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7KH ILQDQFLDO VHUYLFHV )6 o/ HEW REYSK (Y HH EpdE
D UHFHQW VXUJH LQ 0 $ DFWLY

Z K
FRPSOHWHG GHDOV ULVLQJ E\OINglifb -g%XDU\

FRPSDUHG WR WKH VDPH SHUEREHQWPY Qwy DFTXLVLWLRC
\HDU $PRQJ WKH UHFHQW KLJIK SURIWPAHoviHUY RIWHQ WULJ.
WUDQVDFWLRQV DUH WKH DFTYLALWERR VR WhWRR FKDOOHQI
ORQH\ 8. E\ IDWLRQZLGH %XLOGLRY pxowLSOH MMHLXGDRRILR
6RFLHW\ +6%& V VDOH RI LWV SUAHQWLRH FKDOIHY WR EXVLC
RSHUDWLRQV WR *UXSR JLQDQFLHYR YRONHEP 1HZz OLFHQFH D
DQG &RYHQWUN %XLOGLQJ 6RFLHAWNWH YL DWLRQ RI SHUPLVVLRC
DFTXLVLWLRQ RI WKH &R RSHUPWLY HE4RRNS KL L oXUH WR v
LQFUHDVH LV ODUJHO\ GULYHQyRLYWBRWHEYEWLHY DssurRsuLT
FRUSRUDWH UHSRVLWLRQLQJ MKW RQ EUHDFK UHJIXODW
WKURXJK DFTXLVLWLRQV IRU JYRZMN Ky ROV DOG H[SRVH ILUP

GLVSRVDOV WR UHIRFXV RSHUILP[\MLF&%\{_R%UULLQ’WL‘LD@
JURXS WUDQVIHUY DLPHG DW VLPSOLI\LQJ DQG

UDWLRQDOLVLQJ HQWLW\ VWUXEWXYERYY W \HDUV UHIXODWRU\

D PRUH FDXWLRXV VWDQFH RIW
$V ILQDQFLDO LQVWLWXWLRQN WHYERHD WEHLEY Lakw DQG PDL
EXVLQHVVHV WKURXJK 0 $ WKHYHORRXIWHRU DSSURYLOJ OH
D UDQJH RI'FKDOOHQJHV DFURMY WK BREHOV WUDQVLWLRCG
WUDQVDFWLRQ OLIHF\FOH )URR R EWFDO050 B QRYREEOH H{DP
WKURXJK WR LPSOHPHQWDWLR @ Rk $&RMEHUYLVRUY HQUD.
SUHVHQWV GLVWLQFW FKDOOHIIHWUPRE IROORZLQJI WKH FRO
FRPSOH[LWLHV 7KLV DUWLFORJRESNHY RQW GKH (XURSHDO ¢
LPSOHPHQWDWLRQ SKDVH RI Dy WHRAMB W™ G b vkLIiw wRzI
ZKHUH H[HFXWLRQ ULVNV DUHJUJIEHRIIP DFURVYV WKH VHFWRL
VXFFHVV UHOLHV RQ FORVH FRRBYELRWEREDWRUV KDYH VLG

DFURVV EXVLQHVV IXQFWLRQVy x ySDVVHG WKHLU SUHFHGHQW
LOGLFDWLYH DSSURYDO WLPHOI

JURP OHJDO HQWLW\ GHVLIQ WRWAPYER & ERBHYWR JubQwLC
FKDOOHQJHV DQG UHJXODWRUY KXW Ui 4oy IRU H[DPSOH
H[SORUH WKH RSHUDWLRQDO YHPQLEWMLANVUMHWEIW oV zZKLFK FDC
LPSOHPHQWDWLRQ WHDPV PXVAY; QPW PG 1xoeDPHQWDO LF
DQG KRZ ILUPV FDQ EXLOG UHKKLOLHRM viwLRO RI D OHZ EXVL

UHIJXODWRU UHDG\ GHOLYHU\ éBB%WWb%\é/HUDEOH ZLWKRXW
VDIHIXDUG YDOXH UHSXWDWL@SQSLH_-\QY%OV

FRQWLQXLW\ WKURXJKRXW WKH WUDQVDFWLRQ
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7R QDYLJDWH WKHVH FKDOOH®S&HY D PHOFOAOSY WMDY DQVIHUYV PD\ |
HDUO\ HQJDJHPHQW ZLWK ORFOIMHIBNOBWRRVESSURYDOV RU UL
ERUGHU UHJXODWRUV SDUWLPEPRFDOOGRWXK VR HUHLIQW\ ODZ
ULVN RU GXDO UHJXODWHG MXNUXYIGVEWAWIQRQNVNDEDQGDWLQJ V\
KHOS VKDSH D PRUH SUHGLFWDEYHGSRWK D6 ORFDOLVDWLRC
DSSURYDO 7R DYRLG ERWWOHYHRQEM RUWKH OHDVW SRUWDEC
UHJXODWRU\ EUHDFKHV ILUPWKHREKOGUIGXOPWHG DVVHWYV L
HOWLW\ VHWXS OLFHQVLQJ DE&$oOWHPEHWWRHESYDY ®GVWUDWHILF
UHVWUXFWXULQJ PLOHVWRQH¥RQWKGHUDWLRQ )LUPV VKRXO(
MXULVGLFWLRQDO DSSURYDO @hwWhpowgRQVvVpQLOM D UHIXODW
SRVVLEOH DOORZLQJ VRPH WRBEBUWDERPH UWRKFHVV RQH WKD
WKH UHJXODWRU GRHV QRW IRDURD WNSVMNDDQG FXVWRPHU HJ
WLPHIUDPHYV IRU DSSURYDOV DENBNWRBOOUBIOHYDQW MXULVC
UHJXODWRU\ UHJLPHV LQWHUWXWVHNWDBEOLVKLQJ

