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&RXQWU\ 6HUELD
JRUP RI SROLW\ SHSXEOLF
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&DSLWDO %HOJUDGH
/HIDO V\VWHP &LYLO ODZ

3RSXODWLR

Lo Lea iR

6RXUFH

3RSXODWLRQ POQ
gRSXODWLRQUDMHiRIJURZWK
SBUEDQ SRSXODWLRQ
$YHUDJH OLIH H[SHF WHDUY
(GXFDWLRQ H[SHQGLWXUH
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POoHILQQLQJ RI WKH UHILQHU\ FRPSOH[ PRGHUQL]DWLRQ DQG WRKIDGLIHI ZL?VK 1,6 VKD

#31EHFRPHV WKH RZ@HU,RI ]
3XEOLF HQWHUSULVH 1,6 EHFRPHYV D 6\GKIELNMDRGED QY ERPSDIRUPHG ]
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BXEOLF HQWHUSULVH 1,6 IRXQGHG DQG LQFOXGHV WKH ZKROH RLO LQGX\%WU\ LQ 6HL

BLIQLILFDQW H[WHQVLRQ RI WKH JDV GLVWULEXWLRQ QHWZRUN

I$QIJROD RLO SURGXFWLRQ VWDUWHG FRQFHVVLRQ

FHRORJLFDO H[SORUDWLRQ RI RLO DQG JDV LQ ORQWHQHJUR VWDUWHG

$&RPPLVVLRQLQJ RI W KR UJBND B/IDSVHIDLLRDH

2LO IQGHOBHIWRYHUHG DQG 3IRYEHNMERE QQWBLHY VWDUWHG RSHUDWLRQ

DV SLSHOLQH FR\PWSHIHMHEZOHPBODQFHYR

KBRRQVWUXFWLRQ RI UHWDLO VWDWLRQ QHWZRUN EHJDQ

HLOHORAMY RGLYPRYHUHG

DV VXSSO\ VIVWHP GHYHORSPHQW VWDUWHG

€1 DIWDIBRXQGHG DQG JODMAENBGIHBEHQMDLYIFRYHUHG

2LO SURGXFWYVY PDUNHWLQJ DQG GLVWULEXWLRQ VWDUWHG WR H[WHQG
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WXVLQHVYVY 6WUXFWXUH 2XWOLQH

pRCICN 1t YRUHLJQ 5HSUHYV
DGPLQLVWU S ITLEH YV

VHUY LG-16

%ORFN %ORFN %ORFN %ORFN
8SVWUHDP 2LOILHOG V

SHILQLQJ] 6DOHV 'LVW

3URGXFWLR
LQIUDVWUXF 2LO VHUYLF|® 30DQQLQJ DQ( 5HWDLO

RSHUDWLRQ

L QYHVWPHC{
2LO DQG JDV 7HFKQLFDO V FRQVWUXF :KROHVDO
FIBQIDIE G GHYHORSPH

2L0 DQG JDV +\GURWKHUFR
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8SW3ULFH IRU 8UDOV 5&0%

AF+4XDOLW\ FRHIILFLHQW
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7S+ 7UDQVSRUW SULFH

4St4XRWDWLRQ SULFH )2% OHG LQ 86' W
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P +:KROHVDOH PDUJLQ

5P+5HWDLO PDUJLQ
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' +'LVFRXQW RQ WKH SULFH RI SURGXFW LQ 86' W
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6KDUH 3IXUFKDVH $JUHHPHQW

$6KDBMUFKBYBIHHPIIRGWUFKRNVH RBHWURHPRBUWUELND31 ZDW LJQIHBI FHPEHU

$9DORM KWV D QV DIFFMDARQRIW L RRQV KR P SDRDYXUR PLOOLRQ

$+*31 DVVXPWRRMEOLJBIWRDR QDISNEKELIER 8 X UF KRNV K D UKRY P DOKOD U H K RZQ. G/HKW R Q WK WHRIQ F O YRUW R €
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6KDUHY DQG 6KDUHKROGHUYV

6KDUHYV 6KDUHKROGHU VWUXFWXWYH D

7RWDO QXPEHU RI VKDUHV
1RPLQDO YDOXH 56"

&), FRGH (698)5
6,1 QXPEHU 561,6+(

6KDUHKROGHU VWUXFWXWYH D

*DVSURKIW
SHSXEOLF RI 6HUELD

OLQRULW\ VKDUHKROGHUYV
6KDUH WUDGLQJ DW %HOJUDGH 6WRFN ([FKDQ

() OLQRWIKWUHKROGHUYV

. 5HSXERIGRELD

‘ *D]SURIMIW

/IDVW SULFH 56"
+LJK 56"
IRZ 56"
7TRWDO WXUQRYHU 56"
7TRWDO YROXPH VKDUHYV

7TRWDO QXPEHU RI WUDQVDFWLRQV
ODUNHW FDSLWDOL]DWWYRQ DV RI ODUFK

(DUQLQJV SHU VKDUHYWYV RI ODUFK 56'
3 (
%RRN YDOXH DVVRI ODUFK 56"

