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9 DG+ HEWRQ , QAMON R 2 GFRBJ\

, GHQMEDWRQ R FRQYHQUERCDADQG QRQ FDCRAEDOXP RU
DOW HQV \WURXI K SURIMRI HORP [EV

3XUSRVH 7 XP RUDQW HQV DUH FHQADOW DQMP RULP P XQW 5 HFHQAHYIGHQFH
VXJJHAN \WDWSHSWEHV IURP QRQ FDCRQUFDO CGRQE. DEHUDQ® WDQVDMWIG SURMOV
FDQEH SUIHVHOMGRQ+/ $ , B\ WP RUFHT WXV H SDQAQJ) \WH \BU HW | RUFDQFHU
IPPXQRNMHDS. +HH ZH XVH SIRMRIHQRPIEV \R IGHOM SHYRQDD HG
FRQYHQIRQDO DQG QRQ FDQRQFDO WP RU DQMHQY DQG W HYDADW  \WHU
FROUMEX\IRQ R FDQFHULP P XCRVXUYH@QRH 1Q SDIHQN

0 HMRGV : KRBl HRPH VHTXHQAQ) ZDV SHURP HG \R IGHIQM WH QRQ
A QRQ P RXV VRP DI P XVIMRQV DQG P P XCRSHSUERP [EV \R IGHQMA \WH SHSWEHV
SUHVHOMG RO +/$ , 10  SDWHQAGHUIYHG WP RUFHO@HY 7&/ 3HSWEH 35,60
SURWRIHQRP [EV SISHIH Z DV XVHG W IGHQM ERW FDQRQFDODQG QRQ&: +/°$
QDQGV 3 HSWEHV GHUYHG IURP FRQYHQUIRQDOMP RUDQW HQV IQFOGEQ] P XUMRQY
FDQFHUJHP @H DQUHYY &* $ RUP HDCGRA WM QLHHQIMRQ DQMHQY ZHH
VHBPWG ) RUQRQE: SHSWEHV DQ P P XQRSHSWERP IEV KHDAK CDBVHWARQEIQQ)
VHYHIDOMWAXHV DQG +/ $ , DIBIBN ZDV XVHG \R HIP IQDM \WRVH GHUYHG LR
QRP D2 5) V DQG VHBPWGRQE: +/ $ , @ DQGV SUHHUHQID® H SUHAWHG 1Q WP RU
FHO QRQ& 7/  7KH VHBIPWMG FDQACDW SHSWEHY Z HIH A QKHMV] HG SXOHG RQR
DXRBIRXV $3&V DQG FRFXGMUHG ZIW WP RUGDRANYH H YIYR H SDQGHG
OP SKRA WV \R DWHW [P P XQH UHFRI QURQ



5HVXQOV : H IGHQMHG D \REOR! QR 7/ 1QDOV&/ IMAHG EHQJ 1875
WH PDIQ VRXUH : H IRXQG QR WFRIQURQ R \WH QR 7/ WMMMG B\
DXRBIRXY H YIYR H SDQEHG WP RU UDRIWYH 7 FHOFX@MUHV ZKIBH \WH \VDP H
FXEMUAV GHP ROMDWG UHDRYIW \R P X\BANG &* $ RUP HDGRR W QLI HHQIDMRQ
DO HQV +RZ HYHU 1Q YIMR VHOMY DIRQ R- GRCRUSHUSKHIDCEBRG ®P SKRA WV
GG \R \WH IGHOMFDWRQR! 7 FHOUHFHS\RY 7&5V VSHALEE \R WUHH QRQ8. 7/ \EIR
R ZKIFK PDSSHG\WR WH p875 WIIRQVR +2; & DQUG=.6&$1 DQGRH
PDSSIQ) R D QROFRAQ) VSTFHG YDUDQAR & RU & 7 FHO \BUHI \WHWH
QRE 7/ WRIQIHG PX@$6G FDQFHU FHO @HY QDMD® SUAMWVHQONY \KHU
FRUHVSRQAQI DAMHQV

&ROFOMRQV 2 XUIIQEAQIV SUHAPAD @ MWAMG FROUEXWRQ R QR 7/ \R FDQFHU
IP P XQRVXWYHMCFH EXWGHP ROMDM WH. P D\ EH DMDRYH QRYHOWBU HW IRU
Z IGHO DSSTDE®! IP P XQRKHIDSIHV
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9 DG+ HEWRQ , QAMON R 2 GFRBJ\

