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*& ( $ OHYHO SDVVHV LQ PDWKHPDWLFV SK\VLFV DQG FKHPLVWU\
$ZDUG RI D ORFDO HGXFDWLRQ DXWKRULW\ JUDQW WHYDBORIDW WKH 8QLY!
/HHGV IRU D WKUHH \HDU FRXUVH RI VWXG\ OHDGLQJ WR WKH %6F GHJUHH LQ FK

8QGHUJUDGXDWH (GXFDWLRQ
7KLV ZDV UHFHLYHG LQ WKH 6FKRRO RI &KHPLVWU\ DW WKH 8QLYHUVLW\ Rl /[HHGV
&RXUVHV LQ LQRUJDQLF FKHPLVWU\ RUJDQLF FKHPLVWU\ SK\VLFDO
FKHPLVWU\ DQG PDWKHPDWLFV
&RXUVHV LQ LQRUJDQLF FKHPLVWU\ RUJDQLF FKHPLVWDO DQG SK\VLF
FKHPLVWU\
&RXUVHV LQ RUIDQLF FKHPLVWU\ DQG SK\VLFDO FKHPLVWU\
$ZDUG Rl WKH % 6F GHJUHH LQ FKHPLVWU\ ZLWK +RQRXUV FODVV ,, L
$ZDUG RI D 6FLHQFH 5HVHDUFK &RXQFLO VWXGHQWWKH SHBHEHIOM.LQ
Rl 3K\VLFDO &KHPLVWU\ 8QLYHUVLW\ RI /HHGV IRU D WBUHK \HDU UHV
SURJUDPPH OHDGLQJ WR WKH 3K " GHJUHH

SRVWJIUDGXDWH 5HVHDUEK 7UDLQLQJ

7KH SHULRG 2FWREHU  WR 6HSWHPEHU  ZDV VSHQW IRHQWHRHSDUW
3K\VLFDO &KHPLVWU\ 8QLYHUVLW\ Rl /HHGV DV D GRFWRHIBK FDQGLGDWH 7
ZDV DZDUGHG LQ 'HFHPEHU WKH WKHVLV WLWOH EHMQFV BRIVIK/WLQH
VXUIDFH FRORQLHV 7KH UHVHDUFK ZRUN ZDV DFFRPSDQPREENWCRFHUWDLQ
WHDFKLQJ FKLHIO\ LQ WKH XQGHUJUDGXDWH ODERUMRBWRIHWKFKH VXSHUYL
UHVHDUFK ZRUN ZDV 'U %) *UD\ ZKR LQ ZDV DSSRLQWHG 3URIHVVRU RI
&KHPLVWU\ DW ODFTXDULH 8QLYHUVLW\ 16: $XVWUDOLD

7KH ZRUN XQGHUWDNHQ IRU WKH 3K " ZDV DQ LQYHVWLIDWILRBIRILWKH JURZWK
RI PLFURELDO FRORQLHV RQ VXUIDFHV 7KH ZRUN WKHWHRDHOKDV D FRQVL
PLFURELRORJ\ FRQWHQW 7KH SRLQW RI FRQWDFW ZLWK/SKKDAWORXFKHPLVWU
RI WKH PRVW LPSRUWDQW IDFWRUV LQIOXHQFL@LNXKNHRRL@HWEKY LV
HQDEOHV ERWK WUDQVSRUW RI QXWULHQWV WR WKHRFROR[QF DQG WUDQV!
PHWDEROLWHYV IURP WKH FRORQ\ WR RFFXU

7KH H[SHULPHQWDO ZRUN FHQWUHG RQ D IORZ V\VWHPV HQREGR.DJ FRORQLH
RQ DJDU JHO WR H[SHULHQFH UHSOHQLVKPHQW RRZXPINRQWUREG QO
FRQWDFW ZLWK WKH JHO 8QGHU WKHVH FRQGLWLRQV H[SRQH@WLDO JURZWK R
ZDV REVHUYHG 7KLV FRQWUDVWYV ZLWK HDUOLHU VWHBDAM\RIARQROLHV RQ
H[SRQHQWLDO JURZWK ZDV SUHFOXGHG E\ WKH GHYHORSHRM@W RI FRQFHQ
JUDGLHQWV Rl QXWULHQW

(YHQ XQGHU WKH FRQGLWLRQV Rl FRQVWDQW QXWKHHQRYHEDOORYHG E\
VIVWHP KRZHYHU H[SRQHQWLDO JURZWK GLG QRW FRGWILRANVIRU WKH HQWL
F\IFOH EXW ZDV IRXQG WR EH VXFFHHGHG E\ D VORZHU GKDMRD 7KH FRQF
UHDFKHG DIWHU FRQVLGHUDEOH H[SHULPHQWDO DQGIDWHRYHIIFDO LQYHV
WKDW ORFDOLVHG DFFXPXODWLRQ RI PHWDEROLWH ZDVQRAISRQVLEOH IRU
GRZQ

7KH ZRUN ZDV SXEOLVKHG DV D VHULHV Rl WKUHBELBBWGEBBIV MRXVUPDO
OLFURELRV



IXWRUVKLS LQ &KHPLVWU\ DW ODETXDULH 8QLYHUVLW\

7KLV DSSRLQWPHQW ZDV PDGH LQLWLDOO\ IRU WZR \HDUVQR@S& ZDV VXEVHT
UHQHZHG XS WR DQG LQFOXGLQJ D ILIWK \HDU 7HDRKNOIVUANBRQVLELO
FRQVLGHUDEOH 7KH WHDFKLQJ SURFHGXUH LQ WKH 6FKRROM®IWKHPLVWU\ DW OI
DW WKDW WLPH LQYROYHG GLYLGLQJ HDFK FODVV LQWHR HIFXSYXRKDERXW WZHC
JURXS EHLQJ DVVLIQHG D WXWRU 7KH WXWRU ZRX0 GMIRHQNEHDEKVQRQVLE
WKH HQWLUH FRXUVH WR KLV RU KHU JURXS Rl WAHRWBWRBQIIEDMWKBUHV
PDWHULDO WXWRULDO GLVFXVVLRQ DQG ODERUDWRU\ FODVVHV

&RXUVHV WDXJKW LQ WKLV ZD\ GXULQJ WKH ILYH \HDU D&EIRDQWHPHQW DW 0
ZHUH FKLHIO\ ILUVW DQG VHFRQG \HDU SK\VLFDO FERPUMVKRZHAKHU

DOVR RSSRUWXQLWLHV IRU UHVHDUFK DW ODFTXDULHKHIMHEHWWRLY ZDV LQ W
FRPEXVWLRQ FKHPLVWU\ 'XULQJ WKH SHULRG ZRUN RQ IXQGDPHQWDO
LIQLWLRQ WKHRU\ ZDV SHUIRUPHG FXOPLQDWLQJ LQNVYRHDDWAHFEYWYQEH RI

WKH LQWHUQDWLRQDO MRXUQDO &RPEXVWLRQ DQG )ODBNULRUN SHUIRUPHG
WKH SHULRG ZDV DQ H[SHULPHQWDO VWXG\ Rl RUJDQLF FRPSRXQG
R[LGDWLRQ IXQGHG E\ WKH $XVWUDOLDQ 5HVHDUFK &RPPLWWHH $5¢&
$FHWDOGHK\GH DQG LWV LVRPHU HWK\OHQH R[LGHDZFRBMNXYXRBKMG LQ
VWLUUHG WDQN UHDFWRU & 675 DQG W\SHV RI FRPEX\QFHORGERIKDYLRXU
LIQLWLRQ DQG FRRO IODPHV ZHUH LGHQWLILHG DQGFRPEXBILRQVHRU WK
HVWDEOLVKHG $ SDUWLFXODUO\ LQWHUHVWLQJ IDFKM GRIWFRYWURRIN ZDV

DQ HQWLUHO\ QHZ IRUP RI FRPEXVWLRQ EHKDYLRXU MMFEHHM/ARREG WKH
IODPH GLVSOD\HG E\ DFHWDOGHK\GH R\NJHQ PL[WXUHVRQ&EMNILRQVWDLQ F
6LQFH LWV SXEOLFDWLRQ WKH GLVFRYHU\ KDV VRHEEKOBWWE&EHBRQVLGHU
LQYHVWLJIDWLRQ LQ (XURSH DQG 1RUWK $PHULFD

7KH H[SHULPHQWDO FRPEXVWLRQ ZRUN RXWOLQHG LRIWBEKSXIHWYLRXV SDU
SXEOLVKHG SDUWO\ LQ &RPEXVWLRQ DQG )ODPH DRG SBUBWNARUND )X
ZDV DOVR WKH VXEMHFW RI FRQIHUHQFH SUHVHQWDWLRQV LUGEOHOERXUQH DQG

+HUPDQ SHVHDUFK /DERUDWRU\

7KH DSSRLQWPHQW DW WKLV LQVWLWXWLRQ FRPPHQFHG HQ -DQXDU\
/DERUDWRU\ ZDV FRQFHUQHG ODUJHO\ WKRXJK QRW VROHB\WERHVK UHVHDUFK
SURSHUWLHV DQG XWLOLVDWLRQ RI 9LFWRULDQ EURZGPRINONLIKMAK IRU WK
\HDUV KDYH EHHQ XVHG WR SURYLGH HOHFWULFIWH IRDBRKID\WWROWH

QRZ RSHUDWHYV DV +5/ /WG KDYLQJ EHHQ SULYDWLVHG LQ WKH V

7ZR SDUWLFXODU SURMHFWV RFFXSLHG PRVW Rl WKHZHKLRK WRLUY GXULQJ
DSSRLQWPHQW ZDV KHOG 2QH HQWLWOHG %URZQ FRIY GYERIBGWLOLVDWLRC
E\ WKH $XVWUDOLDQ *RYHUQPHQW XQGHU WKH 1DWLRQDO (QHUJ\ 5HVHL
'HYHORSPHQW DQG 'HPRQVWUDWLRQ 3URJUDPPH 1(5''3 7RKV UHVHDU

ZDV FRQFHUQHG ZLWK YRODWLOHV UHOHDVHG E\\WWRBLBQURVIELIHVRRIOLF
VXEMHFWHG WR YHU\ UDSLG KHDWLQJ DQG ZLWK WKH SROMSODMYVE Q\ WKRV
FRPEXVWLRQ 7KH UHVXOWV ZHUH SXEOLVKHG LRWRKQ ISHURKHHHIAKHWVG

LQ $XVWUDOLD DQG HOVHZKHUH DQG DVSHFWV RI WKW ZHSHULPHQWDO ZR
GLVFXVVHG LQ D VKRUW FRQWULEXWLRQ WR )XWEBL\2ZRUWYIZIBMWRRI
SDUWLFXODU HQYLURQPHQWDO LQWHUHVW WKNH GHRRGKNERIQHG VXOSK
GXULQJ FRDO FRPEXVWLRQ LQWR WKH FRPSRQHQW GXMWIRQ RQMNLOHV FRPE



WKH FRPSRQHQW GXH WR UHVLGXDO FKDU FRPEXVWLRQVVIWOQRIHQ R[LGH H
ZHUH VWXGLHG DORQJ VLPLODU OLQHV

7KH VHFRQG PDMRU SURMHFW GXULQJ WKH SHULRG DYWDMNKK +HUPDQ 5H
/IDERUDWRU\ ZDV FRQFHUQHG ZLWK WKH VXUIDFH FKHPLVWRD®I GU\ EURZQ |
VDPSOHV $ QRYHO ZzD\ RI PHDVXULQJ VZHOOLQJ GXH WR VROYHQW XSWDN
GHYHORSHG DQG WKH ZRUN SXEOLVKHG LQ )XHO

$ IXUWKHU UHVSRQVLELOLW\ ZDV WKH VROH DXWHKRURKIZE&RBERHHFIFHKDSW

Rl O9LFWRULDQ %URZQ &RDO D PRQRJUDSK HGLWHG E\ 'U 5% 'XULH DQG
SXEOLVKHG E\ %XWWHUZRUWK +HLQHPDQQ LQ ‘RUN RQZWIKHK FKDSWHU
GHDOV ZLWK S\URO\VLV Rl 9LFWRULDQ EURZQ FRDOV ZDV EXJXQ DW WKH +I
SHVHDUFK /DERUDWRU\ EXW FRPSOHWHG GXULQJ WKKHDSIRLUIQUYRMOW DW W

RI 1HZ 6RXWK :DOHV

80OLYHUVLW\ RI 1HZ 6RXWK :DOHV

'XWLHV DV /HFWXUHU LQ WKH 6FKRRO RI &KHPLFDOGQQIGANILIIODQ
&KHPLVWU\ ZHUH FRPPHQFHG LQ )HEUXDU\  DQG WKH SRM®& ZDV WHQXU
3URPRWLRQ WR 6HQLRU /HFWXUHU WRRN HIIHFW RQ -XO\LHV7BEIFKLQJ GXW
YHU\ VXEVWDQWLDO 7KH % ( DQG % 6F GHJUHH SURJUDRPHBFRRROHG E\ W

DUH IRXU \HDU SURJUDPPHV 'XULQJ WKH DSSRLQWPHQW GUERDUHYHFWXU
ZHUH KHDW WUDQVIHU LQ VHFRQG \HDU DQG IXHO DEGFFRPEG/WLRQ VFL
WHFKQRORJ\ LQ WKLUG DQG IRXUWK \HDUV 7KHUH ZDV HEFWR.RQXWRULQJ RI |
HQJLQHHULQJ LQ WKLUG \HDU DQG OHFWXULQJ RI DRPREKHADVVEROOXW
PDQDJHPHQW DW 06F OHYHO

7KH KHDW WUDQVIHU OHFWXUH FRXUVH LQFOXGHQVWHRQGX M RO DQNH

DQG IRUFHG FRQYHFWLRQ KHDW H[FKDQJHUV DQG ERLOL®B KHDW WUDQV
SULQFLSOHV RI UDGLDWLRQ KHDW WUDQVIHU DUH DOMR TBEHUHG 7KH |
FRPEXVWLRQ FRXUVHV ZHUH FRQFHUQHG ZLWK WRSREBURSPUWRDL R L
OLTXLG DQG JDVHRXV IXHOV 7KH\ DOVR LQYROYHG FRYHUDMEREI EDVLF FRPE
VFLHQFH LQFOXGLQJ WKH SULQFLSOHV RI LJIQLWLRQ DQG IODPH SURSHUWLHV

SHVHDUFK DW WKH 8QLYHUVLW\ Rl 1HZ 6RXWK :DOHV ZIFREPEXNKHLBRQHD RI

DQG ILUH VDIHW\ DQG FHOOXORVLF PDWHULDOV DFARXQWMKEHRU.PHRRG GH
DQG IXQGLQJ DYDLODEOH :RUN RQ IRUHVW OLWWHU HWQHHBQWHER EXVK ILU
ILQDQFLDO DVVLVWDQFH IURP WKH )RUHVWU\ &RPPLVVORIPIRIDIZ 6RXWK

IURP 6XWKHUODQG 6KLUH &RXQFLO 16: ,JQLWLRQ H[SBOQLRBRBOHRQ P

RI IRUHVW OLWWHU DQG DOVR IUHVK VDPSOHYV RI YBULRXPHEHDI®/ ZHUH S
WKH EURDG DLP RI WKH ZRUN QRZ IXOO\ SXEOLVKHG ZDV WR SODFH WKH FRPEX\
IRUHVW PDWHULDOV ZLWKLQ WKH IUDPHZRUN RI WKMUREND ZRUN@RHV 3U
WKHVH PDWHULDOV KDG QRW PDGH IXOO XVH RDMAHRRQEQRSWY/ RI WHDW
WUDQVIHU DQG LIQLWLRQ FULWHULD WKHUHIRUR ERQVICRIDOBUHRRSH
LGHQWLILHG DW WKH RXWVHW RI WKH SURMHFW

%\ PHDQV RI WKH H[SHULPHQWDO UHVXOWV DQG DSSONKBGVRRI RI WKH P
LIQLWLRQ WKHRU\ DQG KHDW WUDQVIHU WR WKHP TERDQWROQW IRVLWH I DWH H[SU
FRPEXVWLRQ RI PDQ\ VDPSOHV RI IRUHVW OLWWHU ZHHYGHMIRHE $V
VKRUW VWXG\ OHDYH SHULRG VSHQW LQ WKH 'HSDUWPHY@Q&I O0DWKHPDW



6WDWLVWLFV DW 0DVVH\ 8QLYHUVLW\ 1HZ =HDODQG GHRA#DRSAKB\@BWHVW

LQ LIQLWLRQ WKHRU\ ZHUH DSSOLHG WR H[SHULMFQMSD/XDHDNY RQ
VDPSOHV 6HPL TXDQWLWDWLYH UDWH HESRWYVKRQOHIERU PDWHULDO
FRPEXVWLIRQGVKH RLO FRPEXVWLRQ ZHUH REWDLQHG $OVR XVH KDV EHHQ PDC
WKH NLQHWLF LQIRUPDWLRQ LQ SUHGLFWLQJWHUQBIOHENDWI YRXHFH RQ
IRUHVW OLWWHU H J D EORE Rl PROWHQ PHWDO |ORPRIMRESIHFIRQ MIRO FDE

D EHG Rl OLWWHU 6XFK DQ RFFXUUHQFH LV EHOHBYBI®WREBXMK/WOHW

LQ $XVWUDOLD LQ  7KH ZRUN RQ FRPEXVWLRQ RI IRUHV\EHPIWHULDOV KDV
SXEOLVKHG FKLHIO\ DV D VHTXHQFH Rl DUWLFOHVLUB GRXQFBUIRI )
DOWKRXJK VRPH Rl WKH HDUOLHU ZRUN ZDV SXEOLVKHG LQ p)XHOT

‘KHQ WKH ZRUN DV RULJLQDOO\ SODQQHG WR LQYHVWLJIJDWH LJQLWLRQ |
PDWHULDOV ZDV FRPSOHWH D VHFRQG SKDVH RI LW \WR\W\HEMAHHDBARILQWR ZL

