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6 XP P DU

7KLY 6 WDWU IE 3 URGXFW HVL Q J UDGXDMIRQ SURVIPWY FDUIHG RXWRQ EHKDO Rl \WH & IYICD LOBY & HQWMH R

( [ SHUYH IRU7UDXP D&DH &( 7& YDVHG RQIQUIKW IURP \WH UAVHDUFK SKDVH \WH GHMLI Q GLHAIRQ
MADWG \ZZR WP HV DQG HYROHG LOR ©Q [QMDPRYH \RRONDVW/XSSRUNV SHYRQ FHQNHG YDOH EDVHG KHDWK
FDUH 38&9%+ & GXUQJ WDXP D UHKDEIDIMRQ B\ P DNQJ SDHQN P RUH DRYHD LQYROHG IQ\WH G-MJIQR!
\WHUPXWRP [} HG FDUH SDQDQGE\ [DAIMBMY) H IHAYH IQMEVASEDY JROOHWD $ GAMRQD® \KH \RRO
DIP VR KHS SDWHQN Z W DFFHSVBGQFH DV LY P DNHV DQ HWHQIDCFROUEXWRQ \R TXDOV R @H

7KH GHVL QHG \RRQY FD@G / IEWD & DU Z KIFK UHHY \R EDUH WDWY 1Q EDDQFH 7KLY P HDQV WDVWKH RSWP DO
FXWRP [} HG FDUH SOQ IV FUHDWG Z W P HAFDAQSXWURP \WH KHDEK FDUH SURYIGHU EXVDOR Z MY SHYRQDO
ICEXWURP \KH SDAHQA/3 DWBHQN DUH \WH RQD RQHV \WDWFDQ GHMUP IQH \WWH YDOH R YDURXY KHDGK RXARRP HV
IRUNHUTXDDW R @H $ QG \WHHRWH / IEWD & DUH SURYIGHV VXSSRUNRUSDWHQN R DRYHD SDUNFSDWM 1Q \WH

SURFHW R DO QQJ FDUH SURYIMRQ Z W \WHUSHWRQDOYDSHY J RDA DQG SUH HIHGFHY

/ [EWD & DUH XVHV D IXIGHG H HUFVH LQ FRP EIQDVRQ Z W J HQHIDWH \WFKQTXHV DQG P 1QG VZ WRKIQ) \R HIFW
SHWRQDOYDOHV DQG \WH \KIQI V \KDWDUH P SRUBIQAQ\WH @H R \KLY SDWAQ7 KHVH \WIFKQTXHV DUH XVHG \R
H WDPWEHHSHUDQG P RUH YDODEG! SHYRCDAQRUP DURQ 7 KH JHQHIDMG C KDWP DAY/ \R P H GRWHULY \WH
DY SRIQAVRUFRQUXERAMRQ Z W GlLIHHQAKHDEN FDUH SURYIGHY DQG VXSSRUV H SHREMRQ P DQDIHP HQW
VKDUHG GHAMIRQ P DNQJ DQG SHYRGDQI RDOVHWIR)  $ @ RDD D SDWHQZ RUNY WWZ DUBV Z W GlLIHIHQWKHDAK
FDUH SURYIGHY DUH GREXP HQIMG 1Q UHDMIRQ \R WH RYHUDUFKIQ) J RDADQG SDMHQNHSRUMG RX\RRP H

P HDVXUHP HQNV 3520 V WH VXSSRUN7 KLY HQUXUHV \WDVWKHDEK FDUH SURYIGHWY FDQ DO Q\WHUFDUH
IDAQBMD HIHAYH IQMEVASTDY FRMERDIRQ 5 HI XOUSDWHQNHSRUIMG RXFRP H P HDVXUHP HQN
3520V HQUXUH FROIDXRXV SDUHQNQYROHP HQADQG HYDODURQ

7KH IQRUP DIRQ 1O \WH GRMHUFDQ DOR EH XVHG B\ SV FKR VRAIDCZ RUNHY VR VXSSRUNFRQYHWDMRQY DERXW
DFFHSWWIQRH 7 KH GRMHUKHSV VR EURDGHQ D SDWHQIV SHYSHRAYH E\ P DNQJ WHP WD) H\KDWP RAWR

