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$QQD ODULD &KHUXELQL 8QLYKBRIWBLEDWRWHQWR ,WDO\
DQQD FKHUXELQL DW XQLVDOHQWR LW

JUDQFHVFD $ULFL 5DGERXG 8QHWHKHVDWQGMWPHIHQ WKH 1

20JD .X]QHWVRYD $DOWR 8QLYHUVLW\ )LQODQG
OLKDHODbL3ULNRS -HFNVWDGW 78 "UHVGHQ *HUPDQ\

DbTUd][ ;X]Zb P]S 22]cPRch

(:0 ZHE VKW HAV Z HXURSHOY RP HACP DVRU

(:ObFRQYKEOQOBEDBDD %LELDQH 6FK-QOLHEb FEV DW FDP DF XN
(:ObGHSXW\ FROMROQRIHWPHULWDb HOHQD UHVPHULWD DW DDX D
(:0 HPDLOBODWWLQ /HVFKNHb N OHVFKNH DW OH DF XN

2WKHU RUJDRDULWRWILRQUDU DLPV WR WKH (:0

7KH (XURSHDQ ODWKHPDWLFDO 6RFLHW\ (06
KW ZZ77 BHXUR P DM VRFHX

(06 :RPHQ LQ ODWKHPDWLFV &RPPLWWHH
KW 7277 HXIRP DM VREEX FRP P ZRP HOKW O

&RPPLWWHH IRU :RPHQ LQ ODWKHPDWLFV
KW8 777 PDKXQRORJ FZP

JUDQFH )HPPHV HW PDWK2PDWLTXHV
KW ZZ77 IHP P HVHAP DMKVIU

8. /06 :RPHQ LQ ODWKHPDWLFV &RPPLWWHH
KW 7277 ®VDO-XNDRWWAY Z RP HEP DM\VERP

“RE DQQRXQFHPHQWV

KW8 777 P DM NREVHRP
KW ZZ77 NREVDEXN

KW ZZZ HXUR P DM VRFHX NMEVKW O

OHPEHUVKHSPHPEHUVKLS IHH FDQ EH SDLG E\ FUHGLW FDUG RU
3Db\SDO YLD WKH (:0 ZHEVLWHRRVUKE\ ( GAUHFW WUDQVIHU W
EDQN DFFRXQW )RU PRUH GHWDLOV VHH

KWEB BHXURSHDQY RP HICP DMVRJ CERX\WKXY P HP EHKIS
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https://sites.google.com/site/ewmgm18/

5>A4F>A3

'"HDU 5HDGHU

J)LUVW RI DOO , ZRXOG) ODQ AHWR I@WIEMP iX]QHWRRWRH HGLWR
WHDP DQG WRWPKDQ@BVODAIKR\GHFLGHG WR VWHS GRZQ DbVRGRRMHO

7KH (:0 1HZVOHWWHU LV LQ JHQHWID\DHGQMWG LZAD WOI\G HUR LW HP ® W
DQG KLJKOLJKW FXUUHQW RU IXWRQH RHHYRHRQUN VS O\ W B IQV LIPG R |

ZLOO EH WKH WK ELUWKGD\ RIW :DRXQG EWHKRSRUMDQW W
WKH EHJLQQLQJV RI WKH DVVRRLBWRBQHLQVSBDUWICAX QKR ZRH U
/IDXUD 7HGHVFKWLRAG/ POIOIDVFLQDWLQJ VWRULIHWP DXQO30 ZR.I0 9 QW
FKDQJH WKLQJV VR , DVNHG KHU KMR IV RDDQUGM DARWW B R ¥ WWK¥HORH
FROQWULEXWHG KHU WDOH RI WKHWKHBWX & FRIDWQA Y D )|
ORUHRYHU KDV EHHQ WKHHPWHKVEHWWKIGW K DKWLV B H YK W O\
VLVWHU R| &ROB@O®H *XHOPRBHG IRU XV DERXW WKH FHC

$QG VDGO\ WKLV \HDU ODU\DP OV KHFPNKOLFIL DR DUWHD WKAD ILU

DZDUGHG D )LHOGY PHGDO SDVVRGVWKBD\$V¥RKRH BLWYVRGHQW

ODWKHPDWLFRWLESEBGXQWVNHB\KXHU FROOWHDKXGHRIPWYIHPRUDWH
ODU\DP V OLIH DQG DFKLHYHPHQOWY LQ D EHDXWLI X

%DFN WR WKH SUHVHQW ZH UHSRWW 8QRAMHFWL D) G B DR Q VR |
GH *HHURP (7+ =% ULFK WERIBH\WOHLL Z]FBYNDD XVD Q@B UDQEDKH G L
IURP .7+ 6WRFNKROP $QG DV D OO UQHVUHIRE® GRULM WWHEH ZL
OLKDHOD 3ULFRSHNEMYMDHG WQEERGKHWXDUW 6PLWK WKH IDVFI
OLIH DQG DGYHQWXUHV RI (OL]HEHWK\ SWRIGPS®\ SLRQ

)LERDOO\ ZH WKRXJKW LW LV WIHWH QHEZ FLO'RHWW KM 1HHE KRISW WR X
ORRN

'LWK EHVW ZLVKHV IRU WKH QHZ \HDU

$QQD 0ODULD &KHUXELQL

1(:6/(77(5
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6DUD =DKHGL .7+ 6WRFNKROP \
KHU UHVHDUFK HQDEOHVY JURXQ¢
ODE LQQRYDWLRQV

& 2><18=8=6 & 0 ;854 8=
?78;>B>?7H 2>34

O:3 ‘H UHYLHZ D ERRN DERXW WKH O
UHPDUNDEOH (OLJHEHWK )ULHGP

<0C74<0C828B FRQWULEXWLRQ WR FU\SWRJUDS

‘H VDW GRZQ ZLWK 6DUD YDQ GH *HHU
(7+ =%2ULFK WR GLVFXVV KHU IDVFLQDWLRQ
ZLWK UDQGRPQHVYV

30A8=6 C> ( 4F< CDA=B
A48<068=4 "

0DU\QD 9LD]J]RYVND SFROH 3RO\WHFKQLTXHMXUD 7HGHVFKLQL /DOOL DQG 0

)2G2UDOH GH /DXVDQQH VKDUHV KHU VWRIVA¥YW¥QHQbVKDUH WKHLU PHPRUI
DQG GUHDPV LQ PDWKHPDWLFV HDUO\ GD\V RI WKH (:0

1(:6/(77(5
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$PL 5DGXQVND\D DQG /LO\ .KDGMDYL
UHPHPEHU WKH OLIH RI ODU\DP
OLU]JDNKDQL

1& 8= 5>2DB) #$
5A0=24

&ROHWWH *XLOORS2IBRRIFULEHYV KRZ
HW PDWK2PBWOHEMDOWHG WKH WK
DQQLYHUVDU\ DQG RWKHU HYHQWYV

1(:6/(77(5
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ODULH )UDQ"RLVH 5R\ VKDUHV D
RQ WKH SURJUHVY DFKLHYHG GX

A4?>ACB

6WRULHYV IURP ZRPHQ V HYHQWYV
WKH JOREH

=4FB 0=3
4E4=CB

/IDWHVW DSSRLQWPHQWY SULJH\
HYHQWY DQG WKH QHZ (:0 PHQW|
SURJUDP



,17(59,(:
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<OC74<OC828

,17(59,(: :,7+b6$5% 9%$1 '( *((5
% < o,+$u$ 35,&23 -(&.67$"'7

6DUD YDQ KGMHV*HHHQ )XOO 3URIHVVRU DW
6HSWHPEHUD b+HU PDLQ IHRD® LRFIDWDH \
VWDWLVWLFV ZLWKbVSHFLDO BQWHUHRW

7KH IRFXV SRLQWY DUH bHP®ILWDADIORQUR
PDFKLQH OHDUQLQJ PRGH O b\SDQHRMRUL
VWDWLVWLFV

6KH LV D PHPEHU RIbYHU\ SUHMWWWKIR XV
5HVHDFK &RXQFLO RI 7KH 6ZL\DWbLIPWLRQ
/HRSROGLQD *HUPDQ 1DWLRQELKH $FDGHP\
,QWHUQDWLRQDO 6WDW LV W KFDOQ \QV M X\
ODWKHPDWLFDO 6WDWLVWLFVKI6KHRANCD |
'XWFK $FDGHP\ Rl 6FLHQFHV DRQIBUYRHN ®G
6RFLHW\

3KRWR FRXUWHV\ Rl 6DUD YDQ GH *HHU
I, WKH VWDWLVWLFV DUH ERURQJ WKH«RYRELGH\BRRWE MWKHRYHU WKH SDVVLR(

QXPEHUVI VDLG (GZDUG 5 7XIWH DERXDWQ®XR XK DUHVBIWRIFKDWHY \RX LQ WKH |
DUHD bb

1(:6/(77(5
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,QGHHG ZKHQ , VWDUWHG ZIRWKPVWDWLVWLVFRMDV H WHRGWFWMKH HPSLULFDO BHIVIRRG |
PDVWHU WKHVLV LW ZDV QRW\WD BOWAKDW SRSXOPILQRRE ®WUR VSHFLILHG SMKRIWRIARO
FKDQJHG 6WDWLVWLFV LV QRJERIHU FRQ\QFRW BHRG \DLVEBHLIRU KXPDQ EHLQJV DQG F
2Q WKH FRQWUDU\ LW LV D PHU\ H[FLWLQJ VWUHDRQUMWK WKHQ HYDOXDWLQJ B@WD DQ
QRZDGD\V 6WDWLVWLFV KDWWDPEDWWDQW LIN®R R RMKHH R QRAH VKRXOG SURBDEO\ IROO
CPDFKLQH OHDUQLQJE CGDWWHKHRHEFHE RWHOWKRIEK®DRDIRIRRRDY RQH FDQ QWDNLQJ U
GLVFRYHUHG VWDWLVWLFV DYOHZDMHER W K UGN MIEFRXEN. BICWMQRQWR DFF R XQW L% XW/K IHV
7R PH LW LV D PL[ RI SKLORVRSK\ DQG PDWEWRPAMWRQH FKDQJHV RQHEVHPGQ® DD IW
7KLV PD\ OHDG WR VR FDOOHIKK UBI®X®\8R
WKDW GR QRW VKRZ XS LQ QHZ WDXQGLH V
<RXU IDWKHU ZDV D IDPRXV SV\FKRORJLW VW RZHKRKWWOXGEHRFH WR SURJUHVV

WKH SVI\FKRORJ\ RI SUREOHP VROYLQJ +RZ GLG KH

LQIOXHQFH \RXU GHFLVLRQ WR EHFRPH D PDWKHPDWLFLDQ"
<RXU FRQWULEXWLRQ WR WKH/DUHD
&RXOG \RX VXJJHVW VRPH DSSURDFKHV WKDW DUH KHOSIXO
DOORZHG D EUHDN WKURXJK LQ WKH
WKH SURFHVV RI IRUPXODWLQJ DQG UHVROYLQJ DEVWUDFW
DSSOLFDWLRQV Rl SHQDOL]DWLRQ P
WDVNV"Db
XQGHUVWDQGLQJ RI KLJKCGLPHQVLF
R LQ JH%RPLFV RU PHGLFDO LPDJLQJ |
7KHUH LV D 'XWFK FKLOGUHQEV VRQJ ZKLFK , WUDQVODWH

FRQFHLYHG ZLWKRXW LW b

7KUHH WLPHV WKUHH LV OLQH :KDW GR \RX WKLQN LV WKH ELJJHVYV
(YHU\ERG\ VLQJV KLV RZQ VRQJ VWDWLVWLFV LQ WKH ODVWKHOI FH
7KUHH WLPHV WKUHH LV QLQH IXQGDPHQWDO SUREOHPV WKDW \RX
$OLFH VLQJV KHU VRQJ LQWHUHVW LQ WKH WRGD\EV VWDWL

$QG ZKHQ $OLFH LV ILQLVKHG DUIQHWRERYH VR@H W EYW VY | Q J L Q VSD

KDYH WKH QH[W SHUVRQ VLQJ RLVYRKRIQJ :KHQ , ZDV DERX

\HDUV RI DJH P\ IDWKHU DVNHBHY +RZ PXFK LV V\@UI.I:II-N/\/I'E' VD\LQJ LW (
WKUHH"E , LPPHGLDWHO\ DQVEHWHG C1LQH RI A 7
SUHWW\ FRPSOLFD

JUHDWO\ LPSUHVVHG P\ IDWKHK KHQG , FRXOG LPD

GLGQEW NQRZ WKH VRQJ 6R P\ IDWKHU EHOLHYFGH #0 ¢ Q G LW DOO L

PDWKHPDWLFDO WDOHQW DQXOWPRIMWKHY KRZ LW DOO VWDUWH

G
JUHDWO\ HQFRXUDJHG PH WR IRIORZ WKH PDWKH\A[LWE)F&QEJ_I P H F K D Q L\

<RX DVN PH DERXW DSSURDFKHRORUQRUPXOBEWRNI\ROGEWHPWLVWLFV LV XQQWEUBHG
DEVWUDFW WDVNV , GRQEW N@RGRUHWOO\ BKWHKEHHQWZIWKRYHP VWUXFWXUSD/UVHQBE V
SHUKDSV WR WDNH D ZDON DQGRVKLQN DERXWHQWGCHRCGLWXHKOWK KLIK GLPHIQQML RQDC
VRPHWKLQJ HOVH DQG WU\ QRWIWRHWKLQN BoBHROAW M LVR DE6O WKDUVHQHYVVOLYUBIMNWM\ VD
7KH VWDWLVWLFDO DSSURDFK WR WRYZHULGRRRCHFPWMHGAGVERY EHKLQG L WD @O D Ut

1(:6/(77(5
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6R WKHUH LV QRWKLQJ QHZ EXWHGKREXUUGQWBRGWOD@IJJHRPHWU\ 6R D ELW RI K
VRPH XQGHUO\LQJ VSDUVHQHVV7RGRD LV TXKXWB WRFFHEYHXDQG WKHUH JRMWHWKH OL
LW SURYLGHV D KDQGOH WR XQGHUVWDQG WR\GOBEQ WR GO VWDWLVWDMEVVZRRW
DOJRULWKPV DQG DOVR WR XQGHUVWDQG WRBNUWLWL BWERQ@KDOOHQJH

$ IXQGDPHQWDO SUREOHP WKDWUW IDOUR QRWQQ WAVEK)XWM BB HOLNH WKDWI BEXW RI FR
QHZ GUHVV LV WKDW SURFHGXDWY RQH EHL@GUBHYHO ZKXH® WW FRPHV WR SUHSDULQ
WKH RQH KDQG DUH VKRZQ WR E® WKHRUHWKHUMOR RIS W DRCOR WU\ DV PXAKPDD/ SRV\
VRPH VHQVH EXW RQ WKH RWRMH WXQ® R6ER\HEGDHWR Bl WKLQJV WR NQRZ IRU W
LW LV LPSRVVLEOH WR NQRZ WKHLU DFFXUDF\ bb

7KXV ZH KDYH WR UHIRUPXODWH RMKHDLPV ZRXQEH VPR VIPLIDPRXY PDWKHPDWLFI
DFFXUDF\ Rl FRPSOLFDWHG DOGDOWIKMA SURFHRQBHBWY¥ WKNH ZRUN OLIH EDODQF
WKHUH DUH FXUUHQW QHZ DSSURDFKHV XVLQR XBGGIRW ROHPOO RXU UHDGHXV ZKD
LQIHUHQFH 7KLV LV DOO YHU\ LQWULJXLQJ WIRLP\}"'RQDO DQG SURIHVVLRQDO VXFF

'LWK WKH QHZ GDWD VD\ VKDSHWKHJ JUDSKY RHUYRHWERENMPH GLIILFXOWLZARWUBIBLQ.
FRPSXWDWLRQDO DVSHFW LVKBIOWIROX HE RN LV XH D&KMW W LWV :KHQ P\ VRQ DI\G ERU (
D VWDWLVWLFDO RSWLPDO SBRFEEWHH LI LWHANMXYKDPPUGSMWEROLFDWLRQ OLWOAKLFZDWFR
&RQYHUVHO\ ZK\ VWULYH IRU VENO®RZEZRPSXWRPWKRQO®PO PIWUERLWH D ELW DEXWHHWRO

WKH VWDWLVWLFDO HUURUQ® RWKHU ZRUGYHYWDWRYMMLWFVYP LQ DQRWKHU VHQVH |
RSWLPL]DWLRQ WKHRU\ JR KDQHGUDV KRR G WKHVH GD\V JHQ

ORWV Rl QHZ PDWKHPDWLFDO WKHRU\ DQG LQVLJ?\%IEIUH LV QR VHFI
ERQUVH b7KHUH ZH

7THDFKLQJ PDWKHPDWLFV HVSHFLDOO\ WR Q

PDWKHPDWLFLDQV FDQ EH D FKDooHQJK XkvGLO\WRXY W R WDNH

VWUDWHJI\ WR FDWFK DQG NHHS WKH DWW OnRI

S oLnOEn: ZYVMXYFW FROWLQ
ZRUN

7KH zD\ , P\VHOI OHDUQ VRPHWIKIQQ LW RIWHQ FKDRWLF
GLIILFXOW WR WDNH WKH OLRHWHYWOXJKHY HUKWMKHOHWV Q@ RWRHFUHW RI1 FRXUDH VbWKRH U
WKH QHZ PDWHULDO LQ FODYYV DDOPRVWDLQ WOWNBLDAR® DQQH GLG ZDV MXOAVE FRRQW L C
LQGLVSHQVDEOH KDYH DQ\ VSHFLDO DPELWLRQQ ILMH ZRDQ/HNV
WRR bb)RU H[DPSOH , GLG QR'W, UHKD.@/O\
<HW IRU PDWKHPDWLFDO VWDWAWWLFV RQB QHWEBDNUFKXQS RRMHFW EHFDXWiE RZDWKA
EUDQFKHV RI PDWKHPDWLFV PHDVXUH WKHRBGHOQWRIVHGY 3BHRSOH GR QRW VHHP WEF
RSWLPL]IDWLRQ SUREDELOLW\ WKHRU\ DQG FWRPHWbhPHM QY MXH \HDUV , (ELGVGRY HO

1(:6/(77(5
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WKDWEV WUXH 1RZ , DP DOPRVWXW.DOORZHHBAFWKEWRIUR FROODER UDWRYW WIRH QW
WDNH P\ WLPH IRU GRLQJ WKLQJWIKM® WKH KRXKHO BRIOICFRRU KHU VHW XS DRSRZGWHYV
HI[DPSOH RI P\ JUDQGPRWKHU S$SWDREZD\V ZHDW QU LRWKAHHU DVKLQJV WKDW , WR PR RW F
ZKHQ , DP DW KRPH b WKHLU SDSHUV 2QFH 3RVWGRFYDB®G 8K

