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[ VI #VNEUO*TTVF **

1FTEFQIT. FTTBHF

MY P\ JUHDWSGDVXWIH VR Z HBRP H\RX VR 1 XWL%X@MO  -XO ;WXH,, Rl WH 1 XWIMRQ 6RAHW RI 6U./ DQND
166/

1 XWIMRQ LV LOAHMQI® UHFRI QL] HG DV D FRUDHUARQH Rl KHDOK Z HOEHQI  DQG VXVMIQDE®! GHYHBRSP HQW<HWWH
EXUGHQ R P DOQXWIMRQ LQ DOW IRWP V' IQFOXGIQI XQGHUXWIMRQ P IFIRQXWIHQWGH IFHQAHY RYHLZ HIKWREHMW
DQG GHAWHDWG QRQ FRP P XQIEDE®! GVHDVHY FROWQXHV VR FKDEBIQI H KHDOM i WPV JBED® DQG Z WKIQ 6L/ DQND

$GGUHWQI WHVH FRP S®f  IWXHV IHTXILHY FRRUGIODWG  HYLGHQRH LQIRWP HG DPMRQV WDWH WQG EH RQG LQGLYIGXDO
EHKDYIRXUFKDQIH VR WH EURDGHUHQYILRQP HQW 1Q Z KIFK SHRS®I @H GDUD Z RWIN DQG P DNH IRRG FKRIFHV

$ KHDOK\ |RRG HQYILRQP HOWL/ I XQGDP HQWOR HODE@Q) KHDOKIHUGIHVIY EHKDYIRXW/ 7KH DYDIMEIMW DIl RUGDELON
DFFHWMELDV SIRP RURQ DQG P DINHMQJ Rl IRRGV SLRIRXQGOD LQIOHQFH GIHMIY  SDWMLQV DRIRW WH @H FRXUH
&UHDWQ) VXSSRUAYH | RRG HQYLLRQP HQW WHHRWH GHP DQGV WRQJ P XGMHRARIDOFRMERWDARQ DQG SRIAHY WWKDW
SURUW H SXEQF KHD® Z KB HQUXUQJ HT XIVBE®! DFFHWVR VDIH QXWIMRXY DQG VXWIAQDE®! GIHW | RUDD

7KH 1 XWIMRQ 6RAHW R 6/ DQND UHP DIQVFRP P WG VR DGYDQA.QI QXWIMRQ VAHQRH DQG WDQVMIMQI HYIGHQRH LOR
SRIP DQG SWDAWAH : H DH SLRXG VR FRQMEX\W VR QDAWRQDOIQMDAYHY WDWAHQIWHQ KHDOK\ | RRG HQYLLRQP HQW
IOFXGIQI HIRUW R [P SURYH QXWIMRQ WEQGDLGV 1Q VAKRRY DQG RWKHUFRP P XQIW VHWQIV 6XFK LOMDWYHY KLIKQI KW
WH FUMFDOLR®! WDWHYLGHQRH EDVHG SRIAHY FDQ SO 1Q SIRWIPAQU DQG SURP RWQJ WH KHDO Rl SUMVHQADQG | XVWUH
JHOHIDARQV

7KV YROPH R WH 1 XWLOX@MQ HOPV RXU FROWOXHG FRP P WP HOWWR GIHP IQDWQ)  FXUHQW VAHQWIE
NQRZ ®IGIH VKRZ FDMQJ GRFDOUMVHDUAK  DQG |RWMUQ) GIDRIXH DP RQJ UHVHDUFKHY  SUDPMARQHY  SRAR P DNHWY/

DQG WYXGHOW 9% \WKDUQJ HP HUILQJ HYIGHORH DQG EHVWSIDRWAHY Z H KRSH VR LQVSILH IQORYDWRQ DQG VWWHQIWHQ
FR@AAYH H I RUV VR DGGLHW 6L/ DQND V HYRO1QI QXWMRQ FKDAIQIHV

, HWIQG P\ MOFHH DSSUIHADWRQ VR WH ( GMRUDO&RP P WWH FRQMEXVRY/ HYIHZ HY/ DQG DOP HP EHWY Rl WH
6RAHW Z KRVH GHAFDWRQ KDV P DGH WLV SXETFDWRQ SRWIE®]

7TRIHVKHU ®W XV FROVMOXH VR DGYRFDW |RU KHDAKIHU IRRG HQYLLRQP HQW VXSSRUN HYLGHOQFH LQIRWP HG
QXWIMIRQ SRAFLIHY DQG Z RWN VRRZ DUGV D KHDAKLIHU P RUH UHM@HOQW6LL/ DQND

3LRI . XP DULO 5DVKQD\ DNH

3UHMGHQW
1 XWIMIRQ 6RFIHW RI 6L/ DQND
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SEJPST. FTTBHF

5 HVKLON 6QDFNV &KRRVH + HDOK\ DQG 1 DWKLDOSQDFNV

$V 1 DARQDOL XWIMRQ 0 RQW( GUDZVWR D FBRVH WH 1 XWIMRQ 6RAHW RI 6L/ DQND LV SGDVHG R UHBDVH WLV
VSHADOHGIMRQ Rl WH 1 XWLYX@MO UHDIIILP 1QJ WH P SRUBQRH RI WLV \ HDUV WHP H 5 HVIKLON 6QDFNV  &KRRWH
+ HDOK\ DQG 1 DVKUDOSQDFNV

6L/ DOND IV XQGHURIQJ D WDSIG QXWMRQ WDQVMRQ FKDIDPMUVHG E\ WH WIS EXUGHQ Rl P DXWIMRQ : KL
XQGHOXWMRQ WXQWQ) Z DWMQJ DQG P IRRQXWIHQWGH IEHQAHY SHOMADP RQJ- FKIGIHQ DQG SUHIQDQOWZ RP HQ
WHH LV D IP XGEQHRXY DQG DDWP 1QJ UMH 1Q RYHZ HIKWREHVMW DQG GHWHDWG QRQ FRP P XQIFDE®! GM-DVHV
1& V DP RQU DGXOV $GROMHQW DUH SDUAEXDUD YX@QHDE®! Z W QHDUD UHIXOUD FRQUXP LQJ IDWAIRRG DQG
WHHWRRGV RIWIQ RSWQJ | RUXGAMD SLRAHWHG HQHUI\  GHQVH VDRV DQG VXJ DUVZ HHWIQHG EHYHUDIHV

,Q WLV FROM WIMLY FUWFDOWR HD RQ UREXWWWWAHQWILE HYIGHQRH ) UHTXHQWFRQUXP SWRQ Rl XGUD SURFHWHG VQDAW
KUK 1Q VXIDU VDOVDQG XQKHDOK\ 1DV FRQMEXWV VR H FHVMYH HQHU\ IQWNH GIMXSW P HVBERTE KHDOK P SDILY/
LOVX@D VHOMMYW DQG IQMUHHY Z WK QDMUDODSSHWM LHIXOMRQ ) RUP RWKHDOK\ DGXOV Z W D QRUP DOYO |

LRXWOH VODANLQJ L RIWIQ XQOHFHWOU

+RZHYHU IRU \RXQI FKIGHQ JWRZIQJ DGROMAHQW SUHIQDQWDQG OPAIMQ) P RWHY DQG SK\MED® DPWYH
LQGIMIGXDY VQDANV FDQ SO D YDXDE®! LRGB! SURYIGHG WH. DUH QXWIHQWUEK DQG P IQIP DI SLIRFHWHG © H VWRQI®
HQFRXUDJ H D VKLVWRZ DUG GFDI® DYDIME®! Z KRBVRP H RSWRQV VXK DV 1UHVK 1 LKW DQG YHIHVBEBN QXW DQG VHHGV

ERIBIG SXQHV \ DP V XQVZ HHWIQHG FXUG RUP 1O DQG WDGMRQDCEUHSDUDWRQY @NH NRM NDQGD

7KLY HGMWRQ RI WKH 1 XWL9YX@MO SUIRP RV D EDDQAHG  HYIGHORH EDVHG DSSWIRDRK SURUMMQJ Z KRBMRP H P DIQ

P HDW SWDPWAQ) P 1QGIXCP HDOS@QQIQ) DQG AKRRVIQU KHDK\  QDVWILDOVQDANY Z KHQ QHHGHG ,\DOR KLIK@ KW \WH
[P SRUBQFH Rl VXSSRUMH HQYILRQP HQW DQG SRIFAHV IQFOGIQI KHDOKIHU IRRG HQYLLRQP HQW 1Q VAKRRY DQG
ZRUINSOFHY HIXOMRQ R XQKHDOM\ IRRG P DUNHWQI  DQG [VFDOP HDVXUHV VXFK DV VIl HV RQ VXJDUVZ HHWIQHG
EHYHIDIHV

$V QXWMRQ SIRIHWWIRQDY ZH KDYH D YIVBO UHVSROMELON VR WDQVDW VAHQAH QR DPWRQ / HWXV VHI H WH
P RP HQMP Rl 1 DWRQDOL XWIMRQ 0 RQW VR FKDP SIRQ LQIRWP HG IRRG FKRIFHV UHYLYH 6L/ DQNDV WDGIMRQDO
KHDOM\ GLHVBUY SDWHALQV DQG FRQWEXW P HDQIQU I X@ VR LHGXAQJ WH JURZ IQJ EXUBHQRI 1 &' VIQ RXUFRXQWM

- HWKWAWKLY HGMRQ Rl WH 1 XWLYX@MO Z LORI I HUFEDU I XIGDORH DQG SWIDRAWFDAMIKW | RUKHDAOM. SURIHVWRQDY
SRR P DNHY HGXFDWRY/ DQG WH J HOHUDCEXE@F DONH

' U 7TKXVKDQVKL3 HUHLD
(GVRU
1 XVUMRQ 6RFLHW RI 6UL/ DQND
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$0/ 58& 54

3DVE UHVIGHQWY ) HDWLH $UAF®!  7UDQVIRLP LQJ ) RRG ( QYLLRQP HQW IRU,P SLRYHG + HDOK DQG : HADHW LQ
6L/ DQND &RADERWDVIYH ( 11 RUN EHVE HHQ ) RRG 6FLHQVIMA DQG 1 XVWIMRQIMV

6HQIRU3RIHWRU$ QRP D &KDQGLDVHNDLD

5 HVIKLON 6QDFNV &KRRVH + HDOK\ DQG 1 DV DCEQDFNV
'U ORQND : IMUDWH ' U $XQGIND 6HQDUDWH ' U 0 DORM* DP DIH ' U : DW\VDD $EHMQIKH ' U 5XZ DQIND
6HQHYLLDVEH ' U & 6 % 0 DQFKDQDIDNH ' U $ $UXQDFKDDP DQG0 V &KDDQL, ®QIDP JH

%H RQG 3LON 5LEERQV 7LDQVI RUP LQJ %4 HDWA\BDQFHU3 LHYHOVRQ 7KURXJIK 7DUI HWAG 1 XVUIMRQ
0V 6 7 1P DWKD5DWKIQL

$UH 7WDGIMRQDOS U/ DONDQ'  LHW + HDUKLHUVKDQ 0 RGHUQ' LHW"
0V 0 LLD6DDS

7KH. HR' IHADQG ,W/ RQJ VAP ( || HFW <RXUQHZ HWWRFLDCP HGLD GLHWIQWIDQWZ HLI KWRW DQG
S +$7.61(; 7"
0 U" LOXND %DQGDD

%H RQGVKH 7WDIQIQJ +RZ ( WRIHQIF $1GV2 SVIP 1] H$ VK®MF 3HU RWP DQFH
0 U0 HOXND' HHIKDQX 5DQDWXQID

7RR 6Z HHW7RR 6DAV $ GGLHWIQJ ([ FHW 6XJDUDQG 6RGIXP &RQVXP SVIRQ LQ 6L/ DQND | RU%HWIHU3 XEQF
+ HDOK
0 V . DDLYL] KL9 DUDWDQDWDQ

$1 VR LQ &RQVIDP LODVIRQ LQ &RFRQXW2 LOBFLHQFH 51VNV DQG O VI DVRQ
' U6 6DWIK

3UHFIMRQ) HP HQUDMRQ $ 1 HZ ' LLHPVIRQ LQ 6XWIDLODE®! 3LRGXPVIRQ Rl $ OHUQDVIYH 3 LRVIALQV LQ 6/ DQND
0V 5/ ' HKDQL-DQDQND

( YIGHQFH I LRP  3RARQQDUXZ D 7KH %XUBHQ RI 6DUFRSHQLD LQ 6L/ DQND DQG VKH 5 RBIRI 1 XWIMRQ LQ + HDAOK\
$JHQI
' U* HHVKDQL6RP DUDVH DQG O V ) D] QD5DIHHN

7KH,P SRUDQFHRI 1 XWIHQW HQWH ) RRGVLQ D ¥YDMQFHG' HW
0 V -HP IND 3RQQXWXUDL

(ITHPWRI 0 HDWIDVHG -XQN ) RRG RQ &KL &DQFHU
0V 85+ 6 &KDQEDIDMQHDQG' U ( - ( XIHH

8 QGHUADQGIQJ +\ EUG O HDW
0 U* IKDQ: LMIDW.

$UH 2 XU) RRG 6DIH ( QRXJK | RU&RQVXP SVIRQ'
6HQIRU3 LRI HWRU9 LMK -D\ DP DQQH

1 XVAMRQ DQG 0 HQWDO HEEHIQJ 1 RXUMKLQI VIKH O LQG VKLRXJIK + HDOK\ ' LHW/LQ 6UL/ DQND
OV +3(' HH=R\D

) XVKUH3@WA  6KDSLQJ + HDOKLHU* HOHUDMRQV 7KURXJIK 6FKRROYDVHG 1 XWIMRQ $ Z DUHQHW LQ 6L/ DQND
0V *D DKW DMDQD DND
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1BTULS-TEFOYT ' FBW3 " SUDVE

: HDWH GHDJKWG WR LOAMRGXFH WH ) HDVIKUHG $ UNF® VHIP HOWIR WH 1 66/ 1 XWLYX@MQ D VSHADOVSDAH

GHGLFDMG R IOV KWXCFRQMEXWRQV I LIRP BDGIQI H SHUV IQ WH I HG RI QXWIMRQ DQG | RRG VAHQRH 7KLYV
QHZ LQWDWYH DIP V VR HQUEK WWH QHZ VWUV FROWIQW\MHQIWHQ UHDGHUKLS HQIDIHP HQWDQG LOVSILH
SURVSHPRYH DXWRU/ VR VKDUH WHUNQRZ BIGIH DQG H SHUMH

JRU ,WXH ,, Rl WH 166/ 1XWL%X@®WMD ZH DWH KRORXUHG WR THDW(WH DQ LOYIWG DUANF®I E\ 6HQLRU
SWIRIHWRU$ QRP D &KDQGLDVHNDLD 3 DVWAB UHMGHQARI WH 1 XWIMRQ 6RAHW RI 6U./ DOND $@QQJ Z W

WH 1 DARQDO 1 XWMRQ 0 ROM WHP H 3Rl &KDQGDWNDLD KDV JIDARXV® FRQMEXWG KHU
H SHUAYH RQ

7WDQVMRLP 1QJ ) RRG ( QYLLRQP HQW/ I RU,P SLRYHG + HDOK DQG: HE@DHW LQ 6L/ DQND
&RADERWDVIYH ( || RUV EHVE HHQ ) RRG 6FLHQVIMV DQG 1 XVUMRQIW

6HQLRU3 LRI HWRU$ QRP D &KDQGLDVHNDLD
3 DWAB UHVLGHQW 1 XVUMIRQ 6RFLHW RI 6L/ DQND

3WRIMVRUS QRP D &KDQGUDVHNDLD VHUHV DV 6HQIRU3 UIRIHWRUIQ ) RRG 6AHQAH  + XP DQ 1 XWIMRQ DAKH' HSDUR HQW
Rl 1 XWMRQ DQG ' IHWMEV : D\DP ED 8 QYHMW RI 6UL/ DOND 6KH NRIOHG WH XQLYHIMW 1Q DV D SIREDARQDU

GPWUHU DQG Z DV DP RQJ WH IRXQGQI P HP EHY/ R WH 1IUAMMDFKIQ] SDQHOIRU WH SIRQHHUQI XQGHUI LDGXDM
1 XWIMRQ GHIUHH SLIRILDP P H DVWKH IQVAMWRQ

6KH KR@V D %6F $JUEXOMWH ZIW D VSHADODWRQ 1Q ) RRG 6HHQFH DQG 7HRKQR®I\ DQG DQ 0 3KIO 1Q ) RRG DQG
1 XWMRQ IWRP WH 8 QYHUUW RI 3HWDGHQN D 6U/ DOND 6KH HDUDHG KHU3K'  1Q URAKHP MM [LIRP WH*' HSDUR HORI
YURAKHP MM DW) HP RUDCB QLlYHIMW RI 1 HZ IRXQG@QG &DQDGD

3WRIHWVRU &KDQGUDVHNDLD KDV EXIOVD GMAQIXMKHG UHVHDUK SWRIWDP P H IRFXVHG RQ WH ELRDPAYMHY DQG
P HAKDQMWP V Rl DAMRQ Rl SKHQRIE FRP SRXQGV ILIRP  XQGHXWDHG WRSIFDOIRRG IMVRXUAHV IOFOGIQY FHUHDY
GUXP HV LRRW WEHY DQG KHEV Z M D WRQJ HP SKDVY RQ SLRP RWQJ Z HIDHW DQG P DQDILQ) FKURQIE GIMHDVHV
+ HURX\WAVBQGLQ) FRQMEXWRQV KDYH HDLQHG LOMUDDMRQDODAFDIP  LOFXGIQ) UHFRIQMRQ DP RQU WH: RUTBV 7RS
6FLHQVIMN

6KH KDV DXWRUHG DQG FR DXWRUHG P RIHWDQ  SHHUHYLHZ HG MRXUQDCDUAF®N DQG ERRN FKDSWMLY DRQJ Z WK RYHU
FRQHHQFH DEVADRW ,Q DGGIMRQ VR KHU DFDGHP [F DQG UHVHDURK FRP P WP HOW \KH DRWYHO VHUYHV RQ
QXP HURXV | DFXGV DQG XQLYHMW FRP P MWHV DQG FRQMEXWAV VR VHYHUDOQDWRQDOSIRI HWIRQDCERGLHY LOFOXGIQ) WH
&RXQACR! WH 1 XWIMRQ 6RAHW RI 6/ DQND WH 6FHQRH ( GXFDMRQ &RP P IWWH RI WH 6L/ DOND $WRADMRQ | RUWH
$GYDQRHP HOWRI 6AHQAH 6/ $$6 DQG WH $GYIVRU &RP P IWMH RQ ( @HUD DQG' VDELDW + HDOK &DIH 6HUMEHV 6KH LV
DOR DQ DFRUHGIWIG WDFKHULQ KLIKHUHGXFDMRQ E\ WH 6\l 1 DQG ( GXFDWRQDO HYHBRSP HQAS\WRADWRQ 6(' $ 8.
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[ VG #VNEUO*TTVF *

5BOTEPN JIH ' PPE SONSPON FOT B*°S*N QP\WE ) FBN
BCE 8 FMIFTT JO43-BAB $ PNBCPBUWY &E&FPST
CFXXFFO' PPE 4 DFFOJTU BCE / VIRUPQITU

7KHRREQYLURQPRBOWXWHKSK\VLFDROFLR FXWWNURRQGHLRRYRPRLE G RO LMHW W IWKIDAMY IO XHQFF
IRRGKRLFBI§GLHWEHKDYIRRSHRSQED FRXQW:KLOHQGLYLGERRAOHBGIHP RWLY D V8OO Q
LPSR UWDRXMH D W IKDELWYHQYLURQPREZEWFEHRSPBINIEHFLVIRRDRVRSODDPRUMLIQLILBRQW
7KHDY DL O D EDLRAIHAV\V L DU ORRWG D EER QWN Q L IDQ@RSHJ R P R W LIRFMIOY RWR R ®AK D SMKG L HWSDIW W H U Q
RISHRSOGFRQVHTXHBWDORXFRPHMWLGHQIFMHRPUHFHGWFDGWKRZWKDW SDGJEDQL]DWLR
JOREDOL]WERQROR GLYADIFHP WQW KD Q JIOQIHV VRIO BVH JP H QRW KBRS XODWRRWUDQVIRUPH
IRREQYLURQPHRUMG ZZ&HVAKD QJKNYFRQW UL BAXRVRVERP SURYHWHQRROGYDLOD BIQGLIW L HW\
DQGLQFUHDWKHDOWK UHXDWIOG YXFKDVREHVLWLFURQXW GIHH QMLHQBPIQHSG LHW UH @RWH G
FRPPXQLFDEOH GLVHDVHV 1&'V

7UDQVIRURREBOYLURQRBQW'S R U W IVQ\I VRHJJ \
SURPRWEZEBOOQBQWBGDFKLHYV®YW D L QHEIDOHW K
RXWFRPHWXSSRUWHDB VWRKRE QY QBRI QDW VLV WV
LQGLYLORGBGARPPXQLWERDNFRUUHFREKRLFHV
PRUHDVDMGRQVLVWHKEWO®DQVIRUB B WLRGH V
FRRUGLQBWRBWWRPIRYHUQPH@RR@ QGXVWULHV
HGXFDWLRYDQWKWDRQ\NADWH FRPPXQLWLHV
DQG FRQVXPHWBKLIWLWRZDU®WDO W KIRRG
HQYLURQPHGWWRYBPXOWLG LV LSS RDRKG

W KFHR O O D E REJDWZAHRRRGFLH QWQ@WW ULWLRQLVWYV
LPSRUWDQW LQ WKLV PXOWLVHFWRUDO SURFHVV

JRREQYLURQPHGBWRSRVRIB[WHOQ®SHUVRQDO
GHWHUPLQDPRQMYQDPWRIWFOXBR@OYDLODELOLW\
SURFHVVAMUNHWS QUFKDWEHORQ®HIJXODWLRQV
3HUVRQDBWRDYVHWKRVBHHODWHRDFFHVVLELOLW\
DIIRUGDEERQWHN QL W@RFH R F X QY XADCHOIFQIE
LQGLYLSUBMHUHQBNXP WKHVBFWRURJHWKHU
GHWHUPZKQMWRRGBHRSGKUFKDYHHSDDR G
FRQVXPBG®KDUBVKIHDPLQOWKSUH VI8 QM QND Q
IRRBQYLURQRHIX®MYRFHVRRGM EKY XJDUWDOW

DQGXQKHDOI\DM\ADUHZLGH(D)\YDLOEIDHIZGKHDYLO\,QDGGmem{R@yQWVVXUUHDw)ﬂ\U\NDLQMGO|_\

PDUNHWHBSWH@EXWKHPXWRRQYHQLPQEH UHVLORHRRIB\VWHIREV X UHLRRIQR E HIE H NLX\PE YV
UHODWORERVWRFRLIITHUHRXWHAHWRELOBOH UHGXFHG KHDOWKEDUH ERVWYV

SRLOWRZHY KB DOWRRMWAIXFBMUXLWHIHWDEOHYV

OHIJXPBENRAQWDLOQ@XWWD\EHOHWFFHVVREOHRRE®FLHQ WO WMWY WIRA AG HY HO RBLIGXWULWLR:
DIIRUGDESOWWLFXMDPRIDIORZ LOQFRSRBEXODWLBRRUGITEDBHRQVXPHU DFFIRREDRG M FWWR X JK
VHJPHQMVYRD\OHDGS RRGLHWDKRLFHM FIKUH DGYDQARMMRRGSURFHVVEQHVHUYDWURQILF DWW
I[UHTXHQWIOYEA® QY L U R Q PARRIN QDD W WIAD Q SDFNDJLBQQ]GSURGXLFQ\QRYDWFRRQ\/FLHQ\AFLDQVW
QXWULWLRQDO NQRZOHGJH RU DWWLWXGHN@WWHQXWULWIXIE)(@WWHOILI[HQ(E)FFHVVLFEILM\
IRRGAKL®BLQWDNVQLUQ ¥HQVRIBSHDIOHFDQ %
(VWDEOLVKIBKRIVOMRRE QY LURQPBIQIW VHQWLPRQW U LVERIWE X FILIRRI® R V VIHAS U R YIIRRIY H F X U L W\

VWUDVW'B]UHYHWI@JXWUWWPNQFOXGLQ)JQGHYHOHXQGWLIRQMKDWGUHVHUJIK(BLDOV@(
X Q G H U Q X WRLLLFW IRFYQX VBUHL HRIWH RV IHHAWZ H IDNE® SUREOHPV

REHVDWUWKHUPRAIHFHV WDRIN Y LSRRELHWD U\
KDELWKRBRQW U IDBERWBIGU QWNFW RRIBZRQWUROOLQJ
FDUGLRYDGEXGDVHWEHKNYHUWHQNHBWDLQ
FDQFHNYGHYHBWEKRAKUR ERRQ GQWZRLFEUH
DODUP LQIFUHDVEQD QNBH\R ®® L QW D MKLHD J
SK\VLKBO®ORVW KBRS X 0D WIKRQ HDWI H FRHQ W D O
KHDOWRJQLWIHWHRUPDR¥HUBORGXFWDL®GW\
TXDOLW\ RI OLIH

" &' 5
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IXWULWLROQRYMBYH. GHQFH EDVGEHR QGLHWDUIKHIRRA QGXVIVQERRG/FLHQ VKIDWHEVV XEVWD QW
UHTXLUHRHQWMBEIWXDRRERQVXPSSD\WQYHU QYO X HRYFW KB LHWDIW W RUSH/R SDOW K AR X QW U\
DQGVKBUHYHQWQE®QDJIHPHRQWXWULWLRQ UKEDWHRM@HYSRQVILEGXVWUD FW IDAHQ H H G H/BR
GLVHDYKNDVVHYR'S X O D@MN\R QL VOIHRHIEDGH Q W LAR Q W U LERWLHV IWRBO('E OK A D O WKW L ROQMX U JH QW C
GLHWIDWB\WQGHYHQR W U LV MRHIRQHDWSROLFLIQWHGMGUHIRUP X 8 DRGIX MARVH G X ¥ X J D WD ODAQ G
W K BWR P RKVHD O WKW EGIK DY LRAH/XD GHUVWD QEQRHDOVWKNVXUWKHUPBHWDLQKW ULWDE® OLQ
RI WKHJHODW L REHWKZISHRRGKHDOWR GKXPDQ UHVSRQNDEGHWUQFWDREOBR QW L QXXHRWKWO R SFPIH Q \
EHKDYLRWWYVHQVRILBQVXUWEKIRRE&QQRYDW LRKINOWRRISU R G X\W RS D Q\GKBIY D L O DREID® D WARIW \
FRQWULEXWH PHDQLQJIXOO\ WR SXEOLF K HPRORGWK LRXWRKRPAHDUNHW DUH PXFK QHHGHG

