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+UJK GYHY R UHVHDLFK SWRGXPWYIW HIIHPWH DQG LOFOMYH HGXFDMRQ  DQG
Z IGHVSUHDG DFFHW VR DQG HQU DI HP HQWQ FX®XUH DUH D@FRIH SROAFDOSURUMHY 1RU
(XWRSH $V Z HODV EHQJ JRDY 1Q WKHP VHOHV WH DUH NH\ HQDEGILY Rl SLRIUHW
VRZ DGV RWHU REMPAYHY  FRP SHWAYHOHW IQFOMRQ  FUHDWYIW  UHMAHQFH  WH
VDIHIXDUWEIQJ R KHIMBDIH DQG P XFK P RWH

7KH NH FRQQHPAQJ | DPVRU EHKIQG DORI WHVH DUH ( XURSHV QEWDUHV R DOWSHV
ILRP P DNRU QDMRQDOLOWIAVRQY VR WHU P XFK VP DA FRXQWLSDUV 1Q YLD HV
DQG VFKRRY DFLRW WKH FROWQHQW 7RIHWKHU WH  UHSUHVHQAD NH SXETE LOMUHW
1Ol LDVAKPW(LH WDWLY Z HBRP LQJ \RR DD

TKIRXIJK WHU ZRIN WH KHS P DNH D UHDONV R DFFHW WR 1QIRWP DMRQ Z KIFK
PLUKWRWHZ IMH EH IP SRWMEGI WWRXIK DFTXIUQ] FROMQOWRQ EHKDO R WH
FRP P XQW DV D Z KR®!

- IWKRX\WWHP  UHVHDURKHLY Z RX@ VWKJ J ®f VR DFFHW DOR!I WH FROMQMMH. QHHG
VR DGYDQFH LQ WHUZ RN / HDUDHWY Z RX@ KDYH QR FKRIFH EXWWR SD\ IRUH SHQWLYH
W[ VERRNV GDGIQI VR P DQ EHIQ) H FOXGHG 5HDGHW/ Z IMKRXWIH UHVRXUFHV VR EX\
ERRNV Z RX@ D@ D\ V KDYH D VHFRQG EHVWWHBIFARQ Rl P DWUDY FRP SDUHG VR WWKHWU
Z HDOKIHU SHHY/  $QG IXVXUH JHOHIDMRQY ZRX@ IDFH D W/ FHOWU  EOFN KR®! GXH
VR CELDUHV LQDELOV VR SUHVHUYH TEHQVHG GLJ VDOZ RUNV

, Q VKRUV VKH I XOL® HQWRI VKH LOGLYLGXDOUJ KW VR WHVHDUFK HGXFDWRQ
DQG FXQXWDO SDUFLSDVRQ DWH FARVHO Q@ONHG VR VKH DELOW RI QEWDUHV
VKHP VHOYHV VR | XQFVIRQ

0DQ IDARY/ FROMEXW WR VXFFHWXO@EWUHY IOFXGQI IXQAQI HP SR P HOW
@z DQGD WQIHRI SRTAHV 1Q WH GLIHHQADUHDY Z KHUIH WKH GHQYHU

+RZHYHU WH 1P SRUBQFH R IQRWP DMRQ @7 IQFOGQ FRS\ UKW DQG WKH
P DUNHW DQG P DUNHWSWDPAFHY EXIOVXSRQ IWWDH LHBIYDQADFLRW WH ERDUG 6 XFK
OZV RUWHUDEVHQFH FDQ GHWALP IOH HYHU WIQJ 1LIRP KRZ | DUCEWDUHY FDQ EXI@
FRGPURQV 1Q WH ILWMSOFH VR ZKRP DQG KRZ WH FDQ JLYH DFFHW DQG Z KHWHU
Z RUNV DUH @\HO HYHUVR SDW LQR WWKH SXETQE GRP DIQ

7KLV S@®Q VHW RXWQLQH WHSV VKDWVKH ( XLRSHDQ 8 QIRQ DQG QDWRQDO
JRYHUQP HQW FRXGB VDNH VR UHVSRQG VR VKHVH FKDGBIQIHV 6RP H VRXFK RQ
FRS\ WKW EXWRWHW/ IRFXV P RIH RQ RWHU IQWMXP HOW VXFK DV FRQADFW

FRQVXP HUSIRWMPARQV FRP SHWARQ SURFXUHP HQWDQG P RWH

7RIMKHU WH RIIHU D FRP SIHKHOMYH ZD\ Rl HQWXUQJ WDWRXU QEWDUHV FDQ
FROAQXH VR IXQO WHU SRWQWDO VR VXSSRUV ( XUIRSH DV D ZKR®!I 7KH DOR
FRP SGP HQMWKH_. QRZ BIGIH 5LJKW  $FWRQ 3MQ RQ . QRZ BIGJH IRUD 6 WRQIHU
(XWRSH IRFXVHG RQ UIHVHDUFK DQG RSHQ VFLHQFH
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2XU $FWLRQ 30DQ WR OHW OLEUDULHVY EH OLEUL
SURSRVHV PHDW XERNVEURDGHIDV

