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,QIRUPDILRQ FRQIDLQHG LQ WKLV UHSRUW PD\ QRIl EH XVHG ZLIKRXII IKH SULRU FRQVHQII R1 IKH FOLHQW

&RYHU 3KRIR 7H 5RIR R = DLUHZD /DNH )RUVNIK ZLIK D FADQR EDFIHULD0 EORRP LQ SURJUHW YLHZHG IURP IKH - LQIRFK
5RDG  -DQXDU\
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$Q RQJIRLQJ UHSRUI VHULHV FRYHULQJ FRPSRQHQIV RI WKH = DLUHZD SHVHDUFK 3URJUDPPH KDV EHHQ
LQUILDIHG LQ RUGHU WR SUHVHQW SUHOLPLQDU\ UHVHDUFK I1LQGLQJV GLUHFIO\ IR NH\ VIDNHKROGHW  7KH
LQHQILRQ LV KD WKH GDID  ZLWK EULHI LQIHUSUHIDILRQ FDQ EH XVHG E\ PDQDJHWV HQYLURQPHQIDO JURXSV
DQG XVHW RI UHVRXUFHV IR DGGUHWV VSHFLILF TXHVILRQV KD PD\ UHTXLUH XUJHQW DIHQILRQ RU PD\ 1D
RXIVLGH WKH VFRSH RI IRUPDO SXEOLFDILRQV

= H DQULFLSDWH KD SURYLGLQJ DFFHW IR HQYLURQPHQIDO GDID ZL00 IRVIHU D FROODERUDILYH SUREOHP
VROYLQJ DSSURDFK WKURXJK WKH VKDULQJ RI ERIK ,QIHJUDIHG &DIFKPHQHI ODQDJHPHQN DQG SULYDHHO\
FROOHFIHG LQIRUPDILRQ = KHUH DSSURSULDIH WKH LQIRUPDILRQ ZL00 DOVR EH SUHVHQIHG IR VIDNHKROGHUV
#KURXJIK TRWRZ XS PHHILQJV GHVLIQHG IR HQFRXUDJH IHHGEDFN GLVFXWLRQ DQG FRRUGLQDILRQ RI
UHVHDUFK RENHFILYHV
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6XPPDU\

7KH EHGURFN RI WKH = DLUHZD FDIFKPHQI FRPSULVHV EDVDOILF YROFDQLF URFNV RI IKH Ol
+HUEHU  $NDURD DQG ~LDPRQG +DUERXU 9OROFDQLF *URXSV /RHW GHULYHG IURP
JUH\ZDFNH VRXUFH URFNV UHZRUNHG ORHW DQG PL[HG YROFDQLF 0RHWV FROOXYLXP PDQI0HV
KH PLG DQG 0RZHU VORSHV R lIKH FDIFKPHQIl

7KH FRPSOH[ VRLO SDUHQIl PDIIHULDO FRPSRVLILRQ UHIOHFIV IKH YDULDILRQ LQ EDVHPHQI URFN
NSH UHIHQILRQ RI 0RHW RQ VORSHV DQG IIKH PL[LQJ RI EDVDOILF FRUOXYLXP DQG UHZRUNHG
ORHVV 6RL0 SDUHQW PDIHULDOV UDQJH IURP SULPDUN\ (RHW ORHW FROOXYLXP  ZHDWKHUHG LQ
VLIX EDVDOILF EHGURFN PL[HG O0RHW YROFDQLF DQG YROFDQLF O0RHW FRUOXYLXP DQG OLPLIHG
DUHDV RI DOOXYLXP IURP UHZRUNHG ORHW DQG EDVDOILF URFNV *UH\ZDFNH JUDYHOV DQG
VDQGV IRUP KH 0RZ HOHYDILRQ FDIFKPHQW SHULPHIHU LQ IKH VHDZDUG VRXIKZHWII

SHSUHVHQIDILYH DQDO\VHV RI WKH PDLQ EDVDOILF YROFDQLF EHGURFN JURXSV LQGLFDIH WKDI RQ
D IRIDO DQK\GURXV EDVLV 3 2 0HYHOV UDQJH IURP IR ,Q FRPSDULVRQ
HTXLYDOHQI 3 2 0HYHOV IRU IKH PRUH DFLGLF JUH\ZDFNH URFNV IKH SULPDUN\ VRXUFH RI IIKH
ORHW GHSRVLIV LQ IKH FDIFKPHQI UDQJH ILRP RQO\ IR