Z KDWY [P SRUBQAR WHP UHP DIQV XQDIH IHAMG E\ \H WDXP D IGMUY 3 HWRQDQI RDOVHRID] IRFXVHY RQ Z KDWY/
MOSRWE®! IRUWH SDMHQWRUFRX@ EH SRME®G! 1Q WH IX\MUH

/ LEWD & DUH SURYIGHV SDWHQW Z W WH RSSRUNMQWY \R H SGUH WH FRSIQ) VDMI IHV R RKHUSDWHON 7KLY Z 1O
KHS WHP R UHD@ H WDWIXDOW R @H FDQ EH DFKIHYHGIQP DQ Z D\ V DQG WDWKYHUBRWHY FDQ RI\MQ EH

P 1M D\WG RUFRP SHQUDWG ©  WIQ/ LEUD & DUH SDWHQN FDQ VKDUH \WHUH SHUHGFHY FRFHUDY DQG

HP RURQV ) HHIQJ VXSSRUMG DQG FRQGHAMG Z W RWHUSDMHQW VXSSRUV P HQBIO SK\ IEDCDQG HP RURCDO
KHDAK DQG VP SURYHV \KH FDSDFW VR FRSH Z W GWHV

$ @MRXJ K \WH GHMLDELOW DQG YDOH R \WH WRRCZ DV SURYHQ GXUQ) SDHQNDQG H SHUNRFXY JURXSV \KH
SURMPWDQG GHVL Q KDYH VRP H @ MIMRQY 7 KHUHRUH UHFRP P HQEDMRQY KDYH EHHQ SURYIGHG I RUIXUKHU
UHVHDUFK DQG WM 7 KH [P STFDURQV R \KLY SURMIPWR! | HUDPURQDE®! LV KW IRUMDQVIRUP LQJ KHDGK FDUH
SUDPIAHV DQG SRIFHY HQUXUQ) \KDWADUH UHP DIQV SHWRQ FHQMUHG DQG YDOH GUYHQ GHVSIWM \WH
FKD@IQIHV SRVHG B\ IQFUHDVIQ) KHDGKFDUH GHP DQGV






&KDSWU ,QARGXFURQ
7KLV 6 WDWI IE 3 URGXFW HVJQ ' HO/8 QYHWAW R 7THFKQREJ\  J IDGXDUMRQ SURVIPWY FDUIHG RXVWRQ EHKDO R
\WH &LYICD LOBY &HQMH R ( [ SHUVH IRU7WDXP D &DWH &( 7&

7KH FQHQW
7KH &( 7& 1V D FRERIDMRQ EHEZHHQWH ' XWWK 0 LM R HIHQVH DQG WH 8 QYHWAW 0 HAFDOR HQWH R
8 WHFKW7 KLY SDUGHUKIS EREHHQP LOBY DQG FYIADQ VHARY DIP V \R FRQNEX\M \R 1P SURYIQ) WDXP D FDUH
2 QRQH KDQG RYIOMDXP D FDUH HQDEGN QHZ \MPKQRBJ IHV DQG LQQRYDMRQY \R EH \MMIMG DQG GHYHBSHG
( YHQMD® WH QHZ \RRY SURFHGXUHV DQG WHDW HQW FDQ EH WDQUHUHG \R \WH P LOBY \WDXP D FRQM W
$ CAMRQD® P IO VXU HRQY DUH WDIQHG Z WIQ WH FYLIDQ WDXP D FDUH FKDIQ EHRUH WH. GR SUDPWFDCZ RIN
RQGHS®\ P HQA2 QWH RKHUKDQG WH FLYIIDQWDXP D FDUH VHRRUEHCHIW [URP \KH KDUG Z RQ BMVRQY IURP
\WH EDWBILHG VKDV KDSSHQHG EH RUH WDWBURFHGXUAV DQG P KRGV 1URP \KH EDWBA LHG KDYH EHHQ DGRS\MG
B\ WH AYIODQ FDUH VHARU %8 LOMI UDIQ) \WH P LOBY  DQG FYIIDQWDXP DA MMP V \KH & ( 7& DIP VR DFKLHYH
] HIR DYRGDEGI P RUBONV DQG P LGP [} H QVDEION DIWUIQWY IRUERW P OB SHYRQQHIDQG AMIADQY

TKH&( 7& IRFXVHV RQWH UHVHDUFK GRP DIQV Rl FRP S®[ DRX\WM FDUH SV FKRWDXP D DQG YDAH EDVHG KHDAK!