6LQFMYDLODBIURWADERQ®WFFHVVLEUGEDV\LF)RREQYLURQFHRQV IR UPRORXIRRR D QIGK D QBL W K
GHWHUP LRIB QMWEHKD Y LIRA) HFHVWHEQFUHD WK VWD L QE®EVY\WDWE DESNMM P RV QWKOHQLPL]LQ
WKHYDLODPIQEDWEHVVLRLQXMURXRRGBW HQYLURQPHPSMDRNVY WKLMQFRXUDILQFED XWRIRQ
DIIRUGDSOHFHAMKHUHIRWIHRUWKNRXABFX\WRQ XQGHUXWIUXLLWNEIHW DB QBWH HIHDYWH JH W DIE® H \
LQF UH DWKIQIR G X F &L RW U L DXQVGIHR/A QFFIHU X LW\ OD QW B WAMGLUMH UMLEWD | | R U GEN'W KPD M R WL W \
YHIJHWDEBHYPHWRLONJRGXDWRWKB XYW ULH@MSIR S X O D WILVRIQR G XRFIWERQR P BRIV R]JGI R D O O
ULFIRR G YXUW KON UDWWXIDHWSRZMUKHMH\. IRRG/\SHUFLOLWDPLNARGY XPSWPRRXQRIV XJIDU
SLOORUWGVREH DGGUHVVHBXOROVDIE\ WKH VDOV & QK HD ODMEK L QHH G X FIIRRIED VWM H Q@ W K H
JRYHUQPBI@®ULY MVWHAWSOWW QHUNKILBKHUPRSBWRGXFOMRPESSRUWLDWD L Q DE O CBW OB VA F H
UHJXODRRBDUNHWR®G Y HUWMADHQWIVEE FRQVHUFLRG LY HUQ/&WWUHQJW RIREGIRNWE \VWHP V
VLJIQLILERQQWOIEQFHMIUHIHUHYFHWLFXPRQYDHQFRXUDJH VXVWDLQDEOH IRRG HQYLURQPH(
FKLOGWHEGDGROHVFHBQWRQW URORGX UHR
DGYHUWLYVHRB/XWNBULQNINWRRGYQGXOWUIXUDQVIRURIRGEIQY LUR Q RNQWRIWKPRVWIIHFWLY
SURFHW/QGFRYY KD SHRQVXPSBIWRWHURMQ DQ®XVWDLQBSEORD MKRIFS UR YIRS X O DIHRMQ HV
HDUMIH+RZHY MKHWR ®RH RRGFLH@WE@HYHORS LD O WBW VB R XBHY X S S R LBVH@Y L U R Q MHK@®WYY H
VDI XW U LW LIRXG CCEDEX O W XDODUR S UR BBV Q X W U L WALKRRUWF DV FH V VLEIORU G D BAHV U D FNQLEY H
LPSURYDQIGPRGLI\LIRRGURFHVVIWHVHUYDWIRRQY HQL#WQWPSURYLUQRGDYDLODERORWEDELO
UHIRUPXODWLRQ SDFNDJLQJ DQG IRRG V DIFHFWVIML ERRMWANE QDFWLABXFDW DR@BSROLF\
IUDPHZRUMNRF LHWDI®VUHDRRQ G L WWRQSAW RPRW H
ORGLILFDWQ®AQW H U QRW LYWHASRSIX ORRIAWQ G KHDOWELHWQ GEHW WKHHWD O RMKW FRRWP 7 K HV\Q H U J\
EHYHUDJKRXBDIBLQW UR GXWPHIGR U G S HHKL O HE HW Z H HROR GV F L H Q WILGY ®QVX W U L W LIRGALLAWWIL R D O
UHVW U LE@/@® R QX0 D RIQRYIKH D ORMRBKRLMPHAHQ WUDQVIRURRGQHQYLURQP HRQWWLW WRRQLGHQWLI
SODFEWURGXFIWDEBRQDWWGIWXMXYLFEREZQ QXWULWKRQDEQIEND GWKRUZWILGRREFLHQW L\
VXJDR®LFKZQWW U LBIQ®VHWIDREHEIDNHBRGV FDQV U D Q WOKHMWHH T X L U H RIQSFRADIFDMR R @ RO X W LR ¢
ZLWXKROMNDLOYW @ XOWUDLRE® G HG WELIIHUHQMWHQJDJDQI FWRIRBV R Y HU QP IFQ@ WR/X Q L WRRIW
GHK\GUDWXIGNY & LVFXDLQFRRNIHVFIKQGLHWD WQGXVWRRBFLHQWOVQAKW ULW MROUNARDAGY HD W F
ILEHU ORZ VXJDU DQG IDW DUH IHZ VXFK HQPISORYEZKE WH D O KR L FEHHF R FHD V LBIWD GW®J
EHWWHU KHDOWK DQG ZHOO EHLQJ IRU DOO |
&UHDWE®@D D QIFMI® U P DQYR.QJ R QPG RRVGAVH O S V
FRQVXPHURPDNHFRUUHRRLFHWY ZLWKRRG
HQYLURQPH@WQOHYXWULWGKEDWSERD\DQ
LPSRUWBRRS OHP HQWWDWD WHXIW U L WHIGRKF DW LR Q
HPSRZHUVLQGLYLGXIW®V XQGHUVWD®IGHWD U\
UHFRPPHQGDWLRQV DQG PDNH KHDOWKLHU GHFLVLRQV

YHDVLEBDOQHGS UD FW L BOVGH U Y H QW HRIQFVH V V CRU
LQIO X H QL BAFOW KQ.E LWP\R QEK LLOHD G X WY
LEFRPPXQLWQMVGLWLARQDGLWQRGY HOWFIKR Q V
D\WQ X W UL WH.BSWR J U DLPHV W U LR @K IQRKGI\D ORRG V
FRPPXQLW\UGHRQGDJULFXOMXRNMORWWULWLRQ
HGXFDWLR®RRGROLFLEWDVWUGRAWKORSPHQW
DVVRFLDILMKHRRGHQYLURQPMQDQVIRUPDWLRQ
SDUDPRX®WDQNDMWRWWEBDQVFKRFROQWHHQV
DQGDIHWBHWRL NSO DRHMG X FDWLRQWOWXRVLRQV
QRWUR Y IKGHD O WVRR G K R L FGDVHW RVIKOLP LW DRV LR Q V
LQIUDVW U RBGOWFH O LWRGHW W U LEDXIW R R GD W
DIIRUGDEOH SULFHV DELGLQJ ZLWK H[LVWLQJ IRRG UHJXODWLRQYV

' &" 563&%" 35%%- &
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[ VG #VNEUO*TTVF *

FUJXL €OBOL T $l PPTF )FBNI Z BE
/| BWIBMACBOL T

BUL/DQNDLVFXUUHQW®GHUJRDQVLJQLILFDQW
QXWULWLURIQVLWKBQDFWHBLIHSHUVLVWHQW
EXUGH®! XQGHUQXWURWRRQVIBEHIDSLGO\
LQFUHDSUBYDOR@WHUZHLEEWV IDRQ\G LHW
UHODWRIG & RPPXQLFDEBBIVH &'V DVZH OO/
PLFURQXWGHHGEFWH QELE MV WUAHD O WK

'U ORQLND :LMHUDWOQH
&RQVXOWDQW &RPPXQLW\ 3K\VLFLDC
'LUHFWRU

IXWULWLRQ 'LYLVLRQ

&R $XWKRUV 'U $UXQGLND 6HQDUDWQH 'U (
7KI_VVULC“'EO(HJGHRQPDOQXWULW‘“'(RI-QEM/R/lRXQG'U :DWKVDOD $EH\VLQJKH 'U 5XZDQLND 6HQ

FKDQJIHUGLHWBDWWHIRRGI QYLURQPBQ® Y 'U & 6 % ODQFKDQD\DNH 'U $ $UXQDFKDOD!

OLIHVWVOHQJHMF FRUG MQRIDWLRQAX@ ULWLRQ
V &KDODQL ,0DQJDPJH
ORQWK GDWPDOQXWULWIGREDDRRQJ Q Q

FKLOGKNEGHUYMHDURIDIJHDUWWXQWLQJ
ZDVWLQJ XQGHUZHLJKW DQG  6ULDQNDELHWHUDFWWRHNGLWERQBDBWWKURBLQ
RYHUZHLJKW REHVLWEHVLWWPRQJIVFKRRO PHDGWIGD\EUHDNIODX@PKGLQQRIWIHQPSOHPHQ\
FKLOGUWQ $URXQG RISUHJQDZARWPHQ E\ RSWLRWPODFEGWSHQGRQUQGLPIOEXHIHUHQRIBYV
ZHUKXQGHUZHLGKWLQUKHLUVWULPHVIMHE OLIHVWRDHY HAUW KMLKHXUUMRMLR H F RFEFRRPW F/[K\H U |
PRGHUDWEGGVHYHUHQDHPLMPRQJISUHIQDQWKD¥HHRQRWDEHWHDSODWWBQGBRREKRLFHMWV
ZRPH@®@WKHRRNLQUVZ W J)DPLGHDOWK WKDZWURQFHBDVHRQIUHVKRPH SUHSDQ&&QLPDO
% XUHDX $FFRUGLWBRWKH67(36 VXUYH\ SURFHVRRGMHQFUHDEIHQION SO DRISG R F H DG
FROQGXFW@G DURXQG DGXOMPDOBWQG XOWUD SURFRIFYWGR QWM IWKNHEG UL YHRIQW UL BDRV
DGXOWOHHURYHUZHLAKMOH DGXOW WKQXW U MWUIR@VILW KRIQV FERD V X P SWIER & F H \DWHGS
IHPDOB®G DGXeWOHWHUREHVBLQLVRIU\ XOWUD SURFHVVHG IRRGV DQG VQDFNV
+HDOWK 'HSDUWPHQW RI &HQVXV G6WDWLVWLFV
7KHVSURG XPWW\SLFBQBUJ\ GBQWGH
QXWULHQWRSRRILKILI®HY ROVGGHG
VXJIDWY OWEQKHD OIWKY% D Q G B D
T+ 2 7KHEUGHVS WD DGODEL
DJJUHVWIDHNHWIL@EFRQYHQLKDRFEH
PDGWKHPFRPPRERPSRQRBW LFH D O
SDWWH QG ® X BWXE VW LMRXVWIHVG LW L
PHDOV RU DV IUHTXHQW VQDFN R

$FFRUGWBWUKHOREBPKRRO E®WHKGH C
+HD OWK YFHR QG X AVQHG DFRQVLGHUI
SURSRURIMERRO JRARMOHVFHQWYV
\HDUWHSRUWUHIBT XHBRQ VX P S WRIR C
X QKHD ORRKAEVQ G HY H U D'DH\\Q W RN H
FDUERQOWH@BOWHSRUWHG ORUH
WKD@®QH IRXUWK FRQVXPHGXJDU
VZHHWHQHG EHYHUDJHV GDLO\
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[ VG #VNEUO*TTVF *

6LPLODUO\UHSRUGIHE®R QV XPS®WIMDDWADFNV

DQG  KLJK IBRGIKLOH FRQVXPHGK VXJDU 6FLHQWLILF %DVLV IRU &
IRRGNDFIGD\1RWDEDVXEVWDOWMROLW\ 6QDFN JUHTXHQF\

FRQV X PRHGD GRWY Q D FINAR PD VIR R & X W ORHWW U H H W
YHQ G R W\WH DRQFGIX U VPKFHUHFH GHRIK LIJKOLIKWLQJ
WKHALGHV S UHDA RFRQYHQ HQBWM GHQRRG
RSWLRQV )DPLO\ +HDOWK %XUHDX

(PHUJLBYLGHQ®BLFDIWKBWH T X H/@W F NLA@IR W

QHFHVVRBD QK HDOWKXZWWKQ R P DVOR GAD VV

,QGH[%0, DQGPD\ FRQW UL®RWGY HURHWDEROLF

RXWFRREKYQWQF UHDWHMDG UJQ W RNHQYROYHV SROH RI +HDOWK\ 6QDFNV
HQHUJ\ GHRRG¥O PR UDWE B &RQVXPYQDFNYV 1THEHVVDU)\
I[UHTXH@M(OR X J K\RXBAD \F D @ H DRI [FHWWQ H U J\

LOQWDMAD @ O\GR. VUK ZQJBQ GX O OWFKWHVQFUHDVH
FDUGLRPHWDLE/BNQ GFR QW U L\E RVPNO LWOHVLVWDQFH

ZKLFRD\ LQFUHBWKHWU L VRII GLDEHWH® O LIVXY

FDUGLRYDVFXODU GLVHDVH ORQWHLUR HW DO

,QFRQWUBGNVNWW BSDW W HEIDYWVWREQUH J X OBDUOD QF H G 3RSXMMRQ * LIRXSV: KR YHQHI MW LRP
QXWULHQW DA_HG DI VWK G X FHHDGV LOH T X HDWF M +HDOK\ 6QDFNLQJ
DVVRFLDMMWKE SUR YHGV DE RE DOBHWWBEHWLWH
FRQWDB®HGXFIHGVULVRLQLVARMYHDOWK
'KHQHYIQWHGHBUURXSLWKQFUHDY¥WULWLRQDO
QHHOAXFEWKLOGDGROHVBUGWYDQ®DFWDWLQJ
ZRPHGHRSOMKKH JEK\VLBBW LO'HWH Q & HR SIDWM

ULWRNX QG H U Q X WKUIHLD/DWRKQW U L H QO\D B N IR XIOHG

FKRVHQ RYHU IDVW IRRGV DQG KLJKO\ SURFHVVHG IRRGV

TKHUHIRXM/ULWRRE K HPSKDVLDHEWODQFHG
HYLGHQFH EBSHBDEHGXFXQRHFHVVODEFENLQJ
ZKLGH RP RWLHDIO VQO\W XRJKOFOL FAK\H Q/ QDFBDVH
FRQVXPHG
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[ VG #VNEUO*TTVF *

3 RVHQVDOYHOQH LW RI + HDOK\ 6QDFNV

5HFRP P HQGHG + HDOK\ 6QDFN 2 SVIRQV
':KHQVQDFNVHWRQVXPISELRUKRXEBJILYH®R

QDWXHKBOOWKQLPD®OUWRFHVY®RFDIDYDLODEOH

IRRGW K V@ K D QFIHH WDXUD O IZW L GEHH L PL Q G IR IO

8 QKHDOK\ 6QDFNV VIKDWWKRX @S EH
DYRLGHG LHGXFHG

7TRLPSURSRSXODWHBQRXWFRMENWHGXFHQPRHVV

FDORIWQAWDNHYHGXFL&IULVINWWHYVVHQWBIX®RLG
UHGXFH

SR UWVRJGNRV K M@ D FIRR/P S O H PUHIWWWMKUIGH S O D F H

EDODQFHG PDLQ PHDOV

¢ JUHVK VHDVRQDO IUXLWV H J

EDQDQD SDSD\D

6XJDU VZHHWHQHG EHYHUDJHY DQG FDUER
GULQNV FRUGLDOV VZHHWHQHG PLON SDF
%LVFEXLWY FDNHV FRQIHFWLRQHU\ EDNHL
EUHDGV EXQV DQG GHVVHUWYV

8OWUD SURFHVVHG FRQYHQLHQFH IRRGV K
XQKHDOWK\ IDWV HJ SDFNDJHG FKLSV GF
H[WUXGHG VQDFENYV

JXDYD PDQJR

JUHVK YHJHWDEOHV UDZ RU PLQLPDOO\ SUHSDUHG
e $ KDQGIXO RI QXWV DQG VHHGY SHDQXW FDVKHZ JLQJHOO\

SXPSNLQ

e %RLOHG FRUQ DQG SXOVHV HJ
FKLFNSHDV HWF

e %RLOHG \DPV HJ

e &XUG XQVZHHWHQHG \RJKXUW

e )UHVK OLON ZLWKRXW DGGHG VXJDU

e 8QVZHHWHQHG EHYHUDJHV HJ
ZLWKRXW VXJDU

JUHHQ JUDPV  FRARBARXIDCDOG 3XEQF + HDOK
PDQLRF VZHHW SRWDWR HWF

&ROVGHIDVIRQV

YHKDYLIRXWDO WYHW

SODLQ WHD sHHRHQ MuhidkpRIlihl viKIVE L Wi PRW L RVQUDLG J H
IRU DGXOWV NLQJ FRFRQXWRZDPMM W &BF NV

PRGHUDWLRQ KHUEDO GULQNV VXFK DV EH QA RQy RN B% P WHHDHE® WW VSE ¥ LI LWDO ON W

.ROD NDQGD

PDLQ PHDOV

$YRLGLQJ GLVWUDFWHG HDWLQJ HJ HDW
SUDFWLFLQJ SRUWLRQ DZDUHQHVYV DQG SI
SBURPRWLRQ RI KRPH PDGH KHDOWK\ IRRG

) RRG (QYLLRQP HQW

7KH ZLGHVSUHDG DYDLODELOLW\ DQG PDUN
VQDFNV VLJQLILFDQWO\ LQIOXHQFH FRQVXP
LPSURYH WKH KHDOWK\ IRRG HQYLURQPHQW

3URPRMWHID OWKKRBQG@RUNSOBRKIQYLURQP}
HIKHDOWRKRRDQWHMNQGHO KBBWERRUNSOTL
FDQWHHQ JXLGHOLQHV
,PSURYBIFFHWRDIIRUG D BXA U L WWL@RXF/N M J
HQJDJHPHQW ZLWK IRRG YHQGRUV DQG O
5HJ X O CPVDK N HWRIQIQ KHD ONER'G\B DU W L F XD
F K L O G&)HSB RURFIR® 8\ VW HPQ/G/ UD G L W HR Q D\
VQDFNV
ODNI®ZDUHQHY&PSRZHHQHSRBON® H DD E H (
RI SDFNHWHG IRRG DW WKH SRLQW RI SXL
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[ VG #VNEUO*TTVF *

3RAA DQG 6\ WHP V$ SSLRDFK

6XVWDLQDEOH FKDQJH UHTXLUHV PXOWL VHFWRUDO SROLF\
LQWHUYHQWLRQV LQFOXGLQJ

e SHLQIRWFKBWLO LW KIR® RUP DRMORWULWLRQ
ODEHOLQJ
e« DQGURQW RIVSDE LB KW W HPMW K 8 R L RW
SXUFKDVH )LVFDO SROLFLHV VXFK DV VXJDU
e VZHHWHQHG EHYHUDJHV 66% H[FLVH WD]J
e BWUHQJWKHQLQJ QXWULWLRQ HGXFDWLRQ DFURVV WKH OLIH F\FOH
e« OXOWLVHBRRRODERDBFWRBEQOHOHYZ\DHPAWRUV
V X FBO\K H D OF\GKX F D WDLIRIQ F X © VG X VB/QUR W K H U
UHOHYWHPWRQFUHBXKM FKD\BIRZHRI IUXLWV
Y HJH W DCEQDGH VKD L QW@ b U J HO\RLRIDOY®\L ODED H
FRVW RSWLRQV

([ SHPVIAG 2 XVERP HV

.QRZOHGJH %QHKDYLRXU

PSURYHG SXEOLF B5HGXFHG IUHTXHQF\ RI
DZDUHQHVV Rl KHDOVRKQHFHVVDU\ VQDFNLQJ DQG
VQDFNLQJ SDWWHUQV POREY W rYKH EHKDYLRXU

ULVNV DVVRFLDWHGWRHAU GV WKH FRQVXPSWLRQ RI
IUHTXHQW XQKHDOV\Q(QWXUDO KHDOWK\ VQDFNV ZKHQ
VQDFNLQJ QHHGHG

+HDOWK LPSDFW

,PSURYHG PHWDEROLF KHDOWK
RXWFRPHV UHGXFHG
SUHYDOHQFH RI REHVLW\ DQG
GHFUHDVHG EXUGHQ RI GLHW
UHODWHG 1&'V

L (<389% ,&+($/7+ 0 (66$*(

YRU PRVW KHDOWK\ DGXOWYV URXWLQH VQDFNLQJ LV QRW HVVHQWLDO
&RQVXPH PDLQ PHDOV ZLWK QXWULWLRXV DQG KHDOWK\ IRRG
JUHTXH@WFNVSHFLRQOOWUD SURRREGNB G

FRQWULEXWH WR PHWDEROLF KDUP
"KHQVQDFANUMBIIHHG AGRRYBEW XQXOWULWHRRW K\
PLQLPDGORFHV\DHIEE QX W U LHQ W RSHQLRDY

DSSURSULDWH SRUWLRQV
3ULRUIBMIOBQPBG@HDODQ G HGXRBQHFHVVDU\

VQDFNLQJ
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[ VG #VNEUO*TTVF *

,Q WKUHARUGV,W EUHDWVWQFHWD WKRXVDQG
WRPRUURZ¥GGHQODNQJLQ WKHED ODQ FH H
JUDGXDWRRSODQQHBWWHEKHUDQGFKLOGUHQ
\RX KRSHG®/RKRO GV KHJHW L UH PGIQHD P\R X
ZKLVSHDEBXMWRILWR2W K U H D WH QIEQ H P\
WKDRDW. QYDGW&NHUHVVHQRIHZRPDQKRRG

7KURXWHDDQGHUURB L O XMV HQWHD UIFRU 7KLQN RI \RXU ERG\ OLNH D JDUGHQ 1XWU
ZHDSRQWKKXWQH[SHFWHE@&HVSHWRVMFODLP | |HyWw L OL]H KHDOWK\ FHOOV ZKLOH H[FHVV V
WKH IXWXUH WKDW FDQFHU WULHG WR VWHDO LQIODPPDWLRQ

)RUWKR XV DRIGW LD QNDIQPLOHDFKHDUNKLY 7K UHH IXQGDPHQWDO SLOODUYV
GHY DV WDMDL@EW R P WK HIL HRIWOR ®VHDUFK  )REXVRQER QW U RZGQBIGVD Q D J H P HDUWH Y HW WY

IRBYHBERVVIEOHWRHDORQ&ERSHAKLVHHSO\GDQJIHURXVFOZD VW L\@K DD QFRP SURP LW X Q H
SH UV R\PXU QHINO MEWR D G M B &IHD W KWIKD W | x Q FW LR Q

GHPDQIGAWP HG LDWW H QMULHRBID W RHAUD @GVK H (PSKDVL]JBXWULWGRQNGRWHUXDQW IBWRRVLQ
OHDGLRDOLIJQD®P\RQJIEUL/DQNDQZRPHQ |RR®EDFNHEHIGNKFOQFHU | LIRMIRXGHIAW H QWL MODP L Q
UHSUHVHOWILQQLILFRRWOHQWKDU UHDFKLRJGSURWHFIVQWHR [ L GADKQDWNH VK HERG\ WHSDLL
LPSOLFDWRILRIPL O DK HD OW KA WHBBLNH pEKD QL VPV

$FFRUGWRVUKABDWHVYRERDQFBEEVHUYD®RWD  (oLPLQDWLERHW BIO\HP HQWK\DRD\ IXHEDQFHU
I[URPVKHQWHUQDSUIHRIARAE HVHD RRE DQFHU jyRZWIK\UHG XFYRQRSUKIDDY ®GGHOWYVHGXFLQ

,$5& EUHDVWQF IDEF FR X QRWY QHZFDVHV v\VWHPLF LQIODPPDWLRQ WKDW SURPRWHYV \
DQQXDIIPULDQNBRQVWLWXWLRIDOI®PDOH

FDQF PQG RIWR\WDQFHIWV BY¥ URBR WK [HV
7TKHGLVHBFODR UDNXE VW DRRUW BEOX. WA ZQ W K

GHDWKMRUGG UHSUHVHQWLRIDOO
FDQFHU UHGBWYW&/DWLRQDOOAUL ODQND IDFW
VKHHW SGI

7KLMZKHUKKR SW DNBIQHZRUPLXW ULWHRD S\
(PHUJLQBVHDURKHWXZWDEH HDWD @OWHU
FDQFWIMWNORZURJUH VIVQ BIY HIQP SURWHU Y LY D O
YJURPDQWLRI[LG DA AHFKX FX U WMRPHJID
SDFNBBFDYKULD QN 5 VHWDUD G LIMLIKRWR O G

X QW D SSRBHLOV K LIMJ KWK H X HV WLLM@ RO R Q JH U
IRRBDW WHEXWR ZZHF D ®&D U Q H W®SU R W WKW V H
ZH ORYH
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SURWHEWOYHRWWODRRPSRXQEVIHWDEDWHMIHU
SURWHFWULKRIQ NWR WKHLDQWLR[LG DIQBHWD QG
SK\WRFKHPLFDNOAXOIRUDSKQHRFFRQIGRWKHU
FUXFLIHURXYVY YHJJLHV

&RXBEJIDWQUXBWDDN5ROBRPHUXLKMVMKQUXFWRVF
VXFIKVD S S OHYG HD FKPINVI KRR QW U MERK@MI® DPPDW L
DQGDWWRUBRVVLEBODL@KHXQH[SH F®/IHBAR
KLIKHU ULVN

KL®1 EUHDVWFDQFHUVAMV \ RXUMWHQIVIK
QXWIMIRQ EHFRP HV\ RXUWKIHGS ~ Z LHGB IWZ VK
SXUSRWH DQG VWD HYHU ELViA LOVR UHVWIDQFH
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[ VG #VNEUO*TTVF *

" § SBEIIPCBMLS)- BOALBO%FU ) FBM FFSU BO
. PEFO%FU

:DONQWRPRU®6ULDQNDNLWFKHIEBRXFDYWLOO
VPHOMKKWWRBRI D IRRG XOW XMKDKAD VQRXULVKHG
JHQHUDWVYRGWPIWQFB UDLQEREFXUULBINQWLOV
OHDIUHHGRFRQXSLFBQ & KFHRPIRUWIL@BOLFLW\
RIKRPH FRRRHGOMWPDQ\SHRSOWKWUDGLWLRQDO
ZD\ RI HDWLQHHOAKROHVRPBHIPLIDUDQGGHHSO\ 6SLFB®\GRHVHEYH G/IDW P H FILR QD PRQUOHDYHYV
VDWLVI%hRWD PIHRIDVMRRGDFNH@DFNXJDU\ JDUQGLRIPQERULD CEHRIUWKP@NHRRGHOLFLRX
GULQNR®YHUVIJRGWLRQWSRUWDXHVWKRY 7KHFD®HOBHGXWKOHHIRUW[FHVDOWEQFRXUDJ|
HPHUJHG W UD G L WSIUR® DAL H VAW X IKGIOOW K L HSHRSWHR Q MRLAP SRR L W K R W \RQKH D ¥\D X FHV
WKDQ PRGHUQ GLHWV" RUSURFHVWHIIEV R Q LQWW D G L W RREGI® D YRIW HQ
FDPHURKHUEWSLFBYQ & ORZUHSD U DM MRGHKD Q
TKHVKRDWVZHMHY RIWH@KHYUH6XWKH(OOHUIURP DUWLILFLDO DGGLWLYHYV
DQVZHWRUKQWHUHWVWHQID OWKORHD Q\GLHW
GHSHQERWQ REKDWRRGWHDW HQ WO \RRKR Z K\ ORGHUQ 'LHWV $UH &KDQJLQJ"
PXFKKRZRIWHIQGZKDWRPELQDWURGLWERQDO
/IDQNDI@RE&DWVDQ\WWUHQWKKIWOLZQWRRGHUQ 7KH KDOOWG®SGHW KB D/Q 6 U/ID QN D@RD R Q HOWVK H
QXWULWIGR'Q FHH WV RPHKDELWYRPWKIDVWDQ ZDWKHIUWQGSDGBHGWEFH GQ HMOF UH D \LIQFIDOXG +
EHFRPBHVWHDOWHKHQSRUWMO@HIURZDFWLYLWUHILQBBSURGXBWKFND WD FNYHHW HRQHEBR | W
OHYHOV IDOO DQG KLJKO\ SURFHVVHG IRRG® WRMINIMMHRBHHS IURRGYQ® HV W D PHDOW
WKDWKLIKQVDOWW QGEDORULWWVKMDP W LPH
:KDW PDGH WKH 7UDGLWLRQDO 'LHWYV 6WURQI\}UDGLVW(LWDERRNHGOD/UFRlWI—m—lFRPLQBUH
OLPLWKGEDULHANWKLFBRPLQDWLIKQ}SODWR® G
7UDGLWARID QN Q HAMWEXLDWRXQBFDODVRQDY HJHWDEOHY SXOVHV IUXLW DQG PLON IR
DQ®RVWRLQLPDIURFHVIRRGY W\SLPBIORIWH Q
LQFOXG@HEH HJHWD BEIHYWILONWHQNWRFRQXW EDWHKG vKLLWSDURM ZKD\WXW U LM ISRIQRMDWDOG LHWD U
SUHSDUDWQRE@PHWLIRNRKIRWKBQLPIRRGVKLY WUDQVLWKRGSHIWHQVRFLHWRINWDZD\IURP
SDWWHUHD WIREDY KZWWRUEDODQWHGRD Q\  wUD G L \WRRDWOW WERQZDRIFEUMUEDRRQY HQDRGW
SHRSOHDOIWHURYLEBOGERK\GURWRAWUBODQWSURFHWDMEGKPELYDEUIDQNDHFHOW. GHQERZV
SURWHIRE X O VCHMG H J X PIHMD Q RHY LW D PRIQQVUHUD ONMG L HIVWYM W OO O JBIIOR H  E DEVXHREI W KDEINH Q R X JWL X L W
DQGEEHWWRRFHJIHWDBEXH®HDIVHHRYCQWLR[LGDYWYHWDBOIHXP D\ RWKBXY W UL HQ W RRHEQ\KHD W
IURP KHUEV DQG VSLFHYV PDWW HEWHFDX\BRRWGLHWXDOLWOLQNWRERWK
XQGHUQXWULWLRQ DQG QRQ FRPPXQLFDEOH
2QHRIWKHL J J HAMWW H QR MVIKW U D G L\ L RSO D Q W
IRUZDUWDOWXBHLUDQNDRHDOKNDYHORQUQFOXGH@KH URE OLH@R W U D G LLW/IVRAGDHS U R E OLR® R V IMKIH
DWKXUXPXURQNONROMXQXZHQQD MI¥MNINKQWEDOD QFKHPWG M/ UDGLWHRQIRQ 1$ SO DWKERW F H
EHDBRULQMOWOHD YHWRIBQE&WKERFIDQIUHGLHQRV\OG FEIK DIUHH QQ GLVRKD\QRZK RCOIP XFIODUJHU
WKDW DGG QXWULHQWY DQG IODYRU 7KHVHKRBEIY KA UWH R WL MGOWND QWX R G K L oK H
LPSRUWWEWDOVRRQWULBXEMID QWLR[LGD@VV Yy H JHW DEWHW V LTKIDMWQ R WR G H U @UMWNEH V MYV

