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$ 7 W\SH 6ZLWFKHG &DSDFLWRU
IRZ 9ROWDJH 6WUHVY DQG 6

<DRTLDQJOHREHU (LK@ Q *HIHPIEHU ,€XDQPD®RHPHEHU |, (((
HZHQ :DOHPEHU ,D@G -XQBHMLRU OHPEHU , (((

$EVWUREW SDSHU SURSRVHV D QRYHO 79%W\SH PXOWLOHYHO LQYHUW
HU 0/, EDVHG RQ WKH VZLWFKHG FDSDgLWRUK W HRKQ PTH GTKH ISBIH DPRXQW RI
SRVHG LQYHUWHU QRW RQO\ DFKLHMWHYHWKD W, Wi H POW-R % PRY RPIMP BD[LPXP DFFHSW

Rl WKH VZLWFKHV LV OHVV WKDQ WKRQWE XAV ¥ R Ho R F!Q\(PVR KDV

ERRVW FDSDELOLW\ ZKLFK PDNHW S®WOLX Ka WO JH,

WLRQV ,W LV ZRUWK PHQWLRQLQJ W KDWRK v :3 b Y IHDWXUH
K PHY K

WZR WRSRORJ\ H[WHQVLRQ VFKH P H\V KHU¥K
RXWSXW OHYHO DQG YROWDJH JDLQ/W UW®RW K | YROWDJH

R AXPMB KXW IRF /A
DQG UHGXFHG SRZHU GHYLFHV D BHYHQ OAHXWS XMO YOHUMWHLY FDQ
DFKLHYHG XVLQJ RQO\ WZR FDSDFLWRUN| 0RUKPEHNU RD WK HWRRQQROFWHG LQYHUW
VHOI| EDODQFLQJ FDSDELOLW\ FDQ KHPBIAL I\ WXPEMHRP ROHJKH RIWHQGHG + EULGJH
FXLW DQG FRQWURO 7KH WRSRORJ\ QRSHUDWLQIEBWLRFLERH \PRGMPR MR
VWUDWHJI\ DQG DQDO\VLV Rl WKH BBIYBIRL RUG@L\O(,lﬁkl_L@yWM/@g\AWL@QV LQ RQH S
HG 7KH VXSHULRULWLHV RI WKH EURS&VNG LOYH wﬁ Prw,_yvaGXODWLRQ L
FRPSDULQJ ZLWK UHFHQWO\ SURSRKMHG K\EU Dﬁ’ 1
FDSDFLWRW@D,®O\ D VHYHQ OHYHO SUR K% \ LE G
YDOLGDWH WKH FRUUHFWQHVV RI WKV W )}é{? ?X/Ht\ﬁ 0 VLLSLH&QJ\WNHVWDQFH F
ELOLW\ DQG HIIHFWLYHQHVV RI WKH SURSRVHG K& ¥ ROWRW UHVLVWDQFH RI WKH V.

,QGH[ 7THWFOWLOHYHO LQYHUWHU VZLWFKHGBZEYEDKE@RYVUHORXHQF\ RI WKH VZLWF

YROWDJH VWUHVV VHOI EDODQFLQJ H[WHRQVLRQVSXW FXUUHQW
120(1&/$785( Wr (TXLYDOHQW SDUDVLWLF UHVLVWDQ

$+ $PSOLWXGH RI WKH WULDQJXx0DU FDUULAEYQFY RI WKH QLQH OHYHO LQYH
k  JUHTXHQF\ RI WKH WULDQJXODU MDuyRHYVQJ WLPH RI WKH VZLWFKHV LQ
$uni SPSOLWXGH RI WKH VLQXVRLGDOPRGYEHWLRRQHDF\f OH

kR JUHTXHQF\ Rl WKH VLQXVRLGDO F\Z@%@ﬁ@%"\ﬁt’&/dﬁ WkQ WIWK VRYMW DQME ML

9 2XWSXW YROWDJH

%: 9ROWDJH RI GF VRXUFH P 6WHS QXPEHU RI KDOI F\FOH

% 9ROWDJH VWUHVV RI WKH vZLWFK 69 7RWDO VWDQGLQJ YROWDJH

& &DSDFLWRU QXPEHU L 7+ 7RWDO KDUPRQLF GLVWRUWLRQ

& 3DUDVLWLF FDSDFLWDQFH RI WKH VZLWFK | 175288721

"% 9ROWDJH&LSSOH RI

% 7KH YROWDJIH RI OXOWLOHYHO LQYHUWHUV 0/,V §0D\ D

"4 'LVFKDUJH BPEXQMQRIWKHWSHULRGOFIFWURQLFV VIVWHPV WKDQMNQ WRJHKYK
“4 'LVFKDUJH DPRXQWQRIWKWWSHULREREHU FDSDFLW) ORZ VZLWFKLQWN YROW
“4¢ 7KH PD[LPXP GLVFKRUJH DPRXQWPRBEXODU DQG VFDODEOH GHVLJIQ > @ >

4 7KH GLVFKDUJH DPRXQW RI WKH F5'§;UF(EW\§*['JO?@|JF%QW R PNW DWW Q EH WU
V>@ 7UDGLWLRQDO 0/,V FDQ EH GL

QHXWUDO SRLQW FODPS 13& MFFLQGH FL
7KLV ZRUN ZDV VXSSRUWHG LQ SDQMHE\RWR &DIP WL BSQIMHO KBDMK UD @ KolH MHH LQYHUWHUV KDY
WLRQ RI &KLQD XQGHU *UDQW HDDIEDEQHSBWY ROWKHG XHKWER WKH DGYDQWDJHV R

