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H [_hek” Mek o[h R'pos p [k_ MekllkodqaékR plro”"p

FIh_ Ee h_px Mek o[h R plroopedlDOMR= ]Jv Im

'"HFHPEHU '"HFHPEHU
7TRQQHV *UDGH *ROG TRQQHV *UDGH *ROG

*ROG &DWHJIRU\ ow J W N R[] ow J W NR]
&RQWLQXLQJ RSHUDWLRQV
$XVWUDOLD
*UX\HUH OHDVXUHG DQG ,QGLFDWHG

,QIHUUHG
*UDQQ\ 6PLWK OHDVXUHG DQG ,QGLFDWHG

,QIHUUHG
6W ,YHV OHDVXUHG DQG ,QGLFDWHG

,QIHUUHG
$IJQHZ OHDVXUHG DQG ,QGLFDWHG

,QIHUUHG
6RXWK $IULFD
6RXWK '"HHS OHDVXUHG DQG ,QGLFDWHG

,QIHUUHG
*KDQD
7DUNZD | 23 OHDVXUHG DQG ,QGLFDWHG

,QIHUUHG
7DUNZD | 63 OHDVXUHG DQG ,QGLFDWHG

,QIHUUHG m m m m
7RWDO 7DUNZD OHDVXUHG DQG ,QGLFDWHG

,QIHUUHG
&KLOH DQG 3HUX
6DODUHYV 1RUWH | &KIDO/KUHG DQG ,QGLFDWHG

,QIHUUHG
&HUUR &RURQD | 3HHPOVXUHG DQG ,QGLFDWHG m m m

,QIHUUHG m m m m
7TRWDO FRQWLQXLQUHRYXUBWLR@QY ,QGLFDWHG

,QIHUUHG
([LWLQJ RSHUDWLRQV 'DPDQJ
*KDQD
'DPDQJ OHDVXUHG DQG ,QGLFDWHG

,QIHUUHG
&RQWLQXLQJ DQG H[LWLQJ RSHUDWLRQV
7TRWDO $XVWUDOLDOHDVXUHG DQG ,QGLFDWHG

,QIHUUHG
7TRWDO 6RXWK $IULEFBDVXUHG DQG ,QGLFDWHG

,QIHUUHG
7TRWDO *KDQD OHDVXUHG DQG ,QGLFDWHG

,QIHUUHG
7TRWDO &KLOH DQG BHDMXUHG DQG ,QGLFDWHG

,QIHUUHG
7RWDO *ROG )LHOGOMHDVXUHG DQG ,QGLFDWHG

,QIHUUHG

'"HFHPEHU '"HFHPEHU
7TRQQHV *UDGH 6LOYHU 7RQQHV *UDGH 6LOYHU

6LOYHU &DWHJIRU\ ow J W N R[] ow J W NR]
Bdeh”

6DODUHYV 1RUWH OHDVXUHG DQG ,QGLFDWHG

,QIHUUHG
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Aoltkae h_p "umhlo[gelk

Aoltkae h_p "umhlo[qgelk prpg[ekp [k_ coltp Mek o[h R plro”*"p [k_ Mek o[h R'p'os ' p ]v ’F\?f(rsmtl)sd%ieé

rm_[q _ c' Ihlce”[h ekqg omo 'q[gelkp¢ Mek o[h R plro”r” jl_"hp¢ [k_¢ td k tf[oo[kg _¢ Mekdd[heR" pee
[ppejeh[q _ ekql peq” _[q[llp'p [k_rp _ ek Mek o[h R plro~" “pqgej[gelke td 0" _oehhekcﬁef’kﬁ%sphgdlf/—e
"h[ppeae™[qelk¥ R plro~'p

FIh _ Ee h_px Joltkae h_p pgo[g'cv g[oc 'gp jek” hea” ‘uq kpelk [k_ coltgd la Mek o[h Aoltkae ' h_p

"pq[l]hepd’_ jekekc _epqoe”qgp qgdolrcd [ ][h[k”®"_ molco[jj la «e= "[ohvédpqg[c qg[oc g ¢_ ﬂﬂtlg[,qelltu

_'s'himj kg _oehhekc gl [_s[k”" k'[o&g o] molpm ~qp¥ Fo' "kae h_p
‘umhlo[gelk

umhlo[qgelk Is'ose’t F'lhlce”[h

.Q *ROG )LHOGV FRPPLWWHG 86 P WR EURZQDGHOBGR/QMEBR A UDULIORQ QJ DQG WDUJHWHG JHRWHFKQLFDO,GULC
DOORFDWLQJ 86 P WR :LQGIDOO DQG GULOOH®WWPLQEQRWDOUWNWSBHWWROLR 6RXWK RI :UHQFK /,% KRQHM $URF
ORVW LQYHVWPHQW RFFXUUHG LQ $XVWUDOLD VXUIROHRBIHG E\@RDQ®GD ZLWK SODQV WR DFFHOHUDWH, GULO Ol
DQG &KLOH ZHGJH DQG EUDQFK KROH PHWKRGV WR EURDGHQ GDWR RRYHUDJ
@rpqolhel XSGDWHYV DQG VWXGLHV

Td® [kkr[h jek

$'*UX\t LQWHQVLYH GULOOLQJ FRQWLQXHG WR Fd[kikxDpwH XQGHUJURXQG mh[kkekc AvA
RSSRUWXQLWLHYV DQG FRQGXFW WUDGH RII VWX g\ghh\) @B R¥ WM (HoF\WERLB B  IRIHR SOWZHG XS RQ KLJK SULRULW\
FXWEDFNV 7KH GULOOLQJ DLPV WR LQIRUP D IXWXHH 3REKHARYEBPHWRN¥WEK GV DQG WHVWHG H[WHQVBRQM R i NQR

$'*UDQQ\ ¢ GULOOLQJ WDUJHWHG GRZQ GLS DQ L Y cls ok[k~
:DOODE\ GHSRVLW ZLWK RQJRLQJ DGYDQFHPHQWWIDE)%;‘%?[ \%W JQ'REkD FRF%bg'DLQOFOH DZ?a”E'[F;NXHUQ;SLSQ R Q?ZS
LQILOO ZKHUH QHFHVVDU\ WR HQDEOH FRQYHUVL %Uegg %IB*VKLB% &P eqelBI Pt

$'6W , GULOOLQJ SURJUHVVHG DFURVV WKH ,Q%g\;ﬁEOH XQGHUJURXQG FDPS @rpgofhe]
LQFOXGLQJ ,QYLQFLEOH 'HHSV DQG 6RXWK ZLW HYHUDO DUHDV UHPDLQLQJ RSHQ
DW GHSWK :RUN DW 6DQWD $QD DGYDQFHG WK $MQ®DIUG YV JE® BB® LH 60O WIVREYOWLHY ZHUH UH DVVHVVHG DQG G
GULOOLQJ DQG GULOOLQJ ZLOO FRQWLQXH LQWWF DO HRODWEE LFRIODHERKRE) DG DRTNEWVQFOXGLQJ JHRSKNWAFAE B
DQG PLQH SODQQLQJ RSWLPLVDWLRQ S5HJLRQDOHIKPVWVLIQE RGO HE HRMHQSWRWMISHFW DQG H[WHQVLRQV RI NQRZQ

JHRFKHPLFDO GDWDVHWV XVLQJ VIVWHPDWLF DPURKRUR @WIDOOURYY 5HVXOWV DUH XQGHU UHYLHZ DQG @KDO JIXLGH
SURJUDPPHV IRU

$'$JQ+ ODXQFKHG D PXOWL \HDU SURJUDPPH HPSKDVLVLQJ Bdeh' [k_ P'o
LGHQWLI\LQJ DQG GHOLQHDWLRQ RI QHZ WDUJHRWIDORQJ ZLWK RQJRLQJ GULOOLQJ WR

GHILQH HIWHQVLRQV RI PDMRU RUHERGLHV DW gRgqRRQR R OV IPRPRFXVHG RQ SURVSHFW HROXDWLRQ
SHGHHPHU 6HYHUDO RUH JRQHV UHPDLQ RSHQ RV GHIWk PXoGURAO DFEBYY oL 0J -
LPSURYHV

Srmmh’j kqg[oV
ekaloj[gelk
IRFXVHG SULPDULO\ RQ LQILOO DQG GHI|

Slrqd @aoe”| Bk
. $WL%/GID(G)KDLOOL LQ

$SVURXWK '"HHSORUDWLRQ DQG UHVRXUFH GULOOERW ¥/ RX I WIR WBPHEVKWEHP LOHUDOLVDWLRQ HOYHORSH WR VXS

8SSHU (OVEXUJ )RUPDWLRQ HQKDQFLQJ JHRORJLBRPEPZHRWHEHWRER BERVVLEOH IXWXUH OLQHUDO 5HVRXUFH D

UHVRXUFH EORFN PRGHOV WR XQGHUSLQ PLQH SRDPRQQ¥Q JRRMIKHNL *R@I ) " blcv LQOWHQGY WR LQFRUSRUDWH \

XQGHUJURXQG GULOOLQJ VWUDWHJI\ HPSOR\HG 9RQE REIFPB-@WE\BRHEKEBAHM do%®¥BJ LQWR LWV OLQHUDO 5HVRXUF]
HVWLPDWHY DIWHU WKH XSGDWHG IHDVLELOLW\ VWXG\ DQG UHTXI
SURMHFW DSSURYDO SURFHVVHV DUH FRPSOHWH

Aoltkae h_p [k_ "umhlo[gelk "um 'k_eqro’

J

'"HFHPEHU "HFHPEHU

&RXQWU\ OHWUHWRVW 86 P OHWUHV&RVW 86 P

$XVWUDOLD

BRXWK $IULFD

*KDQD

3HUX m
&KLOH

&DQDGD

7RWDO *ROG )LHOGYV

1RWHV

Xx &RVWV LQ 86 'ROODUV IRUHLJQ H[RKDQ&H 586 ¢ EDVLYRWH WKHVH DUH DYHUDJHV IRU WKH \HDU

X ([SHQGLWXUH LQFOXGHV QRQ GULOOLQJ LWHPV HJ JHRSK\VLFV DQG DGPLQLVWUDWLRQ
7KH \HDU RQ \HDU PHWUHV GULOOHG KDYH LQFUHDVHG VLJQLILFDQWO\ LQ $XVWUDOLD ZLWK GLDPRQG GULOOLQJ WDUJHWLQJ WKH H[WHQVLRQV WR N
DQG 2FWREHU WR 'HFHPEHU
7RWDO H[SHQGLWXUH ZLWKLQ WKH :LQGIDOO SURMHFW ERXQGDU\ RQO\
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Aoltkae h_p "umhlbfe&rk _

Folrm Is ose”

“umhlo[gelk Irghllg

7KH EURZQILHOGY H[SORUDWLRQ DQG UHVRXUFH GHYHORSPHQW SURJUDPPHV UHLQIRUFH WKH *URIXSp\e IRUMBIQ
LQFOXGLQJ :LQGIDOO RI 86 P 86 P 3URJUDPPHV SULRULWLVH UHSODFLQJ SURGXFWLRQ GHROHWELRQ[kDC
SULRULW\ WDUJHWV LGHQWLILHG WKURXJK PXOWL \HDU GDWD DQDO\VLV Mek o[h

R plron®
@rpqof[he| Fd[k[ @
*UX\HUMKH XQGHUJURXQG GULOOLQJ SURJUDP P HDPD®QAIQRR B V8 IORUD W RRIQLVOSODQ@HG IRU JLYH!( Aoltkae h_p

H[WHQG XQGHUJURXQG PLQLQJ SRWHQWLDO D QBKWXSIS®RK W RVWKGH RYHDRWPNM QWDRRVRAD QD LQ $SUL  umhlo[gelk

IXUWKHU RSHQ SLW FXWEDFNV $ ILYH \HDU H[SORUDWLR?_'VWUDWHJ\ ZLOQ EH . .
HVWDEOLVKHG DFURVV WKH H[SDQGHG WHQXUH7D NZOQGHUJURXQG GULOOLQJ DW .RWWUDYHUFK\ ZLO® "EHeUHd YpL

SURRI Rl FRQFHSW UHVXOWV ZLWK GULOOLQJ IRFXMiHGoR®Q: KW
*UDQQ\ 6PRBWLPLVDWLRQ RI :DOODE\ PLQHUD O LMDIWO R DQFRVWIRQX MM DRIBHY WR VXSSRUW IXWXUH VWXGLHV
IRFXVHG LQ PLQH GULOOLQJ WR GHILQH RUHERG\ OLPLWV IRU PLQH GHVLJQ DQG F lhlce”[h
IHDVLELOLW\ ZLWK DGGLWLRQDO GULOOLQJ WDBH®WLQJ GHHSHU JRQHV ([SORUDWLRQ p ggekce
EH\RQG :DOODE\ UHVXPHV ZLWK UHDVVHVVPHQW RO KUMWBRUBED PLILQDDRHDY RQ H[SDQGLQJ DQG HY DhOXDWLQJ
QHDU H[LVWLQJ LQIUDVWUXFWXUH SULRULW\ WDUJHWV LQFOXGLQJ +RUL]JRQWH DQG DGNDQEL®J WD

6W ,YHVXQGDWLRQDO GDWDVHW ExL0GLQJ poc SUTRBL 0% &S@&MW&W&*%WH‘W IXWXUH FDRSDLI®¥qv
ZLOO FRQWLQXH ZLWK HPSKDVLV RQ H[WHQVLRQQ)Q DQG GHILQLWLRQ GULOOLQJ ZLWKLQ Fa ekl fek

WKH ,QYLQFLEOH DQG 6DQWD $QD FRPSOH[HV WW&@}%@%‘PN gb@&oﬂ.%“@ﬁ/bﬁg PLQH WDUJHW VAL ©ke eH WX
DQG WHVWLQJ GHHSHU XQGHUJURXQG WDUJHW\}&IWHU YDOXDWLRQ DQG FRPPXQLW\ FRQVXOWDWLRQ DllJH FR[PSOH'
q

$JQHZGULOOLQJ ZLOO WDUJHW VWUDWLIUDSKLF, VWUXFWXUDO DUHDV ZLWKLQ WKH -
‘DURRQJDI&UXVDGHU FRUULGRU DQG QHDU WKHPE R QJD 1HZ +ROODQG cls”ok[k
FRPSOH[ SULRULWLVLQJ H[SDQVLRQ RI OLQHUDO.QBVNO@CFMWJDQB%GHMW@\MQNNZLOO SURFHHG WR LQILOO DQG H|
H[LVWLQJ RUH ERGLHV DQG DVVHVVLQJ QHZ EURHRQRIDGED WDQEHWWVRXUFH PRGHOV JHRWHFKQLFDO@J’Q%QQH‘RM-M
GULOOLQJ ZLOO VXSSRUW WKH QH[W SURMHFW SKDVH 'HHSHU GR

Slrqd @aoe”| ZLOO DVVHVV ORQJHU WHUP JURZWK SURVSHFWYV @rpqgofhel

BRXWK 'HHBSLOOLQJ ZLOO VWUHQJIJWKHQ JUDGH FRQWURO DKHDG RI WKH DGYDQFLQJ

GHVWUHVV FXW DQG H[WHQG PLQHUDOLVDWLRQ LQ 6RXWK RI :UHQFK YLD DQ Sirqd @aoe”]|

H[SDQGHG VXUIDFH GULOOLQJ SURJUDPPH VXSSRUWLQJ PRGHO XSGDWHV DQG

PLQLQJ VWXGLHV Fd[K][

Aoltkae h_p [mmols _ [k_ umhlo[gelk Jr_c gp Bdeh' [k_ P'o
$SSURYHG H[SORUDWISBGURYHG H[SORUDWLRQB[k[ :

&RXQWU\ OHWUHV o &RVW 86 POHWUHV o &RVW 86 P -

$XVWUDOLD Srmmh - kafoy

ekaloj[gelk

6RXWK $IULFD

*KDQD

&KLOH DQG 3HUX

&DQDGD

7RWDO

%DVHG RQ )5 86 $ 86 & 86

&RUH ORJJLQJ 7DUNZD
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"kae ' h_p "umhlo[qgelk

"kae h_p "umhlo[qelk prmmlogp Flh_ Ee h_px hlkcdq oj coltqd mem hek™ ]Jv j[qroekc'zof[)nh\llS ?)Sqe[(
ANk rk_"omek mol_r~rqelk ] vik_ Y% Td pgo[g'cv 'jmd[pep p _ep”emhek’ _ “umlpro’ ql decddy[oee
clh_ pvpgjp¢ Mjmhj kg _ ]Jv p ' h ™ *ges” “umlpro’ gl h[oc @p~[h ¢ hlkcdhea clh_a”Imm" ﬁéﬁ’kvc’g[q] J[ﬂ(%
Nkpe_"o _"hes'ov gdolrcd [ J[h[k”"_ jeu la §éltk‘l_elcolsklgq,[rk)_ﬂmtqbqhdebk"f‘nreqv R plro~'p
mlpeqgelkp ek [k_ [olrk_ gqd” Folrmxp g'v Im o[gekc o'celkp¥ palliaes
"XULQJ WKH JUHHQILHOGV SRUWIROLR DG Y D*RPHG) IMKURWKE K V8 DRUHDWH R G URRWBEQLQW 'ULOOLQJ Fﬂﬂ‘ﬁ‘h"d&ﬁ'é C
SRUWIROLR RSWLPLVDWLRQ DQG VHOHFWLYH VWD\DW HD ER QDY HAHOAM Q@ G HRIOW K)H HVORANQW YH QW X U H o kae'h p
PDGH D & P FRUQHUVWRQH LQYHVWPHQW LQ )RBXY®HKU ¥ H\HWKQ®HWHEXIDIFGI SIURJUDPPHY SURJUHV umhlo[qelk

LQWHUHVW DQG H[SRVXUH WR WKH GLVWULEBWHHED/DD §GWERR.RROG® YRRMHMP EQLQJI DQG DLUL e v (v vne o
6XULQDPH va 7DQDPL VXSSRUWHG WDUJHW SULRULWLVDWLRQFIMIIM%G[BI I x

RUWIROLR UDW. DOLVDWLR QWLQXHG ZLWK FDSLWRO,GLU
,Q 6RXWK $PHULFD ZRUN LQ &KLOH DQG 3HUX |%F§Nﬁ\qmﬁng¢% Vd‘?e%§ﬁﬁﬁ/%<bmﬁ\/vmv 0 Ihlce"fh

SURMHFWV WRZDUGV GULOOLQJ ,Q &KLOH DFWLYLWLHY DW°6DQWD &HFLOLD
5HVRXUFHV DV RSHUDWRU SURJUHVVHG IR O O R Z QQ&IDIKIDA/MH DGGJULIOCDCILIQQJ BILWRKUDPPH zZDV FRPSOHWH G DFUR AL wi
ZRUN FHQWUHG RQ WHFKQLFDO UHYLHZ DQG W DGUWWUWULRW GKXRHQW +Q SUHSEWKDIWIHRID LROUWLRQV XQGHUZBQQYQU GU

3KDVH GULOOLQJ SODQQHG IRU 'Q 3HUX COXR®I QIEFMRYQWHUIRPQWWUR ZDWE %RQWHUUD 5HVRXUFHY v GXO|

WHFKQLFDO SURJUDPPHY DGYDQFHG DFURVV VHYHWDO *RRIZ® HIGHOGRM HFWY WIRSDUWQHU 2Q\[ *ROG 'Li HE gk

PDWXUH WDUJHWYV IRU LQLWLDO GULOOLQJ KLJK JUDGH UHVXOWYV DW WKH 0XQUR &URHVXV SURMH \P\}(kﬁ CEKR
DVVHVVHG IRU GLVFRYHU} SRWHQWLDO .

,Q $XVWUDOLD JUHHQILHOGYV DFWLYLW\ DFFHOHUDWHG IROORZLQJ FRPSOHWLRQJ RT WKH Blomlo[q

*ROG 5RDG SRUWIROLR LQWHJUDWLRQ GXULQJ + PDWHULDOO\ H[SDQGLQJ cls’ok[k"®

@r_eqekc [k_
@rpgofhel
Slrqd @aoe”]
Fd[k[

Bdeh' [k_ P o
BIk[_I

Srmmh’j kqg[oV
ekaloj[gelk

; > '..'l.'-.t ' 4.4 i ,3_
.' ﬁ;x 3 .. 1 : "'I_ Y '?. a 'FI.'.I‘{N % A
\[ Ly f'— "'r':'"t"!l-. =4 li":.l?‘:“L h.ﬁ!’ﬁ" b (.‘Hu.u

(DVW /DFKODQ 16: | ODFTXDULH $UF ([SORUDWLRQ bs(YHU\ ODQGVFDSH WHOOV D VWRU\ | JHRORJLVWY UHDG LW LQ WKH URFNV t
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F'lhlce™[h p ' ggekc¢ c Ihlke[Hqg]l_ "hkpeqv

olrm

FIh_ Ee h_px Mek o[h R plro~” [k_ R 'p os” "pqgej[gq p o hv Ik peq @pm “eae” c |Ilhlce~[h ek onlf’oos'fq
il_"hp _"p”oe] gd’ pgvh  la jek" o[hep[qelk¢ pgor*gro[h ~"lkgolhp¢ heqgdlhlce”[h aolj" tIogH[l{ _h¢hgMe ke

o h s[kqg gl "[*d Im o[qgelk¥ MI_"hp [o° _"s him _ [k_ j[ekqg[ek _ rpekc _oehhekcyg¢ p[Jmhel{}ﬂk O?I‘h%e

E

[kK_jek” jlmmekc¥ Td v aloj gd” j[ek c Ihlce”~[h ]J[pep alo _lj[ekekc¢ "pqej[gelk¢ s[he _[gedkpirdk p Me
Ah[ppeae/\[qelkl/‘1 Aoltkae h_p

*ROG )LHOGV IROORZV WKH 6$05(& &RGH GLVFORYXUH B[S O@FUBOMRQ7EEBG 5HVRXUFH GHILQLWLRQ GUL%ST)'L'(SBO'EH(V
FRPSDOQ\ FRQVLGHUV WKH GHQVLW\ GLVWULEXWLFRIR \D\D & i OURBRKEBO ZWMN MIL PHRIDWR WA XSG G D W H JHRORJ,I_Lglz’Qagﬁq
DQG DVVD\ GDWD LQ LWV OLQHUDO 5HVRXUFH D QGQHUTHL BBVRKUFHWHD\EDMBPRYGW\OLQHUDO 5HVHUYH ERQYH U
'DWD GHQVLW\ LV DVVHVVHG UHODWLYH WR H[SMRWRIGUJHRR ORB\LE QG GWDRGB GHQVLW\ JXLGHOLQHYV 7KHVH J[XLGHC
FRQWLQXLW\ 'ULOO VSDFLQJ DQG ZKHUH DSSURISQMDWG 5MYBKUBHRPODY/ VLILFDWLRRUMERMFK PD E-|hjcen(h

GHYHORSPHQW VDPSOLQJ DUH SODQQHG WR SURYLGH D VROLG EDVLV IRU HYWLPDWLRQ GG Bl
DQG FODVVLILFDWLRQ 'ULOO VSDFLQJ QHHGV YDU\ ZLGHO\ DFURVV GHSRVLWYV A Nilcaan
GHSHQGLQJ RQ JHRORJLFDO FRPSOH[LW\ JUDGH YDULDELOLW\ WKH QXJJHW HIIHFW il he [k _[q
DQG PLQLQJ PHWKRG ‘kpeqv
Tvme~[h _oehh _“kpeqv cre_"hek'p rp _ gl prmmlog Mek o[h R plro~” “h[ppeae”[qgelk Td* [kkr[h jek
7\SLFDO | 7\SLFDO |7\SLFDO mhlkkekc AvAl
3ULPDU\ GDW® HUUHG| ,QGLFDWHGHDVXUHG ‘
3URSHUW\ | ([DPSOH RUHER®ORJILFDO VHWWLQJ | W\SHV VSDFLQJ |RSDFLQJ |R/'SDFLQJ P Sllso‘nglko[[kqA‘
*UX\HUH |*UX\HUH 2URJHQLF SRUSK\U\ KRVMDP®RQG DQG 5E\ E\ E\
DQG VWUXFWXUDOO\ FRQWUROOHG @r_eqekc [k_
*UDQQ\ 6PUWXOODE\ =RQRRURJHQLF FRQJORPHUDWEPRRMGNVHG  E\ E\ E\ @rpqofhe]

DQG VWUXFWXUDOO\ FRQWUROOHG
Slrgd @aoe”|

6W ,YHV ,QYLQFLEOH |22URJHQLF YROFDQLFODMWPRIQEGLPH@EWDU\ E\ WR E\ Fd[k][
KRVWHG DQG VWUXFWXUDOO\ FRQWUROOHG E\

Bdeh' [k_ P o

$IJQHZ :DURRQJD 2URJHQLF VHGLPHQW KRMPR@ G E\ E\ WR E\

B[k
DQG VWUXFWXUDOO\ FRQWUROOHG E\ (k[T
Srmmh’j kqg[oV
ekaloj[gelk
I1RUWK Rl :UH®FBEDHRSODFHU FRQJO|RPBIRBDQG] 13 ! E\ E\ WR
UHHI KRVWHG E\

6RXWK 'HHES

6RXWK RI :UHRF®DHRSODFHU FRQJO|RPBIRIBDOVGH ! E\ 13
UHHI KRVWHG
7DUNZD $NRQWDQVL [BDODHRSODFHU FRQJORPBRPWHDQG 5&\ WR E\ E\
UHHI KRVWHG E\
6DODUHV 1RUVWHHF KD 3ULQFLBMDUYXOSKLGDWLRQ HSILWRRQRBDDQ G 5R&\ E\ E\

YROFDQLF KRVWHG

7KH 6RXWK '"HHS 6RXWK Rl :UHQFK ,QGLFDWHG 5HVRXUFH GULOOKROH VSDFLQJ LV VXLWDEOH WR VXSSRUW SUHIFE
BUREDEOH OLQHUDO 5HVHUYHYV :KLOH DFFHVVLQJ WKH RUHERG\ XQGHUJURXQG WKH VSDFLQJ ZLOO EH UHGXFHG L
HQKDQFH GHWDLOHG GHVLJQ PLQH GHYHORSPHQW DQG SURGXFWLRQ
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Td" [kkrfjek™ mh[kkekc ~v~h"~

Folrm Is”

FIh _ Ee h_px [kkr[h mh[kkekc “v*h" ekq'co[g'p g *dke”[h¢ Im o[gelk[h [k_ aek[k”e[h ekmrgp q SB\r

"hepelkp¥% Td® ~v~h® ekalojp¢ ]Jrq ep _epgek”qg aolj¢ gd’ mrHi e heke pretx
R p'os'p [k_
Mek o[h
R plro~™p

prd’ _rhekc [k_ eks ' pqgj kqg
[k_ Mek'o[h R'p os p¥%

DMlkljen a[*qlop LOM Mek o[h R'p'os” mhl[kkekc
(DFK \HDU ORQJ WHUP PHWDO SULFHV IRUHLJQMHHFRDQ@LOH SWHQYPWOQQGGERYWRFLDWHG FDVK IORZ PRGADON KD W \
DVVXPSWLRQV DUH UHYLHZHG WRJHWKHU ZLWK FPH\QH. QY HD Q16 SRHWD Q@ XOUUH. FEIDYHG RQ 3URYHG DQG 3UREMDEI®H]OLKQF
SHUIRUPDQFH 7KHVH LQSXWV LQIRUP WKH GHWBS®Q QW L\RIQHRY FEMYRIQ WUDREHV\LQJ IDFWRUV DQG HFRQRPLF DVV
PRGLI\LQJ IDFWRUV DQG NH\ SK\VLFDO PLQLQJ SQUDPH/GHUMXVID® 5¢ \OR QBEHWY DUH H[FOXGHG IURP OEQHPE®EONSHY

5HVRXUFH DQG OLQHUDO 5HVHUYH HVWLPDWLRQ DQG UHSRUWLQJ ‘umhlo[qgelk
Q Q e%‘o?h R‘plrog‘p [k_ Mek'o[h R'p os’'p
Sqgo[g ce” mh[kkekc OLQHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHV UHSUHVH®We UMD VR

6WUDWHJILF SODQQLQJ HYDOXDWHY ORQJHU WHDPKSL(BHYQQDQIJHD/@\MLHDQ/IBiWLXYQ-IG/HI]IJQGSHRISQ’\!—LCRQ/HFKQLFDB‘@(QE@CHLFRQI
VHWV IRU HDFK RSHUDWLRQ DQG SURMHFW XQ GBIQGDDUHQUH SR UMWHFK QQFDEFBQGDQFH ZLWK DSSOLFDEOH GASRUWI
HFRQRPLF VFHQDULRYV 7KLV SURFHVV PD\ FRQVWEHUSD®G G QW QB DO PL YWD @ URDWE HRIQLQWHU QDO LQIRUPDWIkRQ I
LQIRUPDWLRQ LQFOXGLQJ IDFWRUHG ,QIHUUHGRQ@HWULIIH BBORXHNFRINUFEE BYEHUQHUDO 5HVHUYHV WKOW PHHW F
LQWHUQDO PRGHOV WKDW GR QRW PHHW WKH GUIHIXLW HRE QW 0 LOQUH BOVFHORRMHIE HQ RAKLY 6XSSOHFE 2t :
OLQHUDO 5HVHUYHV XQGHU UHSRUWLQJ FRGHV B6WUDWHJLF SODQV DUH QRW ) Td" [kkr[h jek
GLVEORVHG K'v "oeq oe[ J] __"_ ek Flh_ Ee h_px mh[kp mhlkkekc ~vA
. . $ VXPPDU\ RI WKH FRUH SULQFLSOHV DQG NH\ FULWHULD DSSOLHC
Arpek'pp [k_ Im o[gelk[h mh[kkekc /LIH RI PLQH SODQQLQJ DQG 0505 UHSRUWLQJ LV SURCIL%SmHk%[ﬂ\Q W
%XVLQHVV SODQV WUDQVODWH WKH VHOHFWHG M/OWREHQUFS®UHNF WK RY) WQ E®HD VERWX O GOEKS UHDG WRJIHWKHU ZLwi
H[HFXWLRQ SODQ W\SLFDOO\ RYHU D PRQWK IGRWIFJRRV OGP WEEYXEXESOHPHQW @r_eqeke [k
IDFWRUHG ,QIHUUHG OLQHUDO 5HVRXUFHV IRU LQWHUQDO SODQQLQJ SXUSRVHV - -
2SHUDWLRQDO SODQV SURYLGH QHDU WHUP SURGXFWLRQ DQG GHOLYHU\ GHWDLO DQG

PD\ LQFOXGH PDUJLQDO RUH VRXUFHV VKRUW OLYHG SLWV RU VWRSHV DQG RWKHU @rpgofhel
LQWHUQDO SODQQLQJ LQSXWV WKDW KDYH QRW \HW DFKLHYHG WKH OHYHO RI FRQILGHQFH
UHTXLUHG IRU OLQHUDO 5HVHUYHV %XVLQHVV SODQV DQG RSHUDWLRQDO SODQV DUH Slrqd @aoe”"|[

QRW GLVFORVHG
Fd[k[

Bdeh' [k_ P o

Mineral Resources and Group strategy and portiolio BIK[_I
Mineral Reserves E n management
- Srmmh’j kqg[oV
| ekaloj[qgelk

Resource madelling 7 " " Strategic planning per operation
and LOM planning analysis at the operation level
J6-month operational plan n a Group strategic plan
Business plan aligned 3 ;
with shrabegie ian Configure portfolio
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Td' [kkr[h jek® mh[kkeékicqekth

Folrm Is ose”

K'v moek"emfoeq[lkegjo k*d qdéekOM mh[kp

OLQHUDO 5HVRXUFHV DWWULEXWDEOH H'[_hek  Mek

R 'p'os’ k

OLQHUDO 5HVRXUFH HVWLPDWHY DFURVYV DOO *ROG )LHOGVp RSHUDWLRQV DUH EDVHG RQ WKUHH GLMIdpQ‘\()l[RpQ[DC_)
PDSSLQJ DQG DVvD\ GDWD *UDGH HVWLPDWLRQ LV SULPDULO\ FRQGXFWHG XVLQJ NULJLQJ ZLWK UI-FQFBN@{/UQEOH
DQG FRQGLWLRQDO VLPXODWLRQ DSSOLHG ZKHUH DSSURSULDWH 5HVRXUFHVY DUH FODVVLILHG DV OHDVXUHG ,Q
ZLWK GXH FRQVLGHUDWLRQ Rl JHRORJLFDO FRPSOH[LW\ JUDGH YDULDQFH GULOO KROH VSDFLQJ SAHRIikREW\ WR

‘umhlaofqgelk
$00 HVWLPDWHY DUH WHVWHG DJDLQVW UHDOLVWLF PRGLI\LQJ IDFWRUV DQG (6* FRQVLGHUDWLRQV WR FRQ[IOI_UP 5

GHILQHG FXW RIl JUDGH ZLWKLQ RSWLPLVHG SLW VKHOOV FRQVWUDLQHG WR PLQLPXP PLQLQJ ZLGWKN;EXWeQRW ¢

5HVRXUFHYVY DUH UHSRUWHG ZLWKLQ SUDFWLFDO PLQLQJ VKDSHVY DERYH WKH HFRQRPLF FXW RII JUDGHunH@I%'ﬁcHeglRU

$OO0Ob5HVRXUFHV DUH GLVFORVHG LQFOXVLYH RI LQWHUQDO ZDVWH UHTXLUHG IRU HfIWUDFWLRQ LQ VLWX DQG DUH
F lhlce”[h

OLQHUDO 5HVHUYHV DWWULEXWDEOH P ggekce

c lhlce”[h

OLQHUDO 5HVHUYHVY DUH HVWLPDWHG IURP OHDVXUHG DQG ,QGLFDWHG 5HVRXUFHV XVLQJ GHWDLOHQ|(_)1.H}:I [I%[I_F’_L[g
VWXGLHV 4XDOLILHG HQJLQHHUV XVH DGYDQFHG VRIWZDUH WR GHVLJQ PLQHYVY DQG VFKHGXOHYV FRQ_VlL&eI—hlJLQJ G
VWDELOLW\ DQG PHWDOOXUJLFDO SHUIRUPDQFH 30DQQLQJ IDFWRUV LQ RSHUDWLRQDO UDWHYV HTXLSPHOW SUF
EHQFKPDUNY $00 JHRWHFKQLFDO LQIUDVWUXFWXUH DQG HQYLURQPHQWDO QHHGY DUH DGGUHV Td® [kkr[h jek
OLQHUDO 5HVHUYHVY DUH UHSRUWHG DV IXO0O\ GLOXWHG UXQ RI PLQH 520 WRQQHV DQG JUDGHV ( mh[kkekc ~vA/l

UHIOHFW RSHUDWLRQ VSHFLILF HFRQRPLF DQG WHFKQLFDO FULWHULD
Blomlo[qg"

. [
2SHUDWLRQ RSWLPLVDWLRQ cls ok[k

Xx 7KH RSHUDWLRQ RSWLPLVDWLRQ SURJUDPPH DLPV WR VXSSRUW VDIH UHOLDEOH FRVW HIIHFWLYH RSHUPWIL RQ

x 3URJUDPPHV LQFRUSRUDWH 0DQDJHPHQW 2SHUDWLQJ 6\VWHPV DQG EXVLQHVV SURFHVV UHYLHZV WR LGHQWLI\
WKH RSHUDWLRQV @rpgof[he[

X .H\ IRFXV DUHDV LQFOXGH RSHUDWLRQDO HIILFLHQF\ VKRUW LQWHUYDO FRQWURO WUDLQLQJ SURJUDPPHV G
WHUP GLDJQRVWLFV DQG FRQVWUDLQW DQDO\VLV DQG WUDQVIRUPDWLRQDO FKDQJH ORQJHU WHUYPR, (FESLWD

7DLOLQJV PDQDJHPHQW Fd[k][

Xx $00 *ROG )LHOGYV PDQDJHG RSHUDWLRQV KDYH WDLOLQJY PDQDJHPHQW SODQV LQ SODFH WKDW SURPRWH ULVN

X $00 *ROG )LHOGV PDQDJHG 76)V DUH RSHUDWHG DQG PDQDJHG LQ DFFRUGDQFH ZLWK WKH *URXSp d7‘96F§ O[IBQI%’JW

X $00 *ROG )LHOGVp DFWLYH 76)V DUH VXEMHFW WR DQ LQGHSHQGHQW H[WHUQDO DXGLW HYHU\ WKUHH \HDUV F
DVSHFWV 7KH QH[W URXQG RI DXGLWV LV GXH LQ 4 7KLV UHYLHZ DOVR FKHFNV WKH RSHUDWLRIGV P RQIRLC
6WDQGDUG DQG DSSOLFDEOH GHVLJQ JXLGHOLQHYV )DFLOLWLHV ZLWK DQ SH[WUHPHt FRQVHTXHQFH UDWLQJ PX

X *ROG )LHOGY UHWDLQV DQ (QJLQHHU RI 5HFRUG (25 DQG LQGHSHQGHQW WHFKQLFDO UHYLHZHUV PRU D0 b ks Ew
HQJLQHHU ILOOV WKH (25 UROH VXSSRUWHG E\ WKHLU FRQVXOWLQJ HQJLQHHULQJ FRPSDQ\ (25V BUH UHWPSRQ\
DQG GHVLJQ GDWD DVVRFLDWHG RSHUDWLQJ DQG PRQLWRULQJ SURFHGXUHV DV EXLOW GUDZLQJV DQG IDFLO
DQFLOODU\ VWUXFWXUHVp SHUIRUPDQFH

X *ROG )LHOGVp %RDUG PDLQWDLQV D KLJK OHYHO RI RYHUVLJKW RI WKH *URXSpV 76)V WKURXJK WKH 6DIHW\ +H
UHYLHZLQJ TXDUWHUO\ 76) PDQDJHPHQW UHSRUWY DQG RYHUVHHLQJ H[WHUQDO DQG LQGHSHQGHQW PRQLWRUL

X ,Q *ROG )LHOGV SXEOLFO\ GLVFORVHG LWV FRQIRUPDQFH VWDWXV DJDLQVW WKH *OREDO ,QGXVWU\ 6WDQG
IDFLOLWLHY DSDUW IURP 'DPDQJ

,QWHJUDWHG PLQH FORVXUH SODQQLQJ

X *ROG )LHOGVp LQWHJUDWHG PLQH FORVXUH SODQQLQJ SURFHVVHY HQVXUH LWV PLQH FORVXUH SODQV DUH UH.
*URXSpV UHTXLUHPHQWY IRU LWV RSHUDWLRQV 7KH *URXSpV PLQH FORVXUH SODQV FRPSO\ ZLWK LQ FRXQWU\
X, QWHJUDWHG PLQH FORVXUH JXLGDQFH SODQV DQG WKH FRVW HVWLPDWH SURFHVYVY SURYLGH DSSURSULDWH FR

DV HQG RI OLIH PLQH FORVXUH FRPPLWPHQWY SURYLVLRQV DQG /20 XQXVHG WDNH RU SD\ OHDVH DJUHHPHQWV
X, QWHJUDWHG PLQH FORVXUH SURFHVVHV LQFOXGH WKH LPSOHPHQWDWLRQ RI SURJUHVVLYH UHKDELOLWDWLRQ

