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+RQRXUDEOH OLQLVWHUV RI 6WDWH Q LOQVWLWXWLRQ DQG DV D QD)
'LVWLQJXLVKHG 5HSUHVHQWDWLYHNQRROHEKH OURYMWWREKWQG FD S
Rl )LQDQFH 5RDGV DQG +LJKZDPHHWUWMKHD@IGYHUVH GHPDQGV RI D
+RXVLQJ /DQGV DQG 1DWXUDO HRWRXBRHPWHQW LQGXVWU\

+HU /DG\WVKLS WKH &KLHI -XVWLFH 7KH -XGLFLDO

6HFUHWDU\ DQG OHPEHUV Rl WKHKHXGXBYBIOLOH SWURIHVVLRQ LV LQG
7KH &KLHI ([HFXWLYH 2IAFHU RIQDWLR@D® GHYHORSPHQW )URP OL
SURFXUHPHQW $XWKRULW\ 33$DQG XUEDQ SODQQLQJ WR LQIUDVW
7KH $GPLQLVWUDWRU RI *(7)XQ®D@GBQYLURQPHQWDO PDQDJHPHQV

SHSUHVHQWDWLYHV SLYRWDO UROH LQ VKDSLQJ WKH IX
7KH ([HFXWLYH 6HFUHWDU\ RI WKH /DQGV &RPPLVVLRQ
DQG OHPEHUYV 7KH 6RG &XWWLQJ &HUHPRQ\ ZH FH

3DVW 3UHVLGHQWY DQG (VWHHPRIUQHOBE HYVWKHWEKHILQQLQJ RI VRP
*KDQD ,QVWLWXWLRQ RI 6XUYH\WHYYW FRQVWUXFWLRQ RI WKH *K,6 &
&ROOHDJXHV IURP 6LVWHU 3UR IAVYQ RBQIRY WERGDHVXE WKW DGYDQFH
*KDQD ,QVWLWXWLRQ Rl (QJILQHPIQGQUGRBWLBQRWRRGHUQ WHFKQR
*KDQD ,QVWLWXWH RI $UFKLWHMEP®\G *DD 3URFHVVLQJ D VWDWH F
OHPEHUV RI WKH OHGLD 'LVWLQZXQQKWHEGHMIMWNRZ ZH FRQWLQXRX
/IDGLHVY DQG *HQWOHPHQ PDQDJH DQG LQQRYDWH ZLWKLQ W
FRQVWUXFWLRQ SURSHUW\ DQG WK
*RRG PRUQLQJ WR \RX DOO
: LERLMW '"IRRERHVS \*

,W LV ZLWK JUHDW SULGH DQG JWKDW LAWXA\WHWKDWO FMW DQEDWLR QD (
EHIRUH \RX WRGD\ WR SDUWLFL®WHQU®WKQ WKIUWHWHRERBH REBUYLF|
FXWWLQJ FHUHPRQ\ IRU WKH FRQVWUXFWLRQ Rl WKH &HQWUH
Rl ([FHOOHQFH IRU WKH *KDQD , QV¥OMWHWOLIRDLRHE6XUSKWRHJEHVR O X\

2 ZKHUH ODQG SURSHUW\ DQG FI
/[HW PH EHJLQ E\ H[SUHVVLQJ P\ KHDLWW XMW ZLOO EH SURIHVVLRQ
DSSUHFLDWLRQ WR HDFK RI \RX |RUHPVRNOLYHGWH\PLHQ W R/ IEH $OWHU QD
SDUW RI WKLV VLIQLAFDQW PLOHVIHR/@RD XA RIQHOMRKDQHYRLQ DFF
RXU ,QVWLWXWLRQ DQG LQGHHG $G $WHMH SURSHEWLRQRG *K,6 $'5 .
GHYHORSPHQW RI *KDQD V %XLOW §FRQROHURQPHQW
,QGXVWU\

9DOXH IRU ORQH\ 910 $GYLVRU\
6SHFLDO *XHVW 'LVWLQJXLVKHG &RX@AMDERHW WARGDAHLEXEOLF DQ
QRW MXVW DERXW WXUQLQJ RYHU YRR HFW VY \VZDE®XW WXERQQ F DO «
QHZ SDJH LQ WKH GHYHORSPHQW RIRKIHOERIHMHERQ PHYBHVYV HFR
WKH IXWXUH RI VXUYH\LQJ LQ *KDQXVWILMNOOHQWIWA ZBRBG RSWLPDC
FRPSOHWHG ZLOO UHSUHVHQW RXRXMRFROHEKWBYRMHFW H[HFXWHG
FRPPLWPHQW WR H[FHOOHQFH LQQRYBWKRQMRQRWUDQVSDUHQF\ DQ
SURIHVVLRQDO JURZWK ,W LV D EROG VWDWHPHQW WKDW ZH



'DWD 3URFHVVLQJ +XE 2 D NQRZIDAH&G DD QG PDSSLQJ ZLOO VWUHC
SRZHUKRXVH WKDW ZLOO FROOHRWLWMWIDNGIIRUG LHHQ DRIGH ERXQC
DQDO\]H YLWDO GDWD RQ LQIUDKNQVEHXIPRW 8 WAKHR K RVGVH D@D WLRQ
YDOXHVY DQG UHDO HVWDWH PIDUGANHWYVVWULBWOR QY RXQG
GHFLVLRQ PDNLQJ DFURVV VHFWRUV IRU QDWLRQDO
GHYHORSPHQW TKURXJK WKLY &HQWHU WKHVH SUF
RSHUDWH ZLWKLQ D PXOWLGLVFLSC
%H\RQG WKDW WKLV IDFLOLW\ HIQOQ GRXEHDHWD Y MUWUJIDQARLQQRYDW
DQG FDSDFLW\ EXLOGLQJ FHQWWKHZEHRHVWVRARD DQG LPSRUWDQW(
SURIHVVLRQDOV DQG H[SHULHQE®&WLWVDXWILRMQAWR QWHRUNMKQDBOWNRQ PRUI
ZLOO VKDUSHQ WKHLU VNLOOV LQ $'5 &RQVWUXFWLRQ
SBURMHFW $XGLW 910 DXGLWV U BEbSRIEIMGB IW DVQG KEHDIN D
DQDO\WLFV ®* DUHDV WKDW DUH QR¥ FHRWNY B AR QJ IHDWXUHV RI
LQIUDVWUXFWXUH GHYHORSPHQYR O R® B RYHYIQPIQFIHLRDY @ LW X W LR

