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$VZ HUDFK WH KDOZ D\ SRIOARI DEXV WAP —DP  GHOIKWG VR VKDUHVRP HRI WH [P SRUBQWZ RUN DQG LOMDWYHY
XQGHEZ D\ DA RUGRQ ( GXFDMRQ &HOWH

2 YHUUHFHQWZ HH\WV RXUGHGIFDWG WDRKHWY KDYH EHHQ Z RINQU GL@I HQWD VR GHYH®RS 2 QH 3@QVIRUHYHY WXGHOW
7KHVH SOQV DUH FHQADOR VXSSRUAM HDFK BDLOHUV VXAFHW Z W LOGLYIGXDDVMHG J ROV VBIERUHG VR WHUVAHQI WY
LOMUHV DQG DUHDVRI QHHG :  H SOFH JUHDWYDOH RQ Z RINQJ LQ SDURHUIKLS Z WK \ RX VR HQVXUH WHVH JRDOY VXSSRUV
\ RXUFKLG V. JURZ W DQG HQJ DI HP HQWQ WHUGDLQIQ) NRXUQH

$VDZKROIWI| Z HKDYH UHFHQWD SDUAALSDWG LQ SLRIMVMRQDOBDUQIQ) WLRXIK WH %HUY 6WHHW GXFDARQ0 RGHO
7KLV WDLQIQ) VXSSRUNV RXURQIRIQI FRP P WP HQWR WDXP D IQIRUP HG SLDFWFH HQVXUQD Z H FDQ EHVAP HHWINH Z HD
EHQJ DQG HQIDIHP HOWQHHGV RI DERXUMMGHQW % EXICHQI VDIH DQG SRUMYH IHDMRQWKISY Z H FUHDW DQ
HOYLLRQP HQWZ KHUH HYHU FKI@S FDQ WUYH

/ HDUIQJ H SHEMRQV DRIRW WH VAKRRCDUH Z HORQWHUZ D\ Z IM WXGHQW \VKRZ LQJ Z RQGHUXCFXURMW DV \WKH
SIREGP VROH H S®RUHQHZ FRQFHSW DQG HQJ DI H 1Q KDQGV RQ DRRYWHY 7KH HOHU\ 1Q WH FOMARRP V1V D RHGIWR
RXUSDWRQDW VW | DQG HQWXVIDVAE GDUDHLY/

© HDWHH AWG R DQORXQFHWDWQ: HHN  Z HZ LOEH IQYIMQJ D@ DP LOHV VR SDUARSDM LQ D/ HDUQIQJ : DOIWLRXJIK
RXUVAKRRO 7KLY IV D | DOMDVWAE RSSRUMXQIW | RU\ RX VR NRLQ\ RXUFKIGIHQ LO 1 XP HIDR DRPRYMEY VHH WHUGDLOIQJ 1Q
DPURQ DQG FRQOHAWZ IV RXUYLELDQWWKRRCOFRP P XQIW 3 ®DVH ®RN RXWRUWH LOYMDRQ FRP LQJ KRP HVRRQ  Z H
Z RX@ ®YH VR VHH DVP DQ\ [DP L@HV DV SRME®! RIQQI XV

2 XU: HEHQJ 7HDP LV DOR EHIIQQIQI WH SUIRFHWRI FR FHDAQJ 5HDG\ VR / HDUD VDB Z IW. HDFK VAMGHQW7KHVH
VFDBN HQFRXUDJ H VWXGHQW R LHFRIQIVH DQG FRP P XQIFDWM WHUERG\ FXHV DQG UHIX@MRQ VBNQI RZ QHUKLS E\
AKRRVQJ WHURZ Q SIFWUHV RQ D VIGIQJ VFDB! 7KLV LV DQ P SRUBQUWRRAQ EXITHQI VHD DZ DUIHQHW DQG VXSSRUAM
HP RARQDAHI XOMRQ WURXI KRXVWAH GD\

