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NQRZ iGIH DQG QXUXUQI D G QDP LF FXOXWH Rl LQORYDUWRQ ,Q
WLV HAWRQ ZH SUHHQWD FRP SUIHKHOMYH RYHWYHZ Rl WH
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VKRDW DQG HSHW IRWMIQ 1GD HFKDQUH DQG
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: H WXOWWDWWKLY HAMRQ R $QXVDQEKDQ  Z LGD VSDIN \ RXU 4 )kl Bl Aa )"IVQE' W
FXURMW N.QG® \ RXU GHMLH VR HQIDIH Z WK RXU UMVHDUFKHLY I

DQG GHP ROMDWM WKH WDQURWP DWYH SRZHU R UHMHDUK , AAQVEaa €VU LAQ) " |

HP DODWQY [WRP ,,,7 ' HAKL : H H WQG DQ LOYVMRQ VR H SGRUH P

Vi(H FDSWYDWQU VRSLEV | HDAUHG LQ VKLY QHZ VBAMAU DQG VR NRLQ falaAg) " aékl

XV 1Q RXULHBOMBW SXWXIWRI NORZ BHGJ H DQG LQORYDVRQ
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,Q D UHP DINDEGH GDS |RWZ DUG VRZ DUBV IHYROMRQMQJ
FXQQDU  SWAMFHV  DQG  EROMAUQ)  QXWIMRQDO
DZ DIHQHW D WDP Rl UHVHDUFKHY DAWKH , QGLDSUDWKD
, QMM Rl ,QRP DARQ 7HFKQRARI\ ' HAKL ,,,7 ' HAKL

KDV XQWHOG D JURXQGEUDNQ) DSSQFDARQ DSV

QDP HG 0 DNQJ ) RRG &RP SXWIEGH 7KLV SIRQHHUQJ DSS
KDUOHWHY WH SRZHU Rl $UMLFLDO , QMAIHQFH $, R
WHDP @QH VKH SLRFHW Rl SLHSDUQJ D Z LGH VSHAWKP R

GHOPVIDEGH GIVKHV %4\ RQG MIP SQI\ LQJ FRRNLQD VIV LW/
SRWHWHV ViKH UHP DUNDEGH FDSDELOW VR VRKVQVH VKH

QXVMMRQDOFRQWAHQW Z IMKLQ VFDQQHG YHI HVEGH

7KH DSS ERDW D UFK DUD. Rl |HDW{HV P HAEXGRX\VO
FIDWG E\ WH GHALFDWG IWVHDUFK WDP ) RU LOWIDQFH
LQ VKH FROW] WRI LQGLYLGXDY | DALQI KHDOW FKDABHQI HV
DQG SUHVFUEHG VSHALLE GHVBY WHILP HQV B\ P HAFDO
SWRIHWRQDY VKH DSS VHYHV DV D GMVFHQIQ) JXIGH W
FDQ DVFHWRLQ Z KHWHU D P HDODQ@I QV Z LW VKH GRAVRUV
GHDY UHFRP P HQGDMRQV RU WHYHDW DQ GHYLDWRQV
)XUKHP RH WH DSSQFDWRQ H WIQGV LW XWOW E\
RIIHIQ) FRP SUIHKHOWYH LOWIKW LOR WH QXVWMRQDO
SKRILH R PHDY 8WAMQ) WH DSS LV D WDP W
SIRFHW 8 VHY QHHG RQD XSARDG P DIHV Rl VKHUP HDY
DQG WKH $, DORUWKP V Z IVKLQ VKH DSS SWRP SV® DWHW
WH P HDOV TXDAW 7KH DSS FDQ FDWIU VR LOGLYLGXDY
ZKR ZIK VR UFUDW IRHJIQ GMKHV 1Q DQ ,QGEDQ
FROM W FRP SOMA Z WK GRFDA DYDLDME®! \SLFHV DQG

LQIUHAHQW E\ SIRMIALQI WKHP Z IVK W(H HQWH UHFLSH

)WRP D KHDOM SHY/SHAIVH VKLY LQQRYDWYH DSS S\ V D SLYRVIZO LR LQ DAMMAQI SDAHQW LQ DKHUQI VR KHU
SUMVAUEHG GIHVEY  JXLGHDOHV $GGIMRQDAD  WHP SRZ HY LOGIVIGXDY VHHNLQI VR P DQDIH WHU Z HIKWE\ Rl HUQJ
SUHAVH LQRWP DARQ RQ VIKH | DWFRQMQWSUHVHMO YDURXV IRRGV ,Q HAHQFH ,,,7 ' HAXLV YIMRQDY  UHVHDURKHLY DUH
LOAMRGXALQ) DQ DUD Rl LOORYDAYH WFKQRARILHV Z MK VKH SRWIQADOVR SURIRXQGM LP SDFWSHRSGHV QYHV &RRNLQJ