ZLWK HDFK RWKHU , VHH P\ PLOVLRQ DV ¢t

:KDW LV \RXU RSLQLRQ DERXW WKH VSHFLARK PRIQWRHIROHFHVVDU\ WR RUJ
SURJUDPV LQ PDWKHPDWLFV" :KDW VKRUWRG WL ¥ H WNKH *WROEYV 'D\ SVURRRWL
RI' D 3K' DGYLVRU RU RI WKH PHOQWRUMVMRKRR GRVWBOGRFGR \RX WKLQN LW FD
VWXGHQW" VXSSRUW ZRPDQ FDUHHUV LQ PDWKH

$v D PHQWRU , VR IDU RQO\ &DYH GLVFXVVAHG WMKHMWREWPOYH PDQ\ TXHVWRRQNP VR Z
SURJUDPV ZLWK WKH VWXGHQWYQ$WR VR IRVRWKHUKPMH/ FKHQFH RU WR LPBKIRYH ZF
EH YHU\ LQGHSHQGHQW DQG PRWKMDWHG IBRpWKHWYK oW R Y HW WKHPVHOYHV FRP.
ZDV QRW PXFK IRU PH WR GR ZRPHQ" :K\ DUH PRUH ZRPHQ LQ\VS)DUML V\

PDWKHPDWLFV" , GR QRW KDW,HK®WXH H[DI
:KDW LQ JHQHUDO WKH UROH RIVKRX®RE 3RMMWEHREHEHY R XFK VXSSRUW GXWDOH J, P\ |
GHSHQG RQ WKH VLWXDWLRQVWXBKQW WD)\ | ¥ WRYHRSOH DSSUHFLDWHG PIHD/OEHLQ
DP WKH PRUH H[SHULHQFHG R@HR KNROB URQKykEHQWIWPUMHQ DV WLPH ZHQW E\ LW V
WKHP ILQG IHDVLEOH UHVHDUFRX GLUHFWLRAQM PWRWKHQGOYIRHQ DW (7+ , FRRRL@G DJID
GHDGbHQGV , WHOO WKHP DERRKIW RRQDMUHQHFHYDRRK KBYNYKQPHQW ,Q RVYLHZ Wi
WKH\ PLIJIKW ZDQW WR DWWHQGU MWW QW bDLNGIOW KDY SRR IFH WR KDYH D OLIH EHVL

1(:6/(77(5 b
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30A8=6 C>
A48<068=4

$1 ,17(59,(: :,7+b0$5<1$ 9,$=296.3%
%< $11$ 0$5,% &+(58%,1, $1' )5%$1&(6&%$ $5,&,

0ODU\QD 9LDRYVRBEG D GRFWRUDWH LQ %]
EHHQ SRVW GRFWRUDO UHVHDLUFMDIKCH BFBWF
DQG WKH +XPEROGW 8QLYHUVLW\ RI %HU

6KH KDV EHHQ OLQHUYD 'LVWH®YRQ DIQKEG
FXUUHQWO\ KROGYV D WHQX HHSWVW AMKBIV
SFROH 3RO\WHFKQLTXH )2G2UDOH GH /DX

0ODU\QD UHFHLYHG WKH &OD\ 5A¥HDUFK $

5DPDQXMDQ 3UL]JH IRU KHU ZRRRIGKQ W& K |
IRUPV DQG WKH 1HZ +RUL]JRWV 3UL]JH

3KRWR FRXUWHV\ RI 0)2

+RZ ZRXOG \RX H[SODLQ \RXU UHVHDUFKRIRHDSQRIQ P\ UHVHDUFK GHBHQGV RQ
VSHFLDOLVW™" WDONLQJ WR 6RPHRQH ZKR LW RRWLBVVIS

1(:6/(77(5 b
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SUREDEO\ D VSHFLDOLVW LQ ARKHWRALGIU HORBWD QW UWER GR LV QRW GHWHRGRSISKL ¥

WR H[SODLQ VRPHWKLQJ ZKHQ \RX NQRZ ZKIRW RWKHWSHIOIREXW UDWKHU 88DUFBWQR

LQWHUHVWHG LQ 7KHVH LQFOXGH WKH WKHRU\URIXdR OLSW
HOOLSWLF FXUYHV WKHUH L§HD FRQQHF)

0\ H[SHULHQFH LV WKDW SHRSORPUMRHPEH W VXLW ORQWDBG WR UDWLRQDOLW\ UHVX

PDWKHPDWLFV WKH\ OHDUQHG WW VFKRRO DQG WDONLQJ DERX

PDWKHPDWLFV LWEV XVXDOO\ QRFWDZY WK\ BRMRWEKBUVGR FREWLRQ LQ ZKLRAK , ZRUN L

SHRSOH 7KLV LV RQ WKH RWKHRPKNQWRG L | IFHHUWDMH Q@ KBXOWIRP RUSKLF IRUPV DQG )RXU

VFLHQWLVWY ZRUNLQJ LQ VRP®\ RWKHU VFLHQFHV PDQ\ RI

IULHQGYV ZRUN IRU H[DPSOH DV 8WRIWNDPPHUV 3HRSOH WKD

LQ .7 GRQEW GR DFDGHPLF PDWREHPOWLFY EXY WKHHERNEQUHFHLYHG WKH b&OD\
D ORW VR LWEV HDV\ WR H[SODLQ WR WKHERX WHOO XV VRPHWKLQJ DERXW WK}
SUREOHPY DQG DERXW \RXU UHVXOW

/HWEV H[SODLQ \RXU UHVHDUMK WR WKH UHDGHUV RI WKH (

QHZVOHWWHU 7KH QDPH IVSKHUH SDFNLQJI NLQIGLRILVS|
WKH SUREOHP RI SDFNLQJ HTXBEDODVL]HC

, WKLQN RI P\WHOI DV D QXPEHW WKH R ULV W. QRWHD QIKH] GVEDPHQVLRQDO (X GRUGMIHK V

SUREOHPYV , ZRUN RQ DUH XV XDKHRUSURE O HFOD VY LEPPEHWURWHWULF SUR EBALRPQ V,IVR QN

ORUH VSHFLILFDOO\ P\ DUHDRRRVUSKEEDOL]DMWQRQ IWKRXWSUREOHP KDV DLBQUMIG X0

IRUPV WKLV VROXWLRQ LV QRW JHRPHW BRP RWY
IURP KDUPRQLF DQDO\VLV RQ WIKHWKFOL
UHDVRQ ZK\ , EHFDPH LQWHUHWKH® LQ W
IRXQG WKLV VROXWLRQ

&DQ \RX WHOO XV VRPHWKLQJ DERXW
KDYH \RX GHFLGHG WR EH D PDWKHP

0\ SDWK ZDV TXLWH VPRRWK ,@QOLHY , D
ZKHUH WKHUH ZDV D VSHFLDO VNRUHQFXV
DQG , ZDV LQYROYHG LQ PDWKHIPOMLFV F
DFWLYLWLHY :KHQ WKH WLPH DVPHUWRWA
, ZDQWHG WR VWXG\ LW ZDV TALWH QDW)
PDWKHPDWLFV b

, JRW D %DFKHORU GHJUHH LQ\.LHY DQG
EDFKHORU , UHDOL]HG WKDW HEZ DY QWRWA \
PDWKHPDWLFDO FRPSHWLWLRQWD@\PRUI

1(:6/(77(5 b
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PDWKHPDWLFDO UHVHDUFK ZDV DOVR YHU\O)\GPDAMKHPBMIFDO GUHDP ZRXOGDEWH WR

QRERG\ KDV WKRXJKW Rl <RX NQRZ KRZ "
)RU P\ PDVWHU GHJUHH , PRYHGWMR @HUP D @D WKIHWPHDUWLFRL O QV FDQ KLW W K HL WED/O WK}
DQG WKHQ , REWDLQHG P\ 3K ' LQ %RQQ JHQLXV FDQ KLW WKH JRDO WKDW QRERG

2QH PRUH WKLQJ UHODWHG WRZK\ , GHFLGKGVWR EHHPRWB\ ZKDW , ILQG&WRRW RQVS
PDWKHPDWLFLDQ , UHPHPEHU WRR® ZKHQPRDAWKHP KWLKWFQRW ZKHQ VRPHRRG\ VRO
VWXGHQW , UHDG D VFLHQFH ILGWLRQ ERRKRDKHUFHRY WKH EXW ZKHQ VRPHERQMGLVF
FKDUDFWHU ZDV D PDWKHPDWLFIMRIZKR KBEURKYGRQHREWZ PRPSOHWHO\ QHDGKHQRF
VROYLQJ GLIITHUHQWLDO HTXDWLRQV HYHU WKRXJKW DERXW EHIRUH

7KH PRVW LQWULJXLQJ SDUW ZPVWAKHDEHILQQLQJ D PDWKH

LV JLYLQJ D OHFWXUH DW WKHPRPH HUVLW\ WRKHLVVXGEQ\)N H [ DFW O\ Z K

VRPH FROOHDJXHV VKRZ XS DQGIMYHU\WKLQJ LV DV XVXD

WKH OHFWXUH D VWUDQJH SHUW RXEFRPHYV WR V\BCR VRWLPL Q V S L U L Q \]
RXW WKLV SHUVRQ LV D URERSHVHRW WR (DKVLK\I?\WWU)\ RI PDWK@P

FLYLOL]DWLRQ ZLWK WKH MRE KIDWONQYJ FDUH RI ZKDWH

WKHUH b ZKHQ VRPHERG\ GL\

8QIRUWXQDWHO\ KH LV QRW H RV @V NLMQ,GMRPYHE\BH%OSD HWHO\ Q HZ
URERW ZKR LV WU\LQJ WR GRUEMBVFEMWKHEXW KH FPRRRER PS OHWH O\ ¢

FRQVHTXHQFH RI KLV GHFLVLRRVMQJJH FDQ FRQWURO PDQ\ W

EXW KH FDQQRW SUHGLFW WKHK®IRQJ WHUP FISQK—!HI@R\PH Q D WKDW
PDWKHPDWLFLDQ RQ WKH RWKZAD)\ MIRQG KDYV K\/@ GHUPlsfH U WKRXJK\

SUHGLFW WKH EHKDYLRU RI VIROWWWIORQV RI FK GLII

HTXDWLRQV E H I R U H

7KLV ZDV WKH PRVW LQWHUHVAKIDOM SDUW
VWLOO UHPHPEHU DERXW LW JW PDGH PH
PDWKHPDWLFLDQ ZDV QRW D EBGGAGGHD LP;]I/DVK
FRPSXWH DQG SUHGLFW WKH FRQ_\W-|TXHQFHE\|/_|
ZRXOG EH JUHDW 21 FRXUVH IURP D PDWKHll_3
YLHZ LW LV ZD\ WRR QD°YH BMGH\RX GRQ W
PDWKHPDWLFDO WRROV OLNH/WRUY ZIDEVXW V WLO

YHU\ IDVFLQDWLQJ

RI W D

7K HQ *URWKHQGLHFN UH GLVFR
W - LW LQ D FRPISIOCHWRIO
y | IUDFWDOVH[LYWHKG PD
VLPSO\ QRMABHDFH IRU
"SXn wkHvH U H D® @\KFHK D QJ

RI—>|(W PDWKHPDWLFV LWV

'R \RX KDYH DQ\ RWKHU SDVVLRQV D¢

PDWKHPDWLFV"
'R \RX KDYH D GUHDP" $Q\ SDUWLFXODU SUREOHP \RX

GUHDP WR VROYH QRZ" , KDYH DQ \HDU ROG VRQ DQ® KIHM L&RD, IE
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VSHQG P\ WLPH EHWZHHQ PDWKHPDWLFV DQGHDGDWHYNUDO VWXGLHV DERXRWWRRBY
VXIITHU TURP GHSUHVVLRQ +RZ FDQ \RX Q

<RX ZLOO EH RQH RI WKH SOH@DO\ VSHDNHEV BRI ARKLIGRH WR PRIE HRAU
OHHWLQJ RI (:0 QH[W \HDU zkiHzKk Lv \RXUERIRDWURPQILRQYV DUH KDWRHG EL V

SRLOQW WKDW ZRPHQ GHFLGH WBERPSUR
RQ LVVXHV DERXW ZRPHQ LQ VEQHQFHV DQG LQ SDUWLFXODU

FKRRVH WR VWD\ ZLWK WKHLU IDPLO\
PDWKV"

%XW LW LV D FRPSOH[ SUREORIZ ID/Q G LWE
:RPHQ DUH VWLOO VRPHKRZ D PRQEUMW\ LQ PDWKHPDWLFV

R ZRXOG EH SRVYV OH WR VROYH LW LQ D

GRHVQEW IHHO OLNH WKH QXPERHUW®BIM ,ULJKW 2 U

LE
QH UHDVRQ
WKLQN LV WKH SUHMXGLFHV WKDW SHRSOH KDYH b

7KH JHQHUDO PLQGVHW IRU SBERQOME WR WKDW ER\V DUH VX
EH JRRG DW VFLHQFH DQG JLUGWIDUH VXSSRVHG WR EH JRR
VRPHWKLQJ HOVH |, ILQG WKEXHXQNWXWIGH YHU\ KDUPIXO

DGXOWV FKRRVH D FDUHHU IRHDMOKHLU IXWXUH WKH\ GRQ W

FKRRVH DPRQJ DOO SRVVLELOILWIGHYKWKH\ KDYH
WKH\ FDQ GR EHVW 1 quw':i_?é WKLQN WKI:
IULHQGO\ SROLF\ |

,WEV IXQQ\ b, KHDU \RXQJ SDQHQYWVYNH.NH PH VD\LQJ WK

b FKHVV LV YHU\ JRRG IRU ER\ANRU ERWEKHVYV L\EJkl?QHI I—W QRW RQO‘
ER\V DQG JLUOV DV ORQJ DOV KW \DOE R\H LWV ,IEQXJWLDOVR PHQ ZKR
S

GRHVQEW LPSO\ KH ZLOO EH JRRGWIHWLFKHVVY DQG WKH RS

DOVR QRW WUXH DFDGHPLD DQG \R

$QRWKHU WKLQJ WKDW FHUVKMQW\KIHQ.V)ROSIOg\\I/_IDRJ&prIWZ K R Z D Q W V
RI WKH JDPH IRU \RXQJ VFLHQWUYWQGIXJH QRW YHE) ID\VLFD L H Q W L I L F F D

0DQ\ ZRPHQ WKDW GHFLGH WR OBRYWWKH DFDGHPLF FDUHHU
ZKHQ WKH\ KDYH D IDPLO\ DQGYWHDOL]H WKH\ FDQQRW EH
PRELOH 7KH SRVWGRFWRUDO SKWRH RIWHQ UHTXLUHV SHRSO
PRYH EHWZHHQ FRXQWULHV )RUW VRPHRQH ZKR KDV D IDPLO
HVSHFLDOO\ FKLOGUHQ WRLWHKVQWHWKDBWIIRLFXOW , RIWH
IDPLO\ IULHQGO\ SROLF\ ZRXOGEXMQBOWR QRW RQO\ ZRPHQ
PHQ ZKR DUH LQ DFDGHPLD DQG RRXQJ SHRSOH ZKR ZDQW W
SXUVXH D VFLHQWLILF FDUHHU b
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6DUD =DYHENVLVWDQW 3URIHVVRU 1+Q 1XP
5R\DO ,QVWLWXWH RI 7THFKQ RGRBIDLQ 6W|
GRFWRUDWH DW .7+ bLQ D@P® KB R
LQ 8SSVDOD 6KH ZDV RQH R(XWRIS HMDHQ Z
ODWKHPDWLFDO 6RFLHW\ 3ULUMUIRILYJI W KR
GHYHORSPHQW DQG DQDO\VL\W RSIDQXWLHDDL
GLIIHUHQWLDO HTXDWLRQV RQ PRYLQJ G

3KRWR FRXUWHV\ RIb,&,$0bb

+RZ ZRXOG \RX H[SODLQ \RXU UHVHDUF&X WHVBDQRIQFRQFHUQV WKH GHsYHORSPH
VSHFLDOLVW" :KLFK DUH \RXW®ZD Y RULWH! UHMAOOAWAR REXWRWH RQDO WXGE B QLR
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RI LPPLVFLEOH IOXLGYV ,Q VXHFKDNORXQDIW LRAKXWERI) ®MLPG P\ PRWKHU KDY HKMXIKSRL
LV WKDW SDUWLDO GLIIHUHQROLYDHG HTX R @ L\REKXR R @ HHGHW RKEHHR L Q PDWK DQE8GRWLFV
GRPDLQV WKDW DUH HYROYLQJ AMMWWKRWUP HVE® GNVRI\CXRIG MW RVKDW WLPH WKDW , ZRX
GHIRUPDWLRQV 7KHVH SDUWPDO BEAVIRHUHQRMDIWIOHRDMWOWLBQWU SK\VLFLVQWL Y:KBWQLWY!
KDYH GLVFRQWLQXRXYV SDUDPHWHIRWDQG WRIKWDRQR/I PHWBYFKHUYV HQFRX@WDJHG P
H[DPSOH GHYHORSHG DQG DQDOKRHG D FRBEXWLWXARD O3RMRW % RULV 6HRIS LMXR) L@O\OXL
IRU DFFXUDWHO\ FRPSXWLQJ WKHKDIKLDG YHORFLWLIWIUFRKCGKFHG PH WR WIRPH\WRB GG F
GLVFRQWLQXRXV JUDGLHQW DQRDWKH SUHYRVXWPKOMWHLGSEK ZKHHAIKRZ SUREOHPAMWRQ OVKWM
GLVFRQWLQXRXV DFURVV WKHPPQ WHLIEORH ADHUSIRUWD WD) EMWHE® DV D PHQWRU IRU PH b
IOXLGV ZLWKRXW WKH QHHG RKHRQIRUPLQJ WKH PHVK WR W
PRYLQJ GRPDLQV b 7KH ORQJ WLPH RI XQFHUWDLQWR RILW HRQ
LQ DFDGHPLD WKH UHTXLUH P HQW UDRO GRA

GLITHUHQW SODFHV ZLWK DG WDNDV¥FDHV DE

&DQ \RX WHOO XV DERXW WKH DSSOLF?MUF&QE\Q&IP\IB%()QLWH FKDOOHQJRODE&EHQ

UHVHDUFK" FKLOGUHQ b

$FFXUDWH FRPSXWHU VLPXODWLRQV FDQ LPSURYH RXU

XQGHUVWDQGLQJ DQG IRU H[DPSOH KHOS LR \M_-\K*i @ﬁyHJB@\I RWKHU SDVVLRQV DS
PLFURIOXLGLF GHYLFHV LQ ZKGEHXKQ®D XLGV %%R‘NT(%%L[?\)/\(/?EW'H

FRQWUROOHG LQ PLQLDWXUH KKDQQHOV $Q H[DPSOH RI VXF

GHYLFH LV /DE RQ D FKLS D FlZIKGEM/FF[DQUGO\/lF]lbLCb§UMbe|UH P\ SDVVLRQW ZNWKQG |
SHUIRUP ODE SURFHVVHV IRURH[DPSOH GRMWHPW,yLUXVHV

