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-Q $XJIJXVW ZH FRPSOHWHG D PXOWL \HDU SURMHFW WR DVVLVW
ZLWK FRQIOLFW PLWLJDWLRQ :KHQ ZH LQLWLDWHG RXU ILHOG V ODPD
DLPV ZHUH WZR IROG  5HVHDUFK FKHHWDK VWDWXV DQG VXVW]I Qi (E{zf 3S( -1
VXEVLVWHQFH VHWWOHPHQW SDVWRUDO FRPPXQLW\ DQG FRPP "{qq3sUL10lS"{3012E—L{]S
ZLOGOLIH FRQIOLFW DQG UHVRXUFH FRPSHWLWLRQ $&. )LHOG RI F

RWKHU SUHGDWRU SURMHFWY 1DPLELD 6RXWK $IULFD 7DQ]DQ S 11>@
LQYHVWLIJDWLRQ DQG GRFXPHQWDWLRQ 2YHU WLPH ZH GHYHOR{
HDFK RIILFHU FDUULHG LQ WKH ILHOG 7R UHGXFH WKH QXPEHU

LQWR RQH ERRNOHW WKH &RQIOLFW OLWLJDWLR( {i{1yi-za
fiqg{"Q@uwUs s(
7KH SURMHFW IRUPDOO\ EHJDQ LQ ZLWK &RORUDGR 6WDWH 8 i{i{fELQUO="{{i
ZH KDG RXU ILUVW GUDIW DQG LQ ZH LQLWLDWHG D WUDLQLQ
UHJLRQV RI .HQ\D WKDW UHSUHVHQWHG DXGLHQFHV IRU ZKRP S |1>A

ZHUH JLYHQ D WZR GD\ WUDLQLQJ FRXUVH RQ XVH Rl WKH 7TRROE
DQG WKHQ WR SURYLGH IHHGEDFN RQ WKH IXQFWLRQDOLW\ RI 3 3 : K H

XSGDWHG WKH ERRN DQG FDQ QRZ H[WHQG WKH 7TRROER[ WR RW {Z?Gﬂq\As(_ Ys Hod
IRUD GHWDLOHG PHDQV WR LQYHVWLJDWH DQG SURYLGH DOWH Q- QEW( ({!
PHWKRGV DQG VROXWLRQV LQ WKLV 7RROER[ WKH OHYHO RI FR{ o-7 -1 U ql11-8l
6DODPD VLWH OHVV WKDQ RI WKH SHRSOH ZKR UHFHLYHG WD "f o QiU (L YIw

-W LV QHYHU HDV\ WR EH WKH ILUVW UHVSRQGHU WR VXFK FRQIQ S11>B

WKH UDWH RI UHWDOLDWLRQ DV QRQ OHWKDO VROXWLRQV DUH (
DQG ZLOGOLIH VKDUH ODQG ZH ZLOO QHYHU HOLPLQDWH FRQI(
UHGXFH LWV LPSDFW RQ SHRSOH V OLYHOLKRRGV &RQJUDWXOI fGéi{Ii q3§( -1

GHYHORSPHQW RI WKLV UHVRXUFH
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7WDQVHFW  $&. |1HGS RI1LFHU/ XVH Z DOLQJ WDQVHFW DV D

P HWKRG RI FREGHFIQJ GDVD Z WKLQ RXUMXG\ VIV $ WDQVHPWLY D
SDVi DBRQJ D MQGVFDSH Z KHUH RQH A WP DWFD@ UHFRUGY
REVHUDMRQV ( DFK | H@S RI | LFHUFRQGXFW | RXUWDQVHFW RI 1LYH
NP HAU/ 1Q GIQIVK DQG P HWALV LQ Z LGWK  7KH WDQVHFW
Z HUH VHBIFWAG EDVHG RQ D VHWRI FUMAUD VIR EHVWMUHSUHVHQWD
LREXWWWDP S®i Rl VKH DUHD

