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W LV P\ JUHDW SOHDVXUH WR EULQJ
LRGLYHUVLW\ RI ODQJDORUH 8QLYHUVLW\
ZDV RQH RI P\ GUHDP SURMHFWYVY ZKLOH+HD OV
ODQJDORUH 8QLYHUVLW\ RCWDOO\ WKDW GEC
WKH :RUOG (QYLURQPHQW '"I9LFH &KDQFHO! ,
ZDV D UHJXODU YLVLWRU WR WKICQXPH RIILFLDO
RFFDVLRQV (YHUWKH FDPBXV IDVFL(H WHKOP S XV
SURIXVHO\ BOGRHW YIHVBXBEXUWKHU , KDYH VHH
VXFK DV SHDFRFENV SRUFXSLQH FREUHFODKIV
EXWWHUIOLHY PRW VSLGHUMGH YDULIDQG PXFK
PRUHOHDUQW WKDW WKHUH ZHUH RQOVY RI
FDPSXV ELRGLYHUVLW\ DYDLODEOH L QL®AKXW
GLVVHUWDWLRQV DQG WKHVHV +RZHYHURD
IORUDO DQG IDXV QRW DYDLODEOH

ODQJDORUH 8QLYHUVLW\ LV VDLG WRIEF
HSLFHQWUH RI WKH 8QLYHUVLW\ LV ( TXDUWHUV R
WKH XQLYHUVLW\ VXUURXQGHG E\ EHOX\WL
JUHHQHUB\ FROPBKY VWULNHYV WKH H\H RI HYH
EHDXW\ RI WKH FDPSXV DV D SDUW RI WKHWV
ZRUOG WKDW KDUERXUV PDQ\ HQGHPLFENS
HQGDQJHUHG WKUIVSHFLHV ZKLFK QHHG
SULRULW\ IRU WI



,Q WKH FXUUHQW VFHQDULR RI IDHE SINVNVH® VGL
WKDW WKLV ELRGLYHUVLW\ EH GRFXPDQWBGR ZHV
8QLYHUVLW\ ZLWK VSHFLDO UHIHUHQFHD®ARR 0D G
GHYHORSLQJ LQ D VXVWDLQDEOH PDQQFXOW R UPDHM
VSRUWY DQG H[WHQVLRQ DFWLYLWLHV FCIVQJRIOR
.DUQDWDND YROXPLQRXV GHYHORS P® QWHDUP \D RW |
EHFRPL\QRIIDUW FLW\ DQG 6SHRBLD W KB RQRPAIFQGGRQ W
0DQJDODJDQJRWKUL FDPSXV DV ZHOO

7KHUHIRUH LW LV HVVHQWLDO W R UGRRKFX® MKWM
FDPSXV ZLWK DQ H\H RQ LWV SUHVHUYDWLRR 0DQ
UHJLRQV DUH HQULFKHG ZLWK G LHYDHRW LSIRHIG K DKL
ZDWHUIDOOV ZHWODQG IRUHVW OD®6P ®X\G DURFR
KDV D ERWDQLFDO JDUGHQ DQG DUERUHWXP PDL
7KHVH KDYH WR EH FRQVHUYHG &REBMHQY DIWIHRRQ
SULRULW\ DOO RYHU WKH ZRUOG RZ0GI VR (DG DX
IURP WKH IDFH Rl WKH HDUWK GXH W RUGRHI RO WWO
SROOXWLRQ $Q LPSRUWDQW SDUW RI FRQVHUYDW

., DP GHOLJKWHG WKDW D FRPSUHKHQVLYH G
ELRGLYHUVLW\ KDV EHHQ WDNHQ XS XHWKPWDK®@ OV
IURP WKH /LIH 6FLHQFH GHSDUWPHQWWKLVDRVQR
FRPSOHWH UHSRUW RI RXU FDPSXV EWRGY DH WAKLDWN
ZLOO VNUWHRMWHOLQH GDWD IRXQGDWLERLWE M
LQ WKH FRPLQJ \HDUV 1RZ DQG W KIHD®R & B HFQIGOlIDWX
EDVHG RQ WKH EDVHOLQH GDWD DOZKOWY ZROX\ORG V¢
GZLQGOLQJ YDULDWLRQ RI VSHFLHV GOWWHNGWN K
GRFXPHQWDWLRQ RI WKH FDPSXV ELRGHELSIUWHW)
EULQJLQJ RXW D GRFXPHQWDWLRQ RRPMKH ELRGLY



XQGHU ODQJDORUH 8QLYHUVLW\ MXULVGLPWGRQ L
8GXSL GLVWULFWYVY LQ WKH QH[W SKDVH

'LWK SRVLWLYH KRSH WKDW LQ WKHZFRRPALQ®D GI
GRFXPHQWDWLRQ RI ELRGLYHUVLW\ RQ WKINLAD\PS:
MXULVGLFWLRQDO DUHD ZLOO EH WDWHGEY XRRN ZW |
SUHVHQW DQG IXWXUH JHQHUDWLRQV

ODQJDODJDQJRWKUL . %<5%$33%
9LFH &KDQFHOORU
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7KH GRFXPHQWDWLRQ RI %LRGLYHUVLW\ RI O
ODQJDODJDQJRWKUL EURXJKW RXW LQ WKW RRUP F
VXSSRUW DQG FRQWULEXWLRQV RI PDQ\ SHRSOH

J)LUVW DQG IDU PRVW ZH WKDQN ZLWK D GHHS
O9LFH &KDQFHOORU 3URI . %\UDSSD IRUDKDLQJ
FRQVWDQW VXSSRUW IURP WKH GD\ RQH VX KNWQKKM I
GUHDP SURMHFW GRFXPHQWDWLRQ RWE IFD®ISKHWU V
ODQJDODJDQJRWKUL

'H ZRXOG OLNH WR SODFH RQ UHFRUG RXU K
1DIJHQGUD 3UDNDVK OS5HJLVWUDU ODQIJHIRVWH BQGY
DGPLQLVWUDWLYH VXSSRUW IRU PDWHULDOL]LQJ V

‘H DUH YHU\ JUDWHIXO WR WKRVH IBRXOW\ P
FRQVHQWHG WR FRQWULEXWH WKH GDARDP SRAXVV SNHAE
WKLV HQGHDYRXU 3URI 5DMDVKHNKDU ..3DWLO
OLMD\DOD[PL 3URI . %KDVKDNDU 6KHQR\ 3URI
%DODNULVKQD 3URI 9LMD\D 0DOD E¥RIRWRIW GD QGF
WKHLU VWXGHQWY 9DULRXV VSHRUHQ RO BKRWRD
UHFRUGHG LQ WKLV GRFXPHQWDWLRQ DUM EDVH
PHPEHUV UHVHDUFK VFKRODUVY SRVW JUDGXDWH

‘H DUH YHU\ WKDQNIXO WR 3URI S5DYLMKDQND
ODQJDORUH 8QLYHUVLW\ IRU KLV KHOS GXYWQD QWK
3URI + /| 6KDVKLUHNKD &RRUGLQDWRURUODWEKBOF
WHFKQLFDO VXSSRUW

‘H VSHFLDOO\ WKDQN WR 'U 6DQWKRVK . XPDU .
‘U 6DWKLVKD .5 0OU 5DYLWKHM ZKR ZRUKHG KD
GDWD DQG SUHSDUDWLRQ RI WKH ERRN

‘H DUH SOHDVHG WR DFNQRZOHGJH WKH UHV
$FKDU\D OV 6RZP\DVKUHH . OV 6XSUL\D 6 0OV 1L\



.DVDL 0OU $QDQG 1DVDODSXUH O0OU 'DYDINDP& DUG6 - (
ULMHVK 5DR RI 3RVW *UDGXDWH VMWXGGCGHOQMKRDRIN/L
-D\NXPDU OU .HPSUDPX OU 7DUDQDWK DQG 0U 7|

'H HIWHQG RXU WKDQNV WR 3URI $ 0 .KDQ 51
'‘D\DQDGD 1DLN JLODQFH 2IILFHU 3URIILAHY 6F
$GPLQLVWUDWLRQ B3URI 5DYLQGUDFKDUBOH3 0 (
VXIJIIJHVWLRQV DQG FRRSHUDWLRQ GXULQJ WKH GRI

J)LQDOO\ RQ EHKDOI RI DOO WKH PHPEHUV RI
OLNH WR DFNQRZOHGJH WKH VXSSRUW HAWXQU® RWV
SHVHDUFK VFKRODUV 3 * VWXGHQWYV DQRKUHRAQ
8QLYHUVLW\ IRU PDNLQJ WKH 'RFXPHQWDRKRVLRQ |
8QLYHUVLW\ ODQJDODJDQJRWKUL FDPSXV D VXFFH

SUDVKDQWKD 1L

5DMX .ULVKQD &KDOD
0 6 OXVWDN

6KDPSUDVDG 9 .
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3URI . 5 6ULGKDU $GMXQFW 3URIHVVRU 'HSI
ODQJDORUH 8QLYHUVLW\ ODQJDODJDQJRWKK!

/IDWH 3URI . . 9LMD\DOD[PL 3URIHVVRU 5WG
=RRORJ\ ODQJDORUH 8QLYHUVLW\ 0DQJDODJ

‘U 3UDVKDQWKD 1DLN 'HSDUWPHQW RI %LRYV
8QLYHUVLW\ ODQJDODJDQJRWKUL

B3URI 5DMX .ULVKQD &KDODQQDYDU 'HSDUWP
ODQJDORUH 8QLYHUVLW\ ODQJDODJDQJRWKU!

3URI 5SDMDVKHNKDU . 3DWLO 'HSDUWPHQW R
ODQJDORUH 8QLYHUVLW\ ODQJDODJDQJRWKU!

‘U 9LMD\DPDOD 1DLU 5WG 3URIHVVRU 'HSDI
=RRORJ\ ODQJDORUH 8QLYHUVLW\ 0DQJDODJ

S3URI 6UHHSDGD . 6 'HSDUWPHQW Rl $SSOLHC
8QLYHUVLW\ ODQJDODJDQJRWKUL

SURI . %KDVNHU 6KHQR\ '"HSDUPHQW RI $SSO
ODQJDORUH 8QLYHUVLW\ ODQJDODJDQJRWKU!

OU 1DUDVLPKDLDK 1 'HSDUPHQW RI $SSOLHG
8QLYHUVLW\ ODQJDODJDQJRWKUL

‘U 0 6 OXVWDN 'HSDUWPHQW RI $SSOLHG =RF
8QLYHUVLW\ ODQJDODJDQJRWKUL



‘U 6 KDUDWK &K/HFWXUHU 'HSDUWPH
%LRVFLHQFHY ODQJDORUH 8QLYHUYV

‘U 6KDPSUDVDG 9DULMD 5DJKX 5DPD(
1HXURJHQHWLFY /DE 'HSDUWPHQW @GR
8QLYHUVLW\ 0DQJDOD

OU 9LQHHWK . XPD6FKRODU 'HSDUWRP|
=RRORJ\ ODQJDORUH 8QLYHUVLW\

OU 1LWKLVK 3 3KRWRJUDSKHU DQG *.
ODVV &RPPXQLFDWLRQ DQG -RXUQDOI
ODQJDODJDQJRYV

‘U 6DQMHHND 3ULQFLSDO 6FLHQWLVYV
$F6,5 ILFKHQRORJ\ /DERUDWRU\ 30
DQG +HUEDULXP 'L 1IDWLRQDO %RWD
,QVWLWXWH 5DQD 3UDWDS

URI . 0 %DODNULVKQD 'HFV O0ODQJDORUH
8QLYHUVLW\ 0DQJDOD

‘U 6DQWKRVK . XPDU . *XHVW )DEFEXOV
&ROOHJIJH +DPSDQDNDWWI
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}us 8Z D VP 0}E hv]A E+]S5C u%ope

ODQJDORUH 8QLYHUVLW\ FDPSXV DW 0DQJDODJ
WR WKH VRXWK HDVW RI WKH KLVWRVKH WHRINAWIRQ
HGXFDWLRQDO HQGHDYRXUV RI WKH VOKBHHNKHV\
8QLYHUVLW\ W LV D SLFWXUHVTXHUHDNP FXNH WB R RV
WKH FRQIOXHQFH RI WKH ULYHU 1HWKH RYQIHVYXILGAL

DQRQG WKH FORXG FDSSHG :HVWHUIQ TKO&VV IRQ WKF

DOWLWXGH P $YHUDJH WHRSWRR WXKHH YOHDIGIHYW

IRXQG LQ WKLV DUHD PDLQO\ FRPSRVHEWG \R{F&DIWX
JLFXV $OVWRQLD 7HUPLQDOLD ,[RUD LADFIORVGURS
FDVKHZ PDQJRHV EDQDQD FRFRQXW DQG DUHFD
FDPSXV ,Q DGGLWLRQ VRPH DUHDV VXES5RUSWRRC
DQG &DVXDULQDV SODQWHG XQGHU VRRIRIO DI@GH
XQWLO WKH HQG RI SRVW PRQVRRQ SHSQRGQ IDHHL
LQ WKH FDPSXV LV FRYHUHG ZLWIOXVEKODUHHDVXE
2FWREHU DQG VWDUWYV GU\LQJ LQ 1RWHK PELHMHDQIG L
KDELWDWYVY DOVR KDUERXUV YDULHWWDLQYVHFRVR QDI
VR IRUWK

7KH FDPSXV JUHZ RXW RI D PRGHVW SRWW/VUUD
Rl O\ VRUH WR EHFRPH WKH IRFDO SRLQW RI DIQHLQ
FDPSXV ZKLFK RQFH KRXVHG D PHUH WEKUKIDHV SRV
WZHQW\ ILYH SRVWJUDGXDWH GHSDUWPRXRWXYUH 0&
HISHULHQFHG IDFXOW\
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SKRUPLGLXP*RRRQWP

.LQJGRP (XEDFWHULD

3K\OXP &\DQREDFWH
&ODVV &\DQRSK\F
6 XEFODVYV 2VFLOODWE
2UGHU 2VFLOODWR
)DPLO\ 2VFLOODWRL

*HQXV 3KRUPLGLXP
6SHFLHYYFRULXP

&RQWULEXWLRQ E\ 6KDUDWK &KDQGUD . DQG *DWKD 5 6

2VFLOODWRULDUKRWVRJIHQHD

.LQJGRP (XEDFWHULD

3K\OXP &S\DQREDFWHU
&ODVV &\DQRSK\FH!
6 XEFODVYV 2VFLOODWRL
2UGHU 2VFLOODWRU
)DPLO\ 2VFLOODWRUL

*HQXV2VFLOODWRULD
6SHFLRVKRPRJIJHQHD

&RQWULEXWLRQ E\ 6KDUDWK &KDQGUD . DQG *DWKD 5 6



2VFLOODWRIUWIPEOKDOFXWWDZD YV

.LQJGRP (XEDFWHULD
3K\OXP &S\DQREDFWF
&ODVV &\DQRSK\F
6 XEFODVYV 2VFLOODW
2UGHU 2VFLOODW|
)DPLO\ 2VFLOODWR

*HQXV 2VFLOODWRULD
6SHFLHY DFXWD

&RQWULEXWLRQ E\ 6KDDQUDWKDIEREDQGUD

2VFLOODWRUAHK N XKGEEHHYLV

.LQJGRP (XEDFWHULD

3K\OXP &S\DQREDFWHL
&ODVYV &\DQRSK\FF
6 XEFODVYV 2VFLOODWR
2UGHU 2VFLOODWR
)DPLO\ 2VFLOODWRU

*HQXV 2VFLOODWRULD
6SHFLHY VXEEUHYLV

&RQWULEXWLRQ E\ 6HKIUDWKRXEDOGUD



2VFLOODWRULD G6NKXIGRJIJHPLQ

&RQWULEXWLRQ E\

.LQJGRP (XEDFWHULD

3K\OXP &S\DQREDFWH
&ODVV &\DQRSK\F
6 XEFODVYV 2VFLOODW
2UGHU 2VFLOODWR
)DPLO\ 2VFLOODWRL

*HQXV 2VFLOODWRULD
6SHFLHY SVHXGRJHPLQDYV

6 KDDQUDWKREDQGUD

O\[RVDUFLQD VHHWWBBHLOLYV

&RQWULEXWLRQ E\

.LQJGRP (XEDFWHULD
3K\OXP &\DQREDFWH
&ODVV &\DQRSK\F
6 XEFODVYV 2VFLOODWE
2UGHU SOHXURFD
)DPLO\ +\HOODFHDF

*HQXV O\[RVDUFLQD
6SHFLHO/ VSHFWDELOLYV

6KDUDWK &KDQGUD . DQG *DWKD 5 6



2VFLOODWRUBDDAXGWK HF HRWVR QW

.LQJGRP (XEDFWHULD

3K\OXP &\DQREDFWH
&ODVV &\DQRSK\F
6 XEFODVYV 2VFLOODWF
2UGHU 2VFLOODWR
)DPLO\ 2VFLOODWRL

*HQXV 2VFLOODWRULD
6SHFLHY FXUYLFHSYV

&RQWULEXWLRQ E\ 6PDRQIEDWIKBE KD @G UD

2VFLOODWR WX FKHUWLQ FH SV

.LQJGRP (XEDFWHULD

3K\OXP &\DQREDFWHL
&ODVV &\DQRSK\FH
6 XEFODVYV 2VFLOODWF
2UGHU 2VFLOODWR!
)DPLO\ 2VFLOODWRL

*HQXV 2VFLOODWRULD
6SHFLHY SULQFHSYV

&RQWULEXWLRQ E\ 6PDRQIEDWIKBE KD @G UD



IHSWRO\QJE\DRWRIQWLWQDJIJQRVWL

.RPDUHN
.LQJGRP (XEDFWHULD
3K\OXP &\DQREDFWHL
&O0DVV &\DQRSK\FH!
6XEFODVV  6\QHFKRFRFF
2UGHU 6\QHFKRFRFF
)DPLO\ /IHSWRO\QJE\D

*HQXV /HSWRO\QJE\D
6SHFLHVWHQXLV

&RQWULEXWLRQ E\ 6PRQIEDWIKBE KD @G UD

2VFLOODWRINMWI ERORIPUERPRQW

.LQJGRP (XEDFWHULD

3K\OXP &\DQREDFWHL
&ODVV &\DQRSK\FF
6 XEFODVYV 2VFLOODWR
2UGHU 2VFLOODWRU
)DPLO\ 2VFLOODWRU

*HQXV 2VFLOODWRULD
6SHFLHY2Z FKORULQH

&RQWULEXWLRQ E\ 6PDRQIEDWIKBE KD @G UD



'LDWRPYV
IDYLFXOD FU\CSONIRIWeHIQUHVO DO R W

.LQJGRP &KURPLVWD

3K\OXP %DFLOODULT
&ODVYV %DFLOODL
6 XEFODVYV %DFLOODU
2UGHU IDYLFXOD
)DPLO\ IDYLFXODF

*HQXV 1DYLFXOD
6SHFLHY FU\SWRWHQHOC

&RQWULEXWLRQ E\ 6PRQIEDWIKBE KD @G UD

1LW]VFKLD $XHIWMZDMDLG/

.LQJGRP &KURPLVWD

3K\OXP %DFLOODULRC
&ODVV %DFLOODUL
6 XEFODVYV %»DFLOODUL
2UGHU %DFLOODUL]I
)DPLO\ %»DFLOODULD

*HQXV 1LW]VFKLD
6SHFLHV WKHUPDOLYV

&RQWULEXWLRQ E\ 6PDRQIEDWIKBE KD @G UD



3LQQAXODULD VXHFDIRWDWD

.LQJGRP &KURPLVWD

3K\OXP %DFLOODULR
&ODVYV %DFLOODUL
6XEFODVV %DFLOODUL
2UGHU 1IDYLFXODOF
6XERUGHU 6HOODSKRUL
)DPLO\ 3LQQXODULDH

*HQXV 3LQQXODULD

6SHFLHY VXEFDSLWDWD
&RQWULEXWLRQ E\' 6KDUDWK&KDQGUD . DQG *DWKD 5 6

*RPSKRQHPDKHEUYUWBGHUAH

.LQJGRP &KURPLVWD

3K\OXP %DFLOODULRS
&ODVV %DFLOODUL
6 XEFODVYV %DFLOODULF
2UGHU &\PEHOODOH
)DPLO\ *RPSKRQHPDW

*HQXV*RPSKRQHPD
6SHFLMV+HEULGHQVH

&RQWULEXWLRQ E\ 6PDRQIEDWIKBE KD @G UD



S\PEHOOD DXXWREDFD

% .LQJGRP &KURPLVWD
; 3K\OXP %DFLOODULRSEk
1, &ODVV %DFLOODULR
. o 6XEFODVV  %DFLOODULR
o £S5t 2UGHU &\PEHOODOH\
B . )DPLO\ &\PEHOODFHDF