3 %9



%DODQFH 6KHHW

LQ 56' ELOO

%DODQFH 6KHHW

1RQ FXUUHQW DVVHWYV
,QWDQJLEOH DVVHWYV

3URSHUW\ SODQWV DQG HTXLSPHQW
,QYHVWPHQW SURSHUWLHYV

/RQJ WHUP ILODQFLDO LQYHVWPHQWYV
&XUUHOQW DVVHWYV

. QYHQWRULHV

1RQ FXUUHQW DVVHWY DYDLODEOH IRU VDOHV
7UDGH UHFHLYDEOHYV

,QFRPH WD[ RYHU SDLG

6KRUW WHUP LQYHVWPHQWYV

9DOXH DGGHG WD[ DQG SUH SDLG H[SHQVHV
&DVK DQG FDVK HTXLYDOHQW

'"HIHUUHG WD[ DVVHWV

7RWDO SURSHUW\

7RWDO DVVHWYV

21l EDODQFH VKHHW DVVHWYV

&DSLWDO
6KDUH FDSLWDO DQG RWKHU FDSLWDO

5HVHUYHV

5HYDOXDWLRQ UHVHUYHV

8QUHDOL]HG JDLQV IURP VHFXULWLHV

8QUHDOL]HG ORVVHV IURP VHFXULWLHV

5HWDLQHG HDRAOM QJV

/RQJ WHUP SURYLVLRQV DQG OLDELOLWLHV

/RQJ WHUP SURYLVLRQV

/RQJ WHUP ERUURZLQJV

2WKHU ORQJ WHUP OLDELOLWLHYV

6KRUW WHUP OLDELOLWLHYV

6KRUW WHUP ILQDQFLDO OLDELOLWLHYV

7UDGH SD\DEOHV

2WKHU VKRUW WHUP OLDELOLWLHV

9$7 DQG RWKHU SXEOLPRHASKRYWWQPEGGHIHUUHG LQFRPH
,QFRPH WD[ SD\DEOH

'"HIHUUHG WD[ OLDELOLWLHYV

7RWDO HTXLW\ DOG OLDELOLWLHYV

21l EDODQFH OLDELOLWLHYV

1,6 VWD QJ LOIDDRIFH.HRU W V




' QFRPH VWDWHPHQW

LQ 56E00Q
L QFRPH VWDWHPHQW EH')EEH DEMXVWPHQW
2SHUDWLQJ LOFRPH ZLWK HJ[FLVH
([ELVH
2SHUDWLQJ LOFRPH ZLWKRXW H[FLVH
5HYHQXH IURP JRRGYVY DQG VHUYLFHV
,QFRPH IRU DFWLYDWLQJ RZQ SURGXFWV DQG JRRGV
'"HFUHDVH LQ LQYHQWRULHV RI ILQLVKHG JRRGV
2WKHU RSHUDWLQJ LOFRPH
2SHUDWLQJ H[SHOVHV
&RVWYV RI JRRG VROG
ODWHULDO FRVWYV
(PSOR\HH H[SHQVHV DQG EHQHILWYV
'"HSUHFLDWLRQ DQG SURYLVLRQ H[SHQVHYV
2WKHU RSHUDWLQJ H[SHOVHYV
2SHUDWLQJ SURILW ORVV
JLODQFLDO LQFRPH
JLOQDQFLDO H[SHQVHYV
2WKHU LQFRPH
2WKHU H[SHQVHV
BURILW EKHRRYH WD]J
,QFRPH WD]
7D[DEOH H[SHQVHV RI WKH SHULRG
'HIHUUHG WDH[ISHRRPRH WKH SHULRG
1HW JDLQ ORVV
,QFOXGLQJ LPSDLURHGWURMHLBY EMW@GHSHQGHQW HYDOXDWRU
,QFOXGLQJ DGMXYXMWPHQWYV DW
1HW ORVV LQFOXGLQJ LPSBEEBWGE R\ D8 HWNDGEH @OW MXNDWXBD@WRY DW
JHE
LQ 56E00Q

&DVK IORZ VWDWHPHQW

1HW FDVK IORZ RXWIORZ IURP RSHUDWLQJ DFWLYLWLHV 2&)
1HW FDVK IORZ RXWIORZ IURP LQYHVWLQJ DFWLYLWLHV

1HW FDVK IORZ RXWIORZ IURP ILOQDQFLQJ DFWLYLWLHV
7RWDO QHW FDVK IORZ

1,6 VWDQG DORQH ILQDQFLDO UHSRUWYV



6WUDWHJ\ DQG *UR.



&RPSDQ\fVY 6WUDWHJILF *RDOV

7UDQVIRUPDWLRQ IURP WKH QDWLRQDO FRPSDQ\ LQWR D UHJLRQDO

/IRQIWHUP SRVLWLRQ XQ

%DONDQ OHDGHU LQ HIILFLHQF\
FBURGXFWLRQ LQFUHDVH DQG K\GURFDUE

&XUUHQW SRVLWLRQ *URZLQJ SOD\HU RQ WKH %D O|NDLR ¥ bHQMWHRW \ R DIFUH IVRH®, 5

HQHJUR %RVQLD DQG
#URZLQJ YROXPH DQG ORZ SULF F F%%‘O(/
LO 56 DOG DEURDG jE?(%%%LQEV '5% DQLD DQIG RWKHU

9HUWLFDOO\ LQWHJUDWHG FRPISBQR\QWADWLWK LQFUHDVHG V(K I ZK
) PFQ%}'I; %I—ﬁ%ﬁ%{?ﬁWLRQ DFFRUGLQJ W

PDQDJHYV SURGXFWY DQG UHGXFWLRQ H

RFDOL]JHG SURGXFWLRQ UHJL

JREDOL] Q UHILR@ 3G FLOVDE W KW ZRUN Lo| SHRXED bFRPa SAYELD yuwoLd pountw oo
t5HILQLQJ LQ 56 BURGXFWV VDOHV WKURXJK surgq,LFg(\PLE,ER R WKkRUWDEOH JURZWK LQ
IODUNHWLQJ Rl WKH SURGXFW VWK WRYMOREB &Rl WKH %DONDQ RQE EX\HUV LQ 56/DQG WKH %D
PDUNHW DQG
t, WV RZQ VDOHV QHWZRUN UQ 56 ZLWKRXW RQH
VLQJOH EUDQG

&RPSDQ\ FDSDERMSRWLQJ ZL WK
7R EHFRPH D YHUWLFDOO\ LIQwWWXUbeR¥IVK (XURSHBBQLROWNH W
7UDQVIRUPDWLRQ DQG PRGHUGRDWLRELWK IDVWHVW JURAWKODYHWKHL WK WKH IDVWHVW JURZWK LQ \

SURJUDP WKDW ZLOO HQVXUH| SHROMIDEOH)DRQ® DQG JDV Bl REBGEND R I EURGXFWLRQ YROXPH UHIL
VWDEOH SRVLWLRQ LQ PHGIXPSWRURFWY SURGXFWLRQ DOQ|c| wQdxsHHWDLO

7DUJHW 7DUJHW ZDUJHW

&UHDWLRQ RI WKH EDVLV IRU TX[PEIOHMPHROWXPWMLRQ RI ELJ SURM W D
LQFUHDVH SURYLVLRQ RI FRPSBQRYHOWIOFRD(®DJ WHUP GHYHOR %\V)\//F Iixvll?(%I7D((S;(EDQFHV\\//I}/YLLV(VQ\FUHDVHG
LOWHIJUDWLRQ EXVLQHVYV JURZWK DW UHJLRQH)' (5_|I-l|J



