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SHVEXIQ) DP SKIEIDQVIQRUMY

7HD DRELXVFXGXVK $UMRO X R]
WRU RQ SDIH

&RQWHQWYV

$$SUN 1HZV 9HVW)\ 3DNRV OXQLFLS
1HZ SXEOLFDWLRQV $SURSBWN LWV FRQWU
:$=%$ FRQIHUHQFH DQWKH FRQVHUYDWLRQ |
ZHEVLWH XSGDWHYVY UHVFEFXHOPDWRELXV

VSHFLHVY DQG LWV UR(
QDWXUDO UHIXJH IRU
DPSKLELDQV

THOPDWREEWYRQ %ROLYLD
0

SODQQRLQJ ZRUNVKRS

6RXWK $PHULFD

6 XFFHW XOFU RSUHVHUYDWRQ
%XLOGLQJ RQ WRS R I RMRSKIEEQ NP EU ROLF FHQY
+DUOH&$3 PXOWL VS HIFRAP ROVSHAHV WUSHG
FRQVHUYDWLRQ SO0 DQ@P PR/ ORG QDWHY
&RORPEBWGORSXV aﬁﬁ;&ﬁiﬁﬁﬁ%ﬁg@
VSHFLHYV

WHHILR) 5DZ QOVRQLD
&RORPELD QWBIRKOL

6WUDWHJILF $PSKLELDQ

&RQVHUYDWLRQ 30D Qg &Ry 'RQRUV
OHODQRSKU\QLVFXYD VHWALED——————

7KUHDWHQHG %UD]LOLDQ 7RDG
%UD]LO

%XLOGLQJ &DSDFLW\ IRU
$PSKLELDQ +HDOWK %UD]LO V
JLUVW &RQVHUYDWLRQ
OHGLFLQH :RUNVKRS

%UD]LO
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SPSKLELDQ $UN 1F

'HOFRPH WR ,VVXH 1R RI WKH $PSKLELD

+HUH V ZKDW V EHHQ NHHSLQJ XV EXV\ WKLV TXDUWHU

1HZ ,8&1 5HVROXWLRQ KLJKOLJKWYV WKH X
DPSKLELDQ FRQVHUYDWLRQ ILQDQFLQJ

$W WKH 'RUOG &RQVHUYDWLRQ &RQJUHVV D QHZ ,8&1 5HVR!
RQ WKH XUJHQW QHHG IRU JRYHUQPHQWY DQG GRQRUV WR VWH
ORQJ WHUP LQYHVWPHQW WR SUHYHQW IXUWKHU DPSKLELDQ H]

JRU $PSKLELDQ $UN WKH QHZ ,8&1 UHVROXWLRQ DENQRZOHGJH
QHHG RI HIHHFWSMWRJUDPV WR DPSKLELDQ UHFRYHU\ $URXQG

DPSKLELDQ VSHFIH{W LFRRXMHUWHY DWLRQ Hf L\N\QPMPO VX UHV KDYH KHO
GHFUHDVH WKH H[WLQFWLRQ ULVN RI DPSKLELDQ VSHFLHV D
VSHFLHVY DUH QRZ EHLQJ PDLQWDLQHG LQ DVVXUDQFH FRORQLH

‘H UHFHQWO\ FR DXWKRUHG D &RQVHUYDWLRQ 1RWH LQ 2U\[ PD
FDOLQG LW KHUH

7KH,8 &1 VAD@R DAARQ FRP HVDWD FUMFDCP RP HOAD DQ. DP SKIEIDQV
DUHWHMUIQ) RQWHEUQNR H WOPARQ $VWHP RAMINU-DWIOHG R DO
YHOMELDWA WH. QHHG XL HOWXSSRUARA XUILQJ JRYH.QP HOWDQG
IXQGHYW/ VR WS XS WH,8&1 LVGDZ LQJ Z HBRP HDAMQARQ\R ROHR! WH
Z RUGVP RMBLHMQ) FRQVHIDWRQ FUMAY
-RODWDQ: LBNHC
([ HAXWYH' WHAVRURI $P SKIEIDQ $U

5 HDG P RUH KHUH



https://www.amphibianark.org/news/article/new-iucn-resolution-highlights-the-urgency-for-amphibian-conservation-financing-action-and-the-role-of-ex-situ-measures/
https://www.cambridge.org/core/journals/oryx/article/adoption-of-new-iucn-resolution-guiding-the-conservation-of-amphibians/EDB75D55C3A5201F4C140DC9E1F0CE5B
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SPSKLELDQ $UN 1F

$ QHZ JOREDO V\QWKHYV

LV KLIKOLJKWYV WK

DPSKLELDQ FRQVHUYDWLRQ DQG WKH PHD

DPSKLELDQVY DIORDW

$ UHFHQW SXEOLFDWLRQ LQ 1DWXU
%LRGLYHUVLW\ GHOLYHUV D FOHDU
PHVVDJH SDVW FRQVHUYDWLRQ HII
UHVXOWVY DUH D VRXUFH RI KRSH E
DPSKLELDQ FULVLV GHPDQGV DGGL
DQG DGGUHVVLQJ LWV ZLGHQLQJ IX

KLOH SDVW HIITRUWYV KDYH KHOSHG
UHFRYHU QHDUO\ Rl DPSKLELDQ
WKUHDWHQHG \HW WKH JDS EHWZHH

QHHGHG DQG ZKDW V FXUUHQWO\ IX

EH ZLGHQLQJ 7KH SDSHU GHWDLOV
FKDQJHV LQ DPSKLELDQ FRQVHUYD

LOQFOXGLQJ WKUHDWY DQG WKH
VROXWLRQV

s

H GHYLHZV
DQG XUJHQW
RUWY DQG WKHLU
XW WKH RQJRLQJ
WLRQDO WRROV
QGLQJ JDS

VRPH VSHFLHYV
V UHPDLQ

1Q ZKDW V
QGHG VHHPV WR
LPSRUWDQW
NLRQ VLQFH

LU SRWHQWLDO

7KH SDSHU DOVR UHLQIRUFHYV Dy RIYOMDEUR-HWY BrHEH DO

WR $PSKLELDQ $UM[VVRMWX LRQ H||-HN(|-|\MRSJDS

e o

FRQVHUYDWLRQ EUHHGLQJ UH
HVSHFLDOO\ IRU VSHFLHV IDFL
HIWLQFWLRQ EHIRUH WKUHDWW
UHGXFHG

WHIDFHRI XL HQW

FER | xomU-DW

DWRIPRRGEYF D@ EH
%RY «HHADO

5 HDG P RUH KHUH



https://www.amphibianark.org/news/article/a-new-global-synthesis-highlights-the-funding-gap-for-amphibian-conservation-and-the-measures-that-can-keep-amphibians-afloat/
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SPSKLELDQ $UN 1F

+DYH ZH QRUPDOL]JHG, WKkH zruo0G IRUIRWWHO DER

DPSKLELDQ FULVLV"FULVLV" +HOS XV VSUHDG WKH ZF
DQG VKDULQJ WKLV YLGHR ZLWK

7KLV 2FWREHU RXU ([HFXWLYHPQEHHIWRYQJ DPSKLELDQV WRS F

-RQDWKDQ :LOFNHQ VSRNH DW WKH :$=$% WK

$QQXDO &RQIHUHQFH LQ &DOL " RQ@RMEWR &DOL =RR DQG :$=%

KLIJKOLJKWLQJ D VREHULQJ wWURlKH&H WisRPBHDWHLY SUHVHQWDYV

UHPDLQ WKH ZRUOG V PRVW W KR MRHEAHMEFK RQ RXU <RX7XEH F

YHUWHEUDWH JURXS \HW WKH\ UHFHLY.H.RQ.0.\.D

VPDOO IUDFWLRQ Rl WKH FRQVHUYDWLRQ DWWHQWLRQ

DQG IXQGLQJ WKH\ XUJHQWO\ QHHG 7K DK MKHUH

LPEDODQFH LV DOVR UHIOHFWHG LQ LQWHUQHW VHDUFK

WUHQGV ZKLOH LQWHUHVW LQ ELRGLYHUVLW

FROVHUYDWLRQ KDV LQFUHDVH,CQRFHQ\&VMH\SR)%WP LVVHG L
\HDUV LQWHUHVW LQ DPSKLELPQRRQYHNYPWLERGRYZ DYDL

VWHDGLO\ ZDQHG
6SDQLVK

$V -RQDWKDQ QRWHV $PSKLELDQ $UN DQG RWKHU
DPSKLELDQ FRQVHUYDWLRQ RUJDQL]DWLRQV VKDUH
VLPLODU FRQFHUQV DERXW WKH JOREDO VXSSRUW IRU
DPSKLELDQV

4 N

.V WKHUH DQRWKHU ODQJXDJH Zt
FRQVLGHU" :H G ORYH WR KHDU |
DW LQIR#DPSKLELDQDUN RUJ DQC
\ / ZKLFK ODQJXDJHV ZRXOG EHVW V
ZRUN DQG FRPPXQLW\

6XEVFUWRHRXU HPDLO OLVW RU IROORZ XV RQ VRFLDO PHGLD W


https://www.facebook.com/AmphibianArk/
https://www.instagram.com/amphibianark
http://eepurl.com/hRQC25
https://youtu.be/OUshFuKRPHc
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7HOPDWRBEXYMRQ SODQQLQJIHZR/UMNKRRSS OL
DQ LPSRUWDQW UROH IRU WKH FRQVHUYD\
ZDWHU IURJV