0 4

7KH WDQUMRQ ILRP  SK\MEDO VR GLJIV2O P DMUDY KDV DOR ®G VR D
WDQUMRQ R SRZHU DQG FROARO ILRP  @EWDUHV VR WIKWRGHY ,Q D
LHDWYHD XQUHI XOWAG P DUINHW WL GDYHV CEWDUHV YXQHWDE®! Z WK 1HZ
JXDIDQMHV HYHQ Rl EHQJ DEGI VR DFFHW Z RNV GMDBOH XVH WHP  : H
SLRSRVH WHISV VIKDWZ RXGS H[ WIQG FRQVXP HUW SH SLIRWMFRQV VR
@ELWDUHV RQ EHKDQ® Rl VKHLU XVHWY VR SUHYHQWFRP S LHI XVDY VR
QFHQVH DV Z H@DV XQIDW WALP V LQFXGLQ) XQ@P LWHG QDELAMHV
DQG RYHU XVH Rl VMFKQR®RJ LFDOSLRWFVIRQ P HDVXUHV : H DOR DU XH
WDWGL VBOFRQMQWP DUINHW | RU CELDUHY UHSUHVHOWDQ DUHD Z KIFK VKRX@
EH VXENHPAVR D FRP SHWARQ P DINHAWDWHWP HQW

O 4

© KIG! WKH WDGMRQDOWRGN Rl CEWDUHY UHI DUGIQI SK\ VIEDOP DWUDY RIWIQ
DUH FEDUD HODEGIG B\ FRS\ W KWDZ V WKLY IV QRAWMCH FDVH | RUGLI VDORQHV
7KH WHSV DQHDG\ SLRYLGHG DERYH VR ED@QFH VKH SM\ LQJ |HGE LQ
QHJRVDVRQV EHW HHQ QEWUHV DQG SXE@KHW KDYH VR EH
FRP S®IP HQWAG E\ XSGDWAV VR FRS\ W KWDZ WHO : H FD@IRUSRIA
DPARQV WWDWHQVXUH DQ DD QP HOWRI (8 GU IMDMRQ RQ CELDY BGIQGQ Z W
WH &RXUVR -XWIFH R WH ( XURSHDQ SQRQ &-(8 MUVSWKGHOFH D
ELRDGHU SUQAS®I HODE@Y HP RWM DFFHW VR @ELDY FROIPARQV RQ WH
\VDP H EDWY DV 1Q SHUWRQ DFFHW D P RWH HIHPAYH DSSWRDFK VR RXWRI

FRP P HFH ZRUWW DQG WH FODU H WIQVRQ R XGN HODEQQ] WDFKIQJ R
QRQ IRWP DODQG LQIRWP DOHGXFDMRQDODRVRYY VIXFK DV QELDUHV
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* XDUDQWAH / LELDUHV $ELOV VR $ FFHW 0 DVMUDQYY
RQ 5SHDVRQDE® 7HWP V VR 6 HUYH 7KHWU&RP P XQMHV

)RU @EEWDUHV VR EH DEG®I WR IXOOWHU WRGI 1Q VXSSRUAMQJ WHWHDUK  HGXFDMRQ
SIHVHIYDURQ DQG FXOXUWDO SDUAASDMRQ WH OQHHG VR EH DEGI VR EXIG WHU
FRIAARQV DFFRUWEQI VR WHIU SLRIHWIRQDOWGI HP HQW Z IWIQ WH DYDIDE® EXGI HW
,Q D SK\ VFDORQ® Z RUG WLV Z DV HOMYHO® VP SGI DV CEWDUHYV FRX@G P SO EX\
ERRNV IQWHVDP HZ D\ DVDQ RWHUFRQVXP HU

7KH VDP H GRHV QRADSS® VR GL] VO Z KHUH SXEQAKHWY DQG RWHWY/ KDYH WH RSVRQ
VR LHXVH VR @FHQVH ERRNV NRXUQDY DQG RWHU P DWAUDY VR QEWDUHY 7KLY FDQ EH
IRUD YDUHW Rl LHDVRQV ILRP  EHIHYLQ) WKDWWLY P RUH SURIVDE®! VR VHOIQGLYLGXDO
FRSIHV R D IRFXV RQ DQ IQGYIGXDDMHG H SHUHQFH EDVHG RQ H WIQWYH GDVD
FROFURQ RUMP S® DQ XQIRXQGHG IHDURI @EWDY DFFHW GDGQU VR SILDR

(YHQ ZKHQ D ZRW LV DYDIDE®I DWRQH SRIQW IWLY QRWJ XDIDQWHG WDWWLY Z L@
FROAOXH VR EH WH FDVH / [EWDUHV RIWIQ KDYH QR FRQARORYHU WWH FROWQWRI
EXQGBNV Rl FROMQW HWHUE\ KDYIQJ VR EX\ 1Q DGYDQFH Z IWKRXWNQRZ 1QJ Z KDWY
FROBIOHG RUUMNIQ) BMQI DFFHW Z IWKRXWQRWEH  DQG KDYH QR SRWFDQFHAIMRQ
DFFHW 7KH FDQ DOR IDFH SUFH UVHV GXUQJ WH VAP Rl FROADRW LI XVDIH LV
GHHP HG VR EH KUK Z I QMBI H SOQDRQ RITHHG B\ W KWKRGHW/