3 LRMQ EIRP DUNHLY |RUDQ DFFXUDW HQGERP RWIDA-DOHHU

QDI QRWY

%DFNJ LIRXQG ( QERP HWIDOFDQFHU (&  IQAIGHQAH KDV EHHQ UMQJ RYHUWWH SDW
\ HDY ( DU DQG DFFXUDM GHMAIRQ R \WH GVHDVH LV DQ 1P SRUBQAFRQUEX\RU
\R VXUYDO' IDDQRVY R ( & SDMMHQN LV IDYRUHG B\ \WH SUWVHQFH R VAP S\WRP V
@H DECRUWP DOYDIIQDOERHAQ) IQ ZRPHQ ZKIEK DIHFW 0 ZRPHQIQWH ( 8
DQG 86 \HDW® EXWRQD R \WHVH ZRP HQ ZIOFH GDICRHG ZIW ( &
&XUWHOA( & ADIQRAFV IV EDVHG RQ WH REVHYDIRQ R FHY' 1Q DQ HQGERP HIDO
FIRSW  BEXWWLY 1D 1Q SDMHQN UHTXILQ) DGEMRCDO P R LQYDVYH
SURFHGXUHV \R EH GDIQRVHG DQG ICDFFXIDMY LGHQMHY KMREI IFDOWSH DQG
JDCGHR (&1Q R SDWHON FRP SURP IMQJ WH \WHDW HOAGHFIMRQ P DNQJ

6\WG DIPV ( GFCDM SIRMQ EIRP DUHY 1Q J\ QDHFRBJI IFDAGIGY \R DFFXUDIMO
ADICRH ( &

0 DMUDY DQG 0 HMRGV %RP DUNHY KDYH EHHQ GVFRYHUHG WWURXIK QAMUDMUH
UYHZ DQG D QWRYHY SKDWH DQG YDEDWMG B\ XVQ) \BUHMG 0 DW
6 SHAWRP HW  9%4RP DUNHY KDYH EHHQ HYDODWMG 1O ILYH FEIFDO UHRVSHAYH
VAXGEHV 1Q X\WMUGH 131GV IURP SDHQNVSHAP HQV $ VXEVHWR EIRP DUNHWY DUH
DOR YDIEDWMG |Q DQ LQGHSHQGHOMHRVSHAYH FEFDOWYG. 1Q D FRKRWR
VDP SBNV XVQJ ( /,6$ WRKQREBJ\



5HVXAV 2 XU UHVHDUK KDV SHIP WG \R IGHQM  SURMOQ EIRP DUHY  ZKIFK
H SUWWIRQ 1Q XWUCH 131G SHP W D TXDQMAMYH DQG DFFXUDIM GDIQRWY Z W

QHI DIYH SUHARYH YDOH VHQUMYIWY VSHALEWDQG ~ SRVMYH
SHAFWYH YDOH O RURYHU IWSWRVIGHV DQ REMANH DWHWP HQNV R \WH
HQGRP HUIRG YV QRQ HQGRP HUIRIG KMR®JIFDO VXEWSH R FDQFHU \R JXICH

WHDW HOABOQQQI DQG RSWP 1] H VXU IFDAQMYHQUIRQ

&RQFOMRQ  7KHVH UHVX@V DUH WH EDVV \R GHYHBS DQ 1Q YMR ADIQRWY IRU
DFFXUDW  IDWMU DQG P IQP D® [QYDMYH GDIQRVYV \WDWZ LOIP SURYH SDWHQW
RXWFRP HV UHGXFH SDIMHQAP RUEEIGW DQG G&Z HUWH FRWIR| FDUH
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7KH + XP DQ3 IRMQ$\BV ° \KH RSHQ DFFHW UHVRXUFH