QDWLRQDO SODQQLQJ Rl WKH %XLOW (QYLURQPHQW 7KH

VHUYH PHPEHUV Rl WKH *KDQD ,QV\
L] SLMVWEAXW 8LI EXMSREP 6XUYH\RUV EXW DOVR WR FROODEF
AIWTIGIXMZ $UFKLWHFWVY 30DQQHUV DQG 3XEC

7KH %XLOW (QYLURQPHQW ,QGX¥ME6LDQ@YV D NH\ GULYHU RI

*KDQD V HFRQRPLF JURZWK 5RDGV KRXVLQJ SXEOLF

EXLOGLQJV VFKRROV DQG 0ODQGHGHYHIORRKH UMD AR IDOLARQ SURJI
YLVLEOH VLJQV RI SURJUHVV %XWP FW LO-D\OR ZRGRIY RS LQ FRQVWU
FKDOOHQJHYV DQG ODQG GDWD DQDO\VLYV DV ZHO
A 3URMHFW FRVW RYHUUXQV DGO ERBGIHWRADOR®YIHDXGLWYV DOO |
A 'HOD\V GXH WR GLVSXWHV LQRXYREFXKUMIRWYEIW BloWK WKH FRPSHWI
YDOXDWLRQ PRGHUQ GDWD GULYHQ HFRQRP\

A /DQG FRQALFWY HVFDODWLQJ LQ RXU FRXUWYV

A $ VKRUWDJH RI DFFHVVLEOH 4EWV N G\LENOTHVGERAHD XW R! |

LQIRUP QDWLRQDO SROLF\ DQG IHQ¥ HMWAHHBW \RKQRQBRGBGHG WR EH M
SURSHUW\ UHSUHVHQWDWLYHV IURP VHYHUDO
7KLV &HQWHU LV EHLQJ HVWD E GUWKQHE HVR PRPHIWSW KNWIYFH UHLQIR!
FKDOOHQJHV KHDG RQ ,W LV RXRBRIRVPHOVRWR DQVEHW XWRLRQD O
LQHIAFLHQFLHY OHJDO ERWWO B®QMWHNRY DIDQ G HZYHHIONR § B MUDW

VIVWHPV W LV RXU EROG FROQWUEFRXWKR @ VOR \RPWLRIQRO@DQFH \R
WUDQVIRUPDWLRQ * RITHULQJ SUDFWURBAWWHOKQIFSXEOLF AQDQFL
VROXWLRQV JURXQGHG LQ SURIHVYbRPW Y. B HPFRIBEOK W KWKVYR XU JRD

I 7R WKH OLQLVWULHV RI 5RDGV DC
B3YVIYVIZMRAS IWWM S RMWHNER K L | ‘RUNV DQG +RXVLQJ DQG /DQGV
S3GGEWMSR 5HVRXUFHV ZH VWDQG UHDG\ WR
/IHW PH WDNH D PRPHQW WR SURXGGHBOKYHKQ IRIKWXWWB LKROBHOH FRV!
DUPV RI RXU SURIHVVLRQ WKDW ZLQDJBVWYEK FWHU ARWQIGROD QG UHI

WKLV &HQWHU ¥ 7R WKH -XGLFLDO 6HUYLFH DQG V

f 4XDQWLW\ 6XUYH\RUV WKURXJKSBRGWHFRRWRRIMN ZLWK \RX WR HI
WHQGHU DQDO\VLVY DQG SRVW RRKHVIUDYWWIYXEBLSWRFRWLQJ SURI
ZKLFK ZLOO VXSSRUW HIIHFWLYW URQOWBDWWHRRW WG WLPHO\ GLV
EXGJHWLQJ DQG 910 DXGLWYV 3 KHNRBRRIKSXBOLF

IXQGV JR IXUWKHU DQG GR PRIUHQG WR *(7)XQG WKH /DQGV &RP]
t 9DOXDWLRQ DQG (VWDWH 6XUYHHIORWEKURMHMVLRQDOV LQ *K,( L
DFFXUDWH SURSHUW\ YDOXDWLRQW D®QH *KGE LVBWHUQLW)\ , VD\ \
VHUYLFHV ZLOO XQORFN UHDO EN@IDHYH QR Y& WWAH QMW LWR[DQG |
DVVHVVPHQWY DQG VXSSRUW PRHOW B UHUBIG G HO/HDG V
EDVHG AQDQFLQJ VROXWLRQV