EH RQG LW URGH DV D | XQGDP HQIPODVSHPWR! QXVWMRQ DQG KHDAK HP ERGLHV DQ DUMRWP GHHSO LOMUE LOHG Z VK RXU
FXQOXWDOLGHMAW  7KH SURFHW RI FUHDWYHO DP DO DP DAQ) DQG WOV RWP LQJ UDZ LQI UHGLHQW LOWR GHA KWXOGLVKHY
VHYHV DV D JHQXLQH H SUIWWIRQ Rl FUHDAYIW

+RZHYHU WH HYROMQ) @QGWDSH R GDVID DYDIMEIOW DQG WKH DGYHQW R FRP SXVIDARQDO P HWRGRARILHV DWH
XQGHQUDE® DAMUQ) RXU RXVBRRN RQ JDWARQRP\ 7KLV SDWDGLIP WKUWL H HP SQILHG 1Q WH HP HULQJ ILHGE RI
&RP SXVDARQDO* DWARQRP \  Z KHUH GDVID GUYHQ DSSURDFKHV DUH HP SAR\ HG VR Hl SGRUH FXQQDU LOTXLUHY FX® LODALY)
1Q D VAKPWHG M QKHVMY DQG FRP SUKHQUYH GDWD DQDOMY $ SURP LOHQW LAXVWDARQ Rl VKLY WDQUV RWP DAVH
DSSURDFK LV HP ERGHG E\ WiKH SIRQHHUQ) Z RUN FRQGXPMIG DAKWBY _ FRV ME LUVE HGX 1O

&RP SXVDARQDO* DWARQRP \  GHOYHV LOWR WKH LRRW Rl FXQQDY  SWDPUFHY VHHNLQD DQVZ HY VKLRXIK. P HAFXARXY GDVD
DQDOMY 7KH HQGHDYRXUVR P DNH |RRG FRP SXVBEG® KRABV VIKH SRWIWDOIRUD Z DYH Rl GDVD GULYHQ LQQRYDARQV VIKDW
DUH SRIVHG VR UHVKDSH VKH J GREDOI RRG MQGVFDSH 7 KHVH LOQRYDARQY FDUWY VKH SURP LVH Rl HOKDQALQI' SXEQF KHDO
LP SURYLQJ QXVMRQ DQG FROQMEXWQ) VR VKH UIHDOVDARQ RI D P RUH VXWILODE® | XWWUH
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— 2QWH W R -XQH D VSHFLDOJ XHVAG LDFHG IKH SUHP VAV R ,,,7 ' HXL DQG WZ DV

oA ) .. QRQHRWHUWKDQ 6DP $ORPDQ WKH &(2 Rl 2 SHQS, +LV YIMWZ DV QRIMKLQI VKRUARI
| @ ABD-DI>+ AR +IE [ WoREDN GDYIQU DO LOGHIEG P DIN RQ VKH LOMIMM DOG DADWRWH Z KR KDG
3 VKH SUMLGUH Rl HUDILQ) Z LW KLP

0 HHVUQU VKH / HDGHWY/

" XUQI KLV YIMW6GDP $QR DQ KDG VIKH RSSRUXQW VR P HHWWE R SURP LOHQWM LI XUHV
DW,,,7 ' HL +HVDMGRZ Q Z MK 3Rl 5DQWQ 9RVH WKH ' LLHAVRURI VKH LOWAKMWM
DQG O U . LDQ . DN WH &KDILP DQ Rl WH 9%RDG Rl * RYHWORY DW,,,7 ' HAKL
7 KHVH LOMDPARQV Z HH XQGRXEWIGD LW KWXODQG DGGHG VR WH VLI QU LFDQFH RI
WKH RFFDMRQ

S&RQOHPAQ Z VK VIKH' - HYHARSHWY/

2QH R VKH KLJKQJKW R 6DP $QP DQV YIMWZ DV KLV LOMDPIRQ Z MK RYHU
VBOIQMG GHYHRSHY ZKR ZHH VSHADM LOQYIWG IURP YDURXV FRUDHWY R \WWH
FRXQM ) RUVKHVH DVSLLIQI GHYHBRSHWY IMZ DV D RQFH LQ D @ HAWP H RSSRUXQIW VR
HQDJH Z WK WH YIMRQDUY &(2 KIPVHD 7KH H FKDQIH Rl LGHDV DQG LOWIKW
GXUQ) WLV GHYHRSHY RXQOEE®! ZDV D VMWEP HQV VR WH SRZHU R

