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5HVHDUFK $ULWFOH 2SHQ $H

SFUSPTQFDUJWEF "OBMZTJT PG $IFNPUIFSBQZ *C
$*/7 JO $PMPSFDUBM $BODFS 1BUJFOUT 5SFBU

7DNDQRUL 7RVKL\XNL 1DNROKEIBL .LPXOWDV XML 60DLZDMXKLUR ORDIOWDZIDWDENEPRR ORPRMURNR
. XER .\RXKHL :DWDQIDNEIHR 0D WmME&ED$SNLR <DPDJXFKL

JLUVW "HSDUWPHQW RI 6 XUJHU\ 8QLYHUVLW\ RI )XNXL (LKHLML FKR <RVKLGD JXQ )XNXL -DSDQ
$PEXODWRU\ 7KHUDS\ &HQWHU 8QLYHUVLW\ RI )XNXL (LKHLML FKR <RVKLGD JXQ )XNXL -DSDQ
'HSDUWPHQW RI 3KDUPDF\ 8QLYHUVLW\ RI )XNXL (LKHLML FKR <RVKLGD JXQ )XNXL -DSDQ

$EVWUDFW

3XUSRVH 7KH DLP RI WKLV UHWURVSHFWLYH VWXG\ ZDV WR FODULI\ WKH HIIHFW R
QDXVHD DQG YRPLWLQJ DVVRFLDWHG ZLWK )2/)2; FKHPRWKHUDS\

OHWKRGV )LIW\ SDWLHQWY ZHUH JLYHQ )2/)2; DV FKHPRWKHUDS\ IRU FRORUHFV
XVHG DV ¢UVW OLQH DQWLHPHWLFY 7KH VHYHULW\ RI &,19 ZDV HYDOXDWHG XVLQJ
&ULWHULD IRU $GYHUVH (YHQWV YHUVLRQ DQG OXOWLQDWLRQDD $VVRFLDWL
SDWLHQ@WWH/O/IPKR® D SDWLHQW LQGLFDWHG WKDW DQRWKHU DQWLHPHWLF ZDV GH\
SDORQRVHWURQ

5HVXOWRMW\ WZR SDWLHQWY GLG QRW H[SUHVV D GHVLUH IRU DQRWKHU DQWLHPH\
IRU LW 7KH\ ZHUH HYDOXDWHG DV *UDGH DFFRUGLQJ WR WKH &7&$( 7KH 0%$7 Pl
RU PRUH *UDQLVHWURQ ZDV VZLWFKHG WR SDORQRVHWURQ DV D VHFRQG OLQH DQ\
*UDGH RU OHVV ZKLOH WKH 0$7 PHWKRG VFRUH GHFUHDVHG WR SRLQWV LQ SDW
WKH SDWLHQWYV H[SUHVVHG D GHVLUH IRU DQRWKHU DQWLHPHWLF

&RQFOXVIFD@PLVHWURQ SDORQRVHWURQ FDQ EH WKRXJKW WR KDYH LPSURYHG WK
DQG FRQWULEXWHG WR FRQWLQXDWLRQ RI WKH FKHPRWKHUD S\
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&RUUHVSRQGLQJ DXWKRU 7DNDQRUL *RL )LUVW 'HSE
RI )XNXL (LKHLML FKR <RVKLGD JXQ )XNXL -DSD
( PDMORL#X IXNXL DF MS

5HFHL YOHDG $FFHSWHG $XJXVW 3XEOLVKHG

&LWDWLRQ *RL 7 1DND]DZD 7 .LPXUD < 6DZDL . OR
5SHWURVSHFWLYH $QDO\VLV RI &KHPRWKHUDS\ ,QGXFH
LQ &RORUHFWDO &DQFHU 3DWLHQWY 7UHDWHG ZLWK
6 GRL 6

