( QFRXUWDJLQJ 0 HQV 3 DUFLSDARQ LQ WH
) LJKV$ J DIOWY HQGHUEDVHG 9 LIRBIQFH
0DBS +(5

)X QGHEGW KK UR S HRQRIQ HZVQ B SL Q L Q U H VIVH#ER Z H WHIIRR/IW KDHX W K R
RQ ®\Q G RY RWH F HDVUMLIH | OW K RIY W KK U R S HBMQ FRQW K(K U R S H B & F D VDLRG
&XOWHHAXWEYHQF($&($ 1HLWHKWUWXURSHDILRQRY$E&(S FDEHKHO
UHVSRQVLEOH IRU WKHP

3URMHFW 1XPEHU " .$  $'8







%ULGJLQJ *HQHUDWLRQV

 QURGXAIRQ
0 HNRGRBJ\
5 HFXIW HOMO DWMUDY 3 URFHGXUH

) HHGEDFN & RBAIRQ

' DB DQOVY 5 HSRWY

3 DWFASDQN HP RIWDSKIEV
YHCXQIVQHMZ HINO DIGHEXU J* PE+ (- %0
.$,12720,% 6,% ((

-8*(1' .8/785352-(.7(9 -.3H
81,9(56,7$' (*/,678' ,' , 725,12 8QZR
$VRADAYQ/ (7 +(5,1 17(51$&,21$/
31BN VHWWRQV 1Q D QAMKHD
UHOXQIVQHMVZ HINO DIGHEXU J* PE+ (- %0
.$,12720,% 6,%((

-8*(1' .8/785352-(.7(9 -.3H
81,9(56,7$' (*/,678' ,' ,725,12 8Q7R
$VRADAYQ/ (7 +(5 ,1 ,17(51$&,21$/
&RFOMRYY






0(7+2' 2/2*<

5 HFWKIW HOWO DWUDYY I

3 IRFHGXWH

7KHSLORR/IMXKI69HG XFDWRIRWB WIMWOR QG X DVEH GIVY H
RUJDQL]DW@RKOR X QWIHWNUQ,1751$&,21$/6SDLMQG
81,9(56,7$(*/, 678', ', 725,12 ,WDMDMQG8*(1'
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* %% 9H G X E R OFDIOW H ZIHDUBHY D O X D\8 B G W L FL S D Q @IV P
WR \HDUROBRPLQURFDULBXRIHYVVERBNDIU RXRQGRN
H G X F D W@IUWH DAVEWQWYG HV HD UEK RDOAZR UNBIG/RFLD
ZRUNH@\GGLWRRQDJILQHQGHWX ALGIER PP X QRXW UH D
DVZHOMVHGXFDWQRWYLDSWUMAVKQWB RFHVWG\ WKHVH
RUJD QL] D SLIRRWLWHQHE WD Q W L F IZSCRBMHP RQ VW DRQW
HQWK X VERF WILARHIH Q GHUX D ®IQ/GAR F LIPG DERUNQ G
DGYRFDFWLY LBMLW VF LS RQWINVSIHEF L D @ DFNG URW® O W
HTXLS®HKEWPRY D @/MOKAD D B IVB\X F D WPLIRVQ HDWDLCDROQVI W K G
VWUXFWXUH VWUHQJWK IRU *%9 VSHFLILF DZDUHQ

7KHSURJUDXPWLOSREBF DU WRQJ HIYGRIR NQ &/ WD W L& DWW B
WRJHW KWW VMW XGREEQIRJUDBRIGFWUX FWEVUWG XFW
PDWHBKF&D®SHFIRIEMHFWBHYSUHYHQMVEXEQ WQRQ
VRO X /U RWL B WOEWHG) Y BMWHE\SD U W L FD 6 D QWNEPR