FRAODERDARQ DQG LQQRYDARQ LQ WH [ LHEB RI 8,

7KH) LLHGH &KDW$Q , QUIKWXO( [ FKDQIH

7KH SIQQDF®H R 6DP $QP DQV YIMWZ DV ViKH LOWIKWXO | LLWAGH FKDW\KDWKH
KRWAG ZKLFK GHZ DQ DXGAHQFH RI P RWH WDQ JXHW ILRP DRLRW \KH
QDAMRQ 7KH FKDMHWHG DV D S@WRWP |RUGHHS GVPXWIRQV RQ VIKH 1 DU UHDFKLQU
LQOHQFH R $, DQG LW LP SOFDARQV |RU VRAHW  $QR DQV SHYSHPWYHY RQ WH
LOMIUDARQ R $, LOWR JRYHUOP HOWMHWYLFHV DQG , QGDV RG LQ WKDSLQU JAREDOS,
UHJ XAOMRQV UVRQDWAG GHHSO Z LViK iKH DXGEHQRH

/ RRNLQ) $KHDG

6DP $OR DQV YIMWZ DV D WP HQMR VKH LOWEMWMV FRP P VP HQMR | RWHALQ)
LOQQRYDARQ DQG NQRZ BIGJH H FKDQIH W VHWYHG DV D UHP LQGHU WKDW Z KHQ
YIMRQDUHY @NH $ QP DQ FRQYHU H Z WK VKH DFDGHP LF FRP P XQW VKH SRWLELOMHV
| RUMDQV RUP DVYH FKDQJ H DUH ERXQGBAW
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' U 5LFKD * XSWD FRP SGMAG 3K' IWRP ,,7 ' HKL LQ
6KH KRABV D SRWWJIDGXDW GHIUHH LQ , QGXVWMDO
"HWIQ 0'HV IRP & ,,7 YRPED DQG
FRP SOMAG %7HFK LQ 0 HFKDQLFDO( QILOHHUIQ] IWRP ,,,7
-DEDGBXU 6KH KDV GRQH FREDERIDAYH UHVHDUFK DW|
WH B6FKRRO R ,QRPPDAFV DQG &RP SXWQJ ,838
,QGIDQOSRAV  86$ DQG 78 ' DUP WRGW
* HUP DQ\ 6KH KDV DOR ZRWHG DV 3LRMFW
6FLHQAMA DW $\WVZHK /DEV ,,7 ' HKL ZKHH \KH
FROMEXWG 1Q GAMJQ DQG GHYH®RSP HOQW Rl \HYHIDO
DZ DG Z LQQULQ) WDQUIMRQDOUHVHDUFK SURMFW QDP HO
6P DWEDQH ' HYLFH ' RWARRN %4DLAN / DSVRS | RU %00QG
7DF5HDG  2QURDG 9V, GHOAILFDARQ 6\ WP
$FFHWEG! * WDSKLFV ' HMJQ DQG 0 XM 0 RGDO %4.DLAM
/ HDUQLQ ' HYLFH 6KH LV UHFALSLHQAR! VHYHUDOSUHVAD LRXV
I HARZ KLSV QDP HO  6VBQIRUG ,J QWM * GREDO, QQRYDVMRQ
) HERZ \KLS IIWHWDID D 3K ) HIRZ \KLS
-(1(6<6 ) HIRZ \KLS
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* DXWDY $KXND JUDGXDWG VXPPD FXP @XGH IWRP \KH
SQYHMW R &R®RIQH *HPDQ ZLWK 3K' LQ 1DMWDO
6FLHQFHV +H LV D P ROFX@U EIRRIMVE. WDLQQI DQG
SRWHAWHY D YDW H SHUHQFH LQ IXQPARQDO JHQRP LRV
HVSHADM 1Q GMHPAQ FRP S ELRGRILFDO P HFKDQLWP V
XMQJ JHORP H HAMQJ DQG QH WJIHQHIDAWRQ VHTXHOALQJ
EDHG WIRKQTXHV $IWU WH FRP SOMRQ R KLV 3K’
GHIUH KH Z RINHG DV D 3RW RARWDO) HARZ DAWVHYHLDO

