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-YUD U "UMZI Mt~
([HFEXWLYH 6XPPDU\

e .H\ ,QVLIKWYVY LQWR WKH 7UDQVIRUP
S\VEHUVHFXULW\

e 6WUDWHILF SHFRPPHQGDWLRQV IRU
SUDFWLWLRQHUYV

BWUDWHILF $SSURDFKHV LQ &\EHUVHF
@ DGYDQFHV LQ $,

e &XUUHQW DQG (PHUJLQJ 7UHQGYV 6K DKG
&\EHUVHFXULW\

e (I!IHFWLYH 6WUDWHJLHV IRU OHYHUI
F\EHUVHEXULW)\ I[UDPHZRUNYV

,PSDFW RQ &RVW (IILFLHQF\ DQG 5HJX

e JLOQDQFLDO (IILFLHQF\ DQG 5HWXUQ
(QKDQFHG 6HFXULW\ ?2>k?C

e« $,EV ,QIOXHQFH RQ 5HJXODWRU\ &R
*RYHUQDQFH 6WDQGDUGYV

e« &URVV IXQFWLRQDO LPSDFW RI $, R

)XWXUH 7UHQGY DQG %YUHDNWKURXJK
&S\EHUVHFXULW\

B ¢ (PHUJLQJ 5LVNV RI $, 8VDJH LQ &\Et
e $, $SSOLFDWLRQ LQ 3UR $FWLYH 7K
SHVSRQVH
e /HDGLQJ ,QGXVWU\ 8VH &DVHV
e %HVW 3UDFWLFHV IRU $, , QWHJUDW

?Dk@A

&RQFOXVLRQ
« 6\QWKHVLV RI )LQGLQJV DQG 6WUDV @B
« )LQDO 5HFRPPHQGDWLRQV DQG )XW

D $SSHQGL[ 5HVHDUFK OHWKRG DQG $F @DkKAB
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$, S$UWLILFLDO ,QWHOOLJHQFH LV UHXRQPSMXIKFAE BWWHHEX
WKUHDW GHWHFWLRQ DQG UHVSRQVHDAXKLIOWHYDOVRVE KL QV H
GXDO FKDOOHQJH RI OHYHUDJLQJ $, WROHDEBK ZH LHI H. PILA
LWV ULVNV $, RSWLPL]JHV F\EHU ULVN PDQDIHFMWQ\D WHIGE H
UHTXLUHV DGGUHVVLQJ YXOQHUDELOLWIQDWQ FHWIRILF DG VFRR;
DGRSWLRQ

IUDPHZRUNV WR JRYHUQ WKH HWKIL
"H\ *DSV LQ GHSOR\PHQW RI $, LQ F\EHUVHFXUI

. JDSV LQ DGGUHVVLQJ ULVNV VXFK
$, 'ULYSHEQHUVHFXURWRHO H[SORLWDWLRQ >*DUWQHU

. ODQ\ RUJDQL]DWLRQV ODFN UREXV

7KH ULVNV RI DGYHUVDULDO DWWD
PRGHO WKHIW LQIHUHQFH DWWDEN
SRLVRQLQJ ZKLFK FDQ FRPSURPLYV
VIVWHPVY DQG OHDG WR VLJQLILFDC
DQG ILQDQFLDO ORVVHV >)RUUHVYV

'LIILFXOWLHYV LQ LQWHJUDWLQJ $, Z
F\EHUVHFXULW\ HFRV\VWHPV VXFK
VIVWHPV VLORHG RSHUDWLRQV DQ
FURVV IXQFWLRQDO FROODERUDWLF
$, DGRSWLRQ >&6%@ > @

.H\ ([SHFWHG OHDVXUHV WR +DUQHVV $,

$, V SUHGLFWLYH DQDO\WLFV FIL
HQGRUVHG E\ JRUUHVWHU DQG *
VWUHQJIJWKHQ SURDFWLYH GHIHC
E\ LGHQWLI\LQJ DQG QHXWUDOL
EHIRUH WKH\ PHRUWUHDW H]W

, *DUWQH@®> @

&6$ DGYRFDWHV IRU D XQLILHG
OHYHUDJH $, HQVXULQJ VHDPOF
DFURVV GHSDUWPHQWYV IRU HIIL
PDQDJHPHQW DQG,FRFPVBOL@QFH

(VWDEOLVKLQJ WUDQVSDUHQW §
VWUXFWXUHV LV FULWLFDO DV
*DUWQHU WR PLWLJDWH ULVNV
XQLQWHQGHG FRQVHTXHQFHV RI
>*DUWQHU@> @
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7KH LQWHJUDWLRQ RI DUWLILFLDO LQW HIDW MIH@RHLF$,Q WL
HQKDQFHG GLJLWDO SURWHFWLRQ VW UDMMHILHYQWDFRQLWR\
RI QHWZRUNV DQG ,7 VI\VWHPV 8QOLNKUWNYBG LS KRODDF K}
SURDFWLYHO\ LGHQWLI\ DQDO\]H DQG UBEMSRQBGWRQ HPG
OHDUQLQJ FDSDELOLWLHYV

IDWHVW DGYDQFHPHQWYV LQ $, EDVHG F\EPNYWFXGU IDVFU WM
YDULRXV LQGXVWULHV LQFOXGLQJ ILQDQFHS5HCHD DRWKEG Ut
LPSOHPHQWDWLRQV LOOXVWUDWH WKDWG 8 W WHFKQR & RPLSHD
WKUHDWV EH\RQG WKH UHDFK Rl FRQY HWILRRIQD @ HAH.W KR ¢
F\AEHUVHEXULW\ HERV\VWHP WKURXRGWRRDO\WQ ® DNH S UHHXLF
DQDO\WLFV

U D!Ux-F)K~Tad &KYM 0 MW!

$, DOJRULWKPV LQ F\EHUVHEFXULW\ KDYH BGYDQFKGHDWJ
LGHQWLILFDWLRQ DQG QHXWUDOL]DW LR QDIOY RIH\WDKPH/D \G ¥ K|
OHDUQLQJ DQG UHDO WLPH DQDO\VLV 6HOZ WHDHOMQI DO.
GHPRQVWUDWHG E\ 'DUNWUDFHEV (QWHS DUHDIHQ LRRIX B @ DE\C
VRSKLVWLFDWHG DQRPDO\ GHWHFWLR QN LA FMK XFRIPGD QWHW RO
XQNQRZQ PDOZDUH > @

5HDO WLPH DQDO\VLV RIIHUV LPPHGLDWHVWK$HDVW HXHEWH F
LOFOXGLQJ WKUHDW GHWHFWLRQ EHKD Y HRAUDFON LIR@D O BW IH
UHVKDSLQJ F\AEHUVHFXULW\ LPSURYLQUDXISWHHRAW.LURWY LRIQVISF
ILQDQFLFDO KHDOWKFDUH LQGXVWULHV > @