21 FRXUH SXEQVKHW KDYH QR LQFHQWYH VR VDNH DFFRXQWRI VKH FRWV RI

VIKHLU DFVIRQV  LOFXXGLQ) VKH RW RI @EWDUHV SRWIELOW VR ®IQG RU DARZ

XVH | RU UHVHDUFK RUHGXFDVIRQ : KI®! VRP H XVHW/ P D\ \M@EH DE®I VR SD\ \WWHU
ZD\ WLV Z LOQRWEH WH FDVH IRU D@ ®GDGQ) VR P RWH IQHTXDOW 1Q DFFHW $QG
IIOD® VKLV FUHDVAV VKMH UVN RI D "W FHQWU. E@FN KR®! DV @EWDUHV DWH
QHYHU LQ D SRUIMIRQ VR DFTXLH VKH QHFHWDU, LBV VR P DNH SUHVHUYDVRQ
FRSLHV



( QUXWH 7 KDWE RQAWDFPW7HLP V & DQQRWS QGHLP LOH
WH 3XETE , QWAILHVAD DWMRQ RI / LELDUHV DQG

2 VIKHU , QUWIAMWRQV

8 QO\H LQGLYIGXDOFRQVXP HY/ CEWUHY DQG WHIU SDUIHQWIQWAMRQY  XQLYHUAHY
VFKRRY DQG UHVHDUFK [OWAAMRQY DP RQIVWRWHY GRQWHQWR DQ. P HDQQJIXO
SIRWMPRQ DJ DIQW\XQI DIUFRQWDRMDOMLP V [P SRVHG B\ RWHLWY/

$V DOHDG P HOARQHG D NH FRQFHWD |RU CEWDUHV 1V KDWFRQWDRWDOWLP \ FDQ
VONH DZD\ SRAMELDAHV VR XVH P DWMUDY JWDQMG XQGHU @Z 7KH SUQAS®! Rl
ILHHGRP Rl FRQADPWP DNHV WL SHUHPD B DO

+RZHYHU IWHHGRP Rl FRQWDFW DWXP HV VIKDW ERVK SDUAHV DUH HTXD@

VWRQJ DQG FDQ QHJRVDWM IWHHO® 7KLV LV WDUHO VKH FDVH Z KHQ QEWDUHV
DQG RVKHU LOWWXVRQV KDYH DQ RE@I DVRQ VR SLRYLGH DFFHW VR FRQWHQW
IDAQJ SIHWXUH ILRP  IDFXOV DQG RIHW Z KHQ WH GRQW DQG WDUH® KDYH WH
\VDP H DFFHW VR @Z\ HY/ DQG SLRIHVWIRQDOGQHI RUDVRY/ WDWSXEQKHY DQG RWHU
YHQGRW/ GR

7KLV FDQ LOFO(GH XQUHDVRQDE®! WP V' VXFK DV WH REQ DWRQ VR VKDUH SHU/RQDO
GDVD RUD@Z LQVSHAMRQ Rl GDVID P DQDI HP HOWS@QV RUVR DFFHSWSLRYIMRQV VXFK

DV WRVH VHWRXWIQ SRIQW  KDYIQJ QMBI FHUBIQW RYHU Z KIEK UHVRXUPHV Z LGOEH
DYDIDE®! DADQ RQH SRIQW DV Z HODV SUFH UVHY RUHWMFWRQY  RUVR VXEP IWAR
IRHJQ FRS\ WKW@Z $WEHW CEWDUHY DIH IRIFHG IQR GBI QHI RADURQV

Z KIFK GUDIQ UHVRXUFHV Z KIFK FRX@ EHVWEH XVHG IRURWHUZ RN

7KH HQG UHVXAOWY VKDWLQGLYLGXDOSHRS® DUH KDWP HG DV VKH\ HONR\ HZ HU
SRWIEIOMHV Rl DFFHW VR LHVHDUFK  HGXFDVIRQ FXAQXWH DQG P RWH



3LRWIFW LEWDUHV DQG 2 KHU , QUWIWRQV ) LRP
0 LWXVH Rl 7HFKQR®J LEDOS LRWMFIRQ 0 HDVXUHV
VR 5 HWUPWBXEQE , QUAUHVAG PUY IMHV

y

6WRQI® FRQOHAMG VR FRQFHLOV DERXWWH SRWIELOW 1RUTEWDUHY VR EH REQI HG R
DFFHSWXQI DYRXWDE®! FRQGMRQV DIRXQG GLJ VZOP DWIUDY WH RYHU DSSTFDMRQ Rl
WIFKQR®J LFDOSLIRWIPARQ P HDVXUHV 730 V' FDQ KDYH D YHU WP L@ULP SDFW