HQRZ QHG  LOMIMWMY  LOFXAQ) &HQMU 1RU 0 RGFX@U
0 HALFLOH &RBRIQH 00 3MOAN , QUMMM |RU $IHQI DQG
/HH . RQ &KIDQ 6FKRRORI 0 HAIFLQH BLQIDSRIH ' XUQJ
WL/ SHUIRG KH ZRINHG RQ P XGOS P RGHO i WP V
LOFXGLQI KXP DQ SOXUSRWIQWMMP FHQY ] HEWILK P LFH
DQG NGDIMK +H KDV SXEQWKHG ~ UHVHDUFK DUAFOWV LQ
SHHU WHYLHZ HG , QMUODARQDONRXLQDY a FMMRQY ,Q
DGGMRQ VR VKLY KH DOR WHYLHZ HG DUAF®N VXEP LWHG VR
1DXWH 3XEQWKIQ) *WRXS &H®D' HDK ' IMDWV DQG
BFLHQMLE 5HSRUWW S5HRHQ ' U $KXND Z DV VKRUDMMG
I RUWKH SUMMAOLRXV, 1 63,5 ( ) DFXQV ) HAORZ \KLS
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7KH 0 HAIFDOSRERWEV &HOAH 0 && LVIXQEHGE\ WH' HSDWR HOAR 6AHQAH DQG 7THAKQR®I\ ' 67  WH* RYHCP HOAR ,Q@D

VR EHRSHDMGE\ L+ XE $QXEKXWDQG,+) & XQEHUWH 10 ,&36 P DMMRQ

7KH 0 && LV DIP HG DAVEHQ) ,QADV I LIAMWDM R WH DUWMMAKQR®I\ HIDEGG P HAFDOMP XOWRQ DQG WILQQ) DAV 1RU
GRARY SDUDP HAFV WRKQADQY HILQHHY ELRP HAFDOUHVHDUAKHLY DQG HQWHSUHGHXWY 7KH &HQWH LV DOR HTXISSHG VR RITHU
KDQGV RQ VP X@WRQ WDLQIQ) VR WH P HALFDO! IDMQIW DRRW WH FRXQAI  7KH WILQIQI SIRIUDP P HY WDQILQ) IURP EDVF \R
DGYDQHG Z IAEH GHAMJI QHG 1Q FRQWGIMRQ Z IW GDAQ) GRARLY DQG H SHW P DIQD QI Q IURP WH $@,QAD , QUMM R

0 HAFDOBAHQRHV $,,0 6 7KH &HQWH LV DOR DLP HG DAKDYIQ) PXWIQ) HGI H WIRKQRERI LHY WDAZ LGHCDE®! DGYDQRHG P HAFDO
URVHDURK DQG GHYHIRSP HQAIQ WH DUHDV RN KHDOKFDUH URERWEFY DQG G IMIOKHDOMFDUH

7KH &HOWH Z [GDDOR DAWDY D WAMAEHG IRUP DQ \ RXQJ WEWAKXSV LQ WH P HALFDOI LHTE WDWDH GHYHBSIQ) LQQRYDARQY 1Q
P HAFDOWIKQRAR)\ 1Q GLJ IMIOP HAIFDOKHDOMFDUH DQG KHDIMFDUH XMQJ $5 95 $, FRERAEY URERWEV FRIQWYH \AHQRHY DQG
\XFK 7KH 0 &8 @XQRKHG LW 1 LIMED@I RUSURSRVDY 1RU\ RXQI WEAKSV Z W IXQAQJ XS VR 5V FURUH DYDIDE®! 1Q QIO
KHDOMFDUH DQG P HALFDOKHDOMADUH X\MQJ) WH DERYH CSSQFDWRQ DUHDV

8o +RGEB0 » OF

+LIK ) LGHIW 6LP XOWRU +XP DQ 3DAHQASLP XDRU +36 | RUHGXFDAQ)
VIMGHQV SIR HAMRQDY VR SUDPAFH YID DMMQAQ) FRXUHV R MP LU
GRPDOQ R GO ZIW HPHJHR VWDIRQ 1Q PHAFO VAHFH

BWGHOV 3UR HWMRQDY FDQ VHH WWW BDLD DQG YHU\ WH UHVXGVR
WHUWHDWR HON | RUEHMAUH, SHUHQAH

,QQRYDARQ DQG 5 HVHDUAK ) DALAW Z KHIHQ GRARY DQG HJLQHHY DH R
Z RN VRIHWHU LQ P HAFDOVAHQRAH VR GHYHBS QHZ WRKQRBILHY DQG
GHVIFHV Z KIFK Z LGDHQG XS EHQH WAQJ SDAHQW DQG GRARLY | RUEHMAU
DGYDQRHP HOMQ P HAFDOM WP 0 && Z DV VHWXS Z IW WH LGD LV \R
VAHQIWHQ WH P HAFDOHAR WP Z KLFK LV VR EHQH W RUWH JU-DMU
JRRGIRUKXP DQN.QGIQHYHY Z D\