1K x!-M!' U - 0)MUDU!- ~ -M "8u x~ UOex-%2

DUQLQJ YGFXQEWGE PRG
EOXVRIG IRU DQRP
HF G\HWRQFWLRQ E
QG WKDKDW\WLFV DQ
PHQW LGHQWLI\LQJ X
WKUHDWYV

DO ODQJXDIMHDO WLPH UL
VVLQJ DQGWARUXDQJ DQG
QLWLRQ WRDIQIHRWLW WR D
LRXV FRQWHWR@QMABDELOL
DFURVV HRDVNWYFNHU SD
KDW LQWHUIDFHV

oQUCWmE



,Q ERDUGURRPV WRGD\ $, LV UHVKDSHYY DWHRREMRYHFXDEWL VR Q
GHIHQVH WR SURDFWLYH VWUDWHJ\ 7KH WHKENGW WHESHBOYIDORUH &KDSW
VWURQJ PRPHQWXP RI &;2V DQG RI (NHPNRMESORWLWOH BFW

DGRSWLRQ WR VWD\ DKHDG RI HYROYLQJ WKUHDWYV
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7KLY PRPHQWXP PLUURUV JOREDO WUHQ®G VR UYIDUWW {DHVUL RIGINS RU W V

LPSURYHG HIILFLHQF\ ZLWK $, LQ VHFXULW\QR®HWDWMMVU ZKLOH )RUUH\
WKUHDW UHVSRQVH DPRQJ WKRVH DGRSWLQJ $, GULYHQ GHWHFWLRQ > @>

E)Y: (U ~ -)-~ K YM~ Ux ) Gefex |

/JHYHUDJH $, IRU (PEUDFH $, LQQRYD
QWLQXRXV LQWKHF®ORVHUMGLFWLY
RUN PRQLWRWIHQJEHKDYLRU DQD
L]ILQJ VHO!| ®MHBURQBPDO\ GHWH
RULWKPV GHHM®KDQFH WKH UHVL
DUQLQJ DQG UHBEBUNHEKULW\ HFR
DO\WLV WR SURDFVRIVWHDQGXVWULH
WHFW DQG QHXWQYD@EHH KHDOWKFD
HUJLQJ WKUHDWNQXIDFWXULQJ

,QWHJUDWH LQGXVH¢\JOHDGER ;2 DQG

$, WHFKQRORJLHV \OWNIDWHJILHV E\ HPE
DUNWUDFH V (QW VHEXULW\ |

,PPXQH 6\VWHP D ' rﬂj UREXVW G
QVWLOEWEY o HH FRITITES BV URoH DV
VRSKLVWLEDWHG H QWLHU RI F\EHUVHFXULW\
EH\RQG FRQYHQWL LRQ LQ DGGUHVVLQJ
PHWKRGV OHQJHV OLNH SKLVKLQJ DQG
DGYDQFHG IUDXG GHWHFWLRQ
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$, LV HYVHQWLDO LQ F\EHUVHFXULW\ USHDDM LGFK\® B B\G L RQ
LQFLGHQW UHVSRQVH &RPSDQLHV DUH XWHOMLQE $Q WIR
KLGGHQ SDWWHUQV DQG GHWHFW ULVRGMVDWDWORZW&DQ
WLPHO\ UHVSRQVH WR F\EHU WKUHDWWEW®P¥Q FEDIO T XCLHF
LGHQWLI\ DQG LVRODWH VXVSLFLRXV DFW LDVIDA QW SDBYC
FKDQJLQJ WKUHDWYV

1IRQHWKHOHVV WKH LQWHJUDWLRQ RR$ $F VUWWHYWPXNW
IRUWLILHG WR SUHYHQW WKHP IURP EHKI® J B [BEWRLDEHIG RE \
EUHDFKHV LV LQFUHDVLQJ ZLWK JOREDOL.GRVWWIKRKURJ
FRPSDQLHV WKDW LQYHVW LQ $, GULYWH® YWHFXIH WD PIHP

PLOOLRQ KLJKOLJKWLQJ WKH VWUDWHJILBFWQWGH IL!
LQYHVWPHQWYV LQ $, > @

UYXx E- otU-Mf~ YOUet U Ux "20 x~ QOex

%RDUGV SOD\ D FULWLFDO UROH LQ VWWHBDQU@IK HQ LRUP FI\d
HYROYLQJ WKUHDWYV HVSHFLDOO\ WHK@VXUGUHMHBWA\Y$, UR
DOORFDWLRQ SULRULWL]LQJ $, LQYH VWP HEOMD W KIDFW G R Q
FRPPXQLFDWLRQ IURP VHFXULW\ WHDPV"IR EDWKH R QVKEX
WHFKQLFDO GHWDLO"LV HVVHQWLDO 6LP XUODWKNG HDQWND
SUHSDUHGQHVV ZKLOH SURDFWLYH RYHURURKW $QWE X &
IRVWHUV D FXOWXUH RI UHVLOLHQFH DFURVV WKH RUJDQL

%RDUGV PXVW VWD\ NEGRMWGE]H DQG PRPOWYBWEWLRQDE H
FRQWLQXRXVO\ WKURMBKUNKMIHDME JHWEXVLQHVY DOLJQHG U
LQWHOOLJHQFH  H[SHHQUW ULARIX MY HV WIPVVQWY PHQ W V RYHU
HVSHFLDOO\ $, GUL YOHOL Y& LAMWWVKLOLVN WHEKGWAR® MDUJRQ \
F\EHUVHFXULW\ DQG 52, VXSSRUW HIIHFWLYH
GHFLVLRQ PDNLQJ

RBROMH SORDFWLYH

HONHGBGKW WKURXJK DXGLWYV

, WHVWLQJ DQG

JWKHQ SUHSDHRERGEFNQJI VHFEFXULW\ LQ
ERDUGURRP GLVFXVVLRQV

6RODU:LQGYV DWWDF

KHUHQW LQ VRIWZDUH VX

FWLRQ IRU HIWHQGHG
HQ WKUHDW LQWH

D LDO FVEHQVWRQWDW
H

DO FUUW LLRDFQ H Q VULV
FXULW\ VWUDWHJILHV>




$ UHFHQW &6$ %DQJDORUH &KDSWHU VXWUN®\$U BDGHRSOWM. R/ URQJ LQWHUH

RI &:2V DQG RI (/7 PHPEHUV DUH H[Y®RV LQHF W R G RINWOHQ W HY O

KRZ OHDGHUV YLHZ $, DV D VWUDWHJILF H®DHEDOHYW QKD EHYJ UHVLOLHQFH
LQFLGHQWY DQG VDIHJXDUGLQJ UHSXWDWDRRR MSR \EXWQBHWUXVW DQG PDI
HGJH
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7KH VXUYH\ VKRZV RI &;2V YLHZ $, DR/ BOH VOWIONRHHIGF WRRO W
VHOHFWLYHO\ EDODQFLQJ LW DJDLQVW FPRQWUDWWHY ORNH FRVW DQG 52,
(/7vV. VHH $, DV D SUDFWLFDO LPPHGLDWHHDWWHW XQUIHQARJI DFWLRQ ZLWK
DQG HQWKXVLDVP
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/[HYHUDJH $, WR %XLOG FRQILGHQFH
DFFHOHUDWH WKWHLWLW\ WR FRXQW
GHWHFWLRQ VWUWPRPWLHYDGH FRQYH
F\EHUVHFXULW\ SGRFHYWHWY HQVXUL
DQG UHGXFH SURWHFWLRQ DJDL
YXOQHUDELOLWLHW\RERLYWLRLEDWHG D
WLPH RSHUDWLRQV

