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%DFN \ RXVK 1Q & DQDGD H| SHUHQFH VRFIDO HFRQRP [F DQG KHDOK LQHT XIMHV DQG DUH GIW ONHO
VR DWDLQ SRWWHFRQGDY TXDUIFDMRQY %DFN |RFXVHG HGXFDMRQ FDQ P SIRYH HFRQRP IE
RXVERP HV |RU %DFN \ RXVK 6\WRQJ HYIGHQFH LQGIFDVAV VIKDWP HQURUKIS LV HITHFYH DELRW
EHKDYIRUWDOVRFLIDOHP RURQDODQG DFDGHP LE GRP DIQV RI \ RXVIK GHYH@RSP HQW

7KH %DFN <RXVIK 0 HQURU/KLS DQG / HDGHUKIS 3WIRIWDP %<0 / 3 IP SGIP HQWG D SDUWEFLSDVRY
DSSURDFK GHVLJ QHG VR WHQI VKHQ FRP P XQW EHRQILQ] GHYH@RS GIDGHUKLS W@ DQG | RWHU
D SRMIYH FXOXWDOLIGHQAW DP RQI %DMFN \ RX\WiK 7KH SLIRIWDP  FRQGXFWG EHVE HHQ - XO
DQG $XJ XWV VXFFHWM X®@ HQIDJHG ~ SDUWFISDQW 21 KHVH  Z HUH EDVHG 1Q
&DODY  1Q( GP RQRQ $EHWD DQG  SDUAFLSDWAG LHP RVO |LRP 2 QUDUR DQG 0 DQVRED

3 DUAEISDQW Z HUH VHBIFWAG VKURXJK D FRP SHAYH SIRFHW IQYROIQJ VKH FRP SGMRQ RI DQ
RQIOH DSSTFDMRQ D RQH SDIH HWD\ RXWIQIQJ VKHIU P RUYDMRQ | RUMRLQIQ) WKH SIRIWDP  DQG
UKL K VFKRROWDQVFUSW 7 KH %<0 / 3 ZDV VXSSRUMG E\ |XQGLQJ
IOFOGIQ) VKH 2 ®AUHQ , QUWIXVIA |RU 3XEQE +HDOK ViKH 2 [IIFH Rl VKH
DQ +HDOK ( TXIW DQG 6\ WPV 7WDQVMRWP DMRQ &XP P IQ) 6FKRRORI
RI &DODY VKH * RYHUQP HQWRI &DQDGDY &DQDGD 5HVHDUFK &KDLWY
IGUHQV + RVSIVDO 5 HVHDLIFK ,QMIXW DQG WH ( GP RQRQ &RP P XQW
WH ) DFXOV Rl 6RFIDO; RN DWMKH 8 QYHUIW RI &DODUY  ( GP RQWRQ
NQG VXSSRUNVIQFOXGIQI SWRIWDP VSDFH
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Q DWREMR P LORQIOAYIGXDY 1Q&DCDGDIGHONIHG DVY%DFN P DNQJ XS
Rl WH QDAWRQV\VRECSRSXOWRQDQG R WH WDFIDD HG SRSXOWRQ 7KH

FHQUXV I RXQG WDW RXQ) %DFNP DBVDQGIHP DBVDIHG R 1Q Z HHOW
OHO WDQWHUFRXQMSDW IQWH UHVAR WH SRSXOWRQVR KDYH D SRWMHFRQGDY
FHWWIEDM GIS@P D RUGHI UHIQ Z KI®I\ RXQ) %DFNP DBNZ HHQHDUD \E IEH
DVOHO DVRWHU RXQ) P DBIV\R EH QRAQHP S® P HOVHGXFDWRQ RIMDIQQ) 7KLY
IV DFDXVH | RUFRGFHUD DV MMGHQADFKIHYHP HOABUHGIEW HFRQRP IE RXVRRP HV HJ
KL KHIWVDDUHY DQG QRQ HFRQRP IE RX\WRP HV HJ - FIMJ HQDPWYIW @H VOWA DPUWRQ
EHWMUKHDOK, DQG DYRGIQ) FUP IQDEHKDYIRU OWUIQDGXOMRRG DQG DSRW
VHFRQGDW GHJ UHH IV DWRFIDMG Z W EHWMUREY KHDA DQG VRFIDIDFFHW $P RQJ
%DFNER VDIHG R I1Q MVWRYHUKDD KDG D SRWWHFERQGDY GHI UHH
\ HOWOWUFRP SDIHGVR R RMHUER V' DDIURP WH* HQHUDGB RFIDGB XUYH
UHYHDOXDWIQ DIMRXJK R %DFN\RXWDIHG VR \VDOGWH ZRXGOH