: HBRNIRZ DUGWR Z RINQJ FRRVHO Z W\ RX 1Q SDUAHUKLS DQG HOFRXWDIH\ RX VR UHDRK RXWL \ RX KDYH DQ\
TXHWRQV DERXW RXURKLGV GDUIQ) RUZ HOEHQ]
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‘H DUH QRZ SDVW WKH KDOI ZzD\ SRLQW RI WHUP DQG ZKDW D E
EHHQ FRQWLQXLQJ WR H[SORUH ZDWHU WKURXJK RXU OHDUQLQ.
ZRQGHULQJY DUH :H KDYH ORRNHG DW ZKDW ZH XVH ZDWHU IRL
FRPH IURP DQG ZH DUH MXVW VWDUWLQJ WR H[SORUH ZDWHU SF
ODNHV QH[W ZHHN WR WDNH D FORVHU ORRN DW WKH ZDWHU GR
SRVH 2Q ORQGD\ ZH ZHQW WR WKH UDLO ODQGV IRU FOHDQ XS I
VWXGHQWY GLG DQ DPD]LQJ MRE RI SLFENLQJ XS UXEELVK DQG F
ZHHNV ZH KDYH FRRNHG FXSFDNHV KRWGRJVY DQG )UHQFK WRD
VWXGHQWY GHYHORSHG DW WKH EHIJLQQLQJ RI WKH WHUP 5HPF
XSGDWHG ZLWK DOO WKH WKLQJV ZH DUH GRLQJ LQ FODVYV
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~Q /$ RXU VWXGHQWY KDYH EHHQ HQJDJHG LQ D UDQJH RI ULFK
DFURVV DOO DUHDV RI WKH FXUULFXOXP 7R FHOHEUDWH 9DOHC
QRWHY WR SHRSOH RI WKHLU FKRLFH KHOSLQJ WR IRVWHU IULF
MR\IXO ZD\ 2XU VHQVRU\ SOD\ DFWLYLWLHY KDYH LQFOXGHG PLC
VWXGHQWY WKRURXJKO\ HQMR\HG DV WKH\ PHDVXUHG SRXUHG
UHJXODWLRQ DQG ILQH PRWRU GHYHORSPHQW

~Q PDWKHPDWLFV ZH KDYH EHHQ H[SORULQJ WKH FRQFHSWV RI
HQJDJLQJ H[SHULHQFHV VXFK DV VWRULHV VRQJV VHQVRU\ SO
KDQGYV RQ PDQLSXODWLYHV 7KHVH DEFWLYLWLHYV DUH KHOSLQJ "
ZLWK QXPEHU FRQFHSWV LQ D SOD\IXO DQG DFFHVVLEOH PDQQH
LQWR RXU SOD\ EDVHG PDWKV VHVVLRQV DOORZLQJ FKLOGUHQ
DQG WKURXJK WRXFEK

‘H KDYH VWDUWHG WR QRWLFH DQG LQYHVWLIJDWH WKH GHWDLC
RXU VHQVHYV DQG NHHQ REVHUYDWLRQ VNLOOV LQ DQG DURXQG
7R FHOHEUDWH GLYHUVLW\ ZH PDUNHG &KLQHVH 1HZ <HDU E\ P
WUDGLWLRQV IURP GLIIHUHQW FXOWXUHV ZKLFK VSDUNHG FXUL

2XU VZLPPLQJ OHVVRQV KDYH FRQWLQXHG WKLV WHUP SURYLGI
WR EXLOG FRQILGHQFH LQ WKH ZDWHU DQG OHDUQ HVVHQWLDO
WKH FKLOGUHQ V HQWKXVLDVP DQG SURJUHVV DFURVV DOO WK#
FRQWLQXLQJ DQ H[FLWLQJ DQG HQJDJLQJ WHUP DKHDG DQG ZH
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2 YHUWH SDVWWRUALI KWMMGHQWLQ/ HDUQIQJ $UHD  KDYH EHHQ HQIDIHG LQ D Z IGH LDQIH RI KDQGV RQ
DQG VHOVRUY UFK GDUQIQ) H SHUHQAHV

2 XUQMDR 1RFXV KDV EHHQ RQ WH GMWHMY/ 5UDQG + K H SRUQJ WH VRXQGVWH P DNHWURXJK D YDUHW
Rl DRAYIMHYV 6VXGHOW KDYH HOVR HG P DNIQJ P HDQIQJ I XCGP DUNV DERXVIRXUI RFXV GWHY FKRRMQJ | LRP

