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6 XVWDLQDEOH 6HDV 1DWLRQDO 6FLHQFH &KDOC
7TDQJDURD 3URJUDPPH
SURMHFW 7 1JD 7TRKX R WH $R
8WLOLVLQJ ODUDPDWDND DV D )UDPHZRUN IRU 0DULC

BUHSDUHG E\ 1JA 7RX 5HVHDUFK &ROOHFWLYH

ODQDDNL 7H $ZDQXL &KDULWDEOH 7UXVW
&DLQH 7DLDSD :DLDULD 5DPHND .HOO\ 5DWDQ
1JAWDNL 6FKRRO 1JAWDNL
:D\QH 3HWHUD 7UDFH\ $VKE\ .HUU\ $QQ 3HWHUD <I
3A :AQDQJD 3ANLULNLUL ODUDH
.DUHQ 3HZKDLUDQJL 5DZLQLD 20VHQ .LQJL .DUDXULD
1JA 3ASDND 7DXUDQJD ORDQD
.LDPDLD (OOLV +D\GHQ +HQU\
SURMHFW $GYLVRUV
7H SHUHNRKX 7XWHUDQJLZKLX 5REHUW OF*RZD

7H :DUX R 5HKXD



7KLV Z RINZ DV VXSSRUMG IQ I X@E\ WH 6 XMBIQDE®! 6HDV 1 DARQDHHQAH

&KDBIQIH HABEQAKHG E\ WH O QMM Rl 96XMOHW -QQRYDIWRQ DQG
(QMSWH 1 HZ =HDDQG 3IRMPACR & |

) RUP RUH LQIRWP DARQ FRQVBFW

) RUP RUH LQIRWP DARQ FRQVIFW
0 DQDDNL 7H $Z DQXL&KDUVDE®! 7 UKW
&RW 5G
7DXWDQID 1 HZ =HDDQG
( P DIODGP |Q# WDZ DOXLFRP

&LWDWIDRPHND 7DLDSD & ©SDWDQD . 7KW BUDIQQIIZ KI&R GODERUDWLYH (QJDJHI
S5HODWLRQVKLS %XLOGLQJ 6XVWDLQDEOH 6HDV 1DWLRQDO 6FLHQFH &KDOOHQJH 7
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1 JA7RKX IV D UAVHDUK SLIRVPANDADIP V\R UHFOIP DQG
SUHVHUH WDGIMRQDONQRZ BIGIH RI P DLDP DEND R IQRUP
WDQVIRUP DIYH SUDPWAH LQ P DUCH P RQVRUQJ DOG

P DODIHP HQW7KH 1 JA 7RKX IHVHDUAK FROPWYH FROMNV R
WUHH FDVH WXG JURXSV DQDGYIVRU JURXS DQG 0 DQDDNL7H
$Z DOXLUAMHDUK JWRXS  7KH FROPYH Z L@Y RINVRIHWHU
RYHUD VHUHVRI Z AQDQID WLRXIKRXVWKH SLRIWDP P HIQ
RUGHUVR VIXSSRUH GHYHBSP HQWRI P DLDP DEND

NQRZ BIGIH DQG SWDPWAH 1Q HDFK RI WH FDVH WXG DUHDV 7KLY
FROPWYH DSSURDAK SURYIGHV WH | RXQGDARQV IRUWH 1 JA
7RKX SURWPADQG Z L@XQGHUSIQ DOLHVHDURK DAYV

) XQGDP HQEOR WY DSSURDAK LV HQIDIHP HQWDQG
UHDWRQWKLS EXITIQ)

7KH UHSRUWAGRHY QRADWHP SWR SUVRUEH D SLRYHQ P HWRG

| RUHQI DIHP HQWQRUGRHV IMBLRSRVH KRZ \R HQIDIH UIDWHU
WA DUHY RXUMRY DQG H SHUHQRHY DQG GHMAUEHVKRZ RXU
GDUIQ) KDV WKDSHG WH SIRVMPNDQG KRZ Z HIQMQG R
GHYHBS | XWWUH IHDWRQWKISY \WH SEBUHVVRP HNH