)RFXV QPHDVXUDgEv@ HOJ. H
LQ VHFXULW\ HIIHFRWLYHL
DQG RSHUDWLRQD
WKURXJK WKH LQW}

$, GULYH

QWRRov\mF @
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$V F\EHU WKUHDWV HYROYH WKH I|L QIQHL\DHV FIRWH HETFDEHRE
PRUH VLJQLILFDQW $, GULYHQ F\EHUVHBKULWWRO SWRRIQG
DXWRPDWLQJ URXWLQH WDVNV LPSURYLQUQUQVNL®NVGING
UHVSRQVH ZKLFK HQKDQFHV VHEXULW\ DQG ILQDQFLDO H

YRU H[DPSOH PDFKLQH OHDUQLQJ SRZHUHG &HIFW LW\
ODQDJHPHQW 6,(0 VROXWLRQ PLQLPLVHPWRWW LIGRH XWDR/(
VWUDWHJILF LQLWLDWLYHV $, DOVR VEHNGRQVH WHHGE B
GRZQWLPH DQG RSHUDWLRQDO GLVUXSWLRQV

SBUHGLFWLYH DQDO\WLFV IXUWKHU ORZGWVI\ERYWWKEMHD
SUHYHQWLQJ EUHDFKHYVY DQG DYRLGLQJ OHJDO IHHV ILQF

U 00 D xYt ~ Z texM U UME ~tK Mifgz{L

7KLV FRPSUHKHQVLYH DSSURDFK HQKDQFHWWUYHQDWKH BRI
F\EHUVHFXULW\ RSHUDWLRQV 5HVHDUKBEWURU\V QMW DWI RFE
DFKLHYH IDYRUDEOH 52, DQG PDQDJH FRVWV 5RIHRWWXHC
ILUVW \HDU DQG LW PLJKW WDNH PRUH MWK\DHF X UH BV V ZIRW k
$, WR DFKLHYH WKH VDPH OHYHO RI 52, > @> @

HFXULYV

ULW\

FW DQG PLWLIJDWH SRWHQWLDO FVEHQVWRQWDW
WULHV YLWDO WR QDWLRQDO FUIHWWLFDO LQIUDV
b)

DVLQJO\ DGRSWLQJ $, HQDEOHG F\EHUVHFXULW\




7KLV VHFWLRQ RI WKH VXUYH\ UHYHDOV DAX3 (RSEXQWRQN RI WKH &;2V
/JHDGHUVKLS WHDP DERXW WKH OHYRF®URIW, ¥LVPISDRW RQ/ FREHUYRO H

LQ UHGXFLQJ FRVWV HQKDQFLQJ 52, GHRUBEHQVGY LQPRPIGGHQW UHVSRQV
RSWLPL]LQJ UHVRXUFH DOORFDWLRQ

-1© Get-£ i Y x-)-t g Kb x-~
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Q WKH ERDUGURRP RI D IDVW JURZLQJ JORADOLR@® WHRXW.VH WKH FRQ)
F\EHUVHFXULW\ VWUDWHJ\ WDNHV DQ LRQWHGE RXQ QUKW XEIQJIHKH &;2V IRF
SLFWXUH " DFNQRZOHGJH $, V SRWHQW\LF®R WWR/ DH)EX FHH) KD BDW BV HFXULW

"of-~

52, ZLWK DJUHHLQJ RQ LWV YDOXH BFURKN WHFHXWDYHOH KRZHYH
/[HDGHUVKLS 7HDP (/7 GHHSO\ HQWUHIGHKHKRQVRE HWWWWRLRIHRIO UHDOLW
FRQYLFWLRQ DVVHUW WKDW $, GULYHV5ERVY® VWHIEXUHWF\ DQG RSWLPL]F

LOQLWLDWLYHV

EYYE (U ~ -)-~ K YM~ Ux t) Gefex |

/HYHUDJH $, 8WLOL]JH $, WR VWU
F\EHUVHFXULW\ WRHVREXFH DOORFD
ODERU FRVWV LPEBSIRYBWLRQDO H[S
UHVSRQVH WLPHVWWQDBWHJILFDOO\ L
PLQLPL]JH ULVNV F\EHU LQVXUDQFH
GHOLYHULQJ D VWURE@DDQFLQJ ULV
VHEXULW\ SRVW X UH ZZD WXV
PHDVXUDEOH 52, DFURVYV

VHFWRUV OLNH ILQDQFH
KHDOWKFDUH DQG UHWDLO

$V QDWLRQV DGDSHR WL XRXVO\ HY
ROTL2) $TENY MUBRYTRUPDwL v
L FH VHFXULW
‘(’3" IFHKQQVROS(J?LGHV\'ERHE% IIHFWLYHQHVV DQG
SDUIDUH FDSDELO\P\Q %(ﬁH ORQJ WHUP RSHUDWLRQDO
FYYivv GHPRQVWUDWLQJ LWV
HVVHQWLDO UROH LQ WRGD\EYV
FRPSOH[ WKUHDW ODQGVFDSH
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,Q WKH FXUUHQW EXVLQHVV ODQGVFDBXLUHYI PGHKW B HQ FF
FRPSOH[ ODZV DQG IUDPHZRUNV $V JORBREDO ALHDIX QOWH R
$, SOD\V D YLWDO UROH LQ HQKDQFLQJFRFRIGIRIUDAVHH EJ
HQDEOLQJ UHDO WLPH GDWD GULYHQ VWUDWHJILHV

7RROV VXFK DV PDFKLQH OHDUQLQJ QDWUXRPRWALEQJXRBEH
DXWRPDWLRQ VXSSRUW RUJDQL]DWLRQV LQJDX\WRPDMWRQJ
ODUJH GDWD VHWV DQG LGHQWLI\LQJ QRQ FRPSOLDQW SD
1IDWXUDO /DQJXDJH 3URFHVVLQJ 1/3 KDV JXIQIIW RU\D Q
FRPSOLDQFH E\ HQDEOLQJ RUJDQL]DWLRQMW]MW RI [WHSQ\GLONHL
XQVWUXFWXUHG UHIJXODWRU\ WH[WV> @