Z UMQJ SWRP SWSIRXUHY RUZ UWRJ DERXVWKMHP VHOHY XMQJ SKRRV RI WKHUI DYRXUW DRAYIWHY VRV RU
FKDUDAMY/

: HKDYH EHHQ UHDGLQJ D YDUHW RI WRU ERRNVVRIHWHU LOFXGIQU LOWDRWYH | HH® ERRNV DERXW RR
DQP DY DQG RWHUVBPWE! W[ W DRQJ Z IMK VHYHIDCHQI DI LQJ WRUHY WDVWKH \AXGHQW KDYH VHOPWMG
BLQILQI VRQIV DQG K\ P HV UHDWG VR RXUIRFXV GMMLY KDV DAR EHHQ D KLI K@ KW

QQXP HIDR  RXULQYHVIA DARQV KDYH FHQWHG DURXQG WH FRQFHSW RI 94 DQG 6P DEDFRXQWQJ VR WUHH
LGHQW LQJ WH FREBXUYXH DQG SUDRAQ] VRUAM DQG P DWKIQI REMIFW 7KHVH FRQAHSW KDYH EHHQ
UHQI RUAHG WURXJK SIDPWFDOS®\ EDVHG BDUQIQ] RSSRUMQMEHY

" XUQJ + HDOK Z HKDYH EHHQ H S&UQI GLIHHMHP RUWRQV GVAXWIQI Z KDWKHSV XVWR THHODIH DQG
SWAMMQI KRZ VR DWIRUKHS  7KHWXYGHQW KDYH WRURXJIKO® HQR\ HG XMQJ RXUEL] HP RWRQ ALFB DQG

P DQ\ AKRRVH R FDU WHP  DURXQG DV SDUARI WHUHP RARQDOHIXOMRQ &RP P XQIFDWRQ WN.@ KDYH
EHHQ VXSSRUMG WURXJK P RGH@Q) Z IW ERW 32" ' DQG 3LIRETXR LOFXGIQI XMQJ WHZ RUS KHS Z W
DGX@WXSSRUAGXUQ) P HDOP HVDQG S@® DQGH SERUQI WH32' ' HP RARQ SDUHVVR H SIHWWKRZ WH
IHHO

2 XUZ HHND FRP P XQIW RXWQIV RQ WH EXV FRQWOXH VR EH YHU SRSX@U 6VXGHQW DUH LGHQW QU
VI QUIFDOWSDAHY VSRWQJ FRP P XQIW KHSHWY DQG BRRNQI RXWRUI DYRXUW VKRSV DQG | RRG RXVBW

P DNQJ UHDOZ RUTS FRQOHPARQV Z WK WHUGDLQIQJ

/ HDUWIQJ $UD  SOFHV D VARQI HP SKDVVRQ FRP P XQIFDWRQ DQG VRADOWN@ GDUOIQI KRZ R LOWDRNV
SO\ FREAERWDWHY DQG BDUDWILRXIK SO\ + LIK VHQVRY QHHGV DUH P HAKLRXJIK YDUHG VHQVRU
DRAYMEV XMQJ UFH Z DU SDWID FHUHDOI &XU VKDYIQJ FHDP  EXEE®N DQG P RUH

: HBRNIRW DUG VR Z KDWAKH QH WRUAL KWEUQJV 1Q RXUYIEWDQWDQG EXV FOMARRP
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~Q /LWHUDF\ VWXGHQWY DUH FRQWLQXLQJ ZLWK WKH -DQH )DUL
H[FHOOHQW ZULWLQJ EHJLQQLQJ D FODVV LQIRUPDWLRQ ERRN |
1XPHUDF\ WKH FODVV LV HQJDJLQJ ZLWK WKH 1XPLFRQ SURJUDI
DQG H[SORULQJ ' VKDSHYV

'LWKLQ —QWHJUDWHG 6WXGLHY VWXGHQWY KDYH VKRZQ JUHDW
OHDUQLQJ DERXW ZDWHU LQFOXGLQJ DEWLYLWLHV VXFK DV EUI
FDUH SDFN ZDV VHQW KRPH VWHPPLQJ IURP VWXGHQWY FXULR
DQG WKH UROH RI ZDWHU DQG VRDS LQ FOHDQLQJ WKH VNLQ