D IXUWKHU JUDQW IURP WKH )RUHVWU\ &RPPLVVLRQ 7&LXLWKIGROAHUQH
SURSDJIDWLRQ DQG GUHZ RQ IXQGDPHQWDO SULQFLSOHVHBEGHIQOLQJ IODPH V¢
RSHQ IXHO EHGV 6PRXOGHULQJ FRPEXVWLRQ ZDV DOVR WDPDQHG 7KH ZRU
SXEOLVKHG DV D VHULHV RI SDSHUV LQ p-RXUQDO RI )LUH 6FLHQFHVY

%\ UHDVRQ RI D JUDQW IURP WKH $XVWUDOLDQ :RRO &RUSRUDWRERRQ ZRUN UHOF
WKH KDQGOLQJ DQG VWRUDJH VDIHW\ Rl ZRRO IURP WKHHRYKHMPDO SRLQW RI
FDUULHG RXW LQ SHDFWLYLWLHV RI PDQ\ ZRRO VDPSOHV *= JUHDV\ DQX(
VFRXUHG + ZHUH GHWHUPLQHG DQG KHDW WUDQVIBG I HRMXWVWRMIQWY P

ZRUN ZDV FDUULHG RXW HQWLUHO\ LQ WKH 6FKRRO RURRBHRIBGO (QJLQHH
,QGXVWULDO &KHPLVWU\ D VHFRQG ZRRO SURMHFW BRVWRURKQEEQ E\ WKH
'RRO &RUSRUDWLRQ LQYROYHG FROODERUDWLRQ ZLWK PHPEHUV RI WKH 6FKRR
6FLHQFH DW 816: 7KLV SURMHFW ZDV FRQFHUQHG ZLWRI\XRROHAOPDRZLQJ
VWRUDJH LQ SDUWLFXODU WKH UROH SOD\HG E\ PRAVYXUWVLYREKFK \HOO
WLPH WKH SURMHFW EHJIDQ LQ WKHUH ZDV D SUMVMRRXDMHGRQ WK
LQIRUPDWLRQ RQ WKLV %RWK DVSHFWV RI WKH ZRUN RQ YRRV WKH KDQGO!
DQG WKH \HOORZLQJ + DUH QRZ SXEOLVKHG LQ p-RXUQDKRRIO&IMPLFDO 7HF
DQG %LRWHFKQRORJ\Y

2WKHU PDWHULDOV ZHUH H[DPLQHG IRU FRPEXVWLRQVRHEHFADYHW\ DQG LQ
IRU SURSHQVLW\ WR VSRQWDQHRXV FRPEXVWLRQ %RWHKZ2OYWDEOLVKHG D
GHYHORSHG H[SHULPHQWDO PHWKRGV ZHUH DSSOUHG DRDWOGXEBOV VWXG
SHDW KRSV DQG D QXPEHU RI ORZ UDQN FRDOV DQG FRDO GMULYDWLYHV HJ
7KH LQWHUHVW LQ FRDO VZHOOLQJ EHIXQ DW WKiDERUBD® BHVBIDURK
FRQWLQXHG DQG WKH ZRUN RQ WKLV GRQH DW 816: LV QRZ SXEOLVKHG

$ ERRN HQWLWOHG p&RPEXVWLRQ 6FLHQFH 3ULWYEESOHDDZCLIVIAQ
GXULQJ  DQG WKH HDUO\SDUWRI DQG SXEOLVKHTHEENKHG\G

WKRXJK LQWHUQDWLRQDOO\ UHSUHVHQWHG OLOGHPELRPDLRREGH W EH

IRU SXUFKDVH LQ 2FWREHU  7KH ERRN LV LQ VRPH ZD\V DHQEWTRI D

WH[W DQG D FROOHFWLRQ RI HVVD\W RU UHYLHZV DQ&IDXVHMWRQGHG WR E}
SURIHVVLRQDOV DV ZHOO DV WR VWXGHQWV W KQBOSIGMVFRMRSLFV ZKLF
FKHPLVWU\ VWXGHQW PLIKW HQFRXQWHU LQFOXGRQJ DRCHWATD LIQLW
K\GURJHQ R[\JHQ UHDFWLRQ DV ZHOO DV PXFK RI LQWHRRORILWRAXHO WHFK
LQFOXGLQJ FRDO FRPEXVWLRQ 7KH ERRN DOVR KDV D RHIWDEDQW HQYLUF
GLPHQVLRQ 7KHUH KDV EHHQ PDUNHWLQJ RI WKH ERRNSEQDQEH 8. W



$XVWUDOLD ,W KDV UHFHLYHG IDYRXUDEOH LQGHSHERPEXVWERQHZV IURP
H[SHUWV LQFOXGLQJ 3URIHVVRU $ %XUJHVV DW 8QLRQGBRG\ERDOHIH /
3URIHVVRU 6 0 6HQNDQ DW WKH 8QLYHUVLW\ Rl &DOLIRHYLRYBW RV $QJHO
GHFDGH DIWHU LWV LQLWLDO DSSHDUDQFH WKH ERRN LV EHLHQMNFLWHG E\ UHVHL

8OLYHUVLW\ RI $EHUGHHQ $XIJXVW _ SUHVHQW

20H RI WKH SULQFLSDO GXWLHV Rl WKLV SRVWWWR EPIYHORSPEMORI
OHFWXUHV LQ WKH 06F 6DIHW\ (QJLQHHULQJ FRXUVHWS{BHKUQJIDEXDWH

EHHQ PDLQO\ LQ 7KHUPRG\QDPLFV 7KH 06F WHDFKLQIDXIRREGHE UL
SROOXWLRQ VROLG ZDVWH PDQDJHPHQW SURFHVV VDIHW\ DQG ILUH DQG H[SOF

$Q DGGLWLRQDO DFWLYLW\ KDV EHHQ VROH DXWKRUVKLGVWRIVIOMBFRQG ERRI
7RSLFV LQ (QYLURQPHQWDO DQG 6DIHW\ $VSHFWV RI EQRBERIWLRQ 7HF
SXEOLVKHG HDUO\ LQ  E\.+ :KLWWOHV RI &DLWKQHWV\R| YWKHIERRINVK

LV ~ SDJHV DQG WKH FRQWHQWYV | QROXBRIG3SDUWLFXODWH HPLVVLRQV
XWLOLVDWLRQ RI FRDO ZDVWH DQG LQFLQHUDWLRQRURRXMHKRNMB/HV LQFOXC
ZDVWHV 7KH ERRN KDG EHHQ FLWHG D QXPEHU RHWVADAKLQ) WKHDINVXUH

DQG FRQWLQXHV WR VHOO DOPRVW WHQ \HDUV DIWHU LWV UHOHDVH

7KHUH KDV DOVR EHHQ UHVHDUFK LQWR VHOI KHDWLQJ DQGUUBIDEMILY LW\ DORQJ
WR WKDW DW WKH 8QLYHUVLW\ Rl 1HZ 6RXWK :DOHV ID® WIHADWEK LQWR F

$ PDMRU JUDQW ZzDV REWDLQHG IURP WKH 8QLYHUVLW\ IRUDWKH SXUFKDVF
PLFURFDORULPHWHU DQG WKLV LV EHLQJ XVHG \WR \MPSHAWDIYDXU WKH O
KHDW UHOHDVH UDWHV Rl VXFK VXEVWUDWHYV DV SHID\D QBHMIWXPLQRXV
HQGHDYRXUV KDYH DOO OHG WR SXEOLVKHG ZRUN ,GBDEBWHRXODU WKHUR
PDMRU ZRUN RQ LPSURYLQJ WKH FXUUHQW VWDQGDUSBMNINVWVMUIRBHGXUHYV |
WKH SURSHQVLW\ WR VHOI KHDWLQJ RI FRDOV DQGWRDERGHUAKBY WHVW
GHIHFWV ZKLFK KDYH EHHQ LGHQWLILHG DQG WR D WYHWHERQVLGHUDEOH
HOLPLQDWHG DV D UHVXOW RI WKH ZRUN DW $EHUGHBEFHRAMGRRMN ZDV
SXEOLFDWLRQ DV D VHULHV RI DUWLFOHYV LQ p)XRIORDQBULY HRXURDQO

LQ WKH 3URFHVV ,QGXVWULHVY ,Q WKH SXEGIDMNG.YRUKHRRSR WKH QHZ
FRQFHSW RI ykHDW UHOHDVH UDWH DW FULWLFDERWHMUDW DEDDAMPHE UQWLY H
WHPSHUDWXUHY DV D TXDQWLW\ RQ ZKLFK WR EDWRFNGXGPEO UHWWHVW SU
KDYH EHHQ YHU\ PDQ\ LQGHSHQGHQW FLWDWLRQV Rl WKDDWRGN LQ WKH
OLWHUDWXUH

,Q -XO\ D YLVLW ZDV PDGH WR WKH 8QLYHUVLGDG 3ROLWBFQLFD GH 0ODGL
ZKHUH IRXU WDONV RQ FRDO VSRQWDQHRXYV KHDWLQJ ZHWHH RIYHQ WR DQ DX
DFDGHPLFV DQG SRVWJUDGXDWH VWXGHQWV ([SHQVHV KRVYM/ SDLG E\ WKI
LQVWLWXWLRQ LQ ODGULG 7KH WDONV ZHUH SDUWZRWK RPRWVAREHBQRMHFW
IXQGLQJ LQWR FRDO VHOI KHDWLQJ DQG WKH LGHDR.ZDYWKRRXOGHEEDUWLF
EURXIJKW XS WR GDWH ZLWK GHYHORSPHQWV DW S$EHURBKDBI® ZKLFK WKH\
VXEVHTXHQWO\ DSSO\ $ FHUWLILFDWH LQ UHFRJIQMWIIM®Q/ R QEKK/KIRIXU
FRQWULEXWLRQ WKH\ PDGH WR WKH SURMHFW ZDV UHFHLYHG DW WKH FRQFOXV

7KHUH KDV DOVR EHHQ UHVHDUFK ZRUN DW $EHUGHHMHVORMPGRIWKRUH |

KDV OHG WR SXEOLVKHG ZRUN LQ p-RXUQDO RI /RVV BUBURFBIWVIRQ LQ WK
,QGXVWULHV] p-RXUQDO RI )LUH BFLHQFHVY DQG u,QQBOQRYLRQDO -RX
(QJLQHHULQJ 3HUIRUPDQFH %DVHG )LUH &RGHVY ,Q WKHWHRMQGHDYRX



HPSKDVLV KDV EHHQ JLYHQ WR ZD\V LQ ZKLFK ILUH EHRBRLISRUBD@IEH L

LOQWR VRIWZDUH IRU RIIVKRUH ULVN DVVHVVPHQW 7KMUWKDVMORONVR EHHQ
ZRUN SDUWO\ LQ DVVRFLDWLRQ ZLWK D FROODERUDWRIBSRRAVKHRES LQWR IOD
RUJDQLF OLTXLGV 7KHUH GR DSSHDU WR EH LQ WHQRANDQBIWG UHIHU
QXPEHU RI UHFRUGHG IODVK SRLQWYV IRU LPSRUWDQW.FZE&GHPLKVEEG RUIDQ
ZKLFK DUH QRW FRUUHFW VRPHWLPHV HUULQJ RQ WKHWDHIDHERXV VLGH
FRUUHFWLRQV WR WKHVH KDYH EHHQ UHSRUWHG DV D UHVXOW RI WKH $EHUGH|

$ IXUWKHU UHVHDUFK DFWLYLW\ VKDUHG ZLWK PHRBNBM@GRMRKBOBERW
DQG 6RLO 6FLHQFH DW WKH 8QLYHUVLW\ RI $EHUB Y HARSPHQ/\RKD
GLUHFW ILUHG VWHDP JHQHUDWRU IRU WKH GLIALMZRWNRZKRFKRLD
QRZ FRPSOHWH UHFHLYHG IXQGLQJ IURP WKH OLQLVWWH\) RYKIHULAXOWX
DQG )RRG 7KHUH KDV DOVR EHHQ IXQGHG UHVHDUGK Q@MW R QSO DNAMIBY
LQ FROODERUDWLRQ ZLWK ZRUNHUV DW :HVW 9LUJLQLD 8QLYHUVLW\

'XULQJ D WKLUG ERRN ZDV ZULWWHQ HQWLWOHG/|RKEKBIWRDFD SOH
6FLHQFHV DQG WKHLU $SSOLFDWLRQ WR (QJLQHHVKBIT E\WIRDQ\VSRED!
:KLWWOHV 3XEOLVKLQJ &DLWKQHVV DQG &5& 3UHVV BRFDGDRVRQ )ORUL

7KH FRQWHOQWV LQFOXGH WKH )LUVW 6HFRQG DQ®I 7KLUG /DZV
7KHUPRG\QDPLFV VWHDP F\FOHV DQG DQ LQWURGXFWLRQ WR VWDW
WKHUPRG\QDPLFV 7KH ERRN FRQWLQXHV WR VHOO DQG KEDS D VSHFLDO F
HGLWLRQ IRU WKH ,QGLDQ PDUNHW ZDV SXEOLVKHG E\ 5SHSOLND /WG

$ IRXUWK ERRN HQWLWOHG p+\GURFDUERQ 3URFHVV 6IDIKBAGNVHRQKU
3URIHVVLRQDOVY ZDV ZULWWHQ LQ (WHQGLQJ WR DSSUR[LPDWHO\
SDJHV WKH ERRN LV DYDLODEOH LQ 86 3HQQZHOO D®&BWLRWWOHV
6DOHV KDYH EHHQ VWURQJ DQG WKH ERRN LV HV\UDBUDQKIMLIA WHRDI DV
7KH FRQWHQWYV RXWOLQH LV

JRUHZRUG E\'U ' 20DQGHU *RRGULFK &RUSRUDWLRQ
3UHIDFH
&KDSWHU  %DFNJURXQG WR WKH RLO DQG JDV LQGXVWU\
&KDSWHU +\GURFDUERQ OHDNDJH DQG GLVSHUVLRQ
&KDSWHU &RPEXVWLRQ EHKDYLRXU RI K\GURFDUERQV
&KDSWHU 3K\VLFDO RSHUDWLRQV RQ K\GURFDUERQV DQG DVVRFLDWHG KD]C
&KDSWHU &KHPLFDO RSHUDWLRQV RQ K\GURFDUERQV DQG DVVRFLDWHG KD]
&KDSWHU 6RPH UHOHYDQW GHVLJIQ SULQFLSOHV
&KDSWHU 6RPH UHOHYDQW PHDVXUHPHQW SULQFLSOHV
&KDSWHU  2IIVKRUH RLO DQG JDV SURGXFWLRQ
&KDSWHU +D]DUGV ZLWK SDUWLFXODU K\GURFDUERQ SURGXFWV
&KDSWHU  7R[LFLW\ KD]DUGV
&KDSWHU 6DIH GLVSRVDO RI XQZDQWHG K\GURFDUERQ
&KDSWHU O0HDQV RI REWDLQLQJ K\GURFDUERQV RWKHU WKDQ IURP FUXGH RLC
UHODWHG VDIHW\ LVVXHV

$SSHQGL[ 7KH &DQYH\ DQG 5LMQPRQG 6WXGLHV
6ROXWLRQV WR QXPHULFDO SUREOHPV
6HOI WHVW TXHVWLRQV



7KH ERRN KDV UHFHLYHG JRRG UHYLHZV LQ SHULRGLFDB{M®S LQFOXGLQJ |
L&RPEXVWLRQ DQG )ODPHY DQG p-RXUQDO RI )LUH 6FDERREOMRORRPIS
HQWLWOHG p1XPHULFDO ([HUFLVHV LQ +HDW 7UDQMHERQGMHWEURF
3DUDGLJPY ZDV SXEOLVKHG DW WKH YHU\ EHILQQLQJ Rl EV:NYRRVOHV 7K
KDV VROG ZHOO

$ VLIWK ERRN HQWLWOHG pl1XPHULFDO ([HUFLVAVLEQ YQUHCRIHRWIGR

ZDV SXEOLVKHG LQ PLG W LV LOQOWHQGHG IRU DQM&S BRWXLBQGRU

QHZ HQWUDQWYV WR WKH ILUH SURWHFWLRQ SURIRYYALRQ@ KXKRQEUHHEHUH
RUGHUV IRU WKH ERRN LQ DGYDQFH RI LWV SXEOLFDWMRMH § UNVHAWK ERRN
KDYH D FR DXWKRU ZDV SXEOLVKHG LQ -XQH (QWLWOREHQBR@GRQDU\ RI
(QHUJ\Y LW KDV 8. DQG 86 SXEOLVKHUV ,QLWLDO VDOHV DUH YHU\ VWURQJ LQG!