“Q $XIXWV ILYH I lHGB RIILFHW/ FRP SGMAG ~ WDQVHFW
FRYHUQJ D VRVIDOGLMQFH RI NP 7KH UHFRUG Z LGs@ H

GRP HWIF WRFN DQG SUH\ VSHFLHV LQ RUGHUVR GRFXP HQWFKDQJ HV
1Q Z LG@ H WHQGV RYHUMIP H 8 VIQJ WIMMFDOVRIVE DLH

' 67$1&( DQDOWYV SLRYIGHV RQJ VAP WHQG DQDOWLY VR
HYDOXDVA GHQVIW  DEXQGDQFH DQG GIMMEXVRQ Rl FKHHVIDKY DQG
RWHUZ LGB@H 7R GDW Z H FRGM{FPMG GDVD EHVE HHQ

Z IMKLQ ViKH 0 HLEDH &RP P XQIW &RQVHUYDQR\ VR JLYH D JRRG
SIFWUH RI VIKH WV Rl SUHGDVRUY DQG SUH\ LQ LHIMRQ VR

KXP DQ DPYLVHAV

$& IIHBGRIEH' RP IQF/ RODQ DZ DOLQ) DRQ RQHR WHWDQHWIQKLY
DUHD DVKHVXUH VIRUMIKWIVR SUH. DQGWDRNY JKWQIVR SUHCDWRLY/
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7KH  SUP DU VFKRROFKL@GBLHQ Z KR

Z HWH VSRQWRUHG 1Q E\ /HZD

&RQVHUYDOR\  WLRXJIK ' LVQH\

&RQVHUYDVRQ ) XQG FROWQXH

P SGIP HOWQJ Z KDWIKH BIDUQHG RQ

KHIWWWIS VR / HZD $ IR@RZ XS VHWIRQ

Z I VKH WX GHQW GHP RQWUDWAG KK DW

VIKH RSSRUMXQIW VR YIMWWKH / HZ D

FRQVHUYDVRQ DWHD KDG D WLJ QU LFDQW

P SDFWQ WHLUHQWXMVIDVP |RU

HQYLLRQP HQVIDOFDUHVIINLIQJ  7KH VFKRROLY

RSWP IMF VK DWWKH WX GHQW Z L@

FRQWOXH VR HP ELDFH KHD®K\

HQYLLRQP HQVIDOSDPWFHY DQG WAHQI VKHQ

WHWZ LGAH FXE  7KH WXGHQW QRZ

JWRZ PDJH P LAWVRUWKXP DQG GRFDO

YHIHVDEGHV LQ VP DA@J DUGHQV DWMKH 6LIQIR 3UP DU WXGHQW Z I WHU P RIMAG DUGHQ LQVSLLHG E\
VFKRROZ KL® DOR FBIDQLQI XS OMAU / HZ D YIMWDQG . &+ 6 SURMFW
DLRXQG WKH FRP SRXQG

.DODPD]RR &KULVWLDQ DQG /RORNZH +

-8/ <

( LJKWHQ . DDP D] RR &KUMADQ + LIK 6FKRRO . &+6 WXGHQW ILRP 0 LFKLIDQ 86$ YIMWMG . HQ\ D IRUVKH
| LDAMMP H VIQFH 7KH . &+ 6 JURXS Z DV ®iG E\ RQH Rl VMHLUVMADFKHU/ 6\WMYH ' \ NH DQG FKDSHLRQHV
%UDQ . HH®A DQG' U 5DQGDO \NH 7KH/ RBRNZ H WKGHQW Z HUH JXIGHG E\ 7KHLU YIVWWR RXUO HLEDH
&RP P XQW &RQVHUYDQR FDP S Z DV | LGBIG Z LW LOQWALDFWYH DFDGHP LF VHWIRQV Z VKK / RGRNZ H O L HG + LIK
6FKRRO/ 0 +6