IRUKXP DQ SIRMQV DQG GH W HQHIDMRQ SUHAIMIRQ
P HAFICH

7 KH FRUHPWSDMDOGMUEXVRQ Rl SIRMOVY 1V YA RUWHUIXQRIRQ DQG
RWMQ P ME&FDO DURQ RUHARSEE H SUHHWIRQ GDGY \R AVHDVHV ) RU
P RUH WDQ D GHFDGH \WWH +XP DQ 3 IRMQ $\@V +3$ KDV FROAMMANG
D YDODE®! \RROIRU UMHDURKHY VWXG IQ) SIRMQ @FDO DIRQ DG
H SUHVMRQ 1O KXP DQ\WAXHV DQG FH' 7KH FHOMSIHFH R WH +3$ IV
W XQTXH DQMEERG. FRBPIRQ IRUP DSSIQJ \WH HQMH KXP DQ SURMRP H
B IPPXQRKMRKHP MY DQG PP XQRARFKHP DAY 98 \WMHWH
DSSURDFKHV P RHWDQ P I@RQ P DIHV VKRZ 1Q) SIRMOQ H SUAWMRQ
SDWHDVY DWVD MQIGHFHD GYHO ZHWH JHQHIDMG DQG DIH SXEGE®
DYDIOE®! DAZZZ SIRMCDW@VRJ  7KH DQIERG sEDVHG DSSURDFK IV
FRPEICHG ZIW WDQWFUS\WRPIEV (DI IRU DQ RYHYHZ R J@EDO
H SUHWWIRQ SWRIBN 7KH SUHVHQOANDWEF®! FRP SUHKHOUYHD GHVFUEHV
\WH +3$ CDWEDVH IXQRAIRQY DQG KRZ XVHWY FDQ Xud) H MYRUWHURZ Q
UHVHDURK DV Z HGDV AVFXWHVY \WH [XUMUH SDW R VSDUIDCSURMRP [EV
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SUHRP BV

UWDMR 167 ZRINEGZVHDEG HYRGMWRDY 1Q GHSW
DQDOMY R WAVXH  FHQBURMRP HV

7KH SHWCHAFH R SUIRMQ DCDOMY WURXIK /& 06 06 WHKAQERV IV
KIIKO FRUHDWG Z M \KH DFKIHYHP HOAR VXIMUE®! VDP SGI SUHSDUDWRQ

3UHR P IEV SURYIGHV IRUP DQ \ HDLY UHIDE®! DQG \WBQEDUAE] HG VROMRQ
IRU SUIRMRP IEV VDP S®I SUHSDUDMRQ WDQW \R \WH XVHU 1UHQED 167

VROMRQ

© KHQ ZRINQJ RQ EIRRJIFDOVDP SBV VXFK DV \WAXH DQG FHD \KH
SIRMQ H WDRAIRQ ®VH WMS IV FXFIDOWR DFFHW FRP SRQHON R

IOMIHWY ' HVSIAM KLJK SIRIUMW 1Q SURWRP IE VDP SBI SUHSDUDIRQ
GXUQ) WH OVWWIKQ \ HDY \KLV VSHALLIE VANMS UHP DIQV XQGHUIHWIP DIMG

GDAQ) R BZ \MURXIKSXWM WP V' SURGH R KHDWGHI IDEDURQ DQG
FURW FRQEP IQDWRQY 7 KH CRYHOYHDWR]  KRP RJHQI] DVMRQ \MAKQTXH
KDV DOHDG.  GHP ROAMDMG W FDSDEIOWV R DFKIHYH KLIK \MURXI KSXW
WAXHOMVR  VDP SBVIOMW P IQOMY 7KLY VWHG IQEAFDWMY \WDW
WHDWR IV YHYDIB [Q VDP S®l WSHY DQG \WDWIWFDQ SHURWP

DL KWRZ DUG SURMOQ H WDRIRQ ILRP YDURXY \WAXH WSHV DQG FHD
@V

7KH FRP EICDWRQ R \WH %4-DWR] DQG WH 167 SURYIGH D VWBQEDUE] HG
XVHUIUHQED DQG IREXWIZ RINGZ. IRUYA/XH DQG FHOSURMOQ DDOWY 1Q
SURMRP LEV