(QHUJ\ DQG FOLPDWH FKDQJH

X ,Q *ROG )LHOGV DQQRXQFHG WKH IROORZLQJ *URXS 6FRSH DQG W DQHMWWYP MRV ER QD/F K HIEWH GV ER Q V DE\
IURP D EDVHOLQH DQG QHW JHUR HPLVVLRQV E\ ,Q 2FWREHU ZH DQQRXQFHG RXU WDUJHW WR UH
RXU EDVHOLQH

Xx $00 RSHUDWLRQV DUH GHYHORSLQJ DQG LPSOHPHQWLQJ VWUDWHJILHY DQG SODQV WR PHHW WKHVH WDUJHWYV

PLGSRLQW UHYLHZ RI WKH WDUJHWYV ZDV VWDUWHG LQ IRU FRPSOHWLRQ LQ
X BHFXULW\ Rl HQHUJ\ DW FRPSHWLWLYH FRVW LV DQ LPSRUWDQW FRQVLGHUDWLRQ DV LV XSGDWLQJ DQG LPSOF
X (QHUJ\ DQG FOLPDWH FKDQJH FRVWY DUH LQFRUSRUDWHG LQ WKH OLQHUDO 5HVHUYH HFRQRPLF DVVHVVPHQW
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K'v moek"emh'p [k_ "oeq'oe[ ‘kqo k™dkgeskic'gd" LOM mh[kp Folrm Isose

'DWHU VWHZDUGVKLS H[_hek  Mek

R'p'os'p [k_

x *RRG SURJUHVV KDV EHHQ PDGH RQ WKH *URXSpV | ':DWHU 6WHZDUGVKLS 6WUDWHJ\ $00 FRXQWULHYV GH
VWUDWHJILHV DQG WKUHH WR ILYH \HDU ZDWHU WDFWLFDO SODQV 7KH VWUDWHJ\ FRPSULVHV R plron

| 6HFXULW\ RI VXSSO\ 7KH IRFXV LV WR XQGHUVWDQG DQG VHFXUH ZDWHU UHVRXUFHV IRU WKH /20 HPEHG ZDV

HQDEOH LQIRUPHG PDQDJHPHQW GHFLVLRQV DQG XSGDWH ZDWHU VHFXULW\ ULVN SURILOHV WR WXSISRE'W VR
RSHUDWLRQV KDYH GHYHORSHG /20 ZDWHU VHFXULW\ SODQV DQG DFWLRQV 7KHVH KDYH EHHQ LQR®XGH GeLQ

| :DWHU HIILFLHQF\ ,W LV QHFHVVDU\ WR FRQWLQXDOO\ UHGXFH GHPDQG IRU IUHVKZDWHU DQG RSWLPLVH WKH
VKRUWIDOOV DQG FRPSHWLWLRQ IURP FRPPXQLWLHV Fo "kae ' h_p

| &aDWFKPHQW PDQDJHPHQW ,W LV FULWLFDO WKDW *ROG )LHOGYV PDQDJHV H[WHUQDO ZDWHU ULV NWWROoWIHKE

IRFXV LV RQ FROODERUDWLQJ ZLWK VWDNHKROGHUV WR DGGUHVV FRPPRQ FKDOOHQJHYV DQG LGHQWLI\ RSSRU

X $00 DVVHWV DQG FRXQWULHV PDGH JRRG SURJUHVV LQ DVVHVVLQJ DQG PDQDJLQJ LPSDFWV RQ VWDNHKROGHU

EXLOGLQJ WRZDUGV GHOLYHU\ Rl WKH WDUJHWYV DQQRXQFHG LQ 5HF\FOH DQG UHXVH PRIIEGRXS ZI
IURP WKH EDVHOLQH IURP */ WR */ c'lhlice”[h
Xx$ PLGSRLQW UHYLHZbRI SURJUHVYV WRZDUGV WKH bZDWHU WDUJHWYV ZDV FDUULHG RXW LQ W ORG [WR VR
| ODLQWDLQ IUHVKZDWHU UHXVH UHF\FOLQJ WDUJHW LQ IUHVKZDWHU FDWFKPHQWYV _kpeqv

| 6HW DVVHW VSHFLILF FRQWH[W EDVHG ZDWHU WDUJHWV WR EH LPSOHPHQWHG E\

X :DWHU VWHZDUGVKLS FRVWV DUH LQFRUSRUDWHG LQWR WKH OLQHUDO 5HVHUYH HFRQRPLF DVVF TC:]‘[k[llzklf([hAieAkl
m eKcC \

6RFLDO DQG UHJXODWRU\ OLFHQFH WR RSHUDWH Blomlo[q"

Xx 7TKH LPSOHPHQWDWLRQ RI VXVWDLQDELOLW\ SROLFLHV LQFOXGLQJ SURDFWLYH VWDNHKROGHU HQJIBJIHBEHOwW v
OLQHUDO 5HVHUYHV

Xx 5HVSRQVLEOH HQYLURQPHQWDO VWHZDUGVKLS LQ WKH FRQWH[W RI FHUWLILHG HQYLURQPHQWDO PDQBJAPHGw
VRFLDO OLFHQFHV WR RSHUDWH

X 7THQXUH RYHU ODQG PLQLQJ SURVSHFWLQJ DQG HQYLURQPHQWDO SHUPLWV DUH LQ JRRG VWDQG L@ qrXlveywD
EHQHILWV IRU KRVW FRPPXQLWLHV WKURXJK WKH SURSRUWLRQ RI RXU ZRUNIRUFH GUDZQ IURP KRVW FRPPXQLV
FRPPXQLWLHV DQG VRFLR HFRQRPLF GHYHORSPHQW LQFOXGLQJ OHJDF\ SURJUDPPHV Slrqd @aoe”]|

X 6RFLDO HQJDJHPHQW DQG OLFHQVLQJ FRVWV DUH LQFRUSRUDWHG LQWR WKH OLQHUDO 5HVHUYH HFRQRPLF DV\

X 7TKH *URXS KDV WZR VRFLDO FRPPLWPHQWYVY ZKLFK UHODWH WR VWDNHKROGHU YDOXH FUHDWLRQ IRUY[RXU KRVW
WRWDO YDOXH ZH FUHDWH ZLWK RXU KRVW FRPPXQLWLHV DQG KDYH HVWDEOLVKHG VL[ OHJDF\ SURJUDPPHV Wk

ZHOO EH\RQG RXU PLQH FORVXUH Bdeh' [k_ P o]

JLQODQFLDO PRGHOV BIk[_I

x /20 SODQV DUH QHW SUHVHQW YDOXH 139 SRVLWLYH DQG LQFOXVLYH RI HQG RI PLQH FORVXUH F%¥‘r4¥m ijll'qp[%y
PDUJLQVY EURDGO\ DOLJQHG WR WKH &RPSDQ\ VWUDWHJ\ kaloj[qelk

X 'LVFRXQW UDWHYVY DUH UHYLHZHG DQQXDOO\ DQG DSSURYHG E\ WKH &RPSDQ\ DW H[HFXWLYH OHYHO It

&RUH RSHUDWLQJ FRVW GULYHUYV DUH W\SLFDOO\ EDVHG RQ UHFHQW SHUIRUPDQFH WUHQGYV ZLWK GXH FRQVLG

PHWKRG GLVWDQFH GHSWK KDXODJH DQG SURFHVVLQJ HWF DV ZHOO DV EXVLQHVV LPSURYHPHQW DQG (6* L

&DSLWDO VFKHGXOLQJ LV LQFRUSRUDWHG LQ WKH FDVK IORZ PRGHOOLQJ WR HQVXUH DSSURSULDWHO\ IXQGHG

([SORUDWLRQ FRVWY DUH QRW LQFOXGHG LQ WKH /20 OLQHUDO 5HVHUYH PRGHO

(VWLPDWHG UHKDELOLWDWLRQ PLQH FORVXUH FRVWV DQG REOLJDWLRQV ZHUH LQFOXGHG LQ WKH ILQDQFLDO

$00 /20 ILQDQFLDO PRGHOV DUH EDVHG RQ H[LVWLQJ WD[ ODZV DV DW 'HFHPEHU

*ROG )LHOGY HQGRUVHVY D ZHOO HPEHGGHG ULVN DQG FRQWURO PDWUL[ FRQILIXUHG WR SURYLGH DQ DQQXDO

LOWHUQDO FRQWUROV 7KLV UHODWHYV WR WKH /20 SODQQLQJ SURFHVV DQG OLQHUDO 5HVRXUFHY DQG OLQHUD

FROWUROV FRYHU WKH UHDVRQDEOHQHVY RI SDUDPHWHUVY DVVXPSWLRQV DQG LOWHUSUHWDWLRQV DSSOLHG L

UHTXLUHG 7KH SURFHVV LV DOLJQHG ZLWK WKH 6DUEDQHYV 2[OH\ $FW DQG WKH 6(&pV 6 . UXOHV IRU GLVFOF

x

X X X X X
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E Consideration of mining, metallurgical, processing, infrastructural,

economic, marketing, legal, environmental, social and governmental factors (the 'I'I'Il.'!-lil||"§,III'|l!jI f-i!f.ll:l.'ﬁ:l Fd [ k [

Bdeh' [k_ P'o
*ROG )LHOGV LV RQO\ UHTXLUHG WR FRPSO\ ZL\BIjm'q kq Qr[heae 86 (&plkp
UHJXODWLRQV *ROG )LHOGV KDV RSWHG WR UH F)g,yolg
il

S Z
WKDW FRPSOLHY ZLWK DOO FRGHY 7KHUH PO\ ER 4 %g&gf% EE@%%@U Pour aLEkDHO TyXIEIbRIDY WKH
FILER9GX IR 60N \ég% LPH HPSOR\HHSRM MR G Gk L

IRUPDWWLQJ DQG ZRUGLQJ Rl GRFXPHQWYV GHVLGF‘L SHE
FRGHV OHPEHU RI WKH $XVWUDOLDQ ,QVWLWXWH RI OLQLQJ BQGo0HWIHO O
26( /LVWLQJV 5HTXLUHPHQWYV *ROG )LHOGV DOV,

QK L W HQFH ZKLFK LV \HDUV UHO
5HSRUWLQJ IRU WKLV GRFXPHQW LV DOVR LQ DFOV\'?\}%)) I—bPI % W'\{@ ,fb\l C? [S\g%\SHV RI GHSRVLWYV XQGHU FR
Iﬁ 5+ | Eg)% W ég %%% XDOLI\ DV D &3 DQG RU ¢

LQ WKH 6%$05(& &RGH DUH HLWKHU LGHQWLFDO W RU Q W HlU g O UHSRUWLQJ FRGHYV

UHOHYDQW LQWHUQDWLRQDO FRGHV ZKHUH DSS
IURP RWKHU LQWHUQDWLRQDO FRGHV 7KH IRUPRAGRILWEEV FRERUWMP KWK BEWHIQU 7UXHPDQ LV WKH *ROG )LHOGV D
GHVLIJQHG WR EH VXEVWDQWLDOO\ VLPLODU D Q&3FIRRIS ®MOHODH0 24 MKR WIKFIHAR O GG LOHQ®Y DO 5HVHUYHY 0U 7UXHPD(
JRUP ) DQG 7THFKQLFDO 5HSRUW 6XPPDU\ ([KLEWWWWHQ FRQVHQW IRU WKH *ROG )LHOGV OLQHUDO 5HVRXUFHV D

7KH UHODWLRQVKLSY EHWZHHQ OLQHUDO 5HVR M y @ \6 H w\ﬁ@\q WKH UHSRUWLQJ RI OLQHUDO 5
DFFRUGDQFH ZLWK WKH 6$05(
GHSLFWHG LQ WKH 6%$05(& &RGHpV FODVVLILFD J
ILQDQFLDO DQG UHSRUWLQJ SURFHGXUHV DUH kF \ YDQW VHFWLRQ = RI WKH -6( /LVWI
feLen @NE{_' 6$05(& &RGH DQG WKDW WKH
0%
& H oW E

6DUEDQHV 2[OH\ $FW IUDPHZRUN DQG ULVN DQG NvWLPDWHY PBY EH SXEOLVKHG

H
*ROG )LHOGV IRU OLQHUDO 5HVRXUFHV DQG 0LQ %Yé
DXGLWLQJ DQG GLVFORVXUH L V LQWHQGHG

7KLV 6XSSOHPHQW LV WR EH UHDG LQ FROMXQFWIRY BYRK $«RAR 43 PMHLRTXLYDOHQW DQG FDQ EH UHDG LQWHL

,$5 DQG 6 . )RUP ) ILOLQJV 7KH 6(& SHUPLWYV PLQLQJ FRPSDQLHV LQ WKHLU

ILOLQJV ZLWK WKH FRPPLVVLRQ WR GLVFORVH RQO\ WKRVH OLQHUDO 5HVHUYHV WKDW
D FRPSDQ\ FDQ HFRQRPLFDOO\ DQG OHJDOO\ HI[WUDFW RU SURGXFH ,Q

DFFRUGDQFH ZLWK WKH 6(& UXOHV UHJLVWUDQWY DUH WR GLVFORVH OLQHUDO
5HVRXUFHYVY DV DWWULEXWDEOH DQG (05 LQ WKHLU *ROG )LHOGV )RUP )
UHJLVWUDQWY VXPPDU\ GLVFORVXUH DQG LQGLYLGXDO SURSHUW\ GLVFORVXUH
VXEPLVVLRQV DQG 756 ([KLELW VvV 756 IRU PDWHULDO RSHUDWLRQV 7KLV
6XSSOHPHQW DOVR IROORZV WKLV JXLGHOLQH

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW



Blomlo[q cls okR)kfekr _

Folrm Is ose”

R mlogekc ~l_" [k_ ~l_" lalkygekge ™
1DPHG &3V GHVLJQDWHG DQG QDPHG LQ WHUPV Rl WKH LQWHUQDWLRQDO FRGHY WDNH UHVSRQVLELOLW] IRk W\Kdk
OLQHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV R'p'os'p [k_

7KH &3V KDYH VXIILFLHQW H[SHULHQFH UHODWLYH WR WKH W\SH DQG VW\OH RI PLQHUDO GHSRVLW XQ%&%&?A&QVLG

&RUSRUDWH JRYHUQDQFH RI WKH RYHUDOO UHJXODWRU\ FRPSOLDQFH RI WKH OLQHUDO 5HVRXUFH DQG O0LQHUDO 5|

GLUHFWLRQ Rl DQG FRQVROLGDWHG E\b*ROG )LHOGVp /HDG &3 0OU $OH[ OLFKDHO 7UXHPDQ ZKR LV D ﬁHH#IWI[J rhﬁfw
umhlo[ge

&RUSRUDWH JRYHUQDQFH RI WKH RYHUDOO FRPSOLDQFH RI WKHVH HVWLPDWHY DQG UHVSRQVLELOLW\ IRU WKH J

WKH UHVSHFWLYH QDPHG FRUSRUDWH &3V DQG GLVFLSOLQH H[SHUWYV OLVWHG EHORZ Fo "kae h_p
‘umhlo[gelk

<HDUV RI
&RPSHWHQW 3HUVWQH 4XDOLILFDWLRQV H[SHULHQFH F'lhice~[h
) ekcy¢
0OU $OH[ 7TUXHRBQFH 3UHVLGHQW 93 | %6RORRQV *HRORJ\ )$XV,00 &3 3 *HR 305$% E‘Iqhqlce"fh
*URXS 7THFKQLFDO $XV,00 (*% & A0St e 6
OV 5DFKHO 3URX3 0LQLQJ DQG /RQJ 7H6Y®JI3OHR@YLQYSXV,00 _“kpeqv
*URXS 7THFKQLFDO $XV,00
0U 3HWHU $QGUBZYHRWHFKQLFDO DQG8MMFNRQBO *HRORJ\ *HRSK\VLFV 0(QJ6FL *HRPHFKDQLFV dgxvkdolh jek
*URXS 7THFKQLFDO $XV,00 mhlkkekc v
0OU 'DQLHO +LOQ3HAWHWDOOXUJ\ DQG 3%URGHV&KBBLFDO )$XV,00 &3 OHWDOOXUJ\ Slemm e
*URXS 7THFKQLFDO $XV,00 cls ok[kA®
OU -RKDQ %RVKF3II17DLOLQJIV +\GURORJIQDQEHRWRIFXQHFDO ),($XVW &3(QJ 53(4 )$XV,0U
*URXS 7HFKQLFDO $XV,OO @r_eqekc [k_

0U $OH[ 7UXHPDQ LV WKH *ROG )LHOGV DSSRLQWHG /HDG &3 DQG KDV JLYHQ ZULWWHQ FRQVHQW IRU WKH &RPSDQ\pV OLQHUDO 5HVRXUFHV DQG OLQH
WKHLU UHVSRQVLELOLWLHV @rpgof[he[
0U $OH[ 7TUXHPDQ WKH *ROG )LHOGV *URXS 0LQHUDO 5HVRXUFH DQG OLQHUDO 5HVHUYH /HDG &3 LV D PHPEHU RI WKH $XV,00 DQG LV LQ JRRG VV

N
$XVWUDOLDQ ,QVWLWXWH RI 0LQLQJ DQG OHWDOOXUJ\ Slrqd @aoe”|
*URXQG )ORRU

/NJRQ 6WUHHW &DUOWRQ 6RXWK 9LFWRULD $XVWUDOLD Fd[k[
32 %R &DUOWRQ 9LFWRULD $XVWUDOLD
7THOHSKRQH IURP ZLWKLQ $XVWUDOLD
7HOHSKRQH IURP 2XWVLGH $XVWUDOLD Bdeh' [k_ P o
L'c[h mol”r"_ekcp [k_ IqgdVlk_j payeléfph BIK[ [
,Q DFFRUGDQFH ZLWK SDUDJUDSK F [ RI WKH -6( /LVWLQJV 5HTXLUHPHQWY WKH %RDUG FRQILUPV WKDW WR V
SURFHHGLQJV RU RWKHU PDWHULDO FRQGLWLRQV WKDW ZRXOG PDWHULDOO\ DIIHFW WKH *URXSpV D&ELOLWY WR W
LQ WKLV 6XSSOHPHQW H[FHSW DV RWKHUZLVH GLVFORVHG LQ *ROG )LHOGVp ,QWHJIUDWHG $QQXRQ,5HSRY )

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW



@r _egekc [k_ oepg

7KH '"HFHPEHU 6XSSOHPHQW DLPV WR SURYLGH HVVHQWLDO LQIRUPDWLRQ UHJDUGLQJ 0LQHUDO 5AVRXUEHV D
GLVFORVXUHVp FRPSOHWHQHVV WUDQVSDUHQF\ DQG PDWHULDOLW\ *ROG )LHOGVp HVWLPDWHV IRU QLOHUDO, 5H
E\ DQ LQWHUQDO WHDP RI &3V PDQDJHG E\ *URXS 7THFKQLFDO DQG SHULRGLFDOO\ HYDOXDWHG E\ LQ Apsy?g%f%

,Q OLQH ZLWK *ROG )LHOGVp SROLF\ HDFK RSHUDWLRQ RU PDWHULDO SURMHFW XQGHUJRHV DQ LQG HWSHEEHQW W

LI WKHUH LV D PDWHULDO QHZ OLQHUDO 5HVRXUFH RU OLQHUDO 5HVHUYH GHFODUDWLRQ ,Q WKHRIROORDLQJ

X 6DODUHV 1RUWH 5HYLEH3WGEBRHULFEDFHIQEKLOH IRU OLQHUDO 5HVRXUFH DQG OLQHUDO 5HVHUYH

X 7TDUNZD 7KH VFKHGXOHG DXGIRPSRHWHGKDY EHHRU WKH 'HFHPEHU GLVFORVXUH 7KH OLQHUDO 3WViHfes H_p
ZDV UHYLHZHG E\ $0& &RQVXOWDQWY ZKLOH WKH OLQHUDO 5HVRXUFH ZDV DXGLWHG E\ 65. ‘umhlo[qelk

*ROG )LHOGY UHFHLYHG FHUWLILFDWHY BRQRREB Q LORGIHYVRIR A [\bH URIEO DRELHZ Rl 6DODUHYV 1RUWH D@G 7IDA&NIZDp |
WKH OLQHUDO 5HVRXUFHY DQG OLQHUDO 5HVHUYHV ZHUH GLVFORVHG LQ DFFRUGDQFH ZLWK WKH 63%05(& SIRGH Ik

,PSRUWDQWO\ WKLUG SDUW\ DXGLWYV DUH DOVR GHVLJQHG WR SURPRWH FRQWLQXRXV LPSURYHPHQVﬁ‘lrmC%HR]GLQ

DQG OLQHUDO 5HVHUYHV p ggekce
Tej'hek' la jlpg o ~'kq “ug ok[h [r_eqp i e i
_‘_kpeqv__

Td® [kkr[h jek
mh[kkekc ~vA/l
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lkaol _rrgelk

Forv'o clh_ jek"

FIh_ Ee h_p “~lkplhe _[q _ 8 Itk'opdem la Forv'o ek alhhltekc gqd” [*nrepeqelk la FIh RII R
ek”"o’'[pekc FIh_ Ee h_px [gqoe]rg[]h” Mek o[h R'p os'p Jv ek”hr_ekc qd” aloj o flekg os nse’t
Td® molco[jj  “lkgekr _ gl j[gro” rk_"ocolrk_ mlg kge[h [k_ qo[_"&dlaa tlog [c[ekpq =

~rqll*gp ql prmmlog arqro’ pqr_e p¥ clh_ jek’

Fnlkkv Sjeqd

Forv'o® hlr[gelk [k_ ekao[pqgor~qro’
clh iek’
Sa I:‘p
clh_ iek’
@clk't
rlhiliek‘

Slrad @aoe”|
Fdalk[
Rdeh® [k P o]
RIKI_I

Srmmh’i“kqg[ovV
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FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW
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Forv' o cjék "lkgekr _ lkaol_rrqgelk

Om o[gelk[h ark_[j kq[hp

*HQHUDO ORFDWLRQ Os ose’t

7KH* 4 HH GHSRUWY GFDMGDADMXGH 6 DQGGRQUIMNMGH 1 | Z MIQWH <DP DD 7HUWDGH Rl WH HDAMD<IO DD &DRQ © HAMDS XVIDID

7KHRSHDARQ@AVDSSWR [PDMD NP HDWIR / DYHURQDQG NP CRUW HDWIR 3HW EIOhrV\j‘;\k\
%ULHI KLVWRU\ Falkkv Sjeqd
cIh ek
7KH *UX\HUH GHSRVLW ZDV GLVFRYHUHG E\ *ROG 5RDG 5HVRXUFHV LQ DQG DGYDQFHG WKURXJK L - *'
MRLQW YHQWXUH EHWZHHQ *ROG 5RDG 5HVRXUFHV DQG *ROG )LHOGV ZDV HVWDEOLVKHG ZLWK * «, | . n
RSHUDWLRQV DQG *ROG 5RDG UHWDLQLQJ UHVSRQVLELOLW\ IRU H[SORUDWLRQ ———
&RQVWUXFWLRQ ZDV FRPSOHWHG LQ ZLWK ILUVW JROG SRXUHG LQ -XQH DQG FRPPHUFLDO SU  _
JLHOGV DFTXLUHG *ROG 5RDG 5HVRXUFHVp UHPDLQLQJ ~ LQWHUHVW LQ *UX\HUH FRQVROLGDWLQJV & ° '
OLQHUDO 5HVHUYH JURZWK ZDV DFKLHYHG LQ IROORZLQJ D SLW H[SDQVLRQ VWXG\ DQG WKH FRPS G riwweinw i orri
0 IGHICS HVHYHV KDYH GHRBHDHG P RGH® SUP DUID GXH\R P IQQ) GHSBMRQDQG SHURGE UH HYDBDIRQR FRAVDQGP RAl [ IDARY Sirad @aoen|
7KH *UX\HUH WHQXUH SDFNDJH FRYHUV PRUH WKDQ KD DORQJ WKH 'RURWK\ +LOOV DQG <DPDUQD 'ifiiqU JRQHV
+LJKZD\ GHSRVLWV $WWLOD $ODULF 2UOHDQV DQG ORQWDJQH DQG VHYHUDO DGYDQFHG SURVSHFWV LQFOXGLQJ

Rdeh"® [l(_ P o

*HRORJ\ DQG OLQHUDO 5HVRXUFH PRGHOV

*UX\HUH LV ORFDWHG LQ WKH <DPDUQD 7HUUDQH Rl WKH HDVWHUQ <LOJDUQ &UDWRQ :HVWHUQ $XVRUBdLD 7KH
3RUSK\U\ TXDUW] PRQ]JRQLWH SRUSK\U\ HPSODFHG DORQJ D IOH[XUH LQ WKH UHJLRQDO 'RURWK\ +LOOV 6KHDU =
VIVWHP WKDW LV VWUXFWXUDOO\ FRQWUROOHG DQG DVVRFLDWHG ZLWK DOELWH VHULFLWH FKORU LR m h Biwkg\Wor
VXOSKLGHV ZLWKLQ WKH SRUSK\U\ ekaloilgelk

,Q VLWX PLQHUDOLVDWLRQ LV UHSUHVHQWHG E\ WKUHH GLPHQVLRQDO EORFN PRGHOV FRQVWUXFWHG IURP JHR(
7KH PRGHOV DSSO\ VXE FHOOLQJ WR KRQRXU GRPDLQ JHRPHWU\ DQG HQVXUH FORVH FRQIRUPDQFH EHWZHHQ EO|

%ORFN GLPHQVLRQV IRU WKH *UX\HUH PRGHO DUH P ™ p ™ P PRVW VPDOOHU GHSRVLWYVY DSSO\ P ™ p ™
&OLPDWH

7KH FOLPDWH LV VHPL DULG DQG WHPSHUDWXUHY YDU\ IURP DQ DYHUDJH PLQLPXP RI r& LQ -XQH WR DQ DYHUD.
DQQOXDO uUDLQIDOO LV PP $ UDUH EXW VLJQLILFDQW UDLQIDOO HYHQW ZDV H[SHULHQFHG GXULQJ ODUFK Zk

KRZHYHU SURFHVVLQJ RI 63 PDWHULDO FRQWLQXHG GXULQJ WKLV WLPH

/ILFHQFH VWDWXV DQG KROGLQJV

7KH* X\ HH RSHUIDIRQ LY GFDWMG LQ D VHP LDUG F@P DM 7HP SHIDXUHV WSLFDTD DQIH ILRP DQDYHUIIH P IQP XP R DSSWR] 1P DMD & 1Q- XQH W DQ
DYHIWHP D[P XP RI DSSWR IPDMD & Q- DQXDY  $ YHUDI H DQQXDADIQDOYVDSSUR [P DMO PP

$ WD KL K LOMQUW UDIQI DOHYHQWRFFXUWHG QO DUFK UHVXEMY 1QDWP SRUDY VXVSHMRQR! P IQQ) RSHUIMRQV IRUDSSUR] P DMO ILYH Z HH\WV
3URFHVVLQJ RI VWRFNSLOHG 63 PDWHULDO FRQWLQXHG GXULQJ WKLV SHULRG

2SHUDWLRQDO LQIUDVWUXFWXUH

7KH *UX\HUH RSHUDWLRQ FRPSULVHV D VLQJOH DFWLYH 23 PLQH VXSSRUWHG E\ RUH 63 7KH VLWH LQFOXGHV D S
VXSSO IV SIRYIGHG B\ DQRQ VW SRZ HUMIMRQ VXSSRWG E\ D .J DV SISHIRH DQG SRZ HUGMAEXWRQIQUMKAMUH IFOGQI D 0 VROUIDAOV

:DWHU VXSSO\ LV VRXUFHG IURP HYWDEOLVKHG ERUHILHOGY DQG DVVRFLDWHG LQIUDVWUXFWXUH 7KH RSHUDWL
RIILFHV HQJLQHHULQJ ZRUNVKRSV DQ DFFRPPRGDWLRQ YLOODJH DQ DLUVWULS DQG DQ LQWHUQDO URDG QHW

OLQLQJ PHWKRG

OLQLQJ DW *UX\HUH LV XQGHUWDNHQ E\ FRQWUDFWRUV XVLQJ FRQYHQWLRQDO 23 GULOO EODVW ORDG DQG KDXO F
RSHUDWLRQV SUHGRPLQDQWO\ SURFHVVLQJ IUHVK RUH ZKLFK LV KDUGHU DQG PRUH DEUDVLYH WKDQ WKH R[LGH PELC

23 VWDJHV DUH GHVLJQHG DURXQG JHRWHFKQLFDO VHTXHQFLQJ UHTXLUHPHQWY DQG WR SURYLGH D FRQVLVWHQW \
VVRXUHGIURP DFRP EICDIRQR GUHRAWIS P DMUDOURP \KH P ICH DQG P DMUIDQHFOIP HGIURP \WH52 0 DQGEQ) WP 63

OLQHUDO SURFHVVLQJ DQG 76)V

$QORH P ICHG DWW LXK\ HUH LV SURFHWHG WIURXJ K \WH RQ MW SOQNZ KIFK FRP SUMHV SUP DY AXWKIQ) 6$* EDQP @) JWDYIW UHFRYHY DQG
FOERQIQ®DK &,/ AWRXIW 7KH SOQWZ DV RW LQD® GAMICHG Z W DCRP ICDAFDSDAWRY -0 V8D WR WHDWEHHSHUIUHWK. KDUGHU RUHV 6 XEVHTXHQW
RSWLPLVDWLRQ LQLWLDWLYHY DQG XSJUDGHV KDYH LQFUHDVHG DFWXDO DQG SODQQHG WKURXJKSXW WR DSSUR

7KH 76) SHULPHWHU HPEDQNPHQW LV FRQVWUXFWHG XVLQJ D GRZQVWUHDP PHWKRG LQ VWDJHG UDLVHV HQFOR)
VWDUWHU DQG DSSUR[LPDWHO\ KD DW 6WDJH ILQDO 7KH 76) KDV D *,670 FRQVHTXHQFH FODVVLILFDWLRQ F
XWLOLVHG ZLWK WKH 6WDJH ZzZDOO UDLVH FRQVWUXFWLRQ FRPSOHWHG SURYLGLQJ DQ DGGLWLRQDO a O0OW RI V

5HPDLQLQJ /20 VWRUDJH FDSDFLW\ DFURVV 6WDJHV DQG LV DSSUR[LPDWHO\ OW B6WXGLHV DUH LQ SURJUHVV
EH\RQG

/20 3URYHG DQG 3UREDEOH OLQHUDO 5HVHUYHV

7KH OLQHUDO 5HVHUYH KDV D QLQH \HDU /20 WR

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW
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Forv @elhjek ~lkgekr _ lkaol_rrqgelk

Om o[gelk[h ark_[jlkgqé¢kp _

6XVWDLQDEOH GHYHORSPHQW Rl
* X\ HUH DFKIHYHG FHWMFDIRQ XQGHUMH QMEDIRQDCR\ DICHO DI HP HMGRGHIQ  \RIHMHUZIK 62 KHDSK DQGVDIHW DQG,62 - Farv'a®
HQYLURQPHQWDO FHUWLILFDWLRQV clh_ jek’
Q LQLWLDO UHKDELOLWDWLRQ WULDO DUHDV ZHUH VHHGHG WR WHVW FORVXUH SUHVFULSWL  tariky Sjeqd
<HRERMHIHEG WP DIQHG Z HOEHBZ. IRUHFDWBIYHY GXH \R LQFUHDVHG Z DMUUHR, FIY VXSSRUNY Q) WP Z DIMUVHFXUMN DQG HQMURGP HQBCREMPYHY clh ek
$ 0: VRODU IDFLOLW\ ZDV FRPPLVVLRQHG DW VLWH DQG D SUHIHDVLELOLW\ VWXG\ LQWR DGGLW  _ .
UHGXFWLRQ LQ HPLVVLRQV E\ ==
/IDQG DFFHVV DQG FXOWXUDO KHULWDJH PDQDJHPHQW DUH JRYHUQHG E\ D 1DWLYH 7LWOH DJUHHI -
ILQDQRDADQG GRQ ILQDQRDCEHGH W IRUWH <IOD 3HRS®! DQG WH 6 XQYDQIDP 1O @clkt

clh_ iek’®

*UX\HUH FRQWULEXWHY WR UHJLRQDO VRFLDO GHYHORSPHQW WKURXJK FRPPXQLW\ SDUWQHUVKL:

(QYLURQPHQWDO PDQDJHPHQW LV VXSSRUWHG E\ WKH HVWDEOLVKPHQW RI D UHKDELOLWDWLRQ WUXVW" 7RAWHd

SWRIMAYHFEMWXUHR 86 P DQG SRWAD IGHIDCS HVHYH FRVXBH FRAWRI 86 P Z KIEK DUH LQFOIGHG LQWH HFRQRP LE DQDOMY A

Rdeh"® [k P o

K'v. _"himj kgqp [k_ j[g oe[h eppr'p Repgp [k_ Immloqgrkeqe ™ p B
x$V SODQQHG *UX\HUH LQFUHDVHG WRWDO PDWHWNYQVRRAYHFENYWRQ RULWRKHW2YIS®OIDQ LQFOXGH RIKI_[

ZDVWH VWULSSLQJ WR VXSSRUW 6WDJH FXW E DXFO\H/O L7IKQ FHU R @ XFORVQ MG D BWKRUKFHU IRUPDQFH DQG WKH DELOLW\ WR

RSHUDWLQJ FRVWY DQG DQ LQFUHDVHG VWULS SYHUWILIFWORU DWHVHRWRQYDAMKHH LQIOXHQFHG E\ IOHBWN DV DLIOD &\

H[SDQGHG SLW VL]H UHTXLUHG WR DFFHVV GHHSHWRWHYHQHVV Rl IOHHW PDQDJHPHQW ekalnilgelk
X 7TKH *ROGHQ +LJKZD\ IHDVLELOLW\ VWXG\ KDV ERAKI) WREPROYHWHRGQD\WRE WKH 6WDJH RSWLPLVHG SLW GHVLJQ LQF

H[SHFWHG WR EH IROORZHG E\ UHJXODWRU\ DS EHRFKOKHD QICWR/S H I QDWUIRREXF® Y DGGLWLRQDO H[HFXWLRQ DQG JH

UHDGLQHVV DFWLYLWLHV WR VXSSRUW WKH SR WIHQRWDHI IFHRERPLHFH PAHXQOD RH P LWKQY FRXOG LPSDFW SURGXFWLY
X )ROORZLQJ WKH DFTXLVLWLRQ RI WKH UHPDLQLQW REQWMHIUW K LIBQIEQ WHKLHH/MD HW K H

IRUPHU *ROG 5RDG WHQHPHQWY DUH QRZ DYDLODEOH WR *ROG J)LHOGYV

HQDEOLQJ PRUH WDUJHWHG EURZQILHOGYV H[SORUDWLRQ FDPSDLJQV

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW
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@kkr[h Im~o[gekc pg[gepqge”p

Os nose’t

8QLWYV
OLQLQJ Forv'n®
7RWDO PLQHG NW clh_jek®
| :DVWH PLQHG RSH] NW Folkkv Sjeqd
| :DVWH PLQHG FDSH][ N W clh_ jek®
| 2UH PLQHG NW Sq Ustn
OLQHG JUDGH Jw clh_ jek’
6WULS UDWLR WRQQHV ZDVWH RUH @l s
BURFHVVLQJ clh ek
7RQQHV WUHDWHG NW -
+HDG JUDGH Jw Slrad @aoe”|
<LHOG J W el
30DQW UHFRYHU\
7RWDO JROG SURGXFWLRQ NR] Rdeh™ [k_ P o
7RWDO JROG SURGXFWLRQ NJ f L
JLQDQFLDOV *ROG )LHOGVp VKDUH s
$YHUDJH JROG SULFH UHFHLYHG 86 R] Srmmh ikq[o\
$YHUDJH JROG SULFH UHFHLYHG $ R] ekaloilgelk
([FKDQJH UDWH DQQXDO DYHUDJH $ 86

&RVW RI VDOHV EHIRUH DPRUWLVDWLRQ DQG GHSUHFLD®PRQ VKDUH
&RVW RI VDOHV EHIRUH DPRUWLVDWLRQ DQG GHSUHFLDBWRRQ VKDUH

&DSH[ *ROG )LHOGVp VKDUH WR 2FWREHU WKHQ $ P
&DSH[ *ROG )LHOGVp VKDUH WR 2FWREHU WKHQ $ R]
$,& $ R]
$,& 86 R]
Polf'~q [k_ pqr_v mem hek’ Mek dd{hp o: [k Mek R plro”~™p

BURMHFWY LQFOXGH WKH FRPSOHWLRQ RI WKH *HBGR(D\ HLQP & ZH V)RDOWRE E HOMWMAPEOMWMWA®R\Q PRGHOV ZHUH XSGDWHG WR
HVW DYDLODEOH GDWD VHWY OLQHUDO 5HVRXUFH HVWLPDWH
$Q 8YFRSIMWXG\ KDV SURJUHVVHG WDUJHWLQJ [} WRLE DRIV RRWLR R H *UX\HUH *ROGHQ +LJKZD\ $ODULF

DW WKH *UX\HUH GHSRVLW *ROG )LHOGV GRHV E?U WFﬁﬁd%\BQ/XBDOLQ#é’\HQDO %RUH DQG <$0 GHSRVLWYV ZH!
SHVRXUFHV DQG 0LQHUDO SHVHUYHV IRU WKH *{% LW<H ODWHVW PRGLIVLOJ IDEWRUYV

Mek o[h R'p os'p ]Jv *h[ppeae”[qgelk

&XW RIDHWDOOXUJLFDO

7TRQQHV *UDGH *ROG JUDGHV UHFRYHU\
&DWHJRU\ NW J W NR] J W
2SHQ SLW BURYHG
BUREDEOH | |
7TRWDO 23 | |
6WRFNSLOH 3URYHG
7TRWDO B3URYHG |

BUREDEOH | |
7TRWDO *UX\HUH OLQHUDO 5HVHUYHV I I
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Mek o[h R plro~"p Jv "*h[ppeae”[gqelk «DMR=

&XW RIDHWDOOXUJLFD Os’nse’t

7RQQHV *UDGH *ROG JUDGHV UHFRYHU\
&DWHJIRU\ NW J W NR] J W Faorv'n®
lh ek’
2SHQ SLW OHDVXUHG BN
,QGLFDWHG I I Falkkv Sjeqd
OHDVXUHG DQG ,QGLFDWHG I I clh_ iek
,QIHUUHG | | Sa l:'n
8QGHUJURXQG ,QIHUUHG clh _ jek®
7RWDO OHDVXUHG @ck
,QGLFDWHG | | clh  iek’®
OHDVXUHG DQG ,QGLFDWHG I I
Slrad @aoe”|
,QIHUUHG | | 1d @
IZH[L[
MI_eavekc a[”qlop
Rdeh"® [l(_ P o
b8QLWYV
RIkT [
6WULS UDWLR ZDVWH RUH UDWLR Tkel_
'LOXWLRQ 23 m | Srmmh i‘kq[ov
OLQLQJ UHFRYHU\ m I ekalajlgelk
B3URFHVVLQJ FDSDFLW\ OWSD

Mek o[h R plro~” [k_ Mek o[h R'p’os” v [oadalkaWwekoo[h R p os’ “pgej[g  p kpegeseqe'p
o' “lk~rehe[gelk 7R VKRZ KRZ GHFODUHG OLQHUDO 5HVHUYHV UHVSRQG WR FKDQJH

7KH\ HDURQ\ HDUIGFUHDVH LQO HDVXUHG DQG , QEREDWIG 0 IQHUDTS HVRXUAHV SULFH *UX\HUH HYDOXDWHG VHYHUDO JROG SULFH DVVXPSWLRQV
DW *UX\HUH ZDV GULYHQ E\ WKH *ROG 5RDG 5H\VEDMI+ ALV XX IHGE WQ RKH ODWHVW GHFODUDWLRQ 7KH VHQVLWLY

NR] DQG SRVLWLYH UHVRXUFH PRGHO XSGHBIWPPLQHVNRRZ SBIWURVOR KO QMW DIITHFW WKH HFRQRPLFDOO\ PLQHD/|
B BMVHGHFOMRYY  NR| KUKHUFRWDWXP SWRQY  NR| DQGD SHVHUYH ZKLOH NHHSLQJ DOO RWKHU WHFKQLFDO DQG PRGLI\LQ.