VR J WD ECFKHRUY GHI UHH RUKLI KHU RQD WRXIKWKH FRXG b



SDWASDRY  DRFAWRQ UHVHDUFK \VKRZV WDWR%6 GND\ RXW IDFH D VOAH R GHWUWHQN

UHOVBIG VR SXUXIQ) KL KHU HGXFDWRQ SRVMYH \VHO GHYHO$P HOW DQG UHMOHFH

0 DQ R WHVHREWEFOVHGEILHAVD VWP 1URP \WH IDIOUKVRI NH IQAWRQY WIDVWKDSH

WHU GHYHOSP HOVDQG SIRVSHFW [RU KHDOKW [XWWUHV ) RU H DP SO H$ IUEDQ

&DUEEHDQ DQG %O $&% \RXW KDYH D GHHS LIRRMG KMRY R P MAXVWDQG
SHUFHSWRQV Rl WIDFKHU EIDV FROMGHUQ) WH HGXFDWRCDOVHRVRU LY GRP IQDWG E\

Z KM WDFKHWY 7KLV IV FRP EICHG Z W [P SOFMDQG H| SGFMELDVHY DI DIQWS 896\ RXW

$FURW VER WYGHV H DP IQQ) SUHGRP ICDQWD \Z KW HGXFDRWA SHIFHSWRQY Rl

VIMGHQAP IVEHKDYIRUD WIUD VGHQAKDG FRP P MG VE RIQ UDPWRQY HGXFDRY/ Z HH

W QUIEDQM® P RUH ONHO R | HHOARXEOGIE\ WLV P IVEHKDYIRUZ KHQ WH VIMGHQAZ D/
%O DQG P RUH ONHO VR UHFRP P HOG KDWKHUGMVAISGDY DAWRQ 1 REEEO \% GND
\ RXWK | DFHWH FXGIHOR| i VMP DAE DQW % GNIHW WWDWEURP RMVWWH P HA/DI H WDW
WDFIDQ MG \ RXQJ SHRSO 1BIH OWW FDSDEO K KO BOR/PLM) RSSRWMQUHV | RUWH

DGYDQFHP HQAVR! %ORN DQG WDFIDOP ICRUW FKIOBQ Z W GVSURSRURQDM XVH Rl

HFOWRDY GMFAISAGH &RQHTXHOD \ GVSURSRURCDMO \ ORHJ HGXFDWRQDO
DFKIHYHP HQA FRXSO G Z IW KLIKHU JUDGH UMWIQARQ VXVSHOURQY H SXOIRQY DG

ORHUIMFKRREERQGEQ) P DNHV HGXFDARQDOXFFHW DP RQJ % GNIDGROWFHQWN DP DRU
SXEQFLKHDOKVFRGFHLD 7 KHVH REFXUHQRHY UHVXO Y D YXOKRDEO IBRSXOMIRQRI $ 896
\ RXW DQG P SDPWGP HMRQY RI KHDOKVWDQG ZHOEHQ) HJ - P HQEOKHDOKWWRFLDO
KHDOKW



5 HFHQWHYIGHGFH ViXJ JHVW WDAADFN | RFXVHG HGXFDWRQ FDQ P SUIRYH WH

VRFIDDQG HFRQRP IE RXVWRP HVRI %DFN\ RXWY ) XUKHUP RUH VMWRQI HYIGHQFH
IQGEDMV P HQRUAKIS VR EH H 1 HPWYH DFURW EHKDYIRIDOVRFIDOHP RARQDODQG
DFDGP IE GRPDIQV R\ RXW GHYHBSP HQWN %DFN HGXFDWRQ IV HWHQADO
EHFDXVH IMFHQMLY WH KIMRUEDIDQG VRFIDOH, SHUHGFH R WH %4DFNGIDVSRWDIQ
HGXFDARQDOIQUWDWHY DQG SHEDJRJ\ ) RUIQAMIQFH  IWDFNQRZ BIGI HV' LDFIDO