FDUH DV Z HODV \WH \KHP HV Rl GDWB HGXFDMIRQ DQG SDWHQNSDUIASDMRY 7 K1Y J UDGXDMRQ SURMPWFRQUEXWMY
\R WH GRP DIQR YDOH EDVHG KHDAK FDUH DQG \WH \MHP H R SDWHQWSDUNFLSDURQ

k94 DSSOIQ) WH SUQAS®N R YDOH EDVHG KHDEK FDUH VR \H WDXP D FDUH FKDIQ Z H FRQMEX\M \R [P SURYIQ)
\WHTXDOW R @HR SDIHQN % XVIQJ SDHQNHSRUMG RXARRP H P HDVXUHP HOV 3520V DQG AP XM
SDIHQ/SDUFSDIRQ Z H J DIQ QLI KWQR Z KDWY UHD® [P SRUBQWRUSDMHQN DQG J IYH \WHP DQG DRYH UR®I
IQRSWP [} Q) WDXP D FDUHy YIMRQ&( 7&

;K\ V\WDWAJ IF SUIRGXFWGHWL Q'
,QREHU\R FRQMEXW \R \WH DERYH YMRQ WH &( 7& DIP V\R GHYHES DQ LOMDPNYH DQG JHCHIDWYH \RROXDW
FROUEX\MV \R YDOH EDVHG WDXP D FDUH B\ JLYIQ) WH SDWHQAD P RUH DRIYH URG! Z WLQ WHLUFDUH SDWZ D\
7KH \RROHP SRZ HY SDUHQW \R DRYHD SDUFSDWM LQWH FXRP [} DIRQ R \WHUFDUH SOQ DQG | DFIOMIMA
KHDEX FDUH VA VAPV \R WDQUIMIRQ \RZ DBV SHYRQ FHQWHG DQG YDOH EDVHG KHDAK FDUH |, Q VKRUMKHUH LV D
QHHG IRUWH GHYHBSP HOAR' DQ LQQRYDWYH GHMVL Q LOMYHQURQ \WDWFUHDWY P HDQIQ) IXAP SDFWRUERK
DXP D SDMHQN DQG KHDGKFDUH SURYIGHLY 7 KH LOVSILDVRQ IRUWLY DWAI QP HQAZ DV \WH O HMR 0 DSSIQ) \RRO
D VHWIFH G-V Q \RROGHYHBSHG DQG YDIEDWG E\ DWDP R GHWVL GHWY 1Q FRIDERUDMRQ Z W KHDAK FDUH
SURVIGHY DQG SDIHQN 96XVWAGFH LY \RRQAY CRAVXMIE®! IRUWH FRP SB[ W R SRO WDXP D FDUH \WWHUH LV D
QHHG \R GHYHES D \RRO/SHALED® VXWBE®! IRUWH GRP DIQR \WDXP D FDUH ERW IRUP IOMY DQG AYIADQ

SDIHQW

6 WDW LE SURGXPWEHMI QLY D 1HT Z KHUH GHMLI Q P HHW DM LE IQQRYDIIRQ ,WDIP VV\R FR GHVLJQ P HDQQIIXO
LQQRYDWYH IQMYHQIRQY DQG WDQUMRQY \KDWFUHDW D SRVMYH [P SDPWVDDI QQJ) Z MY \WH GHMUH R \WH & ( 7& R
GHYHBS DQ IQQRYDWIWH GHVLI Q LOMYHQURQ WDWAUHDMY P HDQQI IXAP SDPWRUERK WDXP D SDWHQN DQG
KHDEX FDUH SURYIGHY 6 WDV LE SURGXPWEHVLI Q UHFRI Q] HV \WWH [P SRUBGFH R FBVH FRIERIMRQ Z W