ﬁ *HQXV &\PEHOOD
6SHFLKY DXVWULDFD

&ERQWULEXWLRQ E\ 6KDUDWK&KDQGUD . DQG *D

IDYLFXODWWHEBHOWODQ H[ .XW]LC

& ' .LQJGRP &KURPLVWD
' 3K\OXP %DFLOODULRSHE
&ODVV %DFLOODUL!
, 6XEFODVV %DFLOODULR
. 2UGHU IDYLFXODOH\
/ 6XERUGHU 1DYLFXOLQHD
)DPLO\ IDYLFXODFHD

*HQXV 1IDYLFXOD
6SHFLHVN WHQHOOD

&GRQWULEXWLRQ E\ 6BQEDWKRRKD@GUD



'LSORQHLVSKWWUHBGAMOQ L L

&RQWULEXWLRQ E\

.LQJGRP &KURPLVWD

3K\OXP %DFLOODULRE
&ODVV %DFLOODUL
6 XEFODVYV %DFLOODUL
2UGHU IDYLFXODOF
6 XERUGHU 'LSORQHLGL
)DPLO\ 'LSORQHLGDF

*HQXV 'LSORQHLV
6SHFLHVSHWHUVHQLL

6 BQEDWKR KD @G UD

6WHQRSWHUREL®D UGHEQVNVNRWLNNVAPD

&RQWULEXWLRQ E\

.LQJGRP &KURPLVWD

3K\OXP %DFLOODULT
&ODVV %DFLOODL
6 XEFODVYV %DFLOODU
2UGHU 6XULUHOO
)DPLO\ 6 XULUHOOD|

*HQXVOEWHQRSWHURELD
6SHFLBVYVGHOLFDWLVVLE

6 D QIED W IKB. KD @ G U D
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&RFFRFDUSLD HU\WKURJ\OL

.LQJGRP )XQJL
'LYLVLRQ $VFRP\FRYV

&ODVV IHFDQRUF
2UGHU SHOWLJHU
J)DPLO\ &RFFRFDUS

*HQXV&RFFRFDUSLD
6SHFLKEYV HU\WKURJ[\OL

&RQWULEXWLRQ E\ 6DQMHHYD 1D\DN DQG 3UDVKDQWKD 1Dl

'LSORVFKLVWHYVY UDPSRGGHQVL

.LQJGRP )XQJL
'LYLVLROQ $VFRP\FRWD
*HQXV 'LSORVFKLVWHYV
6SHFLHVUDPSRGGHQVLYV

&ERQWULEXWLRQ E\ 6DQMHHYD 1D\DN DQG 3UDVKDQWKD 1Dl



SDUPRWUHPD SVHXGRQLOJKHUL

.LQJGRP )XQJL
'LYLVLRQ $VFRP\FRWD
&ODVV IHFDQRURP
2UGHU IHFDQRUDOF
)DPLO\ 3DUPHOLDFHI
*HQXVBDUPRWUHPD
6SHFIBHYVHXGRQLOJKHL

&RQWULEXWLRQ E\ 6DQMHHYD 1D\DN DQG 3UDVKDQWKD 1Dl

S3\[LQH FRFFRHYV

.LQJGRP )XQJL
'LYLVLRQ $VFRP\FRWIE

&ODVV $VFRP\FHW
2UGHU JHFDQRUDO
)DPLO\ 3K\WVFLDFHDH
*HQ XV 3\[LQH

6SHFLHWRFFRHV

&RQWULEXWLRQ E\ 6DQMHHYD 1D\DN DQG 3UDVKDQWKD 1D
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$PDQLWD DQJXVWKQDPHRB G MMWDQ

LQJGRP )XQJL

'LYLVLRQ %DVLGLRP\FR
&ODVV $IDULFRP\FI
2UGHU $IJDULFDOHYV
)DPLO\ $PDQLWDFHDF

*HQXV $PDQLWD
6SHFLHW DQJXVWLODPHO

(FRQRPLF YDOXH (FWRP\F

&RQWULEXWLRQ E\ . 5 6ULGKDU

& RO O\E L D%BXOHD 3HIJOHU

LQJGRP )XQJL

3K\OXP %DVLGLRP
&ODVV %DVLGLI
2UGHU $IJDULFD
)DPLO\ fULFKROR

*HQXV &ROO\ELD
6SHFLH& DXUHD

(FRQRPLF YDOXH (GLeEun
&RQWULEXWLRQ E\



'DFU\RSLQD[ VSOAKEXKQQUL*D: ODUWI

&ERQWULEXWLRQ E\

5 6ULGKDU

.LQJGRP )XQJL

'LYLVLRQ %DVLGL
&ODVV '‘DFU\P\
)DPLO\ '‘DFU\P\F]

*HQXV 'DFU\RSLQD]
6SHFLHYV VSDWKXODU
(FRQRPLF YDOXH (Gl

'DOGLQLD FR®RIOOQWRWDLFEOHY  'H 1RV

.LQJGRP )XQJL
'LYLVLRQ SVFF
6XEGLYLVLRQ 3H]L
&ODVV 6RU
6XEFODVV \OD
2UGHU \OIL
)DPLO\ \OD

*HQXV 'DOGLQLD
6SHFLHY FRQFHQW

(FRQRPLF YDOXH OHGLFLQDO &RQWULEXWLRQ E\ . 5



(QWRORPD EDWDLXLIPGX® 9

&RQWULEXWLRQ E\

(QWRORPD YDQDMXP 9

.LQJGRP )XQJL

'LYLVLRQ  %DVLGL
&ODVV $JDULF
6XEFODVV +\PHQR
2UGHU $JDULFI
)DPLO\ (QWRORP

*HQXV(QWRORPD
6SHFLHYDQDMXP
(FRQRPLF YDOXH (F

-RVHSK /HH
.LQJGRP )XQJL
'LYLVLRQ %DVLGLRP
&0ODVYV $JDULFRP
6XEFODVYV +\PHQRP\I
2UGHU $JDULFDO
)DPLO\ (QWRORPD\
*HQXV (QWRORPD

6SHFLHVEULKDGXP

(FRQRPLF YDOXH (FWRF

5 6ULGKDU

-RVHSK /HH¢

&RQWULEXWLRQ E\ . 5



*DQRGHUPD O&XFULWEBKXY 3 .DUVW

&RQWULEXWLRQ E\ . 5 6ULGKDU

.LQJGRP )XQJL

'LYLVLRQ %D VL
&ODVV $JDU
2UGHU 3RO\S
)DPLO\ *DQRGF

*HQXV *DQRGHUPD
6SHFLHY OXFLGXP

(FRQRPLF YDOXH O

+\JURF\EH DVWYWDMWMARPDGELQHP

.LQJGRP )XQJL

'LYLVLRQ %DVLGLF
&ODVV $JDULFF
2UGHU $JDULFD
)DPLO\ +\JURSKR

*HQXV +\JURF\EH
6SHFLHY DVWDWRJDO
(FRQRPLF YDOXH (FW

&RQWULEXWLRQ E\



IDFFDULD OGBRSEDWRRNH

&RQWULEXWLRQ E\

.LQJGRP )XQJL

'LYLVLRQ %DVLGLRP\
&ODVV $JDULFRP)
2UGHU $JDULFDOF
)DPLO\ +\GQDQJLDF

*HQXV /DFFDULD
6SHFLHN ODFFDWD

(FRQRPLF

9DOXH (FWRP\FRL

5 6ULGKDU

SLVROLWKXXRDPNOHEXWDVVHH 3ULHV

.LQJGRP )XQJL

'LYLVLRQ %DVLGL
&ODVV $JDULF
2UGHU %ROHW
)DPLO\ 6FOHURC

*HQXV 3LVROLWKXYV
6SHFLH3/ DOEXYV

(FRQRPLF YDOXH (FV

&RQWULEXWLRQ E\ . 5



3\FQRSRUXV VDQJXXQUWIXVO

&RQWULEXWLRQ E\

.LQJGRP )XQJL

'LYLVLRQ %DVLGLRP\I
&ODVV $JDULFRP\
2UGHU 3RO\SRUDO
)DPLO\ 3RO\SRUDFH

*HQXV 3\FQRSRUXYV
6SHFLHY VDQJXLQHXV

(FRQRPLF YDOXH OHGLFI

5 6ULGKDU

/HUPLWRP\FH\WS FONSHHD W XV

.LQJGRP )XQJL

'LYLVLRQ %DVLG
&O0DVYV $JDUL
2UGHU $JDULF
)DPLO\ JI\RSK\O

*HQXV 7THUPLWRP\FH
6SHFLHY FO\SHDW X\

(FRQRPLF YDOXH (GLEOH

&RQWULEXWLRQ E\



/HUPLWRP\FHV X¥RRREDDADVVHH ' $ 5

.LQJGRP )XQJL

'LYLVLRQ %DVLGLRP\F
&ODVV $IJDULFRP\I
2UGHU $IJDULFDOH
)DPLO\ I\RSK\OODFH

*HQXV 7THUPLWRP\FHYV
6SHFLHY XPNRZDDQ

(FRQRPLF YDOXH (GLEO

&RQWULEXWLRQ E\ . 5 6ULGKDU

7TUHPHOOD UXKHWURNXODWO

LQJGRP )XQJL

'LYLVLRQ %DVLGLR/|
&ODVV TUHPHOC
2UGHU TUHPHOO
)DPLO\ TUHPHOOD

*HQXV 7UHPHOOD
6SHFLHY UHWLFXODWEt

(FRQRPLF YDOXH (GLE

&RQWULEXWLRQ E\



yGo E]

&RQWULEXWLRQ E\ . 5 6ULGKDU

« ZEXEIXe ~ X

.LQJGRP )XQJL

'LYLVLRQ $VFRP)\
&ODVV 6RUGTL
2UGHU \ODUL
)DPLO\ \ODULD

*HQXV ;\ODULD
6SHFLHWVFKDURLGI
(FRQRPLF YDOXH OF

,\ODULD K\SR[\ORHY

LQJGRP )XQJL

'LYLVLRQ $VFRP\F|
&ODVV 6RUGDU
2UGHU ;\ODULD
)DPLO\ ;\ODULDF

*HQXV ;\ODULD
6SHFLHYV K\SR[\ORQ

(FRQRPLF YDOXH OHC

&RQWULEXWLRQ E\

'HWDLOV LQ$SSHQGL]

-
s
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[RUD EUBRKEDWD

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVSHUPV

&ODVV (XGLFRW
2UGHU SXELDOHYV
)DPLO\ SXELDFHDH

*HQXV ,[RUD
6SHFLHVEUDFKLDWD

&RPPRQ 1DPH *RUEDOH

2ZWKHU 1DPH *XUubQL . XuDWL .RUDML
6\QRQ\PY[RIDWWQRWMIDEP +RRND REWXVBWBRRN I
'LVWULEXWLRQ (QGHPLF WR WKH :HVWHUQ *KDWYV

&RQWULEXWLRQ E\ ODQRKDU $ 6RZP\DVRQ&HKDQ GMBVKYNKL

/HUPL GDOQLE >@®WWD

.LQJGRP SODQWDH
'LYLVLRQ $QIJLRVSHUPYV
&ODVV (XGLFRWYV
2UGHU O\ UWDOHV
)DPLO\ &RPEUHWDFHDH

*HQXV 7HUPLQDOLD
6SHFLHVY SDQLFXODWD

&RPPRQ 1DPH .LQGDO 7UHH )ORZHULQJ 0XUGDK
6\QRQ\BM QWD S W BolDI) DD BB B ORVD S W HX)OF KX @ DPD

H[ :DOO

'LVWULEXWLRQ 3HQLQVXODU ,QGLD LQ WKH :HVW

&RQWULEXWLRQ E\ ODQRKDU $ 1LW\DVUHH% 5 6RZP\DV
&DQG&KDQGUDVKHNKDU 0 %



=L]\SKXV RHQRG®GLCOLD

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVSHU

&ODVYV (XGLFRW YV
2UGHU 5RVDOHYV
)DPLO\ 5KDPQDFHD

*HQXW¥L]LSKXV
6SHFEHRHQRSOLD

&RPPRQ 1DPH -DFNDO -XMXEH 6PDOO J)UXLWHG -X
'LVWULEXWLRQ ,W UDQJHV IURP WKH ,&KALID) DWXXE F
BRXWKHDVW $VLD WR QRUWKHUQ $XVWUDOLD

&ERQWULEXWLRQ E\ 6RZP\DVKUHH .

6 XSDQEDMX ODQRKOD &

+LELVFXV VXUDWWHQVLYV

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVS]

&ODVV (XGLFR'
2UGHU ODOYDO
)DPLO\ ODOYDFHI

*HQXV+LELVFEXV
6SHFt HVXUDWWHQ\

'LVWULEXWLRQ ,QGLD 6UL /DQND 7URSLFDO DQG

&ERQWULEXWLRQ E\ 6RZP\DVKUHH .

&EKDQGUDVKHNKDU 0 %

-
=2}

6XSUDQPG&G 1LWA\DVUHH?Y



6LGD UKRPELIROLD

.LQJGRP 30DQWDH

'LYLVLRQ $QIJLRVSH
&ODVV (XGLFRW
2UGHU ODOYDOH
)DPLO\ ODOYDFHD

*HQXV 6LGD
6SHFLH/ UKRPELIROL

&RPPRQ 1DPH &XEDQ MXWH -HOO\ OHDI 4XHHQVO
'LVWULEXWLRQ $QGDPDQ 1LFREDU ,VODQGYV

ODKDUDVKWUD 6LNNLP 7DPLO 1DGX 8WWDU 3UDG
&ERQWULEXWLRQ E\ 6RZP\DVKUHH . 6XSUD®G 1LW\DVUHHY
&EKDQGUDVKHNKDU 0 %

+\EDQWKXV HQQH DVEHUPX V

.LQJGRP 30DQWDH
'LYLVLRQ  $QJLRVES

&ODVV (XGLFR
2UGHU ODOSLJI
)DPLO\ 9LRODFH

*HQXV+\EDQWKXV
6SHFEHVQQHDVSHU

&RPPRQ 1DPH 6SDGH )ORZHU 3LQN ODGLHV VOLS
'LVWULEXWLRAQ 6UL /DQND ,QGLD &KL®DO 0DG

$XVWUDOLD]V
&RQWULEXWLRQ E\ ODQRKDU $ 6RZP\DVKUHH . 6XSUL\D 6

D XEDQGUDVKHNDU 0 %



JLEXV UDHHPRVD

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVSHU
&0ODVV (XGLFRWYV
2UGHU 5RVDOHYV
)DPLO\ ORUDFHDH
*HQXV)LFXV
6SHFLHVUDFHPRVD

&RPPRQ 1DPH &OXVWHU ILJ
'LVWULEXWLRQ 1RUWK HDVWHUQ $0UW RDQ R@ @&/IKIH WQ

ZHVWHUQ $XVWUDOLD 1RW LQ WKH 3KLOLSSLQHV
&RQWULEXWLRQ E\ ODQRKDU $ 6RZP\DMVXQUBDHM X GXSUKQD &

SK\OODQWK/XV QLUXUL

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVS
&ODVV (XGLFRWV
2UGHU ODOSLJKL
)DPLO\  3K\OODQW
*HQXV3K\OODQWKXV
6SHFLAVQLUXUL

&RPPRQ 1DPH &DUU\ OH 6HHG %ODFN FDWQLS &KI
*XOl OHDI IORZHU +XUULFDQH ZHHG O6KDWWHUVWE
'LVWULEXWLRQ 7URSLFV

&RQWULEXWLRQ E\ ODQRKDU $ 6RZP\DMVXQUBDHM X GXSUKQD &



SOHFWUDQWKXV RDXPE RIS HQJAY

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVSHU
&O0DVYV (XGLFRWYV
2UGHU IDPLDOHYV
)DPLO\ /DPLDFHDH
*HQXV3OHFWUDQWKXV
6SHFLAVDPERLQLFXYV

&RPPRQ 1DPH &XEDQ 2UHJDQR ,QGLDQ ERUDJH ,(

OH[LFDQ RUHJDQR 6SDQLVK WK\PH
'LVWULEXWLRQ QDWLYH WR 6RXWKHUPHDBQEL QM\ON

SODQW LQ PDQ\ KRXVHV LQ VRXWK ,QGLD
&ERQWULEXWLRQ E\' 6RZP\DVKUHBD QBEBOXSXULUDVK QI W\DVUHH

-DVPLQXP PDODEIKXW FXP

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVS
&ODVV (XGLFRWV
2UGHU IDPLDOHYV
)DPLO\ 2OHDFHDH
*HQXV-DVPLQXP

6SHFLHVPDODEDULF

&RPPRQ 1DPH ODODEDU MDVPLQH ZLOG MDVPLQH

'LVWULEXWLRQ HVWHUQ *KDWYV
&RQWULEXWLRQ E\ 6RZP\DVKUHH . 6XSULDR&KDIQGWDVKHNEL

[@))



&HQWHOOD/ DSUEWLFD

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVSHU
&0ODVV (XGLFRWYV
2UGHU $SLDOHV
)DPLO\  $SLDFHDH
*HQXV&HQWHOOD
6SHFLBVDVLDWLFD

&RPPRQ 1DPH ,QGLDQ 3HQQ\ZRUW FRLQZRUW ,QG
SHQQ\ZHHG VSDGHOHDI

'"LVW ULBEXGIDRD 3HQQ\ZRUW DSSHDUV WR KDYH RUI
$VLD &KLQD ,QGLD DQG ODOD\D ZHUH SUREDEO\ :
&ERQWULEXWHG E\ ODQRKDU $ 6RZP\DVROBBMX 6XEMK@PD6& 1

&OLWRULD WHUQDWHD

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVS
&ODVV (XGLFRWV
2UGHU )DEDOHYV
)DPLO\ )DEDFHDH
*HQXV&OLWRULD

6SHFLBVWHUQDWHD

&RPPRQ 1DPH %XWWHUIO\ 3HD

'LVWULEXWLRQ 7KLV SODQW LV QDWKDIHO WRG WOUK
ODOD\VLD EXW KDV EHHQ LQWURGXFHG WR $IULFD
&RQWULEXWHG E\ 6RZP\DVKUHH . ODQRKDU $ 1DWW®MVUHH %
&EKDQGUDVKHNDU 0 %

(@)



$HUYD ODQDWD

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVSHU
&0ODVV (XGLFRWYV
2UGHU &DU\RSK\0O
)DPLO\ $PDUDQWKDF
6XEIDPLO\ $PDUDQWKF
*HQXV$HUYD
6SHFLEVODQDWD

&RPPRQ 1DPH ORXQWDLQ .QRW *UDVYV

'LVWULEXWLRQ $VVDP

.DUQDWDND 7MODKDUDVEX D

8WwWDU 3UDGHVK $UDE $IULFD -DZD 1HSDO 3KLC
&RQWULEXWHG E\ 1LW\DVUHH % 5 ODQRRBDMX 6RZWVKDQWDKE& H

' FKQRFDUSXV IUXWHSEWRQ

.LQJGRP SODQWD|

'LYLVLRQ $QJILRV
&O0DVYV (XGLF
2UGHU *HQWL
)DPLO\ $SRF\QI

*HQXV ,FKQRFDUSX'
6SHFLHV IUXWHVFH

&RPPRQ 1 %ODFN &UHHSHU

'LVWULEXQ\WRQDOHVLD DQG $XVwWUDOLD
&RQWULEXWHG E\ ODQRKDU $ 6XSUL\D 6 1LW\DMQBH % 5 ¢

&EKDQGUDVKHNDU 0 %



S$OWHUQDQWKHUD %HVWLO&V

.LQJGRP 30DQWDH
'LYLVLRQ  $QJLRVSHU

&ODVV (XGLFRWYV
2UGHU &DU\RSK\OO|
)DPLO\ $PDUDQWKDF

*HQXV $OWHUQDQWKHU
6SHFLHY VHVVLOLV

&RPPRQ 1®&HPWHVLOH -R\ZHHG 'ZDUI FRSSHUOHDI -R\
'LVWULEXWWIDRPQ .DVKPLU .DUQDWDND ODGK\D 3L
ODQLSXU 2GLVKD 7DPLO 1DGX 8WWDU 3UDGHVK

&RQWULEXWHG E\ ODQRKDU $ 6XSUL\DDGQS&SDWXDVYUMKQD 5 ¢

&DORWURSLV JLUDIQNH D

.LQJGRP 30DQWDH
'LYLVLRQ  $QJLRV!