/HHGV '6F GHJUHH
Q -XO\  WKH GHJUHH RI 'RFWRU RI 6FLHQFH ZDV UHFH{LSEIGHIBRPLWK

RI /HHGV 7KH EDVLV Rl WKH DZDUG ZDV SXEOLVKHG ZRUKHUMERIWANVHG
WKUHH H[WHUQDO H[DPLQHUV DQG WZR LQWHUQDO BIDELGHELYIRGS WKH 1L
ZDV WDNHQ E\ WKH 8QLYHUVLW\{V +LJKHU 'RFWRUDWHYV &RPPLWWHH

6XSSOHPHOWDU\ ,QIRUPDWLRQ

OHPEHUVKLS RI (GLWRULDO %RDUGV

Q ODWH  DQ LQYLWDWLRQ WR MRLQ WKH (GLWRULDO $G®DZRRI %RDUG RI -
)LUH 6FLHQFHV ZDV UHFHLYHG DQG DFFHSWHG 7KH LQYLWBWERGRDY PDGH E\ W
LQ &KLHI 7KH -RXUQDO LV SXEOLVKHG HYHU\ WZR PRYDVODBQIS RQOLQH

Q DQ LQYLWDWLRQ WR EH D p&RQWULEXWLQJ (GLWR@DRI MRUSDRIHVV
1,QWHUQDWLRQDO )LUH )LIKWHUY ZDV DFFHSWHGE XROV\BHHIE RQLFRD 8V

LQ KDUG FRS\ DQG RQOLQH DQG KDV D ZLGH GLVWULEXBURGHNREYW LU
H[SHUWV /DWHU D VLPLODU UROH ZDV DFFHSWHG LQ UHQIIRGLRO GESKH VLVWH
3DFLILF )LUH ODJD]LQHY

OHPEHUVKLS RI SURIHVVLRODO ERGLHV
&RPEXVWLRQ ,QVWLWXWH VLQFH OHPEHU RI WKH &RAHWWHH RI
$XVWUDOLD 1HZ =HDODQG 6HFWLRQ Rl WKH ,QVWLWXWH

5R\DO $XVWUDOLDQ &KHPLFDO ,QVWLWXWH VLQFH

(QHU ,QVWLWXWH IRUPHUO\ ,QVWLWXWH RI (QHUJ\ 8. WMIQFH ZL
DVVRFLDWHG &KDUWHUHG (QJLQHHU HQUROPHQW

,QVWLWXWH RI 3K\VLFV VLQFH ZLWK DVVRFLDWHGE KRV H@HBEE BRWL
$OVR DVVRFLDWHG &KDUWHUHG 6FLHQWLVW HQUROPHQW VLQFH $XJXVW

1DWLRQDO )LUH 3URWHFWLRQ $VVRFLDWLRQ VLQFH
$PHULFDQ &KHPLFDO 6RFLHW\ VLQFH

$PHULFDQ $VVRFLDWLRQ IRU (QILQHHULQJ (GXFDWLRQ VLQFH
FRQW



QVWLWXWLRQ RI &KHPLFDO (QJLQHHUV 8. )HOORZ VLQFHHG  &KDUWHU
(QYLURQPHQWDOLVW HQUROPHQW WKURXJK WKH pJUDQGIEHSRWO0] VFKHPH

7KH 5R\DO 6RFLHW\ Rl &KHPLVWU\ 8. )JHOORZ VLQFH

1HZFRPHQ 6RFLHW\ IRU WKH BWXG\ Rl WKH +LVWRU\ RIHFHBRIBRIDQG 7
/JRQGRQ OHPEHU VLQFH

,QVWLWXWLRQ RI')LUH (QJLQHHUV 8. )JHOORZ VLQFH
SR\DO 6RFLHW\ RI OHGLFLQH 8. )JHOORZ VLQFH

SURIHVVLRODO YLVLWV RYHUVHDV

6XFK YLVLWV KDYH LQFOXGHG RQH WR WKH 8QLYHWYLW\ WROLFKLJDQ L
SDUWLFLSDWH LQ WKH WK ,QWHUQDWLRQDO 6\PSRVLXWRWERAEXGWLRQ ZL
Rl D &RPEXVWLRQ ,QVWLWXWH WUDYHO JUDQW $ VLPLODWHBIDR®RV LQ  ZDV >
WUDYHO IURP $XVWUDOLD WR 1HZ =HDODQG WR SDUWIHREKWWH RQ D UHJLRQDC
PHHWLQJ ,Q -DQXDU\ D WULS ZDV PDGH WR 1HZ =HDODQG ZLWK 816:
IXQGLQJ IRU GLVFXVVLRQV ZLWK SHUVRQQHO DW WKHDRRUDBNVROQWBHK 2

1HZ =HDODQG :521= LQ &KULVWFKXUFK 7KH ORQJHU WHD®DAEGE HRU
FROODERUDWLRQ ZLWK PDWKHPDWLFLDQV DW ODVVH\ 8QLYHQ@QVLW\ KDV DOUI
GHVFULEHG

,Q 2FWREHU D ZHHN ZDV VSHQW DW WKH 8QLYHUVLW\ RI (RQWDQD ZKHUH

VHPLQDU RQ ZRRG FRPEXVWLRQ ZDV JLYHQ $ IROORZ XS VHPLKRBU ZDV JLYHQ DV

QHDUE\ ,QWHU ORXQWDLQ )LUH /DERUDWRU\ 7ZR RYHUVHDW WQILSV ZHUH PDCG
7KH ILUVW LQ -XO\ WKDW \HDU ZDV WR WKH WK ,QWHWIFNIRYDO &RQIHU

J)LUH 6DIHW\ LQ &ROXPEXV 2KLR $Q LQYLWHG SDSHU 2Q% SYHOHKHES

LQ WKH 3URFHHGLQJV YROXPH $ WUDYHO JUDQW ZDV RERMDOQHG IURP WKE

6RFLHW\ ,Q 6HSWHPEHU D WULS zZDV PDGH WR WKH 8QLYHUVLW\ RI Wi

LWZDWHUVUDQG -RKDQQHVEXUJ 6RXWK $IULFD ZLWK WKHOOMWE RI D WUDYHC

IURP WKH 5R\DO $FDGHP\ RI (QILQHHULQJ $ VHPLQDU RQ FRID® UHDFWLYLW\

SUHVHQWHG DQG WKLV ZDV DWWHQGHG E\ UHSUHYERWRWIDNHYHOORFDO

DV E\ PHPEHUV RI WKH 8QLYHUVLW\ $Q DEVWUDFWRWSBKEOYBRIQGBUQ

DGYDQFH LQ &KHPLFDO 3URFHVVLQJ 6RXWK $IULFD

7KH YLVLW WR 6SDLQ LQ -XO\ KDV DOUHDG\ EHHQ GHS\AMBIHHEHE RQ 6

WKH VDPH \HDU D WULS zZDV PDGH WR 6ZHGHQ IRU WKHLJIUSRVH RI YLVI
7KHUPRPHWULF WKH PDQXIDFWXUHUV RI WKH PLFURRIORWPAYHIU LQ
8QLYHUVLW\ RI $EHUGHHQ ([SHQVHV ZHUH SDLG E\ 7K-NVPRRHRXULF

 7KH YDVW PDMRULWA Rl JHOORZV RI WKH 5R\DO 6RFLHW\ RIDDHGLFLQH KL
EDFNJURXQG LQ PHGLFLQH GHQWLVWU\ RU YHWHWKBIDU\ MFSHENH\ERG LQ

WKH UHJXODWLRQV IRU SHUVRQV IURP RWKHU EDFNBICGRXGGVLMRMEB®IOHFW
DSSURDFK ZDV E\ WKH 6RFLHW\ LWVHOI RQ WKH EDVLV RWIAIGHOLRQRZQ DF
KHDOWK DQG VDIHW\ PDWWHUV



SUHVHQWDWLRQ WR VFLHQWLILF VWDII DW WKH FRABOOS SOM-DWHRQND ZKL
Rl PLFURFDORULPHWU\ GHYHORSHG DW $EHUGHHQ ZHUH GHVFULEHG

2QH SURIHVVLRQDO RYHUVHDV WULS ZDV PDGHLQ  WR 6B&HUYDQFLVFR IRU
,QWHUQDWLRQDO &RQIHUHQFH RQ )IZIMVKDSBMXHUVLWA Rl $EHUGHHQ
IXQGLQJ ,Q -DQXDU\ D WULS ZDV PDGH WR +RQJ .RQJ IRU WKH 6\PSRVLXP
RQ (QHUJ (QILQHHULQJ LQ WKE&HQWXU\ ZLWK 5R\DO $FDGHP\ RI
(QIJLQHHULQJ IXQGLQJ $ SDSHU ZDV SUHVHQWHG DWW HDWK/ ROWKEVH H

D VHFRQG YLVLW WR &ROXPEXV ZDV PDGH IRU WKH SXUSRVH RI SDUWLFLSDWL
FRQIHUHQFH LQ WKH VDPH VHULHV DV WKH  RQFLAQ 72RKEDEMRY +
RQH RQ IODVK SRLQWV DQG WKH RWKHU RQ RIIVKRUFRQUHVBXWAG Z8IUH
'HFHPEHU D WULS ZDV PDGH WR 'DOODV IRU WKH SXUSRDENRIRQYLQJ D W
WHPSHUDWXUH PHDVXUHPHQW LQ FRPEXVWLRQ 7KL\RZDD@WHIGAEHWLQJ
$670 DQG WKH SDSHU SUHVHQWHG KDV EHHQ SXEGKDSMEHUDRI RQH
$670 WBSHFLDO 7HFKQLFDO 3XEOLFDWLRQY ,Q OD\  DHED@MNKHHQWLWO
GHYHORSPHQW RI IXHO SURGXFWLRQ DQG XWLOLVIVEXRDQOWHEH )DU (DV
FHQWXU\T ZDV JLYHQ DW WKH $VLDQ 8QLYHUVLW\ RIGRORQAELDRERDHFK
%XUL 7KDLODQG $ WULS WR ,QGLD ZDV PDGH LQ JHEUXDXIVSRIWRURNKH S
SDUWLFLSDWLRQ ' Q81\(E&2 &RQIHUHQFH RQ (QJLQHHULQJ (GXFDWLRQ $
WUDYHO JUDQW IURP WKH 5R\DO $FDGHP\ RI (QILQHHULQJ ZDV REWDLQHG WR:
WKH H[SHQVHV ,Q 0D\ D YLVLW ZDV PDGH WR 7REDJR ZKHUH WZR SDSHUV ZHU
SUHVHQWHG DW DQ LQWHUQDWLRQDO FRQIHUHQFHGUIRERERXVED JDV  $WWHC
LQYLWDWLRQ DQG IXOO H[SHQVHV ZHUH PHW E\ WKNHRRQIHIRFOIFRI RUIDQL
WKH SRLQWV UDLVHG LQ WKH WZR SDSHUV ZHUH) BQADWAWHEOXSRQ L
SROLWLFDO DQDO\WW :DOWHU &RSSLQ LQ p7REDJR 1HZVY

,Q 1RYHPEHU D YLVLW WR $UPHQLD ZDV PDGH IRU WKH SXUSRVH RI
SDUWLFLSDWLRQ LQ WKH IRUP RI D SOHQDU\ OHMWXIR)DADARD LQMABA

KHOG WR PDUN WBHUWKGD\ Rl WKH HPLQHQW FRPEXVWLRQ VFLHQWLVW 3URI §
OHU]JKDQRY

&ROVXOWLQJ
&RQFXUUHQWO\ ZLWK WKH DSSRLQWPHQW DW WKH 8QNKHD®QEW\ Bl 1HZ 6RX

FHUWDLQ DPRXQW RI FRQVXOWLQJ ZRUN ZDV XQGHUWDREQ LTKWRRQVXOWLQ
DUHD RI ILUH DQG H[SORVLRQ &OLHQWV LQFOXGHG ORGVDQILRLHYWUDOLD
1HZVSULQW 0LOO DQG WKH 16: 3ROLFH $UVRQ 6TXDGQ $RCEBHOMBEHDT
FOLHQWV KDYH LQFOXGHG WKH *RRGULFK &RUSRUDWLRQ 6KHOO ,QWHUQDWLR

8QGHU WKH KHDGLQJ p&RQVXOWLQJY ZLOO EH [MYRUNAISG\WQRONNG FEQH RI
DERXW VL[ VSHDNHUV DW WKH 6FRWWLVK (QHUJ\ 'D\ KWOEREWH AMJOLDPHQ
(GLQEXUJKLQ  $ WDON HQWLWOHG p6RPH LVVEMBQG BHEMISTZLWK
VSHFLDO UHIHUHQFH WR WKH 1RUWK 6HDY ZDV JLYHQLPBG ZD3QZHOO UHFH
LQYLWDWLRQ WR EH RQH DXWKRU DORQJ ZLWK 6 6DOWHU DQG . ODF*UHJRL
IRUPDO UHSRUW DULVLQJ IURP WKH PHHWLQJ ZDV DFFHEQWGWTHIE UHSRUW
L6FRWWLVK (QHUJ\ SHYLHZ 6FRWODQGTV 2SSRUWXQLWOHSFRWORZQ@TV &KDO
ZLGHO\ GLVFXVVHG DQG UHFHLYHG PXFK PHGLD DWWHQWLRQ



((WHUQDO H[DPLQLOJ DW WKH 8QLYHUVLW\ Rl 6KHIILHOG

QPLG DQ LQYLWDWLRQ WR EH WKH HWHUQDO H[DP{@HGHRUNYKH 06F

LQ 3URFHVV 6DIHWA DQG /RVV 3UHYHQWLRQ DW WK H ISQREHRY VR IUBHHH

\HDU SHULRG ZDV UHFHLYHG DQG DFFHSWHG 7KLV LQYR@YHV DSSURYL
H[DPLQDWLRQ SDSHUV LQ DGYDQFH DV ZHOO DV DWWHQGLQHUMPQXDOO\ DQ
PHHWLQJ DW 6KHIILHOG DQG PDNLQJ D UHSRUW ROHWKR WKBUFHQFVRIDY
8QLYHUVLW\ DXWKRULWLHV

%URDGFEDVWV
7KH IROORZLQJ EURDGFDVWV KDYH EHHQ PDGH

JHEUXDU\  %%& 5DGLR 6FRWODQG LQWHUYLHZ RQ D IDWDO ILUH DW D UHVLGI
KRPH IRU WKH HOGHUO\ LQ 6FRWODQG

SXIXVW  %%& :RUOG 6HUYLFH LQWHUYLHZ RQ WZR UHILQHU\ ILUHV ZKLFK KDC
RFFXUUHG LQ WKH 86 WKDW ZHHN DQG RQ VDIHW\ VWDQGDUGV JHQHUDOO\ LQ V
JDV LQGXVWU\

'HFHPEHU %%& 1HZV D OLYH WHOHYLVLRQ LQWHUYLHZ RQ WKH %XQFHILHO(
GHSRW H[SORVLRQ ZKLFK KDG WDNHQ SODFH HDUOLHU WKDW GD\

JHEUXDU\ %%& 5DGLR :DOHV D OLYH LQWHUYLHZ RQ DQ H[SORVLRQ DW DQ
RIIVKRUH JDV VWRUDJH IDFLOLW\ ZKLFK KDG RFFXUUHG OHVV WKDQ DQ KRXU F

h $XIXVW  %%& 5DGLR 6KHWODQG DQ LQWHUYLHZ RQ WKH IXHO XVH RI FDUGE
ZDVWH LQ ZKLFK WZR FROOHDJXHV DOVR SDUWLFLSDWHG

thEXIXVW  LQWHUYLHZV FRQFHUQLQJ WKH pOLTXLG H[SORVLYH{ WKUH

+HDWKURZ $LUSRUW RQ %%& 5DGLR  WKH $XVWUDOLDQ %URDGFDVWLQJ &RPP

LEUHDNIDVW WLPH UDGLRY %%& :RUOG 6HUYLFH DQG %%& :HVW 0LGODQGV 5D
$OVR D IHDWXUH RQ WKH %%& ZHE VLWH

JHEUXDU\  OLYH LQWHUYLHZV WZR RQ GLIIHUHQW GD\V IRU 6N\ 7HOHYLVLR
DERXW OHWWHU ERPEV DQG RQH RQ WKH VDPH VXEMHFW IRU WKH /RQGRQ %UF
&RPSDQ\ /%& $OVR D UHFRUGHG LQWHUYLHZ RQ OHWWHU ERPEV IRU ,71 XVHG

PDQ\ UDGLR VWDWLRQV $OVR OLYH LQWHUYLHZV RQ WKH VDPH WRSLF RQ %%& '
RQ %%& 5DGLR 1HZFDVWOH

ODUFK  OLYH LQWHUYLHZV RQ %%& 5DGLR  %%& 5DGLR 6FRWODQG p*RRG
ORUQLQJ 6FRWODQGY DQG %%& 5DGLR RQ FRQWDPLQDWHG SHWURO $OVR W
EURDGFDVWY RQ WKH VDPH PDWWHU D UHFRUGHG RQH RQ %%& 6L[2 &ORFN 1H
D OLYH RQH RQ %%& 1HZV

FRQW



$SULO D UHFRUGLQJ IRU ,QGHSHQGHQW 5DGLR 1HWZRUN RQ D IDWDO DFFLGF
WKH 1RUWK 6HD RLO LQGXVWU\ WKH SUHYLRXV GD\ VXEVHTXHQWO\ IRUZDUGHG!
UDGLR VWDWLRQV $ OLYH UDGLR EURDGFDVW IRU /RQGRQ %URDGFDVWLQJ &RP.
OLYH 79 RQH IRU %%& 1HZV DERXW WKH VDPH PDWWHU DOVR UHFRUGHG EURL
IRU 6FRWWLVK 7HOHYLVLRQ DQG WKH $EHUGHHQ UDGLR VWDWLRQ p1RUWK 6F

" XQH OLYH LQWHUYLHZ IRU 6N\ 79 RQ DQ H[SORVLYH GHYLFH IRXQG LQ FHQ\
JRQGRQ WKDW PRUQLQJ $OVR D OLYH LQWHUYLHZ RQ %%& 1HZV RQ WKH VDI
PDWWHU

"_XO\ UHFRUGHG LQWHUYLHZ IRU 6FRWWLVK 7HOHYLVLRQ RQ DQ H[SORV!I
LQFLGHQW DW *ODVJRZ $LUSRUW WKH SUHYLRXV GD\

™ _XO\ UHFRUGHG LQWHUYLHZ IRU 6WDU 5DGLR %ULVWRO RQ WKH KD]DUG
K\GURJHQ SHUR[LGH DIWHU SHUVRQV LQ %ULVWRO KDG EHRQ BUUHVWHG LQ SF
WKDW VXEVWDQFH
"M$XIXVW  OLYH LQWHUYLHZ IRU %%& 5DGLR OHUVH\VLGH RQ D IDWDO YHKLFO
LQ /LYHUSRRO WKDW GD\

[LVW RI SXEOLFDWLRQV EHJLQV RQ WKH IROORZLQJ SDJH




3XEOLFDWLRQV E\ - & -RQHV

%RRNV
-RQHV -& P&RPEXVWLRQ 6FLHQFH 3ULQFLSOHV DQG SSUDFWLFHY

OLOOHQQLXP %RRNV 6\GQH\

6XSSOHPHQW WR WKLV ERRN -RQHV -& 6XSSOHPHQW SFRHRRREXVWLRQ

3ULQFLSOHV DQG 3UDFWLFH SS OLOOHQQLXP %RRNV 6\GQH\

-RQHV -& HP7RSLFV LQ (QYLURQPHQWDO DQG 6DIHW\ $VSHRIVROQRI &RPEXV
7THFKQRORJ\Y SS :KLWWOHYV 3XEOLVKLQJ &DLWKQHVV

-RQHV - & p7KH 3ULQFLSOHV RI 7KHUPDO 6FLHQFH\SSQIG-DVKEHRQ WR
(QILQHHULQJY SS :KLWWOHV 3XEOLVKLQJ &DLWKQIBUWVDPERERE:

5DWRQ *?