¥ /DQG 6XUYH\RUV WKURXJK SUHFLVH JHRVSDWLDO GDWD



%'EPB YSPPIGHIKMSR EHQHAW RI DOO
IDGLHV DQG JHQWOHPHQ WKH SDWK DKHDG LV FOHDU 7KH
FKDOOHQJHV DUH PDQ\ EXW W K3 RESHERAUW XRJ LWH.IHVRYUH Q¥R H &R XQ
JUHDWHU :LWK WKH ULJKW L QY RN REBPHOWKE S VRK WK HIKKID QD ,QVW LW
SHRSOH DQG WKH ULJKW V\VWHPYFHQDS B b® HV KPKQAN \RXKQMRH UKRQR X!
ZLOO EH D JDPH FKDQJHU IRU *RVYRP®PDA HQKDQFLQJ
SXEOLF VHUYLFH GHOLYHU\ LPSURYLQJ LQIUDVWUXFWXUH
TXDOLW\ SUHYHQWLQJ ODQG GINWXWKIW YBG ¥YXIBRUWERBIW WR F.
HFRQRPLF JURZWK VWDUW RI FRQVWUXFWLRQ 3 EXW W
QHZ FKDSWHU LQ *KDQD V GHYHORS
/HW XV WRJHWKHU FRPPLW WR WRH KAERGEBEX RKMWOAKW \HQUYRMRI®@ AH QW
: QRW MXVW ZLWK ZRUGV EXW ZLWK RXU UHVRXUFHV RXU
VXSSRUW DQG RXU UHVROYH
*RG EOHVV WKH *KDQD ,QVWLWXWL]
'SRGPYWMSR *K,6
,Q FRQFOXVLRQ , XUJH DOO vVWHNHERHEM PP ® R VRIS R\ G
VXFFHVVIXO FRPSOHWLRQ RI WKR® FURWYFRXY T RY QRYN Rk *KD!
HQVXUH WKDW WKLV &HQWHU LVRRWOHYY\ 24 P®K EXwW LV DOVR
QXUWXUHG LQWR D WKULYLQJ VSDFH IRU FRQWLQXRXV
OHDUQLQJ LQQRYDWLRQ DQG WUKPRNRBBDWLRQ IRU WKH
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~7KH *KDQD ,QVWLWXWLRQ RI 6 XDQHDRWR EK,® X GIOWAIRQ HRU HQKDQF
ZLWK LWV PDQGDWH WR SURPRWIB GXHRIRWVRRQBO H[FHOOHQFH
DQG LQQRYDWLRQ LQ VXUYH\LQJ DQG WKH EXLOW

HQYLURQPHQW SURSRVHV WR FR QMW 3EW FIH % WVQRRHKEH GJH SRZH L
EXLOGLQJ WR VHUYH DV WKH *KWK&MQ IMHOD RA RQFOHFOH QFAMD QGDUG L
ZKLFK ZLOO KRXVH DQ $OWHUQ RWLY® ULDASW WXF BAKWRIOKRWLRY OD QG
$'5 8QLW 9DOXH IRU ORQH\ 9IPDBQEHWWO®IDGLQJ VRXQG GHFLVLR
'DWD 3URFHVVLQJ &HQWHU VHFWRUV IRU QDWLRQDO GHYHORSH

7KLV &HQWHU ZLOO EH D QDW L RIKHOI DFLFKIRW\ IR D DYAMREBRXEOH >
WUDLQLQJ LQ WKUHH FRUH VHUF¥DBSH¥ LW\ EXLOGLQJ FHQWUH ZKHU
DQG H[SHULHQFHG SUDFWLWLRQHU

$OWHUQDWLYH 'LVSXWH 5HVRWKWLB Y NL'GOYH@WEE &RQVWUXFW

2 ZKHUH ODQG SURSHUW\ DQG FR®WDWG XWW LIRS BUWIXQWHB QG GDWE
ZLOO EH SURIHVVLRQDOO\ PHGLWKWHE DQI6 QRIX FE QM XULWR LQIUD
WKH $OWHUQDWLYH 'LVSXWH 5HYRQGWRRE® WGIFRBY ID/PGLQDWLRQDO
DFFRUGDQFH ZLWK WKH $'5 $FWVHUYSFWV WR@EG SURYLGHG IRU HD
*K,6 $'5 &HQWUH 5XOHV L, QVWLWXWLRQ LV RXWOLQHG EHOR:

9DOXH IRU ORQH\ 910 $GYLVRU\ DQG 3URMHFW
$XGLW BZKWUH SXEOLF DQG SULYDWH VHFWRU
SURMHFWY ZLOO EH WHFKQLFDOO\ HYDOXDWHG WR HQVXUH
HIAFLHQF\ HIIHFWLYHQHVV HFRQRP\ VXVWDLQDELOLW\
DQG RSWLPDO LQYHVWPHQW RXWFRPHV 3URMHFW H[HFXWHG
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*KDQD ,QVWLWXWLRQ 21 6 XUYH\RUIDGKH IRY QRQAHROODO\VLV $XGL
UHFRJQLVHG SURIHVVLRQDO VXU Y&ERQYWERKEWURQSRIRMEBOW $XGLW
IRU WKH WUDLQLQJ DQG UHJXOOIW$'GIBWRHWIWRIRQWUNQDO
PHPEHUV DQG AUPV LQ *KDQD 7KH ,QVWLWXWLRQ ZDV
UHJLVWHUHG RQ WK $XJXVW 0E RZHWWK MR @M MAFID $VRH R |
5HJLVWUDWLRQ 1R LQ DFFRUGROBHHXLMWX OMKIG PDULQH PLQHV |
SURYLVLRQV Rl WKH 3URIHVVLRQDMR %R G/XHMW BV L P VSIDIVOLUR ERX QG L
'HFUHH 15&" VSDFH VXUYH\LQJ JHRLQIRUPDWLF
DOWHUQDWLYH GLVSXWH UHVROXW
7KH ,QVWLWXWLRQ LV PDGH XS RI WKUHH SURIHVVLRQDO
GLYLVLRQV 9DOXDWLRQ DQG (VMDD & PGMYY HWBAMECEYLVLRQ
4XDQWLW\ 6XUYHILQJ "LYLVLRQ 7RAGP HPREH BK RY MWKRI QVWLWXWLRC
'LYLVLRQ VHUYLFHV WR D ZLGH DUUD\ RI VWD
*RYHUQPHQW 4XDVL *RYHUQPHQW
' EPYEXMSR ERAWWYHMRMZMWMSR7IUDGLWLRQDO $XWKRULW\ WKH /HJ
9DOXDWLRQ DQG (VWDWH 6XUYHUMWHWYQWWN DRMDO/ERMABBPHQW
DQG SUDFWLFH RI YDOXLQJ DQG PDWQDWXQI RE D0 &RURSHWINEWLRQ 0
IRU YDULRXV SXUSRVHV WR HQWXWG&! /REWX BB O XSW\ON IR WARIQ DWH 6
DQG IDFLOLWDWH LWV RSHUDW I$FQG HRAOXGLQJ GHWHUPLQLQJ
WKH FRQGLWLRQ RI EXLOGLQJY WKHLU VHUYLFHVY DQG DGYLFH

