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BIOFH )$1$ KDV FDWHG RXWD WQRYDWRQ SURMFWDFRW W IDFIOWHY Z MK \SHFIDO
HP SKDMV RQ WH \SDFHV GUHFW XVHG E\ FKIGWQ DQG DGROIMHQW 7KLV \ HDU ZH
\KFFHWIX® FRP SGIWG WH SIRMFWDFKIHYIQ) D WJ QUEDQMP SIRYHP HQWOQ WH TXD@V Rl
WH HOYILRQP HQWDQG I1Q WH Z HGEHIQI RI WRWH Z KR X\H WHP

' XUQ) 3KDVH  ZH FUHDWG D P XGEXQFWRQDOWSDFH IRUP XME FOWHY WHWDS\ \HWRQV
DQG IOMWM ZRW H[ SDQGIQ] RXU S FKRVRFIDOFDUWH FDSDFIW : H DGR VAHQI WHQHG
IQMODORSHIDWRQVE\ VHWI XS DQ RIIEH DQG WRWDJI H DWD IRUWH J HQHIDOHLYIEHV DQG
P DIQMQDQFH WIDP V D WRWDJ H IRRP  IRUP XMEDAQWAXP HQW DQG D GHGIEDWG Z RUWSDFH
Z M WRWDJ H IRUMH ) RUMU) DP 1® 3URJ IDP \WDP

' XUQ 3KDH  Z H UWHP RGHBIG WH RIIIEHVIRUSM FKR®J\ \RFIDXZ RUN DQG WH FKIGWQN
KRP H FRRWGIQDWRQ P SIRYIQ) FRQGMRQV IRU IQMGMFISEDY Z R DQG HQKDQFIQI WH
TXD@V Rl \KSSRWSRYIGHG R FKIGUHQ DQG IDP 1@V

' XUQJ 3KD\VH  ZH FDWHG RXWD IX@UHORYDWRQ RI WH NWWKHQ FUHDWQJ D \SDFIRXVDQG
Z HOYHQAD\WMG DWD HTXISSHG Z M P RGHW) DSSM@QFHY WDWWHDP @H IRRG SUHSDIDWRQ
SWRFHWHVDQG P SIRYH Z RINQJ FRQGIMRQVIRUBI |

VDML QH[W HDU )$1$ Z I@RFXV W HIIRW RQ SWYHQWH P DIQMQDQFH RI W | DF LAV [Q
RGHU VR HQWXW \DIH GUQLHG DQG DSSURSUDW \SDFHV \KDW \XSSRW \WH KROME
GHYHBSP HQARI FKIGUHQ DQG DGRONFHQW
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2 XUYRGQMHWYSO\ DQ IQYDEDE®! REI 1Q DGYDQFIQ) RXUP MIRQ $WS$1$ WH\ J HOHRX\O
J YH WHIUMWP H DQG FDUH \R KHS HYHU FKIG IHHOYDGHG DQG [P SRUBQW: W FRP P WP HQW
DQG FUIDWIW WH\ \XSSRWWWH SOQQQJ RI WFUHDWRQDODQG HGXFDWRQDODFWIMHY DQG
KHG FWDW RSSRWMQMHY WDW VAHQI WHQ FKIGWQY \HOHWMHP DQG EURDGHQ WHIU
H[ SHUHQFHV

5HQDFHUYDS WA\
SWRYIGIQ) HP RWR
& KUDQ YDGHV

FRQAEXWY \R \WH

\VXVRQ D W XOUEDW H\SHFID® GXUQ) Z HHNHQGV
RW7KURXJ K WHIUHGXF DWRQDOSDFHV WH\ SURP RWM

SUQFISEIV \KFK DV UHN\SHFW \RGDWN DQG KRSH
QARI WH FKIGWQ DQG DGRBNFHQW

IRU* RG D
QM GHYHRS

7KIV\ HDUZ H DGR WF SSRW\RI 7KH 6REGDUV 4 XI®/DQ RU DQJ DWRQ WDWP DGH
DQG GRQDWG D EOQNHWIRUHYHY FKIG DQG DGRBIVFHQMOQ WH 5HVGHQWO3WRI IDP  DQG
) RWMU) DP L@V DVZ H@DVIRUWH Z RP HQ DW+RJ DUO DU DW® 7KIV.J HWXUH UHS BIVHQOWMG QRW
RQD SK\VEDOZ DWP W EXWDGR D \BQJ E® H[ SBIWRQ RI FDW DQG FEHQHW Z KIEK WH
FKIGUHQ J BIDWD HQR\ HG

Q FRMERWWRQ Z W RWHU IQWAMWRQV DXWR FDW RXWDGRSWRQ SWRIWP V ZH
DFWHO SDWFISDWG IQ \SDFHVIRUMHI BIFWR FKIG SIRMFWRQ J XIGHE@HY ' IDZ IQJ RQ RXU
H[SHUHQFH ZH FRQAEXWG WFRP P HOGRMRQV DIP HGlDWWAHQI WHQQJ SWDFWEHV \WWDW
SURP RWM GHIQWAMWRQD@ DWRQ DQG SURUMYH WQVZ HOEHIQ! DQG \HFXUH DWBFKP HQW

© H DGR SDWFISDWG 1Q D WVHDWFK SIRMFWZ IK & )$ & HOAR ,QMLOD] IRQDGI SHUGQIDQ ID H
O )DP UM R KLU KO KWWH | WH KUK GIYH® RI S FKIDWE P HGIEDWRQ DP RQJ
FKIGWQ DQG DGRBIVFHQW XQG SIRMFWRQ 7KH REMFWH IV\R X\H WLV IQIRWP DWRQ R
GHP RQWADW WDWP DQ Rl WHWH FKIGUWQ GR QRWQHHG P HGIEDWRQ DQG WDW\RP H
GIDJ QR\HV DU IQDGHTXDW DVP DQ\ RI WHIUEHKDYIRW DQG HP RUWRQDCG\ HI XOWRQ \IMP
IRP WH P SDFVRI WDXP D RQ WHIUGHYHBSP HQW