QHW JROG SULFH FRQWULEXWLRQ RI NR] %XLOGLQJ RQ WKLV DQDO\VLV WKH JROG SULFH VHQVLWLYLW\ VW
,QIHUUHG 0LQHUDO 5HVRXUFHY DOVR LQFUHDVH&XGULHVHQOEQWKRGROE HROH LY UHODWLYHO\ UREXVW DW ORZHU

S5HVRXUFHV DFTXLVLWLRQ NR] SDUWO\ RIIVHRQMMDURVEXIFPGPRIEAMDLQLQJ EURDGO\ VWDEOH DW DSSUR[LPDWF

FKDQIHV NR]  Z W SUFH DQG FRVWVIDWIXP SWRQ FKDQI HY FRQAEEXWQ) D SULFH DVVXPSWLRQV $W KLJKHU JROG SULFHV WKH OLQHUDO 5H"

QHW NR] PDWHULDOO\ ULVLQJ IURP DURXQG OR] DW WKH EDVH FDVH WR
OR] DW 86 UHIOHFWLQJ WKH LQFOXVLRQ RI DGGLWLRQD

7KH PRVW VLJQLILFDQW OLQHUDO SHVHUYH FKDQ@'WH]UL@bFWK/D%KE'HM@%QRPLFDOO\ YLDEOH DV SULFH LQFL

SHVRXUFHV DFTXLVLWLRQ NR] S5HSRUWLQyKPVURR XD WRFCR FDWH OLPLWHG GRZQVLGH VHQVLWLYLW\ WR (

DWWULEXWDEOH EDVLV LQ WR DWWULEXWRE®OH VUMD LQLERLPREERS WX XSVLGH OHYHUDJH DW KLJKHU SU

DFTXLVLWLRQ Z W D P DUH RSHQ SIWRSHUDWRQ Z W D Z HOGH LOHG FRNAKPMUA
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Nkqgekreqve ek™hr_ekc Zlk'p [k_ Y2 Mek™ _"peck Imqgejep[gelk [k_ o plro®” _“aekegetkantkbog "Ik
Mek o[h R'p os™ "lks ' opelk¥ ——
r‘,Ih_liek‘

Fo[kkv Sjeqd hi~[qelk [k_ ekao[pgor~qro’
Folkkv Sjeqd

clh_iek’®
Sa lz:'n
clh_ iek’
@ck't
clh jek‘

Slrad @aoe”|
Fdalk[
Rdeh® [k P o]
RIKI_I

Qrmmh‘j‘kq[ov
pknlnj[qelk
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Fo[kkv Sjeqd clh”lkeglekr _ lkaol_rrqgelk
Om o[gelk[h ark_[j kq[hp
*HQHUDO ORFDWLRQ Os'nse’t
*UDQQ\ 6PLWK LV VLWXDWHG LQ WKH <LOJDUQ &UDWRQ DW DQ HOHYDWLRQ RI P DERYH PHDQ VHD @HYHE DPVC
r p ta NP QRUWK HDVW RI WKH WRZQ Rl .DOJRRUOLH LQ WKH (DVWHUQ *ROGILHOGV RI :HVWHUQ HX¥W{LROLD I
%ULHI KLVWRU\ Folkkv Sjeqd
clh_iek’®

*UDQQ\ 6PLWK LV ORFDWHG LQ WKH /IDYHUWRQ GLVWULFW RI WKH HDVWHUQ <LOJDUQ &UDWRQ ZLWRLY WRH LRKUYV
KRVWHG ZLWKLQ EDVDOWLF FRXQWU\ URFNV DQG DVVRFLDWHG LQWUXVLYH XQLWY DQG LV FRQWURQCOMHG: E\ IUDF'
TXDUW] FDUERQDWH YHLQ DUUD\V DQG VXOSKLGH DOWHUHG JRQHV FRQVLVWHQW ZLWK DQ RURJHQLFIJR®G VI\VW

7KH *UDQQ\ 6PLWK DQG *RDQQD GHSRVLWYV ZHUH GLVFRYHUHG LQ ZLWK RSHQ SLW PLQLQJ FRPPHHELQJ i.Q
WKURXJK LWV SXUFKDVH RI 3ODFHU 'RPH LQ *ROG )LHOGYV DFTXLUHG RI *UDQQ\ 6PLWK LQ DY SHYW RI
:DOODE\ XQGHUJURXQG PLQH ZKLFK VWDUWHG SURGXFWLRQ LQ KDV EHFRPH WKH FRUH VRXUFH RI RUH DQG

VXFFHVVLYH UHVHUYH JURZWK IURP GHHSHU JRQHV Sirad @aoen]

7KH :DOODE\ RSHQ SLW SURGXFHG OR] EHIRUH FORVLQJ LQ DQG XQGHUJURXQG PLQLQJ FRPPHOFHG LQ
KDYLQJ SURGXFHG DSSUR[LPDWHO\ OR] WR GDWH IURP XQGHUJURXQG RSHUDWLRQV O0LQLQJ KDV SEEEUHVVLYH
UHVHUYH JURZWK VXSSRUWHG E\ SRVLWLYH UHVRXUFH FRQYHUVLRQ GULOOLQJ SDUWLFXODUO\ LQ =RQHYV DQC
Rdeh™ Tk =1
*UDQQ\ 6PLWK KDV FRQVLVWHQWO\ SURGXFHG MXVW XQGHU NR] RI JROG DQQXDOO\ LQ UHFHQW \HDUV :KLOH 0
WR PLQLQJ GHSOHWLRQ DQG FRVW UH HYDOXDWLRQV VXFFHVVIXO LQILOO DQG H[WHQVLRQ GULOOLQS KDYH GUL

DW GHSWK R

Qrmmh‘li‘kq[o\/

*HRORJ\ DQG OLQHUDO 5HVRXUFH PRGHOV ekaloilgelk

*UDQQ\ 6PLWK LV ORFDWHG LQ WKH /DYHUWRQ GLVWULFW RI WKH HDVWHUQ <LOJDUQ &UDWRQ ZLWKLQ WKH 1RUV
KRVWHG ZLWKLQ EDVDOWLF FRXQWU\ URFNV DQG DVVRFLDWHG LQWUXVLYH XQLWYV DQG LV FRQWUROOHG E\ IUDF!
TXDUW] FDUERQDWH YHLQ DUUD\V DQG VXOSKLGH DOWHUHG JRQHV FRQVLVWHQW ZLWK DQ RURJHQLF JROG V\VW

7KH UHVRXUFH PRGHOV DUH ' EORFN PRGHOV FRQVWUDLQHG ZLWKLQ ' GRPDLQ ZLUHIUDPHV *UDGH HVWLPDWHYV
UHVSHFW WR WKH QRPLQDO GULOO VSDFLQJ SDUHQW FHOOV 7KH SDUHQW FHOOV DUH VXE FHOOHG WR DFFXUD
XVHG IRU WKH :DOODE\ UHVRXUFH PRGHO DUH P [ P[ P GRZQ WR =RQH WKHQ P[ P[ P EHORZ =RQH

&OLPDWH

7KH FOLPDWH LV VHPL DULG DQG WHPSHUDWXUHY YDU\ IURP DQ DYHUDJH PLQLPXP RI r& LQ -XQH WR DQ DYHUD.
DQQXDO UDLQIDOO LV PP 1R HI WUHPH FOLPDWH FRQGLWLRQV DUH H[SHULHQFHG WKDW PDWHULDOO\ DIIHFW P

/LFHQFH VWDWXV DQG KROGLQJV

*UDQQ\ 6PLWK LV RZQHG E\ *60 OLQLQJ &RPSDQ\ 3URSULHWDU\ /LPLWHG D ZKROO\ RZQHG VXEVLGLDU\ RI *ROG )L

PLQHUDO ULJKWV RYHU WHQHPHQWY WKDW FRYHU KD LQFOXGLQJ PLVFHOODQHRXYV DQG QRQ PDQDJH(
FXUUHQW H[SORUDWLRQ DQG PLQLQJ OHDVHV 7KH PLQHUDO WHQHPHQWY FRYHU DQ DUHD RI DSSUR[LPDWHO\
QRQ PDQDJHG WHQHPHQWYV $V DW '"HFHPEHU QR VLIJQLILFDQW HQFXPEUDQFHYVY DUH UHJLVWHUHG DJDLQVW
FODLPV DJDLQVW WKH *UDQQ\ 6PLWK PLQLQJ OHDVH

2SHUDWLRQDO LQIUDVWUXFWXUH

*UDQQ\ 6PLWK KDV RQH 8* PLQH FRQWULEXWLQJ WR WKH OLQHUDO 5HVHUYHY DQG WZR 8* PLQHV FRQWULEXWLQJ
5HVHUYHV HVWLPDWHY GR QRW LQFOXGH DQ\ 23V EXW RQH 23 FRQWULEXWHYV WR WKH OLQHUDO 5HVRXUFHV 7KH
KDV FHOQWUDOLVHG DGPLQLVWUDWLYH RIILFHVY DQG HQJLQHHULQJ ZRUNVKRSV

OLQLQJ PHWKRG

:DOODE\ 8* LV DFFHVVHG YLD GHFOLQHV DQG PLQLQJ PHWKRGY LQFOXGH URRP DQG SLOODU EXON VWRSHV DQG

VWRSHVY UHIOHFW WKH GHHSHVW PLQLQJ LQ WKH /20 SODQ DW :DOODE\ EHWZHHQ P DQG P EHORZ VXUID
VXSSRUW DUH XVHG WR PDQDJH JHRWHFKQLFDO SDUDPHWHUV 2SHUDWLRQV XWLOLVH RZQHU PLQLQJ 2UH LV WU
SRUWDO E\ URDG

OLQHUDO SURFHVVLQJ DQG 76)V

2 UH LV SURFHWHG DANH P LG BIDFK DQG FDERQ IQ SXG &,3  SURFHVQY SOQARSHUWG XQGHUFDP SDL QP @) FRQGMRQY DQG BFDMG DSSWR 1P DMO
NP QRUN HDWWR WH: DIDE\ XQGHU WRXQGP ICH

*UDQQ\ 6PLWK RSHUDWHV D VLQJOH 76) FRPSOH[ FRPSULVLQJ IRXU FHOOV &HOOV WR &HOO LV FXUUHQWO\
EHEHQ&HY DG  &HD KDVDIHY + WK %* 670 FRQMHTXHQFH FOWMLIFDWRQDQG Z DV WDVHG R W 1 IQDCSHUP MG FUMWHBYDIRQR P DP\VAQ

ODWH ,W KDV D UHPDLQLQJ /20 VWRUDJH FDSDFLW\ Rl DSSUR[LPDWHO\ OW DQG LV PDLQWDLQHG IRU FRQW
+LJK % XQGHU *,670 ZDV UDLVHG WR LWV ILQDO SHUPLWWHG FUHVW HOHYDWLRQ RI P DPVO LQ 7KLV FHO
SDWM ILO&HD KDVDIHY +LIK %* ,670 FROHTXHQIFH FOWLEDWRQDQG Z DV IDMAG\R DQHBVDIRQRT P DPVOSDMH ) 1Q0 DUFK SRNGEQ

DGGLWLRQDO VWRUDJH FDSDFLW\ RI DSSUR[LPDWHO\ 0OW &RQVWUXFWLRQ RI &HOO ZDV FRPSOHWHG LQ -XO\
ILUVW VWDJH Rl &HOO SURYLGHV DSSUR[LPDWHO\ OW RI DYDLODEOH VWRUDJH 7KH FRPELQHG /20 VWRUDJH F
FRPSDUHG ZLWK DQ DQWLFLSDWHG /20 WDLOLQJV WKURXJKSXW RI ow
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Om o[gelk[h ark_[jlkgqé¢kp _

/20 3URYHG DQG 3UREDEOH OLQHUDO 5HVHUYHV Os nse’t

7KH OLQHUDO 5HVHUYHV KDYH D \HDU /20 WR Forvin®
f‘,|h7j43k‘

6XVWDLQDEOH GHYHORSPHQW
Folkkv S eqd
*UDQQ\ 6PLWK UHWDLQHG ,62 ,62 DQG ,62 FHUWLILFDWLRQV ZLWK ,QWHUQDWLRQDO clh_ jek’
LQb
Sa 1i'n
$ 1IDWLYH 7LWOH $JUHHPHQW ZLWK WKH :DQJNDWMD 7MXQJXOD $ERULJLQDO &RUSRUDWLRQ 517%& Ia:h WRH.1\DO

I 62

'HFHPEHU DQG LQFOXGHYV FRPSHQVDWLRQ KHULWDJH PDQDJHPHQW DFFHVV SURYLVLRQV DQG DVVRFLDWHG E

(QYLURQPHQWDO PDQDJHPHQW LV VXSSRUWHG E\ D UHKDELOLWDWLRQ WUXVW RI DSSUR[LPDWHO\ 86“”‘"_‘ TRWDC
FRPSUMQJ 86 P IRUSURI UNWMYH UHKDEIDDMRQDQGE 6 P IRUSRVAD LGHUDCE HVHLYH FEVXUH ERWM IGFOGHG IQWH HFRGRP LE DQDOWY/ Ll

Slrad @aoe”|
Fdllk[

K'v _"s h kagp [k_ j[q'oe[h eppr'p Repgp [k_ Immloqgrkeqge p Rdeh' [k_P'o
X (( WUDFWLRQ LQ FRQMXQFWLRQ ZLWK LOQWHJUDSW MBS VSWRWWHKH GIQHEQX WERQ RH WRKIHHM2Q0VSODQ LQFOXGH WKH IROOR?
PDLQWDLQHG 30DQ LV WR SDVWH ILOO DOO VWRKSHWY L] RRQHRWHBIQ@WL.FDO UHJLRQDO VWDELOLW\ 8LOODUV PD\
X 7TKH *HRWHFKQLFDO 5HYLHZ %RDUG *5% FRQWLUQ®XWWAMRLODHWHZWEBEQGVR PLWLIJDWH VHLVPLFLW\ *HRWHFKQLFDC
UHFRPPHQG JHRWHFKQLFDO GHVLJQ DQG HIWUDFWLRIQVMBTWR Q@GHIQD MW B LICHIEXIFH ORFDWLRQ DQG VL #flrmmh> i“kqg[ov
WKH LPSDFW RI VHLVPLFLW\ X =RQH LV WKH FXUUHQWO\ SODQQHG GHHSHVW O HeYkkhOn R b eVIKH
X 6HYHUDO SURMHFWY GHVLJQHG WR LPSURYH HIUUWRQAHQYFOHHDPYGYBGGCGYRYN YAFRVWKHUH DUH VHYHUDO GHHSHU GL
SUHVVXUHY GXH WR LQFUHDVHG GHSWK RI PLQLOQWHUY DWW RRQY WHGW.IQHF 3RQWHBY ORGH 7KH DELOLW\ WR VDIHC(
LQ KDXODJH GLVWDQFH LQFOXGH WUDYHO WLPHHCGRVELPRQBIWLRAL OYCH MW MWKIHWIIRRFFXY RI IXWXUH VWXGLHV
XSJUDGHVY FRROHG DLU VXSSO\ ZDWHU VXSSG\'"BDPSHUUB N QIBOF RODWMWRIOLY DVVRFLDWHG ZLWK UHGXFHG IOH[LELO

UHTXLUHPHQWYV LQFUHDVLQJ FRVWV EXW LV H[SHFWHG WR EH RIIVHW WKURXJK |
x 7TKH UHVRXUFH GHYHORSPHQW VWUDWHJ\ FRQWEQXHY HVFN IRFFURRPHEHWVO WURMMPFWY 9HQWLODWLRQ FRROLQJ C
IXUWKHU SRWHQWLDO RI WKH :DOODE\ 8* XSJUDGHV DUH SODQQHG WR HQDEOH HIILFLHQW H[WUDFWLRQ D

X 9HQWLODWLRQ UHVWULFWLRQV LQ ORZHU PLQK *UBTQ\UP BWKPRPIN  ISQWVAMVWORYQGHUJR UHOHYDQW VWXGLHV
LQYHVWPHQW IRU LQFUHDVHG YROXPH DQG FRRORPHRIDFIHPAHOW 13Q RMKHHFQH[W ILYH \HDUV ZKLFK KDV WKH SRWH
PDQDJHPHQW VXSSRUW LV SURYLGHG E\ WKH *URW 5 O/LHAK Q¥ PR O DEDPPLOO FDSDFLW\

Fo[kkv Sjeqd¢ W[hh[]v UF

6FKHPDWLF ORQJ VHFWLRQ RI WKH :DOODE\ 8* RUH JRQHV PRGHO ORRNLQJ ZHVW
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@kkr[h Im~o[gekc pg[gepqge”p

8QLWYV O<s nse’t
8* PLQLQJ Forv'n®
7RWDO PLQHG N W clh_ jek”
| :DVWH PLQHG RSH] NW Eofkkv Sleqd
| :DVWH PLQHG FDSH] NW clh_ jek’
| 2UH PLQHG NW Sa iin
OLQHG JUDGH J W clh_ ek
3URFHVVLQJ

@ck't

7RQQHV WUHDWHG FDPSDLJQ PLOOLQJ NW S
+HDG JUDGH Jw -
<LHOG Jw Slrad @aoe”|
30DQW UHFRYHU\ F Ak
7RWDO JROG SURGXFWLRQ NR] '
7RWDO JROG SURGXFWLRQ NJ Rdeh' [k_ P'o
JLQDQFLDOV
$YHUDJH JROG SULFH UHFHLYHG 86 R] RIKI_I
$YHUDJH JROG SULFH UHFHLYHG $ R] Srmmh i kq[ov
(IFKDQJH UDWH DQQXDO DYHUDJH 86 $ ekalojlgelk

&RVW RI VDOHV EHIRUH DPRUWLVDWLRQ DQG GHSUHFLDWPRQ
&RVW RI VDOHV EHIRUH DPRUWLVDWLRQ DQG GHSUHFLDBWRRQ

&DSH]J $ P
&DSH]J $ R]
$,& $ R]
$,& 86 R]

Polf'~q [k_ pqr_v mem hek’

7KH )6 IRU =RQH LV QHDULQJ FRPSOHWLRQ Z&WHKHIGOGMBHIQEGWHRAW WHBU BMH6eY LIRLU WKH :DOODE\ PDWHULDO KDQG
, 35 H[SHFWHG WR FRPPHQFH LQ 4 DQG GHYB-ORIPHRWGBHQWDRLF LSIDWHDBQVI®B H[SHFWHG WR FRPPHQFH LQ +
EHJLQ LQ + ,Q SDUDOOHO WKH )6 IRU WKH WIDQQOBRB\LQRD HHE®EPH® GLHVHO XVH ORZHU HPLVVLRQV DQG PRUH

LQIUDVWUXFWXUH KDV EHHQ FRPSOHWHG DQG LRDKOWUHQAWRP XCRHEIIBHLR]IRQJH,B5 ([BIORKWDWLRQ GULOOLQJ DW =RQH
HDUO\ ZRUNV H[HFXWLRQ DOUHDG\ LQ SURJUHVYLWK WKH QH[W SKDVH RI HITSORUDWLRQ SODWIRUPV XQGHU GHYH

Mek o[h R'p’os'p [k_ Mek o[h R plro~™p
Mek o[h R'p'os'p ]Jv *h[ppeae”[qgelk

&XW RIDHWDOOXUJLFDO

7RQQHV *UDGH *ROG JUDGHY UHFRYHU\
&DWHJIRU\ N W J W NR] J W
8QGHUJURXQG 3URYHG [
3UREDEOH | [
7RWDO 8* [ [
6BWRFNSLOH 3URYHG
7RWDO 3URYHG [ [

BUREDEOH | |

7RWDO *UDQQ\ 6PLWK OLQHUDO 5HVHUYHV | |
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Mek o[h R plro~"p Jv "*h[ppeae”[gqelk «DMR=

&XW RIDHWDOOXUJLFDO Os ose't

7RQQHV *UDGH *ROG JUDGHV UHFRYHU\
&DWHJIRU\ NW Jw NR] J W Forv'n®
clh ek’
8QGHUJURXQG OHDVXUHG I I =
,QGLFDWHG | | Folkkv Sjeqd
OHDVXUHG DQG ,QGLFDWHG | | clh_ jek
,QIHUUHG | | Sa l1:'n
2SHQ SLW ,QIHUUHG clh_ jek”
7RWDO OHDVXUHG I I @ckt
,QGLFDWHG | | clh ek’
OHDVXUHG DQG ,QGLFDWHG I I
Slrad @aoe”|
,QIHUUHG | | !
IZH[L[
MI_eavekc a[”qlop Rdeh' [k P'o
8QLWV
2 BIKI_[
OLQLQJ UHFRYHU\ IDFWRU 8* I I
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pknlni[qelk
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OLQHUDO 5 H DFSHRDEBGUIYHOE\ WH KLJ KHUJ RG SUEH N DVVXPSWLRQV DURXQG WKH EDVH FDVH XVHG LQ WKH FXUUHQW G
DQG DEAMRQVIURP GVFRYHY DQG5HVRXFHPRGHEY AR SDUD® VHQVLWLYLW\ DQDO\VLY DVVHVVHV WKH HIIHFW Rl SULFH PRYHPH
RIVHVE IGFUDHGFRW  N\R| DQGSHWRXHH FOMRQYY AR HFRQRPLFDOO\ PLQHDEOH SRUWLRQ Rl WKH 5HVHUYH KROGLQJ D
&KDQJHV YORHWKIHG O0LQHUD® IDHFRKXSRNLWLYH LPSBARRP HR®J IDFWRUV FRQVWDQW

WH J RG SUFH DQG FRWP RYHP HOV N DQGAVRYHY DQG *UDQQ\ 6PLWKpV OLQHUDO 5HVHUYH H[KLELWV ORZ VHQVLWLYLW\
SHVRXUH P RGH®Y R OUHO RIVHVE\ H FOMRQV R DVVXPSWLRQV ZLWK RQO\ PLQRU FKDQJHV LQ FRQWDLQHG RXQFH
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Sq ls'p clh_"jl&kgekr™ _ lkaol_rrgelk
Om o[gelk[h ark_[j kq[hp

*HQHUDO ORFDWLRQ Os'nse’t

7KH 6W ,YHV PLQLQJ RSHUDWLRQV H[WHQG IURP NP | NP VRXWK VRXWK ZHVW RI .DPEDOGD LQ :HVWHY $XVWUL
ORQJLWXGH r p( 7KH QHDUHVW PDMRU VHWWOHPHQW LV .DOJRRUOLH VLWXDWHG NP WR WKH QRUWK;ZLWK :

VXSSRUWLQJ LQIUDVWUXFWXUH
Fnlkkv Sjeqd

%ULHI KLVWRU\ clh_ fek”
*ROG ZDV ILUVW GLVFRYHUHG DW 5HG +LOO QHDU .DPEDOGD LQ ZLWK QXPHURXV SURVSHFWYV Sq la'p
ZLWK WKH GLVFRYHU\ RI WKH 9LFWRU\ '"HILDQFH FRPSOH[ LQ *ROG )LHOGV DFTXLUHG 6W ,YHV clh_ jek®
VXFK DV &DYH 5RFNV +DPOHW DQG WKH ,QYLQFLEOH GHSRVLW ,QYLQFLEOH KDV EHFRPH WKH FRUQHUVWRQH RI
RQJRLQJ DQG FRQWLQXRXV H[SORUDWLRQ H[WHQGLQJ WKH /20 @ck't

clh ik’
OLQLQJ DQG SURFHVVLQJ LQIUDVWUXFWXUH VWHDGLO\ H[SDQGHG ZLWK WKH FRQVWUXFWLRQ RI D OWSD &,/ SO

OWSD /HIUR\ OLOO LQ *ROG )LHOGV DFTXLUHG WKH 6W ,YHV RSHUDWLRQ LQ DQG KDV VLQFH G Wi YR Ml

DQG GHYHORSPHQW R
%HWZHHQ DQG D VHULHV RI QHZ GHSRVLWV ZHUH GLVFRYHUHG DQG PLQHG LQFOXGLQJ &DYIFERENY +DP
GLVFRYHU\ LOQ 7KH ,QYLQFLEOH GHSRVLW KDV VLQFH EHFRPH WKH FRUQHUVWRQH RI SURGXFWLRQ DW 6W ,YH
XQGHUJURXQG GHYHORSPHQW IROORZLQJ LQ 7KH ,QYLQFLEOH &RPSOH|[ LQFOXGLQJ ,QYLQFLEOIR&RNXWK_ 'BH:
WKURXJK RQJRLQJ H[SORUDWLRQ DQG UHVRXUFH FRQYHUVLRQ

RIkT
6W ,YHV UHPDLQV RQH RI *ROG )LHOGVp ODUJHVW $XVWUDOLDQ SURGXFHUV FRQVLVWHQWO\ GHOLYHULG RYHU
D SUHGRPLQDQWO\ XQGHUJURXQG PLQH IRFXVHG RQ WKH ,QYLQFLEOH DQG +DPOHW 1RUWK FRPSOHHY Suri QW
SULPDULO\ E\ GLVFRYHU\ DQG H[WHQVLRQ ZLWKLQ WKH ,QYLQFLEOH VI\VWHP DORQJVLGH RSWLPLVDZ‘JkLQ:fég.[.'EIeIIfL&VI

*HRORJ\ DQG OLQHUDO 5HVRXUFH PRGHOV

6W ,YHV LV VLWXDWHG LQ WKH 1RUVHPDQ :LOXQD *UHHQVWRQH %HOW RI WKH <LOJDUQ &UDWRQ ZLWKLQ D VHTXF
VHGLPHQWDU\ URFNV *ROG PLQHUDOLVDWLRQ LV KRVWHG LQ VWUXFWXUDOO\ FRQWUROOHG VKHDU JRQHV TXDU'
VXOSKLGH DOWHUDWLRQ KDORV OLQHUDOLVDWLRQ LV SUHGRPLQDQWO\ RURJHQLF LQ VW\OH ZLWK NH\ VIVWHPYV
FRUULGRUV LQFOXGLQJ WKH 30D\D )DXOW V\VWHP

' EORFN PRGHOV DUH XVHG WR UHSUHVHQW WKH YROXPH RI WKH LQ VLWX PLQHUDOLVDWLRQ DQG DUH FRQVWUX
FRQVWUDLQHG E\ WKH ZLUHIUDPHY DQG WKH EORFN PRGHOV XWLOLVHV VXE FHOOLQJ WR HQVXUH WKH EORFN PR
ZLUHIUDPH PRGHO 7KH SDUHQW FHOO VL]H DSSOLHG LQ UHVRXUFH PRGHOOLQJ DW 6Wb,YHV LV GHSHQGHQW RQ
WKH GULOO VSDFLQJ 3DUHQW FHOOV XVHG IRU RSHQ SLW UHVRXUFH PRGHOV JHQHUDOO\ UDQJH IURP Pb[b Pb[
VLIH YDULHV PRVWO\ IURP Pb[b P[ P WR Pb[b Pb[b P 6XE FHOOLQJ LV VHW WR P ZKHUH SUDFWLFDO

&OLPDWH

6W ,YHV LV LQ DQ DUHD RI DULG EXVK ODQG :KLOH RFFDVLRQDO VWRUP DFWLYLW\ PD\ FDXVH PLQRU GHOD\V WR
DUH QRW H[SHFWHG WR PDWHULDOO\ LPSDFW WKH VLWHpV QRUPDO RSHUDWLRQV

/LFHQFH VWDWXV DQG KROGLQJV

7KH 6W ,YHV *ROG OLQLQJ &RPSDQ\ 3W\ /WG 6,*0& ZKROO\ RZQHG E\ *ROG )LHOGVY FRQWUROV SURVSHFWLQJ
WHQHPHQWY RYHU KD LQFOXVLYH RI QRQ PDQDJHG OHDVHV WRWDOOLQJ KD DQG QRQ FRQWUROOLQJ
ZKHUH 6W ,YHV KDV D LQWHUHVW $V DW '"HFHPEHU QR VLIJQLILFDQW HQFXPEUDQFHY DUH UHJLVWHUHG L
FODLPVY DJDLQVW WKH 6W ,YHV PLQLQJ OHDVH

2SHUDWLRQDO LQIUDVWUXFWXUH

6W ,YHV KDV IRXU 8* PLQH DUHDV DQG VL[ 23V FRQWULEXWLQJ WR WKH OLQHUDO 5HVHUYH 7KHUH DUH VL[ 8* PLC
5HVRXUFH 7KHUH LV D FHQWUDOLVHG DGPLQLVWUDWLYH RIILFH SURFHVVLQJ IDFLOLW\ DQG HQJLQHHULQJ ZRUN

OLQLQJ PHWKRG

6W ,YHV RSHUDWHV XQGHUJURXQG DQG RSHQ SLW PLQHV 8QGHUJURXQG DFFHVV LV YLD GHFOLQHYV DW ,QYLQFLE
FRQWUDFWRU PLQLQJ OLQH GHVLJQ VFKHGXOLQJ DQG JURXQG VXSSRUW DUH XVHG WR PDQDJH JHRWHFKQLFDO
URRP DQG SLOODU EXON VWRSHV DQG ORQJ KROH RSHQ VWRSLQJ ZLWK SDVWH ILOOLQJ 2SHQ SLWV DUH PLQHG
PHWKRGV ZLWK ERWK RZQHU DQG FRQWUDFWRU IOHHWV 2UH IURP DOO RSHUDWLRQV LQFOXGLQJ VWRFNSLOHYV L
SURFHVVLQJ SODQW

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW
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Sq ls'p clh_"jl&kgekr™ _ lkaol_rrgelk

Om o[gelk[h ark_[jlkgqé¢kp _

OLQHUDO SURFHVVLQJ DQG 76)V O<s nse’t

6W ,YHV RSHUDWHYV D OWSD SURFHVVLQJ SODQW WKDW FRQVLVWYV RI SULPDU\ FUXVKLQJ FORVHG IHLUbkyLW 6$*

olbho . i

76) KDV D +LJK & $1&2/' FRQVHTXHQFH FODVVLILFDWLRQ ZDV GHFRPPLVVLRQHG DQG LV EHLQJ XVHG irU 3\}VDLOL

XVLQJ HI[FDYDWRUV ORDGHUV DQG WUXFNYV Folkky Sjeqd

76) KDV D +LJK & $1&2/' FRQVHTXHQFH FODVVLILFDWLRQ ZDV ILOOHG WR WKH ILQDO GHVLJQ KHLJKM™MI QBKkGHFR

76) KDV D 6LJQLILFDQW $1&2/' FRQVHTXHQFH FODVVLILFDWLRQ DQG ZDV GHFRPPLVVLRQHG LQ Sq ls'p
76) LV D SDGGRFN W\SH IDFLOLW\ ZLWK D FXUUHQW PD[LPXP HPEDQNPHQW KHLJKW Rl a P 7KH ._Sn-dek
FODVVLILFDWLRQ ——

7KH 1RUWK 2UFKLQ LQ SLW 76) KDV D /RZ $1&2/' FRQVHTXHQFH FODVVLILFDWLRQ UHDFKHG LWV VWRZ®i1i FDSDFI

7KH FXUUHQW DFWLYH /HYLDWKDQ LQ SLW 76) ZLWK D /RZ $1&2/' FRQVHTXH@V¥WXPQRVVDL WPDRWLADV KOV BhERPAQ
VLWX GU\ GHQVLWKHRIHYWDWKDQ 76) ZLOO UHDFK LWV GHVLJQ FDSDFLW\ E\ WKH HQG RI

Fdalk[

/20 3URYHG DQG 3UREDEOH OLQHUDO 5HVHUYHV
Rdeh® Tk P‘K)\

(I WHQVLRQDO DQG EURZQILHOGY H[SORUDWLRQ FRQWLQXHV DQG LV H[SHFWHG WR LQFUHDVH WKH /20 JLYHQ WK

SLSHOLQH ,W LV HVWLPDWHG WKDW WKH H[LVWLQJ OLQHUDO 5HVHUYH HVWLPDWHY ZLOO EH GHSOH\IEQ'I[!_IE? [LQ

6XVWDLQDEOH GHYHORSPHQW Srmmh i“kq[ov

7KH PLQH PDLQWDLQHG ,62 FHUWLILFDWLRQ IRU LWV RFFXSDWLRQDO KHDOWK DQG VDIHW\ PDQLIHFHGW §iv
PDQDJHPHQW V\VWHP 6W ,YHV LV DOVR FHUWLILHG DV IXOO\ FRPSOLDQW ZLWK WKH ,QWHUQDWLRQDO &\DQLGH 0
6W ,YHV DQG WKH 1JDGMX 1DWLYH 7LWOH $ERULJLQDO &RUSRUDWLRQ WKH 5HJLVWHUHG 1DWLYH 7LWOH %RG\ &F
VLIQHG LQ $XJIXVW DQG LQFOXGHY FRPSHQVDWLRQ SD\PHQWY KHULWDJH PDQDJHPHQW DQG DFFHVV FRQVLGHI

,Q DFFRUGDQFH ZLWK WKH WKUHH \HDU F\FOH LQ 6W ,YHV FRPSOHWHG D GHWDLOHG UHYLHZ RI LWV PLQH FC

(QYLURQPHQWDO PDQDJHPHQW DQG IXQGLQJ 7KH UHKDELOLWDWLRQ WUXVW LV FXUUHQWO\ DW 86 P ZLWK IXO
RI 86 P DQG SRVW OLQHUDO 5HVHUYH FORVXUH RI 86 P LV LQFOXGHG LQ WKH HFRQRPLF DQDO\VLV

6W ,YHV VXQULVH RYHU /DNH /HIUR\

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW
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K'v _“s himj kgp [k_ j[g oe[h eppr'p Repgp [k_ Immlogrkeqe™p

JRFXV GXULQJ WKH \HDU UHPDLQHG RQ WKH FRQ@WY QX HGRHWKBIQN[HFQX WL RVKIRI WKH /20 SODQ LQFOXGHA < nae ¢
,QYLQFLEOH 8* ZKHUH IXO0 SURGXFWLRQ KDV QRD EQW QLIQYW D ERIFNK PBVIVOWGVDELOLW\ DV PLQLQJ GHSWKYV LQFUH
RXWSXW IURP WKH ,QYLQFLEOH &RPSOH[ H[FH H G \BQ B BIMN-RAMAQ DO BUCHQEKIOK WIH HOMURGP HOMDQG

EHLQJ H[HFXWHG WR LQFUHDVH DQG VXVWDLQ SURMXEFWHLIR@® JURPDERHQ DY DQFDEWI XFWXUH WR VXSeran me SO
8* ZLWK WKURXJKSXW H[SHFWHG WR H[FHHG  0\WS®XKRDNMHIQNIRES! & HJRR SO Y H

\HD UV x SRFN PDVV VWDELOLW\ ULVNV DUH PLWLIDWHG WKU R X0k J KR H F

GHG VHLVPLF PRQLWRULQJ HWZRUN DQG-UHJIXQDU UL
2YHU WKH SDVW WZR \HDUV WKH /20 PLQLQJ PLJ[ %g(\:(D%/VFﬁ Q QJ Q QG e -

YRYVYbRX %\G FROWURO PDQDJHPHQW SODOV DOG VXSSF
WUDQVLWLRQHG IURP 23 WR 8* RSHUDWLRQV 7KH &N fRMHUUR WS ) L0J DGGUHVVHG V| sk I

= 5D
23 RSSRUWXQLWLHY FRQWLQXHYV WR EH SU'-RULWH\\/W%é’Yﬁ\WF‘%D&l—PﬁEﬁL)’Mt'H%‘GHLL%QQJHDVHG XWLO  clh jc}k‘
PLQLQJ PLI 76)V DQG RQJRLQJ UDWLRQDOLVDWLRQ RI IUHVKZDWHU XVH (QL
" XUQJ WH\ HDU 6WYHV FRQFOGHG D 1 DWYH 71M81 $ J UHHP HQWZ [\ WH LQIUDVWUXFWXUH ULVNV DUH EHLQJ PLWLJDWHG WHK@RK 1K WDUJ
1JDGMX 3HRSOH WKH GHWHUPLQHG 1DWLYH 7Lw &K WKREBMQYX@EH 50O R 1Y XRIRWKR YWKH . QYLQFLECH * MESDQV|
R \WWH 6WWYHV P IGQH DUHD 7KH DI UHHP HWBURYIGHV IRUD IDQIH R! 1ILQDGQADO
DQG QRQ [IGDGADEHCH W DQG HABEQAKHV 1 UDP HZ RUW IRUDQG DFFHW Slrad @aoe”|
DQG FXOWXUDO KHULWDJH PDQDJHPHQW -

Rdeh"® [l(_ P o

@kkr[h Im o[gekc pqg[gepqge”p

8QLWYV RIKI_[
7TRWDO PLQHG N W Srmmh i“kq[ov
| :DVWH PLQHG RSH] N W ekalojlgelk
| :DVWH PLQHG FDSH] NW
| 2UH PLQHG NW
OLQHG JUDGH J W
23 PLQLQJ
23 PLQHG N W
| :DVWH PLQHG NW
| 2UH PLQHG NW
OLQHG JUDGH J W
6WULS UDWLR ZDVWH WRQQH RUH UDWLR
8* PLQLQJ
8* PLQHG N W
| :DVWH PLQHG NW
| 2UH PLQHG NW
OLQHG JUDGH J W
BURFHVVLQJ
7RQQHV WUHDWHG N W
+HDG JUDGH J W
<LHOG J W
30DQW UHFRYHU\
7RWDO JROG SURGXFWLRQ NR]
7RWDO JROG SURGXFWLRQ NJ
JLQDQFLDOV
$YHUDJH JROG SULFH UHFHLYHG 86 R]
$YHUDJH JROG SULFH UHFHLYHG $ R]
(IFKDQJH UDWH DQQXDO DYHUDJH 86 $

&RVW RI VDOHV EHIRUH DPRUWLVDWLRQ DQG GHSUBMFRDWLRQ
&RVW RI VDOHV EHIRUH DPRUWLVDWLRQ DQG GHSUHFRDWLRQ

&DSH]J $ P
&DSH]J $ R]
$,& $ R]
$,& 86 R]

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW
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Sq ls'p clh "iegéekr™ _ lkaol_rrgelk
Polf ~q [k_ poermvhek’

7KH )6 IRU WKH 6DQWD $QD 23 KDV EHHQ FRPSODVVHVVPHQW LQ ZLWK FRPSOHWLRQ RI WKH )6 IRW WKtk G+6 W
SURGXFWLRQ ,Q SDUDOOHO WKH ,QYLQFLEOH WKH HQG RI 7KLV LV H[SHFWHG WR VXSSRUW D VXVWDLQDEOH
WR GHICQH \WH SIRGXAIRQUIP S XS DQG VXWEIQIQ) FOVHY \RJ HWHUZ W WH FRWH IHRYH LQFUHDVH 1Q QUGQRE®I 8*  SURGXPURQE\ (DD ZRUW Earv n®

DVVRFLDWHG HQDEOLQJ LQIUDVWUXFWXUH UHTIRU WKH 0+6 DUH FRQWLQXLQJ LQ SDUDOOHO ZLWK WKLYV SJRFHV\

$ UHFHQWO\ FRPSOHWHG 0+6 3)6 LV FXUUHQWO\ XQGHUJRLQJ ,35 7KH

[k k S
MQREGI8* H SDQURQDQGO +6 3) 6 Z IBURI UHW WURXI K DB H J DM Faolkkv Sjeqd

clh iek"
Sq Is'p¢ lksek”elh™ Bljmh’u Sq ls'p
clh_iek’
@ck't
f‘|h7j'3k‘

Slrad @aoe”|
Fdllk[
Rdeh"® [l(_ P o
RIKI_[

Qrmmh‘li‘l(q[o\/
pknlnj[qelk

6FKHPDWLF QRUWK VRXWK ORQJ VHFWLRQ WKURXJK WKH ,QYLQFLEOH RUH ERG\ FRPSOH[ 7KH ,QYLQFLEOH &RPSOH[ LV ORFDWHG
PLQLQJ DUHDV RI )HQWRQ 'UDNH DQG ,QYLQFLEOH 6RXWK ([SORUDWLRQ GULOOLQJ LV EHLQJ FRQGXFWHG DFURVV D UDQJH RI VW
QHDU PLQH H[SORUDWLRQ WDUJHWLQJ

Mek o[h R'pos’'p [k_ Mek o[h R plro”*™p
Mek o[h R'p’os’p ]Jv *h[ppeae”™[gelk

&XW RIDHWDOOXUJLFDO

TRQQHYV *UDGH *ROG JUDGHV UHFRYHU\
&DWHJRU\ NW J W NR] J W
8QGHUJURXQG BURYHG | |
3UREDEOH | |
7TRWDO 8* | |
2SHQ SLW UREDEOH |
6WRFNSLOH BURYHG
7TRWDO BURYHG | |

BUREDEOH | |
7TRWDO 6W ,YHV OLQHUDO 5HVHUYHV | |

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW
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Sq ls'p clh_"jl&kgekr™ _ leqal_rrgelk
Mek o[h R'p os' p [k_ Mek ofhkkd@Rebito” p
Mek o[h R plro~r™p Jv *h[ppeae”[qelk «DMR= Ocs nse’t
&XW RIDHWDOOXUJLFDO _ _ . . .
7RQQHV *UDGH $X JUDGHV UHFRYHU\ SIhT TR
&DWHJIRU\ NW J W NR] J W o
8QGHUJURXQG OHDVXUHG I I Flﬂh[kk_vk‘ﬁjeqd
cC e
L QGLFDWHG | | IR
OHDVXUHG DQG ,QGLFDWHG | | Sa ls'n
,QIHUUHG I I clh_ iek
2SHQ SLW OHDVXUHG [ [ @clkt
,QGLFDWHG | | clh_ ek
OHDVXUHG DQG ,QGLFDWHG | [ Sirad @aoceA]
,QIHUUHG [ [
7TRWDO OHDVXUHG | | Fdlk]

,QGLFDWHG [ [
OHDVXUHG DQG ,QGLFDWHG [ [
,QIHUUHG I I RIKI [

Rdeh"® [l(_ P o

MI_eavekc a[~qlop Srmmh i kq[ov
pknlnj[qelk

b8QLWYV

OLQLQJ UHFRYHU\ IDFWRU 8* |
OLQLQJ UHFRYHU\ IDFWRU 23 |
6WULS UDWLR ZDVWH RUH UDWLR

'LOXWLRQ 23 | |
'LOXWLRQ 8* | |
BURFHVVLQJ FDSDFLW\ OWSD

Mek o[h R plro~” [k_ Mek o[h R'p’os” v [odlkaWwekoo[h R p os’ "pgej[g p kpegeseqe ' p

o “lk~ehe[qelk 7R LOOXVWUDWH WKH VHQVLWLYLW\ RI WKH GHFODUHG OLQHUDO !