DVVHEVIUHQMDWXRIW KPIDWH UURKQ GHUVWPRGWE & W
Y L V YHIDOH P HBQQABVHID Z R XY G DK MW X U YUHH V XFARWQ VL UV KITBW H

LQIRUP DV RRWDIBOWQ GAHR® S U H K H GHIMYBAIONKW U X E W X
RUJDQL|DORBIMLIG HFDW FKVEDQER X G® VMR D O PKLL\F K

ERRV WGQUR D WUHRIDM LARXD WY S OWH V S R Q & KW VINGHEE. Q J
GLUNRWY MWRRIWDLR/Q J P RGIBIU H V VALIOW B F W MRKR R/X O G
HQK D QFRIO O HEWYH €A L QW HULYRI®KHFRPSUHKHQV
IHHGEDFERFWDNHK RGO G HWKBWW H ULIDW®XFFHV W KO0 9N
HGXFDWSRQDRZKVGKH RPRWU B D WAHDU H QHRMVRYDIVU L R X

SODWIRUPV




0(7+2' 2/2*<

) HHGEDFN
& RBFUWRQ

7KH SDUWLFLSDWLQJ RUJDQL]DWLRQV FROOHFWHG
XVLQJ ERWK TXDQWLWDWLYH DORQJ ZLWK TXDOLW
LQVWUXPHQW XVHG /LNHUW VFDOH LWHPV ZKLFK H
FRPSUHKHQVLRQ DORQJ ZLWK WRAHLRI WDKML ¥ ROGAWH.
XVHIXOQHVV Rl WKH PDWHULDOV

(YHU\ SLORWLQJ DFWLYLW\ FRQFOXGHG ZLWK RSHQ
DQG OLYH UHVSRQVH SHULRGV IROORZLQJ WKH VW
LQVWUXPHQWYV

SWWLFLSDQWYV UHFHLYHG RSHQ LQYLWDWLRQV WR
ZHDNQHVVHV WKH\ GHWHFWHG LQ WKH SURJUDP 6
IURP SDUWLFLSDQWY ULJKW DIWHU WKH VHVVLRQV WR ¢
WLPHO\ PDQQHU

JXUWKHU LQIRUPDWLRQ ZDV JDWKHUHG WKURXJK F
HPDLO GLDORJXHV ZLWK SDUWLFLSDQWY ZKR VWUR
SURMHFW

7KH FRPELQDWLRQ RI UHVHDUFK PHWKRGV GHOLYH
H[SHULHQFH GHWDLOV DQG FUXFLDO LQIRUPDWLRQ
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" Dvid DODOWVLY
5 HSRUAQ)

7KH RUJDQL]DWLRQV H[DPLQHG UHVSRQVHV IURP
H[SORUH LPSRUWDQW VKDUHG WKHPHVY EHWZHHQ
HQDEOHG UHVHDUFKHUV WR LGHQWLI\ RYHUDUEK
SDUWLFXODUO\ LQ DVSHFWV UHJDUGLQJ VQAROPD
YLVXDO DSSHDO ORVW RI WKH SDUWLFLSDQWYV G
XQGHUVWDQGLQJ RI IXQGDPHQWDO JHQGHU EDVHG YL
IHHGEDFN UHVXOWYV

SDUWLFDSIEQRYIDQLIHUYVY UHYHDOHG HVVHQWLDO
WKURXJK WKHLU RSHQ HQGHG IHHGEDFN DQG LQ
DQDO\]LQJ WKH QXPHULFDO UHVXOWY 7KH SDUW
WRZDUG YDULRXVY DVSHFWV LQFOXGLQJ SUDFWLF
WKH SODQQHG VWUXFWXUH RI PDWHULDOV

7KH SDUWLFLSDQWY DOVR QRWHG WKDW WKH WH
E\ DGGLQJ YDULHG YLHZSRLQWYV WRJHWKHU ZLWK
VHWWLQJV

7KH SDUWQHUYVY SUHVHQWHG FRPSLOHG ILQGLQJV WKU
XQGHUZHQW WHDP OHYHO DVVHVVPHQW WR H[WU
WKH PDWHULDOV IRU GLYHUVH FRQGLWLRQV DQG
DVVHVVPHQW UHVXOWY IURP GLITHUHQW JURXSYV
GHYHORSPHQW SKDVHV RI WKH SURMHFW VSHFLIL
DORQJ ZLWK EURDG EDVHG HGXFDWLRQDO UHVRX