%4HQHI LELDUHV

' XUQJ ZH FROMXHG [P SGIP HOQMY WH SWRIWP V IRU SHWRIDWRQ RI 50KW ) RUMU
)DP I@V $ GRSWRQV WH &R ) XQGHG (DWW & KIGKRRG & HQMU DQG +RJDUO DUDWR $ FIRW DO
WHH \HYIEHV Z H IRFXVRXUHIIRWRQ HQXUQ) \DIH WBE® DQG SIRWFWH HQYILRQP HQNZ KIBI
SWRP RWYJ WH KROMWF ZHQEHIQ) DQG GHYH®SP HQNVRI WH FKIGWQ DGROIMHQW DQG
SUHI QDQWZ RP HQ Z H \HLYH
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7KH FKIGUWQVKRP H Z H \HYHG FKIGUWQ DQG DGREVFHQWDQG IDP IMHV

7KH FKIGWQ DQG DGROGNFHQW Z KR DUlYH DW)$1$ FRP H IIRP  GILIHIHQWFRQM[ W FIMHV DFIRW
&RBP EID DQG IDP I® WAKFWUHY EXWIKH\ \KDUH KIMRUHV\KDSHG E\ DGYHWW ) RUMLYUHD\RQ Z H
GHVI QHG DQ HP RWRQDO WHFRYHY SWRIWDP R KHG WHP WHIXOW WHW SURFHW GILIEX®V
P HP RUHV [1QG \DIH Z D\ VMR H[ SUHWWHIUIHH@ V DQG WHIUDP H WHIUH[ SHUHQFHVAR WH\ FDQ KHDO
DQG WHEXIG D SRWMYH \HQ\H RI VHO

2 XU P RGHORI FDW IQMJ DWWV WH P IQG" ERG\

FRQOHFWRQ  ERG\  DZDWQHW  FUWIDWH

H[ SUHHWRQ EWHDWIQI WFKQTXHV DQG SUDFWEHV
WDWJI HQHWDW D \HQWH RI \DIHW : H X\H \RP DWF

WHWDS\ (0'5 (\H 0 RYHP HQWNV' HVHQWYDWRQ
DQG S5HSUWRFHWIQJ DWWWHWDS\ DQG 76, 7KXW
YDHG SHOWRQDO ,QMYHOMRQ : H WDIQ
FDUHILYHW DQG SRIHWRQDY IQ 76, WWRXIK
P ROKO® ZRUWKRSY WDW SIRYIGH WDWJ IHV \R

EXIG WKWADQG SURP RWM \HF XU DWBFKP HQAZ KI®|

P HHWY HDFK FKIGcV HP RWRQDODQG EHKDYIRWDO
QHHGV

TKIRXIK SO\ BRXWHV DQG GDIO® @H FKIGUHQ Hf SHUHQFH WBHSHDW G P RP HOQWRI FEVHQHW \DIHW
DQG DIIHFWRQ WMDWKHS WHP UHI XOW WHIUHP RWRQV DQG EHJ IQ VR EXIG KHDGY{\ DWWFKP HQW
: KHQ QHHGHG Z H SWRYIGH IQGLYIGXDCRUIDP 1® VXSSRWWDQG FUHDW J IRXS \SDFHVWDWKHS WHP
QYL DWM WDQMRQV VXFK DVJ RRGE\ HV QHZ DUWlYD® DQG FHBOIEWWRQV DA D\ VHQUXWI WH\ IHHO
\XSSRWMG

2 XUJ BHDWIVE KD@IQI H FRQUDXHVVR EH GHHSHQQJ WH GHYHRSP HQWRI \HFXUH DWDFKP HQW : H
DP VR IXUMHU VAHQI WHQ RQH RQRQH WHOWRQWKISY H[SDQG MBIl WDIQQJ DQG IQFRISRUDWM
KHIDSO\ p \R WDWHYHY FKIG FDQ H[ SHUHQFH KHD@®\ DQG SIRWMFWH BOWRQKISV WDWP DNH
WKH KHD@Y SRWE®!

$VWWKH \DP H W H Z H \KSSRWFKIGHQ I1Q GHYHRSIQJ WHIUQ@H SBRMFW WBWJ DVWWMKH DIH RI ML
KHSGIQJ WHP GMRYHUWHIUJIQOMUHW WEIQW DQG GUWHDP V @ H JXIGH WHP WR UHFRJQlIH WHIU
DEIOWHVDQG EXIG J RDO'WDWF RUHS RQG VR WHIUMMI H RI GHYHB®SP HOWY4HJ 1IQQIQJ DWDJ H V¥ HOH
WH\ GHHSHQ WL SIRFHW WUWRXJ K YRFDWRQDODWHWP HQW DQG IQMYIHZ V WDWKHGS SWRYIGH
J LHHDWIUF OWN DE RXVWMHIUIXMUAH

7KV \XKSSRWWEHJ IQV IQ HDW FKIGKRRG : M VRGGBIV ZH SWRYIGH HDW® WP XOWRQ DFWYIMAHY \R
IHQI WHQ FRJQWH P RWRU DQG \RFIR HP RWRQDOGHYHBSP HOWJ LYIQD WHP VRQJ |RXQGDWRQV
IRUJWRZW : KHQ QHHGHG WH\ DGR WFHLYH \SHFIDQHG WHUDSHXWE \XSSRWWWDWE HOHIW WHIU
GHYHBSP HQAIWRP \WH HDUAKDI HV