&XUUHQWO\ WKHUH DUH VSHBQKBVFERRVPRQLEHG \RI
$QGHDQ ZDWHU IURIGPDWREV XV
GLVWULEXWHG DORQJ WKH KLIJEQGHHOBHWRH PDLQ JRDOV LGHQWL
$UJHQWLQD %ROLYLD &KLOH ZRXINVRBSXPY 3WHRIXQFUHDMH WK
8QIRUWXQDWHO\ DUH WKUHDWHRG\GHIMDKY L R Q7 HID® W WIRE LI R
HIWLQFWLRQ SODFLQJ WKHP DVSWRHHWH RRXQ® PRWW\ WKHUH DU
WKUHDWHQHG DPSKLELDQ JHQX\QYWU®EMLARHN| RIEGRRMKUY D W L R
SURJUDPYHBPDWREH¥YHV ZLWKL
,Q 2FWREHU 7HOPOMVREVXV)RUBHJILRQ WZR LQ &KLOH =RROpJL
RUJDQL]HG D WKUHH GD\ PXOWBDASHFMHYWD BWGREHQWUR GH %LF
SODQQLQJ ZRUNVKRS KRVWHG&RQVKHW YDFLpPQ (O /RD KROGLQJ
8QLYHUVLGDG $QGU«V %HOOR D® 6DRMLDQRIGRDLYLD &HQWUR .
&KLOH 7KH ZRUNVKRS ZDV IDFEQVWRWHIS IEIDWWUDO $OFLGH G 21
,8&1 66& &RQVHUYDWLRQ 30DQQEAFLABHFZEOL¥WRSDUTXH 0OXQLTF
*URXS &36* DQG EURXJKW WR3BMDWRMUDPSDWXUL DOVR UHFHLY
SHRSOH IURP GLIIHUHQW VHFWRN® P DIWARER FENVHR\O RH\7SHMIFA_ DD RE L X
SULYDWH VHFWRU 1*2V DFDG HR®HRRYP\QIRHQM[KLELWLRQ DQ
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,Q SUHSDUDWLRQ IRU WKLV ZRUNVKRS WKH ,8&1
$PSKLELDQ 5HG /LVW $XWKRULW\ $5/% . DOG

$PSKLELDQ $UN $$UN FDUULHG RXW M N
DVVHVVPHQW WR HVWDEOLVK WKH-FXU A
FRQVHUYDWLRQ FDWHJRU\ $5/$ DQG V
FRQVHUYDWLRQ QHHGV RI DOO WKH VS IV ZLW
WKH JHQXV 'XULQJ WKH $$UN V &RQVH NLRQ

1HHGV $VVHVVPHQWYV VSHFLHV ZHUF
LGHQWLILHG HQ \QARGVRIUYDWLRQ DV
RQH Rl WKH WRROV WR DFKLHYH WKH H
FRQVHUYDWLRQ RI WKHVH VSHELHYV

= |

TKH WZR PROMDWEBEYMHVYVH FRXQW s
SHUX DQG %ROLYLD DUH DOVR WK J
D JUHDWHU QXPEHU RI VSHHLHV Lg:-uu-'l_'v?\/\/L
VLWNKNVFXH ILJ 6DGO\ ZKHQ DQDO
SHUFHQWDJH RI VSHFLHV SHU
UHFRPPHQGHG VRWYVFXH ZH
LGHQWLILHG D YHU\ KLJK SURS
(FXDGRULDQ DQG %YROLYLDQ VSHFLHV )LJ

~—
NI

—1
=G
—
Oc.

H(FXDGRU3HUY

SUHQWLQGROLYLOKLOH(FXDGRU3HUY:
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$V SUHVHQWHG DERYH RQ DYHWDOUHFPRUHRRRPOWWHG WR NHHS
KDOI RI WKH DWVOPINWREGHRXVWWHVH DQG QHZ H[ VLWX FRPSRC
IRU WKHLU FRQVHUYDWHR Y IOV @ VUHHUIIXDLWHRQ SURJUDPV IRU W
VXSSRUW 5HVFXH $PSKLELDQISRMNVKDYV

SUHYLRXVO\ VXSSRUWHB[D/VQOWXVKH FXUUHQW

THOPDWRBRXVYDPV HLWKHU ZLWK IXQGLQJ RU

VSHFLDOLVW DGYLFH DQG WHFKQLFDO JXLGDQFH

$$UN KDV VXSSRUWHG &HQWUR . D\UD LQ %ROLYLD
WKURXJK YHWHULQDU\ JXLGDQFH JUDQW ZULWLQJ
VXSSRUW DQG DFFHVV WR =,06 WKDQNV WR WKH
JHQHURXY GRQDWLRQ IRUP 6SHFLHV WKH
&HQWUR GH %LRGLYHUVLGDG \ &RQVHUYDFLuQ (O
/IRD LQ &KLOH WKURXJK YHWHULQDU\ JXLGDQFH DQG
WKH =RROMJLFR 1DFLRQDO LQ &KLOH WKURXJK DQ
HPHUJHQF\ JUDQW VRW XVKH

HVWDEOLVKPHQW RI UHVFXHG LQGLYLGXDOV RI
THOPDWRELPRWRBOGAD QNRL
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%XLOGLQJ RQ WRS RI WKH $6, V +DUOH&S$3
FROQVHUYDWLRQ SODQQOLQBWHOREBRIRPEHD (

JURP 2FWREHU WKH ZRUNVKRBREMH¥FKH. YH RI WKLV DFWLRC
IRUPXODWLRQ RI DQ $FWLRQ 3DV DRMHWKH/ IRU &RORPELD WKD
&RQVHUYDWLRQ RI &RORPELD WWFRUIDHIXHQW FRRDGWKH JRDOV VH\
$WHORBDXY KHOG LQ &DOL &RORPEQBTXWXZDRDGV &RQVHUYDWL]
RUJDQL]HG E\ $PSKLELDQ $UN DOIUDWERORSSWRSRVHG DV D SOD
BXUYLYDO ,QLWLDWLYH LQ SD WWKGHUR/EV IS UL BKO R/EKRE L H V

,8&1 &RQVHUYDWLRQ 30DQQLQWEKIHRKIK®XWNWKRIXS GLVWULE XW
DQG WKH $PSKLELDQ 6SHFLDOLYMWURXISDUV

&RORPELD ,W WRRN SODFH ZLWKLQ WKH IUDPHZRUN

RI WKH &36* $QQXDO OHHWLTKD @O\ WR WKH IDFLOLWDWLRQ
EURXJKW WRJHWKHU SDUWLFLBO >QMPHBVSBIWIWR/Q RI LWV SODQ(
UHVHDUFKHUV RIILFLDOV IURPEQRWGRQIRDOV HVWDEOLVKHG LG
HQYLURQPHQWDO DXWKRULWLHWHYIFEYHGQ DWW DWXW.IQRQWKHLU SU
GHGLFDWH & BMRODJHPHQW DQGWR WKH FRXQWU\ DQG ZKHWKHU
PHPEHUV Rl ORFDO FRPPXQLWLWR 3KRSRVH QHZ REMHFWLYHV L
$WHOBRBRSXODWLRQV VWLOO H[LIWMHIQRWLRQDO FRQWH[W B6XEVF
GLIIHUHQW LQVWLWXWLRQYV REMHFWLYHV ZHUH SULRULWL]HG
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F Q 3UHYH
VI\VWHP FRQVLGHULQJ WKHLU II-?fB % \IN%\%{QEWV DQG
H

ILYH \HDU WLPHIUDPH DV RXW L
! Y Y O FULé_\%GHH WLI\N WKUHDWYV

D IR RORPELD
S0DbQ U &RO GHYHORS LPSOHPHQW PRQLWRL
P WLROQO VWUDWHILHYV DFUR
JRXU OLQHV RI DFWLRQ ZHUH SULL\Hb{QV ﬁ'H(g

'DWD SROLF\ DQG VWUHQJWKH A & o Y BIRW H U L1 H

5HG GH &RQVHUYDFLUQ G 5%XQUHDW§ 5 : G\L/\\,/HSDRVSHQE\D'
\1/[;\|i|VI|:_I_RI—(|gVDO SURJUDPIRU WKW?V'%%@E'%M@& D\ETFWK RWKHU WK
([ VLWXHHGLQJ DV D FRQVHU§B€\/LLV¥ WrR %YHOR\S/ LSVSURJ(?JWWL}Z
GHQWLILFDWLRQ SUHYHQWIRG '8 va\cj‘DbJ% Cr\ boLiop

RI WKUHDWYV

%»DVHG RQ WKHVH SULRULWL]HG REMHFWLYHYV

SDUWLFLSDQWY ZHUH WKHQ GLYLGHWRBMRFWAWRKBHSURGXFWLRQ
ZRUNLQJ JURXSV DFFRUGLQJ WR WKH &R VSHONRPWLHRQ 6WUDWHJ
H[SHULHQFH DQG WKHPDWLF DHVGPWS WHREH QUHIHGLENH HGLQJ
ZDV WDVNHG ZLWK LGHQWLI\LQRPSHYHEWHIBXIERMARERWLD LQFC
WR EH LPSOHPHQWHG LQ &RORPRLYOYYWH XFWXUH DQG H[SHUWL\
GHYHORSLQJ WKHP E\ GHILQLQJ WKH QHFHVVDU\

DFWLRQV SRLQWV RI FRQWDFWXFRBEbERIEBEWRBWLHHEDWLRQL

WLPHOLQHV 7KH SURSRVHG sSURMPHKW\DIRY H[ VLWX SURJUDPV
VLWX NQRZOHGJH LQWR LQ VLWX

3URMHFW 1DWLRQDO 3URJUDP IRU WKH BHDUFK
RI /RVW 6SHFLHV

'"HVFULSWLRRRUGLQDWHG QDWLRRMHEWRIUDWD 3ROLF\ DQG BW

WR UHGLVFRYHU D ®\& HORRFSORFLCHV 5H&5%$ &

WKURXJK PXVHXP UHVHDUFK ILHQBZRIWMHRAORS D QDWLRQDO G

SULRULWL]HG VXUYH\V LQWHJYSRWLRQDRILIDBIRBPLEWK &RORPELL

WRROV WKUHDW DVVHVVPHQWVHPRGHORMUUWHUR ILOO NQRZOF

PRQLWRULQJ SURPRWH FROODERUDWLRQV DOQ
5H&5%$8& WKH &RORPELDQ +DUOHT

6XPPDU\ Rl 2EMHFMAIMHARYHU\ RRQRMWYDWLRQ 1HWZRUN

VSHFLHV 7D[RQRPLF DQG V\VWHPDWLF VWXGLHYV

7KUHDW HYDOXDWLRQ IRU UHP@REOMOSBREBXQEWHRWVIEULVK GDW

1IDWXUDO KLVWRU\ DQG EHKDY VROWDQIGPWBHOLQHY DQG 5HDF

*HQRPLF EDQNLQJ )LQDQFLDO VX RWDIDEREILOLMWH SODWIRUP

VWUDWHJILHY DQG ,QWHJUDWLRQ ZLWK LQVWLWXWLRQDO

PDQGDWHY DQG QDWLRQDO SROLF\
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$ GLUHFW SURGXFW IRU WKLV ZRUNVKRS ZDV WKH
IDFLOLWDWLRQ RI LQWHU LQVWLWXWLRQDO FROODERUDWLRQ
DQG DOORZHG IRU WKH UHDFWLYDWLRQ RI 5H&5%&