P XSO WINHKRCGHLY \R J DIQ FROARCRYHUFRP S FRQM W DQG FR FUHDWM IXWXUH YIMRQY VADMI IHY DQG
YDOH SURSRVMRQY [URP D P XGMBN-KRTHUSHYSHRAYH $ QG \KLY IV H DR® Z KDVW RX Z IGHFRXQMUZ KHQ
UHDAQ) WLV BHSRUV  XUQ) \WH H SRUIMRQR! \WH FRQM \MKHUH Z DV FBVH FRIERIDMRQ Z W P XG5
VMINHKRCHY IGFOEQ) JHOHIDWYH SDWHQNOMYILZ V' Z KIEK BIG\R \EZR MADIRQY R \WH G-V Q AUHAIRQ DV
ZIOFH H SDICHG IQFKDS\WU ~ 9%XAWDOR GXUQJ \WH GHVLI Q SKDVH \WHUH Z DV FEVH FRIDERIDIRQ Z W YDURXY
VMINHKRCHY 1Q D SIRFHW R FR FUHDIIRQ UHVX@QY QP XUIB0GI GHVLI Q MWMIDMRQY SDUW  $ QG OM® GXUQ)
\WH YDIEDMRQ SKDVH SDUV , Z RUNHG Z W SDWHQIV DQG H SHUN IQ IRFXV JURXSV R P DS \WH YDOH Rl \WH
\RRCDQG P DNH UHFRP P HQGDMRQY SDUWW  ,Q\RBO  SHRS®I Z HUH IQYROHG LQ KLY J IDGXDMRQ SURVIFW



3 IRMF\EUH

© WKIQ\WH IQUDCSUIRVIPVEUH \WWH IRGZ 1Q) GHMI QJRDIZ DV IRWP XOWG @R GHYHBS DQ LOMDRYH \RROKDW
AP XOWV DQG HQDEGN VKDUHG GHAMRQ P DNQJ IRUSROWDXP D SDWHOW 1QWLY Z D\ FRQUEX\Z) \R SHYRQ
FHQWHG YDOH EDVHG DFX\M WDXP D FDUH  + RZ HYHU GXUQJ WH H SBRUMRQ R WH FRQM VVAMUHG RAVKDW
VXFK D VRRCZ DV QRAVXLMDE®! |RUKLY VSHALLE FRQM WRUP X@8®! UHDVRQY 7 KHIHRWH \WH GHVLI Q QUHAIRQ

P DGH \& R MADMRQY EDVHG RQVWRQI DUXP HQBMRQ IURP QAMIDXUH UHYIHZ REVHUYDRQY H SHONQMIYLZ V
DQG SDMHONQMYIHZ V' \KLY Z LQEH H SDIQHG 1Q GHSW IQFKDSWU  ( YHQXD® \WH G-V Q JRDCEHFDP H\R
FUD\M ©Q LOMUDPWYH VRROMDW/XSSRUN 3 &9 %+ & GXUQJ WDXP D IHKDELDMMRQ E\ P DNQJ SDAHQW
P RUH DPAYHO LQYROYHG LQ WH GHMLI Q Rl WHUFXWRP 1] HG FDUH S@Q DQG E\ | DFLOMAQ) H I HPWYH
IQMGVFLSTODY JRDOVHMQI $ GGMRQD® WH VRRCDIP V VR KHS SDAHQW Z W DFFHS\BQFH DV WLV
P DNHV DQ HWHQWDOFRQMEXWRQ VR TXDDW Rl @H

YUXH /RIR&(7&
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&DIH O (' (; &(7&

" VN URM-DURK P LY WDXP D FDUHKDIQ
([ SHNQMNMHZ WDXP D \IXWHRQ &HOWDD IOVBY + RVSIMBO
([ SHNQMMEZ P OB QXUH :
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&KDSWU ' HVL] Q LHVHDUFK P HMRG