RQ WKHLU ODLQWHQDQFH SOWHYPWLRQ DRS PSURYHPHQW

(VWDWH $JHQF\ $SOWHUQDWH /DQ&pLyR¥WE vyHUVH DFDGHPLF EDFN

ODQDJHPHQW DQG /DQG $GP'-QLRV|W/\P+8W K0D ,QVWLWXWLRQ RI 6XL

XQGHU OLVWHG H[SHUWLVH WR H[H
SYERXMWAMAMRMMZMWMSR WKHLU UHODWHG AHOGV 7KHVH LG

/KH SUDFWLFH RI PDQDJLQJ SURMHEWDBX PHE WO RZOHEIHL QJ
GHWHUPLQDWLRQ HVWLPDWLQJ DQG SURFXUHPHQW RI DOO

LQSXW UHVRXUFHV IURP LQFHSWLRQ WR FORVH RXW LQ D

WLPHRXV PDQQHU LQ DFFRUGDQFH ZLWK GHVLJQ

VSHFLAFDWLRQV WR DFKLHYH SURMHFW REMHFWLYHV 7KH\

DOVR SURYLGH WKH IROORZLQJ VHUYLFHV

+ 9DOXDWLRQ RI &RQVWUXFWLRQ :RUNV DQG
&RQVWUXFWLRQ (FRQRPLFV

+ 3URFXUHPHQW ODQDJHPHQW DQG &RQWUDFW
ODQDJHPHQW
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FISHIW]IVZMGIW FRUUHFWHG LPDJHV IRU DFFXUD\

D *HRGHWLF &RQWURO 6XUYH\\V (VWBEHOFLR S UHEINEOWLQI WKUHI
ORFDWLRQV IRU VXUYH\LQJ PDE&GHPLYFd WHUUDLQV DQG VWUX
JHRVSDWLDO DSSOLFDWLRQVEXVRALUBAHHQWRR AROGWRULQJ D
7HUUHVWULDO 5HIHUHQFH )UDPHKDRIHH HROJVKY H7UDFNLQJ FKI
JOREDO DOLJQPHQW DQG FRQVIHVWHFRQPHQW XVLQJ VDWHOOLW

E *UDYLW)\ )LHOG 0DSSLQJ OHDVXRRE/ PR &KDQJH $QDO\VLV 3FVV
DQDO\VLQJ YDULDWLRQV LQ WKKHBOWK BQ@ pWHALEWERI \LHOG
WR XQGHUVWDQG VXEVXUIDFH IXPWRGVLERHOEDP VWUXFWXUH GHYF
DSSOLFDWLRQV LQ JHRSK\VLHvV 3PRFRWB-&J VXVWDLQDEOH SUDF
H[SORUDWLRQ RU SODQHWDU\ WHYRYFHK HITHFWLYH DVVHVVPHQ

F *HRLG 'HWHUPLQDWLRQ ORGHOWXKPYWLRWHRIUDWH HQYLURQPHQ!
HTXLSRWHQWLDO JUDYLW\ VXUIDERVEKLEKDRQS R v B HHPHQWD
UHIHUHQFH IRU RUWKRPHWULF RHEFRWY DQ/EDRRERWWHFKQROR
PHDVXUHPHQWYV GRFXPHQWDWLRQ DQG LQIUDVWU

G 3URMHFW 30DQQLQJ 3URYLGLQJ H[SHUW DGYLFH RQ
JHRGHWLF DVSHFWV RI ODUJH VHB UBVISQURWIPRWAI VEAM G ITW
HQVXULQJ DSSURSULDWH vsPwEBdRIEDb # L FuHQ HRIHPAULRQ 6\VWH
IUDPHZRUNV DQG JHRGHW L FEP HDWPULHPFH & QB/OWMD/W $QDOV]LQJI J
IRUP WKH IRXQGDWLRQ IRU LQIVYXBWRNYWWXHF-VLRQ PDNLQJ
PDSSLQJ DQG ODQG GHYHORKPHDIN ISOR MHEWF BV H&EUHDWLQJ G
XVHG XUEDQ SODQQLQJ UHVRXUFH PD

H (QYLURQPHQWDO ORQLWRULQJ MWMUBPNWAIXBYEUH GHYHORSPHQV

DQDO\VLQJ HQYLURQPHQWDOGFKBDWYPHRWHIGPWLRQ &RPELQLQJ

VDWHOOLWH JUDYLPHWU\ VDWH®RIUW HVDoOQW R HPWRIR KHIWBleY H *,6 C

*166 ,QWHUIHURPHWULF 5HAHFWRPHORSADELBN RI VSDWLDO GDWL

K\GURJHRGHV\ SULQFLSOHV VI\IVWHPV WKDW DOORZ IRU HIAFL

S5HVRXUFH ODQDJHPHQW $VVLVWLYYD@ WKMH-RQ DQG GHFLVLRQ

PDQDJHPHQW RI QDWXUDO UHVRXUFHV WKURXJK

SUHFLVH PHDVXUHPHQWYV RI (DU ®KMR MXBIREMR K

VXEVXUIDFH DQG JUDYLWDWDR@BWWHIDIGRXW DQG DV EXLOW VX

J 'HIRUPDWLRQ ORQLWRULQJ 7UDFRERQWIDRE IRU FRQVWUXFWLRQ
DQDO\VLQJ GHIRUPDWLRQV LQ (PQDKVVDO\F WHRY IDLQ®Q@ WKDW FRQG
HQJLQHHUHG VWUXFWXUHV LQGKREPSOENMHBNVXUPRUGLQJ WR GHVI
SURFHVVHV RU DQWKURSRJHELFFOFRVUIUDLSKILFVE X UYH\V 0DSSLQJ