DQ LQLWLDWLYH WKDW HPHUJHG D IHZ \HDUV DJR
DQG LV FRPSULVHOGO GV DQGLYLGX

RUJDQL]DWLRQV ZRUNLQJ FROODERUDWLYHO\ WR
LPSURYH WKH FRQVHUYDWLRQ VWDWXV RI +DUOHTXLQ
WRDGV LQ &&ROREZRIUN VHHNV WR IRVWHU

NQRZOHGJH H[FKDQJH SURPRWH WHFKQLFDO
FROODERUDWLRQ DQG UDLVH DZDUHQHVV RI WKH
KLJK ULVN RI HIWLQFWLRQ IDFHG E\ WKLV JURXS RI
DPSKLELDQV

7KLV $FWLRQ 30DQ FRQVWLWXWHY D URDGPDS WKDW
ZLOO JXLGH DFWLRQV DLPHG DW SURWHFWLQJ
$SWHORWSRI/GY LQ &RORPELD RYHU WKH QH[W ILYH
\HDUV )XUWKHUPRUH LW LV H[SHFWHG WR EH OLQNHG
WR WKH 1DWLRQDO $PSKLELDQ &RQVHUYDWLRQ
3URJUDP FXUUHQWO\ XQGHU UHYLHZ E\ WKH
OLQLVWU\ Rl (QYLURQPHQW WR FRQWULEXWH WR WKH
FRQVHUYDWLRQ RI RQH Rl WKH PRVW WKUHDWHQHG
DPSKLELDQ JURXSV LQ WKH ZRUOG
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6WUDWHILF $PSKLELDQ &RQVHUYDWLRQ 3¢
OHODQRSKU\QLVFXW VHKWHBEBWHQHG %UD]LO

OHODQRSKUWAYHWVYEDPLFUR HQGBPLFO VHWEZPY DVVHVVHG WKUR
VSHFLHVY NQRZQ RQO\ IURP D VBP®KLBHY® BQMNDV &RQVHUYDWLR
HFRV\VWHP DW WKH 3DXOR &«VEMVBNVYRB @WD&IH$ 7KH UHVXOW
3DUN ORFDWHG LQ WKH VWDWN HRW (RISFRIQW R (BDIWLIRR Q SULRULW
%UD]LO 3HORVR HW DO LW R R BQK/WRQV H U YIDQVY BWXHD U F
VSHFLHV RFFXUV ZLWKLQ D SUR\EMFWVW GRIMUWW UDW HYLHY DQG W
H[SRVHG WR LQFUHDVLQJ SUHVRIXDH[W LUWR¥ SR QVH VB WAED
H[SDQGLQJ WRXULVP VXUURXQRAMIVQDLE DV D UHVFXH SULRU
GHYHORSPHQW DQG UHFXUUHQWOXLRZLIQUNWKHYH WRFRPRHQIGD X
LWV VPDOO JHRJUDSKLF UDQJHFRQ®& HMLYQWILFQ GW R HWAE\DR U
WKUHDWV WKH VSHFLHV LV OLV@HGLDW G LMPLFDCOOA D SDUWQH
(QGDQJHUHG &5 E\ WKH ,8&1 5#PG KILEWDMQEBUN DQG WKH 0XVHX
FODVVLILHG DV 9XOQHUDEOH 9KHQQOVKMH WXWRH®WWDQWDQ ZL
%UD]LOLDQ DVVHVVPHQW ,8&1IWHREG M/QW UMWBHDUFK WHDP 7KH
%DVWRY HW DO '"HVSEWHDIPMVRQH RI WKH ILUVW LQVW
GLVFRYHU\ DQG IRUPDO GHVFULOWHRQDMHG LQWR $PSKLELDQ $
UHVHDUFK JURXSV KDYH RQO\ BGRRHIGWQDWLRQ 3URJUDP LQ %UL
FRQGXAWHG/WXGLHV IRFXVLQJ\RQUXWWXUH $PSKLELDQ $UN
GLVWULEXWLRQ KDELWDW XVHDWFIRORI\WRBGURJIUDP E\
WKUHDWYVY DORQJVLGH HGXFDWLRRY DQIGQR XAMUIHDNFKJI L F
LQLWLDWLYHV ZLWKLQ WKH VWDXWIE SQEMN WHFKQLFDO VXSSRUW
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DQG DOLJQPHQW ZLWK LQWHUQDWLRQDO EHVW
SUDFWLFHV ZKLOH WKH OXVHX %LROMJLFR OHDGYV
WKH RSHUDWLRQDO LPSOHPHQWDWLRQ RI WKH
SURJUDP LQFOXGLQJ KXVEDQGU\ PRQLWRULQJ
SURWRFRO GHYHORSPHQW DQG GD\ WR GD\
FRRUGLQDWLRQ

7KHQ VUWXHDUFK WHDP FRQWULEXWHV E\
VXSSO\LQJ HVVHQWLDO ELRORJLFDO DQG HFRORJLFDO
LQIRUPDWLRQ H QM XWLGHRE MWK IRV V
DUH LQIRUPHG E\ ILHOG NQRZOHGJH DQG
FRQVHUYDWLRQ SULRULWLHV ,Q WKH SURJUDP
DOVR UHFHLYHG SDUWLDO ILQ D/GFL D\OH WXEBRUSWRFHVY EHJIDQ Z
WKURXJK DQ $PSKLELDQ $UN JWHQWHY ®RE SWAHRSDUDWRU\ PHHWL
EUHHGLQJ SDLUV KDYH EHHQ P®U@MIO. QBG D VUW B ELI) IRRWB-OV/
OXVHX %LROPILFR VXSSRUWLQUHNKIUFKHU DQG KHDG RI WKH €
GHYHORSPHQW RI VSHFLHV VSHFDR IUAKXVED SURMHFW 2Q 1RY}
SURWRFROV DQG FRQWULEXWL®E*WRID]EEWWNSBERUWHG E\ $PSK
XQGHUVWDQGLQJ RI UHSURGXF&HQYWWER RORIRQDO GH 3HVTXLVD
EHKDYLRU KHDOWK GLHW JURZWE«DOKGLY H $QI ELRV 5%$1 RI
GHYHORSPHQW OHQGHV GH &RQVHUYD®O¥R GD %L
,&0%LR DQG ,QVWLWXWR %RLW
$OWKRXJK WKHVH VWXGLHV DQBRUNMKRSWLYHV KDYH
VLIJQLILFDQWO\ DGYDQFHG RXU NQRZOHGJH DQG
FRQVHUYDWLRQ HIIRUWV LPSRUMNDNQRURNENREHPDRYIKW WRJIHW
HVSHFLDOO\ UHJDUGLQJ NH\ ELROFRUIRAPO® WHO\L W\E DQWLFLSDQW
WKUHDW PLWLJDWLRQ VWUDWHXQHYHYRUWKLWY URDPNBQPHQWDO
WKH %UD]LOLDQ UHJLRQDO $PSIKDRELMH®GSHRQPEQWD O DIJHQFLH
*URXS $6* %UD]JLO LQLWLDWHGRQWH GHYWDRGRHQW RUNV 7KH
RI D 6BWUDWHJLF $PSKLELDQ & RUQHVSHUMHNDHALVRWALOMMHY IURP WKH ,Q
3(&$Q VSHFLILFDOO\ GHGLF DWHGO0W RRWSKPHE VIS®IWIHHN S5HF XUV RV
DQG PDQDJHUV RI WKH 3DXOR &«
$6* %UD]LO KDV VXFFHVVIXO0O\ 3IDHA WZR BHBIY LIIRKVHVHDUFKHU\
3(&$QV SURFHYVHWLPOWQWLD GRPEBFLDOLVWY VWXGHQWYV DQG
3LWKHFRSXV QUDJVAWL XY 7ISWDHFWLWLRQHUV 'XULQJ WKLV V
SURFHVVHV KDYH SURYHQ YDO XDVDONHKR KGHOBML. TRQVROLGDWHG
UHVHDUFKHUV LGHQWLI\ NQRZQOKGRHPIMBVYRQ RQ WKH VSHFLHYV
SULRULWL]H QH[W VWHSVY FRRG&ENVGRWMWHG UHPDLQLQJ QHHGV L
UHVSRQVLELOLWLHY DQG VWUBQWXKHID@® KLVWRU\ WKUHDW DV\
FROODERUDWLRQ HGXFDWLRQ DQG VWDNHKROGHU
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2QH Rl WKH DFWLRQV IRUPDOOVKB ROEEM G HRUWKHQWY DQ LPSR
SODQ LV WKH FRQWLQXDWLRQ B RGHWWREDGN HWRRUHEDVQM URIQ JW K H Q)
WKH VLSM)DRJUDP DV D FRUH FRPFRRDHOWRRQ EHWZHHQ JRYHQQP
FRQVHUYDWLRQ 7KH SODQ HP SKDWRQE] W WWHD QHKIRFO GHUV DQG |
WR PDLQWDLQ D VWURQJ FRQ QWKW URIE \EFHWHZHMHIQQ W BHX QLILHG V
H[ VIKKXYEDQGU\ SURJUD® URWXHFBRYLGLQJ D VWUXFWXUHG SDW|
ILHOG GDWD 5DWKHU WKDQ EHUBVHDWHRWPGBQDMHPHQW HGXFD
VHSDUDWH RU FRPSHWLQJ @[ QHY VRV LIWFXWIRRQ DMK HARRUGLQDWLR
VLWR®GQ VDWSURDFKHY DUH XQ ®@HUWWRRHSDVRU WKLV 3(&$Q LQF
FRPSOHPHQWDU\ DQG LQWHUG HFRYRVOQEDWKBJ DOO PDWHULDO
NQRZOHGJH JHQHUDWHG LQ WKWKHHRWNQKRSPVLROGL]LQJ WKH
LPSURYHV WKH GHYHGORSWPHDW RXBOKNKLQJ LW VR WKDW SDUWQ
SURJUDP ,Q FRQWUDVW REVHDQBWWDQNHKIRWOIGHUY FDQ HDVLO
DQLPDOV XQGHU KXPDQ FDUH JF)QHUDQWH LQHRUPDWLRQ RQ WKH
SHUVSHFWLYHV DQGLDXWYWXEGDBXERILVKHG GRFXPHQW ZLOO DO\
7RIJHWKHU ERWK VWUDQGV JXLEKHD@HFXVURQWO\ ODFN DVVLJQF
PDNLQJ RSWLPL]H SURWRFROVUBDTXG VK IRRWDWLRQ WKHUHE\
ORQJ WHUP SODQQLQJ LQFOXGLRIJOW ER SIRWL-ROWV WDWOD QVSDUHQHF
IXWXUH UHLQIRUFHPHQW RI ZL QG \SRSXWOUEWDRQYY ZLWKLQ WKH F
VFLHQWLILFDOO\ MXVWLILHG FRPPXQLW\