6WUDWHJILEORRDXPHYV ,QFUHDVH

-BSUVWUHDP
POQ W R

*RDO

S5HILQLQJ

*RDO

POQV R BIQQXDO
SURGXFWLRQ LQ 56 DQG

$3URGXFWLRQ LQ WKH QHZOD[HOD®MVLOLDISURMHF
DW OHDWW WKH WRWDO S URISSOFRUIMRQF HYORL QH U\

SURMHFW LPSOHPHQWDWLRIQWDEURDG LQ

UHJLRQV ZLWK P'-Q'-PXPi%%(%%\}?&WIHBIBIWRR\QLRIQU
I

HYH O R RARHROMAD G

HTXDO WR DWRDBDR®XFWL
6HUERD[ POQ WRQV SHILQHU\
$*DV SURGXFWLR®EQUR{UELD

PLO PURP IRUHLJQ SURMHFWYV
DSSUR[ PLO \MDU

POQ

PLOO WRQV RI UHILQH
DEHBU®RFN DQQXDOO\

6DOHV DQG 'LVWULEXWLRQ
POQ W

*RDO

G PL@W®QV RI RLO SURGXFWV VDOH
SUHPLXP FKDQQ@BROS DQG DEURDG
F[|)C(59QXDOO\

I POWROWHWDIXHB®YWDWLRQV LC
56

f POQ WRAROHLIMEBXGLQJ
DYLDWLRQ IXHO E FRODXWEHM H\WH | X

f PLOO WBRWW WKURXJK SURILV
FKDQQHOV

W

,QFOXGLQJ UHDOL]DWLRQ RI DPELWLRXV SURJUDP Rl UHJLRQDO GHYHORSPHQW IRU 8SVWUHDP %ORFN

5DZ PDWHULDGBBHNRIAOXKPHWDVNY DQG SURGXFWLRQ YROXPHV ZLOO EH GHWHURBS@HE L1 Q VEIURGHRRY: RO DSQPLGEDIS EBQHEOHBQJ VWDUWLQJ IURP
,QFOXGHV LPSRUW DQG VDOHV RI SURGXFWV IRU H[DPSOH /3*
BUHPLXP FKDQQHOV LQFOXGH VDOHV WR ILQDO EX\HUV LQFEXGERUWKRBORWGIXGW WRR) \OALDDHO EX\HUV UHWDLO GRPHVWL



*RDOV DQG WDVNWLWORCEODUH RULHQWHG
WRZDUGWOIRIRIJVWUDWHI\ GHYHORSPHQW REMHFWLYH?

6WUDWHJLF JRDOV XQW 7TDVNV LQ WKH SHUDPKRBWIUR P

*HQHUDO f3URMHFWY UHDOL]|DWILHRIQ) PEVRLY K CGHYHOHDIVH LQ ILQDQFUDH LQGLFDWRU
SURGXFWLRQMRXP RI PDOXIDFWXULQXBAGXFWLRQ RI ORVV DQG LQFUHDVH LQ HFRQRPLF HIITHFWLYH
6HUEKXES WROQrRQV F5HGXFWLRQ RI QXPEHU RI SHUPDQHQWO\ HPSOR\HG HPSOR\}
F(QYLURQPHQWDO SURJUDP

2LO $+3URGXFWLRQ LQ 6RUPIOD KG WRQV
$+3URGXFWLRQ LQ IRUHLJQ SURMHF
XS WRPOQ WARQDW OHDNWWRWDO
SURGXFWLRQ

F3UHVHUYDWLRQ RI EDVH*SOP®XCFYHRGMBRBROIKLRQ DQG SURC(
V LWHFKQ PORURKKE YDOXH RI
F , PSOHPHQWDWLRQ RI HHI'SORUDWLRQ DQG SURGXFWLRQ SURMF
F6SUHDGLQJ RI UHVRXUPRH EDRHUIWRURXJK *
I ,PSOHPHQWORZ FRWWDWHJ\

*DV F3URGXFWLRQ X3 6MR EHL®Q RPQOF
SURGXFWLRQ RI QRQ ERS YHORL
P \HDU DW OHDWRWDO SURGXFWL
F3URGXFWLRQ LQ IR WL WR PURNH F
P \HDU LQ PD[LPXP VFHQDWIRWR

SURGXFWLRQ

F3UHVHUYDWLRQ RI EDVH*TOP®CFYHRBGMBRBRODIKLRQ DQG SURC(
O WHFKQRORJLHV

f , PSOHPHQWDWLRQ RI HHI'SORUDWLRQ DQG GHYHORSPHQW SURI
UHVRXUFHV

DRFSWOHPHQWDWLRQ RI HISORUDWLRQ DQG GHYHORSPHQW SURI
F6SUHDGLQJ RI UHVRXUPRH EDRHUIWRURXJK *

/3% TH[ a[_{b\Zf_meZaZ ]ZkZegqtbL GZ+fZ
fbe flhA
$/3* SURGXFWLRQ RI DW ROMNMDWW

f , PSOHPHQWDWLRQ RI JDV SURGXFWLRQ LQFUHDVH DQG FRQV\
LQIUDVWUXF\WXRRHLUQS BB QW

$OWHUQDWLYHIHRMUVLRQ RI DRRDGIDHWUWQAHHGYV |
VRXUFHYV HQHUJ\ VRXUFHV
F5SHGXFWIRRZQ RRLO DQG JDV FRQVX

Pf,PSOHPHQWDWLRQ RI SLORM BW R MUIFOL / RERIHH DI)EGZR Q G
7UDQVLWLRQ |URW KMKEDMOHUHW RIWKH HOHFWULF HQHUJ\ SURGC
WLRQ

2)6 $tQFUHDVH LQ HIILFLHQF\ DQG FDS
f6HUYLFH SULFHVY UHGXFWLRQ
F7KLUG SDUWURVWKDUWHE SURMHF
ZLWK KLIJK SRWHQWLDO PDUJLQ
FOD[LPXRH RI SURRIXSDWFILAFRQWNK P D[
RSHUDWLQJ UHYHQXH
F6WUDWHJILF SDUWQHUVKLS

