGH &KDRRRUIGRO HSKH/REKBQ 8. 7DVORU  )UDQFL
SODQHYV DQJOH UHVXOWV LQ > @@dkFUHBXHD RI RUPD@KDR : :DQJ 6
IRUFH DQG FKDQJLQJ WKH JURXW O0HFHKD QNAKDLOF W BHAYMW DQG HQJILQHHULQ
UHVXOWVGKWFUHDVH RI LQGXFHALBRUFPPODVWRD FBQFUHWH XVHG LQ WXQQHC
PDJQLWXGH



ODQIMHW DO -RXUQDO RI OLQLQJ (QYLURQPHQW 3XEOLV

JROHXQQHOOLQJ DQG 8QGHUJURXQG 6SD@IDBGHBRERORM &KDNHUL + 6KDNHUL

7KUHHWHQVLRQDO 3K\WLFDO ORGHOOLQJ RI 6XU
0, 0,

> @KDKLGL $ 5 9DIDHLDQ 0 6Q§§§ﬂ§$¢ E 7/"°3|_/°R([FDY?WLRQ LQXUH6R*'FV|VR

ORQJLWXGLQDO SURILOH RI WKH WXQ QX Q PWERR 1 oRAPY L YR EY

DQG GHVLJQLQJ WKH IOH[LEOH, OLQLQJ IRU .RRKUDQJ

WXQQ@KQQHOOLQJ DQG XQGHUJURXQG VSD@MW DAHFK @QRQRVXOWLQJ *URXS ,QF \E:
0DQXDO 9HUVLRQ

> @DKHUL 0 5DQMEDUQLD 0 'LDV ' > @BKDNWWL3 + +DVDQSRXU 5 +LQGLVWDQ
3HUIRUPDQFH RI VHIJPHQWDO DQG VKRWFUHWHSQD®@L\ZIV RQ VEWBOREWLRQ EHWZHH
WXQQHOV FURVVLQJ D WOLLBQ VYWRIXGIG E\W W WDNHH U HCO00 RRGE ORIQUQJLQHHUL
IDXOWWURQVSRUWDWLRQ *HRWHFKQLFV *HRORJ\ DQG WKH (QYLURQPHQW

> @KDQJ - :DQJ © L& 7XQQH@MDEROIMIBIMH 6DID 0 =DUHL + 1LFNMRX
PHFKDQLVP DQG LWV FRQWURO VWUDIWHDMLLG |IDKOMNHWIDFWXUH 1XPHULFDO ,Q
JRQEHKRFN DQG 9LEUDWLRQ (IIHFWLYH 3DUDP HW&DYDRQ, QM HUDXFYDLREY $ &I

» ®KDUJKL 0 &KDNHUL + $IVKLO +EVégG%\%7pEUL] /LQH -RXEDD G XFEIZHYD O\WLFDC

$QDO\VLV Rl WKH SRVVLEOH FUDFNLQJ PHYLUCE JHUKRBVoL B G RLEQI (QILQHY

VHIPHQWYV GXULQJ &RINW DIHFIKDIQ LVW D DH) G
JRXQGDWLRQ (QJLQHHULQJ

> @L +
> @DVWMHUG\ % +DVDQSRXU 5 & 0 W'erQJVWK'; e Rl XS (DX OW
&UDFNLQJ SUREOHPV LQ WKH VHIPHQW ﬂ;’% b l%gf@i%%mthB-RXUQDo
" FRPSXWDWLRQDO VWXG\ *HRWHFK RORTHED
(QILQHHULQJ > @DEUL] BUEDQ 5DLOZD\ 6WDELOLW\ D
G HUPLQDWLRQ RQ WKH VHIPHQW