&0ODVV (XGLFF
2UGHU *HQWLI
)DPLO\ $SRF\QI

*HQXV &DORWURSLV
6SHFLKBV IJLIJDQWHD

&RPPRQ 1&OWPRIZQ )ORZHU
'LVWULEXNWERKRDO $VLD
&RQWULEXWHG E\ 6RZP\DVKUHH . 6XSULDQ&KDIQ/GDNWKHING



JLEXV UHOLJLRVD

.LQJGRP 30DQWDH
'LYLVLRQ  $QJLRVSHU

&ODVV (XGLFRWYV
2UGHU SRVDOHYV
)DPLO\ ORUDFHDH

*HQXV )LFEXV
6SHFLHV UHOLJLRVD

&RPPRQ 1DHPHHSDO KRO\ ILJ WUHH SHHSXO VDFUHC
'LVWULEQX®WLIRQ/IKURXJIKRXW

&ERQWULEMWHDBVUHH % 5 6RZP\DMRIIHNHX. . BX\EKIQ DD &6

OLPRVD SKGLFD

.LQJGRP 30DQWD}
'LYLVLRQ  $QJLRV.

&ODVV (XGLFRW
2UGHU J)DEDOHYV
)DPLO\ J)DEDFHD}

*HQXV OLPRVD
6SHFLHY SXGLFD

&RPPRQ 1®OHPGHIVLWLYH 30DQW 7TRXFK PH QRW
'LVWULERWLRKREG RI 6RXWK $PHULFD QRZ 3DQWURSL

,8&1 VWDWXV /HDVW &RQFHUQ
&RQWULEXWHG E\ 6XSUL\D 6 6RZP\DVKUHWREK D QS LLDAMKHHN B



/IHXFDV DVISGIOG /LQN

.LQJGRP 30DQWDH
'LYLVLRQ  $QJLRVSHU

&ODVV (XGLFRWYV
2UGHU IDPLDOHYV
)DPLO\ /IDPLDFHDH

*HQXV /HXFDV
6SHFLHN DVSHUD

&RPPRQ 1RRHAPRQ /HXFDV
'LVWULERWRRQO\ IRXQG WKURXJKRXW ,QGLD DQG V

&RQWULEXWHG E\ 6XSUL\D 6 ODQRKDU $ 6RZP\DWKUHH . 1
&EKDQGUDVKHNDU 0 %

'UHJHD YROX®BH®MWK / H] +RRN |

.LQJGRP SODQWDF

'LYLVLRQ $QJLRV
&ODVV (XGLFRW
2UGHU *HQWLDC
)DPLO\ $SRF\QDF

*HQXV '"UHJHD
6SHFLHY YROXELOL)\

&RPPRQ 1DJHHQ OLONZHHG &OLPEHU B6QHH]H :RUW
6\QRQYPWWDNDND /Y RO 6E\LIDS IV
'LVWULEQ®&RRPQOHVLD DQG &KLQD

&RQWULEXWHG E\ ODQRKDU $ 6RZP\DVRQBBMX 1UWVKWWHE&



&SOHRPHNLGRVS&S HUPD

.LQJGRP 30DQWDH
'LYLVLRQ  $QJLRVSHU

&ODVV (XGLFRW
2UGHU %UDVVLFDO
)DPLO\ &OHRPDFHDH

*HQXV &OHRPH
6SHFLH& UXWLGRVSHUP

&RPPRQ 1WAK)JIJHG 6SLGHU )ORZHU
'LVWULBXYWQRIG 6SLGHU YORZHU LV QDWLHGI WDR 7L
,QGLD DQG HOVHZKHUH

&RQWULEXWHG E\ 6RZP\DVKUHH . ODQRKDU $ 6X@W L\D 6
&KDQGUDVKHNDU 0 %

/DEHUQDHPRQWDQ@D SSEMDULFDWL

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVS
&ODVV (XGLFR\
2UGHU *HQW LD
)DPLO\ $SRF\QDF
*HQXVWDEHUQDHPRC
6SHFIZH\GLYDULFDW

&RPPRQ 1&EZRPIHDSH MDVPLQH ORRQEHDP &DUQDWLRC
'LVWULEQ@WILRQ$VVDP *XMDUDW ODKDUDVWUD 8WYV

&RQWULEXWHG E\ 6XSUL\D 6 6RZP\DVKUHH . 1LW@&UHH %
&EKDQGUDVKHNDU 0 %



7DEHUQDHPRQWDQD DOWHUQLIF

.LQJGRP 30DQWDH
'LYLVLROQ $QJLRVSHLU

&ODVV (XGLFRWYV
2UGHU *HQWLDQD
)DPLO\ $SRF\QDFHD

*HQXV7DEHUQDHPRQWD
6SHFLAVDOWHUQLIROLI

&RPPRQ 1DPH.XGD
6\QRQ\PPEHUQDHPRQWID@XOKH\QHDQD
'LVWULBRWWRBGUQ :HVWHUQ *KDWV
,8&1 VWDWXV 1HDU 7KUHDWHQHG

&RQWULEBXWHDBVEAHH % 5 6RZP\DVKUHH . ODQRKDU $ 6XSUL
DQG&KDQGUDVKHNDU 0 %

‘'U\QDULD TXHUFLIROLD

.LQJGRP 30DQWDH

'LYLVLRQ SWHULGF
&ODVV 3RO\SRC
2UGHU 3RO\SRG
)DPLO\ SRO\SRGL]I

*HQXV'U\QDULD
6SHFLHVTXHUFLIROLD

6\QRQ\PRHO\SRGLXP TXHUFLIROLXP

&RPPRQ 1DPH = 2DN OHDI THUQ

'LVWULEXWLRAQ 1DWLYH WR ,QGLD aRXWW KBV
SKLOLSSLQHV 1HZ *XLQHD DQG $XVWUDDLD 6RXW

,8&1 6WDWXV /HDVW &RQFHUQ /F
&RQWULEXWLRQ E\ 6XSUL\D 6 6RZP\DVKUHH . OD@KDU $
&KDQGUDVKHNDU 0 %



3V\GUD[ GEBRBRRY

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVSHUPYV

&ODVYV (XGLFRWV
2UGHU *HQWLDQDOHV
)DPLO\ 5XELDFHDH

*HQXV3V\GUD]
6SHFLBVGLFRFFRYV

B\QRQ\BDIQWKLXPGLFRFFXr wLitvww uvituu
&RPPRQ 1DPH &H\ORQ ER[ ZRRG RU PDODNDIH
'LVWULEXWLRQ 6RXWKHDVW &KLQD WR WURSLFDO

,8&1 6WDWXV 9XOQHUDEOH 9X
&RQWULEXWLRQ E\ 1LW\DVUHH % 5 6RZP\DVKUHH . 6XSUL\

JLEXV EHQJKDOHQVLYV

.LQJGRP 3O0ODQWDH
'LYLVLRQ $QJLRVSHUP

&ODVV (XGLFRWYV
2UGHU SRVDOHYV
)DPLO\ ORUDFHDH

*HQXV)LFXV
6SHFLHWoHQJKDOHQVL

6\QRQVW XV LQGLFD /

&RPPRQ 1DPH 7KH %DQ\DQ %DQ\DQ ILJ DQG ,QGL]|
2WKHU 1DPHV + 1XJD ODKD1XJD

'LVWULEXWLRQ 1DWLYH WR ,QGLD DOVROQRIXQO LC
7KH 3KLOLSSLQHV 1HZ *XLQHD DQG $RKD@W $DODD ¢

,8&1 6WDWXV /HDVW &RQFHUQ [/F
&RQWULEXWLRQ E\ ODQRKDU $ 6XSUL\D 6 6RZP\DVKUHH .



YRHKPHULD F\OLQGULFD

.LQJGRP 30DQWDI
'LYLVLRQ $QJLRYV

&ODVV (XGLF
2UGHU SRV D(
)DPLO\ ORUDFL

*HQXV)LFXV
6SHFLHVEHQJKDOH

6\QRQ\WPUWLFDF\OLQGULFD % GUXPPRQGLDQD % 6
&RPPRQ 1DPH )DOVH QHWWOH DQG %RJ KHPS

'LVWULEXWLRQ (DVWHUQ 1RUWK $PHULFD 1HZ
OH[LFR &HQWUDO $PHULFD :HVW ,QGLHV B6RXWK $

,8&1 6WDWXV /HDVW &RQFHUQ /F
&RQWULEXWLRQ E\ 1LW\DVUHH % 5 6RZP\DVKUHH . 6XSUL\

&DVVLD ILVWXOD

.LQJGRP 30DQ
'LYLVLRQ $QJ
&O0DVYV (XC
2UGHU )DE
)DPLO\ )DED
*HQXV&DVVLD

6SHFERHVLVWXO

6\QRQ\P&DW\ULORELXP ILVWXOD & ERQSODQC
&DWKDUWRFDUSXV ILVWXOD

&RPPRQ 1PREBGHQ UDLQ WUHH &DQDILVWXOD
'LVWULEXWLRQ =+ ,QGLD 6RXWKHDVW $VLDNIDNLVYV
,8&&1 6WDWXV /HDVW &RQFHUQ /F

&RQWULEXWLRQ E\ 1LW\DVUHH % 5 6RZP\DVKUHBIQGODQRK
&KDQGUDVKHNDU 0 %



&DVVLD MDYDQLFD

.LQJGRP 3ODQWDH
'LYLVLRQ $QIJLRVSHUPYV

&ODVV (XGLERWYV
2UGHU )DEDOHV
)DPLO\ )DEDFHDH

*HQXV &DVVLD
6SHFLHY MDYDQLFD

6\QRQ\ *EDFLOOXV

&RPPRQ 1DPH -DYD &DVVLD 3LQN 6KRZHU &SBOH
7UHH
'LVWULEXWLRQ + 1DWLYH WR 6RXWKHDBW BYVGEHE ® @

,8&1 6WDWXV /HDVW &RQFHUQ /F
&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHH % 5 6XSUL\
&D @K DQGUDVKHNDU 0 %

6HQQRUD

.LQJGRP 30DQWDH
'LYLVLRQ  $QJLRV!

&ODVV 0DJQR
2UGHU )DEDO
)DPLO\ )DEDFH

*HQXV 6HQQD
6SHFLHV WRUD

6\QRQ\&D¥ VLD WRUD

&RPPRQ 1DPH 6LFNOH VHQQD 6LFNOH SRG 7RUD
'LVWULEXWLRQ +$I1JKDQLVWDQ ,QGLD ULLIHSDD &
%KXWDQ 6UL /DQND :HVW &KLQD DQG WURSLFV
,8&1 6WDWXV /HDVW &RQFHUQ /F

&RQWULEXWLRQ E\ 6RZP\DVKUHH . 6XSUL\D 6 1LW\DVUHH



6HQQD RFFLGHQWDOLYV

.LQJGRP 3O0ODQWDH
'LYLVLRQ $QJLRVSHUPYV

&ODVV (XGLERWYV
2UGHU )DEDOHV
)DPLO\ )DEDFHDH

*HQXV6HQQD
6SHFLBI\RFFLGHQWDOLYV

6\QRQW SOXPHUL 'LWUDPH[DRFFLGHQWDOLV & SO
&RPPRQ 1DPH * G6HSWLF ZHHG &RIITHH VHQQD
FRITHH 1HJUR FRIIHH 6HQQ@D FRIIHH O6WH3SKIDRQLH
ZHHG

'LVWULEXWLRQ )RXQG LQ ERWK KHPLVSKHUH

,8&1 6WDWXV /HDVW &RQFHUQ /F
&RQWULEXWLRQ E\ 1LW\DVUHH % 5 6XSUL\D 6 6RZP\DVKUFL

I\FWD @QUKERW WULVWLYV

.LQJGRP 30DQW|
'LYLVLRQ  $QJLR

&ODVV (XGL
2UGHU /IDPLI
)DPLO\ 20HDFI

*HQXVI\FWDQWKH
6SHFLHVDUERU W

6\QRQWUWXVFKLDPDFURFDUS 6FDEULWDVFDEUD 6
&RPPRQ 1DPH = 1LJKW IORZHULQJ MDVPLQH RU &RL
'LVWULEXWLRQ 1DWLYH WR 6RXWK $VLD DQG 6RX

,8&1 6WDWXV /HDVW &RQFHUQ /F
&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\ID(RKB Q@& 8D ¢ K& WNID\



OLOOLQJWRQ/LD KRUWHQVLYV

.LQJGRP 3O0ODQWDH
'LYLVLRQ $QIJLRVSHUPYV

&ODVV (XGLFRWV
2UGHU IDPLDOHYV
)DPLO\ %LJQRQLDFHD

*HQXVOLOOLQJWRQLD
6SHFLIOVKRUWHQVLYV

6\QRQWLIJQRQLD VXEHURYV OLOOLQJWRQLDGXELRVI
&RPPRQ 1DPH *+ 7TUHH MDVPLQH RU ,QGLDQ FRUN W
'LVWULEXWLRQ =+ 1IDWLYH WR 6RXWK $VLD 6RXWK

,8&1 6WDWXV /HDVW &RQFHUQ
&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHH % 5 ODQRK

+\SWLV VXDYHROHQV

.LQJGRP 30DQW|
'LYLVLRQ  $QJLR

&ODVV (XGL
2UGHU /IDPLD
)DPLO\ IDPLDF

*HQXV+\SWLYV
6SHFLHVVXDYHRO

&RPPRQ 1BRBOXW RU FKDQ 9LOD\WL WXOVL
'LVWULEXWLRQ +*+ 1DWLYH WR WURSLFDW UBHQLR®QYV
DQG 6RXWK $PHULFD Dv ZHOO DV EHLQ@J QDV
RI $IULFD $VLD DQG $XVWUDOLD

,8&1 6WDWXV /HDVW &RQFHUQ
&RQWULEXWLRQ E\ 1LW\DVUHH % 5 6RZP\DVKUHH . 6XSUL\
&D @K DQGUDVKHNDU 0 %

oi



7ULGD[ SURFXPEHQV

.LQJGRP 3O0ODQWDH
'LYLVLRQ $QIJLRVSHUPYV
&ODVV (XGLFRWYV
2UGHU $VWHUDOHYV
)DPLO\ $VWHUDFHDH
*HQXV7ULGD]
6SHFLHVSURFXPEHQV

6\QRQWLJIJQRQLD VXEHURY OLOOLQJWRQLDGXELRVI
&RPPRQ 1DPH *+ 7UHH MDVPLQH RU ,QGLDQ FRUN W!
'LVWULEXWLRQ + 1DWLYH WR 6RXWK $VLD B6RXWK

,8&1 6WDWXV /HDVW &RQFHUQ
&RQWULEXWLRQ E\' 6RZP\DVKUHH . ODQRKDU $ DOW\DVUHH
&EKDQGUDVKHNDU 0 %

+LELVFXV URVD VLQHQVLYV

.LQJGRP 30DQ
'LYLVLRQ  $QJ

&0ODVYV (X
2UGHU /IDP
)DPLO\ /IDPL

*HQXV+\SWLYV
6SHFLHVVXDYHI

&RPPRQ 1&8RHQHVH KLELVFXV &KLQD URVH +DZDLLI
'LVWULEXWLRQ +* W LV ZLGHO\ JURZQKmBPXW DQ
WKH WURSLFVY DQG VXEWURSLFV

,8&1 6WDWXV /HDVW &RQFHUQ
&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DNVN@&D QG Y D6 KIHNLD

oi



&DWKDUDQW/KXV URVHXYV

.LQJGRP 3O0ODQWDH

&ODVV (XGLFRWYV
2UGHU *HQWLDQDOH'
)DPLO\ $SRF\QDFHDH

*HQXV&DWKDUDQWKXYV
6SHFLKYV URVHXYV

&RPPRQ 1DBPRFDURVHD ODGDJDVFDU SHULZLQNOI
PDLG

'LVWULEXWLRQ * 1DWLYH DQG HQGHPLFHWRVODGDJ
RUQDPHQWDO DQG PHGLFLQDO SODQW

,8&1 6WDWXV /HDVW &RQFHUQ

&ERQWULEXWLRQ E\ 1LW\DVUHH % 5 6RZPUIDXKDEGB UDYEXE&WND\

7LQRVSRUD VLQHQVLV /RXU

.LQJGRP 30DQW
'LYLVLRQ  $QJL

&ODVV (XG
2UGHU 5D Q X
)DPLO\ OHQLV

*HQXV7LQRVSRUI
6SHFLHVVLQHQVI

6\QRQ\P + &DPS\OXV VLQHQVLV 7LQRVSRUD PDODE
&RPPRQ 1DPH + ODODEDU *XOEHO &KLQHVH WLQRV
'LVWULEXWLRQ + (DVWHUQ $VLD VRXWIKKOHUH® GBPQ
&DPERGLD 7KDLODQG

,8&1 6WDWXV 7KUHDWHQHG

&ERQWULEXWLRQ E\ ODQRKDU $FKDU\D 6XS DL 6 X 6.RIZR\KOQYLE

of



'LRVFRUHDEXOELIHUD

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVSHUPV

&ODVV ORQRFRWYV
2UGHU 'LRVFRUHDO
)DPLO\ 'LRVFRUHDFH

*HQXV 'LRVFRUHD
6SHFLHVEXOELIHUD

&RPPRQ 1fPH SRWDWR DLU \DP ELWWHU \DP FKH
'LVWULEXWLRQ *+ QDWLYH WR $IULFD 0ORGWKHWVQ
&KLQD -DSDQ 3KLOLSSLQHV DQG ,QGRQHVLD DQG
&RQWULEXWLRQ E\ ODQRKDU $ 6RZP\DVKUHH . 1LW\DVUHH

&DORSKLQABSR\OOXP

.LQJGRP 30DQ
'LYLVLRQ $Q1J

&O0DVYV (X C
2UGHU 0DC
)DPLO\ &DOF

*HQXV&DORSK\O
6SHFLKYV LQRSK\

&RPPRQ 1DPH+* $OH[DQGULQ ODXUHO %DDQ WUF
GRRPEDRLO WUHH UHG SRRQ VDWLQ WRXULJD
'LVWULEXWLRQ + 1DWLYH IURP (DVW
FRDVWDO ,QGLD WR ODOHVLD DQG $XvVvwWUuDOLD

,8&1 6WDWXV /HDVW FRQFHUQ

&RQWULEXWLRQ E\ 6RZP\DVKUHH . 6XSUL\D 6 1LW\DVUHH
&DQG&KDQGUDVKHNDU 0 %

ofi



$OODPBRWRD/MUWLED

.LQJGRP 3ODQWDH
'LYLVLRQ $QIJLRVSHUP

&ODVV (XGLFRWYV
2UGHU *HQWLDQDO
)DPLO\ $SRF\QDFHDH

*HQXV$OODPDQGD
6SHFLIV FDWKDUWLFD

&RPPRQ 1BRBIEHQ WUXPSHW &RPPRQ WUXPSHWYLQ
'LVWULEXWLRAQ + 1DWLYH IURP (DVW
FRDVWDO ,QGLD WR ODOHVLD DQG $XvwuDOLD
,8&1 6WDWXV /HDVW FRQFHU

&RQWULEXWLRQ E\ 6XSUL\D 6 1LW\DVUHH % 5 6RZP\DVKUFL
&DQG&KDQGUDVKHNDU 0 %

7THFRPD/VWDQV

.LQJGRP 30D
'LYLVLRQ $Q.

