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0 HFWDJHIWRP WH 3U-MGHQW

" HDU& R@DIXHV

MV D SUMBUH \R Z M R \ RX DIDIQ DG \R GR VR DWZ KDW EHTHYH LV RGH R
\WH P RWAUHP DUDE®I P RP HQW [Q \WH KMRY R RXUGVASTHY RFKHP MW
DQG P RBFXQUERBI\ KDYH DZ D\ V VRXIKWIR H SOIQ @H 1Q WH OQIXDIH R
P REFXGN EXWDUH® KDV \WDVWDP EMRQ [HOWR DABICDE®! © H DUH QRZ DE®I R
REVHYH P RGHO DQG HYHQ GHVLIQ ELIRBIIEDOV WMP \V DAD GHSWK DQG \VFD®!
\WDWZ RX@ KDYH VHHP HG H WDREQDUY RQD D IHZ \ HDW DIR DQG\KH SDFH R
3R DURSGML SUMCHON-8%0 % qyrRyHy WKRZV@RWIQR VBZIQ) 1 DQWIQ) WHHYHONR \WH SDWEIR
\ HDY KDYH P DGH WH FDVH P RUH SRZ HUX@ \KDQ DQ DAGUHW FRX@ RXUILHT IV QRARQD \WUMQ) EXVLY IGFUHDMQI @
FHQADOR KXP DQUMY XQGHUABQEQ) R @H DG \R \KH LP SIRYHP HOAR KXP DQKHDIN

1 RZ KHUH KDV KLY EHHQ FODUHUWDQ LQ WH Z D\ DUMFIDAQM® HQPH KDV EHI XQ R UAVKDSH \WH P RBFXQUELRVAHQFHY
7KH DZDWG R \WH 1 REHO3 UL H 1Q &KHP MY R ' DYIG %DNHUIRU FRP SXBMRQDOSUIRMOQ GHMJIQ DQG \R ' HP LV
+ DWDEL DQG - RKQ - XP SHUIRUWH SURMOQ WKPXUH SUHARWRQ MW WMP $GKD) RG ZDV 1Q \WH ZRGY R WH 1 REHO
&RP P WH D EUDNKURXIK [Q EIRFKHP MY IWHD $GKD) RT KDV SOFHG DFFXUDM AKPWUDOSUHGIRPWRQY IRUP RUH WDQ
P LORQ SIRMQV [Q WH KDQGV R P IARQV R UVHDURKHLY 1Q GHDU® HYHY FRXQN  DQG W OWMAMIDIRQ $ GKD) RG
QRZ H WQGV WY SRZ HU\R WH IQMIDAIRQY EHIZHHQ SIRMQV DQG ' 1$ 51$ VP DOP RBFXGNV DQG IRQV \WH YHU
IQMDRIRQY RQ Z KIFK @H GHSHQGV / RRNQJ IXWWHUDKHDG P DQ VAHQIVAV QRZ. HQYIVDI H D IXWUH 1Q Z KIFK DGYDQRHV 1Q
DUMFIDOIQMM® HQFH P DFKICH GDWIQ)  DQG P RBFXOUMP XOMRQ Z OHDE®! \WH EHVSRNH GHMIQ R VP DOP RBFXGV
FDSDE®! R EIQAQ) R DQG FROARGY \WH IXQAMRQ R YILWOD® DQ SIRMQ R IQMUM 6 XFK FDSDELOH KDYH \WH
SRMADOW UHYROMRQ] H ERK EDVE UAVHDURK DQG GXJ GVFRYHY  WDQVIRWP IQ) RXU DEIOW \R IQMURI DWW EIR®IIFDO
A VWP V DQG GHYHBS QHZ WHUDSIHV [RUKXP DQ GVHDVH

,Q SDID@®IO D QHZ JHQHIDIRQ R JHQHIDWH P RGHY VXFK DV WH SURMQ OQIXDIH P RGHO( 60 DQG JHQRP H \VFDBI
P RGHY VXFK DV ( YR DUH EHIIQQIQI QRAP HUHO R SIHAPVEIRBI\  EXVWR GHVLI Q IWJIHQHIDIQ) IXQPURQDOSURMOQY DQG
JHQHFE VHTXHQRHY \WDWER QRWH MAQ CDWUH 7 KHVH DUH QRAGFUHP HQORRY' \WH\ DUH FKDQILQJ Z KDWY SRWEG! R
DWN DQG\R DQVZ HU