$V FKIGWQ SWRIWHW DQG DFFRWGIQI VR WHIU IQGIYIGXDO QHHGV Z H VAHQI WHQ WHIU KROXME
GHYHBSP HQNWWRXJ K SK\ MEDO \SHHFK DQG RFFXSDWRQDOWHUWSIHV DV Z HODV DFDGHP IE
\XSSRWWR HQKDQFH WHIUFRJ QWH W@ DQG \FKRROSHURW DQFH ,Q WV Z D\ FKIGWQ EHOHIW
IRP DQ IQMBLFIS@DY \WMDP WDWDFFRP SDQHVWHP FEHO DQG SHURQD® HQWUQ FRQUWDXIW
DQG FRKHUHQFH WURXJ KRXWHDFK WiJ H Rl WHIUGHYH®SP HQW

,Q DGGMRQ DOFKIGUHQ SDWFISDW 1Q DFWMAHY WDWHQUEK WHIU GHYHRSP HQWDQG Z HQEHIQJ
\KFK DVSK\ VEDCHGXFDWRQ P XME FOWHV UHFBDWRQDCRXWY V DQG FHBIEWDWRQY 7KHVH DFWIWAY
SWRP RWM GMFIS@H FUHDWYMW WDP Z R DQG WH HQR\ P HOAVRI SRWMYH H[ SHUHQFHV EH\ RQG
WHIUGDI® IRXWHV 7KIV\ HDU Z H DGR KDG WH RSSRUXQW VR DWMQG D FROFHWE\ WH & REP EIDQ
EDQG $ WMUFIRSHOGRV Z KHW HYHW ROH HQR\ HG GDQFIQI DQG MQJ IQJ Z KIGI DGP 1) WHIMDGIQW

YJIRP WH QXWMRQ DWD ZH IQDXJ XIDWG RXUQHZ NWKHQ DQG \MHHQI WHOHG WWE®I P DQQHWY
DP RQU ERW FKIGWQ DQG DGXW : H DER SURP RMG JHWR Z DWW FDP SDL] QV WDWHQFRXUDJ H
KHD@®\ HDWY KDEWDQG J WDWUDZ DUHOHWDERXWIKH YDGH RI IRRG DQG UIRXUFHV 7KIVZ RWN IV
FRHO® FRQOHFWG Z W FDUQJ IRUWH \SDFHV Z H IQKDEIWWMDFKIQ! FKIGUHQ WDWRIGHW® FOIDQ

DQG B\SHFWG HOYILRQP HQWDUW SDWRI WHIUZ HOEHIQ) DQG KROME GHYHBSP HQW

$VWWH \DP HWP H ZH Z RW Z M IDP L@V \R WHQI WHQ WHIUSDWOMY NG DQG \KSSRWMKHP  1Q
EXIGIQ) \HFXUH DWDFKP HQW SURP RWQJ SIRWFWH WRE® DQG QXWMUQ) HQYILRQP HQW

2 XUIQMGMFISE@DY WDP Z RUW IQ FEVH FRMERWDWRQ VR \XWIDIQ WLV HIIRW 7KH FKIGWQ KRP H
WDP WHYIHZ VHDFK FD\H P RQMO® DQG GHYHBSV IQGIYIGXDQHG FDUWH SOQV : H DER DXVRP DWG
RXUGDWED\H \R [P SIRYH WH \FKHGX@YU RI P HGIEDCDSSRIQR HQWDQG WH IR®Z XS RI \HWYIEHV
DQG FDWH



7KH ) RWMU) DP 1®© 3IRIWP [WRP -XO WR ' HFHP EHUVHWYHG FKIGUWHQ DQG Z RUIHG Z IW IRWMU
IDP I@HV

(7KH YRWMU)DP I® 3WRIWDP Z HBRP HV FKIGWHQ IlRP QHZ ERWV VR HL KWA HDWV RG Z KR KDYH
H[ SHUHQFHG DEDQGRQP HQWRUW KW YIROMRQV ,QWMDG Rl EHIQ) FDWG IRUIQ DQ IQUAMWRQ WH\
UHFHLYH FDW Z IWIQ D WP SRWDW IDP I® Z KI®I Z H Z RUNVR UHWRUH WHIUWD KW

/) RWMUIDP I@VDUW WH KHDWRI WIVP RGHO: W J HOHURVW
DQG FRP P MW HQV WH\ RSHQ WHIU KRP HV VR SWRYIGH
WDEIMV \DIHW DQG OXUMUQ H[ SHUHOFHV WDW KHGS
FKIGWQ WHIDIQ WKW DQG EHJIIQ EXIGIQ) KHDEM\
DWOFKP HQN )RU )$1$ WLV SWRIWDP WHSBIHQW D
FRP P WP HQMR FKIGWQ R WHIUEIR®J [EDODP I®HV Z KRP
ZH \XKSSRW IQ WHIU IWHQI WHQQJ SWRFHWHY DQG R
\RFIHW Z KIEK Z H IQYIWM \R SO\ DQ DFWH R 1Q SIRWMFWY
DQG FDUQJ IRUFKIGUHQ

. H FROMDXH R IGHQM DQG HYDGDW QHZ IDP IBHV \R

H[SDQG RSSRWMQWAHV IRU FKIGWHQ VR JWIRZ XS IQ IDP I®

HQYILRQP HQW

 H \XKSSRWIRWMU IDP IBHV WRXIJK P RQXO® WDIQQ] UWHIXOU KRP H YMW DQG FRQUWXRXV
P RQWRUQ) RI HDFK FKIG/ GHYHBSP HQVDQG Z HOEHIQ) $WWH \DPH WH ZH ZRW Z W
EIR®J IEDOIDP I®HV R \WHQI WHQ WHIUFDSDFMAV DQG \KS SRWWHXQILEDWRQ SURFHWHY Z KHQHYHU
SRWE®

: HDGOR RUDQIH WHFUWHDWRQDCOF WAV R MAHQI WHQ WH ERQGV EHY HHQ IRMMUIDP IHV DQG WH
FKIGUHQ 1Q WHIUFDUWH DQG VR FUHDW SRVMMYH P HP RUHVIRUWH FKIGUHQ Z H VHYH