SRERWLF 3URFHVV $XWRPDWLRQ 53$% DXWMRWRDWNY GINDEC
WR SURGXFWLYLW\ LQFUHDVHV RI XS WRUURWQ®@ UHKG)>
WHFKQRORJLHY DUH YLWDO IRU FRPSOLPWRFAWALRMK 5\M B X O
*'35 DVVLVWLQJ LQ WKH DQRQ\PL]DW LGROQD DEON B QW B\ S Wi
XQDXWKRULJHG DFFHVV ZLWK WRROV OLKRRJOMH V& ORIREG SV
'/3 IDFLOLWDWLQJ WKHVH SURFHVVHV > @> @

"Y~ ofe -~ U U -M"UKtD-YMO YM IUE
JUDXG '"HWHFWLRQ LQ %DQNLQJ

-30RUJDQ &KDVH DQG RWKHU ODUJH ,QWHUROMH®RQIDO E
DOJRULWKPV WR GHWHFW IUDXG DQG P LW RJIDOHP RGEHDMF L
WKH EDQN FDQ LGHQWLI\ DQRPDORXV W U D QWIH W QR RS HLQF
RI IUDXG DQG ILQDQFLDO ORVVHV 7KHG X¥HFKIQROR $\R P DW
DOORZLQJ OHJLWLPDWH XVHUV WR WUDQVDFW ZLWKRXW X

$, LQ SBURSHUW\ ODQDJHPHQW &RPSOLDQFH

%XLOGLXP LV DQ DQ $PHULFDQ SURSHUW\ P DEMH® PIHR W
%RVWRQ ODVVDFKXVHWWY ZKLFK $, GULWEZD 3K R\SRH BPWL G\D
UHDO WLPH FRPPXQLFDWLRQ EHWZHHQ ODQGOIRUVGY @HQL

$XWRPDWHG GRFXPHQW UHYLHZ DQG UHIH®R WQPBGPRUG
WHQDQWY DQG OHJDO WHDPV DUH RIIHUHGUSRESDHYQH
VHFXULW\ SURWRFROV UHVXOWLQJ LQ UHGXFHG IUDXG LQ



7KLV &6% %DQJDORUH VXUYH\ VHFWLRQ KLJKDODXHWWQ&;2 YLHZV RQ $,C
VWUHDPOLQLQJ FRPSOLDQFH PRQLWR U DQJG QKLY ®PVLRIQY DXGGGHWHFWLRQ
VXSSRUWLQJ JRYHUQDQFH ULVN PDQDJHPHQW DQG FRPSOLDQFH IXQFWLRC
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,Q ERDUGURRPV $,EV UROH LQ UHIJXODMCGRYLHRWPSOLIRQFH VSDUNV GLYLG
&;2V VHH LW DV D VWUDWHILF HQDEOHU 2KU®PWHGLRWH7V HPSKDVL]H LW
RSHUDWLRQDO LPSDFW 7KLV JDS UHIOHFRAMVLIBE BBRRODGHU G\QDPLF &;2V
WHUP ULVNV ZKLOH (/7V HPEUDFH $, V SUPRWEPDOQ¥FBIOXH LQ DXWRPDW
UHGXFLQJ HUURUV DQG DFFHOHUDWLQJ UHSRUWLQJ

E)Y$ t)-~ K YM~ Ux
1) Gefex [

8WLOL]JH $, WR DXWR

URXWLQH FRPSOLDOQ | FRPSOLDQF
WDVNV SURYLGH SU ‘LHQF\ LQVL
LQVLIJKWY DQG HQI
GDWD SULYDF\ UHJX
PLQLPL]LQJ FRPSOL D\ VHFXUHV
ULVNV DQG HQKDQF VDIHJXDUGYV
RSHUDWLRQDO HIILF

"UHDVLQJO\

/[HYHUDJH $, GULYHQ
VROXWLRQV WR DQW ,
UHJXODWRU\ FKDQJHYV DQG
ULVNV HQVXULQJ
WUDQVSDUHQW VHFXUH DQG
DGDSWDEOH EXVLQHVV
RSHUDWLRQV



"XU~~kG*MOt-UMYD U|
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$UWLILFLDO ,QWHOOLJHQFH $, KDV UHYRCGXWHRDEDPH®
XQSDUDOOHOHG HIILFLHQF\ DQG LQQRYDWDRQKRBFDRVYV
UHVRXUFHYVY PDUNHWLQJ DQG RSHUDWLRQV

,QWHUGLVFLSOLQDU\ FKDOOHQJHV ZIOHREHD B DV IRFSQWL FE®I W
,7 OHJDO +5 DQG RSHUDWLRQDOV WHDP® REDNMF RBHDWHK V
ZLGHVSUHDG DGRSWLRQ LI QRW FRRUGLQPMHG IZRPOOD FW €
WR H[HFXWH KLJKO\ VRSKLVWLFDWHG DWWDFNV

'XH WR LWV FURVV IXQFWLRQDO XVHM WHWBRKGR OR JOR Gk
[10V KDV PDGH LW LQFUHDVLQJO\ GLIHE X®HV LWR PG®LWIHH U
PDOLFLRXV FRPPXQLFDWLRQV $GGLWLRQD&B\$,PEQDWVIHQJ
LQVLIKWY FDQ PLVV QXDQFHG WKUHDWV> @

7KLV GXDO QDWXUH RI $, FKDOOHQJHV RH@QLYBWEBRVYV
IXQFWLRQDO F\EHUVHFXULW\ VWUDWHJLHV > @

"Y~ w©fe a7 ( t GY@ ~ YM K-~YttxUtx-Yt

7RGD\ PDUNHWHUV H[WHQVLYHO\ OH®HRADJIIHY ¥, DLOQN KK DX BF
FRQWHQW FUHDWLRQ VRFLDO PHGLD PDQDINPBHQWR BQIEG
WR FUDIW SUHVV UHOHDVHV ZHEVLWH FRS\ DQG VRFLDO

7TKHVH DSSOLFDWLRQV JHQHUDWH HQRUPRXVY QHUDXERKD\L WRIL
F\EHUFULPHV VXFK DV SKLVKLQJ HPDLOV LPSHUVRQDWLRC(

$ QRWDEOH H[DPSOH LV WKH QHDU DX\WBVWMIRQ H,QYRRSAR
%KDUWL (QWHUSULVHV ZKHUH DQ $, JHQ&KIDLWROG QY RBKPH
%KDUWL OLWWDO DOPRVW FRQYLQFHG DIXQ® S\DIRDBMN IWR D
7KLV LQFLGHQW FRXOG EH RQO\ SUHYB QMW ¥\ JDSIVF ND g
HITHFWLYH FURVV IXQFWLRQV FRPPXQQFHMGL R KKQ BN
YLILODQFH DQG FROODERUDWLYH SURWRFROV LQ UHPRWH