<HAMWZ RX@ EH D P MINH R [P DIICH WDWIKLY 1V D VWRY  DERXWARP SXIMRQ DBQH  7KH VDP H SHURG KDV GHIYHUWHG
OQEP DUN DGYDGFHY WDW/SHDN QUHRA® R KXP DQ KHDAN DQG \R WH HQGXUQ) [P SRUBGFH R IXQGDP HQEOP RBFX@U
UHVHDURK 7 KH DSSURYDCR! \WH [IIM& 5,635 ° &DV JHQH HAMQ) \WHUDS\ |RUMENBI FHOGVHDVHDQG  \KDODMWDHP D KDV
\MUCHG D 1 REHCZ 1QQQ) GMARYHY IQR D FXUDWYH WHDW HQATRUSDWHQN  RSHQIQ) DQ HUD [Q Z KIFK Z H FDQ FRUMHAWAKH
P RBFXOQUEDVY Rl GVHDVH DAW VRXUFH 7KH 1 REHOB U} H 1Q 3K\ VIRBJ\ RUO HAFIQH DZ DUBHG \R 9 IFRUS P ELRV
DQG * DY 5XYNXQ IRUWH GMFRYHY R PIERS 1$  UHP IQGHG XV \WDWHQIHD QHZ SUGAISBNV R JHQH UHIXOMRQ Z WK
SURIRXQG [P STIFDMRQV IRUFDGFHUDQG P DQ RNHUFRQGMRQY MODZ DIMAVFRYHY 1Q \WH P RAMIXQEDP HQBCEIRBI\  $QG
\WH 1 REHOB U} H 1Q 3K\ MRRJ\ RUO HAFIGH UHFRIQMQJ) \WH GVFRYHY R B XOWRY 7 FHOY DQG \WH P HFKDQWP V
R SHUSKHIDO IPP XQH \RBWDQFH KDV IOP ICDMG KRZ WH [P P XQH VWWAMP  UMADIQV IWHD Z W IDUBDFKIQ)
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FROUHTXHQRHV IRUDX\RIP P XQW \WDQUSOQBMRQ DQG FDQFHUIP P XQRWHIDS\ 7 DNHQ \RI HWHU WHVH DRKIHYHP HQW DUH
D YLYIG UHP [QGHUWDWEXURMW GUYHQ P RBFXOUVFHQFH UHP DIQV \WH Z HIYSUQ) 1URP Z KIFK \WH P HAFIQHV R WH [ X\WMUH

I®Z

, KDYH EHHQ IRWMCQDW \R Z MgHW \KLY VDP H HQHU\ DQG DP EMRQ AUHA® IQP \ HQI DIHP HQW Z W RXUJ GEDGFRP P XQW
RYHUUHFHOAP RQKY 7 KURXIK VAHQME P HHII V' HGXFDMRCDOQUMYHY \WDIGHH DRYIMAY  DQG RXUFRMERIDIRYY Z W
UHJ LRQDOSDU@HY , KDYH EHHQ UHSHDWGD VMKFN B\ \KH YMIONV R RXUGVASEH DQG B\ \WWH VKDUHG VHQUMH R SXUSRVH
\KDWKQUMY RXUVRALEMIA DFURW \KH Z RIS

$ SDUFEXOUKLI KO KWZ DV \WH RSSRUMQW \IR DWHQG WH . 6940 % , QMEDMIRQDOS: RYHUHQFH 1Q %XVDQ 5 HSXETF R
. RUD IO HOMBIG2) URP 0 RBFXGNV RO HIDE\\WV3 : M VRP H GHBU DWWV [Q DIWQEDGFH WH P HHQJ Z DV DQ
RAMBQAQ) GHP RQMDIRQ R \WH VWHQIWW DQG YMIOV RN \WWH P RBFXOUEIRVAHQFHY 1Q . RHD VSDQQQJ IXQEDP HQBO
EIRFKHP MU P RBFXOUEIR®J\ EIRMKQRRI\  KPXMUDOEIRBI\  JHQRP IFV  DUMAIDOIQMM@ HFH DQG WDQUDMRCDO
P HAFAQH : KDAP SHWHG P H P RMKRZ HYHU Z DV GRARQD \WH TXDON R WH VAHQFH EXVWKH HQXXVIDVP  DQG DP EMRQ
R UAVHDURKHY DAHYHY  FDUHHUMIBI H VAMGHON  SRAERARIDOUHVHDURKHY  HDU® FDUHHUIQYHWMDRY  DQG HABEQVKHG
GDGHY DINH DOXQWMG B\ D FRP P WY HQAMR GMVARYHY  7KH VFDBI R SDIMFESDURQ UHORW \WH UHP DUNDE®! LOYHWA HQW
WDW. RUD FRQIXHV \R P DNH 1Q UNVHDUFK DQG HGXFDMRQ  DQG W VARQJ FRP P W HQMR \WH QH WI HCHIDIRQ R
VAHQIAV

YURP VRS BIVIR WKW<XJ\ HRQJ -HRQJ ' ILHARUR! &RQYHOMRQ 96XUHDX -LHXQ / HH * HQHUDGD DQDIHURI . 690 % +RQJBRRN. IP &R VIFH
FKDIUR! -QMUODARQDDI DLW FRP P WWH . 6%0 % 7DH. \ XQJ . IP &KDIURI WH-QMQDWRQDCH 1D &RP P WYH . 6% % <DQJ 0 RRL/ P -8%0 %
([ HPXWYH O HP EHUIRU( GXFDMRQ&RP P IWH $QURQ\ +R 2 UDQ} QI AKDIURI )$2 %0 % <RQKZDQ. [P 2 WDQJLQ FRP P MMHP HP EHU
R . 690 % <RQIKZDQ. P 2WDQ}LQ FRP P MMH P HP EHURI 6% % -H.\XQJ 6HRQJ &KIH 2 SHIDWRQ 2 lIIFHUR! . 690 %
-QZ KDYDHN &R YIFH FKDIUR! -QWUQDWRQDCDI DI FRP P WHH . 690 %