BWYHV UHFRUEHG D GMWCRUDWHIQO HDV X UHG DQG ,QGLFDWH G JR@G SHOFH 6W ,YHV HYDOXDWHG WKH LPSDFW RI D UDQJH RI JRC

SHVRXUBHAN.YHQ E\ KLJKHU JROG SULFH DVVXPSWVNR®RSHOR QY \VHRRHYG WKH EDVH FDVH XVHG LQ WKH FXUUHQW G
N SDMDD® RIVAWE. FRANGQFUHDVHY DQG H FOMRQY NRl 7KH VHQVLWLYLW\ DQDO\VLY DVVHVVHV WKH HIIHFW Rl SULFH PRYHPH!

,QIHUUHG O0LQHUDO\GRIVR¥UFWMVHG GXH WR WKHHARKXRRBLFAO®® SBLRHDEOH SRUWLRQ RI WKH 5HVHUYH KROGLQJ D¢
NR Z W GHRUHDVHY DAEEXWIEGN\R KLUKHUFRW. R DQG PRGLI\LQJ IDFWRUV FRQVWDQW

OLQHUDO 5 HIUHHE PIUDD® DA \WYHY NR| SUP DUD 7KH OLQHUDO 5HVHUYH DW 6W ,YHV VKRZV D PRGHUDWH VHQVLWL
UHIOHFWLQJ GLVFRYHU\ DQG WKH FRQYHUVLRQ RVY\WLRHWIDRQYHVRMWKFRY¥QFR VO LQKUBOVLQJ DFURVV WKH UDQJH RI
5HVHUYHV DW WKH ,QYLQFLEOH XQGHUJURXQG REHY XWOR QNDWYH CWHEW & DY tD L4@QAO XVLRQ RI DGGLWLRQDO PDUJLQI

RSHQ SLW DVVXPSWLRQV LQFUHDVH ZKLOH WKH 5HVHUYH EDVH UHPDLQV UH
SULFHV
Mek o[h R'p'os” YOY o *lk*ehe[qelk Mek o[h R'p’os” clh_ moe”” p kpegeseqv
8rZQ HYAjI 84ZQ HYAjI
[} e o> a
|§ ﬁ b o ; (i §f wn = o X o X oox x x x
v o £ ! = ) o? o ® r r r o @ @ 7
[ o . = < =< oo v —
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@ck't clh_ jékkgekr _ lkaol_rrqgelk
Om o[gelk[h ark_[j kq[hp
*HQHUDO ORFDWLRQ Os'nse’t
$JQHZ LV VLWXDWHG DW ODWLWXGH r p6 DQG ORQJLWXGH r p( LQ WKH 1RUVHPDQ :LOXQD *UHHQ¥MR(H %HO\
$XVWUDOLD NP QRUWK RI .DOJRRUOLH DQG a NP QRUWK HDVW RI 3HUWK :HOO HVWDEOLVKHG SF4HU i DFFHV\
%ULHI KLVWRU\ Folkkv Sjeqd
clh iek"®
*ROG ZDV ILUVW GLVFRYHUHG QHDU $JQHZ DW /DPHKRUVH 6RDN LQ ZLWK HDUO\ PLQLQJ DFWLYLW\ FRPPHQFL
:DURRQJD 1HZ +ROODQG DQG RWKHU QHDUE\ SURVSHFWV 8QGHUJURXQG PLQLQJ DW 0DLQ /RGH EH.JDQI +Q D (

> | h iek:®
ORGHUQ RSHUDWLRQV ZHUH HVWDEOLVKHG LQ WKH V ZLWK RSHQ SLW PLQLQJ FRPPHQFLQJ DW ERQNK—V\II'Km :DUI
E\ :HVWHUQ O0LQLQJ &RUSRUDWLRQ :0& DQG )RUVD\WK 1/ UHVSHFWLYHO\ 6XEVHTXHQW GLVFRYH @ ekt
VXSSRUWHG JURZWK DFURVV ERWK SURFHVVLQJ IDFLOLWLHYV T irpk‘

*ROG )LHOGV DFTXLUHG $JQHZ IURP :0& LQ DQG H[SDQGHG LWV IRRWSULQW LQ ZLWK WKH DFTXLVLWLRQ R
6LQFH WKHQ RQJRLQJ EURZQILHOGY H[SORUDWLRQ DQG LQYHVWPHQW KDYH H[WHQGHG WKH OLIH RSWX! RsmUb
GLVFRYHULHV DW :DURRQJD DQG 1HZ +ROODQG .H\ UHFHQW DGGLWLRQV LQFOXGH :DURRQJD 1RUWK .DWK /RZHU
LQIUDVWUXFWXUH XSJUDGHV VXFK DV WKH /LQN 'ULYH FRQQHFWLQJ WKH WZR XQGHUJURXQG RSHUDWdIB OV

$JQHZ KDV FRQVLVWHQWO\ PDLQWDLQHG D VWURQJ SURGXFWLRQ SURILOH ZLWK XQGHUJURXQG PLGHL {4, Dy WKH,
%DUUHQ /DQGYV &RQWLQXHG H[SORUDWLRQ VXFFHVV DQG UHVRXUFH FRQYHUVLRQ KDYH VXSSRUWHG OLQHUDO 5H

LV DOVR UHFRJQLVHG IRU LWV UHQHZDEOH HQHUJ\ LQLWLDWLYHV LQFOXGLQJ ZLQG DQG VRODU LQ‘,’R‘."r’l?[O[ODWLRQ

*HRORJ\ DQG OLQHUDO 5HVRXUFH PRGHOV Srmmh i“kq[ov

$JQHZ LV ORFDWHG LQ WKH $JQHZ :LOXQD SRUWLRQ RI WKH 1RUVHPDQI:LOXQD *UHHQVWRQH %HOW Z¥&RikdeWkH
PDILF WR XOWUDPDILF YROFDQLF VHTXHQFHV VHGLPHQWYV DQG LQWUXVLYH URFNV WKDW KRVW VWUXFWXUDOO\
VA\VWHP DVVRFLDWHG ZLWK ODPLQDWHG TXDUW] YHLQV DQG VXOSKLGH ULFK VKHDU JRQHV ZLWK KLJKHU JUDGH ]
GHSRVLWV VXFK DV :DURRQJD DQG 1HZ +ROODQG

'"EORFN PRGHOV RI WKH LQ VLWX PLQHUDOLVDWLRQ DUH FRQVWUXFWHG EDVHG RQ WKH JHRORJLFDO LQWHUSUH
WKHLU YROXPH FORVHO\ UHSUHVHQWY WKH YROXPH RI WKH ZLUHIUDPH PRGHO 7KH EORFN PRGHOV XWLOLVHG
P IRU HVWLPDWHYV

&OLPDWH

7KH FOLPDWH LV VHPL DULG DQG WHPSHUDWXUHY YDU\ IURP DQ DYHUDJH PLQLPXP RI r& LQ -XQH WR DQ DYHUD.
FOLPDWH FRQGLWLRQV DUH H[SHULHQFHG WKDW PDWHULDOO\ DIIHFW PLQLQJ RSHUDWLRQV

/JLFHQFH VWDWXV DQG KROGLQJV

$JQHZ *ROG 0LQLQJ &RPSDQ\ 3URSULHWDU\ /LPLWHG $JQHZ D ZKROO\ RZQHG VXEVLGLDU\ Rl *ROG )LHOGV FRQ
PLVFHOODQHRXV WHQHPHQWY RYHU KD DQG KDV VHFEXULW\ RI WHQXUH IRU DOO FXUUHQW H[SORUDWLRQ DQG
HQFXPEUDQFHYVY DUH UHJLVWHUHG DJDLQVW $JQHZ PLQLQJ OHDVHV 7KHUH DUH QR FODLPV DJDLQVW WKH $JQHZ

2SHUDWLRQDO LQIUDVWUXFWXUH

$JQHZ RSHUDWHYV XQGHUJURXQG PLQHV DW :DURRQJD 1HZ +ROODQG %DUUHQ /DQGY DQG SHGHHPHU DOO DFFH\
IURP WKH :DURRQJD 1RUWK .DWK )%+ ODLQ DQG .LP ORGHV &HQWUDOLVHG DGPLQLVWUDWLYH RIILFHV DQG HQ.
RUH IURP WKH XQGHUJURXQG RSHUDWLRQV LV SURFHVVHG WKURXJK D VLQJOH &,3 SURFHVVLQJ SODQW ZLWK D F

$ K\ EUG UHQHZ DEGI SRZ HUSOQAZ DV FRP P MWRQHG 1Q IQFRUSRUDIY Z QG VROU EDAMY HOHU\ VR H J Dv.J HQHUIDWRQ DQG GHVHAEDAN XS
SRZHU

OLQLQJ PHWKRG

$JQHZ PDLQO\ RSHUDWHYVY WZR 8* DUHDV :DURRQJD DQG 5HGHHPHU 8QGHUJURXQG DFFHVV LV YLD GHFOLQHV :D
FRQWUDFWRU PLQLQJ ZKLOH 5HGHHPHU XWLOLVHV RZQHU PLQLQJ OLQH GHVLJQ VFKHGXOLQJ DQG JURXQG VXS
:DURRQJD XVHV ORQJ KROH RSHQ VWRSLQJ DQG SDVWH ILOOLQJ PLQLQJ PHWKRG 5HGHHPHU XVHV ORQJ KROH R
RSHUDWLRQV LQFOXGLQJ VWRFNSLOHY LV KDXOHG WR WKH 520 DW WKH SURFHVVLQJ SODQW

OLQHUDO SURFHVVLQJ DQG 76)V

7KH $JQHZ SURFHVVLQJ SODQW FRQVLVWY RI D WHUWLDU\ FUXVKLQJ FLUFXLW IROORZHG E\ D WZR VWDJH EDOO
JROG UHFRYHU\ FLUFXLW DSSUR[LPDWHO\ OWSD FDSDFLW\

$JQHZpV 76)V DQG DQ DGMRLQHG DERYH JURXQG SDGGREN VWRKDUHHNWHGLMU Bt 18 DOMHFIR EBIPANLRQH G

76) LV DQ LQ SLW IDFLOLW\ DW WKH 5HGHHPHU SLW RSHUDWLRQDO VLQFH LW ZDV FRPPLVVLRQHG LQ 76) |
FRPPLVVLRQLQJ RI 76) WR DFKLHYH WKH FORVXUH SURILOH 76) KDV D 9HU\ /RZ $1&2/' FRQVHTXHQFH FODVVLIL

76) LV DQ LQ SLW IDFLOLW\ ORFDWHG DW WKH 6RQJYDQJ SLW ZLWK D /RZ $1&2/' FRQVHTXHQFH FODVVLILFDWLRC
DPVO XQWLO WKH HQG RI 4 $SSURYDO WR LQFUHDVH WKH ILOO OHYHO WR P DPVO KDV EHHQ REWDLQHG 7
WR WKH HQG$BSURYDO WR LQFUHDVH WKH ILOO OHYHO WR P DPVO LV LPPLQHQW

$00 WKH /DZOHUV 76)V DUH FORVHG DQG UHKDELOLWDWHG

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW
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Om o[gelk[h ark_[Tkagqékp _

/20 3URYHG DQG 3UREDEOH OLQHUDO 5HVHUYHV Os’ose’t

W LV HYWLPDWHG WKDW WKH FXUUHQW OLQHUDO 5HVHUYH ZLOO EH GHSOHWHG LQ ZKLFK LV D ILN# 0D U OLII
nlh_jsgk‘

6XVWDLQDEOH GHYHORSPHQW Folkky Sjeqd

$JQHZ ZDV UHFHUWLILHG WR ,62 DQG ,62 GXULQJ 7KH PLQH ZDV UHFHUWLILHG WR FRPSCA&IZL Vvirkk WKH

LQ 1RYHPEHU 'XULQJ WKH \HDU $JQHZ DOVR PDLQWDLQHG ,62 FHUWLILFDWLRQ
Sa 3" n

7KH 1DWLYH 7LWOH DJUHHPHQW EHWZHHQ $JQHZ DQG WKH 7MLZDUO $ERULJLQDO &RUSRUDWLRQ WKM'kblfn%(& IRU
DQG LQFOXGHV FRPSHQVDWLRQ SD\PHQWV KHULWDJH PDQDJHPHQW DQG DFFHVV FRQVLGHUDWLROV DOG RWK
@ck’t

$JQHZ XQGHUWRRN D FRPSUHKHQVLYH UHYLVLRQ RI LWV PLQH FORVXUH SODQ ZKLFK ZDV VXEPLW b Ak

SODQQLQJ HVWLPDWH

(QYLURQPHQWDO PDQDJHPHQW DQG IXQGLQJ 7KH UHKDELOLWDWLRQ WUXVW LV FXUUHQWO\ DW 86 S!pahamsgekf
RI SURJUHVVLYH FORVXUH RI 86 P DQG SRVW OLQHUDO 5HVHUYH FORVXUH RI 86 P ZKLFK LV LQFOXGHG LQ W
l:d[h[

K'v _"s himj kqgp [k_ j[g'oe[h eppr ' p Repgp [k_ Immloqgrkeqge’™p Rdeh' [k P'o

7KH OLQHUDO 5HVHUYH UHPDLQV VWHDG\ XQGHBISLM\WQ WR BYKFHH WRKFRMAMLRQ RI WKH /20 SODQ LQFOXGH WKH IROOR?:
FRQYHUVLRQ GULOOLQJ ZLWKLQ WKH :DURRQJD xD' €@ & HEHREHFHRHW FRPISQWIMAX $JQHZ UHPDLQV D GHYHRRSFHQW LQ\
8QGHUJURXQG PLQLQJ FRQWLQXHYV DW 5HGHHPHURSRBRPWLRIQR @ COFFGIMMJ GULOO GULYHV LV HVYVHQWLDO WR SUR
GHYHORSPHQW ZLWKLQ WKH SHGHHPHU JRQH DQGSWEW IRWRG XIRW LFEQDIID ¥ HWMHRQ WIKRHQDO GULOOLQJ 7kRH®\ R DQ P,

%DUUHQ /DQGV JRQH SODWIRUP GHYHORSPHQW LV UHTXLUHG WR VXSSRLM DLOHHRO &
UHSODFHPHQW.
7R LPSURYH RSHUDWLRQDO FRQGLWLRQV DQG "BJ'*H—FF#\NQEkB Fb@FLP ?vFPri'%od-éb’DJHPHQW 8SJUDGHG JURXQG V

DQG YHQWLODWLRQ FDSDFLWLHV KDYH EHHQ FRPSOMHWBE g@ X8 -\ RYUVLVWYV ZLWK VHLVPLF KD
5&‘@% Y'Tb
H
G Wi

FXUUHQWO\ HYDOXDWLQJ IXUWKHU HQKDQFHPHQW Md/b%(glf LIQ[PIWEL QW HRWHFKQLFDO FRQGLWLR!

SURYLGH DGGLWLRQDO HIILFLHQF\ DQG IOH[LELOLWY R REP OG0+ USJEOBWRUWUHERGLHY DUH UHJXODUO\ PR
DSSURYDOV ZHUH JUDQWHG WR LERQJYDQIWKH FEéPF’fl‘:&"J\ Ps'%Wﬁ‘LGDQFH HQDEOHV WKH WLPHO\ LPSOHPHQWDWLR
KDQJHV WR GHVLJQ VHTXHQFLQJ DQG DFFHVYV
@kkr[h Im o[gekc pg[gepge”p
8QLWV
23 PLQLQJ
23 PLQHG NW m
| :-DVWH PLQHG NW m
| 2UH PLQHG NW m m
OLQHG JUDGH SR m m
8* PLQLQJ
7RWDO PLQHG NW
| :-DVWH PLQHG RSH] NW
| :-DVWH PLQHG FDSH] NW
| 2UH PLQHG NW
OLQHG JUDGH J W
3URFHVVLQJ
7RQQHV WUHDWHG NW
+HDG JUDGH J W
<LHOG J W
30DQW UHFRYHU\
7RWDO JROG SURGXFWLRQ NR]
7RWDO JROG SURGXFWLRQ NJ
JLQDQFLDOV
$YHUDJH JROG SULFH UHFHLYHG 86 R]
$YHUDJH JROG SULFH UHFHLYHG $ R]
([FKDQJH UDWH DQQXDO DYHUDJH 86 $

&RVW RI VDOHV EHIRUH DPRUWLVDWLRQ DQG GHSUKMFRDWLRQ
&RVW RI VDOHV EHIRUH DPRUWLVDWLRQ DQG GHSUHFRIDWLRQ

&DSH] $ P
&DSH] $ R]
$,& $ R]
$,& 866 R]

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW



(I [ [ N

@ck't clh_ jékkgekr _ lkaol_rrqgelk

Polf~q [k_ pqr_v mem hek"

7HFKQLFDO VWXGLHV UDQJLQJ IURP VFRSLQJ WR )6 DUH XQGHUZD\ WR XQGHUSLQ WKH /20 SODQ DQG @d Itk H[WHQ\
.H\ IRFXV DUHDV LQFOXGH
Xx :DURRQJD &RPSOH[ ,PSURYHG FRROLQJ DQG YHQWLODWLRQ DW WKH .DWK RUHERG\ KDYH LQFUHDV G HiktFLHQF

H[SDQG FDSDFLW\ clh ek’
x :DURRQJD 'HHSV $ FRQFHSW VWXG\ IRU WKH H[WHQVLRQ LV WUDQVLWLRQLQJ WR D 3)6 LQ WDUJHWLQJ VXVW
X 7DLOLQJV O0DQDJHPHQW 2QJRLQJ VWXGLHV DUH HYDOXDWLQJ ORQJ WHUP 76)bRSSRUWXQLWLHV WR ¥XSSR W W |
clh iek"
Mek cHhp o: [k Mek (R plro”~'p 'qlnij':.‘-”k‘
c 16
Mek o[h R'p'os'p ]Jv *h[ppeae”[qgelk B
@ck’t
&XW RIDHWDOOXUJLFD el fidfk
7RQQHYV *UDGH *ROG JUDGHV UHFRYHU\ =
&DWHJIRU\ N W J W NR] J W Sirad @aoer|
8QGHUJURXQG 3UREDEOH | e
2SHQ SLW SUREDEOH ’
6WRFNSLOH 3URYHG Rdeh” Tk_ P o
7RWDO BURYHG RILI [
3UREDEOH I I
Qrmmh‘li‘l(q[ov
7RWDO $JQHZ OLQHUDO 5HVHUYHYV I I ekalailgelk

Mek o[h R plro~"p ]Jv “h[ppeae”[gelk «DMR=

&XW RIDHWDOOXUJLFDO
7TRQQHYV *UDGH *ROG JUDGHV UHFRYHU\
&DWHJIJRU\ NW J W NR] J W

8QGHUJURXQG OHDVXUHG
,QGLFDWHG | [
OHDVXUHG DQG ,QGLFDWHG [ [

,QIHUUHG | [
2SHQ SLW ,QGLFDWHG [ [

,QIHUUHG | |
7RWDO OHDVXUHG

,QGLFDWHG | |
OHDVXUHG DQG ,QGLFDWHG | |
,QIHUUHG | |

MI_eavekc a[*qlop

8QLWYV
OLQLQJ UHFRYHU\ IDFWRU 8*
OLQLQJ UHFRYHU\ IDFWRU 23
'LOXWLRQ 8*
'LOXWLRQ 23
BURFHVVLQJ FDSDFLW\ OWSD
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@ck't clh_ jelkgekr _

Mek o[h R plro~” [k_ Mek o[h R'p'os” v [odlkdpfej[q _ Mek'o[h R'p'os’ p kpeqeseqe’'p
o “lk~ehe[qelk 7R VKRZ KRZ GHFODUHG 0LQHUDO 5HVHUYHV UHVSRQ 3 iR .EKDQJH

$W $JQHZ WKH \HDU RQOWHDMX Y B GLD@GE HQ®L FDWHGE B Q#HLUPHZ HYDOXDWHG VHYHUDO JROG SULFH DVVXPSWLRQV F
5HVRXUFMHW SULPDULO\ GULYHQ E\ D KLJKHU JRORD ¥ HLFHHIGQYQ OMKRIUQRDWHVW GHFODUDWLRQ 7KH VHQWj Wi Yi W\ D
NR] ZKLFK zZDV SDUWLDOO\ RIIVHW E\ LQFURBDVHIt RSHUDWLRUHRVWKH HFRQRPLFDOO\ PLQHDEOGF SDUW - RI W

NR] DQG VSHFLILF DUHD H[FOXVLRQV N RZ K LIy NHHRRS WK IRIR® RWKHU WHFKQLFDO DQG PRGLI\LQJIDFWRUYV
GLVFRYHU\ DQG 5HVRXUFH PRGHOOLQJ FRQWULEXWHRG DR REGLNEBE8BE8 v INREHPrROVWUDWHY wWKH UHE\.i“éL‘«_‘-‘_j"v;Ej\Pﬁél
,QIHUUHG OLQHUDIIBEHMRXHEHEA D QHW NR] DVOMWXKHUMY RHYBEYH WR JROG SULFH IOXFWXDWLRQV $° "-SULEFH LC

D

SULFH FRVW YDULDQFH NR] ZDV VOLJKWO\ RHNRQRE\L P IFXARU R G WRVMWPIAHQWY ID2 DGGLWLRQDO R RL.PLQHUL
GLVFRYHU\ DQG PRGHOOLQJ NR] GHFUHDVH H[FOXGHV NR] IURP WKH FXUUHQW PLgH SchQ 7K

163
OL%
7TKRLQHUDO SHYRIUWK ZDV XQGHUSLQQHG E\ WK RRWHP VSURIRBEQJI D SUHGLFWDEOH EDVLV IRU F oy,

B

HDU GLVWULEXWLRQ DFURVV WKH SULFH FXUYH LQGEFUWHYV D

SULFH NR] ZKLFK RXWZHLJKHG WKH LPSDFW Rg JANLR b RY WMy L R ONR] ==
clh_ je
Mek o[h R'p os” YOY o ~lk"ehe[qgelk Mek'o[h R'p os’ clh_ moe”  p'kpegeseqv
87ZQ HY"jI 82ZQ HYAjI Slraod @aoe”|
Fdlk|
Rdeh® [k P o]
BIKI_[
Qrmmh‘li‘kq[o\/
okalnj[qelk
o
Q . o [=%
X > o
1o ﬁ ’<| g ° <% EE w X w X wn = x x x x
T8 B SRR A A N
== 22 v
*E Sy 73 2 Eg
‘ - 4 X0 X0 X0
e & © - = ” ) ) Pt ” P P
) = = S = 5 5

@ck'teg Wlollkc]

6FKHPDWLF QRUWK VRXWK ORQJ VHFWLRQ WKURXJK WKH :DURRQJD RUH ERGLHV
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S[he kg mdekqgp @rnas[hel
S[he kg mlekqgp

$WWULEXWDEOH 0OLQHUDO 5HVHUYHYV
Slrad C™"m

YVaM | x Clh_ clh jek

BURYHG DQG 3UREDEOH Fdlk[

$WWULEXWDEOH OLQHUDO 5HVRXUFHV (05 Rdeh” [k_P'o

YMIx clh . RIK[_[

OHDVXUHG DQG ,QGLFDWHG Srmmh i“kqg[ov

VaMIx clh ekalnjlqelk

*ROG )LHOGY RSHUDWHYV RQH PLQH DQG D FRUSRUDWH RIILFH
LQb6RXWK $IULFD



Slrgd C " m clh_ jek"

Slrgd C°"m o j[ekp [ hlkcahea Im o[qgelk tegd Mek o[h R 'p os’p prmmlogekc [k "um "q

gm[ « glx= [k_ mol_r*gelk la ¥ q « glx= aolj Y4 Mg mol~"pp _%¥ Okclekc tlog
ejmolsekc c ' lhlce~r[h [k_ cIg'~dke™[h rk_"opg[k_ekc [k_ prmmlogekc jek® mh[kkekc [I
_oehhekc [k_ jl_"h o aek j kq¥%

FIh_ Ee h_px Im o[qelk ek Slrgd @aoe”]|

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW
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Slrqd C " m clh_"jegekr _ lkaol_rrqgelk
@rpao[hel

Slrgd C "'ngetk [k_ ekao[pqgor*qro”

Slrad C°"m
clh_iek®

Fdlk]
Rdeh® [k_ P o

RIKI_[

Qrmmh‘j‘kq[ov
nkalnj[qelk
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Sirqd C"m clh_*jegekr _ leqal_rrgelk

Om o[gelk[h ark_[j kq[hp =

*HQHUDO ORFDWLRQ

7KH 6RXWK '"HHS JROG PLQH LV VLWXDWHG LQ WKH PDJLVWHULDO GLVWULFWV RI :HVWRQDULD DQ¢ Qlrad C°
-RKDQQHVEXUJ DW ODWLWXGH r p té6 DQG ORQJIJLWXGH r p t( ,WLV DFFHVVHG YLD WKH 1 SU clh i ’7k‘

%ULHI KLVWRU\ Fdlk]

6RXWK '"HHS ORFDWHG RQ WKH QRUWKZHVWHUQ ULP RI WKH :LWZDWHUVUDQG %DVLQ ZDV FRQVROL%E‘.".LHGWX GH
'HHS ([SORUDWLRQ &RPSDQ\ IROORZLQJ D WUDQVIHU RI PLQHUDO DQG ODQG ULJKWV IURP :HVWHUQ URDV ~R0OE
PHUJHG LQ LQLWLDWLQJ WKH GHYHORSPHQW RI 7ZLQ 6KDIW DQG DFFHVV IURP 6RXWK 6KDIW %\ WKH VLQ

FRPSOH[ PDUNHG D VLJQLILFDQW LQIUDVWUXFWXUH PLOHVWRQH RIkI_[

$ MRLQW YHQWXUH EHWZHHQ :$ DQG 30DFHU 'RPH ZDV IRUPHG LQ DQG WKH PLQH ZDV RIILFLDO O rhih@ DiP H(G o6
FRPPLVVLRQHG LQ UHSODFLQJ WKH RULJLQDO 6RXWK 6KDIW IDFLOLW\ *ROG )LHOGV DFTXLUHG IXQORZQRUV
DFTXLVLWLRQ RI 30DFHU 'RPH DQG WKH VXEVHTXHQW SXUFKDVH RI DOO UHPDLQLQJ VKDUHV LQ :$

7KH PLQH WUDQVLWLRQHG IURP FRQYHQWLRQDO PLQLQJ WR ORZ SURILOH PHFKDQLVHG GHVWUHVYV PLQLQJ EHWZ
GHVWUHVV PLQLQJ LQ DV SDUW RI D EURDGHU RSHUDWLRQDO UHEDVH DQG UHVWUXFWXULQJ VWUDWHJI\ DLPH(

,Q D QHZ RUGHU PLQLQJ ULJKW ZDV JUDQWHG LQFRUSRUDWLQJ WKH 8QFOH +DUU\pV JURXQG 7KH IROORZLQ.
HVWDEOLVKHG WR KROG WKH PLQLQJ ULJKW ZLWK *ROG )LHOGV RZQLQJ DQG WKH UHPDLQLQJ KHOG XQGHU

6LQFH 6RXWK '"HHS KDV XQGHUJRQH D PXOWL \HDU WUDQVIRUPDWLRQ LQFOXGLQJ RUJDQLVDWLRQDO UHVWU]
PLQH GHVLJQ DQG H[HFXWLRQ ([SORUDWLRQ DQG JHRORJLFDO FRQILGHQFH KDYH EHHQ HQKDQFHG WKURXJK UHSE
DQG WDUJHWHG GULOOLQJ SDUWLFXODUO\ LQ WKH 6RXWK RI :UHQFK DUHD

6RXWK '"HHS UHPDLQV IRFXVHG RQ VXVWDLQLQJ LWV ORQJ WHUP LPSURYHPHQWY LQ VDIHW\ SURGXFWLYLW\ DQG

*HRORJ\ DQG OLQHUDO 5HVRXUFH PRGHOV

6RXWK 'HHS LV ORFDWHG RQ WKH QRUWKZHVWHUQ ULP RI WKH :LWZDWHUVUDQG %DVLQ DQG LV KRVWHG ZLWKLQ
ODWHUDOO\ HIWHQVLYH DXULIHURXV TXDUW] SHEEOH FRQJORPHUDWH UHHIV GHSRVLWHG DORQJ XQFRQIRUPLWL
JROG GLVWULEXWLRQ LV LQIOXHQFHG E\ VHGLPHQWDU\ FRQWUROV LQFOXGLQJ IDFLHV FKDQJHY DQG FKDQQHO P
VWUXFWXUH

*HRORJLFDO PRGHOV DUH EDVHG RQ DOO DYDLODEOH VWUXFWXUDO JUDGH DQG VHGLPHQWRORJLFDO GDWD 7KH
VHGLPHQWRORJLFDO JROG DQG FKDQQHO ZLGWK GDWD LV XVHG WR GHOLQHDWH ORFDO IDFLHV JRQHV 7KH IDFL
JHRVWDWLVWLFDO DQDO\WVHYV WKDW IRUP WKH EDVLV RI WKH OLQHUDO 5HVRXUFH HVWLPDWLRQ SURFHVV 7KH JHI
GDWD EHFRPHY DYDLODEOH

*ROG JUDGH LV HYWLPDWHG LQWR Pb[b Pb[b P EORFNV ZKLFK DUH VXE FHOOHG WR SURYLGH D EHWWHU ILW W
PDWHULDO RQ ZKLFK RUH RU ZDVWH FODVVLILFDWLRQ LV GHWHUPLQHG L H WKH VHOHFWHG PLQLQJ XQLW (IIH]I
WKH SODQQHG PLQLQJ HTXLSPHQW IOHHW PLQLQJ PHWKRG DQG PLQLQJ VHOHFWLYLW\ WRJHWKHU ZLWK WKH JH
XVHG LV EDVHG RQ DQ DVVXPHG PLQH GHILQLWLRQ JUDGH FRQWURO GULOOLQJ JULG RI Pb[b P 7KH PHWKRGR
FKDQJH RI VXSSRUW FRUUHFWLRQ 7KH RXWSXW SURYLGHYV UHFRYHUDEOH WRQQDJHV JUDGHV DQG PHWDO FRQV
SRVW SURFHVVHG WRQQHV JUDGHVY DQG PHWDO HVWLPDWHV IRU VSHFLILF FXW RIIV GHULYHG IRU WKH UHVSHFW
XQGHUWDNH WKH RSHUDWLRQDO DQG OLIH RI PLQH SODQQLQJ DQG VFKHGXOLQJ

&OLPDWH

7KH UHJLRQDO FOLPDWH LV FODVVLILHG DV &ZE ZDUP WHPSHUDWH ZLQWHU DQG GU\ ZDUP VXPPHU XQGHU WKF
NQRZQ WR VRPHWLPHYV KDYH YLROHQW WKXQGHUVWRUPV ZLWK FKDQFHV RI GDPDJLQJ KDLO LQ VXPPHU

/ILFHQFH VWDWXV DQG KROGLQJV

6RXWK '"HHS FRQYHUWHG LWV PLQLQJ ULJKW ROG RUGHU WR QHZ RUGHU PLQLQJ ULJKW LQ -XO\ DV UHTXLUH
'"HYHORSPHQW $FW 1R R 035'$ DV DPHQGHG 7KH QHZ RUGHU PLQLQJ ULJKWV ZHUH JUDQWHG IRU WKH PL
WRb ZLWK WKH RSWLRQ WR UHQHZ $V DW '"HFHPEHU QR VLIQLILFDQW HQFXPEUDQFHY DUH UHJLVWHUHG

QR FODLPV DJDLQVW WKH 6RXWK '"HHS PLQLQJ OHDVH

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW
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Om o[gelk[h ark_[jlkgqé¢kp _ -

2SHUDWLRQDO LQIUDVWUXFWXUH

7KH ZRUNLQJV DUH DFFHVVHG IURP WKH VXUIDFH WKURXJK WZR VKDIW VIVWHPV WKH 7ZLQ 6KDIW
FRPSULVHV D VLQJOH GURS WR $ OHYHO D GHSWK RI P WKH YHQW VKDIW WR OHYHO DW TS
YHUWLFDO VIVWHP WR OHYHO DW D GHSWK RI P -
7KH PLQH LV GLYLGHG LQWR WKUHH PDLQ DUHDV -
&0 FKDUDFWHULVHG E\ VHOHFWLYH PLQLQJ PHWKRGYV VEDWWHUHG RYHU D ODUJH DUHD RULJLQDOO\ ‘H[SORLWH
DFFHVVHG IURP WKUHH DFWLYH OHYHOV DQG IURP WKH 6RXWK 6KDIW DQG 7ZLQ 6KDIW FRPEOHIHY .
12: GLUHFWO\ VRXWK DQG GRZQ GLS RI &0 FRPSULVHV VL[ PLQLQJ FRUULGRUV VHSDUDWHG E\ UHJLKUDO SLOO
$bEXON PDVVLYH PLQLQJ PHWKRG LV DSSOLHG UHVXOWLQJ LQ D KLIKHU 5HVRXUFHV WR 5HVHUYHVY FRQYHUVLR
7KH 62: DUHD LV VSOLW LQWR WZR VXE DUHDV 62: (DVW DQG 62: :HVW VLWXDWHG VRXWK DQG GRZGX&Els RI 12:

PDQQHU DV 12: DQG HIIHFWLYHO\ UHSUHVHQW DQ H[WHQVLRQ WR WKH /20 IRRWSULQW B6RXWK 'HHSQKD\/hE_REP[HC
rmm i gl[ov

pknlnj[qelk
OLQLQJ PHWKRG

6RXWK '"HHS LV D 8* EXON PHFKDQLVHG PLQH XVLQJ D PL[ RI IXOO WLPH HPSOR\HHV DQG FRQWUDFWRUYV
GHYHORSPHQW GHVWUHVV DQG VKDGRZ GHYHORSPHQW FXWV WR PDQDJH URFN VWUHVYVY DQG VHLVPLF DFWLYLW\
EHQFKHVY DUH HPSOR\HG EXW ORQJ KROH VWRSLQJ ZLWK EDFNILOO LV WKH SULPDU\ EXON PLQLQJ PHWKRG *LYH
H[WUDFWLRQ VHTXHQFH DQG PLQH OD\RXW RSWLPLVDWLRQ 7KH PLQLQJ LV LQ &0 DQG 12: ZLWK WKH 62: WR FRPF
KRLVWHG DQG SURFHVVHG

OLQHUDO SURFHVVLQJ DQG 76)V

7KH 6RXWK '"HHS SURFHVVLQJ SODQW FRQVLVWY RI D FRQYHQWLRQDO 6%$* EDOO PLOOLQJ FLUFXLW D JUDYLW\ JR
J)LQDO SURGXFW IURP WKH JUDYLW\ DQG &,3 FLUFXLWV LV VPHOWHG LQWR GRU« EDUV IRU UHILQLQJ DW 5DQG 5HI