6 SROVRUHG 7 DON

0%; 0( -$&48(7

&HOBLIQDIY 7HFQRBI\  : HUHQ

" HASKHUQ) WLJ QCDOMDQVGXAIRQ XMQJ 370 6 FDQ
\WMFKQRBJ\

7%

$ QOXDCB IRMRP IEV 6\ P SRUXP



$O0(/,(67(,1

. REHQKDYQ 8 QLYHWAMW

$ GYDCFHV DQG GH WURQIALY 1Q P RGHTR) SUIRMQV DQOG
\WHUIQMDPIRQY

7%



%Wb/' 2 2/,9%

8 QYHWMWB RP SHX' ) DEWD

$ XURP DWMG VAKFWUH EDVHG BDUIQ) \R P RGHOFRP SEf

SIRMQ' 1$ IQMDRIRQY DQG FR RSHIDWIW IQ AV
UHIXOWRY P RGXGV

7%



1,882/2 $5( &&2
&HOWH IRU* HQRP IE 5 HI XOMRQ

$ GMDIYH 6 STAQ) 3 URMRIRP VR 3ROFRP E
5 HSUAVWLYH & RP SB[

( X\DURW¥F FH QHHG \R JHQHDW D FRP SB[ DQG \VSHADD/HG
SIRWMRP H ILRP RQHMQIGI JHQRP H ,Q REHUWR GQYHWAL JHCH IXCAIRQ
FDSDEIOMY FHO XVH DEMECDWH \VSTHQ) $6 R H RQV DQG IOARQY
ZMKIQ D SHP51$ P RBFX® R IQFUDVH WDOQUVFUS\RP H FRP SB[ W
7KLY SKHCRP HCRQ LV Z IGHVSUHDG 1Q P DP P D& DQG P RUH \WDQ KDO R
\WH KXP DQ JHQHV KDYH IVRIRUWP VV WDWDUH KLIK® UHI XOWMG 1O D FHODQG
\WAXH WSH GHSHQGHOAP DQQHU ,QMUAMQI® D VXEABQIDOIDAIRQ R
FKURP DI WHIXOWRY FROBIQV $6 H RQV \WDWDUH QRAYA/XH VSHFALLE
EXWOQAMDG GVSO\ KLIK® DEMEDIWHO VSTAQ) SDWHDY DFURW P DQ
WAVXHV 2 QH VXFK HDP SGI IV \WH FKURP DU UHIXOWU 3ROFRP E
5 HSUMMYH &RP SO[ 35& 8MVQ) PDW\VSHAWRP HY EDVHG
SRMRPIEV ZH WKRZ KRZ $6 FDQ IQOHQFH 35& DWHPE®
X@P DMO [P SDAIY) KMRQHV  SRAWRDQUDMRQDO P RALFDUWRQY
GHSRVIMRQ RQ FKURP DI 2 XUILQAQIV VXIJHWD SRMEGI FIRW \BO
EHEZ HHQ VSTHQ) DQG JHCH H SUHWIRQ UHI XOMRQ @\ HY Z WIQ WH FHO
QXFBIXV
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& UMD 0 XOWDQX

, QMM Rl YdRFKHP DMWY Rl WH 5 RP DQDQ $ FDGHP \

0 RQWRUQ) R ICDWH P RALEDIRQY DQG JOFRL\M

RFFXSDGR R P HDGQRP D DQM HQV XMQ) \BL HWG EDVHG

P DW VSHARP W DQDOMY

$AMRXIK SHSUEH EDVHG IP P XQRIWHIDS\ 1V D YIDEG!I DEMOCDIYH \R \KH
FOMMEDCFKHP RKHUIDS\ A \WHUH DUH D ML QUEDQAQXP EHURI SDWHON
ZKIEK VKRZ WHOSVH $Q IOMMHMG) VADMI\ 1V \R FKDUDAMUL H VIGH
FKDIQ P RALFDWRYY 370V R VXFK DQNHQV ZKIEK FRXG QVSOD\ D
VXSHURU VSHALIE 1P P XCH UHVSRQWMH FRP SDUHG R \WH QRQ P RALIHG
YHWMRQ +HH XMQJ FXWRP [ HG ZRINGZV HP SB 1QJ \IUJ HWG EDVHG
PDW VSHRAWRP W ' ,$ DQDOMY ZH H DP IQH WH SUHVHORMRQ R
SHSWHEDWMHG RICDIYH YDUDON 1Q FRPSB[ ZMK 0 DRU
+ DMARFRP SDUEOW &RP SB[ 0 +& FOW, : HIXUWKHUVFOX\UD. WH URGI
R 370 VIQ SHSWH EDVHG SUHWVHORMRO DQG &' 7 FHOUHFRI QURQ
F\ HPSR\IQ) GHIFDMG /& 06 06 EDVHG DQDOWFDOZRINGZV \R
IQYHAMDM WH 1 JOFR OMRQ VWM RFFXSDQR R \WH P HDCRP D
DXRDQMHQ WURICDVH  IBHTXHQW® IRXQG DV DQ RYHW SUHWHG
HOGRSD\WP [E  UAFXOP BWBIGHG PIMROHG SWRMQ DG W
FROVHTXHQFH 1O SHSWEH 0 + & FOW, SUAVHQOBMRQ B\ \BLJ HMG UHDWMYH
TXDQMEDIRQ R RGH R W P RAWDEXQEDQWHSMRSHY 2 XU UHVXQOV
VX JHAMKDWRP H FHO@HY FDQ SUHVHQWGRDP HUIE SHSWEHV Z W
R 1G] HG UMMGXHV IQFRP SBf ZLK 0 +& FOW, 7KLV QMWD P SOHV