DIDDIDWXREVDJIJH RI FDSDFLW\

#LJK SURGXFWLRQ DQG WHFKQRORJLFDO VWDQGDUGYV DQG TXI

LPBOHMOIWRWQRQJ RI WKH SRVLWLRQ RQ WKH ORFDO DQG IRUHL
#DSLWDOL]DWLRQ VWUDWHHAIPISQIDMFQWYDWLRQ DQG

PXBWUDWHJILF SDUWQHUVKLS ZLWK PXOWLQDWLRQDO RLO VHUYL




8SVWUHDP 80&ZWK 3ULRULWLHYV

0$5.(7 75(1'6 1,6 3ULRULWLHYV

7TKH ELIJJHVW LOWHUQDWLR({ SURGXFWLRQ OHYHO JURZWK D?tG UHVRXUF
FRPSHQVDWH WKH IDOO LQ i LQFUHDVH

WUDGLWLRQDO UHJ& QN QR '/HDGHU LQ FRVWV GHFUHDVH RI| K\GURFDUE
OLGGOH (DVW FRXQWULHYV SURGXFWLRQ

5HGXFHG UHVRXUFHV DQG P
JHRORJLFDO FRQGLWLRQV R
GHSRVLWYV LQFUHDVH LQ X
LOYHQWRULHV

‘ +LJK SURGXFWLYLW\ Rl RSHUDWLRQV

BWDRMHNKH DUW WHFKQRORJLHV DQG PHWKF
DQG JDV SURGXFWLRQ

.)RFXV RQ FRUH DFWLYLWLHV RLO DQG JDV

,QFUHDVH LQ /LIWLQJ FRVW

H[SORUDWLRQ DQG SURGXF 6SUHDGLQJ FRQFHVVLRQ DFWLY|LWLHV FRQ
SURGXFWLRQ VKDUH PLQLPXP RI WRWDO
2XWVRXUFLOERWRH QOQRYWLYLW SURGXFWLRQ

' QFUHDVH LQ ,QYHVWPHQW HIIHFWLYHQHVV
‘ *70 RSWLPL]DWLRQ DSSOLFDWLRQ RI QHZ
WHFKQRORJLHV HWF

\. J

*URZWK LQ UHVRXUFH EDVH LQ PQG RXW RI

6RXUFH RI LQIRUPDWLRQ &(5% %3 :RUOG (QHUJ\ 2XWORRN W(MORDWWIRGIDQG SURGXFWLRQ GHYHORSPHQ



8SVWURBB t3URGXFWLRQ 9ROXPH *URZWK

RI RLO DQG JDV SURGXFWLRQ LQ

ZLOO EH DFKLHYHG WKDQNYV

=
/RZHU SURGXHWLRQ

/DUJHW SURILDURBXEVWLRQ
LQ2’/ 352'8&7,21 '<1%$0,&RLOO WRQV

WKH H[ULVMWQQV L\

SDUWO\ FRPSHQVDWHG

WKURXJK WKH XVH RI WKH

VWIRRWHNMKH DU

SURGXFWLRQ HFK(

YRORJ\

f,QFUHDVH LQ SURG)
VXSSRUWHG E\ DFW

GHYHORSPHQW RI Q

ILHOGY DQG SURMHEWY

DEURDG

1, QFUHDVH LQ SIBRGXFWLRQ

RI QDWXUDO JDJ¥

HZ

e & RQFHV WamRC*55 6HUELD *70B6HUELD %DVH SURGXFWLRR7RWDO SURGXFWLRQ

*$6 352'8&7,21 '<1%$0,&BO @

VXSSRUWHG E\
H[SORUDWLRQ PQG
GHYHORSPHQW RI

QRQFRQYHQWLHRQDO

UHVRXUFHV

mmm & RQFHVVLRQV mmm ] RQFRQYHQWLRQL@ JDivem*55 6HUELD

mmmm *70 6HUELD %DVH SURGXFWLRQ e=—*DV SURGXFWLRQDbbLQ 6HU
e S5HPRYD&2RI

:LWKRXW &KDOOHQJH IRU

SURGXFWLRQ RI DGGLWLRQDO YROXPHYV

6HUELD

cLD



2LOILHOG VHUY{H*FURZWK63ULRULWLHYV

0$5.(7 75(1'6

&RPSDQLHYVY VSHFLDOL]LQJ IR
WASHV RI VHUYLFHV DQG IRX
VSHFLDOL]HG FRPSDQLHV IR

*URZWK LQ UHJLRQDO FRPSH
QXPEHU RI YHUWLFDOO\ LQW,
LQ WKH QHDUE\ FRXQWULHYV

'‘HFUHDVH LQ VHUYLFH YDOX
6HUYLFH TXDOLW\ LPSURYHP

6RXUFH RI LQIRBSDWLRQ

1,6 SULRULWLHYV

(&
$

N
,QFUHDVH LQ VHUYLFH HIIL
,GFUHDWYN DLI{H2RO VHUYLFHV

*URZWK LQ RSHUDWLQJ UHYHQXHYV
- SDUWLHV

ELHQF)\

U

6DWLVI\LQJ WKH LQWHUQDG(
UHTXLUHPHQWY RI 1,6 LQ

) SURGXFEFW

RILO VHUYLF

(QWUDQFH WR WKH LQWHU(I)DWLRQDO

RUGHU WR PD[LPL]H XVDJH
FDSDFLWLHV DQG LPSOHPH
SURMHFWYV ZLWK KLJK PDUJ

6HSDUDWLRRLEILWRIK VBHOURYH
DQG IRUPLQJ RI D VSHFLDO
IRU RLO VHUYRFHY VSLQ

RI SURGXF
OWDWLRQ
LQ SRWHQ

NFHV
| |[HG FRPS




6HUYLFHV ZXQYGLFDWRUYV

'5.//,1* $1' (/] 6(59,&,1* '(9(/230(17 $1' (;3/25%$7,21
'5,//,1* P

mm'ULOOLQJ
QXPEHU RI
ZHOOV

" ([SORUDWLRQ

== 6HUYLFLQJ
QXPEHU RI

RSHUDWLRQV BE'HYHORSPHQW




6HUYLFHV +2HEHORSPHQW 5HJLRQV

6HUELD $VLD

F3ULRULW\ RQ SHUIRUPDQFH RI 1,6 *31 SURBMPWHIRFY RYRIWDPHDUV LQ WKH 5HSXEOLF RI 7XU
¥/DUJH 2)6 PDUNHW LQ GLIIHUHQW UHJLRQWHWRIVWLQJ SURGXFWLRQ EDVH DQG IDFLOLWLHV