7KH $ GRSWRQ 3WRI WP J XDWOQMHG WH W KWRI FKIGUHQ DQG DGRBIVFHQWVW JURZ XS IQD
IDP 1®

$V SDWWRI WH SUHSDWDWRQ DQG HYDGDWRQ SUIRFHW IRUIDP IV 1Q & REP EID  IOMUHWMG 1Q
DGRSWRQ Z H RIIHUGI DAQIRWP DWRQ VHWRQVHYHY WUHH P RQWY 7KHVH VHWRQVIQIRWP IDP IGHV
DERXWWH DGRSWRQ SURFHW WH FKDUDFWUMAEY DQG QHHGV Rl WH FKIGUHQ DQG DGRONFHQW
DZ DM IDP @V DQG WH WMSVHT XIWHG |IRUD FKIG VR EH G1J D® GHF OWHG DGRS\RE®!

u . $V SDWRI WH SUWSDIDWRQ DQG HYDGDWRQ
ofrt,v-[|;nmv; 7t ]- I why  SWFHWIRUIDP IV IQ &R®@P EID IQMBMMG 1Q
oug - |lmyv; wionv % U DGRSWRQ ZH RIIHU ®lJ DOIQRW DWRQ \HWRQV

| -]1;7  HYHU WWH PROMV 7KH\H \HWRQV IQRWP

*V %} 1 H7ur IDPIHV DERXW WH DGRSWRQ SURFHW \WH

otrt;v-||;nv;7 -nv FKDUDFWUMMFY DQG QHHGV RI WH FKIGWHQ DQG

rur-uw|mm%othy ory  -706 VLNV DGRENFHQW DZ DM IDP IV DQG WH WSV
WTXIWHG IRUD FKIG \R EH GUJD® GHFOWG
* .o DGRS\WE®I
m; um |omt
=| th _7| ‘b otol Ob m=1| hb\

-frw -t ~7or [m ZRUWKRSV IQ ZKIEK IDPIBV H[S®WH WHIU
u-=nd ;7 GHFMRQ VR DGRSW DQG GHHSHQ WHIU
XQGHWQGIQ) RI DGRSWRQ FKIGUWHQY @H KIMRUHY DQG WH HP RWRQDOP SDFWRI \VHSDUDWRQ
IRP  WHIU EIR®J IEDOIDP @V ) DP IV DOR WHFHIYH JXIGDQFH RQ WH HIIHFW RI WDXP D RQ

FKIGUHQ DQG RQKRZ R EXIEG \DIH DQG SIRWIFWH WHOWRQWKISV

3 FKREJ MV DQG \RFIDOZ RUHLY SWISDUWH FKIGWQ IRU DGRSWRQ E\ \XKSSRWMQI WHP 1Q
XQGHWDQGIQ) DQG HP RWRQD@ DGMWD) VR WH WDQWRQ IQR D QHZ IDPI® 7KIRXJIK
IQGLYIGXDOSM FKR®J IEDOKSSRWDQG DJ H DSSIRSUDW J XIGDQFH WH\ KHS FKIGUHQ SURFHW
WHIUQH WRUHY H[ SUHW WHIUIHH@Y V DQG EXICG WDOME H[ SHFVDWRQVDERXWDP I® @H : KHQ
WH DGRSWH IDP I® @HV IQ DORWHU FRXQW ZH DAR KHS FKIGWQ XQGHWDQG FX@DO
GLLIHUWHQFHV VR \KSSRIWD W\SHFWXODQG FRQWFIRXV DGDSVBMRQ ' XUQJ WLV SURFHW [DP 1@V
DQG FKIGUHQ \KDUWH WRXWHV FHBEWDWRQV YDAHV DQG KRXHKRG XGNV Z KIBI GMFXWQJ

H[ SHFVBMRQVR |RUMUD \P RRW WDQUMRQ DQG WH GHYHBSP HQWRI \HF XU DWBFKP HQW

J—QF




: H FRHO P RQMRUFKIGWQ DIWIUDGRSWRQ
WRXIK IR®Z XS WISRW DQG SWRYIGH
IDP IV ZIM \VRR® \R KHS WHIU FKIGWQ
GHYHBS \HOUHI XDWRQ N DQG HQI WHQ
HP RWRQDCERQGV

,Q DGGMRQ ZH XQ DQ RQIRIQJ SWRRIWDP R
IGHQM\ SWISDUW DQG \XKSSRWVIDP I®HV IRU
FKIGWQ Z W \SHFIDOQHHGV ,Q FRRUGIODWRQ
ZW IQMODWRQDO DGRSWRQ DJHQFIHV ZH
WHFXMWDQG FAHO \KSSRWVDP L@V Z KR DU
Z 1@ DQG SWSDWG W XQGHWDNH FRP SO

DGRSWRQV SWRYIGIQ) WHP Z M \SHFIDQHG
JXIGDQFH DQG \RRW

7KV HIIRW EHQHIW FKIGWQ Z W P HGIEDO
FRQGMRQV GHYHRSP HQBO RU HP RWRQDO
FKD@IQJ HV DV Z HODV FKIGUAQ RYHUWH DJ H

RI WQ DQG VE@Y JWRXSV H[SDQGIQ) WHIU
RSSRUWXQWAV \R JIRZ XS IQ D ®YIQ) DQG

SIRMFWH IDPI® * IYHQ WH \JQLEDQW
GHF@H IQ DGRSWRQV )$1$ KDVIP SGIP HQMG

P X@56 IQUWDWHY VR \HDWFK IRU IDP L@V IRU
FKIGWQZ KR GR QRW HWKDYH RQH

7KV \ HDUZ H Z HW{ XQDE®I \R P SGIP HQWMH
KRV ADWAJ\ . QWMDG Z H WDYH®IG \R /D
' RDGD 0 DQIDBV DQG &DQ VR P HHW
FKIGWQ DQG DGRBNFHQWZ KR DU Z DM IRU
D IDP I® DQG \R FRRUGIODWM Z W IQMDDWRQDO
RUDQIDWRQV VR KHS IGHQW\ IDP I®HV IRU
WHP