\KDWIKH P RALIHG YHWMRQ FRXG DOR UHVXGAQ D QVIPWDIHLQW \RZ DG
IP P XCH WHFRIQURQ DQG UAVSRQWM : H DOR IRXQG WDWAZR R \WH
JOFRV OMRQ VWV DUH RQD  SDMDORFFXSIHG DG \WDWKH & \MUP IQXV
®FDMG RQHV KDYH D JUDWU [P SDFWIQ PHDQRP D FHD VXUDFH
SUVHORMRQ  7KHVH GHIQHDM WH YDOH R ' ,$ EDVHG P HWRGV \R
SURYIGH QRYHOILQAQIV BHIDWEQ) \WH [P SDAAR! 370 V IQ SHSWEH 0 +&
FOW , SUAVHQBMRQ



* DEUHD & KWIRIX

, QMM Rl YdRFKHP DMWY Rl WH 5 RP DQDQ $ FDGHP \

7 DU HWKG SIRAMRP [FV IRUH DAWHWP HONR GHZ
SRMQIDCP HDGRP D DQW HQV

&DQFHUIP P XCRKHIDS\ 1V D QRQ LQYDVYH \WWHDW HQAZ KIEK. P SURYHG
\WH RXARRP H R SDWHQN  DENRXJ K \WHUH DUH VAMDF@IFDOFDVHVY Z KIEK
GHYHBS UMMBGFH UHVXEADY) 1Q IOHITHAYH \WHDW HOMQ WH HQG WY
FXUWHO® ZIGHD DFFHS\WG WDWWKLY IQYROHV D P HRKDQWP  1Q Z KIFK
FDQRFHUFHDY GRZ QUHI XOW \WH GIYHOR FHOVXUDFH DQW HQV DQG WXV
EHFRP H 2IQVIMEGF DQG HVFDSH WH P P XCH VXUYH@QFH R P\ \RW] [E 7
FHO' 7KXV \WH DELOWV R URMIRUH DQG LOFUHDVH \WH GIYHCR! FHOVXUDFH
DQWI HQV Z RX@ UHVXENQ D SRMQIDAGFUHDVH R \WH [P P XCH UHVSRQWH
\R HDAFDWM \WH WP RU 7 KH UHARIDMRQ SURFHW IV EDVHG RQ VSHFALE
IOADFHOOU HYHON VR PRGXOMRQ R VXFK HYHQN FRXSBIG Z W
SURWRP H DQG SHSWERP H VFUHHQQ) FRX@ BDG \R \WH HQUEKP HOAR
DOMHQY UWHSHUWRLH 8MIQ) D QVFRYHY EDVHG WWDWU\ IRU CDW
DFTXIMMRQ ZH DQDO] HG WH 0 +&  SHSWEH UHSHURILH R P HDQRP D
FHO Z W GRZ Q UHI XOWG P \RVREE DO HQ SURFHWMQ] : H YDIEDWG
RXUZRINGZ XMQJ D \BUJHKMG EDVHG P DW VSHRRP HW P HWRG B\
DQDO] 1Q) NQRZQ P HDQRP D DQMHQY VXFK DVJS DQG7\8 : H
DOR VHDUFKHG 1RU SHSUZEHV 1Q DEMEDIYH LRX\MY R DQUIHQE SHSUEH
SUHVHQEMRQ VXFK DV HQGRVRP DCSDWZ D\ 1Q: 7 RU7$3  GHIFHONFHD
@HY ZKIEK IV D NH FRP SRQHQAIQ \WH FOVWIEDODQIM HQ SUHVHQIBMRQ
SDWZ D 8 Q) DB HMG SURMRP LE DSSURDFK Z H YDIEDIMG RXU



ZRNGZ B\ FRQUWPIQ) WH SUWVHOBMRQ R JS  DQMHQ E
DOMIODIYH HQGRA W SDRZDV DQG SIRFHWMQ] B\ R \RWRIEF
SHSUWEDVHY %3 QVFRYHY EDVHG WIDWUIHV R GDW DFTXIMMRQ ZH
GHIQHDM RMHUQHZ  SRMQIDOIP P XQRIHQIE VHTXHQAHV GHSHQGHOARQ
FA\RRE SIRFHWMQ] DQG SUVHOMG B\ \WH DAMIDIYH HOGRVRP DO
SDWZ D\