EDFWHULD LQVWDQWDQHRXVO\

ZRPDQ DZDUGHG
Rl ODWKHPDWLF

<RX VWXGLHG LQ 6ZHGHQ ZKHUH \RXU §
RLQW RI YLHZ RQ
b

,UDQ FDQ \RX WHOO XV VRPHWKLQJ D
:KHQ GLG \RX GHFLGH WR EH D PDWKH

NT M= A

, FDPH WR 6ZHGHQ DV D FKLOA GQWWRXW P\ SDUHQWV , G

NQRZ DQ\RQH DQG , GLGQEW NQRZ DQ\ 6ZHGHWWH QUWKIHDQ\ HIFHOOHQW ZRRHMKHQ P|
EHJLQQLQJ PRVW RI WKH FODFXOMW IRY PAHKRROYWWHURGYHHLQJ WKHP VXSISRBIVUBH WA
WR IROORZ EXW , FRXOG IRODRZDWKR PDWH BODNVYHQJ WKHP WKH RSSRUWXQLWLHV
HDVLHU IRU PH WR FRPPXQLFDWHKBLWK RWKHU VWXGHQWYV LQ

PDWK FODVVHV VR PDWK EHFDP®\ PO\IDYRU H V.
"RARX KDYH B 8UHDP b
LOQWHUHVW DQG P\ WHDFKHU V HR¥RXUDJHPHQW PDGH PH FKR

WR EHFRPH D PDWKHPDWLFLDOQ , GUHDP DERXW D IXWXUH ZHUBIUBW OHDV
DZDUGHG WR ZRPHQ

+DV DOQ\RQH VXSSRUWHG \RX LQ \RxU FRRVFHCYERPKAY g RH CIDE DROMG T

E\ WKH SHRSOH IRU WKH SHRSOH R1IKDWQ
\RXU FDUHHU" <RX UHPHPEHU DQ\ REV\éVI-I?\}:HOUHY\I/i"
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&RYHU bOF)DUODQG

ODWKHPDWLFV ZDV VHHQ DV D PDOW SOD\JERXINERIRRIEAGWRO Rl +RQRUINBEMIGLQF
KHQFH LW LV D JUHDW SOHDVWUH BRR N UL W6HP DWKH YU HZGIPEDRX, QWHOOLJHQFH $ZDUG |
WKDW IRFXVHV RQ WKH EHJLQQHQ@J RI FU\SWRWDEBESKVEMGE\ WKH :RPHQ LQ JHGHUDC
VFLHQFH DQG WKH UHPDUNDEOH ZRUN GR@M VER FICO\WHRIQWKHFRJIQL]HV KHWKBHRQHHU
JULHGPDQ LQ WKLV DUHD (YHOQXUILHY WKH WYZHQUDIHWR ZFWEURXJIK FU\SVWRRUIW DEKH Bl
VFLHQWLILF FDUHHUV ZHUH RSEBQ QVW KRPH® PNVZHWBQGVRRPHHO DQG LW RYHD IRUKMX L
86 SUHMXGLFHV DJDLQVW EZRWINLKJ P X P \DE IDLGXY WRFAMHPWHYDQG VS\ VWRULHV b
ODZV VWD\HG LQ WKH ZD\ Rl ZRRBYL®RINLQJ FDUHHUV DQG

IDPLOLHV (OL]HEHWK )ULHGPDQ RPRG WK BXMNM QW WMENHVMDUW ZLWK WKHERHDLRQLQ
GHWHUPLQDWLRQ WR RYHUFRPHWHIOH WHRD QX WK/ WVWDEO LMK IKMXDNHU IDP&RXQWRP
EH ID SLRQHHU LQ FRGH EUHDNWRBI 16\ KKHUQEIIRIQPD SRYREDG D GHIJUHHPbLQ (QJOLVK
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+LOOVGDOH )DWH PDGH KHU HQRFRXQWHU &RQ/RPHAV) DEHE® EHFDPH UHQRZQHG E\ JLY
PLOOLRQDLUH KRSLQJ WR EHFRIPH INQRZQ WRPSIRNOWHRNYVWRXUW FDVHV b5HKMHOHUEV '
HVWDEOLVKHG D NLQG RI SHQRUWYRQFH YL@RAB RQ\KDY SWKRHSi1.H\ :RPDQ RI WHOH/ R OH (
SLYHUEDQN D VFLHQWLILF RDWLFREVWXAWD &G 0WKNYWHFOUHBWHLEG WKDW RI KO W RPPLR
DQG KLUHG (OLJHEHWK WR KHOBMHPMVRQHVRKHK\LY PHRWHRW ERG\IJXDUGV ZHUH (WSO R\
SURYLQJ WKDW 6KDNHVSHDUH ZBV QRP GH [SOMRH RIVERRFRH WU\LQJ WRHEQVRIVE®GIHS |
%DFRQ DQG WKDW KLV SOD\V 2ZMWUHSKLGLQJ(BUSHEMWREMVHEREGWULEXWLRRLW FE DWXW QH
WHDP OHG E\ (OL]DEHWK :HOOV *DOOXS ZRRNHELWBOPWEHYRIQLIHG H J ARJWKH &HQ
GHFLSKHULQJ WKHP DQG FR RSWHIGPOL]HEHWMKVKBYDY GV WKL
"XULQJ KHU VWD\ DW WKLV YXO0OBXXVED®®VR PHW KHU IXW
:LOOLDP )ULHGPDQ D JUDGXDWHQA &LIMHQHWULHY 6 ARBQGLUHIOG :DU EURXJKWHELJJHU
WRZDUGVY FU\SWRJUDSK\ b FRXSOH (YHQ LI ZRPHQ ZHUH QRWHDOOR]
EHFDPH VHFRQG LQ FRPPDQG RI D 1DVY\ X
7KH EHJLQQLQJ RI WKH )LUVW LRQORSI :DU D@GHWKH QR ¥HQWDIHY RQ WKH *HUPHDQ (QL
WKH UDGLR KDG D ODUJH LPSDFW RQ )ULHOGRPR ¥B ®IHEHE NH\ UROH LQ EKH QRD@J D -
WUDQVIRUPLQJ WKHP IURP OLWBINBWY WR P LEORMD UN fE R WUF H
7KH SUHPLVHV RI 5LYHUEDQN EIREDPH D WUDLQLQJ FHQWHU
PLOLWDU\ FU\SWDQDO\VWV Z(ONKHEBWKDP ¢QAKNDWKRH QG VKH ZDV VWHGONRHEN DF
VHFRQG LQ FRPPDQG 7KRXVDQGV RI PHVVRDIHVHHDWY HIR@GH EUHDNHU 6K I KGEHIBAAD W
*HUPDQ\ DQG WKHLU DJHQWV RQ@HVUKH $PHUDERR W RRWNAWQMDUH ZRUNV WKDW ZDV
GHFU\SWHG KHUH 2QH RI WKHWRZWDNVDW KD VE PR S HH®KEAWIWHMRUGLDQY DQG % DFRQLI
+LQGX JURXS LQ WKH 8QLWHG BWRODWHV DOPRIGHG RV IZRY WKDBIW 6 KDNHVSHDWDHR EDV D
XQGHUPLQH WKH %ULWLVK FRRIWURILBI ,Q G\OD W WK DVUHNXI®PWZHUH QRW FHGEKHUHG 7
FRPPRQ ZRUN RQ PLOLWDU\ FU\SIMRRWBSK\ pOWEXRVELHSK DRIMVK :LOOLDP OWKH &U\SV
D EURFKXUH 17KH 6ROXWLRQ RIVKKQQUQW .BKENSNBHBUHI ZRQ WKH )ROJHUWSKHD NH V
RI D VHULHV RI FR EURFKXUHMRQRVKLY VXEMEHFWKHEHERRN 17KH 6KDNHVSAHDQH &L
&RLQFLGHQFH DQG ,WV DSSOLRWWRREG LQ &K H WRWKDFEKIXDO 6 KDNHVSHDUWH $ZDUG
RQO\ E\ :LOOLDP )ULHGPDQ DQG FRQVLGHUBIGDINKIERBYW )HVYWLYDO 7KHDWHU DQG ¢
LPSRUWDQW VLQJOH SXEOLFDWRLRQLMOQNHWSWRORJ\I ZDV DO
GXULQJ WKHLU 5LYHUEDQN HUD I$ /LIH LQ &RGHI SUHVHQWV WKGHOLX® DQ
ZRPDQ PRWKHU RI WZR EHORYHG ZLIH |
7KH HQG RI WKH ZDU GLG QRW KEDQ WKH HR®B RVKIUDEKHWS ORW RI KHWREZRADN/ LV VV
FU\SWRJUDSKLF FDUHHU GXH WR WKH VRFLEQVM[BRWHEHRW \RHFXULW\ UHBNBBEB W&\
BURKLELWLRQ bb$IWHU PRYLQLWHRG:BVKLQIWRY YKBVADROBWLQJI SLFWXLYH VRI KHUKIUS L
WKH &RDVW *XDUG ,QWHOOLJHQEBZAZHFWLRORUH WKW8 KH@BDUV RI FRGH E UHDN RYW
HQIRUFHPHQW FRGH EUHDNHUVDIQOK\W DJIDLRQNVNWHVPXIHORPPHBG WR UHDG WKH ERRN
IUXP ZDUVI 6KH ZDV FUHGLWHG ZLWK VRO ¥IRQIFRRW M DRQ EXW JLYHVWRX\D WKUL
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4F< CDA=B *

JRU (:0CV WK %LUWKGLE

%< /$85% 7('(6&+,1, /$/1/,

‘H PLJKW EH OHJLWLPDWHO\ FRXQWLQJ (:0EV ELUWKGD\V L
GLITHUHQW zZD\V $V LW LV FXNWRPDU\ WR FHOHEUDWH PRU
VROHPQO\ ELUWKGD\V LQ QXPEHW ZRWEBGSGLYLVRUV DQG
EHFRPH FUXFLDO WR GHFLGH ZKDA/QDZHUH ZH ERUQ b2XUV Z
FROOHFWLYH KLVWRU\ DQG RRHAKOUAH EHIJLQQLQJV ZLWK VR
PHDQGHULQJ IRUPDOL]DWLRG¥HVMDDODYONUWHVWLI\ WR LWV VX
WKH \HDU ZH KDYH QHHGHG WRZPDNH GHFLVLRQV DV ZKDW
PHDQW RI HDFK RI WKH ZRUGV WQYROYHG LQ RXU QDPH IR
LQVWDQFH :H ZHUH IRUPDOO\HWIRWHYH DQG HVWDEOLVKHG E
(06 ZzZDV DQG WKLV SUREDEO\ BWHWKR RXU GHFLVLRQ WR V
OHDVW SRVVLEOH QXPEHU RI ERQGEHZUYV DQG H[FOXVLRQV :H
DV ZRPHQ LQ PDWKHPDWLFDO UHVHDUFK ZH QHHGHG WR
RYHUFRPH XQZDQWHG LVRODWLRQ PDWKHPDWLFV QHHGV WR E
FRPPXQLFDWHG HVSHFLDOO\ LQ LWV UHVHDUFK VWDJH

6R OHW PH UHPLQG WKDW YHUX QERXWQG GHWDLOHG UHSRUW

WKH KLVWRU\ RI (:0 E\ &DURORQ®HIHULHY DQG %RGLO %U

KDYH EHHQ SUHVHQWHG DQG DWLRQEMODEOH RQ WKH DVVRFL

ZHESDJH ,Q SDUWLFXODU WRHLR¥\SRUW FDRPHQOIOQBURMW KHPDWLFV $VV REHD XMW RIX O
PLOHVWRQHV WKDW FRXOG EHIKREHVWO\ ODEFRXGWEUBWWKEGBYDEOH RQ BXUGDVVRFL
ILUVW PHHWLQJ LQ %HUNHOH\ WKH ILUVW PEYMWH@BODYMDWWD 1¥¥W¥QHQ WHRQ VGHGO
&RSHQKDJHQ bWKH IRUPDO HVWDEOLVKPHQWWRK DSSHIR SHKDW ILQDOO\ b\EKIE \RRPDO

3KRWR FRXUWHV\ RIb/ 7HGI

1(:6/(77(5 b



$57,8&/(

KDYH VLHJH LQ )LQODQG ODUM DWW KD VLD WR YU GWRRDK/R EATD BROX VY 0.0 O DIED HY IDEHR
DWWHQWLRQ DQG LQWHUHVW'DDV LZD W KB HIW B WQW MWH. R POEDERQEHUHQFH %ULGJIHV |

6R , ZLOO DGG P\ SHUVRQDO UZBNRICPBBHRRMWMIR@W WR GP AKBbL W

, DUULYHG DW (:0 DW WKH :DUZLMAHPIOH\R XQZKHUH/HWDPH [URP , WBRR HZIKHRUWPHD\ ER ¥Q'
ZRPHQ PDWKHPDWLFLDQV WKLVDYDXVERWW KH SIQREFORI®P FRP S DYH U \SHESR K PWHIEG DDA
WKLQN LV VWLOO LPSRUWDQWLWMRPH/ ZKHDRAH W RR X0 HI IS MIOMGX UBI@ O RH D XZH® G UHRMY
WHOO PH I&LDR GDUOLQJ /HNVIPEHO RWRKL D WWRX HIRX OR RGIRYQH K ORKV BDQREBNX WRXEI
VRPHERG\ WR WDNH \RX QHZERURUWHUHQ PKHRQILRK FRX ORBXQV W ILW QRWKWR RSISRE © B\
PLQH KDV DQ DUPFKDLU VR LW XUV PR UHUMHDR RIS DVE O BIWVRKR © INLIUGE. W\ 2D W \@ RW FEIR
QRW H[SHFWHG LQ RWKHU F XIOWIXW D P SRRIQWDHW V/D,WWHKL @ 9 WRP BERIKES XIDW PAHRPVE GPIHLH
DERXW WKH ,WDOLDQ PDWH U QIDRK QIRXOH @MHDW B Q\GK H XGHS/D IWWZAKHDQWVIEQY QVHHHDG HLIQQ W IO}
IROORZLQJ PRQWKVY , FDQQRWQRU BHKW IIXH RERWKEW ZRRORCH RYMADEROL VIKBIG  VHKRDDHL
RI DOO WKLV LV D JRRG QHZRQJWUD\WUXWDXW. ROVHRR WKH PREKGRIZD @B IMFO & K H W RAE
DQG ZH ZLOO GHDO ZLWK LWIi UREWRG\ GDUHG FRPSODLQ DQ

,Q D YHU\ UHFHQW SDSHU SXBQRWDKR G6E\L WEW L M D GPHQ LYF-DWQV H5X VD LD ADUNW A UQR I
QHHG IRU VXSSRUW DQG QHHGUQRW WXHULSGRWIHFX\D O @/ R D&V E WO E MO GO H Q DHEV WD)
DOO QHHG LW VXSSRUW DQG PRQWKMWEEQWEW H H\DHD KK AKX EH QO 6'G S GHIFHLHRXE/D IR\ \

%XW DOO WKLV ZDV DZD\ IURPODH DRUGP SRIEMVLVFRFWDWGYHJ DBERXW ZRRR Q Q7 KDMO ¥ BV
KDYLQJ DQ RIILFLDO DVVRFLDWKRHQ GAHRXOGEDBH WK RO © B QY KIHPY WK BW DK\D D EHHIQQEH ZbY
WKH QHZ FXOWXUDO HQYLUR Q PHIIDWH DVXGE \HK BVM® BMKLIH/ K IDE]. OV NAAR! 8 V VRIRD\D\OR B VD W E R\
QRW EHHQ HDV\ IRU DOO RI WEKH I ZHRPH@WVFDOW KM INERE FROXU@QNW RHNYY WH KO LY WK KD\
WR HVWDEOLVK UXOHV DQG HV,QHF\L DA PR ORWHF \IJ LIRFYQ \DHOIDV MGKLH | 8 U R © MWV K DREIL MQUMWHKID W |
VXSSRUWHG WUHPHQGRXVO\ E\ WRMW K{PP\®QHXRI HKRHR HMV LHMW HG KWK AR X 8 G HD G I FJRIM/
VRUW Rl GLIIHUHQW SUREOHPVSRBWIRVH¥BORGEA\ ¥YAUMQUWHOEQE OMKBEQ BHAHHO DPBHV Y H
FRXQWU\ PRUH VLPLODU WR P IVGH FRUWR EZ R POV HIFQV § DLLQWU A X@@DMHF BAX DEIOD V& ¥ FAHRAH
ZRPHQ $ WKHRUHP RI H[LVWHQMPHO BDR/Y H)GLBAHHIBBEABWVILW H b: HQ & HFLG 6 @ RAKIOHE UMIDK
EH WKH JHQHUDO PHHWLQJ 7RWRKIKWHYID® IBH IGHIFEBAWIQEWR @ AR YRRETE IWD MH V
UHVSRQVLELOLW\ WR PDNH VXUB WKMWEOSPRYHWKBQ Z R XOHIHU HIDAW G \MAWMK RU DGWIK Hi €
RUJDQL]DWLRQ RI PHHWLQJV U RS HADW WHIH® O \UHOLY H BI\GH X

'KDW (:0 JDYH PH PRVW LV LQ |IDFWLE LG\ R AHKH \DFQ. G G DH WK FLR 2\HH FIRLXI OFGH A RV
GLIIHUHQW RU PRUH FRPPXQLFD@LlW HDDB Y, WWR LROWI BVQLH B\X K MWD ® 8 HW IHQW K HDRV WRID G
LQb:DUZLFN &DUROLQH 6HULHMVX@&VDEQ W WH JDRMKHENV WRRBIVW Z 8 L] B WH RERL @JYIRUR!
RXWORRN RQ WKH IDFW W KD WHWKBHODRYW® AID B/Q R @ UADY/F R FR¥NE R | WIKKLHD NUVAVDIMO © WV IKI WK
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RYHUFRPH LVRODWLRQ \RX QHHEWR @B N2KW\RBGHBNO F WHEULRORIIVQ KIYAH \OFQ. EI\W LV |
RUJDQL]HG VR WKDW HYHU\ERG\FDPP® XISDALQV N RPKINWKGED WK DW W& HHIOH K IFR QM R LEHHQ
WKDW ZRXOG WDNH WKH UH YV SPRPQ\QLLEFIDON. MR QVAR M Q & X\WAHR WWIK FRYR B RW 7R ' HFEHRIQ W. Q
FKDUJH WR DVN TXHVWLRQV VR@YNBFERERGARXR R URDQRJH DV O R R X00G TW HRVAV MWAR
DQVZHU EHFRPH WRR LQYDVLYH Rl WKH WDON

$OVR WKH SULQWHG RXWSXWW KBEHUE HHK® VRPIHWK L Q B WRFHHER@QWWD L (R D Q QYWDRG
WRb6\PSOHFWLF *HRPHWU\ S\UCH_FIKROXOM SIXIGIVQ Z UX WOV BIRY 'K 11 DRDD YUY EDWKH 3 R U PHDRY!
ULJRURXV XS WR GDWH DQG VWLOO LQWURGXFWRU\