7KH SIBWY VHWIRQ KHG RQ $SUO W

Q0 DIGHEXU * HIPP DQ. EURXI KVWRI HWHU
PHQ EHEHQ WH DIV R DG 7KWV
IDFH\R IDFH HYHQMRRN SOFH DMKH ( - %0
KHDGTXDWMY DQG ZDV IDFDIWNG B\ SURMFW
PDQDIHY IURP ERW -. 3H9 DQG (-%0 7KH
VWRQ ZHBRPHG WH SUMHQRH DQG
FROMEXURQV R ERK P HQDQG Z RP HQ DIP I
\R IRAMU RSHQ GD®JIXH DQG FUHDM D \VDIH
IQFOMYH VSDFH |RUSDMFLSDQN \R H SBUH DQG
UHOPARQ JHQGHUEDVHG YIRBIGFH * %9 IURP
D YDUHW R SHYSHAWHV DQG OHG
H SHIHQFHV  7KH JURXS IQFOIGHG ERW ®FDO
DG IQMUIDMRQDO SDWFSDON  HQUEKIQ] \KH
QVFXWIRQ Z M GYHWH FXGMUDAQUI KW

(,$ o[Whi elZ




7KH SN VAWWRQLQ/ DUAD
* UHPH ERXIKWRIHWHU P DB

SDMASDQWDIHG R ZKR
H SUAWHG WHUIQMHWQ H SBUQJ
\WH\RSIE Rl JHQGHUEDVHG YIRBIGRH
7 KHUSUR HWWIRQDCEDFNI URXQGV
IQFOGHG FRP SX\MUHQIIQHHUQ) Z HE
GHYHBSP HOVEXVIGHW

DGP IQMADMRQ HEXFDMRQ DV Z HODV
FLYLOHQYILRQP HQEOIQGXVWIDO
HQIICHHUQ]  DQG DIURQRP \

(-$% o[ Whi




7KH SIBI VMWMRQ Q' UMGHQ * HPDQ  RQ \WH
W R 0 DUK IQROHG PHQDIHG R
7KH IDFH\WRIDFH VHWIRQ \RRN SOFH DW
. XML& HMD®! DV DQ RSHQ HYHQWZ HBRP IQ) ERW
P HQ DQG ZRP HQ 7KLV DSSURDFK DIP HG \R IRAMU
QADBIXH DQG FUDW D VDIH VSDFH [RU SDIMFSDQW
\R H SBWH DQG DQDOWH JHQGHUEDVHG YIRGIGFH
* 0/ IURP QYHWH SHWSHPRYHV DQG H SHUHQFHV
$CARD® DQ RQIOH VHWIRQ ZDV FRQGXFNG
ZIWN SDWFSDQW  IQFOIAQ PHQ 7KWV
VHWIRQ DIP HG \R H SDQG \WH SURWFW WHDFK DQG
QWHPICDM WH PDMIDY SUIRGXFHG  DMQJ
DZ DUHQHW RQWH \RSIE

)( o[ Whi elZ




3 DMFSDQW IURP WH81,9( 56,7$
'(*/,678',',725,12 8Q7R
DIH JURXS IHQZ MMIQ D IDQIH R

R\ HDW/ RG GXUQ) WH ,\BIDQ
SIGM ABIH 7 KH SDUFLSDMLY
JIRXS 1O RO EURXJ KVWRI HWHU
XQUYHYW VAXGHQW DQG WDFKHWY

Z W UAVHDUFKHWY DQG SURHWIRCDY
Z KR Z RIHG [Q VRADOVAHQFHV RU
JHQGHUMWGEHY 6 HYHUIDCSDWIFISDQN
KH@ EDFNJ LRXQGV 1Q J HQGHUMYAHY
RUSUDRIFDCH SHUHGFH Z WK