)URP ERWRP GIWIR WKW<RRQEIQ 1D ' IWHARU* HOHDOR WH 7RXUMP DQG 0 -&( 9XUHDX  $®f DQGD 1 HZ VRQ 3DWBUHMGHOW-8 %0 %

6DQGK\ D9LVZ HVZ DUDK  3UHMGHQW BPAL8 %0 % -RXQJ 610 HH &(2 RI 9X(VDQ7RXUMP 2 LIDQ] DARQ 3LRWY/ DIGBU 9IEH 3UMGHR! WH 3RDK
YURFKHP IFDBBRAHW -RRQ. 1P ) RUP HU3UHMGHOW) $2 %0 % ' DUR$BML 3UMGHOV8 %0 % 0 LIXHOGH ®I5RVD 6HFUVIL * HQHUDO) ( %6
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7KH KRVSABOW Rl RXU. RUHDQ FRIDU XHV Z DV H WDRWECDY  DQG RQ EHKDOR! WH ,8 %0 %, H WQG P\ VIQFHUH J UDIMYCH
\R \WWH FXUHOADQG SDWVBDGHUKIS R \KH . RUHDQ 6 RAHW IRURFKHP MY DQG 0 RBFXOU %R®J\ |RU\KHU Z DUP

ZHBRP H DQG IUHQOWKIS 7KH P HAMQ WHQRFHG \WH VWRQ) VAHQME WV EMEHHQ . RHD DQG \WH IQMIDIRDO
FRP P XQW DQG KLIKQKWG H FMY RSSRUMQUAY IRUFRMERIDIRY $P RQJ WHVH , Z DV HVSHAD® SBDVHG R EHJIQ
QAVAXWIRQY RQ QHZ IHBZ VKIS DQG H FKDQIH SURIUDP P HY \KDWZ RX@ | DM \KH P RYHP HOAR WDIQHHY DQG HDUW®

FDUHHU VAHQIVAW EHEHHQ \WH $VIDX 2 FHDQD WHIIRQ DQG ( XURSH @ H HQYVDUH \WHVH LQUDWYHY EHQI GHYHBSHG
FRIDERDIYHO B\ WH,89%0 % ) (%6 DQG) $2 %0 % FUHDI) QHZ RSSRUNQUAV IRUMDIQQ) NQRZ BIGIH H FKDQIH DQG
\WH HADEQKP HOAR BQ WP IQMIDMRCDOVAHQME SDWEHIKISY 6 XFK VRKHP HV KDYH UHDOSRWQIDOWR \WHQI \WHQ
IOMEODURQDO FRMERIVMRY  SURYIGH YDODE®! WDIQQ)  DQG EXIG WH ®Q WP VAHQME QHERMW RQ ZKIFK RXU
FRP P XQW GHSHQGV DQG, BRN IR DUG\R VKDUQJ IXUWNHUGHBLY DV \KHVH SOQV GHYHBS

7 KH WDQVIRUP DMYH DGYDQRHV, GHVIFUEHG DVWKH RXAWHWDOR FDWY D UHVSRQUELDN DQG LY KDV [HDWUHG SURP ICHQ® 1Q
RXUGVFXWIRQY DFIRW \KH ,8 %0 % $V DIMUFIDAQMM HQFH EHFRP HV HP EHGGHG 1Q UMVHDURK 1URP \MKPMUH SUHGIRIRQ
DQG P RBFXOUGHWIQ W 1P DIH DCDOMY GOV LOMI UMRQ DQG @MDMUAH P 1IQQI LY IQFUHDMQI® FODUWDWAH QH W
JHQHIMRQ R EIRFKHP MV DQG P RBFXOUELIRBJ MV Z IOQHHG \R XQEHIARIQG KRZ. \R XVH \WHVH WRKQRBJ LHY HIHRYHD
DQG UHVSRQUE® * HOHDWH \RRY DH DOHDG FKDQIIQ) KRZ VFIHQNAW DQDOVH GDW SUHSDUH ILIXUHV  Z UM
P DQXVFUSW DQG GHYHBS SUIRSRDY RIHIQI HGRP RXV RSSRUMQWAY Z KIGH IDMQI HTXD® [P SRUMIQATXHWRQY R
VAHQME IQMIUNWY UHSURGXFIELON DQG WDQUSDUHQR ) RUWLY BHDVRQ WH ,8 %0 % DQG IW P HP EHU DAVRAIDIRYY Z lO@
QHHG R GHYHBS HGXFDIRCDAQUIDYHY DQG WDIQQ) SURIWDP P HY R KHS VFHQIAV DWHYHW  FDUHHUMBI H QDYLI D\ ERK
\WH SURP IVH DQG WH @ MMRQV RN WHVH \RRY' WY [P SRUBQAKDVS , |RFXVHG HEXFDURQ Z IOEHARP H DQ IQFUHDVMQI®
IP SRMUQASDWR RXUMDIQQ) SRWRIR : H Z I@DOR QHHG \R Z RUN Z W RXUUHI LRQDOSDUZHWY \R P DNH \IHVH UHVRXUFHV