7KH 6RXWK '"HHS SODQW DOVR LQFOXGHV D WDLOLQJY UHWUHDWPHQW VHFWLRQ WKDW FRQVLVWYV RI D WKLFNHQH
6RXWK 'HHS KDV RQH DFWLYH 76) WKH 'RRUQSRRUW 76) DQG IRXU LQDFWLYH 76)V NQRZQ DV 76)V DQG

76)V  DQG DUH EHLQJ UHFODLPHG XVLQJ K\GUDXOLF PLQLQJ PHWKRGV 76)V DQG ZHUH FRPPLVVLRQHG LQ
GDPV 7KHVH 76)V FRYHU D FRPELQHG IRRWSULQW DUHD RI KD DQG KDYH D PD[LPXP KHLJKW RI P 76)V DQG
FODVVLILFDWLRQ

76)V DQG ZHUH FRPPLVVLRQHG LQ DQG DUH DOVR XSVWUHDP UDLVHG SDGGRFN GDPV 7KHVH 76)V FRYHU D
D PD[LPXP KHLJKW RI P '"HSRVLWLRQ RQ WKHVH 76)V FHDVHG LQ 76)V.  DQG KDYH D +LJK & $1&2/"' FRQVHTX

7KH 'RRUQSRRUW 76) ZDV FRPPLVVLRQHG LQ $SULO DQG KDV D *,670 FRQVHTXHQFH FODVVLILFDWLRQ RI +LJK
LQ 2FWREHU 7KLV IDFLOLW\ KDV D UHPDLQLQJ /20 VWRUDJH FDSDFLW\ Rl a OW

/20 3URYHG DQG 3UREDEOH OLQHUDO 5HVHUYHV

,W LV HYWLPDWHG WKDW WKH FXUUHQW OLQHUDO 5HVHUYHYV ZLOO EH GHSOHWHG LQ \HDUV

6XVWDLQDEOH GHYHORSPHQW

6RXWK 'HHSpV FRPPLWPHQW WR FRQWLQXHG LPSURYHPHQW LQ KHDOWK VDIHW\ HQYLURQPHQWDO PDQDJHPHQW
XQGHUSLQQHG E\ LWV ,62 DQG ,62 FHUWLILFDWLRQV DOVR 6RXWK 'HHS REWDLQHG ,62 FHUWLILFDWL
,QWHUQDWLRQDO &\DQLGH ODQDJHPHQW &RGH ZKLFK ZDV UHQHZHG LQ

BRXWK 'HHS UHSRUWYV LWV OHYHO RI FRPSOLDQFH ZLWK LWV VRFLDO DQG ODERXU SODQ 6/3 DQG %URDG %DVHG
DQG OLQHUDOV ,QGXVWU\ OLQLQJ &KDUWHU FRPPLWPHQWY DQQXDOO\ 7KH [ 6/3 ZDV DSSURYHG LQ DQ
DIWHU DSSURYDO 7KH | 6/3 ZKLFK UHODWHY WR WKH WLPLQJ RI WKH 6/3 SHULRGY LQ UHODWLRQ WR WKH
'"HSDUWPHQW RI OLQHUDO 5HVRXUFHV DQG (QHUJ\ '05(

$ QHZ OLQLQJ &KDUWHU ZDV SXEOLVKHG E\ WKH '05( LQ PLG ZLWK LPSOHPHQWDWLRQ JXLGHOLQHV LVVXHG LQ
$IULFD OLQHUDOV &RXQFLO SODFHG VRPH DVSHFWV Rl WKH QHZ OLQLQJ &KDUWHU XQGHU MXGLFLDO UHYLHZ 7K
SRQFH HPSRZHUHG DOZD\V HPSRZHUHGt SULQFLSOH ZKLFK ZRXOG JXDUDQWHH WKH OHJLVODWHG EODFN HFRQR
BRXWK 'HHS XQWLO LWV OLFHQFH UHQHZDO LQ

6RXWK 'HHS FDUULHV WKH ULVN Rl SRWHQWLDO VKRUW DQG ORQJ WHUP DFLG PLQH GUDLQDJH $0' +RZHYHU VV
LPSOHPHQWDWLRQ Rl WDUJHWHG PLWLJDWLRQ PHDVXUHV DQG QR UHJLRQDO K\GURJHRORJLFDO FKDQJHV $0' JH
UHVXOWLQJ LQ QR UHVLGXDO HQYLURQPHQWDO ULVN B6RXWK 'HHS FRQWLQXHY WR LPSOHPHQW $0' SUHFDXWLRQ\
HVWLPDWHYV

7KHUH LV LQKHUHQW XQFHUWDLQW\ LQ WKH RXWFRPH RI WKH UH ZDWHULQJ RI WKH DGMDFHQW &RRNH (]1X0ozLQ
LQIOXHQFHV RYHU ZKLFK 6RXWK '"HHS GRHV QRW KDYH FRQWURO $V VXFK WKH SRVW FORVXUH ZDWHU OLDELOLYV
:DWHU TXDOLW\ PRQLWRULQJ SURJUDPPHY DUH RQJRLQJ

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW



(I [ [ N

Sirqd C"m clh_*jegekr _ leqal_rrgelk

@rnaslhe|

K'v _“s himj kgp [k_ j[g oe[h eppr'p Repgp [k_ Immlogrkeqe™p

X 2SHUDWLRQDO ORGHUQLVDWLRQ 7KH PRGHUQBYDMAL RR SURK UHJAPXWRRRVRIVWRGH /20 SODQ LQFOXGH WKH i200R:

VDIHW\ DQG SURGXFWLYLW\ WKURXJK WKH LP SXOHHRMOHFEW L RQORD QHBY 6LV PROGLVNROHLVPLFLW\ DN G DVVREI NWE
DYRLGDQFH V\VWHPV FRQGLWLRQV UHPDLQ D IRFXV OLWLJDWLRQ LQFC Sirqd c''m
OLQLQJ OHWKRG (YROXWLRQ 6RXWK 'HHS LV D GHHSI VERQN P8 RAKDXEHNWG &R LPSURYH VWRSLQJ FR clh_ jek
RSHUDWLRQ H[SORLWLQJ WKH VKDOORZ GLSSLQIURGEKW I RFD DQW LFIZAIGHGFOERUOHIWY $FKLHYLQ —
PHWKRGV DUH LWHUDWLYHO\ UHILQHG EDVHG RQVRSROBWSRQ D Q @IPWIDV VERI SROGRQN RQ LQFUHPHQWMD W[ HIILFLHC
VDIHW\ SURGXFWLYLW\ DQG WKH FRQYHUVLR Q LPISULRYHPH® WNVRIEEG FFRGWBQLVDWLRQ VWUDWHJILHY 7KLV SODQ
OLQHUDO 5HVHUYHV H[WUDFWLRQ RI ILUVW RUH IURP 62: :HVW LQ Rdeh' Tk P'o
6HLVPLFLW\ DQG *URXQG 6XSSRUW 'HSWK UHOD W H®D VWUKEMEX WH LIV H S\EORD BV VKDIWY ZLQGHUV DOG SURFHV
FRQVWUDLQW LQ PLQH GHVLJQ DQG VFKHGXOLQD S QRDEKHEKHLRX GD\QEER REHUDWLRQDO OLIHVSRG, DGGLWLR
PHDVXUHY KDYH EHHQ LPSOHPHQWHG WR LPSURYGIGURIFINK B BVWKPRIQWDZIQPH W UHTXLUHG WR VXVWDLQ' H[WHQGH
$ 2FWREHU UHYLHZ E\ WKH *5% FRQILUPHG WHHRIMG MMLROVF

PDQDJHPHQW DQG PRQLWRULQJ SUDFWLFHV UKBBIQHBEEURS ) OBWHELDLWK /LPLWHG IOH[LELOLW\ L;L:'?fn{:.hr ng
UHFRPPHQGDWLRQV FXUUHQWO\ XQGHU HYDOXDRDLRRR @V WDQDQHPHIIVYJ RSWLRQV HDUO\ DFFHVV WK wk'r16

,QIUDVWUXFWXUH DQG $FFHVV $FFHVV DQG L Q IHDINOMNDW WX DH/ DHS X WUHHPWLWOV PIIRWL J D W L R Q

WKH 62: DUH VXEMHFW WR RQJRLQJ IHDVLELOLXWHRQRJR 5@ P QWDHALSRUH WWWE RIQV 8QLGHQWLILHG FRPSOH[ VWUXF

2ZQHUVKLS DQG $WWULEXWLRQ 8QGHU WKH QHEHWYDWDFHVERDQJHY WR DFFHVV DQG VWRSH GHVLJQV OLQH

DSSUR[LPDWHO\ Rl BRXWK 'HHSpV OLQHUDO 5HNWRXHFHDG HLOD@Q R B IDWHGRWRRLQJ WR LPSURYH VWUXFWXUDO L

DQ HPSRZHUPHQW FRQVRUWLXP %DVHG RQ WK UHERSI CHJ\W G DFALIGR@ J

VFDOH IRU HFRQRPLF YHVWLQJ WKH SRUWLRQx RIXOLALQWD @ BRIV X U IHVBIQGODQDJHPHQW /HJDO DQG UHJXODWRU

OLQHUDO 5HVHUYH HVWLPDWHY FXUUHQWO\ DW\SURE KWDH\D K NP BB 0GJ) WKAHGEHADWHULQJ RI WKH DGMDFHQW &R
DUH RQJRLQJ )ROORZLQJ WKH UXOLQJ 5DQG 8UDQLXP LV UH
FRQWLQXH GHZDWHULQJ $ IDLOXUH WR PDLQWDLQ ZDWHU OHYH
SUHVHQWYVY D ULVN RI IORRGLQJ WR 6RXWK 'HHS YLD WKH ERXQG
SOXJV ZKLFK LV EHLQJ PRQLWRUHG WKURXJK WHFKQLFDO DQG (

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW
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8QLWYV
'"HYHORSPHQW

7RWDO GHYHORSPHQW P

| :DVWH GHYHORSPHQW P

| 5HHI GHYHORSPHQW P
8* PLQLQJ LQFOXGLQJ GHYHORSPHQW

7RWDO GHVWUHVV PLQHG P
7RWDO PLQHG NW
| :DVWH PLQHG NW
| 2UH PLQHG NW
OLQHG JUDGH RUH RQO\ Jw
OLQHG JUDGH RUH DQG ZDVWH J W
*ROG EURNHQ NJ
3URFHVVLQJ

76) PLQLQJ NW
76) YDOXH J W
:DVWH WUHDWHG NW
8* RUH WUHDWHG NW
7RWDO WRQQHV WUHDWHG NW
8* RUH \LHOG J W
+HDG JUDGH FRPELQHG J W
<LHOG FRPELQHG J W
30DQW UHFRYHU\ 8*

30DQW UHFRYHU\ VXUIDFH

7RWDO JROG SURGXFWLRQ N J
7RWDO JROG SURGXFWLRQ NR]
J)LQDQFLDOV

*ROG SULFH UHFHLYHG 86 R]
*ROG SULFH UHFHLYHG 5 NJ
([FKDQJH UDWH DQQXDO DYHUDJH 5 86

&RVW RI VDOHV EHIRUH DPRUWLVDWLRQ DQG GHSUHFLDWIPRQ
&RVW RI VDOHV EHIRUH DPRUWLVDWLRQ DQG GHSUHFLDWINRQ

&DSH]
&DSH]
&DSH]
$,&
$,&

5P
5 NJ
86 R]
5 NJ
86 R]

,QFOXGHV 76) UHWUHDWPHQW DQG 8* ZDVWH GHYHORSPHQW

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW
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Polf'~q [k_ mem’hek"

0 6RXWK '"HHS UHFRPPHQFHG GHHS VXUIDF 8 UERIIUDPIPGN DV 18 RCERD RNHG XSRQ DQG ZKHUH WKH WULLDCY SURC
"UHQFK DV SDUW RI D PXOWL \HDU SURJUDPPH wHM)m_W\LVVWKRI\PI-D\NHHLUP@@\HPHQWHG ZLWK IXUWKH!I BSWI DI \V/Pw
LPSURYH JHRORJLFDO DQG VWUXFWXUDO FRQILGHOFEH DKHDG R XQGHUIURX Slrad 6 'm
DFFHVV 7KH SURJUDPPH DGGUHVVHV VSDWLDO £ b W KG X B ¥ RRRRTHATL \%/‘th? RQIRLQJI LQIL

3

WKH 62: GHSRVLW IRFXVLQJ RQ IDXOW GHILQLWILRPRSEPHPW RIIVHW ULVN W

DFKLHYHV WKLV WKURXJK LPSURYHG GULOO FRYREED Wi RHDFP QB R fa HPFUWPP HOITEXP 0 LPSURYHG GHOL #HIDL[LQFOXGH
GDWDVHWV DQG GLVFLSOLQHG LQWHJUDWLRQ R'?@nw—'pIQWWIBO]bBQ(BJFLlF)@\pKnQGZNIW:LKXFZW?‘I@D@?PPLVVLRQHG ZLOO
PRGHOV *LYHQ WKH GHSWK DQG FRVW RI GULOOL\/\Q@HDN\RQS’(HM*&WH@FPP D UDLO ERXQG WR WUXFNLQHEIROGIFR® YH
HPSKDVLVHV GDWD TXDOLW\ DQG FRPSOHWHQHV\/\Q%HWLHOHPHQW DQG

PHWDOOXUJLFDO FKDUDFWHULVDWLRQ DUH SULRULWIg/HERMR IRYXBHIGHHBVW LYROYH\RU H[WHQVLRQ R @ H FRPSC
LQFRUSRUDWLRQ RI QHZ LQIRUPDWLRQ LQWR SHVRXE FH B8R GE AWRDRICHERZSR WP ZLOO SURYLGH KRLVWLQJ IC
SODQQLQJ 7KLV GULOOLQJ SURJUDPPH XQGHUSLRYRUIRELQW H ik QHEH RIWQR HWHKEHRQ 1URP D UDLO ER& QG WV R Y X
62: JHRORJLFDO PRGHO DQG VXSSRUWV PLQH GH VR AR WK RBBEDIL BY MKW HPp lnloiiaelk
SURMHFW DGYDQFHV x 7KH / : EXON DLU FRROHU ZKLFK LV UHTXLUHG WR FRRO WKH

$OWHUQDWLYH PLQLQJ PHWKRGV WKDW FRX0G LAUPM YHIHWQ P HATBYOWH @ R WKLY OHYHO DQG ZLOO FRQWUI
DQG FRVWYV DUH FRQWLQXRXVO\ H[SORUHG :KHUR ZDURDD WRBO WL Y Lb'?_‘ﬁft'd\JR' WKH PLQH

SAd j[ge” eplj qoe”™ "olppédp ~qgelk pditekc pgo[geco[mdv [k_ moej[ov jek  ekao[pgor*qro” la qd’ Slrgd C "m c

Mek dHhp o: [k Mek R plro”~™p
Mek o[h R'p'os'p ]Jv *h[ppeae”[qgelk

&XW RII
7RQQHV  *UDGHV *ROG JUDGHWHWDOOXUJLFDO
&DWHJIRU\ NW Jw NR] J W UHFRYHU\
8QGHUJURXQG 3URYHG
3UREDEOH |
7RWDO 8* |
7RWDO 3URYHG

BUREDEOH |
7TRWDO 6RXWK '"HHS OLQHUDO 5HVHUYHV |

7KH OLQHUDO 5HVHUYH LQFOXGH DGGLWLRQDO GHYHORSPHQW WRQQHVY DW D ORZHU DYHUDJH JUDGH WKDQ WKH FXW RIl $00 XQGHUJURXQG PDWHULDC
PDWHULDO WKDW KDV JUDGH DQG SURFHVVHG LV WKHQ LQ OLQHUDO 5HVHUYH

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW
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OHWDOOXUJLFDO

7RQQHV  *UDGHYV *ROG&XW RIlI JUDGHWHFRYHU\
'"HSRVLW $UHD NW Jw NR] J W Slrad € 'm
6RXWK 'HHS* OLQHUDO 5HVHUYHYV .
&0 3URYHG Folk|
3UREDEOH Rdeh' [k P'o
BURYHG DQG 3UREDEOH
12: 3URYHG BIKI_I
3UREDEOH Srmmh i“kqg[ov
3URYHG DQG 3UREDEOH ekalojlgelk
62: (DVW 3UREDEOH
62: :HVW 3UREDEOH
7RWDO OLQHUDO 5HVHUYHV
*UDQG WRWLRYHG
3UREDEOH
BURYHG 3UREDEOH
Mek o[h R plro~"p ]Jv “h[ppeae”[gelk «DMR=
&XW RIDHWDOOXUJLFDO
7RQQHV  *UDGHYV *ROG JUDGHY UHFRYHU\
&DWHJRU\ NW Jw NR] J W

8QGHUJURXQG OHDVXUHG
,QGLFDWHG

OHDVXUHG DQG ,QGLFDWHG

,QIHUUHG |
6XUIDFH 76) OHDVXUHG
7TRWDO OHDVXUHG |

,QGLFDWHG

OHDVXUHG DQG ,QGLFDWHG

,QIHUUHG

7KH OLQHUDO 5HVRXUFHY DFFRPPRGDWH WKH ODWHVW PLQH GHVLJQ VKDSHV LQFOXVLYH RI WKH LQ GHVLJQ PDWHULDO DQG LQFOXGH WKH DGGLWLRQ

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW
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Mek o[h R plror"p Jv "h[ppeae”[qelk [k_ jekekc [0'[ «DMR~

'"HSRVLW $UHD

*UDGHV *ROG

&XW RIDHWDOOXUJLFDO
JUDGHV UHFRYHU\
J W NR] J W

6RXWK "HHS
&0

8* OLQHUDO 5HVRXUFHYV
OHDVXUHG

,QGLFDWHG

OHDVXUHG DQG ,QGLFDWHG

12: OHDVXUHG
,QGLFDWHG
OHDVXUHG DQG ,QGLFDWHG
,QIHUUHG

62: (DVW OHDVXUHG

62: (DVW ,QGLFDWHG
M [pro _ [k_ Ilk_e”[q _
,QIHUUHG

62: :HVW OHDVXUHG

62: :HVW ,QGLFDWHG
M [pro”~_ [k_ Ik_e”[q _
,QIHUUHG

9&5 OHDVXUHG
,QGLFDWHG
OHDVXUHG DQG ,QGLFDWHG
,QIHUUHG

7TRWDO 8* OHDVXUHG

,QGLFDWHG
OHDVXUHG DQG ,QGLFDWHG
,QIHUUHG

63 OLQHUDO 5HVRXUFHYV

6XUIDFH 76)

OHDVXUHG

,QGLFDWHG
M [pro _ [k_ lk_e”[q _

7TRWDO OLQHUDO 5HVRXUFHV

*UDQG WRWDOHDVXUHG

,QGLFDWHG
OHDVXUHG DQG ,QGLFDWHG
,QIHUUHG

MI_eavekc a[*qlop
5HIJLRQDO SLOODUY DUH H[FOXGHG IURP WKH OLQHUDO 5HVRXUFHY DQG DGMXVWPHQWY DUH PDGH IRU JHRORJLFI

8QLWYV
‘LOXWLRQ 8*
/RVVHV 8*
OLQLQJ UHFRYHU\
3URFHVVLQJ FDSDFLW\ OWSD
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Mek o[h R plro~r” [k_ Mek'o[h R'p os’ v'[odlkawékoo[h R'p os" ‘pqgej[q’ p kpegeseqge'p @rpaofhel

o ~k~rehe[qgelk 7R LOOXVWUDWH WKH LPSDFW RI IOXFWXDWLRQV LQ WKH JROG SU
7KBHDVXUHG DQG ,QGLFDWHG DWQGHRUKXMXK SHUBX UERWHY RQ WKH FXUUHQW GHFODUDWLRQ 6RXWK 'HHS JHOHUDWH(
LQFUHDVHG E\ NR] SULPDULO\ GULYHQ IRUD WKIQHKWDOIRBEHYYIHFHVWLPDWHYV Slrad €' 'm
ZKLFK ZDV SDUWLDOO\ RIIVHW E\ LQFUHDVHG RSHY Q\lex IE\% L B EISGZLq:\bWHV WKDW wk  clh_ jek’
PRGHUDWHG E\ D UHGXFWLRQ Rl NR] DWwWULEYXWNH R XSG L & 1 ROG SULFH IOXFWXDW! ROV $ ™0
PRGHOOLQJ DQG FKDQJHV LQ LQFOXVLRQV SULFH UHVXOWV LQ D LQFUHDVH LQ OLQHUDO 5HVHEYAIRXQFHV

,QIHUUHG OLQHUD®HFHWWRXBRBHE\  NR] ODUJHO\GEXN DR N SHFMXOWV LQ D UHGXFWLRQ 7KH PDUJLODO YDULDQF
DUHD H[FOXVLRQV SULFH UDQJH VXJJHVWV WKDW WKH PDMRULW)\ RI WK R&Eahtidiaow o

DERYH WKH HFRQRPLF FXW RIIl JUDGH SURYLGLQJ GRZQVLGH SUR!

7KIBLQHUDO 5HMHPIDMMHG VWDEOH \HDU RQ \HDU g KHSRN bW WYk LR 6D FW RIKI [
RI WKH LQFUHDVHG JROG SULFH ZDV RIIVHW E\ ULVLQJ FRVWY DQG DGMXVWPHQWV WR -
5HVRXUFH PRGHOOLQJ UHVXOWLQJ LQ QR PDWHULDO FKDQJH WR WKH WRWDO HVWLPDWH Srmmhi‘kq[ov
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Cl[j[kc clh_ jek"
Flh_ Ee'h_p _ep~hip'p Cljlkc Mek'o[h R plro~"p [p [q C'~'jl'o A dit's o¢ C[j[kc R PIroA"plya
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Clj[kc clh_ jeklkqgekr _ lkaal_rrgelk

@rnaslhe|

Om o[gelk[h ark_[j kq[hp

*HQHUDO ORFDWLRQ Sirad @aoen]

'‘DPDQJ LV LQ VRXWK ZHVW *KDQD DSSUR[LPDWHO\ NP E\ URDG ZHVW RI $FFUD WKH FDSLWDO DW ODWLWXGH
FRQFHVVLRQ OLHV WR WKH QRUWK RI DQG LV FRQWLJXRXV ZLWK WKH 7DUNZD FRQFHVVLRQ ZKLFK LV SCRFDWHG (
URDGYV ZLWK HVWDEOLVKHG LQIUDVWUXFWXUH DQG D PDLQ DVSKDOW URDG FRQQHFWYVY WKH PLQH

Ns ' nse’'t
%ULHI KLVWRU\ Clifke
*ROG PLQLQJ LQ WKH 'DPDQJ DUHD GDWHV EDFN WR WKH ODWH WK FHQWXU\ ZLWK VHYHUDO VPD( clh_ jek®
WRZQ %\ XQGHUJURXQG PLQLQJ DW WKH $ERVVR PLQH KDG FRPPHQFHG WDUJHWLQJ %DQNHW
DQG &LQQDPRQ %LSSR XQGHUJURXQG PLQHV ZHUH LQFRUSRUDWHG LQWR WKH $ERVVR KROGLQJV T[r\g'.[ .
DSSUR[LPDWHO\ PHWUH RXQFHV RI JROG DW DQ DYHUDJH JUDGH RI J W clh_ fek
ORGHUQ H[SORUDWLRQ UHVXPHG LQ ZKHQ 5DQJHU ([SORUDWLRQ LQYHVWLIJDWHG WDLOLQJV UHWUHDMAPI—[QLNP&N
SURJUDPPH DQG IHDVLELOLW\ VWXG\ FRQILUPHG WKH YLDELOLW\ RI PLQLQJ D PLQHUDOLVHG TXDUW] YHLQ V\VWHP
SURGXFWLRQ LQ 1RYHPEHU RIK[ [
,Q *ROG )LHOGY DQG 5HSDGUH &DSLWDO DFTXLUHG 5DQJHUpV LQWHUHVW LQ WKH 'DPDQJ PLQH 5HSDGUH O

LQGLUHFW VWDNH ZKLFK *ROG )LHOGV VXEVHTXHQWO\ DFTXLUHG | EULQJLQJ LWV RZQHUVKLS WRQl:mlm#“[:";*&T\'I?WN
ekalnilge

7R H{WHQG WKH OLIH Rl WKH PLQH WKH 'DPDQJ ([SDQVLRQ 3URMHFW ZDV ODXQFKHG LQ OHDGLQJ WR WKH FXW
GHSRVLWYV LQFOXGLQJ 5SH[ 7RPHQWR 1RUWK 7RPHQWR (DVW 7RPHQWR :HVW DQG +XQL ,Q *ROG )LHOGV LQL\
WDUJHWLQJ D PDMRU FXWEDFN Rl WKH PDLQ SLW WR DFFHVV GHHSHU KLJKHU JUDGH RUH 6XSSRUWHG E\ D 'HYHO
'53 VLIQLILFDQWO\ H{WHQGHG WKH PLQHpV OLIH DQG XQORFNHG DGGLWLRQDO YDOXH LQFOXGLQJ D FXWEDFN RI V

OLQLQJ RSHUDWLRQV XQGHU WKH '53 SURJUHVVHG DKHDG RI VFKHGXOH ZLWK PLQLQJ FRQFOXGLQJ DW WKH HQG R
$ERVVRpV PLQLQJ OHDVH HIWHQVLRQ DSSOLFDWLRQ ZDV UHMHFWHG LQ ODUFK OHDGLQJ WR WKH JUDQW RI D F
WR WKH *RYHUQPHQW RI *KDQD 3URFHVVLQJ RI VWRFNSLOHG RUH KDV FRQWLQXHG WKURXJKRXW WKLV SHULRG Z
([SORUDWLRQ HIIRUWY KDYH UHPDLQHG IRFXVHG RQ OLIH HIWHQVLRQ RSSRUWXQLWLHY LQFOXGLQJ GULOOLQJ DW
1\DPH FRUULGRU WR LQIRUP IXWXUH UHVRXUFH GHYHORSPHQW DQG PLQH SODQQLQJ

*HRORJ\ DQG OLQHUDO 5HVRXUFH PRGHOV

'DPDQJ LV ORFDWHG LQ VRXWKZHVWHUQ *KDQD ZLWKLQ WKH $VKDQWL %HOW DQG WKH 7DUNZDLDQ VHGLPHQWDU\
OLQHUDOLVDWLRQ LV KRVWHG ZLWKLQ 7DUNZDLDQ FRQJORPHUDWHY TXDUW]LWHY DQG SK\OOLWHY DQG LV ORFD
PLQHUDOLVDWLRQ LV SUHGRPLQDQWO\ VWUXFWXUDOO\ FRQWUROOHG DQG RFFXUV ZLWK TXDUW] YHLQLQJ EUHEFF
GHIRUPDWLRQ DQG IOXLG IORZ DORQJ PDMRU VWUXFWXUHYV

' EORFN PRGHOV RI WKH LQ VLWX PLQHUDOLVDWLRQ DUH FRQVWUXFWHG EDVHG RQ JHRORJLFDO LQWHUSUHWDW
EORFN PRGHO YROXPH FORVHO\ UHSUHVHQWYV WKH YROXPH RI WKH ZLUHIUDPH PRGHO 7KH EORFN PRGHOV DUH H
UHSUHVHQW D GLVFUHWLVHG DSSUR[LPDWHG LQ VLWX PLQHUDOLVHG RUHERG\ JHQHUDWHG E\ ILOOLQJ D JHROR
VLIH LV VHOHFWHG DIWHU FRQVLGHUDWLRQ RI WKH VDPSOH VSDFLQJ YDULDQFH UHODWLRQVKLSY DQG WKH FRQ!'
EORFN VL]H XWLOLVHG IRU WKH H[SORUDWLRQ DUHDV LV Pb[b Pb[b P DQG WKH VKRUW WHUP PRGHO FRQVLVWYV

$PRDQGD PRGHOOLQJ LY P[ P[ P 1RWH 'DPDQJ GRHV QRW KDYH DQ RSHQ SLW OLQHUDO 5HVHUYH

&OLPDWH

7KH 'DPDQJ JROG PLQH LV VLWXDWHG LQ D WURSLFDO FOLPDWH FKDUDFWHULVHG E\ WZR GLVWLQFW UDLQ\ VHDV/
6HSWHPEHU WR 1RYHPEHU | ZLWK DQ DYHUDJH DQQXDO UDLQIDOO RYHU D \HDU SHULRG | R1I DERXW

GLVUXSWLRQV WR RSHUDWLRQV GXULQJ WKH UDLQ\ VHDVRQV WKHUH DUH QRW FXUUHQWO\ H[SHFWHG WR EH DQ!'
DOORZDQFHV DUH PDGH LQ WKH PLQLQJ VFKHGXOH IRU SHULRGV RI KHDY\ UDLQ DQG IRJ

/JLFHQFH VWDWXV DQG KROGLQJV

7KH 'DPDQJ FRQFHVVLRQV DUH KHOG E\ $ERVVR *ROGILHOGV /LPLWHG $*/ D *ROG )LHOGV VXEVLGLDU\ FRPSDQ\
PDLQ OHDVH H[SLUHG LQ DQG $*/ ILOHG DQ DSSOLFDWLRQ IRU LWV UHQHZDO LQ DFFRUGDQFH ZLWK WKH SUR
DSSOLFDWLRQ ZDV UHMHFWHG LQ ODUFK E\ WKH OLQHUDOV &RPPLVVLRQ *ROG )LHOGV ZDV VXEVHTXHQWO\ JU
OHDVH DIWHU ZKLFK WKH DVVHW LQFOXGLQJ WKH /LPD 6RXWK PLQLQJ OHDVH ZLOO UHYHUW WR WKH *RYHUQPH
OLQHUDO 5HVRXUFH RU 5HVHUYH IRU 'DPDQJ DIWHU WKLV GDWH

'‘DPDQJ VXEPLWWHG D IRUPDO DSSOLFDWLRQ WR WKH OLQHUDOV &RPPLVVLRQ LQ IRU DSSURYDO WR UHOLQTXI
LQ WKH $*/ 23 DQG $*/ WDLOLQJY DUHDV 7KH UHOLQTXLVKHG DUHD LQFOXGHG WKH RYHUODS EHWZHHQ WKH 'DPD
OHDVH DUHDV :KLOH DSSURYDO WR UHOLQTXLVK WKH DUHD ZDV JUDQWHG LQ SULQFLSOH E\ WKH OLQHUDOV &RP
DSSURYDO IURP WKH OLQLVWHU 7KH UHOLQTXLVKHG DUHD ZDV FRQVLGHUHG IRU LQFOXVLRQ LQ D JRYHUQPHQW
FHDVH RQFH WKH SURFHVV LV ILQDOLVHG DQG 'DPDQJ FHGHV LWV ULJKWV RYHU WKDW DUHD $00 UHOHYDQW VW
VRFLDO OLFHQFHV IRU RSHUDWLRQ DUH LQ SODFH IRU WKH 'DPDQJ DQG /LPD 6RXWK PLQLQJ OHDVH $V DW '"HF}
UHJLVWHUHG DJDLQVW 'DPDQJ PLQLQJ OHDVHV 7KHUH DUH QR FODLPV DJDLQVW WKH 'DPDQJ PLQLQJ OHDVH

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW
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Cljlkc clh_ jeklkgekr  _ lkaol_rrqgelk

@rnaslhe|

Om o[gelk[h ark_[Tkagqékp _

2SHUDWLRQDO LQIUDVWUXFWXUH Slrad @aoe”|

‘DPDQJpV OLQHUDO 5HVRXUFHV DUH FXUUHQWO\ PDGH XS Rl 63V DQG QLQH QRQ RSHUDWLRQDO 23V ,QIUDVWUXF\
HQJLQHHULQJ ZRUNVKRSYV DQG UHVLGHQWLDO YLOODJHV

Ns ' nse’'t
OLQLQJ PHWKRG
:KLOH ODUJH VFDOH DFWLYH PLQLQJ FHDVHG LQ VRPH OLPLWHG PLQLQJ RI VDWHOOLWH SLWYV Clilke
ZLWK WUXFN DQG VKRYHO PHWKRGYV *ROG PLQHUDOLVDWLRQ LV WR EH PLQHG WR D VHOHFWLYH } clh_iek®
SURGXFWLRQ DQG SURFHVVLQJ FDSDFLWLHV

Tloa:l

clh ik

OLQHUDO SURFHVVLQJ DQG 76)

7KH SURFHVVLQJ SODQW FRPSULVHV D WKUHH VWDJH FUXVKLQJ FLUFXLW 6%$* EDOO PLOO ZLWK D SHE=dH [V KR
UHFRYHU\ FLUFXLW 7KH SODQW KDV EHHQ RSWLPLVHG WR SURFHVV DSSUR[LPDWHO\ O0WSD

'"HSRVLWLRQ RI WDLOLQJV FXUUHQWO\ RFFXUV RQ WKH )DU (DVW 76) )(76) ZKLFK ZDV FRPPLVVLRQI—Ték'[L‘d -DQXDL
VWDJH UDLVH LQ 4 DQG ZDV FRPSOHWHG LQ 4 7KLV LQFUHDVHG WKH HPEDQNPHQW FUHVW PQ%‘%%\;‘%L@@ |
WKH GRZQVWUHDP ZDVWH URFN VKHOO LQ SUHSDUDWLRQ IRU WKH VWDJH IRXU ZDOO UDLVH KDV VWZUWiig, by é
FRQVHTXHQFH FODVVLILFDWLRQ RI +LJK & 7KH UHPDLQLQJ VWRUDJH FDSDFLW\ RI WKH )(76) LV a OW o

7KH (DVW 76) (76) ZDV FRQVWUXFWHG DV D FRPELQHG 76) DQG ZDVWH GXPS XVLQJ FRPSDFWHG HDUWK ILOO DQC(
FROQVWUXFWLRQ &ORVXUH GHSRVLWLRQ RI WDLOLQJV LQWR WKH (76) FRPPHQFHG LQ HDUO\ XQWLO -DQXDU\

7KH 6RXWK 76) 676) DOVR ZLWK HDUWK ILOO HPEDQNPHQWY KDV EHHQ FORVHG DQG LV IXOO\ UHKDELOLWDWHG
FODVVLILFDWLRQ RI +LJK % DQG 6LJQLILFDQW UHVSHFWLYHO\

/20 3URYHG DQG 3UREDEOH OLQHUDO 5HVHUYHV

1R OLQHUDO 5HVHUYHV ZHUH GLVFORVHG IRU

6XVWDLQDEOH GHYHORSPHQW

‘DPDQJ VXEPLWWHG LWV | HQYLURQPHQWDO PDQDJHPHQW SODQ VHWWOHG DOO UHTXLUHG SHUPLW IHHV [
(QYLURQPHQWDO 3URWHFWLRQ $JHQF\ (3% OLQLQJ DQG H[SORVLYHV SHUPLWV ZHUH DOVR UHFHLYHG IURP WKH
RSHUDWLRQ LV FHUWLILHG WR ,62 ,62b .62 DQG LV IXO0O\ FRPSOLDQW ZLWK WKH ,QWHUQDWLRQDO &

(QYLURQPHQWDO SHUIRUPDQFH LV HYDOXDWHG WKURXJK LQWHUQDO DXGLWV GXULQJ ZKLFK RSSRUWXQLWLHYV IF
LV DOVR VXEMHFW WR IUHTXHQW DW OHDVW TXDUWHUO\ DXGLWV E\ WKH (3%$ DQG WKH OLQHV ,QVSHFWRUDWH 'L
ILQDQFLDO GLVFORVXUHY DUH DVVXUHG LQGHSHQGHQWO\ RQ DQ DQQXDO EDVLV

(QYLURQPHQWDO PDQDJHPHQW DQG IXQGLQJ 3URJUHVVLYH FORVXUH LV IXQGHG RXW RI UHVWULFWHG FDVK DQG
5HVHUYH FORVXUH RI 86 PLVLQFOXGHG WKH HFRQRPLF DQDO\VLV

K'v s himj kgp [k_ j[qg oe[h eppr'p

'‘DPDQJ FHDVHG PLQLQJ RSHUDWLRQV LQ ZKLFK ZDV UHVWDUWHG LQ

X 2UH ZDV PLQHG IURP -XQIGXU \DPH SLWYV

X 7TKH SURFHVVLQJ SODQW LV SODQQHG WR FRQWLQXH WUHDWLQJ ORZHU JUDGH 63V
XQWLO KDQGRYHU LQ $SULO

X 7KH 'DPDQJ FXWEDFN )6 ZDV FRPSOHWHG LQ DQG SURYLGHG WR WKH
*RYHUQPHQW RI *KDQD LQ DFFRUGDQFH ZLWK WKH $SULO DJUHHPHQW

X 76) IDLOXUH VWXGLHY WKH H[WHQW RI LQXQGDWLRQ JRQHV DQG WKH
UHFODVVLILFDWLRQ RI DOO 76)V ZHUH FRQILUPHG WR VXSSRUW WKH *,670
FRPSOLDQFH URDGPDS

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW



Clj[kc clh_ jekl'kqekr _

@kkr[h Im~o[gekc pg[gepqge”p

8QLWYV
23 PLQLQJ
7RWDO PLQHG NW m m
| :DVWH PLQHG RSH] NW m m
| :DVWH PLQHG FDSH] N W m m m
| 2UH PLQHG NW m m
OLQHG JUDGH J W m m
6WULS UDWLR WRQQHV ZDVWH RUH m m
Pol~" " ppekc
7RQQHVY WUHDWHG NW
+HDG JUDGH J W
<LHOG J W
30DQW UHFRYHU\
7RWDO JROG SURGXFWLRQ NR]
7RWDO JROG SURGXFWLRQ NJ
JLQDQFLDOV
*ROG SULFH UHFHLYHG 86 R]
&RVW RI VDOHV EHIRUH DPRUWLVDWLRQ DQG GHSUHFLBWIPRQ
&RVW RI VDOHV EHIRUH DPRUWLVDWLRQ DQG GHSUHFL®ANIRRQ
&DSH]J 86 P
&DSH] 86 R]
$,& 86 R]
Mek o[h R'pos'p [k_ Mek o[h R plro”~™p
Mek o[h R'p’os'p ]Jv “h[ppeae”™[gelk
7KHUH DUH QR OLQHUDO 5HVHUYHV GLVFORVHG IRU 'DPDQJ LQ DQG
Mek o[h R plro~"p Jv "h[ppeae”[gelk «DMR=
&XW RIDHWDOOXUJLFDO
7TRQQHV *UDGHV *ROG JUDGHYV
&DWHJIRU\ NW J W NR] J W

UHFRYHU\

2SHQ SLW OHDVXUHG

,QGLFDWHG

OHDVXUHG DQG ,QGLFDWHG

,QIHUUHG

6WRFNSLOH OHDVXUHG

7TRWDO OHDVXUHG

,QGLFDWHG

OHDVXUHG DQG ,QGLFDWHG

,QIHUUHG
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Cljlkc clh_ jeklkgekr  _ lkaol_rrqgelk