%DVDOILF VRLO SDUHQW PDWHULDOV DQG SDUHQW PDHHULDOV GRPLQDIHG E\ EDVDOILF FRUOXYLXP
KDYH EHIZHHQ DQG  WLPHV PRUH IIRID0 3 DQG HIHPHQIDO 3 WKDQ WKH JUH\ZDFNH GHULYHG
ORHW GRPLQDIHG VRLO SDUHQI PDWHULDOV 7KH O0HVV VLIQLILFDQN GLIHUHQFH REVHUYHG IRU $K
KRULJRQV DQG  WLPHV UHVSHFILYHO\ FRX0G EH GXH IR THUILOLVHU DGGLILRQV

7KH UHODILYH FRQIULEXILRQ RI VHGLPHQI DQG UXQ RII 1URP WKHVH YDULDEOH OLVKRORJLHV DQG
VRLO SDUHQW PDHHULDOV FRX0G EH IXUIKHU LQYHWILIDIHG

,QIWRGXFILRQ

7KLV UHSRU LV SDUI RI D 0DUJHU VIIXG\ IR LGHQILIN IKH PDLQ VRXUFHV Rl SKRVSKRUXV LQ /DNH
= DLUHZD

/DNH = DLUHZD LV D FRDVIDO ODNH ZKLFK RFFXSLHV IIKH O0RZHU SDUN RI IIKH ZLWOH SLYHU
YDOOH\ LQ WKH VRXWKHDVW RI1 %DQNV 3HQLQVXOD 7KH ZLMOH SLYHU FDIFKPHQW FRYHW
DSSUR[LPDIHO\ NP DQG OHV DRQJ D 1(6:= D[V ,# LV VKDSHG ONH DQ
DP SKLIKHDIUH QDUURZLQJ Dl IKH VHDZDUG HQG ZKHUH Lif LV LPSRXQGHG EN WKH QRUIKHDVIHUQ
HLIHQVLRQ RI WKH - DLIRUHWH EDUULHU VSL#Y 6RRQV Hii DO 6RRQV

7KH FDIFKPHQI LV ERXQGHG E\ VIHHS IR YHU\ VIHHS KL00 VORSHV RI IIKH GLVVHFIHG $NDURD
ORIFDQR  6HZHI0 Hil DO (OHYDILRQ UDQJHV IURP QHDU VHD OHYHO IR P RQ Ol
6LQFIDLU  $YHUDJH UDLQIDO0 YDULHV IURP PP DIl %LUGILQJIV )DI LQFUHDVLQJ VIR

PP LQ IKH 2NXIL 9DWH\ DQG DSSUR[LPDIHO\ PP LQ IIKH KHDGV RI WKH ZHVIHUQ
YDOOH\V 1HZ =HDODQG OHIHRURIRJLFDO 6HUYLFH

7KH SRIHQILDO SULPDU\ VRXUFHV RI SKRVSKRUXV IR IKH 0DNH LQFOXGH
%HGURFN  lIKH EDVDOILF YROFDQLF URFNV RI WKH OW +HUEHUI $SNDURD DQG ~LDPRQG
+DUERXU OROFDQLF *URXSV
6RL0 SDUHQN PDIHULDOV 1URP ZHDIIKHUHG LQVLIX EHGURFN $1 > (RHW GHULYHG IURP
JUH\ZDFNH SDUHQIl URFNV
7KH DSSOLFDILRQ RI SKRVSKDIILF THUILOLVHU
1 XIULHQW F\FOLQJ WKURXJK IKH HFRVAVIHP DQG HURVLRQ GHSRVLILRQ RI SDUILFXODIH 3
LQIR iKH ODNH
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%HGURFN PDWHULDOV