DFFHVWEG \R VHHOIVW Z R 1IGH DQG CRAMMWWYRVH \WDWFDQ DIIRG \R SD IRUWH VXEVRUSURQ [HHV 1RU WHWH
WFKQRRI\ SOMRP V

BWHQYWHQAQ) RXU FRPPXQW 1Q WV ZD\ GHSHQGV RQ SDUGHIKIS DQG RXU FRIERIMRQ ZIW RXU SDUGHU
RU DQVDMRQY DURXQG WH Z RUIB QDP HD 3$940) % 3 DQ $ P HUFDQ $ WRFAIDWRQ IRUVRFKHP MY DQG 0 RBFXOUYARBI\
SPHIEDV ) $6%0 % )HGHDIRQ R $IUFDQ 6RFAHMAV R Y%RFKHP MU DQG 0 RBFXOU %RBJ\  $IUED ) ( %6
) HGHDIRQ R ( XURSHDQ %4RFKHP IFDO 6 RAEMAV  ( XURSH DQG ) $2 %0 % ) HGHIMRQ R $VDQ DQG 2 FHDQDQ
YRFKHP MV DQG 0 RBFXOU%RBIIMN $MD DQG 2 FHDQD  7KHVH UHDMRQUKLS DIBRZV XV \R FRRUEBCDW HGXFDIRQDO
DRYMA VXSSRVWADIQHHY DQG GHYHES IQUIDRYHY \KDWEHCH IWIKH J BEDCFRP P XQW DQG Z H DUH NHHQ R GHHSHQ \WH
FRQCHAIRQY EHE HHQ RXUP HP EHUVRAHMIAV DQG \R JLYH J UDWUYIMELDV \R WH RAMBQAQ) Z RIN\BNQ) SOFH LQ HYHY
UHIIRQ 7R WDVWHQG IXWUH HAMRQY R KLY QHZ VBMIHUZ [QICFUHDVQI © [HDVMUH XSCDMV IURP ,8 90 % P HP EHUVRFLEMAV
RIHIQ WDGHY D ZIQGRZ IQR WH VAHQME GHYHBSP HON  HGXFDMRQDOIQUIDYHY DQG FRP P XQIW DRYIMA \INGQJ
SOFH DFIRW RXUQHERWN , Z DUP ® HQFRXUNI H DOVRAHMAY \R VKDUH WHUQHZ V' DRKIHYHP HQW  DQG RSSRUNQUIAV Z WK
\WH Z IGHUFRP P XQW 3 BDVH GR FRQIPVXV 1L \ RX Z RX@ @\H \R FROUEXW D QHZ \/ DUFG! R RXUQHZ VBMIU

6XSSRMQ WH QH WIHGHIMRQ UHP DIQV DP RQJ WH KLJIKHWWSURIMA R \WWH ,8%0 % DQG , DP GHDIKWG B\ WH
FROIXHG JURZ WM R RXU7 WDIQHH , QUIDAYH DAY HEXFDURQDOZ HEICDLY  VFHQFH FRP P XQFDURQ SURIWDP P HV DQG
IHBZ KIS VFKHP HV  7KHVH SWRYIGH IQYDODE®I RSSRWWMQMAY IRU\ RXQ) UMMHDURKHY \R GHYHBS WHU VAHQME
SURHWRQDODQG FRP P XQIFDWRQ VN Z KIG! EXIQIQ) \KH IQMEDMRCDOGHE RV \KDWZ LOVXMBIQ WHP \KURXJ KRXVWKHLU
FDUHHY |, VARQI® HQFRXUDI H WDIGHHV \R HQI DI H Z W WHVH IQUIDIYHY DQG VR P DNH IX@XVH R \WH P DQ. RSSRUMQUAV
\WH ,8 %0 %RIHY , ZRXGDOR WP 1QG BDGHY R WH P SRUBGFH Rl VXSSRMD RXUDWRAIDMG RXUDY  7KH IQFRP H
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JHOHIDWG WURXI K RXUSXEQKIQ) DRAYMHY GUHR® [XQGV WH [HEBZ VKISV WDYHQI UDQW  DQG HGXFDMRCDOSURIWDP P HY
\KDWXQGHBIQ RXUP IWIRQ % SXEQKIQJ \ RAUEHWAZ RWN 1Q ,8 %0 % VXSSRUMG MXWIDY \ RX KHS W VWHQI\KHQ \WH
JEEDCP REFXQUEIRVAHQFHY FRP P XQMY DQG R HQVXUH WDVWHVH YIMBCBURI UDP P HY FRQUIOXH R [ EXUMK