MI_eavekc a[”*qlop @rnao[he|

Slrad @aoe”|

8QLWYV
"LOXWLRQ K\GURWKHUPDO QD QD
"LOXWLRQ SDODHRSODFHU FP QD QD
OLQLQJ UHFRYHU\ IDFWRU QD QD Os’ose’t
OLQH FDOO IDFWRU 0&) m rTTTa
3URFHVVLQJ FDSDFLW\ OWSD cih_ jek
FPVNLQ GLOXWLRQ WUDQVODWHYVY WR GLIITHUHQW SHUFHQWDJHV IRU WKH UHVSHFWLYH UHHI ZLGWKYV Tiaa:l
Mek o[h R plro”” [k_ Mek o[h R'p'os” v [oadlkadWwekoo[h R'p os’ "pgej[gq p kpegeseqv clkhﬁjlek‘
o' “lk~rehe[qgelk 7KHUH DUH QR VHQVLWLYLWLHV SUHVHQWHG DV 'DPDQ ! ﬁ"\rlkf_)R‘UL
'DPDQJpVY LQFUHDVHG OHDVXUHG DQG ,QGLFDWHGE-YVEQRMBOG EQVRXUFH ZDV de - Po
PDLQO\ GXH WR JROG SUI:IH/I-IR)KQIFHI—PER\G—HDDQQJ NR]
ZLWK D GHFUHDVH GXH WR FRVWYV NR] ,QIHUUHG RYHUDOO GHFUHDVHG RIKI_[
NR] GXH WR LQFUHDVHG FRVWV RIIVHW E\ JROG SULFH LQFUHDVHV 7KHUH DUH
QR OLQHUDO 5HVHUYHV GLVFORVHG IRU 'DPDQJ LQ DQG gl:mlm_h[,' TE[OV
ekalnilge
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T[ogt][ clh_ jelkgek_ lkaol_rrqgelk

Om o[gelk[h ark_[j kq[hp =

*HQHUDO ORFDWLRQ Slrad @aoe”|

7DUNZD LV ORFDWHG LQ VRXWK ZHVW *KDQD DSSUR[LPDWHO\ NP E\ URDG ZHVW RI $FFUD WKH FDSLWDO DW O
7DUNZD JROG PLQH LV ORFDWHG NP ZHVW RI WKH 7DUNZD WRZQVKLS ZLWK JRRG DFFHVV URDGY DQG HYVWDEOLYV

DVSKDOW URDG FRQQHFWLQJ WR WKH SRUW RI 7TDNRUDGL VRPH NP WR WKH VRXWK RQ WKH $wWO — o
s'nse

%ULHI KLVWRU\ Clilk:

*ROG PLQLQJ LQ WKH 7DUNZD DUHD KDV D ORQJ KLVWRU\ ZLWK WKH $ERQWLDNRRQ YHUWLFDO vkC °'h_ lek’
WKHUHDIWHU OXOWLSOH VPDOO RSHUDWRUV PLQHG WKH FRQFHVVLRQ XQWLO RSHUDWLRQV ZHUH
6WDWH *ROG 0LQLQJ &RUSRUDWLRQ DQG UHQDPHG 7DUNZD *ROGILHOGV /LPLWHG LQ YXUWKHU
PLG v

*ROG )LHOGV *KDQD *)* DVVXPHG RSHUDWLRQDO FRQWURO LQ WKURXJK D PDQDJHPHQW FRQWUDRWAaZI WK VP KH
IHDVLELOLW\ VWXG\ IRU DQ RSHQ SLW KHDS OHDFK RSHUDWLRQ 7KH ILUVW SKDVH Rl RSHQ SLW GHYHORSPHQW Z
ZKLFK OHG WR WKH FORVXUH RI DOO XQGHUJURXQG RSHUDWLRQV ,Q *)* DFTXLUHG WKH QRUWKHUQ 7HEHL
7DUNZD WUDQVLWLRQHG WR RZQHU PLQLQJ LQ DQG FRPPLVVLRQHG D  OWSD &,/ SODQW ZKLFK ZDY HISDQSGHG
OWSD ZDV FRPSOHWHG LQ ZLWK IXWXUH HQKDQFHPHQWY XQGHU FRQVLGHUDWLRQ ;knln”q'e”‘j[ov
.Q *ROG )LHOGV DFTXLUHG ,$0*ROGpV LQWHUHVW LQ 7DUNZD LQFUHDVLQJ LWV VWDNH WR ZLWK WKH *
RSHUDWLRQV ZHUH GLVFRQWLQXHG DW WKH HQG RI ,Q IROORZLQJ D FRPSUHKHQVLYH WUDGH RII VWXG\ 7]

5HFHQW H[SORUDWLRQ KDV IRFXVHG RQ FRQYHUWLQJ OLQHUDO 5HVRXUFHV WR OLQHUDO 5HVHUYHV SDUWLFXODU(
WHVWLQJ QHZ SDODHRSODFHU DQG K\GURWKHUPDO H[WHQVLRQV DFURVV WKH OHDVH 2QJRLQJ GULOOLQJ DQG SL!
HIWHQGHG WKH /20

Tlogi]
clh_iek”

*HRORJ\ DQG OLQHUDO 5HVRXUFH PRGHOV

7DUNZD LV ORFDWHG LQ WKH $VKDQWL %HOW ZLWKLQ WKH 7DUNZDLDQ *URXS D IROGHG ZHDNO\ PHWDPRUSKRVHC
OLQHUDOLVDWLRQ LV KRVWHG LQ ODWHUDOO\ HIWHQVLYH TXDUW] SHEEOH FRQJORPHUDWHYV RI WKH %DQNHW 6HUL
FRQFHQWUDWHG ZLWKLQ WKH FRQJORPHUDWH PDWUL[ DQG PLQHUDOLVDWLRQ LV SULPDULO\ VWUDWLJUDSKLFDOC

'EORFN PRGHOV RI WKH LQ VLWX PLQHUDOLVDWLRQ DUH FRQVWUXFWHG EDVHG RQ WKH JHRORJLFDO LQWHUSUHMW
GHSRVLW 3HSH ODQWUDLP 7THEHUHELH $NRQWDQVL .RWWUDYHUFK\ DQG .REDGD 7KH EORFN PRGHOV XWLOLVH V)
FORVHO\ UHSUHVHQWV WKH YROXPH RI WKH ZLUHIUDPH PRGHO 7KH EORFN PRGHOV DUH HVVHQWLDOO\ D VHW RI V
DSSUR[LPDWHG LQ VLWX PLQHUDOLVHG RUHERG\ WKDW LV JHQHUDWHG E\ ILOOLQJ D JHRORJLFDOO\ LQWHUSUHW
P[ P[ P 7KH EORFN PRGHOV XWLOLVH SURSRUWLRQV WR HQVXUH WKH EORFN PRGHO YROXPH FORVHO\ UHSUH)

&OLPDWH
7DUNZD KDV D ZDUP WURSLFDO FOLPDWH FKDUDFWHULVHG E\ WZR GLVWLQFW UDLQ\ VHDVRQV | IURP DSSUR[LPD
\HDU DYHUDJH DQQXDO UDLQIDOO QHDU WKH VLWH LV PP $OWKRXJK WKHUH PD\ EH PLQRU GLVUXSWLRQV W

ORQJ WHUP FRQVWUDLQWY RQ SURGXFWLRQ GXH WR WKH FOLPDWH DV DOORZDQFHYV DUH PDGH LQ WKH PLQLQJ V

/JLFHQFH VWDWXV DQG KROGLQJV

%DVHG RQ WKH QHZ &DGDVWUDO V\VWHP LPSOHPHQWHG E\ 0,1&20 7DUNZD RSHUDWHYV XQGHU PLQLQJ OHDVHV FR
7KLV H[FOXGHVY WKH RYHUODSSLQJ DUHD EHWZHHQ 7DUNZD DQG 'DPDQJ )LYH PLQLQJ OHDVHV GDWHG $SULO

OHDVH FRYHUV WKH 7THEHUHELH SURSHUW\ 7KH PLQLQJ OHDVHV IRU WKH 7DUNZD FRQFHVVLRQ H[SLUH LQ $SULO
VWDWXWRU\ PLQLQJ DXWKRULVDWLRQV DQG SHUPLWY DUH FXUUHQWO\ LQ SODFH IRU 7DUNZDpV PLQLQJ OHDVHYV
DSSOLFDWLRQ IRU WKH HIWHQVLRQ RI WKH ILYH PLQLQJ OHDVHV WKDW H[SLUH LQ EXW WKLY DSSOLFDWLRQ |
VLIQLILFDQW HQFXPEUDQFHY DUH UHJLVWHUHG DJDLQVW 7DUNZD PLQLQJ OHDVHV 7KHUH DUH QR FODLPV DJDLQ

2SHUDWLRQDO LQIUDVWUXFWXUH

JRXU ODUJH 23V FXUUHQWO\ H[SORLW WKH QDUURZ VWDFNHG DXULIHURXV FRQJORPHUDWHY 7DUNZD KDV DQ RL
SDG LQFOXGHG LQ OLQHUDO 5HVHUYHV 7KH VSHQW RUH 63 FRPSULVHV PDWHULDO WKDW KDV EHHQ OHDFKHG EX\
EH OLEHUDWHG WKURXJK IXUWKHU JULQGLQJ DQG SURFHVVLQJ 7DUNZD KDV D FHQWUDOLVHG DGPLQLVWUDWLYH
WKH OLQHUDO 5HVHUYH RSHQ SLW HQGLQJ LQ WKH *HQVHU SRZHU SODQW +0( ZRUNVKRS DQG H[SORVLYHV PD

OLQLQJ PHWKRG

23 PLQLQJ RSHUDWLRQV DUH FDUULHG RXW E\ PLQLQJ FRQWUDFWRUV XVLQJ FRQYHQWLRQDO GULOO DQG EODVW
SURFHVVLQJ IDFLOLW\ %ODVW UHVWULFWLRQV DUH DSSOLHG EDVHG RQ SUR[LPLW\ WR LQIUDVWUXFWXUH RU UH)
PRQLWRULQJ DQG EODVWLQJ SUDFWLFHV 7KH ZDVWH VWULS DQG RUH PLQLQJ LY EDODQFHG WR PDLQWDLQ RUH
SODQQHG SODQW FDSDFLW\

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW
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Om o[gelk[h ark_[jlkgqé¢kp _

OLQHUDO SURFHVVLQJ DQG 76)V Sirad @aoeA|

23 PLQLQJ RSHUDWLRQV DUH FDUULHG RXW E\ D PLQLQJ FRQWUDFWRU XVLQJ FRQYHQWLRQDO GULOO DQG EODVW
SURFHVVLQJ IDFLOLW\ %ODVW UHVWULFWLRQV DUH DSSOLHG EDVHG RQ SUR[LPLW\ WR LQIUDVWUXFWX'JH RU UH)
PRQLWRULQJ DQG EODVWLQJ SUDFWLFHYV 7KH ZDVWH VWULS DQG RUH PLQLQJ LV EDODQFHG WR P~ 7~ &~ et

SODQQHG SODQW FDSDFLW\ Os nse’t
OLQHUDO SURFHVVLQJ DQG 76)V _
2UH LV SURFHVVHG WKURXJK D FRQYHQWLRQDO JROG UHFRYHU\ SODQW FRQVLVWLQJ RI WZR J\UL :l[é[ki\‘)k‘

WZR VWDJH FUXVKLQJ FLUFXLW IHHGLQJ D 6$* EDOO PLOO FLUFXLW WKLFNHQHUV DQG WZLQ &,/ F
FDUERQ HOXWLRQ FLUFXLW SUHJQDQW VROXWLRQ E\ HOHFWURZLQQLQJ DQG VPHOWLQJ LQ DQ LQ( Traall

,Q WKH VKRUW WHUP /20 WDLOLQJYV GHSRVLWLRQ UHTXLUHPHQWY DUH PHW E\ ZDOO UDLVH VHTXF clh_jek’
UHTXLUHPHQWYV ZLOO EH FDWHUHG IRU E\ DGGLWLRQDO UDLVHV DW 76)V DQG /20 76) UHTXLUmrnuwv uun u
UHPDLQLQJ /20 VWRUDJH FDSDFLW\ Rl WKH 7DUNZD 76) FRPSOH[ LV a OW HQG Rdeh® [k_ P o

76) LV GHFRPPLVVLRQHG DQG LV LQ WKH SURFHVV RI EHLQJ FORVHG 7KH $1&2/' FRQVHTXHQFH FODRVW'_It_FDWLR(
FRQVHTXHQFH FODVVLILFDWLRQ IRU 76) LV +LJK % ot

/20 3URYHG DQG 3UREDEOH OLQHUDO 5HVHUYHYV Srmmhi“kqg[ov
7KH FXUUHQW OLQHUDO 5HVHUYH /20 IRU 7DUNZD LV EDVHG RQ LQ SLW PLQLQJ DFWLYLWLHV FRQWLEXe&ilgeWwLo
WKURXJK WKH &,/ SODQW XQWLO 7KLV LV D OLIH Rl  \HDUV

6XVWDLQDEOH GHYHORSPHQW

,Q 7DUNZD IRFXVHG RQ GULYLQJ LWV (6* WDUJHWV FRYHULQJ KHDOWK DQG VDIHW\ JHQGHU GLYHUVLW\ VWI
UHGXFLQJ WKH DPRXQW RI IUHVKZDWHU XVHG WDLOLQJY PDQDJHPHQW *,670 FRPSOLDQFH DQG FOLPDWH FKDQ
DQG D WKUHH \HDU DFWLRQ SODQ ZHUH GHYHORSHG

7KH PLQH KDV D YDOLG [ (03 ZDWHU XVH SHUPLW PLQH RSHUDWLQJ DQG H[SORVLYHV SHUPLWV LQ SODF}
DQG ,62 DQG IXO0O\ FRPSOLHV ZLWK WKH ,QWHUQDWLRQDO &\DQLGH O0DQDJHPHQW &RGH

(QYLURQPHQWDO SHUIRUPDQFH LV HYDOXDWHG WKURXJK LQWHUQDO DXGLWV GXULQJ ZKLFK RSSRUWXQLWLHYV IF
LV DOVR VXEMHFW WR IUHTXHQW DW OHDVW TXDUWHUO\ DXGLWV E\ WKH (3%$ DQG WKH OLQHV ,QVSHFWRUDWH 'L
DVVHVVHG DQG PLWLIJDWHG WKURXJK (6,$V $OVR 7DUNZD DGKHUHV WR *URXS VWDQGDUGV IRU LQYHVWPHQW SU
VXVWDLQDELOLW\ UHTXLUHPHQWYV IRU HQYLURQPHQWDO DQG ZDWHU VWHZDUGVKLS FOLPDWH DQG HQHUJ\ PLQH
FRPPXQLW\

$V SDUW Rl WKH 5HFODPDWLRQ 6HFXULW\ $JUHHPHQW ZLWK WKH *RYHUQPHQW RI *KDQD WKURXJK WKH (3% WKH |
FRPSULVHG D FDVK GHSRVLW RI P DQG EDQN JXDUDQWHH RI P 7KLV ZDV SRVWHG ZLWK $EVD EDQN *KDQD
FRVW 7KH ERQG LV GXH WR EH XSGDWHG LQ DQG ZLOO EH DGMXVWHG WR P WR HTXDO WKH WRWDO OLDE!

K'v _"s himj'kqgj[g oe[h eppr'p Repgp [k_ Immloqrkeqge p
.Q 7DUNZD FRPSOHWHG FDSLWDO ZDVWH VWLIVNSL @R DMK W KHHFKEHRHE RH WRIG /20 SODQ LQFOXGH WKH IROOR?
$NRQWDQVL FRUH SLWV DGYDQFHG SURGXFWLYLTKHD QG HF RYQYLRSWLHFPDYBW WRK@®W H[SLUH LQ $SULO PD\ QRW E}I
LQLWLDWLYHY WKURXJK DQ RSHUDWLRQDO SRWHRWIZRO O/ WK GAH QB BHSURQUMNYV PG W&K)DW DUH OHVV IDYRXUDEOH V
GDP EUHDN DQG LQXQGDWLRQ DVVHVVPHQWYV LQ MY STROAM RUVWKHHL ©,8 TOFWLYHO\ PDQDJHG WKURXJK RQJRLQJ *RYF
FRPSOLDQFH URDGPDS VWDNHKROGHU HQJDJHPHQW DQG LV VXSSRUWHG E\ WKH UHFEHQ
X &DSLWDO ZDVWH VWULS WR H[SRVH WKH RUH ERGRRVUKPRLQG EIURWRWVKIGE ERYHVWPHQW LQ LQIUDVWUXFWXUH UHO

7HEHUHELH DQG $NRQWDQVL SLWV ZDV DFKLHYXB®PPXQLW\ XQUHVW DQG UHJXODWRU\ GULOO DQG EODVW FRPSC
X (PSKDVLVY RQ PLQLQJ FRQWUDFWRU SHUIRUPDQEN PRGWUIR/MWIH® BEL®IONVD QGOEODVW LQ FROODERUDWLRQ ZLWK *

FRQWLQXH WR GULYH SURGXFWLYLW\ LPSURYHP&RPPLVFRRY FAQWRROXOW\ UHSUHVHQWDWLYHV

FRPSOLDQFH WR SODQ Xx 0DQDJLQJ WKH PLQLQJ FRQWUDFWRUpV SHUIRUPDQFH WR PDLQW
X$ VWXG\ WR DVVHVV WKH IXO0 RSHUDWLRQDO SRMWSMDL@HGDSW RB X NWD LMV D © GRAIRMNHW W HWULFV

7KH VWXG\ H{SORUHV RSWLRQV IRU FRQWUROGXLOPL QWE QPSBR YRIQILMR ¥ WOIOP SIVMWEVOLW\ ZLOO UHTXLUH RQJRLQJ

RQ WKH RSHUDWLRQ E\ IRFXVLQJ RQ D FRPELQDRMR@QIQVRIUPDRQLLQY WKW KREQWRGVL 3HSH DQG 7HEHUHELH SLWV

HTXLSPHQW VL]H X +LJKHU VWULS UDWLRV IRU GRZQ GLS RUH ERG\ SLW H[WHQVLRQ
X 7TKH VWXG\ RSWLRQV WHVWLQJ ODUJHU IOHHW LKDW®W RLRFL\S DWW VZ VRWHH IADWVL W HYWWWH GXPSV DUH HPHUJLQJ FK

ZLWK SODQV UXQ ZLWK WKH VHOHFWHG VFHQDUZIRLWD XHQO RIHZXWG H RWBRRW&BH PRQLWRULQJ WR PDLQWDLQ SODC

EXGJHW FRVW PHWULFV
X 'DP EUHDN DQG LQXQGDWLRQ ]JRQH DQDO\WVHV ZHUH FDUULHG RXW IRU 76)V

DQG ZKLFK ZHUH DSSURSULDWHO\ UHFODVVLILHG LQ OLQH ZLWK *,670

UHTXLUHPHQWY &RQILUPDWLRQ RI 76) GDP EUHDN VWXG\ KDV EHHQ

FRPSOHWHG WR GHWHUPLQH WKH H[WHQW RI LQXQGDWLRQ ]JRQHV DQG WR

UHFODVVLI\ DQG LPSOHPHQW QHFHVVDU\ UHPHGLDO DFWLRQV LQ VXSSRUW RI WKH

* 670 FRPSOLDQFH URDGPDS

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW



T[ogt[ clh_ jekqgekr ™ _

@kkr[h Im « pg[gepqge”p

8QLWV
23 PLQLQJ

7RWDO PLQHG NW
| :DVWH PLQHG RSHJ NW
| :DVWH PLQHG FDSH] NW
| 2UH PLQHG NW
OLQHG JUDGH J W

6WULS UDWLR WRQQHYV

ZDVWH RUH

SBURFHVVLQJ
&,/

7RQQHV WUHDWHG N W
+HDG JUDGH Jw
<LHOG Jw
30DQW UHFRYHU\

7RWDO JROG SURGXFWLRQ NR]
7RWDO JROG SURGXFWLRQ NJ
JLQDQFLDOV

$YHUDJH JROG SULFH UHFHLYHG 86 R]

&RVW RI VDOHVY EHIRUH DPRUWLVDWLRQ DQG GHSUHFLBWIPRQ
&RVW RI VDOHV EHIRUH DPRUWLVDWLRQ DQG GHSUHFL®6VNIRRQ

&DSH]
&DSH]
$,&

86 P
86 R]
86 R]
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T[ogt][ clh_ jékkqekr _ lkaol_rrqgelk
Polf~q [k_ pqr_v mem hek" @rnaofhe]

7KH XOWLPDWH RERRQBRMWQLY NVRXGXKIH WR H[SDQG7KH QH[W SKDVH RI WKH 7DUNZD WUDQVIRUPDWLRQ VW XGIL A Y oleM [V
IRRWSULQWY DQG LQFUHDVH OLQHUDO 5HVHUYFPLQLQJ FRVWYV WKURXJK WKH P EHQFK KHLJKW WULDO 'KDXO WU

IRFXVHG RQ WKH IROORZLQJ NH\ HOHPHQWYV LQIUDVWUXFWXUH UHORFDWLRQ WR HQDEOH SLW H[SDQVLRQ
x0LQLQJ (YDOXDWLQJ SLW H[SDQVLRQ SRWHQWLDO ZIWK UHGXEHG XQlW
PLOLQJbFRVWY 7KH SKDVH RQH FRQFHSWXDO GULOOLQJ SURJUDPF

X QYHVWLIDWLOJ WKH IHDVLELOLW\ Rl LQFUHD ;RWWUDYHUFK)\ 8* LV FRPSOHWH DQG WKH PRGHO F  Os osel
x QIUDVWUXFWXUH .GHOWLINLOQJ PLOLQJ DQG SZRUN LV 'H[SHFWHG WR JXLGH WKH QH[W FRQFHSW R
* T .~
SRWHQWLDOO\ LPSDFWHG E\ $SNRQWDQVL DQG .BVW.W.UUDXH\HFkﬁ\s QVLRQV DQG

h ek

HYWLPDWLQJ LQIUDVWUXFWXUH UHORFDWLRQ WLPLQJ DQG UHSODFHPHQW FRVWYV eth_ lek
Tlogil
clh_ iek’

3

Mek o[h R'p os’'p [k_ Mek o[h R plro~™p

63 WRQ(QG JUDGH HVWLPDWHYVY EDVHG RQ DFFXPXODWLRQV RI HYWLPDWHG WRQQDJH DQG JUDGHYV V\IU}\p#qNHLJ WK?J‘
UHDVRQDEO\ DFFXUDWH ZKLOH WKH 0&) RI DV DSSOLHG GXULQJ PLQH SODQQLQJ EDVHG RQ H[SHULHOFH KDV
RIKI_[

Mek o[h R'p'os'p ]Jv *h[ppeae”[qgelk

Qrmmh‘j‘kq[ov

&XW RIDHWDOOXUJILFDO .\ ainiqelk

7TRQQHV *UDGHV *ROG JUDGHV UHFRYHU\
&DWHJRU\ NW J W NR] J W

2SHQ SLW BURYHG |
SUREDEOH |
7TRWDO 23 |

6WRFNSLOH B3URYHG
UREDEOH
7TRWDO 63

7TRWDO B3URYHG
BUREDEOH |

7RWDO 7DUNZD OLQHUDO 5HVHUYHYV |

Mek o[h R plro~r"p Jv *h[ppeae”[qelk «DMR=

&XW RIODHWDOOXUJLFDO
TRQQHV *UDGHV *ROG JUDGHV UHFRYHU\
&DWHJRU\ NW J W NR] J W

2SHQ SLW OHDVXUHG | |
,QGLFDWHG | |
OHDVXUHG DQG ,QGLFDWHG | |

,QIHUUHG | |
6WRFNSLOH OHDVXUHG
7TRWDO OHDVXUHG |

OHDVXUHG DQG ,QGLFDWHG
,QIHUUHG

|
,QGLFDWHG | |

|

|

MI_eavekc a[*qlop

8QLWV
OLQLQJ UHFRYHU\ IDFWRU 23
6WULS UDWLR ZDVWH RUH UDWLR
0&)
‘LOXWLRQ 23 KDQJLQJZDOO IRRWZDOO VNLQV FpP
30DQW FDSDFLW\ OWSD

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW
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Mek o[h R plro”” [k_ Mek ' o[h R'p'os” v [oadlkdWwekoo[h R'p’os'p "pqgej[gelk p 'kpegeseqge ' p @rpasfhel
o "lkrehe[qgelk 7KH OLQHUDO 5HVHUYHV VHQVLWLYLWLHV ZHUH GHUL|H 5, iRE WK
7DUNZDpV GHFUHDVHG OHDVXUHG DQG ,QGLFDWWKH UHOHYDQW &2*V WR LQGLYLGXDO JUDGH WRQQDJH FXUYHV II2|
PDLQO\ GXH WR LQFUHDVHG FRVWYV DQG H[FOXVSLW VKHOOVRJIREZKNIOH 2BF¥HUH ZDV

DQ LQFUHDVH FDXVHG E\ JROG SULFH LQFUHDVHV NR] 7KH ,QIHUUHG
OLQHUDO 5HVRXUFH PDLQO\ LQFUHDVHG GXH WR LQFOXVLRQV NR] 7KH PDLQ e el i
FKDQJH LQ WKH OLQHUDO 5HVHUYH ZDV RIl WKH EDFN RI WKH LQFUHDVHG
JROG SULFH DQG UHPRYLQJ RI RSHUDWLRQDO FRQVWUDLQWYV Alilk s
Mek o[h R'p’os” YOY o '~lk~ehe[qgelk Mek ' o[h R'p’os” clh_ moe”” p kpegeseqv rllﬁ; iek®
87ZQ HYAjI 87ZQ HYAjI
Tlogi]
clh_iek”
Rdeh [k P o
BIkI_[
Qrmmh‘j‘kq[ov
pknlnj[qelk
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BURYHG DQG 3UREDEOH

OLQHUDO 5HVRXUFHV (05

VaM1Ix clh _
VaMIx pehs o

OHDVXUHG DQG ,QGLFDWHG

Ya MIXx clh _
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9LHZ RI WKH SURFHVVY SODQW DW 6DODUHV 1RUWH
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S[h[o p Nidg_&apehs olkeglekr _ lkaol_rrgelk

Om o[gelk[h ark_[j kq[hp =

*HQHUDO ORFDWLRQ Sirad @aoen[
6DODUHY 1RUWH LV ORFDWHG LQ WKH $WDFDPD UHJLRQ Rl QRUWKHUQ &KLOH 7KH QHDUHVW WRZQ IV '.HJR GH $
DQG ORQJLWXGH r p t: ZLWK HOHYDWLRQV EHWZHHQ PHWUHV DPVO DQG PHWUHV DPVO FalkI

%ULHI KLVWRU\

*ROG J)LHOGY GLVFRYHUHG 6DODUHV 1RUWH LQ WKURXJK D JUHHQILHOGV H[SORUDWLRQ SURJU Ao nee ¢
YJHDVLELOLW\ 6WXG\ ')6 FRPSOHWHG LQ 'HFHPEHU RXWOLQHG WKH GHYHORSPHQW RI 6DODUH\

SURFHVVLQJ IDFLOLW\ LQFRUSRUDWLQJ FUXVKLQJ PLOOLQJ OHDFKLQJ DQG D K\EULG OHUULOO SThin'n Nlog"
'"HFHPEHU DQG WKH SURMHFW ZDV DSSURYHG E\ WKH *ROG )LHOGV %RDUG LQ JHEUXDU\ C,‘h‘én'ehg 5 [
&RQVWUXFWLRQ DFWLYLWLHV SURJUHVVHG UDSLGO\ ZLWK PDMRU HQJLQHHULQJ SURFXUHPHQW —.
VWULSSLQJ Rl WKH %UHFKD 3ULQFLSDO SLW DQG LQLWLDO RUH PLQLQJ EHJDQ LQ ZLWK VLJIQL [

nlh_ﬁ"lmm‘o J

FROQVWUXFWLRQ LQFOXGHG LQVWDOODWLRQ RI NH\ HTXLSPHQW VXFK DV WKH FUXVKHU JULQGLQJ
VXSSRUWLQJ LQIUDVWUXFWXUH OLNH WKH KHDY\ PLQLQJ HTXLSPHQW ZRUNVKRS IXHO VWDWLRQ DQRC-W!['_'I[ﬂVKZDW

"HVSLWH FKDOOHQJHV SRVHG E\ KLJK DOWLWXGH FRQGLWLRQV DQG VHYHUH ZLQWHU ZHDWKHU GXULQJ FRQVWUX
6DODUHYV 1RUWH DFKLHYHG ILUVW JROG SURGXFWLRQ LQ ZLWK WKH UDPS XS WR VWHDG\ VWD W Hs SR I X Wy LR
pknlnj[qelk

*HRORJ\ DQG OLQHUDO 5HVRXUFH PRGHOV

6DODUHY 1RUWH LV ORFDWHG LQ &KLOHpV :HVWHUQ &RUGLOOHUD QHDU WKH QRUWKHUQ HGJH RI WKH ODULFXQJL
GHSRVLW LV KRVWHG E\ 1HRJHQH YROFDQLF DQG YROFDQLFODVWLF URFNV OLQHUDOLVDWLRQ LV D KLJK VXOSKL
VLOLFD DQG DGYDQFHG DUJLOOLF DOWHUDWLRQ ZLWK RUH FRQWUROV OLQNHG WR OLWKRORJLFDO FRQWDFWYV D

$ EORFN PRGHO SURWRW\SH EDVHG RQ ILYH FKDUDFWHULVWLFV ZDV FUHDWHG ZLWK VHOHFWLYH PLQLQJ XQLW ¢
VKDSHV :LUHIUDPHV IRU OLWKRORJ\ DOWHUDWLRQ DQG JUDGH GRPDLQV ZHUH XVHG WR SRSXODWH WKH EORFN
GRPDLQV ZHUH UHJXODULVHG WR 608 VL]H IRU HVWLPDWLRQ

&OLPDWH

7KH PLQH LV VLWXDWHG DW KLJK DOWLWXGH DURXQG PHWUHY DPVO :KLOH LQFOHPHQW ZHDWKHU PD\ RFFXI
HYVWDEOLVKHG WR PLWLJDWH DQ\ QHIJDWLYH LPSDFW RQ PLQLQJ RSHUDWLRQV 7KH SURFHVVLQJ SODQW KDV KR:
ZLWK PHWDO SURGXFWLRQ DQG SURFHVVLQJ UDPS XS GHOD\V

/ILFHQFH VWDWXV DQG KROGLQJV

OLQHUD *ROG )LHOGY 6DODUHYVY 1RUWH 6S$ 0*)61 LQ ZKLFK *ROG )LHOGV LQGLUHFWO\ KROGV D LQWHUHVW
H[SORLWDWLRQ FRQFHVVLRQV PLQLQJ ULJKWV ZLWK GHILQLWLYH WLWOH JUDQWHG LQFOXGLQJ KD FRYHUL
H[SORUDWLRQ DQG DQ RSWLRQ DJUHHPHQW ZLWK 3DQ 3DFLILF &RSSHU ([SORUDWLRQ &KLOH /WGD FRYHULQJ
H[SORUDWLRQ FRQFHVVLRQV WR WKH QRUWK ZHVW RI 6DODUHYV 1RUWH 7KHbFRPELQHG ODQGKROGLQJ FRYHUV
HQFXPEUDQFHY DUH UHJLVWHUHG DJDLQVW 6DODUHYV 1RUWH PLQLQJ OHDVHV 7KHUH DUH QR FODLPV DJDLQVW W

2SHUDWLRQDO LQIUDVWUXFWXUH

,QIUDVWUXFWXUH FRQVLVWY RI PLQH DQG SODQW IDFLOLWLHY D ZDUHKRXVH FDPS RIILFHV DQ RQ VLWH SRZHL
ZDWHU WUHDWPHQW SODQW :DWHU LV VXSSOLHG IURP D ZHOO ILHOG NP IURP 6DODUHYV 1RUWH 3RZHU LV VRXU
VI\VWHP FRQVLVWY RI D 0: GLHVHO SRZHU VWDWLRQ

OLQLQJ PHWKRG

OLQLQJ LV SHUIRUPHG E\ D FRQWUDFWRU XVLQJ FRQYHQWLRQDO 23 GULOO EODVW ORDG DQG KDXO PLQLQJ PHWK
VFKHGXOHG WR EH RQ WKH VWRFNSLOH E\ WKH HQG RI WKHQ $JXD $PDUJD LV VFKHGXOHG WR FRPSOHWH WKH
IURP WR 7KH WZR SLWV ZLOO PHUJH LQWR D VLQJOH SLW GXH WR WKH EDFNVORSH GHVLJQ :DVWH ZLOO EF

$Q DOWHUQDWLYH 8* PLQLQJ RSWLRQ LV EHLQJ FRQVLGHUHG IRU $JXD $PDUJD EXW QR GHFLVLRQ KDV EHHQ PDGH
5HVRXUFHV DQG OLQHUDO 5HVHUYHV DUH EDVHG RQ WKH 23 VFHQDULR

OLQHUDO SURFHVVLQJ DQG 76)V

7KH SURFHVVLQJ SODQW GHVLIJQHG WR SURFHVV OWSD LV ORFDWHG VRXWK HDVW RI WKH PDLQ SLW DW a Pt
SXPSHG WR F\DQLGH OHDFKLQJ ZLWK VOXUU\ IURP WKH OHDFKLQJ VWDJH IHHGLQJ D FRXQWHU FXUUHQW GHFDQ\
UHFRYHUHG E\ ]LQF SUHFLSLWDWLRQ LQ WKH OHUULOO &URZH SURFHVV 6ROXEOH JROG DQG VLOYHU UHPDLQLQJ
VHFRQG &&' VWDJH ZLOO EH VFDYHQJHG E\ D &,3 FLUFXLW ZLWK WKLV SDUWLFXODU FLUFXLW VFKHGXOHG WR EH

7KH ILOWHUHG VWDFN 76) ORFDWHG DERYH WKH VRXWK PLQH :6) KDV D WRWDO GHVLJQ FDSDFLW\ RI OW )LOW
VSUHDG DQG DOORZHG WR GU\ WR QHDU WKHLU VSHFLILF PRLVWXUH FRQWHQW EHIRUH EHLQJ FRPSDFWHG
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S[h[o p Nloq clh_&ap~elkgekfjek" lkaol_rrqgelk

@rnaslhe|

Om o[gelk[h ark_[jlkgqé¢kp _

/20 3URYHG DQG 3UREDEOH OLQHUDO 5HVHUYHV Slrad @aoe”|

%DVHG RQ WKH /20 PLQLQJ RSHUDWLRQV ZLOO UXQ IRU VHYHQ \HDUV IURP %YUHFKD 3ULQFLSDO Il:drh WKHQ $.
SURFHVVLQJ RI WKH OLQHUDO 5HVHUYHV RQ VWRFNSLOH IRU \HDUV WR el

6XVWDLQDEOH GHYHORSPHQW

7KH HQYLURQPHQWDO LPSDFW VWXG\ ZDV DSSURYHG E\ &KLOHDQ DXWKRULWLHV LQ 7KH (,$ GH Os’nse’t
RSHUDWLRQ DQG FORVXUH RI WKH PLQH WRJHWKHU ZLWK WKH FRUUHVSRQGLQJ PLWLJDWLRQ DFW

SThlio n NI )
7KH (,$ KLJKOLJKWHG WKH DOWHUDWLRQ DQG ORVV RI KDELWDW RI WKH VKRUW WDLOHG FKLQFKL nILhkgnpphq‘ooqj
LPSDFW D SODQ ZzDV GHYHORSHG DQG DSSURYHG E\ WKH HQYLURQPHQWDO DXWKRULWLHV 7KH S —
RXWVLGH WKH PLQLQJ DUHD GHFODULQJ QR JR ]JRQHV DQG UHORFDWLQJ D VPDOO IUDFWLRQ RI W R ool Rlalk|

ORFDWLRQ AN G |
$00 ZDWHU SHUPLWYV DUH LQ SODFH DQG DUH YDOLG 7KH PLQH FRQWLQXHV WR H[SORUH IRU ZDWHI::”ll'(TiV[HUYHV r

6DODUHYV 1RUWH ZDV SUH RSHUDWLRQDOO\ FHUWLILHG WR WKH ,QWHUQDWLRQDO &\DQLGH ODQDJHPHLQ\Ni&RGH LC
SODQW IRU DQ RSHUDWLRQDO FHUWLILFDWLRQ ZLWK WKH ILHOG DXGLW FRPSOHWHG LQ ODWH Srmmh i“kqg[ov

kalail
(QYLURQPHQWDO PDQDJHPHQW DQG IXQGLQJ 3URJUHVVLYH FORVXUH DQG SRVW OLQHUDO 5HVHUYH FJRVXUHS Hy
UHYHQXH DQG LV LQFOXGHG WKH HFRQRPLF DQDO\VLV

K'v_"s himj  [k_ j[q oe[h eppr'p Repgp [k_ Immloqrkeqge ' p

'"HVSLWH WKH FKDOOHQJHV DQG LPSDFWV H[SHUL$WQWH®G AWLRQ IBXE& WHWHQWLRQ RI VXLWDEO\ TXDOLILHG DQG HJ[!
6DODUHV 1RUWH ZDV DEOH WR SURJUHVV WKH FKEQB QMO RS HRIIDSMRUNM [DIGEE WHIFKRFLDAB IORQW D | |

SURJUDPPH FRPSOHWH WKH UDPS XS RI WKH SD@W MR B8 PFTHQUGQ DQJSURG RAMLBMFRQFLOLDWLRQ 9DULDELOLW)\
OHYHOV DFKLHYH YHU\ FORVH WR GHVLJQ SODQW Q\X B RWHSLOND KDWIEWD EQ I HD L FICHR F\ SRVHV D ULVN WR SURGXF
DQG RSHUDWH WKH SODQW FRQWLQXRXVO\ GXULQRSWRHN HE EOHQ @RQWEKYRWRFROV UHDO WLPH PRQLWRULQJ V\VV

HOQKDOFHG 63 PDSDJHPH W DUH EHLQJ LPSOHPHQWHG WR UHGXF
'"HVSLWH WKLV VXFFHVV ULVNV UHPDLQ DVVRFLD EWK WKH IROORZLQJ
R

L

X :LQWHU RSHUDWLRQ 2SHUDWLRQDO LPSDFWV JU LQWH U v,

DIIHFWLQJ WKH SODQW *ROG )LHOGV LV FRQV\FLé'gi??{éW \é{ﬁ ﬁfggﬁﬁ%ﬁjﬁé\g\FUXHV\_/&EEER\I*PTSVF\’/CQZ:EHV?Q/VHG(
LPSURYH WKH UHVLOLHQFH RI WKH SURFHVVLQJ \'S}v)yy pHI WHV ([SORUDWRU\ VWULSSLQJ RI $$ KI
WHPSHUDWXUHV ERPPHOFHG

X (QYLURQPHQWDO FRPSOLDQFH DQG SHUPLWWLQJS®RB BPROHRW MXHLRDSWXWHU PLQH DQG GLVWULFW VFDOH
DQG UHORFDWLRQ SURJUDPPH IRU WKH VKRUW WD WKRQFEUANHL Y DOXWL&ULFPOUY ZLWK RQJRLQJ VWHS RX!
IRFXV HVSHFLDOO\ DIWHU HDUOLHU UHORFDW LB QRX®OREUOW DDAHG 1\ RRIWEDBEN® GBO®GO WHVWLQJ UHYLVHG WDUJHYV