3DUAASDQWRI WH 3( &$Q Z RINVKRS 1RUO HDQRSKU QVAXVVHAED KHESRQ1 RYHP EHU WK
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SHIHUHQFHYV

%DVWRV 53 O0ODUWLQV 05 %DWDXV <6/ &fUWHV [/ * 8KO
& & &DUDPDVFKL 8 &RVWD & 25 )HUUDQWH / )HUUHLUD ‘!
+HSS ) /RXUHQ®R 'H ORUDHV 5 J/HLWH )6 ) ODUWLQV , $
6LOYD )LOKR , 61 6LOYD 6RDUHV 7 7ROHGR /) OHODQF
$YDOLDO©¥R GR 5LVFR GH ([WLQO¥R GD %LRGLYHUVLGDGH 6%$/9¢
&RQVHUYDO¥R GD %LRGLYHUVLGDGHKWWG®E¥L RV DIONR QEPIEWRHOPR Y
2EMHFW  GHQWKWWBYV'2GRL RUJ VD O¥MHHM\FK [ P GH GH]

,8&1 66& $PSKLELDQ 6SHFLDOLVW *URXS , QVWLWXWR %RLWDW:

)DXQD OHODQRSKU\QLVFXV VHWLED 7KH ,8&1 5HG /LVW RI
H 7 $ KWWSV G[ GRL RUJ ,8&1 8.

5/76 7 $ H@®FFHVVHG RQ 'HFHPEHU
00$ OLQLVW«ULR GR OHLR $PELHQWH 3RUWDULD 00$ Qr
$WXDOL]DO¥R GD /LVWD 1DFLRQDO GH (VS«FLHV $PHD©DGDV GH
%UDV OLD ') (GLO¥R 6HO¥R 3£JLQD 'LVSRQ YHO HP

KWWSV z2ZZ LQ JRY EU HQ ZHE GRX SRUWDULD JP PPD Q G
' $FHVVR HP GH GH]JHPEUR GH

S3HORVR 3/ 9 )DLYRYLFK - *UDQW 7 *DVSDULQL -/ DQG +I
QHZ VSHFLHV RI OHODQRSKU\QLVFXV $QXUD %XIRQLGDH IURP
OXVHXP 1RYLWDGHYV

9D] 5,9 5DPDOKR 4 6HUUDQR - ODFKDGR ,) 2VZDOG & %
$PSKLELDQ &RQVHUYDWLRQ 30DQV 3(&$QV 1RYHO ,QLWLDWLY
JURJ/RJ Y
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WXLOGLQJ &DSDFLW\ IRU $PSKLELDQ +HDO
%%UD]LO V )LUVW &RQVHUYDWLRQ OHGLFLQ!

%UD]LO KROGV WKH JUHDW H YV WVB\WREKQEW R B QG IWKHADRBWQR W U\ R U
RQ WKH SODQHW \HW XS HWRDIDBGKLERDYLERQVHUYDWLRQ PHGI
WKDW PRUH VSHFLHV DUH EHFRPLQJ WKUHDWHQHG
HYHU\ \HDU :KLOH JRRV UHVHIKFKIEG\DW $ PHS[K\DERNBI HU Y D W LR ¢
1*2V KDYH PDGH HQRUPRXV SURBMEHW¥VY QK :RUNVKRS KRVWHG E\
UHFHQW \HDWYVARVHUYDWLRQ =FR®H EURXJKW WRJIJHWKHU  YHW
SDUWLFXODUO\ SHUVLVWHQW EDRJWQ\HEDIWMH BW BUDIHVVLRQDOV |
UHPDLQV WKH VFDUFLW\ Rl YHWHIWD]QOUDRQ QMW WBIVQ & ZHOO D\
WR ZRUN VSHFLILFDOO\ ZLWK D&HKLKQ K [IDNE/ HMJGOWLQD 6XSSRU)
KXPDQ FDUH 86 $$SUN JUDQW DQG IXQGV Il
LQYROYHG LQVWLWXWLRQ WKH :
7R VWDUW FKDQJLQJ WKLV VFHOBVLRQHGXWRTX®IORZ SDUWLFLSE
LQLWLDWLYH IURP $PSKLELDQ $WKNHPHSHIIY HWKI) WKH ZRUOG RI [
$PSKLELDQ 6SHFLDOLVW *URXS $6* %UD]LO WKH
¥R 3DXOR =RR DQG 7KH :LOG 29BEHNVEDWH LQWHQVLYH GD\V W
ODXQFKHG LQ $XJIXVW DQ LIGDWQYVHCH WEKWHWHQWDWLRQV G
GD\ ZRUNVKRS GHVLJQHG WR ERL®BUNGGWHDP RI QDWLRQDO DQ
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H[SHUWV FUHDWLQJ DQ RSSRUXRUNIWRIRILUQ SUDFWLFH IROORZ
SDUWLFLSDQWY WR LQWHUDFWGHPRGMHON ZDWKRQV ZLWK UHDO F
SURIHVVLRQDOV ZKR DUH DFWLYHO\ HQJDJHG LQ

DPSKLELDQ UHVHDUFK FOLQLFDIOHPIHGDPLGB\ H[ISORUHG DQHVW
FRQVHUYDWLRQ DQG SURJUDP SARRAHGDQIHWVL D@ G7 MHKH IXQGDPH
VSHDNHUV LQFOXGHG YHWH U L QriXWLUDEWWHURASIIK HU ®PR/ 3DUWLF|
3DXOR =RR )DEU FLR 5DVV\ &DULROWQIE 1BXORDRE 6DSR  WKH ]I
SREHUWWD 1RJXHLUD SDUWQ HWP YKHWHDQOBKLEQW DQG RWKHL
OLULDP +DOEVF 9DF DQG 7LFLDOBLOIQUILQUIRKW LQWR KXVEDQ
-XQTXHLUD 7KH :LOG 30DFH $6HQVULDRQPHDAMD O FRQWURO DQCG
LQWHUQDWLRQDO VSHFLDOLVWRD'QD 3ORD@WIMWWIDHNWHILHY  7KH
‘DVKLQJWRQ 6WDWH 8QLYHUVLAVRQ P@MCGHG 2UWK D SUDFWLFDO
&DUULOOR $PSKLELDQ $UN $GIGDRMLRIWIORWDROWUDVRXQG DQ
ZHUH GHOLYHUHG E\ 5HQDWD ,¥ISGIOLPIHQV $&RP WKH JRR FROOH
%UD]LO $$UN &\EHOH 6DELQR $DWEARLF LEYR) D/XORG WKH FKDQF|
=RR $6* %UD]LO $$UN DQG 3URIHDW QH® FHHLQLFDO DQG GLDJQF
7ROHGR 8QLYHUVLW\ Rl &DPSLDDXLGHGE&HOBSSRUWLYH VHWWLQ

2Q GD\' WKH ZRUNVKRS RSHQKMGNHELWKIKQLJKW RI WKH ZRUNVK
RYHUYLHZ Rl JOREDO DPSKLELD@WR®VHDYMD\DRRBQHQIDIHPHQW |
DQG WKH UROH RI $PSKLELDQ $3INUWRBEDRIG\EVE\0DQ\ DUULYHG
XSGDWHV RQ DPSKLELDQ FRQVHQYZLWIGROQ It IRRKADVE LQLWDWLRQ
%UD]LO 3UHVHQWDWLRQV H[S MREWHEG MIVDY HRW HDO ON RSEBYH FRQ
VXFK DV DPSKLELDQ ZHOIDUH BQRMRPWY 2WKHUV ZHUH PRWLY
SK\WLRORJ\ DQG FOLQLFDO H [DDFR@DAMILRIG LAKHLQWHUHVW LQ D
DIWHUQRRQ FRQFOXGHG ZLWK OD¥RX\GVRBORWRNWEQPMMLHY IRU SLU
VWXGLHY DQG SURJUDP SUHVHQKNDWRBRVKIRRBURYLGHG D VSDF
SDUWLFLSDQWY ZKLFK HQFRXUH]$HG INHQFZHO FGUHL RVLW\ DQG VF
H[FKDQJH DQG SHHU OHDUQLQJFRXOG PHHW