'H KDYH DOVR H[SHULPHQWHG ZFLWERIFP\DWIDY MU N WLRID\ X @K DWW QSIVU \E XRV DFS BIQW LW
DOORZ PRUH QHHGHG YLVLELOLWR RWGRSKRISH \PHi PR H (DW NDL.QG W BB WHDR MAMLE D H: IF REDUPHH
RI WKH XQHDV\ WUHQG ZH ZRXD)XGD DIDW K iU WHR DIQVE KNV WIRE BHFY MVQKLHD $ RX/KV A B X OL® DWKN
LQVHUW VRPHWKLQJ DERXW WK D ®XRVKR W DEQG V K A § RRIOWDICHPOW L PUDWQ W RRXIDKES ZRIQ \
FRPPXQLFDWLQJ

, VHH WKDW QRZ WKH SRVVLEEGH®\ RS FPHLE L B\PEG RWKLDV KIVVLXIQ QD OQDW KWH P W HD R/l FARK

$QG ODVW EXW QRW OHDVW ,PEMZDAR U HWVAR UM H GP IVIRO L Q JP 8 AVUWS IUR IMIVQY\L B @ X E S D
JRW DQVZHUV QHZ WZLVWV SHBPIQH ZFIDWK QH DBWL Q E RP\E D OWHHIGDV WX 6 B Q WA\D QR EIRAIG
SURWRFROV DQG RQ DGYLVH |URIPHRSHLG 8K M HARKLQ\GL DG Y % KKV RA DRIV K HRRDHAVL B MD @K D
ZULWLQJ WR WKH OLVW , DBEZBHQWRR/I PV FW & OMIOH XEHZ ZB BHNSHHBVWRF R 01/ OAFORIHZ R W
KDV EHFRPH SROLFLHV LQ P\ 8QLYHUVLW\

7KDQN \RX (:0 NHHS XS WKH JRR® 6 GUEQIRIWDRVQ RQ HQHUJ

3HUVRQDO OHPRULHV RI WK
RI (:0 DV D )LQQLVK $VVRF

%<b0$5-$77$ 1. .. 7.0 1(1

.Q , KDG UHFHLYHG D JUD Q&R MSFO X IMWHOWBQLY BDGUGGG %\ PREQFWEDQ FRH Z RPHIU G
PDWKHPDWLFLDQV ZDV GXH LQ DPXUVE MXQW DO D W\L WH DWKHONMSIOD/Q VU R XD B | ZFRW HGH
DQG WKH QHZV DURXVHG P\ LQNH BDVWVRBR ,Z&HFK &ZHRX OWR PROD Q WA H (GO D[N WX HX)QGIQF
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IHPPHV HW PDWK2PDWLTXHV KDG WRPHKR IXQXGRF HHRGPH ¥
VRXUFHV VR WKDW RYHU ZRPHQ HRXDG DNKHSWLRQH
RITHUHG LQ WKH ODLULH RI WX FARSLWD RV \0 ZBIVUHL DDGIH |
JURXS FRQVLVWHG RI D FRORXOXOURDIQH BI W EH @ QGRP
YDULRXV SDUWV RI (XURSH LGQHROXGEDRF R FGXIRW B HHV

7KHUH ZDV WKH LQWHQWLRQ WHRIHBW ¥: ® @ | DLMAVLRRLM\WU
VHYHUDO XQRIILFLDO JDWKH URR JWK H K HLIGIHD R DSG OF R4
KRZ WR SURFHHG DQG LQ ZKLFKWIRKQ@W VR FIKRX DREQREH
UHJLVWHUHG" ,Q ODUVHLOOH WIKWW HFZ HYH @ ROIDWE G
GLVFXVVLRQV DERXW WKH PDMQNVKHU %R B Q OL BoW®IQFQ P
GLUHFW WKH GLVFXVVLRQV P@& 8 ERHIL QIMKIDQ 7HRERY BHQLC
ZKR VSRNH HORTXHQWO\ ZDYLQJUKLBQBV P,HW L QD W QV
ZH SUHVHQWHG WKH RULJLQDO QRW LFGRHPRI EDXWWL | RIJIVXR
/IDXUD 7HGHVFKLQL /DOOL ZK RUHMWF D WDNFIFE S WG WKR

3KRWR FRXUWHV\ RI WKH 8QLY§LH/QW$QIQE{(!)_|\/L%QLG LW ZDV JRRG WR PHHW KHU D‘]DLQ

%LJ FRXQWULHV GLG QRW VHHPRW®GD:OHNFRO ERR®OZ KR X & WIR HO/HFRPW DRI Z BW R HR Q R
PD\EH %RGLO KDG KHDUG WKDWHPLW®&D WGPRGE DRE B ELQ NV DAV WKRIQW 120\ Q\R W\
RSSRVLWLRQ , ZDV DVNHG LI JURROSOW RE B ULQ\FHD YVGKHHGVIMGD IV X VL B D IL\QK DOFIF R UZGLDADKE 1 &L
6HULHVY DQG RWKHU SHRSOH /RIXJE VVEXWYN LKRHD/G DIERS WL QY BEO M 2 BIWDLIFU HYA\GX W YK I2W WD
SXW LQ WKH E\ ODZV WR DYRLG OHJDO GLIILFXOWLHV

ODWWHUV RI GLVFXVVLRQ ZHUHPBHUYKRBS ORIU WKHHVHIRKHFRVLEA D ORFP MWDWNHM R QW K-
UHJLRQDO FRPPLWWHHYV DQG ILRID W\KHHRBHIQ®IOQD VRV HHP[FVOULIHR/U BRWHHY \QMIF W X WIHW\ DTKGH G
FDQ EH IRXQG RQ WKH ZHESDJH RXRHQ\WV MVYEHDWRRE ZBRKOG FRQWULIQXKHPERWNKRZ F
SOHDVDQW DQG HDV\ LW ZDV WROAMRU K DAL WK H. DIGRO@IQQWHD JAK RR | E(IQLUQ@L \DKb @EMBL Y BDWS
RI P\VHOI IRU KDYLQJ EHHQ RE®GNWZRLDHKVQ MWD OQWHKIPL GRORJ\ LQ (QJOLVK

, UHPHPEHU WKH LQWHUHVWLQID@MW FIX¥VSERQMQD @GV RS K6 KBV L Q JW K | \U 1P K I@RMELHX OW
GLVFXVVLQJ DW GLQQHU ZLW KP$HD ZHIQINHLLG-D DAVINBIGF K R Z URWP I5\R BURR/F/ IVERO G L NRW DV IR FSRH
DJUHH VR PXFK 7KH FXOW XU D Q GY_HNAW HXDRAMIVR Q H 6 Q\GR ZAHR G H FALKG BB VWK R WNLHQ D0 ¥ GG H
ZLWK WKH LQGLVSHQVDEOH KHQSVRI.RDE I+ BR DQBOK R G | @ HW DY@ MR LFXW LWQ BRS H
VRPHKRZ PDQDJHG WKH ILQLVKXWKKDIGREY HUHRRIQHQWRBEW NL QG RERRWLWKW\Y Z&HR |

BURFHHGLQJV 1RZ LW FDQ EJHHVRX\K® @BRVWKR ,Q8 805 'DXEHERUNVEY KBS GRDELLEIX'
YLGHR WKHUH

0DQ\ ZDUP IULHQGVKLSY DQG UHADWIBE QQIQER BFROPW RQ B MG RDQWHIW WHIDODMO HQLWLDO PH|
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24;41A0C8=6
<OAHOK
<8AI10:70=28

%<b$0, 5$'816.%$<%$ $1"' /,/< .+3$'-%9,

,Q -XO0\ ODU\DP OLU]DNKDQLIPD\GWM KR F V@ WRD Y L\WWKHM )LHO G \R X W ®ZO UW KLH) PPROWK B E
5XWK &KDUQH\ WKHQ 3UHVLGH@WHRI M BDSWKRFDWWERQ$SLRU UHBMPEHUMBWK HQ WHKIHD
DW WKH FHUHPRQ\ LQ 6HRXO RUHDPPROW WWEE WEE RIHWDIGH BHBBSOHVSV\HVIHQ WHQO I ¥
ZHUH OLQHG XS RQ VWDJH , @ MKH W K QMHH Z RRA HVQK KB D/UWND A H X Q) HKY H G WE W IR.IU&/RNX WHKP DROL
'DXEHFKLHV WKH ILUVW IHPD@HWLRQOGBQWKHPWMH EFYVBBURQ [LQW W Db FIFOGL BN &
OHGDOLVW , WHQG WR EH UDWK HWX\EODKEVDERNW NEWKFWKQQV XS P\ VSLQH i

B3URIHVVRU OLU]J]DNKDQL V DFKLEY HPHRXQ\G KNDKCH WHOSRHEWHF X6WKVHL RELIFUDW K BDRIXHQA\HE\U L. WD Q- (

SRXKDQL WKH 3UHZHHBEH\YIRRIKRWAJIJW SKV Rl 0DU\DP RWHDZK MWKD B Q & RRQQH ZWW KRR
ODU\DPOLU]DNKDQL RQ EHFRPLQRWKB MKNW HYHUGXRAGQONV PDXGOBHXYV ,UDQLDQV Y

:KHQ VRPHWKLQJ VR PRPHQWRXV@MRCHMA\BXSWERWFRUYWZHE HD Z HUKIHD@HOZ Y HRU\ODWRE B V
RQ -XO\ UHDFKHG XV ZH ZHUH GHYDVWDWHG b

,ULVWLQ /DXWHU SDVW 3UH YV IQEH@M VR WRK5HX $v B &ZKCDU QHW W W0 W@ H RAHWH B R Q M LFK 16 H & b
ORXGO\ IURP WKH DXGLHQFH D Q@G DX HU H Z\DW KIJ R XIK B RG 5 RWWHIDLVQLOD CD QR B XAVK HRX H L
HPRWLRQ 7KH VDPH RXWSRXULQNSRE B PRMWN\ R\XK K DVHEHJH. @ CB\DV O B VA\H PHVZ RG IX\W Ui ® HD WDk
ODU\DP KDG EHHQ GLDJQRVHG D@®GHVWKE WHG HR B GADIQF 18 H REHD  DOMWKHRQ G KWAKKHH FZDUMH B
KHU KXVEDQG -DQ 9RQGUGECN DHD O HI VX WH\M HHY HEEWD KHLDAUDD \ V BHH RUH GHOLYHULQJ KHU

7KH )LHOGY OHGDO ZDV QRW WR&ER OLDUG/HAY R6 KOH (Z]DW IOD&KL@ DY 0D W K N K BIWZIIRRY W K W HEDQUOF\K |
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5HVHDUFK $ZDUG DQG WKH $06 %OXPHQWKDO DZDUG DQG ZDV
HOHFWHG D PHPEHU RI WKH J)UHQWKHS$FDGHP\ Rl 6FLHQFHV
1DWLRQDO $FDGHP\ RI 6FLHQFHWV\DRIG WKH $PHULFDQ $FDGH
$UWV DQG 6FLHQFHV 6KH ZDV MDWWRWVVRU LQ WKH ODWKHP
'"HSDUWPHQW DW 6WDQIRUG 8QHGHUVLW\ ZKHUH VKH LQVSLU
VWXGHQWY DQG FROOHDJXHYVY DOLNH

ODU\DP OLU]JDNKDQL ZDV ERUQ L@® THKUDQ ,UDQ LQ

Il® PDGH E\ WKH 6LPRQV )RXQGDWDRQ DQG WKH ,QWHUQDWLRQD
ODWKHPDWLFDO 8QLRQ VKH GHWRULEHV KHUVHOI DV WKH i0X
JHQHUDWLRQI EHFDXVH E\ WKH WHKIRH VKH ZDV D WHHQDJHU
,UDQ ,UDT ZDU ZDV RYHU DQG R'RIRRMWXRLWLHY ZHUH RSHQ
SHRSOH 6KH WHOOV XV WKDWM{FDWHGJLUO VKH ZDV PRUH
DERXW UHDGLQJ QRYHOV WKDQRXRK®J PDWKHPDWLFV DQG WK
VKH ZRXOG EH D ZULWHU 6KH ZDWLUEWVW GUDZQ WR PDWKH
EHFDXVH RI LWV FKDOOHQJH VEKWHB®®BYQ IRXQG WKDW LW ZD
QLFHIi DQG WKDW VKH HQMR\HGBV@®RVOXGWQWKH ZDV WKH I

LQ KHU DOO JLUOV KLJK VFKR/RIOLDQWHKIHKUD QWKR PRBGWOELBPDFH RI K\SHUERW KH WIXW |
 QWHUQDWLRQDO ODWK 20\PSLD@WKHW2 ZKHUYKHVKbHOFXEOMAMHG WKHLU YROMPH. ]MKHG
[LUVW ,UDQLDQ WR ZLQ WZR JROHGBFHGDOV WKKLHYWRI BRVVLEOH JHRPHMUL AR LR\
VFRUH LQ %\ WKH WLPH VKHDXD WKRH) XQ&IBHGIMNDGCYAWEKLQJI LPSOLFDWILR @VQHZU
6KDULI 8QLYHUVLW\ RI 7THFKQROWRW\ LQ 7HKUPYUR RIDRINDPWRXKHQ V IDPRXV FR QWIHYFMXU t
KDYH EHJXQ WR LGHQWLI\ DV DLPRMEKHPDWLFLDQ VKH SXEO

3KRWR FRXUWHV\

WKUHH SDSHUV DV DQ XQGHUJMBGXDWH RQP KHPKLFkSDpRU I"URZWK RI:HIDRGHWH
UHJXODUO\ E\ FRPELQDWRULWHVD Bi6KH zZHQUP RERFRKUHELFEROLF VXUIDFHU VRHNO B/KH
QIJWKV RI VLPSOH FORV}

IURP +DUYDUG 8QLYHUVLW\ ZRRWOQLRU X QG H & WEH WY iRy AR
&XUWLV 0OFOXOOHQ +HU WKHVLYV TXLFNOK 'BHRERQ ik ¥FUIDFH WR SUR SIHRIMUKRK R

UHFRJQLWLRQ DV D FUHDWLY H LIDYQHQQY LVLRYBUPEBW kiRe BRM FK R 0D U\DRUW D@t
WKLV ZRUN OLU]JDNKDQL VROYHG WzZR ORQJIYWH GEHRPKHERHFWXUH DW WIRH NG ARQ G
SUREOHPV FRQQHFWLQJ WKH DR WRJIHWK 198 W EHE BWKRRM v8yp SHVHDUFK 61PSRVLX

H[SHUWYV LQ WKH ILHOG GHVEWbEH DV 1wuX&PPEHFERDF X HYE PW WKH -DQXRUV-RLQ
VKH ZDV DZDUGHG WKH 5XWK /\WWOH 6D

WLFDO 6RFLWMMRQRU
PRGXOL VSibBHV RI 5

ODU\DP O0LU]DNKDQL DWWDFNHG WR&EJK SUREESHFVRRRDUW YHFRP
FRPELQLQJ LGHDV IURP PDQ\ PDWHRHPDWLFDYROYEBW HiEpo R

GLITHUHQWLDO JHRPHWU\ WR®RXERJ\ G\QDPLFDO V\VWHPV
HUJRGLE WKHRU\ b ,Q WZR SDSHUV DSSHDUHG WRHEG VEKH L

$OH[ (VNLQ DQG $PLU ORKDPPDG IF VWKD W

,Q JUDGXDWH VFKRRO VKH EHRPAWWQWHUHPRWeVXY WRHY;fUDWKHU WKRQ KESBIWER

R
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3KRWR 6SULQJHU 6FLHQFH %X VIRGWRHOHGLR 1HZ <RU
7KH )LHOGVY OHGDO DZDUGV FHUWHRRQY\ RIQWVMDMUKHPWMWREDDQQRR Q&0 6HRXO

WUDQVODWLRQ VXUIDFHV D YHRHDDOL]DWERQ RIGXQYKRDGRFZIKDQJILQJI | UPELW ERDQN W
UDWLRQDO SRO\JRQ DQG VWXGHIBGXRGHUN 8 URKEIWM FDWUMKSHUFARKXOG SRQGHU IRU \HDU\
VKHDULQJ VWUHWFKLQJ 5Q 6 FRRIPREQW VWLIRXQIOLQFKLQJ HDJHUQHVV WR WDNH RQ W
PRUH GHWDLOV VHH WKH H[SRMW RWRPUWSERHBCHPHN HIQG KHU JUHDW V) >RAEBIEOHZD
UDWLRQDO ELOOLDUGY WR G\ROOGHRMM. @ RPRGXPQ KSDFXYIDIOLQJIO\ JRRG @DVOXWH G
WKH $PHULFDQ ODWKHPDWLFDO 6RFLHW\

'KHQ WKH JLHOGV OHGDOLVWYVY ZHUH D
,Q WKHLU IEUHDNWKURXJKIi WKHRUHP WKH*BXWHRUD MKRYG\G PHGDOLVW M W KADLPREQH
VXUSULVLQJO\ WKDW WKHVHWVELWY DUH WE&DPBAWKILIMVFBDV KDV ILQDOO\ FRPH $OWH!
PDQLIROGYV WKDW DUH GHVFUWELR® \D R EDW®OR REQ VOU IQEXOWHISTWIR P DW KH P D W IDF @ FDQVW W K
UHDO FRHIILFLHQWY 7KLV WK HRIWHFE KDV EWHBHF D/OIOVGI VAWM KDV QRW E KKKE OLA/ LEO
ZDQGI WKHRUHP EHFDXVH LW KRWPPWQ\ DS KR WKRON WIQHSH[LVWHQFH R | ZIK RH2IDMDM
DQG PDWKHPDWLFV VXUHO\ EH WKH ILUVW RI PDQ\WXNODERXW

ZRPHQ DQG PDWKHPDWLFV DQG HQFRXUI
W KDV EHHQ SUHGLFWHG WKDRWPDQ\ PRUHZBBEQLWBWALRIQUNIRI PDWKHPDWILHFDO UH\
OLUJDNKDQL V WKHRUHPV DQG WHFKBLTXHWVZUBBUWHH IRXQG L
\HDUV WR FRPH 6KH KDV JLYHQ XV DQ H[DPSOH RI WKH
SDVVLRQDWH SULYDWH JHQLRRUWKH OLNHG&HWR PHDMNDOLH) OAK WVKHUH H[LVWD PBQ\ P\W
GLIILFXOW SUREOHPV ZLWKROMDUXGIDUH $DWKRRQWERW 2QH VXFK P\WK LV WKDW

R UHSUHYV HQ HG LQ PDWKHPDWLFMWF RRSH\
ZUMV 1,Q GHILDQFH RI WKH VRXQG DGYLFHV\\]/IRYHQ RVW

R
Q/ EH DXVH WKH\ ODFN DELOL
\RXQJ UHVHDUFKHUV OLU]JDNKBK®GG GMRFODUHG WK

EEE
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,Q IDF\RWEXORIDOMG E\ $QGUHHVFX DQG FROOMIKIKIBEOV QRZ XS WR K L O HVS B R HUHW
VKRZV WKDW SDUWLFLSDWLRQ mMQWKIHHRUPRRFH B\zZ2R? HRRLIR
FRQWHVWY DUH KLJKO\ GHSHQWHQ® R&HVKHLU FRXQWU\ RI R