LOQWHULP HQWLWLHY RU WUDQVLWLRQDO

JRYHUQDQFH DUUDQJHPHQWY FO® KROWUDQVDFWLRQV LQYRO

HQVXUH RSHUDWLRQDO FRQW IDZX HQWGE YWY IRJU BARAN RI ZRUN L
DSSURYDO SURFHVV XQFRPPRQ IRU WKH GLYHVWHG |

KDYH EHHQ XQGHUIXQGHG IRU D
SHULRG RIWHQ D UHVXOW RI Ol
' QYOEGpPp py B ZEP Ip LOQWHQW IRU LWV IXWXUH $OWF
'DWD DQG V\VWHP WUDQVIHUVEDUB CHEKBBEH®OMWION RI WKH RUJD
FRPSOH[ ZLWK PXOWLIDFHWHGKHNHEHKQWWWIHOPY DQG LQIUDVWU.
RSHUDWLRQDO DQG ULVN UHOIDRWHEHHQ PDLQWDLQHG DQG R
FRQVLGHUDWLRQV WR DFFRXQWBBMVYBHNEXPRMH QRW NHSW SD
7UDQVIHUULQJ FXVWRPHU HPSBRWHHORWWDQGDUGY $ W\SLFD!(
PDUNHW GDWD RIWHQ UHTXLUKRZ2 X®WWBBHU UHFRUGYV DQG
OD\HUV Rl FRQVHQW 7KLV PD\FREPPEREHDWLRQV DUH PDQDJHC
UHJXODWRU\ FRQVHQW XQGHUVIRIPDHWEZRHIWWWRUHG LQ HPDLOV
VXFK DV WKH (8 V *'35 HPSORWXHVKDUHG GULYHV UDWKHU Wi
FRQVHQW ZKHUH LQGLYLGXDOWHIRQUWHUDOLVHG UHFRUGYV PDQDJ
WUDQVIHUULQJ DV SDUW RI D ROG3PWWOEDVH
DFTXLVLWLRQ RU FXVWRPHU FRQVHQW ZKHUH
SHUVRQDO GDWD LV PRYHG DFURDQNERWGEHUIVGINVD RI WKLV Q
WKH DEVHQFH RI DQ DGHTXDFHEBHEVUDR®\ ZKHQ RUJDQLVDWL
7KHVH SURFHVVHV FDQ EH WLRN REQWHPKILS LV OLPLWHG LV
DQG UHVRXUFH LQWHQVLYH VWEKK PRVYWHRPSOH[ DQG VHQVL)\
VHFXULQJ D GDWD YLVD DV ILRIPD WX\DWQVDFWLRQ -W LV W\SL
QDYLJDWH YDULHG MXULVGLFWKR®DLSOH OD\HUV RI JRYHUQDC
UHTXLUHPHQWY DQG HQVXUH OHYNE DMMRFLDPAGHG ZLWK WKH |
FRPSOLDQFH H[SHFWDWLRQV BUWDWPHW
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7KLV SURFHVV UHTXLUHV FOR VPSIOHFRIWHPWORKQ WHDPV SOD\
IURP OHJDO UHJXODWRU\ FRPEWOLEOIQBOH WEH JDS EHWZHHQ LQ
DQG RWKHU NH\ VWDNHKROGHWNHFXRVERQDBIQVXULQJ WKDW Ul
WKLV HITHFWLYHO\ HDUO\ LG R K LLUFHDRVLCRAVDIMWGH PHW FXVW
DQDO\VLV RI WKH GDWD LV HVVRI@QWGEQFRAKLW PDLQWDLQHG D
LQFOXGHV HQVXULQJ QR SHUWRQD@VRWUUHG VHFXUHO\ DQG Lt
FRPPHUFLDOO\ VHQVLWLYH GDWBG IFRQWUDFWXDO REOLJDWLR
LODGYHUWHQWO\ LQFOXGHG DV SDUW RI WKH
WUDQVIHU DQG VKDSLQJ D GDWDFRODQERUDWLQJ HITHFWLYHC
VWUDWHJI\ WKDW DOLJQV ZLW R WLKHQDNULRQ RV WDPH/ DQG FURYV
OHJDO FRQWUDFW WKH RUJD @ MWDNWHKRD & HOW HBPSDEPHQWD W
ULVN DSSHWLWH DQG WKH EXKHOS/ HQVXUH WKDW WUDQVDFW
UHTXLUHPHQWYV WKHLU LQWHQGHG YDOXH -Q D
UHJXODWRU\ VFUXWLQ\ LV KLJK
2Q0H LOFUHDVLQJO\ YDOXDEOHVDXYWRD¥KHUVHQWLDO WKRXJK
WKH HDUO\ DGRSWLRQ RI $— WSRFRDWF WIRY ¥XISFISFRAHWP HQWDWLRQ
ZLWK GDWD WUDQVIHU VWU DWHR LIH/D T KWV ADIQH 1X0O SRWH
KHOS FUHDWH D VWUXFWXUHGEWWOLWQYHQWR U\
DQG UXQ LQWHOOLJHQW DQDO\VLV XVLQJ
FOHDQVLQJ IUDPHZRUNV WR LGHQWLI\ KLJK
ULVN FROQWHQW RU ODQJXDJH IRU H[DPSOH WKH
LGHQWLILFDWLRQ RI VSHFLILF W\SHV_RI
PHWDGDWD RU VHQVLWLYH LOWHUQB® RppDLOV
7KHVH W\SHV RI WRROV DQG VRBvzDUH FD