QPXEDARQ &HOMU IRU 6VEUXSV VR H WQG IDAOMHY QHRHMDY R
GHYHBRS DG WMVQHZ  SURRWSHY 0 RGHY $SSV 7HRKQRBRILHY Z KIFK
FDQ LD EH LOARGXFHG VR WH P HAFDOLQGXA\AI  DFDGHP 1D RIKHU
P HALFDODQG LQGXVIAY SDWZHY | RUP DW SURGXRARQ

$ OHG ' HMFH 7HW &HOMU IRU WA QHZ  LOQGXVAIDO SURGXFW

LQARGXFHG B\ FRP SDQHV DQG WHU DFRHSVBQAH GXUDELAOW  H I LALHGR
| RUWMHUSHURUP DQRH DQG GHMLHG UHVXQV

$ ' DVSD &HOMU WR \KRZ XVH FDVH \VFHDURY FROAHSWOO HG B\
UMGHQW DQG UHHDURKHLY

6P XOMRQ R UHDO ZRWE VFHDURV 1Q FDH R WDXP D DQG $&/ 7
WDLQQIV
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vy (1 HBL KDV MJIQHG D 0 HP RIDQGXP R 8 QGHUAMIQALQ)
ZIWWH'" HELO HAR 5 DLOSRUIBRIDARQ WURXI K LW &HOAH

IRUBXWELQDE®I 0 RELOW &60 R HQKDQAH WH SDWHQIHU
H SHUHQPH DQG SURP RM WRKQR® LFDODGYDCRHP HONV

7KH HYHQWZ DV JUDRHG B\ 9,. $6 . 80$5 0 DQDILQY
" WHARU ' 05& ZKIB WHWIQQ) R WH 028 DG WH
OXQK R WH' \ QOP LE $GYHWHP HWANSM. Z DV GRCH
IQ SHWHFH R ' U' U $PIW. XPDU-DQ 3K' ' WHARU
2SHDARQ GHYIFHV ' 05& /W& ' U 3XVKSHQAWD 6L1QIK
'HQ,5' ,,,7 ' HELDQG' U 3WYHWK %\ DQL +HDG &60
e

.7 ' HEL FRGDERDDMG ZIW 8 QLYHMW &M
G$]XU ) DQFH VR SURP R NLQWURMADUK DQG
IQRYDARQ SRRV GHYHIRS  NLQW GHIUH
SRILPV DG IQWDM WXMGHQW DQG | DFXQOV
H FKDQIHV

7KH OHPRDQGXP R SQGHMIQAQ) ZDV
VIQHGLQDFHMHP RQ. KHIBDW,,7 ' HBLFDP SXV
1Q WH SUAWVHFH R GHBUDMY IIRP ERW ,,,7
' HILDQG 8 QYHUW &T\W G$] XU

7w
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7 HBL KDV JQHG DQ DIUHP HOVZ W O LlQVWI R
5XUD0" HYHIRSP HQA * RYHOP HOVR ,QAD VR FDUY  RXW
UMVHDUAK GV Q DQG GHYHBRSP HOMKURXIK GHS@R P HOW
DQG XVH R WRKQRIRILHV 1Q LXUDO GHYHERSP HOWMHRARU
7KH DIUHP HWZ DV MJQHG 1Q WH SUWHQRH R 6K
6KOBMK . XPDU 6IQIK  ,$6 6HAUHEN  5XUO
"HYHBSPHWV ' U $WKMK . XPDU *RO $

6HFUAALY  5XUWDO" HYHBRSP HQW DQG 3UR 5DQNIQ %6RwH
"WHARU,, 7 HBL

7 HBL VJQGHG D OHPRDQGXP R SQEHWMEQAQ) ZIW
6RVE® $CKD HICEQQ) FREERDAYH UMDUK LQ 4 XDQMP
7HKQRBILH DQG WH 6P VIB! ) HIRZ \KLS 7KH IHIRZ \KLS RSHQ
VR WH XQGHI WDGXDM DQG P DWMY WXGHQW  Z LGDEH @XQRKHG
IURP WH XSFRP LQJ VHP HWMU

GO & &% §890YSPJ &
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