&ODVV (X
2UGHU /D
)DPLO\ %LJ

*HQXV7HFRPD
6SHFLHVVWDQV

&RPPRQ 1DPH *+ <HOORZ EHOOV <HOORZ HOGHU JlL
'LVWULEXWLRQ * 'HVHUW VKUXE ODQ G\ [DQ/GDRE |
$UL]JRQD VRXWKZDUG WR $UJHQWLQD

,8&1 6WDWXV /HDVW FRQFHUQ

&RQWULEXWLRQ E\ ODQRKDU $ 6RZP\DVKUHH . 1LW\DVUHH
&KDQGUDVKHNDU 0 %

00



&\FOHD -SRIFONW D W D

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVSHUF
&0ODVV (XGLFRWYV
)DPLO\ OHQLVSHUPL
*HQXV &\FOHD
6SHFLEVSHOWDWD

6\QRQ\RLRVFRUHDSHOWDWD &\FOHDEXUPDQQLL 6W
&RPPRQ 1DPH =+ 5DM 3DWKD SDGXYDODEDQQK SKD
'LVWULEXWLRQ $00 RYHU ,QGLD

,8&1 6WDWXV /HDVW FRQFHUQ

&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHH % 5 6XSUL\
&DQG&KDQGUDVKHNDU 0 %

1DUHJ DA DWIXW $UQ

.LQJGRP 30DQ\
'LYLVLRQ $QJL
&O0DVYV 0DJQ
2UGHU 6DSLC
)DPLO\ OHOLDI
*HQXV1IDUHJDPL
6SHFLHDODWD

6\QRQ\FXUUDHDDODWD
&RPPRQ 1DPH+ 1LODQDUDJDP 1LODQDUD *RDQHVE
'LVWULEXWLRQ ,QGLD

,8&1 6WDWXV /HDVW FRQFHUQ
&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHH % 5 6XSUL\

‘'LYDNDU 0 6 5SDMX .ULVKQD &DQG&KDQGUDVKHNDU 0 %



2UWKRVLSKR% MHNPH/ WDW XV

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVSHUP
&0ODVYV (XGLFRWYV
2UGHU IDPLDOHV
)DPLO\ IDPLDFHDH
*HQXVUWKRVLSKRQ
6SHFLHWULVWDW XV

6\QRQ\RFLPXP DULVWDWXP 7ULFKRVWHP DVSLUDO
&RPPRQ 1DPH + &DW V ZKLVNHUV RU -DYD WHD
'LVWULEXWLRQ]v 6/REKNY K HWUQ IVEMNWEZ +8DQG WURSL
4XHHQVODQG

,8&1 6WDWXV /HDVW FRQFHUQ
&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHH % 5 6XSUL\

.DVDL 5DMX .ULVKQD &DQG&KDQGUDVKHNDU 0 %

,[RUD FRFFLQHD

.LQJGRP 30DQ\
'LYLVLRQ $QJL
&ODVYV (X C
2UGHU *HQ\
)DPLO\ 5XELL
*HQXV,[RUD

6SHFLHRUD FRF

&RPPRQ 1DRWW ,QGLDQ -DVPLQH UDQJDQ NKHPH
IODPH MXQJOH JHUDQLXP

'LVWULEXWLRQ QDWLYH WR WKH WURSLFBGO DQG
LWV FHQWUH RIGLWHWV LW\ LV LQ

,8&1 6WDWXV /HDVW FRQFHUQ
&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHH % 5 6XSUL)\

&DQG&KDQGUDVKHNDU 0 %

00



I\PSKRLGHV/LQXQWDH

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVSHUP
&0ODVYV (XGLFRWV
2UGHU $VWHUDOHYV
)DPLO\ OHQ\DQWKDFF
*HQXVL\PSKRLGHYV
6SHFUHLQGLFD

6\QRQ\RVPSKRLGHVKXPEROGWLDQD 1\PSKRLGHVLQ
&RPPRQ 1DPH +#:DWHU 6QRZIODNH )ORDWLQJ KHDU
'LVWULEXWLRQ QDWLYH WR WURSLFDO DUHDV 8.

&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHH % 5 6XSUL\

&RFKORVI3HUPXIRRVERPVWRQ

.LQJGRP 30DQ\
'LYLVLRQ $QJL
&ODVV (XG
2UGHU 0DOY
)DPLO\  %L[DF
*HQX®RFKORVS
6SHFRHWHOLJLE

6\QRQ\POMRPED[ UHOLJLRVXP / &RFKORVSHUPXP ED
&RPPRQ 1DPH *VLON FRWWRQ WUHH EXWWHUFXS V
'LVWULEXWLRQ G6RXWKHDVW $VLD DQG WKH ,QGLD

,8&1 6WDWXYV 1RW HYDOXDWHG
&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHH % 5 6XSUL\

.DVDL S5DMXDQENBQUBWDOVKHNDU 0 %

00



&DOOLDQGUD KDHDPAPODMIRFHSKDC

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVSHUP
&O0DVYV (XGLFRWYV
2UGHU )DEDOHYV
)DPLO\ )DEDFHDH
*HQXV&DOOLDQGUD
6SHFL&KVKDHPDWRFHSK

6\QRQ\@DOOLDQGUD QRYDHVLL

&RPPRQ 1DPH #+3RZGHU SXIl SRZGHU SXIl SODQW C
'LVWULEXW L RQE } %005 Y@ } ¥R bl R Q Wi RE W K H

,8&1 BWDWXV 1RW HYDOXDWHG

&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHH % 5 6XSUL\
1DVDODSXUH 5[DVQ&K D QGH@IYKHNDU 0 %

*HWRIQIRDULESRJE D

.LQJGRP 30DQ
'LYLVLRQ $QJL
&ODVV 5RV
2UGHU 0\UW
)DPLO\ &RPE!
*HQXV *HWROQLI
6SHFLHVIORULE

6\QRQ\PVY &DO\FRSWHULV IORULEXQGD &RPEUHWX
&RPPRQ 1DPH + XNVKL 3DSHU )ORZHU &OLPEHU
'LVWULEXWLRQ WURSLFDO HYHUJUHHQ IRUHVWYV F
LQ (DVWHUQ *KDWV RI FRDVWDO $QGKUD

,8&1 6 WDWXYV 1RW HYDOXDWHG
&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DNVQ&KIDH GUBXKEHNY



‘'UDFDHQ@B

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVSHUP
&0ODVYV ORQRFRW
2UGHU $VSDUJDOH
)DPLO\ $VSDUJDFHDI
*HQXV 'UDFDHQD
6SHFLHVSS

'LVWULEXWLRQ QDWLYH WR $IULFD ZQ RKWX HUA) LY
,8&1 6WDWXV /HDVW FRQFHUQ

&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHH % 5 6XSUL\

6\][\JLXPFXPLQL

.LQJGRP 30DQ\
'LYLVLRQ $QJL
&ODVV (XG
2UGHU 0\uUW
)DPLO\ 0\UWI
*HQXV6B\]\JLXP

6SHFLAHVFXPLQL

6\QROQAPOYOHSKDURFDO\[| DURPDWLF (XJHQLD DURPI
&RPPRQ 1DPH + MDPERODQ -DYD SOXP RU EODFN S
ODODEDU SOXP

'LVWULEXWLRQ/V QPWLYHWNRGWMKRH. QLQJI}USHILROV R
] &KLQDN IDQ@G&o Vv

,8&&1 6 WDWXV /HDVW FRQFHUQ

&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHH % 5 6XSUL\
1IDVDODSXUH 5DM@EEKOYBEPDVE HNDU 0 %

00



6LGGD DFXWD

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVSHUP
&ODVV (XGLFRWYV
2UGHU ODOYDOHYV
)DPLO\ ODOYDFHDH
*HQXV 6LGD
6SHFL6IVDFXWD

SRPPRQ 1DFRRHPPRQ ZLUH ZHHG
'LVWULEXWLRQ RULJLQDWHG LQ &HQQYWDRSHBEPHB

KHPLVSKHUH GLVWULEXWLRQ DQG LV FRQVLGHUHC
&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHH % 5 6XSUL\

'LYDNDU 0 6 5D MXQ&HKKIDMKXERADDEKHNDU 0 %

OXNLD PDGHUDVSDWDQD

.LQJGRP 30DQWD
'LYLVLRQ $QJLRV
&ODVV (XGLF
2UGHU FXFXU
)DPLO\ FXFUEL
*HQXV OXNLD

6SHFIOHWDGHUDV ¢

6\QRQ\P = &XFXPLVP BRGNRIQVSDRDEQX OO D

&RPPRQ 1DPH

'LVWULEXWLRQ 7URSLFDO $IULFD DQG FIRP $V
$XVWUDOLD

,8&1 6WDWXV /HDVW FRQFHUQ
&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW)\DNQSKHD &G3J DOKKSHUNLE



&DSVLFXP IUXWHVFHQV

.LQJGRP 30DQWDH
'LYLVLRQ  $QJLRVSHU

&ODVV $VWHULGV
2UGHU 6RODQDOH"
)DPLO\ 6RODQDFHDI

*HQXV &DSVLFXP
6SHFL&VDQQXP

&RPPRQ 1BPRWG V H\H FKLOL ELUG VFKLOL 3LULSL
'LVWULEXWLRQ QIEWEXR WREYRXMHREHLQuU E[WKLR!
6RXWKHDVW $VLDDQG VULODQND

,8&1 6WDWXV /HDVW FRQFHUQ
&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHH % 5 6XSUL\

1DVDODSXUH 5MD\W&KDIQMXIVEHNDU 0 %

SDMD @HRQUDL IROIODE . 6 FKXP

.LQJGRP 30DOQ\
'LYLVLRQ $QJL
&ODVV (XC
2UGHU /IDP
)DPLO\ %LJQ
*HQXV 3DMDQH
6SHFLHVORQJLII

6\QRQ\®JQRQLD LQGLFD %LJQRQLD ORQJLIROLD
&RPPPRQ 1DPH 3DMDQHOL $ODQJL 'RXQGL SD\DC
'LVWULEXWLRQ*,QGLD DQG 0\DQPDU

8&1 6WDWXV 1RW HYDOXDWHG

&ERQWULEXWLRQ E\ 6RZP\DVKUHH Q5 DIMX\DWIMKO® & 6XSUL\



%DPEXVD EDPERVYV

.LQJGRP 30DQWDH
'LYLVLRQ  $QJLRVSHU

&ODVV &RPPHOLC
2UGHU S3RDOHV
)DPLO\ S3RDFHDH

*HQ XV %DPEXVD
6SHFLIWYV EDPERYV

&RPPRQ 1D@BLDQ WKRUQ\ EDPERR
'LVWULEXWLRQ=1DWLYH W R VRXWKHUQ $VNVDP
DQG ,QGRFKLQD )W LV DOVR QDWXUDOLTJHI®W

,QGLHYVY -DYD ODOD\VLD ODOXNX DQG WKH 3KLOL:!
&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHH % 5 6XSUL\

DVDOLOGMX .ULVKQD &

YUH\QLD YIRWXIM LGDHD

.LQJGRP 30DOQ\
'LYLVLRQ $QJL

&O0DVV (XC
2UGHU /IDP
)DPLO\ % LJC

*HQXV 3DMDQF
6SHFLBIVORQJLI

B\QRQWPHODQWKHVDRYDOLIROLD 3K\OODQWKXVFDC
'LVWULEXWLRQ+*IRXBOBV W dUJRP® KG]v ADQG VRXWK
WR }v ]

,8&1 6WDWXV 1RW HYDOXDWHG

&ERQWULEXWLRQ E\ 6RZP\DVKUHHD.GOMW\DMWYHKK P & 6XSUL\

ot
-



5XQJLD SHFWLQDWD

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVSHUF

&ODVV (XGLFRWYV
2UGHU ODOSLJKLD
)DPLO\ SFDQWKDFHI

*HQXV 5XQJLD
6SHFLHVSHFWLQDWD

6\QRQ\Y¥Y SDUYLIORUD -XVWLFLDSHFWLQDWD
&RPPRQ 1DPH &RPE 5XQJLD
'LVWULEXWLRQ +,QGLD 6UL /DQND DQG O0\DQPDU

,8&&1 6WDWXV 1RW HYDOXDWHG
&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DNQSBKHD &G3J DO\XKSHUNLE

YRPED[ FHLED

.LQJGRP 30DOQ\
'LYLVLRQ $QJL

&ODVV (XC
2UGHU 0DC
)DPLO\ 0DOY

*HQXV %RPED]
6SHFL#%V FHLED

6\QRQ\W *WKRUHOLL *RVVDPSLQXVPDODEDULFD OF
&RPPRQ 1DPH FRWWRQ WUHH UHG VLON FRWWRQ
'LVWULEXWLRQ*,QGRPDOD\VLD LQ WKMQ CHWWRMNW®
ODKDUDVKWUD 6DK\DGULV

,8&1 6 WDWXV 1RW HYDOXDWHG
&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHH % 5 6XSUL\

'LYDNDU 0 6 DQG 5DMX .ULVKQD &



6SDWKRGHD FDBPSBDOQXYODWD

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVSHU

&ODVV (XGLFRWYV
2UGHU IDPLDOHYV
)DPLO\ %YLIQRQLDF

*HQ XV 6SDWKRGHD
6SHFLBVFDPSDQXODWL

&RPPRQ 1BPH.LFDQ WXOLSWUHH IRXQWDLQ WUHH ¢
'LVWULEXWLRQ+1DWLYH
WR $QJROD (WKLRSLD *KDQD .HQ\D 6XGDQ 7DQ

,8&1 6 WDWXV 1RW HYDOXDWHG
&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DNVN@&D QG Y D6 KIHNLD

ODQJLIHUD LQGLFD

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVSHU

&ODVV (XGLFRWYV
2UGHU 6DSLQGDO]
)DPLO\ $QDFDUGLDI

*HQXV ODQJLIHUD
6SHFLHV LQGLFD

/IRFDO 1DPHV = ODQJR
'LVWULEXWLRQ :LOG LQ %DQJODGHVK ,QR®IXD DQG
DQG FXOWLYDWHG YDULHWLHY KDYH LQWURGXFHG

,8&1 VWDWXV /HDVW FRQFHUQ
&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LWA\DVUHH % 5 ©6X
1DVDODSXUH 'DBNMY OUAVKQD &



*ORULRVD/VXSHUED

.LQJGRP 30DQ
'LYLVLRQ $Q1J

&ODVV OR!
2UGHU /LO
YDPLO\ &ROF

*HQXV*ORULRVD
6SHFLHWXSHUE

/IRFDO 1DPHV + )ODPH OLO\ FOLPELIQA\ QIOCRUERW
OLO\ WLIJHU FODZ DQG ILUH OLO\

2WKHU 1DPHV £(XJRQH VXSHUE *ORULRVDURWKVFE
'LVWULEXWLRQ $IULFD DQG $VLD

,8&1 VWDWXV /HDVW FRQFHUQ

&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHBQ®%® 5 6
&EKDQGUDVKHNDU 0 %

6DQWDOXP DOEXP

.LQJGRP 3O0ODQWDH
'LYLVLRQ $QJLRVSHUP

&ODVV (XGLFRWYV
2UGHU 6DQWDODO
)DPLO\ 6DQWDODFHL

*HQXV 6DQWDOXP
6SHFLHV DOEXP

IRFDO 1DRPHiVFAET

2WKHU 1DPHV +# 6LULXP P\UWLIROLXP /
'LVWULEXWLRQ ,QGLD ,QGRQHVLD DQG WKH 0DOC
,8&1 VWDWXY"f, Zt%

&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHH % 55Q®XEA
1IDVDODS®WHX .ULVKQD &

=]
=1}



ORULQGD FLWULIROLD

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVSHUP\
&ODVV (XGLFRWYV
2UGHU *HQWLDQDO
)DPLO\SXELDFHDH
*HQXVORULQGD
6SHFLOBIV&LWULIROLD

IRFDO 1DPHV *= *UHDW P..__ _ __ . ____ .
PXOEHUU\ QRQL EHDFK PXOEHUU\ DQG FKHHVH I
2WKHU 1DPHV #*

'LVWULEXWISRE@s-D@Ge—"fZfe<f

,8&1 VWDWXV /HDVW FRQFHUQ

&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHH % 5 6XSUL\
I1DVDODSXUH S5DMEKDNQEBKOVKHNDU 0 %

=L]LSKXVOMLXOWMXE D

.LQJGRP 30DQWDH

'LYLVLRQ $QIJLRVSHL
&ODVV (XGLFRWYV
2UGHU SRVDOHYV

)DPLO\ SKDPQDFHD

*HQXV =L]LSKXV
6SHFLEBEV MXMXED

'LVWULEXWLRQ 6RXWKHUQ $VLD 1RUWKHUQ ,QGLD
SRVVLEO\ DOVR VRXWK (DVWHUQ (XURSH

,8&1 VWDWXV /HDVW FRQFHUQ

&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHH % 5 '"&XPDWID
0 6DGGMX .ULVKQD &



SVLGLXP JXDMDYD

.LQJGRP 30DQWI
'LYLVLRQ  $QJLR

&O0DVV (XGLI
2UGHU 0\UW
)DPLO\ 0\UWD

*HQXV 3VLGLXP
6SHFLHEY JXDMDYD

2WKHU 1DPHV £JXDYD \HOORZ JXDYD RU OHPRQ JXI
'LVWULEXWLRQ $XVWUDOLD 1HZ =HDOD@® G VR X\
7THPSHUDWH $VLD DQG 6RXWKHUQ $IULFD

,8&1 VWDWXV /HDVW FRQFHUQ

&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHH % 5 6X!
I1DVDODSXUH DQIONDU.UILVKQD &

SWHURFDUSXVS5RDBPBV XSLXP

.LQJGRP 30DQ
'LYLVLRQ $QJ
&ODVYV (XC
2UGHU )DE
)DPLO\ )DED

*HQXV 3WHURFDU
6SHFLHY PDUV XSL

&RPPRQ 1DPH ,QGLDQ .LQR 7UHH 9LMD\DVDU 0DC
'LVWULEXWLRQ ,W LV QDWLYH WR ,Q<DL\DV LSO ® }
.DUQDWDND .HUDOD UHJLRQ DQG DOVR LQ WKH IRL