7KLV &6$% %DQJDORUH VXUYH\ FDSWXUHV &EW ISHUYISWH\F
VWUHDPOLQLQJ FURVV IXQFWLRQDO RSHW\DRRRQV UM
EXGJHW HIILFLHQF\ DQG VXSSRUWLQJ VHFXUH GLJLWDO

"©{~ --
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$V SHWKH VXUYH\ RI &:2V FDXWLR XV O\VAQGDP\OH. @ HE
IXQFWLRQDO RSHUDWLRQV UHGXFH FRURNW DRO@G WXIBRW
ODVHU IRFXVHG RQ 52, VFDODELOLW\ DQG DOIRRGWQW

OHDQZKLOH WKH (/7V ZLWK LQ IDYRUW WHHXQ@H$R & @ LOPR
"DXWRPDWLQJ ZRUNIORZV HQKDQFLQJ FREROUBDQE HV PG
WKHP $, LVQ W MXVW D FRQFHSW LWR DQSURYHDQW® DL
WUDQVIRUPDWLRQ

$OLJQLQJ VWUDWHJILF YLVLRQ ZLWK RSHUDVWUR@ROLQH
LQWR D SRZHUKRXVH GULYLQJ RUJDQL]DWQRYQDWLRQR
SRWHQWLDO LV WKHUH"XQOHDVKLQJ LW GHPDQGV D XQL

PN -

E)Yi ~ )=~ K YM~ Ux t)

(VWDEOLVK IUDPHZIRHFNMLYH FROODERU
WKDW RYHUVHH WKRRMWWKGLEQ OHDU
DQG VHFXUH XVH RRBRXQLFDWLRQ WU
WHFKQRORJLHYV 2UJDQL]DWLRQV VKRX
SDUWLFXODUO\ LQQGUWBHDXUH FRPPXQLF
VHQVLWLYH DUHDYODWIRUPY DQG IRVW
FXOWXUH RI RSHQQHYV,
PXWXDO VXSSRUW

(QFRXUDJH FROOD g REMPWLIREX ULW\ GULO
EHWZHHQ ,7 DQG rﬁ WL V HGXFDW

WHDPV WR HQVXU
F\EHUVHFXULW\ LV PUV?,?XVFBSHNUHV\T%QG
LQWHJUDWHG LQW UHG IRU HPHUJLQJ
DVSHFW RI RSHUD Wy

Getfex |

ooy ey
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$, LV UHYROXWLRQL]LQJ F\EHUVHFXULW\DRGHQKDMORRYH
FRPSOH[ F\EHU WKUHDWYV 7UDGLWLRQDN®R MKRGW BDW \H
IDOO VKRUW ZLWK HPHUJLQJ ULVNV ZKFHLSIDEL L WSBRY
LGHQWLI\LQJ DQG PLWLJDWLQJ F\EH UV HRMWLWRQ P KOW/MH C
HPSOR\LQJ $, GULYHQ WRROV RUJDQL]DHMWHRIEWLRRQ POV
LQFLGHQW UHVSRQVH WLPHV DQG IRUHVHH FXWLRHQUDELOL

$V F\EHU WKUHDWYV LQFUHDVH LQ ERWKVYRQ IR DIQFG RRP
F\EHUVHFXULW\ EHFRPHV LQFUHDVLQJO\WYL\WDO LIDFWRR\G
KHDOWKFDUH DQG ILQDQFH> @

$, LV UHYROXWLRQL]LQJ F\EHUVHFXULW)\DEQGHQKDORRYH
FRPSOH[ F\EHU WKUHDWYV 7UDGLWLRQDON ®R XX RGW BDW\H
IDOO VKRUW ZLWK HPHUJLQJ ULVNV ZKFHSDBEL GL WS BIRY
LGHQWLI\LQJ DQG PLWLJIJDWLQJ F\EH UV HRQMNLURQ P KIDOOMH C
HPSOR\LQJ $, GULYHQ WRROV RUJDQL]DHMWIRIWLRRQQ PO
LQFLGHQW UHVSRQVH WLPHV DQG IRUHVHH FXWLRQUDELOL

$V F\EHU WKUHDWV LQFUHDVH LQ ERWKVYRQ IXIRF DIQFG RR P
F\EHUVHFXULW\ EHFRPHV LQFUHDVLQJO\WYILWEDO LIDFWDR\G
KHDOWKFDUH DQG ILQDQFH> @
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&LWLEDQN KDV EHHQ UDSLGO\ LQWHJUBWLQUV$F\WHEKBRX
WKUHDW GHWHFWLRQ FDSDELOLWLHYV 7KWEDR®S GHDPHEYW
$, GULYHQ SODWIRUP IRU ULVN PDQDJHPHQW DQG IUDXG C

6LPLODUO\ $PD]JRQ D OHDGLQJ H FRPPHUFHEL®HUAN LEHY I
$:6 SODWIRUP WR RIIHU $, SRZHUHG VHFXIULQNILFBRQW
SURJUHVV LQ WKUHDW GHWHFWLRQ DQ& *XDHGHXQWMAL REQ6 6
,QVSHFWRU DQG $:6 ODFLH XWLOL]JH XVHU BEHRDI¥LUWD !
F\EHUDWWDFNV > @



7KLV &6% %DQJDORUH VXUYH\ FDSWXUHV RQ2DXMRFPAIHFMWRQYEYV RQ $, GULY
FULWLFDO UROH LQ ERRVWLQJ WKUHDWFHHR/MBWILRQ DIPBOUWNVBSRQVH UF
PRQLWRULQJ RI XQXVXDO EHKDYLRUV DIQEB IDNYHIURSRUWWDWWFH LQ VXSSI

VHFEXULW\ PRGHO
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W VHHPV OLNH &;2V DQG (/7V VKRZ G]IDWLRHD WQOW K H AW RW SR A ULRND H

RI'$, LQ JHUR WUXVW GHSOR\PHQWHD @WGRWH DWHFH QW & \&X @D\QWEH Y
RI' (/7V SULRULWL]HG WKHVH WHFKQRORJLHYV

&;2V IRFXVHG RQ ORQJ WHUP VWUDWHJI2, HPGEDD/QAIHGPWHWEDMDELOLW\ 5
ZLWK EXVLQHVYV JRDOV VHHNLQJ HYLGHMQFH7EHIROURYHWWRHPEUDFLQJ
RSHUDWLRQDO UHDOLWLHYVY FKDPSLRQHG $,EVHMFHOAHDWH EHQHILWYV
WLPHV FRVW VDYLQJY DQG RSHUDWLRQDO HIILFLBHQF\ DV SURRI RI LWV