3URMHFW RI +HQDQ +LJKHU (GXFDWLR®JHO ,Q VWl W. X £ D
GRUUHVSROGLQJ DXWKRU *HO iL VZ W JPGRTXYPM DQG FDSDELOLW\

< :DQJ < <XDQ DQG . :DQJ DUH ZEW® KMWAFKRNO>R@(H @V UL

QHHULQJ =KHQJ]KRX 8QLYHUVLW\ =KBQJLKRMXOYV, K <

ZLWK WKH +HQDQ (QJLQHHULQJ SHQHBUFD(QGH@/H@BM'yR%ZIWLITF({O%RARJ% LQFLWHPHQW

J\ 6\VWHPV =KHQJ]KRX &KLQD H PDLOV% BEDWVOHG (RQ WRH WKUHH WASHV RI LQYHL

<>2D2\HVTC#ZLV\/F§I?NKNHZZGE;Ege#R]g)XRH|G$Xx5v?RmDWHm@HyV KP;YH EHI_\'(% Gb;HaWVML‘]QHG PQG SWRSRVY

QRORJ\ *XDQJ]KRX &KLQD H PDLO HH\H\% %%%g%%"' s GHFDGHV OFR/ DG K |

* /L LV ZLWK WKH 6FKRRO RI (QJLQBHGLQJI&R GG L 1 vEMWHQVLELOLW\ WKH WRS

$$ 8. H PDLO OLJ #FDUGLII DF XN )& LV RQH RI WKH DWWUDFWLYH OO H U
/LDQJ LV ZLWK =KHQJ]JKRX 8QLYHUVLMG FKHQHWRYEHU KBYLPOVR EHHQ PRGLILHG

&DUGLII 8QLYHUVLW\ &DUGLII &) DISG L8I.DF D F :
b 0r HFbUGLI DF XN FPPWEF KA FGHYLFHY > @ 7KHVH LPSUR



Rl 0/,V 7KH\ KDYH D FRPPRQ DGYOWWD,JB RH OHBXWHGI PRRISDWRHG WR ORZ YR
DJH VWUHVV RI DOO VHPLFRQGXWWRHD G 8 ¥ WERWYD WK KMKSURS R QISE W QRIWL\E B H |
+RZHYHU WKHVH LQYHUWHUV GR QRM[VKIPDGWLEROMWD\ B ERKDWDEIOAMSKOR | VX
ELOLW\ ,Q DGGLWLRQ WKH AIDSD PL ARERED YYRROOWDD HHEV\D DIOVFW LV ROWH ARD GHMKH |
OHQJH IRU 13& LQYHUWHUV > @ L7KHVKIHLSWRIQFWHRI LQYHUWFSDE LR UDG &
WRUV UHTXLUHV DGGLWLRQDO FRPSRH]KFRROOOWURIH BSIKIRRXR WR/O WD@F & RBHU J|
FLUFXLWV UHTXLUH PXOWLSOH LQGHS3KI WHYW BRIWKH $RSHEHW RUBDL]H
7KHVH VKRUWFRPLQJV OLPLW WKHLUWZR®HDREH BS HUDSDOLFEQ VLR @FLFRHV RI
LOYHUWHUV LQ > @ DQG > @ X WH WERDIQHDUDH QMY \RZIL WIFKDFR RERLLQD W U R\DGRIY F, UL E
FRQQHFW PXOWLSOH GF SRZHU VORXOGFIHWH QD QHIIQ B 8 \ WIRV VRIS SROZ HUKRBERR/O/RIM D
DQG RXWSXW PXOWLSOH YROWD W WMWYV LRQHD® G VF RPF I B OWRIY B QDO \V LV
FDQ EH DFKLHYHG ZKLFK LQFUHBYHM WKAWW R Q H[ L B/KOHL WA D WHREZLHOYL WR VEHEIEG H-
WKH 096 Rl WKHLU VZLWFKHV ZR BWOOHBRDWHWEKHH @ ROMDLIGD RH® WKURXJK |
VRXUFHV ORUHRYHU WKH\ GR QRW K@WMZVR\/@WDERQEMAWR@JD@@[FBRVHV W
LW\ DQG KDYH RQO\ RQH WRSRORJ\ H{WHQVLRQ %

7KH VZLWFKHG FDSDFLWRU WHFKQLTXH SURYP 3|-?|?/( PIIRRE 28V QvR
VROYH WKH DERYH PHQWLRQHG VKREBW&EIRLPFL)QLJW &RIQ-IUJ—D(MDV\Q_HRQDGGL
WLRQDO FRPSOLFDWHG FRQWURFQWRWEX|

W
PXOWLOHYHO LQYHUWHUV 6&0/,VW> @’ g/ P'-?_V> W@f<5
VPDOO LQSXW GF YROWDJHYV WQRJNNL \A%_
SUH FKDUJHG FDSDFLWRUV LQ VI-OU/ ,51 Uy OWDJH