$PIGWIY P RP HQXP ZH DOR SDXVHG \R KRCRXURXUKHUBIH ,Q 0 DURK \WH * OFRIHQ 6\ P SRUXP  + RQRXUQY
\WH/ HIDR R - RDQ* XICRYDWWKHT DWS5 % %DUFHBCD DQG QW VSRQRWHGE\ WH,8%0 % ) (%6 DQG,5 % YUDUFHBD
EURXJ KVWIRJ HHUBDAQ) JOFRIHQ UVHDURKHLY 1URP DURXQG WH Z R \R FHBEUDM WH @H DQG DFKIHYHP HQW R - RDQ
* XIQRYDWZ KR VHYHG DV ,8 %0 % 3 UMGHQAIURP \R 7KHW P SRUXP VKRZ FDVHG WH FRQIQXIQ) SURTUHW
1Q JOFRIHQ EIRBI\ Z KIGBI SD\ LQJ \WEX\M \R \KH SURIRXQG DQG OV IQGHQFH - RDQ KDV KDG RQWH IIHG 0 DQ R \KH
IGHDV \WDWELIYH J OFRI HQ UHVHDUFK \RGD, FDQ EH WDFHG R KLY SIRQHHUQ) Z RIN DQG\KH P HHQJ Z DV D WD) \WEX\M \R
KLY YIMRQ JHHRVIW P HQRUKLS DQG GDGHYAKLS D GUDR \KDWARQIDXHY R LOVSIUH VAHQINAV HYHY Z KHUA

/ RRNQ) DKHDG  SUHSDUDIRQY |RUWH 890 % &R UAW 1Q &DSH 7RZ Q DUH SURIUMWMQI H \WHP HD Z HD) 7KH ®FDO
RUDQMQI DQG VFHQME SURIWDP P H FRP P WHY DUH DWHP EQQ) Z KDWSURP IVHV \R EH DQ RAMBQAQ) SURIWDP P H
UHORNY \WH EBHDOK GYHWIW DQG H FMP HOAR FRQMP SRIDY EIRFKHP MW DQG P RBFXOUEIRBI\  DFURW AKRMUDO
ER®J\ P RBFXOUP HAFQH IQHAIRXYY GVHDVHY EIRMKQRRI\  FHOMIQD@Y JHQRPH EIRRJ\ P HBERDP DG
HPHUIQ) WKQRBIIHV , KDYH EHHQ SDWFXOW HOFRXUNHG B\ WH FRPPLMWHON\R VWRQ  JHRIWDSKIFDO
UHSUAVHQIMRQ  EURDG SDMFSDMIRQ B\ HDUD FDUHHU VAHQIMW DQG D YIEWDQAK RXQJ 6 FIHQIMWE URJUDP P H DRQIMCGH
H \WQUYH RSSRUNQUAV 1RU WDIGHHY R SUAVHQMKHU Z RN GHAFDMG FDUHHUGHYHEBSP HOVDRWMAY DQG D FGDU
HP SKDVY RQIRAMIQ) QHZ FRIDERUMRQY DFIRW FRQICHQWV 7 KH VFHQME SURIUDP P H IV DOHDG. \BNQ) VKDSH DIRXQG
DQ H FHSWRQDOJWRXS R FRQIP HG SBIDY VSHDNHY  SIRGHHWY 1Q &5,635 EIRBJ\  \MKPMDOEIRBI\  IQHAIRXY
QAVHDVHY FDQFHUUHVHDURK P RBFXOUP HAFIQH DQG JBEDOKHDAK Z KRVH Z RIN KDV WDQVIRWP HG WHUIHGV DQG Z KR
ZIORIHUIQVSILIQ] SHYSHAMHY RQ\WH IXUUH R EIRP HAFDOMVHDUK |, DP LQFUHDMQI® FRQIIGHQAKDWKNH &DSH 7RZ Q
&RQUHW ZI®EH DPRQY WH P RMH AMQY DQG [P SDRIXO,8 %0 % P HAQIV 1Q BHFHQM HDY DQG DQ H FHSWRQDO
SOWRP IRUVKRZ FDMQ) \WH VWHQIW DQG GYHWW R P RBFXOU EIRVAHQFH UAVHDUFK ZRWOZIGH $ERYH DOWZ LO
VKRZ FDVH R \WH Z RIS \KH H FHSWIRQDOBBIQADQG UHVHDUFK \WDWY \BNQ) SOFH 1Q$ 1UFD / RRNQJ IXUWWHUDKHDG WD Z H
KRSH \R EH DE®I \R DQQRXQFH WH YHQXH R \WH ,8%0 % &RIUAW 1Q WH FRP IQ) P RQKV DCRIHU [P SRUBIQW
P LBMRQH [Q RXUP MIRQ R XQUW VAHQIWAV [URP HYHY UHIIRQR! \WWH Z RUG

$vDzZDV , ZDP O ZHBRP H\RXUIGDV VXIJHWRQY DQG IHHGEDAN 7KH VWHQIW R WH ,8 %0 % @1V 1Q IW JBEDO

FRP P XQW DQG RXUIXWUH GHSHQGV RQ \WWH FRQIOXHG HQJ DIHP HQVHQMXMVIDVP  DQG FRP P W HQAR RXUP HP EHU
VRAHA YROQMHY \WDICHHY DQG VAHQIME GDGHY $V\D P RP HQAZ KHQ RXUVFHQRH 1V DGYDQAQJ P RUH WDSIGD DQG
P DWHY P RUH \R KXP DQ KHDGK WWDQ HYHUEHRUH , DP FRQILGHOAKDMWRI HWHU Z H FDQ HQVXUH \WDWKH ,8 %0 % UHP DIQV