DXWKRUV FRQFOXGH WKDW VRPHQDVWHUQdéHWBI_QUEI:%‘l@}éLH IROORZLQJ LQ LG

FRXQWULHY FRQVLVWHQWO\ SURRBXEE \RXQVQIRZIE?_'I-Qg\JZb\ygU%LhRG WKH 6DWWHU SULJH
DELOLWN LQ PDWKHPDWLFDO SHEHEAHP VROYLQJ DV HYLGHQF

VXFFHVV LQ LOWHUQDWLRQDRWRRSHWLWLRQV, ZKEQHR RYLW
FRXQWULHV LQFOXGLQJ WKH 86% GR QRW

WKH VLWXDMMLRQRRI ZR
LGHDO 7KH VRFLDO EDUULHWMARWJLUO\

PDWKHPDWLFDO VFLHQFHV PLEKKW ZHRMW E|
,QWHUHVWLQJO\ FKLOGUHQ RG l&FDFQ.DGDQW}lKWH5 W5<lIJ-|H826§§DQ$QG EDODQF LO0LD WD EH I

IURP VRPH RI WKH FRXQWULHV WKDW GR Z%%B&&H\gﬁﬂ ,% PDNHV PRV WLRRNHDK LIFKH
UHJDUGOHVYV RI JHQGHU DUH WHSUHVMV%%%\DIP@IQS]U\&WEVH WKHLUHIRQ D GRWH

LGHQWLILHG DV YHU\ JLIWHG UQUMVWKJIRHDDVgIUFRVJUE?_'G\;;SVE&{y'_PU WKH \HDUV LDQGFR QI VG
DOO RWKHU HWKQLF UDFLDO EHDPNHJRXQGV LQFOXGLQJ ZKLW

KLJKOV XQGHUUHSUHVHQWHG /HW XV FHOHEUDWH WKLV UHPDWXNMDMEOH Z

EURNH WKURXJK WKH EDUULHYNPWMR W KK

7KH WDNH DZD\ PHVVDJH LV WKDWV\RXQJ ZRRHAA GBI RO o1 2D\ WR FHOREODWH
DQG LQWHUHVW LQ PDWKHPDWREEZDAVLVW  EXW, WKHY BUH, 8’V 06 PHOWRU \RXQJ ZR
UHFRJQLIHG GXH WR VRFLR HFRERPLF DQG_FXOWXUDO IDFWR -« \v 0w DEW RI XV

FRPPXQLW\ ZLOO VXSSRUW SUWRWHFW D(

,QBWHMYG .DQH DQG OHUW] FRQVLGHU VHYHUDO RWKHUDb
P\WKV VXFK DV WKH JUHDWHUW PV ®W WIKIHLDELOLW\ K\SRWKH
WKHRU\ WKDW TXDQWLWDWLKH IIHRD@®WHDUH QRW LQ OLQH ZLW
GLVSRVLWLRQ ZKLFK LV GUDZRQ MMRZWUGY PRUH QXUWXULQJ
VXFK DV WHDFKLQJ VPDOO FKLDWUGIWRU QXUVLQJ /RRNLQJ
IURP PDQ\ FRXQWULHV HGXFDWHRQDO V\VWHPV DQG FXOWX
WKHVH DXWKRUV FRQFOXGH WHKDW 1JHQGHU HTXLW\ DQG RWKH
VRFLRFXOWXUDO IDFWRUV QWWSKWDRULRQDO LQFRPH VFKRRO
UHOLJLRQ SHU VH DUH WKH SWKPRPDWGRWHUPLQDQWYV RI PD
SHUIRUPDQFH DW DOO OHYHOW IRU ERWK ER\V DQG JLUOV i

6LJQV RI SURJUHVV WRZDUGV MM QIGH WKAXLW\ DUH DSSDUHQ

V RQO\ RI PDWKHPDWLFV BKY¥MQQ WKH 86 ZHUH
WR ZRPHQ LQ WKDW SHUFH@®QBIJE\KDG ULVHQ WR

LW ZDV $QQXDO 6XUYH\FROWKH ODWKHPDW
6FLHQFHYV b7KH IUDFWLRQ RI IHPDOH 3URIHVVRUV LQ
PDWKHPDWLFVbGHSDUWPHQWVRRW B&b JUDQWLQJ LQVWLWXWL
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8= 5>2DB) 5A0=

%<b&2/(77( *8,//23S

(KH 7THDFKLQJ RI ODWKHPDYV
&DQ EH 6DLG 7RGD\ $ERX
'LITHUHQFHYV %HWZHHQ :RPH:

&RQIHUHQFH IRU WKH [IWKPHY QLW HUDWDKAP
3buLv 6HSWHPEHU

TKURXJKRXW LWV KLVWRU\ IWKPHW H®FRDDWRARPBLVDIWEXRIY bRPNQXVRG DWW KHPHHQLICHNM
DQQLYHUVDULHY DV DQ RSSRUIDWXQEGEWWRAXRWDRSRWIZDQWQHNWYWKHY ZLWK D ZLGHU FRF

JRU WKH WK DQQLYHUVDU\ LQQFH ZD\R®@H JOMLFR@ IBERXW IRXUY WHPLOOMNDEOH FRQW
PDWKHPDWLFLDQV <YRQQH &K RH®HWWAIGX WRW K HUMW @RI [36 D @HPNXRII0 & BLHH DHFBU D |
3DXOHWWH /LEHUPDQQ LH +200 @H 6FKZD UW]

'XULQJ WKH WK DQQLYHUVDUWH DQG 92UBRRURARIF R BLXRYHD X S WM WHQMWDHGL WK HFID.O \GA
VKRZLQJ WKH mMGLVDSSHDUDQFWY RRIERDB HP DX\CKH BDW LHFWVIRQ K H O QB ¥W O\’ UMIR YAHLD W
RI WKH SV\FKRORJLVWY 6WHYWG® HOGSPQEHUD @B MX @M LD G D @& R RWF\W R H+ X JHHUIA
WKUHDW ZHUH LQWURGXFHG WRDI DPLLDIGIVDIXE | B QG A HR | DR/D IV RRFRQUM DWSLHH RIY SO R € B \i
ZRPHQ LQ PDWKHPDWLFV

Q IRU WKH WK DQQLYHUWVIWWRRWIH BRYRFUB@AR ZDWH ZDIDW R] MG\ IR/ XREGHHL
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UHDVRQV ZK\ ZRPHQ WHQG WR DYR&IGQP KW KK D W IGEKIFOWLE RPHU R U D PR/U FBIHYBSH W 8§ )
GLVFLSOLQH

7KH FRQIHUHQFH ZDV D ELJ VXFFH\RS 2HWIURARHB W RRQQERW K GIOL VK JXNOWNL-QUPRIU HF LV
WKH OLQLVWU\ RI IDWLRQDO (GW F BWLLRQ LYWAOKXY G B G WX BUDYRF@IV W K R\D \RK RVZAD WHKLDM
ZRPHQ LQ PDWKHPDWLFV DQG V P QUK LK/L IKTHWHAQ O/HINUHL &YX V O \

$QQH %R\2 &HQWUH )UDQ"RLV DLHO BUHW L DXHN HY E R QBWORIFKK® $ Q8 UR GHY RW 8@ FXMALF
GLITHUHQFHV LQ WKH PDWKHPDWIGFER\¥ GRFWWHR QA RWD 0L IRDWH H Q WMKU RHDQWI. R Q\D D QE
9DO2ULH %HUWK?2 ,QVWLWXW GEKQBRUPQELIYHY RGN HIDWLD X OGMD @M D ERWKW DNVKR
RI 3LVRW 7\SH DQG TXDVL FU\VWDOYV

7KH RWKHU WDONV GLVFXVVHG® IGH IHKEXH QW LFRYL RW W H\DXKKH BAK GIHH@QWE FBW GBI IR UHP D HRE FHH I\
PDWKHPDWLFV WKH 3,6 VWXG\L® 6 LHQFGHD QWGN HQ HBWWSHHR/D W L F V

7KH H[KLELWLRQ m:RPHQ RI ODWKSIH DV EB® OHKU RXIJERY W U UWR VW KH R Q IDHXUIEKQ IRV Bl X
,QVWLWXW +HQUL 3RLQFDU? DQW KV WID2IF & RAEBKHU Y HHHUKWWRNMHS PRZRPHQLQPDWK QHW

6FLHQWLILF G RPFFOAOVMWSHBWLIXH /DXUHQFH %URRD 0RGIHWHWHR GYOHEIVLKFH 9DQGHEURXF|

2UJDQLVLQJ &PXRDMWPUHHKRZPLN $QQLFN %RLYNREDXXKRREBWWHU* X POBRETXH 60RYD
%ULIJLWWH <YRQ 'H\PH

JRU PRUH GHWDLOV DQG VRPMBWAZ? NHYP HY 6\ DAV/VEXH SKSHSRIHKERIBIH G

JRUXP GHV MHXQHY PDWKORPI
PDWKOPDWLFLHQV

1RYHPEHU

2UJDQLVHG HYHU\ \HDU ZLWK \@KIR W X\SSHR B &/DR HWRK H FOR. WV @ LIRVR Q/IKIHJ B Q561 W K MV D WDW F
SOLH &DUWDQ GH /RUUDLQH L® RID@EDWHKBERRWHBVWXHGW R B/H UHIF WL RK) W DbO R X UR @ H\QX
DV GLYHUVH DV VHFXULW\ DQGFWKHD%SK RD FKRAM. BV R/ W B W LHF @ O R J \PRIGBIQLL D O LGYD/SR
DQG PRGHOLQJ RI PHWDPDWHULDOV b
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e 92URQLTXH &RUWLHU /25,$ &156 1DQF\
e ODGDOLQD 'HDFRQX ,(&/ ,QULD 1DQF\
e ODULH 3LHUUH (WLHQQH $JUR3DULV7HFK
e 6RQLD )OLVV (167$

&UHDWHG LQ WKH IRUXP LRQR/QIR R I3WKHDI®E BRFBAGR FW RUMO WRV XIGYHH ¥ W D@ W [T
ZRUN (LJKWHHQ PDWKHPDWLFLD@WVPRY W ®DNMRRMQ FYD SH RVER B LELRD\R B\Q R BLER\Y I
FRPSXWHU VFLHQFH DQG GLVFUHWH PDWKHPDWLFV

)XUWKHUPRUH WKLV \HDU VRALRS®RDGLR 6ELYHILDY bW LG D WROUIND InQ HOLOGH U HHAW  RIDW |
XQH KLVWRLUH GH SHW tMWHOWHPEGE FRKBWK HPDWLFVKR IWH KH R G OELIMAM O H$ OIVIRO \D 2/ P D
PHQWRULQJ VHVVLRQ ZDV RUJDHVMIBUWRVK\ISGIY GEFRBWKHRADKWLFY DQG VFLHQFH

7KH HIKLELWLRQ m:RPHQ RI ODWKSIH DBV EB® QHKUJ RXIIJE R X W U B U\R WY KZHD YV RLLQKIPX D XWJ Y W Hi i65
8QLYHUVLW?2 RI /RUUDLQH DQGOH. Ov WWeBUIORBMOHIMH IRU D ZK

2UJDQL]LQJIbFRRPPHVBWHHHRWRQ $QQH *2JRXW 3H@®/QMW 0PURRHLEDUFKDQG

OQWHUQDWLRQDO &RQIHUHC
+DUDVVPHQW LQ +LJKHU (G>
5HVHDUFK

3buLv 'HFHPEHU

7KH DVVRFLDWLRQ IHPPHV HW P RMK ERIWH T KB ¥ HR WRIGIW K B UNZ LIMDKV WRK® RLY) ) H B HQIFV
BWXGLHV &3(" J)UHQFK 6WDQGIUQ2ZIBAEGIHWHQ FBQ RY HHQIGWML H VY HBVAVAG V3B QLY H U ¥ L
8QLYHUVLW2 8QLYHUVLW? 3DKLOV QUA/RMURWR | BQBKWKHQXFARWMR®Q5HVHDUFK DQG ,QC

30DQQHG IRU VHYHUDO PRQW®Y SWREW PR\Q CH WH © A HZ KW QV CLNU U PR F @ CD QUK P B UWRKN #
VH[XDO KDUDVVPHQW DUH EHLQE IGQ WFRH IPUIGE DD QMGK GV VSFKXHVQYRIP R Q VG HF /@ FI H YV HLOH
VWXGHQW XQLRQV DQG SROLRESGBO SDUWLHV RI \RXQJHU SH

1(:6/(77(5 b



&28175< 5(3257

7KHUH LV VWLOO D ORW WRHGWRL G HYHORIY DLWRUHN EZROERRRAQ X BRROHVY LIR@IHQW POQOLC
ZRPHQ PDWKHPDWLFLDQV LQ SDUWLFXODU

JRU PRUH LQIRUPDWLRQ DERX\BY/ VHHbK

-DFTXHOLQH )HUUDQG 3

7KH 6RFL2W2 PDWK2PDWLTXH GH JUFDQF6&R B UMW F KKONWEHHAPLDOM G LW RWHKWWWKCREORLWY R ID- D H
JHUUDQG WKLV SUL]H WKOGO IBHWWWZWUBH GEQRU WR D LSHBDWIHFDW LIFYQ RWKCH
IRU DSSOLFDWLRQ LV ODUFK QW LQKIDWSSUWIEEPHODW PWIR HQ MRMHADIW LWEB E § QIRXQIHREQ
D ZLGH SXEOLF

6 HHWE \P | HP DK IU3W[ $GP EHW) HIDOG &DOA COMUHKW O
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64=34A 607 8=
B284=24

352*5(66 5(3257 _
%<b0$5,( )5$1°2,6( 52<

, OQWURGXFWLRQ WR WKH 3URMHFW

7KH SURMHFW *HQGHU *DS LQ BRLMR MHK H *HDRE DO 5 U R D0 D W KIHDPDXWLFD G F RIR@ BN W
WR OHDVXUH ,W +RZ WR 5HGGBH JNVLQWH DQDIWLFOQD @ | DIR GWALRMW L W b ¥ BARDOE @ REEXNVFIR
WR VXSSRUW WKH FKRLFHV R IQLGQ AWHHREYHHD WQ RRQ VWHKIDQV | HEOABLRACLGXIQ G H @ BHD. I HR U\ HAL
GHFLVLRQV LQFOXGLQJ WUHRIG \Z P WIQQFR QMK XH W X\CRVE RMQIMR B H RXHI® WIKYHHZ R U O C
GHYHORSPHQWYV C DIISVZX LDFE R WEFGRDMQI WIFD EM XVHIXO LQ HQFRRRIHDJ VMR YMWHIOBA D
ZRUN LQ WKHVH ILHOGY 5HJLREBOV.QURERDWQRQVDBRXWHRDZLOO EH DOVR SURYLGI
b
7KH MRLQW JOREDO VXUYH\ LW ISODRMEGOWR UBDPFRUH WKDQ VW FR®QQYUXHIMXVEZ® LA
MRLQW VWXG\ RQ SXEOLFDW LRKU 8 B W Q\HLUYQV PH\D DGIDDO V]RIX R Bl W LIFRRQNU RY PRQ G L\Y & D
VFLHQWLVWYV VLQFH &RQWXQE VDV DR/ ARPILRQ@ V D Q GDRXD WIXIKHM GHANAO & B
FRXQWULHV PHQ DQG ZRPHQ P B WKHPHEHWLFL® O EG GBDWOOLDRWHG b

ORUH LQIRUPDWLRQ FDQ EH | ROQH® USAVKEVBMWLFOH WKDW D

$SFWLYLWLHYV 'XULQJ 7KH <HDU

,QLWLDO 3URMHFW :RUNVKRS

7KH ZRUNVKRS WRRN SODFH LQGDXOLWW BWVWRKH -XIYH & ¥ W HDQ GDW K H, + @ VIRVQ WX @HH -OHGQ
UG bOHPEHUV RI DOO SDUWLFDS DAMIOX IV LH{ © MUW.\F XQG RQEHD RIGR M H FXWE VY $IGH R W R L\
WRWDO RI  SHRSOH bJDW K HBIHG XG\K\W DQIOWR EDBHD S BUWR IVRK VR LAD B D WEIHP.D W K FHV bHE
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3KRWR FRXUWHV\ Rl 7KH *HQGHW *DS LQ 6F

QDWXUDO VFLHQFHV DV ZHOQ BW IWRPVKDUH X3\Q ®HKU ¥RHD WA VAV RI WKH ZHEVLWH DFI

UHJLRQDO SHUVSHFWLYHV DQBVWR @HRILQH WABK IERIGHCAIINMRAHYHRI LV WR FUHDWH D

PHDVXUH JHQGHU HTXDOLW\ SHUPDQHQW UHFRUG RI WKH $IWRMMAW b,
GHVFULSWLRQ RI WKH SURMWFWW UW FWREU

7KH ZRUNVKRS PHW LWV JRDORRGBR LGHQWLWPHNRXU¥FHNER3 WDVNV

SUDFWLFHV VSHFLI\ PHWKRGROBRUFKY REMHFWLYHV DQG UH

TXHVWLRQV GLVFXVV JDSV LQVUHVEDWBK R UWRIBHRIR LK HIQV LV SODQQH G DVMRH 8 URRY

VRXUFHV DQG GLVFXVV PDQDJHPHQW RUJBAYHORFRHOWS LQ WKH SURMHFW WKUR)

FRPPXQLFDWLRQ EHWZHHQ SDUWQHUV 7KH)QO)HRX@FHRHQWWH 6R IDU ZH KDNWW FUHD

VHVVLRQV LQFOXGHG WKH JORBMHF W UHVHQMNIBNLIHRAY IRQ WIKH BWLHW\ RI WRSL¥FIVHZN\KH

SUHVHQWDWLRQ RI WKH SDUW\WHWUR/ BVRAW L YULRVA KV Z WL K LWHRMSWH EHWZHHQ -KO\ DQG

JHQGHU JDS RU ZRPHQ LQ VFLHOQFHFISUHVHQWDWLRQ DERXW

VLWXDWLRQV LQ JUDQFH DQGHBABWUDJI OGSH | LRIMWMRH B IZWWIK WKH ZHEVLWH WKH 7ZLV

LQ VFLHQFH RUJDQLIDWLRQ RRWKH UHJILR QRO g MM Q¥4I Ds67(0 VHUYHV WR GLVVHE
RUJDQLIDWLRQ RI WKH WKUHH SURMHFW WBYBY R0 wKH SURMHEW DQG WR IRVWHU

FRQYHUVDWLRQ DURXQG JHQGMWHWUHODW
([ WHUQDO &RPPXQLFDWLRQ DFFRXQW JDLQHG DOPRVW IR®ORZHUV
'XULQJ WKH ZRUNVKRS LQ 3DULMVRDPH® OO0 WHFHWBUERXS ZDV