7KH GD\ YIMWWUHVX@HMG LQ WXGHOW Z RUINLQJ VRJ HKHUVR
SWHSDWH D P R DUGHQ VR VXSSRUAVXWILQDE ® DI UFX@OXUH
WHH SOOQWQJ D IXQ |RRVED@P DWK DQG D FRP ELQHG FKXUFK
VHUYIFH $ @HWP H P HP RUHV FUHDWAG DV D UHVXGV$ QR Z H
DUH J LDVl XOVR VIKH KHDGVDFKHUO U 3 DWIFN DQG KLV \WMDP DW
/0 +6 |IRUDFFHSVIQJ VR KRWWIKH . &+ 6 \WMDP ) LOD@® Z H
WMDQN ViKH . &+ 6 SDUHQW | RUVXSSRUARQJ WKHLU FKLABLHQ LQ
VKLV \ HDUV WLS
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$& VARQ WP WXGLHV RQ GHUHQWDI KW DV D VRROI RU

P M0 DWQJ FDUQLYRUH FRQIQFW VSDQQLQJ DUH

\ LH@BLQJ LOAUAMWAM LRP  RWHURW DQL] DURQV ) RARZ LQJ RXU
SUHVHOWVIRQ DWD &DUQLYRUH 6VWDWAJLF P HHVQJ LQ 0 D\

WH %RUD ) LHH ) RXQGDWRQ EDVHG DWiH 0 HUX 1 DWRQDCB DUN

Z HUH LOWAUHWIAG LQ FDUJ LQJ RXWD SLARWSLRIWDP  XVIQJ
GHWULHQW@ KW %RUQ ) UHH WII | P HP EHUY YIMVMIG $&. IRU

GD\ V VR BGIDUQ DERXWRXUZ RN DQG VIR FUHDVI EHQFKP DUNV | RU
WHWRZ Q SLIRIWDP : HVKDQN -X@D 0 XVIQGD 6DWVRDQG WKHLU
SWRMIPWP DQDJHU $@LYV: DP EXD |RUVDNLQJ VIKH VIP H VR YLVIWKXV
DQG VKDUWH H SHUHQFHV DQG LGHDV RQ LHGXFLQJ KXP DQ
FDUQLYRUH FRQI @FW DQG Z H GRRN | RLZ DUG VR | XWWUH
FRADERWDMRQV Z VK VIKHP

YRWQ ) UH WDP DQG
$& WDP DWD

P DQ\ DW LQ WH

/ SXYDUDRI 0 &&
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&RVP DV: DP EXD $& $WIMBOW LLHFVRU DWHQGHG WWH 5DQJH
© LGH &RQVHUYDVRQ 3MQQLQJ | RUEKHHVK DQG $1UFDQ : LGB

' RIVDWO SD® 5HVHDUFK &HQWH /DINSID VR~ 6HSWAP EHU

' HOUDWAV ILRP . HQ\D 7DQ] DQID 8 JDQGD 6RP DD

6RP DAMQG 6RXW 6XGDQ DQG' NERXWUHSUHVHQWAG VIKH KRP H
LDQJIH FRXQWIHV | RUVIKH VE R VSHFLHV LQ ( DWIAWQ $1UFD VR UHYLHZ
WH @OWBKHHVDK DQG : L@ ' RJ 6WDWAILF 3MQ 7KH P HHWQJ
WHYLHZ HG DFVIVIHV DGGUHWIQJ Gl I HLHQWRE MIPYHV DQG VDU HW
ILRP \KH 6WDVIJ LF 3@Q DQG FRQILLP HG WWH SDUADHUY
Z RINLQJ VRZ DUGV VIKH FRQVHUYDVMIRQ RI ViKH VE R VSHFLHV
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SURJUDP 8SGDWH

$&. LVIWDWIXOR . &RQVHUYDMRQIW IRUZ LDSSLQJ XS WHLUYIMW RI VIKH VIKUHH LQVSLUQJ \ RXQJ Z RP HQ
Z KR DUH P DNLQJ D QDP H IRUVKHP VHOHV IQ VKH . &RQVHUWYDMRQ Z RUTS . D\ @ ) LDWV+ HDVKHU 1 RRVEDDU
DQG 5DFKHO+ DP UH G WRXUWDP WURQJ HULQ XQGHUAMDQGLQJ WH SRZ HURI . VFHOWWDIQIQ) 7KH\ Z HWH
|RERZ HG E\ &RARWDGR 6V 8 QLYHUAW SLRIHWRU -HQQIH : LAV Z KR DGGHG DGGIMRQDO.  EHKDYLRUWNLAQY
VR RXUSWRIWDP P H 7RIHWKHUZ MK SUHYLRXV FRQVXODQW ViKH WDP LV Z HEDLRXQGHG DQG VSHQWKH