EHQHILW IURP WKHLU VPDOO ‘VJLG—HQO/IQM YH"RL LQ WHH 7k

R JHWOHHY VA\D +
PQG ORz KDUPRQLF FRPSRQHQWV  p iy R wkH RXWSXW ZDYHIRUPVQGKDYH [
/[LWHUDWXUH UHYLHZ ZKLFK FDQ HIIHFWLYHO\ UHGXFHR®KH \

9DULRXV 6&0/,V KDYH EHHQ SURSRVHG' LRI WWKH RRSMNDS R WWHRUDWDXIHH +RZHY H L
7KH 6&0/,V SUHVHQWHG LQ > @ DQF@WDQVPDUWLIDWRWQ IWEE\BOMLOL]HG ERBWVX V
Rl FDSDFLWRU YROWDJHV ,Q DGELONDRK) GW KHVY LIRWH O & B WPOUHBR W KW FRQQH |
RQH GF SRZHU VRXUFH LV HPSOR\HGSRIAMK W RNXUFHS WRLOXWS ®I WRAWRDG 7
DJH ERRVWLQJ +RZHYHU XVLQJ + EUULIGBUKINUWRDDBKW—L\RFQW(KHFD/SRIDFWLWP—UV W R
SRODULW\ FRQYHUVLRQ ZLOO OWRHW ]

EULGJH LQFUHDVHV WKH PD[LPXP YRDW
VZLWFKHY DQG DOVR LQFUHDVHV WK

7KH + EULGJH KDV EHHQ UHPRYHG L
LQJ WKH YROWDJH SRODULW\ FRWI®
VZLWFKHV QHHG WR ZLWKVWDQG WKH SHDN YIDOXH RI
DJH ZKLFK PD\ DOVR OLPLW WKHHU |
VIVWHPV 7KH WRSRORJ\ SURSRVHG L
VZLWFKHV KRZHYHU WKH 096 RV KA LGy
VRXUFH YROWDJH 7KH WRSRORJLHYV [
IHFWLYHO\ UHGXFH WKH YRO\WPRHM HUN [Df
ODUJH QXPEHU RI VZLWFKHV DQG LQGTF
UHTXLUHG E\ WKH RQHV LQ > @ ®QG > @ UHVSHFWLYHO\ .0 =&
> @ WKH SURSRVHG LQYHUWHUV OLRILW WR$RORHB HV| SWRERMHIGH\R WERD7W KB RO\ 7|
LQSXW SRZHU YROWDJH XWLOL]JLQ $ORsAu Fc ARARORY LQ?ZI@YI—RJ”PSFBQRJ\ LQ >
LPSURYHPHQW FDQ EH PDGH WR WRH IHZHU FDSQELWRMYV LQ WKH
SRORJLHV SURSRVHG LQ > @ > @

&RQWULEXWLRQ DQG SDSHU RUJDQL]DWLRQ

7R RYHUFRPH WKH VKRUWFRPLQJV RI WKH 5 LQ
YHUWHUV LQ WHUPV RI XVLQJ QXPHURXV G R
VZLWFKHYVY DQG ODFNLQJ YROWDJH ERRVWLQ U YROWDJH
VHO|I EDODQFLQJ DQ 0/, EDVHG RQ WKH VZL J WHF
QLTXH KDV EHHQ SURSRVHG LQ WXLV SDSHU ( FR

YHQWLRQDO 0/,V WKH SURSRVHG LQYHUWHU FDQ%R F Yho ot
SRZHU YROWDJH DQG UHDOL]H FDsBFLWRU "YRORDTH {/W@l %LbRSB r—GYj4 Q
ORUHRYHU WKH 096 RI LQYHU®@HWYWE KW IR\G IHY M U ik WKH QXPEHU R

WKH LQSXW SRZHU YROWDJH 7KH FRB@ I-Ldgf\W\\iV'S('vl-P@Ni- LW/RW LRIR §WREEZ W Z
H VZLWFKHG FDSDFLWRU QQWHKWUW H



SDSHU DV VKRZQ LQ )LJ ,Q WWRV
DUH QRW RQO\ HPSOR\HG WR JBQH !
EXW DOVR DFW DV WKH VZLWFWHS
QHHG IRU DGGLWLRQDO FDSDFLWRU
RJ\ FDQ EH UHJDUGHG DV D UHFRQ"
SRVHG LQ > @ 7KH GF VRXUFH DXQX
FDSDFLWRUV DUH LQWHJUDWHG WF
FDSDFLWRU &RPSDULQJ WR WKH W
IURQW FRQQHFAN B GEGGMYUMW RXHH/GHG Vv
ELGLUHFWLRQDO FXUUHQW SDWK L
WXUQ UHGXFHV RQH FDSDFLWRU |
VZLWFK ,W LV ZRUWK PHQWLRQLQJ
> @ KDV WKH SRWHQWLDO WR DSDWV
WRUV )RU LQVWDQFH WKH WZR RUV
FRXOG EH UHSODFHG E\ WZR VSRQUG
RQH FDSDFLWRU LV QHHGHG W R6 DFI
ODU FKDQJHV FDQ EH PDGH LQ > @
XVH RI PXOWLSOH GF VRXUFHWRPNX
GHVLJQV 7KLV LV EHFDXVH WKDWI
XVLQJ WKH VZLWFKHG FDSDFLWRUW
LV WR UHGXFH WKH XVH RI LQGHSHC