K $UWLAFLDO ,QWHOOLJHQFH $, [H®WHKUHDMWRIGD*MRWHMVWRU GHVLJQ
/HYHUDJLQJ $, WR RSWLPLVHFWEMVOLKAMXURFS WDHXGVH PHDVXUHPH
HIAFLHQF\ Rl JHRGHWLF REVHUYDWORQWDRW LVDKMLLWHY DQG RWHK

DQDO\WLFDO RXWSXWYV SURMHFWYV
ALSXKEQQIXVHRHI@SK7IRWMRK , JH$KETLMGVZMR K
7IVZMGIW D 6HDEHG 5LYHUEHG 0DSSLQJ &KD

D $HULDO 3KRWRJUDSK\ &DSWXUKXQRLHREPYWHW RHUUDLQ IRU QDY
DLUFUDIW RU GURQHV IRU PDSSRRRQVWUXFWLRQ
E 2UWKRSKRWRJUDSK\ &UHDWEQJVUEBRAMLAGCUEEKHEBQRW OHDVXUHPHC

> |
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ZDWHU OHYHOV DQG FXUUHQWVURSRRRDW WBEOW FDQ EH XVHG DV

GHYHORSPHQW UHVROXWLRQ SURFHVVHYV

'HVLJQ RI FRDVWDO SURWHFWLRDWDNYXBWWUNY $QDO\VLQJ ODQC
VXSSRUW FODLPV DQG FRXQWHU

1MRMRKIZMRK

([SORUDWLRQ 6XUYH\V 0DSSLQJMWRMYW SRV BEBIZI G ]

PLQLQJ VLWHV DQG DVVHVVLOJ 'DRPRRUBPHAHVVPHQW 8VLQJ JHR)
9ROXPH &DOFXODWLRQV OHDVXWH® K YRGERFENIINOWR DVVHVV GDPI
DQG H[FDYDWLRQ YROXPHV E OSHVRXUFH $OORFDWLRQ ODSSLQ

5HVHWWOHPHQW $FWLRQ 30DQ HRUUBLY 0% FIVOXEKHE HRSU HITHFWLY b
UHORFDWLRQ F 5HFRYHU\ 30DQQLQJ 'HYHORSLQ

5DSLG $VVHW 6XUYH\V 5%$6 GLVDVWHU UHFRYHU\ DQG UHEXL

YXOO0 %XLOW $VVHW 6XUYH\ )%$6

6WRFNSLOH 9ROXPH (VWLPDWLR® W&ERQNMBBHOE RNEMRMRK

OLQLQJ $UHD 5HQHZDO RU ([WHQWL.RW®DG W

)DUP &RPSHQVDWLRQ 6XUYH\B QWHUQVKLSY DQG OHQWRUVKLS

6RFLR HFRQRPLF %DVHOLQH 6XYWOEWVILWKH[S HRWW LQ *HRLQIRU

OLQLQJ &RPPXQLWLHV E 3DUWQHUVKLSYV ZLWK $FDGHPLF

JOHHW ODQDJHPHQW 6HUYLFHV FURSHPWHKRKR QDO %RGLHV IRU MRL(

(VWDEOLVKPHQW RI OLQH *ULG FXDOQY FRXWBMPWERRHORSPHQW

3DUDPHWHUYV F &RRUGLQDWLRQ RI &RQWLQXRXV
'HYHORSPHQW &3' SURJUDPV IR

&-1 YVAMRKY MPHRIRKQEXMSR DQG VWDNHKROGHUYV

1SHIPMRK 7IVZMGIW G $QQXDO FRQIHUHQFHV DQG UHVF
' GDWD FDSWXUH &DSWXULQJ GHRWBHARRKREDBWLBOV AQGLQJV
GDWD IRU %,0 PRGHOV H 7UDLQLQJ LQ DHULDO DQG 'URQH

&RQVWUXFWLRQ /D\RXW (QV XU AU RAYKHRH QJ UHODWLRQVKL:
SODFHPHQW RI EXLOGLQJ FRPSRENIWWQJ LQVWLWXWLRQV WR N
$V %XLOW 'RFXPHQWDWLRQ &UMBIMRQE)NAHHRWOROE /' XUYH\LQJ
UHFRUGVY RI FRPSOHWHG VWUXFWXUHYV

6IWIEAL 'SRWERBERMUHZMWSV]
&SYRHEWQEBEXMSRIBPHEM V 7IVZMGIW
WIVZMGIW D 5HVHDUFK RQ HPHUJLQJ ODQG V)

&DGDVWUDO 6XUYH\V 'HPDUFDWH®J} ®IRZ PDWLRQ WHFKQRORJLH
GRFXPHQWLQJ SURSHUW)\ ERXQGROLKVDGYLVRU\ VHUYLFHV IRU
/IDQG GXH GLOLJHQFH IRU LQYHYWROPWBHQE tWBY VWDNHKROGH !