E)Yt (U ~ -)-~ K YM~ Ux 1) Getex [

1DWXUDO /DQJXDJH'HHS /HDUQLQJ '/ D VXEVHW
3URFHVVLQJ 1/3 H R
LQVLJKWYV IURP WH [WH
GDWD LGHQWLI\LQI G
DWWDFNV DQG RWKHQY H
ODQJXDJH GULYHQ WEYBIQMAG SHUVL
> @ %HKDYLRUDO #%Q@DW\VIQG |H
GHWHFWV XQXVXDO KVHKUHDW 'HWH
DFWLYLW\ VDIHIXDU®IOWIR VXSSRU
DIJDLQVW LQVLGHU SMWVHPY HEQYLURQ
OHDUQLQJ DQG PRQUMWWRRN.JIXI IDFLDO U
W\SLFDO EHKDY LR UDSIBNVREHWHAW G HW H

> @

f\(/gvggyc;%' S[USLHYUHV\C; Vi Q LRV QY

URSOLFDWH KXPDQ GHE VR DWDVIHRV\L/JVDLGHQWLI\

PDNLQJ WR DXWRPD : R ROy

U R3S BB e e e (o Rl

RQLWRULQJ DQG PL & oDQG u QG
RQRO VLIQDWXUH EDVHG

PHWDKHXULVWLE BB®
HQKDQFH WKHRHWEREQFP R@
U$, WHFKQLTXHV > @

VSO
= =0
<00
I=



Ut z-~@~ U U e~Y! -M "0 x~ (ex-%2

7KH LQWHJUDWLRQ RI $, LQWR F\EHUVHW®XD G WD QRHBSRHQWM
WKUHDW GHWHFWLRQ LQFLGHQW UHVSRIQYWH LWQDO&RWIU
DERXW QHZ YXOQHUDELOLWLHV HWKLKHY FKKIOVO HF@PH\D L|
WKH F\AEHUVHFXULW\ ODQGVFDSH

$vV F\AEHU WKUHDWY HYROYH LQ VRSKLWMWEF N WIHDN QHGE/ YWHHU
FLUFXPYHQW VHFXULW\ PHDVXUHV QHFHYVW.WDIOA MQR QI
SUDFWLFHV $, GULYHQ F\EHUVHFXULW\ HQ W@REHKVF HH IUHL
VXFK DV $, YXOQHUDELOLWLHY GDWD PDQDXX\IRPWDMRER QI
LOFOXGLQJ WHFKQLFDO RSHUDWLRQDO HWKLFDO DQG S

THFKQLTXHY OLNH DGYHUVDULDO PDQLSX0NMWGRIGHRKEIDE
ULVNV FDQ FRPSURPLVH $, VA\VWHPV YRQ H)IVRHSIO H Q XV
PLVOHDG LPDJH UHFRJQLWLRQ RU IUDXG GHWHFWLRQ V\V\

7KH FRPSOH[LW\ DQG EODFN ER[ QDWXWBDURE WRPRXGGEL
GHFLVLRQV LQFUHDVLQJ WKH OLNHOLKRRG RI RYHUORRN|

7TKHVH FKDOOHQJHV KLJKOLJKW WKH OHMWKL FPW KXWDRID J |
VHEXULW\ PHDVXUHV WR DGGUHVV $, VSHFLILF YXOQHUDE
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7KLV &6% %DQJDORUH VXUYH\ FDSWXUHV GQQH SBBHVGIHW WHWY HVRPQ RYHU Y
$, GULYHQ WRROV WKH QHHG IRU KXPEQUNHHEXVLWW Q& KWKH LQ
LPSRUWDQFH RI HWKLFDO UHVSRQVLEOH $,VXVH ZLWKLQ F\EHUVHFXULW\
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7KH VXUYH\ UHYHDOHG ERWK RSWLPLVPEBQGHFXXWWRQ DWRRXQG $, LQ F
&:2V DQG RI (/7V H[SUHVVHG FRQF KU @D \DIERXWRGHNE HJ LAKN.YD H
UHFRJQLJLQJ LWV SRZHU LQ WKUHDW GHWB8HRAWGRIRUOK)XORIHUY HPSKDVL]H
RYHUVLJKW DQG HWKLFDO XVH DGYRFDWROELD)HWY GDFIEME DSSURDFK W]
H[SHUW MXGJPHQW WR PDQDJH ULVNV DQG EXLOG WUXVW

®IMFIOLF DROSFKDOOHQJHV

WUDWQYB®JIJRU UHVWULFW
QISFHWLRBF XLRW DO O

\EBIOXBIBEN U HUV XV

D vA DWR. 1P
G RZMW LRIKDTVX
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$, DQG 0/ H[FHO DW LGHQWLI\LQJ LUUHJXODHNV FRKDH\L R
SURYLGLQJ G\QDPLF VHFXULW\ PHDVXUHV

&ORXG SURYLGHUV OLNH OLFURVRIW $]%@BH $RBJOM :&ER X
BHUYLFHV $:6 DQG ,%0 &0ORXG DUH XWHLIDUWYHFX $L WAR $/]W
BHQWLQHO XVHV $, IRU DGYDQFHG WK UHD WZ IGLHOMH B PKLLRH
BHFXULW\ &HQWHU DSSOLHV 0/ IRU PRQLWRULQJ DQG DFW
*&3 V &KURQLFOH 'HWHFW OHYHUDJHWR, LIBGI® WKV DG PQ
ULVNV ,%0 V 45DGDU DQG :DWVRQ IRU & EWUHVHIE N U WD XV
DQG SULRULWL]H UHVSRQVHV ZLWK :DWVRFHWILQUJLQU
GHHSHU LQVLJKWYV

$, SRZHUHG EHKDYLRU DQDO\WLFV W RRQ\LVD\UHALWEKDQIDB I
OLNH $:6 *XDUG'XW\ ZKLFK GHWHFWYV XRXW X'DIOHD BW UY LR
,GHQWLW\ ZKLFK PRQLWRUV IRU LQVLGHU WKUHDWYV

-
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7KLV &6% %DQJDORUH VXUYH\ FDSWXUHV &;2V D QORHUWHHGE WV R (

LQGXVWU\N VSHFLILF F\AEHUVHFXULW\ ERBAUWQIHMNSHWKIH A @|J

FDVHV RQ GHFLVLRQ PDNLQJ DQG WKH QL$,HORRRRGRRIV DI
VLPLODU LQGXVWU\ FRQWH[WYV
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,Q D UDSLGO\ HYROYLQJ WKUHDW ODQGVEDSIDJUHR IV DW 3Q
WDLORUHG WR LQGXVWU\ VSHFLILF FKPO®HQJHW EDDH ARKDW
‘KLOH (/7V VHH LWV LPPHGLDWH RSHUDWLKRIWDQ K DOKM U R Y2~
OHQV " EDODQFLQJ LQQRYDWLRQ ZLWK EURWEHUUERQOLQERMQ
SRVLWLRQV $, DV D NH\ GULYHU RI LQGXVWU\Q\R¥XVHG F\EH

