$0%$=21,%



VR 0 DFK
0 DQDXV $P D] RQDV

&UDC¥R QRIRP DIFD ( XJHQID & RUWGHLR 6FKP LGV



7$% (2) &217(176

$ ERXVWIKH HYHQW +exesseesserssesssmsssrssesssssssssssssssssssssssssssssess
SERXVWWMKH @RI Rt s

TKH YHQXH....ooeeeeecteeesssssssssssssssssssssssssssssassssssssssssns
$Q LOXNWWDVWAG VXP P DU RI VIKH HYHQW........reeereenn
"D O DK Vs

" D 0 DUFK VK

( QYLLRQP HQVIDOIP SDFW.....ceiueeeercresenesneesesesesne e snenens
U BIWRQN...rerer s

6XP P DU] HG H[ SHQVHV UHSRUN........oooeeeeeeeeeeeeesses
([ SHQVHV UHSRUM. e eeeeeeeeesseeeeeeeeeeeseesssesesseeeesssenssseee
7 KH RU DOQIVHW v eeeeeeeseeesseseesseeessssssesssseeseseessssmesen
BSHDNHW ..vveoo e eeeeeseeesseseeeseeesssssessssesssssesssessessssseesseseees
<] =I1]0 0 L A
B FNQRZ BIGI P HQWLvvvvveeeeeeeeeeeeeseesssssesseeessssssssssseeseseeeees



$9287 7+( (9(17

7KLV LHSRUMFRYHW VKH $ P D] RQDV 5 XI I RUG ) RXQGDVIRQ
/ HDUWQLQJ ( YHQW 5) / ( 7 KH DFVIYLW DIP HG VR SLRP RVH
VKH H[ FKDQIH Rl H[ SHUHQFHV DQG QHVWZ RINQJ EHVZ HHQ
5XI1RUG ) RXQGDVIRQ J WDQUAHV DV Z H@DV GIDURIQJ QHZ VN
DQG KDYIQJ LQVLJKW | LIRP | DFLOVIVRWYY Z KR KDYH EHHQ DFVIKY 1Q
WHVHDUFK DQG FRQVHUDVIRQ LQ VKH %4.D] LADQ $P D] RQ 7 KH HYHQW
VRRN S@FH LQ VIKH ¥RVT XH GD & L-QFLD LQ 0 DQDXV ILRP 0 DUFK
A 7KH 5XI 1 RUG ) RXQGDVIRQ SLRYLGHG VSRQVRUKLS
I RUVKH HYHQW DQG VKH , QAVIWXVRR 1 DFLRQDOGH 3HVT XLVDV GD
$P D] 1QD SWRYIGHG RFDOVXSSRUM RULW RUW DQL] DIRQ 7KH
FRQ HUHQFH Z DV QRWRSHQ VR VKH SXEQF EXW RFXVHG RQ
SWRYIGIQJ FDSDFIW EXI@LQI |RUIRWP HUDQG FXUHQW5 XI I RUG
) RXQGDVIRQ J IDQWAHV 7 KH J IDQUAHV SDWIFLSDVAG LQ
ZRUWKRSV VSHHFKHV DQG D WRXQG VDE®! Z VK UHJLRQDO
WIDNHKRGBHW/ VKLRXJ KRXVWWKH HYHQW 7 KH SDUWEFLSDQW YIMIVHG
VKH 7 XU/ FRQVHUYDVIRQ SIRMIFWDQG P DGH D YIMWVR VKH RSHQ
P XVHXP A0 XVHX GD $P D] 1QDAE
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7KH ®RJIR LV FRP SRVHG RI | RXUH®P HQW Z DU YHJ HVEMRQ
IDXQD DQG SHRS®! 1 RVKIQJ LHSUHVHQW VIKH $P D] RQ P RUH VKDQ
VKHVH HOPP HQW : H FKRVH VR XVH 3LHG 7DP DUQ 6DJXLOXV
EIFRGRU VR IHSUHVHQWA DXQDALQ RXUMRI R EHFDXVH VKLY LWV D
FUMFD@® HQGDQI HIHG VSHFLHV VKDWRFFXW/ RQD LQ VKH 0 DQDXV
HILRQ $QRVKHULP SRWDQWHBIP HQMY VKH SD® WHHV D JRXS
Rl VSHFLHV FKDUDFVHUMIF Rl WRSLFDOIRIHW Z VK J UHDW
KIWRUFDO HFRERJ LFDO DQG VRFLDOVLI QU LFDQFH 7 KH QRIR Z DV
FUHDVWAG E\ VKH VDBIQUAG JWDQWAH ( XJHQLD & RUGHLR 6FKP LGW
6KH VRRN DGYDQVDIH RI SRHVIE DQG DWIMF | LHHGRP VIR XQUWH
VKHVH HO®P HQW DV D Z D\ VIR FKDUDFVIAU] H VIKH QHFHWDU
LOWAI LDVIRQ | RUXQGHUADQGLQI VKH $P D] RQ W\ WHP DQG
FRQVHTXHQ/® | RULW FRQVHUDIRQ
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/ RFDMRQ 0 DQDXV $P D] RQDV %4D] lADQ $P D] RQ
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2 YHDQVXP P D