PLFURQXWWKIBME S RUWHVWHDOWIP XQLMQG FRQYHQLHQFH DW WKH FRVW RI KHDOWK
ORQJ WHUP ZHOOEHLQJ
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:KDW WKH (YLGHQFH 6D\V" SRUWIRQ®PDWWMWRR WUDGLWRRGIDTEHFRPH
XQKHDQWBWH®[FH\BVY FIlN) RWKHQHPEXWSODWH

5HFHQKMV H DS LAKDW © HDUF W XKIWWHH U D RVXQBKDW WKDW RV WODNFH WKQ D VPDBERURUWZRD\QRW

6 U/ID QN BQ HDWVUWWER OKWG RP L QOGW BEDQBEWHQ SURY H®HR X YO ULHW\HZLIWHDGLWEZREGD/IQGULHG

OLPLWHDBULAMWNKRVXIITLEQWBNHXYWIHWDEOWNYDFRKLEN O W XIUFDSRANWMKRWBDHR FFDVLWQEDW V

DQGQLPDO VIRRPHURPDQBERSXDIRQRXSW UDWKHU WKDQ GDLO\ KDELWYV

DOWRISRUKLH&D WRIX Q G H U Q X VI QALK IOFRAUH®

VXEVWDOQWYBORYHUZHLREMVLGLWDEHWRG 7KLMZK\QXWULWRR®YWOPWAM HRDIOQRWRLYXS

K\SHUWHQVLRQ LQ DGXOWYV W U D G LEXXIVRDH | LIQHU D G L W RR@D @ HK H D O IWKKH Q
LW R UW L RQWHHIOR R N EIGAOKH RYDQ 6 D L UH.GWPKR U H

$QRWKHBE HHE RRWMEK BWH WIXID\OL@WID QND YHIJHWDBOGHXPHWYX DM ®HDSURWHKBKHDOWKLH

IDOOMYBERRIQDWLRBQBAIXUGHWIDQHWRPRWHG YHUVRRBQ/IDQNPBR®LVLGHKRHQ WK NWH & WARXZ®LOH
KHDYAHSHQGHR@VMW D U¥WD SOHWKWD URKRGY DGDSWLQJ WR WRGD\ V KHDOWK QHHGYV

SURYLRIY®U RIWRWRGUZKLOBXIGMD WNHHQ

OHDMIHIHWDEQGNJIXPHMWHRQVXFHBQ ®ERXW ¢ % HWWHU :D\ WR (DW 7RGD\

RQH WRIUWHFRPPHQEGHGIRBIW ZDUQ VQJII®R U

D FRXQWU\ ZKRVH IRRG KHULWDJH LV ULFK k@& KD Q WD R @ U D S L WHOBHRRES H U QU VZ K L F K
SDURMDFXKRXDMNHHS)'URPN UDREQIHFD NHHS

6RDUWUDGLW L RGO W KISHIL'Q FLIBVFHHFDXVHKRPH FRRRHGOWRFDIDIHWDESOHVIOW I X P IDW D I\

WKWUDGLWREUIMOORWHR EDODQEKHEBOH IRRQUHHQWRQEHDVRQBXODWRPRGHQAWUMFLRQFH

SDWWHKB® QPRGHUIOWKQELWXWKHYLGHQFH HFD®HHSKIHG HRN D O D GRHW WHLR@QWINROHGXFLQJ

DOWRKRZWKPWQBUID QNDQWEGRWFWXBD®DQJ H[FHVV VXJDU VDOW DQG KLJKO\ SURFHVVH

IXO®@AUDG L VEILAHW P RUKHDUMDWIDRK\EULG

SDWWWUDRGLWWROGRIENBLWKR G QB [FHWKDW ¢ KHD O WKULIID® N DS8G D WIH K&R RNL MHK LDVPRG HV W

FRPELQDWLRQ FDQ EH HVSHFLDOO\ KDUPIX(HUYIRQUWLFH JHQHUBRWWRRQHJIJHW D E® BRU
DQRWEBHUXBHVKRPOHDIVHHQSLHRIILVKWJIJ

7KH +LGGHQ 6WUHQJWKYV RI 7UDGLWLRQ DQGUXDWWWKED\:DWHRJUXQVZHHWE&QHGENWH
EHWWHKDXJDENYH U DAMNFRNVE HE X LIDWR X QU L W

7TUDGLWERIDIXONOQRREDWHYHDBY D QWWEKDW URDVRWKILG NSRIBR L CPHDE LB B W WHKUIS® F N D JHIGH G
PRGHWGQHRIW @ PN UMW HQWEHPRUKRPH IRRGV

FRRNHAXLFRHDQSHRSEGEBYRRUHRQWHRBU
LQJUHG DHIBRWWYRHIZHFRQAGXVXDOQFOXGHYKLVWRW IRUHLRRGH® SRV RGOR FBX0 W XW.H
PRUBKRORR@W GH ZHURD G XV IWWIDHG 7THKQWE D F W X DIOHW YWURDKEHH \SviD URM&/U/ID Q DB D W IXBEIG DWH G
RIWHQFRXUVKIBDUPRIKED AKLFKDYXSSRAWOWRZHU IRIPRGH UWQ IHKDMVZ KD WD NHW KW U D G L VBILRNID O
PRUH PLQGIXO HDWLQJ SRZHUIXNW®DOUHFEBQWDRMY\RIWKISULQFLW@&BW
QXWULWLRQ H[SHUWYV DUH QRZ SURPRWLQJ Z
7KHUND O\DRV XVWDLQDE I HM'\G L WERIQRO D Q
GLHUNXHDYRQORFPOWRSWHDVRDRGXBRG $ &XOWXUDO $VVHW :RUWK 3URWHFWLQJ
FXOWXIWDPQOL@IUHG L7HKQMDV DN KH D OMIKW L Q J
PRUBIIRUGDEXHHUDFWHVBBFLIZKBQRRPSDUHGEULDQNDRRGVWRUMKDIQHOW. VPHPRULGHQWLW
ZLWHSHQWPSRUWRIGYHQUREBENDWLIZKHQ KRVSLWD@EBMY:HKHQD RO GHURQ H U DSWILHRSDDISHRW
IRRSULFPDWWNXFOWDORWRARBRAWUDGLWLRQKDRADVDPERDWEK H\LK JUH G LLMWQBSDW V IGRIZ Q
UHPDLQ D YDOXDEOH SXEOLF KHDOWK UHVRRKUWWHKDQYHFLSHSDVVIGRZ QZD\RIHDW WX DQ
VXSSRUW KHDOWK LI LW LV SUHVHUYHG WKR?:
6RPHNVUDG LWRRGOKDYSHURWHEWRDWHWNVQWLOV
SURYLEWHRWBIQW LEHUD WKXUXPXUKXRQURQJID 7KHDQJIJHWRWKIW DG LWR@DOGQVDSSHDWLUHO
*RWXNRDPGRWKHUHD WUHHQMIHULEHWDWORG 7KHGDQJHMVWKDMWKHALOBEHUHSODEHBDVLIBOW VYV
PLFURQXWURHNQWLW ORQF HUVDWIVBHE GV QXWULWBERIVEGYR WK HYLDOXMXOOSSUHFLPWHCG
KLIK TXBORWMQ&®HD OMIKWWUPHQWRRGAKFK |DPLOIVHFKRRIRUNSOMDMFRHFRPPXQLWRRAWLWRH
DW XUBD ¥ XS S RXW HD OMRKQ R IW K HMR G.MD FHOHE WR¥BFRORGXYKLOHP SURY WKH D\ WKHD UH
PLUDRQHRZ QE XW R JHWKHAW H W BWWHUIW SUHSDWDK& HUYIBGLDQNPD G URWHRWIKWNRRG

IDWPRUKXWULHQMKDIBK HEXLOWRXQE ILQHGKHULWDJH DQG LWV KHDOWK
VQDFNV DQG VXJDU\ GULQNV

KHUH 7UDGLWLRQ &DQ )DOO 6KRUW

,ZVIRXEGDPLVWIKXNRZHYWRGHD WIUBGCIZWWK® XW
OLPLBRRWPHNUDGLWHR@MOM HUKHD YWW\QFRFRQ XW
FRFREAWNKHRWRLEKXKHOQNKHNUKVHEHQHURXVO\
DQGERPELQHGVKD UDRRXQRMVYLFWHUHYV XOW
EHFRPADORULH GEOVMHRUHHGHQWIRWGHUQ
OLIHVWWIAN FROQWU LERWHIKWLQQAWHODWHG
KHDOWK SUREOHPV
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ol F, FUWP %FUBCE *U - POH UFSN &G&F-DU

: PVSOFX FTUTPDBMN FEB EFU JOTWBOUX FHI U RTT BCE
8)"5% /895

OU 'LQXND %DQGDUD

"KHQ\R XU HV WRDLEF B\R K \ GLUQDV\DANRH Z HW K DDE R X W
JUDPD/GD\URXJKEBIPRX Q@ ZRHG L XD QD QTR U
ER GU X QRX R/IL WKW X DXOH\OX S S ©® D E W I X UD X F R\WH

7THFKQLFDO $GYLVRU ,QWHJUDWHEG 1BWHHNY R KWW R UBNGEQ W R FEK OFVO @ H®/ R Q |

:RUOG 9LVLRQ /DQND

ERGLEANLPMKF®R ZHUY HU\WIKIRPR X B XV F OMRR X U
EUDLQ 7KLV VWDWH LV NQRZQ DV QXWULWLR

TKHFRQFHRIWKGYHWDUURBHZ W DWHYHO RYHHI
FHOQWRUR LQ QRWVD ZH L JIKOW WWR -EX \W VD
PHGLMXHUIRBK L O U MBS L O AR/ WG RWH V S RAORG
PHGLFDWRBRONHWBPE¥HFRFRDRIWKPMRVBLVFEFXVVE
GLHWDSSURDHARKM\NKARUOKL JKO LJKRWHE JIKOR VYV
GLDEHMDHOD JH P QW U L J O\ RUHHIGDGRNSALXRME ULHYW K H
TXHVWALRBRVMQWKXVEBMBY X KDKD S S HERPRR X U
ERGDIWIHRW O R IHWRV KHR WX ¥ SHFL | URDOMDDRIU
PRUH"

,Q7KLNMUW LR RZH. OI0QBQ D U U DEADLWHRGQD Y DL OO R Q M
W H UPH V H DUV X GZKHH/UMKIHQ W H U Y VGIWLRKIGH D V W
PRQWRKWRILYMRXDQXQELDVKRRQH\DWG/FLHQWLIL
JURXQGHBWRIZKDMWHVGRHY QG R VQR®RRY HWK H
ORQJ UXQ
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)LUVW :KDW ([DFWO\ ,V WKH .HWRJHQLF 'LHW"

1RO R HWR HWMW KWDPH KHUND VSHFWRBKP
YHUVLRRFELWXL | IHUHQBIYGLIIHUSMAVBERVHYV
7KW WULFRUH/WEBDV.HWRIJHQHWHTXLUHV

RIGDLBDORWHMRPHURRADW LWXHU®LWWOH
SURWDBIQG@OPRYRFDUERK\GUR UKW KRIULILQDO
PHG LMW VIGRHY L J QRIS L O HSY/G O RRHGLFDO
VXSHUYLVLRQ

TKHWKHOYWPRUWDFFHVVYHOMLRUQKXMRGLILHG
$WNLRQNWWH O DWW W D WOLARL WWWVKABH G LW HU UD QH
.HWRJIJHDRH®BG GRO LRFIHQXWQ&LOAVIRDKHDUW
KHDOWXSISHIRD R/ KHHUWR Z &DORHM/ RJIHDH W
FRPELOWHHWRAZULWIKYVLIQLILFDQRUWHMW U LRFIW LR

NFBOOGDRIWHQHRUDSZBLIRWXQGHU
PHGLFDO FDUH

7Dl%-|U.HDVLO‘OI-H.QLLQQ&LJK‘@\X\/UXFW/X!LV\I—WIIQHUH
SHRSOMFHUHUHEAXGRDFKDQ®BRQLWRUNVNIKFRYV
GLILKMMIDDOOSWRIUDPPRAGLDEHWWXVWDEQHIKW
RWDWZRHDUWDEHHDRDFKLH YA ONKHRMWFRPHYV
HSHRLOQWHQRIOVRLAURIHVV VXGEZ @ Q WW
VLPSO\ IROORZLQJ D PHDO SODQ IURP D ZH

7TKH ERWWRP OLQH RQ ZHLJKW ORVYV

TKHOWKHDHRWKMHUVLRQIMBU ISR S X OIDQ U L
WR ZRUNV ZHOO LQ WKH VKRUW WHUP

/DQNDRRQWNMFIOVGLHWKLFRUISUHGRPLQDQWHN I 0 1 C b L O R W KEHLH RO MG K H U H O F I
PDGRXWIPHDWORIUDLQMJIXPHOPVRWQRWKHU Q XEDUMAL v Q

FDUERK\G/LIRD(\NHQG(HLQLV\RWIFNVIRIYHJHWDEOHLVV DFFRXQWHG IRU
DQG IUXLWYV I \RX FDQQRW VWLFN WR LW \RX ZLOO QR

YRUHQHZBDIJRWQDJHP DQWUYWVWUDBWURB FK

KDWKHAOWKD WNVKHRD®ISXVKLWHBKERGLQWR PD\ EH PRUH VXVWDLQDEOH

NHWRVERQILUEBKBEORPRG Y RMWHW RR@PH OHG
EHWD K\GUR[\EXW\UDWH UHDFK PPRO / RU\PERYHDEHWHYV 7KH 30DFH :KHUH .HWR 5t

JWKHUWR QH UHDKHUMKBRQJ WHHYULRG H IGRAW K H
NHWRJBQHWHQXL FRESHODW@ISH 'LDEHWHYV
$QGIJLYHWKDBW LDQNDDFHY VHULRX/G URZLQJ
GLDEHMSH\G HRLWSU H Y D OBMWIHAR QW KKIL JK HV W
HLIKW JRVY 7KH +ROHVW 7UXWK LQ 6RXWK $VLD WKLV LV SDUWLFXODUO\ UHC
7KH ORJLEV VWUDLJKWIRWEBUG'LDEHWHYV
IXQGDPHQWDPRQGLWRIRIQPSDLUEGRRGXJD U

.HWRJH(@ILIHWDVVKRZQ/RPHVLJQLILHD’QWHQFESSEEE:’Z%%V S: UI&TS?JLQED%),(\I\/DEJSEJQFEH.VQ/;YH
DVVRFLDW\KHKER WM WAH L JIOW YV, QW KIHL UWWUW R

VLPROWKWHWR QLVVeigs aPRYrz HLyom v (03 % SR ERD ISR CORTERR
WK IOF® Q Y H Q WOLRRAD KBMWH WY H UIDFIMNR [ S O DLKQL V

NHW RVL® Q D W XUDIH WIXB B U H WILRQRWKER G\
VKH(Z‘DWEHILJKWLFIED\O\FRM—V@RDIHJEHSOHWI—U%
DQ®DQ\SHRSWYSR QW D Q HHRXK-DEW F D XI\DHI Q G
SURWHLQ DUH PRUH ILOOLQJ

7KH ILUVW VL[ PRQWKY NHWR ZLQV

HORQJ WHIWIPGHE@BRNVKIX\S $ WZR \HDORQ
QGRP IPNCH.® WROEDN ®W KL Q D U DDRGIR@ O HDJ X H'
IR X QUBK B WR SOLWZKS H 'L D E H\WRHO/Q RBYV X VWD L Q H C
NHW R JHGSISAU R DA L H YDHRHD QLQ UK G X FVL QR Q
+E$ FDNHPHDVXRH ORRKXJDARQWRRMWL P H
PRQWKV WKH SODILQJ ILHOG OHYHOY,| 54| || Fp@wRFMKHIGHSHQGHABHGLDEHWHV

PHGLFDWIQF@XGQQIDQYKRZHEB®SURY HPH® WV
*HUHZKDWKGIRQJ WIDPGLIR'D Q GWNQRBKDW o\ gy W D E RO U HUQW O X & 1/ QFK R O H V WHRIFR®

WKNHWRPPXQMNSLFDGONUWALWHIH PRQWK

PD UM KAH L JOWD'E Y DO W DIFHOR U JHOAD S SH DUy KROHVWHURO DQG WULJO\FHULGHV EORR!
0D QG P\W DR DWW XB\) R V WCHUE R O OXHHIRIQ R IW K H
PRVWLJRURRKRFSDULRFRQRED U ER K\ GUHUWGIR Z
IDVBLHWRXQQRPHDQLQEKXIOHUHMEHLJKORV YV
EHWZHHQ WKH WZR DSSURDFKHVY DW PRQWKYV

%\

7KHUHDVRBQKHUH DKEHER GG R HYR $D UW L FIKIDUDH) O \
Z KL FKLHRXI R O ORD R @MR XV W VERWH W R VI K O\
UHVW UQBPWLYHY WU EPWE®K\G HDWHM D WA J
KRSSHEWHDRR VW X LIVY® D QY H JH W DFEBDNHHAWV
JHQXL QGO L AX VL Q WIDQMK B R QUXQHVSHFLDO O\
Z LW IUQD Q N DRIR BX O W2KUHHUUH. ERDF X O WXWD S O H
QRW MXVW D FDUERK\GUDWH
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$ PDMRUVWHPDWY.EBIQ®HWD DQ BXBQANVUKHG
WK®WO0-LQ FRQILURMKGEMHGLRBYRRXYOWLSOH
WULDR®QFO X WIK@PMI UORZ DUERK\GG DMBHY H
DPRQWKMRVMWIIHFVELHWDSSURD FRKBY¥KLHYLQJ
7\SH '‘LDEHWHYVY UHPLVVLRQ

.HWR $QG 7KH %UDLQ )URP 6HL]XUHV 7R
)25 3(23/( :,7+ 7<3( ', $%(7(6
* 6WURQJ ORQJ WHUP HYLGHQFH VXSSRUWV PIHPHY QI IWRHERBRS. QDO DQG VWURQJIHVW
VXJDU LPSURYHPHQW
* 0DQ\ SDWLHQWYV UHGXFH RU HOLPLQDWH GkPFHIWHIM BHRRYBW 2R QQIE H VW WD EOQRRH
XQGHU PHGLFDO VXSHUYLVLRQ W H UEFH Q HILAVQW KEU D VG H F L | LI RIBHIRS DLHAGKU X J
* 5HJXODU PRQLWRULQJ Rl OLSLG SURILOH\; LY | LARROWERW G L MMUREH L] X G RVRWH V S RARG

* 7KLV VKRXOG DOZD\V EH GRQH LQ SDUWQRL\KEXRFbYH ' RE YoreswbmRRIGK HVEGLYLG X
KHDOWKFDUH WHDP QHYHU DORQH WKH LVQRW W UHQEL\HWPKRLEW. VD OLIH FKDQ.

PHGLFDO WKHUDS\

<RXU +HDUW RQ .HWR $ OL[HG 3LFWX\ht j wGIRERQVLY WKQWED W HV S R Q GHUY
UHGXFHIL]XUHTXHBIF\ RWPRUWQGPHDQLQJI
/KFDUGLRYDMFHRREOR QJ VWNHMPRISIH U K DASKVH SURSR U WILRIMW L HIFVKY. HFYRIP S O HMIH X UHHH G R P
PRV®&HEDVDNG HEM/ KG L HV) GR URR G HD V RIQH 5 HP DU N DN EH O H I RVOIE U RIVAQL &, HB UL D Q
SLFWXUH LV JHQXLQHO\ WZR VLGHG DQG ERWE&-\AhGdi¥aRAY WHkN 'oNW O ®&7 L HWDNL QW
DFFHV VH EBBL W K RWUM [ W U H\PW U L F W QAHAGRO D V V'
SURWRKRIO LYRUHFRJQLYWGE U Q D IV\DRIQD/AND O
WKHUDS\ IRU GUXJ UHVLVWDQW HSLOHSV\

7KH JRRG QHZV
7ULJO\FHUE ®HMWW KEORRBWWK DWWVD PDMR U
FDUGLRY DWLPBDOFDMRKMH WAD VL J Q L | LURHDGXVF WL R Q
7* DVVRFLDMWWNEWRJIBQHWWEYQ RWRUHQ
ORQJ WHWGLH VKR OHV WHSHRROW H R WQEBLHY H V
PHDQLQJI%OBBSGHYVVWHOEERPH RZERWK
V\V W P@LE L DV WARIONBFZD U H V ROZH L J IOWR \D\Q G
LPSURYBGE X\OHQV L W IKHMA H VDB HFRQVLGHUH G
DWFLHQWLIURDQGYOG& Q EFID® I DWWR F L B WHIG
WKLV W\SH RI D GLHW

7KH FRQFHUQ

7KHELJJHNRQ FHWIQID U GARE H D LKW D OMVNY K H
HOHYDRILRQF KR OH V WKILLFE®G WWW KW\ SPIR VW
DVVRFLDMWVIGE W HSQDDEKLO GDXRS HD GWVHDVH

ULWNHQW R L\RHODORQJ WNHIPRIBQHWRPHWLPHYV

E\ RWPRUBERE®MVHOXOWR KHVHRWHUWDNLQJ

WKH UHGXFWLRQ Rl WULJO\FHULGHVY WKH WRWDO FKROHVWHURO ULVHV

"KHWKMWWKIWM.VMHY'/ WUDQVOQWHRFWXMEUHDVHG
FDUGLRY DWVPRNOHAD Q\HD UWW WERQGHEDEH G
UHVHDUPKRPURUJXHKDW/ SDUWYEMPSURYHV
ODUSBW W LIFOBINVKD U P | XYOK B L \BNL F W R D HE H
OHWDW D UPWRDMKBID D XPEMXJJIHWWKWKBIRQJ

W H UFFD U G L R Y DWIFIH@WIDLG L WMWK BRQ V L V WIDQ WHW
/' UHPDLQV JHQXLQHO\ XQFHUWDLQ

TKIKRQHVQN ZHWKIEZWGRQRWWLXHODUVHDOH
GHFDGRQYWXGRAKD UKD UGLRYDRFWEORBNFK
DWHDDWW DENSW URINBEN R SIRID QRDNHWRJIHQLF
GLHMWLMRQRIWKPIRVWP SRUWD QMWW KHXUUHQW
HYLGHQFH EDVH
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[ VG #VNEUO*TTVF *

$O]KHLPHU V DQG 3DUNLQVRQ V H[FLWLQJ EXW HDU£\$&7 &$/ 6$)(7< 7,36 )25 .(72

7 KH UM H QX \GRL H QMIEILW H IQEY0 RAWG LV FXVVLRQ: 0¥ @ H O WL ORO VWD WKW DE ¥ 80D FK
D E R XWVK SR W H QRN B/ RERHG LWYS URWW RBIHL QJ [ EE b o RO EHDOQVELWWHUXUGWRPDLOWDLO
EUDLQS$OJKHLPEUVWIROQIRIWKHD UOGHWMFWDEDH r o xwULHOW LOWDNH

FKDQJIMWI G UD P DWH.G X F WQRIQEU D VQE L O RV H

JOXFRVW XHOHWRERGLADE\SDWKISUREOHP, 1w EORRG OLSLGY LQFOXGLQJ /'/ NLGC
HQWLHWONQVBIUIRYQ BID O WH U GIDW LYRX UW R EORRG VXJDU WHVWHG HYHU\ PRQWKV

QHXURQV WKDW KDYH ORVW WKH DELOLW\ WR XWLOLIHVXdBH ywpow WR VWD\ ZHOO K\

DGHTXDWH VRGLXP SRWDVVLXP DQG PD.
(DUGFOLQWAD®DYMKRZQPSURYHPHQRRIQLWLYH,\sHELDOO\ LQ 6UL /DQND V KRW DQG KX

IXQFWRE@XDORMLLEOJKHLPSHMWOMVORDLQJ, .pyN ZLWK D UHJLVWHUHG GLHWLWLDQ R
NHWRJHQIWHUY H QB RKL Q \GRY FDAKH UBIN H\ MXVW DO ROOLOH FDOFXODWRU DSS RU |
SURE QP ROV HYRWHKRLWRFKRQEEHDOQWUI\  J1'y| 0 JHOHUDO DGYLVH

|DF W R U FHHW WEDLLIDE B OIOWW RRBIW L P LODWRYLGH | \Rx KDYH H[LVWLOJ NLGQH\ GLVHDVH F
PHW D EBBY FXIHO\RWX GUHWHH SRUWBGRYHPIHRWY 5 GLRYDVEXODU GLVHDVH VHHN PHGLFE
PRW RIXQFW DR@UHGXFWLRQRQRPWRUPSWRPY  \\pywLQJ

LQFOXGLQJ IDWLJXH DQG SDLQ e &DQ FRQVLGHU WDNLQJ D GDLO\ PXOWLYL
VXSSOHPHQW LQFOXGLQJ 9LWDPLQ & XQf
+RZHY BQ @& KLW¥ U L \WLK B\DW X GDLUWP D ¥ @ R D\ G VXSHUYLVLRQ RI D TXDOLILHG OXWULWLR

SUHOLPLQDDUKRZKHQHDWKNWD ZHHUBQ\

UHVSRQFQEQHRODME! FR P P WAGKBHH W R J 6 RIDWD

WUHDWFRHEONKHLPRUWBVUNLQVRORX WEQBIFW L FH .,V .HWR 5LJKW IRU <RX" $ 3UDFWLFDO

"KDVHFD®DLW KBMWEIL R O R ULDAVD IORL QXDFOXHIBQ G

WKHDU®LIQDWSURPLVHQRXMR DU U DRXE K

ODUJHU ORQJHU WHUP FOLQLFDO WULDOV 7KHNHWRJHQHMDSRZHUMWBREXWLNDHWRRO
LVERUNB/HVMONVKHLIKWQGR UWKHLIKWUSRVH

6LGH (IIHFWV DQG 6DIHW\ :KDW <RX KRN BRKXRZ WKH HYLGHQFH VWDFENV XS IRL

7TKH ILUVW IHZ ZHHNV NHWR 10X

"KHQRX LUVWDZUWEKKMHWRJBQHRXEBRGIRHYV
WKURRZKWK G UDKZIDVEHI O\FRIMOR DHBHSOHWHG
DQGVKNLGQHN\W UHRMRLINRGLXRQ &DWHLD Q\
SHRSBFSHULHXBWD\EHHQLFN QD PNHON®R)XD
FOXVRIMP SW RIPQF O X DLV L KKHHD G D FEUD LR
QDXVBRGUULW IEDOMXNDSIW VHMY KALIR RR X U
ZHHNDWV KEHR GD G D SWRX U Q LDWG HT X BWGHJDW LR Q
DQG HOHFWURWDHW®GIDFHP HM@RW LXPSRWDVVLXP
PDJQHVLXP FDQ HDVH WKLV WUDQVLWLRQ

/IRQJHU WHUP ULVNV WR EH DZDUH RI

% H\R QWK H QL WL®IMS WDRYRQFR PW R B HWR X
FROQGLWMRQNROORZQRQJIJHU WHYMKDYHHHQ
LGHQWLILHG LQ WKH VFLHQWLILF OLWHUDWXUH

e .LGQH\ VWRQHV 3DUWLFXODUO\ FDOFLXP R[DODWH DQG XULF DFLG
VWRQHYV OLNHO\ GXH WR DOWHUHG XULQDU\ FKHPLVWU\ DQG
SRVVLEO\ ORZ IUXLW DQG YHJHWDEOH LQWDNH

e 1XWULHQW GHILFLHQFLHV $ SRRUO\ SODQQHG NHWR GLHW LV ORZ LQ
9LWDPLQ & FDOFLXP PDJQHVLXP % YLWDPLQV DQG GLHWDU\

ILEHU 6XSSOHPHQWDWLRQ DQG FDUHIXO IRRG VHOHFWLRQ DUH
HVVHQWLDO ,Q WKH 6UL /DQNDQ FRQWH[W VXSSOHPHQWDWLRQ
UHPDLQV D JUH\ DUHD ZKHUH WKH SURGXFW TXDOLW\ LV
VHULRXVO\ TXHVWLRQDEOH

e (OHYDWHG /'/ FKROHVWHURO $V GLVFXVVHG WKLV UHTXLUHV
UHJXODU EORRG WHVWLQJ

e %RQH KHDOWK 6RPH VWXGLHV VXJIJHVW UHGXFHG ERQH
PLQHUDO GHQVLW\ ZLWK ORQJ WHUP YHU\ ORZ FDUERK\GUDWH
GLHWV WKRXJK HYLGHQFH LV QRW \HW FRQFOXVLYH