7KH VHFRQG GD\ IRFXVHG RQ WKW WBMRHOG RI WKH ZRUNVKRS
GLVHDVHV DIIHFWLQJHOPSKLELPRPIOQHWHG DQRQ\PRXV HYDOXD
HQYLURQPHQWY ,QVWUXFWRU\D DGHEVMLVQMIHBEDGRQVRSLF DQG LQ\
LQIHFWLRXV FRQGLWLRQV FK\WDUGLRESHRMLYV KRQKOLIJIKWHG W
RWKHU LPSRUWDQW LQIHFWLRXWGYSHBWHYHY DQG WKH EDODAQ
SDUWLFLSDQWY WKHQ PRYHG WIRQGLPUDRWWHH DV NH\ VWUHQJW
DSSURDFKHV LQFOXGLQJ LPDJDRQ\ ;HUDPUHDMMIAG D GHVLUH IRU D
XOWUDVRXQG PLFURELRORJ\ HD®LGNVNKRBRDVORW RBI\ I W XUH HVSHF
JXLGHG YLVLW WR WKH 63 =RR SHWHWLRDW \FRRBRIQMDWY 2QH U
DOORZHG SDUWLFLSDQWYV WR WHH MR/ GR Q JOIRW WRFH[WHQG WK
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OHDVW RQH H[WUD GD\ SDUWLFEKDWD UBYVWRUBOIMRZRPRIIHQ IR U F H (
WLPH IRU KDQGV RQ SURFHGXUFMHRODHAWDRYH HITRUW WUDLQLQJ
LPDJLQJ QHFURSV\ DQHVWKHVAIDDSDOFQ® WBDRIS@GLQJ DQG HTXLS
FROOHFWLRQ 3DUWLFLSDQWYV GHDRRVEKIBUWBN UHLQYHVWLQJ W
ZRUNVKRS DV EHWWHU WKDQ HEKSHFWHG %[ VQBXVZRUN WKH
H[FHHGHG H[SHFWDWLRQV DQ®UNYKRGWLWHDWHG D VPDOO EX
DQ\RQH ZRUNLQJ ZLWK DPSKLE DBQ DK DMKV H[WHQGV EH\RQG V
KLJKOLJKWLQJ LQ SDUWLFXODU WKH UHPDUNDEOH
GLYHUVLW\ RI YHWHULQDU\ SUR KH VILRQD @G PHS[KV BVDINV HUYDW LR C
SDUWLFLSDWLQJ OHGLFLQH :RUNVKRS PDUNHG DQ
VWHS WRZDUG EXLOGLQJ WKH VS
7KDQNV WR HIILFLHQW ILQD QF LLDHOT R DQHDG HPRI YW I B DD UG % UD]L(
LQ NLQG VXSSRUW IURP 6¥R 3DKOIRQIRQIDWRBIHKHKHU H[SHULHQF
'LOG 30DFH D VPDOO SRVLWLYHDEDO FQEH B FBIMHGE. QDULDQV
DIWHU WKH ZRUNVKRS ZKLFK LWWBHELH)IWKW HIEQWR. QWHUQDWLRQI
SXUFKDVH YHWHULQDU\ DQG KXWEIDSHZUEULGJH FULWLFDO JDSV
HTXLSPHQW IRU $$UN SDUWQHWQRY WH® XMW LRIDWQRVWLF VNLOO
LQFOXGLQJ 3DUTXH GDV $YHV RR®JIEEHQFH $V %UD]JLO FRQWLQ
%LR3DUTXH GR 5LR 6¥R 3DXORQHR] DISBROMMHY DQG VWUHQJIW
%LROUWILFR GR %XWDQWDQ 7RRQWWXWKHWWHHG IRU WUDLQHG Y
PLFURSLSHWWHY ZDWHU WHVWLURIBYWWR QD) ZLOO RQO\ JUR?Z
KXPLGLILHUV ZLOO VWUHQJWKHQ WKH GDLO\ ZRUN RI
WHDPV FDULQJ IRU DPSKLELDQV DFURVV WKH
FRXQWU\



'RUNVKRS 6HVVLRQV

4 XDUDWOH DWKH 6¥R 3DX®& =RR KRZ GCRZHGR IW

7KH P SRUBQFH Rl SUIRSHUTXDUDQWOH
$ QHVWHMD DQG LRXWOH VXU HUY LQ DP SKIELDQV
/ DERIDRY GIDJ QR DSS@HG VR DP SKIEIDQV 0 LFLRELIR®RI\

/ DERIDIRY GIDJ QR DSSTHG VR DP SKIEIDQV + HP DIR®&RJ\
" IDJ QRWAF IP DJ 1QJ DSSTHG VR DP SKIEIDQV 8 GMDVRXQG

' |DJ QRVAF P DJ1QJ DSSTHG VR DP SKIEIDQV ; WD\V

, QHAARXY GMHDVHVRI DP SKIEIDQV SDUDMME YILDO DQG EDRAMUDO

&K\ WIGRP \ FRW Q%D IO

(P HUIQJ 1XQI DAGMHDVHVIQ DP SKIEIDQV 7KHFDVHRI &K\ WIGIRP \ FRMY

&RP P RQ QRQ LQIHPARXY GMDVHVIQH VWX HQYLLRQP HQW

1 XWMRQRI DP SKIEIDQV XQGHUKXP DQ FDUH IRRG WP V
VXSSGP HOMWMRQ FKD@IQIHV DQG LHDWAG GIVHDVHY

$SSTDUWRQ RI FIQIFDOMHP IR®J\ VR DP SKIEIDQ P HAHH

© KDWKRX@ DQH MW YHWUQDUDQ NQRZ DERXVDP SKIEIDQ
DQDWRP \ DQG SK\ MIR®J\ "

0 DQDIHP HQWRI DP SKIELDQV XQGHUKXP DQ FDUH ( QUXUQJ Z HODUH
IQH VWK HVLRGP HOW

8 SGDWAVRQ DP SKIELDQ FRQVHUYDMRQ LQ %40 1O

+MRU Rl LOWI UDWG DP SKIELDQ FRQVHUYDMRQ DURXQG WH Z RUT
7KHWRGIRI $P SKIEIDQ$WN
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$YHUDJH VFRUH
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9 HW 3DNRVO XQLFLSDOYRSDUN LW
FROWLEXWRQ VR VKH FROVHUYDWRQ RI VK R
UHVEXHG 7 HP DVRELXV VSHFLHV DQG LW URGH
DV D QDWW UDOUH XJH | RUQDWYH DP SKLELDQV
1O/ D3D] %RQYLD

KH JHQHOPDWRELXRXWK RI /D 3D] %ROIKH.BRROMWUYDWLRQ S
FRQWDLQV VRPH REMHKMH UHKDELOLWDW I7GID PRWRELKAVXHG DW
PRVW HPEOHPDWLF DERIBULQJ IRU DPSKLELDE&VW\ 3DNRV %LRSDUN
WKUHDWHQHG DPSKLEHW®XHG IURP YXOQHUDEOH
VSHFLHV LQ WKH $QGHW $PWQRBRQV VXFK DWHMOZHHI®O DQG
WKHP WKH 7LWLFDFDNVULDEHN VURFH ZIPARSQ WNKHHFHLYHG D
7HOPDWRELXWBEGCHPALYDPHZRUNHRIVR@ X LQGLYLGXDOV EHORQJ
WR WKH /DNH 7LWLFDFPQX¥HWMDWLRQ SURJUDPPDWREHRFYHV RQ
VI\VWHP IDFHV VHYHUH VHSDUDWH RFFDVLRQ\
SUHVVXUHV IURP SROGNWKROQPRUH WKH %GIIBPDWRELXY FXOBGV
KDELWDW GHJUDGDWVYRQYMANKIDY D QDWXUDE QROWRELRY FI PDU
LQWURGXFWLRQ RI HPRPBKE VISHFIMSHFLHYV RI WKHKHVH LQGLYLGX
LOOHJDO WUDIILFNLQ®WHUKNPOHD Q 'U\ )RUHVRXHG IURP PDUNH\
FRQVXPSWLRQ DQG WRRUHJLRQ FRQWULDXQWGLQBWWDXUDQWYV H
SUHVHQFH RI FK\WULW K HQQWHKEIRQAVHUYDWLEBQRIWIP LQ FULWLFDC
FRQWH[W WKH 9HVWORFBRVOHYHO LQ WKRYBERWRZGLQJ SRRU
OXQLFLSDO %LRSDUNKBDIOWDW ORVV GXH WRDOWEDQVHYHUH VWL
ZLOGOLIH VDQFWXDUV ®WRFDW H G WR SRRU KHDOWK 7KL
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UHIOHFWHG LQ SRRURE®GRI WKH SURJUDPDS PDRQYDO IURP WKH 1
FRQGLWLRQ VNLQ OMVDURQYHUV ZRUNHG Z(IQWK WRKPHQWDO $XW K
HFWRSDUDVLWHYV DQELRSDKN V WHFKQLFBVX M HOJFRDQEP IRU WK
EDFWHULDO ORDGV [DLFONGROLYHWRKDUWH W D N HUD/QW RHPHQW D QG
UHVXOWHG LQ KLJK PRWUWD@IMWKHQ WKHLURDRAHUBIHLRQ RI $P S
UDWHV , 0 FXFOMKR/ZHEBI DPSKLELDQ QDW X DDA WKKMVORVW\ 3DNRV
WKH JUHDWHVW Y XO PHODEHPHOW DQG FPUWRSDUN /D 3D] %RO|
ZLWK D PRUWDOLW\ BBWRC3O\ DQ DUHD BNWRJIJUDP HQFRPSWKMH
DWWULEXWHG SULPDVBEFMWRFWNRIB\ SUH S DYIHIO DRUN MIRKWIL W K H
GHWHULRUDWLRQ WKKXVEDQGU\ RI UHVFXARQVHUYDWLRQ RI WK|
H[SHULHQFHG SULRU DAPRS KIHEAFDXQWV E\ D WHBRCRQHUDEOH JURXS
SURIHVVLRQDOV LQ YRDVOIDLOPHWOW PDLQWI
$V D ILUVW VWHS LQ PMKGLFLQH ELRORJ\ DQG BGXPDWLRQ &XU
FRQVHUYDWLRQ SUR JADIUH %LRSDUN KRXVHV  LQ
VSHFLDOLVWYV IURP WKH %ROLYLDQ RI7 FXOMX® LQGLYLG
$PSKLELDQ ,QLWLDWL®H %$WKH %093 REWILQMHG PDUPRIDBMFXV