DQG SXW LQ FKDUJH RI WKH H[WMWUWRB FRPPXQLFDWLRQ DER

SURMHFW DQG LWV SURJUHVWMW®R BAKH SXE QIR UAHNVILIRRXBERXW WKH SURNMMFW ZDV
IXFLD 6DQWDPDULD FUHDWHG RHG RWbLWH BKIGKZWVWHG® DMWRQWKH 6 XVWDLQDEOH "HYH
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I$FKLHYH JHQGHU HTXDOLW\ DQG HPSRZH WH[BSMHW ZREFHYVDLQGHGXFDWLRQ DQ ® FBHNH
JLUOVI RI WKH +LJK /HYHO 3RDEWHFDO )RUXR BRIQVERXWFHY QHHGHG WR FRQGWEMVWW
'"HYHORSPHQW +/3) KHOG LQ -Xa\VDMQ W K H FBR QWHIDICETXVDR W R WKH V F L H QULWLLFR B QGRW H
1HZ <RUN DQG DW VHYHUDO HWHQWYV RI RXW KB TXRXWXROQRQ@LUH LV XQ GWHNZW H GD QG

WKH WKUHH UHJLRQDO ZRUNVKRSV EHIRL

7DVN -RLQW *OREDO 6XUYH\ 7DVN b-RLQW 'DWD %DFNHG 6WRE\ RQ 3

7KH JRDO RI 7DVN LV WR PHDWRWHQ WMKH JHQBURXS$DRSI IKDWD VFLHQFH SURIHVVLRQD
DURXQG WKH ZRUOG ZLWK WKHAXPOMMRWLY BLKID SIMARFYRW EFRD BIH RI 7DVN 7KH HYDO
EHWZHHQ PHQ DQG ZRPHQ ZRUNIHQJ LQ VFLH@QFHQVKYW EXBOLRPHWULF GDDMDGVRXUF
ZKLFK ZLOO EH FRQGXFWHG LQWD RQLPV WR$SUIRBG6BGHVWORSK\VLFVY 'DWD 6\VWHP $'€
ZKLFK WR VXSSRUW GHFLVLRQ P\ WUDF WG L IBHAWRDAPWIGRRIMWMKRUHVSHFW WR G®BIWDDF R C
DQG UHWDLQ ZRPHQ LQ VFLHQFXIDIMHG WR GWWUHRRW X OUHGDH)AO SURJUDPPDWLELDEFHV YV

SUDFWLFDO UHFRPPHQGDWLRQV VHUYH DV WKH PDLQ VRXUFH R/ SKEOLFL
GDWD IURP WKH DU;LY ZLOO EBX\WHG LQ
,Q WKH ,QWHUQDWLRQDOE&8QGRQ RI 3IPWHDVWEHSWKHRUHWLFDO SK\®¥LFIVWDQG

3K\VLFV DQG WKH $PHULFDQ , FUWHIGVWWH R BKAVOBVEFRQBXH WR VWXG\ S\KERDQRBW L F
*OREDO 6XUYH\ RI 3K\WLFLVWVRIFRPSBULQJDJSHOMWOREN\VLFV
DQG IHPDOH SK\VLFLVWV DURXQG WKH ZRUOG 7KHUH ZHUH
UHVSRQGHQWYV IURP FRXQWULHYV DQG MY HODIRMKY THXVHWWLRQV WKDW ZH\MHO GEHAV\D [
SK\VLFV VXUYH\ GRFXPHQWHG WKDW WKHU N RZDYFHYHI XD EMHQ HODERUDWHG DV ZF
EHWZHHQ PHQ DQG ZRPHQ LQ FDUMIHHN¥NDGYDQFLQJ RSSRUWXQL
DQG LQ UHVRXUFHV WR FRQGXFW UHVHDUFKRQWDFWYV KDYH EHHQ XQGH UWDHHQH Z L V
GDWD VRXUFHV WR GLVFXVV GB VKD YDHF F H \
7KH 6WDWLVWLFDO 5HVHDUFK V&H@XWHK RI WKHD SRHGLE ZQLAWHQ DJUHHPH G WRALLVE K
3K\WWLFV GLUHFWHG E\ 5DFKHO VWUHY HAR Q G XA WWK W Ka-D WID\ENDVH JE0$7+ DFFHVV WR DU
'RUNLQJ WRJIJHWKHU ZLWK SDUWZRQUHOUDV LQ RWKHY HFHRQVDYEHVKH SURYLGBIUV KDYH
LPSURYH DQG H[WHQG WKH VXWYH\ WR FKHBPE¥WWUVLRYWORQRQDO\]LQJ WKLY BG W D
ELRORJ\ DQG PDWKHPDWLFV HKHDXEYH\ 2URI® $REPXBGH.RQ WR GRZQORDGQWKH GD
ZRPHQ DQG ZLOO EH FRQGXF W HEBWL Q HPDAOW LSOVHH EBGIIX RIHMIHG VXSSRUW KWK URXJKR
JUHQFK (QJOLVK 6SDQLVK &KQUHMHVH 5XVVQRORWQOWDRDRYV ZLWK *RRJOH 6RKERODU |
WKH IRXUWK DQG ILQDO GD W DH VERKQLFHY HC
7R LPSURYH WKH NQRZOHGJH RFMVKH JHQG KWMKDWSWIQHVHELEQ[LY 3UHSULQWV LQ %LR
DURXQG WKH ZRUOG ZH ZLOO RREWMWWH \D FURVEOU M EHRQXRENYV LQ &RPSXWHYHEBVHQ|
GLVFLSOLQHV FRXQWULHVE UHFWBU\WRRGHYBORBRPBEVWDWIGVRXUFHY IRU WKLV WDV
HPSOR\PHQW DFDGHPLD LQGXVWDOVRYHUQPHQW :H ZLO
ORRN DW VFLHQWLVWVE GHYBPR®PHQW RI &QQYWDEWW KQWFEMHQ XQGH UVWDHIHHH Z L V
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GDWD VRXUFHV WR GLVFXVV GBWDYOH FHVVORF VG H 18D & MW EMV

UHDFKHG D ZULWWHQ DJUHHPHGQWRXILWK Y,= .DUOVUXKH WKH

Rl WKH GDWDEDVH ]JE0$7+ DFFHVV WR DU;L$GGHWXIRQHWO QR WKHVH ZRUNVKRSV DLP |

DJUHHPHQW DQG WKH SURYLGBUV KDYH RIGHYKMBPLQDSRIRG IR1 LQIRUPDWWLIRIY DERXW

DFFHVVLQJ DQG DQDO\]LQJ WKRHHIW BOWD :BHIKDNM DQWGR/DWLQ $PHULFD DQG WR HQF

WKH SHUPLVVLRQ WR GRZQORDGQWKH GDWBDURR BISIDVMEER® Rl LQGLYLGKIDWOH DQG R

KDYH EHHQ RIIHUHG VXSSRUW KMHKURXJKRXWHVKR GWR®HBWN7 DQG 7DVNHVI$S WWR®WDO

QHJRWLDWLRQV ZLWK *RRJOH BRKRODU ZKLFKRXQWDODRKMAMBQE SDUWQHUNMVZKRIHLSU |

WKH IRXUWK DQG ILQDO GDW DHVERXQIFHY H5 L GDQRWQ/XFFHHG

WKDW WKH %LR5[LY 3UHSULQWYV LQ %LRORJ\ RU WKH '%/3

SXEOLVKHG ZRUNV LQ &RPSXWHUYH6 BIVH Q F H7 KZHR XDW LQOSMARHVHFDQ 5HIJLRQDO :RUNVKR

YDOXDEOH GDWD VRXUFHV IRU WKLY WDVNLPPHGLDWHO\ DIWHU WKH :RUNOKRBURQ 3
<RXQJ 3HRSOH LQ 6FLHQFH DQ HQVILGDIE

7KH IDFLOLWLHV IRU GDWD KRIVRARXG QG FRFP DHRWVLRIGHN WKKH ZRUNVKRS ZDMWRW Wk

KDYH EHHQ SODQQHG DQG DUMWEBRQW®UYH HW RBXQWHLARODEE SDUWQHUW XM RH UH:

SURFHVVLQJ DQG VWRUDJH Rl DUHNGIQG $GHOBWDWIHDN HUBP FRXQWULHV SHWWLFL

EHHQ LQLWLDWHG ZRPHQ DQG ZHUH PHQ 21 WKH SDUWQ
UHSUHVHQWHG LQ WKH ZRUNWKRS DW WK
ODWKHPDWLFDO 6FLHQFHV LQ ®&DBH 7RZQ

7DVN 'DWDEDVH RI JRRG SUDFWLEFEHV FRQWULEXWLRQV IURP DOO DWWHQWHHYV
GLVFLSOLQHY DQG FRXQWULHNVNQZHWHH IMMXHD

$ VPDOO JURXS OHG E\ OHUULO\Q *RRV IURR WMKHoREDO VXUYH\ WR EH FXIOQVWHD®G 8\

QWHUQDWLRQDO &RPPLVVLRQ RRVODWKHPRYVBDHRIxBYNWBYF2HFR bV LQ VXEVWDQFH
FXUUHQWO\ WHVWLQJ DQ HQTKLU\ WHPSODWH IRU JDWKHULQJ

LQIRUPDWLRQ RQ H[DPSOHV RLQROWJHDWKWHY LQ RUGHU WR
VWUXFWXUH RI WKH GDWDEDVH 3URMHFW SDUWQHUYV

7KH SURMHFW KDV EHHQ DSSURIWHEBGE\ W}
OHG E\ WKH ,08 DQG b

2QH LPSRUWDQW DFWLYLW\ LVUWKIHRRDDD Q WEW LB @$R | DQICUARRUGLQDWHG B\ BRDLY )

ZRUNVKRSV LQ 7DLZDQ 1DWLRQDW\7DLZDQRIRWRBD &RBRPPYWWWHH IRU :RPHQ LQQWDWKH

1RY &RORPELD 8QLYHUVLGDG GH ORV &®GXVD EFRWHDX PHPEHU RI ,83B8WQHKBYV

DQG 6RXWK $IULFD $,06 6RXWK $IULFD 'HFLYH b,&68 XQLRQV WKH ,83$8 WK ,$8
WKH ,8+367 DQG IRXU LQWHUQISBRQDO F

7KH ZRUNVKRSVE REMHFWLYH\Y PEBOWR LQIRUPGEUYBEMMHUNWIKH 2:6' DQG WKH $&0 b

VFLHQFH FRPPXQLWLHV DERXWDWKMNVSURMHFW SUHVHQW LWV

PDNH FRQWDFWVYV ZLWK WKH SHRBOHVWKDW DUH LQVWUXPHQWDO

VXFFHVV Rl WKH SURMHFW DWGQIHW LQSXW IURP $VLD /D

$PHULFD DQG $IULFD WR HQWXKWHH WWKRb SURMHFW LV UHVSRQ

5HILRQDO :RUNVKRSV
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A4?>ACB

<RXQJ :RPHQ LQ & $OJHE
<:& $

&RSHQKDJHQ b$XIXVWh

5,77(1 %<b7+( 25*$1,6(56 2) <:& $

$_KHHOMXOYH R1 DU;LY SDSHUV bVXJJHVWYV WKW YOHRR PPHRWHHD WRIOKU V LRI R S HRUDWDRAUL B BB H
JHRPHWU\ DUH ZRPHQ ,Q DQ DWWBPSW MED OPRUFRY MV WH L VUV WO HG LSO R @ LR V< RX Q J$ -
ZDV RUJDQLVHG ,W WRRN SODWHN RP® RRIXNW@KDJIHQ 8QWKHHZNWH N B Q<R X ®lJ RODHN W K Pl DINQLC
LQ & $OJHEUDV HYHQW

7KLV VKRUW ZRUNVKRS ZDV RUILDGDGHER G BODLY FHWED S U L M RHRISHIQ KD J HED 8 Q LEYUHNUOV/L
DQG (OL]DEHWK *LOODVS\ IRUPHUO\( 8 QRYHLW LWHK IR B Q .YQH/U VWW H R/IF RFSGIVWIDR) B L 816 O Z {
SURPRWH WKH UHVHDUFK RI ZRARHRQZR UNDQWHG &L @AM EVRF K DXD YRX B HYRXG Y DO
QRQFRPPXWDWLYH JHRPHWU\

<:& $ ZRUNV WRZDUGV LPSURYLQRSHWMHOQRML Q@ RHEARPHRB\LQ

e EXLOGLQJ DQ LQWHUQDWLRQDMHQWWRRNDRVARBEY DEBHDHFHEKWHG ILHOGV

e RIITHULQJ \RXQJ ZRPHQ UHVHDUFKE&WVWR IBUBDOWOK Hi Q ® LYRMVRH Q WN. QX MAKWM L R QUWH b B |
QH[W VWHSV LQ WKHLU SURIHVVLRQDO FDUHHU

e LQFUHDVLQJ DZDUHQHVYV DPRQ.IDPRIOHYHRWEAIMMYFEBAGVHRS MUK QFHY RI ZRPHQ LQ &
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3KRWR FRXUWHV\ RIb<:& $

‘RPHQ ZRUNLQJ LQ RSHUDWRU DURIHEUDV DUKRXRK ®®ZL BH RIXU VSHDNHUV BQ@HUJID
8UXJXD\ WR .RUHD DQG OH[LFR WR 5RPDQLMHMQBRXUZRFGHBODOH PDWKHPDWLFHDQV WF
DQG PHQ WUDYHOHG IURP DFRRVV (XURSHQ@WHHEO A ®RXU RSHQLQJ UHPDUNV IRU <
-DSDQ ,VUDHO ,UDQ DQG WXHK :&Q% WhiG 6 WWE VFWW DWYKHD@NHG WKH PHQ LLEJ DVKWM k
IHPDOH FROOHDJXHV DQG DV N HGE WKHP W
7KH ZRUNVKRS LQFOXGHG D PLQLDARXUVH BAXESBIADD HYB @ XOMWHU WKH H®G RI WKH F
&RSHQKDJHQ 8QLYHUVLW\ RQ @XWIQWL]HG IXQFWLRQDO DQD
WHQVRU QRUPV DQG WKH *URWKHQGLHFN SRR HYDD XDWWE RQ IRUP ZDV VH @ WQRNK W QUK |
FROORTXLXP VW\OH WDON E\ & BBKHHRQD QAWK DRWPHHU\'SB8BUWLYH IHHGEDFKHURP W
WKH KLVWRU\ Rl 7\SH ,,B IDFWSDYW&RPE VAR KM H® DWIPRVSKHUH PDGH WKH 5@® WL
VSRNH DERXW WKHLU RZQ UHV MIFKLIRD I FRQIQBWAVS LRVBVNLQJI TXHVWLRQV

$ORQJVLGH WKH VFLHQWLILF SEROQWRU ZH DIOWRWPRBVOKHUG Rl ZRPHQ VX SISRHDW. QJ

JURXS GLVFXVVLRQV GXULQJ WKHIPRQHRK E U HDINY bz H UH bwbk

SDUWLFLSDQWY KDG WKH FKD®LFQJ VZR WE\LVF X VWOWRBRPMUGDEOH DVNLQW PXHRWNRQ

OLIH EDODQFH VH[LVP LQ DFDBWHPLD ZRUNLQIZL Wk bHVE b

FROODERUDWRUV DQG PDQ\ RWKHUV b ,Q WKH IXWXUH , ZLOO QRWIIHRDOV VDR XM
JLYLQJ WDONV DW FRQIHUHRAHW H WHIQDW.

7KH VRFLDO DFWLYLWLHV ZKDFKRDWF REHWE® QHE VQUHMHDQIBK WKDW LV LQGHBHQGHY

RI &RSHQKDJHQ FRQWULEXWHG WR D UHODVKE NOOJIWHUMQGEWO LQ FDQUHHOQFHHDQQOH

DWPRVSKHUH DQG KHOSHG LQ IRWKHQJ FRQQRWWHRQVVRPRHQ!I FRQVFLRXYQDW FIR@WHD

SDUWLFLSDQWV b PDOH GRPLQDWHG
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3KRWR FRXUWHV\ RIb<:& $

6RPH FRPPHQWY DGGUHVVHG bWIXW IHHOLQJKRH YMRRO®/ HREQLWLRQ RI $RXBEURNHQ LC
ZRPHQ LQ RSHUDWRU DOJHEUDV YHU\ RIWHRUHPBHUHIBQEFF\HHUDQFHVFD $UL¥HUMVLIW\WR.IC
bbbbbbbbbb 9LUJLQLD 86 DQG (OEZ]IDEHWR NHOSIXDFH |
2] FRXUVH EHLQJ RQH RI IRXIULWKPBQ DW D/HRQHIQUBHFHILXP RQ $XIWKW ZHHNHQG
KXQGUHG DWWHQGHHYV LV WEXMW XO&LE) RSHHEBWRU D\KIHH EIUIBAK DQQ XD O <R XQJIHEIMD K/ H
PDGH PH IHHO OLNH , ZDV QRW D PLQRULWWVRQIHUHQFH DW WKGDY BPMKGR'BMWHL R Q

,W LV DQ LOQFUHGLEOH RSSRUWKR QIRUWNWRRQPHHW ZLWK ZRPHQ
PDWKV DW OHDVW ORRVHO\ WUBODODRW ®RIWR \RXU RZQ 7KHUH L
FRQILGHQFH WKDW EH JDLQH® BDW BIOQJ VXFFHVVIXO ZRPH
VWDJHV RI WKHLU FDUHHUVWXQW KWHRPHQOQIHWWLQJ WR WDON ZL
KHDU WKHLU H[SHULHQFH MWQFOMWHV \RX IHHO OLNH \RXEU
H[SHULHQFLQJ WKHVH FKDOQEQHHRWORQMWRDQG LW LV SRVV
DFKLHYH WKH JRDOV \RX KDYH LQ PDWKHPDWLFV

, ZLOO YDOXH WKH UROH WKKHPDWOMEM DQ® ZRPDQ LQ PDW

EH FRQILGHQW WKDW , KDYH WRAHWKOCQ@J WR FRQWULEXWH WR
ZLOO WU\ QR ORQJHU WR GRZRSWKH PEHBPQGHU EXW HPEUDF
WKDW P\ SHUVSHFWLYH DV BFARRDKH FDQ SRVLWLYHO\ DII
WHDFKLQJ DQG OHDUQLQJ RI & DOJHEUDYV

, KDYH IRXQG WKDW WKHUH DUHM®MRIRW PRUH ZRPHQ ZRUNLQ
UHVHDUFK DUHD DQG ILQG WKLV HPSRZHULQJ
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2Q WKH 7UDLO RI :RPHQ LQ C

5]HV] Z b-XQH

:5,77(1 %< 67%$1,6/$:% 6.51%6

7KH ILUVW FRQIHUHQFH IURP WKH SUPRQBHRIL®RPAF QB DDWKHROBW LWKIRVRRQHS O D AHY
5]HV]"Z 3RODQG 7KH FRQIHUHRHI RPHYICR DAPOAYH 6 EG FHOHEUDWHG WKH FHQWHQE
3URIHVVRU +HOHQD 5DVLRZD ZKRZIDYHR@HIRP IVKH PRYMY IS P D WHKWHEP B WQ RDOQ V 7RALW |
VFLHQWLILF PHHWLQJ ZDV RSH QW& NP W KD DK RRFL B RO L YRUR LLIVY LD B/XW P B WIQF MOKQHV
FRQIHUHQFH OHDGLQJ XS WR DURXQG SDUWLFLSDQWYV b