SV FKRBJ\ DQG VRADCDRMYIVP
ZKIFK SRRYIGHG\MHP D WRQJ

| RXQEDMRQ R DCD®] H \KH FXWEXOU
P DMUID® GHS\WW DQG YDOH
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6 SDIQ SIBWG* %9 P DIMID® WURXIK
$VRADAYQ/ (7 +(5 ,1
17(51$&,21$/ VQHERWNIQS HXV
ZKIFK HQODIHG  SDWFASDQW EHEHHQ
DG \HDWRG ( GXFDWWY SDUGHUHG
Z I\ DPRYMN DQG FRP P XQW GDGHWY
\RJ HIWHUZ WK\ RXK Z RONHWY VR SDMFSDW
LO\WH UMVHDUFRK P DWUDCHYDODVRQ 7 KH
UHVSRQGEHQN Z KR WMAMG \WH P DIMIDY
Z HUH DOR DRYHO SDMASDIQY 1Q JHQGHU
HTXIW SURWIPV DBQJIMGH DGYRFDR\ Z RWN
DQGWDIQQ) SURIWDP \/ \WDWILI HW/SHFLLLE
VRADOWXHV WXV P DNQI \WHP HWHQIDO
WMMY R \KHVH P DIMIDY
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2 ENMFWWYHV

8QGHUVWDQG WKH GHILQLWLRQ DQG VFRSH RI *9
SHIOHFW RQ WKH UROH RI PHQ DV DOOLHVY DQG S

*DLQ LQVLIKW LQWR WKH EURDGHU VRFLHWDO LF
GLITHUHQW HQYLURQPHQWYV LQ ZKLFK LW RFFXU

S5DLVH DZDUHQHVV RQ WKH LPSDFW RI *%9 LQ WK

VWDWLVWLFV
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3 DWFSDQN JDYH SRVIWYH LDWQJ V DFIRW DODVSHRAN R \WWH SIBWQ)  Z W
DYHIIH VFRUAV DERYH  7KH\ [HOMKH P DMUDOH HAIYHD HQKDQFHG \WHLU
XQEHYARQAQ) R WH \RSIE DQG LQFUHDVHG \WHUDZ DUHQHW R JHQGHUEDWHG
YIRBIGFH * %9 1Q YDURXY HQVILRQP HQN
7KH FOUW DQG DFFHWIELDN R \WH FROMOAZ HH KUKO DWG Z LK DQ
DYHIIH VFRH R 7KH KL KHWAIDIQ) Z DV [RUWH ABAMP HQAUHI DUEQ)
SDWFLSDQMLIDP LIDUW Z W \WH P DIQ FRQFHSWR \WH \RSIE Z KIFK VFRUHG
7KV UVXOMQAFDMY WDWKH FROMOMXFFHWIX® UHQRUFHG NH
CHIQURQY DQG FRUH IGHDV UHDWG R * %9
7KH RYHUDO@T XDOW RI DXGIR DQG YLVXDOP DWAUDY Z DV DOR Z HOUHFHYHG
Z 1\ SDMFSDQN QRIDY WH KL K ABQEDUGY R WWH UMVRXUFHY + RZ HYHU \WH
VMKFWH DQG I®RZ DV Z HBDV WH YLVXDOHBP HOW VXFK DV IQIRI UDSKIEV
UHFHYHG WH &Z HAWFRWH Z W DQ DYHIUH R WRXIK WLV IV \AD
FROVIGHUHG D SRVMYH UG
3 DWASDQN KLIKD KWMG VHYHIDOXVH XODVSHFW  VXFK DV \WH FODU DQG
FRQFVH LQRP DIRQ WH GHIQURQR! * 96 AMDWI HV IRUW SUHYHQIRQ DQG
UHFRIQURQ DQG KRZ P HQ FDQ DPADV D@V 1Q \WH 1LJ KWDJ DIQMMRBIGFH
\RZDGZRP HQ
6RPH UHFRP P HQGDARQV IRU P SUIRYHP HQW IQFOGHG HCKDQAQ)  \WH
QDIWDP V DQG IGFRBRIDIG) P RWH AYHYH H DP SBV DG VFHQDURY |URP
HYHYG @H VXFK DV IDP1® G QDPIEV ZRUWSOFHY VRADOP HAD DQG
SXEGF VSDFHV \R P DNH WH FRQMQAP RH UHBIYDQADQG UHDWE®! 2 QH
SDWFSDQMXIJHMG DGAQ) PRI GHSW RQ JHQGHU IGHQW DQG VHO
SHIFHSIRQ  ZKI® DQRKHU HP SKDVI HG WH [P SRMBQFH R DEAHMQ)
XQUHSRUWMG FDVHV R * %9 1Q IX\XUH P DIMIDY
2 YHD® WH VHWIRQ ZDV SRVIMYH DQG HQIDILQ) ZM SDWFSDQN
IHHGEDAN IQEFDWY KLIK VDWIDPURQ
2 QH SDWFSDQAFRQUEX\MG D YDODE®! VXJJHAIRQ UHFRP P HQAQ) WH X\H
R D UVRXUFH FD@IG \WH 9 IRBIQRP q\WH DYDIDE®! DAKLY N $ GMRXIK \WH
UHVRXUFH IV 1Q ) BHQFK MWFRX@ EH WDQUDWG 1RU Z IGHU DFFHVWMELONV  7KH
SDWFLSDQAHP SKDV] HG WH [P SRUBGFH Rl CRARQD HYDODWYY \WH EHKDYIRU
R RXUSDUEHY EXVWDOR UHGRID RQ RXURZ Q DRIRQY \R EFWHUXQGHIARIQG
Z KHWH Z H \ABIQG RQ\WH VFDBI R YIRBIQAEHKDYIRU -