2QHRI WH  7HP DWRELXVFX®OXVVSHAP HQVKRXVHG DWAH %0 93 FXUHQWD GFDWG LQ RQH R WH |RXUDT XDUXP V
IQWHH KIEMRQDUD k $UMLRO X R]
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DUH XQGHU FRQWURO/®RHXWLRQ IRU DPSKLEBBEQQHOOD VEQQOMDR

FRQGLWLRQV DQG ELRREVNUYWWLRQ VSLQ\ WRDG WHUUI
SURWRFROV WKDW LQFOXGH LQLWLDO VSHFLHY DGDSWHG \
FOLQLFDO HYDOXDWLRM % XRSIOLWA RY DO QDWXAMLAURQPHQWY FR
PDQDJHPHQW DQG EMKDYLHR UPW QDWLYH RI LQYHUWHEUDWH
PRQLWRULQJ DPSKLELDQV RI WKH /D SR$XODWLRQV
YDOOH\ e 30HXURGHPD FLQHU
.QRZLQJ WR FRQVHUYH IRXU H\HG IURJ
HQYLURQPHQWDO HG XF D\ GR @HRL W R DVVRFLDWHG ZLWK
UDLVH DZDUHQHVV DFRQVHUYDWLRQ HIIRUWWHWXRUDU\ SRQGYV
YLVLWRUYV %LRSDUN SOD\V D YLWD/OHQRIOMLYY VR WKH

UHVHUYRLU RI KHUSHWRORDQFRPOWODQGV
7R VXSSRUW WKH HGGEDWURDWOQDWLYH WRWRIOK G W\L RY®KYDQ
DQG DZDUHQHVYV UDLVQQYHHISRWBWMDQ Y DO OH\W UHMKILWR J FORVHC
IRU YLVLWRUV ZH FUMBPM/ PG RDSPUN [IRXU QDDWMWRHFLDWHG ZLWK [
DUHD ZLWK RQH H[KL2EWFLHY KDYH EHHQ UHRARVUKWHGDFWLYH GD\
DTXDULXP LQ TKIWKDDAW UHIJIXODUO\ XWLOQIBKWKH B®MWMHUUHFF
UHQRYDWHG LQ ZER& I\WKH YHIJHWDWLRQ BDQGVV PHWDOOLF FI
DGGLWLRQ RI WKUHHDD®GEOWERGDRLFURKDELRVDWYVHFWY DQG DL
DTXDULXPV 7KLV DUHD ZKLFK
IHDWXUHV WKH JLDQW MDR/ N WURWKHFD PDUMASLD WD] 9DOOH\ UHJ
VWUDWHILF VSDFH IRU PDUVXSLDO IURJ VDQEAUFBHGVRQWHQVH XU
GLVVHPLQDWLQJ LQIRURDWXRRDG PLFURKDBUWMBMWXYUH ORVV RI ZH
DERXW WKH VSHFLHVY DOQGGVKXKUXEE\ YHIJHIWDPGVERQOXWLRQ GUD
WKUHDWY LW IDFHV LQ LLWWY WQHDAWIREIOFWLRHGKHEHQIGNDELWDWYV |
KDELWDW 6R IDU LQ ROWWKH PDWHUQDO/ ESHRRIMDVW 7KH %093 %
%093 KDV UHFHLYHG DQVDF DQG VKDOORZ %I RRMS\WKHUH 5HVHUYH
DYHUDJH RI YLVLWRUV SHU
PRQWK 7KH LQWHUSUHWLYH
GLVSOD\V DTXDULXPV DQG
FRPSOHPHQWDU\ HGXFDWLRQDO
DFWLYLWLHY DOORZ IRU
FRPPXQLFDWLQJ LVVXHV VXFK
DV SROOXWLRQ LOOHJDO WUDIILFNLQJ
DQG WKH LPSRUWDQFH RI
FRQVHUYLQJ KLJK $QGHDQ
DPSKLELDQV 7KH DLP LV WR
UDLVH DZDUHQHVYV DQG IRVWHU
SRVLWLYH IHHOLQJY WRZDUG WKH
VSHFLHYV DPRQJ YLVLWRMMKTXISD KHDGZ L0 H Z DUWGHQ R WH DP SKLEIDQ DUHD DVWiKH %0 93
PDNLQJ WKHP SDUW RI WKH k ' IHIR( O D@RQDGR 9HDUEH
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PDLQWDLQLQJ SHUPDQHQW
ERGLHV Rl ZDWHU VXLWDEOH
WHPSRUDU\ SRROV GXULQJ WKH
UDLQ\ VHDVRQ QDWLYH
YHJHWDWLRQ DQG VKDGHG
PLFURKDELWDWY FRQVWLWXWHV DQ
XUEDQ UHIXJH RI KLJK

HFRORJLFDO YDOXH ZLWK VXLWDEOH
KDELWDWY IRU UHSURGXFWLRQ
FRQWULEXWLQJ WR WKH ORFDO
SHUVLVWHQFH RI WKHVH
SRSXODWLRQV

7KLV GXDOHURODWRN

FULWLFDOO\ HQGDQJHUHG VSHFLHYV
DQGQ VUWKXKJIH IRU QDWLYH
VSHFLHV SRVLWLRQV WKH
%LRSDUN DV D PRGHO RI
FRQVHUYDWLRQ LQWHJUDWHG LQWR
$QGHDQ XUEDQ ODQGVFDSHYV
)XUWKHUPRUH LW LV D VWUDWHJILF
VLWH IRU LQFUHDVLQJ DQG
SURPRWLQJ WKH FRQVHUYDWLRQ
RI LWV IDXQD WKURXJK
HQYLURQPHQWDO HGXFDWLRQ

SRWHQWLDO DQG FKDOOHQJHV RI
WKH DPSKLELDQ FRQVHUYDWLRQ
SURJUDP

2YHU WKH VHYHQ \HDUV RI WKH

DPSKLELDQ FRQVHUYDWLRQ

SURJUDP DW WKH %093 WKH

WHFKQLFDO NQRZOHGJH IRU

PDQDJLQJ WKH VSHFLHV KDV

EHHQ DFTXLUHG DORQJ ZLWK WKH

FUHDWLRQ RI VWUDWHILF DOOLDQFHYV

ZLWK LQVWLWXWLRQV VXFK DV %$,

DQG %%$*2 /DERUDWRULHV RI

%ROLYLD 6 $ ZKLFK SUBMbGHOV0 RHR 3K GXUQI WH SK\ MFDCHYDXDWRQ RI RQHRI
WHFKQLFDO DQG ILQD Qi D@ SKEDQVKRAVHGDAKHY%0 93 k ' IHIR (- 0 DEBRQDGR 9HDLGH



1 HZVBWMUL R " HAHP EHU
,661

VXSSRUW IRU DPSKLELORH QUHG IRU FRQWLRKRQWHJIJUDWLRQ R
UHVSHFWLYHO\ )XUWKHWRRHPHQW RI ELRMHFXUR@AHQWDO HG X!
WKH FRQWLQXRXV KHPWRMKRFROV LQIHFWDRBSWY IGHE HFRDW HUYDW L
PRQLWRULQJ E\ WKH GODBQRVLY DQG GLYHUVLILEDWLRQ
SURIHVVLRQDO WHDPRIDIRFRGWDQYGEHOULQJ 58RRBOKYILIRQV
LPPHGLDWH DWWHQWWRQRVZEBEQW SRLQW D YHWHULQDU\
QHHGHG VWXGHQW LV FXUUHQWE\H[BUNLEDFH RI Wk
RQ WKH SURGXFWLR@RNRWBXKQLFLSDO %LR
7KH PDLQ FKDOOHQJH\MY® MRIGY ILVK VQDHPRQIDKD® DGYLFH D
VKRUW DQG PHGLXP WWXWOPHOODYV IURP %$, DQG WKH
LQFOXGH FROODERUDWLRQ RI %
,QFRUSRUDWLRQ RI/VEKRIUDWRULHV Rl %RC
7KH KHDOWK VWDE®%QRIDDVWINR QORVR LQ VIGHPRQVWUDWHVLWED W
7 EXOMXWHU LWV FRQVHUYDWLRQ DFWERQVHRUYDWLRQ LV D Y
DGPLVVLRQ GXH WHRHWKBWREHRYHYV VSHFLHV WKUHDWHQH(
VHYHUH SUH UHVFXH WUDIILFNLQJ VXFK DV
GHWHULRUDWLRQ DRCHWOHDIHPHQW RTHOPDWREHXY¥W XVKH
LQFUHDVH LQ LQIUDXMWVWXEWK PHFURKDELWDHVW URK WKH %LRS
DQG SHUVRQQHO IRDWLYH VSHFLHV HWSHFRDDIONLRQ DV D QL
JURZLQJ SRSXODWBGR@LQJ ORQJ GU\ SHUHRGM IRU QDWLYH DF

( GXFDWRQDCDRYW LQ WH LQI RUP DARQ VHRRUDERXWIMH | RXUDP SKIELDQ
VSHAHY WDWQDWLD@D LOKDEMIKH %0 93 k ' DQHD 0 RGN0 RUHQR
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RI WKH GU\ YDOOH\ HMOHQ SR'SXODVWLRQ WR RSHKGEEBQVKBOHDVH |
HFRORJLFDO DQG HGXBEBWYRQBWY DIIHFWLQUR FRQWDFW XV YLVL
YDOXH UHLQIRUFLQJDIPBYKLUERO®\L QHVSHFLDHEOALWKRDIDEZ XV RQ
WKH FRQVHUYDWLRQ LRPISDRAOL@J WKH JHQXWRFELDO PHGLD
KHUSHWRIDXQD 7HOPDWREGLYWH 7LWLFDED