,Q WKH SURSRVHG LQYHUWHU WK
YROWDLF SDQHOV EDWWHULRADSDRL
DQG ORDG 7KH VZLWFKHG FDSDFL
ERRVW FDSDFLW\ DQG HQDEOHV D °
WKH KHOS RI WKH + EULGJH WIKHOW
QDWHO\ WR DFKLHYH WKH YROWRDE
,Q WKLV FDVH WKH + EULGJH XVHG
W\ LQ FRQYHQWLRQDO 6&0/,V FDQ E
WR D UHPDUNDEOH GHFUHDVH R$UN
SRVHG LQYHUWHU FDQ DY H B&Q9@ H
DQG

% 2SHUDWLQJ 3ULQFLSOH

7KLV VHFWLRQ GHVFULEHV WKHYR(
OHYHO LQYHUWHU 'LITHUHQW RXWS
OLQJ WKH RQ DQG RIIl VWDWHYV WY H

XQGHU GLIIHUHQW PRGHV DUH VKRZuy Ly
UHIHU WR WKH RII DQGWFX W DMH RD SR WRIW DWW B EOLHY WKRZGBIRD G

DQG

VWDWHVY RI WKH FDSDFLWRUV PWH WIRRAGF H\FKHUIHYV
ZKLFK LQGLFDWH WKH FKDUJL @%3 GLV)FLréDUW 3%
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A<t EORP G\ S W R RIBQ_ 10

UDWLQ PRGH DQG WKH UHYHUWHG FXL
IRUZDUG FXUUHQW SDWK W SUKDNV WI
WKH FDSDFLW\ RI VXSSO\LQJ LQGXFWLYF

&DSDFLWRUYRGXODWLRQ 6WUDWHJ\

7KH SXOVH ZLGWK PRGXODWLRQ 3:0 L
WKUHH W\SHV FDUULHU ZDYH 3:ONH/GIOH

3:0 6+(3:0 DQG WKH VSDFH YHFWRU 3
> @ > @ 7KH 6+( 3:0 FDQ UHGXFH WKH
F\' WKHUHE\ UHGXFLQJ WKH VZLWHKLQJ

XWLOL]DWLRQ RI WKH GF YROWDEIHVR+R.
LPSOHPHQW 7KH 69 3:0 PHWKRG LV VX
ZKLFK RXWSXW WKUHH WR ILYHVYRRPW D]

VXLWDEOH IRU L YHUWHUV RX\ADS’X(WXHRL
MEDSHU W
L LF\//dﬁvv HSRXMSKWUULH



DGRSWHG WR JHQHUDWH WKH G WIKH
DGYDQWDJH RI WKLV PHWKRG LWWK
E\ JUHDWO\ UHGXFLQJ WKH FRRMSOR[
VHYHQ OHYHO LQYHUWHU VL[ WEDC 7 N
PRGXODWLRQ ZDYH DUH UHTXLUHG AL AR AR AR
onsyoo rraEtoowray ml wirn TSI
LV VKRZQ LQ )LJ 7KH VL[ wuuDPB AU\ YUVAVEY il
DPSOLWXBMG IUHTXHEXFW GLIIHUHQW

IIDUPHSTOXLHWQZ( F??HIK r:{ IP \I/?Vg ;' o\é)LV\(/DLXRVQR&L%DgGﬁ [FV: & "W]%%"W’?%%‘M&wa‘

DPSOLWXGH RI WKH FDUULHU DQG U

PRGXODWIOREDIQQBEHH[GHILQHG DV 9 i
0 &*
$

7KH SURSRVHG LQYHUWHU LV DBEOH
O\ ZKHKDQJHYVY 7KH UHODWLRQVKLES

RO DQG WKH RXWSXW OHYHO LV VKR
7$%/( ,,
T+( X/$7,216+,87:((1 287387/(9(/ $1' 0

0 2XWSXW OHYHO
N
0"
0"

' $QDO\WLV RI &DSDFLWRU %DODQFL

$V VKRZQ L 7IDEBOKDUIHG ZKHQ WK
LYesr DQG GLVFKDUJHG ZKHQ 94K ID RX

%F & LV FKDUJHG ZKHQ WKHeRXDB( yLy 6FKHPDWLF GLDJUDP RI WKH 37HMVOLQQG WK
GLVFKDUJHG ZKHQ WKW REXQEBXW,WRR RQH

EH VHHQ IURP )LJ WKH ZR U NFQW RWDW gﬁR%{'g@(wHV&ZLR/"F'PDSUJH DPRWQW LO

DUH V\PPHWULFD® EZ® URQMH LB\ POKH S
F\FOH WKHQ WKH YROWDJH z& 0L @I %OVL’? | |
7KLV LV EHFDXVH WKH WZR FDSDZFLLV\M% WJOV}Q ?ﬁg@%@@g{%g%
WKH GF SRZHU VRXUFH ZI&H:QRWMH\LQ! %@ ng};g v