FRP SRQHQW Rl HQIDIHP HQMDWKDYH HQDEBIG XV R Z RIN
VRIHWHUDV D IHVHDURK JURXS DQG IGHQWIHY VRP HRI WH FRUH
SUQAS®N WDWKDYH JXIGHG XV 1Q WH SURIWDP P HWXVIDU W
DOR VKDUHV H SHUHQAHVDQG N LHIR ILRP RXUUHVHDURK
FROPWH JDWHHG WURXIK VHP LVAXPMUHG IQMMEZ V DQG
N UHRR GXUQJ ZAQDQID ) IQD® IWGELDZ V RXWBDUIQI \WDVWKDV
KHSHG JXIGH RXUIQWMUDPWRQV DQG HQI DIHP HQWSLDPWAHY
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( QIDIHP HQWY DERXVEXI@IQ] IHDWRQWKISY DQG IHDWRQWKISV
1Q W1V FDVH IW DERXWSHRS®! Z HUH DOMWASHRS®! DQG Z HKDYH

VR P DN\H FRQQHPWRQV DG EXLG WRVH UHDWRQWKLISV
7DIDSD

" SHE*Cae T Ale A

<RX FDQWIR R D S@FH Z IW. D NDXSDSD DQG WIQNWDW
HYHY RQH IV JRIQJ VR EH RQ ERDUG \ RX FDQVWHWKS D NDXSDSD
DQG DWXP HWDWZ KAQDX Z LOEH Z 1@ R WAN\ RXUER] HV <RX
QHHG \R Z RINVRIHWHUWR [1QG DDIQP HQW ) DILAH

Y74 CNJRUA U

+ DYIQJ WH DELIOV VR VSHQG P RUHWP HZIMS(WHZK,ZQDX
Z M RXVWHYHQ GVEXWQ]T WH SRRV EXVWEVWHVWEQKIQ]
WXAOWMDQG IHDMRQWKISY ) DI
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1 RARQD SK\ IFDO/DI HW EXVWSLLMMDIDQG HP RARQDODIHW ZH

KDYH VR FROMGHUVDIHW Rl QRWRQD WH SHRS®! EXVWKHU
KMRY WHUNRUIHIR WHUFXGYH — 7XWUDQILZ KIX

Ya C EAA3A.Aa
: HWIQN DERXWHQI DIHP HOADWAH EHILQQIQ) DQG DVWIMH HQG
YXWDRXD® HQIDIHP HQAKDV R KDSSHQ WH Z KR®I Z D\
WIURXJIK Z W HYHY ERG\ Z KR FRP HV1Q DQG RXWRI NDXSDSD
(QDIHP HOW QHYHUHQGIQD  5DWICQD
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&RQQHPWRQ RUZ KDNDSDSD LV D IXQGDP HQWO

SUQAS®IRI 7HAR 0 ARU &RQOHPWRQ VR WH
SHRSGI OQG W DQG Z DMULY HP EHGGHG 1Q

HYHY SDUARI 0 ARUWFX@MUH 7KLV IV WH EDUMY

R 0 ARUFX@H DQGWH\RXUHRI 0 ARW
FX@UDAGHOM KHDOM Z HEBEHQ) \MHQIW
DQG UIHMIHOAH |, W Z KDNDSDSD WDWHDE®NV
XV VR FRQQHW

;. KHQ ®RNQJ R EXIQS WH 1 JA 7RKX

UHVHDURK FRERWDARQV Z H VRRN FDXWRXV
DQG FROMGHHG WSV \WZ DV IP SRUBQWR
P DNH FROQQHPWRQV R Z KAQDX DQG NAIQID
DQAHVWDCKRP H DUHDV\R Z KIFK ZHZ HH