,8&1 VWDWXV 9XOQHUDEOH
&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHHY%® GODQRKD
&KDQGUDVKHNKDU 0 %



ODFDUDQJD SRIEWDOWDO $UJ

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVSH
&O0DVYV (XGLFRW"
2UGHU ODOSLJKLI
)DPLO\ (XSKRUELDFH

*HQXV ODFDUDQJD
6SHFLHY SHOWDWD

&RPPRQ 1DPH &KDQGDGD
6\QRQUDFDUDQJDYSRLOWQ WD % DLOO
'LVWULEXWLRQ 1RUWKHUQ 7KDLODQG 6ULODQND

&RQWULEXWLRQ E\ ODQRKDU $ 1LW\DVUHH% 5 6XSUL\D 6
DQ&EKDQGUDVKHNKDU 0 %

THUPLQDOLD*PHOWLULBRI[E

.LQJGRP 301
'LYLVLRQ $Q
&ODVV (X
2UGHU 0\UW
)DPLO\ &RPE

*HQXV 7HUPLQDC
6SHFLHVY EHOOLU

&RPPRQ 1DPH %DKHGD %HOOLULF O\ UREDODQ %I
DOPRQG %YHGGD QXW WUHH

6\QRQVAWPLQDOLD EHOOLUIHD MDR O%BXQQQ RL GH"
&ODUNH

'LVWULEXWLRQ ,QGR ODOD\VLD

&SRQWULEXWLRQ E\ ODQRKDU $ 6XSUL\D 6 6RZPIDMXUHH . :
&KDQGUDVKHNKDU 0

ot
(@)



-XVWLFLD DGKDWRGD

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVSHUI
&ODVV (XGLFRWYV
2UGHU IDPLDOHV
)DPLO\ $FDQWKDFHD
*HQXV-XVWLFLD
6SHFLHVDGKDWRG

&RPPRQ 1DPH ODODEDU 1XW ZKLWHYYDVD \HOOI

'LVWULEXWLRQ ,QGR ODOHVLD
&SRQWULEXWLRQ E\ 1LW\DVUHH% 5 6XSUDO®BEBMBDQRKDU $

$QDFDUGLXP RFFLGHQWDOH

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVSHUPYV
&0ODVV (XGLFRWYV
2UGHU 6DSLQGDOHV
)DPLO\ $QDFDUGLDFHDH
*HQXV$SQDFDUGLXP
6SHFLEVRFFLGHQWDOH

&RPPRQ 1DPH &DVKHZ
'LVWULEXWLRQ 1DWLYH RI 6RXWKGS$P® BVAD DRG
$IULFD

&RQWULEXWLRQ E\ 6RZP\DVKUHH . 6XSDQEDMXODQRKDU $
.ULVKQD &

ot
(@]}



SK\ODQWKXY HPEOLFD

.LQJGRP 30DQW
'LYLVLRQ $QJLR
&O0DVYV (XGLFR
2UGHU 0DOSLJ
)DPLO\  3K\0ODC
*HQXV3K\OODQWK
6SHFLHAV(PEOLFD

&RPPRQ 1DPH $POD ,QGLDQ
JRRVHEHUU\
'LVWULEXWLRQ ,QGLD $QGDPDQ 1LFREDU ,VOD(

ODQLSXU 2GLVKD 5DMDVWKDQ 7DPLO 1DGX 8WW

&RQWULEXWLRQ E\ ODQRKDU $ 6XSUL\D 6 6RZP\DVKUHH . 1
$QGKDQGUDVKHNKDU 0 %

+DPHOLD -DFWHQV

.LQJGRP SODQWDH

'LYLVLRQ $QJLRVSF
&ODVV (XGLFRYV
2UGHU *HQWLDC
)DPLO\ 5XELDFHD

*HQXV +DPHOLD
6SHFLHV SDWHQV

2WKHU 1DPHV * )LUHEXVK KXPPLQJELUG EXVK VFI
'LVWULEXWLRZ ‘"< tf——S$"e oc—f1 "%offoteef
,8&1 VWDWXV /HDVW FRQFHUQ

&RQWULEXWLRQE\ 6RZP\DVKUHH . 1LW\DVUHH % 5 6XSUL\I
I1DVDODSXUH S5DMEKDNQBKOVKHNDU 0 %

o)



6FRSDULD GXOFLV

.LQJGRP 30DQWDI
'LYLVLRQ $QJLRV

&O0DVV (XGLF
2UGHU /IDPLD(
)DPLO\ 30DQWI

*HQXV 6FRSDULD
6SHFLHYV GXOFLYV

2WKHU 1DPHV £ /LFRULFH ZHHG JRDW ZHHG VFRSI
'LVWULEXWLRQ %DQJODGHVK ,QGLD7DLZDQ %UD
,8&1 VWDWXV /HDVW FRQFHUQ

&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHH % 5 6XSUL\
6 $QDQG 1DVDODSXUBQ&SOIMXGC.WRVKIQWMD& 0 %

OLWUDJ\QD SHRIELIRRUWK

.LQJGRP 30DQWDH
'LYLVLROQ $QJLRVSHUP)

&ODVV (XGLFRWYV
2UGHU *HQWLDQDC
)DPLO\ SXELDFHDH

*HQXV OLWUDJ\QD
6SHFLHV SDUYLIROLD

'LVWULEXWLRQ )RXQG LQ $VvLD ,W LV QDWLYH WR ,
,8&1 VWDWXV /HDVW FRQFHUQ

&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHH @G 6XSUL\
&EKDQGUDVKHNDU 0 %

of



&DUH\D DWYH[REUHD

.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVS

&ODVV (XGLFF
2UGHU (ULFDO
)DPLO\ IHEF\WKL(

*HQXV&DUH\D
6SHFLEVDUERUHD

2ZWKHU 1DPHV +:LOG *XDYD &H\ORQ 2DGIDG®NDQ
. XPEKL
'LVWULEXWLRQ 1DWLYH WR WKH ,QGLDQ 6XEFRQWL

,8&1 VWDWXV /HDVW FRQFHUQ
&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LWDDBGUWHH. WLY KEQOS B L\

&\FDAE S

.LQJGRP 3O0ODQWDH
'LYLVLRQ $QIJLRVSHUI

&ODVV (XGLFRWYV
2UGHU &\FDGDOF
)DPLO\ &\FDGDFHD

*HQXV &\FDV
6SHFLEWDASS

2ZWKHU 1DPHV £t6DJR SDOP NLQJ VDJR VDJR F\FDG
'LVWULEXWLRQ 1DWLYH WR VRXWKHUQ -DSDQ LQFO
,8&1 VWDWXV /HDVW FRQFHUQ

&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHH % 5 6XSUL\
6 $QDQG 1D\ DOEIMX UHLVKQD &



(XSKRUELD KLUWD

.LQJGRP 30DQWDI

'LYLVLRQ $QJLR"
&ODVV (XGL
2UGHU 0DOSI
)DPLO\ (XSKRL

*HQXV (XSKRUELD
6SHFLHV KLUWD

2ZWKHU 1DPHV =+ 3LOO EHDULQJ VSXUWIH CHVQVKBRUI
SLOOSRG VDQGPDQ EDULGKXGL GXGKJKDV GXGKI
'LVWULEXWLRQ 1DWLYH WR ,QGLD

,8&1 VWDWXV /HDVW FRQFHUQ

&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LWDODBBINX .%0 L5V KEXES &L \

7TKXQEHUJLD JOLBQQESLHOBBW WO SRJ[E

.LQJGRP 3ODQWDH
'LYLVLRQ $QIJLRVSH

&ODVV (XGLFRW\
2UGHU/DPLDOHYV
)DPLO\ $SFDQWKDFF

THQXV/7/KXQEHUJLD
6SHFLAHVJUDQGLIROLD

2ZWKHU 1DPHV = %HQJDO FORFNYLQH %HQJDO
WKXQEHUJLD EOXH WUXPSHWYLQH FORFEFNYLQH VI
'LVWULEXWLRQ &KLQD ,QGLD 1HSDO ,QGRFKLQD I

,8&1 VWDWXYV
&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHH BGG6XSUL\
&EKDQGUDVKHNDU 0 %

Y



$JDYH WH)T X L8 DHEH U

.LQJGRP 30DQWDH
'LYLVLRQ  $QJLRVS

&ODVV ORQRFR
2UGHU $VSDUDJ
)DPLO\ $vSDUDJELC

*HQXV$JIDYH
6SHFLHEVWHTXLODQD

2ZWKHU 1DPHV +t%OXH DJDYH WHTXLOD DJDYH
'LVWULEXWLRQ -DOLVFR &ROLPD 1DRDULW DQG $J
,8&1 VWDWXV /HDVW FRQFHUQ

&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHH % 5 6XSUL\
1DVDODSXUH DQIONMDU.UILVKQD &

$JDYH DPHULFDQD
.LQJGRP 30DQWDH
'LYLVLRQ $QJLRVSHUPYV

&ODVV ORQRFRW
2UGHU $VSDUDJDOHYV
)DPLO\ $VSDUDJDFHDH

*HQXVWJDYH
6SHFLHWPHULFDQD

6\QRQAP$JDYH DOWLVVLPD =XPDJO
&RPPRQ 1DPH *+ 6HQWU\ 30DQW &HQWXU\ 30DQW (
'LVWULEXWLRQ + :RUOGZLGH

,8&1 6WDWXV /HDVW FRQFHUQ
&RQWULEXWLRQ E\ 6RZP\DVKUHH . 1LW\DVUHH % 5 6XSUL\

6 $QDQG 1DDEBIVBXUHLVKQD &

00



)$81%



($57+:2506



(XGULO XV HXJHEHDH

LQJGRP $QLPDOLD
3K\OXP $QQHOLGD
&O0DVV &OLWHOOD\
6XEFODVYV 20LJRFKDHW
2UGHU +DSORWDILC
)DPLO\ (XGULOLGDH

*HQXV (XGULOXV
6SHFLHY HXJHQLDH

/IRFDO 1DPHV = (DUWKZRUP
2WKHU 1DPHV $IULFDQ QLJKW FUDZOHU
'LVWULEXWLRQ 1DWLYH WR WURSLFDOUZPHY WJ B RUL\F |

&RQWULEXWLRQ E\ OV 9LMHWKD OU +DULVK .XPDU 7 6 'U

SROQWRVFROH][FRW HWMIKOWHLUX V

.LQJGRP $QLPDOLD
3K\OXP $QQHOLGD
&O0DVYV &OLWHOODWD
6XEFODVYV 20LJRFKDHWD
2UGHU +DSORWDI[LGD
)DPLO\ 5KLQRGULOLGDH

*HQXV 3RQWRVFROH]
6SHFLHB FRUHWKUXUXV

&RQWULEXWLRQ E\ 0OV 9LMHWKD O0OU +DULVK .XPDU 7 6 'U

00



OHWDSKLUHXRXWLAHHIW L

.LQJGRP $QLPDOLD
3K\OXP $QQHOLGD
&ODVV &OLWHOODW
6XEFODVV 20LJRFKDHW
2UGHU +DSORWDILC
6XERUGHU IXPEULFLQD

)DPLO\ OHIJDVFROHFLGDH
6SHFLHW KRXOOHWL

'LVWULEXWLRQ $XVWUDOLD 1HZ =HD ODHGG1 FEIRWMK
$PHULFD

&RQWULEXWLRQ E\ 0OV 9LMHWKD O0OU +DULVK .XPDU 7 6 'U

+RSORFKDHWHOIND VXFWRUL

.LQJGRP $QLPDOLD

3K\OXP $QQHOLGD
&O0DVYV &OLWHOODWD
6XEFODVYV 20LJRFKDHWD
2UGHU +DSORWDI[LGD
)DPLO\ 2FWRFKDHWLGDH

*HQXV +RSORFKDHWHOOD
6SHFLHW VXFWRULD

&RQWULEXWLRQ E\ 0OV 9LMHWKD O0OU +DULVK .XPDU 7 6 'U



+RSORFKDHWHOOXANDUQDWD!"

.LQJGRP $QLPDOLD
3K\OXP $QQHOLGD
&ODVV &OLWHOOD\
6XEFODVV 20LJRFKDHW
2UGHU +DSORWDILC
)DPLO\ 2FWRFKDHWL:

*HQXV +RSORFKDHWHOOD
6SHFLHWY NDUQDWDNHQVLYV

&RQWULEXWLRQ E\ OV 9LMHWKD OU +DULVK .XPDU 7 6 'U
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3LOD JORERVD

.LQJGRP $QLPDOLD

3K\OXP OROOXVFD
&ODVV *DVWURSR
2UGHU OHVRJDVW
)DPLO\ $PSXOODULL
*HQXV3LOD

6SHFLHYV 3 JORERVD

/IRFDO 1DPHV = 7KH DSSOH VQDLO
,8&1 6WDWXV /HDVW &RQFHUQ /&

&RQWULEXWLRQ E\ 1DUDVLPKDLDK 1 DQG 6PLWKD

%HOODPMIMJIJDOHQVLYV

.LQJGRP $QLPDOLD

3K\OXP OROOXVEFD

&ODVV *DVWURSRGD
2UGHU OHVRJDVWURSGD
)DPLO\ 9LYLSDULGDH

*HQXV %HOODP\D
6SHFLHAY EHQJDOHQVLYV

JRFDO 1DPHV + )UHVKZDWHU VQDLO %HOODP\D
2WKHU 1®PYH\SBUD E H@UHYFRQ V

,8&41 6WDWXV /HDVW &RQFHUQ /&
&RQWULEXWLRQ E\ 1DUDVLPKDLDK 1 DQG 6PLWKD

oi



O\FKRSRPD VHWAHGQGRWEKP

.LQJGRP $QLPDOLD

3K\OXP OROOXVED

&ODVV *DVWURSRGD
2UGHU OHVRJDVWURSRGD
)DPLO\ &\FORSKRULGDH
*HQXV O\FKRSR®ODDQIRUG
6SHFLHYV O VHWLFLQFWXP

,8&1 6WDWXV /HDVW &RQFHUQ /&

&RQWULEXWLRQ E\ 1DUDVLPKDLDK 1 DQG 6PLWKD

ODULDHOOD GXWOWYXPHUL

.LQJGRP $QLPDOL

3K\OXP OROOXVFE
&ODVV *DVWULI
2UGHU 6W\ORP

)DPLO\ $ULRSKD
*HQXVODULDHOOD
6SHFLHY 0 GXVV)

/IRFDO 1DPHV = /DQG VQDLO
,8&41 6WDWXV /HDVW &RQFHUQ /&

&RQWULEXWLRQ E\ 1DUDVLPKDLDK 1 DQG 6PLWK



&2/(237(5$%



$VSLGRPRESKD

.LQJGRP $QLPDOLD
3K\OXP SUWKURS

&ODVV ,QVHFW
2UGHU &ROHRS
)DPLO\ &KU\VRPI

*HQXV$VSLGRPRISK

&RQWULEXWRUYV 6KHHMD %DODNULVKQDQ DQG . . 9LMD\DO

+DOWLFD F\DQHD

.LQJGRP $QLPDOLD
3K\OXP $UWKURSRGD

&ODVV ,QVHFWD
2UGHU &ROHRSWHUD
)DPLO\ &KU\WWRPHOLGDH

*HQXV+DOWLFED
6SHFLHY F\DQHD

&ERQWULEXWRUV 6KHHMD %DODNULVKQDQ DQG . . 9LMD\DC

00



+HOLFRSULYV

.LQJGRP $QLPDOLD

3K\OXP SUWKURS
&ODVV ,QVHFW
2UGHU &ROHRS
)DPLO\ 6FDUDEDF

*HQXWHOLFRSULYV

&ERQWULEXWRUV 6KHHMD %DODNULVKQDQ DQG . .

O9LMD\DOD

IHXFRSKROLVY EXUPHLVWHUL

&ERQWULEXWRUV

6KHHMD %DODNULVKQDQ DQG .

.LQJGRP $QLPDOLD

3K\OXP S$UWKURSRGD
&ODVV ,QVHFWD
2UGHU &ROHRSWHUD
)DPLO\ 6FDUDEDHLGDH

*HQXV/HXFRSKROLV
6SHFLHVY EXUPHLVWHUL

. 9LMD\DC



*HRWURS XV

.LQJGRP $QLPDOLD
3K\OXP $UWKURSRGD

&ODVV ,QVHFWD
2UGHU &ROHRSWHUD
)DPLO\ 6FDUDEDHLGDH

*HQXV*HRWURS XV

&ERQWULEXWRUV 6KHHMD %DODNULVKQDQ DQG . . 9LMD\DC

(XGHPD WRPHQWRVD

.LQJGRP $QLPDOLD

3K\OXP SUWKURSRGD
&ODVV ,QVHFWD
2UGHU &ROHRSWHUD
)DPLO\ &DUDELGDH

*HQXV (XGHPD
6SHFLHEWRPHQWRVD

&RQWULEXWRUV 6KHHMD %DODNULVKQDQ DQG . . 9LMD\DC

00



IDPSURSKRURXYVY WHQHEURVXYV

.LQJGRP $QLPDOLD
3K\OXP $UWKURSRGD

&ODVV ,QVHFWD
2UGHU &ROHRSWHUD
)DPLO\ IDPS\ULGDH

*HQXV/IDPSURSKRURXYV
6SHFLHVWHQHEURVXV

&ERQWULEXWRUV 6KHHMD %DODNULVKQDQ DQG . . 9LMD\DC

2U\HWHV UKLQRFHURYV

.LQJGRP $QLPDOLD

3K\OXP SUWKURSRGD
&ODVV ,QVHFWD
2UGHU &ROHRSWHUD
)DPLO\ '\QDVWLGDH

*HQXV2U\HWHYV
6SHFLHV2 UKLQRFHURYV

&RQWULEXWRUV 6KHHMD %DODNULVKQDQ DQG . . 9LMD\DC(

00



$IJULRMEHYV

.LQJGRP $QLPDOLD
3K\OXP $UWKURSRGD
&ODVV ,QVHFWD
2UGHU &ROHRSWHUD
)DPLO\(ODVWHULGDH
*HQXV $JULRWSBH YV

&ERQWULEXWRUV OUv 6KHHMD %DODNULVKQDQ DQG 'U

$GROBD

.LQJGRP $QLPDOLD
3K\OXP $UWKURSRGD
&O0DVYV ,QVHFWD
2UGHU &ROHRSWHUD
)DPLO\GRFFLQHOOLGDH
*HQXV $GRWDS D

&ERQWULEXWRUV 6KHHMD %DODNULVKQDQ DQG . . 9LMD\DC(
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SORFDHGHUXV/IHUUXJLQHXYV