(DVW (XURSH
S5RPDQLD +XQJDU\ &URLCHVUIBJIRMNQDLDDQG RWKHUV
1'HSOHWHG UHVRXUFHY DQG ODFN RI SRWHQWLDO IRU GHYHORSR B QMGDWQHGT X LB B WH QMVJIIIRW D C
tORVW Rl WKH RLO FRPSDQLHV LQ RLO DQG JDV VHFWRU LQ (DVW (XURSH KDV RZQ RLO VHUYL

t6WURQJ SRVLWLRQV RI WKH H[LVWLQJ LQGHSHQGHQW 2)6 FRPSDQLHY R&IIHE R UMD WLFQHN & (
2)6 FRPSDQLHV LQ WKH UHJkRQ O& ERQDNMNEGKHW W W F

OLGGOH (DVW 1RUWK $IULFD "HVW $IULFD
,UDTUDQ /LE\D $QJROD

1/ DUJHVW UHVHUYHV LQ WKH/DHIJHR@ UHVHUYHV LQ WKHIUHLMVRQQYROYHG LQ RIl VKRUH EORF
t/LPLWHG FRPSHWLWLRQ t1*RYHUQPHQW ORRNLQJ IRU IRHYH 0@ SFHQWD H UV
t6WURQJ FXOWXUDO LGHQWLWR FEIHW KI® RI$I DIHRZQRL O 1L H OfGR QIQKAL Y AYRWR YRH WKRIQRPLF UHODWLT
t3ROLWLFDO DQG HFRQRPLF LQBWHEIEWRUW\RI RLO SURGXBWURDRDRQ GHSOHWHG
GHYHORSHG ILHOGYV t2QVKRUH SURGXFWLRQ SRWHQWLDO
13ROLWLFDO DQG HFRQRPLFI{ERUMDERAMOWQG HFRQRPLF LQVWDEL
$0OJHULD
t2QH RI WKH ELJJHVW JDV H[SRUWHU LQ WKH
ZRUOG
tORVW RI WKH ODQG LQ $OJHULD KDV QRW EHHQ
H[SORUHG GHVSLWH LWV JRRG RLO DQG JDV
RXWORRNYV
t$OPRVW IXOO VWDWH 2)6 PRQRSRO\



SHILQLQJ t5URZWK 3ULRULWLHYV

0$5.(7 75(1'6 35,25,7,(6 2) 1,6

N
SAJOA IR WAL -d Fre D @ 5HFRQVWUXFWLRQ DQG ORBHUQL]DW
IR SURJUDP

SHGXFWLRQ RI WKH UHILQLQ

@ sHGXFWLRQRQ®RYY
+LIJK FRPSHWLWLYHQHVV RQ FRQVXPSWIRQ
PDUNHW

.CSHILQLQJ PDUJLQ LQFUHDMVH
&RQVWDQW FKDQJHV LQ OHJ

KDUPRQL]DWLRQ ZLWK (8 O
WHFKQLFDO UXOHV

.BURGXFWV TXDOLW\ LPSURIYHPHQW
ZKLWH SURGXFEMXW UHILQLUQJ OHYHC

ODQGDWRU\ PLQLPXP KOHOH
LQ (8 @ FPSURYHRIQRSHUDWLRQV

ODUNHW OLEHUDOL]DWLRQ L

6RXUFHRRGODF



'\QDPLFV DQG 6WUXFWXUH RI 30DQQHG 2LO

SURGXFWLRQ

LEOQVRRQV

o/3*

O3HWURO

BE'LHVHOV

BE3HWURFKHPLFDO UDZ PDWHU

®B%ODFN SURGXFWYV

m2WKHU



/UDGH 3#H2URZWK 3ULRULWLHYV
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ODLQWHQDQFH RI KLJK DWW

SUHPLXP VDOHVY FKDQQHOV

FRPSHWLWLRQ

ODUNHW OLEHUDOL]DWLRQ |

6XUSOXV RIIHU DQG SUHVHU

VXUSOXV

%UDQGHG UHWDLO VWDWLRQ

IXHO TXDOLW\

ODUNHW GHYHORSPHQW LV H

DFFHQW RQ GLIIHUHQW EUDC(

EHWWHU FRPSHWLYHQHVYV

&KDQJHV LQ FRPSHWLWLRQ
JRUPDW SRODUL]DWLRQ DQ
GLIIHUHQWLDWLRQ RI RIIH
JQFUHDVH LQ UHYHQRRWVHU
DVVRUWPHQW DQG VHUYLF
1HZ SOD\HUV LQ WKH %DO

6RXUFRRGODF OF.LQVH\ UHSRUWYV

35125171(6 2) 1’6

(
@ 5-\WDLO IXHO VWDWLRQV Q)

GHYHORSPHQW

. 6WDEOH VKDUH LQ WKH ED)

. SUHPLXP?P VODOHV GHYHORSP

' SURCXFWLRI@EBYHORSPHQW

@ F=QRMIILFLHQF\ DQG FRP:
DGYDQWDJHV GHYHORSPHOQ

. 'HYHORSPHQW DQG VWUHQ]
EUDQG V

HWZRUN
/L F

I XHO\

HQW

PHWLWLY |
W

WKHQLQ.

. J




/UDGH 7TUDQVIRUPDWLRQ

*URZWK PRWLYDWRU 6WURQJ EUDQIG (FRQRPLF HIITHFWLYHQHV'

12QH RI WKH ELJJHVW YHUWIHDO®LR I BYIRQG W IHEWDLO VWIDWHRQVRISHEBWER®D HIILFLHQF\ F
FRPSDQLHV LQ WKH UHJLR(%%‘?;W\HLUJITI’R/RF?QL]DEOH DQG @R\DIDWYRUWHKDOO\ LQWHJUDWHG

UHWDLO YROXPHV HQWYV $1/HDGHU LQ SURILW JURZWK IURP VI

I0ODUNHW OHDGHU LQ UHJLRQAWPZRIRWH I 6RDKLIK IXHO DREBUHHDYVYREWRBQWWIQG VHUYLFHYV
ORJLVWLFV DGYDQWDJHV | |IHUHQWLDWHG FRPSHWLWRUVY RIITHU IRU NH\