QHJDWLYH KDOI F\FOH WKHQHNKRO ¥URS DOG WK

RI& ULVHV 7KH YROWDJHV RI WZRIFDSDFLWRUV FDRUWRWXUQ WR WK
LQLWLDO VWDWH DIWHU D F\BBH+GIQFEDWLQJ IURRyWKH &HW YROWD

WKH YROWDJHV RI WKH WZR FRSEBPKLWRUV DUH VHOI ERPDQFHG Z
RQH RI WKH IHDWXUHV RI WKLV LQYHUWHU

( $QDO\WVLV RI WKH &DSDFLWRUYV W

7KH FDSDFLWRUV LQ 6&0/,V SOD\ DQ LPSRUWDQW UR®N LQ SRZHU
WUDQVPLVVLRQ DQG FRQYHUVLR@®H7KHLU YROWDJH ULSSOHV VKRXOG
FROQWUROOHG ZLWKLQ D UHDVRQDEOH UDQJH 7KFFEYRH§V§DL ULSSOH R
FDSDFLWRUV LV UHODWHG WR @/ KHM FDSDFLWDG YDOXH DQ
FKDUJLQJ SHULRGV $ ORZ YROWDJH ULSSOH FDQ LPSURRH WKH TXDOLW\

RI WKH RXWSXW YROWDJH UHGXHH ULSSOH ORVV&Y% SURYH WK
HIILFLHQF\ Rl LQYHUWHUYV 7KH WZR FDSDFLWR Q M CSURSRVHG
VHYHQ OHYHO LQYHUWHU KDYH WRKH VDPH FDSDELWDOGH 7KH VHOHFWL

RI WKH WZR FDSDFLWRUV DUH ADISHRMDPH DQG WKHUHIRUOH RQO\
WRULV DQDO\]HG DV IROORZV w_E

7R GHWHUPLQH WKH FDSDFLWDQFH RI D FDSDFLWRU W LV QHFHVVDU\
WR OHDUQ LWV PD[LPXP GLVFKDUJH DRRXQW LW WM FERG X ® B @ LLIVERAVRGHL Q \
)LJ  WKIDWGLVFKDUJHG ZKHQ WOKH RYXWSEV DB@WWSKWMUHTXHQF\ 7KH GLVF
DQ%r 7KHUHIRUH WKH PD[LPXP& QW FEB U &HWRPRXGXWYLRIJ WRB QS B H LIRIGDFXROD W

DUFYLQ
©0 >



w
"4 3 VLQI,®

ZKHWHLY WKH GLVFKDUJH DPRXQOW: GXULQJ WKH
LV WKH RXWSXW FXUUHQW 8VLQWWKH VDPH FD PHWKRG

GLVFKDUJH4DFGR(XJQ_WJ"WKHN\BHDQRBHR& 7TKH HTXLYDOHQW FLUFXLW RI VXSSO\LQJ W
WDLQHG DV 7KH HTXLYDOHQW SDUDPHWHUV LQ WK

w WKH SRVLWLYH KDOI F\FOH DUHIWKRZQ L
"4 §N,RVLQ|RVE 7DEOH ,,, LQGLFDVIHLMWKIDPVOMW RH RXW S X W

%/ (~, .,
7KH YDULDEOHV LQ DUH WKHWIOR H DV Wl H RQH Ve el Q075 (- 3Y 1202+6
RSHUDWLQJ VWDWXV RI WKH RDB®E LW ROty Ve pit s %Qligy 20

W WKH GLVFKDUJH DPRXQW GXULQJ WKH WzZ® SHULRGWV LV WKH YYDPH DV

ZHOO 7KHUHIRUH WKH PD[LRXPVGLVFKDUJH DPRXQW RI u
HQ E\ 9%: (65 Y
‘4, 4 4 o, y
$VVXPNQY WKH IDFWRU GHVFULELQJ WKH PD[LPXP DEFHSWD (65 y
EOH YROWDJIH ULSSOH WKH FDSDFLW QTR 2 R5HYREN 7= Sgw erk il qrmiswoy
& t_2& FKDQJHV EHWRZHHQOKHDG®GRUH WKH SRZH!
N9 LQJW® FDQ EH FDOFXODWHG IURP

ZKH@HLY WKH UDW& G YROWDJH RI A w VLQI (E
&ROQVLGHULQJ WKH VI\PPHWULF D@ F KA s WAHRLXARIRME R @RK 1 REIN
VWDWHY@ILQ WKH SRVLWLYH DQG QHJDWLYH KDOI F\FgHy WK H

YROWDJH ULSSOHV RI WKH WZR &DLSDFLWRUV Dl&JH 7KXV
FKRVHQ DV DQ H[DPSOH ,W FDQ EH VHHQ IURP WKEDW WKH PDJ[
PXP FRQWLQXRXV GLV&EHKNVEIH/RRBEWRMGIRFLODUO\ WKH SRZHU ORVVHV RI WK
WKH YROWD& H DQSEHOBLRHQ E\ FDQ EH REWDLQHG LQ WKH VDPH zD\
. 4e w LQI
% g 3 aehaer §on VioE el K

ZKHU% LV WKH YROWDJ$HV URLBG EH RIHHQ IURP VLOI Y &
WKH ULSSOH FDQ EH FRQWDROW®HG ZLWKLJ@SE ur&bv—%%—azoﬂf (
VHWWLQJ D SURSHU FDSDFLWDQFH
} A 3 >, VLOQI;WE 6 $‘U'VLQ'KE
,,,32:(5 1266(6b1$/<6,6 Bh ocr o, TR VLQlR @36 Y