VWUHDPOLQH WKH SUHSDUDWEIWdVB}?DG WL?%W/WVJ'UV FRP EXV
RI GDWD HQVXULQJ zkbw Lv WUBBLIHOWHE W@ EDQN VHFWRI
WKH EX\HU LV ERWK FRPSOLDYWRENH HEVYHRELOLWY HFE ZDUC

DOLJQV WR FRQWUDFWXDO UHT)éLUHPHQWV
>

KWWSV FHSU RUJ YR[HX FROXPF
OHVVRQV GHPLVH FUHGLW VXLV

| NES: € pINE

>
-PSOHPHQWDWLRQ PDUNV D F EDO D
e R P s K i,gw PV croHOVRQ |

K

VWUDWHJILF DPELWLRQ PHHW\)W ggg/@\?% D?UJHV\C/)VLFF[;JVFJI\_/:QEVF
UHDOLW\ %RWK EX\ VLGH DQGI y% gQVIR%}é HEE SDQLHV RSH
PXVW ZRUN LQ WDQGHP WR Wé?) Vg WH 80

WHUPV LQWR D FRPSOLDQW D UDWLRQDOO\

VRXQG RXWFRPH
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%H_ 6KDSLQI WH) XWUH LV D GDGIQJ SDQ

( XURSHDQ | LODQADOHWYFHV P DQDIHP HQW
FROXGEQR RSHIDWQI IQ  FRXQMHVDRRW
( XURSH

© H DUH D GIMXSWIUVR WH VRS WHUFRQUXGIBQR
ELDQGY WKVMMG E\ ILYH RXWRI WIQRI ( XURSHV
GDGIQI EDQNV DRQIMGH RWHUGDGIQJ 1LQDQADO
LOWAIMMRQV DQG ) LQ7 HKV

: HDUHRQHRI WH | DWWV LRZ LQJ FRQUXGRIQALHV
Z IW. GHGIFDWG VSHADDANMDP V10

o SHEICDQG FRP P HIADCEDQNQU
&DUGVDQG SD\ P HQW

5IWN UHIXOWRU DQG FRP STDQFH

)IODQFH &) 2 DGYLMRU

(6*

$W/HS .  Z HVXSSRUNIQDOADAQMMWRQY
QDYUDMFRP SB{ 0 $ MQGVWDSHY WIRXIK
DILGI P SGP HOWMRQ P RGHY LHIXDWRU

LOVLI KWDQG FIRW MUVGIFWRQDCSLRILDP P H
GHDYHY : HZ RWNLQ SDUGHUKIS Z I RXU
FIHQW VR GHOYHUWDQV RUP DARQDCRKDQIH DQG
MADWULE DGYIEH SRZ HHG E\ D XQIT XH FX@OMUH
DMIIQIQJ D QHZ TXD@V DQG SUFH WBQGDUG
7KH 5 HVIICDQG &RP P HIADO/DQNQI WDP  DWY/H
8. IVFRP SRVHG Rl LQQRYDWYH WIONHY \MDWALE
DGYLVRWYY DQG WDQM RIP DARQ VSHADDAV

2 XUNH\ VHUYIEH DUHDV LOFOXGH

e 0 $IPSGP HOMMRQ

o ' LJMIDQG EXVIOHWWDQM RLP DARQ
e ' D DQDOWEV DQG LQQRYDUWRQ

8 WDMQJ RXUEWRDG H SHUHQPH ILRP DRLRW WH
EDQNQU VHRRU Z H HQVXUH RXUFTHQW VINH
DGYDQWUIH Rl P DINHWGIMXSWRQ VR DRKLHYH
OWWQJ YDOH

%QIIQ) GHHS IQGXVW H SHUANH DQG H SHUW
FRQUX®MQJ FDSDELDAHY Z H VXSSRUNRXUFTHQW
VR VNGB! WHUEL) J HMARSSRUMQIMHY DQG

FKDEBIQI HV VR GHOYHUI XQGDP HQWBCADQG HQGXUQY
FKDQIH VR WHUEXVIQHWHV