$ ORI WLV Z RU RI DWHWP HQW FRRIGIQDWRQ
DQG SUHSDWDWRQ KDV OIG WWWRQJ |RXQGDWRQV
\R WDWQH[W\ HDU ZH FDQ IP S®IP HQWWH
KRWJ VADWAJ\ DEWDG DQG H[SDQG WH
QXP EHURI \XKMPE® IDP IHV Z I@J VR DGRSW
FKIGWQ DQG DGRBNFHQW ZKR WMDGR QRW
KDYH D IDPI® DQG ZKR KDYH \SHFIDO
FKDUDF\WUMEVDQG QHHGV



7KH FR IXQGHG ' D\ FDUH SURYIGHG \HIYIEHVWURXJI KRXWMH \ HDUR ~ FKIGWQDQG  IDP IBHV
)$1$ V&R ) XQGHG 3UHWKRRAVD \SDFH Z KHWH FKIGWQ IIQG FDUWH SIRWIFWRQ DQG RSSRUNQWAHY
IRUBIDWQIQ) IWRP WH HDUWHWM HDWRI @H 7KHW Z H \XSSRWWWHIUFRP SBHKHQUYH GHYH@®SP HQW
WURXIK SO\ H[ SRUDWRQ DQG P HDQQJ IXCHGXFDWRQDCH[ SHUHQFHV Z KIB! Z RINQI KDQG 1Q KDQG
Z M WHIUIDP I8HVVR VAHQI WHQ \DIH DQG QXWXUQI HQYILRQP HQVWDWSRP RW KHD@®M\ J URZ W

)$1$V &R)XQGHG 3WIMFKRRO IV D \SDFH Z KHUA
FKIGWQ 110G FDW SWIRWFWRQ DQG RSSRWXQWAHV IRU
GDWQ) IRP WH HDUWHW\HDW Rl @H 7KHW ZH
\XSSRWWHIU FRP SBHKHQMYH GHYHBSP HQW WURXJ K
SO\ HS®RWWQ DQG P HDQQIIXO HGXFDWRQDO
H[ SHUHQFHV Z KIBI Z RINQJ KDQG IQ KDQG Z M WHIU
IDP I@VVR VAHQI WHQ \DIH DQG QXWXUQI HQYILRQP HQW
WDWSURP RWM KHDGX\ J URZ W

$WWH SUHVFKRRO FKIGUHQ GHYH®BS IXQGDP HQROQH

WO 7KIRXJK \KDWG SO\ WH ®DW VR \RFIDQH

H[ SUHWWHIUIHH@Y V BARGH FRQEWUH\SHFWK® DQG

WFRIQIH RWHWY : MIQ D WKF\MWHG DQG FDUQ

HQYILRQP HQW WH\  VAHQI WHQ WHIUDXVRORP \  MIMQQJ WO DQG FRQIGHQFH EXIGIQI ARQY
IRXQGDWRQVIRUKHIUDFDGHP IE RXWQH\ DQG SHURQDASHYHB®SP HQW

7KV \ HDU \MDFKHWY IQFRISRIDWMG DWDV D FHQWDOSHGDJ RJ IEDOVRRO XMQI GDQFH  SDIQWY
GWDZIQ) DQG RWHU FUDWH H[ SUHWRQV \R \MHQI WHQ ®DWIQ) DQG KROME GHYHBSP HQW
7KIRXJI K WHWH H[ SHUHQFHV WH\ SWRP RWMG [P DJIODWRQ \HOWMYIW DQG \HOH[ SUHHWRQ KHGIQJ
FKIGUWQ 11QG 1Q DWD \DIH Z D\ \R FRP P XQEDW WHIURXJ KWDQG HP RWRQV $ WWIF DFWIWAVDER
IRWMWG FROFHOADWRQ GMFIS@H DQG WDP Z RN FROAEXWY \WJ QUEDQW VR WHIU FRJ QMYH
HP RWRQDODQG \RFIDASHYHRSP HQW

(YHU PRQOM RQ WH OW)UGD\ ZH FHOEEWDW
e LIHWQW D\ f D SO\ IXODQG HGXFDWRQDOWSDFH
ZKHWH FKIGWIQ ®DW DERXWD \SHFLE WHP H
GUHWDFFRWGIQ) R WH \RSIE DQG SDWFISDWM [Q D
YDUHW Rl DFWIMAHV GHMI QHG VR VHQI WHQ WHIU
RYHUD@GHYH@SP HQW 7KV \ HDU RQH Rl WH P RWV
P HDQQJ IXOHYHQW Z DV ( QYILRQP HQW' D\ Z KHQ
ZH SOFHG \SHFIDOHP SKDWY RQ WH P SRUDQFH
RI SIRWMFWY QDWW WF\ F@J DQG FDUQ IRU
UIRXEFHV SURP RWQJ W\SRQVE®I KDEW DQG ®YH
IRUMH HQYILRQP HQW



3WRIHWRQV' D\ Z DVDGR H\SHFID® P HDQQJ IXOD@Z IQ) FKIGUHQ VR H[ SBUH GLLIHBQMRH
SDWYV WHQI WHQ WHIULVHO HMHP  DQG UWHFRJ Q1H WH YDOH RI VHIYIQ) RWHLY 7KURXJ KRXW
WH\H DFWIMAHY Z H BIQIRFHG NH\ P HWDJ HV \KFK DV BWASHFWWDP Z RUN HQYIRQP HQWO
FDW DQG SRWYH FRH[MMQFH IQMJDWY ®GDWIQ] ZMW HQDJIQ) DQG P HDQQIIXO
H[ SHUHQF HV