7KUHH W\SHV Rl ORVVHV DUH FRQVLGHUHG IR¢) WIOH W ZLYWFKHG
FDSDFLWRU LQYHUWHUV ZKLFKSIDFEOXGH WKI—HULDDU%:UHV\/ V RI FD

WR FRQG X F W Bf@ DAV VENWFKRE:QJ ORVVHYV
BVs FRQ RQ LQ TKHUHIR3kF MK IEH REWDLQHG DV

$ 5LSSOH /RVVHV RI &DSDFLWRUV Fro 3K o 3940 3 oo
GF P GF G

3utdV FDXVHG E\ WKH YROWDJ\IMRI&D\XFWXDWLR% RI WKH EDSDFL

LV VWLOO WDNHQ DV DQ H[DPS®H Q% H® WRYVIXHR Y VEPYWYLEFDO ZRU

VWDWHV RI WKH WZR FDSDFLWRUV g?/KUK‘F(% th)_Fg'-QJ QRY R\ d B RH FDOF
P

ULSS@H W WKHUH3REBQVEH FDOFX0 bW HY G GLVFKDUJLQJ SURRHVVH)
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Rl WKH VALWBRBVWKH HTXLYDOHQW V
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$V FDQ EH VHHQ IURP )LJ WKH VZLWEKH3 : ‘

WXUQHG RQ RU RIl LQ WKH FRVLRJIHH/[$R

WKH SURSRVHG LQYHUWHU RQO\ ZRU
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ZKHWHY WKH ZRUNLQJ WLPH RI WKH VZLWFKHYVY DQG LV 6HYHQ OHYHO LQYHUWHU
WDLQHG IURP )YIW WBAGWLPH RI RQ 6HYHQ OHYHO LQYHUWHU
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F\ Rl WKH SURSRVHG VHYHQ OHY®O I ¥k LU'\X/H% EV PHOWESOH + EULGJ
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WKDQNV WR WKH ULJKW VLGH FDWEREVWF
H[WHQVLRQ FDQ EH VLJQLILFDQWO\ LQF
WLRQDO &+% 0/,V ,Q IDFW WKHQNRWD
FUHDVHG E\ IRU HYHU\ DGGLWLRQDO
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7KH RWKHU ZD\ WR H[WHQG WHKMLEQWH L
LQYHUWHUV LQ VHULHV 7KH H[WH®GHG
LV VKRZQ LQ )LJ E ORGXODU GHWLJQ
XVLQJ DGGLWLRQDO SRZHU GHYUGFBY V)
RGHV XVHG LQ WKH DERYH H[WHQWWRQ
RI WKLV HIWHQVLRQ $FFRUGY®JVWRWLRI
WKH KLIKHVW RXWSXW OHY¥%HO TRIHD) VW®JF
)LJ 7KHRUHWLFDO HIILFLHQFGDIQBUGIRW 8BRGHR (IRDEUHFGF\Y(RMOWDJH RI WKH VEHULWNW R
WKH UDWLR RI WKUHH WA\SHV RI ORVVHV LQ SURSRUWLRQ WR LQFUHDVLQJHWKH |
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$VVXPLQQYHUWHUV DUH FRQQHFWHG LQ

$Q DGYDQWDJH RI WKH SURSRVHIG IUQOHDUNLHRID \LK/L S/ EDIW 2ZWH QWHBPWMHIRZHU V
EOH 7KHUH DUH WZR ZD\\oADE K WISEXBKH WRSRORJ\
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- DERYH VKRUWFRPLQJV DQG KDV D EHW
PDQFH

& &RPSDULVRQ RI WKH 7ZR ([WHQVLRQV 78%/( 9

%RWK H[WHQVLRQV KDYH WKHLQ ®KRM DG EREY ST P/ 8y BYE°

ILUVW H[WHQVLRQ WKH RXWSXVWIOHY_HML’Q_BJ_H_DALEA@OJiQ_@_Dﬁ_O@_MK% 3UR:
QXPEHU RI + %ULGJHV DQG VZLWFKHV 'HY"KRVRXWSXW OHYHO LQ WKH
VHFRQG H[WHQVLRQ LQFUHDVHV R[SRQHOWAKDYHO\ ZLWK WKH QXPEHU

WKH FRQQHFWHG LQYHUWHUV DQG VZERIFWHYRUYOWKRXIK WKH JURZWK

UDWH RI WKH ILUVW H[WHQVLRQVIHM FREWMREHUDEOH WKH RQH RI WKH
RQG H[WHQVLRQ LV VLIJQLILFDQW® KLIERQWOHHERRYWIR) | QR RWAR H[BR QR

VLRQV WKH YROWDJH VWUHVV GIWKBIF K RHLWRK W YU @RW UH LR X DVEH WK ¢
LQSXW VRXUFH YROWDJH +RZHYHU |l M\/@(WH\OHFLR,\QQDN/[\@HQMLIRQPS\MIQMHQVL
YROWDJH VWUHVV RI WKH VZLILRKE WA RO @k H Y Mt H B ReX BYR\SRVHG 6&07,
LQFUHDVH Rl WKH QXPEHU RI WKH FR\QQHF,-_V\Q%@E;@LY\H% YUY Wi Vo & B R K
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WKDW WKH YROWDJH RI WKH GG VRXWRHIWM 6 WEKEH V. LMNOW§JQ|H5\/gngHWF
YHUWHU ZLOO LQFUHDVH )LEDO®Y R@@Fqgl_ HLW H ROGHD WKMHTRQG L\
RQH GF VRXUFH ZKLOH WKH VHFRIYG vw\q§V<OWkﬁqu@§oW%UH VKR Z