H(QWUDQFH WR QHZ UHJLRQVOIHRWRHIPHQWYV
SRWHQWLDO

SHWDLO :KROHVDOH

‘ &UHDWLRQ RI VWUDW F B\0 D RGKIF DR
DQG FOLHQW D

,QFUHDVH HIIL
BIOSRIULW SODQQL

QFEFUBDVH HIILFUHQF\ RI
) VWRUDJH QHWZRUN

‘ i:)QDVt/Jl’jﬁ(\?VXFWLRQ RI SULFLQJWWRPLFUR ‘ 6SHELILEDWLROQ poG
‘ ,QWURGXFWLRQ| RI DFWLYH LQWURGXFWLRQ|RI QHZ URL
L QFUHDVH LQ SURILW [[lURVBR®DYUY RI WUDQVSRUW PRGHO
QRQ FRUH DVVRUWPHE. JQFUHDVH LQ S[URILW ‘ &RPSXWHU FRQWURO R
PDQDJHPHQW ORJLVWLFV IDFLloLWLHV
‘ . QWURGXFWLRQ Rl EUDQGURSWLRHHRWLRQ
SURJUDP

‘ SURGXFWLRQ WUHQG GHYHORSPHQW
‘ 2SWLPL]DWLRQ RI SHUVRQQHO FRVWYV




ORWRU )XHOV ODUNHW

6(5%,$1 5(7$,/ 0$5.(7 6758&785( 3(5

)
92/80( 2) 7+( 6(5%,$1 02725 )8(/ 352:887 n W

0$5.(7 w

E/3* B3HWURMHVHO m/3* B3HWUROIVHO



)LODQFLDO ,QGLFDWRUYV

23(5%$7,1%1&20(EOQ6’ &$3(; %< 352),/( %/2&BOQ 56"

D2LOILHOG
BHUYLFHYV
2)6

B+HDG RIILFH
676

E6DOHYV
'LVWULEXWLRQ
352

B8SVWUHDP
836

B5HILQLQJ
5()

5D SU@FUHMVH RSHUDMIRRIEW URMHFWE®R G H U Q L [DWRNRHFVD X.GH\H V WRWEMR OORZL QJ
RZL QUR\G UR F U R BNIHYIM BHD@W YR L QHU\ IDFLOLWLHYV

D\DSD BW KFHR G HU QLSDWW MRIGLM O OHVHUYH 49, ¢ 47

1,6 FRPSHWLWSURYKWEWIWKIB VWDQGDUG  ¥(0HFwWQHEDDRKMAGURFUDRGHIIQH U
DQGQRFURREG XFROR@H 16 SH @ WO | R B lUBH F R WHUDVD G

+ QFRBHR ZXILK B VXIRPQ F UHHB VSRE B/L QO \ & RQ VW URBWAGRIR JH Q H U X\ L R/Q
R(XUGLHWH®OXOJDQBRPDQLD



)LODQFLDO ,QGLFDWRUYV

727%/ 5(9(18(6 $1' (%,7'$ 0$5*,1 (%,7 $1' ,17(5(67 &29(5%*( &2()),&,(17

(%,7'$ 7RWDO UHYHQHV56' EOQ &
56' ELOOLRQV

= (%,7'$ PDUJe&@=7RWDO UHYHQXHV
(0,7 == QWHUHVW FRYHUDJH



&RQFOXVLRQV



$SGYDQWDJHY DQG 2SSRUWXQLWLHYV

,QWHJIUDWLH

5LVLQJ SURGXFV

0+& '+7&RPSOH

/IRZHU ORVYV

YRUHLJQ PDU
,QWHQVLILHG

ORUH DFTXLVL

HRSWLPL]DWL
RUJDQL]DWLRQD

&RVW RSWLPL]

1HZ SURGXF

$OWHUQDWLYH
VRXUFHV

/ILIKW SURGX
1HZ WHFKQRO

V iglR® SHH

) orGHUQLIDWERS

QWHIUDWLRQ LQWR *31 VWUXFWXUH XVDJH RI WKH SDUHQWDRRIPYSHDMQ\ UHVRXUFHV |

1HZ WUHQG LQ FUXGHQRWOOSDRTGXIFPMLMR@RQ SURGXFWLRQ KDMVHHNFRETGHGE IFRIORVQ. Q X RV

® *13 VXFK WUHQG UHYHUVHG

18RP SOHWLRQGRXQWLO WKH H®GFK ZLOO SURYLGH LPSURYHG FRPSHWLWLYHQHVV R
IRUHLJQ PDUNHWV DQG WKH RSSRUWXQLW\ IRU 1,6 D G WR PDONHVVRY PBUNHW SR
SR G X F- WAV o oo oo .
$PELWLRXV EXW UHDOLVWLF UHW D OO WHWZRRIENH P RRS HSH PIRW L R\ DBMIDRQ Y DW DWW U |
FRUGDQFH ZLWK WKH WRS ZRUOG VWDQGDUGV