7KHVH FDQ DOVRR HDM® JR EH RQG SUHYHQWQJ L1 DODPAYIMHY DQG UDVKHU P DNH
®UDORQHV P RUH GUIEXOVRU HYHQ P SRME® VXFK DV SIVHUYDARQ FRS\ IQJ WKH
VXSS® Rl GRFXP HQW EHVEZ HHQ CEWDUHV RU GIQGQJ  7KH SUREGP LV P DGH P RWH
GUIEEX®V B\ WH GUDO SIRMPMRQ WDW 730V 1Q WWD HOW ZLMK DFW R
FILFXP YHOURQ RUVKDUQJ VRRYY VR HQDE®! WLV RIMQ VXENHPWR SXQIVKP HOW

$ IUMWSWREGP LV WDWIWLY IDU ILRP  F®DU WDW730 V Z KIFK SUHYHQW®L IMP DM
DRAYIMEHV GR QRAVHQOVR  SLRWIFRQ 1Q @Z  +RZ HYHU HYHQ Z KHQ WIDWWM GRHV @ W
SIRWMPARQV R 730 V. WHUH DUH QR HITHPWYH P HDQV Rl DABRZ 1QJ WKHU FLLFXP YHOURQ
RUWHP RYDO

&XUHMD RQO D QP WG VHWRI FRS\ WJ KWH[ FHSVIRQV DUH DOYR SLRVHFVAG LQ
(8 @®Z DIDIQW RYHUHDFKIQJ 730V IRU W{W DQG GDW P IQQJ DQG
SIHVHUDMRQ IRUH DP S®I 2 Q0 9%XQ DUD DQG 6 RYHQLD KDYH VHWRXWD K
VP H @P IWIRU 730 WHP RYDO Z KL RQ® 3 RUMXJ DOKDV FUHDWAG D SWDFWFDO
SWRFHW IRU VKLV ( OHZ KHIH @EWUHYV DQG RWHU IOWMIMMRQV IDFH GIQIW\  DQG
XQFHUDLO ®1 DOSLRFHWHV Z KIFK XGAP DWA® P DNH P DQ\ XVHV SRIQWBIW



6 DIHJ XDUG / LEWDUHV DQG 2 VKHU , QUWAVRQV
) IRP VKKH &KLEX] ( 11HPARI 8 QTP MG / LDELOW
IRUS VHW/ $ PURQV

A

7KH WUHDW R QMDMRQ FDQ KDYH D MUJQUIFDQW FKIG@Q) HIHFW RQ DQ RQH
SDUAEXOWD SXETE VHRVRU IQWMIXMRQV VXFK DV @EWDUHV DQG XQLYHOMHY * LYHQ

@ WG IHRXUFHV  IW LY XQGHUAMDQGDE®I WDW\KHH IV QMBI DSSHWM VR VSHQG
UHVRXUFHV RQ @Z \ HY IDWHUWDQ RQ SWRYIGIQ] VHUYIFHV +RZ HYHU WKLY FDQ P HDQ
WDWWKH DUH UIHDGIHU VR IRIELG XVHV Rl VXEVFUEHG FRQWQW HYHQ L WHVH P D\ EH
FRP SGMO® G DO DQG 1Q @H Z IWK WHUZ IGHUP MRQV DQG J RDY

$ WHFHQWFRQFHWY LV D VKLUWR P DNH @ELWDUHV [ X QDE® IRUDQ\ DFAYLVHV
FDULHG RXWE\ VKHLU XVHWY SDUAEX@WY Z KHQ IWFRP HV VR VW[ WDQG GDVD
P LOLQJ 7KLY FROADWY Z IMK WH VIWDMRQ Z M RWHU DPAYIMEN  VXFK DV FRS\ UJ KW
IRUUHVHDURK  Z KHWH CEWDUHY  @DELOV 1V @P VMG DV ®QJ DV WH  VBNH DSSURSUDWM
WHSV VR HQVXUH XVHW NQRZ  Z KDWLY DQG MQWD@RZ HG 6P LOWD  FRQFHUQV DERXW
@ELON FDQ DOR WIQG 1Q WH Z D\ R SDUAFISDURQ L1Q FLRW ERUGHU SLRWFW RURSHQ

VAHQFH LQMDWYHY

( 1IRUNV VR LP SRVH VXFK GLLHFWDQG XQ@P VMG @DELOW DUH HQRXJK VR P DNH
FROWIQW D® RVW XVHAW |RU @EWDUHV DQG VKHLU XVHW 0 RWH EWRDGD WH
DEVHOFH Rl SIRWMPURQ DI DIQWMIDELON HYHQ Z KHQ DFWQJ LHDVRQDE® DQG 1Q JRRG
IDIM{ FDQ ®IDG R H FFMLYH FDXWRQ DQG VR XQGHU SLRYIMRQ RI DFFHW DQG VXSSRUN
VR HGXFDVRWY UHVHDUFKHY  GIDUHWY DQG UHDGHWY 7KLY Z LOSDUAEXDUD EH WKH FDVH
IRUVP DEBIU LOWIMVMRQY DQG RWHLY Z WK @P VMG B DOFDSDFAW RUDSSHWIM | RUUWN