JLHOGV FRQWLQXHV WR FROODERUDWH FORVHOIRZAWKLRXWKRULWLHY WR IXOILO DOO

HQYLURQPHQWDO REOLJDWLRQV
6DODUHV 1RUWH KDV WUDQVLWLRQHG IURP WKH FRPPLVVLRQLQUJ
'LWK DQ \HDU /20 WR 6DODUHYV 1RUWH UHRWDWHREKRPRHWKIHDO SURGXFWLRQ 7KH IRFXV LV RQ RSHUDWLRQTC
KLIKHVW TXDOLW\ QHZ JROG SURMHFWYV LQ WKHUHQR&XVWN \H[EHQ ¥ LRQIROWKWHIXODWRU\ FRPSOLDQFH WR HQVXUH
QH[W WKUHH \HDUV LV 86 R] JROG HTXLYDOH@W YKWKHKR®EHUV
SURGXFWLRQ SHU DQQXP
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8QLWYV
23 PLQLQJ
7RWDO PLQHG NW
| :-DVWH PLQHG NW
| 2UH WRQQHV PLQHG NW
6WULS UDWLR ZDVWH RUH WRQQHV UDWLR
*ROG PLQHG JUDGH Jw
6LOYHU PLQHG JUDGH J W
BURFHVVLQJ
7RQQHV WUHDWHG NW
*ROG KHDG JUDGH Jw
6LOYHU KHDG JUDGH Jw
30DQW UHFRYHU\ JROG
30DQW UHFRYHU\ VLOYHU
7RWDO JROG SURGXFHG NR]
7RWDO VLOYHU SURGXFHG NR]
JLODQFLDOV
$YHUDJH JROG SULFH UHFHLYHG 86 R]
$YHUDJH VLOYHU SULFH UHFHLYHG 86 R]

&RVW RI VDOHV EHIRUH DPRUWLVDWLRQ DQG GHSUHFLBWIPRQ
&RVW RI VDOHV EHIRUH DPRUWLVDWLRQ DQG GHSUHFL®6VNIRRQ

&DSH] 86 P
&DSH] 86 R]
$,& 86 R]
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*UDGH *UDGH
7TRQQHV *ROG *ROG 6LOYHU6LOYHWUG65 FXW RII
&DWHJRU\ NW J W NR] J W NR] 86 W 165 *ROG 6LOYHU
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6WRFNSLOH SBUREDEOH
SThlio'n Nloq"®
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*UDGH *UDGH RO
7RQQHV *ROG *ROG 6LOYHUBLOYHUG65 FXW RII* Srmmh i kq[oy
&DWHJIJRU\ NW J W NR] J W NR] 86 W 165 ROG 6LOYHU ekalailgelk
2SHQ SLW ,QGLFDWHG I I |
,QIHUUHG | | [
7RWDO ,QGLFDWHG I I I
,QIHUUHG | | |
MI_eavekc a[*qlop
8QLWYV
6WULS UDWLR ZDVWH RUH UDWLR
'LOXWLRQ 23
OLQLQJ UHFRYHU\ IDFWRU 23
3URFHVVLQJ FDSDFLW\ OWSD
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@rnaslhe|

Om o[gelk[h ark_[j kq[hp

*HQHUDO ORFDWLRQ Sirad @aoe”|

7KH &HUUR &RURQD GHSRVLW LV ORFDWHG DW ORQJLWXGH r p t: DQG ODWLWXGH r p t6 DW HOHVD\’VLRQV ubD
WKH $QGHVbFRUGLOOHUD ,W LV ORFDWHG NP ZHVW QRUWK ZHVW RI WKH +XDOJD\RF YLOODJH NP VFEUWK R1
QRUWK QRUWK ZHVW RI /LPD 3HUXpV FDSLWDO

%ULHI KLVWRU\

NOs ' nse’'t
([SORUDWLRQ LQ WKH &HUUR &RURQD DUHD EHJDQ LQ LGHQWLI\LQJ SRUSK\U\ VW\OH PLQHUDC
PLQHUDOLVDWLRQ LQ WKH OHDFKHG FDS RI WKH GHSRVLW OHDGLQJ WR WKH GLVFRYHU\ RI FRSSt SIhinn Nlog®
H[SORUDWLRQ clh_Anehs o j
%BHWZHHQ DQG WKHQ RZQHU %DUULFN FRQGXFWHG H[WHQVLYH GULOOLQJ DQG FRPSOHWHC oy
HYDOXDWLRQV E\ 5*& /LPLWHG DQG OLQSURF EHWZHHQ DQG FXOPLQDWHG LQ WKH GHILQLW r:lhi 75A7Imrm‘[oj
,Q *ROG )LHOGY HQWHUHG LQWR DQ DJUHHPHQW WR DFTXLUH &HUUR &RURQD DQG DGMRLQLQs rRvriivviLnyyv
HQYLURQPHQWDO DSSURYDO LQ WKH DFTXLVLWLRQ ZDV ILQDOLVHG LQ -DQXDU\ &RQVWUXFWAIRH EHIDQ V
*RUGDV WDLOLQJV IDFLOLW\ &HUUR &RURQD EHJIJDQ SURGXFWLRQ LQ XWLOLVLQJ FRQYHQWLRQDO RSHQ SLW
FRQFHQWUDWH Srmmhi“kq[o\

ekalnilgelk
*ROG )LHOGVY JUDGXDOO\ LQFUHDVHG LWV RZQHUVKLS LQ WKH RSHUDWLRQ UHDFKLQJ E\ ,Q D "SUHIHE

ZKLFK ZDV FRQILUPHG E\ D IROORZ XS IHDVLELOLW\ VWXG\ LQ 7KLV IRUPV WKH EDVLV RI WKH FXUUHQW /

&HUUR &RURQD FRQWLQXHV WR RSHUDWH DV D VWDEOH PDWXUH DVVHW ZLWKLQ WKH *ROG )LHOGV SRUWIROLR
VWURQJ JHRORJLFDO XQGHUVWDQGLQJ RI WKH SRUSK\U\ VI\VWHP

*HRORJ\ DQG OLQHUDO 5HVRXUFH PRGHOV

&HUUR &RURQD LV ORFDWHG LQ QRUWKHUQ 3HUX ZLWKLQ WKH +XDOJD\RF PLQLQJ GLVWULFW DQG WKH &DMDPDU|
WR TXDUW] GLRULWH LQWUXVLRQV HPSODFHG LQWR IROGHG &UHWDFHRXV FDUERQDWH DQG VHGLPHQWDU\ URFN\
H[SUHVVHG DV VWRFNZRUN YHLQLQJ DQG GLVVHPLQDWHG VXOSKLGHV LQFOXGLQJ S\ULWH DQG FKDOFRS\ULWH 2
DOWHUDWLRQ JRQLQJ

*HRORJLFDO PRGHOOLQJ ZDV FRPSOHWHG XVLQJ WKH LPSOLFLW PRGHOOLQJ PHWKRGRORJ\ LQ /HDSIURJ 7KLV VR
JHRORJLFDO GDWDEDVH DQG FUHDWHY VROLGY IRU HDFK JHRORJLFDO GRPDLQ 7KHVH VROLGY DUH WKHQ XVHG I
WKH PRGHO ZDV XQPLQHG WRSRJUDSK\ DFTXLUHG DW WKH EHJLQQLQJ RI WKH SURMHFW EXW WKH FRUUHFW GHSC
QRZ FRPSOHWH DW &HUUR &RURQD ZLWK RQO\ VWRFNSLOHY UHPDLQLQJ LQ OLQHUDO 5HVHUYH

&OLPDWH

7KH 3HUXYLDQ $QGHV KDV D VXPPHU UDLQ\ VHDVRQ XVXDOO\ EHWZHHQ 6HSWHPEHU DQG O0DUFK DQG LV FROG D(
$YHUDJH WHPSHUDWXUHV DUH DURXQG r& | r&

5HFHQWO\ WKH VLWH H[SHULHQFHG VRPH VHYHUH UDLQIDOO DQG WKH sHO 1L3Rt SKHQRPHQRQ $V D UHVXOW &kh
SURJUDPPH LQFOXGLQJ GULOOLQJ DGGLWLRQDO YHUWLFDO DQG VXE KRUL]JRQWDO GUDLQDJH KROHV ,QGLFDWLR
SKHQRPHQRQ DQG LV WKHUHIRUH QRW H[SHFWHG WR H[SHULHQFH SURGXFWLRQ GLIILFXOWLHYV

/ILFHQFH VWDWXV DQG KROGLQJV

7KH &HUUR &RURQD SURSHUW\ FRYHUV KD FRPSULVLQJ KD PLQLQJ FRQFHVVLRQV ZLWK WKH VXUIDFH
/IDb&LPD RZQV &HUUR &RURQD DQG KROGV RI WKH HFRQRPLF LQWHUHVW 7KH DGGLWLRQDO LV KHOG E\ ¢
VLIQLILFDQW HQFXPEUDQFHY DUH UHJLVWHUHG DJDLQVW &HUUR &RURQD PLQLQJ OHDVHV 7KHUH DUH QR FODLP'

2SHUDWLRQDO LQIUDVWUXFWXUH

&HUUR &RURQD PLQH RSHUDWHY RQH 23 DQG RQH FRSSHU JROG IORWDWLRQ SODQW 7KH PLQLQJ DGPLQLVWUDW!
7KH 23 PLQLQJ LV VFKHGXOHG WR EH FRPSOHWHG LQ

OLQLQJ PHWKRG

&RQWUDFW PLQLQJ ZDV GHSOR\HG LQ WKH 23 ZKLFK ZDV FRPSOHWHG LQ ZLWK SUHSDUDWLRQ IRU LQ SLW WDl
PLQLQJ PHWKRG DSSO\LQJ ZzDV FRQYHQWLRQDO GULOO EODVW ORDG DQG KDXO PHWKRGV 7KH DFFHOHUDWHG P
VWRFNSLOH JHQHUDWHG WDLOLQJV WR EH SODFHG EDFN LQ WKH SLW IURP

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW



B ool Blolk[ clh_&~Immllogpekk™ _ leqal_rrgelk

Om o[gelk[h ark_[jlkgqé¢kp _ -

OLQHUDO SURFHVVLQJ DQG 76)V Slrad @aoe”|

7KH SURFHVVLQJ SODQW FRQVLVWYV RI D FRQYHQWLRQDO SULPDU\ FUXVKLQJ 6%$* EDOO PLOOLQJ DQ"d!r(E WDWLRC
FRQFHQWUDWH LV WKLFNHQHG DQG ILOWHUHG EHIRUH EHLQJ VWRFNSLOHG IRU URDG WUDQVSRUW NP" WR WKF
DQG *HUPDQ\ 7KH WKLFNHQHG URXJKHU IORWDWLRQ WDLOV DQG WKH FOHDQHU VFDYHQJHU IORW

7KH 76) KDV DQ $1&2/' FRQVHTXHQFH FODVVLILFDWLRQ RI ((WUHPH &RQVWUXFWLRQ RI WKH HPED!
FRPSOHWHG 7KH 76) KDV D UHPDLQLQJ /20 VWRUDJH FDSDFLW\ RI OW XS WR PHWUHV DPVO Os’nse’t

ODUFK DQG ZLOO SURYLGH VWRUDJH RI OW XQWLO
,Q[h[n‘p I‘Jloq‘

clh Anehs’0 |

/20 3URYHG DQG 3UREDEOH OLQHUDO 5HVHUYHV

7KH /20 OLQHUDO 5HVHUYHV LV VFKHGXOHG WR EH GHSOHWHG LQ RU ILYH \HDUV DOO EDVHG F R ool Rlolk[
clh_AAImm o j

6XVWDLQDEOH GHYHORSPHQW

&HUUR &RURQD PDLQWDLQHG ,62 ,62 DQG ,62 FHUWLILFDWLRQV ,Q &HUUR &RURQDFSU([H‘IEJKWK (,
JLHOGV EHIJDQ WKH SURFHVV IRU WKH QLQWK (,$ XSGDWH WR H[WHQG WKH /20 IURP WR $SSURY DO, R OL\/
ILUVW WDLOLQJY PDWHULDO LV VFKHGXOHG WR EH GHSRVLWHG LQWR WKH SLW W LV VXSSRUWHG Ep:‘kglﬁﬁ§§|&HK
EHHQ VFKHGXOHG 7KH VL[WK XSGDWH RI YHG LQ -XO\ &HUUR &RURQDpV UHVSRQVH SODQ WR WKH PR H ‘
HQYLURQPHQWDO TXDOLW\ VWDQGDUGY ZDV DSSURYHG LQ 6HSWHPEHU

BURYLVLRQ RI ZDWHU LV VHFXUHG IRU WKH /20 ZLWK DSSURSULDWH ZDWHU OLFHQFHV LQ SODFH 3HUPLWV IRU W
4 b

&HUUR &RURQD LV VXSSOLHG ZLWK K\GURHOHFWULF SRZHU IURP WKH &HUUR GHO fJXLOD SODQW RSHUDWHG E\ .
FHUWLILHG DV UHQHZDEOH HQHUJ\ 3RWHQWLDO IRU $0' H[LVWV DW &HUUR &RURQD :KLOH WHFKQLFDO VWXG|
&HUUR &RURQD UHWDLQV LWV FXUUHQW FRQWLQJHQW OLDELOLW\

3URJUHVVLYH FORVXUH LV HYWLPDWHG DW 86 P DQG LV JRLQJ WR EH SDUWLDOO\ IXQGHG E\ WKH UHKDELOLWD
RSHUDWLRQDO FDVK IORZ 7KH SRVW OLQHUDO 5HVHUYH FORVXUH RI 86 P LV LQFOXGHG LQ WKH HFRQRPLF DQD
IORZ VXUSOXVHYV

K'v _"s hingp [k_ j[g oe[h eppr'p Polf'~q [k_ pqr_v mem hek"

x &DSLWDO SURMHFWY ZHUH DFFHOHUDWHG WR ®HOMH QDAL WESWWHD O D @56 /2200 SIORDMHFWY DUH VFKHGXOHG WR HQKD

x &RQILUPDWLRQ RI WKH 76) IDLOXUH EUHDN DQ@D®SANQ VMXGD WWH AWKXKHWBIW RORFDWLRQ WKH LQ SLW 76) DQG V
SRWHQWLDO LQXQGDWLRQ JRQHV DQG UHFODVYQDLF DIMJLFRRIX 8 L QWKW K ) FW B IWXEBV8 R76 W

WKH *,670 FRPSOLDQFH URDGPDS ZHUH FRPSOHWHG
7KH QHZ XSJUDGHG ZDWHU WUHDWPHQW SODQW ZDV FRPPLVVLR(

Repgp [k_ Immlogrkeqge™p

5LVNV WR H[HFXWLQJ WKH /20 SODQ LQFOXGH WKH IROORZLQJ

X 7TKH LQ SLW GHSRVLWLRQ RSHUDWLRQ SHUPLW LV UHTXLUHG E\ ODUFK
ZKHQ WKH ILUVW WDLOLQJV PDWHULDO ZLOO EH GHSRVLWHG LQWR WKH SLW PLWLJDWHG
E\ RQJRLQJ UHJXODWRU HQJDJHPHQW

X 3RWHQWLDOO\ QHIJDWLYH LPSDFWV RQ SODQW SHUIRUPDQFH RU FRQWDLQHG FRSSHU
PHWDO FRQWHQW ZKLOH SURFHVVLQJ ORZHU JUDGH VWRFNSLOHG RUHV ZKLFK
KDYH EHHQ LQ VWRUDJH IRU VHYHUDO \HDUV GXH WR DJHLQJ

X *ROG )LHOGV KDV LGHQWLILHG LQFLGHQFHV RI DFLG PLQH GUDLQDJH DW &HUUR
&RURQD *ROG )LHOGV FRQWLQXHV WR LQYHVWLJDWH WHFKQLFDO VROXWLRQV WR
EHWWHU LQIRUP DSSURSULDWH PLWLJDWLRQ VWUDWHJILHV IRU $0' PDQDJHPHQW
DQG WR ZRUN WRZDUGV D UHDVRQDEOH FRVW HVWLPDWH

X ((SORUDWLRQ FRQWLQXHY DW ORFDWLRQV QHDU WKH PLQH

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW



B ool Blolk[ clh_arImMmkagg&k _

@kkr[h Im~o[gekc pg[gepqge”p

8QLWYV
23 PLQLQJ
7RWDO PLQHG NW
| :-DVWH PLQHG NW
| 2UH WRQQHV PLQHG NW
6WULS UDWLR ZDVWH RUH WRQQHV UDWLR
*ROG PLQHG JUDGH Jw
&RSSHU PLQHG JUDGH
BURFHVVLQJ
6XOSKLGH WRQQHV WUHDWHG NW
*ROG KHDG JUDGH J W
&RSSHU KHDG JUDGH
3URGXFHG
&RQFHQWUDWH SURGXFHG NW
7RWDO JROG SURGXFHG NR]
7RWDO FRSSHU SURGXFHG NW
7RWDO JROG HTXLYDOHQW R] VROG NR]
30DQW UHFRYHU\ IDFWRU JROG
30DQW UHFRYHU\ IDFWRU FRSSHU
JLODQFLDOV
$YHUDJH JROG SULFH UHFHLYHG 86 R]
$YHUDJH FRSSHU SULFH UHFHLYHG 86 OE

&RVW RI VDOHV EHIRUH DPRUWLVDWLRQ DQG GHSUHFLBWIPRQ
&RVW RI VDOHV EHIRUH DPRUWLVDWLRQ DQG GHSUHFL®6NIRRQ

&DSH] 86 P
&DSH] 86 R]
$,& 86 R]

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW
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Mek cHhp os p [k_ Mek o[h R plro~™p
Mek o[h R'p’os’p ]Jv "h[ppeae”™[qgelk

(I [ [ N

lkaol _rrgelk
@rpaofhe[

Slrad @aoe”|

OHWDOOXUJLFDO UHFRYHU\

FAaTk]
*UDGH *UDGH
7TRQQHV *ROG *ROG &RSSHWRSSHU &XW RIlI *ROG &RSSHU
&DWHJIJRU\ NW J W NR] 0OE JUDGHYV
6WRFNSLOH BURYHG Os'nse’t
7TRWDO BURYHG . .
SIThlinn MNloq
7RWDO &HUUR &RURQD OLQHUDO 5HVHUYHV clh _&nehs o |
. . . R ool Rlalk[
Mek o[h R plro~"p Jv *h[ppeae”[gelk «DMR= clh_&AImm o j
7KHUH LV QR (05 GHFODUDWLRQ IRU &HUUR &RURQD LQ DQG GXH WR OLPLWDWLRQV RI LQ SLw wuouLuLyuv o

&HUUR &RURQD GXH WR WKH RSHQ SLW EHLQJ FRPSOHWHG DQG WKH LPPDQHQW LQ SLW WDLOLQJ GL¥E&H8vYDO

Ml _eavekc a[*qlop

Srmmh’i‘kq[ov

ekalanilgelk

8QLWYV
OLQHUDO 5HVHUYH SDUDPHWHUYV
6WULS UDWLR ZDVWH RUH UDWLR m
'"LOXWLRQ 23 m m
OLQLQJ UHFRYHU\ IDFWRU 23 m
30DQW UHFRYHU\ JROG | K\SRJHQH
30DQW UHFRYHU\ FRSSHU | K\SRJHQH
BURFHVVLQJ FDSDFLW\ OWSD
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lkaol _rrgelk

B ool Blolk[ clh_arImMmkagg&k _

Mek o[h R'p-os’ v [odlkawékoo[h R p os’ “pqgej[q _ p kpegeseqe'p @rpasfhel

Mek o[h R plro”~™ [k_

o "lk~rehe[qgelk «clh_ gIxA Almm 0o Mh]- Slrnd @ .
GXH WR SODQQHGKH 08.1OM WDO. G HY H S OB DRIHOMR QVWUDLQHG SUHGRPL’QU‘QVV’(?\OE\[V
IRUUH WKH\ D

1R (05 ZHUH UHSRUWHG LQ
LQb IRU /20 7KH OLQHUDO 5HVHUYH FKDQJHV:®)UFHDGRHALWR HPL @G SURFHVVLQJ VFKHGXOH 7KHUH.[:.H.”[

GHSOHWLRQ DQG 63 FKDQJHV JROG NR] DQG LKRSBEHWLWLOYHE WR FKDQJHV LQ WKH PHWDO SULFH ¢

Mek o[h R'p'os” YOY osWxdehlejigelk Mek o[h R'p'os” "pgej[q _spZ&pMeqgjelsegerRp H?ZOI
NOs ' nse’'t

SThln’n Nloq"
clh dnehs’o |j

R ool Rlolk[
clh_AAImm o j

RIKI_T

Srmmh’i“kqg[ov
ekalanilgelk

_""g
Blpgp

Mek"
"mh qgelkp
jl_"hhekc
Ik"hrpelkp
“urhrpelkp

Sqglfgmeh’p
Poen”
Cep”ls'ov
R plron”

Mek o[h R'p'os™ YOY o M K"Rehrer[zya | k

Mek"™_
"mh qelkp
_"g

Blpagp
jl_"hhekc

R plron”
Ik hrpelkp
urhrpelkp

Sql*gmeh™p
Poen®
Cep”™ls'ov
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é MIx clh_
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Ik 0~ql] o ¢ FIh_ Ee'h_p [*nreo’_ § la Opepgl Mekekc [k_ gd o']v qd’ Wek_a[hh mofi* NG F1

_ep”hlp'_ Mek o[h R plro~"p lo Mek o[h R'p os'p alo Wek_a[hh ]'*[rp  g'v mojeqgekc 4kadmxlfeAq
o jlek mk_ekc [k_ [ aek[h eks ' pqgj kg _""epelk d[p klgq ] "k q[g k¥ @~"lo_ekchvyg Wek_?rmh ep klg
molm oqv alo Folrm MRMR _ep”~hlpro’ [q qdep qej Y ‘[

Flh_ Ee’lm mfdkel ek B[K[_]

Rdeh™ [k P o

Os’ose’t

\I\/nkin[hh clh
mnlf‘/\q

Srmmh i‘kq[ov
ekalailgelk
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[k_ Mek'o[h R'p’os”™ _ep”~hlpro” Ik® m'ojeqqgekc [k_ molf'~q [mmols[hp d[s" ] "k I]q[ek“__dl/Fth[

Wek_a[hh molf ’~q Jlrk_Jov
Rdeh™ [k P o

Os’nse’t

Wek alhn clh
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Srmmh i‘kq[ov
ekalailgelk
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Wek a[hh clh *lkqEfkfrg_ leaol_ragelk

@rnaslhe|

Polf ~q ark_[j kqg[hp

*HQHUDO ORFDWLRQ Sirad @aoe”|

7KH :LQGIDOO SURSHUW\ LV ORFDWHG NP HDVW RI /HEHO VXU 4X«YLOORQ LQ WKH (H\RX ,VWFKHH -DPHV %D\ UH
DSSUR[LPDWHO\ NP QRUWK QRUWK ZHVW RI ORQWU«DO DQG NP QRUWK HDVW RI 9DO G 2U 7KH FAESWIUH RI wk

DQG ORQJLWXGH r p t:
Rdeh"® Mk P o

%ULHI KLVWRU\

7KH :LQGIDOO DQG 8UEDQ %DUU\ DUHDV KDYH D ORQJ KLVWRU\ RI H{SORUDWLRQ GDWLQJ EDFN W™ SV NRVY
5HVRXUFH HVWLPDWHV RU PLQLQJ SURGXFWLRQ ZHUH UHFRUGHG GXULQJ WKLV SHULRG ORGHUQ R o
([SORUDWLRQ UHVXOWLQJ LQ VHYHUDO PLQHUDO UHVRXUFH HVWLPDWHYV 05(V DQG D SUHOLPLOQI

JURP 2VLVNR OLQLQJ VLJQLILFDQWO\ DGYDQFHG WKH :LQGIDOO SURMHFW FRPSOHWLQJ Pxow  Wek _alha clh

JROG PLQHUDOLVDWLRQ 7KHLU ZRUN HVWDEOLVKHG :LQGIDOO DV D KLJK SRWHQWLDO XQGHUJUR molf g

XQGHYHORSHG JROG SURMHFWY LQ &DQDGD Srmmh i kqg[ov

*ROG )LHOGY HQWHUHG LQWR D MRLQW YHQWXUH ZLWK 2VLVNR OLQLQJ LQ DFTXLULQJ D L QW |+l BN gle@k W K
:LQGIDOO SURMHFW E\ DFTXLULQJ 2VLVNR OLQLQJ )ROORZLQJ *ROG )LHOGVp DFTXLVLWLRQ ZRUN FRQWLQXHV W
SHUPLWWLQJ DQG H[SORULQJ IXUWKHU JURZWK RSSRUWXQLWLHYV ZLWKLQ WKH :LQGIDOO DUHD DQG DFURVYV WKH

*HRORJ\ DQG OLQHUDO 5HVRXUFH PRGHOV

:LQGIDOO LV ORFDWHG LQ 4X<EHF &DQDGD ZLWKLQ WKH $UFKHDQ 8UEDQ %DUU\ *UHHQVWRQH %HOW DQG LV VSI
GHIRUPDWLRQ FRUULGRUV LQFOXGLQJ WKH 0D]2UHV 'HIRUPDWLRQ =RQH OLQHUDOLVDWLRQ LV KRVWHG ZLWKLQ
JRUPDWLRQ DQG DVVRFLDWHG TXDUW] IHOGVSDU SRUSK\U\ 4)3 G\NHV *ROG RFFXUV LQ TXDUWI]IS\ULWH YHLQ QF
PLQHUDOLVHG JRQHV W\SLFDOO\ WUHQGLQJ HDVW QRUWKHDVW DQG SOXQJLQJ DSSUR[LPDWHO\ r LQFOXGLQJ W

%ORFN PRGHOV ZHUH FUHDWHG IRU HDFK RI WKH ]J]RQHV 3DUHQW EORFN FHOOV KDYH GLPHQVLRQV RI P ORQJ

PLQHUDOLVHG OHQVHV DQG XQGHUJURXQG PLQLQJ PHWKRGY 3DUHQW EORFNV DUH GLYLGHG LQWR VXE FHOOV Z
DQG SRVW PLQHUDOLVDWLRQ G\NHV 7KH PLQLPXP VXE FHOO VL]H LV P ORQJ E\ P ZLGH E\ P YHUWLFDO 7|
OLWKRORJLHV RWKHU WKDQ SRVW PLQHUDOLVDWLRQ G\NHV PLQHUDOLVHG HQYHORSHV SRVW PLQHUDOLVDWLRC

&OLPDWH

-DQXDU\ LV WKH FROGHVW PRQWK RI WKH \HDU ZLWK DQ DYHUDJH WHPSHUDWXUH RI r& 6LJQLILFDQW VQRZID
PRQWK ZLWK DQ DYHUDJH WHPSHUDWXUH RI r& 7KH H[WUHPH PLQLPXP DLU WHPSHUDWXUH ZDV UHFRUGHG DW
DLU WHPSHUDWXUH ZDV UHFRUGHG DW r& LQ $XJIXVW

/ILFHQFH VWDWXV DQG KROGLQJV

7KH SURSHUW\ LV LQ WKH 1DWLRQDO 7RSRJUDSKLF 6\VWHP PDS VKHHW * DQG LQ WKH 8UEDQ 7RZQVKLS $V DW

LQGLYLGXDO FODLPV FRYHULQJ DQ DJJUHJDWH DUHD RI KD 7KH HQWLUH SURSHUW\ ZKLFK LQFOXGHV :LQ
KD $V DW '"HFHPEHU QR VLIJQLILFDQW HQFXPEUDQFHY DUH UHJLVWHUHG DJDLQVW :LQGIDOO SURSHUW
SURSHUW\

2SHUDWLRQDO LQIUDVWUXFWXUH

7KH SURMHFW EHQHILWYV IURP LQIUDVWUXFWXUH GHYHORSHG GXULQJ H[SORUDWLRQ ZLWK VRPH FRPSRQHQWV WR
6WXG\ GHVLJQ

OLQLQJ LQIUDVWUXFWXUH LV FHQWUHG DURXQG WKH H[LVWLQJ H[SORUDWLRQ GHFOLQH DQG :6)V :LQGIDOO LQFC
RQH IRU WKH FDPS DQG RQH IRU PLQH ZDVWH VWRUDJH

7KH VLWH LQFOXGHY DFFHVV URDGYV DQ XQGHUJURXQG SRUWDO ZLWK XQGHUJURXQG GHYHORSPHQW GRZQ WR DI
YHQWLODWLRQ :6) ZDWHU PDQDJHPHQW V\VWHPV WUHDWPHQW SODQWV DQ H[KDXVW UDLVH DQG IDQV $ K\EU
DORQJ ZLWK D PHWHRURORJLFDO VWDWLRQ DQG ERUURZ SLW 3RZHU ZDV LQLWLDOO\ VXSSOLHG E\ GLHVHO JHQH
-DQXDU\ $ WHOHFRP WRZHU DQG SULYDWH /7( VIVWHP VXSSRUW VXUIDFH DQG XQGHUJURXQG RSHUDWLRQV

OLQLQJ PHWKRG

:LQGIDOO LV H[SHFWHG WR EH D PDWHULDO SURSHUW\ ZLWK PLQHUDOLVDWLRQ WKDW YDULHV LQ RULHQWDWLRQ
SUHGRPLQDQWO\ VWHHSO\ GLSSLQJ DQG LV H[SHFWHG WR EH VXLWDEOH IRU H[WUDFWLRQ XVLQJ ORQJLWXGLQDOC
YLD WKH GHFOLQHV EXW WKHUH LV SRWHQWLDO WR FRQVLGHU DQ DOWHUQDWLYH KRLVWLQJ VFHQDULR SRVVLEO
PLQLQJ JHRWHFKQLFDO DQG H[WUDFWLRQ VFKHGXOHV DQG RSWLPLVH DFFHVV DQG KDXODJH PHWKRGV

/LPLWHG RUH GHYHORSPHQW KDV EHHQ XQGHUWDNHQ ZLWK VRPH EXON VDPSOH VWRSHY FRPSOHWHG WR VXSSRU
XQGHU WKH FXUUHQW OLFHQVLQJ SHUPLWWLQJ

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW



Wek_a[hh clh_~ikald k¥ leqal_rrqelk

Polf ~rq ark_[] KlKk[dekr _ -

OLQHUDO SURFHVVLQJ DQG 76)V Sirad @aoeA|

7KH SURSRVHG SURFHVV IORZVKHHW LQFOXGHYV SULPDU\ FUXVKLQJ IROORZHG E\ D 6%$%& JULQGLQJ FLUFXLW 6%$*
F\FORQHV &RDUVH JROG IURP WKH UHFLUFXODWLQJ EDOO PLOO GLVFKDUJH VWUHDP LV UHFRYHUHS%ED JubyLyv
SURGXFW LV SURFHVVHG WKURXJK D FRQYHQWLRQDO OHDFK &,3 FLUFXLW *ROG LV UHFRYHUHG LQ DO DGVRUSWL
HOHFWURZLQQLQJ DQG VPHOWLQJ WR SURGXFH GRU« 7KH SODQW LV LQ GHWDLOHG GHVLJQ DQG HQWNidaim Qb @WI

7KH WDLOLQJV ILOWUDWLRQ SODQW ORFDWHG OHVV WKDQ NP VRXWKHDVW RI WKH PDLQ SODQW LGQFCXGHV D W
FODULILHU DQG ELQGHU GRVLQJ VI\VWHP $00 ILQDO SODQW WDLOLQJVY DUH ILOWHUHG DERXW DUH XVHG DV

FRPSDFWHG ILOWHU FDNH . .
0Os ' nse’'t

/20 3URYHG DQG 3UREDEOH OLQHUDO 5HVHUYHV Wek alhh clh

*ROG J)LHOGV HOHFW HIG \QRMW WO IEBI6G GHYIRMWFWOMRBEDO 5HVHUYH IRU :LQGIDOO XQWLO WKH (,$ IF malfiag
PLQLQJ OHDVH LV JUDQWHG DQG D GHYHORSPHQW GHFLVLRQ WR SURJUHVV WKH SURMHFW LV VDQrviL=w
ST

m?nrl_"i"‘l(q[o\/
ekalailgelk
6XVWDLQDEOH GHYHORSPHQW

%WHWZHHQ DQG VHYHUDO HQYLURQPHQWDO VWXGLHV ZHUH FRPSOHWHG $IWHU 2VLVNR OLQLQJ DFTXLUHG
FRQGXFWHG IURP WR WR XSGDWH GDWD DQG DVVHVV FXUUHQW FRQGLWLRQV

2QJRLQJ YHULILFDWLRQV UHTXLUHG IRU (,$ FRPSOLDQFH LQFOXGH DWPRVSKHULF GLVSHUVLRQ PRGHOOLQJ JUH
YLEUDWLRQ PRGHOOLQJ

(QYLURQPHQWDO PDQDJHPHQW DQG IXQGLQJ 3URJUHVVLYH FORVXUH LV H[SHFWHG WR EH IXQGHG RXW RI WKH U
FORVXUH LV HYWLPDWHG DW 86 P DQG SRVW OLQHUDO 5HVHUYH FORVXUH LV HYWLPDWHG DW 86 P

K'v. _"s himj kgp [k_ j[g oe[h eppr'p Repgp [k_ Immlogrkeqge p
X *ROG )LHOGV KDV RZQHUVKLS LQ WKH :LQGTRBA P BVW S\HU\WY WERFDHS/ RRMHNRW DUH XQVFKHGXOHG SHUPLWWLQJ
DFTXLVLWLRQ RI 2VLVNR OLQLQJ *ROG )LHOGW RBQEWRVF \VBILRG ORVHDDVO ISGHBUMMLRQDO NH\Y ULVNV LQFOXGH
5HVRXUFH RU OLQHUDO 5HVHUYH IRU :LQGIDOX |RSDFW %HQHILW $JUHHPHQW ZLWK WKH &UHH )LUVW 1DWLRQ LV
X 7KH :LQGIDOO SURSHUW\ FDVH SURSRVHV GHYHORSB ($IJDBSHRYDGIDOO GHSRVLW
DV DQ XQGHUJURXQG PLQH ZLWK D SURFHVVLQJI3S0OPRWWLQJIWBSRBQYRALQDNMLRIWSODQQLQJ DQG SURMHFW H[HFXW
WKH VLWH PLWLJDWHG E\ D SURDFWLYH PDQDJHPHQW RI SHUPLW TXHULHV
X 7TKHUH DUH SODQV WR H[WUDFW DQ DGGLWLRQD®HEXONR YDHSW HR VW R-SH WLR G WRWUIBWH J\
DGGLWLRQDO LQIRUPDWLRQ WKDW FRXOG OHDG MEREHVGWHUXEGMILRQWLRIQHRI LBFRWMLQFLDO FRQVWUXFWLRQ ODERX
WRQQHY DQG JUDGH WKH $VVRFLDWLRQ GH OD &RQVWUXFWLRQ GX 4X«EHF &RQWUDF
PD\ GHOD\ FRQVWUXFWLRQ DQG LQFUHDVH FRVWYV
X *HRORJLFDO XQFHUWDLQW\ +LJK QXJJHW HIIHFW DQG FRPSOH]
FUHDWH XQFHUWDLQW)\ LQ JUDGH FRQWLQXLW\ VWUXFWXUDO IH
PLQHUDOLVHG ]JRQHV /LPLWHG RUH GHYHORSPHQW KDV UHVWUL
FRQWLQXLW\ GLVFRYHU\ DQG UHILQHG HVWLPDWLRQ HIIHFWLYHC
X OHWDOOXUJLFDO YDULDELOLW\ YDULDELOLW\ WHVW ZRUN
JROG FRQWDLQLQJ WHOOXULGH DQG VXOSKLGH PLQHUDOV DIIHF
VOLIJKWO\ UHGXFLQJ HVWLPDWHG UHFRYHULHV )XUWKHU PHWDO
JHRPHWDOOXUJLFDO VWXGLHY DUH SURJUHVVLQJ WR DGYDQFH V
SRWHQWLDO XSJUDGRLRB VEIGRFBMMW\R RS W

FOLC EIDQICGHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW
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7KH IROORZLQJ OLVW RI QRWLFHV LV FRQVROLGDWHG DV D UHIHUHQFH IRU WKH LPSRUWDQW HOHPHGWN ERGVLGH

5S5HVHUYHV HVWLPDWHYV
Slrad @aoe”|

7KLV 6XSSOHPHQW VKRXOG EH UHDG LQ FRQMXQFWLRQ ZLWK WKH *ROG )LHOGV ,$5 6 . )RUP ) 6 . VXP|
ILOLQJV ZKLFK SURYLGH DGGLWLRQDO LQIRUPDWLRQ UHJDUGLQJ WKH RSHUDWLRQV DQG WKHLU HQDQFLDO S|
$00 SURMHFWY DQG RSHUDWLQJ PLQHY DUH PDQDJHG E\ *ROG )LHOGY XQOHVV RWKHUZLVH VWDWHG DQG DUH
OLQHUDO 5HVRXUFHV DUH GLVFORVHG (05 DQG PD\ LQFOXGH VWDELOLW\ SLOODUV ZKHQ DSSURSULRWH [,
OLQHUDO 5HVRXUFHV DUH HVWLPDWHY WKDW GHSHQG RQ WKH LQWHUSUHWDWLRQ RI OLPLWHG LQIRUPDWERQ
DYDLODEOH VDPSOLQJ UHVXOWV $V XQGHUVWDQGLQJ Rl WKH RUH ERG\ LPSURYHV DQG UHVROXWLRQ RI WKH
H[WUDFWLRQ FULWHULD LQFUHDVH WKH HVWLPDWHYV PD\ DOVR FKDQJH DQG WKH OLQHUDO 5HVRAUEHY DQG 0l
QR JXDUDQWHH WKDW DOO RI WKH OLQHUDO 5HVRXUFHY ZLOO VXEVHTXHQWO\ EH VKRZQ WR EH pye=etneteatnnan
5HVRXUFHV ZHUH VXEMHFW WR D SUHOLPLQDU\ HFRQRPLF DVVHVVPHQW WKDW LQGLFDWHYV WKH
5HVRXUFHV FRPPRGLW\ SULFHV DV Rl 'HFHPEHU

OLQHUDO 5HVRXUFHYV DUH DVVXPHG WR EH PLQHG LQ FRQMXQFWLRQ ZLWK OLQHUDO 5HVHUYHYV
LQIUDVWUXFWXUH DYDLODEOH IRU WKHLU H[SORLWDWLRQ DW WKH VDPH FRVW VWUXFWXUHV D\
FROMXQFWLRQ ZLWK WKH OLQHUDO 5HVHUYHV WKH\ PD\ EHFRPH SURJUHVVLYHO\ XQHFRQRPLF
FXWEDFN VL]HV DQG SODFHPHQW Rl WDLOLQJV RU ZDVWH ,Q WKHVH FLUFXPVWDQFHV WKH 0LQ
([FOXVLYH OLQHUDO 5HVRXUFH <2< UHFRQFLOLDWLRQV LQ WKLV 6XSSOHPHQW DUH SUHVHQWHG
UHFRQFLOLDWLRQV LQYHVWRUV VKRXOG UHIHU WR *ROG )LHOGVp 6 . )RUP ) GRFXPHQW :
23 OLQHUDO 5HVRXUFHV DUH FRQILQHG WR RSWLPLVHG SLW VKHOOV GHILQHG E\ WKH SULFH FF
SLW VKHOOV DUH XVHG WR FRQVWUDLQ WKH PLQHUDOLVDWLRQ WR WKDW ZKLFK LV SRWHQWLD(
EH GLIIHUHQW LQ SODFHV WR IXOO\ GHVLJQHG SLWV XVHG LQ OLQHUDO 5HVHUYHV 7KH SRLQW =%
HVWLPDWHV LV LQ VLWX 7KH SLW VKHOOV FRQVLGHU UHOHYDQW VHOHFWLYH PLQLQJ XQLWV 6 5 iakenno[qe
GLOXWLRQ RU ZDVWH WKDW QHHGV WR EH PLQHG WR H[WUDFW WKH SD\ SRUWLRQ RI WKH 0LQ Ik Alamlo[q"
RU EORFNV DERYH D &2* ZLWKLQ SUDFWLFDO SLW GHVLJQV ZKLFK LQFRUSRUDWHYV JHRWHFKQLF  aiaiairgelk
WDUJHW ILQDQFLDO PHWULFV 7KLV PD\ OHDG WR WKH H[FOXVLRQ RI VRPH OLQHUDO 5HVRXUFH