6XSSOHPHQW WR WKLV ERRN -RQHV - & H6ROXWLRQV StRRROGIVHIREI pp7KH
7KHUPDO 6FLHQFHV DQG WKHLU $SSOLFDWLRQ WRS&JILGHWMITHYTT
3XEOLVKLQJ &DLWKQHVV DQG &5& 3UHVV %RFD 5DWRQ

-RQHV -& p+\GURFDUERQ 3URFHVV 6DIHW\ $ 7H[W IRU 6WXGHQWV DQ
3URIHVVLRQDOVY [LL  SS :KLWWOHV 3XEOLVKLQJ &DLWKQHVV
86 (GLWLRQ SXEOLVKHG E\ 3HQQZHOO 2NODKRPD

‘RQHV - & u1XPHULFDO ([HUFLVHV LQ +HDW 7UDQVIHU LA® 6BGURFDUE
3DUDGLJP] SS :KLWWOHV 3XEOLVKLQJ &DLWKQHVV

-RQHV - & pIXPHULFDO ([HUFLVHV LQ )LUH S3URWHFWIRQLQJILSIHHHUL
'KLWWOHYV 3XEOLVKLQJ &DLWKQHVV

-RQHV - & 5XVVHOO 19 pLFWLRQDU\ RI (QHUJ\ DQG )XHOVY WSHBV:KLW
3XEOLVKLQJ &DLWKQHVV DQG &5& 3UHVV %RFD 5SDWRQ

%RRN &KDSWHUV

-RQHV - & p7KH 6FLHQFH RI O9LFWRULDQ %URZQ &RDO RSMMUNHAWXAUBQGU
&RQVHTXHQFHV IRU 8WLOLVDWLRQY 5% 'XULH (G &K p3SRO\WLVY
%XWWHUZRUWK +HLQHPDQQ 2[IRUG

-RQHV -& p6XIIHVWLRQV WRZDUGV LPSURYHG UHOLDELOLW\ RI WKHUPR
WHPSHUDWXUH PHDVXUHPHQWV LQ FRPEXVWLRQ WRQNWHURBORVLXP
OHDVXUHPHQWYV 7KH )RXQGDWLRQ RI )LUH 6WDQGDUGWFKQLEBBFLDO 7H
3XEOLFDWLRQ $670 3KLODGHOSKLD

-RXUQDO $UWLFOHV
-RQHV -& *UD\ %) 6XUIDFH FRORQ\ JURZWK LQ D FRQWUROOHG QXWULL
HQYLURQPHQW , 7KH H[SRQHQWLDO ODZ OLFURELRYV

FRQW

? $Q 1,QGLDQ 5HSULQWY RI WKLV ERRN IRU VDOH RQO\ LQ ,QGLD 3DNLVWDQ %DQ
DQG 6UL /DQND ZDV SXEOLVKHG E\ 5SHSOLND 3UHVV LQ



‘RQHV -& *UD\ %) 6XUIDFH FRORQ\ JURZWK LQ D FRQWUROOHG QXWULF
HQYLURQPHQW ,, 7KH HIIHFW Rl HWKDQRO OLFURELRV

‘RQHV -& *UD\ %) 6XUIDFH FRORQ\ JURZWK LQ D FRQWUROOHG QXWULF
HQYLURQPHQW ,,, 'HSHQGHQFH RI WKH JURZWK FRQWWERGF RQVILXIVUILRIQ
OLFURELRV

*UD\ %) -RQHV -& &ULWLFDO EHKDYLRXU LQ FKHPLFDOGWYHBFWLQJ V\VW
/D\HUHG PHGLD LQ WKH 6HPHQRY DSSUR[LPDWLRQ &RPEXVWLRQ DQG )ODPH

*UD\ %) -RQHV -& &ULWLFDO FRQGLWLRQV LQ FKHPLRBG®PYHDFWLQJ V
&RPEXVWLRQ DQG )ODPH

‘RQHV -& *UD\ %) ,QKLELWLRQ Rl DFHWDOGHK\GH FRRO I9BRRQ &RPEX
DQG )ODPH

*UD\ %) *ULIILWKYV -) -RQHV -& 4XDOLWDWLYH DVSHFWWRRGHWK\OHQH
R[LGDWLRQ LQ D ZHOO VWLUUHG IORZ UHDFWRU )XHO

*UD\% ) -RQHV-& 7KH KHDW UHOHDVH UDWHV DQG FRRIDGBRY®HRI DFHW
R[LGDWLRQ LQ D FRQWLQXRXV VWLUUHG WDQN UHDRFWRBH&RPEXVWLRQ DQG

‘RQHV -& %URZQ FRDO GHYRODWLOLVDWLRQ +HUPDQ 5HVHDUFK /DERUI
6FLHQFH 5HSRUW 6 (& 9 -RXUQDO

-RQHV -& 6RPH DVSHFWV RI WKH FKHPLVWU\ RI 9LFWRUDNDQ EURZQ FRD
5%$&, &KHPLVWU\ 5HVRXUFH %RRN &/ )RJOLDQL (G

-RQHV - & 6WDF\:2 8VH RI WKH 3\URSUREH LQ S\URO\VLV H[SKHOPHQWV

BWDF\ :2 -RQHV -& 7KH VZHOOLQJ DQG DGVRUSWLRQ FKRUDFWHULVWLF
9LFWRULDQ EURZQ FRDOV )XHO

‘RQHV -& 7KHUPRNLQHWLF RVFLOODWLRQV LQ RUJDQLFRERPSRXQG R[LGL
&KHPLVWU\ LQ $XVWUDOLD

‘RQHV -& 'HWHUPLQDWLRQ RI VDIH VWRFNSLOLQJ SUBFWUIEEUHRU FRP
VROLGV E\ ODERUDWRU\VFDOH WHVWV LQYLWHG SRSHULRKHFERFDO (QJL
$XVWUDOLD

-RQHV -& 5DM 6& 7KH VHOIKHDWLQJ DQG LIQLWLRQ REYHYHWDWLRQ GH
JXHQ_

-RQHV -& 5DM 6& 7KH VHOI KHDWLQJ DQG LIQLWLRQ ROGRSWKRXUQ
QVWLWXWH RI %UHZLQJ
FRQW



-RQHV - & 7KH VHOI KHDWLQJ RI ZRRO DQG LWV FRQIRURUMARVR LIQLWLRQ
‘RRO 7THFKQRORJ\ DQG 6KHHS %UHHGLQJ

‘RQHV -& 5DM 6& 7KH SURSHQVLW\ WR VHOI KHDWLQG FRBRODU GULH
VOXUU\ )XHO

-RQHV - & 'MDNDULD 5 2QJ+ 6HOI KHDWLQJ DQG FULWMLRRGDMILRDWVK
RI D 6RXWK ,VODQG OLJQLWH 1HZ =HDODQG -RXUQDQ Rl 7HFKQRORJ\

5DM 6 & -RQHV -& 6HOIKHDWLQJ LQ WKH R[LGDWLRQ RLQODWIXIRPO PDWHU
)LML 1HZ =HDODQG -RXUQDO RI 7THEKQRORJ\

-RQHV -& 'MDNDULD 5 6HOI KHDWLQJ RI ZRRO 1HZ =HDODQG -RXUQDO RI
7HFKQRORJ\

‘RQHV - & 7KH R[LGDWLRQ RI SHDW DQG LWV WKHUPDO ERRBOSDQLPHQW
RI &KHPLFDO 7HFKQRORJ\ DQG %LRWHFKQRORJ\

-RQHV - & 5DKPDWL + 7KH VHOI KHDWLQJ DQG LIJQLWLRGREYHIHWDWLRQ
$XWKHQWLF OLWWHU VDPSOHV )XHO

-RQHV -& 7KH VHOI KHDWLQJ DQG LIQLWLRQ Rl YHIHWBMDWRQ GHEULV |,
WUDQVIHU PHDVXUHPHQWYV )XHO

-RQHV -& DNH *& OHDVXUHG DFWLYDWLRQ HQHUJLHV RI LIQLWLRQ RI VR(
PDWHULDOV -RXUQDO RI &KHPLFDO 7HFKQRORJ\ DQG_%LRWHFKQRORJ\

‘RQHV - & %ULGJHV 5* 5DKPDWL + )RZOHU' 9RUDVXUD\DNDUQW - 7KH
VHOI KHDWLQJ DQG WKHUPDO LIJQLWLRQ SURSHQWWWYHRI IRBXUQDIORRU OL
)LUH 6FLHQFHV

‘RQHV - & /XFLHQ) 4XDQWLWLHV UHOHYDQW WR WA RDIDGOMDJ VDIH
ZRRO -RXUQDO RI &KHPLFDO 7HFKQRORJ\ DQG %LRWHFKQRORJ\

-RQHV - & $Q DSSUR[LPDWH UDWH H[SUHVVLRQ IRU WKHDPRPESOM/LRQ RI
RI IRUHVW OLWWHU -RXUQDO RI )LUH 6FLHQFHV

‘RQHV -& 9DLV 0 )DFWRUV LQIOXHQFLQJ WKH VSRQWIRHFRE KHDWLQJ
UDQN FRDOV -RXUQDO RI +D]JDUGRXY 0DWHULDOV

-RQHV -& &RPPHQW RQ 7KH HIIHFW RI SUH KHDWLQJ RI 2ZRRRBQRQ LJQL
WHPSHUDWXUH RI ZRRG FKDU E\) < +VKLHK DQG * 1 5LFKDV@G\/RERPES
JODPH_

FRQW



-RQHV - & %RRWKHU 0 %URZQ 0 2Q WKH VROYHQW LQGRFBRZX/ZHOOLQJ
UDQN FRDOV -RXUQDO RI &KHPLFDO 7HFKQRORJ\ DQG _%LRWHFKQRORJ\

-RQHV - & :DNH *& 5DKPDWL + 7KH XQSLORWHG LIQLWLRQ R (XFDO\SWX
OHDYHV WUHDWHG DV D SDUDOOHO UHDFWLRQ V\VIHHPFHRXUQDO RI )LUH 6F

‘RQHV -& 7KH HPLVVLRQ Rl QLWURXV R[LGH E\ EXUQLEULRGNVVD PDW
NLQHWLF YLHZSRLQW -RXUQDO RI)LUH 6FLHQFHV

‘RQHV - & +XJKHV.& :HDULQJ+ 2Q WKH DFWLRQ RI ZHWWLQVKHHQWV LQ
HWLQFWLRQ RI ZRRG ILUHV -RXUQDO RI)LUH 6FLHQFHV

-RQHV - & $ QRYHO DSSURDFK WR WKH HVWLPDWLRQ RI RRFRXN®LRQ UDWHV
IXHOV -RXUQDO RI &KHPLFDO 7THFKQRORJ\ DQG %LRWHFKQRORJ\

-RQHV - & &RPEXVWLRQ Rl )RUHVW O0DWHULDOV $XVW/ODIR]DQHFLHQF

‘RQHV - & *UD\ %) 5DKPDWL + ([SHULPHQWDO VLPXODWLRQIENVWKH LQI
VODE LQ WKHUPDO LIQLWLRQ -RXUQDO RI &KHPLFDO 7THFKQRORJ DQG %LRW

-RQHV -& B5DKPDWL+ 'R7'+ 7KH WKHUPDO LIQLWLRQ RXORYQRFHOO
LQ LQILQLWH VODE DQG FXELF JHRPHWULHV -RXUBIBRQGRORMPILFEO
%LRWHFKQRORJ\

-RQHV -& RRWWRQ 0 *UHHQ 6 OHDVXUHG WKHUPDO GUIPAUNDOLHV
SURGXFWV )RRG $XVWUDOLD

-RQHV -& /LP *6+ 6DQDQLNRQH' &RQWULEXWLRQV Rl WKIHGFURVVOLQ
DQG QRQ FURVVOLQNHG PRLHWLHV WR WKH VROY RQBURKEXFRGOXZHOOLQ
-RXUQDO RI &KHPLFDO 7HFKQRORJ\ DQG %LRWHFKQRORJ\

&RWWOH ' =KDR : -RQHV -& ([SHULPHQWVY WR SURPRWH FRAORXU FKDQJHV
ZRRO -RXUQDO RI &KHPLFDO 7HFKQRORJ\ DQG %LRWHFKQRORJ\

-RQHV - & 3UHGLFWLYH FDOFXODWLRQV Rl WKH HRMBD KHDWDHRKGHH
RQ D EHG RI IRUHVW OLWWHU -RXUQDO RI )LUH 6FLHQFHV

'DNH*& B60HHPDQ 0 &KHQ:;' -RQHV-& 7KHRU\DQG DSSOLFDWLRQV RI
LIQLWLRQ ZLWK VHTXHQWLDO UHDFWLRQV -RXUQD®V/RI 7KHUPDO 6FLHQF
‘RQHV -& +XJKHV .& 7XUQHU 0- 1RWH RQ VXUIDFH HIIHEWV LQ W
UHVSRQVH RI LIQLWLQJ ZRRG WR ZHWWLQJ DIJHQWV -RKMQDO RI )LUH 6FLHQ

FRQW



3KDP 47 %URZQ,5 -RQHV-& &RPEXVWLRQ UHDFWLYLW\ RDQLFH KXVN
H[SHULPHQWDO DQG QXPHULFDO LQYHVWLIDWLRQ -RMUTFMYRI 7KHUPDO 6F

-RQHV -& *RK 737 'LMDQRVLF 0- 6PRXOGHULQJ DQG IODPLQJ
FRPEXVWLRQ LQ SDFNHG EHGV RI &DVXDULQD QHHGQHWEFRIQEIDO RI )L

+XJKHV .& -RQHV -& BHQVLEOH KHDW HIHFWV LQ WKHRSURSDJDWLRQ
FRPEXVWLRQ ZDYHV WKURXJK SDFNHG EHGV RI &DVXDULOD @HHGEHY -RXUQ
6FLHQFHV

-RQHV - & )XUWKHU FDOFXODWLRQV UHJDUGLQJ WKE\ B REEWQWRDM VXSS
EHG RI IRUHVW PDWHULDO -RXUQDO RI)LUH 6FLHQFHV

-RQHV -& +XIKHV .& 7KRPV * 2Q WKH G\QDPLFV RI 10DPLQJ
FRPEXVWLRQ LQ SDFNHG EHGV RI IRUHVW PDWHULDGRM . HRRHQDO RI )LUH

-RQHV - & 2Q WKH XVH Rl PHWDO VKHDWKHG WKHURRKRISQEND\HY D
RULJLQDWLQJ IURP D URRP ILUH -RXUQDO RI)LUH 6FLHQFHV

-RQHV - & +XJKHV.& 2Q WKH G\QDPLFV RI IODPLQJ FRPE)XSOFMNRIBLQ
EHGV RI IRUHVW PDWHULDOV ,, &RPSDULVRQV ZLWK GDWD-RIRFIDEXRIK |
)LUH 6FLHQFHV

‘RQHV -& &RPPHQW RQ &RPSDULVRQV Rl WKH VWUXFWRRHINRILAVRLFK
&+ 1 23U DQG &+ 2 $U IODPHV E\ PROHFXODU EHDP VDPSOLQJ DQG PDVV
VSHFWURPHWULF DQDOWLV E\ - 9DQGRRUHQ 0 & %UDQFK DQG®B - 9DQ 7LJIHOF
&RPEXVWLRQ DQG )ODPH

‘RQHV - & ,PSURYHG FDOFXODWLRQV FRQFHUQLQJ WKAN JRMWWRQ BRI IRUH
KRW SDUWLFOH LQJUHVV -RXUQDO RI)LUH 6FLHQFHV

-RQHV - & $QRPDOLHV LQ WKH VHOI KHDWLQJ WHPISHWBWXKHIKHUWRU
UDQN FRDO -RXUQDO RI )LUH_6FLHQFHV

-RQHV - & $ PRGHO IRU FULWLFDO EHKDYLRXU LQ D CH[BKILG H{FRMLYH
GXDO DPELHQW WHPSHUDWXUHV -RXUQDORI )LUH 6FLHQFHV

-RQHV -& ORRUH $ $ PRGHO IRU FULWLFDO EHKDYLRX{[SQRYIOUTXLG
H[SHULHQFLQJ GXDO DPELHQW WHPSHUDWXUHYV ,, HRARSHILEWBRQS WLBMV
WR LIQLWLRQ -RXUQDO RI)LUH 6FLHQFHV

-RQHV - & 3UDZLWDVDUL % 7KH VZHOOLQJ Rl D ORZ UDQNHRDO LQ EHQJH
S\WULGLQH DQG WROXHQH S\ULGLQH PL[WXUHV -RXUGBRFRERHAEEO
%LRWHFKQRORJ\

FRQW



"RQHV - & 3UDZLWDVDUL % 3RUH HQWU\ HIIHFWV LGXWKG WREDEQQILQ
RI ORZ UDQN FRDOV -RXUQDO RI &KHPLFDO 7HFKQRORJ\ DQG %LRWHFKQRORJ\

‘RQHV - & 1LFRODRX 1 +XJKHV.& &UXLFNVKDQN $ 2Q WKH ®IQDPLFV
IODPLQJ FRPEXVWLRQ LQ SDFNHG EHGV Rl IRUHVW PINALDRV ,, (
DFFHOHUDQWV -RXUQDO RI )LUH 6FLHQFHV

-RQHV -& 7KHUPDO FDOFXODWLRQV RQ WKH LIQLWLRQ RI D FRWWRQ E
DFFLGHQWDO FRQWDFW ZLWK D KRW SDUWLFOH -RXUJRURRI BREPLFDO 7HFk
%LRWHFKQRORJ\