) X@® $SSO &RP SHWARQ $QDOWY DQG 7RRY
VR ( QVXUH / LELDUHV ) DFH ) DIUO DUNHWE.RQGIVIRQV
© KHQ 3XU/XIQJ 3XETF , QUAUHW* RDY

: KI®WH P D QRMHSUHVHQWD KXJH P DUINHWQ WAP V Rl WH VI H Rl \WWH RYHUD®
HFRQRP\  RUHYHQ R WH \VRDOFUHDWYH HFRQRP\  WH ZD\ WWKDWP DUNHW IRU
IQIRWP DMRQ Z RUIN KDYH D VW QUIEDQWD ELRDGHUIP SDRW 7KLV LV SDUAEXDUD WKH FDVH
|RUCEWDUHY DQG WKHUXVHY Z KR LHD RQ WKHP

© KHQ IXQPMRQDO WH  VXSSRUN DFKIHYIQ) ZIGHU SXEQE SRIF JRDY VXFK DV
HGXFDARQ UHVHDUFK  DQG DFFHW \R IQIRP DURQ WP XOMQJ VXSS® DQG HODEQY
HTXMDE®! FRQVXP SWRQ +RZ HYHU Z KHQ WH DH QRWZ RINQJ  DQG 1Q SDUAFXDU
Z KHQ VRR P XFK SRZ HULY ®IWQ WH KDQGV Rl VRP H SO\ HW/ WH SURUMYH VKRU
WP SWRIWDQG FROARORYHU BQ) VAP JURZ W DQG SWRILHW $V D UHVX@V WH
UHVWIEWWKH DELONV R CEWDUHY VR VXSSRUAXVHYY VR GDLY FUHDVW DQG SDUAFLSDW

7R GDW WKHWH KDYH QRWEHHQ DQ\ VHURXV HIIRUN VR H SRUH KRZ Z H®
VIKHVH P DINHW DUH I XQPMRQLQJ  7KH RSHQ TXHWIRQ IV VR Z KDWH WIQWGR WH
EXVIQHW P RGHY 1Q SOFH ®DG QRWMWWR H FOMRQ Rl XVHW DQG FRP SHWRW/
DONH 1Q WH QHDUWLP  EXWDAOR GDP DIH P DINHWI LRZ W 1Q WH BQIHUWALP " $QG
KRZ IDUDWHWH WDQGAQJ 1O WH ZD\ Rl DFKIHYIQ) SRIF JRDY DUIRXQG HEXFDWRQ
UHVHDURK DQG FX@XUDOSDUAALSDURQY'!
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/P SGP HQW( 8 -XUVSWKGHQFH RQ H / HQGIQ) IOWR

( XURSHDQ DQG 1 DURQDO DZ DQG & UHDVIA YDFNWRSV
VR ( QDE®I $ FFHW IRU/ LELDU 8 VHW/

H %RR\V KDYH DOHDG\  EHHQ DURXQG IRUGHFDGHV DV D IRWP DW:  KI®i WKH  KDYH QRW
®IG VR VKH GVDSSHDUDQFH Rl SK\ IFDOERRNV DV VRP H SLIHGIFWIG WH  KDYH SWRYHG
WHU YDOH DV D P HDQV IRUQHZ YRIFHV \R 11QG LHDGHWY R VXSSRUVDFFHWIELDNV
DQG VR KHS WRVH ZKR P D\ QRWIIQG IWHDW VR FRP H SK\ VIFED@® VR \KH CEWDU
0DQ ERRNV DWH IQGHHG RQ® SXEQKHG IQ HBIFAWRQF IRIP  ERW WRVH DIP HG DW

DFDGHP IF DXGEHQAHV DQG WH J HOHWDOSXETF

' HVSIW WY Z H DUH IDUTLWRP D VIVWXDVIRQ Z KHUH @EWDUHV FDQ DFTXLH DQG
®IQG H %RRNV VR SDWRQV LQ VKH VDP H Z D\ DV SK\ VIFDOERRNV &KDTBQI HV
YDU ILRP FRXQW VR FRXQM! DQG @EWDU WSH \R CELDU WSH LOFOGIQI FRQOFHLQV
DERXWDYDIDEION SUFAQI WPV Rl XVH ®Q WP  [LODQFIDO VXWIIQDEIDON DQG
PRWH ,Q SDUEXOU WLV FDQ KDPP ®BMW Z HOUHVRXUFHG CEWDUHY 1Q KWDODUHDV
GDGAQ VR XVHY/ KDYIQI ®\W DFFHW \R P DWUDY