2 ENMFWWYHV

(TXLS SDUWLFLSDQWY ZLWK WKH NQRZOHGJH WR
*%9 DQG XQGHUVWDQG WKH XQLTXH H[SHULHQFH
JHQGHU

(QFRXUBDHWLFWSDRMWWIQOD IHSUHY HQWPhOD G
VXSSRUWLQJ UHOHYDQW LQLWLDWLYHV

+HOS SDUWLFLSDQWY JDLQ PHDQLQJIXO LQVLJIKW)
HQDEOLQJ WKHP WR UHIOHFW RQ LWV FDXVHV LP¢
VWUDWHILHV

(QVXUH WKDW PDWHULDO LV TXDOLWDWLYH UHOH
DQG DGGUHVVLQJ JHQGHU EDVHG YLROHQFH
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2YHUBOOWLFSBRY WU ZKHOPR QUMY G E ROW KPDWH U LI
GHYHORSHG DQG H[SUHVVHG LQWHUHVW LQ IROORZLQ
7KHIR X Q/BK$HU R M 1 DWWV DOQVQ R ¥IY\F B DI VQXE0/ VH QRUDQV L Q.
DZDUH@ERYWQGHU EM\RKDG QFHHV S HF DPRQRH @ Q@ KHLU
UROH LQ EUHDNLQJ WKH F\FOH

ORUNSHFLILEDOW®WLFLBYQBKER BN WQ & % RN JKODOXDEO
DS S UH F WDKIHQE D XK/ IVRVD W LDV MRWX GLGI® H D OHQD PHS OMK/D W
KLIKOLJKWHG WKH JUDYLW\ RI WKH LVVXH LQ D UHDOL

ODQQRWWIBH. VX DS OM DG HE 1 WEHX D COLQWY KHHQ J D J OW RU H
W KFHR W HZ G WHKKH OGBMK HLAP S U RWKHX QUG H U V WIDIY @HRORIL i WSIDF W
RUHQGHWH U H R&MNSHHYD O W L FHL [SSIUGIWW K\BWBID L QM@GR ZOH G J
OHDUQLQJ QHZ DQG LPSRUWDQW LQIRUPDWLRQ WKH\ |

7K H8 U D FODIGPDLFEIMH URGB R P HFD Y XSSRUMWROBFWLKHOS
EUHDN WKH F\FOH Rl YLROHQFH ZDV SDUWLFXODUO\ L

/IDVWODUWLFVKRGWSD W K X VLOAIR L QLUQ Y R OZMMEKK SURMH F
DFNQRZOHBKHPSRUWRIFRH WL QRO UHDE HWVH VR X DDRH/
FRQWULEXWH WR WKH UHFRJQLWLRQ DQG EDWWOH DJ






















