G

> @H]DHL © +DELEL + 'HVL P]:\p
%YHKHVKWDEDG ZDWHU WUDQVPLVVLRQ Q%%ggé@;é;QR&S\BQHF;% V\I/_LI]DGWL8F\:J%\I/DQ6 Wi

LD%‘b’ Q

HPSLULFDO 6VWBX\RHWGUD O (QJLQHHLg 7D\

OHFKDQLFV
D%\?L]DGHK 6DID O &KDNHUL + OLU]DHL

> @DYRRGL 3 . +DML]DGHK ) 5H . - R Ll s $)OH
LJSHF\HB%@ %lgl&l\kégﬁ’%u &URVVLQJ )DXC

(YDOXDWLQJ WKH 505 FRUUHODWLRQ {
YHORFLW\ XVLEHXWKWW EHWIBPICH@W L W W%G@DEUL] /LQH OHWU B Q VKRWMDW LR Q
,QIUDVWUXFWXUH *HRWHFKQRORJ\

SHSRUW YV
LR kb W T kO 06 oMy

> @DYRRGL 3 . +DML]DGHK ) 5H]DH
$SSOLFDWLRQ RI WKH PHWDKHXULVWLL{

\@e WK 7DEUL] )DXOW $]JHUEDLMDQ B5HJLR
,UD@XUQDO RI $VLDQ (DUWK 6FLHQFHYV

*6, EDVHG RQ WKH 506FE@ QWL LIFF D W R
> @H]DHL 0  /DWLIL 6 HYHORSPHOM RK Dy QHE GHO § +DMLKDVVDQL
HPSLULFDO UHODWLRQ EHWZHHQ 505 B9G of " URFNQE FWLRO RI VHIPHOWDO \
FODVVLILFDWUBQLDQWHOY *HRO GLBOLS  ZDMOEWY] VXEZD\$SSWXBQHOV

> @KDNHUL + 'DUERU O ODOHNL ) 6RUL®FHY 7

([SHULPHQWDO LQYHVWLJDWLRQ RI VWH LEHUNJG HIVHF: Q: WKH poy < 5
LPSURYHPHQW RI PHFKDQLFDO SURSHU%vdré@DKEl,\FHR\Q\EEUJPLH%%}P;WQ&Q QBIOORIDO OLC
]OELRQULQQLJN LQ PHFKDGKXGDUMRQRENW QU 5N 0HFKDQLFV DQG *HRWHFKQLFDO (QJLQF

> @RVK]DKHU ( OLUL 'DUPDUDQL 6 &K UL o+ [RUEBRY 6KHO < 6 +XDQJ = 0
0 +DIKNLVK + 7KH UBILGXROQFHER IILE H ’

VKRWFUHWH RQ WKH JURXQG VHWWOHP Q W @ Vwﬂﬁﬁé&&&@’&%%éﬁﬁﬁg%xg}
VWXG\ RI 7DEUL], @NWURDOMLRQDO -RXU E»g\iéékﬁ’ |':§ O LQYHVWLIDWLRERD®G H[SHUL
DQG (RRLQHHULQJ "\QDPLFV DQG (DUWKTXDNH (QJLQHHULQJ

> @DUUL ) &KDNHUL + 'DUERU 0 4 v (
7KH (IIHFW Rl 6RLO DQG *URXW 0] ¢ 5:?\7#!B%B@\kf/é%b&%ﬁ@%%x}w);@‘
6XUIDFH 6HWWOHPHQW LQ -RHKRKIDEL]IRE, e R WKHPDWLEY 5 VHDUFK
0LQLQJ DQG (QYLURQPHQW
> -
> @RVWDPL $ &KDNHUL + 6KDKULDY 590 OE %0 9LVXYDVDPPHF$KDQLVP1F>{(IF
6XEVLGHQFH SUHGLFWLRQ IRU w1l W é oy L*S\-Plg%? V DQG *HRORJLFI
DOJRJEDMIPVYWXCY VIDEDQURRDIBANR 5HRKD]DUG RI IDXOW PRYHPH@RDMQGEWHLVPLF
Q QL ] Q 1DWXUDO +D]DUGV DQG 5LVN

/L /ILX + $QDO\WLFDO VRC

]>
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