FRQOHAMG WIRXJK @HG H SHUHQRHV DQG
IOMDPWRQ DV Z HODV Z KDNDSDSD

&ROQOHAW VR SHRS®I Z KR Z HH HWHU

g € xx

$V UHVHDURKHWY Z KHQ HQIDJIQU Z W

Z KAQDX Z HFDQQRWDWXP H WDWRXU
NDXSDSD LV JRIQJ VR EH Rl YDOXH RUEHQH IW
WRWHP | ZHZ DQMNR Z RINDRQIMGH

ZKAQDX ZHQHHG \R [1QG DDIQP HQW

,QWH HDU® MRIHVRI 1 JA 7RKX

GHYHBSP HQMWZ DV IP SRUBQUWNDWZ H KDG
D JRRG XQGHUAMIQGIQI RI WH P DKLWDWZ DV
DOHDG. XQGHUWENHQ 1Q WH SURVSHARH
DUHDV : HGG QRWZ DQAR AUHDW D QHZ
NDXSDSD UDWHU Z H Z DQWIG VR HMEEDAK

1 JA7RKX DV D VSDFH R HQKDQRH Z KDW
DOHDG H IMMG W2 DVIP SRUBQWKNDWZ H
11QG WH W KWIMDQG DO QP HQW

%HFDXVH RXUFRUH UMVHDURK WDP KDG
HWEEQAKHG Z KAQDX FRQQHPWRQV VR WH

Z KAQDX 1UHQGV RUP HQRWY P HDQMWMDW
WHUH Z HH DOHDG. HAREOAKHG LHDWRQWKISV
EDVHG RQ WKW/7KILY QDUYLD® RSHQHG WH
NYANIDHVRI FRP P XQFDWRQ DQG DIRZ HG IRU
I XUNMHUDQG GHHSHUHQIDIHP HQAZ IW WH
FDVH WG JURXSV

FDVH WXG. DUHDV WHH Z DV DOHDG, JHQHIDO
XQGHUAMEQGEIQJ DUIRXQG Z KIFK NDXSDSDZ HH
FXUHQADQG IP SRUREQWR ®FDO
FRP P XQWAV 7KH QH WARUH IQYROHG BW
RI N UHLR DUIRXQG SURUMAV DQG ELRDGHU
DVSILDWRQV ,Q GRIQJ W1V Z HZ HHDEGI\R
IGHOW\ DDJQP HOWZ IW WH FROFWH 1 JA
7RKX SURMFW

© HDOR YIMWMG WH FDVH IXG. JURXSVIQ
WHULRKH 7KLY QRWRQD KHSHG R EHWU
XQGHUAMEQG WH SIRMPADDTI QP HQN EXVW
HQDE®IG XV R FRQQHAWR WH SHRS®I

P RDQD DQG Z KHQXD RQ DP RUH SHUWRQDO
®YHO
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7INDQID DANQRZ BIGI HV WDWORWIQ) H MV 1Q
MROMRQ RXUDPMRQV DUH ERXQG E\ DQHE RN
Rl @\ HY GNQJ WH SDUWWSUHVHMDQG I XWH
7INDQI D DUH SUDPWAHY WDWDRNQRZ BIGIH DQG
VIWHQIWHQ FRQOHPWRQY DQG WH. KHS XV\R

SURUMYH RXUIQWMDPARQV DQG HQIDIHP HQW
EHKDYIRXWY DQG SLIRFHAWHY

\QWH IQWDOAI HV Rl WH SURMPWZ H VSHQW
WP HIHMQI VR NQRZ WH FDVH WXG\ JURXSV DV
IQGYIGXDQILRXSV 7KH QH WARIH IRFXVHG RQ
FUHDAQJ VSDFHV VR WDWIKMH Z KR®I 1 JA 7RKX
FROPAYH FRXG FRQQHANIQVDIH FXEMDD®
DSSWRSUDM ZD\V : H\MUQHG RXUH IRUV R
WH Z KR®I FRPWYH DQG | RFXVHG RQ

Z KDNDZ KDQDXQIDWQID EXIGHQ) IHDMRQWKISV
WAV

h o= UG U
G+ ONT GX  é+,

' XUQ) WH BANGRZ QV Z H DAMP SWG \R XWD/H
RQIDH SOWRP VR FRQQHRADY D FRGPAYH
DAMRXIK WHVH IRUKP V SLRYIGHG XV Z W
KHSIXORRY WDAZ H Z QFRQMXH R XWD/H
WH Z HH @ WG LQ WHUFDSDAW \R DRZ