$ VRVDORI J WDQWAHV Z HIH LOIWG  EXWWKUHH FRX@ QRWDWHQG
GXH VR VFKHGX@Q FRQ OFW DQG RQH LQGLYIGXDOGLG QRW

WHVSRQG : H P DGH FRQUDFWZ VK DQ DGGIVIRQDO  LQGLYIGXDY VR

| LOVKH WHP DIQLQJ VSRW EXWZ H GLG QRWREVILQ FRQI LLP DURQV 1Q

VP H 7KH HYHQWZ DV DWHQGHG E\  5XI1 RUG J WDQMHV | LRP

%D] LAV 1 RWK DQG 0 LGZ HWMHJ IRQV

7 KH HYHQWWRRN S@FH DVWKH %RVT XH GD & L-QFLD DXGLYRUXP

GRFDVAG Z LVKLQ VKH 1 DVRQDO, QWIWXVHA RI $ P D] RQIDQ 5 HVHDUFK

,13% SWHP LVHV 3DUAFLSDQW Z HUH DFFRP P RGDVWWG DWVKH

5DP DGD + RWWHO (RFDVWAG QHDUVKH ,1 3$ VR | DFLOVIDVA

VUDQVSRWIMRQ VR DQG | LRP  VKH HYHQW Z KLFK Z DV SWRYIGHG E\ D

UHQWG YDQ LQ VKH P RLQLQIV DQG HYHQIQIV $ @P HDY Z HWH YHJ DQ

H[ FHSW RUVKH KRVHOE UHDN DWADQG VQDFNV RI I HLHG GXUQJ VKH

H[ FXUWIRQ DVWVKH 0 XVHXP RI VKH $P D] RQ ZKIFK Z HWH YHJHVIDUDQ

,Q VKH SRWWHYHQWT XHWIRQQDLLH Z H DVNHG SDUWIFLSDQW VR

HYDOXDVIH VIKH GIFVKUHV DQG DFVIYIVIHV RI | HLHG EDVHG RQ D LDQNLQJ

IRP VR ZIWK EHQI VWH ®RZHWWFRWH DQG VKH KLJKHWV : H

WHFHLYHG ~ WHVSRQVHV RXWRI  JWDQMAHV 7 KURXJ KRXVWKH

GHVFUSMIRQ Rl VKH DFVIYIVIHV Z H Z LADOR SWRYLGH VKH HYDOXDURQ

JLYHQE\ VKH J WDQWAHV
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7KH DXGIVRUXP RI %RVTXH GD & L=QFLD LV D VSDFH Z IVKLQ VIKH