© KL®! WHUH KDV EHHQ DQ HIIRUMR DGGUHW WKLY DAXH 1Q WH &RXUARI - XVMEH Rl WH
(XIRSHDQ 8QRQ WLV ZRW LV IOFRP SOMA ZIMK WH GHFIMRQ QRW EHQU
P HDQQIIX@ P SGP HOMG IQ DQ. FRXQM : WK QR JXDWOQWAH RI DQ DFFHW
WKW XQGHU WHDVRQDE®! WALPV RU VR RYHUUGH FRQWDFW VWP V RU
WIFKQR@RJ LFDOSIRFVIRQ P HDVXUHV SLHYHQWQJ H / HQGLQJ QEWUHV KDYH
QR Z D\ RI JXDWQWHLQJ VKH SRWLELOW VR BIQG H %RRNV VR VIKHLU XVHWY



6 DIHJ XDUG ViH 3RWIELQWV |RU/ LELDUHV VR 6 HUYH
8 VHUDQG &RP P XQW 1 HHGV IQ WH ' LJVDO: RUT
DV 7KH ' R 1Q ViKH 3K\ VIFDO

y

/ IE(DUHV SWRYIMRQ Rl DFFHW VR NORZ BIGJH VR WHU XVHY KHGV DFKLHYH D Z IGH
YDUHW R SXBRVHV ILRP  VXSSRUAMYU UHVHDUFK DQG LOQRYDMRQ VR HQDEQQU
HGXFDARQ  XQGHSIQQQ) GHP RAUDWE GHEDWI DQG HQDE@Y  FXOUDOSDUAFISDMRQ
$V D JWRZ Q) VKDIH Rl RXU@/HV DQG DRWYIMEHV VBNH SOFH RQOOH RURWHLZ VH Z W
G MIORRY CEWUHV DEION VR SXW/XH WHU P MRQV GHSHQGY RQ EHQI DE®! \R
HP ELDFH WWH SRWELDAHY WWDWWIFKQRBJ\  RITHWY

,Q DGGMRQ \R H / HQGIQI DOHDG FRYHUHG 1Q SRIOW  WKHUWH DUH RWHU DUHDV Z KHUH
WIFKQR®J\ V SRMQADOLY QRWEHIQ) HDOMHG 5 HWULFVIRQV RQ UHP RW  GLJ VDO
DFFHW VR Q@EWDU  FRE@IFURQV HYHQ VKIRXJK VHFXWH QHW RUNV DUH
SWRE®IP DWF GLVSIRSRUARQDWA® KXUARJ SHRSM Z KR @QYH LQ LHP RVH DUHDV
Z KR KDYH P RELOW LWXHV RUZ KR P D\ QHHG GL] WDOIRWP DW VR HQVXUH
DFFHWLELOW 7KLY DOR FRQMEXWV \R &Z HU UIHMIOHOFH 1Q WH IDFH R GMXSMRQ
Z WK GW Z HDOK\  XVHW/ P RWAMINHD VR VXI THU

$ SDUAFX@U SURUW LV HODE@QJ GLJ VDO GRFXP HOW VXSSO  XSJ DGLQJ
LOWAUDELDU. @RDQ VHUYLFHV ,// VR VKH GLJIVMDODJH )RUP DQ\ \ HDW/ WKLY KDV
| DAQAWG IHVHDUFK B\ HODE@Q] @EWUHV VR JLYH XVHWY/ Rl RUHU IOWMMRQV DFFHW
VR XQTXH WP V 1Q WHU FRBPURQV RQ DQ DG KRF EDWY +RZ HYHU UHWEMRQV
IP SRVHG RQ SRWIEIQAHV VR GLJ VDX VKDUH DUAF®N DQG P DWIUDY LQ WKLY Z D\ KDYH
SOFHG WLJ QULLFDQAP IMIMRQV RQ WKLY NH P HDQV Rl VXSSRUAQ) LHVHDURK



8 SGDWI 2 XW2 | &RP P HUFH : RWN 3LRYIMRQV
VR ( QUXUH 7KDW7 KHUH $UH 0 HDQIQIIXO: D\ V
VR 3LRYLCH 3XEQF , QUAUHVWG FFHW

y

$ N JRDOR WH (8 V &RS\ UWIKWIQ WH ' LIMPOBLQI®I 0 DINHW &' 60 ' ILHAYH
Z DV VR DGGLHW WH FKDOIQIH Rl WH ™ &HQWU %DFN + R®I WH P DW Rl ERRNV
DUAF®N DQG RWHU Z RNV Z KIFK DIH QR BRQIHU EHQI VR@ EXWDUH QRM HWIQ WKH
SXEQF GRP DIQ 7KHVH DIH RIWQ VMWAQJ RQ WH VKHYHV RUVHUHW R QEWDUHV
Z WK @P WG SRWIELDAHV VR SURYIGH DFFHW KDWFRX@ VXSSRUMHVHDUK  HGXFDVRQ
RUZ LGHU FX@XDOSRIA JRDY |, Q WH HGXFDWRQDOVSDFH LQ SDUAEX@U MY FRP P RQ
WDWSXEQKHY WRS SIRYIGQI WBNV GQ) EHIRIH CEWDUHV DQG WKHU XVHY/ WRS
QHHAQI WHP  RIMIQ HYHQ DIVURQ® D UHDMYHO VKRUASHURG