*fex DUU@~ D-@

HILQH F\EHUVHFXULW\ DEUR
IRXQGDWLRQV DUH VHF

FWRUV OLNH KHDOWKFDUH ILQDQ
VW LQYHVW LQ UREXVW PRGHO W
RFHVVHV WR SUHYHQW YXO @RQUDAE
RU FRQILJXUDWLRQ DQG EODFN E
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8VH $, WR DXWRPDWH F\EHUVHFXULW\ SURFHVVHV DQD
GDWD LQ UHDO WLPH DQG SUHGLFW WKUHDWV VWUHQ
GLIJLWDO GHIHQVHV $GGUHVV FKDOOHQJHV OLNH HWKL
FRQFHUQV GDWD PDQDJHPHQW PRGHO SRLVRQLQJ
LQWHOOHFWXDO SURSHUW\ LVVXHV DQG SULYDF\ UHOTL
E\ DGRSWLQJ IUDPHZRUNV VXFK DV 1,67 $, 5LVN
ODQDJHPHQW DQG 2:$63 7RS IRU //0V >

@
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,QWHJUDWH $, VROXWLRQV ZLWK FOHDU
VHFXULW\ REMHFWLYHYV WR PD[LPL]H WK
GLJLWDO GHIHQVH VWUDWHJLHY 3UHSD
LQWHJUDWH $, VROXWLRQV WKDW DOLJ(
VHFEXULW\ REMHFWLYHV IRU WDUJHWHG
SURWHFWLRQ

(IMTHFWLYH $, PRGHOV LQ F\AEHUVHFXULW
TXDOLW\ SURFHVVHG GDWD IRU DFFXUL
GHWHFWLRQ

'DWD SURFHVVLQJ LQYROYHV FOHDQLQJ
HQJLQHHULQJ IHDWXUHV WR HQKDQFH P
SHUIRUPDQFH $QQRWDWLRQ E\ H[SHUW
DFFXUDF\ LQ UHFRJQL]LQJ WKUHDWYV OL
PDOZDUH

U "20 x~ Oex-f2 oc@-DD~

&RQWLQXRXV OHDUQLQJ LV YH
VWXG\LQJ 9XOQHUDELOLWLHYV
//0 DQG KRZ WR HIIHFWLYHO
WKUHDWV $QQRWDWLRQ E\
DFFXUDF\ LQ UHFRJQL]LQJ WKU
PDOZDUH 3DUWLWLRQLQJ G
YDOLGDWLRQ DQG WHVWLQJ
GHYHORSPHQW ZKLOH WHEK
YDOLGDWLRQ SUHYHQW RYHUILWWLQJ

VXFK D\
FWRUV I
WK H
RYHV
VKLQJ R
DLQLQJ
UREXV
URVYV




7KLV &6% %DQJDORUH VXUYH\ FDSWXUHV &VY2 WMLVOHRWHINGW
LQGXVWU\ VSHFLILF F\AEHUVHFXULW\ ERCEAUWQIH\SHWKIH AL @ |
FDVHVY RQ GHFLVLRQ PDNLQJ DQG WKH OBNHRIXKARIGRARY D
VLPLODU LQGXVWU\ FRQWH[WV
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$V $, UDSLGO\ HQWHUV F\EHUVHEXULW\DIQ®PHZRUNMYV RI
DJUHH WKDW D FOHDU DGRSWLRQ VWUDWRJV)XFFG WWNLXQBE
&:2V IRFXV RQ ORQJ WHUP YLVLRQ HPWY @VULWHRDRGIKRQIK
WKH VKDUHG EHOLHI WKDW VWUXFW XDGILE 80D @IHQ B \DWQHED &
XQORFNLQJ $,EV IXO0 GHIHQVLYH SRWHQW

GUex mfixYt !-0 §-DDYx~ Ux 1x (0fMe~ Uk(x-£
,QYHVW LQ +LJK 4XDOLW\ 'DWD DQG

VW $, LQ F\EHUVHFXULW\ VWDU
HG GDWD DQG FRQWLQXHE&L
R NHHS SDFH ZLWK HPHUJ

F\EHUVHF
JHUV WR VH

$GRSW /HDGLQJ )UDPHZRUNV DQG (WKLFDO *RYHUQDQFH

/JHYHUDJH 1,67 $, 50) 0,75( $7/$6 DQG 2:$63 7RS
IRU //0V WR PDQDJH $, VSHFLILF ULVNV ZKLOH
SURPRWLQJ WUDQVSDUHQF\ IDLUQHVY DQG FRPSOLDQFH
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6DW\DYDWKL 'LYDGDODGKXNHVZDU %KDW
(GLWRU 6 XE (GLWRU

YRXQGHU &\EHUVHFXULW\ $PEDVVDGRU
&6$ %DQJDORUH &6$% %DQJDORUH
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7KH UHVHDUFK PHWKRGRORJ\ IRU WKH VXUYRU IF REK®SFMHHIG E
DLPHG WR JDWKHU LQVLIKWYV IURP &;2V DQG WKHLWDQUUVHFW
RI JOPEDO ' QGXV\WULHV LQFOXGLQJ %)6, +HDOWKFDUH ,7
ODQXIFTFW XULQ., (' IOHFRP OHGLD (G7HFK DQG RWKHUV

7KH VXUYH\ UHFhHiLiYHG a UHVSRQVHV ZLWKRD RHOO EDODQ
IURP &;2V 3GG IURP WKHLU GLUHFW UHSRUWR/ QLIQH VXUYH
GLVWLQFW VHFWLRQV HDFK IRFXVLQJ RQ GLIXWUMQOW GLPHQ
LQFOXGLQJ VWUDWHJI\ WUHQGV FKDOOHQJHVDWRR®YDYER Q
EHVW SUDFWLFHV

5HVSRQGHQWY ZHUH DVNHG WR LQGLFDWH MHPHHQWOHAIYWMIO RI D
YDULRXV VWDWHPHQWY UHJDUGLQJ WKH\DH DHOD WWCGUWWR  17& H QUMW
SDWWHUQVY DQG WUHQGYV RIIHULQJ YDOXDEQH HRYH IKEY LQW
UROH LQ F\EHUVHFXULW\ LWV SRWHQWLDOKHHHWWY DQG F
SUDFWLFHVY EHLQJ IROORZHG DFURVV LQGEBVIWULHY 7KLV PH