[ VIBLUPO4 PDFZ PG4 SJ- BALB -XO



[ VB #VNEUO*TTVF *

7TKH %RWWRP /LQH

TKHNHWRJGQHRD WU LHGGVHV WHG L FDROR DW K

RYHD FHQWXRI\FOLQLKIDVOV WG ZKHQXVHG
DSSURSULPMHONQ O RQJ WHH@WNRWSHFLILF
JURXSWWRWRZHYBYQLYHYRDRWUR®LHWDU\

UHYROXWLRQ WKDW PDNHV DOO RWKHU DSSURDFKHY REVROHWH

JRUVRPHRQ@HW®&UXJ UHV ILVSW D @ 8'AWHD CEH
WUDQVIRUPRWIRPFHR®BQDJILQFIH 'LDEHWHYV
XQGIRHGLMXGHUY ULWWR@HHIITHFWRYHRPHRQH
KRSLQIFORVAHLIKOWHEHHBSWITIRUHD UALWKRXW
SURIHVVVRQBRUQME D IRREXOWKXIHDWR XQ G
VWD SOKHMHQGEDUERK\GUWIDARKHD OWKBGKHUHQFH
FRPHNW K& ULP DRKD O O QRO W X HDO/Q BOIN V
UHVWU DRYBIRMUHAX VWD LR O EORIP K R XIOGH DEHO \
WKH DQVZHU

"KDW KWFLHQRIFUHD VIOMBER X W K IQRVLQJOH
G L IWW LMANH U\ ROQHB/ KEH VG KW Q MR XFDQ FW XD O O\
IROOWRZIHBQMR\DE@Y X VW D L QROIE DI\H\R XD U H
FRQVLG MKMW R J 8 QHWRAKMR VMP S R U WIDUAWY H S
LVQREX\LQWUHFLBRRNW.VWDONUBITXDOLILHG
QXWULWGRBWVRMALXQE R FWRWRLWSHFLDQR]HG
QXWULWLRQ

)25 1875,7,21 352)(66,21$/6 _ &OLQLFDO 6XPPDU\

6WURQIHRW WHYIPGH@WHXIJ UHVIVSADE WV
1 VHL]XWHG XFWIHQXIWHHGRE VXEVHW
DQG7 '0 +E$ F* DW \HDUWHGLFDWLRQ
UHGXFWLRQ

&DUGLRYDSERODMELFKRWRPRXV +'/
IDYRXUDEQHDFRQVLVIVHEOW QL¥DINMLFDQW
FRQFHUQ UHTXLULQJ PRQLWRULQJ

HLIKORDVGYDQWUIPBRRPSDU BGWR8IWLQLVKHYV
E\ PRQWK@RVM7WGKHUHMFKNMHH I IHFW
PRGLILHU

1IHXURGHJHQHUDWIY®ILFDWLRROVKHLPHU V
3DUNLQ\PRIF KD QLVWREKD@B\URP L \LIRLORW
GDWEXWQV X 11LBRJIWEHIPY L GHIRRFHOLQLFD O
UHFRPPHQGDWLRQV

SLVRLWLIDWHRXQOLBRFSUHKH@®VYEVYRQXWULHQW
VXSSOHPHQWBWXEQWBLG UHQPB® EIRDRIULQJ
DQG GLHWDU\ FRXQVHOOLQJ

[ VIBLPO4 PDFFZ PG4 SJ-BALB -XO



[ VG #VNEUO*TTVF *

#F/PCE U F 58BIACH ) PX &HPHFQD" ETOQUNJ F
" U MUD 1FSP3N BADF

$ FRPELQDWLRHQHW WD LQQRW UL WHERY HU\
DQGSV\FKRORJEBBSDUHG GHWHUPLQWWOHWLF
SHUIRUPD®FFRPSHWLWAY &G FROW L Y RH. V H

DW K O H/DHY'S R UMAL H Q WDLWHAQF UH D VHQSIOR UL Q J
HYLGHQFH &DWUDGN NIKBR®D GURYLBEHJIDQ G
VDIMSHUIRUPDREMDQWBPRQJIWKHWWUDWHJL
QXWULW LHRWQIRG HQRIFGWKDYHIDLQHBLIJQLILFD

DWWHQWXRVRVKHDELOWR\QIOXHKWLRORJILF

& LLQDHU J X DW®RR VRL G HXOWHIBU J R J HIQLLGQV KER L
VIVWHPV LQYROYHG LQ H[HUFLVH SHUIRUPD SCH*
Q Q HI D% HPDLRWHRIWKRARVWIIHFWLXIS O HP HQUPAS UR

DW K OSHAL R U P L@ MHX UIRGQIGF R | HHW HIPR F RIDQ & D U |
HUSIVR G X FIVIVH ISQH P DD E ®QW KFHH Q WQUHDLDY R XW/W
ORFNLGHQ R WIHFH S W B H'Q R VLNDGIH X U R W U D QWK

URP R WH/O LRI O D [ DIVQ &IV L J% H- Q K L E LLWVDAB W

IIHLQ®FUHDNBNUW EHROF HQ W UDQ/GRYQH U DX

WLYDWLRQ

g\%IIHLQH (QKDQFLQJ $OHUWQHVYV DQG 'HOD\]

TKIWHUPUIJRIHDQLEHIHW® QWV XEVWDQ@HHWLRK

SUDFWWKHDMQKD QFHYHU BURGXFWAWROL]DW
UHFRYHRUDWKOHSMHWRUPDQRHOHXPHURXYV
VXSSOHPHOWMWADUNHWHRB WKOHR/@OD OLPLWH
QXPEHBRVVHYWURQBLHQWAYLEHQRESRUWL
WKHLHITHFWLYHGPRYIJ WKHPRVWH[WHQVLYHO\

UHVHDUMBKHBEUDFWLBBOOLFBBEBORIJHRDLENUH YyRmMSK\VLROBHUFDIH D LIHH®HK D Q WHWHH O HBIV |

FDIlHLGHWHDWRREGRK\GUEWMM D DODEHIWURRWHXURW UD QWREMGREDWP DMHE RUH S L Q H 8 KW IX@H

MXLIDIQGRGL)EFLFDUERQI]DIWH—IIWKHVNSSOHPHQV\L\QLPSURYH:.R;]QLWXQHWD@@(HLWHQHJGDGLQHU\

DFWWKURXIKLTXSH\VLRORBHFEOQLYRWRITHUV H[HUFLWH WRI G X MHKSIH U FH SRMHR @ D\W O R DIVOKIO H

VSHFLSHEIRUPDEHMHIGWEHQGCGR@QIKEHPDQGYV WRDLQWBILY HHJH U FL§ W H @V MKW X E M H F A Y BiX

Rl WKH VSRUW YXUWKHUPRUIHHLQWLPXODWWHMOHDIRMH GUHQDC
LQFUHDNWQRBUDYDLODEQGLQK\D Q WWRBRELOL]IRWL
IDWDALGXULSQURORGJHBFZKHVD\KH OYSDUB\FRJF
VWRUHV DQG GHOD\ H[KDXVWLRQ
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[ VG #VNEUO*TTVF *

5HVHDUFRQVLVWE8RRQVWULPBHRYHPH@WV
HQ G X U DRHFUHI R U P DIQHSHH D WSHBLIEN. OB WY F XOD Uy, i\ 50D 01 0 H
HQGXUDQHDFWWRE®HDQGGHFLVLRQ PDNLQOV

IROORZRMIIHLQXSSOHPHQWBWYRRQHIDWY o\ b b Qoo HY V iDEWEERLEK EWE HER P H
SDUWLFXDOXNDRER®G XU MBRUWNDVSRUMYG | oy HDVIRSHIOWMPR QDW KO SWHW L F LISQW LIQ J

HYHQWV UHTXLULQJ VXVWDLQHG FRQFHQWYBWHREEWLYLWMM PDSK\VLRORURBHIW R

LQFUHDRQMW UDP X VFRQPHQW URWERQYRV DQH

7KWHFRPPHQERNDUW PJISHNLORIJRDPRG)  pywx RFGRUGLGHS WKBNOFW DRD.P SR UW D QW
ZHLIKMRQVXPHSSUR[LPDWHORLQXWEHWIRUH "o\ UDFHOOXODU EXIIHU

H[HUF L)\RHD NJDW K OW WHNM X D WWHRVR X JK O\
PIJRIFDIIHLSQWHK O N WRIXDGRHGFHV LYW DN H
LWPD\ OHDWRQHUYRXVQHMWHDKHBUW WH

ZLW N F W U L B®NGHVE OL @PEK V F O H
JDVWURLQWHVWLQDO GLVFRPIRUW DQG V%H+H§%Jd&’m@@£§ESVVRFLmAKMCDWLJD(@iG
UHGXFISEUIRUPDQTHYDWBGE QRVOEMHIONO S
Q HXWU WK H KNG URJIHRQ G HO D\ MIIR Q V HRW
DFLGRVQEOORZRROVFOWWR/XVWELQK LQWHQVL
FRQWUDFWLRQV IRU ORQJHU GXUDWLRQYV

,PSURYLQJ OXVFOH %XIIHUL

"XULQDW HIQNHH F MVKHBIF F X P X O RWKL B @ R JIFR® V

&UHDWRR®RK\GUDWHGHOHJIDU®NV& KIRRVW
HIIHFWQXW U L WWRSEBI0MH PIRRQMQ F U HDVWQH Q JW K
SRZHDQ®HIPKXVFO®BV\&UHDWLIFFKQ U W X LLIO O\
WKERGDQG\SULP DVIMRWH® KLNH® BRVF OM
SKRVSKRF U HDWLIGIH K L Q W H [QUAMY KER G\ V
LPPHGLEWHUJR XU PIG HQR WLQIHS KRV $K B WAH
UDSLGBSOHIKRE SKRFUNEB WY UHVHWKHD W
TXLFNONJHQHUPMBHVOORZERYFOMNRY XVWDLQ
PD[LPDO HIIRUWYV IRU ORQJHU SHULRGYV

6XSSOHPHQWPRUHIDOMMI D P X \BRORVBWKRFUHDWLQH
VWRWHKHUHBKDQR.KEDSDFRWAKSIKRVSKDJHQ
HQHUV\VW HRK LN QDE OMAK O MVBHNU IRUASHDWHG
ERXWWKLJIK LQWHI[@NILAE VWK SURYHHILFLHQF\
DGGLWLRR@K D Q FHLGQHUDY DL O DEUBMV@H RPRWH V
FHOOXO®UDWERGUDZLDDW HQWRXVFOH OO0V
FUHDWL@IQDERKQF¥LUR Q WHKOWIE SR URXVFOH
JURZWK DQG UHFRYHU\

1IXPHURXWXGKBYBHPRQVWUPWHRBYHPHQWYV
VSULOWUIRUPDOBH.PDOWUHQSWREHBRXWSXW
MXPSLIBELODY® HV LV WDQIFIHY GPB WD WRRD V
WHUFXSSOHPHQWDWLRGRHH®VRFLDWHEK
LQFUHD@HME® GRDVI QE QKD QAH® LBR QD FL W\
7KHVHIIHFWDNH UHD WS DWW L F XEHIMHOL FR D O
DWKOHSWMHMWLFLIDWRAHWYSRUWSULEWHQW YV
ZHLIJKWODQ\BL B D\WPS R UVQW ROYHSO B DM[ISGRVLYH
DFWLRQV

7KLEXIITHUMQBEWDUWLFROQMQEXDIGQHUFLVH
ODVWEBWZHHQVHFRQB®YG PLQXWHKHUH
PHWDERIDALFGRVLYQLILFPR@MU L BEXRIBIW L J X H
$WKOBWHWLFLSPWRIRYZLPPLELGGOH GLVWI
UXQQLBUFOLERPEDWSRUWWQGUHSHDWBGLQW
DFW L YALDWWHKW U HH RSHHU L WQ EN W DEH/QLHDI DVR P
EHWD DODQLQH VXSSOHPHQWDWLRQ

$FRPPRQ@RDGVYW U D WHNMR FRIQW XPLFEHG D\
GLYLGE®WRXGRVHRULYWRHY KB®\VR O OREZHG
PDLQWHQIRMRH#H JGDLOHOWH U Q IWAKYGRIBAH V
FRQVXPH J GDLDLWKFOX®OWRDGB®DVEOWKRXJIK
PXVFOWDWXUDWDRE\RQJMRDFKLHYHVHQVLYH
UHVHDER®ILWPKIFW H D WPLRGHR K \ G ULDWBII HR U
KHDOWI\GLYLGKHI¥RQVXPIWGWHFRPPHQGHG
GRVDJHV

SHVHDURIGLFIWWBWJIXORES8SOHPHQMWIAWIHDY H
PXVFEBUQRVR@HFHQWUDWERRY RYHWLPH
OHDGWRLPSURYHPHQWMUFIARO-EDFIWWDLQLQ
YROXPIGOWLUXKNLYVWK@AH RP P H QGRMFV

JSHGDW\SLF®IOXO\GEWRDOGRVMNKURXJIKRX
WKKBD\WRUHGXMHKRFFXUUHQBHD UDHVWIOHV L
WHPSRUDWLQJVHQVDWRRRRQWWN\SHULHQ@FWNB U
LQJHVWLRQL I LFDFRQOW D@XY FPBIUQRYHQHUDOC
UHTXLDWOHDVRXUWRHLIKAHHNRI FRQVLVWH
VXSSOHPHQWDWLRQ
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[ VG #VNEUO*TTVF *

YHHWURKRWHQKDQFLQ@HBAUFLYHLFLHQ@KWURXJIK
1LWULF 2[LGH

% HHW VKRB P HUJBIR QR IW KR VWW X GR BIW X U D O
HUJRJHQLIGBVX MV R K\ J & L W UFIRVQ MV HLQAWY IUWW U D W H V

X QG HWWRH U RHS/K \V LR O KERLGDHU Z L RVGNKER G \
XOWLPBWROGXFLIQURILEBSRWHQWQDPRQHF XOH

LQYROYHG LQ YDVFXODU IXQFWLRQ DQG EORRG IORZ UHJXODWLRQ

1ILWRIEGSHURPRWBVR G L O DWLR{DEQRBGI VVHO
GLDPHWR@PSURYRQJIH® QG X WHIQGH O L YWHR\
ZRUNLRXIVFOHM OVWRQKDQPHWRFKRQGLLIFR @ Q F\
HQDEORXVFOWM URG XHFGHUZLWKORZHRUY\JHQ
UHTXLUHRBNQWHV XIDWK O PWHYHUIRWKMDPH

DPRXQRM ZRUN KLOHI[SHQ G LAGQHVWQHU W KHUHE\
LPSURYLQJ H[HUFLVH HFRQRP\ DQG GHOD\LQJ IDWLJXH

EHYHUDW XGLKID/'YHGHPRQVWUDRMSHIR YHPHUIW VERGLXP %LFDUERQDWH %XIIHULQJ ([HUFLVH
HQGXUBGARHRUPDMQPH WR H[KBYF\OWHORF LHQF\
DREXQQRLBRUIRUPDRGEGERDUWWKNESOHPHQWDYREIQEL FD U E RIQD WHHO O H V W DHELOJIRIKHEDG. @ K D W
% HHW UWRRIMWPHD \ EH SDUWLFWMJHRG(X/ULQJIXQFWL[R\Q)\QH[WUDFHE)X)I)KIG)UJ)[DJQBIQ'WULQK]LJK
SURORQIHGRHEHL[HUFIDW\HHQGXUDRFHQMWUH | QwWH QW[IHW\F LWBIS LHRQ H U $\U R G X F \@ HRD@WRW K H
R\VJHQ XWLOL]DWLRQ SOD\V D FULWLFDO URSFhH }RXDHMRRERDERIR@ QY Q WKH XVFOID\Q G
EORRGVWAKHD®F UHD® AL GERQ WWHER XVFXODU

7RDFKLHWH R JHQ LEFFBWK O B WBHHNQ HUDGOL WHRG | DW L JXHG X FIRG FSHUR G X FWWIQRRLPQLVKHBUFLVH
FRQVXPH PPRRIQLWUBWH.YDWIPEBUR[LPDWHOEDFL W\

PJ RIGLHWQUWUWWRRVKUKRXUWHIRUH

HIHUFLMAHW\SLFBROUHVSW@BIMRXQG PORI %\ LQFUHD¥O@®RRELFDUER®GRYHHQW UDRG IR
FROQFHQWEBDWWGE RRWFHHFDXRHDBOD FWHDUB ELFDUERIQQKMHQ MHVER G\ IVE L OWWD\H X W U DQIG H
LQYROYEQGLWUBRGYHUWRRVHRI DQWLEDFWHWPRGHHFHWYG URJHRQNMJ RZRUNLXVFORAKLYV
PRXWKZBEWYWKRUYVMKSSOHPHQWIRXBPRDY R L GIHVG W SURFHKWWOBDLQWDHLG EBPIVEDQRHGHODDWLJIXH
PD\ UHGXFH HITHFWLYHQHVV GXULQJ UHSHDWHG KLJK LQWHQVLW\ HIIRUW

7KISHUIRUPDQFH HBKEGWARGLEPFD UE RDQUMHW H
PRVWYLGBXWLDEWLYQ DV WHW Z HRI@HD Q GV H Q

PLQXWSHW W L FXIOHEU[GIU FILYW H @ WIXWIL F L KIQMKO \
WR QGXFMEVWDPMMWDBDREGLE R LY H I L FL DHOF W V
KDYBHHHREVHUYE&/GULQWRQIWIZLPPLERPEDW
VSRUWVY WUDFN F\FOLQJ DQG KLJK LQWHQV

7TKHUHFRPPHQGRMDUW JSHMLORJWRDEPR G\
ZHLIKMRQVXPBGSUR[LPDWHO\PLQXWHWIRUH
H[HUF L)\RHD NJD W K OW WHIN X D WWHRV J :KLOH
HITHFWLWHRGLXPELFDUERQDWHT XHQWDWXVHYV
JDVWURL QW MHFVSWVLRORNOF O VEORDWQDRXVHDQG
GLDUURKBUHIBUWKONWRXBGHULPHQWKRVLQJ
VWUDWBXUHWYUDLQYHYNVNLEQVRWVLQYVKHRQ
FRPSHWLWLRQ
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[ VG #VNEUO*TTVF *

&RPSDULVRQ RI &RPPRQ (UJRJHQLF $LGV

&RQFOXVLRQV

(YLGHQFH B-DUWHRGHRILERD G ODDQLP SR U WDRMH
LQRSWLPLPMVQKOBWUFR U P DAXAHHD Q W H J U DQWBRS
FRPSUHKHQWUDH QL@@ XWULWURQUDSPD I IHLQH
LPSURYDH-OHUWDGI®W G XABW L JKBIHDWH@KD QFHV

KLJK LQW HH)YH WS\UR G X FWEHRWQD DO DQEQH DV HYV
PXVFEKIIHUEQSDFIEWHWURRMPS URYRMJIHQ
XWLOL]DWQBWRGLXPLFDUER GHODIBWLJIEM
FRXQWHUDRMIUFLVH LQDKIFGR\SIOMN K R XIIKF K

VXSS OHPHRMK URIK I HUSIQWLRORSDRIKZD\V
DOWKDWHF RPPRQRDEQDEODR®WX O HWSHHU | R DRV 0 HWDJH
KLJKHU LQWHQVLWLHV IRU ORQJHU GXUDWLRQY|Rp
IHYHUWKH®KXSYSOHPHORRKX FR P S OH P HODW K H U )% *V
W KDQHSOD/RKQWUDLQEWIQFLSORSHIXWULWLRQ
DGHTXDKWGUDW DR@ HFRY NWUDW HKIHQX VHG
DSSURSULMWQBOFFRUGMWRVFLHQWIXLBEHOLQHYV
HUJRJHIQLLEWD G UR Y DMK O HWWP H D V X U DIEQGH
PHDQLQXEMKOIRUP DIQGHD Q WIKIHVKK SSRUWRQJ

WHUP DWKOHWLF GHYHORSPHQW

5HSODFH VHGHQWDU\ EHKDYLRXUV ZLWK VR

%DODQFH WKH DPRXQW RI FDORULHV \RX WL
DJDLQVW WKH FDORULHV \RX EXUQ WKURXJk

[ VIBLUPO4 PDFZ PG4 SJ- BALB -XO



[ VG #VNEUO*TTVF *

5PP 4X FFU5PP 4BNZ " EESFTT.OH &YDFTT 4 VHBSBCE
4PEMN $ POTVN QUPOJD4S)- BOLB GBS
#FUFS1VC\D) FB\

7KHRUOIGID CAWK D QL]DWRRQHFRPPHW&DWX O WV
FRQVXOHWKDQRIVDOMGDDQGLAUMHXIRQWDNH
WRHWKDQ RIWRWRE UUGHDEHDRZ :+2
‘42 42 7KHWHD O XCHMI N L JQW® HG X FH7/RGD\ KRZHYHU GLHWDU\ SDWWHUQV DUH
W KHO R EEDX@ GRIBD UG L R Y DO/IPXKHOORENV IGKD EHWHY »QVWDQW QRRGOHV
DQG RUDO GLVHDVHYV * 3DFNDJHG VQDFNV

¢ BZHHWHQHG WHD RIWHOQ WHDVSRRQV
+RZHYHLWOREBOQHWDWYVHVVPHWERYD SHUVLVWHQ@MJIDU VZHHWHQHG EHYHUDJHV
GHYLDWULRPWKHWDUJHWNUDVBEQWWDMNPDLQV 3URFHVVHG PHDWV DQG GULHG ILVK ZLWK
DURXQG J GDARUO G ZZIGHDBIHWX J L@ W I PHD Q \
DQGL QG X VWU LOIHWHE 1&" 5LVNDFWRUYRGLXORQGUHMXJID U SH F LIDFORID G RO H V HIBN |
&ROODERUDWLRQ 7KLVQGLFDWONDRE W@V W KUEDBRSXODW-DRRQXD U GHRO -D\DW MW D
GULIWRZDWGOWRBGVZHHWGILHWANKDBLRORJIJLFDOO\V*2 6UL /DQND
UHTXLUHG

S5HFHQW HYLGHQFH IURP QDWLRQDO OHYHO
e OHDQ VDOW LQWDNH J GD\

6 U LD Q NIDVK Q G H U J RLUIIS DX W U LWL RQV Z\W HR @ e ORUH WKDQ GRXEOH WKH :+2 UHFRPPHQGI
WUD G L\ELR®WVBQ F U H D WLHESI®DER® R F H VIVGIG e 7TKHPDMRURIWRGL¥RPHMIRKRPH RRNLQJ

FROYHOLHOFH IRRGY SURFHVURRGVD\DWHWMD  OLQLVRWUNDOWK
7UDGLWLRQDOO\ 6UL /DQNDQ PHDOV zHUH EBVHEDRPP (FRQRPAIH[W UHSRUW

« 5LFH

. 'KDO OHOWLOV 6 X J DLLQ W IDNDID) € H'BW H F LY XDQ W QIDWGE R @HWO \
. JHDI\ YHIHWDEOHV GLHWDU\ SDWWHUQV VKRZ

. &RFROXW EDVHG EXUULHV « +LJK VXJDU LQ WHD GRPLQDQW GDLO\ KD
e JUHVK ILVK « ,QFUHDVLQJ VXJDU VZHHWHQHG EHYHUDJ

« 5DSLGURZWAK EDNHWQGXOWUD S U RIFRRG/ H ¢
7KH\GL HIHUGB D W X (DIREQ@ G G WE D QB RGHUDWH_~RQVXPSWLRQ
LQVDOMN.WKODYBHBULYIWM@PYSLFHRFROROWG (RIHAWKWHHVSDWWHUQMHWKDSWL/DQNDV

IHUPHQWDWLRQ UDWKHU WKDQ LQvawuLd"d%'é’éf."\ﬁ@@@'gxueHRQH[FHVVVXH*D“”QG/DOW
RVXUH SDUWLFXODUO\ LQ XUEDQ DQG V
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[ VG #VNEUO*TTVF *

$ O W K R QIDKW L RIQYCHU D PHDW NY D U L D WIWRXQG DH)\G
VXUYHLOOBSQRHWMJIJHWWURQHRJIUDSKDBRmo ([FHWXIDQEDGR RIWFMQ GH S HQGMIQHIQ W HUD F\

VRELRHFRQRPLF JUDGLHOWY WR ZRUVHQ PHWDEROLF DQG RUDO KHDOWK
1RQ &RPPXQLFDEOH 'LVHDVHV 1&'V

8UEDQ :HVWHUQ 3URYLQFH e *\SHUWHQVLRQ

¢ +LJKHU FRQVXPSWLRQ RI SURFHVVHG IRRGGYWURNH

e ORUH IUHTXHQW IDVW IRRG LQWDNH * 7\SH GLDEHWHV

e« *UHDWHU VXJDU VZHHWHQHG EHYHUDJH PRAOFNVSW\L R
+LJKHU ULVN RI REHVLW\ GLDEHWHV DQ& \*%‘*HWI—EQ'&L%%H\ GLVHDVH

5XUDO 30DQWDWLRQ $UHDV 6 ULD QN@RZUH SRWWEW RIGHDWHKM XMV R &'V
e +LJKHU UHOLDQFH RQ KRPH FRRNHG PHDOWWKLHBHQWRIWIRGMRRGLIL DEWD FWRAL

e 6WLOO KLJK VDOW XVH GXULQJ FRRNLQJ ‘RUOG %DQN
* /RZHU VXJDU EHYHUDJH LQWDNH EXW LQEUHDVLQOJ WUHQG
3HUVLVX\QHEHY Q X W BIPMUR QRD &RPPXQLFDEYRO *HDOWK "'LPHQVLRQ
'"LVHDVH ULVN 1&'
+LIKVXJIJDUQWDRUBHDWHW¥RQWLQXRYX\GRUDO
1RUWKHUQ (DVWHUQ 3URYLQFHV HQYLURQPHQW SURPRWLQJ
« ,QFUHDVLQJ GLHWDU\ ZHVWHUQL]IDWLRQ LQHRXARR FDULHV
e +LJK XVH Rl GULHG ILVK DQG VDOW\ SUHVHRRRHRREGVLRQ

e 5LVLQJ GLDEHWHV SUHYDOHQFH UHSRUWHGHY UHERSRIQREFARWLRQ

7K HVED W W B 0 QAOWKD W LR @DWX U Y HL VGR@EG ) UHTXMOFRQV X PSIVRKIDU WLPEDLBUHDWHY
FOXVWR IGL@E HQHAA S H U W H QXIUFE® Q I H\VGW U L FRAAJ S HDGHHREL Q H U D CRAFDORHI B B F LLIIKALO GUQH®
VXFPV&RORPERPSDKDPDIIQDQGDQG\:+2 guL DGROHVFHQWV

/IDQND 6/+$6 GDWD UHSRUWYV
6D @R HYR®LUHFYXOWHD ULIEHWWR QWU LEQ®WIHWVHFW
E\
s (QKDQFLQJ SUHIHUHQFH IRU SURFHVVHG I
e . QFUHDVLQJ VRGLXP ULFK VQDFN LQWDNH
$GROHVFHQWY 6FKRRO $JH e $IIHFWLQJ RYHUDOO GLHWDU\ SDWWHUQ T
e +LJK VXJDU LQWDNH YLD ELVFXLWY GULQNVY DQG VQDFENYV
e 6ZHHWHQHG WHD HDUO\ DGRSWLRQ 7KLOLQMXW U LGN IURH@Z WWIKU 050 VH EXH G HE L FK
e ODUNHWLQJ LQIOXHQFH LV VWURQJ UHPDLLRQ/MRIWKPIRVARPPRRKUR ®GRR G L WIRWQLY

/IDQND :+2 2UDO +HDOWK 5HSRUWYV )
$GXOWV :RUNLQJ $JH
e +LJK VDOW LQWDNH IURP KRPH FRRNLQJ VWUHHW IRRGV
e 6XJDU LQWDNH YLD WHD FRIIHH URXWLQH
e 7LPH SRRU GUURRWHVVHG IRRG UHOLDQFH