<DIR$ $WEDV
QM XUH 3 DUV

7 UDQVSRVDE®G! HBP HQW DQG CRQ FDQRQAEFDOVSTHAQ]
UHSUHVHOAD VRXUFH Rl UHEXUIHQACHRDQW HQY 1Q FDQRHU
SDIHON

7KH CDMUH R \KH DQW HQV \WDWP HADW DQIMXP RULP P XQH UHVSRQVHV
1Q FDQFHUSDWHQN  Z KIB! VSDUQ) KHDEM \WAXHV IV \MIDXQFODU 7 KH
YDWP DRI R NORZQ WP RU DQNHYY IQFOAQ) P XDWG QR
HSMRSHY DUH GHUYHG IWRP  FDQRQFDO FRAQ) JHRPIE WHIIRQYY
SHAHQ® WP RU \SHALE QRQFDCRQEDO RSHQ UDAQ)  IWDP HV
25)V IQFOAQ) CRQFRAQ) JHQRPH DQG QRYHOSIRMOQ MRRWP V
ZHH FKDIDPMU HG DQG SHSWEHV GHUYHG ILRP \WHVH 25) V KDYH
EHHQ VKRZ Q \R EH SUHVHQMG RQ\WH 0 +& , P RBFX®V R WP RUFHO
U%HFDXVH GHHRW 1Q ERK VSTAQ) DQG WDQUSRVDE®! HBP HQW 7(
VIGIGAQ) DIH FRP P RQ 1Q KXP DQ FDQFHU ZH IQVHIDW KHUH \KH
WP RUVSHALEEW R GLUHHOMWRXUFHV R 7( GHUYHG 0 +& , SHSWEHV

DXVRGQRP RXV 7( WDQUFUSURQ DQGWDQUDMRQ DG VSTHQ) HYHOW
EHE HHQ FRAQ) H RQV DQG WDQVSRVDEGI HBP HQW - ( 7V 7R H SBWH
WV K\SRMHMY ZH FRXSBIG 51$ VHTXHGAQ) UERVRPH SURIMY
5IERGHT DQG P DW VSHRWRP HW EDVHG SURMRP IEV \R GHICH D
WEVHWR 7( FROBIQQ) \WDQURUSW \KDADUWH WDQUDWMG UHFXUHO® 1Q
WP RY DQG DEVHONIQ KHDBM\ \WAVXHV ,Q DGAMRQ \R IQYHM DM
Z KHWHU7 (- GHUYHG SHSWEHV DUH SUVHOMG RQWP RUO + & |



P ROFX®N ZH XVHG [P P XQRSHSWERP IV ZKHUIHQ 0 +& , P RBIFXGV
DU [P P XQRSUHFISMIMMG DQG ERXQG SHSWEHV DUH DQDO] HG B\ P DW
VSHARP HW  ,P P XQRSHSUZRP IFV BHIDE®  IGHQMHG DURXQG

WP RU VSHFLIE 7( GHUYHG SHSUEHV 1Q WP RY DQG FDGRHU FHO@HV

© HDOR VKRZ HG \KDW ( GHUYHG SHSMZEHV DUH [P P XQRIHQE  DOG \WH\

IQGXFH VSHHLIE DQMMP RU 7 FHOUHVSROVHV 1Q FDQFHU SDWHONV 2 XU

UHVXOV FROMEX\WM \R \WH FKDUDPMU DIRQ R D QHZ FOW R UHFXUHQW
DQG P P XQRIHQE WP RUVSHALE DQNHQY RSHQQ) P XUE®! SRAME®

DSSODMRQYV 1Q WH [IHGV R \WWHIDSHXWF  YDFHDMRQ DQG 7&5 EDVHG
FHONHDSIHYV



/ DXUD* DGHD 6 D®&RP

OAMAB QYHWAMIUL GH YARMFQREJ ID LYARP HAFICD
%27(&0 (' 8 QYHYMMEH9DQCHD

6 SDUDCDQG WP SRUDCFKDUDRMUL DMRQ R DQ,QOHJ D'$
IQHAIRQ B\ TXDQMMYH SURMRP [EV

,QAHJ D$ YILXV ,$9 VD KUIKO FRQMIIRXY GVHDVH UHVSROVE®! IRU
DQAXDO HSIGP I WDW DIIHFW PIARQY R SHRSBGI ZRWZICH
) XUKHP RH ,$9 KDG FDXVHG VHYHUDO SDQGP IFV ZIW GVDWIRXV