% GHILQMRQ VKH IDFWRI Z RUNV EHLQJ RXWRI FRP P HUFH LP SQHV VKDW
VKHLH IV QR UVN RI GRVWVDGN ILRP P DNIQJ VKHVH Z RUNV P RWH Z LGHO
DYDLDE® ,QGHHG WHWH IV HYIGHOFH WDWGRIQ) VR QRWRQD KHSV P HHWWH
RWLQDO FHDRY/ JRDO R EHQJ WHDG ZDWKHG EXW FDQ HYHQ ®DG R WH
FRP P HIADD/DARQ HVSHAD® Z KHQ FRP ELOHG Z MK W KW IHYHUARQ SRIFHV

+RZ HYHU WH (8 FKRVHIQIW &' 60 ' LUHPAYH VR FUHDW WH SRWIELDWV | RUFRGIPWYH
P DQDIHP HOAWRUWDQWVDMRQY &0 2V Z KHQ GHHP HG VXIIIEHQW UHSUHVHQMYH R
QHQWH VXFK ZRUIWV HYHQ Z KHQ WH  Z HH FHDWG B\ QRQ P HP EHLV  &UXFLDAD

VIKH W KW RUD &0 2 VR @FHOVH GRHV QRWP HDQ VKDWIWZ LAGR VR FUHDVQJ D
VIKUHDWVR VKH HQWH RENHFYH RI VKH &' 60 ' LLHPIYH 7KHUH LV DQHDG\

HYLGHQFH VK DWWKLY SRWLELAW LV EHFRP 1QJ D UHD@W



( QUXWH 7KDW LELDUHV DV, QIRWP DODQG 1 RQ ) RWP DO
/ HDUDIQJ , QMWIAVRQV &DQ 8\VH ' LI WVDO7RRY VR
6 XSSRUA HDLQLQJ

y

/ LELDUHV KDYH D Z HOUHFRI QIVHG LR®I 1Q VXSSRUAQI GIDLOIQ] 1Q WHUFRP P XQWHV
HMKHU DV D FRP S®GP HQMR WH Z RIN R WIDFKHU 1Q |RUP DOHGXFDWRQ LOWMRQV
RUDV D ®DGQJ SWRYIGHU DQG SRUEOIRU @HBRQI GDUOHY ,Q WD WH SOFH R
IQIRUP DODQG QRQ IRWP DOBDLOIQ)  VXFK DV VKDWFDUIHG RXWE\ GEWDUHY KDV EHHQ
DFNQRZ BIGIHG DV P DNIQJ D P DNRU FRQMEXWRQ R Z LGHU HGXFDARQDQIRDY DV Z HD
DV FRP SHWAYHOHW LOFOMVIRQ DQG UHVIAHORH

$SWWH VDP H WP H FXUHQW( 8 FRS\ WKWSLRYIMRQV |RU HGXFDMRQ  1Q SDUAEX@U
WRWH LQYROIQI GLJIMPOP DMUDY DH @P WG VR |RUP DOHGXFDVMRQ IQAMIMXWRQY RU

HOAMAHY DPAQ) XQGHU WHU VXSHWIMRQ 7KLY HIHPAYHO® H FOGHV HGXFDWRQDO
HIIRUV SUHSDUHG DQG XQ B\ CEWDUHV

7KH UIHVXAWY VKDW Z KL VKH LIRMH RI LQIRWP DODQG QRQ |RWP DOHGXFDVIRQ LV
LHFRJ QLVHG LQ SRAF DQG @EWDUHYV VKHP VHO'HV | ULHT XHQV® KDYH DQ RIILFLDO

P DQGDW VR VXSSRUNGIDWLQJ WKH\ HONR\ DU IHZ HU SRWIELOMHV VR GR VR
WDQ RVKHU LOWIMXVIRQV



$ $CEHW 0 DINHW/HKDYLIRXW 7 KDWs HAWFW
[ IELDUHV $EION VR 0 HHW8 VHWY 1 HHGV

YDW . HQ' (EHQ 0DIDQ )WHL 0 DWMR DQG . LHWFKP HU 0 DUAQ H

YRRV ( YIGHQFH DQG $QDOMY Rl H / HQGIQJ 0 DUNHW 1Q ( XUIRSH &RP SHWARQ / DZ
DQG &RS\ WKW DZ 3HWSHPWHY /1.