+HOHQD 5DVLRZD VWDUWHG KHWRWDEOGGBPLFE FARIHHLW & X QIGEHU XNDH/ VEXBIHR] Y RWQLR Q | RW
OHDGHUV RI WKH 3ROLVK 6FRRERRRKERJI+R ZBIYE W %RHOIH YD VW H U E V XWKH \$IL W HEX WEKHHG Z
VKH ZDV UHGLVFRYHUHG E\ $QGKHHMOBR\DMRZEK L ¥ XBHADWLV R W FVHWXZE R UDNV LEUFROXKIG\WM
DQG GHGXFWLYH ORJLF DOJHEN®IHERHDW KWRHO/DMWH G RN R FOIRYERD OF O RYIVEV DDOD R G LQM
DSSUR[LPDWLRQ ORJLFV DQG DUWLILFLDO LQWHOOLJHQFH

ORUH RQ KHU UHVHDUFK DQG XKQWBGWHHM KRKIRDRBUHFWLYLWLHV FR

KWBY 7277 PIPXZ HXSO (P W5DMRZ D 5DURZ DARIUS DURZ DAR) UKW
KW 777 KIMRY P FVWADOAYZ VOF XN %R)UDSKIHY 5 DURZ DKW O
KW8 FRP HWBKP DOFXQ HGX 1WAQ) ERRNVSDSHY SE SCBHY 5DMRZ DS

3URIHVEWRK 50V WKH 8QLYHUVLW\ Rl 1RUWKK&DWR@®L QD DW &KDUORWWH W
RI 3URI +HOHQD b5DVLRZD ZIIRQRUMSBMHFLRDLUXRNWKHG +

6FLHQWLILF &RPPLWWHH RI WEBOVVVRQIHGBQMHP Y LI Y SKHD O W K
LQIRUPDWLFV DQG EXVLQHYV\QDRBHIDMALF O HEM GBI MYHUGIKEGD &D Q

GDWD VFLHQFH UHJXODWH WKH FRVW RI DUWZRUNV"

7KH ILUVW GD\ RI WKH PHHWLQJIWADH GHHIW EV HRO \3 G R VMRWIRG@ bV
3KRWR FRXUWHV\ RI :LNL

1(:6/(77(5 b



3$67 (9(176

3KRWR FRXUWHV\ RI WKH 3ROLVK :RPHQ LQ ODWKH

5DVLRZD KHU OLIH DQG VFLHQWMWKH DFKLHYHRUHRQWWVLRQDO ZRUN ZHUHWIOH/R LPS

IROORZLQJ GD\V VFLHQWLILP ®OHWYDON D HFW RQUHYH QNVHZWIOKHGXOH bb

GHYRWHG WR 5DLVRZD WRRN BQWFG EKH WDONV ZHUH SUHV

IRUPHU VWXGHQWY DQG FROOIKRYHWRUV RWXWRIL SSONQBBD OHFWXUHV

ZLGH JURXS DWWHQGHG WKH FRQIHUHQFH ¢« 5\v]DUG 5XGQLFNL 3LHFHZLVN GBWHU

WKHLU DV\PSWRWLFV b

/ILVW Rl WDONV GHYRWHG WR 3URI 5DVLRZD gyv]XOD /HG]JHZLF] 2SWLPDO BRGWURC

e -DQXV] &]HODNRZVNL Ii$OJHEUWLKFWHPDQWBEKPUBDFRORIMFSHVXOWY DQG RSHQ SU
RI 3URI +HOHQD 5DVLRZD ibb e :LHPZD 1L]LRDGLF +RGJH 7KHRU\ C D V)

e $QGU]HM 6DORAFANDL UNBDZVND I&RQWULEXWERQDPHN $IILQH UDQGRP HTXDWLRQ .
3URI +HOHQD 5DVLRZD WR WKARHEDOVLYV RI FRPWYWHHIVVFLHQ

e« ODUHN =DZDGRZVNL I$OJHEUDLF ID®G FDWHDPRMPLEIDQDPHINREREZYND 1RQ ORFDO ER:
ORJLFI SUREOHPV IRU RUGLQDU\ GLIIHUHQWLD

e $QGU]HM -DQNRZVNL B3UHVHQWGWLRQ RI®F WKRQ LHM] MRRMDMPP\N $QDO\VLV RI WKH
DFKLHYHPHQWYV RI 3URI +HOHQD 5DVLRZD JHRH B[S HVVLRQ

e (LQDU )UHGULNVVRQ B5HPHPEHWLQJ 3URIHVVRU 5DVLRZD
b6 WIDZL\WRPRUDG]|NL +HOHQD 5DVLRZD .
6FKRRO \HDUV DQG GLIILFXOW VWXGHQWS
RUJDQL]DWLRQDO DFWLYLW\

KH FRQIHUHQFH RUJDQL]HG E\ WKH 3RO
DWKHPDWLFV 2DV SODQQHG DY WK 1LU

7UDLO RI :RPHQ LQ ODWKHPDWLMW DQG Z

7KH F\FOH ZLOO EH FRQWLQXWH PDQ\WKH
7KH SOHQDU\ OHFWXUHV DQG VBHHIEHD VHVIRRIOY ERRO PHKOHBEHG PXFK LQ WKBQI&HO
UDQJH RI UHVHDUFK DUHDV GODILHGHQWLDOZHTBHMNIHRGVLW YV HVVHQWL DK WIKWRQR
PDWKHPDWLFY WRSRORJ\ JUDSK WKHRU\ DMOKHGEY X VWRURPQG DFKLHYHPHQWYV
PDWKHPDWLFV b

ORUH GHWDLOV FDQ EH IRXQG RQ WKH FR

7KH VSHFLDO VHVVLRQ IRU \RX®Q3FHHW K H P DK MREPHHAFIMW PRI SO WRIHWKHU ZLWK VOL!
WKH SRVWHU VHVVLRQ DQG GLWRORFHM/Q SIWXHOS K X\ MHRFWXUHV DQG D JDOOHU\
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"RPHQ DQG 6FLHQFH 9

'X]FH 1RYHPEHU

5,77(1 %<b6(05% 3$08.

7KH $VVRFLDWLRQ IRU 7XUNLVK :RPHQ LQ

ODWKHPDWLFV VWDUWHG b:RPHQ DQG 6FLHQFH

PHHWLQJV ZLWK WKH DLP RI EULQJLQJ ZRPHQ
UHVHDUFKHUVY DQG VWXGHQWYV WRIJHWKHU DQG FUHDWLQJ
D SODWIRUP IRU VKDULQJ WKHLU LGHDV H[SHULHQFHYV
DQG SUREOHPV b

7KH ILUVW RQH ZDV KHOG DW &DQND\D 8QLYHUVLW\ LQ
$QNDUD RQ 1RYHPEHU WKH VHFRQG ZDV
DW %DKFHVHKLU 8QLYHUVLW\ LQ ,VWDQEXO RQ
YHEUXDU\ WKH WKLUG zZDV RQ 2FWREHU
DW +LWLW 8QLYHUVLW\ LQ &RUXP DQG WKH
IRXUWK RQH ZDV DW $WLOLP 8QLYHUVLW\ RQ
1RYHPEHU b2XU ILIWK :RPHQ DQG
6FLHQFH PHHWLQJ WRRN SODFH RQ 1RYHPEHUbD 3KRWR FRXUWHV\ R ¢

DW 'X]FH 8QLYHUVLW\ LQ 'XRFH8ZEON K MX\WM HUX SR URPHQ 6 W XIGL\HW DW 'X]FH 8QLYH

7KH SURJUDP FRQVLVWHG RI WWK HHKW DMONAW B Q R PHESDRWOH X H UK N WIDUWWR BE BIG X 6 D WW Rz
$\H 6R\VDO bZKR LV D IRUPHU UNEWRD Q@QRG % RIDWLKAHP®WLLYF. D QF HW BN VKFWHRGE KBTK H [
ZDV 3URI b)XQGD 6LYULND\D 6HWHRWEXY RK™IPHI&IOQGEWQV LW HMVXHHDW B O WK IGS DLER K WJ K
7KH ODVW SDQHOLVW XDW $VVURWDR B0 3WRE VKH JDYH WKSHUHRBEWD VX RRA @ ERXMG X FLC

7KH LQYLWHG VSHDNHU 3URI (OQ¥WDFRIXBEX H RSXUKF D UMD & H P D WLHAD\OL &/ LOR® D $PH G BRI
ORURFFR JDYH D YHU\ LQWHUBOWQQH WW & N W B RX\V DMK ARPKDHFP EOR SPQWYFLBQWH DW
DQG LQQRYDWLRQ
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,Q DGGLWLRQ WR JHQGHU UH CODAMRHFR ¥ YWXHEV W WK HD B WHIW WQ WRHDV H [IDUPFSKO W U HUWRE Vb L0 H)
IURP '"HSDUWPHQW RI &RPSXWHWVWEWHQWH ONRID PLHRXSW LYHLDIOWDR.R @ ¥ DMH G IRQJ A B R
IHDWXUHV H[WUDFWHG IURP WKBUHRIG\?HGWXIPRQDD % DOVIIH VHRW DDGIHG HDBR SQ/L ¥ B WK
PRGHOV RI HSLGHPLF GLVHDVHV

7KH HYHQW ZDV RSHQ WR HYHUXZRY HJ HOIK IVUAHH GV WKHDWH- ZGUHHHDUO\ SDUWLFLSDC

3KRWR FRXUWHV\ RI {
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&RQQOHFWLRQV IRU :RPHQ *H
7RSRORJLFDO &RPELQDYV

%WHUNHOH\ &% $XIXVW 6HSWHPE

5,77(1 %<b2/*$% .8=1(7629%

&RQQHFWLRQV IRU :RPHQ :RUN YV KRS$HID Y RXDIUSW R I WIKAH R/@1 PHR P H WLLLIFWCRQUG. F\R HRVO R/ KL
%HUNHOH\ &$ 7KH JRDO RI WHKH HYCHIZLW VED R | WARR BQ PAU RIGXE WHKYH. P VWRKI HWRKDHM RWR U H B

,Q JHQHUDO WKH ILHOG RI JHFRPHEWQDWRQIGFWREBREBBYLWZ A RBPEIQQDWHRRM DWW KFHU R X G\
JHRPHWULF DQG WRSRORJLFDOSRENWRWYNVVERK DD W RW PRV GIPGGV WIKAH DAHSY WERBSROHRQ ¥
WHFKQLTXHV WR DQVZHU FRPELQDWRULDO SUREOHPYV

7KH SURJUDP IHDWXUHG D ZLGR @HQVHR RD WR®ICAV D WIRRPQPV SHIDAMLRIQY &R OARVFRFRSGRWARL

VFLHQFH DQG WKH WULDQJXOMXWHR\Q [RJ HP D © D LFOBEE Y75 BAVD R FIRIRRED K VFKHEXGV
0\ SHUVRQDO KLJKOLJKW ZDV MKW FIPOR I$ EN \GHDQWR B GH WO MRLOWIARBUR DLOKWXIDQAG Q
6DOGDQKD RQ WKH FRQQHFWLYRPLQRI WKOLHH \G LPKIGFKL R RPP®UL]H EHORZ

2XWVLGH RI WKH DXGLWRULXPD WRW RU M6 HHUNVQIW R 35R H B/RK]O L B/H. b MH FRWU | @ H W X WW/
DUHD D GLQQHU RQ WKH ILHWW IQLHM O\QBWRRWSIOWOH D Y

, DOVR HQMR\HG WKH SDQHO GEUBRX\Y\GLBQGZKUWBRWIDAD ®H B R ZH VRK WK H MUWIE\b WKDW V

e VXUURXQG \RXUVHOI ZLWK QLR WHRSIHGYRQRQRKQM O HQM

e EH FRQILGHQW \RX DUH QRW DZXDWSRMWGIHVHLDYE GRPDHY G P SIOW L BXW LRQ H/ RO BWKHC
UHFRPPHQGHG I:RPHQ 'RQEW $VNW/ESUF WDEFRFN RQ WKH

e RXWVRXUFH DQG EX\ VHUYLFHA VLMXDWYW G BRIQEWRX{H O LEBD G \DERXWKIZQIMV LHQJ PRRQ)
DQ LPSRUWDQW WDON LQ WKHLBRWRHQULDIQWG ERXRMXAHYV IVQI® H MWV W DANKHH KR W D@ G RKW

* DFNQRZOHGJH WKH FRQWULEXWQR®@ LRV [ZHRP H@ DWRGX B VEK N B XPUL\LIQR'Q V LGE @ R P HAXK R QV\M
FRQWULEXWLRQ LV RQO\ QR\WH® Q | R LQVW KHUMG 8 DVWOIW® BHWYV FUHGLW IRU LW b

, ZRXOG OLNH WR WKDQN $DORALK S\QULYHERVWLHERYH PDNLQJ W
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7+5(( ',0(16,21%$/ '20,12 7,/,1*6

7KH WKHRU\ Rl WLOLQJV KDVVMLWV URRWHHLQLPRPVILEDWRURLFEYH FDOOHG W
SUREDELOLW\ DQG VWDWLVMWERO FKDQUE®Q J, W KHKRULI\DWRWLRQ RI GRP|
GLPHQVLRQDO WLOLQJV PDQ\ IXQ GIDHHQWDII ITXHYWEWQVY I[URP WKH ULJK
KDYH DOUHDG\ EHHQ DQVZHUHG )RWHHIWWRBQB WHONMQRKLOH LW LV QRW SR
KRZ WR FDOFXODWH WKH QXPEHU REHMLAHHJI WIKQ HWHIGYABQVLRQDA WA OLQ
UHJLRQ .DVWHOH\Q E  7HPSRPDOHLQ@QEQHVKRWU WKH RXWKRUV ZHUH DEOF
D UDQGRP WLOLQJ ORRNV OLNH -RWNOVRJIJSURISBWEEKRHW FRQQHFWHG
E bDQG KRZ DQG ZKHQ LW LV SRVVLEOH WR PRYH IURP
RQH WLOLQJ WR DQRWKHU 7KXUVWHRQWKLY HQG .OLYDQV DQG KHU FR DX\
WZR WRSRORJLFDO LQYDULDQWEH [0X]
8QIRUWXQDWHO\ HYHU\WKLQJ EHF RFKHRX PEKWKRP RWH ORZ DFURVV VXUIDFHV
FRPSOLFDWHG LQ WKUHH GLPHQVLRQ@RWWRY GQBIKSYOEH WULWV )XUWKHUPRL
FRQVLGHU D ORFDO PRYH FDORHG IR LR®HUHIEHLYBRHQOQMZ ZKHUH ZH DO
GRPLQRHV L H b ~ ~ EULFNV RI WRFEDGWFRPSGRVHG LQWR VPIHOOHU XQ
FXEHV bRXW DQG SXW EDFN URWDWHGGHFRRISRVHG LQWR ~ ~ OPDOOHU
EEORFN ,W WXUQV RXW WKDWWDQ\ RZR BRP WEY QRQW KWDWL OILYOHQ HQRXJIK G
RI D VLPSO\ FRQQHFWHG UHJLRQ DBRXOGSDPROQHFREQHFW DQ\ WKUHH GL
7KXUVWRQ +RZHYHU RQH FDQ FRQMWUXFWRZHYHU QRW WUXH THKH DXWk
ER[HV ZKHUH QR IOLS PRYH LV SRVWIZROWKUHH GLPHQVLRQDO WLOLQJV DU
UHILQHPHQWY IOLSV DQG WWH. WK H | DQ
1IDWXUDOO\ LW IHHOV OLPLWLQJ W\RDPBIQIOSK O BIMPH DKUIOAH WZR W IDWHIH GLP
GLPHQVLRQDO VSDFHV H[FOXVLYHORRQ@HKFWER YLD UHILQHPHQWAKBQG O]
GLPHQVLRQDODBPRYHV )RU H[DPSOHDXH FRKOBD¥HIDK[ DQG WZLVW
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6HFRQG OHHWLQJ RI 3DNLVW
ODWKHPDWLFV

SHVKDZDU b1RYHPEHUD

7KH DLP ZDV WR SURYLGH D VO YPYXROMHQW LRWHRPHGWXDG HPY WIDDR VA WERRI B O ORAY |
PDWKHPDWLFDO GLVFLSOLQHW EDQUHHWHUDWRUBSVRPRWKHD VW KD @ FH B QLFKH W KiH7 R B i k
PHHWLQJ WRRN SODFH LQ ,VODPDEDG LQ

7KH IO\HU RI WKH PHHWLQJ FDQ EH IRXQG KHUH
KWB 777 BXURSHXY RP HAOP DAVRU MWV GH DXQM LBV GREXP HOW QHZ V SZ P BXRSB BOHJSAE
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=4FB 0=3 D?72><8
4E4=CB

$SSRLOQWPHQWYV

6\OYLH %HQ]RQL QDPHG WKH QMW +HQHAWRL @F DWKEH ,QVWLW

6\OYLH %HQ]RQL ZLOO VWDUW DYVWK M QW Z+ HQUHLF BRILQ R D WKX Q GHD® L) RQ  WWK HD,Q X [L
KLJKO\ SUHVWLJLRXV FHQWU KW L RQ WX HPMHP\E HEVR IDW KH Y06L W QBHD Q 53-8\2H DEJHFE VELHHD
WKH ODWKHPDWLFDO 6FLHQFHV

6\OYLH %HQ]RQL LV DQ LQW H UHIDAV L R QEDOUON LUDHOF B L QI HVUHHG) WLED R IFDTX{ BWE RODWP DYV WDKH
WUDQVLWLRQV 6KH KDV EHHQ LDVS (BRI BIX 8 R WeBIW QDG 8@ MIRW WK B FRH W K HD,@Q® VBILW K
-RUGDQ VLQFH 6KH LV DOWRKB V06UV LEQRPPH WENHHUHRIR U 5D L \VOLDQW K3IKFEDDAWL EF$/Z D UH Q H

$OLFH *XLRQQHW HOHFWHG WRHQYKRH DQHQFKD PG DPIXRIRGHLH D

$OLFH *XLRQQHW 5HVHDUFK 'LRIHWW R WP DW K&I1PSHBW LLAWH 6 WRRIU D \B R U X 8 83 B H B WH ( BRIO/N
EHHQ HOHFWHG WR WKH JUHQFKHBFGBPPRD §KXIURRGHH D QEOW R J WW.KQHUD R K MPRMW L F P
&RPSXWHU 6FLHQFH OHFKDQLF W L3XKORUKF\L Q&W K P L\NUWVAQ\F B GBE D G HFH R | LAFAGIQGHQJ 1 DY
PDWKHPDWLFLDQV

$V IRU KHU GRPDLQ RI UHVHDUEK VHOH FID\W PORRWMY BWP'G E\ MRHE X@ G H KD W DRYAL @J
LQ KLJK GLPHQVLRQV RIWHQ FRWHGXQURRHIKIURPVORVIED GHYDOMNROW RWRPRW KEY
GHYLDWLRQV WR FRPELQDWR V&V \R FIRMHHI 8 GREQE LZHUH PWDIGO KR 8 H | XXX UZH. OLOD WK HO