(OGHUO\ 3BRSXODWLRQ

e 7TUDGLWLRQDO GLHWY VWLOO GRPLQDQW

e %XW KLJK VDOW XVH LQ FRRNLQJ SHUVLVWYV

e +LIJIKHXOQHUDEKOIAMIWHOPWVIIRMUGLRYDVEXODU
GLVHDVH

2YHUDGROHVNVNHKQWXKKLIKHAXWMHY SRV XUKL OH
DG XOMMYRZIVKKLJKHWABWS RV XWLIH/NU H D WL@QLII H
F R X US/HW K Z\DR Z DIRGV : + 2 -D\D Z D U GIRBQ®D
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,QPDQB UMD QN K® XV HK R\DKEND E HJ L DMADKE X R |

W H DR VW X WWHBX W HDL WAKX JDRIWHQ WHDVSRRQV
VRPHWLPRIVEWFKRREKLOB\GULQMZHHWHQHG
EHYHUB X LEQUH DW. P$IMO X Q FKL FFR P H Z L WWKD C W\

FXUUDB UL HOG/KQWKHY HQ LELV FXAQW®WQRWKH U
VZHHW WHD FORVH WKH GD\

,QGLYLGKDOGRBKRLNHHPVPDOOXW RJHWWHKH \

FUHMWRQW L QUWRI)OW D B /8 RV FVUB I/ KD S MODIV W H
SUHIHUMHQEMKLO G KRR3U DG X DQ PV H DA/LL\QHD V H

UL VAK LMQ R WX D L H WKDDUE LLVIY\D Q D W L XV L W LR Q

SDWWHUQ VKDSHG E\ FXOWXUH HFRQRP\ DQG IRRG HQYLURQPHQW

7RDOLGQIDQNDLWK2 GLHWIBDUJNWVWUDWHJILHV
LQFOXGH
e SHIRUPXODWLRQ RI SURFHVVHG IRRGV VDOW VXJDU UHGXFWLRQ
e« )URQW RI SDFN ODEHOLQJ V\VWHPYV
e 6FKRRO EDVHG QXWULWLRQ HGXFDWLRQ
e 5HGXFWRRWQXJDIQWHBXOW XD GXIHKDYLRU
FKDQJH
e 3URPRWLRQ RI WUDGLWLRQDO GLHWV OHJXPHV JUHHQV ILVK
BWURQJHU PRQLWRULQJ RI VRGLXP DQG VXJDU LQWDNH

TKHVIHFWLBQNVVHQWBDE Y HQWWVWKINBDOIRWLRQ
GLHW UHODWHG 1&'V DQG RUDO GLVHDVHV

[ VIGUPO4 PDIFZ PG4 SJ-BALB -XO
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" GBUPYJOS POBN JOBUPOJO
$ PDPOVUO M4 DFCDOF 3JILT BCE
. JHBUPO

,QUHFH@M W RFRQXIMPR QWDP L QILWEKGODWR[LQV

KDEHHRQHRIWKRRVWHEDWHNGEXHQ@UILDQND

$IODWR[DQUWHKLIKOWR[LFHFRQGIPIHWDEROLWHYV

SURGXFH\GXQJDMBHFLEBVLPDUIWOR WKHHQXV

$VSHUJLO/XRYWWOVS$ IODYXY SDUDVLWDBEY

QRPLXVKHVIKQIJDUAHOO NQRIOGWBURGXFHUV

WKDMWKULYQHDB QG RWVBH® QWE KDY B KLJK

SRWHQWIRDQIHFRRGFURSVFDXVLQOHVWLPDWHGR[LFRORJ\ DQG +HDOWK ,PSDFWYV

HFRQRPELFUGH® GHVWUR\LQRUPRUHRIJOREDO

IRRG FURSY DQQXDOO\ (KL ORY HWZ H @WO DW RLYZRH HIQG H Q W LU YBAGH
FULWAXEY@& KHUB TXIFQQYWDP L @RDIWRRBQ%
$)% $)* $)* DQG)0 /RQJ WHUPRVIXAHDER
FDUFLQRJHQLFPXQRVXSSUHVVKNSDWRWRI[LF
WHUDWRDAOKR DIHIHIHFWYIGRVIED @D XVH
DEXWHODWR[LEFRIVAKNR IWHQWBXHWROLYHU
GDPDJH&RQVXPSWRRQIRRG ZLWKDIODWRI[LQ
FROQFHQWUDWLRRYWXVSHFRMABGX V LOFIX W H
WR[LFARM\GHRVHRY WR wJ NHRGXHLJIWU
GD\DUISRWHQVOIHDNEROFRQVXPRGHUWR
ZHHNV

&RQWDPLQDWLRQ 3DWKZD\V

&RQWDP L IDVBARQGX ULRUH KDUFERWPWRIQ
FRUDQGHDQXRWBRVW KDWVUWIBVMER F R QRLVD

SURG X FVFRRYQW D P L QHD[W O X ¥ L&/ HEHG \R QW K H
TXDORMKFHR S UBU LIHRGF R QUHW Q HIFR S WED R W
DSSURSUIGDMH®Q JILQ IHWWNHU QCHIDW HOH D V H
WR[LQWK DM PDXQ@WIRRLDVH[SHOQRSURSHU
KDQGOLQDGHTXUNHQDH I 1LFVMRA D YW K H
SULPDU\ GULYHU RI WKLV FRORQL]DWLRQ

[ VIGUPO4 PDIFZ PG4 SJ-BALB -XO



[ VG #VNEUO*TTVF *

5HFHQW 5HVHDUFK )LQGLQJV LQ 6UL /DQND

5HF HRXW E U KDNWOWKKOWYV RV wJ NERG\
ZHLIJK®HUGD\ FDQOHD®/RDFXWBIODWR[LFRVLV
FKDUDFWBUMIHG GOAW KIDWQIGRWHQWLWO O\
OLYHU IDLOXUH

KLOKLVWRGDMIDRPRVKH V VKRZHXDUPLQJO\
KLJKRQWDPLQDNWLHRM HOQFHHGLQJwJ NJ
PRGHUQHIJXODWRWHUYHBWYRGGXFWB&HVH
ILIXUHRZHYNW XGA\HWVUX QDU DWW D DQG
VXEVHTXARQUNHWUY HLQ LQGLF W EDW
VLIQLIISAHDUFWM QRVIDIGMUHILRHUGLOODJH SURGXFHG
FRFR ORXMOW HOFOH H K HX U R S HO@L RQL PR W

wJ NJ IRU $)% DQG wJ NJIRU WRWDO DIODWRI[LQV

'"HWHFWLRQ OHWKRGV

6DIHW.WPRQLWRUYNGQ34LIK SHUIRUP®DLAKH G
FKURPDWRJUDBS&K\HQ]\PH OLQRAXQRVRUEHQW
DVVD\ (/,6$ DQG OLTXLEBKURPDWRJUDSK\ PDVV
VSHFWURVFRS\ /&06

&RPSDUDWLYH 5HIXODWRU\ 6WDQGDUGYV

7KH &RSUD WR RLO 3DWKZD\ OLWLIJDWLRQ 6WUDWHJILHYV

&RQWDPLQBPUHERRPLQRBEMXIGK WL &/ KIS RV W

KDUY MWW JKH QF R F R QUHW QBIDWX E M H PARIO® Z

VXQ GUXIQEKNPLER QG L WALRIQAWXKHH BRD L Q

DERWWKFHULWLFWRUHVKRDGLWR® K LIEXXQW D O

JURZWK

0 HWDJH

* $GYDQFMEBLQBKLIWLGRMUDGLWKRQDWLQI | Rrp
WR\EUIMROBU\HBUNLOU\LBDVXUDSLG )9 *V
PRLVWXUH UHGXFWLRQ 0

e SHILQL3QUWRFHVEKWPLEMOLQIQHXWUDOL]DWLRQ
EOHDFKDRQGGHRGRUL] KXW VRHH QKR Z QW R
UHGXBHODWRHYQEOXSWR +RZHYHWKH
&ROBG HV VWG HRRBV D\ L JK H U\LIW KWR X U F H
FRSUD LV QRW VWULFWO\ VFUHHQHG

e 1RYH®WKRGVHUJLQHYVHDUWPRPKRRWRFDWDO\WLF
GHJUDGDWQBSROGWPRVSKBODNVPR&S$3
WUHDW PRIQMUBURP LV IQRIQ WKHEZBDMWR ) LYH NH\ VVR VDI HUIRRG
QHX W U BVGRI L DN K FXOW HWK@L QX W UL WL R QA8 FppO

SURILOH 6VRUH WDZ DQG FRRNHG | RRG VHSDUDWO

&RQFOXVLRQ $ 0XOWL 6WDNHKROGHU 0D Q& DWfRRXIKO

(QV X UIMKW¥D | HRVE R F R QOUMIH T X LWHRE XyMH O G - 1o |RRGDAVDIH WA SHIDVWMURY
WR )R SURDFKOLF\PDRKUYWDUPRQORFDO 8WVDHZDMIDQGLDZ P DWUDY
VWDQGZUBBKQWH U QDWLIRIGMQ FKPDZKVOH

VPDOO VEDOBRNVX WHF K QDEDSRURR GHU QL] H
VWRUDDEGGU\LQIDFLOLWRBWKHFRQVXPHU
WUDQVSDWKQR®IQGDWRLE FH UMD EHHI/Q J

WKH ILQDO OLQH RI GHIHQVH LQ SURWHFWLQJ SXEOLF KHDOWK

[ VIGUPO4 PDIFZ PG4 SJ-BALB -XO
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13-DJTPO" FSN FOBUPO
" | FX %58-DUPOJO
4VTBIBCW 13FPEVDUPO
PG' NFSCBUWY 13PUFJOT
JO43)-BAB

TKHUBDWRZLQHPDQGBRIRWHKQMEHFDXVH

ZRUGRSXODWUHRZLGHRSOHRRYLQURLWLH

7KH\HDW LIITHUHQWBZRUOSRSXQR@I TXDOL
SURWHRQVXPHUBEMUHD ®QJY K6\ WKERUO
SRSXODWLREH ELOOIZRGGHPDQIRUTXDOL
SURWHLQOW EGIORL QIS 7TKHZRUCBR S X 0D\ QRS
WKBHPDQ&U XDOISWRWBUBORVHEDDWHK GV
ZLOSXVBUHVVROQWKHEZD\ ZH SURGNIRRE 6UL
/DQND W IOHMHZRRRG UHODWKBRPHHRSGR
QRWDYISURWHL GII® IQWKHGUH™M WKRQH
KDQ®DQ\DUBHWWY QRN RRHDWLQPXRRRIWK H
ZURQJIRRGM FRHDGWBWBEHWEWYV LY &K HDU
SUREOHPV )$2

7UDGLWLURQBDQJIRYLP DD HXVSURW H IO WR

FDXVHB®RRVISR OO X\8HR® UR \ VZD/Q\EHYW HIQ G
KXUWMLPDDYGSODQWY6ULUDQNDZH UHORQ
LPSRUWRIQONQ ® HDWKLFRRVWVH[FKDQDI® G
PDNHXVYXOQHUWE®DWREOHRWKHOREDXSSO
FKDL®UHFLVIHRP H QW DIWD RVMH F K Q R Q/RKIDA/D Q
PDNH URW HLRIDW K X \OW NHK R VR D Q L P DEDXW

L@ZD\WKDWEHWWRWKHQYLUR QFPHKQMD ®HO $

XV KDYHYXWULWIRRGD RFD ®Q\GDOVRHO SVKH
HQYLURQPHQW .Q\FKDOD HW DO 2E

8QGHUVWDQGLQJ B3UHFLVLRQ )HUPHQWDWLR

SBUHFLVLROQPHQWDMWLIR ZD\ RI GRLQELRPDVYV
IHUPHQWD/WHRQGD\VRIPDNLQRRGOLNKURBU
NKERFROXRGGQULDQNOVH LFURBHWDW B OUHD G\
HV DURXRWGHALRPDMYPHQWDYWMHREBRR ZP L FU R ERY
W\SURWSBILRFLYHBRHQW DIV DR K&HU R G X FRM LFRH® O
IDFWRULHV XVLQJ ELRORJ\ 2ED\RPL HW DO

—~

\J
W\
y» 6SHFLILFD@DGGLWWRYRPHEDFWHDQBGIXQJL
PLFURRUJDOXNMERWHDVOL QUXFRV6DFFKDURP\F}
FHUHY ID/QB®HFKEDVW R D EHIHQH W LER®LO WHRS
\LH®®WHULPEBAMZKHSURWADYHRYDOE X FIUQ
ZKLWHRWHKH®H ODYR B HDDRWUE O X VRVEHI X ODWR |
,QWHUPHG LLINWEIOVY. FDOWL AV R R UJD Q@ NWPNWORGW R
ELRUHD BPWMUMH G QV X JDRUD J U L F X QD X WIHOH
SURW MLIQWAD N 1D UMW K V@D N R R\ IW K PIL [W X®IG
SXULILHG IRU XVH LQ IRRG SURGXFWV .Q\F}

W

7KHDGYDQWRIWKEBYHFLVHERPHQWDWH R® NHV
SXUSIURGXEWWRQVLVIG®WD EHFXVWRPWRG
PDNISURGXEMMKS HF ISIUR S H UO\IMHH/L YR O X RO H
KDY LI®Z HIUO O HUIHIDVL VH B ®H Q WIDWHERPN N L Q J
LQJUH G QIR@WWHRH DWK DWU R ZLQDO D EK LRD N H V
L WD V WHRIG @/ K HIVR) U H G WHRR VARV FD BB HFLVLR
IHUPHQW DWBRRMVHRISUHFLMHR®HQW ZWQR Q
FKDQJWKHED\IRRGWDGHIUHFLVHR@HQW ZWQA C
D\FPINHRREDURGXFWRREH | ILFLHWAL ORDNHRR G
SURGXFRRRIQI I HFWLWHF L VHE BPH QW DWR R@JIR
EHDSDIRWRRSURGXFWQB@LO®ONBELGLIIHUHQF
LQ KRZ IRRG LV SURGXFHG

—

D
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1IXWULWLRQDO $GYDQWDJHYV DQG +HDOW

&RPSDUDWLYH EHQHILWYV
+RZHYBURWNLQW KHWYILBUG F L VHLIRRH Q WOV
DQ LPSRUWDGWDQWBEBHHDXVWKH\LQFOXGH
HVVHQWLDDPBIPGWKDN Q) HH G H&EK\P D QM X \DW
DQLPDO EDVHG

SURWBRY® VRX FKURW BUGID V GQ Y H V &/RHReH W L
WKHSHRW HD@EHP D G IE HW \E WG G LIQ[W QX W U L
OLNHWDBLQRUPHJID IDWI/ELGXULRURGXF
.Q\FKDOD HW DO 9HUOH\ )RRG

6RPH EHQHILWY RI WKHVH SURWHLQV DU

7KH\ KDYH WKLQJV WKDW FDQ FDXVH D
KXPDQ ERGLHV IURP XVLQJ WKH QXWUL
FKROHVWHURO FRPSDUHG WR GDLU\ S
7KH\ KHOS WR XVH WKH SURWHLQ FRQ
PXVFOH ZKLFK V JRRG IRU DWKOHWHYV
ZKR DUH VLEN

7KH\ PD\ HYHQ SURYH EHQHILFLDO IRU
VLQFH WKH\ PD\ DLG LQ WKH JURZWK R
WUDFW

7KHGLHWSE ULD QNPRQV LRDAL\D RNU L AHQ & HJ H W I
FXUULMWHLGWLHWD\ QRWRQVIRVBURWHRQR/LJ
ELROR YIDRDTHK H\SU R W I? DQW K HEQIL Q F O XIGW & H
IRR GAD QD G G L WIIKREU R W I DOE/HX V HB RR U P X O
IRRGR WV F KRR O GRUN RRVXIIHUURPDOQXWU
7KHPD\HYHBHXVH® B URYUBRGRUWGLDEHDQER
REHVH SHRSOH ZLWK ORZ IDW FRQWHQW

3URW HLWQR/G X FMKGU RYSIKH FLVHR ® H Q W P W LR
HQ K D Q PHK® R WHK®BIG G L VRLEXQW U L Bl QRWV HF IUGND
YLBUHFLVHERHQWBRX®®S S RUMD QY QI HW W
WKHLU QXWULHQWYV 2ED\RPL HW DO

K

,PSOLFDWLRQV
(QYLURQPHQWDO DQG 6XVWDLQDEOH $VSHFV

HRéU/LDQND:XQ\WLK\IDWYXOQHNJHDGEDH—DWHH.WD/Q(J—H/
o VXFROVWKHQSUHGLFWDERQMRRQRYCGEURXIKWYV
DPRQRWKHUMEE QHIUWDWGB W KWWH FKQ RREW
KHOB\WRLQLPILHS RUMKWV HF K Q RIOIRID\L @ HWKK H
FRXQWURBMHFWERBVYHUQW®HVXVWDLQDEILOL)
b HiJ UL FXOSMWXD/ODRHOW KR HG X FWRIRSR VW KDUYH
H(ﬁ,\lji\)/VHWV,IGDUPRI UHVRXUFBPIQDIJHPH@WHFLVLR

WLI@I@PHQWDWLRQ LV XVHIXO

e W HQDEOHV D UHGXFWLRQ RI JUHHQKRXYV
WR

SUHFLVLRQ IHUPHQWDWLRQ QHHGYV OHVV (

OOHBRAFPBHOPWPR®Y RU VWRS
HOWAWOPHH @b FRRYH ROQWHULDOV IURP ULFH

URG PREPPVVHV RU FDVVDYD WR PDQXIDFWXUH
Y pHEBVWKDEQLYK D FLUFXODU HFRQRP\ VIVWHP
ROGHU BRSO BWEPHRSsOH

wKHRE @ i (DR Y H B FLYHREHVDWIMRED O O\
| 5 PR H WPRARX Wik i RS QW Yl B § ZQWE ORRI

SUREOHPRFOLPBWBHQIH RRQV R RQWD W DUKBR
SUH G DRME UR X J KWW FLVHRI® HQW B W QRHDEU L
SEPRNDHMQLPSRUW \EIHEG W VBB SD URIGN KH V H
« SUREOHWO VR L WK DW KR X Q WD Q WA RW R
LPDNBJIULFX@WXWXVWDLRQEE B X\W KBP R X ®W
DWRIR & KR VO RDWWHW\KD U Y H V3WHIG LVHROH QWD WL
LWPRQUHDOO\ KHOS ZLWK WKHVH JRDOV IRU 6

5V

_|

$SSOLFDWLRQV LQ )RRG 3URFHVVLQJ DQG 3L

NVHIJHFLVLRQ HUPHHEGDEARWNLGDLDOWHUQDW|
LQLRHORKHHDIQ GRIXEWWWKHDUBOWVRNLEGJJ
UHSODFHPDHRWHDOWQDORIBHMHWWHKHQWKHRL[

SUHFLVLRQ IHIUPIRUGIE I IBQSKOD Q W BADKMLHO®A K H \
PDNH WKH WH[WXUH IODYRU DQG QXWULWLF

6UL /DQNDQ $GDSWDWLRQV

ODNH GULQNV RU FKHHVH IURP FRFRQXWP|
ZKH\ WR PDNH WKHP EHWWHU

$GG SURWHLQ WR VQDFNV RU EDNHGJRRG!
VEKRRO

ODNH SURGXFWYV E\ PL[LQJ ORFDO WKLQJV
OHQWLOV DQG PLOOHWY ZLWK IHUPHQWHGC
WDVWH DQG ORRN EHWWHU DQG EH KHDOV
8VH SUHFLVLRQ IHUPHQWHG LQJUHGLHQW:!
SHRSOH ZKR UHKXQJU\ RU VLEN

3HRSRWHW KED\W KH\OUHPDBNHRR @& B O WD NH
SUHFLVLRQ |HLOPHG\G BB®WQ JHKULMLPSRUWD Q)
VRZHFDQ/HQWKHWFRSODFHVIMKHDWD ZD\6 RP H
FRPSDQLHVOUHDERZLWYXDWKH\D PDNHRQH\
I[URBUHFLVLRG PRGXENAY HF K Q RIKRXIDHGY K Q W
SUHFLVLRQ ®@DWGHG VK@ BN L ORK HH\WDH) GR I X U W
ZLWK DGYDQFHG SURSHUWLHV *RRG )RRG ,C
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"LIILFXOWLHY DQG FKDQFHV IRU 6UL /DQN
&KDOOHQJIHV

&RVWV IRU WKH HTXLSPHQW DQG SURF
ELRUHDFWRUV DQG JHWWLQJ WKH HQG
'"HDOLQJ ZLWK D ORW RI UXOHV DQG UH
WKH NLQGV RI IRRG DQG LQJUHGLHQWV
JHQHWLFDOO\ PRGLILHG SURGXFWV

*HWWLQJ SHRSOH WR DFFHSW WKLV NL
WKHP DERXW LW DQG EH WUDQVSDUHQ

IDFLOLWLHYV .Q\FKDOD HW DO

2SSRUWXQLWLHV

8VHWKHIHVHDWHKDM/DOUHDEHLQGRQH. Q
ELRWHFKQR@RUIDQNBWXQLY H U VD QGHK
L QGXVWHERQR ORUW L WMRCWNH@BSRIPDNLQ
IRRG XVLQJ PLFUREHV RU RWKHU PDWH
"RUNLWAR P S D QWHRMW DAPM OO SURQIGI AW R Z
WKH\ JR RQ

ODNH/ XUWKIB/R O L FLEHR/XIWR ® Q G) X W U LML
ZRUNLQJ WRJIJHWKHU

VXSSRUWVFMRRBRVELRIPDQXIDFWX®HGQXF
IRUHLJQ H[FKDQJH RXWIORZ RQ SURWH

"RUNLBUWRW KIHRIXQWIUBRX WK LPHF D ®H GBH D
IURPMDFRKWKBIQGEKDUBAXLSPBQW®QRZOHBKIHF
FDQ PDNH WKLQJVY KDSSHQ IDVWHU

JXWXUH '"LUHFWLRQV

JURP WR SUHFLVHBRHQWDWRR@QIR UR Z
IDVWUW[SHFWHGEZ R U WK QIEL O OR RKRWD OMKUMV
EHFDXR/I3URFHWHKNWHD UWL ILGWBO® O$UR Q KI
WKPWPELQHIIHUWIQWDPIYEZD\W RDNHRR® KDW
JRRGRWHDFEHUVRIOHD OWK 0 DWNBDAMW HW V
SUHFHGHQFH 5HVHDUFK

3HRSOH VKRXOG GR VRPH UHVHDUFK RQ

7U\ WR VHH LI ORFDO IRRG FDQ KHOS S
/IRRN DW KRZ IRRG DIIHFWV WKH HQYLU
$VN DERXW FRQVXPHU SHUFHSWLRQ RI
,QWHJUDWLRQ RI WUDGLWLRQDO PRG
DERXW IHUPHQWDWLRQ IRU DFFHSWDE

JZHXVHUHFLMHR@HQW ZWWKRRD O WRKRIRDE G
SDFNDJZRUFKMRRGRWKHQYLURQPWD®ON B
ELGLITHUHQUARHFLYHREHQWDRDMWMNGRQBHWWLQJ
DQG EHWWHU

D

&RQFOXVLRQV

3UHFLVHBBH QW DWI[LFRI@® ORHE®IN L © U R W MK U H

H VOR-RVGRUK XHRSIH@BRREJIUAD Q NS U H F L VHUR®I Q W DAL Q

SRR SR BWWEDMGHR USURWHQEHKHOW KD B G WD Q

J XOODKRLARSY @ O B @RME W L QRHZHG/H\VRY KEILRHF R QR P\

W K BLVX VEE B PER_FRIERRG \U/LD Q NZZD Q WAR D N M X UZHH X V H
SUHFLYHREHQWD@DLRQWKZWQHHW RS RPRUH

Q GJ RV HRIRGHE IRMXE DVEROR § HRFQB\R UAL WSKH R STKHR
W DUHQWH U H @VHIG L VHBBH Q W IV\R VRIQVQV KEIH V W
1HHG SHRSOHZKR NQRZ ZKDW WKH\ DUH GRLGRDWQIGERBYH WKH

JKXPDQW ISUHFLVHBRH QW DMMWRKEHD \W K HID U P
DQ®KHRR® KHI\LNMHRDWKH\DQPDNHRRG\VWHP
W KDW IVQBBLHD O W K\Y R U\ RIDHGV K Z WE®IJ U H DRW

WKH

IXWXUH Rl SUHFLVLRQ IHUPHQWDWLRQ |

7TKLVFDQEH D EHQHIMMRRWKHHFRQRP\WRMWR

.l
J
ULDOV WKDW ZH DUH KHUH

R Q

[ QJ

LQ LPSRUWYV

JQ
K

H WV

VKHVH WKLQJV

HRSOH EH KHDOWKLHU
RQPHQW LQ SODFHYV

WKHVH IRRGV

HUQ WHFKQRORJ\ NQRZOHGJH
DH SURGXFWV

EHWWHU
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6DUFRSHIMWKHJH UHO DWNRI PXVFORDVYV

VWUHQDWKSK\VLFXQFWLROWKRXWHYHORSV

JUDGXDQWWHIIHFWWQEH VXEVWLQRDNLQ
HYHU\GDFWLY LWKIFKYWZDONLGODIEER QYWDL

UV

FDUU\UQRFHURHWLVLIQRPD FKDULWFUHDVLUQJO\

GLIILFXO/W XVFOWHWUHQGWEOL@DGHU XO

EHFRPHRUN XOQHUWRDEBOWDLGWYVDELDQ®\

ORWRWQGHSHQGHRGBNYDUFRSHW®HFRJIQDMW
DP D M FSIX E OKHFD OFRIQ F HUIQH F WRLIQOIO LRRIR ¥ G H
DGXOWV ZRUOGZLGH

K\ 6KRXOG 6UL /DQND %H &RQFH

AY

G

V W -XVW $IJHLQJ RU 6RPHWKLQJ ORUH"

UQHG"IILFXOW\ FOLPELQJ VWDLUV
6WUXJJOLQJ WR ULVH IURP D FKDLU

6ULDQNIDWH[SHULH @RIV KD VWBWWRIUDSKLFPONLQJ PRUH VORZO\ WKDQ EHIRUH

WUDQV LIVDE R RWSK/ LIRS X O D ®WR KR H F WX RN

WKEW QHD RQHQR X®U/ID Q NDLVEGD JH G

7KL QNVMKX DWH L K'L NI D LK HVAKQJHRD\EHHD U O

\HDURUROGHIW WREHFRPHQFUHDVERBORQ VLIQMVDUFRSHREFRQGLWIRRQIWDGXDOHONHQ
KLIKOLJMWBMHRUUHDWHADUHOBUHYHQWLRGXVFOHV DQG OLPLWV LQGHSHQGHQFH

DQG HDUO\ LOWHUYHQWLRQ
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6DUFRSHEOHYHOREVYRXIKRPELQDWILRKRORJILFDO

OLIHVIVQGH F I D BW RKNOMI H L QWHKY W U R QU HW
IDEFWRPWD Q\RWKHUQFOXGIRRW XW UL VBKRWQL F
LQDFW LPKWR QG.IEV H D \DH)/GV R F L DRDO D WE R QE H
PRGLILWKGUR XIKD OWKAHVRKRHFHY® SSURSU
VXSSRUW

:KDW 'LG :H )LQG LQ 3RORQQDUXZ

7TREHWW@GOHUVWRE)XGUGRDUFRSH@UID QN
RXUHYVH DU BFR Q G X PAWHXGDLHR/QEER WWR P P X Q L
GZHOOD @A QVWLWXWRRGBGLXE®YRORQQD
"LVWUIFR®R Q Q DIDXVAIH O H FBMHFG XM H | O HPRD/Q
FKDUDFWHUUX VUGB QNDQFOXGWRUHGRPLQ
DIJULFXOWMXHUHDWOO@WEBLHWBUDFW LFFHHWL QLD Q

LPSRUWHMWWLR D Y HV WILDPWRIQVO X H QPRXLVCRX
KHDOWK GXULQJ DJHLQJ

2XULQGLQBYHDWKBWUMWKDE&XBEXWRIHYHWH
FRPPXQLW)\ GROGHEIZWVBIIHFWHWDUFRSH
7KHSUHYDOHRQNNLPLODRRQPHQDQGZRPHQ
GHPRQVW WXWBDQFR SIHRQP SR UWKB Q C\R R F H
UHJDUGROIBING G HKHJ LW F U H ZV.MXG Y D Q LG
DQ@DVSDUWLFERPPR®PRQUQGEXD@VWKR R

QXWULWWPOMDRE K\VLEBW LOYHWEGNS UHVURRE U

ERG\ ZHLJKW DQG FDUGLRYDVFXODU GLY

7KHEXUGHERWYHQUHDWPRQUHYVLG R QM\GHU|/H

KRPHYKHWLRXWIHYHWHRO GHIGX QWVBIIIHFV
E\ VDUFRSHRVUBXVVIRQWKEHVLGHHD@WWDUHJL

KLJKO L MANYHEDFOVREKY W\F R Q W U MERXWHF O R V|V

LQFOXGLPUWHGWIDUW L HQ/D G H T lODWDRIS U R W
ULFKRRGWHGXFRSSRUWXQRWSKHVLFDBOWL
ORQH O LIQHY R F LLD/& O D WK_HE®Q UKHR P HVQ F O X IG@®
W K MW X ®0 VIR F HBK D O O HIQREHM Y L GALLQYH ID\QH!