P ROWKV Rl DXJ XWWDQG 6HSWAP EHUEUXVKLQJ XS VIKHLU VNLGY DQG FRQGXPQJ SWDPMFH VHDUFKHV RQ D

@W HUVFD®! LQ MH 0 HLEDH &RP P XQIW &RQVHUYDQR\ 2 XU.JUDWWXGH VIR DRI RXUFXUHQWDQG SDW
VXSSRUMU/ FDQ QRWEH DGHT XDWA® H[ SIHWHG 9IMMWRXUGBKRSU\ : HEVIVIA VR FROWOQXH VXSSRUAQI ViKH
$&. 6FDW RJV6DYIQJ &KHHWDKV

)DOO )XQGUDLVLQJ 7RXU

$8* 867 6(37(0 %5

$&. ' LLHPVRU 0 DU,

- \NWAD YIVIVMG VIKH
86 IRUVIKH | LUMMP H
VIQFH WKH &RYLG
3DQGHP LF $1ViU
VIKUHH \ HDUV RI I | LRP
VKH | DEVRXU Z H

Z HUH KROQRUHG E\ VKKH
VXSSRUAZ H UHFHLYHG
DWYDURXV
LOWIAXMRQV 0 DU
DWMQGHG WiKH
$TXDUXP DQG =RR
$WRFIDWRQ
FRQIHUHQFH LQ

¥%DOP RWUH 0 DU MQG
Z KHWH VKH P HWKXS

Z WK FR@IDI XHV DQG
UH NLQG®IG VXSSRUN

IRURXUSLRILDP V
0 DU : \NWAD ZIW &D// ERDUG 7UHDVXUHUYRE &LOFOHRV &XIDWRU 8 VK V+RIM

=RR $GUDQQH &LRVIHU &KHHVIDK 663 DQG 6%$) ( SLRILDP FRRUGLQDVRU DQG $QQH
BFKP LOW. YQWHO &&) FKHHVIDK JHOHWAMW
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) RRZ XV RQ 6RFIDOD HGLD VR WID\ XS VIR GDVM Z VK. RXUFXUHQWHYHQW
DQG | XQGUDLVHWY

) R@RZ RXU&DWHHW LQ &RQVHUYDURQ QHVE RINLQJ HYHQW KHWH

/ RRN | RURXU6LBIQW2 QAQH $ XFWRQ FRP LQJ 0 D\ -XQH

# &%/ $&T21 &+ ((7$+

$&. 0 MRQ

$&. DIP VVR SLRP RWA ViKH FRQVHUYDVMRQ Rl FKHHVIDKV LQ . HQ\ D VIKLRXJ K UHVHDUFK  DZ DUHQHW DQG
FRP P XQIW SDUAFLISDMRQ $&. Z RUN FRRVHO Z LW GRFDOZ LGB@ H DXVIKRUMHY DQG MQG KRGHUY VR
GHYH®RS SRAFIHV DQG SLRIWDP P HV Z KLFK VXSSRUAZ L@@ H FRQVHUYDMRQ DQG KXP DQ QYHAKRRGV | RU
WH QRQJ AP GHYHARSP HQWRI VXWBLODE®1 KXP DQ DQG Z LG@ H ] RQHV

$&. VD QRQ SRIMSIRMPAZ RUINLQJ LQ DIILADVRQ Z IMK  &KHHVDK &RQVHUYDVIRQ ) XQG . HQ\ D
© L@@ H 6HUWIFH DQG VIKH 8 QLYHUAW RI 1 DILREL

32 UYR[ 6 DUWEHQWH 1 DULREL . HQ\ D
Z 7 Z DPMRQIRUFKHHVIDKY RU
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