D YIEUIDQMOQFGMYH DQG IRZ DG GBRNCQI RU DQVDMRQ DGYDCHQI H FH@IQRH 1Q EIRFKHP M DQG P REBFXQUEIRBJ\ IRU

\WH EHQHIWR VRAHW Z R ICH

© WCEHWZ VKRV

' DUR$GML
3 UHMGHQW, QMUIDIRCDCB QRQ RN AURFKHP M DQG 0 REFXQUYRBI\
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,8 %) % 7WDLOHH ,QMDWYH

7, $ PWYDWHY VIOFH WH WRUARI

7KH ,8 %0 % 7WDIGHH ,QUDIYH 7, FRQIQXHV \R H SDQG W JGEDOGHE RIN DQG AHQI WHQ RSSRUMQUAY 1RU

\WH QH W HHIDIRQ R EIRFKHP MV DQG P RBFXOUEIRBRIMN : H DUH H FMG \R Z HBRP H QHZ P HP EHWY/ \R

RXUUHJ IRQDOWDP V' HQKDQAIQ) RXU UHSUHVHQIMRQ DFURW WH IRXU,8 %0 % UHIIRQY - RQIQI WH ) $2 %0 %

WDP  ZHZHBRP HGO HUF (P 100 DAHQ R D3K  &DQAGDM RUWICD®M IURP WH 3 KITSSIGHV Z KR IV FXUHQ®

SXUXIQ) KIV WNGAHV IQ 6 RX\W . RHD : H DOR Z HBRP HG 6 WK &KXP EH DQG +XP DILD / DP EDUH \R \KH

) $6%0 % \WDP  6\W@MK IV D 3K  &DQEGDW RWICD® IURP . HQ D FXUWHQ® ZRINQ 1Q 9%XWNGD ) D\R IQ

FRIOERIDIRY Z W \KH / LYHSRRO6 FKRROR! 7 URSIFDO0 HAFIQH Z KB + XP DILD IV D 5 HVHDUFK 7 HFKQIEIDQ DW
\WH 8 QYHYW R &DSH 7RZQ 7KHU GYHYH VAHQME EDANJURXQGV DQG H SHUHQRHV Z IOEUQ)  YDODE®!

SHY/SHARYHV VR WH 7, DV Z H FRQIOXH GHYHBSIQU LQUDIYHY \KDW LOVXSSRYWMDIGHHY Z RUOZ IGH

© H DUWH DOR DAYHD UM QHZ P HP EHWY IRUKH 3$9%0 % 1RUM DQG 6RXW $P HUIFD DQG
)$29%0 % $MD DQG 2 FHDQID WDPV DQG ZH KLIKO® HQFRXWDIH WDIGHHY XQGHUWDGXDWM 0 DWMYY 3K

VAXGHON DQG3RW RARIDO) HBRZ V' LQMIHIMG [Q VAIHQRH FRP P XQFDURQ FDUHHUGHYHBSP HQAVDQG JBEDO
HQJ DI HP HQAR IRIQ RXUJ URZ IQJ FRP P XQW $ SSO_KHUH

Q \WH ,8 %0 % 7,)V DRIV DQG [P SDPWZ HH KLIKQ KWG \WURXIK DQ IQYWMG DUFGI SXEQKHG 1Q
FROERDIRY Z W 7UHQGV 1Q YARFKHP IFDO6FIHQFHY 7,%6 IRBZIQ) DQ IQMIMRQ IRP ' U 6 DQQH
&XEHIVRQ 6HJIRU( Q\WRUDWZ, %6 7KH DWF®! 26 XSSRMQ) \ RXQ) OH VEIHOWW Z RWZ IGH \MURXIK WH
8%0 % 7WDIGHH . QUDIYH 3 \KRZ FDVHG WH 7,1 HIRW R SURVIGH FDUHHUUMVRXUFHV Z W J REDOCHE RINQ)
RSSRUXQUWAV DQG  SURIHWIRQDO GHYHBSP HQVIQUDWYHY [RU WDIGHHY IQMEODIRDD® |, WKLIKOIKWG \WH
IP SRUBGFH R WDIQHH BIG SIRIWDP V 1Q IRAMUIQY D P RUH IQFOMYH FRIDERIDWH DQG VXSSRUYH VAHQIME
FRP P XQW
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7, $ PAYIMHY VIOFH WH WBUARI

7KH 7, DOR H SDQEHG IW SUAVHQFH DAMQMECDUWRGDOVAHQME HYHQW ZIWK 61P RQ 7DQ) IURP WH ) ( %6
UHIIRQ BDAQ) DQ IQMDRIYH Z ROWKRS DQG GHIYHUQ) D SUMVHQEMRQ DAWKH 1L, % < RXQ) & RIHUHQRH
KHG IQ $EDQR 7HPH \BO W W 0 DUK 7KH 7, FRQIQXHV \R HP SRZ HUWDIGHHY B\ FU-DIY
SOMRWP V IRUNQRZ BIGIH H FKDQIH DQG J @EDOFRMERIMRY : H DOR GRN IRZ DUG R P HAJ \ RX 1Q DQ\
890 %DQG,8 %0 % DIIIDMG FRIHWHQFHV IQWH IXWMUH VR WRS B\ WR\D\ KL