NV
DO

LDWH

+HDOWK\ OXVFOHV +HDOWK\ $JHLQJ

7KHRROHZVWKDWUFRSHQHDRWKEQH Y L VQREO H
LUUHYHUS\DLUER@ BJHL QDL QWD LI Q@ W U L VBILRIXW
VWD\ISKAVLFDEO\YB®G I ITHFWIPCHID JLRKURQLF
KHDGWR G L VDRGNS H V HRINWH @W U H PIREK. O L W\
DQG QGHSHQ GMIQURIX J IORXWHU HK L OBHVHD U FK H
FRQW WYDRK[IS O RUHIS K D U P D F R OARUME P B QXA U L W L
DQ®HJIXGBWLPFWLYHRDIWKPRYVWIIHFWLQG
ZLGHWHFRPPHQGMED WIRIEWNY H QDMLEDIQDJILQJ
VDUFRSHQLD

D"

D
WA
UXZD

1XW U LS\OBO¥ HQ WIRDDEP DL QW DR RV ORHD DWQIG
QWROHRIWKFARVWIIHFWLWHDWHIBKHW Y HOIVQ @ J
PDQDJIMPIUFRS K QEHR SDIHDFWRXFEWHG XFHG
D'SSHWIKMHE L@UI | L F XKML B Q HAVH/GHLVE D YALHR Q
DQGLQD QFR QW UTDL@INHFARR GQ W D IO X W U L W L R
VW DWSXAD UH VXPMQ\ROGBG XDV QRWRQVXPH

Q HORXJEXWULBEWSMGEPDLQWBKPF P V\DQG
1QLRVUHQIWK

KV IXWULWLRQ ODWWHUV™

D

D H

UQspr
J

U
1

QD O@XWULHQWRWHYED UWLFXOBROWMRQW
SUH V H WPYYU\QREIR HD O3WIR WU RY LVBHEE/X L O GELORIF N V
UHTXLIRHESXVF OB L QWH QD@REHS DIHWD QRO G H U
DG X ODMAORR QV XB & H T X D WRIX QAW B H G X FRB G

HOVJWDRUO LP LVBHEBWDDU L H\WM Y X OPRIQ VX P SWRLR Q
SURWHLQRBDBRKFEMLYVKJJ\PLOWIXU@HIP@DW

OHJXPHNVQGVR\SURGXFWQKHO §XSSRBWFOH
HG | QWHOD@® HG XWHHL\RNV D UFR S HIOAVDU L E X W
"HYY RW K DOVDHHH Q@K UR X J WRKKMYD PD\ SURYLGH

-ILQDGGLWLRQDO EHQHILWV

LW\
HG

D

LQGLYLGXDOL]HG PHDO SODQV GXH WR O

LPLWHG UHVRXUFHV
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'KLOBURWHVWQKHARUQH U VRN RRWF &HH D O R K
QXWULBQWSRDODIPSRUWNXSSRUWRQBYWDPL

HU
Q

,QYHVWLQJ LQ OXVFOH +HDOWK IRU +HL

FRQWULBXRPKWFOHWUHQEWRDQBB®GSK\VLFDO

SHUIRUP XEIRIPHJIDIDWBWRL GRX®L QL VKX FBRYV,
VDUGLRBNWNHDIQ® X PID\KHO/XSSHPXWFRHD O
DQGFRXQWHWDDAWHO PWHWEBOBIRVMWQWLRI[LG

LQFOXGLWD RIDIMc WRIHWKWARPSRX@®W XUDO

SUHVHQWX ID/QV& H J H W DKEEHDABS) R WRHXAWY BHQ O R R
R[LGDWLYH VWUHVY DVVRFLDWHG ZLWK [

ODLQWDLPXQBOKHHDOWKHVVHQWRD®UHVHUYL:
W K- QG H S HQ GPHRER 9. @VE X D ORI ADASH R S D 81H5 V6 U L
D J WY N R U GHIRIS X O DFRLGRQL QIRIWR 2 U HD WWW H QW L
RSV VEH JLY HW RV W U D W MBS H Y HIQAWGP D Q D J H
VDUFRSHQLD LQ ERWK FRPPXQLW\ DQG UHVI

JHLQJ
,PSURYLPHDOTXDOLBMGGLHWDALYHUVZKLOH

6HYHUIOQH U DINGYLWDPDYWHDOVRVVHQWRDO HQFRXUDMHIXPROVXPSRISERWHLIRREGWKRXO G

PDLQWDPRVOMKQFWE&RQFIDXPBDJIQHV VX SR
PXVFORRQWUD MWQIGRAY HPHQAK L OHL W D P%k Q
FRQWULBYRHWYXQFWDRG K\ VL BHW | R U P DR
EDODQGHBIN FIKJ UXLWHNIHWDERRGIH DL QX W

VHHGI‘ILV}GDLBURGXD\@‘@HJXPFID’Q(HOSURYLGHZ

WKHVH LPSRUWDQW QXWULHQWYV

8OWLP DWRI®XWULMDER XPR UMW KDRUHYHQ

KXQJHUWLVDERX®UHVHUYMWMUHQ PW KL O LDM\G

LQGHSHQGHQ¥XULRGHTXD@MW UL HQWD N 8 G

SUHYHQWRQ® XW UDWHMX® U H INRKWN WUDW HRUH V

VXSSRUWHQDVWKHL @I GUH G XF MQIIHE X UG HQ
VDUFRSHQLD DPRQJ ROGHU DGXOWV

6WD\ $FWLYH 6WD\ 6WURQJ

5HJXODKIV L BF® LYWHVV H QM IUDIDL Q W D PXVE J
VWUHQ@REKOD@QBQGHSHQGNGBHHFW LYV

DVZDONLIDUGHQKRXVHKROBUHWQ GRPPXQLW\

SDUWL F LKSHDONSH RRSX V F HFW EZ K HO K S S R URWLHQUD
SK\VLBR® HQ WIHW O E 13 HY L V WHD[® FIHF LIVGIF/O X
FKDUUVNWFIOLPEU®YLVWDQHRHHEFQBA® L J
ZHLJWW DL QUSIDUWLFKXIOBEWWMWIRZDQH UHO
PXVFOH ORVV LPSURYLQJ VWUHQJWK DG

,PSRUWDSXWOLBPB W LR WNEH VAKH@ RP EL ZH GV K

JRR@XWULSDRWLFRGHURBWRWIHQ W DAND \ L
DFWMWKUR X J IKORDWWBHLUHD (KH OB O G B G X OQUNHW D
VWUREHIOWKQEBRUHQGHSHQLH.@WH G X PN R
ULVN RI IDOOV GLVDELOLW\ DQG ORVV H

UWEHNHB ULR U ISW UMM FX PR QRO GRE&X @W YL @D U H
KRPHWYTXDOICASRUWD/MMWISURPRWRRD I QG
FyVWUXFVBXUH@® B LYURIU D PRWHD S URPOHV F O H
vy VWU H QPIREK. OF WO D FRRHQ | L G HIQF®IH Q WAHID O E H L G
KLOH PLQLPL]LQJ WKH ULVN RI IDOOV DQG

1XW UL WIQRSS K \V L FIDFOV L YDLUWMWV K FRUQH U VVRR Q H

VDUFRSSEQHDHQMABRDQDJIHP H®WH W KHKUK\H O S
WLYHVHEBXNFORDVVPDLQWBKQVLFIXQF W LR®G
VXSSKHEPOWKILQIY HVWEPXY F R HD OWRGIDD Q
LQYHVW PGKHWD O WIKLHHLUY.R PR U ERED X VW UR Q J H
PXVFOM\SSRUWDWEH S HQ ZHH@FOHE MIQGIL JQ L W
LQ ODWHU OLIH

N

7

$FNQRZOHGJIJHPHQWYV

7K HD X W K RWIYW HD¥XOIQ'R Z O\M IBEBIO X DFIRGHD D E R U D
DQG/XSSRRWU 6XMHHEZDLW K UHHSQIOYH UR/IL W\
3HUDGHG@UMDQNDU 6UL\DOXGL\DQVHODWH R QD
bo&KHQXQBQLYHUNVDMADIR GKH DW L R{GR/S LRMD O
SLGPIDQND QG 8PDQIDOD OO DIZLWYBIQ LY HUML.IV
= HDOD@BKHIRQW UL EWWIKBHE V HDRQVIO UFRSHQ
bWAFRQJ ROGHU DGXOWV LQ 6UL /DQND
G HOQKDQFLQJ EDODQEH

6 SHF DG UH F LIDWM WIBREWURPBLWMRGXQGLQJ
HVVHQWHDBDHFKLSPHQWGQWKLW VHDURK
DXW KORIUVZR VK W\R [ S UHWM\Q FBUBIW LWB G HRKDQ Q
| GH=LOZ'RUHFVDRIE KL HID UN H W2l QLF RRU $ VW UR Q
g /LPLWHG IRU KLV JHQHURXV VXSSRUW DQG

Il LOGHSHQGHQFH

D H
KV

QJ
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51 F *N QPSBCDF PG IEBFQUY-OTF ' PPET
JOB #BNM8CDOFE %FU

,QDQDJHKHUMRQYHQLRQFMDNSVHFH G HRQYHHU
KHDOWKWLJQLILFPIQRM ULHQ W RRIGWID QR M
RYHUVWDWKHGK HDOVDD Q GV F L ¥HD L W W HALHAGK
SURFHVYBGUHGLBQ®W WL ILFEGDBOWLWZDALQJ
FRQVXPHWMRZDUGXLFN IPlHDOWKDVBURPLVE
VDWLVIDFWMLRKORXVRQVLGHUQLQW U LW LRIDO®OH
"LHWLWDD@VHDOSBKRIHVVLRI@SRDVIWHKNLWD
URCRHQXWULHQWIBRGMIPDLQWDLRYBUDOOZ
EHLQUHPLQGXWK DWKHX D O RW\K D WHH D MM X V W
DV LPSRUWDQW LI QRW PRUH VR WKDQ TX

IXWULHQW IRRCGWH G HILQBEGWKHKUJKQXWULH
FRQWHQW U M®RYWHEBIORBREWH®RRGVXFIOV
IJUXLWNJHWDEZ®R@WH DL QWSQRWHRQ®HDO WK
IDWMY Q@ WRK EWWHJBRRWLQVWDQABJUHHQUNH
VSLQDF®AO DOMUISDFNHEWKLWDPBEQY . DQG
VHYHUP SR UWDLEW U DOXK L EHH L @REZFDORUL
6LPLODUYDDOPRYQRWQOD VRXURHKLJIK TXDO
SURW HEX@DOVIRULFEURYL®HRPHJD IDWW\DFL
HVVHQWRIRBDWKWDOWK RF XV LRQW KHWHS HM

IRRGLQGLYLGKD@WD[LPL]WKHQKYWULHQW DN
ZLWKRXW H[FHHGLQJ WKHLU FDORULF QHH

2QH/LJQLIEFHIQHRIFVR QVXPQRWULHQWREB BWVKH L |
OURQEZHLIJRPWQDJHPHRRGWLAKY XW U LW 8 QASE H

HERUHL O OIS D UM BV K HEWO RU L H FER-XIDWMAH U BROW V
LQVWDDEREZ®IPL[HBHJHW YHO\W&M 3@ R WHL@D W LV
DIQANGLMPR U i 1 1 H F W MYKHODRV HU Y RQBK L SRMUSURFH V V|
V Q D FRK/LWD W L DUVH IGRX@VHK®BIL N H O R KRRYRHGU H VQIEDIQ

QWLGEZHLIOWWRWZHLIRWL QW HQR@RH Y HRKBLV L Q
REHVIWWDWER®OVVRFLEWEHGRMRQVHTXHYRKAWYV

\GLDEHW@®I&HD WBGWVHDWHKHPSRUWMRQEQFRUSRUD
QXWULHQW GHQVH IRRGVY LQWR GDLO\ GLHWV

TVORUHR YDHGL HUW AKD XW UL H Q WRRIERD/G O MSLY RW I
L W\R QHQF K U R @LLAY H DBVUHH Y H Q WWR @ KHDW MK R Z @ K D W
GYQGLYLEZXRERQVXMHKLIKHKWRSRUWILIRYLWNYG
YHJHW DHE[BXH P @R Z W VRN G HY H O RBKLIQR Q D Q H V \
HLQFOXGDQGLRYDVEXODWNSHGLDEHWA&HUWD!
GCW\SHVFDQFHQWLR[LZKQWHKUBEXQGDQWOIHQW
OXWULHOMRIGKKHOSERPEDR[LGDWLWHHMM/FHO O\
SRWHQWHB®EOWRIBIQFLG BDQMEHH Y H RIWKHEHVHDV H
YRUQVWDBHUUISHDF NHGWIKQWLR[LEDQWNH FWLY
DVVLBWQLPLL@DDP P DIMIGRIFR QW U LW RWRRQ L
KHDOWK FRQGLWLRQV

$QRW KFHRIP SHO @IVEHRWQ XW UL H QW FERIGMIHHQ
WKHLUDERPSWRYGIHUIMY HOQSHRSOHSRHWO L Q.
RIDWLRUHOXJJILVKZEKH PO @ IWHEEDWW U LERUH @
GHYRRIGIVVHQ@X\DO L HROWM PS@HE UHDN KLVWQ
VXJDUVORBGQLE FD @ HDWGR DSVSLNHY®XEVHTXH

FUDVKHV LQ EORRG VXJDU OHYHOV ,Q FRQW
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2DWPHBRS SHEIGWEXWMVQ GU X LSWWMRYLBNXVWDL
UHOHRMH HUWK URXJKROPW UQL@OUJIK |LERRG
QRVRQOVXSSRG W HV VKIHYDHD BYKWD O VRUR P R W H
FRQVLVMQWIARNHHSLQIGLYLE®RD@O HNQG
SURGXFWLYH

7KHRQQH FEHH\R DFHGH.@\WY B H Q WKIH® QWIOVRL QL
LQFUH DWW HQ WKRIHR G L HW HW VF\D U R KJ H V
W K DFMH UW RIXQV UL FQWWLIQLILFD@WEHPRRG

FRJQ L VDICRIYY H UDHDOAZIH® O E HIHQWV. EKR P H J D
IDWWELGIRXQGQIDWWWRQGOD[VHHKB®WHHHQ

QHG

0J
WV

DVVRFLDIWHGEG X FNBSWRRIGHSUHVIVQRBQ[LHW\
6LPLODW®\D PDQELQHUDONYLWDPRRYQHVLXP

DQGELQFO FWU X FUl R OLHE U DK 8 D OBAQKX W U L W LGRLQH

WL FK

LWLWR@HXURFKHPRODQRD W U L ERW IL QAMWYR O\

PHQWDO KHDOWK RXWFRPHV

,QFRUSRUPRULIRX W U LH QW FERHGMHMRQ H &L H
GRHVIQDWMW R HDG D X Q WWLIWNIH 2V L P S\OW U D WRHIQ
PDNI VLJIQLILGID QN H@EHQ VW DWOWEHUWKE@ D\
ZLWIXZKROHVRPHN U LHEW HOLN¥F RDVWAH /'S RV L W
WRQRWKHH\RW KED\5DWKWMKDWXJIJDBHUHRO
SDVW WFIRQA/ L G H U RW RIPSEDRAMK HV K X L W V RIUBW
GRO®RBJXWRPELQILEHHDOMKDQ S U R WIRIL
D ZHOO URXQGHG PHDO

6QDFNLYDQRWKHURSS RRIWQBR WS R UDWLQLI
GHQVRRGW VW H DGIIF KLRUE K L RUF R R N LKIDVY H
I[UHWKIJJIRKKDQ SRV VLEIBSHE XP P X R U UDE
SLHRHIUXIWLVLPSO@HED  RWQ Q\Q F U H MWHWU L
LQWENKYOWR OSRPEFWD Y LIRIXNQKHD W\GRF N
0HD®O0 D Q GIDAWIW U H D ROKISWHR F HDWVO/ORZDGL YL G
WRSUHSD@¥W ULHQRMHDOMDGYDQHRB VX UWKH
DOZD\V KDYH KHDOWKLHU RSWLRQV DYDL

7RIXUWKHIFRXUDKHFRQVXPSWLRRAWULHQW
IRRGMVWFU X FWRGS X FL\WWBLYLOKRRAWKHDORB G
EHQHIRWWKHVRRGW®RPPXQLAIRUNVKRRRNL
FODVDBEHD (ABR SDLEFQ B O D\Q VW U X PUHRIOAHD/
VKLIWISIUFHSWDRRRXWXWULWKRQ LQGLYLG
XQGHUVWXQGBL QINHWZHHRR GFKRLFB@GKHDO
RXWFRPMKHIUIRPRUKLNMI®RDNH QIR U PGIGH W L
GHFLVLRQV

$G G LWL RQADHWVOAH QW EFIR@ VL GRIGL Y LGKID@\Q G
SUHIHUHQKHOH XWULHQWIBRQWH HIHQHUD
EHQHILFLDO

SHIHUHQFHYV

e 'UHZQRZVS$IL &RQFHSW/RIXWULWRRB
7RZDW®XWULHQWEFHRUMLMRHULFR@ U @D d
&OLQLFDO 1XWULWLRQ

e« :RUOG +HDOWK 2UJDQL]DWLRQ +H

e« 86 HSDUWPRDMWULFXOWSWBHHSDUWPRD
+HDODMKEXPDQHUYLFHV 'LHWDXLGH OLRIH
$PHULFDQV

e 60DY-UQ /OR\& +HD EW R H IR WX LDAD\G
YHIJHWDEOHV $GYDQFHVLQ 1XWULWLRQ

e OR]DIIDULDQ:X -+ < 2PHJD IDWDWRLG
DQGFDUGLRYDGEX®DVRXUQPIONKISPHULF

W
HV

LYH

1QW

HQW
\%
XDOV

DDEOH
GHQVH
0 J

D
XDOV

WV K
U\

00\

A4

DOWK\ GLHW
W
\%

&ROOHJH RI &DUGLRORJ\
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&&DUPG. FBU#BTFE +VCOL
' PPE PO$ | ¥ $ BCDFS

(I''HFW Rl PHDW RQ FKLOGUHQ V FDQFHU

&DQFHWSUHYD GHOYWDROMKERU ®® & KBHDG|LQJ
FDXVWHGHDWRKEFEKLOGIUGMKER UOTKHGHILQLWILRQ
FDQFHUKXQFRQWURBGHGLVIZKQFRD\ OHDWBR
WXPRBUPDWRPQ@FRBFXUWRRQNLQJIOHDI® G
LW VXV XD @OUHV XV PXWDWER®VHG FDQFHU
FDXVLQJ DJHQWYV FDOOHG FDUFLQRJHQV

&KLOGUHQ VXIIHU IURP GLIIHUHQW FDQFHUYV
e /HXNHPLD
e %UDLQ FDQFHU
e /\PSKRPD
e BROLG WXPRUYV

-XQMNRRGQGX\PDU QWD UIYRIXQIH Q H U DRKIVRADR R H U V
7KHUH I\R KHBLLLR G XFMWPAK F KVDVWIREDQGHD XWLIXO
PHDOO GHUW® QH U DRMKLROGIJUHEG G L FWRI O WX Q N

IRRGYL]]JDEXUJHKWRWRJIEDFRQDXVDJISHSSHURQL
VDO LAID P R XPH DD V VX QRIR GDW BIP R QW KRR V| W

FRPPRGQRQ VX PMPCGORRGEF KL O G-XIQORRGFRQWDLQ
ZLWGELIIHUBDIQ@®L WD PBWK HDHKDUP IWGBEKLOGUHQ
DIIHFWLQJ WKHLU KHDOWK
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(I'THFW RI DGGLWLYHV LQ PHDW RQ FKLOGUH(%

vV ED
[THFW

Q

F
R

HU
D

SHIHUHQFHYV

e $OH[DQGHU
FROR U HMQFEUT XD QW LWBHWLRASURVSHFW|
HSLGHPLRORNXGLHMURSHMRXU@IEFEDQFHU
SUHYHQWLRQ /:: Ss

e '"HPH\HU +RQLNHIDQGH 6PHW 7KHRRUOG
&DQFBHMVHDYFRERMWHSRUW $ FKDO O HRWMK H
PHDSWRFHVMA@IVOHDWFLH@ONHYU  SS

GGLWLYHV LQ PHDW RQ FKLOG

&RQFOXVLRQV

OHDWD\ OHDWRFDQFIEU FUHDWRQWUDQVIRUPL
FDUFLQRROHMQIKA FKDQHVX QWU LRBQ F N XKV
OHXNHPL\P SKRPPROR UHEWHDIDVWRPDFRORQ
UHFW XD QFUHDXQRYDUSURVW BWN WILL\G Q H\
EODG ®KE UD 0@ QKD U P IXOE VW DRFBWHV HQW
PHDWHPHLUR@LSLEWLWURRRSRXQAY&V
SRO\F\BORPDINGERFDUBRQW Q&HDW JHQHUD
KHWHURFDPQRFHW&$YV 7KHVN XEVW D @FWW V
FDUFLQR,JL@\G XV WUHB B U WRMDLXWHZ R BVW D Q FH
VXFOVFKHPLFDODYRWAHHWH@HUD QWLR[LGD
DURPDQ KD Q PHIBNG G AMR HD WQ  DLLR X R R GAL JK
OHYHROIWDOSWHVHUY DDLNHRIG L XPLW U DWW U LW
IRUPDOGHE QBWD F F K FDIAQH DGR DU L RRVPR
FDQFENUUHQ@®B®DQWHIEKQR ®RIERYWHPSRUD
PHWKRIBWH P SOR\WE UR G XFUHR F H VRHIIBWU L H G
PHDWU U D G PHW M/G L O O RQY WLAED U E H FXHHIBW
PD\ OHDG WR FDQFHU

HWD O SURFHVRHDBW QG

e 'ZLYHGLHW O $UHYLRQIRRGUHVHUYDW
OHWKRENUPIKOHFDWDQWEHWWDWNBOW MWULIBVLDQ
3KDUPD 3KDUPDFRO SS

e *QDJQDURBOAGDDO &DUFLQRMRQ KLJIK
FRQVXPSWLRHD WO ® X QRD Q FHUMINP RQQR Q
VPRNHDWVRPSUHKH®WMWIMH DQDDXWIM WQRBQ
FDOQFHU 7D\ORU )UDQFLV ss

e +X - HWO
FDQFHU

6 D GW R F H VRV/HHISD/Q GV KU L VRN

(XURSHDQ -RXUQDO RI

e FDQFHU SUHYHQWLRQ /:: Ss

e ,VODP $
IRUPDOLQ

e« .XPDW DQGHQR® )DMRREDUFLQRDHQ
UHYLHRUO-®RXU@®DIXDUPDFH%WYADO FXS

)RRIBG X OW HD Q ®WQR @ KLFIR D
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6 CEFSTUBCEXCH) ZCSE . FBU

,Q UHFHQWDUWIKHI OREDRRGL QG XV VKID\V
ZLWQHVVHBZLQDWHUHYMOWHUQ BWR WH
VIVWHPBWLYHQLQFUHDV¥RQFHWQXWURXQC
KXPD®&HDOW®YLURQPN®WEBDL QDEQGRRG
VHFXULWRQVXPHDWHEHFRPLQJIQFUHDVL
FRQVFLRIZKDWKHDWQ®RZIRRGURGXFW
LPSDFWRWEHUVR@BIOO EHLQGWKIODQH
$PRQIJWKHPDQ\LQQRYDWHREGVILQD WKL
HYROYLRR®DQGVFEBSHILEBHDWURG X PWW
JDLQL@LJQLILFIDWWH QWVRQSUDFW LIFQ®
EDODQFHG DSSURDFK WR IXWXUH SURV

:KDW LV +\EULG OHDW"

+\EUPG DWH I HWER U R G XW WB/R/P E LRRIQ Y H Q VDICR P BKDD W
ZLWKXODQW ROLNVEEHUGDW W] DU H G LBHOUXID OO D Q
EDVHG DWXEVWLWYEWIRPE DSURGXEFMWDERQR U WR RI®I D
PHDRKLGBH UWUBHGODEFRQWMKQJIJUHG VXEBW RSURWH
SHD SURWHLQ PXVKURRPV OHJXPHV JUDLQV |

TKHVFHURGXPMWAWRBHOLWKIKDPLOWDVWH[WROHW HQVR
LU[SHULHZQMA—RFLDMWWDWKLO.I-FPSRYL@)&WULW[XFD@D.

,L@QGHGXFH_@\OLURQFLHP(SW\BPPRQ[DPSCRHW\EUEBDV\A

SURG XIEQWO EGH Q EXG J HUIVX V D PHAD W E X0 YH VY G
Q5¥YIHU SDWWLHYV

LRQ
WwQVRPHRUPXODWKXKRAVYRRABODYWRWBDIUEHY FRUSRU

vVLQWRBRRX®EDWIVWHWR HGXWKRY HUBPHIDAR Q W A KQMD |

PDLOWDMXLGLIRABODY RKUNSSURDBIO FRWQ VXPWR
JUD G XDWOUD\QVIWREZP®BU NV XV WD L @ DRAKGDIE LMWV K R

v HFRP §R B WXIOI WKRQJILQJ WKHLU GLHWDU\ SUHIHL

K\ LV +\EULG OHDW ,PSRUWDQW"
+HDOWK %HQHILWV

2QHRIWKRDM R DV KQEU PG D B/U R G XIF WE/W W U DIFOARLEQ
DWW H QWALKRHILRW H KM IDICBMIQ H | DY@ \K\E U LU P X O D W
FRQWDR DB B R X QRIWD W X UIMWMYE K R O H VRR-PLEFDQIH. @/ k
W UD G L WS RRMDHOV WH®G VW6 UR G X FSWWW K H/ D P HW L P HV K H
LQFRUSR UD\SDRQ @J UH G LADQMYF U H B YV HW DLE\UDHQ G
LQWURBKXG H | LEFFLLAIDF WR K $IR X Q\GAMVD W BiH Q H U D B\DHIQQV
FRQYHQWLRQDO PHDW SURGXFWYV

$VQXWULWLRQQBRQOIRPRE QLEDEBBFRQW L QY RUL V|
ZRUOGZIRFHGE Q QR Y D WIKRSWIR P RKVHD O WAKLLHHWBW W H
DUH EHFRPLQJ LQFUHDVLQJO\ LPSRUWDQW
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6 XVWDLQDELOLW\

&R QY H QWA IRGDVSWRFOX F WHRXQLOBIVD AR X QR
ZDWHKHH® Q®D QG VR X DRHR QW U LEXBAHWD Q

&XUUHQW 7UHQGV LQ +\EULG OHDW ,QQRYDW

WLIHPREP O RKK\EU I SEG RWHLRQNHARQ W L @XRH 'S D (BG/

WRVKHPLVVRRUHHQKRIWHH%\SD U W IUHB®\D F L QWKIRRGQ G X VWHWV\SRYEKDQJERQVXKEHPDQGV

PHDWLWKXODQW GBURWHR\@V PG D W\ V W HPPIV\

6RPHRPSDQKBYHQWURGKGHQGEH® WURGXFW\V

UHGXPWKHHQYLURQP HRRWDSUGRABWHQGRQWKH FRQWDLIRRREL QD WLRWFKLFNPXQVKURRPND

IRUPXODWLRQ DQG UHSODFHPHQW OHYHC

SURWHLQ DQG RWKHU SODQW EDVHG LQJUH

(YHQPRGHVWHGXFWLRONDWRQRSWLROQVWKH SHVWDXUDQG&RRG/HUY LMVFHHFW DU QFUHDV L Q.