*UD\ %) -RQHV -& )XUWKHU HYLGHQFH Rl DQRPDOLH\KHDRWIQd VHOI
WHPSHUDWXUH KLVWRULHV Rl VROLG VXEVWUDVBRMHQIRAWQDO RI )LUH

-RQHV - & $ PRGHO IRU FULWLFDO EHKDYLRXU LQ D CH[B¥G H{IFRMLYH
GXDO DPELHQW WHPSHUDWXUHYV ,,, ([DPLQDWLRQ RIWIKRQ\QL-WXDQIRRG
)LUH 6FLHQFHV

"RQHV - & 6WHDG\ EHKDYLRXU Rl ORQJ GXUDWLRQ LQ WKHIERRWDQHRXV KHI
D ELWXPLQRXV FRDO -RXUQDO RI)LUH 6FLHQFHV

-RQHV -& &RPPHQWV RQ &RDO EHQHILFLDWLRQ DQG RUJDQLF VXOSK:
UHPRYDO E\6 OHIIH $ 3HUNVRQ DQG 2 7UDVV_ )XHO

-RQHV -& ,GULV 1 2Q WKH DFWLRQ RI S\ULGLQH DV D VRHOREZQJ DIJHQW
UDQN FRDOV -RXUQDO RI &KHPLFDO 7HFKQRORJ\ DQG %LRWHFKQRORJ\

‘RQHV - & $ VLQJOH SRLQW HVWLPDWLRQ RI WKH FRPEXVWIRDIBD\WH H[S
ELWXPLQRXV FRDO -RXUQDO RI)LUH 6FLHQFHV

-RQHV - & 7KH DFFLGHQWDO LJQLWLRQ RI VWRFNSLOMSUBRAUDON FRDO E
WR DFWLYH FRPEXVWLRQ -RXUQDO RI +D]DUGRXV ODWHULDOV

-RQHV -& 6HOI KHDWLQJ WHVWV WR HVWDEOLVK WKRIWRSBGQJ VDIH
PDWHULDOV WKH FDVH IRU EULTXHWWHG SHDW LHR}XHEDO RI )LUH 6F

-RQHV -& &KL] 36 .RK5 ODWWKHZ - &RQWLQXLW\ Rl NLQHMQFV EHWZH
VXE DQG VXSHUFULWLFDO UHJLPHV LQ WKH R[LGDWLRQ RI DWLUOYRODWLOH VR
)XHQ_

-RQHV - & &KL]36 .RK5 ODWWKHZ- .LQHWLF SDUDPHWHUV RI R[LGDWLRQ RI
ELWXPLQRXV FRDOV IURP KHDW UHOHDVH UDWH PHDVXUHPHQWV )XHO

FRQW



-RQHV -& 'HOLEHUDWLRQV RQ VPRXOGHULQJ SURSDJDWLRQ RI FRPEXVWLI
JURXQG OD\HUV RI KXPLF VXEVWDQFHV 1RUWKZHVW 6FLHQFH

‘RQHV -& +HZLWW 5* ,QQHV 5% 6ZHOOLQJ RI D *HUPDQ EURZQ FRDO LQ
DFHWRQH ZDWHU DQG PHWKDQRO ZDWHU PL[WXUHV )XHO

-RQHV - & 5LFKDUGV *1 2Q WKH SRVVLEOH UROH RI LQRUJDQLFV LQ WKH LJQL\
FHOOXORVLF PDWHULDOV -RXUQDO RI)LUH 6FLHQFHV

‘RQHV -& 2Q WKH ORZ WHPSHUDWXUH R[LGDWLRQ RI SUREHYVEIRISHDW
)LUH 6FLHQFHV

-RQHV - & 6WXGLHV RI WKH R[LGDWLRQ UHDFWLYLWLHVIRVKBBOWX®OWRVHPS
. &KHPLFDO 3URFHVVLQJ 6RXWK $IULFD

‘RQHV - & 'LIILFXOWLHV ZLWK VWDQGDUG WHV\SSL\YR ISDIBGENZ MK
FRDOV DQG FDUERQV -RXUQDO RI)LUH 6FLHQFHV

-RQHV - & +HQGHUVRQ .3 1RWH RQ WKH HIIHFWV RI VDPSOQNHRIOODSVH
KHDWLQJ WHVWV IRU FRDOV DQG FDUERQV -RXUQDO RI )LUH 6FLHQFHV

-RQHV - & ,UYLQH 3 3/$72[VRIWZDUH IRU RIIVKRUH ULVN DVVHVVPHQW D
FULWLTXH RI WKH FRPEXVWLRQ SULQFLSOHV LQFRRISRUD BB HRXILKRDO
LQ WKH 3URFHVV ,QGXVWULHV

‘RQHV -& /LWWOHIDLU - 1RYHO EHKDYLRXU LQ WKH \RED HIHDMHQJ RI F
FDNH )XHO

-RQHV - & (YLGHQFH IURP PLFURFDORULPHWU\ IRU LUBHYRIUSWEBKR FKH
RI RNJHQ LQ D ORZ UDQN FRDQ_ )XHO

-RQHV -& &RPEXVWLRQ FKDUDFWHULVWLFV RI 6LWNDEGSSUXFH OLWW
PLFURFDORULPHWU\ -RXUQDO RI)LUH 6FLHQFHV

-RQHV - & 3XLIQRX $ 5HDOLVDWLRQ RI WKH WKUHH FODQ\KHINREBEWULHV
WHVWV RQ D FHOOXORVLF PDWHULDO 7UDQVDMWIRROR| RIKWRIH-DQVWLWX
(QILQHHUV 3DUW % 3URFHVV 6DIHW\ DQG (QYLURQPHQWDO 3URWHFWLRQ

-RQHV -& +HQGHUVRQ .3 /LWWOHIDLU - 5HQQLH 6 DQLEHXNHB\SRU
R[LGDWLRQ RI FRDOV E\ KHDW UHOHDVH PHDVXUHPHQWHD@R VWHGILU UHOHYD
KHDWLQJ WHVWV _ )XHO

RQHV - & p7KH VHOI KHDWLQJ RI VXEVWDQFHV FRQWDL@GLOWNNUQWLY  &KH
$XVWUDOLD

FRQW



-RQHV -&  ([SDQGLQJ RQ IXHO JDVHV IRU XVH LQ IODPHHEBMPAQJ
-RXUQDO _

-RQHV -& ,UYLQH 3 5DGLDWLYH IOX[ IURP D SRRO ILUH -RXUQDO RI /RV
SUHYHQWLRQ LQ WKH 3URFHVV_,QGXVWULHV

-RQHV -& 2Q WKH PHDVXUHPHQW Rl WHPSHUDWXUHVRRPVILRXODWHG
-RXUQDO RI)LUH 6FLHQFHV

-RQHV - & 5HEXWWDO RI FRPPHQWYV E\ < +H -RXUQDOGHHWH 6FLH

-RQHV - & 7RZDUGV DQ DOWHUQDWLYH FULWHULRQ IRIIWHKRI VKLSSLQJ V
DFWLYDWHG FDUERQV -RXUQDO RI /RVV 3UHYHQWLRGX\DMUKHV3URFHVV ,Q

‘RQHV - & 7HPSHUDWXUH XQFHUWDLQWLHV LQ RY HRY KHRSHQYV VAV WY
WR VSRQWDQHRXV FRPEXVWLRQ )XHO

-RQHV - & /HWWHU WR WKH (GLWRU )XHO

-RQHV -& 3XLIQRX $ 2Q WKH WKHUPDO LJQLWLRQ RI ZRRG ZDVWH
7UDQVDFWLRQV Rl WKH ,QVWLWXWLRQ RI &KHPLFDOIQREGMMBDIBIIW %
DQG (QYLURQPHQWDO 3URWHFWLRQ

‘RQHV -& $ PHDQV Rl REWDLQLQJ D IXOO NLQHWLF UIRMHWKBUHVVLRQ
R[LGDWLRQ RI D VROLG VXEVWUDWH IURP D VLQJOH FULYXHEDOLW\ GDWD SRL

-RQHV - & ,QGLUHFW HYLGHQFH RI UHODWLYHO\ KLIKWAKHWPBED IFRQGXF
SRZGHUHG DFWLYDWHG FDUERQV )XHO

-RQHV - & 5HLG YDSRXU SUHVVXUH DV D URXWH WR FDROBEROQWVEI WKH 10DV
SHWUROHXP IUDFWLRQV -RXUQDO RI )LUH 6FLHQFHV

-RQHV - & p$ ELJ EDQJ WKHRU\ &KHPLVWU\ LQ %ULWDLQ

"RQHV - & WXHO JDVHV IRU WKH PHOWLQJ RI VWHHD$XS$WHROVIU\ L

‘RQHV -& p6RPH KLQWV DQG WLSV LQ WKHUPRBPWKRQH 3BUNWOLV
(XURSHDQ 3URFHVV (QJLQHHU 1RYHPEHU  SS

-RQHV - & HOHDVXUHG WKHUPDO GLIIXVLYLWLHV RI XSRROTWRXULDWHU
RI)LUH 6FLHQFHV

“RQHV - & p$LU UHTXLUHPHQWV IRU D EXUQHU DW DQ S ORYDYDRQ ZHO
RILUH 6FLHQFHV
FRQW



‘RQHV - & p$ FRQWULEXWLRQ WR WKH GLVFXVVLRQHRMYKNVEENDN QL
FRQFHSWY -RXUQDO RI )LUH 6FLHQFHV

‘RQHV - & &DOFXODWLRQ Rl WKH JUDQN .DPHQHWVNLL FWHALIRRCD SDUDP
FXELF UHDFWDQW VKDSH IURP H[SHULPHQWDO UHVXRBDRQ HHDXPLQRX

-RQHV -& p$ SDUDGR[ LQ K\GURFDUERQ KHDW WUDQVIHUY2LQWHUQDWLRQL
DQG *DV (QJLQHHU )HEUXDU\ S

‘RQHV -& p$GGHQGXP WR 2Q WKH WKHUPDO LJQLWLRQ RI ZRRG ZDVWF
7UDQVDFWLRQV RI WKH ,QVWLWXWLRQ RI &KHPLFDO JQREDNNUBDBDMW %
DQG (QYLURQPHQWDO 3URWHFWLRQ

-RQHV -& $ PHDQV RI REWDLQLQJ D IXOO NLQHWLF UDRVHWESUHVVLRQ
R[ILGDWLRQ RI D VROLG VXEVWUDWH IURP D VLQJOH FULWLFDOLW\ GDWD
,GHQWLILFDWLRQ RI VXLWDEOH VXEVWUDWHYV IRU DSSOLFDWLRQ )XHO

‘RQHV - & u7RZDUGYV DQ DOWHUQDWLYH FULWHULRQ RHWYKR VKLSSLQJ V
DFWLYDWHG FDUERQV 3DUW )XUWKHU GDWD DQDOWLV BQG H[WHQVLRC
VXEVWUDWHV -RXUQDO RI /RVV 3UHYHQWLRQ LQWBEHBURFHVV ,QGXV

-RQHV -& p6RPH KLQWV DQG WLSV LQ WKHUPRFRXQOBDURW/LOLVDWL
(XURSHDQ 3URFHVV (QJLQHHU 0D\ SS

-RQHV - & 7RzZDUGV DQ DOWHUQDWLYH FULWHULRQ IRIHWKRIVKLSSLQJ V
DFWLYDWHG FDUERQV 3DUW  $ FDVH VWXG\] -RXUQDR@ELRWKBUHYHQWL
3URFHVV ,QGXVWULHV

-RQHV - & /HWWHU WR WKH (GLWRU )LUH 6DIHW\ -RXUQDO

‘RQHV - & 7RUUHQW -* *RQJDOH] 2 /D]JDUR (& MXQGDPHQWRV WHRULFRV
\ PHWRGRV GH HQVD\R SDUD HVWDEOHFHU OD WHQGHQFLDOGH ORV FD
FDOHQWDPLHQWR HVSRQWDQHRY ,QGXVWULD \ OLQHULSS ,VVXH QR

‘RQHV -& WK,QVLIKWV IURP WKH GLVWDQW SDVW LQWRWKEEMHUJURXQG Pl
H[SORVLRQVY -RXUQDO RI )LUH 6FLHQFHV DOVR UHSURGXFHG ZLWK
SHUPLVVLRQ LQ WKH -XQH  1HZVOHWWHU RI VRCHRIGWMKMLERFEEFYWLRQ
QVWLWXWH

-RQHV - & YLILFXOWLHV ZLWK WKH SULQFLSOHR@QG DISQHAERAHO
RI IODVKRYHUY -RXUQDO RI )LUH 6FLHQFHV

‘RQHV - & pu5DWHV Rl UDGLDWLYH DQG FRQYHFWLYH KHDWQMUDEVIHU LQ D F
-RXUQDO RI)LUH 6FLHQFHV
FRQW



-RQHV - & K\ QDWXUDO JDV DQG /3* DUHQIW LQWHUFKDQRIDEOHY] 1DWL
)LUH 3URWHFWLRQ $VVRFLDWLRQ -RXUQDO

-RQHV - & p2\JHQDWHV LQ WUDQVSRUW IXHOVY 2LO DQG *DV -RXUQDO

-RQHV - & 7RzZDUGV DQ DOWHUQDWLYH FULWHULRQ IRIHWKRIVKLSSLQJ V
DFWLYDWHG FDUERQV 3DUW 7KH UROH RI WLPHV WBOA.RLURNV/RQY -RXU
SUHYHQWLRQ LQ WKH 3URFHVV_,QGXVWULHV

“RQHV - & P2QFH DQG IXWXUH IXHOVY &KHPLVWU\ LQ %ULWDLQ

‘RQHV -& p&RPPHQWV RQ 3$ GHVFULSWLRQ RI WKH SUREDELOLVWLF C
GHWHUPLQLVWLF PRGHOOLQJ XVHG LIJ_IE5(&$0<XQJ *9
+DGMLVRSKRFOHRXV DQG * 3URXO[] ,QWHUQDWLRQDO -RXUQDO RQ (QJLC
3HUIRUPDQFH %DVHG )LUH &RGHV

-RQHV - & pSHFHQW GHYHORSPHQWYV DQG LPSURYHPHBRGVLERWHVW PHW
SURSHQVLW\ WRZDUGV VSRQWDQHRXV KHDWLQJY )LUH DQG ODWHULDOV

-RQHV - & PSHEXWWDO RI FRPPHQWYV E\:. &KRZY -RXUQDO RIFHYH 6FLHQ

‘RQHV - & WXUWKHU DUFKLYDO PDWHULDO DSURSRV RI XQGHUJURXQG PH\
H[SORVLRQVY -RXUQDO RI )LUH 6FLHQFHV

-RQHV -& WXUWKHU DUFKLYDO PDWHULDO DSURSRV RI X@&HUJURXQG PH\
H[SORVLRQV 3DUW *DV GHWHFWLRQ PHWKRGVY -R¥HYDO RI )LUH 6FLHQ

-RQHV - & P'LUHFW HYLGHQFH RI WKH ORZ UHDFWLYLW\ WRZDUGV R[\JHQ RI HOF
FDUERQY -RXUQDO RI )LUH 6FLHQFHV

‘RQHV -& :DGH 0 p'LUHFW GHWHUPLQDWLRQ Rl WKH %LRRVHIXPEHU LQ
KHDWLQJ WHVWVY -RXUQDO RI )LUH 6FLHQFHV

-RQHV - & p2Q WKH XVH Rl WKHUPDO GLDJUDPV LQ WKHRRGHOEMYJ RI
-RXUQDO RI)LUH 6FLHQFHV

-RQHV - & &RRN % pWRZ WHPSHUDWXUH R[LGDWLRQ FKDUDRGHQHVWLFV RI SL!
ZD[] -RXUQDO RI)LUH 6FLHQFHV

-RQHV - & p$ QHZ DQG PRUH UHOLDEOH WHVW IRU SURSEQ\HDVERERDOV
WR VSRQWDQHRXYV KHDWLQJY -RXUQDO RI /RVV 3UHYHQWGRYWQIMKH 3URFHV

FRQW



-RQHV - & 3UHVWRQ ' p7RZDUGV D VLPSOLILHG PHDQV RWEPHGVFR/LQ
IDLOXUH RI K\GURFDUERQ EHDULQJ YHVVHOV DIIHFWHG E\ KHD\B{)D,RYHUQDWLRQ
(QILQHHULQJ 3HUIRUPDQFH %DVHG )LUH &RGHV

-RQHV -& &RRN % 7RZDUGV DQ DOWHUQDWLYH FULWIIBSLRQ IRU WKH VK
VDIHW\ RI DFWLYDWHG FDUERQV 3DUW S5HSURGXREIQD®\RFKRFM VY
SUHYHQWLRQ LQ WKH 3URFHVV_,QGXVWULHV

-RQHV - & p&RPPHQWDU\ RQ WKH 81 WHVW IRU VSRQWDQHAROLEHDWLQJ RI
VXEVWDQFHV] -RXUQDO RI /RVV 3UHYHQWLRQ LQ WKHHBURFHVV ,QGXV

‘RQHV - & p&RPPHQWV RQ WKH ILQGLQJV DQG FRQFOXVLRQVY@I ;' &KH
UHODWLRQ WR RYHQ KHDWLQJ WHVWVY] 7UDQVDFWLRREKRIPYADD ,QVWLWXW
(QILQHHUV 3DUW % 3URFHVV 6DIHW\ DQG (QYLURQPHQWDO 3URWHFWLRQ

-RQHV - & p6SUD\LQJ &KULVWPDV WUHHVY 1DWLRQDO $MVIRBURMIHFWLRQ
-RXUQDO

-RQHV -& pPWXUWKHU DUFKLYDO PDWHULDO DSURSRV RI X@BEHIJURXQG PH\
H[SORVLRQV 3DUW 6HLVPLF DQG OHWHRURORJLFDO )DRWRIBALHRKWNDDO RI )

-RQHV -& :DGH 0 p2Q WKH WKHUPDO GLIXVLYLW\ RI LQWX2RRARNJ JODV
-RXUQDO RI)LUH 6FLHQFHV

-RQHV - & p$ PHDQV RI REWDLQLQJ D IXOO NLQHWLF UIRVHWKSUHVVLRQ
R[LGDWLRQ RI D VROLG VXEVWUDWH IURP D VLQJOH FULVEERDARE®HGDWD SRL(
DSSOLFDWLRQ WR FHOOXORVLFVY )XHO