7KH EDVHPHQW URFNV RI WKH FDIFKPHQI FRPSULVH SUHGRPLQDQIO\ 0DYD [0RZV DQG
S\URFODVILF GHSRVLIV - ZLIK PLQRU GLNHV DQG SOXJV RI IKH OW +HUEHUI $NDURD DQG
”IDPRQG +DUERXU OROFDQLF *URXSV 6HZHW Hi DO 6HZHW = HDYHU

7KHVH YROFDQLF URFNV DUH GRPLQDQIO\ RI PLOGO\ DONDOLF iR HUDQVLILRQDO WKHOHLLILF
FKHPLVIUN DQG ZRX0G EH 0DEHOOHG DV EDVDOILFY LQ D JHQHUDO VHQVH

7KH ROGHU OW +HUEHUN 9ROFDQLF *URXS URFNV O \HDW ROG  FURSRXI LQ WKH
ZHVIHUQ FDIFKPHQI 7KH\ LQIHUVHFI iKH ZHVWIHUQ VKRUHOLQH Dif DSSUIR[ O DQG
RFFXS\ IIKH 0RZHU  RI WKH VORSH WKURXJK IR IKH PDLQ VSXU EHIZHHQ 2SXDNRX — +LXLND
DQG +XNDKXND 7XURD VIUHDPV )LIXUH

7KH OW +HUEHUI OROFDQLF *URXS URFNV FRQVLVIFRI

2UIRQ %UDGOH\ )RUPDILRQ KR
-QREEN\ DQG FROXPQDU NRLQWIHG EODFN S\UR[HQH ROLYLQH-SODJLRFODVH SK\ULF DQG
DSK\ULILF  KDZDLLIH ~ 6XERUGLQDIH  S\UR[HQH ROLYLQH—SODJLRFODVH ~ SK\ULF EDVDON
,QIHUEHGGHG \HOORZ EURZQ PDWLYH IR VIUDILILHG YROFDQLF EUHFFLD ODSLOOL X1l DQG
ILQH UXII

2YHUIDLQ EN WKH 3RUI ZHY\ )RUPDILRQ KS
&RIXPQDU IRLQIHG JUH\ EODFN DSK\ULF KDZDLLIH 0DYD 10RZV DQG IHHGHU GLNHV ZHW
FRPPRQ RILYLQH SK\ULF EDVDOI DQG SODJLRFIDVH SK\ULF PXJHDULIH 5HG EURZQ
PDWLYH WX11 DJJORPHUDIH DQG ZHIGHG WX11

7KH RYHUONLQJ $NDURD ORIFDQLF *URXS URFNV O \HDW FURS RXI LQ WKH QRUIK
HDWW ZHWIi DQG VRXIKHUQ UHJLRQV RI WKH FDIFKPHQI 7KH VN\OLQH ULGJH IR WKH QRUIK DQG
#KH XSSHU Rl #KH QRUIKZHVIHUQ ERXQGDU\ VORSHV DUH IRUPHG IURP WKH \RXQJHU Ol
6LQFIDLU DQG 7H 2ND )RUPDILRQV RI IKH $NDURD 9RIFDQLF *URXS URFNV

7KH $SNDURD 9RIFDQLF *URXS URFNV FRQVLVII RI

JUHQFK +L00 )RUPDILRQ DI
7KH QRUIKHDVH IR VRXIKZHWIHUQ KDOI RI WKH FDIFKPHQW LV IRUPHG RQ )UHQFK -+L00
JRUPDILRQ URFNV 7KLV IRUPDILRQ LV FRPSRVHG RI EOXH EIDFN PHGLXP IR ILQH
JUDLQHG FOLQRS\UR[LQH ROLYLQH SODJLRFODVH SK\ULF DQG DSK\ULF KDZDL{{H 0DYD 10RZV
OLQRU EDVDOI PXJHDULIH EHQPRUHLIH DQG WDFK\IH 7XI1 DJJORPHUDIH UDGLDO GLNHV
HQGRJIHQRXV GRPHV DQG EXULHG WX1I FRQHV

OVl 6LQFIDLU )RUPDILRQ DP
7KH QRUIKZHWIHUQ VN\OLQH VORSHV DUH IRUPHG IURP IIKH \RXQJHU OW 6LQFIDLU DQG 7H
2ND )RUPDILRQV 7KH Ol 6LQFIDLU IRUPDILRQ FRPSULVHV FROXPQDU IIRLQIHG EOXH
EODFN PHGLXP JUDLQHG SODJLRFODVH S\UR[HQH ROLYLQH SK\ULF DQG DSK\ULF KDZDLIH
0DYD 10RZV DQG D IHHGHU GLNHV