7KLV LQWHJUDWHG D$% ZRIDFRQVROLGDWH DQG
FRPSULVHEG WIWX H[SDQG WKHVH FRQVHUYDWLRQ
PDQDJHPHQWUWKXJIHHIIRUWY ZH LQYLWH

DQG HQYLURQPHQWDRUHGREDIMLRRQY LQVWLWXWLRQV RU
GHPRQVWUDWHY WKHLQGLYLGXDOV LQWHUHVWHG LQ
FRPPLWPHQW RI WKHFROIBDERGDWLQJ WR VWUHQJIJWKHQ
LWV SDUWQHUV WR ERRG LZYRHIUN MR\ HVWDEOLVK
FRQVHUYDWLRQ DW WIHHIRFDIQFRWUIDLQLQJ

UHJLRQDO OHYHOV 7RENUZRWINRQDO VXSSRUW

LQYROYHV LQIRUPLQ BDWMWL.OHQYKLSY WKDW FRQWULEXWH
DZDUHQHVY DQG PRBARPMKBISURWHFWLRQ RI $QGHDQ
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6XFFHVW XOFU. RSUHVHUYDWRQ RI DP SKLELDQ
HP EU RQLF FHQY LQ D FRP P RQ VSHFLHV
VWLSHG P DUK | LRJ / LP QRG\ QDWW
SHURQLL DQG DSSQFDVMRQ VR VKH
HOGDQIHUHG / LMBINRKQ VWHH | UR]

5 DZ QQVRQLD QWEBHRKQL

U\RSUHVHUYDWLRQHRDMLOL]DWLRQ QXFIOWIDMWWUDQVH+HRUZHYHU
UHYHQW WKH ORVY7RIJHUP OLQH FKLPBIUBWR HIITHFWLYH SUI
JHQHWLF GLYHUVLW\UQW®DF\WRSODVPLF FEYRBFUHVHUYH ZKROH
GHFOLQLQJ SRSXODWLRWMHWFWQB8Q DQG DUWPHKILIBDID®Q HJJV DQG
HIWLQFWLRQV DOOREZQVKIRICRDQNMLRQ $QGOGHXHLWR WKHLU ODUJH
WHUP VWRUDJH RI JH@QIHWH © O %ROWRRLBK\BON FRQWHQW
PDWHULDO DQG UHGXFH FRVOWPVSKRBLDQ EHWZHHQ PP WR PF
FDSWLYH EUHHGLQJ FBRMHPADWLRQ GLDPHWHU &OXORZ H
.RXED 7KH FU\RSUHVHUYDWLRQ KDV ORUVEQHYHQWV
FU\RSUHVHUYHG JHQEWH® OLPLWHG WR VEHUPSURWHFWDQWYV IU
PDWHULDO FDQ EH WKHKIZHGERDGGEHQRPH ZBHRKKGKIDWLQJ WKH FH
XVHG WR UHFRYHU OEWHWHHQ VXFFHVVIXO LQOWHHHWYDO)\ IRU VXFFH
LQGLYLGXDOV YLD LHYPGWQRHUHG VSHFLHMU\KGXEBRBEUYDWLRQ ¢
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DO 3UHYLRXV DONRWQHPBMUYP VWRUDJHFRRSUSHOWRLGY DWLRQ R
WR FU\RSUHVHUYH ZKRQRPHY /DZVRQ HWDPGKLELDQ HPEU\RQLF
DPSKLELDQ HJJV DQG HPE&URRSUHVHUYLQ2QO\ RQH VWXG\ KDV E
UHVXOWHG LQ GHDWIG G\WWHRWIRDWKIE HPEU\RRQE FFHWIE RQ DPSKL
IRUPDWLRQ Rl OHWKIX®V EHHQ VXFFHVVIX®PEQ\RQLF FHOO

LQWUDFHOOXODU LFHWKHDWHRRAFXBENMFLHYV RUVRYWHNVGI® YDWLRQ L
GXULQJ IUHH]LQJ DQGHVKRDZLQH FKLPHUDWROMB VSHFRGRG\QDV)

&OXORZ HW DO EHHQ SURGXFHG ZLWEHURQXNVNLQJ GLPHWK\O
'"HUDNKVKDQ HW DO FU\RSUHVHUYHG FHOOXOIRM>XGED '062 RU JC
*XHQWKHU HW DO HW:R®L HW <RVKL]DMLWHKHIRRU SRVW WKD.
DO 2Q WKH RWKHU KDHQL®J DEOH WR /DZVRQ HW DO

PDPPDOLDQ RRF\WHVFDWORGSSUHVHUYH DPSKLELDQ

HPEU\RV FDQ EH VXFHPEVWNR@QQAF FHOOV ZRXXOWKH FXUUHQW VW X(
FU\RSUHVHUYHG DQGHUSIFPREHEIHREDQNLQJHRBU\RQLF FHOOV IUR
SRVW WKDZ GXH WR WRBKUBLDMYOE\ DOORZLIQAUHKHW HPEU\RQLF

VLIH PLFURPHWGHSYORLG JHQRPH WR EE&DMWRDDG JDVWUXO
GLDPHWHU &OXORZ DIQWGDWDHFRYHUHG & O QORI XOWDWD CSRBRM L L
3UHQWLFH $Q]DU FRPPRQ $XVWUDOLDQ

IURJ WKDW VSDZQV IU}
$Q DOWHUQDWLYH DSHVRDWK RS XVROMKEYLVQ FDSWLYLW\ &HOOV
FU\RSUHVHUYH GLVVEBPEDWWRPD PH[EFMRLQIPPEU\RQLF VWDJHV E
HPEU\RQLF FHOOV IRAH@OHVIMXGZHG DPSKLEVWQXOD DQG QHXU;
WR SURGXFH FORQHVPRGMOMH %OXP 2WWFU\RSUHVHUYHG ZLWHK
SURGXFWLRQ RI JHUPAOQ®N HW DO WKHHHUJH BURWRFRO ZL\
FKLPHUDV ZKLFK FD@P OUGBRURLY R|I VXFFHREYISDLUHG ZLWK GLII

VXFURVH FRQFHQWUDV

DQG

&HOOV IURP DOO HPEU
VWDJHV VKRZHG VLJQL
KLIJKHU SRVW WKDZ UH
WHUPV Rl PHPEUDQH L
DQG FHOO FRQFHQWUTL
FU\RSUHVHUYHG ZLWK
'062 DQG VXFURVH

*DVWUXOD DQG QHXUX
KDG EHWWHU UHFRYHL
EODVWXOD FHOOV GXH

VPDOOHU FHOO GLDPH

JUXWH  /HWO DBIWMSHG P DUK [RJ / lP QRG QDWMVSHRQL k 5RWKDQ RQ WKH UHVXOSVMWU R DW
3DWIO5LI KW/ IWBIRKQVWHH I LR] 5DZ IQVRQID OVBIRKQL k 5RVHB SWRQ 062 DQG VXEURYV
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JLUXWH  3UH IUHH H DQG SRWMKDZ IRUP HP ELDQHIQMIUW  $  DQG FHOFRQAHOWIMRQY %
IRU/ SHRQLHP EU RQIE FH@Y WDWZ HUH F) RSUHVHUYHG Z LWK ' 0 62 SDILHGZ W RU

VXARRWM

ZDV XVHG WR FU\RSUHYHYWWWLIDWH '1$ DOQ&EDPDJH DQG HSLJHQH\
QHXUXOD FHEDIWVLQRRIGLDHQHWLF DOWHU DWMRHIWOWKBQV . XWO X
OLWWOIRMRK/QD/\RULD KDSSHQ GXULQJ .RFDEDV ‘DQJ HW
OLWW OHR\QRMPLODQ HWUDRSUHVHUYDWLRQ 7KH
ZKLFK LV HQGD QUPMIH\WEXYV IRU VXFK VWXGLHV
8SWRQ HW DO UHIOHFWV WKH IDFW AMKKIDQWI RWHS W\R WR H
EH VXFFHVVIXO ZLWKFRQVLVWHQW QXFOHD!
3RVW WKDZ UHFRYHUF WHRBXNGIWHGBYHG FHOAV WWRWRFROV LQ QF
LQ DURXQG PHPEUDH®RPH PXVW EH LQWPSWLELDQ VSHFLHV X
LQWDFW FHOOV )LIJXBWXGLHWRQ ILVK JHER\RSUBVHUYHG FHOO
UHSUHVHQWY WKH ILBUWR SHISRMUWYBRWLRQ BPYKLELDQ 17 UHVHDU
LQWDFW HPEU\RQLF FMHHB®R UWHARBYHB\GDPDMXBRHVVIXOO\ FRQGXF
IURP D WKUHDWHQHGHSLJHQHWLF DOWHUBXURQV WK RPYW WR O
DPSKLELDQ LQGLFDWVLIQDZWHKDM WHEOV 5EHWQMRXHWRIOPDQ\ VSH|
DSSURDFK PD\ EH YDOXDBQHVIFR 5REOHVDPSKLELDQV ZLWK KLJ
D FRQVHUYDWLRQ WRERRQIFNFWLQJ VLPLODRI VFORQHYVERIQQJ SURC
DPSKLELDQ ELREDQND®SKLELDQ HPEU\RQEZEWKOHPEU\RQLF FHOO
FDQ KHOS RSWLPL]H RIKMXFK VWXGLHV ZDV
)XWXUH GLUHFWLRQVFU\RSUHVHUYDWLRQ BREWRFRIDNLRQ *XUG
)XWXUH UHVHDUFK R@KURXJK WKH XVH RI6DEGRWHW HW DO
DPSKLELDQ HPEU\RQIMXFK®Y DPLQR DFLGY¥DRIWH RI WKHVH VWXGL
FU\RSUHVHUYDWLRQ SRRXIDRLQHV WR UHGXFIKLEBLDQ 17 GHFOLQ
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YUXWH  3WH 1UHH HDQG SRWWKDZ IRUP HP ELDQHIQMIUW  $ DQG FHOFRQFHOADARQY % IRUS
OMBIRKQLQHXUX® FHOY WDWZ HHFY RSIWMHOHG Z WK ' 062 SDLHGZIW ~ VXARW ' 6