.LQJGRP $QLPDOLD

3K\OXP SUWKURSRGD
&ODVV ,QVHFWD

2UGHU &ROHRSWHU
)DPLO\ &HUDPE\FLGD

*HQXV 3ORFDHGHUXYV
6SHFLHY IHUUXJLQHXYV

2WKHU 1DPHYV WUXQN DQG URRW ERUHU VWHP
'LVWULEXWLRQ 7KH\ IRXQG LQ ,QGLD 1LJHULD 7K

&RQWULEXWLRQ E\ 6RXP\D O .. 9LMD\OD[PL

$QDUVLD HEEWLED FDWHUSLOODL

.LQJGRP $QLPDOLD

3K\OXP $UWKURSRG
&ODVV ,QVHFWD
2UGHU IHSLGRSWHE
)DPLO\ *HOHFKLLGEC
*HQXV$QDUVLD
6SHFLHYV $QDUVLD H

2WKHU 1DPHV + :HEELQJ FDWHUSLOODU
'LVWULEXWLRQ 7KH\ IRXQG LQ ,QGLD 1RUWK $PHI

&RQWULEXWLRQ E\ 6RXP\D O . . 9LMD\OD[PL



$SFURFHUFRSWV\QJUDPP

.LQJGRP $QLPDOLD

3K\OXP S$UWKURSRGD
&ODVV , QVHFWD
2UGHU IHSLGRSWHUD
)DPLO\ *UDFLOODULLGDH

*HQXV $FURFHUFRSV
6SHFLHV VIQJUDPPD

2WKHU 1DPHV + (WHRU\FWLV V\QJUDPPD /HDI OLQI
'LVWULEXWLRQ 7KH\ IRXQG LQ ,QGLD 7KDLODQG
,QGRQHVLD

&RQWULEXWLRQ E\ 6RXP\D O .. 9LMD\OD[PL

+HORSHOWLAMHD @QWRDXLWR

.LQJGRP $QLPDOLD

3K\OXP SUWKURSRG
&ODVV , QVHFWD
2UGHU +HPLSWHU
)DPLO\ OLULGDH

*HQXV +HORSHOWLYV
6SHFLHYV DQWRQLL

2ZWKHU 1DPHV = 7HD EXJ 7/HD PRVTXLWR
'LVWULEXWLRAQ ,QGLD WKURXJK WR ZHVW ,ULDQ

&ERQWULEXWLRQ E\ 6RXP\D O . . 9LMD\ODJ[PL



SVHXGRRARSFFX&DOVKHZ PHDO\ EXJ

.LQJGRP $QLPDOLD

3K\OXP SUWKURSRGD
&ODVV , QVHFWD
2UGHU +HPLSWHUD
)DPLO\ S3VHXGRFRFFLGDH

*HQXV 3VHXGRFRFFXV
6SHFLHWMVHXGRMNSKBF XV

2WKHU 1DPHV £ OHDO\ EXJ
'LVWULEXWLRQ OHDO\EXJV RFFXU LQ DO® SDUWYV

RQO\ LQ ZDUPHU SDUWYV
ERQWULEXWLRQ E\ 6RXP\D O . . 9LMD\ODJ[PL

&RSRWHUPXYV | RFBHRJFP\L DMHAWV

.LQJGRP $QLPDOLD
3K\OXP $UWKURSRG

&ODVV , QVHFWD
2UGHU ,ZVRSWHUD
)DPLO\ SKLQRWHUF

*HQXV&RSRWHUPXV
6SHFLH®Q IRUPRVDQXV

/IRFDO 1DPHV + 7HUPLWHYV

2WKHU 1DPHV + )RUPRVDQ VXEWHUUDQHDQ WHUPL\
'LVWULEXWLRQ _7KHVRRXWQERER K HE DMRWILYDHD UDQ
LQ VRXWKHUR ) KIPRY DDEMONV K HWIL FDONIDD D G
WKH FROWLQOHQWDO 8QLWHG 6WDWHYV

&ERQWULEXWLRQ E\ 6RXP\D O . . 9LMD\ODJ[PL

(@)
-
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$SLV FHYDOQDWLF KRQH\ EHH

.LQJGRP $QLPDOLD
3K\OXP $UWKURSRG
&0ODVV ,QVHFWD
2UGHU +\PHQRSV
)DPLO\ $SLGDH

*HQXV $SLV
6SHFLHV$ FHUDQD

/IRFDO 1DPHV 7KXGXYH MHQX

,8&1 VWDWXV 'DWD '"HILFLHQW
&RQWULEXWLRQ E\ . . 9LMD\DOD[PL

$SLV GRUMIDMD+RQH\ EHH

.LQJGRP $QLPDOLD
3K\OXP S$UWKURSRGD
&ODVV ,QVHFWD
2UGHU +\PHQRSWHUD
)DPLO\ $SLGDH

*HQ XV $SLV
6SHFLHV $ GRUVDWD

,8&1 VWDWXV 'DWD GHILFLHQW
&RQWULEXWLRQ EN . . 9LMD\DOD[PL
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$QRSKHOHV K\UFDQXV

.LQJGRP  $QLPDOLD

&ODGH (XDUWKU
&ODVV ,QVHFWD
2UGHU 'LSWHUD
)DPLO\ &XOLFLGD

*HQXV $QRSKHOHV
6SHFLHY +\UFDQXV

&RQWULEXWLRQ E\ ,VKZD 3ubDVDG . 6 6DORP\ 3UL\D . O D

&XOH[ WULWDHQLRUK\QFKXYV

.LQJGRP $QLPDOLD
3K\OXP $UWKURSRGD

&ODVV ,QVHFWD
2UGHU 'LSWHUD
)DPLO\ &XOLFLGDH

*HQXV &XOH][
6SHFLKEY WULWDHQLRUK\QFKXV

'LVWULEXWLRQ 7KLV PRVTXLWR LV D @DUINEVDH RI Q
QRUWKHDVW DQG VXE 6DKDUDQ
%YDQJODGHVK &DPERGLD ,QGLD ,QGRQHVLB O0DOL

6UL /DQND 7KDLODQG DQG 9LHW 1DP
&RQWULEXWLRQ E\ ,VKZD 3UDVDG . 6 6DORP\ 3UL\D . 0 DC



$HGHYVY DHJ\SWL

.LQJGRP $QLPDOLD

3K\OXP SUWKURSR
&ODVV ,QVHFWD
2UGHU '‘'LSWHUD
)DPLO\ &XOLFLGDI

*HQXV $HGHV
6XEJH@MWHJIRP\LD
6SHFLHYV DHJ\SWL

2WKHU 1DMHKEWHY 2FKOHURWDWXVY FDVSLXV

&RQWULEXWLRQ E\ ,VKZD 3UDVDG . 6 6DORP\ 3UL\D . 0 DC

$HGHY DOERSLFWXYV

.LQJGRP $QLPDOLD
3K\OXP $UWKURSRGD

&ODV ,QVHFWD
2UGHU 'LSWHUD
)DPLO\ &XOLFLGDH

*HQXV $HGHV
6SHFLHY DOERSLFWXYV

2WKHU 1DPHV + BWHJRP\LD DOERSLFWD
'LVWULEXWLRQ ' QGLD ,QGRQHVLD SBBRBV1IHEH¢
SVHXGRDOERSLFWXV ,QGLD ,QGRQHVLD 0D®I\VL
DQG 9LHWQDP

&RQWULEXWLRQ E\ ,VKZD 3UDVDG . 6 6DORP\ 3UL\D . 0 DC



$HGHYV YLWWDWXV

.LQJGRP $QLPDOLD
3K\OXP S$UWKURSRC

&ODVV ,QVHFWD
2UGHU 'LSWHUD
)DPLO\ &XOLFLGDH

*HQXV $HGHV
6XEJHQMMHGZDUGVLXV
6SHFLHY YLWWDWXYV

'LVWULEXWLRQ 7KH VSHFLHV LV IRXQG %RQBKQJ
%WRWVZDQD %XUNLQD )DVR &DPERGLD &D RHKULRDC
&RPRURV &{WH G ,YRLUH 'HPRFUDWLF 5HRXBEMDL F
(WKLRSLD )UDQFH *DERQ *DPELD *KDQD *XLQHD

&RQWULEXWLRQ E\ ,VKZD 3UDVDG . 6 6DORP\ 3UL\D . 0 DC

$SUPLJHUHV REWXUEDQV

.LQJGRP $QLPDOLD
3K\OXP SUWKURSRGD
&ODVV , QVHFWD
2UGHU 'LSWHUD
6XSHUIDPLO\ &XOLFRLGHD
)DPLO\ &XOLFLGDH
6XEIDPLO\ &XOLFLQDH

*HQXV $UPLIJHUHV
6SHFLHY REWXUEDQV

&RQWULEXWLRQ E\ ,VKZD 3UDVDG . 6 6DORP\ 3UL\D . 0 DC

(@)
(@)



$SUPLJHUHYV DXUHROLQHDW X\

'"LVW ULBUWLURQND
7KDLODQG

,QGLD

&RQWULEXWLRQ E\ ,VKZD 3UDVDG . 6

.LQJGRP $QLPDOLCL
3K\OXP $UWKURS
&ODVYV JQVHFV
2UGHU '"LSWHL
6XSHUIDPLO\ &XOLFR
)DPLO\ &XOLFLG
6XEIDPLO\ &XOLFLQ
*HQXV  $UPLJHUHV

6SHFLHV$ DXUHROLQHD)

ODOD\D &DPERGLD 1HSH

 QGRFKLQD &KLQD DQG %RUQHR

6DORP\ 3UL\D . 0 D

$QRSKHOHYV EDUELURVWULH®

.LQJGRP $QLPDOLD
3K\OXP $UWKURSRGD
&ODVYV ,QVHFWD
2UGHU 'LSWHUD
6XSHUIDPLO\ &XOLFRLGHD
)DPLO\ &XOLFLGDH

6 XEIDPLO\
*HQXV $QRSKHOHV
6SHFLHY EDUELURVWULYV

$QRSKHOLQDH

'LVWULEXWLRQ 6UL /DQND DQG %DQJODGHVK

&RQWULEXWLRQ E\ ,VKZD 3UDVDG . 6

(@)
(@]}

6DORP\ 3UL\D . 0 D



$QRSKHOHVY VXESLFWXV

.LQJGRP $QLPDO
3K\OXP $UWKU
&ODVV ,QVH
2UGHU 'LSWHI
6XSHUIDPLO\ &XOLF
)DPLO\ &XOLF
6XEIDPLO\ $QRSK

*HQXV $QRSKHOHYV
6SHFLHV$S VXESLFWX:

'LVWULBEBXXWMWRIDODVLDQ =RQH 6XODZHVL :HVW 7LP

IDQNPIJKDQLVWDQ %DQJODGHVK &DPERGLD &KLQ
&ERQWULEXWLRQ E\ ,VKZD 3UDVDG . 6 6DORP\ 3UL\D . 0 D

$QRSKHOHV VWHSKHQVL

.LQJGRP $QLPDOLD
3K\OXP $UWKURSRGD

&ODVV ,QVHFWD
2UGHU '‘'LSWHUD
)DPLO\ &XOLFLGDH

*HQXV $QRSKHOHYV
6SHFLHY VWHSKHQVL

'LVWULEXWLRQ $I1JKDQLVWDQ %DKUDLQUDQDQUODODG
SDNLVWDQ6DXGL $UDELD DQG 7KDLODQG

&RQWULEXWLRQ E\ ,VKZD 3UDVDG . 6 6DORP\ 3UL\D . 0 DC



FORSKHOHYVY NDUZDUL

.LQJGRP $QLPDOL
3K\OXP SUWKUR
&ODVYV L QVHF
2UGHU '"LSWH L
6XSHUIDPLO\ &XOLFR
)DPLO\ &XOLFLC(

6XEIDPLO\ $QRSKHC
*HQXV $QRSKHOHYV
6SHFLH% NDUZDUL

'LVWULEXWLRAQ ,QGLD DQG 6UL /DQND %DQJODGH

&RQWULEXWLRQ E\ ,VKZD 3UDVDG . 6 6DORP\ 3UL\D . 0 DC

$QRSKHOHY DQQXODULV

LQJGRP $QLPDOLD
3K\OXP $UWKURSRGD
&0ODVV ,QVHFWD
2UGHU 'LSWHUD
6XSHUIDPLO\ &XOLFRLGHD
)DPLO\ &XOLFLGDH
6XEIDPLO\ $QRSKHOLQDH
*HQXV $QRSKHOHYV

6SHFLHW DQQXODULYV

&RQWULEXWLRQ E\ ,VKZD 3UDVDG . 6 6DORP\ 3UL\D . 0 DC



FOQRSKHOHV FXOLFLIRUPLYV

.LQJGRP $QLPDOLD

3K\OXP S$UWKURSR
&ODVV , QVHFWD
2UGHU 'LSWHUD

)DPLO\ &XOLFLGDH
*HQXV $QRSKHOHV
6SHFLHY FXOLFLIDFLH\

&RQWULEXWLRQ E\ ,VKZD 3UDVDG . 6 6DORP\ 3UL\D . 0 DC

FQRSKHOHV YDJXV

.LQJGRP $QLPDOLD
3K\OXP $UWKURSRGD
&0ODVV ,QVHFWD
2UGHU 'LSWHUD
6XSHUIDPLO\ &XOLFRLGHD
)DPLO\ &XOLFLGDH

6XEIDPLO\ $QRSKHOLQDH
*HQXV $QRSKHOHYV
6SHFLH% YDJXV

'LVWULEXWLRQ ,W LV IRXQG LQ ,QGLD 6UL /DQND

&RQWULEXWLRQ E\ ,VKZD 3UDVDG . 6 6DORP\ 3UL\D . 0 DC

o
—_



&XOH[ YLVKQXL

.LQJGRP $QLPDOLD

3K\OXP SUWKURSRC
&ODVV ,QVHFWD
2UGHU 'LSWHUD

)DPLO\ &XOLFLGDH

*HQXV &XOH]
6SHFLEBWLVKQXL

'LVWULEXWLRQ ,QGLD 6UL /DQND 7KDLODQG DOQ:

&RQWULEXWLRQ E\ ,VKZD 3UDVDG .

6 6DORP\ 3UL\D . 0 DC

&XOH[ ELWDHQLRUK\QFXYV

LQJGRP $QLPDOLD
3K\OXP $UWKURSRGD
&ODVYV L QVHFWD
2UGHU 'LSWHUD
6XSHUIDPLO\ &XOLFRLGHD
)DPLO\ &XOLFLGDH

6XEIDPLO\ &XOLFLQDH
*HQXV &XOH]
6SHFLH& ELWDHQLRUK\QFKXV

&RQWULEXWLRQ E\ ,VKZD 3UDVDG .

6 6DORP\ 3UL\D . 0 DC



&XOH[ IDWLJDQV

.LQJGRP $QLPDOL
3K\OXP $UWKUR
&O0DVYV L QVHF
2UGHU '"LSWH L
)DPLO\ &XOLFLC(

6XEIDPLO\ &XOLFLQ
*HQXV &XOH]
6SHFLH® IDWLJDQV

&RQWULEXWLRQ E\ ,VKZD 3UDVDG . 6 6DORP\ 3UL\D . 0 DC

&XOH[ IXVFDQXYV

LQJGRP $QLPD
3K\OXP $UWK
&0ODVYV , 0\
2UGHU 'LS\
6XSHUIDPLO\ &XOL
)DPLO\ &XO0L

6XEIDPLO\ &XOL
*HQXV &XOH]
6SHFLHW IXVFDQX

'LVWULEXWLRQ &KLQD ,QGLD ,QGRQHVLD DQG 6U
&RQWULEXWLRQ E\ ,VKZD 3UDVDG . 6 6DORP\ 3UL\D . 0 D



$176

&DPSRQRWXV&DMISHOHNXNVU DQW

.LQJGRP $QLPDOLD
3K\OXP $UWKURSRGD

&ODVV , QVHFWD
2UGHU +\PHQRSWHUD
)DPLO\ JRUPLFLGDH

*HQXV&DPSRQRWXYV
6SHFLHYV & VHULFHXYV

/IRFDO 1DPHV &DUSHQWHU $QW

,8&1 BWDWXV(] ] v§
&ERQWULEXWLRQ E\ '"HHSWKL 1 DQG 9LMD\DPDOD

&DPSRQRWXV DQJXVWLFROOL\

.LQJGRP $QLPDOLD
3K\OXP $UWKURSRG

&0ODVV QVHFWD
2UGHU +\PHQRSW
)DPLO\ JRUPLFLGDH

"HQXWVPSRQRWXYV
6SHFLHYV & DQJIXVW

,8&&1 6WDWXV 'l

&RQWULE 'HHSWKL 1 DQG 9LMD\|

o
=]



SRO\UKDFKLYVY WKULQD]

.LQJGRP $QLPDO
3K\OXP SUWKUI
&ODVV ,QVH
2UGHU +\PHQ
)DPLO\ JRUPLF

*HQXV 3RO\VUKDFKLV
6SHFLHV3 WKULQD]

IRFDO 1DPHV
,8&1 BWDWXV(] ] v§

&RQWULEXWLRQ E\' '"HHSWKL 1 DQG 9LMD\DPDOD 1DLU

2ZHFRSK\OOD VPBDDYBHGLDOW

.LQJGRP $QLPDOLD

3K\OXP $UWKURSRGD
&O0DVYV ,QVHFWD
2UGHU +\PHQRSWH L
)DPLO\ JRUPLFLGDH
*HQRWFRSK\OOD
6SHFLHV 2 VPDUDJGL

/IRFDO 1DPHV ZHDYHU DQW JUHHQ DQW JUHHQ WUF
,8&1 6 WDWXV 'DWD 'HILFLHQW

&RQWULEXWLRQ E\' '"HHSWKL 1 DQG 9LMD\DPDOD 1DLU



3KHLGRORJHW Y WLYQHWLDXQ KDUYH V'