3DUHQWOSDWFISDWRQ FRQOWDXHV VR EH D IXQGDP HQWOSIMURI WH SUWHVFKRRO 7KV \ HDU
SDWQWZ HW DFWHO IQYROHG 1Q SOQQQJ DFWMAHY GHP RQWADWY WH DIIHFWRQ WH\ 1HHO
IRUWH SU\FKRRODQG WHIUBFRI QUWRQ Rl W SRMMYH 1P SDFWRQ WHIUFKIGWQ 7KH\ IHHO
SWRXG \R EHBQI R WIVFRP P XQW DQG J HOHIRX\® RIIHUWHILVXS SRIDQG FRMERWDWRQ [Q
YDURXVIQUDWYHY WHQI WHQIQI WH SDW@HUKIS EHVE HHQ IDP I@VDQG WH SBIFKRRO

Q WH SDUHQNWDIQQ) HWRQV ZH IRFXVHG WL/ \ HDU RQ WAHQI WHQQI WHIU (R®I DV
SIRWMFWH FDUWHJI IYHW E\ SUIRP RWY GMHD\H SUHYHQWRQ KHDEGM\ QXWMRQ DQG YIRGIQFH

|UHH HQYILRQP HQW : H UWHIBIFWG RQ BI\SHFWXOSDUWHQWMY DQG SRVMMYH GMWFIS@H SIRYIGIQU

SIDFWFDORR®\R KHS SDBQOW\XSSRWWKHIUFKIGUHQ Z M J BIDWUDZ DUHQHWDQG FDUH 7KH
BA\XK@VLY WH GDI® ZHQEHIQ) Rl WH FKIGWQ ZKR JWRZ XS IQ \DIHU P RW WBE®G
HQYILRQP HQW Z KHW KRP H DQG SUHVFKRROMIQRIFH RQH DQRWHU \KSSRWW  WHIUKROME
GHYH®SP HQW



$W+RJDUO DUDWR WFRIQIQ WH GHF@H 1Q EIW UDWV MOFH ZH OXQFKHG RXU
SUBYHOMRQ @H GHWJI QQJ SUHYHQWRQ FDP SDLJQV RXWHDFK DFWMHV DQG FDW Z RUWWKRSV
WDWHDFKHG ~ SDWFISDQW

© IWIQ RXUVKSSRWWWHIYIEHV IRUS WHJ QDQWZ RP HQ H[ SHUHQFIQ) FRQIGWZ W WHIUS I QDQF\
Z H D\MMMG IRXUZ RP HQ

' XUQD +RJDUO DU DU SIRYIGHG FRP SUHKHQMYH
KSSRWWWR IRXU SUHI QDQWP RWHLY RITHUQ) QXWIARQDO
IRBZ XS SHURQDOHG JXIGDQFH DQG Z RUWKRSV RQ
KHD@\ OQXWMRQ GXUQ) SWIQDQF\ WH SRWSDWMP
SHURG DQG WH IIAP RQWVRI WHIUFKIGBQ @HV 7KLV
\XSSRWDGR IQFGGHG DWMBQFH 1Q DFFHWQI WP HO
KHD@¢ \HWYIEHV SWRP RWY WH H[HFLMH Rl WHIU W KW
DQG WAHQI WHQQJ WHIU SK\ MEDODQG HP RWRQDOZ HO

EHIQU

Q DGGMRQ ZH [P S®P HOMG D &RP SUHKHOQMYH
DIQQ) 30Q IRFXVHG RQ VAHQIWHQQI WHIU @H
SIRMFW YRFDWRQDAGHYHBSP HQVDQG SHIRQODMOG

VRFIDOW@' 7KWIRXJK HGXFDWRQDOWHWRQY ZH SWRP RWG VHOFDW FROWXFWH FRQ@W

UHRGUWRQ DQG WWN SBHYHQWRQ FRQWEXWY R WHIU DXVRQRP\ DQG HQDE@Y IQRWP HG
GHFMRQ P DNQJ |RUMHP \HIHVDQG WHIUFKIGUHQ

" XUy ZH VWAHQI WHQHG WH SWRP RWRQ RI WWH +RIJIDUO DU DWW 3WRIWP DV D NH\
VADWI\ W H[SDQG DFFHW IRU ZRP HQ H[ SHUHQFIQJ FRQ@WZ M WHIUU SUHI QDOF\ W
FRP SWHKHQMYH \XSSRWWMDWH\S HF WWHIUKHD@ DXVRQRP \ DQG GLJ QW

© H IQFUHD\HG RXWHDFK 1Q XQYHWMAHV KHD@M IQWAMWRQY DQG GLIHIHQMBRFDOMY 1Q 9R] R
DQG P XQFEISDGMV 1Q &XQGIQDP DD DMQJ DZ DWHQHW DP RQJ SWIRIHWRQD® DQG WH
EWRDGHU FRP P XQW DERXW UWHSURGXFWH WKW DQG \XSSRW DEMWDWHY 1Q FDWHV Rl
XQSOQUHG SWHI QDQFIHV : H DER HWDEQKHG SDWRHUKISVZ W WH P XQEISDQJ RYHIQP HQWRI
0 RVTXHWD DQG 0 HWBV GHO&RBIJ IR Z KIEK D@Z HG XV\R H[ SDQG HDW FDVH IGHQMIEDWRQ

DQG WAHQI WHQ IQWAMWRODOXS SRINOHE RUW

$VD W\XWVZ H [P SOIP HQMG WH : RP HQXV &DW &\FOI ZIW D 6, TXWWDVHG 5HOWRQDO
QOMYHOMRQ DSSURDFK  \XSSRMQJ SUHIQDQW ZRP HQ EWDWHHGIQ) P RWHWY DQG
FDUHJ LYHWY 1Q D SURFHW WDWSURP RWV VHFXUH DWBFKP HQW WP HO \XSSRW DQG IQRWP HG
GHFIMRQ P DNQJ