ZDV UHSODFHG E\ PDPWPHWOK D@ G FU\RSUHVHHKYHE FHOOV

17 %OXP 2WW 7ZR WDGSROHV ZHUH *S{¥RELEPH g0 DL ZHD: 0
UHHZ RQ WHSURGXPAYH

*XUGRQ *XUGRQ ZLWK IUHVK HPEU\RQLFEmé@J\{W,RU

OHOWROQ '"HVSLWKRZHYHU RQO\ RQH Z DRtoBudMEG i Hocoos HHG

DPSKLELDQV EHLQJ WAKORPRVWHDQLQJ W K D W IR KI4DQ VSHAHV $QIP
WKUHDWHQHG YHUW HEHDMOR SBPRYSY ZDV RQEWU@%H W R
LQ WKH VL[WK PDVV HYWHQ¥FWI@W HUUH G FHCS@Q)%BZM%PR%
17 KDV QRW EHHQ XVRAIGHLRRWWHDGYDQFHG VAY RN WG DoGP RGHO
FRQVHUYDWLRQ RI H@ODNDIHWHEG ZDV Q H X U X KXPDZI HWWMKGVHDVH &HDY
DPSKLELDQV .RXED FIDRSHHVHUYHG FHO O VMWWV

1RYDN %UDQG HVW®OFDWHVY WKDW WKH 17

. 5/ ORRQH $ 3HMIV

6RPH HQGDQJHUBGREWGXUH QHHGYV |xu%$( 0 RUDO /
HIWLQFW DPSKLELDQRRQIPLKDWHRQ WR L QF WD V-HsSélisobivs
IURJHQ GLSORLG FHOOQWH OGS CRIOMEROMHH G L Q G L:YOD®X D O - *

+HUULFN 1RYDNZKLEKWEZH DUH FXUUHQ\Q@L\?P & o SHVXUHAQ]

HW DO DQG 17 ZRWNKHDJ RQ UBLR'GX' 'UNW“M W'DQQR'@J'GDW““DQG“""G

RQO\ PHWKRG WR UHFRYHU EIREDONQ) 5HSLRG) HIID

JHQHWLF GLYHUVLW\ IURP VXFK 5 5

PDWHULDOV 1RYDN 5\GHU HW * %ON$ <DYX] 0

DO ' HP IWUDQ 7 $[ RRVDS
UHVRXUAH XOYHIWELDW P RGHO
| RUUHI HOHUDWRQ DQG EH\ RQG

8VLQJSHUBYLD PRGHO " HYH®RSP HOWO \ QDP LEV

ZH DWWHPSWHG 17 XVLQJ ERWK
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5H HUHQFHY FROVIQXHG

e &O®Z - TXGDX 9/ .RXEDS$ - $P SKIELDQ GHFIDHV IQ WH VE HQW [IDAMFHQXU Z K\ Z HQHHG
DWIMMG UHSLRGXPYH WIFKQR®J LHV $GY ([ S 0 HG %R0

e &O@®Z - 8S\RQ5 &O®Z 6 &U RSUHVHUYDAWRQ RI DP SKIEIDQ JHQRP HV VLD HAQJ WH + R® * LDIO

RY RSUIHVHUYDARQ RI P DWLODOKDS@IG DQG HP EU RQIE GIS®IG J HORP HV' 5 HSURGXPWYH WIFKQR®J IHV DQG
EIREDQNQJ DVVRRY | RUWH FROQHUYDMRQRI DP SKIEIDQV ( GV$- 61a $-. RXED + + HDVE R®I &6,52 3XEQKIQ)
0 HERXUH

e ' HDNKWKDQ = 1RNKEDRIRIKDKDLO  =DKILL 6 &U RSUHVHUYDARQ Rl %6XI RWAV YIUGLY HP EUl RV E\
YIWALIFDMRQ &U REIR®I\

e 'RQHMQ 6 & ODKRQ 0 - (VIXHUk ' %HQUDQ, * 3UFH/ & /HPPRQ$ 0O RUDU/HP P RQ (
*YOMHUS ORQV 3  9HUR]L7 3K\ ®RJ HQRP LFVIQIRWP VD J HQHUF LHYIMRQ Rl WH $XVWD® 3DSXDQ
WHH (RIV $QXWD 3HRGU DGIGDH  =RR®J IFDORXUDDCR! WH / LOOHDQ 6RAHW

o *XHOMHU-) 6HNL6 . ®IQKDQV) (GDWKWH. S5REHW' 0 0DXU3 ([ WD DQG LOWD FHOX@ULFH
IRWP DARQLQ 6V H, DQG,, ; HORSXV @HYLY RRA WV &U REIR®J\

e *XWRQ - % 7KH GHYHBRSP HQWCFDSDAW Rl QXFOLVENHQ [LRP LOWMMOQDCHSIWHIXP FHOYRI | HHGIQU
VBGSR®V - (P EWRQ [ S 0 RUSKRO

e *XUWRQ - % 7KHHIJ DQG WH QXFGXV D EDWBIIRUVXSUHP DR\ ' HYH®SP HQW

e *XWRQ-% OHWRQ' $ 1 XFODUWHSLRI WDP P 1QJ 1Q FHQY 6FHQFH

e +HWMN -5 $WIMMG UHSURGXPYH WIFKQRERJ LHY | RUHQGDQ HUHG VSHAHY FROVHUDMRQ GHYH®SLQJ
VRSKIMFDMG SLRRFRY Z IW @P WG DFFHW/ VR DQIP DY Z WK XQLT XH UHSURGXPWYH P HFKDQIWP V' URCEHSURG

e .RXED$ - * HQRP H UHVRXUPH EDQNV DV D VRRO RUDP SKLELDQ FROHUYDARQ 5 HSLRGXPWYH WIFKQR®RJ LHV
DQG EIREDQNQJ | RUWH FRQUHYDARQRI DP SKIELDQV

e RXED$ - 9DQFH & . $ SSTHG LHSURGXPWYH WIFKQR®J IHV DQG J HOHWE UHVRXUAH EDQNIQJ 1RU
DP SKIELDQ FRQMHUYDARQ 5HSLRG ) HIWO HY

e . XWGD6 7THDQMWKL7 .RIGH1 & RSUHVHUDMRQRI FKXP \D® RQ EOMRP HIHVE\ WH \WDZ
P HMRG & REIR®JI\

e .XWX\HU) .RFDEDVO 8 VHRI DP IQR DAGVIQIIVK VSHP FJ RSUHVHIYDARQ D IHYIHZ  $XVWQ %4RO

e /DZVRQ % &X®Z 6 ODKRQ 0 - &O®@Z - 7RZ DUBVJ HQH EDQNLQJ DP SKIELDQ P DWALQDQ) HP
@HY VKRUMMP IQFXEDAWRQ R RSLRWIRBQUWRGILDORH DQG R RSUMVHUDMRQ RI HP EW RQIE FHAY Rl WH I LRJ
/ 1P QRG\ QDWMV SHIRQLL 3/ R6 2 QH H

e 1RYDN %- %DQG 6 3KHDQ5 3TKW 6 5\GHU2 $ : M 5 - 7RZ DUGV 3 UDPWFDCRRQVHUYDUARQ
&BAQ 8 QGHUAMDQGQI WH' LEKRVRP \ %N HHQ WH + DMRUHVRI &RP P HIADODQG &RQVHUYDMRQ &RQQU
$QP D

e 1RYDN%- 5\GHU2 $ +RXANO / : DDHU. S5XWHD/ S5XWHD% : DOHU6 $UHAYDV 6 6 $WRQ /
9HOHNDVHQ * ( QGDQI HUHG 3 HZ DONLVKRUH ( TXXV SU HZ DONL FRQHG |LRP  KIMRUFD®
R RSUHVHUYHG FHDY $QIP DY

e 3LHOAFH-5 $QDUO &U RSUMVHUYDMRQRI P DP P DIDQ RRA W | RUFRQVHUDWRQ R DQIP DQJ HOHWEY
9HWIUQDY P HGLAQH LOMUODARQDO

e SIHVR O ) ODUAQH 3DWRU) &KHUHIXIQL2  SREGNV 9 ( YDO(DARQRI JHEWDIMK ' DQR LHUR 3* &V
YIDELOV DQG' 1 $ GDP DI HXMQJ Gl HHOWAY RSUIHVHYDARQ SIRRFRY 7KHURI HQR®RJ\

e SIMR O ) 5SREGV 9 &U RSUHVHUYDMRQ &DXVHV* HOHWE DQG ( SLI HOHWE &KDQJ HV LQ =HEWDI VK * HQIVZO
5IGIHV 3/ R6 2 QH H

e BLUQRIMW- %41JJV5  +XPSKWH 5 5 1 XFODUWDQVSOQIMRQ LQ WH D RRWD' HY 94RO

e 8S\WRQ5 .®S7RNHU. 1RDQ 1 : DMH 6 ,EERVRQ $ 6WRAN 6 3DMO5 -REQQ 3 &OBZ -
0 DKRQ' 0 7RZ DUBV DQ QWM UDWG DSSURDAK VR DP SKIEIDQ FRQVHUDMRQ D FDVHWWXG\ RI WH
/ IWBIRKQVWHH LRI / MRUD QMBIRKQL $ X\VIADIDQ =RR®J MV

e : DY/ /L: /IX< 'WGIDN$ &KDQ = /IDQ < : DQJ < 0D ; 7DQ / +H= 6SHP LGIOH
BXSSOP HQEMRQ ( |IHPAYHD ,P SLRYHVWH 4 XDOW Rl 0 RXVH 2 RA WV $ WU MALIFDMRQ ) UHH] LQJ $ QUR] IGDQW

e :RRL. ODKRQ 0 6KDZ - &O®Z - &U RSUHVHUDMRQ RI RRA WAV DQG | RUEX@UFHDY Rl WH FDQH
VRDG 5KIOH@ P DUQD &U REIR®JI\
e <RKIDNL* /HH6 3WRGXPUARQ Rl @YH IMK GHUYHG [LRP LR HQJHWP FHOYYIDJHP FHO

WDOQVSOQIMRQ 6WP  &HOB HVHDURK
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