5HFHQWO\ WKH FODVV KDV EHHQ OHDUQLQJ DERXW SROOXWLRQ
VWXGHQWY GHPRQVWUDWLQJ VWURQJ HQJDJHPHQW LQ WKHVH W
HPDLOV VRRQ IRU D SHUPLVVLRQ VOLS UHJDUGLQJ DQ XSFRPLQJ
ZHHN



Q/$  RXUWXGHQW KDYH EHHQ HOWXMDVWAFD@® HQIDILQJ 1Q P DWVWILRXIK WH XVHRI 1 XP IFRQ

VHQWRU WD\ V DQG KDQGV RQ P DASXOWHY 7KHVH UHVRXURHV KDYH KHSHG P DNH QXP EHUFRQPHSW P RUH
DFFHVME®! DQG HQWR\ DE® | RUHYHY RQH DARZ 1QJ WXGHQW VR H S®UH DQG EXIE WHUFRQI LGHQRH Z WK
FRXQM DQG SDMALVIQDIXQ IOMDPRHZ D\ -Q+$66 RXUFRP P XQIW GUYHV KDYH FROWOXHG VR EH D
KLIK@ KWZ W \WXGHQW DRAYHD SDUARASDWYJ 1Q SOQQIQI RXURXWQIV 8 MQJ 32" ' DQG 3LIRRTXR
AXGHQW FKRRVH GHVWODWRQV DQG VB DERXWZ KDWZ HVHH VAWHQIWHQIQJ FRP P XQIEDWRQ WN.@ DQG
LOGHSHQGHQRH 2 XUQMUDR | RFXV UHFHQWD KDV EHHQ RQ WH BMWHLY < DQG ( Z W BWRI P DRKLQJ

WDAQJ  DQG GMMUDPARYMAY VR KHS WXGHQW UHFRI QIVH DQG XVH WHVH BMWMUQDP H DQG VRXQGV

-Q/$ ZH KDYH EHHQ OHDUQLQJ WR EH FXULRXV :H KDYH OHDUC
ZK\ WKLQJV ZRUN DVNLQJ TXHVWLRQV PDNLQJ SUHGLFWLRQV C
H[SHULPHQWYV )RU H[DPSOH LQ 6FLHQFH VWXGHQWY KDYH EHH
KRZ REMHFWY DQG WR\V PRYH WKURXJK SOD\ EDVHG LQYHVWLJI
KRZ PRYHPHQW LV LQIOXHQFHG E\ WKH VKDSH VL]H ZHLJKW DQ
EHHQ OHDUQLQJ WKDW URXQG REMHFWY VXFK DV EDOOV DQG Z
LQFOLQHY :H DOVR H[SHULPHQWHG ZLWK GLIITHUHQW REMHFWYV