(:0 7TKH 1HWKHUODQGY DW WKH "XHWNFK DOV KHPDWLFDO &RQJU

(:0 7TKH 1HWKHUODQGYV ZDV LQYHWH®R WD SDR W R P PIWR
ERDUG GHFLGHG WR JLYH WKIQGHKRYHQVRQLIUUN WDV RRX (RRO®B LRHH WIX®IXIDXW/EK WHK L
(:0 1/ EH LQYLWHG E\ GHIDXOW LQ WKH 3& RI 10&
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3UL]JHV DQG $ZDUGV

5DSKDOOH +HUELQ UHFHLYHV WIKRI®&156 OHGDO IRU ,QQRYDW

5DSKDO©OH +HUELQ 3URIHVVRW\DWDERLE OADKIH/ HLILWDHOAHNV RQL K H WAKHHV , G Y WWIDW X/ \W L&HD 1P D KVIK\?
LQ -XQH RQH &156 OHGDO |IRAR UQIQIRY QW PR Q LIRWOKBIQDO\VLVMVMRIHBDWHKEBPW R/ IOPOF®D
VDIHW\

$QQDODXUD 6WLQJR DQGb7DKL2QBDED L\ &2 DUBHHAHKL YHDWKHIRU :RPHQ DQG 6FLHQFH

7ZR 3K' VWXGHQWYV LQ PDWKHPDW WHFEQRBGHBRE S K WD O FBLIH Q&F2 ) IDHGF KFLHMEW | RKIH
JUDQWY DUH YHU\ VHOHFWLYH QRBKWRHUIRBWHGRE®'\RUZ®R R HF LS LHRPNQ COPFRSPDIL PR Q ¥
H[DFW DQG QDWXUDO VFLHQFHV LQ )UDQFH

$QQDODXUDBRRQODWRLUH GEDQDO\VH J&RBBWIUILGH SH\ DISS\OLLW D WD B QW DRUKG P ZWR F\D\
HGXFDWLRQ LQ ,WDO\ LV LQRG HWAXWWGR® PRIGH OQIQUQWHRH @RBQ IR BRQ POW YAIUMD FIWL
DV D ZDYH DQG D PDVVLF ILHOG VXFK DV D TXDUN

7DKLQD 5D/DIERMDWRLUH GELQIRUPDWL TXIHY HWVG W P 6 W KAP BRAX T XRIY 1B/ R@QHWRIHW K H
,QGLDQ 2FHDQ IURP WKH UHJLFDGIRWB3QVWDWD @D 0DGR JWKHBRGHDY QD WE G HRPISE WL
VLPXODWLRQV RI WKH PRYHPHQWR (R IHHDMHFOMHI K RZ OVRHR § WX.® HHH W\ H LR AD W KR Q V HR
RULQ DQ LVODQG

-DFTXHOLQH )HUUDQG 3UL]H HVWDEOLVKHGD

7KH 6RFL2W?2 PDWK2PDWLTXH GH JTFDQ@F&R H UMW F KK@ONVWEHHAPLBE/M G LW RWVHKWWKCREORWY IR ID- Q F
JHUUDQG 7KLV SUL]H AN IO [E M \DVZ DNULGPHHGL KR U IRU & RQGTDIW KHPDAV L Y RAYKDHN €
IRU DSSOLFDWLRQ LV ODUFK QW WR KIQF BYXUDPH HWKHDGLIIXVHBQHRD PR QIK W KB WZLLRDHC
SXEOLF

6 HHEWE \P | H° DK IU3W $G&P EHW) HIDOG &DOACOMUHKW O

/ 2UHDO 81(6&2 8. DQG ,UHODQG )®GEREZYKHS IRU :RPHQ

7KH /E2U2DO 81(6&2 8. ,UHODRBH® QQREZAMKLGFHRUV RSHQ IBNDWSSOLFDWLRQV W
7KH IHOORZVKLS LV PHDQW | R DIbiPHHUHY HIRUM LD UHH W KJHH VIVHEQ B @ FRHIIVO IH @ JD Q B HOK\@
PDWKHPDWLFV DQG FRPSXWHU VV¥EHQEWYVWW Z LFOOVEMW D@BUGHG D EXUVDU\ RI e
7KLV XQLTXH DZDUG LV GH VL JKQHIGS WRR SRS L iGPDDUHD B W\ IF D T-FKKNHW VQLIQH IBR & WILH/YH DQUIF
IHOORZVKLS FDQ EH VSHQW DXOWKEXAHID O R FZAL RK WV L H'QY WFIRYLIHU HTKXLGS® HFQW H KFHRO/SV W |
WR IXQG FRQIHUHQFH WUDYHO

21ILFLDO ZHEZVERHHOHAAFHRXN\D
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JUDQFHVFD $ULFL ZLQV ,Q WR 6WRULHYV DZDUG

&RQJUDWXODWLRQV WR WKH ERDVIGHRIDPDEHINV R) U DQ EG WFIOHS UM EH VZ OB NHR QRW K HUH QB E
FRPH DOLYH FRPSHWLWLRQ RUJIDQLXBITHE\VER GEROXE UQ WHR WKBIQ BH V KB DAD ¥ R@LH RU \
IRXU VHOHFWHG ILQDOLVWYV DXQ\G BIDLY@J 0D SUHWHDQUF BW U RLQ) IDERMKIHR-DMWQ K V VIDWK BV KN H G
9HUHLQLJLQJ LQ 1ILMPHJHQ 7KH.WEDSIGL]YW PEGRPBRGLBI®ZQJIJXDJE WRXUVH IURP 5DC

&DUROLQH -DJWHQEHUJ ZLQV -R YDQ 1XQHQ DZDUG

&DUROLQH -DIJWHQEHUJ DW WKH BWQRMIUK® $IPWNXHGGD P, @ RRUW K H ZIDHIGR IZRQH BH-R & R RW
WKHVLV (IILFLHQF\ DQG )DLU@HVVZIUQ ¥ WENXORQGE H s VKO QUX S HU VKN L-RQY R Q5 REQHIMQS ¢
LV DQ DQQXDO DZDUG IRU UHWHDHBXWX®MR § VWU HORIM K WQ F WIKYGL XKD \' FWBKQ @ B X
PDNHV PHDQLQJIXO OLQNV EHW ZHHQDWKHE® U\V DG LSILMFVDIWIHYRIQRR IWKRI IYVRV LIFY P U QR
WKH 1IHWKHUODQGV

1HOO\ /LWYDN ILQDOLVW RI (QOLJKWHQHUI DZDUG

,Q IRYHPEHU WKH SUHVWLJLRWXWH (BB WKB/RSHXID JULFHHRBH ERRM LERBXVIVKR DBV ®Z
PDWKHPDWLFV" $ FOHDU ERRN DBRXRW KR Z ZWK KM @ HIL \&'D DHOROUH QWH DX GS UR (H Q@GR & Ot
(:0 UHSUHVHQWDWLYH LQ WKH 1HWRKRGYDQ GV UBQR® Z@HEM I$1U B DR B WKW PG LS R SIXD B XV
ZDV RQH Rl WKH ODVW HLJKW RIRPHQWHYRIQQ | WML RQWBJRUWHUDWXUH R

/LWYDN H[SODLQV 1,W LV D ER RN RXW WKSHS O HBDHW DRQYXE DR Q RV&R PLLHVL F\K H E B R BIL RFDY
WRSLFV LQFOXGLQJ SODQQLQHRQE VRKEKEXMIHQIV RR GWLIQH @ WHIE QHWY IOWRD GSEBRED B
FRXQWHUV FU\SWRJUDSK\ DQG RQOLQH DXFWLRQV
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(:0 OHQWRULQJ

(:0 PHPEHUV LQ QHHG RI JXLGDQFHWKRXEBQLFRRPPRYWIKHDP/DANVEZFLD QXU IISG HIRVIDEIOR X D@
EHLQJ (:0 PHPEHUV UHJDUGLQJ WHWLDQPROWKEPPMWQAFBDURHU DQG IDPLO\

,Q RUGHU WR HVWDEOLVK FRQQ@HPWQ RGN \E HWIAK H QHRMQMVERSD BQFIR-OWILRP ERWK VLG
FRQWDFW#HXURSHDQZRPHQLQPDWKYV RUJ

6HYHUDO PHPEHUV RI WKH (:0 6 WIDONGIL WK & PRODRLMKURE EL@/WNLQQ VXWR DV FZRUNN QX
ILHOGY DQG SRVVLEOH SUHIHUHQFHV RI WKH PHQWHHYV

(:0 ZLOO WUDFN WKH SURJUHVYV RLD WK WRIY PRIQWLHEID MV BEW P Q G RQJL&HROP PR @YW Bl HWP W/
IURP WLPH WR WLPH WR JHW VWDWXV LQIRUPDWLRQ

,Q FDVH WKH SURSRVHG PDWFKDR@WUHGE RRHY WIRKNV PZHRQUWR W EHORH GR @ L 1& RAPKPHL W WY SHIRRH/R.
DQG ZLOO DVN IRU D QHZ PDWFKLQJ

7KH PHQWRULQJ UHJLVWUDWLRINWY MWK HV QIQAV H QG HHEE WIRWZAHR® \R | DVG BI\LUL W MDA HH F
IUDPHZRUN

‘H ORRN IRUZDUG WR UHFHLYH®WHE JIRNQW B WY PQ\G RPIHLQQMRHIV
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8SFRPLQJ (YHQWYV

:RUOG OHHWLQJ IRU :RPHQ LQ O DWHKIHDROOOWLIHFWY HQW RO WKH ,&0GH -OQXQUR 5LR

7KH ,08 &RPPLWWHH IRU :RPHQ LQ RIPWKHPROM PEOW IKRHEDIHEPO FRPPXOQRW\ RPRHY/ KIQ :
ODWKHPDWLFV 0t DVDWHOOLWH HYHQW RI WKH ,&0

7KH :0t ZLOO WDNH SODFH DWOWRBHRNUVROFRQYHQWIR G B RK UDFPOINYF AXRXS GH VHE
DERXW JHQGHU LVVXHV LQ PDWRIQPDEWE FBF\R VIV & D QSHIH G H @ O IUR @ X WHK WIRHO b IUODPD O
OLUIDNKDQL

'H\ QRWH WRHONKH /DXUHQW &HQWUXP :LVRXQBXUJ ORYRDWILWD DRWKHUODQGYV
,QYLWHG ®OIEMLOUM¥NHQVWHLQ 8QLYHUVHGWGQ®H %RBARY GRUW® QHKLOM. YEDVLED
(XO¢OLD 9DUHV 8QLYHUVLGD®R )B®DYDM®D GR 5LR GH -DQHL

3XEOLF WA RUNWHEDQ 8QLYHUVLW?2 3DULV 'DXSKLQH )UDQFH

7R SURSRVH D SRVWHU SDUWMALEBDRWWRXRWIKXWRHWHBHQLVWUDWLRQ IRUP E\ )HEU
SDUWLFLSDQWY IURP GHYHORSLHQUWAHRX Q @ WDLIVHW HHEKERLQU HERYW H D WR (PG $S&O DRIH VAKHF

2SHSWP V7DYHY DOWIWRIUP )X UWKHU OLPLWHG IXQGLQJH ¥ DYDIUHD® ERW BP\Q)G E/KRXIO\G E

2IILFLDO ZW&VZIAY A REZ RP HICP DKVRU

(:0 *HQHUDO OHHWLQJ 6HSWHPRERAWLD *UD] $X

5HIJLVWUDWLRQ LV QRZ RSHQ IRHUHWEK& JQW KD W: @ I* & Q HUIDMHOS 0D B H SVQHREH U $ X VW U LD
LW LV SRVVLEOH WR H[SUHW DWHKHRIUQ SWHHUHVQWILQ JJ DY § R $ KD V $E S bl 903 P E Q DK H/G K (HDG.
UHJLVWUDWLRQ HQGV LQ $SULO

(06 VSHDNHWLROD 6WDIILODQL 0,7
,QYLWHG WEKHDNHMUWVWHLQ $YLGDQ UV DDHKDLEE VX LD)RQEOKHY )SIOQDHD G ) UDQ\RHN . LU?
9LD]JRYVND 6ZLW]JHUODQG DQG 8SNUDLQH

7KHUH ZLOO EH WKUHH PLQL V\PSRWLDWUHVIVRR QR/SFRLPH.Y DOVIL DY \ B (W R WIDFP B QADIOH R U
PDWKHPDWLFV DQG PXVLF DOlQEHDLR SHRPWRW\WRORRUF PD\QRQPORREWK @' L QG XV\
FRQVWUDLQHG RSWLPLVDWLRRQWNWEXWIHSDQMW W ZERXUQJI MERXIFR FRRIMWDFWUWKH PLQ

7KH SURJUDP ZLOO DOVR |HDWXQWMHQEP HO HARW X UH IR 1BR6 H YO N PV VY WAL ¥ WRIGHMMR/AK H
SV\FKRORJ\ IURP WKH 8QLYHUWGWV R IVEWMDNFR® I X@FMRQWFHRXY GLDNULE GQIRWGLIHRG | f
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7R IDFLOLWDWH QHWZRUNLQJJDRAYHSD ZWOPLB D Q VY J WV B HEREHBIMRIRQ [DQ G RXRYEQ B 1 \
GLVFXVVLQJ GLIIHUHQW WRSLFWRBERXQG ZRPHQ LQ PDWKHPD

(:0 RITHUV D OLPLWHG QXPEHU RWWRD YHDQMG | REFIRPROGD P D W H FBWQ RLUDLGHW | BRIF |
IRU VXSSRUW PD\ EH PDGH ZKHEWH@LVWHULQJ IRU WKH PH

2IILFLDO ZAW&VIWYIRRIKIFRP MW HZ P JP

2% RPHQ LQ 2SHUDWRU $OJHEUDV %DDR Y HFCEEHIU W D

7KH %DQIl ,QWHUQDWLRQDO 5HWHIFDFEK,QWBWRRQRQ LD QW KUPBRHW K HQY UWW Vi : RP BI\W
2SHUDWRU $OJHEUDVI ZRUNVK RED @K D WOZEIHWOV I/ EMNY 30D E HL R QFHP\ER R 1 WKH ZIRAKNHV K R
HQFRXUDJH FROODERUDWLRQ D FRSHUDRFRHR DL@J WEKWHDI LAKOLG R IKDM Q/GH IH U A EDIQRE@ FI \
FRP S D UKMWHMHR P DM DARY

SDUWLFLSDQWY ZLOO ZRUN L@ \ORIDAEMH UV R %SV RAUHHG WEK HVVZ R YFZWO 6 BeAHKY § DQ WD RIHARH D b
DQG SURYLGH EDFNJURXQG UHI®RIUNV KRE VXK &8 DUVIWIRKS ZARKNAKHEHARW HOG1 B\W X H B U AXE B
$W WKH HQG RI WKH ZRUNVKRSURDBK\IVW ®XS5 VKRR WHKHXWXUH GLUHFWLRQV IRU ZF
SBURMHFWY & DOJHEUDV DQGDMRSEORYLRD QUB\SXDW DENG BKLIKBQGNMQNRWDBE® W Z DY
DOJHEUDV RI DPSOH JURXSRL GWK H &X ID@LIHELUCPY VRV DR YV IRI@ X $N R PoHDVY B L&ER R SHHW/D W IR K
KLIKHU LQGLFHV VHFRQGDU\ LQYDULDQWYV

2IILFLDO ZW&VZAY HWHO HYHONV @ ZRNKRSV _ Z

6XPPHU 5HVHDUFK IRU :RPHQ LQ QDOWKKHPRDWLFV DX IXK/NV 065 %HUNHOH\

065, LQYLWHV SURSRVDOV IRU WXH IBRXPRPHOHVHDDWK BRRWIWFY UBP SXWSR8H RY L\@
VSDFH DQG IXQGV WR JURXSV RIRZRPWIQ RO B KWHHP\DIDLUFF K GV RAM HHEFWY \D \W D03 D, U 5YAN HD B
LQLWLDWHG DW D :RPHQ V &ROQMHIIHIFBF\WUYEDM HEH [UHHV W

*URXSV Rl WZR WR VL[ ZRPHQ ZRWKYWDEW LD RHGH S X R WNFRQ P [FK CPSHSR0E\ HW RR W WH 15 U B R!
PXVW KDYH D 3K ' LQ PDWKHPDGXEW HR VVWDQMHEE QD Q FIHEK JIUR X H OB H DS/ 06 5 R REH 0L Q
PLQLPXP RI ILYH ZRUNLQJ GD\VG \RK RVWZIK DHE R @ JIHWU SSHU HR U HGD FIK HE N W\ZIHWMD PXYW W
DQG $XJIXVW

7KH SURSRVDO VKRXOG EH VXEPMUW HRG E\7HKMDG B DGR ISQ H#PR U D S S O)LRID/IFR.Q @ W XISE
IRU WUDYHO DQG ORFDO H[SHQVHV ZLOO EH SURYLGHG

2IILFLDO ZW&VZIAY IRVIRJ SIRILPY b
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&RQQHFWLRQV IRU :RPHQ :RUNVKRSV DW WKH 065,

$00 065, SURJUDPV IHDWXUH &R QWQKHRFSNL RQW HRQWV LRRFMHW ZR GND\ ZR BN YRR &V Bl WHW KHH |
FRYHU WKH PDMRU WRSLFV RI| M)KHL S URWJNIDAD E DML WRIG I1XQGIDFIHD ZDRKGN/V DSIHL RN SW RI
ZRUNVKRS

8SFRPLQJ SURJUDPV LQ * U R XRSU 5 HDSUCH ¥ S| QOULIFW WR® G H-D Q X D U(\Q X P H U D Wi \Y H

*HRPHWU\ % H\RQG 1XPEHUV -DQXDUYDPLOWR®LDQ V\VWHPV [TUWRPRWK SWROBRR X NKR DOLX
$XIXVW '"HFHPEHU

2IILFLDO ZW&E VZWHPMIRY ZHE PV VAHONIE SIRIWP V

,$6 3URJUDP IRU :RPHQ DQG 0D W KRH PR HRM | & D WSKHRPIDU/MDISAM I 0D\ Q FHODR Q 3UL

7KH ,$6 3URJUDP IRU :RPHQ DQG 0 OLWRK/HPWW LOFYQRIN GIH E DD W H K ILR/F XH/D R QVKRIGHWRJ U D F
FU\SWRJUDSK\ 7KH SURJUDP FRHYLIQQW\W R0 DWZIRHPRXWLFVLQ & BS MR SUDGE\DGY DR L
JODWKHPDWLFV RI 3RVW 4XDQWXR &D XSWHRI UTLFKAR \ER | W L5VHW H D U F K

$SSOLFDWLRQ GHDGOLQH LV RQWHEWUSDWYV ZLO M QBFHL Y H /XSG SRWINQ VR DR B WLERKQ
DOVR D FKLOG FDUH IXQG GHVV JAIMXK WRLODGEBRYW DWWHQGHH

2IILFLDO ZWsVZAY P OHDVHEX Z DP b
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