SRSXODWH YD FR QW U LSEHRAMIL W WYRHGDL\P BWBIQ J

H HISORUK\EUIIR-HQXRSWLRPY$DUM VXVWDLQDEL

PLWLJIJDBMIRRELY FBQMMUYDQWERQYWDLQPERKHUFHQLWL DRI HNYOWK FRQVRIGREMYHORSFHKAW

XWLOL]DWLRQ

&RQVXPHU $FFHSWDQFH

LQFUHDSARSXO IRULIOH[LWBUHBMYW FFHO HWIKWHG
GHPDQXRUSURGXPMYWK\WDRUIHERWKDPLOLDIUQG®V\
VXVWDLQDELOLW\

&RQVXPHAFHSWDQWR DOV ULWILROBVKHIRZLQRIJS5HVHDUFPHUBYOVR[SORUQRY HOJRWHNIRXUFHV
SRSXODRILKNEUIFGHHDWNXLOHKOGODQW EmHDW LQFOX®PLEUREIDOPWHRLQG XVWDLQREOHGLHQ!

DOWH U QKDAYIHY HY FEQ V L G HRIDUENEBHW W H QAR PR
FRQVXPHIFDKIQV L VEBIG@ IV)XRUGIL | | H U HLQWW B VOVQHE
WH[WXUH RU XQIDPLOLDULW\

+\EULBBHDWURGXRWWD PLGGOH JURRXOGNENR
SUHVHUWYKNQHIQVRKDUDFW RULY VG EWH BZKOLAD

Q GHULYWRPRRGURFHVEWLSQIR G XIRWXW XKNEULG
SURWHLQ DSSOLFDWLRQYV

&XUUHQW 3URGXFWYV LQ WKH ODUNHW

Q
H +\EUPGIDSWRGXFWBHILQ QLRSS SHD®@ KMDUNHW

LQWURGSODQIW EARPBER QHRRAMD FFHSWDEOX LQRUPDWKXWVBNEXUJHUVXVD PHDOWEDQQ@XJIJHWYV

DSSURBPKWLFEOSHWEBIRVO H[LW FRQINV P BKR)
DUHQW H U H\DWHHGX FW@HRWD WR Q VX P S WIL\R & F
HOLPLQDWLQJ LW IURP WKHLU GLHWYV
YJRRG 6FLHQFH %HKLQG +\EULG OHDW

JURMIRRGFLHG@HH VS HRWIGHY HO R SRIHKQBW L

7KHVSIURGXPWYLFBRPEL@HDELWEODQW EDV}
XWQJUHGLHMRMHYVVR\ SHDWXVKURR RUJUDLQYV
$OW K RW KKDLWUD L O DEH PD VB L WBP® QW HJILRQV
WKHSHMRGXBWRRQVWMPMWHDQVRWMNRRB\EULG
FRQFHSWRIHVHDDG@& HY HOR SWHBQM F W RAREO
DSSOLFDWLRQV
G

P HD®UR G X&WHNV HOHW\H WBIG K Q R OFRKIDL.6 D EDQ® V
RSSRUWXQRWLASURYHPBOQRWHKQFWLRQDINO LW\

HV SHF LIDRCBAR\WU WMLBQGW W H U P WVOH QW XADHVH U KR
FDSDFLW\ MXLFLQHVV HPXOVLILFDWLRQ

oOGLQJ
DQG RYHUDOO VHQVRU\ TXDOLW\

JRR&FLHQWUWWDW L RWHFKQROWRBKBIVH[WUXV|LRQ
SURW WIMQU X FW XWPIX@®N LI L FD QGIRIQ PH QW DWR R Q
LPSURWIKMAXDODWG/ WD EIROKVWEULPGIDW\VWHPV
$FKLHYMKHILIKED ODQEHWZH NIV WIQXWULWLRQ

IXQFWLRQDGOWD Q 8 [sHFAV D WH RDRIENWHD U H|D

RI RQJRLQJ UHVHDUFK DQG LQQRYDWLRQ

7KHLQWHUDEWWR BB QLP D@ GS O WG UR W HALIY

VLIQLIL EDQQOWOWXIKWH [ WROB HQYRKUDUDFWH

ULVWLFV

RIIRRGURGXFWWUHIRDHHLROU KGULHOHFIMQ R Q
SURFHVRSWIPL]DUHRWOHQWGHI®HRS VXFFHVNVIXO

K\EULG PHDW SURGXFWYV
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&KDOOHQJHV DQG &RQVXPHU &RQFHUQV

"HV S LWHKHLRW H @MWELYID@ WIO\EHM @ D 8W R G XIFWH
QRWUMLWKRRAKVDOOHQRKYPW XPEHMKHUFH S WILHRIDW G
SURFHVVRBGVSULFLQ@QDEHO®WWLPIQV S D UHRG
LQJUHGLHQW IDPLOLDULW)\ PD\ LQIOXHQH

5HIXODW@®E®DEHQ®VFHYHP SRUVFBRQWLGHU
IRWK\EULPGID\WURG X BAWME D XW KH VRIR GERPE L G
DQLPDQGODR@WIUHG LHIHWDW P L PR EQJUHG
GLVFORDXUHHTXLUMRD YRLEBRQVXPARQIXVL
+RZHY W JX O DMBBW\R D BH.HNG BU RAR/X Q W D RIE
UXOHW\ DGGUHYVRGXFRPSRVLWRR@LILF
DGYHUWDRQGQKKVHRIPHDW UH®WBWR®SURG X
ODEH®WUHIBHBHXOPORWNWS R U WRW WHL G H
FRPPHUFLDO DGRSWLRQ RI K\EULG PHDW,

7H[WXWDHQGIODYRRSWLPL]DWHRRLQPSRUW
FRQVLGHUBWUWQNXOBMQYQKRUSR KDNWKEHY H
RI SODQW EDWHGHGLHQWYGGLW LIRHJIXOD

IUDPHZRDQ® X W U L WMRIQDGORMSH U J ISUR W
SURGXFWV FRQWLQXH WR HYROYH DFUR

0DLQW D DQIRQIG D EKOQGHW\O LY DEFEQ S WDHED\HR
T XD OLWNY VHQWEZDR G DG R S WIRRWEH Y H O RS}
GHYHORSLQJ PDUNHWYV

SRWHQWLDO 2SSRUWXQLWLHV IRU 6UL /D

YRUFRXQWWXFB/\V6 ULD QNR\E U PG VS UR G XFEIMV
RIIHSURPLVRGSRUWXQRWRRGE. QQRYDWQR
VXVWDLQDKWULWIRFR® O MYDLODBORWHLQ(
LQJUHG IMKXF®W R\ E HDRXQ E H D QO/H Q WIIDTFW | U
DQGPXVKURRMFRXOSRWHQWHELID ®WL O LAWK
GHYHORSRHIQW ULSIURWHRRGVYXLWWBJHJILR
SUHIHUHQFHY DQG FXOLQDU\ WUDGLWLR

6XFKLQQRYDWLRQWXSSROWFDM®LFXOEKXUS
UHGXFGOISHQGHRIAPSRUWHEWHQQUH G L,HQ
DGGLWKREULREHDW\VWHPRXORR QW U L\E RWHK]
GHYHORSRHIQMD OWSWURBEHVRHB\SUR G X EWW
LPSURYHG QXWULWLRQDO SURILOHV

7KHIURZLOQWHUBREGQQRYDMWMAE®RAVWDLQ
D O \FR) H D RVSIS/R U W X IQRUWNH\HH/D U FHBUUAYXCSQY &Y K
ORFIRR G QG X VWIS O RUMZSURG XFWY HOR S
SDWKZD\V

JXWXUH 2XWORRN

+\EUIPGHDWHSUHVBQWS§RUWNHERNKWUDQV
WRZDD®RUKNXVWDLQ@OHEBEHYHUVLRRKEBGVWH
5DWKWKIDIFRPSOHWHSO DWIU@G LWHR®D R G XH
K\EUMGVWHBVYPWRFUHDWHDODQBIW&GUDFW

V R O X WWKRID® L ZQWAKR G H QX W U L WH@RYQLIUAR Q P
DQG FRQVXPHU UHTXLUHPHQWYV

$VUHVHDUFEQ QR Y DPRIQRVDE Y D GRE UPE D\
SURGXFFDMEHFR R FUHD VPG RUWFRO BR Q HQ
| X W X®IHHIMYGORER B8 X VW D L QHIER OSARKQ W L Q
FROODERUDWRRQ®IRRG VFLHQWLYXWULWL
SROLF\P DINGIBYG X WWUD\N H K ZQ GBI HU R Q €

+\EUIPGHIDBWURG XFIMQRWQWLUHSOBPREYHQWLRQ
yy PHDWRZHY WKHAH S UHWDQMHUJIDQUGERWHQWLDC
LéyRPLVS.I]DWKZ/!DRZDKJI-GDOWFKFRHHXVWDLCD)IDQEEOH
r\FRQVXPHU IULHQGO\ IRRG VI\VWHPV LQ WKH |

H PDUNHW DFFHSWDQFH

DWLRQV

D H

LHQW

rqo 0 HWDJH
\ [ LRP
DWLF}% *\/
FW

U
SURGXFWYV

DQW
oV
WR U\

HLQ
v GLUBHH B FRIRBY-EY 1 who vsrRO

SHUVRQ SHU GD\
/ILPLW VDOW\ IRRG

J RI

U\,
G

QND

Q
ULFK

XLW

ODO
QV

AV

DELOLW\

K /LPLW LQWDNH RI VXJDU
PHQWS HU SHUVRQ SHU GD\
/LPLW DGGLQJ VXJDU WR IRRG DQG EHYHL

'R QRW H[FHHG

 WLRQ

WV
LFDO
1QWDO

N
NV

XHG
RQLVWYV

VKDSLQJ WKH IXWXUH RI WKLV HPHUJLQJ

IRRG FDWHJRU\
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"F0VS PPE 4BG

JRRG&DIHWHPDLRYDEVRORRHQHUVRIRQREL

SXEOKAHDOW®G/RFLRHFRQRPRELO@KWDUWLFK

VIQWKHVLWKHFXUUH@®WQGVFIRIHIRRGERU
SDWKRJHQWPHUJLQJPLFURELROR JWK® D
HSLGHPLROWUIHIKEYGLDJQRUWYBQFHPHQ
UHODWLRRII HRRGIR KXPDBRQVXP SWIORED O
DQHVWLPDWH®LOOLREGLYLGABPDVO\LQ
SHRSOHH[S H ULHMFHD\DHNX D OWRPFRQV XP L
FRQWDPLQIRRBGHVXOWQIMSISUR[LPDWHO\
SUHY HQWEHDOMKY® QHFRQRFOLFFHFHHGB @ J
ELOOLRQ LQ ORZ DQG PLGGOH LQFRP

YXUWKBHGLDWBBEKODWLRNUY NHDURIDJH
GLVSURSRUWLRKQPX\HIHU RI WKHDJJUHJD
IRRGERU®RWHDEXUGHQXITHULQJ DQQXD
IDWDOLBQWYIFRRRGERQVXPSWIMDQGHYDVWD
ELRORJLADPOHRI JDVWURLQWH Y QILHFMNOL
PDODEVRUSIWFIXRABHD O Q X W U IDVPIGRRP X QRO R J
VWXQWTLKRUY UW LK ®B O X DRADHWRED F W H UYLLDU®D
SDUDVLWIQRG FKHPLFIK®]DUGGHWD L OW® Bi L
SDWKRJHQBPWKZD\VYHFWRUWQG FOLQL
PDQLIHVWDWARWYKHUPRWH)DO\]KRZPDFUR
HQYLURQPHOAWWRXVRVFOLPDAKID QJIMRGHU
VXSSBKDLU@REDOL]VWILIRVERQV X PEHHK DY LR
DQ@AKBUROLIHUDIWQRRQ P L F URHEW DD QIF0-6

UHFRQILJXUH WKH JOREDO ULVN PDWUL]J
J)LOQDOWK®UWLAPS-ORUWHYDWH R WEKHD DQURN!
SDUDGLJRQFOXGKROMHQRPHBEHTXHQFL QA

PHWDJHQRPRDBGTXDQWXP GRW @EDYREGHQV
ZKLOKL JKOLJKMKLM\Y W HRLPFS O HP HQWRMMKRH
"RUOGHDOWWJIDQL]DWERQ *OREB® UD WIRI\

&CPVHI @S$ POTVN QUPO

OH
QH
WAY
WV
O\

0 J
$FFHWRDIBQ®XWULW DR®ID®DARHE VD QHVVHQW L
GHWHUP LRIKXWD @ L IBIQ G/ X VW D LPGHHAGD E FK®IIDFO W |
H AR/SQWHHYL EPREHUQLIDWRB YD QFHBROG FKD
LQI1UD VW U DRNEXWBHIMO H DWW CPIDVDIGYTHX QW DIIRIR G
UHS UHVDEHWY L WKHQMBRWY R BFIDQ. Q3. ¥ B GLHD OMK K
WHOREDRRGPDWUKDPVHYRO YHBWER KLJK@RPSOH]
OLQWH UF R Q@HHW WREKEN UDHV L Q JADRIF D OLRIP&' DP L QD
WHREGHD QD S LB FL®MIR/ UD QVF R Q WS QEIDRLR® R
RRPHUJHGFFRUGWRISLGHP LR R BDENYLGBEWH
-FR RHR U 0«G1 D AWK D Q L] D WRR)®5 * DSSUR[LPDW
o PLOOBR®SQHDUOLQ JOREDOQWHDFKHDU
UIROORZ2WREQJIHVWIRKQ VD IFR QWD WIHR®R G7 K L V
FR/QV D JJHQRLG HB 6 H U D\@PHMQ XFORAJ W DADRRIMBR X J K O
LOQGLYL®QOVHFLSLWRMRWI PLOOLR
QU\'/LVDELOLW\ $GMXVWHG /LIH <HDUV '$/<V ZR
(FRQRPLFW®&BR S D FIWMS HH S®N VWD E VORIRLW LR Q
DUFKLW H FWWHMHM:RQ O &% DQUNH S RERQ | L UPRWIKED W
WEHRGXFWRYNWM HG L FDOH S HQ G L \8 K U HBW V&R
IRRGERWPRMELGARWM@RZDQPLGGOH L QFFRREQW U L
RUN) & VUR X JKs®\ ELOORBQXD O )(5*
D &RQVHTXH@WWLIDWRRGVDIHWAXOQHUDEKONW
WUDQVIRURBGRFDOAD A GW D WTLRIQU HPFQHRRO R E D (

JRRGDIHW\ XQGHW XQLILEAQH+HDOW
IUDPHZRUN

KIHRSROLWLFDO SULRULW\
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7TDI[RQRPDQG3DWKRSK\VLRORDMRVRRGERU
3DWKRJHQV

YRRGERUQ® Q HDVIMHM H F WRLIRDR L B RIPIROD G U R F
WULJJHYVBGLYHWSHFWRXPLR O R B\ OR JRI

SHUVLVRKHPW FIR® SR X QWK OV | L O WMKIHAXHP D (¢
JDVWURLQWHVWLQDO WUDFW YLD LQJHVYV

%DFWHULDO +HDOWK +D]DUGYV
6DOPRQHOOD HQWHULFD

7K DOPRQHQA®D UWLFYRQ UND\'S K\RHL (G R ODXUF\
DVWDOPRQHQWEVHUMRYDIKLPXUDRRBQWHUL
GLVSOB[WHSWLROD®HPLRORELE®WG X HW RL W
FDSDRURROR@IZHGBUURN JULF X @WQX BIORV W
7KISULP EWR O R UIHACHY DRIBLY VY B R X OYWHRAWRQG
HJJVYLDIG QHWDB LD WLRQXFWHXEUERP SRV LW
DQGHFRORJKRBQLBR QG LWGRQNFRGX O DWKH
L QW H RUHLIWV K HIOHID/G H W K®INPX O QEHAWWDR/ U D Q V
PLFUR SHQHWUBWRWRBYSRQ QJHVWEIRAP R Q
XW L OIL\MMY O P R Q HIDWD IR JH QLG DWERY DQ G 3,

DORRQUWKSH, 6HFUH\WLRMDH V6 6WRFWLYE ™Y
Y L U X O HHQ FHF VBRI W HG IQW/H V@WK P D QL QW H V
HSLWKIFE8OD&LVXEYHKRWRWR VN HOMNVKD Q H
GULYIF®DOXQID VISRR IR XQE ODPPDMWRWH U
VHY HUBHG R P LRQUDPP S ISQU H [ D) 8\ VW HPDRFWH U
LQ LPPXQRORJLFDOO\ YXOQHUDEOH LQGL

&DPS\OREDFWHU MHMXQL

&DPS\ORED¥®HIRL HRY HU Z K H O P IGQRRIFO\Q D WeH ¢
&DPS\ORE MFHWN@ S UH \DHHD G E Q F W HRILDWGH
JOR E®LD U U KRR VHMS U L P DWUDRYL VV YRIG W
LQFOX®SDVWHXWDAHGXKQGHUFRERXGW UV V
DQG FRQWDPLQDRSHY VRXUGHLQNL@DWH
3DWKRSK\VLRGRIHFXQ@R VW QD J HPORW UW/IR

SHQHWW BRWMKLENF XUD\RUW KKIXPDRR O R® H UMWY

VHF UHWWR O HMKDHQ BRALIE'7 W R Q G XFFHHE \F O
DUUHNM®GDSRSWRWQKRVWQWHURFAMWRLPP
PROHF®QPUFENW Z HWKBIL SRR O L JR V DREEGAKHEL
MHMKIQ@D®M@ & XPDOHULSKGINDDEQJOLRNDC
WULJIHUOODLQVAQGBURPIDFXWGEBHP\HOLQ
SRO\QHXURSDWK\ FDXVLQJ IODFFLG SDUL

(VFKHULFKLD FROL 67(& (+(&

'K LOAHR VWW U RUQ'¥ KHUERDIUBRQ SDWKRBKHQ
WR[LQ SUR@MKHWLFR®D (8RUQWHURKHPR
( FROW (& IHDWXGBQJHURWWYDLRNEV ( FRQ
2 + 7TKHWHWUKDQUERSHFLDOLPK®EQBMP
DQ®\VRJHEDLFWH ULR S IQFRGE Q W HEKW JW R [ L
6W[DQGW[ 5XPLQDQ@W HVWHREFWMH/WKISULPD
HQYLURQPHEWHBDWYARIWWUDQVPLR¥FERQ UYL
XQGHUFRBMRGEG HXQSDVWH XML ABYGUH V.
SURGXRH LIJDMWWE QWDPLQRQBIDBWIBD(E&ELQC
W R R WD W HURFYWEROY W LPWURW MLEI/G XIFW W D F
DQGIIIDFL®JI OHVLFRQWWHPRLED QV O RFEIBW L R
WR[LQWQWR KHEORRG VW DHDREWR ELQG L @
JORERWULDRV\CEH WHFHSM.RWKKXPD @ HQ
JORPHUXXMGHQWQBOYRXVWHE® OWUQERVR

QH
/[LVWHULD PRQRF\WRJHQHYV

HVLVWHR@RF\WR1INDISV\FKURW URBKLIFR QP HQV
V SDWKRJIJWQSDE®H SUROLIHUDWIWMHIULJHUDW
2 WHPSHUDWXWDNLQWSHUVLWWHG@MW DG\ WR
VLB ¥ HPHEVR O ¥ X 0 D W QB Q VW H X BW KIEH VIMY/G
GHOLFDWHNRGXFWW PD @IHEDPDUDMHHZD
-D\DPDQQBG6DPDUDMHHZD :KLOWMWWRYHUDOC
LQFLGHQFRIZVKFDVH |1DW DB JIJENWZHHQ
DQG DPRQJIKLIKOAXOQHUBE®RIUDSKLFV
PRQRF\W R DHQHOLQRWH U QO DIDGUHR W H,LQUIE0 G
K QOWRQ Y DIGRVAH OBWR G X FELLQ/W H U2 R/ 02 \DL@G
WLGkM¥VSKROMSRDWHDS KD J RV RPDFEX R BHM MDFNLQ
V KRVIVFWLQ DPHQIBVK BEFWS$URW BLKQED FWH U L X F
V SURSHIOWV HQIU H FWQONGH L JK ER FIH@IHW DG L Q J
H[W U D F HKOMP)YRQIRP X QGH W H FWVIE B B DIEGW HV W L Q
H'-RQG’RRG EUDLQ DQG SODFHQWDO EDUULHUV

VKERBSK\ORFRFFXV DXUHXV
HOOD
6WDSK\ORDBRBAXMWAK UR BDIXKQW R [ L FOMAIRZD \
TFWowWURGIXFWEK HRR ® DW UE\[D V\P SW R PROXWLIQ
WLRBEGOBQEHWHP SH U DNEXWHIW \ Q W K H KL HK/O \
TU\CHDW U H WIWDVEXQ &/RHF @ WHJAR WER/[ L6QW X Q F W L R Q
LWHWS RW HQO\S H U D Q WVEL SIDY'VE R Q Y H Q WSLLRRFIHOY V L Q
HPER GLUHFWAVV O L0@WIRELYV W R FR P S D&RFES @HL W \
YLGAR LY DVRROHF XQWRKF HOHF H S W R UNU L J DH UV
PDVVLYMHVWHRIHFOHRVSEUR LQIODPFEDWRNLQH\
LQGXFLQJ UDSLG SURMHFWLOH HPHVLV DQC

y

\'rJ

RUV

XH
U

WA

H
QH
LGHV
) H V
DWLQJ
O\VLV

DF
JUKDJLF
L
LGV
QV
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P H
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9LUDO DQG 3DUDVLWLF +D]DUGV

9LUDQG D UD VAW K R JAFRIQW U IKEDDW W®EY KHO R E
IRRGERGQWHHEXHGH®EOHDM R UUDI® QO\F O
1RURYLUYXKLFK FDXVHWFXWHK\SHU FRQW
JDVW U R H QDAGHEH SADIWA S\LLVXAS 9 Z K L P D U I\ KV
O L WHRIQ G XKEHHS D W R F H Q DOKODFDALD)W U RVQSHRW D Y
LQR R GAD X V A GO O IRRIQ/ D&KD WKKQG H\Bi D LRVD J H
ZRUOG ZL3®H DV IMWKLFH DLW FO XTR{R S O D IR G
DVVRFLDIWWKG GHUFRRMNBIYID\Q G D XV IFRQJHQ
GDPDJH &U\SWRVSRUIS®IXYPXP WUDQV P L WM
ZDVWHZDWE DXV VY HWLHD U U IDKEY D H QL.RO L
ZKRVHO DU YMLO UDWWRIQ JJIDBX URF\VW L FIHQQ
HSLOHSV\

&KHPLFDO &RQWDPLQDQWY DQG %LRWR[LQV

DO)RRGVDIHW\VWHPXVWRQWLQXRKWQY MR
GH L RORKIDADOGHNF R Q GMRINFQ JPBWD E ROQ WAY
DIBRPPMFRWR[LONFKDV $10DWRPL Q' \QWKHVENHG
V' $VSHUJLOOXWRQWDPLOWNSWWLQQDF WV
-UXS\R W HRDW FLQREHIRW PLQLE DGGXAVQWKBLY HU
3HUVLVIAHQWIRO O X WBIBWELRD FF X P XQ VW HQ
LLDQLPDGLSRWIHVVBEEPSDUHSURGXAWGRIFULQF
LWEOAPPXQHXQFWLRGELW L RIQDIDYR\HW D @\H D G
HCEDGPLPHWK\OPHWBXWIR GNLIPBG X V &IUNLBIOD U J F
P DFFXPXOWQUHFBIQGS UHGDWRW\L QHVK. QG XFLQJ
" RRIVGDWLYH VWUHVV QHXURWRI[LFLW\ DQG |

0$&52 (19,5210(17%/ $1' $17+5232*(1,& 'B,9(5

7DEOH 9LUXVBYQGSDUDVLWKDNMMXVHRRGERUQH

LOOQHVVHV LQ WKH ZRUOG

&OLPDWH &KDQJH DQG OLFURELDO (FRORJ\

(QYLURQPHRQWMIBNBQUHFR QI L IXKHMR JUDSKLF
ERXQGDDIQHWHDVRPROYLYDWW HRUQRRGERUQH
SDWKRJHRIWLQIOREDMHP SHUDWXQ@E MUUDWLF
SUHFLSL\VDWHRKD ORLAGRFOLPBWHOH WDKH. Q.
UHSOLFBWQBRPLRYSDWKRJBQNED O P R Q HIOXD

IDFLOLWIX\SU®GO L | HBDSDWVRIQR J BLELWR/ B H F LKV

ZDUPH®DVIMDWHXWWKHURRUY HIOHR R GHLQH Q W V
RYHUZKHX®LFL3DOW HZ D\ HUD VW U XFDAKXL 9\
UDXHZDWHRRQWD P IDQDWHX @ W X U DIDN WRIDD/G

LQWURGXFLQJ HQWHULF SDWKRJHQV LQWR |

*OREDOL]DWLRQ RI 6XSSO\ &KDLQV

7KHPRGHURR® XSSPKDLLQD KLIKDQWHUFRQQHF
JOREDHON ZRKNOMOREDOL]JDWQR® U U RXKFGH VV
WRGLYHBWHR G X EWNWHQBKBLVWDRRIBVUDYHOV
LQWURGXXOQHUD BIVBY WER ¥ GW L Q JDHW RK
FRQWDPLQQWMHEG SWERW N VIVB € HW U D OILD HIGO L W
FD@HGLVWULEKWRHGMW H U Q EWR URB@ED/® KLRX UV
7KLV FRPSOH[LMDNHVHSLGHPLRORWUMIF® EDF
LQYHVW L H) MR VREQ DI Q BXQ@W D QO/R ADDOQ LW D U
IDL O XAHIX L F M®'F D CLIWHR W H U @ BBW ERIQHFD O W K
HPHUJHQFLHV

&RQVXPHU 'HPRJUDSKLFV DQG $QWLPLFUREL
ORGHUGLHWSDWW HKDYWK L | WHREDIBW KHHJXOD U
FRQVXPSWIUD@ HJHW DE DRLP DSURF HURRG V
DQGFRQYHQLUHHI/G\ WREHDWSWLRQRQVXPLQJ
XQKHDWHRGXHFGLPLQD WHMVMWWERR@SRIOQW W KH
WKHURDOWHS DOORZWER MWR HUNKELIHVWLY
W U DG MU H FEARIQF X U U FAQEQ G H V' S URINDHEU XIV®IG
PLVX\RHDQWLPLFDREQIMY HW H U IPGIIEW \F ID@HG
OLYHVWBREXFWDR®@ FFHOHUWDKHIGR O XRLR Q
OXOWLGUXJ 5HVEVVRREER BSQM KR JIKHGRVHG
EDFW HSR.$X00 D W L RQWL FVHFIHH FSWULHV GWH Y L Q J
WKBFTXLVIRVUR®LVWHMQAWLEKRUL]R QMWW L F
WUDQVIHU

3DWKRMXFB\6DOP R QH@®MDP S\OR E DFMTHNH QW C
H[KLEWMV LV \WDRS BHWILLRD/V KOXLFDHW K HUD S H X W L
O L P L WIOQ.X) MADHOD W RIS @\ FD@\GO HEL QW RK L JK H U
PRUWDOLW\ UDWHYV

[ VIGUPO4 PDFZ PG4 SJ-BALB -XO



[ VG #VNEUO*TTVF *

$'9$1&(" ',$*1267,&6 $1" */2%S$/ *29(51$1&(
'LDIJQRVWLFY DQG 6XUYHLOODQFH

YRR®DIHWVWHPUPRYLQIDNWRWUDGLWXAW
EDVMGHFKQLWREBBWIES KEJK WK U R WHFSKXQUR O
"KROMH QRP6HHTXHQF:I*G@JGHF R GAHWHQ WLH®R P
RI D PLFURELUD/RODWHRYLGBQRDIOH 1XF
3RO\PRUSK&VPUHVROXWORFNERDVRO DWW
FRQWDPLQERWRBGRXUFBFURWGLIIHUBBRJIUD
UHJLRIDWQRWHFK QRIDARVERU L Y WXEHYHORSRE
UDSLIEGHOG GHS O/FF\DHEHDGN. R R XU W KBHHIU R Y V]
AXDQWXRWVVXFIOV&V3E%B4'V DUKKVH®V
IOXRUHVFH Q FOIDEIRWHHE VKR X Q FW L R Q DIOA
VSHFLPIRRQRFORQIMWLERRBUHE DSWDPHUKH
QDQRPDW HELLDEY RW D U J H S/BIVE K R J HD@DW H WK
IOXRUHVFHDQMQ GDOORZLRUHQLWLYHDO
GHWHFWILRKRMIWHQVDQBH[SHQVLYBERUL
SURFHVVLQJ