&RS\ULJKW < *RL 7 HW DO 7KLV LV DQ RSHQ DFFF
WKH WHUPV RI WKH &UHDWLYH &RPPRQV $WWULEXWLRC
XVH GLVWULEXWLRQ DQG UHSURGXFWLRQ LQ DQ\ PHG
VRXUFH DUH FUHGLWHG
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&LWDWRHEQIDND]DZDLPXUDBDZDIORULND ZHDW DO 5HWURVSHFWLYH $QDO\VLV RI &KHPRWKHUDS\ ,
&,19 LQ &RORUHFWDO &DQFHU 3DWLHQNWNDWDUBDMWMHB ZDWIC BB/ LHPHWLFV 6
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&LWDWLRQ *RL 7 1DND]DZD 7 .LPXUD < 6DZDL . ORULNDZD 0O HW DO 5HWURVSHFWLYH ¢
&,19 LQ &RORUHFWDO &DQFHU 3DWLHQWY 7UHDWHG ZLWK $QWLHPHWLFV - 3DOOLDWLY

I ATEREY

+RFKVMBHYDUW // 5DPDQDWKDQ 5. &KLOGV %+ +DLQWVARUWKDOLS®DMALQ FRPELQDWLRQV LQ SDWLHQWV Z
6DIHW\ DQG HI¢FDF\ Rl R[DOLSODWLQ DQG AXRURS\UERIORIUHFWBOLFBQVHAL WK&RWUZ PWRRAW
EHYDFL]XPDE DV ¢UVW OLQH WUHDWPHQW RI PHWDVWDWLF FRORUHFWDO FDQFHU UHVYXOWV

WKH 75(( 6WXG\ - &0LQ 2QFRO TrR U0 L &b UYDowWH T P T RO X 98GR« yonve
237,02; D UDQGRPL]JHG VWXG\ RI )2/)2; RU )2/)2; ZI
*URWHKSH\ 6XJUXH 00 B3XUGLH '0 'RQJ : 6DUJHQW 'D MWRB®QG *R IDVKLRQ LQ DGYDQFHG FRORUHFWDO

%HYDFL]XPDE EH\RQG ¢UVW SURJUHVVLRQ LV DVVRROFWRBG ZLWK SURORQJHG RYHUDOO
VXUYLYDO LQ PHWDVWDWLF FRORUHFWDO FDQFHU 6UDHOVM%;GOV\J/Z‘V IURP D OtDUJH REVHUYDWLR

DO
FRKRUW VWXG\ %5L7( - &0OLQ 2QFRO UNH D] SXELR ( 6FKHLWKDXHU @ )L
%HYDFL]XPDE LQ FRPELQDWLRQ ZLWK R[DOLSODWLQ

GH6ARHU '"HQQHUW 0 GH :LW 5 6FKPLW] 3, '"MRQWRQRKHUD SAHXUBGHE DBYWMWNVD® FRORUHFWDO FDQFHU D
3DWLHQW SHUFHSWLRQV RI WKH VLGH HIIHFWV 2RIFRKOHPRWKHUDS\ WKH LQAXHQFH

Rl +7 DQWDJRQLVWV %U - &DQFHU
'RXLOGHPUGLHQD 6 &DVVLG\ - 7DEHUQHUR - %XUN

/LQGOH\ 5DQGRPL]JHG SKDVH ,,, WULDO RI SDQLWXPXPDE
OHXFRYRULQ DQG R[DOLSODWLQ )2/)2; YHUVXV )
WUHDWPHQW LQ SDWLHQWYV ZLWK SUHYLRXVO\ XQW
WKH 35,0( VWXG\ - &0LQ 2QFRO

ID@XWVHP ( .[KQH &+ +LWUH ( =DOXVNL - &KDQJ
&HWX[LPDE DQG FKHPRWKHUDS\ DV LQLWLDO WUHD
FDQFHU 1 (QJO - OHG

1&&1 &OLQLFDO 3UDFWLFH *XLGHOLQHV LQ 2QFRORJ)\

6DLWRSRJL . 6HNLQH , <RVKL]DZD + <DQDJLWD < HV
SOXV GH[DPHWKDVRQH YHUVXV JUDQLVHWURQ SOXV
Rl QDXVHD DQG YRPLWLQJ GXULQJ FKHPRWKHUDS\ L
UDQGRPLVHG FRPSDUDWLYH SKDVH ,,, WULDO /DQFI
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