1 DVRQDO, QMY RI $P D] RQIDQ 5HVHDUFK ,1 3$ DFLRQ\ P

LQ3RUKIXHVH  Z KIFK KRXVHV D LHP QDQOWRI | RIHWAZ LYK

QDVIYH 1 DXQD J DVIKHUQJ VSDFHV DQG VHYHUDOUHVHDUFK

SWIRMIFW ,1 3$ LV RQH RI VKH P RVWMP SRUDQMHVHDUFK

LOWIMXVIAV LQ VKH $P D] RQ EUQILQI VRI HVKHUXQLT XH

LQMDVIYHV DQG NH\ LHVHDUFKHWY | RUVKH FRQVHUYDVMRQ RI VIKH

U HWWURSLFDOLDLQ RIHVWRQ VKH S@QHW

,13$ LV DQ LOMUXVIA @ONHG VR VKH 0 LQWW RI 6FLHQFH DQG

7HFKQR®RJ\ ZKIFK @\H P DQ XQLYHUAVIHV DQG RVKHUSXEQF

LOMMXVIRQV KDV EHHQ VXI THUQJ [LIRP D @FNRI IHVRXUFHV | RU

LQI IDWUXFVXUH P DIQWAQDQFH DQG LHVHDUFK Wi | 7 KLV YHQXH

Z DV FKRVHQ VR VKDWSDWIFLSDQW FRXGE J HWWR NQRZ VKH

,13$ I DFLOMHV XS FQRVH H[ SHUHQFLQJ D EMMRI VKH

LOWMMXVIRQV GDLO @H GHVSIVA VRP H RSHUDVIRQDOGL | LEX@UHV
|RUH[ DP S®! VKH DIUFRQGIMRQLQU Z DV QRWZ RINLQYJ

SWIRSHW  $V D IHVXAV Z H Z HUH DE®! VR KRWWKH ,1 3$

' WHFVRUDWVKH RSHQLQU Rl VKH HYHQW Z KR FRXG@S VKDUH Z VK

SDWIFLSDQW ViKH P SRWIDQFH DQG FKDEBIQI HV | DFHG E\ VKH

LOWIMXVIRQ DWVKH SUHVHOWMP H
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5XI1RB) RXQEDARQUHSUMHQMAYH 0 DUDP : HWRQ DG WH RUDQVDARQ
USUAVHOBH + HEWD%XP  $OR WHP KLIKOKWGWH P SRUBGFHR
GORQ) HYHQV DG I XQEQ) VRXUFHVVRR HP SRZ HUWH\ RXAK VR EHIQROHGIQ
WH SURGXFWRQR! NGRZ BIGI H DQG VROMRQY | RUDMUH FROHYDIRQ



$OQIGMDWMGVXP P DY R WWH
$P 0] RQDV/ HDLQQ) (YHQW

~ 258 +1 4

K23(1,1*
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© HWRQIURP WH5XIIRE ) RXQEDARQIDYHD
VEDIZ KHUH VKH H SOIGHG WH RYHIDQIRDO R
WH GDLIQ) HYHQNV

, QWH VHTXHGFH WH SDWASDQN | RP HG DALFG! | RUQARGXFWRQY Z KHUIH
HOFK SCUFLSDQAVIMG WHUDP H ZKHIHWH ZHHIRP DQGEUH O
GVAXWHG WHUURVHDUFK DUHD DQG QMU
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$IWUWHFRIIHHEWEN' U) @YID&RWIP DGHD
EOICERXWAEP DM FKDQIH DQG IWIP SDFWRQ
$P 0 RQIGWD 7KH SDWASDQN GDUHG CERXW
WHIP SRUBGFHR BQ) WP SIRPV\R
HYDODW VXFK [P SCPWDQG SURSRH
FROHYDARQ DDV EDHG RQ YHIHDARQ
UMEHFHVRR Z DMUBW ,QWH SRMHYHQARUYP