-RQHV -& p$ FULWLTXH RI WKH FURVVLQJ SRLQW WHRBHRKDMXUH DSSU
LOQWHUSUHWLQJ RYHQ KHDWLQJ H[SHULPHQWVY )XHO

-RQHV - & pS5SHEXWWDO RI FRPPHQWV E\ ;' &KHQT )XHO

-RQHV - & p$GGHQGXP WR 3'LUHFW GHWHUPLQDWLR@PEHYKIDRBIYRMY QX
KHDWLQJ WHVWV'T -RXUQDO RI )LUH 6FLHQFHV

-RQHV - & p2Q WKH ORZ WHPSHUDWXUH UHDFWLYLW\ Rl ERSREDDDQN FRDOY
RI)LUH 6FLHQFHV

-RQHV -& p2Q WKH UROH RI WLPHV WR LIQLWLRQ LDMWWA RVYKHUPDO
WUDQVSRUWDWLRQ RI ELWXPLQRXYV FRDOVY )XHO

-RQHV - & p2lIVKRUH 2LO DQG *DV 5HWURVSHFW DQG URMSNERJOOW
210 DQG *DV (QILQHHU $XJXVW  SS
FRQW



-RQHV -& p2Q WKH RULILQV RI WKH FKHPLFDO HQJLQHRQ1QJ SURIHVV
&KHPLVWU\ LQ $XVWUDOLD

-RQHV - & pOLQLQJI WKH SDVW VSDUNV QHZ LGHDVY 3K\WVLFV :RUOG

-RQHV -& p&RPPHQW RQ D UHFHQW NLQHWLF DQDOWLV RI SRO\SURS\C
GHJUDGDWLRQY -RXUQDO RI )LUH 6FLHQFHV

-RQHV - & +DUSHU . p7KH EHKDYLRXU RI SROWW\UHQH LQ D RMFURFDORULPH
DW WHPSHUDWXUHV XS WR . ,QWHUQDWLRQDO -RXUQDO RQ (QJLQ
3HUIRUPDQFH %DVHG )LUH &RGHV

-RQHV - & p&ORWKHV GU\HU FRQFHUQY 1DWLRQDO )LWRBUBWHRR/LRQ $V
-RXUQDO

-RQHV - & p2Q WKH HWUDSRODWLRQ Rl UHVXOWV IURP RYHRY KHDWLQJ WI
SURSHQVLW\ WR VHOI KHDWLQJY &RPEXVWLRQ DQG )ODPH

-RQHV - & p6ROYHQW VZHOOLQJ GHPRQVWUDWLRQV SR\REGHWHWHQVLRQ
W\SHV RI PDWHULDOY -RXUQDO RI &KHPLFDO (GXFDWLRQ

‘RQHV -& %DLOH\ 56 DQG %DOH . p7KHUPDO GLIXVLYX@DMHE! VLP
IXHO PLQHUDO EOHQGVY -RXUQDO RI )LUH 6FLHQFHV

-RQHV - & u$ PHDQV Rl FDOFXODWLQJ WKH ILUH SRLQWV RX@ENPQLF FRPS
-RXUQDO RI)LUH 6FLHQFHV

-RQHV - & p2Q WKH XVH RI WKH FRQYHFWLYH GLIIXVLREXHISDQLRQ LQ
SK\WLFVY ,QWHUQDWLRQDO -RXUQDO RQ $UFKLWHFWXUDO 6FLHQFH

‘RQHV -& H(VWLPDWLQJ WKH FUXVKLQJ HQHUJ\ UHTXLURBOMRU KDUG F
,QWHUQDWLRQDO 0LQLQJ (QJLQHHU ODUFK S

-RQHV - & p2Q WKH HVWLPDWLRQ RI GULIW GLVWERQPAKH BLXRXWAMRO RI
OHDNHG K\GURFDUERQ FORXGVY -RXUQDO RI)LUH 6FLHQFHV

-RQHV - & p8QFHUWDLQWLHV LQ WKH IODVK SRLOQW R GRNYR® WK
/RVV 3UHYHQWLRQ LQ WKH 3URFHVV_,QGXVWULHV

-RQHV - & u$ VLPSOLILHG WKHUPDO WUHDWPHQWRRUQDBERIQOW
6FLHQFHY

-RQHV - & p1RPHQFODWXUH RI JDVLILFDWLRQ SURGXFW\2L.O@@BUQDWLRQDC
*DV (QILQHHU $XIXVW S

"RQHV - & p&RPPHQW RQ WKH EXUQLQJ UDWHV Rl SRRO RUMVH -RXUQDO
6FLHQFHV
FRQW



-RQHV - & p2Q WKH IODVK SRLQW RI EHQ]RLF DFLGY -RoIGK)BHRAY )LUH

-RQHV - & p$ WKHRUHWLFDO H[DPLQDWLRQ RI WKH SRVVHEXOLW\ Rl VSRQ\
FRPEXVWLRQ RI ODXQGU\ LQ WXPEOH GU\HUVY 4FXHQBB\RI )LUH

-RQHV -& .RW]LDV, DQG OF%ULHQ & p&ROG FDWKRGH DML\ QFH
DQ DOWHUQDWLYH WR OLJKW HPLWWLQJ GLRGHV RILO WMKEQWOXPLQDWLRQ
-RXUQDO RI )LUH 6FLHQFHV

*RGHIUR\ - )RZOHU * DQG -RQHV - & p2Q WKH IODVK SRLQWORILEHQ]RLF
3DUW  ([SHULPHQWDO PHDVXUHPHQWVY -RXUQDO RI_)LUH 6FLHQFHV

-RQHV - & 9%HDPLVK % % p2Q WKH LQWHUSUHWDWLRQ RHR[RGDWLRQ VWX(
VLQJOH DQG EOHQGHG FRDOVY )XHO

-RQHV - & p2IIVKRUH RLO ULJVY 1DWLRQDO )LUH 3URDVHER( ARXHDIRFL
1RYHPEHU 'HFHPEHU S

-RQHV -& p&RPPHQWDU\ RQ SHUIRUPDQFH FULWHULD IRUQ ILUH VDIHW
HQFORVXUHVY ,QWHUQDWLRQDO -RXUQDO RQ (QJLQHHULQUBHLRRBURDQFH %DVH

*RGHIUR\ - -RQHV -& p6XE /)/ IODPH NHUQHOV LQ IRUPLF BRLCDYDS
PL[WXUHVY -RXUQDO RI )LUH 6ELHQFHV

-RQHV - & p$ WKHRUHWLFDO H[DPLQDWLRQ RI WKH SRWNABHRXW\ Rl VSRQ
FRPEXVWLRQ RI ODXQGU\ LQ WXPEOH GUHUV 3DBWUHDRWLYROH
FRQWDPLQDQWVY -RXUQDO RI )LUH 6FLHQFHV

-RQHV -& p7HPSHUDWXUH GDWD IURP %LEOLFDO QDUUDWLYHVY -RXUQ
&KHPLFDO (GXFDWLRQ

-RQHV - & pW)XUWKHU LQIRUPDWLRQ RQ WKH KD]DUGV RI Q RB[ERDHY -RXUQ
&KHPLFDO (GXFDWLRQ

-RQHV - & w'HPRQVWUDWLRQV ZLWK QLWURFHOOXORMHSERVERIDH IXUWK
YDOXHY -RXUQDO RI &KHPLFDO (GXFDWLRQ

-RQHV - & /HWWHU WR WKH (GLWRU )XHO

‘RQHV -& *RGHIUR\ - p6WDJHV LQ WKH FRDOLILFDWLRQ VHIGXMQFH UHIOHF
R[LGDWLRQ UHDFWLYLWLHVY ,QWHUQDWLRQDO -RXUQBOPRQR®JILQHHULQJ
%DVHG )LUH &RGHV

*RGHIUR\ - -RQHV -& u$ UHDSSUDLVDO Rl WKH IODVK SRLOFELEI IRUPLF
-RXUQDO RI /RVV 3UHYHQWLRQ LQ WKH 3URFHVV ,QGXVWULHV
FRQW



‘RQHV -& *RGHIUR\ - u$QRPDOLHV LQ WKH IODVK SRLQWV RI IRXU FRPPRQ
RUJDQLF FRPSRXQGVY] -RXUQDO RI /RVV 3UHYHQWLR@QGXWKHLBVRFHVV |

-RQHV - & *RGHIUR\- /HWWHU WR WKH (GLWRU )XHO

-RQHV - & p2Q WKH DQDOWLV Rl KHDW WUDQVIHU L GRARHWYDMORGRO
-RXUQDO RQ $UFKLWHFWXUDO 6FLHQFH

*RGHIUR\ - DQG -RQHV -& p(YLGHQFH IURP PLFURFDORULPHWU\ IRU ORZ
WHPSHUDWXUH GHK\GURJHQDWLRQ RI DQ DFWLYDWHG ABBERQIFHRXUQDO RI )L

-RQHV - & p(QHUJ\ SURGXFWLRQ DQG XWLOLVDWLRQ LG WKFHQW (DVW
KLVWRU\ (QHUJ\:RUOG 2FWREHU SS

‘RQHV - & p$ VFLHQWLILF H[HJHVLV RI 3<RXWK E\ -RVHSK &RQUBEG -RXUQ
)LUH 6FLHQFHV

-RQHV - & p5DGLDWLRQ DSSUR[LPDWLRQV IRU HVWLPDWLQDWKHHFRYHU WHPS
RI RXWGRRU VWRUDJH YHVVHOVY ,QWHUQDWLRQDO -RXUIRD®RYFQILQHHULQJ
%DVHG )LUH &RGHV

"RQHV - & PSHVSRQVH WR FRPPHQWY E\'' '"UWGDOHY ,QWHRYQIDBCRQDO
RQ (QILQHHULQJ 3HUIRUPDQFH %DVHG )LUH &RGHV

-RQHV - & p$ VFDQGDO LQ %DNHU 6WUHHWY &KHPLVWU\ LQ %ULWDLQ

‘RQHV -& p2Q WKH WUDQVLWLRQ IURP SHDW WR OLJQERWLRD WKH FRDC(
VHTXHQFHY ,QWHUQDWLRQDO -RXUQDO RQ (QJLQHH DMBIGIHUIRERBERH %

‘RQHV -& p$QDOWLV RI KHDW I0X[ GDWD IRU D FRQH FDORULPHW!
,QWHUQDWLRQDO -RXUQDO RQ (QJLQHHULQJ 3HUIRUPDQRH %DVHG )LUH &RGt

-RQHV - & 1HZPDQ 6 & p1RQ $UUKHQLXV EHKDYLRXU LQ WKH RIZBDWLRQ RI
FDUERQDFHRXV VXEVWUDWHV{ -RXUQDO RI /RVV 3URFHWVIRAX VY WIKRY 3U

-RQHV - & *RGHIUR\ - p(YLGHQFH IRU SHWURJUDSKLF YDULDWLRQ EHWZHHQ V
VDPSOHV RI DQ DQWKUDFLWH FRDOY -RXUQDQ RI )LUH 6FLHQFHV

-RQHV - & /HWWHU WR WKH (GLWRU &KHPLVWU\ LQ $XVWUDOLD

"RQHV - & p(QHUI\ LQ DOO WKH ZURQJ SODFHVY &KHPLFDO@QGIZYILQHHU

-XQH S
FRQW



-RQHV - & p$ PHDQV Rl GLUHFW GHWHUPLQDWLRQ RI WKHYGRRD QXPEH
KHDWLQJ WHVWV 3DUW ,PSOLFDWLRQV RI WK DAMXXEVIY DR WHPPEIW
-RXUQDO RI)LUH 6FLHQFHV

"RQHV - & p2Q WKH XVH Rl VWHHO FRQWDLQHU\ HISHYDPKICOWLRQ
ELRPDVVY )XHO

-RQHV - & p$GGHQGXP WR D SUHYLRXV /HWWHU WR WKH_(GLWRUY )XHO

-RQHV -& p7KH UHVLVWDQFH WR R[LGDWLRQ RI D IOXRURHDDVWRPHU PL
5XVVLDQ 3RO\PHU 1HZV

‘RQHV -& 'XIl - )XOWRQ ' 6LQQLDK 6 u7KH VROYHQW LQGREAG RIZH
9LWR@ 5XVVLDQ 3RO\PHU 1HZV

"RQHV - & p$ GHEDWH RQ KHDW WUDQVIHU DQDOWLWIR-8RBAD®IR I0XH
)LUH 6FLHQFHV

-RQHV - & p7KH DFWLYDWLRQ WR FRPEXVWLRQ RI D SUHYUBXYE\ LQHUW PDW
VROYHQW LPELELWLRQY -RXUQDO RI)LUH 6FLHQFHV

-RQHV - & p$ IXUWKHU SRLQW LQ UHODWLRQ WR WWHSICRFHIWHHYW\RDQ
ZRROY -RXUQDO RI )LUH 6FLHQFHV

‘RQHV - & p7KH LQFRPSDWLELOLW\ RI 9LWRQ ZLWK NHUBREEHUS5XVVLDQ
1HZV _

"RQHV -& 'XIl - )XOWRQ ' 6LQQLDK 6 p7KH VROYHQW LQGREAG RIZH
QHRSUHQHY 5XVVLDQ 3RO\PHU 1HZV

-RQHV - & p7HPSHUDWXUH PHDVXUHPHQW LQ WKH SHW RBBRQPVILRIG XV
\HDUVY 3HWUR ,QGXVWU\ 1HZV

RQHV - & p$ FRPSLODWLRQ RI WKH VHPLQDO ZRUNV RI 5 EIQDEVMRXVY] -RX
&KHPLFDO (GXFDWLRQ

-RQHV - & H&RPPHQWDU\ RQ WKH SURSRVHG XVH RI /1* DV D FRROLQJ DJHQ\
FRQFXUUHQWO\ ZLWK LWV HYDSRUDWLRQY ,QWHUQDWLRBB®WXBEOQDO RQ
6FLHQFH

RQHV - & p&RPPHQWDU\ RQ UHSRUWV RQ WKH VPRNH PDQDLEGPHQW VA\VWHF
WKH FHQWUDO VKRSSLQJ PDOO LQ 7DLSHLY ,QWHUGIIFKRGYBEWRNDQDO RQ
6FLHQFH

-RQHV - & pP'HOLEHUDWLRQV RQ WKH HDUOLHVW XVDJHRR{UQD®RIDO JDVI

)LUH 6FLHQFHV
FRQW



-RQHV - & WRRNLQJVZHOO EDE\Y 3K\VLFV (GXEDWLRQ

-RQHV - & WXUWKHU FRPPHQWYV RQ WHPSHUDWXUH PHRMXXIBIPWE®V LQ
URRP ILUHVY )LUH 6DIHW\ -RXUQDO

-RQHV - & /HWWHU WR WKH (GLWRU &KHPLFDO (QJLEPHHULQJ 6FLHQ

‘RQHV -& U7UDQVLWLRQ TXHVWLRQY 1DWLRQDO )LUHRBURMHFWLRQ $V
-RXUQDO

‘RQHV - & p&RPPHQW RQ WKH KD]DUGV RI SHUR[LGH GHFRPSRDIOWLRQY -RX
RI &KHPLFDO (GXFDWLRQ

-RQHV -& p$FFXUDF\ FRQVLGHUDWLRQV LQ VXSSRUW RDWXQHOH WHPSHU
PHWKRGV LQ VSRQWDQHRXV KHDWLQJ WHVWLQJY )XHO

-RQHV - & p&ODVVLFDO DQG PRGHUQ PHWKRGV IRU WKH FPHOSKXHPHQW RI
LQ SHWUROHXP SURGXFWVY 3HWUR ,QGXVWU\ 1HZV

-RQHV - & p$ VLPSOLILHG PHWKRG RI FRUUHFWLRQ HRIU\ MLBIHWMRED
WKHUPRFRXSOH UHDGLQJV LQ D JDV VWUHDPY ,QWHUQRIWOREBIDOGRXUQDO RQ
3HUIRUPDQFH %DVHG )LUH &RGHV

-RQHV - & /[HWWHU WR WKH (GLWRU &KHPLFDO +HDOWK DQG 6DIHW\

-RQHV - & p$ KDXQWHG SDVWY &KHPLFDO DQG (QILQHHtREWRERW
SS

‘RQHV - & p7KH GXDO LPSRUWDQFH RI ILEUH SUR\DHL@W L-@XUGDO RI
)LUH 6FLHQFHV

‘RQHV - & p7KH SURSDJDWLRQ RI PLVFRQFHSWLRQV Rl WKHUPRBRXSOH SUHF
,QWHUQDWLRQDO -RXUQDO RQ (QILQHHULQJ 3HUIRUPDQRH %DVHG )LUH &RG}

-RQHV - & Y([SORVLRQ LQ D VLOR RI ZRRG SDUWLFOHVY BEWHRQIRD)LUH 3U
$VVRFLDWLRQ -RXUQDO

-RQHV - & p&KLQD FRDO ILUH EXUQV RXWY &KHPLFDO QQGIQILQHHUL

RQHV - & p&ODVVLFDO PHDQV Rl WDQN OHYHO PHDVXHWRIRQKXE) WKH S
LQGXVWU\] 3HWUR ,QGXVWU\ 1HZV

FRQW



-RQHV - & p+LVWRULF ZDWHU WUHDWPHQWY 7KH &KHRMPDEK (QILQHHU
S

CRQHV - & p&RPPHQWDU\ RQ WKH FRPEXVWLRQ SURSHUWLIGV_RI EDJDVVHY ).