7R H S®UH \WH FRQOM WOMDWUH UMHZ REVHYDIRQY JHQHUDIYH SDMHQAQMYIHZ V DQG H SHINQMIYLZ V
ZHH SHURP HG 7 KLY FKDS\WUGVEXWHY WH P HKRGY XVHG 7 KH IQLI KW JDIGHG IURP \KHVH P KRGV Z L@EH
QAVPXWHG OWUIQFKDSWMY R ) RUKH REVHIYDMRQY DQG IQMYIHZ V. TXDOEAMYH UAVHDUFK Z WK D

SKHQRP HQRBJ IEDOKHUP HQHXWF DSSURDFK Z DV H| SBIWG 7 KLY DSSURDFK 1V RUHQWNG \R \WH GHVFUSIRQ DQG
IQMSBUABMRQ R \KH IXQGDP HQBOAWKFPMUHY R \WH QHG H SHUHQFH DG \R WH UHFRIQURQ R \WH P HDQQJ
R \MY H SHUIHGFH 0 BV HWDO

7KH REMAIYHV R WH GHVL Q UHVHDUFK Z HUH
7R JDIQ D GHHSHUXQEHIARIQAQ] R \WH FYIIDQWDXP D FDUH SDWZ D\ V IRUEXUDV DQG FUXVK IQMU
7R JDIQ D GHHSHUXQGHWABQAQ) R WH P LOBY \WDXP D FDUH SDWWZ D\ V IRUEXURV DQG FUKVK IQMU
7R JDIQ D GHHSHUXQGHWABQEQ) R WH 1 $72 \AMBQEDUGY IRUP OB WDXP D FDUH
7R I1QG \WH P DIQ GLLIHHQFHV EHE HHQ FLYIIDQ DQG P LB \WDXP D FDUH
7R H S®H \WH IHDVELOV GHVILDEIOW DQG YIDEIOW R DQ IQMDRIYH DQG J HQHIDIWH \RROXDVW/XSSRUN
3&9%*& E\ VXSSRUMY DRYH SDMHQASDUFSDMRQ DQG H IHAYH IQMEVASTDY FRDERIMRQ

[ MADYWH WHYLHZ
YDVHG RQ WH REMIPYHV \WBAMMG DERYH QMDWUH UHYLLZ Z DV SHURWP HG $ WIFGN Z HUH VHBIPMG \WDVWBURYIGHG
D FEDUGHIQUWRQR  UHBIYDQWFRQFHSW DV Z LOEH H SOIGHG IQFKDSWU  $ GAMRQD® QMDWMUH UHYLLZ Z DV
SHURUP HG Z W D IRFXV RQ\WH WWDXP D FDUH SDIKZ D\ VR EXUV DQG FUAWK IQMU ERW IRUFLYIADQV DQG
P LOBY SHYRQQHODV Z I@EH GHVFUEHGIQFKDS\MU  DQG

2 EVHIYDRWRQV

7 KUHH REVHUYDMRQY Z HUH SHURWP HG R J HWD GHHSHUXQGHUARIQAQ) R \WH H SHABMRQY DQG H SHUHQFHV R
\WH KHDGK VHYFH DQG VR REVHUYH IQMEVASEDY  FRAIDERIMRQ Z MIQ \KH WWDXP D FDUH SDIKZ D\ V' VHH \DE®I
DQG) UXUWH ) RUP RUH SIEWUAV VHH $ SSHQE[ &

7DEGI 2 EVHUYDWRQV

2 EVHU'DVIRQ 2 EWHU'DURQRI Z KDW K\ | RFDVIRQ

7R JHAD EMWMUXQGHUABQGIQ] RI
2 EVHUDMRQ Rl WH DQQXDOADXP D | WH DFXWIWDXP DFDIHFROM W|  &DDP MWQ

GMDWMUH HIRMVH 1Q Z KIFK P XGAE®! DQG WH SURFHGXUHV DQG WH + RVSIMCB WHRKW,

$QQXD?_?D:;§_| VHYHUHO LONUHG WDXP D SDAHQW KDYH|  SLRRFRO P DIQWIQHG DIRXQG XK
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