HVWDWH GHYHORSHUYV UHJXODWLRQV DQG VWDQGDUGYV
6HUYLFHVY UHODWHG WR ODUJH (WBDXWLBRTRL Vi W IRE) B QW\ VW XC
VXEGLYLVLRQ VWUDWHJILHV DVVHVVPHQWYV IRU GHYHORSPHQ

&OLHQW UHSUHVHQWDWLRQ L& NG W BB WDW i BRYGWQHUVKLS\
FROODERUDWLRQV EHWZHHQ SXE

YPIX REXNMMWTYWWSPYXMSR %(6 SULYDWH HQWLWLHV WR OHYHUD
7IVZMGIW VXUYH\LQJ SURMHFWYV

%RXQGDU\ 'LVSXWHV OHGLDWL ﬁPrQ(%AEFLR WRRHfLWK 8QLYHUV
% VB XIS

CF LQVWLWXWLRQV
SURSHUW\ ERXQGDULHV WR UH
DFFHSWDEOH VROXWLRQV 5BGEVXUYHILQI WUHQGV DQ

([SHUW '"HWHUPLQDWLRQ $FVYLQ;j<%§I%L\’CLH L,JA% QFLDO VXSSRUW
h L%iv

H[SHUWV WR SURYLGH ELQGLQJH VHHN WR DG YD
WHFKQLFDO PDWWHUYV UHODWHG WR'BH VRO YRV
L

&RQWUDFW 'LVSXWHV $UELWUDWYTBS L%([B"JVUE]HP%CQ VAZROIIFN
UEAIES:

J

RYHU FRQWUDFW WHUPV DQG_H] E%(\?D G
VXUYH\LQJ SURMHFWYV - K GHYHORSPHQV
ROLFLHV WKDW DOL.

/DQG 6XUYH\ 5HSRUWV 3UHspuVdY 6h\WwSt e



SUDFWLFHY DQG LQWHUQDWLRQIPOQKDWBERGD WE&WDQVSDUHQF\ DQG

(EX ASGIWWHERHREP]XMGW JUYMTQIEMRERGNHN\EQMREXMSR
*HRVSDWLDO 'DWD $QDO\WLFV 'IRXV

6SDWLDO $QDO\VLV $QDO\]LQ®I $HRIYWURISEL R TXRWPHEYR 0DLQWHQ!

LGHQWLI\ SDWWHUQV WUHQGV (yQ® BHHIODKW bR QKKIGHOLQHYV IRU

LL ' ORGHOLQJ DQG 9LVXDOL]DWIR® FROHPWHRIRQ RI VXUYH\LQ.
WKUHH GLPHQVLRQDO PRGHOMQXWHUMDLQAM PREQG UHOLDEL!
VWUXFWXUHV IRU EHWWHUEX QR iU WW D QOI.Q HPRGXDWH ODQG
SODQQLQJ SURMHFWYV

LLIBWDWLVWLFDO $QDO\VLV $SS$RURH\VADIMLEWEBDGVY DQG *XLC
PHWKRGV WR VXUYH\ GDWD WRYHOHRYIHQIJ FRPSUHKHQVLYH VW

PHDQLQJIXO LQVLIKWYV RXWOLQH EHVW SUDFWLFHV IRU
'DWD 3URFHVVLQJ *KDQD
L 'DWD &OHDQLQJ DQG 9DOLGDWARREOLVKLQJ NH\ SHUIRUPDQFF
LL'DWD ,QWHJUDWLRQ .3,V WR PHDVXUH WKH HIITHFWL)
LLLDWD 7UDQVIRUPDWLRQ VXUYH\LQJ SUDFWLFHY DQG VHU"

H &RQGXFWLQJ SHULRGLF UHYLHZV
'"HYHORSLQJ GDWDEDVHV WKDW $RRINHMNPW B QEKIHQY WROWINHYV W

UHWULHYDO DQG DQDO\VLV RI \WXAWDE A BMB/NWOGEBUGY DQG
DQG HIAFLHQWO\

,PSOHPHQWLQJ GLJLWDO SODWIRUPV IRU ODQG
UHJLVWUDWLRQ DQG /DQG VXUYH\ VHUYLFH GHOLYHU\
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463*)77-32%D)6-')7 -2%(6 3URYLGLQJ FRPSDUDWLYH FRVW

1J1%2( '3B (UB%463')77-2+ EHQFKPDUNLQJ DQDO\VLV WR HV

$/7(51$7,9( ',6387( 5(62/87,21 &267 '$7% 352&(66,1*$1"' $1%$/7,&6
$'5 6(59,&(6 6(59,&(6

'LVSXWH $YRLGDQFH DQG 5HVRCGRRYRFP XFWLRQ &RVW "'DWDEDVH
&RQVXOWDQF\ 2I1IHULQJ H[SHUWY¥XQSRYWwO @G PDLQWDLQLQJ D

UHVROYLQJ FRQVWUXFWLRQ UHBbWHELEERPS X WR{\W GDWD IRU YD

WKURXJK PHGLDWLRQ DGMXGLFDWLRQ DUELWUDWLRQ
DOG H[SHUW GHWHUPLQDWLR® ODUNHW ,QWHOOLJHQFH 5HSRUW
3XEOLVKLQJ UHJXODU FRVW WUH

$'5 &DVH $GPLQLVWUDWLRQ FRQVWUXFWLRQ HFRQRPLFV UHS

+RVWLQJ DQG PDQDJLQJ $'5 SURFHHGLQJV ZLWK

IDFLOLWLHY DQG WUDLQHG DGPILdEWROARR@WLWY 6 XUYHALQJ 6F
6XSSRUWLQJ WKH GLJLWL]DWLRGC

IHXWUDO 3DQHO 6HUYLFHYV FOODIRPAQLW LoPOXOLOd 5.0 EL

ODLQWDLQLQJ D UHJLVWHU RI WYBNYRE B GDWD LQWHJUDWLF
DFFUHGLWHG OHGLDWRUV $GMXGLFDWRUV DQG

$UELWUDWRUYV VSHFLDOL]HG OQ6WKNZPY¥HOWRROV DQG 6\VWHPYV '
HOYLURQPHQW 3URYLGLQJ WRROV IRU DXWRPDW

FRVW SODQQLQJ DQG SRVW FRQV

$'5 $GYLVRU\ IRU &RQWUDFWYV
5HYLHZLQJ DQG DGYLVLQJ RQ GfU343W H8PIv R 2XWHOR )6 % 17
FODXVHV LQ FRQVWUXFWLRQ FRGWUBBFBV8F96)=-2+ (-:-7-32