*OREDRRG6DIHWARYHUQDQFKH 2QH +HDO
JUDPHZRUN

0DQDJLRRIQWHP S RRIRDGE R U QWM T X LIUGIW H J U
PXOWL VHRWRUD®QMHMULY R O MW H GF X GRW
FOLQLBOMHUYHQW2L R@GY 7KH.RUOGHDO
2UJDQL]DW2RQVKHRR®QGJULFX®@WADEAL]D
)$2 DQ@WKHRUOIIIDQLV DRVEQRIQP BBD O W2k +
DGYRFDRWE XQLILH@BH+HDOWKSURDFHR ) (5*

7KLVUDPHZRWHFRJQ M KX P DQH D OMK
LQWULQOLRNME QL P RBD O KD & WD O VGGV K
VKDUHG HQYLURQPHQW

7KH:+2 *OREDBOUDWHRIN)RRGEDIHW\

RX W O Ll QHWW U D WSHUILLAEU LGMLVH\) QRIKGH OFSH P E H
VW D WEKKY. CUREXVMWW XUH SQRWILRIRRG RQW
VIVWHPV :+2 )(5* =KHQJ HW DO

6WUHQJIWKH@WIURQIRR G &RQWURKR\® W H R
ORGHUQL]JWHIXODWIRIDPHZRUMDWG HQIRUF
FRPSOLDQFH DFURVV WKH HQWLUH IRRG

,GHQWLIDIQQ®HVSRQGURRRGDIHWKDOOH
'"HSOR\LQJ SUHGLFWLYH VXUYHLOODQFH
*6 QHWZRUNMWG UDSLG DCPHUIFWDQLV WL N
,QWHUQDWLRQDO )RRG 6DIHW\ $XWKRUL

ODQGDWRQWURGXRWRRQDIH\WODWXFRV
+D] D U$Q D O\ \&IM. W KMRIDOV B R DQ W & & 3S O D QW
WKH IRRG LQGXVWU\ DFURVV WKH JOREH

,PSURYL®XHSVHRI )RRG&KDLQQIRUPDW
(QKDQFLQWVARPPXQLFDWQRMQUDFNAEQSDELO
IURP IDUP WR IRUN

&RQWLQXPOWRY5QVRRPPXQLFDWRR@H U
WUDQV S DALD@WR EXM ZHWBLHQVERIGEHD G X V
VWDNHKROGHUV DQG WKH SXEOLF

(QKDQFL®RGDIHWADSDFLW\ %XBOBPRW
LQWHUQDWLRIMIERUD GRBFKQLRQRZOH
WUDQVSHW W LFX\WEBWOLAREZ DQ®LGGOBFRP

&RQFOXVLRQV

YRRGDIHMDG\QDPROEYR O BXEIKIHD FWROOHQJ
MO HoWKBAKROZR UOMI DG LWYBQDW SW DR ZKH D H
RIIFHNO GDWDR@RDIR Q XU IL FIMRQW D DHORERRG
H VAVWNRDSEGFOLP FWBQIHQWLPLFURELDUWDQF
OHB W& ®W U LIF@WHIU Q DWWKLSRSIEIK® L @V Q L P L ] MQKIH
¥ JOREDXUGRQRRGERGQWHDYHVKVDVXVWDLQH
SKIEFFRPPLWPWR®W H J UDGWLI)JEHGJ Q RWVMAKQ RO R J L
1QW | NIKROIMHQRPHHTXHQ ML DQRWHFKQRORJ\ |
NLMMHR VHQVRWWRR XW MXH Y HLOBQ QR HIUGD O WLP

GHWHFWIQRSUHFWLILFOWWREI RMUQDQBHYHO
KHGP SOHPHQMWKEQYH+ HD OMIID PH Z RWN V V H Q VRILD O
VHEUHDNWEMW UDQVPLYNWKQZ RIS W KR JHIPW RV V
H DQLPEQYLURQPBIQE&}RDRQWH U IBEY HVML QJ
NVLBH v LOIRRBAD IHWEQ 1 UD VW U ORMWERWYMAH UFLLRIV V
WRRYUGHROODERWEKMWL\RBUQ FRPRRQBWEHWWH U

VDIHIJXDWGREDBRGV\VWHPSURWHFXOQHUDEC

SRSXODWLER®MGXWHKKHDYXUGRQSUHYHQWDE
WKIRRGERUQH LOOQHVV ZRUOGZLGH

DWHIHSIHUHQFHYV

XUDO

WKe -D\DPDQESDQGDPDUDMIBHZD ,QFLG HIFG

WLRQGHWHFWI/R W HRRQRF\WRJHQPH\ODNQ G LON
SURGXRWAULDQNDURSLEDOLF X O WXUHIDU F K

-D\DPDQ@WEDQEGEDPDUDMMBHZD (YDOXDRILR(
W KKHDUM VLV VRDISDAMK R JH Y WAHPRIQOR F\WR JH Q
7TURSLFDO $JULFXOWXUDO 5HVHDUFK DQGC

U .
URO

'+2 )(5* :RUGGDOMWKDQL]DWRBERWYHDVH
%XUGH®LGHPLRORUNUHOBRXS S +2
HVWLPRWHYO R EWDHI LRROGDW L ERDGRIQ
IRRGERUQHFWRLREYHPLRDPD UGV DQ

\Y XSGDWEBWD\QWKHYKM/DQFHWRDOFHDOWK
LQJ KWWSV GRL RUJ 6 ;
FKDLQ
e =KHQY &KHQ 'RQJ* <H. /LX= :DQJ/
PIHV (SLGHPLRORDQWLPLFUREBHNOVWDC
WUDQVPLBQIGRQH+HDOWK EDUHNGH QRV QR@
H

W\I\SKRLEDIOPRQBQ®D P S\OREDLFRINHEWBRQV
VLHV X4 B Retdy HUBRSUHNMIR QWLABOLFURELROR J\
KWWSV GRL RUJ IPLFE

LRQ
LWLHV

LQJ
W U\

LQJ
GJH
H

&RXQWULHV /0,&
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/ VIRLIPOBCE. FOBMS FNCFICH / PVIINTI OHUF. ICE
U PVH ) FBM Z%FU JO43- BALB

OHQWDKO OEHMYQLP SR UWDIMURNR Y HURBDO WK
WD IIHFWRZSHRS@HLANHOQGXQFW LRWKHL
GDLALYHW 6UUDQNDULVLEWUHONYHODBSLG
XUEDQL]DWQ®KD QJ IO HV W\ID¥RR QW U L BAXRV|H G
D QL Q F U HDGEPH{ Q WIOKDD OIWK/ XWWX'F R \D Q [L HDVQ G
GHSUHVVIKRQBV\FKROR DF®® F LIDJF W RIUWH
ZLGHGLVFEFXVWHBR GHQ X W U LME R Q WHHD OLWK
RIWHQ RYHUORRNHG
S5HFHQ@WVHDVURKRZWKDWKAXD O RWR X G L HVD Q
LQIOXHEBBLYEQFWLRRRGDQGNKLQNDELOLW\
7KHUHIRURRGQXWULWRIRIQUD SUDFWLFQG
DIIRUGDEDHWR/XSSRPMWQWZ 800 EHRWEIRW K
LQGLYLGXDO DQG FRPPXQLW\ OHYHOV

[

7KH /LQN %YHWZHHQ 1XWULWLRQ DQG OHQWDO +HDOWK
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HYVIXWULHQWY IRU OHQWDO :HOOEHLQJ IXWULWLRQ LQ OHQWDO +HDOWK 3URP

5HFRPPHQGDWLRQV

'LHWDU\ S DWWHUQV DQG OHQWDO +HDOWK 2XWFRPHYV

&RQFOXVLRQV
6UL /DQNDQ &RQWH[W 2SSRUWXQLWLHV DQG &KDOOHQJHV

BUDFWLFDO 'LHWDU\ 6WUDWHJLHV IRU PHQWDO :HOOEHLQJ
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[ VAR #VNEUO*TTVF *

" VY/IF-1NBUF

6KDSLQJ +HDOWKLHU *HQHUDWLRQV 7KURXJK
$ZDUHQHVV LQ 6UL /DQND

K\ , 6VDUMG: VMK D3@W

(YHUWROLQGPDYSHEWIDWLH@WVHPLQ QMG
TXLHW WUXWK PRVW RI WKH FKURQLF LO
ZULWW@E B QPLROP HZKHIGH L O G KRYRW K$D M Wz
GHFDGMKHRUBBG Y DWFKHRQ FRP P XQ IGAD/EDH/

GLDEHRMMY/G LR Y DV/IFKHIDQMR EHVLW\OLRB W
WKHDQRW X PRV ®UH V VS)QBKHD CPRIQ FH $Q 3
DJDD® 6 JD LMPKW UD HOBIVFW R Q R U L JW®GIL H W D
KDELWV ZH IRUP HDUO\ LQ OLIH

7RGDFNLOCUHEMGROHVBPH@WRZLQSLQVLUBRG
HQYLUR QPWKIWWG JWMKHWRZDW&HEURQRIKRLFH
OHD YW & B\PK R R @V KQIX W U LW IQEVIYW VP RV W [ U X L W
DQ& HJHW DEDRNHO DK H VHHD U 0D E LWDWU WEWD \Q
FKLOGKRRGR O ORZT X L HWDLVRRQE HD QM KINRW
WKH UHVW RI RXU OLYHV

,Q6 UMD QNW KER Q F HFIDQ URWK/D U $IBUH@® X U X U D

FRPPXQLWHLKNMYRDGHHD WU ULGHMIHHOD®FDWLR

\HWDFFHWRQXWULWGEGRRD WWIRVQRWHSWDFH
$ZDUHQHIVNSDLG@RV[LVBXW K NH Q\GR U U L QH W

,WZDVWKLR/SSRUWXQMNKKNHQWAKDAMH ZHUKHDY L
VRPHWKRBYLRX@WRXFKH®KDWH®H W RE X L OABK -
YXWXUH3BBEWRRO %DXWE LWIZRMHQHBYWRMHB @
L Q L W LFOWHIDWWR G RW KID SIVE K L O G QI @ IV INDIRRZ@ H (
DQGVRPDNHKHDOWHKDRWUEHQDW XWHEDIJHQHUD RIL|
DGROHVFHQWYV

) X W X U H 3G0L0RARAE/H J LODVD QL G HPDQSDSHW UHR X R |
HYLGHQFXHQ G H U JU DBH\DHDHFKY H V V FRHIDGR O H V/ F
EHKDYLRAUXDWGE HIHWBRQM X P S WIDRX UDQHD
D QHHOWWU D B/ KD YN [ G X DEVIKARRZELQ D M. D IQMD S IV Q

IUXDYEHIJHWBDEQWXP SWUR®UBPRQYKMGROHVF
HY VWXGLHRR X QR W QVHMKR\WQKPEHWR, GHVLJQ
R )XW X U H 3R WHIY H U\ W B UGV H DILFXG DQUIX D Q @AR W

SUDFWHRDO JLIJIEXLBWODV,WDLPUHDFKEHAR Q (
UWHDFKMOWRPSRZHW W X G HQMD/F KOHIUBD P L OR @ /N

WR FKRRVH KHDOWKLHU OLYHV IRU WKHPV}

y 7KH &DVH IRUO HHVIQJ &KLABUHYQ : KHWH 7KH / HDUD
V$GROHVFIHBBHR IWKARVWRQVH T X HA\P GIRE QW K H
ZKRORI KXPDQ@HYHORSPHRWWKVUDSLGXWULW
GHPDQUGBX®LJKQWKELIHVSDWW RUIPKEGXOW W
EHIWMOR HWLRRQFUKMMRPDQDGROHVFHRIOGRQRW
KDYWKEDVLFYKDBED O D QGFHGWR ROINNHK DBV HQV LE
O SRUWILR®\FH U WD\ U LROIWWBRILDEID G Y HZK H UMK H
RQRZOHIGSH HVHQBRHYRWO ZDFWR WK BU L GUEW
SUDFWAGRIF ENW KHQ Y L UR Q PIH@GVFOFASIUH V V XKDV
VXUURXQG D \RXQJ SHUVRQ HYHU\ GD\

DQBWDUWRLR)FRQ V IDWQNBHRRK IR R Y W KGIHH G O H

RQ WKH ODVWLQJ EHKDYLRXU RI D VFKRR

7KLMBUHFLYKQNHHSHW X UWQRGKRR/®RP?\ PLQUQ
W K HIW@IRP RUSIR ZH USO® W IRWKX D S IKP.E WKD WD
OLIHWLWVFHK RRRIOH @ X DWRP D Q R W KWW WEDQ Q@ B
VWUXFWEDHEHUWQRZOHBWMW L\WWRGHYK D Y LFFDX

O B euB B8N KR REVWD PO JK NWLOW O L W)
H[S RV XWR/ W U X F WOOUM GL MGE RED WAL ® G HQRDRIQ
. FRQYHQLHRFEGD QGXQEDODFRHEOD QGIUXL WY G
W Y HJ H W D\EGDIERV KPID U J LRIW KHO D WHKILMD S EHWZH !
WZKDVWRXQSHRSPIHIKMQRDQG@KDWH\DFWXB&O\LV
WHIDFVEZ@HUIRREGQW HQWRREL HW.\D O W D F L&\

EH VKDSHG QRW RQH FKLOG DW D WLPH E

XWWRYYWRMERQY PXVW GR PRUH WKDQ UHFL
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[ VAR #VNEUO*TTVF *

7KHHYLGHRBGWFKRRO EDUWRUG DPEWMQ FRXUD
DQGWDW F KZHK\D WK D YWH HZL WA RZQH\H\6 FK R F
O HXWH Q J D FH L O GIUHDQD® ® J D LKQDQH VW K HH Q
JUD Y RWS\H HILUQ | O X HIDE &R OKGH D O WHKR L FLEQWWRK|
UK\WKRP DQRUGLQ®MDN\:KHQZH GUDW H D F K@
SDUHQ@WWRHIIRDVW HOZHV X U U R WEBK L D IGWX
FRQVLVRHI\QWD JH R Q HV K KR O GIVU FE R WIKQW K
FODVVURRP DQG DW WKH NLWFKHQ WDE

, E X L)XWV X U H DORWIB® FWE X Q G H UV W DARDLLE
FKLOGUMHIRWKEULGIURNQRZLWEBRLQUKUR
DSSUR D MKHDAY HQ W H U IDRVELHYQHW B &VEKWHW X G &
WKHPVHOYHYV

KDW XVXUH3 @V $ FVKDAD |,V

)XW XUHIODWAHKRRO E@X/W G LIZIDRUH QLHYLM L
UXQQLQQ VHOHFWRIGHUQP WEWRRDFUR WK
$QXUDGKDBEXWIRIEMD QNDH IRFXR/X Bl || R LRAT
*UDGHDQG VW XG HIQBVKHWH D FKEKWND XWBIU
DGROHV RENQERMR PHQAK H@ L | H OGR.GIIWVKDDUE LW
VWLOO VRIW HQRXJK WR VKDSH

7KH QLW LIDRWIRVHY K U $IIHO ONDKUDAWH | X WHR H S D U
HGXFDWIHRQ DJHPHRWG HP SRZHUP H QKWL VL
GHOLEH WRWMSW\RJUD PW KW YBIY & L HMQ V L3
WH[WERRSIL R OWIW KFHO D V V LLR)RKR Q G VDREQV L
SHHU OHG LQLWLDWLYH DQG WKH ZLGHU

$ VW K$HU R MIRKWY G HD Q G \DU H J L V WHUMWGL WLGR
GLHWLW L DVQV D U WKMGX U H 3DIDAMBHF O H VUV L B
VXVWDLE@REGWK DR X (R H3 D \V W U HIVARKR &/
/DQNDPH GRQRWRUM®OR QH HS URWHVEDF N HEG
DFDGHPILGVWLWXWDR@EHDOWHKRIHVV L DI
HG X F D W DRQIX® U Z WILFHRL Y HOWE RRVW K W H F K Q
ULJRXU DQG WKH FRPPXQLW\ IRRWLQJ W

KDW HB6HW2 XVWR $ FKIHYH

$ W WKVH D Y YWV X U H 340 DWYWIHS O D IQRWD O WIKW KQ.E L
WKBQG XIRHDO L | HW HFZHD QFAK L O GLDHAP @ U HU X L
DQ®HJHWDHEDAHRAD\DQG MXDWLPSRUW D QAM
ZDQWKHPHHOUE® X L BHROAL WDIEYRHQAX W U L WRLR
UDWKHU WKDQ GXWLIXO DERXW LW

% H\ R QWK$IO D WHD UBER U N IVOR R Z WIKGIR Q J WUHLU
RIQRQ FRPPXQLEDE®BENGHOLYHRHDQJLQ
QX W U IHVBIXEQ WK REK L O GUMAR\RXMH Q R X DK U
WR WDNH URRW

7KHUNMVHFRQ®ELHWHRY K B YW WMXWWP X F K H
DUH/WUHQJW KMIQD DK HDUEW. O WRZ HD Y ) X W U |
HGXFDWQRMXKHLYHU\GHD FKRQ& UL QJEQUH
L Q WK FR O\GRW K X\ D O WIKE LIV H L Q | R D BR®P
U D W KWKUDE D Q G RIWVKWF K RIRDON, WL W K DD \ H U
PXOWL DHYUHROWKE WHDWKRR QGLWREBNDY L
FKDQJH WKDW DFWXDOO\ VWLFNV

O\
XV

JLQJ
ROV
VOH

+RZ : HWIQJ ,WR/UH

N XWXUHZEGDWWEHFD XRIKRZWHH @R D IS UW

; LQWH PDGBQDU®HFLWILRW BE DA\UR W KG®IHF W X
DQGVRZDEBUWLFLEXWOQRWRHE URJUDPRXW I

y PHWKRGHV LI QHGU DY W X G HEWVW KHUDVQD O W

oy WKHP

U\ / HDUQLQJ 7KDW RHVQ W HHQ' INH D/ HWRQ

X J K

QW XWEZRUNVKBSRQTXL]]HWPHVWRU\WHQ® L QLI
YLV>XOD.@ VEHF D XOFAKLDIGR.\H QMR W & Bl PV HIOIY H
FKL@BRLVOHDUQLQHVHH VV LRRYHUKHVVHQW L
EDODQRHGE WK\ IUXLW®GYHJIHWDPOWW WKH
LPSRUWR BF®U D WOLER@ KKID E LRVDK H D O @/IKIH V W

DW L H QO HD U QMR XL QKQYW X G KERWEREQW R WD Q G

4 WKH\ FDUU\ LW KRPH LQWR WKH FKRLFHV

V

o\

H

7KH6FKRROL XWIVIRQ $P EDWDGRU3LRIWDP P H

2] HYHU\WERHQIR WKIBFKRREWULWRRRVVDG
3URJUDAPMKSID UWPSURXGRINW VHO BRW UD L
DWHVWXGHQRENFRPSHHHOHDGHURXQEKDPSLRQV
/ QXWULWLRQ DZDUHQHVV LQVLGH WKHLU R
H 7KHVBIPEDVVD®RUWDUURPSDVVL¥KH\RUJDQL)
YLW\QXWULWLRQFWRSIPHEYVEKHDOWRRNLQVVLR
OLIP QRY WRSHRNVRFHRR HW L WK RQW KKSG X ULWQRIKRR
DVVHP EWBHO LWKIRM B/H H F KOHO®/ K HIL @/GWF K R R
@ LV W QR Z O HERIHUGLWFK H D VOLXWHU L W L R GF RROFAXRYIBI ¢
0 WKHLU RZQ PDNLQJ
L 7KLBHHU GBHHO/LLYQRDFFLGHQ®WHVVD D QG
GLIITHUHEKWQWRPHNRM® FOD VYV RIDMH\HLDDR
5OV DGXOQWEWXGHYMVYP SORURSHWRQBQRWEMU
LFDOKDSSKHFRRBUY HVKBIP ED VYV D /KWW V HDUWRZY/
KH ZRUNGHPOHUEMBRBQILGHREHA QD UH DVWHQ W
UHVSRQVLELOLW)\ IRU WKH ZHOOEHLQJ RI

5 HDFKLQJ VKH+ RP H

,KDY®HYHHO L HWKIB®K L OGX W U LPD IBRQ R O YOH/G
VFKRBOR Q4HFDXWVKKRPH QY L U RQYPBHIU UV KFK
ZHLJIKWW X UH ICODORRHH $Y UH QDO H QHIAW LR
RQUHTXHVRSSRUWXWERWMOBEYUHQ@@EHUVWRB
YDORHEDODQGHHW) GV RIQFRX UDKH® R X UW X |
KHDOWK\ HDWLQJ KDELWV XQGHU WKHLU F

(A
\AY

VN

JIXO

W

WLRQ

QWYV

HG
R XU
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) WRP VKH) lH@® : KDW H+DYH6HHQ6R) DU

S QW KLIMJYKMD\RHLPSOHPHQ WRWX B RXODMWK H
EHH@GDUUIRKOXFFHVVLRQOYW FK R RICAW RW\X
$QXUDGKDEXWNTKMVHDUGD\VQWKH HE® Y
WDXXVMIUHDBDWDERXWDARUNWGRAUHD GALB
SURJUDPPH DGDSWYV

7TKHUHVSRQVRPVWXGHRWMWEHHQT XLWH.PS
RYHUZKHORK@®JIKDYHMWKURZINKHPVHQQNWR K
ZRUNVKREVYKWBE@X U LMPKIHO W H U PRW HOQRV W K

TXL]]HVWKHRP SHWLWKRDFHW K DMK D@ HV VLRQY R

DQ HYHQW

7HDFKHWR/R D YHH O FRPMIGSU R J U DHZFD U P \Q ¢
PDQKDYEHHRBD QGREBR YOWD SV K H\D ® R Q Bl GEW \
UDUIQOWP H @& KBIE VH @AWW U X F VOXWHEHAELDED
LQ WKHLU H[LVWLQJ FXUULFXOXP

SHUKDMKMRVWHOREQYHB UY RWLERWR Z0 L W\ Q k
VWXGCHIWRERXWVDRXKWULBHIR@HDUULYEBG
IURPGLVFRXUDRHMQWKLNRQILURVYDFWZK\ D
SURJUD RAHXWXUHIGMHMIBEHB® Q GK\LWHORQ
DERYH DOO LQ RXU UXUDO VFKRROV

0 HDVXUQJ : KDWO DWWV

*RREQWHQWURBWQR X MRZHK R OREX U V H @/YBRH
VWUXFWRIOH® RQ ®Y DOXDWDRBZRUBNEHJL
ZLWEBD VHONQMHYVVPWEDSW X K HUHV X G H/QWD\Q

W K FNLQJR Z O H\G B HDLWW L \B R @HWSLLLD F WL RI X Q
QXWULWLURIDEROORE ZLWIKQG O DYN HV VP MR
PHDVXUH ZKDW KDV VKLIWHG DIWHU WKH

1XPEHUR/RZHY IRQ ON HOMURN W K MRU\: H JDWK
TXDOLWDMHGEDFINRP VW XGHQWBW HD F K AULR
XQGHUVWR BEUY H[G H U L HDIQF® R X U | DZAHH UZH
FDGREHWWWHVH U Y DAK HFEQ O IQVBAKBIF W LY R WK U
VW XG D@DV VD GRIBNE G@®QRWIOHDWHU LQVLJ
KHOSLQJ XV WUDFH SURJUHVV DV LW XQI
(YHU\W KMIQHIM MD O X D Wi R B D & 2AW U D E DEWQ W
WKSURJUDPWKDUSHQW@IY W UH QJW K WRUWKH
SKDVHV VWLOO WR FRPH

7KH+ RQHWN U I LEXQONHV

1RLQLW LW MDRWHHW KWHZA U GG FD SHVF WLR®
)XW XUHIOQRHHFHSWERIFURZGHBK RWOP HW D
VRPHWLOHB YYHAD HWWL PMK DRX D FWLYGWVYHV
5HVRX BRI VW UDQ@WRU G L QIDRIAL VRN LLFH/O G Z F
WKURZ XS WKHLU RZQ RFFDVLRQDO KXUG

7KHFKDOOMWEIRNFXSPHPRVWKRXILKR/XVWDL
SDUHQWFROYHPHBMD XWKFHKDQZHDUHBIWBW
KRPH W KFK D Q WK X\W W L P B5\WM A D&KW W KOHLR |
WKDODVIWHYRWKSURJUDPRPIHME URYHBPDUND
DGDSW DEM®HNHHSHILQULWHVVERQHVVRIDLQ
ZKDW WKH ILHOG WHDFKHV XV

TKRWHWHVVRRDYEHHFRAPMHRPIRIRXIPRVWD O XDE
DVVHWAW KD KIRZAHLPSOHPWRHRUDNQGHDG\L

KHWH: H$ W+ HDGHG

DC\GH Y IBWI VLI QKB X U H IDMDHE U LHO W H U Y QWD MR Q
H' | 0D UHQ/GD G HMWAL VP H D QMFE HD IR X @GV L R RUS D W K

H |RUZDDIBDIGUWWRUMF KR RGYVRVKGQ X UDGKD S XU
M | VWULFW DQG LQ WLPH WR RWKHU UHJLRQV

5\ $ + HDOKLHU* HQHUDMRQ 2 QH 3@WADWD 71P H

H

L 7TKHXWXUHBFRWRO 94D WHIG $ZIDRIH QHVR/MIEW W

,EHOLBWH P D@\B HD Q L QD Q\CZ W B KWL V MQLIB H
SRRELHWBHKD Y LIRKRIQR X D GRO BWRHM\KROGLQJ
HGXFDWHRQDJHP H@VBHP SRZHU P MQRM HW K WU
FUHDWHKML QRIV XS SR UMQYIHU R QIP@ R MFBEDVWLQ.
EHKDYLRXU FKDQJH FDQ ILQDOO\ WDNH KRO
VLRO
7RURXUWLQ QR Y DWWMLLYBIW H B HHIWU O® IGW L W IGY H \
WHDFNHWLEGKQWIPRQWKHP )XW XU H 3UOLDFK H V
S D W\KGIL P RWWU D G L W G R 8 D W/IRRHDLIY®ID V VP DQN
RQLWWF KRRROPP X QLW KHYQ FR X UDUH Q3R MK LV
ILUVSKDVISRLQRDOHDWRZDW®RPHWKDQU J HU
SURJUDPPH WKDW FDQ VFDOH DQG VXFFHHG
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[ VG #VNEUO*TTVF *

&RXQAORI VKH 1 XWIMRQ 6 RAHW RI 6 UL/ DQND

3UHVLGHQW
3URI .XPDUL 0 5DWKQD\DNH

9LFH 3UHVLGHQW
‘U 6.1 'H 6 -HHZDNDUDWKQH

-RLQW 6HFUHWDULHYV
‘U 6 HHUDVLQJKH
oOv 8GDUD 'DVVDQD\DNH

TUHDVXUHU
‘U 7KLODQND 5DQDWKXQJD

(GLWRU
'U 7KXVKDQWKL 3HUHUD

&RXQFLO OHPEHUYV
3URI $QDQGD &KDQGUDVHNDUD ,PPHGLDWH 3D
3URI .DQFKDQD $EH\VHNHUD
OV 5DP\D -DQDUWK
OV 7KDVPHHKD ODUOL\D
OV .DQFKDQD $EH\VLQJKH
3URI 8VKD +HWWLDUDWFKL
'U +DUVKL *XQDZDUGHQD
OV 6KHKDQL $UL\DUDWQH
OV 6KLZDQWKL 'KDUPDSDOD
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[ VAR #VNELUO*TTVF *

SI FWFXT BOE PSPQIOIPOT JODWEFE JOU JI OFX TMUWFSBS- TPMM U PTF PGUJ F
FTOFDUW BVU PS T BOE EP OPUOFDFTTBSM F-@GADUU F WFX T BCE PSPQODIPOT
PGUF/ 44-
4PN F PGU F N BHFT JODWEFE BS- " * HFOFSBUFE BCE PSBSF- GPN U F PQFO TPVIFT

& ROVDFWXV

VOQXVUMIRQVRFLIHW# JP DLOFRP

' HSDUP HOWRI 1 XVIMRQ DQG' LHIAMFV

) DEXQV Rl / LYHWRFN ) IMKHUHV DQG 1 XVUMRQ
© D\ DP ED 8 QLYHUAW RI 6L/ DQND

0 DNDQGXLD * RQDZ LD

) RUP RUH LQIRLP DVIRQ DQG XSGDVIAV
SGDWH YIMWL XWIMRQ 6RFLHW RI
6L/ DOND: HEVIWA
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