‘RQHV - & p$QVZHU WR OHYHO TXHVWLRQY 3HWUR ,QGXVWU\ 1HZV

-RQHV - & /HWWHU WR WKH (GLWRU 3K\VLFV :RUOG 0D\ S

-RQHV - & p)ODVKRYHU LQ HQFORVXUH ILUHVY ,QWBURDWERQRQ QMDIH
SS

-RQHV -& 1RRQDQ 7 5LRUGDQ 0 u&RPELQHG SKRWRJUDSKLF DQG
JUDYLPHWULF HYLGHQFH RI WKH GHVWUXFWL ¥RXSRPDERY) DAHBFLHGFHV

-RQHV -& p3RVVLEOH GLIILFXOWLHV ZLWK FDOFXODWMQIUWRIVWBERXU SU
ELRGLHVHO IXHOV{ )XHO

-RQHV - & p3HUVSHFWLYH RQ WKH 3DULV +RWHO )LDBT)LQMHUIQEMILRQ
oD\ S

-RQHV - & p)ODPPDEOH OLTXLG ILUHVY ,QWHUQDWLRQDD)LUH )LIKW
SS

‘RQHV - & P*UHHQKRXVH JDVHV DQG QRQ JUH\ EHKDYLRXUY -RXUQDO RI &KHPLF
(GXFDWLRQ

-RQHV - & p&RPPHQWDU\ RQ UHFHQW SURSRVDOV IRU FODYNURKMWLRQ RI GD(
JRRGV IRU WUDQVSRUWDWLRQY -RXUQDO RI +D]DUGRXV ODWHULDOV

-RQHV - & p2Q WKH EHKDYLRXU RI D IODPPDEOH YDSRXU LQ DHRIHRWRFDORULP
DPSRXOHY -RXUQDO RI )LUH 6ELHQFHV

-RQHV - & p$GYLFH RQ IODVK SRLQWVY 3HWUR ,QGXVWU\ 1HZV

*UD\ %) -RQHV -& p2Q UHFHQW SUHVV UHSRUWYV Rl KEDW\UERUIDYH U

EXVK ILUHV LQ WKH $XVWUDOLDQ FRQWLQHGCRWUQDWHDEWLEDBOLQJ
3HUIRUPDQFH %DVHG )LUH &RGHV

-RQHV - & 'KDQDVHNDUDQ 6 . p&KDQJIHV WR WKH SURSHUWLUHM RI D SRO\PH
VROYHQW XSWDNH PHDVXUDEOH DV FKDQJHV LQ R[LGDMUQRWIRGBMLY LW\
-RXUQDO RQ (QILQHHULQJ 3HUIRUPDQFH %DVHG )LUH &RGHV

-RQHV - & p+DIDUGV ZLWK OLTXHILHG SHWUROHXP JDVY )LQWHUQDWLRQD

JLIKWHU $XIXVW  SS
FRQW



-RQHV - & p&RPPHQWV RQ WKH IDWDO H[SORVLRQ DW VEKAHERB/UHILQHU\ L
ODUFK § 3HWUR ,QGXVWU\ 1HZV S

‘RQHV -& p&RPPHQWDU\ RQ WKH FKHPLFDO DFWLRQ RI KDORJHQDW
HWLQJXLVKDQWVY -RXUQDO RI )LUH 6FLHQFHV

"RQHV - & p2LO SURGXFWLRQ LQ WKH OLGGOH (DVW MWNWRPNTSIBHVBHE
,QGXVWU\ 1HZV S

‘RQHV -& p&RPPHQWDU\ RQ WKH 0 ORUU\ H[SORWER@PWLRQDO )LUH
JLJIKWHU 1RYHPEHU S

-RQHV -& P&RPPHQWDU\ WKH )UHQFK URDG WXQQHO ILUH LQ -XQH 1
,QWHUQDWLRQDO )LUH )LJIKWHU 1RYHPEHU S

-RQHV - & p&KLQD FRDO PLQH IJQWAMIQDWLRQDO )LUH )LIKWHU 1RYHPEHU
S

-RQHV - & p6KDOH RLO PDWWHUVY 7KH &KHPLFDO (QEMHHUS'HFHP

-RQHV -& p2Q WKH UHODWLYH KHDW UHOHDVH UDWHWXFGHBIPLFDO DQG
SURFHVVHVY &KHPLFDO +HDOWK DQG 6DIHW\

-RQHV - & /[HWWHU WR WKH (GLWRU )XHO

-RQHV - & W&DUERQ GLR[LGH ORQJ DJRY &KHPLFDO DQG (QJLQHHULQJ 1HZ'
JHEUXDU\ ™ S

‘RQHV - & p7KH /RQGRQ EXV JDUDJH ILUH -DQXDU\  T,QWHUQDWLRQDO )LUH
)LIKWHU )HEUXDU\ S

-RQHV - & p$ K\GURJHQ SHUR[LGH H[SORVLRQ LQ 7RN\R T ,QWHUQDWLRQDC
)LUH )LIKWHU )HEUXDU\ S

-RQHV - & p7KH %XQFHILHOG 2LO 'HSRW ([SORVLRQT ,QIWHUQIKVRQDO
)JHEUXDU\  SS

‘RQHV -& WLUH VRXUFH TXHVWLRQY 1DWLRQDO )LUH 3WRVHFWLRQ -R
-DQXDU\ )HEUXDU\ S

-RQHV - & p5HVSRQVH WR FRPPHQWYV E\ & /HFLY 7KH &KHPLFDM{QJLQHHU 0
S

-RQHV - & 21 6KHD ' p*XOl &RDVW KXUULFDQHV DQG WKHIRJIV/RRDRAW RQ
RLO SURGXFWLRQY 3HWUR ,QGXVWU\ 1HZV

FRQW



‘RQHV -& p$ FRQWULEXWLRQ WR WKH GHEDWH RQ /3* ILBHV] -RXUQDC
+D]DUGRXV ODWHULDOV

‘RQHV - & p:LQG ZRUULHVY 7KH &KHPLFDO (QJLQHHU -XQH SS

-RQHV -& p6RPH UHIOHFWLRQV RQ WKH  7DHJX VXEZD\ VWDWLRQ ILUF
,QWHUQDWLRQDO )LUH )LJKWHU 0D\ S
$OVR SXEOLVKHG LQ $VLD 3DFLILF )LUH ODJD]LQH -XQH  SDJH

-RQHV -& p7KH %DQJODGHVK FORWKLQJ IDFWRU\ ILUH )HEUXDU\
,QWHUQDWLRQDO )LUH )LIKWHU -XQH S
$OVR SXEOLVKHG LQ $VLD 3DFLILF)LUH ODJD]LQH -XQH  SDJH

-RQHV -& p7KH FKHPLVWU\ ODERUDWRU\ ILUH LQ )UDQFH ODUFK 1
,QWHUQDWLRQDO )LUH )LIKWHU -XQH S

"RQHV - & P&RPPHQW RQ 37KH DSSOLFDWLRQ Rl WKHUPDZDSEFREMA/HV WR
ZDVWH WAUH" E\ 5 OXULOOR ( $\0yQ 09 1DYDUUR 06 &DOOpQ $ $UDQGD DQG
$0 ODVWUDOY )XHO 3URFHVVLQJ 7HFKQRORJ\

-RQHV - & p%LRDOFRKRO IXHOY &KHPLFDO DQG (QJLQHHULJ 1HZV -XO\
S

RQHV - & p&RPPHQWDU\ RQ WKH SLSHOLQH EODVW LQINAMHRQDXY )JQWHHU
JLIKWHU $XIXVW S

-RQHV -& Ww1*V VDIHW\ UHFRUGY 1DWLRQDO )LUH 3URWNFVR®RQ $VVRFL
-RXUQDRO.

-RQHV - & w1* ODPHQWVY 7KH &KHPLFDO (QJLQHHU 2FWREHU S

-RQHV -& p7KH %HLMLQJ 20\PSLFVY $VLD 3DFLILF )LUH ODJD]LQH
6HSWHPEHU S

‘RQHV -& MLUH ILJKWLQJ LQ +RQJ .RQJY $VLD 3DFLILF )LUH ODJD]LQH
6HSWHPEHU S

-RQHV -& pLUH SURWHFWLRQ RI VWRUDJH YHVVHOV IRUGWIDPPDEOH Ol
,QWHUQDWLRQDO )LUH 3URWHFWLRQ $XJXVW SS

‘RQHV - & u7KH HWKDQRO ILUH LQ 3HQQV\OYDQLD 2FWREHLRQNQQWHUQDW
)LUH)LIKWHU 1RYHPEHU S

-RQHV - & u7KH H[SORVLRQ LQ &O\GHEDQN 2FWREHU 1 ,QJYHHQDWLRQDO
JLIKWHU 1RYHPEHU S

‘RQHV - & WLTXLG IXHOV] &KHPLVWU\ :RUOG
FRQW



-RQHV - & p7KH ODQRU +RWHO ILUH ODQLOD $XJXVW  $VIIWADFLILF
ODJDILQH 'HFHPEHU S

RQHV - & p7KH K\GUR[\ODPLQH DFFLGHQW LQ -DSDQ LQ § $VLD 3DFLILF )LUH
ODJD]LQH 'HFHPEHU S

-RQHV - & /HWWHU WR WKH (GLWRU $LU :DWHU DQG (GYUQRQRRQBQQW
'HFHPEHU S

-RQHV -& WPBHOHFWHG H[DPSOHV RI IXHO XVH Rl ZDVWH BQG JUHHQKR
LPSOLFDWLRQVY LQYLWHG DUWLFOH  $LU :DWHU MOGH(QUWERRPHW
'HFHPEHU  SS

‘RQHV - & p+HDOWK DQG 6DIHW\ (QGHDYRXUV LQ &KLQDY -RXBRDO RI &KHP
+HDOWK DQG 6DIHW\

‘RQHV - & p2Q WKH HVWHULILFDWLRQ SURFHVV LQURDRGRAYHXISOHS
‘RQHV - & p7KHUPRFRXSOH FRQILIXUDWLRQ DQG KHDWMIVURQMIHU HIIHFW
6DIHW\ -RXUQDO

‘RQHV -& pLUH KDJDUGV DW RIIVKRUH LQVWDOODWLRRT)LUMYWHUQDWLF
)LIKWHU )HEUXDU\  SS

-RQHV - & pODGDJIDVFDU VHW WR EHFRPH DQ RLO H[SRUWHU"{ 3HWUR ,QGXVWL

-RQHV - & K\ 36KHOO™{ 3HWUR ,QGXVWU\ 1HZV

"RQHV - & W1* VKLSSLQJY -RXUQDO RI +D]DUGRXV ODWHULDOV

-RQHV - & p)LUH VDIHW\ LVVXHV LQ 6LQJDSRUH WKHQ DQFELIQRAMSBVLD 3
ODJDILQH ODUFK S

M3URGXFWYV IURP ELRPDVVY &KHPLFDO DQG (QJLQHHULQJ 1HZV ODUFK

-RQHV - & p%XUQLQJ LVVXHY &KHPLVWU\ :RUOG

“RQHV - & p7ZR GXVW H[SORVLRQV LQ WKH *XOI &RDVW VWDMER KD { -RX
+D]DUGRXV ODWHULDOV

RQHV - & /HWWHU WR WKH (GLWRU  7UDQVDFWLRYVAR) WKEK JGRAMFDO
(QILQHHUV 3DUW % 3URFHVV 6DIHW\ DQG (QYLURQPHQWDO 3URWHFWLRQ

FRQW



-RQHV - & p3RVVLEOH GLIILFXOWLHV ZLWK WKH LQRRQERJDYVLR QRICWV
IRU &, HQILQHVY )XHO

-RQHV - & U&RPPHQW RQ 3&KDUDFWHULVWLFV Rl ODUJH FRRNLRQ&MIKSREO ILU
HWLQJXLVKPHQW E\ ZDWHU PLVW’ E\ = /LX ' &DUSHQWRY BRAGIKDO RI
/RVV 3UHYHQWLRQ LQ WKH 3URFHVV ,QGXVWULHV

“RQHV - & POLQLPXP LIQLWLRQ HQHUJLHV D IXQGDPHQWHD -SXUEMFW
RI/RVV 3UHYHQWLRQ LQ WKH 3URFHVV ,QGXVWULHV

-RQHV - & p2YHUORDGHG FRUGY 1DWLRQDO )LUH 3URWHFWLRQ -RXUQDO 0DUF
SS

-RQHV - & p7KH *DU\YLOOH UHILQHU\T 7KH &KHPLFDO (QJLQHHU 0D\ S
-RQHV - & p6HPDQWLFV LVVXHV LQ WKH PHGLD FRYHQRIB HRMNHKHY EBRATE
LOQFLGHQWVY -RXUQDO RI &KHPLFDO +HDOWK DQG 6DIHW\

-RQHV -& pWXHO VXSSO\ DQG GHPDQG LQ 6RXWK $IULFYDQGHV LWV
UHJLPHVY 3HWUR ,QGXVWU\ 1HZV

-RQHV - & p2FFLGHQWDO 3HWUROHXPY 3HWUR ,QGXVWU\ 1HZV
-RQHV - & p6\QWKHVLV JDV GHULYHG IXHOV DQG FDUERCHQHXWUDOLW\Y

-RQHV - & p7ZR OHVV ZLGHO\ NQRZQ IDFWV Rl LPSRUWDQBMRIQNKKH KLVW
RLO DQG JDV LQGXVWU\Y 30DWIRUP 2LO *DV 7THFKQROR®OPBHYEHZ ,VVXH

-RQHV - & pH2Q WKH FDSVL]LQJ Rl WKH %RXUERQ 'ROSKLDRRPSDOO
RI /RVV 3UHYHQWLRQ LQ WKH 3URFHVV ,QGXVWULHV

-RQHV -& p(QHUJI\ LQ YDOXH RXW{ 2LO DQG *DV OLGGOH (DVW

-RQHV - & /HWWHU WR WKH (GLWRU $LU :DWHU DQG (QGYUQRQPRQDQQW
XQH S

-RQHV - & p6RPH SRLQWV RI LQWHUHVW LQ WKH HDQGX YW BRWRUA L
,QGXVWU\ 1HZV

-RQHV - & p([SORUDWLRQ IRU RLO DQG JDV LQ ,VUDHOY 3HEVUR ,QGXVWU\ 1

"RQHV - & p%LRGLHVHO IXHOVY 3HWUR ,QGXVWU\ 1HZV
FRQW



-RQHV -& pSHIOHFWLRQV RQ FRPEXVWLRQ SULQFLSDWW DYRWKH\ UHO
PLVFHOODQ\ RI SUDFWLFDO IXHOVY &KHPLFDO -RXUQDO RI $UPHQLD

-RQHV - & p&RPPHQWV RQ UHFHQWO\ UHSRUWHG SHUIRUZPMPAHIY R VROLG
IXHOV LQ )UDQFHY -RXUQDO RI +D]DUGRXY ODWHULDOV

-RQHV - & p6RXUFLQJ WKH IDFWV + WKH SRVLWLRQ RI ,UBTSUHZ3HQDW WK
WLPHY 30ODWIRUP 2LO *DV 7THFKQRORJ\5HYLHZ ,VWWXHQR S

-RQHV - & p%RPEV DZD\Y &KHPLVWU\ :RUOG

-RQHV - & u3RVVLEOH IODVKRYHU LQ HQFORVHG FDUYSIVX\AQ LDBIG3UH
)LUH (QILQHHUVY -RXUQDO $XJXVW S

-RQHV -& pS5HFHQW GLILFXOWLHV LQ WKH 5XVVLDQ@ROOVBYQLQJ
,QWHUQDWLRQDO )LUH )LIKWHU $XJXVW S

-RQHV -& p7KH &XWW\ 6DUN ILUH OD\ § ,QWHUQDWLRQDOULUH )LIKWH
$XIXVW S

‘RQHV - & pSHFHQW DFHW\OHQH ILUHV LQ WKH ,@HEVQIKVAMRIBINY )LUH
JLIKWHU + $XIXVW S

-RQHV - & p7KH zZD\ LQ -DSDQY :RUOG &RDO

-RQHV - & -RQHV - & p,UDT DQG RLO SURGXFWLRQ D SHUVBHWAWOGE IURP S
SUHVHQWY 3ODWIRUP 2LO *DV 7HFKQRORJ\ 5HYLHZ VVXH1R S

-RQHV - & p7ZR IDWDO ILUHV LQ NDUDRNH FOXEV LQ fF$MUB 3DFLIL
ODJDILQH 6HSWHPEHU S

-RQHV -& p3LRQHHUV RI WKH RLO LQGXVWU\T /LOMWLAHRI YWXBIO
1HZFRPHQ 6RFLHW\ 1R S

-RQHV - & /HWWHU WR WKH (GLWRU $LU :DWHU DQG (@ URRRHRPDQ
6HSWHPEHU S

RQHV - & p7KH KD]DUGV Rl HWK\OHQH R[LGHY -RXUQDO RI 8KHBOQEDO +HDO
6DIHWA

"RQHV - & /HWWHU WR WKH (GLWRU ,QWHUQDWLERIDCBLIXVBURWHFW
S

-RQHV - & p7KH FXUUHQW VWDWH RI DIIDLUV DW 6DNKBOLOTBBWUR ,QG

-RQHV - & p%LRIXHO EUDLQZDYHY 7KH &KHPLFDO (QJLQHHU 2FWREHU S

-RQHV - & p$ SRVVLEOH DGYDQWDJH Rl QLWUDWHG ELRGLRIYBIO RYHU FRQY
FHWDQH HQKDQFHUVY )XHO



-RQHV - & p,QGRQHVLDYV FRDO ERRPY :RUOG &RDO

-RQHV - & Y(YROXWLRQ RI WKH 6SDQLVK SHWUROHXP®/UQGIGBKNINUBH
1HZV

‘RQHV -& WLHOG ODLQWHQDQFHY 2LO DQG *DV OLGGOH (DVW

‘RQHV -& /HWWHU WR WKH (GLWRU ,QWHUQDWLRQDO -RXI@QDO RI OHFK
(QIJLQHHULQJ (GXFDWLRQ + LQ SUHVV

-RQHV - & WRXULHU DQG 1DSROHRQY ,QWHUQDWLRQDO -RXDQDO RI OHFKD
(QIJLQHHULQJ (GXFDWLRQ + LQ SUHVV

-RQHV - & p$GGHQGXP WR SUHYLRXVO\ UHSRUWHG FDOFXODAMARQV RQ KD]DU
WXPEOH GU\HUVY -RXUQDO RI )LUH 6FLHQFHV + LQ SUHVV

‘RQHV - & &DUGQR 6 6HUYLFH- 8GHQVL, H&DOFXCOBRRAM\IDG
FRQFHUQLQJ WKH (52(, Rl K\GURFDUERQ IXHOVY ,QWHUQDWRIRQDO -RXUQI
OHFKDQLFDO (QJLQHHULQJ (GXFDWLRQ * LQ SUHWV