FROMHTXHCFHV ' HVSIWAM EHQJ) RCH R \WH P RAWNGHG YILKWVHY P DQ

QDFHV R \WH YWDO IQHAIRQ UHP DIQ XCDSSUHKHQGEHG 7KXV  ZH
GHAGHG R WYG KRZ YILDODQG KRMSURMOQY FKDQJH WHUVXEFHB@U
@FDO DIRQ GXUQ) WH IQHRAIRQ DQG WH IXQRIRQDO [P SEEDIRQY R

\WHVH FKDQJ HV IRUERW \KH YILXV DQG WH FHD 6 IQFH IQGHJ D YILKVHV
PDIQD IQHAWKH HSWWHIDOFH R WH XSSHU UHAVSULDRY  \WDFW Z H
FKRH R IQHPAKXP DQ OQ) FDIAQRPD $  FHOY Z W \WH ,QOHJ D
$: 61 DO 7KHQ \R LOYHWM D FKDQIHV 1Q SIRMOQ VXEFHOIOU
®FDO DIRQ ZH SHURP HG D R WMS SURMRP [E EDVHG DCDOMY DW
VHYHIDO IQHAIRQ WP HV ) LAV XVIQ)  GLIHUHQIDO FHOMXI DIRQY ZH
REMICHG D VHWWR FHOOU IDAIRYY 1H W \WHH IIDRIRQY Z HMH
DODO]HG WWRXIK 6: $7+ 06 REWIQQ) WH UHOWH SURMQ
DEXQADQFH 53$% SWRIBN R HDFK SIRMOQ ) ICD® XD Q) D QMR

VXEFHOI@U P DUHY ZH DQDO] HG WH FROMHQUXV SWRIBI GAVFUELQ]

HDFK VXEFHO@UQEKH DQG \WURXIK P DFKIQH GDURIQ) DWLI GHG \WH



QRQ P DUNHU SIRMQV \R D VXEFHOI@UQEKH 2 XUUHVXGV GHP ROAMDWA
\WDWD FROUGHDE®! SRMRQ R \WH KRW SIRMQV FKDQIH \KHU
VXEFHO@U@FDO DURQ GXUQ] DQ IQHAURQ % P HDQV Rl EIRQIRWP DU
DQDOMY DQG 51$ MOBIQAQ] DADV ZH DIH WXG IQ) KRZ \MHWH
&FDO DIRQ VKUW P D DIMUSIRMO IXQAIRQDON D GHFHADY NS \R
IX® XQEHWABQG KRZ ,$9 XVHV \WH KRAMFHBOUGQHE RN R DFKIHYH D
VXFFHWIXQQHAIRQ



=DKW ( BDP WRXL

&HOWH IRU* HQRP IE 5 HI XOMRQ
6 \WEIQY DWHWP HONDQG SUHARRQ R WWH KXP DQ
SURMRWSIE SHSWEHY | RO HWMG SURMRP IFV

TXDQMEDIRQ

3 HYRQDO HG P HAEIGH SIRWFW IQYROH OUH FRKRW Rl SDIHON 1O
ZKIFEK KXQAHGY R \VDP SBV DUH P HDVXUHG B\ \BUHWMG SURMRP [EV
RYHU VHYHIDO ZHH\W ,Q \BUHKNG SIRMRP IV H SHIP HQN D IHZ
SHSUWEHY D VHBRMG \R EH XVHG DV VXURIDMV IRU SIRMOQ
TXDOMEDMRQ DQG \WHHRWH WHU WBEIQV EHFRP HV FUXFIDOIRU KLIK
DFFXWDA  DQG SUHAMRQ SURMOQ TXDQMEDURQ + HUH Z H H SHIP HOB®
DWHWHG WH VBEIOV R \WWH KXP DQ SIRMRWSIE SIRMRP H IGFOGQ]
\WH PHDVXUPHOWVE. /& 0606 R RYHU QLIHHONWY SWF
SHSUEHY ) IQD® ZH XVHG \WH JHQHDWG CDBVHWAR WDIQ D GHHS
QHXUDOCHE RN \R SUHAPWWH \AWDELOW IRUDQ. DP IQR DAIG VHTXHQFH
HWQAQ] WH XUV R \WH P RGHOWR DQ RKHU VSHAHV DQG U SWF