7KH DWSWRIWDP DW)$1$ $WWZM /RYH EHIDQ DV D IXQGUDMQI ADWJI\ DQG RYHUWP H
HYROHG IQR D SIRIRXQG \SDFH IRUH[ SBHWRQ DQG J UIRZ W IRUWH FKIGUHQ 7KHW WH\ ®IDWD)
DUKE WIFKQT XHV.J XIGHG E\ SURIHWRQDCDWWV H[ SRUH WHIUFUHDWIW DQG GV RYHUVBGIQW
WH\ RIWIQ GIG QRWNQRZ WH\ KDG : H KDYH Z MPHWHG WHIUDWAME GHYHBSP HQADQG KRZ
WURXJ K DUWWVWH\ VAHQI WHQ WHIUVHO HMHP  11QG QHZ  Z D\ VR H[ SUHW Z KDWWH\ IHHODQG
\HH WHP \HOHV Z W J BHDWU FRQIGHQFH $WWH \DP H WP H P RUH DWW KDYH RRIQHG WLV
IQWDWH EHFRP IQ) F®VH D@HVIQ WH OYHVRI WH FKIGWHQ Z H VHWYH

(DFK \HDU WH SWRIWDP FRQFAGHV Z W DQ DWDXFWRQ WDWEUWQV WH )$1$ FRP P XQW
WRJ HWHU DIRXQG WH DWE RW FUDWG E\ WH FKIGWQ KHSIQ) HQXW WH SWRIWDP ¢V
\XWRIQDEIOW 7KIV\ HDU 1Q SDW@HUKIS Z WK & WQED Z H H[ SHUHQFHG D GHHS® P RYIQJ HYHQWQ
Z KIEK WH Z ROV Rl & R®P EIDQ DWW DQG WRVH FUDWG E\ RXUFKIGUHQ \KDWG WH \DP H
WBJH WZDV D SRZ HUXOWP IQGHU WDWDWVKDV WH DEIW VR WDQMRWP @HV DQG IQ\SILH
J HQHURVIW 1Q \KSSRUWARI WHIUIXVXUA

)$1$ DQG $PD$1$ ZRUHG VRIHWHU R FWDW \SDFHV IRU RSHQ DQG P HDQQJIXO
FRQYHUDWRQV DERXWDGRSMRQ : H RUDQIHG J DWHURIV Z KHUH SDUIHQW DQG FKIGWQ FRXG
\KDW H[ SHUHQFHV IHHOKHDWG DQG WHIBIFVWWRI HWHURQ WH VRSIEV WDWWKDSH WHIUSHWRQDO
WRUHY DQG IDP I® RXDH\V 7KIV\ HDUZ H KRWMG VE R DGRSMRQ IRXP V DQG ®RN IRZ DG R
FRQWDXIQ) WIVIQMDWH QH[ W HDU ,Q FRAMERWMRQ Z W RXUIUHQGVIWRP )DP IBHVRI )$1$ : 1<
ZH DGR RUDQIHG DQ DGRSWRQ SDQHOWDWRSHQHG DQ [P SRMPQMSDFH IRUGID®JI XH DQG
UHI BIFWRQ RQ DGRSMRQ

JUHQGVRI )$1$ DUIRXQG WH Z RWE DW D IXQGDP HQWOSIMURI RXUP MRQ 7KURXJ KRXWWH
\HDU WH\ ZRW Z M GHGIEDWRQ DQG FRP P M7 HQVVR SIRP RM QHZ SWRIWDP V \XKSSRW
UHORYDMRQV WAHQI WHQ P HQBOKHD@ \HYIEHV DQG FRQWEXWM VR WH RSHDWRQDOH[ SHQHV
WDWP DNH RXUGDI® Z RUN SRWE® 7KHIU J HQHIRVW J RHV IDUEH\ RQG [lODQFIDOVKSSRWV W
WS BVHQWD WBQJ IE® H[ SUHWIRQ RI \REGEDWN DQG FDW IRUHYHW FKIG Z H VHYH

WHFDXWH Rl WHIU A XKSSRW RXU FKIGWQ JWRZ XS 1Q ZDW HU \DIHU DQG P RUWH QXWULJ
HQYIWWRQP HQWZ KHWKH WH\ IHHOKHDWB YDBHG DQG WXSSRWMG ( YHU SIRMFWKDWFRP HVWR @H
HYHUY \SDFH WDWVIP SIRYHG DQG HYHY SWRJ WDP WDW URZ VVARQJ HUF DUHVWHIUP DWN



© H H[WIQG RXUGHHS DQG OMAY) JUDWXGH WR )DP IBHVRI )$1$ : 1< $PIVGH)$1$ ) DQFH
JUHQGVRI )$1$ 0 IQQH\RW )UHQGVRI )$1$ YRWGHDX[ DQG )UHQGVRI )$1$ YDEFHRQD : KR
KDYH WRRG E\ XV IDMIX® RYHUWH \ HDWY \XWRIQQJ RXUP MIRQ Z W J HOHIRRVW DQG YMRQ
WHIUMMDGI DWWXS SRIMQRWRQD VAHQI WHQV RXUZ RUNVRGD\  EXWDOR D@Z V XVVR @RN R \WH

IXWWUH Z M KRSH DQG BI\SRQVEION HQUXUQI WH FROWDXIW RI )$1$ IRUI HOHDWRQVRI FKIGUWQ
DQG IDP I®\V\R FRP H

: H DWH J DWIXORUWH SDWFISDWRQ RI WXGHQW IlRP P DQ. SWYDW WWKRR® Z KR FRP SGIW
WHILWRFIDOHWIEH Z W WH FKIGUHQ 1Q RXUFR IXQGHG SIHVFKRRMQG Z M WRVH @/1QJ DW$1 $

TKHIWSWHWHOQFH \XSSRW WH FKIGUHQY GHYHRSP HOQMKURXJI K FRP SDQRQWKIS GIDWIQI DG
\KDWG H[ SHUHQFHV

,Q DGGMRQ Z H KDYH IQMWQV IIRP  QDWRQDODQG IQMIDDMRQDOXQYHWMHY S FKR®JI\  IOMIV
IRP -DYHUDQD 8QYHUW DQG $QGHV SQYHWMW FRP P XQEDWRQ IOMWV IRP  6DEDQD