P RUH SHYRQDOFRQQUHPARQY

SRWWBANCRZ Q Z H SURUMYHG

Z KDNDZ KDQDQI DQUEQI D 1Q RXUINDAMRDQRKLNL

W NDQRKLZ AQDQID 1DFH WR | DFH JDIMHUQJ
7KV Z AQDQIDMZ WH Z KRGI UIHVHDURK

FR@®PWYH JDWHUIRUWH [IDAMAP H * XIGHG E\

NDZ D DQG WADQID Z H Z HUH DE®! R FRQQHRW
VKDUH DQG XQW RQ P RUH SHIYRQDADQG
VSILMYXDOBYHY JUIRXQGEIQU WH 1 JA 7RKX
FROPAYH DQG VREEL 1Q) WH IRXQGIMRQV IRU
WH SURMPW
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7IDNLLY D KROME DSSURDAK VR FDUH Z KIEK
UHRIQVHVWH P SRUBQRH Rl SLRMPW WH
ZKRBIEHQ) SK\ MEDOVSILMYXDOIQMBIPMDIDQG
HP RARQDO:  H P XWIEINH FDUH VR HQUXUH WDW
Z KAQDX |HHOMDIH DQG VXSSRUMG [Q RUGHUWR
EHVWHQDEGI WHP \R GLHPWNHURZ Q

NQRZ ®IGIH GHYHESP HQARXLOH

$VP HQWRQHG HDUIHU 1 JA 7RKX IVZ AQDQID
EDVHG ' XUQJ Z AQDQID WH UHVHDURK FRGPWH
P HHWIQ D VDIH HOYILRQP HQWR GDLQ WKDUH DQG
FUHDW %HQJ P DUDH EDVHG WHVH Z AQDQID
D@BZ Z KAQDX VR FRQQHPWZ IW SHRS®I N LHIR
DQG WIDR 1Q FRP IRWEE®! |DP IaDUVSDRHY

,QWH LQWOMIHVRI VAW XS WH
SIRMPAVRXUUHVHDURKHY Z HH DE®I R
FRQOHAWZ W SHRS®I LIRP WHUNAIQID
KRPH ZKR QDXWD® GUHZ IQRWHY ZKR
Z HHNHQWR EH LOYROHG $VWKLY BIYHCRI
HQIDIHP HQWKHH Z DVDIHHTY Rl
VHREXUW DQG WKVWKRZ HYHUZ KHQ Z H

P RYHG \RZ DUBV FRQQHAIY Z W WH Z IGHU
1 JA 7RKX UHVHDURK FR®PWYH WHH Z HH

IHHEIQIV R DSSUHKHOMRQ DQG FRFHQ
WULRXIKRXVWMH FREIPAYH

,Q UHVSRQGIQJ VR WIV XQHDVWH HDFK
SUIRMPNHVHDURKHU Z IWRXWDQ! |IRUP DO
RUW DQVDWRQDCARUSIH SOQRHG

H SHABMRQV VRRN RQ ULHVSRQUELOW IRU
WHVDIHW Rl WHURZ Q Z KAQDX FDWH
WXG JURXS DWXP IQ) WH LRGIRI NDIWDNL
IRUWHUZ KAQDX 7KURXJIK WY FRQGXIW
UR®! ZHZ HH DE®I R FUHDW \VDIH \SDAHV
IRUN UHIR EHVZ HHQ Z KAQDX DQG WH

QU HUFR@PWYH
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AWLVDFRP P W HQAR EXITIQ) DQG
QXUMUQI LHDARQWKISY WDAHP ELDRHY

KXP IOV FDUH DQG SOQQQI WHP 1QGV SHRS®!
KRZ \R EHKDYH Z KHQ HQIDIIQJ 1Q
UHDWRQWKISV Z IW. RWHUSHRS®!I NDXSDSD DQG
HOYILRQP HQW AV DOR VENHV DAFRXQARI WP H
DANQRZ BIGJIQ) WH SDWSUHVHADQG | X\WH
DQG GHP DQGV 1B LEIIW DQG | XIGIW 1Q SURMFW
GHYHBSP HQNDQG GHIYH