SHSWEH R QMW



) HGHUFD $ QDWEVL

YOUWFHBRDYAHW %4DIOQ 5 HVHDUK & HOMH

" VFRYHY R SOWP D P RGXOWY R EWDIQ DIHQI DvD

CQRYHOMHUIDSHXWF \BAI HWRUS QKHP Hyly QVHDVH XMQ)
' $ SIRMRP IEV

33 DIDEIRVIY H SHUP HOW 1Q P IFH [GHQMHG AUFXOMQ] EGRG SIRMOQV
\KDWKDYH DQ HIHPWRQ EWDIQ DIHQ) DQG WXV H KIEMD JUHDWSRMQIDO
DV $OKHP Hy AQVHDVH \WHISHX\WF \BUHWIQ KXPDQV : H DP R
IGHQMA KXP DQ AUFXOMQY) SURMOQV DEGI\R P RGXOW EWDIQ DIHQJ

8MQ) P DIQHWF UMVRQDOFH 1P DIIQ) CDWB IURP FRIQMYH® XQP SDILHG
IQAVIGXDY R WH $/) $ FRKRW1 Z H FRP SXWG \WH EWDIQ DIH
R \WHVH VXEMFW |, QAYIGXDOEWDIQ DIH IV HIP DIMG DQG VXEWDPNG
IURP FKURCRBJIEDODJH ' HIBBJH R IGHOM [QEYIGXD Z MY H WHP H
SKHQRIVSHY  DFFHBIDWG GHFHBIDNG EWDIQ DIIQ) VWDWHG B\ VH
Q HDFKJWRXS : HDOR UHFXIWG KHDAK IQAYIGXDY Z M H WHP H
FKURQRBJIEDODUH > \ RXQ \R DOG RO \R@: H
\WHQ RSP [] HG D KLJK \MURXJ KSXWSURMRP [EV Z RINBZ |RUWH DQDOMY
R SOW D EDVHG RQ 6\BIH7IS SIRMQ AJHWRQ IRBZHG B\ D

PIOOM /& JDAHQNIQ D FP FROPQ DQG GDW IQGEHSHQGHQW
DFTXMMRQ ' ,$ 1Q D \WEUG P DW VSHPWRP HMU 2 LEEMDS ( FGB\VH
7KHPR ' DM DQDOMY ZDV SHURPHG ZMK ' ,$ 11 7R GHIQH WH
QLHHFPHV 1Q\WH SOVP D SUIRMRP H UHDWG \R DIH Z H IQUD® DSSTHG W



KH RSWP 1 HG' ,$ ZRINGZ \R \WH DQDOMY R SOWP D VDP SBV R \WH
H WHP H FKURQREBJ IFDODUH IQRYIGXDY 3 IRMOQV Z KRVH H SUHWRQ LV
@NHG \R DIHQ) DUH IGHQMHG B\ FRP SDUQ] \WHUUHDMYH DEXQEDQRHV
DP RQJ WH H WHP H JURXSV

© H TXDQMHG DURXQG SUHFXURY DG XQTXH SIRMOQV
FROMAMO® 1Q DOVDP SBV DG IGHOMHG — SURMOQY \WDWLI QUIEDO®
FKDQIH Z W FKURQRBRIIFDODIH ( [WHP H EWDIQ DIH JURXSV SOWP D
\VDP SBV DUH DOR EHQJ DQDOVHG W IGHOM  SIRMQV H KIEMD EWDIQ
DJ H UHDWIG FKDQI HV

© H DUH HABEQKIQ] \WH SOVP D SUIRAMRP H \KDWFKDQIHV DFFREQ] \R
FKURCRBJIFDO DQG EWDIQ DIHQJ B\ DSS®OIQ) D ' ,$ SURMRP IEV
ZRINGZ 7R DFKIHYH WL Z H XVHG ERK DQH \WHP H FKURCR®J IEDCDQG
DQ H WHP H EWDIQ DIH JURXSV 7 KHVH DQDOVHV Z LOEH LOMI DG Z MK
SOVPD PHWERBP IEV R \WH VDP H VXEMFW \R EHWHU XQUDYHO\WH
P HFKDQVP VV DWRADMG Z MY YDUDELOW [Q EUDIQ DI QY