9$/8( )25 021(< 910 $66(660(17 $'5 75%,1,1* 352*5$06

6(59,&(6 ., J)RXQGDWLRQDO &RXUVH LQ $'5 I

, 9

910 $XGLWYV DQG 5HYLHZV 6XUYH\RUV
3HUIRUPLQJ FRPSUHKHQVLYH, UBYRHEVVWRIRQDO &HUWLAFDWH LQ
LQIUDVWUXFWXUH DQG FRQVW USE RLLR QDSWLRROH EQ/ & R\QGR/ W U X F W L R
GHWHUPLQH HFRQRPLF HIAFLHGWYDQBHIGI THMALIQMH XV &RQVWU
RI UHVRXUFHV $GMXGLFDWLRQ
,9 ODVWHU FODVVHV LQ 1HJRWLDWL

3XEOLF 3ULYDWH 3DUWQHUVKLS$YRBBGDFH 7THFKQLTXHYV
$QDO\VLYV 3URYLGLQJ LQGHSHQ&RI@WLOMRXV 3URIHVVLRQDO 'HY
DVVHVVPHQWY WR VXSSRUW 333 RBWRFKR$HP RQWLVGEWH &DVH 6W
SURMHFW AQDQFLQJ GHFLVLRQV

910 75$,1,1* 352*5$06
3URMHFW )HDVLELOLW\ DQG (LY DIOXIDQWLEBQ H\HRY IOFHWXH IRU ORQH\
&RQGXFWLQJ FRVW EHQHAW D QBORFXW HPH G W \FOH
FRVWLQJ DQG SHUIRUPDQFH LRHIB\QOLHHREHDIW $VVHVVPHQW LQ 3X

3URMHFWYV
%HQFKPDUNLQJ DQG (FRQRPLA BBISHRLAVDHO &RVWLQJ DQG 6XVWDL



(YDOXDWLRQ $'',7,218/ &$3%&,7< %8,/ ,1* $1°
LY 910 7THFKQLTXHV LQ 333 )UDPHBBRYNGV 6(59,&(6
Y 4XDQWLWDWLYH 5LVN $QDO\VLV, QRWHYIQVKLSY DQG OHQWRUVKLS
'"HWHUPLQDWLRQ LQGXVWU\ H[SHUWV LQ $'5 910 T
$QDO\WLFV
&267 '$7% 352&(66,1* 75%,1,1*
352*5$06 LL $FFUHGLWDWLRQ DQG &HUWLAFD
L 'LJLWDO &RVW ODQDJHPHQW 7RBORIDIYELARINAED FRRPSOHWLQJ VS
3URAFLHQF\ HJ &RVW; &DQG\ %,0
LL &RQVWUXFWLRQ 'DWD $QDO\WLEWQDRDBO5BRBRUMUHIFHY DQG 5HVH
7HFKQLTXHYV VKDUH LQQRYDWLRQV AQGLQJV
LLLDWDEDVH 'HVLJQ DQG ODQDJHPHQW IRU &RVW
,QIRUPDWLRQ LY 3BDUWQHUVKLSYV ZLWK $FDGHPLF
LY 'DWD 'ULYHQ (VWLPDWLQJ DQG BWHRGH¥WLRGDO %RGLHV IRU MRL(
ORGHOOLQJ FXUULFXOXP GHYHORSPHQW
Y *,6 DQG 5HPRWH 6HQVLQJ IRU &RVW 'DWD
&ROOHFWLRQ DQG $QDO\VLV
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YPIX REXNMWTYXWSPYXMSR %(6 6WIEGBL ERHZMWBW]ZMGIW

7TIVZMGIW ¥ SHVHDUFK RQ HPHUJLQJ YDOXDW!

+
+

BURYLVLRQ RI H[SHUW ZLWQHV\SBBSHHMNYWELMARLMRIPRGY DQG ODQC
VHUYLFHV LQ YDOXDWLRQ UH©® DRRIDE FG LD/GKIWHRW\ VHUYLFHV IRU .
OHGLDWLRQ LQ PDWWHUV FRQFRBUbLYBYWB /G WRIRYWOWHKROGHU
YDOXDWLRQ UHQW UHYLHZV D& IFKODIMROWRPREG VWDQGDUGYV
FODLPV f ([HFXWLRQ RI IHDVLELOLW\ VWXG
1HJRWLDWLRQ VXSSRUW IRU FRP¥XBVRBHNQWYV IRU GHYHORSPHQ\
DFTXLVLWLRQ HPLQHQW GRPDLQ LVVXHV DQG

FRPSHQVDWLRQ SURFHVVHYV YWBXK ERHEG M P MEREIW | R X

¥ $GYLVRU\ VHUYLFHV RQ HIAFLHQ\

:EPYBVISR] :J1 7I1VZMGIW FRPPHUFLDO UHVLGHQWLDO DOQ¢

&RQGXFW RI LQGHSHQGHQW YDOXNRWHRY IDKGLWYV IRU
ERWK SXEOLF DQG SULYDWH tHAWHRF\FSWHR FR¥WNVQVRD QG PDQDJHF
HYDOXDWH HFRQRPLF YLDELOLWQKDQFH SURSHUW\ DVVHW YDOX