: HZ LOFRQWXH VR QXUMUH WH FRPWYH
UHDMRQWKISY WIURXIKRXWMH 1 JA 7RKX
SIRVMAWNHHSIQ) FRQOHAMG IRWMUQI) RSHQ
@HVRI FRP P XQFDARQ HQVXUQI WDWAKHH
DUH SDWZ D\ VIRUGMVRXWIRQ DQG FXGYDAY
VDIH VSDFHV IRUFR@PWH N UHIR DQG FUHDWH

WICNQJ

YEAATA t %A EHA

$WRXUP RWIHAHQWZ AQDQID \WH FRAPPWYH
GHAGHG WDWHDRK FDVH VWXG\ Z KAQDX Z RX@

KRW\RQH Rl WH 1L.YH Z AQDQI D VAKHGX®IG
WURXJIKRXVIMH SURMIPW7 KLY SLDPWH Rl VRQR
LV D EHDXWXCH SIHWMRQRI Z KDQDXQIDWQID
DQG FRPWH FRP P IW HQWR WH 1 JA 7RKX
NDXSDSD

7KURXIK WLV SUDPWAH HDFK FDOVH XG,

Z KAQDX Z I@QRWRQD KDYH WH FKDQRH R

H SUHW P DQLDNVBQID | RUSHRS®I DQG
NDXSDSD 1Q WHURZ Q XQTXHZ D\ VEXWDVD
FRO®PWH Z HZ IOKDYH RSSRUMQWAV \RR
FRQQHARQ DP RUH SHWRQDGBIYHOR WH
SOFHV DQG SHRS®I\WDAP DNH XS WH 1 JA
7RKX SURWFW
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: AQDQIDIVDNDXSDSD 0 ARUP HMRGRI LQTXIL WDADRNQRZ BIGIHV DQG XSKRGV WDGWRQDO

0 ARUWYDXHV DQG SUIDPWAHY DABRZ 1Q) FRBPWH H SERUDWRQ RI NQRZ BIGIH IQ D XQTXH® 0 ARUZ D\
1JA7RKX IVZ AQDQIDEDHG ZHDP R KRG | LYH FR®PWH Z AQDQID RYHUWH GXUDWRQ Rl WH
SIRMPWVHDRK 1Q D GLLIHIHQWADVH WG\ DUHD

© HDANQRZ BIGIH WDWDVWH 1 JA 7RKX Z AQDQIDP RYHVILRP SOFH R SOFH IWZ IAQFRQMXH R
IRWP DQG GHYHRS EDVHG RQ WH NOZ D DQG WADQID Rl HDFK SOFH

,Q RXUILUAMKDQRKLN W NDQRKLZ AQDQID Z H IGHQMIHG VRP HNH. HBP HQW RI Z AQDQID WDVKHS
R FUHDWA D VDI H VSDFH IRUWH SHRS®! DQG NDXSDSD 7KLY GDUQIQI KDV EHHQ FRADMG VXP P DUMHG
DQG SUHVHOMG KHIH DQG WHVH YDOHV Z IQFRQWXH VR IXIGH XV 1Q RXUIXVUH Z AQDQID
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© HKXP E® DANQRZ BIGIH WH GDURIQ) WDWKDVFRP HILRP  HDFK
LOMIDPARQ HDRK HQIDIHP HOAWHDAK IHDMRQWKLS Z H KDYH P DGH
RQRXURXLOH IQWH 1 JID7RKX SUIRWIFW:  H Z IGFRQMXH \R

GHYHRS RXUHQIDIHP HOWSLDPWEHY WILRX I KRXVWKH SURMPADQG

FROWOXH R 110G VSDFH | RUVAHQWIE UVHDURK DQG . DXSDSD
0 ARWUHVHDUK VR \VDIHD FRP H\RIHWHU
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