JDHDWDAMY R DG JDHDUDWY R

K $IW) GYIDAV\VEOIMWH SCMFSDQNV P DGH SRAMY Z KHUH
WH P HOARQKDEIMAVWH KDYH KDEIOWAVWH Z DQOMG DQGKIGHQ
KDELOWHV 7 KH SRAMY UHP DIGHG KDQIIQ) RQHDVHY RQWH KDOBXUR) WH
Z KR®IHYHQ/7 KH SRWMY Z HIH Z KHUH Z H XVXD® KDG FRI | HH EWEN/DQG
DBRZ HG SHRSGIVR IQMIPWZ W HDFK RWHUDQG VR H FKDQIH H SHIHGRHV
DQG SURP R I X\UMUH FRIDERUDARQY
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$IWUBGK ' UBKIQS ) HDMGH J DYH DVEOIDERXW
F@P DM FKDQIH DQG OQGVADSH P RALIEDARQIQWH
oA} LDQDP O RQ ' U3KIAS GYXOHG KIVVEDIRQ
SHYRQDOP HAD \R RWHU WXGHQA DQGWDFKHY
IURP ,1 3% SDMFASDMGIURP WH GVFXWRQ/VRRQ
D \WUWH VO 3DMELSDQA | DP DU} HG Z WK WH
SRONEDDQG HMURGP HQBAFKDBIQIHVDANHG IRU
FUDAQ) DQDIHIEDWDWFRQUGHUF@P DM FKDQIH
DVDSURIW 3DMWFSDQN VKDBHG WHUH SHUHGFHY

Z W KCEMDABWEXUDARQ DG WH GFVYUH Z DVDOR
ZHODMG ZIWNVFRUMWIDQIIQ) ERVEHQ DQG

N
7 KH SDMFLSDQWV P DGHDZ DOIRQYRVTXH GD&IQFID ZKIFK VD \SDFH
GHAFDMG VR VAHQWIE HEXFDWRQZ KIFK KRXVAV| RUAMAYHI HBMWRQ | UHH OIQ)
DQP DY/ DQG DMIPWRQVR VRXUMA ' XUQ) WH Z DIZ HDOR P DEHDJIXIGHG YIMW
VR WH & HQAH | RUMH 6\WGHVR! $P [ RQDQ&KHBQADY &(4 8% WDMW
KRXVHG IQYRVTXH GD&ISGAD ' XUQ) WHZ DB WH SDWASDQAV VY. | UHH IDQIH
VIXWHIP RONH V DIRXWAY TP RQJ RIHU
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7KHILWAED, ZDVH WHP HO SURGXPWH 7 KH BRMUAYZ HIH KLIKO UDMG E\

WWH DMAQGHHV DQG FRYHUHG HFRB IFDIFRGFHSW DQG XSEDMG IQ RWP DARQ
RQ$P 0 RQFROHYDARQIQWHIDFHR! F@P DMFKDQIH 7KHZ DOIWURXIK
1 3% SURYIGHG DP RUH UHD] HG DQGHIIDIIQ) P RP HQAMENQ) SDFSDQN
RAWR WHDXGVRUIXP DQGDM®ZIQ) WHP VR IQMIPWZ W HOFK RWHUDQG

Z W \WH GFDC [GOH
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3DWFLSDQWV KDG GQCHUDWKH FIW FHQAMH DQG KDG WH RSSRWMQW VR HH
WHJIWDQGS$P 0 RIDVWHDAH DVZ HODVHJR. DP XVIE \KRZ \WDAZ DV
KDBSHQQ) LQWHVTXDUH
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EILGZ DRKIQ) DPWIW JXIGHGE\ ' U0 DIR&RQ +0OW XU WH REVHYDWRQY
SDWWASDQNV FRXG BDQCERXVWAH GFDOEIRGYHWW R $P 0 RQDQELGY 7KH
REVHYDWRQ/VRRNSOFHRQWS R D P VRZ HUMDAD®RZ HG SDWFISDQNV VR
VHH I RBWWWFDERS\ DvVZ HODY DXUEDQ | RIMANADQUWRY ' XUQ) WIY DPWAW Z H
QVPXWHG CERX\VSP [ RQHFR®J\ DQG KDG WH RSSRWYQW VR VHHVRP H
ZIO0HDYNQ YX@YUHY P DFLZ V KRZ BIUP RQ\H VDG D WLDJIWDAH | RWE\
P DQ SDWWFASDQN DVBW DMAP SWQ) R KIGH DAWH RS Rl DWHH

















































