(ITHFWLYH HITRUWYVY WR UHGXFH ORVVHV LQ SURGXFWLRQ DRQFVUHILQLQJ ZLOO OHDG

HWPO FKDQFHVY WR ZLQ WKH QHLJKERULQJ HIWHUQDO PDUNHWYV

HOWHQIWLILFDWLRQ RI VHUYLFHV IRU WKH UHTXLUHPHQWYV RI 1,6 D G DQG WKLUG SD

JOROHQVLILHG DFTXLVLWLRQ RI QHZ FRQFHVVLRQ SURMHFWY LQ WKH UHJLRQ

ROSRMLPL]HG RUIJDQL]DWLRD®EORPWDXYEYXWHR MMKIH6RQH DW WKH WLPH RI DFTXLVLWLRC

OHVM! B IXH Q/F\U H

D2V§I\_NFJ'(§L]DWLRQ RI DOO FRVWVY LQ WKH FRPSDQ\ RXWVRXUFLQJ RI WKH XQSURILWDE

VOQWURGXFWLRQ RI QHZ SURGXFWWKDRIGHVAIRNYUMVWMYFWRKSSRUW RI1 *31

HO@WHIQDWLYH HQHUJ\ UHVRXUFHV UHVHDUFK

WMIKHU SRUWLRQ RI OLJKW SURGXFWYV LQ WKH UHILQLQJ \LHOG

JOMMURGXFWLRQ RI QHZ DQG VRSKLVWLFDWHG WHFKQRORJLHV LQ RLO DQG JDV SUR



DH\ 5LVNV DQG &RQVWUDLQWYV

&RQVWUDL

2EOLJDWLRQV RI
DULVLQJ IURP W
$JUHHPHQW

%ULQJIJLQJ FUHGL
WR UHJXODU

2WKHU FRQVW

1RW UHDFKLQJ
JRDOV

1RW UHDFKLQJ
JRDOV

/HIDO HQYLUR
JHWWLQJ RRUWN

'"HVFULSWLROQO ?ITHFW RQ 1,6
WKH SDUWLHV
%HQGKWWHQW REOLJDWLRQV t5HSD\PHQW RI| PXOR LR Q* ®RDRWAVER' +7
6RFLDO UHVSRQVLELOLWLHYV DQG HQYLURQPHQWDPHSYHRWIHBANIDQ G
12EOLIJDWLRQ WR NHHS EXVLQHVV O/RIDXPHSD\PHQW XQWLO

1, PSRVVLEOHUDWBR®DOL]DWLRQ RI DVVHWV XQWL
EHJLQQLQJ RI

W IHIGLBRIVRR WO GHE W Q H WV JW R UMK K,IB3HRAVAVO. ELOLW\ Rl SURMHFW LPSOHPHQWDWLRQ
OHYHP ®ZLWK UHSD\PHQWPRO®SSRORQJHU WWIDQV FRQF XU U HRGNKON7 S UNRKV WIK\M
\HDU

U%Edbvv\PD'WDI]D(WNP&QRSRO\ ODZ 16LJQLILFDQW LPSDFW RQ EXVLQHVV UHVXOW DQG

PNk WLYN RI QRW DWWDLQLQJ UHMWDK VB WG O [BRILAH U\ F DEOGE WW KR DWHHE SRR
REMHFWLYHV GXH WR PDUNHW ORE P ®RIVRIUSLNRMEF W G 6(B TG FDQQRW EH UHDFKH:
VWURQJ FRPSHWLWLRQ LQ WKH % D@®/NDDP P DWNDHMAVLQ WKH 6HUELDQ UHWDLO PDU

LQ (%,7'$ UHPDLQV

ig{@kl[gp ULV N+ '+FDSWHRMHFW FRPEFOHNSRRAH O HQ W FIRPSOHWLRQURARXOG FRVW WK
S Y ODWH UHVROXWLRQ RI SERSHSPR\ LIV HEUPWHRI 5ELOOLRQ

f+LJK ULVN RI QRBSDRBIOHY LQJ F'HFUHDVH LQ SURGXFWLRQQHROMAMHBYRLUV ZLO
UHGX®H7'4RU LQ

MWK M X G LE UB ® R WANR@ WR WKH OHYHO RI 5XVVLDQ JHGHUDWLRQ
UsYVYX RI ODJJILQJI EHKLQG WKH VERNGKNEB® WH DX AW WOQVRIRFRAS I\ W RIQDO HV WDV
HQWHULQJ LQWR ODQG UHJLVWHWUH HQWHUHBJLY VODO\G



*HQHUDO &RQFOXVLRQ

f:LWKLQ \HDUV VWUDWHJI\ LPSOHPHQWDWLRQ ZLOO HQDEOH 1,6 WR RYH
DFFRUGLQJ WR WKH NH\ LQGLFDWRUV RI HITHFWLYHQHVY DQG LQFUHDV}

T7KH ODUJHVW FRQWULEXWLRQ WR WKH SURILWDELOLW\ ZLOD FRPH IURP
GHYHORSPHQW RI SURGXFWLRQ DQG WUDGH SURYLGH IRU DFWLYH JURZYV

F6WUDWHJ\ LPSOHPHQWDWLRQ SURYLGHV IRU WKH LQYHVWPHQW LQ NH\ E
ELOOLRQ
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6\PEROV &XUUHQFLHV
"1 $ QRW DYDLODEDMOOPLOOLRQV "56' t6HUELDQ GLQDU " (852 (XURSHDQ 8QLRQ &XUUHQF\
"1 0 QRW PHDVXUDEP®IELOOLRQV ’86' £+86' GROODU

2WKHU
’86' E+86' GROODU SHU EDUUHO ' 836+8SVWUHDP ’*55 +JHRORJLFDO H[SORUDWLRQ ZRUN
0% GPLOOLRQ EDUUHOV SHU GD\ "2)6+2LOILHOG VHUYLFHV "*70+JHRORJLFDO WHFKQLFDO ZRUN
’*'3 +JURVV GRPHVWLF SURGXFW "5() SHILQLQJ ’)68+ IRUPHU BRYLHW 8QLRQ
" % %0 EDUUHO '352+6DO0BQYG GLVWULEXWLRQ ’*)2 +JHQHUDO ILQDQFLDO RYHUYLHZ
" %EQ®BDUUHO SHU GD\ "676 1,6 ODQDJHPHOW "WR_+ WRQ RI RLO HTXLYDOHQW
’0&+PDUNHW FDSLWDOL]DWLRQ ’63$+6KDUH 3XUFKDVH $JUHHPHQW ®HWQWIHOWHEG FDSRAMDPDBL@OW LQWHUHVW
"30DWSMMRYLGHU RI HQHUJ\ DQG PHWDMR EQWKP DRMEREPLF RI 6HUELD EHDULQJ OLDELOLWLHYV
' 513+3DQFHYR 2LO 5HILQHU\ "0+8&'+7 +K\GURFUDFNMDL1Q 3DQFHYR,5+*HRORJLFDO H[SORUDWLRQ ZRUNV
"516+1RYL 6DG 2L0O 5HILQHU\ 56 5HSXEOLF RI 6HUELD "/3* #/LTXLG SHWUROHXP JDV

JLQDQFH

"*HDULQBYHO RI LQGHEWHOXGHQY LOWHUFRPSDQ\ ORDQV

'2&)+2SHUDWLQJ FDVK IORZ
' ,&t ,QWHUHVW FRYHUDJH LQGLFDWRU RI FDSDFLW\ WR FRYHU GX

")&)+)UHH FDVK IORZ

(FRQRPLF RUJDQL]DWLRQ

"23(&+2UJDQL]DRPNIWRBHWURQHRPUWERIQWHLHHWPEHB®OJIHULD $QJROD (FXDGRWMRLQHG ,VODBHB XERILFDQ ,UDT
.XZDLW 6 RFLDIHRSMOHEVSQU DOPDKLUL\D 1LJHULD 4DWDU 6DXGUDELD B8QLWHGELUDWHY 9HQH]XHOD