UDQJH RI REMHFWYVY LQ RXU $UW VXFK DV XVLQJ IO\ VZDWV WR F
SDLQW WR WUDFN WKHLU PRYHPHQW



/1$ KDYH FRQWLQXHG WR PDNH JUHDW SURJUHVV LQ WHUP ‘H
ERRNVY DUH VWDUWLQJ WR JHW KDUG WR FORVH ‘H ORYHG VKDU
WR YLVLW RQ PHHW WKH WHDFKHU QLJKW DQG KDYH FRQWLQXH!
FRPH FRPPXQLW\ HYHQW GD\V :H SDUWLFLSDWHG LQ WKH ODUFI
XS UXEELVK DW WKH ORFDO 5DLOzZD\ ODQGV /$ PDGH VRPH SRV
VWXGHQW RIILFH WKDW DUH GHVLJQHG WR PDNH HYHU\RQH WKL
QRW RQO\ E\ SLFNLQJ XS UXEELVK EXW DOVR EHLQJ PLQGIXO RI
GR IRU RXU HFRV\VWHP :H KDYH EHHQ H[SORULQJ FRPPXQLW\ JI
VKDUHG KHUE JDUGHQ ORFDWHG DW WKH UDLOZD\ SUHFLQFW DQC
DQG FRPPXQLW\ JDUGHQV WR DFFHVV VHDVRQDO SURGXFH 2Q O
VHVVLRQV DV SDUW RI RXU +HDOWK DQG &KLOG 3URWHFWLRQ &:
KRZ WR WUHDW FRPPRQ LQVHFW ELWHYV DQG EXUQV :H KDYH DO
WKH UHFRYHU\ SRVLWLRQ DQG FDOO SUDFWLFLQJ KRZ WR JL)Y
RXU HPHUJHQF\ FRQWDFW LQIRUPDWLRQ ZKHQ DVNHG :LWK WKF
KDYH EHHQ WDSSLQJ LQWR WKH KLVWRU\ RI 20\PSLFV E\ H[SORL
ORRNLQJ DW WKH GLITHUHQW *UHHN LQIOXHQFHYV ZH FDQ VHH LC
OLWHUDF\ VHVVLRQV [/$ ZLOO NHHS \RX SRVWHG RQ WKH DPD]I
EH FXULRXV DQG NLQG LQ WKH FODVVURRP



7TKWVWP /$  KDVEHHQ DRAYHO IQYROHG QD WDQIHRI FRP P XQIW | RFXVHG DRAYMHY KLIK@KWQJ WH
IP SRUBQRH Rl WDP Z RIN UHVSRQVELOW DQG SUDPWDABDUQIQ) H SHUHQRHV

2 XUFRP P VP HQWR FDUQJ |RURXUHQYLLRQP HQWZ DV HYIGHQWZ KHQ Z H SDUARSDIMG LQ &BDQ 8 S $X\VIADID
' D\ DWAH5DIA D\ / DQGV 6VMGHQW Z RUNHG VRIHWHUVR KHS NHHS RXUFRP P XQIW VSDAHV FBDQ DQG WG\

. IWIQ RXUVKRRO/ $  \WXGHQW UHIXOUD FROPWHR FOQJ 1LRP FOMARRP V FRQMEXWQJ VR RXU
VXWWBIQDELDN HIRWV :  HYH DOR VBNHQ RQ WH UHVSROUELDV Rl FRPAMI OXQFK RUGHWY/ ILRP WH KLIK

VAKRROI RWMUQJ LQGHSHQGHQAH DQG WDP Z RWN

$GEMRQD® AXGHOW DLH LQYROHG LQ FRXQWQ) FDQV FRIAMG | RULHR FIR 1 XQGV WDIVHG DUH EHIQ) SXW
VRZ DUGV RXUJ LDGXDVMRQ FHBEWDARQVY JIYIQJ D UHDOTH SXLERVH VR RXUH IRUV

: HKDYH DOR @XQFKHG RXU&RRNQJ DQG ) RRG 6KRS 3WRIWDP  Z KHIH WX GHQW KDYH WH RSSRUMQIW \R

SOQ EXGIHWDQG WKRS | RULQIUHGIHQW 7KLY SLRIWDP  VXSSRUN WXGHQW 1Q GHYHBSIQ) HWHQWDOT H WN.@Y
VXK DVEXGIHWQI SLREGP VROIQI DQG FRP P XQIEDWRQ LQ D UHDOTH FRQM W

2 XUGDLQIQI FROAOXHV 1Q WH FOMRRP  Z W D IRFXVRQ QXP HIDR DQG @MIDR 8 MQJ 1 XP IFRQ Z HDWH
LGHQW LQUJ DUHDV VR VWHQIWHQ RXUXQGHUAMIQGIQU RI QXP EHWY HQVXUQJ D VRAG P DIKHP DAFDO
IRXQGDMRQ -Q @MUIDR  \AXGHOW FROAOXH VR GHYHRS WHUUHDGIQ) FRP SIHKKHOMRQE\ H SRUQJ D YDUHW
Rl W[ W DQG Z RINQJ RQ FLHDAQI WHURZ Q Z UMAMQ SIHAHV

: HDWH SWRXG Rl WH HIRUNV DQG DFKIHYHP HQW RI DOAXGHOWIQ/$  DVWH GHYH®RS YDXXDE®I W@ |RUQH
DG BDLQ]
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