.LQJGRP $QLPDOLD

3K\OXP SUWKURSRGD

&ODVV , QVHFWD
2UGHU +\PHQRSWHUD
)DPLO\ JRUPLFLGDH

*HQBKXHLGRORJHWRAQ

6SHFLHYV 3 GLYHUVXYV

/IRFDO 1DPHV

,8&1 6 WDWXV 'DWD 'HILFLHQW

&RQWULEXWLRQ E\ "HHSWKL 1

DQG 9LMD\DPDOD 1DLU

/HWUDSRQHUD UXIRQLJUD

/IRFDO 1DPHV

.LQJGRP $QLPDOLD
3K\OXP S$UWKURSRGD

&0ODVV ,QVHFWD
2UGHU +\PHQRSWHU
)DPLO\ JRUPLFLGDH
*HQYXWWUDSRQHUD
6SHFLHYV 7 UXIRQLJUL

,8&1 6 WDWXV 'DWD '"HILFLHQW

&RQWULEXWLRQ E\ "HHSWKL 1

DQG 9LMD\DPDOD 1DLU
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,DPEUL[ VDOVDOD
&EKHVWQXW %RE

.LQJG $QLPDOLD
3K\OX ' $UWKURSRGD
&ODV\N ,QVHFWD
2UGHL /HSLGRSWHUD
)DPLO +HVSHULLGDH
*HQX\ ,DPEUL]J
6SHFL 1, VDOVDOD

BWDWXV &RPPRQ
'LQJVSDQ PP

&ERQWULEXWLRQ E\ '"HHSDN 1DLN DQG ORKDPPHG 6 OXVWDN

/DJLDGHYVY OLWLJLRVD
:DWHU 6QRZ )ODW

.LQJG $QLPDOLD
3K\OX ' $SUWKURSRG
&O0DV\ ,QVHFWD
2UGHL /HSLGRSWHL
)DPLO +HVSHULLGD
*HQX\V 7DJLDGHV
6SHFL {17 OLWLJLRV

BWDWXV &RPPRQ
'LQJVSDQ PP

&RQWULEXWLRQ E\' '"HHSDN 1DLN DQG ORKDPPHG 6 0X)\

(@}
(@}



'HVWHUQ &HQW

.LQJG $QLP
3K\OX * $UWKL
&O0DV\ ,QVH

2UGHL /HSLGHF
)DPLO /\FDHC
*HQX\ $UKR.
6SHFL1V $ SVHXGRF

BWDWXV &RPPRQ
LQJVSDQ

&RQWULEXWLRQ E\ 'HHSDN 1Dl

6XUHQGUD TXHUFHWRUXP
&RPPRQ $FDF

.LQJG $QLPI D
3K\OX ' $UWKL
&O0DV\ ,QVHF
2UGHL /HSLGF
)DPLO J/\FDHC
*HQX\V 6XUH( D
6SHFL 16 TXHUF

6WDWXV /RFDOO\ &RPPRQ
'LQJVSDQ PP

&RQWULEXWLRQ E\ 'HHSDN 1Dl



-DPLGHV FHOHOQR
&RPPRQ &HUXOHDQ

.LQJG $QLP
3K\OX ' $UWKL
&ODV\ ,QV]
2UGHL /HSLGF
)DPLO /\FDHC
*HQX\ -DPL
6SHFL {1 - FH

BWDWXV &RPPRQ
'LQJVSDQ PP

&RQWULEXWLRQ E\' 'HHSDN 1Dl

5DWKLQGD DPRU
ORQNH\ 3X]]OH

.LQJG $QLPI D
3K\OX ' $UWKL
&ODV\N ,QVHF
2UGHL /HSLGF
)DPLO /\FDQ
*HQX\ 5DWK D
6SHFL 15 DPI

BWDWXV &RPPRQ
'LQJVSDQ PP

&RQWULEXWLRQ E\' 'HHSDN 1Dl



IR[XUD DW\PQXV
<DPIO\

.LQJG $QLPI D
3K\OX ' $UWKL
&ODV\N ,QVHF
2UGHL /HSLGF
)DPLO /\FDQ
*HQX\ /R[XU
6SHFL 1/ DW\

BWDWXV &RPPRQ
'LQJVSDQ PP

&RQWULEXWLRQ E\ 'HHSDN 1Dl

'ROHVFKDOOLD ELVDOWLGH
SXWXPQ 2DNOHDI

.LQJG $QLP
3K\OX ' $UWKL
&ODV\ ,QV]
2UGHL /HSLGF
)DPLO 1\PSKD
*HQX\V 'ROHVF
6SHFL {1 & ELV

6WDWXV 8QFRPPROQ
'LQJVSDQ

&RQWULEXWLRQ E\ 'HHSDN 1Dl



.DOOLPD KRUVI
%OXH RDNOH

.LQJG $QLPI D
3K\OX ' $UWKL
&ODV\ ,QVHF
2UGHL /HSLGF
)DPLO 1\PSKD
*HQX\ .DOOL
6SHFL 1. KRUV

BWDWXV &BBPRWKRRXWK ,QGLD
'LQJVSDQ

&RQWULEXWLRQ E\' 'HHSDN 1Dl

/LUXPDOD OLP(
%OXH 7LJHU

LQJG $QLP
3K\OX ' $UWKL
&ODV\ ,QV]
2UGHL /HSLGHF
)DPLO 1\PSKD
*HQX\ 7LUXI
6SHFL {17 OLP

BWDWXV &RPPROQ
'LQJVSDQ

&RQWULEXWLRQ E\ 'HHSDN 1DI



/[LUXPDOD VHSWHQWULRQLYV
'‘DUN % OXH 7LJHU

.LQJG $QLPDOLD
3K\OX ' $SUWKURSRGD
&ODV\N ,QVHFWD

2UGHL /HSLGRSWHUD
)DPLO 1\PSKDOLGDH
*HQX\ 7LUXPDOD

6SHFL V¥ VHSWHQWULRQLYV

BWDWXV &RPPRQ
LQJVSDQ PP

&RQWULEXWLRQ E\ 'HHSDN 1DLN DQG ORKDPPHG 6 0OXVWDN
SKRWRJUDSKHG E\ 1LWKLVK 3 %\QGRRU

SDUDQWLFD DJOHD
*ODVV\ 7LJHU

.LQJG $QLPDOLD
3K\OX ' SUWKURSRGD
&ODV\N ,QVHFWD
2UGHL /HSLGRSWHUD
)DPLO 3DSLOLRQLGDH
*HQX\ 3DUDQWLFD
6SHFL 13 DJOHD

BWDWXV &RPPRQ
'LQJVSDQ PP

&RQWULEXWLRQ E\ 'HHSDN 1DLN DQG ORKDPPHG 6 OXVWDN
SKRWRJUDSKHG E\ 1LWKLVK 3 %\QGRRU

iid



(XSORHD FRUH
&RPPRQ &URZ

.LQJG $QLPDOLD
3K\OX ' SUWKURSRGD
&O0DV\N ,QVHFWD
2UGHL /HSLGRSWHUD
)DPLO 1\PSKDOLGDH
*HQX\V (XSORHD
6SHFL 1 FRUH

BWDWXV &RPPRQ
'LQJVSDQ PP

&RQWULEXWLRQ E\ 'HHSDN 1DLN DQG ORKDPPHG 6 OXVWDN

1IHSWLV MXPEDK
&EKHVWQXW VWUHDNHG VDLOF

.LQJG $QLPDOLD
3K\OXP $UWKURSRGD
&O0DVV ,QVHFWD
2UGHU /HSLGRSWHUD
)DPLO\ 1\PSKDOLGDH
*HQX\ 1HSWLYV
6SHFLHW MXPEDK

BWDWXV &RPPRQ
'LQJVSDQ PP

&RQWULEXWLRQ E\ 'HHSDN 1DLN DQG ORKDPPHG 6 OXVWDN



1HSWLV K\ODYV
&RPPRQ VDLOHU

.LQJG $QLPDOLD
3K\OXP $UWKURSRGD
&O0DVV ,QVHFWD
2UGHU /HSLGRSWHUD
)DPLO\ 1\PSKDOLGDH
*HQX\V 1HSWLYV
6SHFLHW K\ODV

BWDWXV &RPPRQ
'LQJVSDQ PP

&RQWULEXWLRQ E\ 'HHSDN 1DLN DQG ORKDPPHG 6 OXVWDN

~XQRQLD DWOLWHV
*UH\ SDQV\

.LQJG $QLPDOLD
3K\OXP $UWKURSRGD
&O0DVV ,QVHFWD
2UGHU /HSLGRSWHUD
)DPLO\ 1\PSKDOLGDH
*HQX\ -XQRQLD
6SHFLHVY DWOLWHV

BWDWXV &RPPRQ
'LQJVSDQ PP

&RQWULEXWLRQ E\ 'HHSDN 1DLN DQG ORKDPPHG 6 OXVWDN



$ULDGQH PHUL
&RPPRQ FDVWI

LQJG $QLP
3K\OXP $UWKL
&ODVV ,QV/
2UGHU /HSLGF
)DPLO\ 1\PSKD
*HQX\ $ULD
6SHFLHWPHULRQH

BWDWXV &RPPRQ
'LQJVSDQ PP

&RQWULEXWLRQ E\' 'HHSDN 1Dl

<SWKLPD KXHE
&RPPRQ IRXUUI

LQJG $QLP
3K\OXP $UWKL
&O0DVV ,QV!
2UGHU /HSLGF
)DPLO\ 1\PSKD
*HQX\ <SWE
6SHFLHW% KXH

BWDWXV &RPPRQ
'LQJVSDQ PP

&RQWULEXWLRQ E\ 'HHSDN 1Dl



<SWKLPD EDOC(
&RPPRQ ILYHUI

.LQJG $QLP

3K\OXP $UWKL
&ODVV ,QV/

2UGHU /HSLGF
)DPLO\ 1\PSKD
*HQX\V <SWE
6SHFLH\W% ED

BWDWXV &RPPRQ
'LQJVSDQ PP

&RQWULEXWLRQ E\' 'HHSDN 1Dl

SDQWRSRULD KF
&RPPRQ /DVFD

.LQJG $QLP

3K\OXP $UWKL
&ODVV ,QV

2UGHU /HSLGHF
)DPLO\ 1\PSKD
*HQX\ 3DQWF
6SHFLH\B KRU

BWDWXV &RPPRQ
'LQJVSDQ PP

ERQWULEXWLRQ ORKDPPHG 6 OXVWDN D¢
3KRWRJUDSK\ 1L



+\SROLPQDV ER
*UHDW HJJIO\

.LQJG $QLP
3K\OXP $UWKL
&ODVV ,QV
2UGHU /HSLGE
)DPLO\ 1\PSKD
*HQX\ +\SROL
6SHFLHW ER

BWDWXV &RPPRQ
LQJVSDQ PP

&RQWULEXWLRQ E\ 'HHSDN 1Dl

7DQDHFLD OHS
*UH\ FRXQW

.LQJG $QLPI D
3K\OXP $UWKL
&O0DVV ,QVHF
2UGHU /HSLGF
)DPLO\ 1\PSKD
*HQX\V 7DQDHFLD
6SHFLHW OHSLGHD

BWDWXV &RPPRQ
'LQJVSDQ PP

&RQWULEXWLRQ E\' 'HHSDN 1Dl



2UVRWULRHQD
OHGXV EURZQ

LQJG $QLP
3K\OXP $UWKL
&ODVV ,QV/
2UGHU /HSLGF
)DPLO\ 1\PSKD
*HQX\V 2UVRW
6SHFLH\WY PH

BWDWXV &RPPRQ
'LQJVSDQ PP

&RQWULEXWLRQ E\ 'HHSDN 1Dl

&XSKD HU\PDQV
SXVWLF

.LQJG $QLP
3K\OXP $UWKL
&O0DVV ,QV!
2UGHU /HSLGHF
)DPLO\ 1\PSKD
*HQX\ &XS
6SHFLHW HU\P

BWDWXV &RPPRQ
'LQJVSDQ PP

&RQWULEXWLRQ E\' 'HHSDN 1Dl



&LUURFKURD WKDLYV
7DPLO \HRPDQ

.LQJG $QLPDOLD
3K\OXP $UWKURSRGD
&O0DVV ,QVHFWD
2UGHU /HSLGRSWHUD
)DPLO\ 1\PSKDOLGDH
*HQX\V &LUURFKURD
6SHFLH\W WKDLYV

BWDWXV &RPPRQ
LQJVSDQ PP

&RQWULEXWLRQ E\ 'HHSDN 1DLN DQG ORKDPPHG 6 OXVWDN

$FUDHD WHUSLVFRUH
7DZQ\ FRVWHU

.LQJG $QLPDOLD
3K\OXP $UWKURSRGD
&O0DVV ,QVHFWD
2UGHU /HSLGRSWHUD
)DPLO\ 1\PSKDOLGDH
*HQXV $FUDHD
6SHFLHW WHUSLVFRUH

BWDWXV &RPPRQ
'LQJVSDQ PP

&RQWULEXWLRQ E\ 'HHSDN 1DLN DQG ORKDPPHG 6 OXVWDN



(O\PQLDYVY FDXGDWH
7DLOHG SDOPIO\

.LQJG $QLPDOLD
3K\OXP $UWKURSRGD
&O0DVV ,QVHFWD
2UGHU /HSLGRSWHUD
)DPLO\ 1\PSKDOLGDH
*HQX\V (O\PQLDYV
6SHFLHY FDXGDWD

BWDWXV &RPPRQ
'LQJVSDQ PP

&RQWULEXWLRQ E\ 'HHSDN 1DLN DQG ORKDPPHG 6 OXVWDN

SDSLOLR SRO\PQHVWRU
%OXH ORUPRQ

.LQJG $QLPDOLD
3K\OXP $UWKURSRGD
&O0DVV ,QVHFWD

2UGHU /HSLGRSWHUD
)DPLO\ 3DSLOLRQLGDH
*HQX\V 3DSLOLR
6SHFLHW SRO\PQHVWRU

BWDWXV &RPPRQ
'LQJVSDQ PP

&RQWULEXWLRQ E\ 'HHSDN 1DLN DQG ORKDPPHG 6 OXVWDN



SDFKOLRSWD K
&ULPVRQ 5RVI

.LQJG $QLP
3K\OXP $UWKL
&O0DVV ,QV
2UGHU /HSLGF
)DPLO\ 3DSLOI
*HQX\ 3DSI
6SHFLH\B KH

BWDWXV &RPPRQ
LQJVSDQ PP

&RQWULEXWLRQ E\ 'HHSDN 1Dl

SDFKODULVWROF
&RPPRQ 5RVH

LQJG $QLP
3K\OXP $UWKL
&ODVV ,QV|
2UGHU /HSLGF
)DPLO\ 3DSLOI
*HQX\ 3DFKO
6SHFLHW DULVW

BWDWXV &RPPRQ
'LQJVSDQ PP

&RQWULEXWLRQ E\ '"HHSDN
SKRWRJUDSKHG E\



*UDSKLXP WHUHGRQ
1DUURZ EDQGHG %OXHERWWO

.LQJG $QLPDOLD
3K\OXP $UWKURSRGD
&O0DVV ,QVHFWD
2UGHU /HSLGRSWHUD
)DPLO\ 3DSLOLRQLGDH
*HQX\ *UDSKLXP
6SHFLHVY WHUHGRDQ

6WDWXV &RPPRQ

LQJVSDQ PP
&ERQWULEXWLRQ E\ '"HHSDN 1DLN DQG ORKDPPHG 6 O
S3KRWRJUDSKHG E\ ILWKLVK 3 %\QGRRU

*UDSKLXP DJDPHPQRQ
7DLOHG -D\

.LQJG $QLPDOLD
3K\OXP $UWKURSRGD
&O0DVV ,QVHFWD
2UGHU /HSLGRSWHUD
)DPLO\ 3DSLOLRQLGDH
*HQX\ *UDSKLXP
6SHFLHVY DJDPHPQRQ

BWDWXV &RPPRQ
'LQJVSDQ PP

&RQWULEXWLRQ E\ '"HHSDN 1DLN DQG ORKDPPHG 6 O
SKRWRJUDSKHG E\ I1LWKLVK 3 %\QGRRU

iid



fURLGHV PLQF
6DK\DGUL %LUC

.LQJG $QLP
3K\OXP $UWKL
&ODVV ,QVI
2UGHU /HSLGF
)DPLO\ 3DSLOI
*HQ XNV 7URIL
6SHFLHW PL

BWDWXV &RPERPLF WR :F
'LQJVSDQ PP

&RQWULEXWLRQ E\' 'HHSDN 1Dl

&DWRSVLOLD S
&RPPRQ (PLJUD

.LQJG $QLP
SK\OXP $UWKL
&ODVV ,QVI
2UGHU /HSLGF
)DPLO\ 3LHL
*HQX\NV &DWR.
6SHFLHW SRF

BWDWXV &RPPRQ
'LQJVSDQ PP

&RQWULEXWLRQ E\ 'HHSDN 1Dl



(XUHPD KHFDE
&RPPRQ *UDV’

LQJG $QLP
3K\OXP $UWKL
&O0DVV ,QV]
2UGHU /HSLGHF
Y)DPLO\ 3LHL
*HQX\V (XUH
6SHFLH\W KHI

BWDWXV &RPPRQ
LQJVSDQ PP

&RQWULEXWLRQ E\ 'HHSDN 1Dl

'HOLDV HXFKD
&RPPRQ -H]HE}

LQJG $QLP
3K\OXP $UWKL
&ODVV ,QV|
2UGHU /HSLGF
)DPLO\ 3LHL
*HQX\ 'HOI
6SHFLHV HXFEK

BWDWXV &RPPRQ
'LQJVSDQ PP

&RQWULEXWLRQ E\ 'HHSDN 1Dl



(XGRFLPDPHWHUQD
'RW XQGHUZLQJ PRWK

.LQJG $QLPDOLD
3K\OXP $UWKURSRGD
&O0DVV ,QVHFWD
2UGHU /HSLGRSWHUD
)DPLO\ (UHELGDH
*HQX\V (XGRFLPD
6SHFLH PDWHUQD

2WKHU QDPHV 'RW B&DBEDHBEQDIFRWKUQDO 1RFWXEC

&RQWULEXWLRQ E\ 6KHHMD %DODNULVKQDQ DQG .. 9LMD

+LSSRWLRQ
9LQH KDZN PRWK

.LQJG $QLPDOLD
3K\OXP $UWKURSRGD
&O0DVV ,QVHFWD
2UGHU /HSLGRSWHUD
)DPLO\ 6SKLQJLGDH
*HQX\V +LSSRWLRQ
6SHFLHWLSSRWSBLRQ

2WKHU QDPHYV 9LQH KDZN PRWK RU VLOYHU VWULS

&ERQWULEXWLRQ E\ 6KHHMD%»DODNULVKQDQ DQG . . 9LMD\L



$QWKHUDHDSHUQ\L
7HPSHUDWH WXVVDU PRWK

.LQJG $QLPDOLD
3K\OXP $UWKURSRGD
&O0DVV ,QVHFWD
2UGHU /HSLGRSWHUD
)DPLO\ 6DWXUQLLGDH
*HQX\V $QWKHUDHD
6SHFLHW SHUQ\L

2ZWKHU QDPHYVY 7THPSHUDWH WXVVDU PRWK RU &KLQ|

&RQWULEXWLRQ E\ 6KHHMD %DODNULVKQDQ DQG .. 9LMD\
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SUDQHLEWIH. RSH SXOFKHOOD

LQJGRP $QLPDOLI

3K\OXP S$UWKUR
&ODVV $UDFK
2UGHU $UDQH
)DPLO\ SUDQHL

*HQXV $UJLRSH
6SHFLHV $§ SXOFKHC

2ZWKHU 1DPHV = *DUGHQ FURVYV VSLGHU
<co—"¢, ——-We BDQJHV IURP ,QGLD WR &KLQD DQG FDQ

1D\LND\DP 7KDWWX .HUDOD ,QGLD
&RQWULEXWLRQ E\ 1DPELDU 6KLOSD 5DYLQGUDQ

6DOWLHAGDNKY VHPLFXSUHXYV

.LQJGRP $QLPDOLD

3K\OXP $UWKURSRGD
&0ODVV $UDFKQLGD
2UGHU $UDQHDH

)DPLO\ 6DOWLFLGDH

*HQXV +\0O0XV
6SHFLHV+ VFEKBIUHXV

2WKHU 1DPHV £+ VHPL FRSSHUHG KHDY\ MXPSHU
coe—"¢, —-WeBAV QDWLYH WR ,QGLD DQG 6UL /DQND

&RQWULEXWLRQ E\ 1DPELDU 6KLOSD 5DYLQGUDAQ



/[KHUPLGLRVRPOMNMWILGXHDD DQJXOD

.LQJGRP $QLPDOL
3K\OXP $UWKURS
&O0DVYV $UDFKQ
2UGHU $UDQHD
6XERUGHU $UDQHR
6XSHUIDPLO\ $UDQHRL
)DPLO\ 7KHULGLL
6XEIDPLO\ 7KHULGLL

*HQXV T7KHULGXOD
6SHFLHV7 DQJXOD

2WKHU 1BHHGO/StE

Co—V<,——<'e A fTfT"A FUfZf&  ‘——f>fed et<fa

&RQWULEXWLRQ E\ 1DPELDU 6KLOSD 5DYLQGUDQ
SLPRLGDH

LQJGRP $QLPDOLD

3K\OXP SUWKURSRGD

6 XESK\OXP &KHOLFHUDWD

&ODVV SUDFKQLGD

2UGHU $UDQHDH

)DPLO\ SLPRLGDH

6SHFLHY FWKXOKX

'LVWULEXWLRQ 7KH 3LPRLGDH IRUIRPVIVHUYQ LFFR\DX/Y
1IRUWK $PHULFD (XURSH $0SV $SHQQLQHV DQ
OQRUWKHUQ 6SDLQ DQG WKH +LPDOD\DV

&RQWULEXWLRQ E\ 1DPELDU 6KLOSD 5DYLQGUDQ



J)DPLOLQ\SKLLGDH

.LQJGRP $QLPDOLD
3K\OXP SUWKURSR
6XESK\OXP &KHOLFHUI]
&ODVV $UDFKQI
2UGHU SUDQHDF

,QIUDRUGHU $UDQHR
6XSHUIDPLO\ $UDQHRL
)DPLO\ JLOQ\KLLGHI

2WKHU 1DPHV + VKHHW ZHDYHUV RU PRQH\ VSLGHU
'LVWULEXWLRQ 8QWWH/G IXIQBIGARP ,UHODQG $XVWU

DQG LQ 3RUWXJDO

&RQWULEXWLRQ E\ 1DPELDU 6KLOSD 5DYLQGUDQ

2ROQRSLEDRSHY MDYDQXV

.LQJGRP $QLPD!