RSWLPLVHG OLQHUDO 5HVRXUFH VKHOOV RI VXIILFLHQW FRQILGHQFH WR EH FODVVLILHG DV OLQHUDO 5HVHUYF
8* OLQHUDO 5HVRXUFHV DUH W\SLFDOO\ FRQILQHG XVLQJ PLQHDEOH VKDSH RSWLPLVHU 062 VRIWZDUH XQGHL
ZLWK JHQHUDWLQJ RSWLPLVHG VWRSH GHVLJQV WR RSWLPLVH WKH YROXPH RI UHFRYHUHG RUH ZLWKLQ WKH J
PLQLPXP PLQLQJ ZLGWKYV DQG PLQLQJ &2* 6RPH EHORZ &2* PDWHULDO PD\ EH LQFOXGHG LQ WKLV SURFHVV E.
EH DERYH &2* )RU OLQHUDO 5HVHUYHV QR YDOXH LV DVVLJQHG WRbPHWDO FRQWDLQHG ZLWKLQ WKH 062 VKD
$ OLQHUDO 5HVHUYH LV WKH SRUWLRQ RI WKH OLQHUDO 5HVRXUFH WKDW DV WHFKQLFDO DQG HFRQRPLF VWXC
WLPH Rl GLVFORVXUH WR D PLQLPXP RI D 3)6 OHYHO (VWLPDWHV Rl WRQQDJHV DQG JUDGHY TXRWHG DV 0LQ
DQG GLOXWLRQ DQG DOO RWKHU PLQLQJ IDFWRUV PRGLI\LQJ IDFWRUV 7KH\ DUH FRQVHTXHQWO\ GLVFORVHG
SODQWY RQ WKH 520

7KH OLQHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHV DUH HVWLPDWHG DW D SRLQW LQ WLPH DQG FDQ EH DIIHFW
H[FKDQJH UDWHV SHUPLWWLQJ OHJLVODWLRQ FRVWV DQG RSHUDWLQJ SDUDPHWHUYV

$00 FRXQWULHY DQG RSHUDWLRQV KDYH GRFXPHQWHG WKH DVVXPSWLRQV LQSXWV DQG PRGLI\LQJ IDFWRUV \
PLQH GHVLJQV DQG DQQXDOLVHG VFKHGXOHYV

7KH OLQHUDO 5HVHUYH VHQVLWLYLWLHVY RWKHU WKDQ IRU WKH EDVH FDVH DUH QRW VXSSRUWHG E\ GHWDLO!
FRQVLGHUHG RQ DQ LQGLFDWLYH EDVLV DV WKH VHQVLWLYLWLHYV DVVXPH FKDQJHV LQ VHOHFWLYLW\ ZLWKRXV
$OWKRXJK QRW DOO SHUPLWYV KDYH EHHQ ILQDOLVHG WKHUH LV QR UHDVRQ WR H[SHFW WKDW WKHVH ZLOO Q
H[SHULHQFH +RZHYHU WKH GXUDWLRQ RI ILQDO DSSURYDO PD\ LPSDFW SURGXFWLRQ VFKHGXOHV
(QYLURQPHQWDO PDQDJHPHQW LV FRQVLGHUHG IRU HDFK /20 OLQHUDO 5HVHUYH ZLWK FORVXUH FRVWV EDVHG
/20 3URJUHVVLYH UHKDELOLWDWLRQ LV LQFOXGHG DV ZHOO DV FORVXUH DQG DQ\ OHJDF\ (6* OHDVLQJ DJUHH
ZLWKLQ WKH /20 WHFKQR HFRQRPLF PRGHO DQG LQFOXGHV FORVXUH IXQGV SUHYLRXVO\ DFFXPXODWHG 'HFDU
DSSURSULDWHO\ FRVWHG LQ WKH /20 OLQHUDO 5HVHUYHYV

7KH JUDGH WRQQDJH FXUYHV IRU DWWULEXWDEOH OLQHUDO 5HVHUYHV DUH ZLWKLQ OLQHUDO 5HVHUYH GHVLJC
VWDWHG &DXWLRQ VKRXOG EH H[HUFLVHG ZKHQ LQWHUSUHWLQJ WKH JUDGH WRQQDJH FXUYHV SURYLGHG ZL'
GHSRVLWV DV UHIOHFWHG E\ WKH JUDGH WRQQDJH FXUYHV PD\ EH SUHFOXGHG E\ WKH GHSRVLW JHRPHWU\ PL
GHYHORSPHQW RI WKH RUH ERGLHV

2SHUDWLRQV DUH HQWLWOHG WR PLQH DOO GHFODUHG PDWHULDO ZLWKLQ WKHLU UHVSHFWLYH PLQHUDO ULJ¥
DXWKRULVDWLRQV DQG SHUPLWYV DUH LQ SODFH RU KDYH UHDVRQDEOH H[SHFWDWLRQ RI EHLQJ JUDQWHG

$00 UHIHUHQFHY WR WRQQHV W DUH PHWULF XQLWY DOO UHIHUHQFHV WR RXQFHV R] DUH WUR\ RXQFHV DC
7KH  'HFHPEHU OLQHUDO 5HVRXUFHY DQG OLQHUDO 5HVHUYHV HVWLPDWHY DUH QHW RI SURGXFWLRQ C
SURGXFWLRQ GHSOHWLRQ IRU '"HFHPEHU

/RFDWLRQV RQ PDSV PD\ EH LQGLFDWLYH RQO\

$00 PHWDOV JROG VLOYHU DQG FRSSHU DUH GLVFORVHG LQGLYLGXDOO\ IRU OLQHUDO 5HVRXUFHV DQG OLQH
HTXLYDOHQWY DUH RQO\ GLVFORVHG IRU SURGXFWLRQ DQG SURGXFWLRQ JXLGDQFH UHSUHVHQWLQJ PHWDO R
7KH OLPLWHG PHWDO IURP ,QIHUUHG OLQHUDO 5HVRXUFHV FRQVLGHUHG LQ WKH /20 SODQV LV QRW FRQYHUWH
HFRQRPLF VWXGLHV

*ROG J)LHOGVY KDV D QXPEHU RKLVFKDDOHL G MWK WIFBHHBWMQ QRQ PDWHULDO SURMHFAKHYHWKUH[SORUDWLRQ RU GLY
LWHPLVHG LQ WKH 6 . )RUP ) GRFXPHQW DQG VRPH DUH GLVFXVVHG LQ WKH H[SORUDWLRQ VHFWLRQ RI WKH
*ROG J)LHOGVp ILQDQFLDO SRVLWLRQ

5RXQGLQJ RI ILJXUHV LQ WKLV UHSRUW PD\ UHVXOW LQ PLQRU FRPSXWDWLRQDO GLVFUHSDQFLHV 7KHVH DUH
7KH *ROG )LHOGV OLQHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHV GLVFORVXUH IRU ILVFDO '"HFHPEHU DQ
&RGH DQG 6(& 6 . UXOHV IRU WHFKQLFDO GLVFORVXUH

*ROG J)LHOGY XVHV 4XDUWH[ 5&XEHGp SURSULHWDU\ VRIWZDUH LQ FRPELQDWLRQ ZLWK 06 ([FHO DQG 6KDUH3RI
DXGLWDELOLW\ LQ WKH GLVFORVXUH Rl GRFXPHQWHG DVVXPSWLRQV DQG OLQHUDO 5HVHUYHV DQG OLQHUDO 5
7KH &3V DUH RI WKH RSLQLRQ WKDW WKH PRGLI\LQJ IDFWRUV XVHG IRU OLQHUDO 5HVRXUFH DQG OLQHUDO 5HV
*URXS WRWDO ILIXUHV IRU H[FOXGH WKH :LQGIDOO SURMHFW

7KH &RPSDQ\ KDV WKH OHJDO HQWLWOHPHQW WR WKH PLQHUDOV EHLQJ UHSRUWHG XSRQ WRJHWKHU ZLWK DQ
HQFXPEUDQFHV

limloq kq
klge~'n [k_
Akne “algelk

FOLC EIDQICGHUDO 5HVRXUFHVY DQG OLQHUDO 5HVHUYHV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW
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FLUFD DERXW RU DSSUR[LPDWHO\
WKUHH GLPHQVLRQDO

DGVRUSWLRQ GHVRUSWLRQ UHDFWLY
VLOYHU

$QJOR*ROG $VKDQWL

$ERVVR *ROGILHOGV /LPLWHG

$JQHZ *ROG OLQLQJ &RPSDQ\ 3URSUL
$00 LQ FRVWYV

$00 LQ VXVWDLQLQJ FRVWYV

DFLG PLQH GUDLQDJH

DERYH PHDQ VHD OHYHO | DQG PD\ E
VSHFLILHG LQ DQ\ XQLWV

$XVWUDOLDQ 1DWLRQDO &RPPLWWHH
$UJR 3HQLQVXOD 1HSWXQH
$XVWUDOLDQ 'ROODU

$XVWUDOLDQ 'ROODU SHU RXQFH
JROG

$XVWUDOLDQ ,QVWLWXWH RI OLQLQJ
EODFN HFRQRPLF HPSRZHUPHQW
%RXOGHU /HIUR\ IDXOW

&DQDGLDQ 'ROODU

FDSLWDO H[SHQGLWXUH

FRXQWHU FXUUHQW GHFDQWDWLRQ
FDUERQ LQ OHDFK

FDUERQ LQ SXOS

&XUUHQW OLQH B6RXWK 'HHS
FHQWLPHWUHV

FXW RIl JUDGH

&RPSHWHQW 3HUVRQ 6%$05(& LQWHU
4XDOLILHG 3HUVRQ 6 .

&RPSHWHQW 3HUVRQpV 5HSRUW
VHH *URXS 7HFKQLFDO

FRSSHU
'"HSDUWPHQW RI OLQHUDO 5HVRXUFH
'DPDQJ UHLQYHVWPHQW SODQ

HQYLURQPHQWDO LPSDFW DVVHVVPH
HQYLURQPHQWDO PDQDJHPHQW SO Dl
(IFOXVLYH OLQHUDO 5HVRXUFH i
(QILQHHU RI 5HFRUG i P
(QYLURQPHQWDO 3URWHFWLRQ $JH O AR
HQYLURQPHQWDO VRFLDO DQG JRYH
(DVW 76)

(QYLURQPHQWDO DQG 6RFLDO ,PSDF

JHOORZ RI WKH $XVWUDOLDQ ,QVWLW
OHWDOOXUJ\

BM

"

BOF
BP lo Q

BPR
BTS «F
Br
CMRD
CRP
DI@
DMP
DMR
DOR
DP@

DSF M

DTSE MBE

DSI@
E@rplM

JLWJUR\ %HQJDO +DVWLQJV
IUHH FDVK IORZ

Slrad @aoe”|

lZd[L[
YDU (DVW 76)
ILQDO LQYHVWPHQW GHFLVLRQ Rdeh™ [k_ P’o
IHDVLELOLW\ VWXG\ RIKI |
*URXS 7THFKQLFDO
PLWIBGH FRQWURO
*ROG )LHOGV /LPLWHG 6(& DQG *6( ,
limloa kq
*OREDO ,QGXVWU\ 6WDQGDUG RQ 7DLOLG  kiner'n [k_
*HRWHFKQLFDO 5HYLHZ %RDUG “kne_“olgelk
UJBB'P‘{/KWV @110 selgelkp

JYPPV SHU WRQQH
KHFWDUH
LQQRYDWLRQ DQG WHFKQRORJ\ @
,QWHJUDWHG $QQXDO 5HSRUW i&h?;;ﬁiw
, QWHUQDWLRQDO &RXQFLO RQ OLQLQJ DGLw viiwve v

D Q@PHWIM H G
,QFOXVLYH OLQHUDO 5HVRXUFH
,QGHSHQGHQW SHHU UHYLHZ *7
,QWHUQDWLRQDO 2UJDQL]DWLRQ IRU 6WDQGDUGL]DWLR
ODWHULDO +DQGOLQJ 6\VWHP
OLQHUDO 5HVRXUFHV DQG OLQHUDO 5HVHUYHYV
-RKDQQHVEXUJ 6WRFN ([FKDQJH
MRLQW YHQWXUH
NLORJUDP
NLORJUDPV SHU WRQQH
NLORPHWUH
Gk RAXW K QG WRQQHV SHU DQQXP
WKRXVDQG RXQFHV
SRXQGYV
ORQJ LQFOLQH ERUHKROH

u9t!H RI PLQH RU OLQHUDO 5HVHUYH
PHWUH
OHDVXUHG DQG ,QGLFDWHG
VTXDUH PHWUH
FXELF PHWUHYV

FXELF PHWUHYV SHU VHFRQG

OHPEHU RI WKH $XVWUDODVLDQ ,QVWLWXWH RI OLQLQJ I
OHWDOOXUJ\

PLOOLRQ \HDUYV

PLQH FDOO IDFWRU
PHQW

LQLQJ DQG

@ " vellkeininiolfig|e

FOLC EIDQICGHUDO 5HVRXUFHVY DQG OLQHUDO 5HVHUYHV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW
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OLQHUD *ROG )LHOGY 6DODUHV 1RUW mzuzasis} UHDVRQDEOH SURVSHFWYV RI HFRQRPLF H[V\Ill FdWI RQ A

aoe

OLQHUDOV &RPPLVVLRQ RI *KDQD RPO 6$05(& &RGH | 5SHILVWHUHG 3UR|HVVLRQDO

%URDG %DVHG 6RFLR HFRQRPLF (PSR . ERBRUNPWLRR Fd[k[
IRU WKH OLQLQJ DQG OLQHUDOV , QG X CECAIC) XW&(WMJ@N@LFDQ &RXQFLO IRU 1DWXUDO 6FLHQWLILF 3UR
Rdeh [k P o

PLOOLRQ SRXQGV S@F VHPL DXWRJHQRXV JULQG
PLOOLRQ FXELF PHWUHV SECRVARE)- 6 RXWK $IULFDQ &RGH IRU WKH 5HSRUWLQJ Rt iSORUDW
Bl ° 5HVXOWV OLQHUDO S5HVRXUFHV DQG OLQHUDO"SHVHUYH
PLOOLRQ RXQFHYV HGLWLRQ 6%$05(& &RGH
OLQHUDO DQG 3HWUROHXP 5HVRXUFHEERYXYIAE: S 6 RIQWK $IULFDQ &RGH IRU WKH 5HSRUWLC
$FW 1R Rl DV DPHQGHG BI ° 9DOXDWLRQ
PLQHDEOH VKDSH RSWLPLVHU SDB 8QLWHG 6WDWHVY 6HFXULWLHV DQG ([FKEC lem'“A‘}[k?k
ne n
PLOOLRQ WRQQHYV SHL VRXWK KHDS OHDFK 7DUNZD Alkne “nlgelk
PLOOLRQ WRQQHV SHU DQQXP SK 6XESDUW | 'LVFORVXUH E\ 5HIJLVW! :
LQO OLQLQJ 2SHUDWLRQV | KWwsv zzz H @llo selgelky
603 GLUHFWLYH WLWOH SDUW VXESDUW S—
nnNn N0v
PHIDZDWW VRFLDO DQG ODERXU SODQ I a (,"\'Dljb
PHJDZDWW SHU KRXU '
&KLOHDQ (QYLURQPHQWDO 'HSDUWPHQW @ iekepaolqe
1RUWK RI :UHQFK DUHD 6RXWK 'HHS 6RXWK RI :UHQFK DUHD 6RXWK 'HHS [k Alamlo[q"

QHW SUHVHQW YDOXH akaloilgelk

QHW VPHOWHU UHWXUQ FXW RIlI JUD(
IDWLRQDO 7RSRJUDSKLF 6\VWHP
1HZ <RUN 6WRFN ([FKDQJH

VWRFNSLOH

6RXWK 76) 'DPDQJ

PHWULF WRQQHV

WDLOLQJYV PDQDJHPHQW SODQ

RSHQ SLW WRQQHV SHU GD\
RSHUDWLQJ H[SHQGLWXUH WRQQHV SHU KRXU
WUR\ RXQFH ZKLFK LV JUDPV WRQQHV SHU PRQWK

60%$ FRPSOLDQFH SURJUDPPH
SUHOLPLQDU\ HFRQRPLF DVVHVVPHQ
SUHIHDVLELOLW\ VWXG\
SKRWRYROWDLF

TXDOLW\ DVVXUDQFH DQG TXDOLW\ F

4XDOLILHG 3HUVRQ 6 . LQWHUFK
ZLWK &3 6%$05(&

5HFRQFLOLDWLRQ $FWLRQ 30DQ
UHYHUVH FLUFXODWLRQ

5HJLRQDO ([HFXWLYH &RPPLWWHH
UXQ RI PLQH ZLWK UHIHUHQFH WR J
5HVRXUFH 2SWLPLVDWLRQ 3URMHFW

7HFKQLFDO 5HSRUW 6XPPDU\
WDLOLQJV VWRUDJH IDFLOLW\
9HQWHUVGRUS &RQWDFW 5HHI
XQGHUJURXQG

8QLWHG 6WDWHY 'ROODU

H8QLWHG 6WDWHYV 'ROODU SHU RXQFH
ZLGH DUHD QHWZRUN

ZDVWH VWRUDJH IDFLOLW\

\HDU RQ \HDU

,BRXWE $IULFDQ 5DQG

FOLC EIDQICGHUDO 5HVRXUFHVY DQG OLQHUDO 5HVHUYHV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW
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$XJHU GULOO

%ORFN ZLGWK
&ODVWLF

&XW RII JUDGH &

'LDPRQG GULOOL
'LOXWLRQ
"HVWUHVV

JHDVLELOLW\ VW

*ROG HTXLYDOHQ

,QGLFDWHG OLQH

,QLWLDO DVVHVV

@rnaslhe|

$Q DXJHU GULOOHG KROH XVHV D URWDWLQJ VFUHZ EODGH DFWLQJ DV D VFUH;lfrﬁdQ%Ig})F&u[\
WKH KROH T

7KH DYHUDJH ZLGWK DW ZKLFK LW LV HVWLPDWHG D EORFN RI RUH ZLOO EH Pl.@l—ﬂﬁ[

SHUWDLQLQJ WR D URFN RU VHGLPHQW FRPSRVHG SULQFLSDOO\ RI EURNHQ IUDJPHQWYV WKI
RU PLQHUDOV E\ WKH SURFHVVHV RI ZHDWKHULQJ DQG HURVLRQ DQG KDYH EHH@-WUDC VSR
RI RULJLQ

2*7KH JUDGH L H WKH FRQFHQWUDWLRQ Rl PHWDO RU PLQHUDO LQ URFN WKDWI@HWHUPLQ]
PLQLQJ )RU SXUSRVHV Rl HYWDEOLVKLQJ sSURVSHFWV Rl HFRQRPLF H[WUDFWLROt_ WKH FX
GLVWLQJXLVKHY PDWHULDO GHHPHG WR KDYH QR HFRQRPLF YDOXH LW ZLO!
VXUIDFH PLQLQJ LWV GHVWLQDWLRQ ZLOO EH WKH ZDVWH GXPS IURP PDWF
GHVWLQDWLRQ GXULQJ PLQLQJ ZLOO EH D SURFHVVLQJ IDFLOLW\ 2WKHU W
QHW VPHOWHU UHWXUQ SD\ OLPLW DQG EUHDN HYHQ VWULSSLQJ UDWLR limloa kq

ki A
DJLDPRQG GULOOLQJ XVHV D GLDPRQG LPSUHJQDWHG GULOO ELW WR GULOO \ A|E:p 'rfn[rk—elk
H[DPLQDWLRQ RQ WKH VXUIDFH ne_ 0.9
/RZ RU JHUR JUDGH ZDVWH PDWHULDO WKDW LV PLQHG GXULQJ WKH FRXUV  @1ln calgelky
RIbDWKH OLQHUDO 5HVHUYH

%\ PLQLQJ D P VOLFH WKURXJK WKH SDFNDJH RU GHYHORSPHQW SDWWHUQ Fhipn ov
ZLQGRZ RI P WR P DERYH RUEHORZ WKH DVVRFLDWHG VWRSH KRUL]RQ la a’ojp

G$ PRPSUHKHQVLYH WHFKQLFDO DQG HFRQRPLF VWXG\ RI WKH VHOHFWHG GH
LQFOXGHY GHWDLOHG DVVHVVPHQWY RI DOO DSSOLFDEOH PRGLI\LQJ IDFWR!
RWKHU UHOHYDQW RSHUDWLRQDO IDFWRUV DQG GHWDLOHG ILQDQFLDO DQD
UHSRUWLQJ WKDW H[WUDFWLRQ LV HFRQRPLFDOO\ YLDEOH 7KH UHVXOWV F
E\ D SURSRQHQW RU ILQDQFLDO LQVWLWXWLRQ WR SURFHHG ZLWK RU ILQDQFH WKH GHYH

$Q )6 LV PRUH FRPSUHKHQVLYH DQG ZLWK D KLJKHU GHJUHH RI DFFXUDF\ WKDQ D SUHOL
,WbPXVW FRQWDLQ PLQLQJ LQIUDVWUXFWXUH DQG SURFHVV GHVLJQV FRPSOHWHG ZLWK )
IRUDQ LQYHVWPHQW GHFLVLRQ RU WR VXSSRUW SURMHFW ILQDQFLQJ

7KH FRQILGHQFH OHYHO LQ WKH UHVXOWV RI DQ )6 LV KLJKHU WKDQ WKH FRQILGHQFH OH
DV IXO0O ILQDO FRPSUHKHQVLYH EDQNDEOH RU GHILQLWLYH )6 DUH HTXLYDOHQW WR DC

W SRKXQAFHWLW\ RI PHWDO VXFK DV FRSSHU RU VLOYHU FRQYHUWHG WR DQ DPRXQW RI JROG L
DQG RWKHU PHWDO SULFHV L H WKH DFFHSWHG WRWDO YDOXH RI WKH PHWDO EDVHG RQ L
WKH DFFHSWHG YDOXH RI RQH WUR\ RXQFH RI JROG 2QO\ XVHG IRU SURGXFWLRQ DQG QR U

UDPB&Hb S URWURFIHD OLQHUDO 5HVRXUFH IRU ZKLFK TXDQWLW\ DQG JUDGH RU TXDOLW\ DUH HVWIL
JHRORJLFDO HYLGHQFH DQG VDPSOLQJ 7KH OHYHO RI JHRORJLFDO FHUWDLQW\ DVVRFLDWF
LV VXIILFLHQW WR DOORZ D 4XDOLILHG 3HUVRQ WR DSSO\ PRGLI\LQJ IDFWRUV LQ VXIILFLHC
HYDOXDWLRQ RI WKH HFRQRPLF YLDELOLW\ RI WKH GHSRVLW %HFDXVH DQ ,QGLFDWHG OLQ
FRQILGHQFH WKDQ WKH OHYHO RI FRQILGHQFH RI D OHDVXUHG OLQHUDO 5HVRXUFH DQ ,QG
EH FRQYHUWHG WR D 3BUREDEOH OLQHUDO 5HVHUYH

PHQSWHOLPLQDU\ WHFKQLFDO DQG HFRQRPLF VWXG\ RI WKH HFRQRPLF SRWHQWLDO RI DOO R
GLVFORVXUH RI OLQHUDO 5HVRXUFHV 7KH LQLWLDO DVVHVVPHQW PXVW EH SUHSDUHG E\ D
DSSURSULDWH DVVHVVPHQWY RI UHDVRQDEO\ DVVXPHG WHFKQLFDO DQG HFRQRPLF IDFWRU
RSHUDWLRQDO IDFWRUV WKDW DUH QHFHVVDU\ WR GHPRQVWUDWH DW WKH WLPH RI UHSRL
IRU HFRQRPLF HIWUDFWLRQ $Q LQLWLDO DVVHVVPHQW LV UHTXLUHG IRU GLVFORVXUH RI1 0
DV WKH EDVLV IRU GLVFORVXUH RI OLQHUDO 5HVHUYHV
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IP$ QRQ SURILW YROXQWDU\ RUJDQLVDWLRQ HVWDEOLVKHG LQ WR HQKDQFH GDP HQJLQH
LQb$SXVWUDOLD Fdllk[

$ EDVLQ RQ WRS RI D FUDWRQ ZKLFK LV SDUW RI WKH HDUWKpV FUXVW WKDW KDV DWWDL(
IRU D SURORQJHG SHULRG Rdeh’ [k P o

BURYLGHYVY D PHDVXUH RI WKH UHOLDELOLW\ RI NULJHG EORFN HYDOXDWLRQV
BURGXFHG E\ RU IRUPHG ZLWKLQ D ODNH RU ODNH HQYLURQPHQW

1XPEHU RI \HDUV WKDW DQ RSHUDWLRQ LV SODQQLQJ WR PLQH DQG WUHDW
WKH FXUUHQW PLQLQJ SODQ <HDU RQH RI WKLV SODQ LV UHIHUUHG WR DV \

$ GHVLJQ DQG ILQDQFLDO HFRQRPLF VWXG\ RI DQ H[LVWLQJ RSHUDWLRQ LQ
RI HILVWLQJ JHRORJLFDO PLQLQJ PHWDOOXUJLFDO HFRQRPLF PDUNHWLQ
HQJLQHHULQJ RSHUDWLRQDO DQG DOO RWKHU PRGLI\LQJ IDFWRUV ZKLFK C
WKDW FRQWLQXHG H[WUDFWLRQ LV UHDVRQDEO\ MXVWLILHG

SHUWDLQLQJ WR WKH ]JRQH EHWZHHQ WKH KLIJKHVW DQG ORZHVW OHYHOV RI

plT&k’H SDUW RI D OLQHUDO 5HVRXUFH IRU ZKLFK TXDQWLW\ DQG JUDGH RU TXD
JHRORJLFDO HYLGHQFH DQG VDPSOLQJ 7KH OHYHO RI JHRORJLFDO FHUWDL!
LV VXIILFLHQW WR DOORZ D 4XDOLILHG 3HUVRQ WR DSSO\ PRGLI\LQJ IDFWRL
VXSSRUW GHWDLOHG PLQH SODQQLQJ DQG ILQDO HYDOXDWLRQ RI WKH HFRQ(
OLQHUDO 5HVRXUFH KDV D KLIJKHU OHYHO RI FRQILGHQFH WKDQ WKH OHYHO
5HVRXUFH RU DQ ,QIHUUHG OLQHUDO 5HVRXUFH D OHDVXUHG OLQHUDO 5HVF
5HVHUYH RU WR D BUREDEOH OLQHUDO 5HVHUYH

BHEKH UDWLR H[SUHVVHG DV D SHUFHQWDJH WKDW WKH VSHFLILF SURGXFW DF
FRUUHVSRQGLQJ SURGXFW sFDOOHG IRUt E\ WKH PLQHpV PHDVXULQJ DQG HYDOXDWLRQ PH)

7KH IDFWRUV WKDW D 4XDOLILHG 3HUVRQ PXVW DSSO\ WR ,QGLFDWHG DQG OHDVXUHG OLQH
RUGHU WR HVWDEOLVK WKH HFRQRPLF YLDELOLW\ Rl OLQHUDO 5HVHUYHV $ 4XDOLILHG 3HU
IDFWRUV WR FRQYHUW OHDVXUHG DQG ,QGLFDWHG OLQHUDO 5HVRXUFHV WR 3URYHQ DQG 3!
IDFWRUV LQFOXGH EXW DUH QRW UHVWULFWHG WR PLQLQJ SURFHVVLQJ PHWDOOXUJLFD(
OHJDO HQYLURQPHQWDO FRPSOLDQFH SODQV QHJRWLDWLRQV RU DJUHHPHQWYV ZLWK OR
JRYHUQPHQWDO IDFWRUV 7KH QXPEHU W\SH DQG VSHFLILF FKDUDFWHULVWLFV Rl WKH PR(
EH D IXQFWLRQ RI DQG GHSHQG XSRQ WKH PLQHUDO PLQH SURSHUW\ RU SURMHFW

6FRSH LV WKH HTXLYDOHQW S$DRERRHGLRLIMWGH Q&RLQLQJ RSHUDWLRQDO OHDVHV GXH WR EI
PLQLQJ DFWLYLWLHY DQG SURGXFWLRQ RIl RQ OHDVH HOHFWULFLW\

6FRSH LV WKH HTXLYDOHQMW BDREXEGHI R(KGRX& WKH JHQHUDWLRQ RI HOHFWULFLW\ WKD
WKH PLQLQJ RSHUDWLRQV

6FRSH LV WKH HTXLYDOHQW BDREXEHI R(KGRX&R WKH PDQXIDFWXUH VHUYLFHV DQG WUCL
WKH RSHUDWLRQDO VX5 $ORF KKH M@WEHEPDUNHW SURFHVVLQJ DQG PDQXIDFWXULQJ RI WK
WKH RSHUDWLRQ

IkPHH 6$05(& &RGH IRU DGGLWLRQDO GHILQLWLRQV
- 6HH 6. IRU DGGLWLRQDO GHILQLWLRQV

$ OLQHUDO 5HVHUYH LV WKH HFRQRPLFDOO\ PLQHDEOH SDUW RI D OHDVXUHG DQG RU ,QGLF
,W LQFOXGHYV GLOXWLQJ PDWHULDOV DQG DOORZDQFHV IRU ORVVHV ZKLFK PD\ RFFXU ZKH(
DQG LV GHILQHG E\ VWXGLHY DW SUHIHDVLELOLW\ RU IHDVLELOLW\ OHYHO DV DSSURSULDW
IDFWRUV 6XFK VWXGLHVY GHPRQVWUDWH WKDW DW WKH WLPH RI UHSRUWLQJ H[WUDFWLRC
H[FOXGHV DQ\ ,QIHUUHG PHWDO IURP WKH OLQHUDO 5HVHUYH HFRQRPLF DVVHVVPHQW KRZ
UHWDLQHG WR FRUUHFWO\ DFFRXQW IRU FRVW

RIKI_T

limloa kq
kigen™n [k_
’\Iklnp_‘n[qelk
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7KH UHIHUHQFH SRLQW DW ZKLFK OLQHUDO 5HVHUYHYV DUH GHILQHG XVXDOO\ WKH SRLQW 7
SURFHVVLQJ SODQW W LV LPSRUWDQW WKDW LQ DOO VLWXDWLRQV ZKHUH WKH UHIHUHQF!
SURGXFW D FODULI\LQJ VWDWHPHQW LV LQFOXGHG WR HQVXUH WKDW WKH UHDGHU LV IXO!

$ OLQHUDO 5HVRXUFH LV D FRQFHQWUDWLRQ RU RFFXUUHQFH Rl VROLG PDWHULDO RI HFRQ
LQ VXFK IRUP JUDGH RU TXDOLW\ DQG TXDQWLW\ WKDW WKHUH DUH 53(( 7KH ORFDWLRQ T
JHRORJLFDO FKDUDFWHULVWLFV RI D OLQHUDO 5HVRXUFH DUH NQRZQ HVWLPDWHG RU LQW
HYLGHQFH DQG NQRZOHGJH LQFOXGLQJ VDPSOLQJ

FOLC EIDQICGHUDO 5HVRXUFHVY DQG OLQHUDO 5HVHUYHV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW
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IrdLt@HUDO 5HVRXUFH 5HSRUWLQJ

J

DUKHIrp&SVKRGRORJ\ DSSOLHG DQG SURWRFROV IRU (05 HVWLPDWLRQ DUH SURYLGHG LQ WKH
,W LV WKH VHFRQG WLPH WKDW *ROG )LHOGYV Uvod HERAEWI[L
DQG 6XSSOHPHQW IRU DOO RSHUDWLRQV 7KH FKDQJH WR LQFOXGH (05 ILIJIXUHV LQ WKH 6X:
DQG FRPSDULVRQ ZLWK 6(& UHSRUWLQJ PDQGDWHY DQG IRUPDWYV OLQHUDO 5H\VRIKUFHYV LQ
UHSUHVHQW WKH OLQHUDO 5HVRXUFH ZKLFK LV PRGLILHG WR JHQHUDWH WKH OLQHUDO 5HYV
UHSUHVHQWY WKH OLQHUDO 5HVRXUFHY UHPDLQLQJ DIWHU DSSOLFDWLRQ RI FR@GLHLHUVpPWHR
,05 DQG (05 DUH XQGHUSLQQHG E\ WKH VDPH LQSXW SDUDPHWHUV 7KHUH VKRXOG EH QR H |
OLQHUDO 5HVHUYH LV QXPHULFDOO\ HTXDO WR (05 GXH WR GLIIHUHQFHV LQ WigH, £D\ WKDW
&2*V RUH ORVVHV GLOXWLRQ PLQLQJ SLOODUV HWF DUH DSSOLHG WR 5HVHUYHV DQG 5
EH FRQYHUWHG WR OLQHUDO 5HVHUYHV WKURXJK DGGLWLRQDO GULOOLQJ R

WKH (05 FDQ EH FRQYHUWHG WR OLQHUDO 5HVHUYHV

NBRH UHWXUQ IURP VDOHV RI FRQFHQWUDWHV H[SUHVVHG LQ 86 W L H 165

JROG UHFRYHU\ FRSSHU SULFH | FRSSHU VHOOLQJ SULFH [ FRSSHU JUDGF !imlna kg
ki A

7KH UHWXUQ IURP VDOHV Rl FRQFHQWUDWHYV H[SUHVVHG LQ 86 W L H 165 nern (ko

Ak ‘ol
JROG UHFRYHU\ VLOYHU SULFH | VLOYHU VHOOLQJ SULFH [ VLOYHU JUDGF 2e—alg el

7KH YDOXH DW ZKLFK LW LV HVWLPDWHG WKDW RUH FDQ EH PLQHG DW EUHD

7KH UDWLR H[SUHVVHG DV D SHUFHQWDJH RI WKH PDVV RI WKH VSHFLILF P
OWUHDWHG DW WKH SODQW WR LWV WRWDO VSHFLILF PLQHUDO FRQWHQW EH Ehinnloy

@1lo"selgelky

v *«FRPSUHKHQVLYH VWXG\ RI D UDQJH RI RSWLRQV IRU WKH WHFKQLFDO DQG

DGYDQFHG WR D VWDJH ZKHUH D 4XDOLILHG 3HUVRQ KDV GHWHUPLQHG LQ !

PHWKRG RU LQ WKH FDVH RI VXUIDFH PLQLQJ D SLW FRQILIXUDWLRQ DQG

RI PLQHUDO SURFHVVLQJ DQG DQ HIIHFWLYH SODQ WR VHOO WKH SURGXFW

DQG 6$05(&

$ 3)6 LQFOXGHV D ILQDQFLDO DQDO\VLY EDVHG RQ UHDVRQDEOH DVVXPSWLRQV EDVHG R(
PRGLI\LQJ IDFWRUV DQG WKH HYDOXDWLRQ RI DQ\ RWKHU UHOHYDQW IDFWRUV WKDW DUH
GHWHUPLQH LI DOO RU SDUW RI WKH ,QGLFDWHG OLQHUDO 5HVRXUFHV DQG OHDVXUHG OLC
OLQHUDO 5HVHUYHV DW WKH WLPH Rl UHSRUWLQJ 7KH ILQDQFLDO DQDO\VLV PXVW KDYH \
GHPRQVWUDWH DW WKH WLPH RI UHSRUWLQJ WKDW H[WUDFWLRQ LV HFRQRPLFDOO\ YLD
$ 3)6 LV OHVV FRPSUHKHQVLYH DQG UHVXOWY LQ D ORZHU FRQILGHQFH OHYHO WKDQ DQ )
DQG UHVXOWYVY LQ D KLJKHU FRQILGHQFH OHYHO WKDQ DQ LQLWLDO DVVHVVPHQW

"#dBs3UREDEOH 0LQHUDO 5HVHUYH LV WKH HFRQRPLFDOO\ PLQHDEOH SDUW RI DQ ,QGLFDWHG
OHDVXUHG OLQHUDO 5HVRXUFH 7KH FRQILGHQFH LQ WKH PRGLI\LQJ IDFWRUV DSSO\LQJ WR
ORZHU WKDQ WKDW DSSO\LQJ WR D 3URYHG OLQHUDO 5HVHUYH
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0s$ 3BURYHG OLQHUDO 5HVHUYH LV WKH HFRQRPLFDOO\ PLQHDEOH SDUW RI D OHDVXUHG OLQH!

5HVHUYH LPSOLHV D KLJK GHJUHH RI FRQILGHQFH LQ WKH PRGLI\LQJ IDFWRUV

$ OD\HU RI ORRVH XQFRQVROLGDWHG URFN WKDW OLHVY DERYH D OD\HU RI EHGURFN

7KH 6(& XSGDWHG GLVFORVXUH UXOHV WR UHSODFH RXWJRLQJ ,QGXVWU\ *XLGH 6XESDUW
5HIJILVWUDQWYV (QJDJHG LQ OLQLQJ 2SHUDWLRQV | KWWSV ZZZ HFIU JRY FXUUHQW WLWOH

7KH VWUDWHJILF SODQ IRU HDFK DVVHW LV JXLGHG E\ WKH VWUDWHJLF SODQQLQJ IUDPHZRI
IRU HDFK DVVHW EDVHG RQ DOLJQPHQW ZLWK WKH *URXS VWUDWHJILF PHWULFV $,& R] 139
FRQVLGHUDWLRQ IRU FDSLWDO DOORFDWLRQ LQQRYDWLRQ DQG WHFKQRORJ\ DQG RSSRUYV
SURYLGHV WKH IUDPHZRUN IRU WKH VXEVHTXHQW EXVLQHVY DQG /20 SODQQLQJ SKDVHV XQ

'LITHUHQFH EHWZHHQ WKH WRQQDJH KRLVWHG DV RUH DQG WKDW DFFRXQWHG IRU E\ WKH S
GLVFUHSDQF\ LV UHIHUUHG WR DV D VKRUWIDOO ZKHQ WKH FDOFXODWHG WRQQDJH LV OHV
SODQW RU DQ H[FHVV ZKHQ WKH RSSRVLWH RFFXUV

OHWULF WRQQH V NP HDFK

$ VHGLPHQWDU\ EDVLQ LQ 6RXWK $IULFD WKDW FRQWDLQV FORVH WR D
DUHQDFHRXV VHGLPHQWY ZLWK LQWHUEHGGHG FRQJORPHUDWHYV

P WKLFEN VHTXH(

FOLC EIDQICGHUDO 5HVRXUFHVY DQG OLQHUDO 5HVHUYHV 6XSSOHPHQW WR WKH ,QWHJUDWHG $QQXDO 5HSRUW
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