7KH DGYDQWDJHV RI WKH WZR H[lwu%VLR@MWNWHWLK#\?HY@WW%OHUVW DQG
GLIIHUHQW DSSOLFDWLRQV H[WHQWVKRQWKH YROWDJH RI HDFK VWHS
' 7JRSRORJ\ &RPSDULVRQ W FDQ EH VHHQ IURP 7DEOH 9, DQG )l
L Y UWHU VKRZV H[FHOOHQW SHUIRUPI

7TDEOH 9 VKRZV WKH FRPSDULVRQ RYSW D%@RS_RQVW@ YBYUYWRY YRALRMIEK
ZLWK WKH UHFHQWO\ SURSRVHG KDY Ybg Q, 7 H \F RAB MI-L\M/‘@W/\LFBFH Wi
EHHQ PDGH XQGHU WKH FRQGLMWMDP K kK AW @@RM@YBHLJ@/\H VYWHRUY HDWE WKHUH
RXWSXW OHYHO 7KHVH K\EULG O0JH DHHHDESH Wz QLB UW W Wt WWIII)[WHQVl
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QXPEHU RI VZLWFKHV LQ > @ LQFUMDAMHW NRIURL))F DRIVWDK H DRXGV SWKH KRIO W L
QXPEHU RI FDSDFLWRUV LV DOVR KLIJKHULWKDQ WEKKHSU RXR KB G PLROMNHU WRIRIS R |
,Q WHUPV RI WKH XVHG FDSDFLWRIJW KRIQH RWKSRGREHEDRXYH@VKY BOWKHHU |
HIFHOOHQW +RZHYHU > @ DQG WKHVHPRQGFN[WHERVRRRKRONKH VEKBQ WK H
SRVHG LQYHUWHU QHHG WR XVH PXOMPSOHI|GW IKSHR ZIHOWWHRIXGHANMKJ @ KLFK
OLPLWYV LWV DSSOLFDWLRQ 2QIQ\LRKHWR&O/,V LQ > 7@xQWH, VXS

WKH SURSRVHG LQYHUWHU LQ WHUPV RI 769 +R2H¥YHBssWKH 6&0/,

LQ > @ UHTXLUHV D ODUJH QXPEHU RI VZIWEER oy 5D OXHY
7KH JDLQ RI WKH SURSRVHG LQI®UWHU : U
YHUWHUV ZKHQ WKH RXWSXW HVHDWWKH VDB HYHO "o xH WR wk

HQFH RI WKH YROWDJH GLYLGLQJ FDSDFL#WNBW Y9 INKAFVDPH RXWSXW
YROWDJH LV DFKLHYHG WKH GF QRZHU VRERUEH RIVHWKHRBURSRVHG IN+]
YHUWHU KDV WR EH GRXEOHG +RZHYHU WVWRGHOPWHR/HIQISHI[RI WKH YROW
DJH GLYLGLQJ FDSDFLWRUV PDNHV LW SRMUbEGWRUWR HIITHFWLYHO\ LQ
FUHDVH WKH QXPEHU RI RXWSXW OHYHOV ZkHd@ WKH FRPSRQHQWp, XVHG
DUH HTXLYDOHQW WKHUHE\ VXEYMMDRQ W L BOOv D FEKEHY O WKH—VDP
,Q DGGLWLRQ WKH WZR SURSRVHBW[WHQVL
ZKLFK FDQ EH VHHQ IURP 7DEO®EMWWHKY ILUN[TL TLE TI 11 TF
LQ UHGXFLQJ WKH YROWDJH WWNWHARQGWHRH| [ [ F J F 1.1 [ 1.
HIWHQVLRQ LV EHWWHU LQ UHGXENQJ WKH
VKRZV JRRG DJUHHPHQW ZLWK WBRGUHYLR X
RJ\ HIWHQVLRQ L . F
7DEOH 9,, VKRZV WKH FRPSDULVRQ RI WKHAT AT "A' A AT ]
ZLWK WKH UHFHQWO\ SURSRVHGWABHVW IHDW
DQG 7 W\SH FDSDFLWRUV 7KH FRPSDULVRQ
FRQGLWLRQ WKDW WKH RXxwsxwwwpgo Rf oA [ Y [ 1./ 1. [ :
EH VHHQ IURP 7DEOH 9,, WKDW WKH SURSRVL.:\ /i Vo i i
PDO RQH LQ WHUPV RI WKH QXPHB#U RI GHYL
LQ 7DEOH 9,, LV WKH GLVFKDUJHFBEPRXQW RI
PDUN GLVFKDUJH DPRXQW RI W3HL¥DSDF LW |
GHILQHMG DRHQ WKH FDSDFLWRU GLVFKDUXH
4y ZKHQ LW ZRWDNAGDWR IRUWK W FDQ EH VHy iyl bt ety
40 RI WKHVH LQYHUWHUYV WKDWL\NK!HLQURSRS ;- ; ERRRRAL & ;- el BHU
WHUPV RI WKH QXPEHU RI FDSDFUWHRUV DQG. S S S S S S
FDSDFLW\ 7KHUHIRUH WKH SURSRVHG LQYBUWHU KDMeWKH DGYDQWDJ
RI XVLQJ D VPDOOHU FDSDFLWDQFH JLJ 6L°PXODWLRQ UHVXOWYV RI PDKSH RDAMRSX W RYCRA
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7KH VLPXODWLRQ UHVXOWYV DUH WKRZQ AQwEdN YV DRIGGY w Cw_ﬁ@
VHHQ IURP )L WKDW WKH LQYHUWNWHU RXWSXWY “OHYHO 5:0 ZDY