7H 2ND )RUPDILRQ DH
)ORZ EDQGHG EOXH JUH\ iR EODFN ILQH JUDLQHG DSK\ULF KDZDLiiH DQG EDVDQI 0DYD
I0RZV OLQRU VFRULDFHRXV #XI1 DIJORPHUDIH DQG EHQPRULIH

LIQHRXV URFNV FRQIDLQLQJ UHODILYHON 0DUJH FUNVIDOV VHI LQ D ILQHU JUDLQHG JURXQGPDVWY
ILQH JUDLQHG LQIHUPHGLDIH YROFDQLF LIQHRXV URFN

OD\
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JLIXUH  *HRORI\ RI ODNH = DLUHZD FDWFKPHQI 1TURP 6HZH00 Hif DO

7KH ZLDPRQG -+DUERXU 9OROFDQLF *URXS URFNV IR O \HDWV RXWFURS LQ
UHWULFIHG  DUHDV LQ WKH = DLUHZD FDIFKPHQI  GIRGGDUI %DVDOW FDSV 7ULJ 66
1 7KH *LDPRQG +DUERXU ORIFDQLF *URXS FRQVLVIV RI

GIRGGDUN %DVDOH GV
&ROXPQDU IRLQIHG  JUH\ WR EODFN ROLYLQH SN\UR[HQH SK\ULF EDVDQLIH IR KDZDLLIH
0DYD I0RZV DQG YHIl SOXJV

OD\
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= KROH URFN FKHPLWU\ RI WiKH EDVHPHQU URFNV
SHSUHVHQIDILYH DQDONVHV RI WKH PDLQ YROFDQLF EHGURFN JURXSV DUH JLYHQ LQ 7DECH

IRP 6HZHI0 = HDYHU 6DP SRV DQG  DUH UHSUHVHQIDILYH RI lIKH
URFNV RXIFURSSLQJ LQ IKH = DLUHZD FDIFKPHQI 2Q D IRIDO DQK\GURXV EDVLV 3 2
OHYHOV UDQJH IURP IR 7KHVH OHYHOV ZRX0G EH FRQVLGHUHG QRUPDOf IRU EDVLF

YROFDQLF URFNV ZLIK DQ DEXQGDQFH RI IHWRPDJQHVLXP PLQHUDOV )RU FRPSDULVRQ
HTXLYDOHQI 3 2 (OHYHOV IRU WKH VLIQLILFDQHON PRUH TXDUI] ULFK 1HZ =HDIDQG JUH\ZDFNH
URFNV IKH SULPDU\ VRXUFH RI WKH ORHWW GHSRVLIV LQ IIKH FDIFKPHQI UDQJH IURP RQI\

IR 7 LFNVRQ

7DEOH  SHSUHVHQIDILYH ZKROH URFN PDIRU HOHPHQW DQDONVHV IURP 6HZHW = HDYHU

4 XDIHUQDUN * HSRVLIV
8SSHU 4XDIHUQDUN GHSRVLIV. RI' WKH &KULWIFKXUFK )RUPDILRQ FRQVLVI Rl ORHW DQG
YROFDQLF GHULYHG VHGLPHQIV 7KH PDLQ UHIROLIK INSHV UHFRJIQLVHG DUH

SULPDU\ ORHW

ORHW FRUWXYLXP YROFDQLF FRPSRQHQH

PL[HG GHSRVLIV Rl 0RHVV FROOXYLXP DQG YROFDQLF FROOXYLXP

YROFDQLF FROIOXYLXP DQG DOOXYLXP ORHVV FRPSRQHQ!

UHVLGXDO YROFDQLF UHJROLIKV 7UDQJPDU  &XIOHU

7KH VLPSOLILHG GLVIULEXILRQ RI ORHW{  DQG DERYH DQG YDOH\ ILOO GHSRVLIV.  DQG
DUH VKRZQ LQ )LIXUH
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