FRPSUHKHQVLYH XQGHUVWDQGLQJ RI &;2 DQ@GBEVHIPGHDEWD® S
IXWXUH LQ F\EHUVHFXULW\

( KUIxYt)-0~

&[2V UHSUHVHQW RI WKH WRWDO VXUYH\ SRSXODWLRQ 7
KROGLQJ WLWOHYV VXFK DV &KLHI ,QIRUPDWLRQ 2AlIILFHU &,2

2IILFHU &,62 DQG VLPLODU UROHYV
$PRQJ WKH &[2V DSSUR[LPDWHO\ DUH &,2V DUH &,62V
UHPDLQLQJ DUH SULPDULO\ &72V ZLWK &(2V DQG &)

7KH VXUYH\ LQFOXGHV WKH ([HFXWLYH
7THDP (/7 DQG RWKHU VHQLRU OHDGH
UHSUHVHQWLQJ RI WKH WRWDO VXU
SRSXODWLRQ

21 WKH (/7 DUH GLUHFW UHSRUWYV
ZLWK WKH UHPDLQGHU FRQVLVWLQJ RI
OHDGHUVKLS UROHYV
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7KH JHRJUDSKLFDO EUHDNGRZQ
UHVSRQVHV KLJKOLJKWV D EURD
LQ WKH DGRSWLRQ RI $, ZLWKLQ
GRPDLQ LQ OLQH ZLWK WKH VXU

5HIJLRQV VXFK DV 1RUWK $PHULF
VKRZ KLJKHU PDWXULW\ OHYHOV
LPSOHPHQWDWLRQ LQGLFDWLQJ
HVWDEOLVKHG XVH RI $, LQ WKU
UHVSRQVH DQG DXWRPDWLRQ

OHD®ZOH $VLD 3DFLILF DQG HP}
PDUNHWY GHPRQVWUDWH JURZL(
DUH VWLOO LQ HDUOLHU VWDJHV
IRFXVLQJ PRUH RQ H[SORUDWLR(
SURMHFWY 2YHUDOO WKH WUHC
ZLGHVSUHDG HQWKXVLDVP IRU $
PDWXULW\ DFURVYV UHJLRQV

UM e~fIx2 (-£ X~-

URGXFW

e 7THFKQRORJ\ 3URGXFW OHDGV $, DGRSWLRE& RO HGEW B VSHFRW H'
LQQRYDWLRQ DQG FXVWRPHU GDWD

e $XWRPRELOH ODQXIDFWXULQJ +HDOWKFDUH DR G QFHIRTHFIKQ
,R7 UHOLDQFH GDWD VHQVLWLYLW\ DQG UHJXODWRU\ GHPD

e 7 ,76( 5HWDLO H&RPPHUFH DQG %)6, IRFXV RQVDH MXURLIM
DQG FRPSOLDQFH

e 6PDOOHU VHFWRUY OLNH 5HDO (VWDWH ('"7THFK HWHRH&RP DQ
DGRSWLRQ IRU F\EHUVHFXULW\
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1DPH 5ROH 7LWOH 2UJDQL]DWL
6DW\DYDWKL (GLWR )RXQGHU ¢ &6% %DQJDORULI

&\EHUG6HFX

ODGKXNHVKZD 6XE (GL $PEDVVDG

&6%$ %DQJIJDORUL
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1DPH Rl WKH &RQ\7LWOH 2UJDQL]DWLRQ

$QDQG . XPDU -KD &\EHUG6HFXULW\ OHQW&6%$ %DQIJDORUH &KDSWHU

6DWLVK 0OXQL\DQ &\EHUG6HFXULW\ OHQW&6$ %DQJIJDORUH &KDSWHU

‘U /W &RO 3UDVDC'LUHFWRU 6'0 , QVWLWXWH IRU ODQDJHPHC
‘U $QDQG (OOXU $VVRFLDWH 3URIHVVF6'0 ,QVWLWXWH IRU ODQDJHPHC
‘U $QDQG 6DVLNXF$SVVLVWDQW 3URIHVVI6E'0O ,QVWLWXWH IRU ODQDJHPHC
'U 5DYLNXPDU 9 3URIHVVRU +HDG 9LG\DYDUGKDND &ROOHJH RI (C
‘U 9DUWLND 6KDU$VVRFLDWH 3URIHVVFOLG\DYDUGKDND &ROOHJH RI (C

6SRRUWKL O $VVLVWDQW 3URIHVVI9LG\DYDUGKDND &ROOHJH RI (G

1DPH Rl WKH &RQV7LWOH 2UJDQL]DWLRQ

SRRMD $JUDZDOOL&R )RXQGHU O9LFH &KLC&6% %DQJDORUH &KDSWHL

'U 5DP .XPDU * G\EHUVHFEXULW\ $PEDV'&6$ %DQJDORUH &KDSWHL

'U $EKLODVKD 9\D'&\EHUVHFXULW\ OHQWR &6% %DQJDORUH &KDSWHL

5XVKDEK 3LQHVK (&\EHUVHFMREDMVDGRU &6% %DQJDORUH &KDSWHL

$QXUDDJ *RUW\ G\VEHUVHFEXULW\ OHQWR &6$% %DQJDORUH &KDSWHL

%LOO\ 7TRQH\ &6%$ &KDSWHU 5HODWLRFR&ORXG 6HFXULW\ $0O0LDQ



{7

sUU -U{sn

1QUs( -Q1 |

"T{ ® 1i- 21%%101s- -U{s

$SFFHQWXUF

$FKDU\D ,QVW
THFKQRORJ

$GDUVK "HYHC

$LU :RUNV ,Q
(QJLQHHULC

$LUWHO 'LJI

$NDPDL

$PDJL

$VWHU '0 +HDC

$726 7THFK
JRXQGDWLR

$XWKHQWLF:

%DMDM )LQVH
ODQDJHPHQ\

WLRFRQ %LR(

&DSJHPLQL

&RIIHH 'D\ *ORED

&RORU7Z7RNHQV ,(

&RQYLYD

&RUDORJL]

S\EHUTXRWLHQ)

'$3

'"HFLVLRQIRXQGL

"\WVRQ ,QGLD 7HFKQ

(PEDVV\ *URXS

(1&25$%

JLOQHVKLIW

JLUVWVRXUF

*LDQW (DJOH -

*R'DGG\

+')& %DQN

+LQGXVWDQ $HU
ILPLWHG

+RQH\ZHOO ,QWF

.LPEHUO\ &0OD
&RUSRUDWLF

AQGU\O

/IDSS ,QGLD

JHQGLQJNDU'

ODUYHOO 7HFK

ORWKHUKRRG +F
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OSKDVLV

1,6(,1"',%

1RUWK (DVW 6PD
%DQN

3KLOLSYV +HDOW I

SDLQPDNHU]

SDPDLDK OHPRI
+RVSLWDO

S5HVHUYH %D
,QIRUPDWLRQ 7H

635,681 7(&+12/2*%,

6DPL 6DELQVD -

6$3

6FDOH1IHWZR!I

BHFRQL]H

6LPSROR *URX!

6WHUOLWH 7HFK!

7DWDSOD\ /WC

THOHSHUIRUPD(
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