-RQHV - & p7KH *UH\PRXWK 3HWUROHXP &RPSDQ\Y 3HWUR ,Q@&NQVU\ 1HZV
SUHVV

-RQHV - & p$FWLYLWLHV RI WKH RLO FRPSDQLHV L@ (W&XRSVDN1EAWU
+ LQ SUHVV

"RQHV - & p$ YHUVLRQ RI WKH )RUG ORGHO 7 WR UXQ RGHQBWORQICQW
-RXUQDO RI OHFKDQLFDO (QILQHHULQJ (GXFDWLRQ + LQ SUHVV

-RQHV - & p&KULVWPDV QR WLPH RIl IRU )RUG GHYHORSPHIY HQJLQH
,QWHUQDWLRQDO -RXUQDO RI OHFKDQLFDO (QJLQHHULQJ (GXFDWLRQ * LQ SUHV\

-RQHV - & p+HGURFDUERQ VXSSO\ WR -DSDQ IURP ,QGRQHVLD WKHQ DQG QR:
,QWHUQDWLRQDO -RXUQDO RI OHFKDQLFDO (QJLQHHULQJ (GXFDWLRQ * LQ SUHV\

-RQHV -& WwXUJL LQ V -DSDQY ,QWHUQDWLRQDO -RXUQDO RI OHFKDQLFDX
(QILQHHULQJ (GXFDWLRQ * LQ SUHVV

-RQHV -& uQWHIJUDWHG FRDO DQG VWHHO SURGXFWLRQ LQ 1RYD 6
,QWHUQDWLRQDO -RXUQDO RI OHFKDQLFDO (QJLQHHULQJ (GXFDWLRQ * LQ SUHV\

RQHV - & p6LHPHQV DQG JDVLILFDWLRQ WHFKQRORJ\] ,Q@BO@DWLRQDO -R!
OHFKDQLFDO (QJLQHHULQJ (GXFDWLRQ * LQ SUHVV

"RQHV - & p$SSOLFDWLRQ RI 6HPHQRY WKHRU\ RI WKHUPDO LJQLWLRQ WR FKH
SURFHVV VDIHW\] -RXUQDO RI)LUH 6FLHQFHV + LQ SUHWV
FRQW



‘RQHV -& p+XPLGLW\ PHDVXUHPHQWY $LU :DWHU DQG (QYLURQPHQW
,QWHUQDWLRQDO * LQ SUHVV

-RQHV - & WHWWHU WR WKH (GLWRUY )XHO = LQ SUHVV

-RQHV - & p$ SRVVLEOH DQDORJXH RI WKH /HZLV QXPEHU IRU JDVHV DQG YDSR;
LQ D SRURXV PHGLXPY -RXUQDO RI)LUH 6FLHQHV = LQ SUHVV

-RQHV -& p&RPPHQWV RQ /1* ILUH KD]DUGVY -RXUQDO RI +D]DUGRXV
ODWHULDOQOV = LQ SUHVV

-RQHV -& p&RPPHQWV RQ UHSRUWHG UHVXOWV IRU WBHDEX&QLQJ RI /
ODQGILOO JDV EOHQGVY )XHO = LQ SUHVV

&RQIHUHQFH &RQWULEXWLRQV

O*UD\ %) -RQHV -& &ULWLFDO EHKDYLRXU LQ FKHPLFDOORWJHDFWLQJ VAV
ZLWK WZR SKDVHV $EVWUDFWV Rl 3DSHUV 7KLUG $X\\RQDEALBIQRHRPEXVW
&RQIHUHQFH 3DSHU  7KH &RPEXVWLRQ ,QVWLWXWH $XVWUDOLDQ 6HFWLRQ

*UD\ %) -RQHV -& (WK\OHQH R[LGH DQG DFHWDOGHK\GH R[LGEWLRQV LQ D Zk
VWLUUHG IORZ UHDFWRU $EVWUDFWV RI 3DSHUV )RRBEMVWXRGUDOLDQ &
6FLHQFH &RQIHUHQFH 3DSHU 7KH &RPEXVWLRQ ,QUBDMXWHEZ $XV
=HDODQG 6HFWLRQ

*UD\ %) -RQHV -& $FHWDOGHK\GH R[LGDWLRQ LQ D ZHO®IBFANBUHG IORZ U
6HYHQWK 1DWLRQDO &RQYHQWLRQ RI WKH 5R\DO $XVWUDGUYH &KHPLFDO
3K\VLFDO &KHPLVWU\ 'LYLVLRQ +DQGERRN 3DSHU 7

-RQHV -& BWDF\ :2 'HYRODWLOLVDWLRQ RI 9LFWRULDQ EURZQ FRDOV XQ
RILGLVLQJ FRQGLWLRQV 3URFHHGLQJV 6SHFLDOLVWHHRANRKRRIXD WKH
9RODWLOH ODWWHU LQ &RPEXVWLRQ 7KH &R PR VEXRQY DOVDNNZ
=HDODQG 6HFWLRQ

‘RQHV -& B6WDF\ :2 7KH XSWDNH RI PHWKDQRO E\ D ORUZHOO FRDO
3URFHHGLQJV RI WKH )LUVW $XVWUDOLDQ &RDO 6FLHQFH &RQIHUHQFH
$XVWUDOLDQ ,QVWLWXWH RI (QHUJ\

‘RQHV -& 'LVFXVVLRQ SRLQW UH 6\QWKHWLF FKIX®\IRUDVKH V
YDSRULVDWLRQ E\ &/ 6HQLRU DQG 5& )ODIJDQ 7ZHQWLHWK 6\PSRVLXP
,QWHUQDWLRQDO RQ &RPEXVWLRQ 7KH &RPEXVWLROW\ERVIWXWH 3L

‘RQHV -& 6WDF\:2 0DVV VSHFWURPHWULF JDV FKURPDWRJURISKLF VWXGLHV
WKH R[LGDWLRQ RI 9LFWRULDQ EURZQ FRDOV 3URFHH&I ©@BNDEGDQYE&H )LUVW
&RQIHUHQFH RQ &RDO 5HVHDUFK 9ROXPH , 3DSHU SS &RDO 5HVHDUFK
$VVRFLDWLRQ RI 1HZ =HDODQG

FRQW



‘RQHV -& BWDF\:2 62 DQG 1& HPLVVLRQV IURP WKH FRPEXVWLRQ RI
9LFWRULDQ EURZQ FRDOV 3URFHHGLQJV Rl WKH 6HFRQGFEKQRHDOLDQ &RD!
&RQIHUHQFH $XVWUDOLDQ ,QVWLWXWH RI (QHUJ\

-RQHV -& 'MDNDULD 5 ,QYHVWLJIDWLRQ RI LIQLWLRQVIGXHQ®XVWULDO H
VOXGJH 3URFHHGLQJV Rl WKH %LFHQWHQQLDO ,QIMBADWURGBE &RQIH
3URFHVV ,QGXVWULHV QVWLWXWLRQ RI (QILQHHUV $XVWUDOLD

AQFK 5' -RQHV -& 6RPH H[SHULHQFHV LQ WKH SUDFWILED®/LRYHRI
ILUHV (WHQGHG $EVWUDFWV -RLQW ,QWHUQDWLROQDHRPEXVWLRQ &RQ
7KH &RPEXVWLRQ ,QVWLWXWH $XVWUDOLD 1HZ =HDODQG\BIGRRVDSDQHVH ¢

)RXOGV * :DONHU 6 &KDUOWRQ % * *UD\ %) -RQHV -& 7KH JDV SKDVH
SDUWLDO R[LGDWLRQ RI PHWKDQH WR PHWKDQRO LQ D &&HWRHRHKHIHGLQJIV
$XVWUDOLDQ &KHPLFDO (QJLQHHULQJ &RQIHUHQFH 9ROXWLRQ RDVWLW
(QILQHHUV $XVWUDOLD

JRXOGV *$ &KDUOWRQ % * /H %7 -RQHV -& *UD\%) 7KH XVH RI D
MHW VWLUUHG &675 WR VWXG\ WKH JDV SKDVH SDUWMKD®HGIRVLRQ RI Pt
PHWKDQRO 6WXGLHV LQ 6XUIDFH 6FLHQFH DQG BOWDO&REY HDMWXRQ
,9  (OVHYLHU $PVWHUGDP

-RQHV -& $Q H[DPLQDWLRQ DQG DVVHVVPHQW RI EDVNHWRHDWLQJ WH
GHWHUPLQH SURSHQVLWA WR VSRQWDQHRXV FRPEXVRILRKH 3URFHHGLQJV
,QWHUQDWLRQDO &RQIHUHQFH RQ )LUH 6DIHW\ 3URGXRUDBDIRY\ &RUS
6LVVRQYLOOH :HVW 9LUJLQLD

-RQHV -& pPHYHORSPHQWV LQ WHVW SURFHGXUHV IRU SYRSHQVLW\ Wi
VSRQWDQHRXV KHDWLQJY 3URFHHGEQQWRUGQBWLRQDO &RQIHUHQFH RQ )LUH
6DIHWA 3URGXFW 6DIHW\ &RUSRUDWLRQ 6LVVRQYLOOH :HVW 9LUJLQLD

-RQHV - & plHZ FRQFHSWV DQG WHVW SURFHGXUHVQW RIKKIPVBVVPH
GXH WR VSRQWDQHRXV KHDWLQJ Rl WUDQVSRUWHGEFBFEANLUROH VROLGVY
(QHUJ\ (QILQHHULQJ LQ WKEHQWXU\ YRO %HJHOO +RXVH 1HZ
<RUN

‘RQHV -& p$ FRPEXVWLRQ VFLHQWLVWYV YLHZ Rl WKHUFRFRKSOH WHPS
PHDVXUHPHQWY 6HPLQDU RQ $GYDQFHG 6HQVRUV DI, GWMIBRRHEWDW
&RPEXVWLRQ 3URFHVVHV  SS QVWLWXVWRQFRIQORLQHHUV
/RQGRQ

-RQHV - & u$Q H[DPLQDWLRQ RI IODVK SRLQWV DV DQ LQ@@]BDWRU RI ILUH
ZLWK IODPPDEOH OLTXLGVY 3URFHHGLOJQWHUBBWLRQDO &RQIHUHQFH RQ
)LUH 6DIHW\  3URGXFW 6DIHW\ &RUSRUDWLRQ 6LVVRQYLOOH :HVW 9LUJLQLD

FRQW



"RQHV - & p$Q RYHUYLHZ RI ILUH KD]DUGV LQ WKH RIIVKRUBIGRAMDYG JDV
3URFHHGLQJV RI WKHQWHUQDWLRQDO &RQIHUHQFH RQ )LUH 6DIHWA
3URGXFW 6DIHW\ &RUSRUDWLRQ 6LVVRQYLOOH :HVW 9LUJLQLD

6KDK $3 *XSWD 5. -RQHV -& +LODGR &- p)ODPPDELOLW\ DQG
PHFKDQLFDO SURSHUWLHV RI SRO\PHU QDQRFRPSRVLWHVKHURFHHGLQJV RI
,QWHUQDWLRQDO &RQIHUHQFH RQ )LUH 6DIHW\  SBW\RRESTEVDE/LRQ
6LVVRQYLOOH :HVW 9LUJLQLD

6KDK $3 *XSWD 5. -RQHV -& +LODGR &- p)ODPPDELOLW\ DQG
PHFKDQLFDO SURSHUWLHV RI YLQ\O HYWHU FOD\ FRESEXDOHWFISILFDO
&RQIHUHQFH 6RFLHW\ RI 30DVWLF (QJLQHHUV 6DQ JUDQFLVFR

*RGHIUR\ - -RQHYV - & pOLFURFDORULPHWULF VWXG\ Rl WKH WKHUPR R[LGDWLY
GHJUDGDWLRQ RI SDUWLDOO\ FXUHG HSR]\ EURPLQH FOD\ UHVLQW 3URFHHGLQJ
,QWHUQDWLRQDO &RQIHUHQFH RQ )LUH 6DIHW\ 3URGXFW 6DIHW\ &RUSRUD'
6LVVRQYLOOH :HVW 9LUJLQLD

-RQHV - & u7RZDUGYV D JUHDWHU VHQVH Rl KLVWRULFBIQSHMFBHEWLYH LQ
HGXFDWLRESHQQXDO &RQIHUHQFH RQ (QILQHHULQJ (GXFDWLRQ 81(6&2
,QWHUQDWLRQDO &HQWUH IRU (QJLQHHULQJ (GXFDWLRQ OHOERXUQH

-RQHV - & PSHIOHFWLRQV RQ FRPEXVWLRQ SULQFLSOHV DV WIRIQ\UHODWH WR L
RI SUDFWLFDO IXHOVY 30HQDU\ OHFWXUH %RRNJRBMEVRQDEFERQBMWHQFH
1RQ LVRWKHUPDO 3KHQRPHQD DQG 3URFHVVHV LQ KREGRYXWHKGDNRH
3URI $* OHUJKDQRY 1DWLRQDO $FDGHP\ Rl 6FLHQFHV RI $UPHQLD
6XEVHTXHQWO\ SXEOLVKHG LQ HIWHQGHG IRUP LQ WKH &KHPLFDO -RXUQDO RI $L

‘RQHV -& p$Q RYHUYLHZ RI QDWXUDO JDV RFFXUUHQFH SURGXFWLRQ
XWLOLVDWLRQY 3DUW  LQYLWHG SDSHU 3URFRQE.QGRERIRWEN 6HF
7HFKQRORJ\ &RQIHUHQFH

‘RQHV -& p$Q RYHUYLHZ RI QDWXUDO JDV RFFXUUHQFH SURGXFWLRQ
XWLOLVDWLRQY 3DUW  LQYLWHG SDSHU 3URFIRGELQRERIRWEN 6HF
7HFKQRORJ\ &RQIHUHQFH

OLVFHOODQHRXV
0 -RQHV -& .LQHWLF SDUDPHWHUV RI R[LGDWLRQ RI D ELWXPLQRXV FRD
PLFURFDORULPHWU\ $SSOLFDWLRQV 1RWH 7KHUPRPHWULF $% 6ZHGHQ

‘RQHV -& ,JQLWLRQ DQG FRPEXVWLRQ SURSDJDWLRQ LQ IR$HVW PDWHULD
2FFDVLRQDO 3DSHU 6KDIL]DGHK &HQWUH IRU :RRG DQG &DUEBRMGUDWH &KHPL
8QLYHUVLW\ RI ORQWDQD OLVVRXOD

-RQHV -& p$ QHZ WHVW IRU VSRQWDQHRXV FRPEXVWLRTQL\BRSHQVLWA XW
PLFURFDORULPHWU\Y $SSOLFDWLRQV 1IRWH  7KHUPRPHWULF $% 6ZHGHQ
FRQW



-RQHV - & 5HYLHZ RI p)LUH DQG 9HIJHWDWLRQ "QDPLFV 6WKIG1LRVUWIRP
$PHULFDQ %RUHDO )RUHVWY E\ ($ -RKQVRQ _)RUHVWU\

-RQHV - & p+RZ EODJH PD\ LPSDFW IXWXUH ILUH SURWHFBA®GH 6FRWWLV
([SUHVV ))HEUXDW\ S

‘RQHV -& 5HYLHZ RI p+RZ 6DIH LV 6DIH (QRXJK'] E\ * $OVWRQ 5LVN
0ODQDJHPHQW $Q ,QWHUQDWLRQDO -RXUQDO

-RQHV - & p6DIHIXDUGV DIDLQVW LIQLWLRQ DW PRVW HIHROYIDHGXKHQ YDU\LQJ
NHSW LVRODWHGY 7KH 6FRWVPDQ 'HFHPEHU WK SS

-RQHV - & 5HYLHZ RI p&ULWLFDO 7HPSHUDWXUHV IRU WRRVIKRRDO ([S
&KHPLFDOVY] E\ 7 .RWR\RUL 7UDQVDFWLRQV Rl WKH ,QVRUEBRWLRQ RI &K
(QILQHHUV 3DUW % 3URFHVV 6DIHW\ DQG (QYLURQPHQWDO 3URWHFWLRQ

6DOWHU 6 ODF*UHJRU . -RQHV -& u6FRWWLVK (QHUJ\ 5HYLHZV B6FRWODQG!
2SSRUWXQLW\  6FRWODQGV &KDOOHQJHY SS )RUHZRUG B3$0H[ 6DOPRQG
6FRWWLVK 1DWLRGDSEXNUIK

-RQHV - & 5HYLHZ RILEWLRQDU\ RI (QHUJ\ E\ &- &OHYHODQG DQG & ORUULV
7UDQVDFWLRQV RI WKH ,QVWLWXWLRQ RI &KHPLFDO JQREDNMUBDBDMW %
DQG (QYLURQPHQWDO 3URWHFWLRQ

-RQHV - & p6KHUORFN +ROPHV DQG FRDO GHULYDWLYHVY -6XHIGDKRFN +ROPH
+ LQ SUHVV

-RQHV - & p3+LV ODVW ERZ" DQG WKH GLHVHO HQJLQHT\GKRXIORPN +ROPH
LQ SUHVV

-RQHV -& wWXHO WHFKQRORJ LQ WKH 9HUPLVVD 9DOOHROPERHUORFN +
-RXUQDO * LQ SUHVV

-RQHV -& p&RDO EHG PHWKDQH IURP 5DQLIJDQM FRDOY 1BQ/OHWWHU ,Q
6RFLHW\ Rl (QILQHHULQJ *HRORJ\ + LQ SUHVV

(1'2) 1,67

3 $XWKRUV RI WKLV ZRUN DQG SDUWLFLSDQWV LQ WKID\IGERWPWLVK (QH
SUHFHGHG LW DQG ZKLFK LV EULHIO\ GHVFUL ENGKHXY/KIHBREKRVHQ RQ
WKH EDVLV RI WKHLU H[SHUWLVH RQO\ DQG ZHUHDYRVD QHIWXVEADWRRQ
ZLWK WKH 6FRWWLVK 1DWLRQDO 3DUW\ RU DJUHHPHQW ZLWK LWV SROLFLHV