(UAMNVRQ . UMWRIHU DQG 6WER 9IFVRUD 6XUWH RQ 7HRKQR®IIFDO
SWIRWRPARQ 0 HDVXWHV |, P SDFW |RUS HVHDURKHY/ / LEWDUHV DQG $ URKLYHV /. 1.
(UAMNVRQ . UMRIHU DQG 5RGUWIXH 3HH )HO 7THRKQR®RJ LFDO 3 LRWFVRQ

0 HDVXUHV DQG ' LI MBOBUIHVHUYDMRQ  ( YIGHQRH ILRP 9IGHR* DP HV /. 1.

* HIHU &KUMRSKH DQG -1 WM 94-U0G - XD &RS\ UWJKWDV DQ $ FFHW 5 LKW
&ROFLIHW 1QJ 3RVIMIYH 2 EQI DMRQV |RU 5 LI KWKRGHW/ VR ( QUXUH WH ( [ HIAMH Rl 8 VHU
S5LIKW /.1,

+DQWHQ ' DYIG ;X <XDQ IDR DQG 6DP EHJU 5DFKHO &ROADRMXDO
2YHWUGH +RZ 3UYDW &RQADFW 8 QGHWP IOH WH * RDY Rl WH &RS\ W KW$ FWIRU
/ IEWDUHV DQG 5 HVHDUFKHWY/ DQG: KDW. H&DQ' R$ERXWW/ . 1.

1REWH 7HHVD DQG +DFRNHW 7HUHVD 8QIDW / IFHQMQJ 3WDPWEHV  7KH
/ LIEWDY ([ SHUHQFH /.1.

5RVERIRXIK  $QMRQ THFKQR®J IFDO 3LIRWIFMRQ 0 HDVXUHV DQG WH / DZ
,P SDFW RQ 5HVHDUFK  ( GXFDMRQ  3UHVHUYDMRQ /. 1.

© DNDXN $P DQGD 6HFNHU -DQH DQG 0 RUMRQ &KUYV &RS\ WIKWS Q[ HW
DQG / HIDO&KIDIQ +LIKHU ( GXFDMRQ $ &RP SDUVRQ R &DQDGD DQG WWKH 8 QWG

DIQIGRP 8. 7KH -RXUQDORI &RS\ W KWQ ( GXFDMRQ DQG / LIEWDUDQWKIS 9RXXP H
MWXH /.1.



% 8SGDW &RS\ UJKW DZ VW ( QDE® / LELDUHV
VR ) XOO&RWIH5RGV QD' LJMIO$SIH

¥DW . HQQ (EHQ 0DJIDQ )WHL 0 DMR DQG . IHWFKP HU 0 DUAQ H
YRR\V  ( YIGHQFH DQG $QDOWY Rl H / HQGQJ 0 DUNHW 1Q ( XURSH &RP SHWARQ / DZ
DQG &RS\ UJKW DZ 3HW/SHAWYHY /1.

'H $QIHIY ' HERUDK 6lQJDI@ /DXWD 0DQIDWDAQD 6lODQD 0 DY RAFKL
6WIDQD 3HXJIOH@ * IQHYLD * IDQQIQL 6L9DQD DQG 0D]]D ' HERWD
L6' / , QUKW ' LJMPO HQGQJ 3DWZ D\ VIQ,VB® 3RDQGDQG6SDIQ /.1.

'HO' XWQW H . DIKDUQD DQG +HUP DQQ ) DQ] IMND %H RQG ( FRQRP IF
3HU/SHAWHY 6WG RQ 6 RAHBOYHQHIIW Rl H HQGEQJ 1Q ( XWRSH /. 1.

(UANVRQ . UMRIHU DQG 6WRER 9IRARUD 6XUWH RQ 7HFKQR®RILFDO
SWIRWIFARQ 0 HDVXWHV , P SDFW IRUS5 HVHDUFKHUYY / LIEWDUHY DQG $ URKLYHV /1.
(UANVRQ . UWMRIHU DQG 5RGWXH 3HWH )HG 7THRKQR®J LFDO 3 LRWFVRQ

0 HDVXUHV DQG ' LJ MOBUIHVHUYDMRQ  ( YIGHOQFH IWRP 9IGHR* DP HV /. 1.

* QAL WL . RQDG H %RR\V DQG 6HFXWH ' LJMPO/ HQAQU 1Q ( XLRSHDQ
/ IELDUHV &RP SDUDWYH $ QDOMY 8 QGHU 1 DARQDODQG , QMUODWRQDO DZ /.1

*BWMRW * [IRURV 3DQD\ RRSRX®V 1INRV . DOP DDV 0 IFKDDY DQG 7VDNRQDV
* IDQQY HYRRNV DQG / IEWDDUHV 1Q * WIHHFH ([ DP LODWRQRI WH ) IHG /. 1.

, QOFW YL LQ) WH HYRRN 0 DINHW 6 XSSRUAQ) , QORYDMRQ DQG * LRZ W
/ MUDW(UH 5 HYIHZ  DQG &DVH IRUB XSSRUV /. 1 .

0 HQGAY ' IOXVKD : KW 9%4HQMP IQ DQG +RQJ ' XNAL &RS\ W KWDQG 2 SHQ
1RWP V IQ 6 HYHQ - XUMGIFMRQV  %HQHIIW &KDEIQI HV DQG 3RIA 5HFRP P HQGDMRQV

[.1.

5RVERIRXIK  $QIMRQ 7HFKQR®J LIFDO3IRWMPARQ 0 HDVXUHV DQG WH / DZ
,P SDFW RQ 5HVHDUFK ( GXFDARQ ~ 3UHVHUDMRQ /. 1.
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