DQG WKH FXUUHQW ODJV WKH YROWDJH E\ DERXW f 7KH IDVW JRXULH
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WR WKH FKDQJHV RI ZRUNLQJ FRQGLWKRQ W K/ F K HI'K WQ B\GRIQWAKHD © RIBX /D W L
RI WKH ORDG LQSXW YROWDJH IUHTXK®FYP@WDD PISHDQ & ¥ RH PR K@DL QUH T
WLRQ ZDYHV HWF 7R IXUWKHU WHHWWYLWKH SWULR URPEDGHHY R G WWKKHD WQBHIKA Q Q Y |
LQ G\QDPLF FRQGLWLRQV WKH IRQORIZLR JD HICS\HW VP B Q @WL K Q WHUEN § RIDYVG! L Q
SHUIRUPHG )LJ VKRZV WKH RXWSXWWROWPDPJH XQGHU WKH FRQGL
WLRQ WKDW WKH DPSOLWXGH RD @ FEGIX DN HRRHZDRPH WD Q JUNV XWWV XQGHU
VHHQ IURP )LJ WKDW WKH RXWSXW KRQWD R WKBIQORDYGURBHVMKRRQ LQ )L
OHYHO WR ILYH OHYHO D QGO WHKH® MIRR VX B KB QUHYHO AKRRQ QR ORB G FRIDG LV
IURP W R DQG WKHQ WR 7KH WUDQWNEHQM) G URKHYVHADBRAY WR D UF
SOHWH IDVW ZKLFK SURYHV W KHF H{ [FEFHCHO H B WX G VD\D . DFO S VW LRODLWPID W K@ WV KWK H
WKH SURSRVHG LQYHUWHU 7KH ZH[SOIRREHEWROHYHVXOWY DOVR VKR
JRRG DJUHHPHQW ZLWK WKH DQDO\VLV LQ 7DEOH ,,
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/IRDG DIIHFWV WKH GLVFKDUJLQJ FXJ/BHQMP IRQWX® BEBSR6MWVRWYDNQWKH LG
WKHUHIRUH DIIHFWVY WKH GLVFKDUQH ZDPRKQ®\ RW DWKH OFPG KLWLRR PG I5S Q/C
ZKLFK ZLOO LQ WXUQ DIIHFWND®KFL YR OWRDB K DQLISIS/ORIV WRKIHWIQHS XW YROWD J
WRUV )LJ VKRZV WKH YROWDJH uLsaWX%F%QDi&WR V ZKHQ WKH
ORDG FKDQJHV ,W FDQ EH VHH® IDEFDW oW IYYs6oHv RI
WRUV GHFUHDVH ZLWK WKH LQFUHDVH7KIHL RSIH&DMEIBFD G SRZHU FXUYHV DW G

7KH FKDUJLQJ DQG &G D\QEXDKIHQQW KRY RBFWDJHV DUH VKRZQ LQ )LJ KDI®H H
VRXUFH YROWDJH FKDQJHV IURP 9 WRKHQ VDIQH RKAHS X\WW YSIRIAHHU GRHV QRYV
SURFHVVHV ZKLFK FDQ HPXO DAVHQE KWK B ELUXNSMU WKDQR KW RXVWERZHUIHVRI
YROWDJH HJ D SRZHU VRXUFBWILBIG/ROWK HF HOIQFLKRV\EIWHQ F ZKLFK LV K
$V VKRZQ LQ )LJV DQG WKH LQYHY WH@ SHOUUBRUPNVNQZHO@ GRUDQGLWLRQ |
WKH DEUXSW FKDQJH RI LWV LRBXMWKMRWKIDWHW KW A DIQ FE H Q/F\HIQQ FIUQHUVHDA B V
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LQSXW GF YROWDJH RI 9 WKH DPSOLWXGHIRI RXWSXW YR Vv
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WKURXJK WHVWV XQGHU D ORDG RI 5%;1(0 EV&@F&@SE&?%@’%WFWWBU (BHO
RWKHU 6&0/,V WKH SURSRVHG LQYHUWHUSYT @j‘)g 1% 10R %0926 1 Wi Heirg verrow H U
YROWDJH VWUHVV RI DOO VZLWPKHH G R KMy, Dl F HdR 98/dHQ B F \és 0D\

YROWDJH ORUHRYHU WKH ZRUNLQJ FFégGLVgJ_.g&Q& PD\ FKDQJH ZKHQ .
WKH LQYHUWHU LV RSHUDWLQJ )RU H p g 'Rg‘ 29
TXHQF\ RI WKH VLQXVRLGDO PRGXODWLR %*[W & '?;D(\?' ?30 P FK J&HWHW
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