8 QYHUW DQG DQ QMWD IRP WH ,OMIDDWRQDOBMOHWEFKRRCRI ([ FHID 9%MOHW6FKRRAQ / D
5RFKH® ) DQFH



YRP )$1$cV 3WRMFWO DQDIHP HQW2 IIIEH ZH FDW RXW
FROWDQADQG FRP P MG Z RUINWR P REIQH WHRXWHV HQJ DJ H
YRGQMHY DQG EXIG SDWPHUKISV WDWP DNH RXU SURI IDP V
SRWE® 7KDQW\R WH\H HIIRW DQG WH J HQHIRVW RI P DQ
RUDQJDWRQV WL \HDU ZH EHQHIMG IWRP FRISRUDWM
YRGQMHUQUDWHVIRP * 7 6REWRQV 0 DQDJ HP HOQWERGMRQV
) XQGDFILQ 0 DSIW ' DQYD (WXGIR 2 EUDVGH 7HDWR 8ELTXIW

. R &DUR * IRXS 5DGR &XDUMR ) RXUNMP R
6XQ&R®P EID 9SUR 0 DNHXS DQG 67$7/,1; Z KR \KDWG WHIU
WP H DQG \DEIQW Z M WH FKIGWQ DQG DGRBIVFHQW Z H FDUWH
IRU (DFK DFWIW Z DVDQ RSSRWMQW R KDYH IXQ DQG \R IHHO
\XSSRWMG E\ SHRS®I Z KR J HQHIRX\® \KDWG WHIUWP H DQG
FDUWA

& KUMR DV Z DVRQFH DJDIQ D GHHS® \SHFIDOW H 7KDQW \R
WH \XSSRWRI ' XQNQ & R®P EID 0 HFDGR /IEWH 0 8)* %N
YDYDUD )HUHR /$' 0 (P SW\D %XKOIUES 6 * HREJMED * 7
6ROMRQY  67$7/,1; 7HDWR  MOHDOQM ) XQGDFINQ
FK\PIQUJDIXD $@ DQG $XWRQDO RXU FKIGUHQ HQR\ HG
FHOEDWRQV IIBIG ZIW @KW P XME DQG DIIHFWRQ 7KH\H
FHEIEWDWRQV DW H\SHFID®@ P HDQQJ IXOWR RXU FKIGWQ DV
WH\ KHG WHP |HHOBRYHG QXWMUHG DQG \XUWRXQGHG E\ FDUWH

7KIV\ HDUZ H DGR FRQOWDXHG \R BIFHLYH WH YDBDE® \KSSRWV/
R +R® QMWWDUWRQDO )XQGDFIUQ 0 DSIB 2 HXYW GH
@ GRSWRQ WH HP S®\ HHVRI ,* 7 6ROVMRQV ) XQGDFInQ ¥ROYDU
' DYIYHQGD /D OHW OHW &RFIQD 0 H[IEDQD DQG
) XQGDFILQ 3WRIRQR &REBP EID SDWQHWY Z KR WKWVRXU Z RW
DQG KDYH JHQHIRXW® FRQAEXWMG VR RXUSWRI WP V $WWH
\DP H WP H ZH FRQOWXHG \R H[ SDQG RXUQHWE RWN Rl \KSSRWV
WWRXIK FROAMEXWRQV FKDQUHBIG WWRXJK <RX&DXH

* @ED® IYIQU 3D\8 /DWP DQG %HQHYW &DX\HV 7R DORI
WHP RXUGHHSHWAJ IDWXGH IRUP DNQI MSRWE®GI IRUXV \R
FROM)XH DFFRP SDQIQ) WH FKIGWQ DGRBNVFHQN DQG
IDP I@VZ H \HWYH Z W TXD@QV FRP P M? HQWDQG KRSH

7R HYHYU SHURQ IDPI® FRP SDQ DQG RUDQIDWRQ WDW
EH@HYHG IQ RXUP MIRQ DQG FKRVH VR \KSSRW $1$ WDQN\ RX
<RXU WKW DQG JHQHIRVMW P DNH RXU SWRIWDP V SRWEG
WDQMRP WDV DQG D@®Z XV VR FRQWDXH P SDFWY WH
@HV Rl FKIGWQ DGRBNVFHQN DQG IDP IV ZKI® DGR
QI WHQQJ )$1$ DV DQ IQWAMMWRQ WDWFDUHV IRUIW WDP
DQG SUIRP RWMVIW.J IRZ K
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&ROMXH [P SOP HOMY 76, DQG WHQIWHQ W
P HD\KXWP HOARI IWIP SDFWRQ FKIGUHQ DQG IDP I@HV

P SEIP HOMKHWDS®\ DVD FRP S®P HOBY FRP SROHQARI W
FDW P RGHOSIRYIGIQ) WDIQQJ IRUWH SIRIHWRODOMDP DQC
FDUHJ LYHWY

&DW RXWWH KRWQ SWIWP DQG GHYHB®S HIIHFWF
DZ DWHQHWDQG UHF X HQAMADWAJ IHV R IQF BHDVH WH QXP EH
R IDPI®V IRU FKIGWQ DQG DGRONFHQN Z M \SHFID
FKDUDF\MUMAEVDQG QHHGV

&RQGXFW SUHYHONH P DIOMQDQFH DQG  \IWDWJ IE
IP SIRYHP HOV \R WH IQUDVAKFWWUH W HOWUWH \DIH DQC
DSSURSUDW HQYLRQP HQW

([SDQG WH OQHWYRW RI IRWMU IDP IHV WR RIIHU P RW
RSSRWYQWAVIRUIDP 1® EDVHG FDW

6WHQI WHQ DQG GLYHW\  IQWAMWRQDOSDWPHUKISY \R HOWXUW
)$ 1 $ oVIIQDQF IDOXWBIQDE IOW

OFWHD\H UHFXUWIQI GRODWRQVE\ SURP RWJ D P RUWH WRE®I DQC
®Q) WP ED\H RI \XSSRW
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