VRFDODWRQ RU WFIDOHWQE \RFDODARQ D SDUHQEO SWDFWH RU
GHYHBSP HQEO SURFHW B\ ZKIFK FKIGUHQ DFTXUWH WH MIQUEDQFH DQG
P HDQQJ R WHUUWFH DQG HWQEIW DV MSHWEIQV VR EHKDYIRY SHUFHSWRQY
YDOHV DQG DMIXGHV ( P SIUEDOWXYGHY GHP RQMDM \WKDWUIDFIDOVRFIDD) DARQ
SWDFWEHV SO\ DQIP SRYBQAR®! IQ SUHYHQOAM WH QHI DIYHH I HFWR! @1QJ 1QD
VRFLHW Z KHUH UDFIMADMYMGHV DQG GIVFUP LQDWRQ FDQ RFFXU 5 HVHDUFKHWY KDYH
IGHQMIHG WDW SUP DY WDFIDO VRFIDDDWRQ WHP HV  LH  FX@WDO SUCH
SUHSDUDARQ | RUEIDV HI DOBUDQMP  VHD Z RWK DQG UHVSRQEQ) DSSURSUDMD
R QHIDAYH P HWDIHV DH DARFIDMG ZIW EHWMU \ RX\W DFDGHP IE DQG
FRJ QWYH RXWRP HV IQFOIGQ) LOFUIHDVHG FOWURRP HQJ DI HP HQWGHYHRSIQJ
HWQE IGHQMV DQGP XFK P RUH



$FFHW R URO IR RGHO \IZ DUHCHW Rl FRO OHH-BURJWDP V' DQG \VSHFILIE DFDGHP [E
IXIGDQFH HVSHFIDO QRUWRVH 1Q XQGHUHSUAVHQMG J URXSV DIH FUMEDO RUWHWH
IQGLYIGXDO MR EH DGHT XDWIO SUHSDUHG | RUSRWWHFRQEDY RSSRUMQWHY DQG KDYH
WH UHTXIUHG LI RUP DARQI RUFKRRVQI DFDUHHU

0 HQRUQ) IV GHVFUEHG ERW DV D SURFHW DQG D IHOMIRQKIS IQYROI® D P RWH
H SHUIHQFHG WDFKHU RU VHQRU SIRHWMRQDOJIXIGIQ) DGYMQ)  DQG [P SDUAY
ZMGRP  DQG IQMKPURQ VR VRP HRCH Z KR IV OW H SHUHQFHG 1Q WH KRSHV R
OBEQ WHP VR J UDWIUVXFFHW 0 HQRUQJI FDQ EH VSHFLLIEDO GBI HAWYH IQWWUHH
P DRU DUHDV WDWDUH FUMEDOVR \ RXQJ SHRSOM WXFFHW 1Q OHL HGXFDWRCDO
DFKIHYHP HQAVKHDOKVZQG VDI HW  DQG VRFIDADQG HP RARCDAGHYHO $P HQW7 KHUH LV
KRZ HYHU DEURDG J DS [QP HQRWALS | RUVORN\ RXW

6\WGLHV IQGEDM WDW/ORN P HQ | DFH P XOS® EDUHY VR YROGMHUQ) DV IRWP DD
P HQRY IRU%OMN \ R\ IQFOGIQ) WP H FROMDIQN FRGFHUDY DERXWP INQJ D
O® WP FRP P VP HQNVDQG OFN Rl IQIRUP DARQ RUP MQIRUP DARQ DERXW RUP DD
SURI P V 8 QI RUNCDMO \WIY OFNR P HORWY DQG URO R RGHO ) \WH FRP P XQW
DQG DFIDQ IMRQ FROMEXWA VR WH SRRUVRFIDODQG KHDOKWRXVWRP HY 1Q % GND
\ RXW %O\ RXW Z RXO BHQH IWURP DP HQRUQI UHOMIRQUKLS WIDWFDQ FXOLYIWM
DQG | RAMUWHUMAHQI WY 7KH SRMWYH RXWRP HV [URP UAVIIQIQ) D P HORUWDQIH
IRP P SIRYHG VRFIR HP RARQDOKHDOKWR \WIRQJ O IGHOWA 1Q) Z MK DFDGHP [EV
Z KIO FXSSRUAYH UHOMRQWKISV Z MK DGXOWMQFOGIQ) P HORUQI  UHOBRQWKISY
FROMEXW R SRVMYH GHYHOSP HQV DQG SURYIGH I QULIEDQW SV FKROREDO
SURMFWRQ DJ DIQWDGYHIH OHL FILFXP WEQFHY FRP P RQ \R % GD FKIOBQ 1Q

&DQDED



%R | RUP DADQG IQ RUP DAP HQRUQ) KDYH WH SRIMQADOR EHCH WW/ADFN\ RX\W LQD
WQH R DDV IQFGEQ] DFDGHP [EV HJ  JWGHV  VRFIDOHP RWRQDOZ HOEHQJ

HJ UWHOMRAKISVZ W RKMHY P HOAMCKHDOM HJ DERKROXWH DG SUHYHOMY
UM\ EHKDYIRY HJ W XDDORMNW

/Q JHQHWDO %DFN \ RXW P HQRUKIS SURIWDP V KDYH EHHQ IRXQG VR IQFUHDVH
FRQIGHQFH HQKDQFH D7 DUHQHW R DFDGHP [E RSSRWMQWAY DQG IQFUHDVH FROU H