$ Q8 SGDWI RQ VKH-8 %0 %7—-4 XDUMUWD ( YHQW

7RVKDH 7R SIRWFW, QM@RXDCSURSHW DZ DUHQHWV LQ UHVHDUFK
+RAMMGE\ \WH 3%$%0 %5 HIIRQ 7IDUD0 X@HU O DUD ( @D9i ] TXH DQG6 DD $KP HG

7TKHILW 8% %7, Z HEIQDUWMBIG 27 R VKDUH 7R SURMPW, QMBIPWDO
SURSHWY DZ DIHQHW 1Q UAVHDUKE - UHYROHG DURXQG WH IQMSO\ EHEHHQ
RSHQVAHQAH IQM®IPNDCSURSHW DQG J GEDAUHVHDUFRK SRIFHV Y4RXIKW
\R \WH EIRFKHP Ml DQG P RBFXOU EIRBJ\ WDIGHH FRP P XQW B\ \KH
3$90 % BWIIRQ R \WH 7WDIQHH ,QUDWH RQ W 0 DUK \WWH Z HEIQDU
K KQKWG IQAIKW IRP ' U 7IP ( WKQIWRQ &HQMUIRU2 SHQ 6 FAIHQRH
&26 'U &DWD 5REQRQ 6FKRDWD 3XEQKIQ) DG $FDGPIE
5 HVRXUFHV &RDDIRQ 63$5& DQG ' U &DIRED &DUIR &2 1,&( 7
$UHQMD 7KV ZDV DQ HVSHAD® [P SRMUQMARSIE IRUWDIGHHV 1Q DQ
HYHUFKDQIIQ) F@P DWM DV IMEURXJ KWKS TXHWIRQY DERXVKRZ. VAIHQRH FDQ
EH P RUH RSHQ ZKIBI DOR P DIQBIQQ) D GIYHOR FRP SHMRQ \R GUYH
IQQRYDVRQ ' IV ( WIQJIRQ DQG 5 REIQVRQ GVFXWHG WH SUGFIS®V R RSHQ VAHGAH IGFBAQ) SUH UHIMIDURQ RSHQ
WY SHSUQN DQG RSHQDFFHW SXEQKIQ) DQG ' U &DUKR HP SKDV} HG WDWSIRMWAY 3 DQG HP EWDAQ)
RSHQQHW DUH QRWP XWD® H FOMYH ' WZIQ) RQ GUH VFDBI BHSURGXFEIW VWYGHY ' U ( WQI\RQ KLIKDIKWMG
SHYMMNVFKDBIQIHY 1Q UWHSTFDWY  SXEQKHG IQAQIV DQG DUXHG WDWRSHQGHW VKRX@G IRFXV QRWRQD RQ
UHVHDUK
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RX\EXW EXWDOR RQ WH XQGHDIQ) UHVHDUK SURFHW ' U 5 REIQVRQ UHYIHZ HG H DP SBV R RSHQ VAIHQRH SRIFIHV
DGRSWG B\ JRYHUP HQW DQG SUYDW IXQGHY ZRWZ IGH KUKO KW H SHABMRQY |RURSHQ DFFHW SXETFDWRQY
DQG GDW VKDUQI 6 KH DOR GVFXWHG SUDRIFDOFRQVGHIMRYY [RU UMVHDURKHY  IQFOGQ) FRS\ W KWRZ GHIKIS

DXWRUW KW UHAMOIRQ TFHOUQ) UHSRMRY VHBRIRQ DQG FRP SIDQRH Z W SXEQKHUDQG IXQAQ) DIHQR  SRIFAHV

' U &DUIR IRFXVHG RQ KHUMXICH QDYLIDIGY ,3 DQG RSHQ VAHQRH B\ WKDUQ) KHU UHDODH GHYHBSP HOAR D
QDI QRAWE NWRU&KDJ DV GVHDVH IRUGHZ ERGQY 1Q $ WHQID FDBIG 1 ( 2. ,7 $IWUVKDUQ) KHUFDVH WXG R JRQ

IURP LQYHQURQ \R SDWIQN WURXJ K DFDGHP [ DQG QXY FRIERIDMRQY VKH VAHWHG \WDWRQFH D SDMQADSSTFDMRQ
IV [IBIG UVHDUFKHWY DUH 1UHH R SXEQK DQG VKDUH \WHHRUH SURMAIY DQ LOYHQIRQ GRHV QRWKIGH NQRZ BIGIH W
VP S® SURYIGHV D IWDP HZ RIN IRU\KH FRP P HIFIDOXVH R \WH NQRZ BIGIH 2 YHD®@ \WWH Z HEIQDU BHQIRUFHG \KDWD
EDDQRHG DSSURDFK \R RSHQQUHW DQG ,3 FDQ P D) P 1} H ERW \WH [P SDPADQG WK RWIGHW RN VAIHQME UHVHDUFK

7R BHYIMWWKLY Z HELQDU \ RX FDQ 11QG IWRQ RXU< RX7 XEH FKDQUHOKWBY WD XWUFRP ] ME[ M

$, 7RRY IRU6 FLHOWNAW * HMJ <RX 8 S 7R 6 SHHG
+RAMGE\ WH ) (%6 5HIIRQ 3DWEN3HQQERU S5RRR1XQH 9D TXH 6P RQ7DQ) DQG 6 RSKIH 6\WEK