([HFXWLRQ RI FRVW EHQHAW D Q®OHPAVHOWDWF\ LQ VXVWDLQDEOH
LQIUDVWUXFWXUH DQG UHDO H\SWDWWLGEHYHORSPHQWYV

$VVHVVPHQW RI LQYHVWPHQW UHWXUQV DQG
VXVWDLQDELOLW\ RI SURSHUW! ESRIYEKHEMRNVEW ERH 'SQTPMERGI

f "HYHORSPHQW DQG SURPRWLRQ R
(EE ASGIWWHERHREP]XMGW FRQVLVWHQW ZLWK LQWHUQDWLF
&HQWUDOL]HG PDQDJHPHQW RI PHBO/WPWEBWHGHYQG ODQG
GDWD LQFOXGLQJ SURSHUW\IGRWPEOVBYFBIQIBXGLWY WR HQVXUF
WUDQVDFWLRQ UHFRUGYV *K,6 DQG JOREDO YDOXDWLRQ SU
,QWHJUDWLRQ RI *HRJUDSKLF}, QQRURR MW LR 6 M\ZWIHPE HQKDQFHP I
*6 IRU SURSHUW)\ PDSSLQJ DQSURFBHEGXDBY WR UHAHFW HPHUJL
DQDO\WLFV SUDFWLFHV
ODUNHW UHVHDUFK WUHQG IRUHFDVWLQJ DQG DQDO\VLV
RI SURSHUW\ PDUNHW G\QDPLFYMKEWXBTIVX|SPYXMSRW

f PSOHPHQWDWLRQ RI GLIJLWDO S¢
NS IWWM SERMRMRKH '"ETEGM X] GDWDEDVHV IRU SURSHUW\ DVVH!

&Y MPHMRK f QWHJUDWLRQ RI SURSHUW\ YDO>

s

'"HOLYHU\ Rl VSHFLDOL]HG W U D LEQLRRGIHYGODRQN PIGR$ @ LVWUDWLR
RQ PRGHUQ YDOXDWLRQ WHFKQIHYHO/R $MEXWVRU\GLILWDO ZRUN A
VWDQGDUGY DQG JOREDO EHV VS SROFWUFMMIDQVDFWLRQV DQG (

&HUWLAFDWLRQ SURJUDPV LQ YDOXDWLRQ HVWDWH
PDQDJHPHQW DQG SURSHUW)\ L® R H WM R RMVKS/AQ DER & L0/

&RRUGLQDWLRQ RI &RQWLQXRKYVIUERIMEREIR QDO

'HYHORSPHQW &3' SURJUDPVIIRRPUVCFENWNEIYRQFHUYLFHY WR LPSH
VWDNHKROGHUV DQG HIAFLHQF\ LQ ODQG DGPLQL)

¥ QWHJIJUDWLRQ RI YDOXDWLRQ GD



LQIRUPDWLRQ VIVWHPV WR HQKDBERWRIOQFRDAEHG DVVHWYV
GHFLVLRQ PDNLQJ 'SVTEX )WBXK 1E REIKQ IR XE R H
3URPRWLRQ RI VHFXUH DFFHVUNLESIH) MREGMARD QVSDUHQW
GLILWDO ODQG UHFRUGYV PDQPIHRHRWSVWHNHRVOG LPSOHPHQWD'
HVWDWH PDQDJHPHQW SROLFLHV
(ERKIRTCIE BER HCILREVAMPSMES RESS R I RN DG P e B ROV RIUN A B
I1HIJRWLDWLRQ DQG DGYLVRU\ VXRYRMUWOIRRI PDQDIHPHQW
FRPSXOVRU\ ODQG DFTXLVLWLRQV DQG FRPSHQVDWLRQ

IUDPHZRUNYV TTS\BVYWQEVERH
'"HYHORSPHQW DQG LPSOHPHQlVEIQ‘MbIﬂQxRI

SHVHWWOHPHQW SFWLRQ 30DRVy IR, 3H RNV FYUVIERS 1rRU HIIE
SHUVRQV ODQG JRYHUQDQFH

ORQLWRULQJ DQG HYDOXDWLRQ R ARG\ DI X ¢ LY F RS rRIuDP Y W

SURMHFWYV FXVWRPDU\ ODQG DXWKRULWLHV

PEXBX]EPYEXMSRW 7KHVH VHUYLFHV SURYLGHG E\ WK
9DOXDWLRQ VHUYLFHV IRU UDM BQ I ASPOUPREHM PKIORQFH WKH HIIHF
VXSSRUW IRU WD[ DGPLQLVWWIHWLRRAVWDLQDELOLW\ RI WKH *K,6
3UREDWH YDOXDWLRQV DQG RMAKBUROF LD O%KUH TKGIBUM G ROH DV L
SURSHUW\ DVVHVVPHQWV SURIHVVLRQDO VXUYH\LQJ SUDFWLF
*KDQD DQG WKH EURDGHU UHJLRQ

*MI\H % W WM XE R EIKQ | R X

JLIHG DVVHWYV UHJLVWHU GHVLJQ DQG DVVHW FRGLQJ
VHUYLFHV

$GYLVRU\ VHUYLFHV IRU VI\VWHPDWLF WUDFNLQJ DQG



= W=
& DA

T4 CENTER




AT

o 4
; ;

S




7 K W1 BE®DAARH. QRQ
|R U %KE(l%&?,Zl
“K,6 &(RI(5(28((; |l
$'5 $B0B&(66,1H

6858% 18%30%5+%685000%$18(/ %$268592+1 685926 (3+ 6859:(6,
<(, %$))285 $)%.3 '$'=,( 2:868%+ '$3. $5(
)*K,6 &KDLUPKQ6 OHPEHOSK,6 OHPEHO*K,6 OHPEHUK,6 OHPEHU



*K D Q DW,IQNX W LRRWR | 6 X U
$QMDFR @W GVD @GVX® KRERXWW K /ABEDR $
3 2 %R3 $FUD
7HO 2
( PDLO HBWUHPW BJKKV RU



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18