P DAEXOWRQ WDV DG UHSUAMHOAMARQ 1Q FRP SHWAYH SUIRIWP V Z KHWH %DFN

IQAVNGXDY KDYH EHHQ KMRUED® XCQGHWHSUHVHOMG

7KHIP SHMVI RUWLY %DFN<RXW 0 HQRUKIS DG/ HDGHUKIS 3IRIUP %<0 /3 IV
EDVHG RQGDW J DIKHIHGE\ P HP EHWR RXUWEP |URP %DFNSDUHQN FRP P XQW
GDGHY DQG VHWYIEH SIRYIGHY IQ( GP RQRQ $EHID ,Q Z HFRP SBWG
D SDWFISD/RY  DFWRQ UHVHDUFK SURVIFWRQ SDUHQWR) DQG P HQBAKHDIM SURP RURQ
R $IUFDQ FKIGUHQ : H IQMYHZHG DQG FRP SBMWG IRFXV JURXSV Z W

WENHKRGHY I[QFOGQ) SDUHQN VHYIFH SWRYIGHY FRP P XQW GDGHY DQG
SRIFA\PDNHY  )RXUMHQ FRPPXQW GDGHY DG SIUFDQ  SDUHQV
DFNCRZ BIG HG WDASDUHQA YDOH UHVSHRWUHDI IRQ DQG HGXFDWRQ + RZ HYHU WHU
DEIOW \R IQMODWHU YDOH R HGXFDWRQ 1Q WHU FKIGUHQ IV @ WG B\ WDFIWP
H SHUIHQFHG B\ %DFN FKIGUHQ WH OFN R %DFN P HQRY \WHDP Q) Rl %DFN
FKIGUHQ IQR FHWIEDM RU GIS®&P D SURIWDP V' UIDMHU WDQ XQYHWMW GHIUHH

SURJ P V DQGEX@IQ) Rl %DFNFKIGUHQIQVFKRRY



3 DWELSDQW IGHQAIHG WH QHHG VR FDSMBO H RQ WH VMWHQI WV R WH FRP P XQW
IFOGQ) VXFFHWIXO %DFN SIRHWRQDY DQG VR FUDM RSSRUMQWAV IRU

P HQRUKLIS 8SRQ FRP SBMRQ R WH UAVHDUFK SURWIFW ZH KHG D WEN-KRGHU
HQDIHP HOMGD. DMAQGHG B\ RYHU  VENHKRGHWY IQFOGIQ) P HP EHY R WH
%DFN FRP P XQW UHDIIRXV GDGHY FRP P XQW GDGHY WDFKHY SURIHWRWY
UHVHDUFKHY  GRARY QXUHV DQG RMHU SIRHWIRQDY  7KH  WEN-KRGHU
HQIDIHP HOWGD.  HP SKDVIHG WH QHHG VR FUHDWM P HQRUKIS RSSRWYQWAV 1RU
SDUHQWV DQG \ RXW DQG VR FDSMIQ H RQ WH FRP P XQW V UAVRXUFHV % [P SURYLQY
%DFN FKIG DQG \ RX\W Z HOEHQJ $1UEDQ FRP P XQWAY SURIMJHG [P SUIRYIQJ WH
HFRQRP [F RXWRP HVR! %DFN\ RX\KV b

)

7KH %DFN <RXW 0 HQRUKLS DQG / HDGHUKIS 3WRIWDP %<0 /3 KDV EHHQ XQQQY

IRUILYH \ HDY KDYIQ) EHHQ HWEEQKHG IQ W P DQEDWAY IQFOIGH SIRYIGIQ]
P HOQRUKIS IRWMIQ) GDGHIKIS W@ DQG VXSSRWY DFDGHP IE DQG SHYRQDO
GHYHBSP HOVDP RQ) %DFN \RX\W 7KH SWRIWP KDV DFFRP SOKHG \HYHUDO
PLOMRHY WXFK DV WH VXFFHWXO SDIUQ) R P HQRY DQG P HOMHV \WH
RU DQY DWRQR! Z RWKRSY DQG FRP P XQW HYHQNV DQG IGFUHDVHG LHSUHVHQBMRQR
%DFN \ RXWK 1Q KL KHU HGXFDWRQ DQG FRP SHWRYH SURIWDP V' 7KHVH HIRW KDYH
EHHQ IQMKXP HQEOIQ DEGIHWMQ) WH FKDMIQIHYV IGHQMIHG DQG VXSSRUMY \WH
JURZ W DQG VXFFHW R %DFN\ RXWIQ( GP RQRQDQGEH RQGb



























































































