2 XUVHFRQG Z HEIQDUKHG B\ WH ) (%6 WDP RQ W 0 D\ Z DQMG R JHWKV 1Q
\WH EIRFKHP MU DQG P RBFXOQUEIR®J\ FRP P XQW XS R VSHHG ZIW $, \RRY
DYDIOE®! |IRUVAHQNAV 7 KHUZ HEICDU\MBIG 2$, 7RRY IRU6 FIHQIVW * HWI
<RX 8S 7R 6SHHG EURXIKVWARIHKHU / XFD ) XWDU YDWIQL 5 RAR 1 XCH|
90 TXH DQG ' DQUHO6 FDYHM \R SURYICH IQUIKW IQR $, EDFNHG \RRY \KDW
WH URXAUDHD XVH 1Q WHUUHVHDURK DQG H SBUH KRZ WHVH \RRY FDQ EH X\D) HG
\R RXUJDIQ / XFD HP SKDVI} HG \WDWZ KIB! JHQHIDOSXISRVH $, P RGHY VXFK DV
&KDW37 &OXGH DQG* HP IQLDUH Z IGHO XVHG IRUZ UM DWMBIQRH WHUH LV
D JURZIQ) QXP EHUR! VSHADO HG $, SOMRWP V GHMI GHG IRUVSHFLLE UHVHDUK
QHHOV +RZ HYHU WH FRP P XQW Z DV UHP IQGHG WDV, J HQHUDWMG VXJ J HWIRQY
VKRX@ EH FUMFD® HYDODWG DV PRGHY FDQ \AMD SURGXFH LQDFFXUDW
IQIRUP DIRQ RUPKDOFICDIRQYS DQG FDQRRMUHSOFH  H SHYWAHQME MGJ P HQW
5 RAR WHQ IQNRGXFHG 5 HVHDURK 5 DEEIWDQ $, SRZ HHG OMDMUH GVFRYHY DQG P DSSIQ) SOWRP  \KDWKHSV
UAVHDUFKHY QDYLJIDW OUH YROP HV R VAHQME SXEGFDWRQYY B\ FUDMQ IQMDRAYH QHERUW WDWYLWXDD H
UHOMRQUKISV EHEIHHQ SXEGFDURQY DXWRY FMAMRQY DQG UMHDURK \WHP HV 7K1V FDQ EH HVSHAD® KHSIXOIRU
WDIGHHY HQMUQ) WH UHVHDURK 1IHG RUKRVH \WDWDUH 1Q WH (ICDOMBIHY R \WHU JUDGXDW GHIUH ' DQHOWHQ
VKRZ FDVHGKRZ $, IV EHQJ 1P SBP HQMG DVWKH & HQMH IRU* HQRP IE 5 HIXOMRQ &5*  IQYDUFHBQD 7KH IQAMAMY
WDQURQ IURP  IQMIUDIYH EIR®J\ \R TXDQMAMYH DQG SUHARIWH EIRBJ\ KDV FUHDWG RSSRUNQUAV (RUS, GUYHQ
DSSURDFKHV \R DQD®] H DQG JHQHIDW EIRBJ IFDOIQRWP DIRQ +H FDWMIRU HG $, LQYROHP HQAIQ UMHDUK IR IRXU
JURXSV D FRONEX\RY $, XVHY $, EXXTCHY DQG$, FUHDWRY ( [ DP SOV IQFOIGHG $, P RGHY IRUSUIHARIY JHQH
UHIXOMRQ DD IQJ) 51$ VHTXHGAQ) GO DQG IGHQM 1Q) FDQFHUDWRADWG P X\BMRQY DP RUVARKHY 7 KHVH
H DP SBV WKRZHG KRZ $, IV VKUY EIRP HAFDOWHVHDUK 1URP SUP DU DQDO] 1Q) H MY GOV \RZ DG SUHARUGY
EIRBJIFDORX\WRP HV ) IQD® WH UHVSRQUE®! XVH R $, 1Q UAVHDUK ZDV HP SKDMIHG B\ XQGHWADQAQ) \KH
[P SRUDGFH R SIRMANY VHQUMYH GDWB DQG SUYDR\ SRIFIHV R $, SOMRWP V EHRUH XSEDAQ) XQSXEQWKHG UHVXAV
5 HVHDUFKHWY VKRX@ IRTZ RXUCDODQG IXQAQ) DIHGR JXIGHIHY BIDWEQ) $, XVDIH DQG AVFRVH KRZ $, \RRY
FROMEX\MG R P DQXVFUSW 2 YHIDO\WH Z HEIQDUKLI KD KWMG $, DV D SRZ HUXQUHVHDUFK. DWIMBQWKDWADQ DFFHOUDW
QVFRYHY DQG VXSSRWWFHQME FUHDWIW  Z KI®! HP SKDM] LQJ WDWKXP DQ H SHUWH UHP DIQV \WH FRUH R VFIHQIME
UHVSRQUEIDY 7 R UAYIMVIKLY Z HEIQDU \ RX FDQ QG IWRQ RXUS RX7 XEH FKDQQHOKWEY I XWFRP \ XI_HYYF
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