"(,8 7TKHFRQRP,IQM\HO 08 QHW F H

"2(&" +2UJDQL]DIRWYRRQRP2Z2FHUDWICGREYHORSPHOMP EHEXV W UDOLVDY HID J LXTPQ D GEXK HBNMH S XETHFPDUYNQODQBGQFHUPDQ\

*UHHARX QJIJDVAOD QG OPQEDX[HPEXWH[LFRROODRAGHD O O@®E Z B\R O D RU W X6 IDROY DANSLILEY H G H6Q@Z L W ] H UIXXQNGIY H DAA L \B Q IGQ

86%

"&(5%$ &DPEULGQHUBSHVHDYNNRFLDWHYV

2LO FRPSDQLHYV

'+31+*D]SURMIWRLO FRPSDQ\ ZLWK WKH KHDGTxBuRLPU FIRP SRQV Zb WK KHDGTXDUW%&L@MP@HWWB&XHWUROHXP FRPSDQ\ ZLWK
STXDUBNHUY LQ

"(.2 ++HOOHQLF 3RWOR®RPEPQ\ ZLWK KHDGTXDPRHLRLE FREIFPR\ ZLWK KHDGTXDUWHU LQ +XQJD
209+ 2L0 FRPSDQ\ ZLWK KHDGTXDUWHU LQ $XVWNRHALO FRPSDQ\ ZLWK KHDGTXDUWHU LQ 5XVVLD



$SSHQGLFHV



&RPSDUDWLYH DQDO\VLY RI EDVLF LQGLFDWRUYV

$FFRUGLQJ WR WKH GDWD IRU

+HDGFRXQW (%, 7'¥DUJILQ (%.,7'$ )7( 52$&(

$YHUDJH LQGLFA/\IRU

BRXUBSEQXDO ILQDQFIRYO- RGISR U'\N VER ERR\
$FFRUGLQJ WR WKH EDOEMARUWHVFRUWHFFWLRQ



&RPSDUDWLYH DQDO\VLY RI EDVLF LQGLFDWRUYV

$FFRUGLQJ WR WKH GDWD IRU

&DSDFLW\ 5HILQLQJ SWLOLIDWLR SURGXFWLRQ RI ZKLWH
POQVRQWDU POQVRQV ] Q SUF?G)(FVVY
|

ym]Zjkdz

Jmfmgbe

|
$YHUDJH LQGLFDW R V'S

BRXUBSEQXDO ILQDQFIRXO- RGISR UV VER ERR\
513



(IITHFW Rl WKH FUXGH RLO WUDQVIHU SULFH RQ (Y
RI UHILQLQJ DBGOW'UDGH

(%,7'$+:352 (%,7'$ 352

5('8&7,21 )$&725 )25 7+( 75$16)(5 35,&( 5('8&7,21 )$&725 )25 7+( 75$16)(5 35,&(
&$/&8/$7,21 2) &58'( 2,/ 75$163257 &$/&8/$7,21 2) &58'( 2,/ 75$163257

N N

o < o <

N © N ©

~ ~

o3 B o3 B

[7- o N [Nt N

-~ -~

NT o NT o

~ 7 ~ 7

o3 - o3 -

® o @ 3

g g

(%,7'%$ 5() (%,7'$5()
5('8&7,21 )$&725 )25 7+( 75$16)(5 35, &( 5('8&7,21 )$&725 )25 7+( 75%$16)(5 35, &(
&$/&8/$7,21 2) &58'( 2,/ 75$163257 &$/&8/$7,21 2) &58'( 2,/ 75$163257

N N

0 ~ Lﬂ::

N © N ©

~ ~

o3 B o3 B

[7- o N [7- o N

-~ -~

NT o NT o

~ 7 ~ 7

o3 - o3 -

N
© 5 © 5
o2 o2



(ITHFW RI WKH FUXGH RLO WUDQVIHU SULFH RQ (Y%

R

UHILQLQJ DBG8W'UDGH

(%,7'$ 352

75%$16)(5 35,&(
5('8&7,21 )$&725(%0%

5('8&7,21 )$&725 )25 7+( 75$16)(5 35,&(
&$/&8/$7,21 2) &58'( 2,/ 75$163257

(%,7'$ 5()<

(%0 %

75%$16)(5 35,&( 5('8&7,21
)$&725

5('8&7,21 )$&725 )25 7+( 75$16)(5 35,&(
&$/&8/$7,21 2) &58'( 2,/ 75$163257

(%,7'$ 352

5('8&7,21 )$&725 )25 7+( 75$16)(5 35,&(
&$/&8/$7,21 2) &58'( 2,/ 75$163257

(%0 %

75%$16)(5 35,&(
5('8&7,21 )$&725

(%,7'$ 5()<

5('8&7,21 )$&725 )25 7+( 75$16)(5 35,&(
&$/&8/$7,21 2) &58'( 2,/ 75$163257

75$16)(5 35,&( 5('8&7,21
)$&725




(ITHFW RI WKH FUXGH RLO WUDQVIHU SULFH RQ (Y%

RI UHILQLQJ DBGOW'UD G H

(%,7'$5()

5('8&7,21 )$&725 )25 7+( (852",(6(/ 75$16)(5
35,&( &$/&8/$7,21 86" L

86" W

(%0 %

75%$16)(5 35,&(

5('8&7,21

(%,7'$i35§

- 5('8&7,21 )$&725 )25 7+( (852',(6(/ 75%$16)(5
N 35,&( &$/&8/$7,21 86" L
N~

o3

© 3

b ©

VOO

o3

o

™ 8

n ©

==

o\./

—

&+

0

N~

(%,7'$£5()

5('8&7,21 )$&725 )25 7+( (852",(6(/ 75$16)(5
35,&( &$/&8/$7,21 86" L

86" W

(%0 %

75$16)(5 35,&(

5('8&7,21

(%,7'$¢35§

5('8&7,21 )$&725 )25 7+( (852",(6(/ 75$16)(5
35,&( &$/&8/$7,21 86" L

86" W

75$16)(5 35,&( 5('8&7,21
(%0 %