3K\OXP $UWKU
&O0DVV $UDI
2UGHU $UDQ
6XERUGHU $UDQ
)DPLO\ 2[\RSL

*HQXV 2[\RSHV
6SHFLRVMDYDQXV

&RQWULEXWLRQ E\ 1DPELDU 6KLOSD 5DYLQGUDAQ

—_—
—_—



&RULQQ&GERMVRSUL]D O\RQL

.LQJGRP $QLPDOLD
3K\OXP $UWKURSR
BXESK\OXP &KHOLFHUD
&ODVV SUDFKQL
2UGHU $UDQHDH
,QIUDRUGHU $UDQHRP
)DPLO\ 3KROFLGDH

*HQXV &URVVRSUL]D
6SHFLH& O\RQL

'LVWULEXWLREDV. EBMRQLLQWURGXFHG WR
LQFOXGLQJ $XVWUDOLD $VLD $IULFD (XUWRSH 1

VRPH 3DFLILF LVODQGYV
&RQWULEXWLRQ E\ 1DPELDU 6KLOSD 5DYLQGUDQ

)DPLOOWDOWLFLGDH

.LQJGRP $QLPDOLD

3K\OXP $UWKURSRGD
6XESK\OXP &KHOLFHUDWD
&0ODVV $UDFKQLGD
2UGHU $UDQHDH
,QIUDRUGHU $UDQHRPRUSKDH
)DPLO\ 6DOWLFLGDH

2ZWKHU 1DPHV = -XPSLQJ VSLGHU
'LVWULEXWLRQ 1HDUFWLF 1DWMWMHO BMDWEHDHIFWLF

(WKLRSLDQ 1DWLYH I1HRWURSLFDO 1DWLYH $
&RQWULEXWLRQ E\ 1DPELDU 6KLOSD 5DYLQGUDQ DQG 5DMD



)DPLBGDOWLFLGDH

.LQJGRP $QLPDOLD
3K\OXP $UWKURSR
6XESK\OXP &KHOLFHUL
&0ODVV SUDFKQL
2UGHU $UDQHDH
,QIUDRUGHU  $UDQHR
)DPLO\ 6DOWLFLG

2WKHU 1DPHV + -XPSLQJ VSLGHU

'LVWULEXWLRQ 1HDUFWLF 1DWLYH BIVQNBUF WL

(WKLRSLDQ 1DWLYH 1HRWURSLFDO 1DWLYH $

&RQWULEXWLRQ E\ 1DPELDU 6KLOSD 5DYLQGUDQ DQG 5DMD

)DPLO\ 3LVDXOH[EGBHXV SHWHUVL

LQJGRP $QLPDOLD
3K\OXP $UWKURSRGD
6XESK\OXP &KHOLFHUDWD
&0ODVYV $UDFKQLGD
2UGHU $UDQHDH
)DPLO\ 6DOWLFLGDH

6 XEIDPLO\ SOH[LSSLQDH
*HQXV 30OH[LSSXV
6SHFLHY SHWHUVL

&RQWULEXWLRQ E\ 1DPELDU 6KLOSD 5DYLQGUDQ



)DPL@GLFDULLGDH

.LQJGRP $QLPDOLD

3K\OXP SUWKURSR
6 XESK\OXP &KHOLFHUD
&ODVV SUDFKQL
2UGHU $UDQHDH
6 XERUGHU SUDQHRP
6XSHUIDPLO\ 6F\WRGRI
)DPLO\ 6LFDULLG

&RQWULEXWLRQ E\ 1DPELDU 6KLOSD 5DYLQGUDAQ

)DPLO\ 1HPLVHEKGD®D SLOLSHYV

.LQJGRP $QLPDOLD

3K\OXP $UWKURSRGD
6XESK\OXP &KHOLFHUDWD
&ODVV $UDFKQLGD
2UGHU $UDQHDH
LQIUDRUGHU $UDQHRPRUSKDH
)DPLO\ $UDQHLGDH

*HQXV 1HSKLOD
6SHFLHNY SLOLSHYV

'LVWULEXWLRQ 1HSKLOD SLOLSHV LV D RPDSHFELHV
IRXQG LQ -DSDQ &KLQD 9LHWQDP &DPBRGHD 7
0\DQPDU ,QGRQHVLD 7KDLODQG /DRU 2KBSDOSSI
3DSXD 1HZ *XLQHD DQG $XVWUDOLD

&RQWULEXWLRQ E\ 1DPELDU 6KLOSD 5DYLQGUDQ



$03+,%.%$16



'XWWDSKU\Q XYV P HODWWHRWWULIEFIMOX W R L

LQJGRP $QLPDOLD
3K\OXP &KRUGDWD
&ODVV $PSKLELD
2UGH $QXUD

J)DPLO\ % XIRQLGDH
*HQXV'XWWDSKU\QXV
6SHFLHXWWDSKU\QXV
PHODQRVWLFWXV

2WKHU 1DPHV = $VLDQ FRPPRQ WRDG
,8&1 VWDWXYV /HDVW &RQFHUQ /&

&SRQWULEXRWILRPQE&\ 6.

(XSKO\FWL$ TDXORMNELURJ

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWD
&ODVV $PSKLEL
2UGHU $QXUD

)DPLO\ 'LFURJOR

*HQXV (XSKO\FWLYV
6SHFLHWSKO\FWLV DO

2WKHU 1DPHV = $OR\VLXV SRQG IURJ
,8&&1 VWDWXV 'DWD GHILFLHQW

&ERQWULEXWILRPQ&\ 6.



(XSKO\FWLV F\DIIMRXDWONF WU N J

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWD
&0ODVV $PSKLELD
2UGHU $QXUD

)DPLO\ 'LFURJOR\

*HQXV (XSKO\FWLYV

6SHFLHYXSKO\FWLV
F\DQRSKO

2ZWKHU 1DPHV £ ,QGLDQ VNLSSHU IURJ
,8&1 VWDWXYV /HDVW &RQFHUQ /&

&RQWULEXWLR@GEG\.6.

JHMHUYDU\D ¥BBHWDOWDWLF IURJ

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWTE
&ODVV $PSKLEL
2UGHU $QXUD

)DPLO\ 'LFURJOR

*HQXV )HMHUYDU\D
6SHFLHWMHUYDU\D FIL

2WKHU 1DPHV £ :ULQNOHG )HMHUYDU\D
,8&1 VWDWXV 'DWD GHILFLHQW

&RQWULEXWLR@GEG\.6.



JHMHUYDU\D W XUHNFH.QV [URJ

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWD
&0ODVV $PSKLELD
2UGHU $QXUD

)DPLO\ 'LFURJORYV

*HQXV )HMHUYDU\D
6SHFLHWHMHUYDU\D
UXIHVFHQV

2WKHU 1DPHV £+ % XUURZLQJ IURJ
,8&1 VWDWXYV /HDVW &RQFHUQ /&

&GRQWULEXWLR@GEG\.6.

+RSOREDWUDFKHP IV DIHKWDMDLXF/ TUR J

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWTE
&ODVV $PSKLEL
2UGHU $QXUD

)DPLO\ 'LFURJOR

*HQXV +RSOREDWUDF

6SHFLHVMRSOREDWUDF
WLIJHULQXYV

2ZWKHU 1DPHV =+ ,QGLDQ EXOO IURJ
,8&1 VWDWXV /HDVW FRQFHUQHG /&

&RQWULEXWLR@GEG\.6.



6SKDHURWKHFEPRWRIRZRQULIURJ

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWI
&0ODVYV $PSKLEL
2UGHU $QXUD

)DPLO\ 'LFURJOR

*HQXV 6SKDHURWKHFI
6SHFLHO/SKDHURWKHFI

2ZWKHU 1DPHV + 'REVRQTV EXUURZLQJ IURJ
,8&1 VWDWXV /HDVW FRQFHUQHG /&

&ERQWULEXWILRPQ&\ 6.

OLFURK\OD RHURIDWHXDWLF IURJ

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWD
&ODVV $PSKLELD
2UGHU $QXUD

)DPLO\ OLFURK\OL

*HQXV OLFURK\OD
6SHFLHOLFURK\OD
RUQDWD

2WKHU 1DPHV =+ 2UQDWH QDUURZ PRXWKHG IURJ
,8&1 VWDWXYV /HDVW &RQFHUQ /&

&RQWULEXWLR@GEG\.6



+\ODUDQD DXVBRWDDERUHDO IURJ

.LQJGRP $QLPDOLD

3K\OXP &KRUGDW
&0ODVYV $PSKLE
2UGHU $QXUD

)DPLO\ 5DQLGDI

*HQXV +\0ODUDQD
6SHFLHMODUDQD DXL

2ZWKHU 1DPHV £+ *ROGHQ IURJ

,8&1 VWDWXV 9XOQHUDEOH
&RQWULEXWLR@GEG\.6.

+\ODUDQD PDOBEBDWFXDWLF IURJ

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWD
&ODVV $PSKLELD
2UGHU $QXUD
)DPLO\ SDQLGDH

*HQXV +\0ODUDQD
6SHFLHMODUDQD
PDODEDULFD

2WKHU 1DPHV £ )XQJRLG IURJ
,8&1 VWDWXV /HDVW &RQFHUQ /&

&RQWULEXWLR@GEG\.6.



,QGLUDQD EVMBBIRPLCXDWLF IURJ

.LQJGRP $QLPDOLC

3K\OXP &KRUGDW
&O0DVYV $PSKLE
2UGHU $QXUD

)DPLO\ 5DQL[DC

*HQXV ,QGLUDQD
6SHFLHWGLUDQD EH(

2WKHU 1DPHV + %YHGGRPHTIV OHDSLQJ IURJ
,8&1 VWDWXV /HDVW FRQFHUQHG /&
&EGRQWULEXWLR@GEG\.6.

SRO\SHGDWH V $SRIERUHDVOHN R

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWD
&ODVV $PSKLELD
2UGHU $QXUD

)DPLO\ 5KDFRSKR

*HQXYV 3RO\SHGDWHYV
6SHFLH3RO\SHGDWHYV
ODFXODWI

,8&1 VWDWXYV /HDVW &RQFHUQ /&
&RQWULEXWLR@GEG\.6.



SRO\SHGDWHYV BFPERUHDW DIO RV

.LQJGRP $QLPDOLD

3K\OXP &KRUGDW
&0ODVYV $PSKI
2UGHU $QXUD

)DPLO\ S5KDFRSI

*HQXV 3RO\SHGDWHYV

6SHFLH3RO\SHGDWHYV
2FFLGHQWDOLYV

2ZWKHU 1DPHV £+ :HVWHUQ WUHH IURJ
,8&1 VWDWXV 'DWD GHILFLHQW

&RQWULEXWLR@GEG\.6.

3VHXGRSKLODXWX$WERDBGE QVRV

.LQJGRP  $QLPDOLD

3K\OXP &KRUGDWD
&0ODVV $PSKLELL
2UGHU $QXUD

)DPLO\ 5KDFRSKR

*HQXV 3VHXGRSKLODXV
6SHFLH3WHXGRSKLODXW
‘\QDDGHQVLV

2WKHU 1DPHV £ :D\DQDG EXVK IURJ

,8&1 VWDWXV (QGDQJHUHG

&RQWULEXWLR@GEG\.6.



SDRUFKHVWHM/AFKPWHREREY IURJ

.LQJGRP $QLPDOLCL

3K\OXP &KRUGDW
&0ODVYV $PSKL
2UGHU $QXUD
)DPLO\ 5KDFRS

*HQXV 5DRUFKHVWH?
6SHFLH D RUFKHVWH\

2WKHU 1DPHV £+ 6HVKDFKDUYfV EXVK JURJ

,8&1 VWDWXV (QGDQJHUHG

&RQWULEXWLR@GEG\.6.

SKDFRSKRUXV POBOERDUDREOXYVURJ

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWD
&0ODVV $PSKLELD
2UGHU $QXUD
)DPLO\ 5KDFRSKR

*HQXV 5KDFRSKRUXYV
6SHFLH3 K DFRSKRUXYV
PDODEDULFXYV

2ZWKHU 1DPHV + ODODEDU JOLGLQJ IURJ
,8&1 VWDWXYV /HDVW FRQFHUQHG

&GRQWULEXWLR@GEG\.6.



SNAKES



20LJRGRQ DUQHQVLV
%DQGHG .XNUL

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWD

&ODVV SHSWLOLL
2UGHU 6TXDPDWD
)DPLO\ &ROXEULG

*HQXV 20LJRGRQ
6SHFLHY DUQHQVLYV

/IRFDO 1DPHV £ . XNUL VQDNH
2WKHU 1DPHV =+ %DQGHG NXNUL&RPPRQ NXNUL
,8&1 VWDWXV /HDVW &RQFHUQ /&

&ERQWULEXWLRQ E\ . 0 %DODNULVKQD

%ODFN KHDGHG NXNUL
SQLGHQWLILHG

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWD

&ODVV $PSKLELD
2UGHU $QXUD

)DPLO\ 'LFURJORVVLGDH

*HQXV +RSOREDWUDEFKXYV
6SHFLHV WLJHULQXYV

/IRFDO 1DPHV = %DUVDWL PHQGDN *RQNUD NDSSH
2WKHU 1DPHV =+ ,QGLDQ EXOOIURJ /7LIJHU IURJ

,8&1 VWDWXYV /HDVW &RQFHUQ /&
&RQWULEXWLRQ E\ . 0 %DODNULVKQD



1DMD QDMD
,QGLDQ &REUD

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWD
&ODVV SHSWLOLD
2UGHU 6TXDPDWD
)DPLO\ (ODSLGDH

*HQXV 1DMD
6SHFLHMODMD QDMD

/IRFDO 1DPHV = 1DJDUD KDDYX
2ZWKHU 1DPHV = ,QGLDQ &REUD

,8&1 VWDWXV /HDVW &RQFHUQ /&
&RQWULEXWLRQ E\ . 0 %DODNULVKQD

SW\DV PXFRVD

,QGLDQ 5DW 6QDNH

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWD
&ODVV SHSWLOLD
2UGHU 6TXDPDWD
)DPLO\ &ROXEULGDH

*HQXV 3W\DV
6SHFLH3Y PXFRVD

/IRFDO 1DPHV = _HUH +DDYX 'KDPDQ
2WKHU 1DPHV =+ 5DW VQDNH
,8&1 VWDWXV /HDVW &RQFHUQ /&

&ERQWULEXWLRQ E\ . 0 %DODNULVKQD



'‘DERLD UXVVHOLL
SXVVHOOYV 9LSHU

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWD

&ODVV SHSWLOLD
2UGHU 6TXDPDWD
)DPLO\ O9LSHULGDH

*HQXV 'DERLD
6SHFLHYV UXVVHOLL

/IRFDO 1DPHV = .DQQDGL KDDYX O0ODQGDOD KDDYX
2WKHU 1DPHV = 9LSHU
,8&1 VWDWXV /HDVW &RQFHUQ /&

&ERQWULEXWLRQ E\ . 0 %DODNULVKQD

'QGLDQ 5DW 6QDNH

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWD
&ODVV SHSWLOLD
2UGHU 6TXDPDWD
)DPLO\ &ROXEULGDH

*HQXV 3W\DV
6SHFLH3Y PXFRVD

/IRFDO 1DPHV = ODUD +DDYX
2WKHU 1DPHV £+ 5DW VQDNH

,8&1 VWDWXV /HDVW &RQFHUQ /&
&RQWULEXWLRQ E\ . 0 %DODNULVKQD



3W\DV PXFRVD
'QGLDQ 5DW 6QDNH

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWD
&ODVV SHSWLOLD
2UGHU 6TXDPDWD
)DPLO\ &ROXEULGDH

*HQXV 3W\DYV
6SHFLH3 PXFRVD

/IRFDO 1DPHV £+ _HUH +DDYX 'KDPDAQ
2WKHU 1DPHV =+ 5DW VQDNH

,8&1 VWDWXV /HDVW &RQFHUQ /&
&RQWULEXWLRQ E\ . 0 %DODNULVKQD



ioi



$UGHROD,QBROQ 3RQG +HURQ

IRFDO 1DPHV .RODGD %DND

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWLI
&O0DVYV $SYHV
2UGHU 3HOHFDQ
)DPLO\ $UGHLGDH
*HQXV $UGHROD
6SHFLHV $ JUD\LL

,8&1 6WDWXV /HDVW &RQFHUQ
&RQWULEXWLRQ E\' 9LQHHWK .XPDU .

WXEXOFX&DMWEWOH (JUHW

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWD

&ODVV $YHV

2UGHU SHOHFDQLIRUPHYV
)DPLO\ $UGHLGDH

*HQXV % XEXOFXV
6SHFLH¥% LELYV

/IRFDO 1DPHV *RYDNNL

,8&1 6WDWXV /HDVW &RQFHUQ

&RQWULEXWLRQ E\DBM&®HHWI -XPDU .

ioi



OLOYXV PLODEW NLWH

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWD
&ODVV $YHV

2UGHU $FFLSLWULIR
)DPLO\ $FFLSLWULGD

*HQXV OLOY XV
6SHFLHV 0O PLJUDQV

/IRFDO 1DPHV +DGGKX
,8&1 6WDWXV /HDVW &RQFHUQ

&RQWULEXWLRQ E\ 9LQHHWK .XPDU . DQG -DJGLVK * 3DLWK

+DOLDVW X% UMKPL\O\ NLWH

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWD

&ODVV $YHV

2UGHU $FFLSLWULIRUPHYV
)DPLO\ $FFLSLWULGDH

*HQXV +DOLDVWXU
6SHFLHYV LQGXV

/IRFDO 1DPHV %LOL *DUXGD
,8&1 6WDBDWeEV v EvV

&RQWULEXWQRIQWEA .XPDU .



/IRFDO 1DPHYV
,8&1 6WDWXYV

&RQWULEXWLRQ E\

SWKHQH BSBWIWHG 2Z0OHW

.LQJGRP $QLPDOLD
3K\OXP &KRUGDWD
&ODVV $YHV

2UGHU 6WULJLIRUPH
)DPLO\ 6WULJLGDH

*HQXV $WKHQH

6SHFLHYV

+DODNNL
/JHDVW &RQFHUQ

9LQHHWK .XPDU .

$ EUDPD

DQG 'RQDOG 3UHHWK

ODQHOOXV PDODEDRIAEBRWWOHG /DSZ

.LQJGRP
3K\OXP
&O0DVYV
2UGHU
)DPLO\

$QLPDOLD
&KRUGDWD
$YHV
&KDUDGULLIRUPHYV
&KDUDGULLGDH

*HQXVIDQHOOXV

6SHFLHYV

/IRFDO 1DPHYV
,8&1 6WDWXYV

9 PDODEDULEXV

JHDVW &RQFHUQ

&RQWULEXWLRQ E\ 9LQHHWK .XPDU .

ol

SXGKLUD 7L77LEKD

DQG %KDJ\D 8 -



/THUSVLSKRQH@E®UDDELGBWHDGLVH )O\FD

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWD
&ODVV $SYHV

2UGHU 3DVVHULIRUF
)DPLO\ ORQDUFKLGDH
*HQXV THUSVLSKRQH
6SHFLHV 7 SDUDGLVL

/IRFDO 1DPHV +DODNNL
,8&1 6WDWXV /HDVW &RQFHUQ

&RQWULEXWHG E\ 9LQHHWK .XPDU .

%DWUDFKRVWRPBYVLOD@QNDLAHURJIPRX

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWD

&ODVV $YHV

2UGHU &DSULPXOJLIRUPHYV
)DPLO\ SRGDUJLGDH

*HQXV %DWUDFKRVWRPXV
6SHFLHYV % PRQLOLJHU

,8&1 6WDWXV /HDVW &RQFHUQ

&ERQWULEXWHG E\ 9LQHHWK .XPDU .

ioo



$OFHGR BWWHKRY .LQJILVKHU

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWD
&O0DVYV $YHV
2UGHU &RUDFLLIRL
)DPLO\ $OFHGLQLGD
*HQXV $OFHGR

6SHFLHV $ DWWKLYV

IRFDO 1DPHYV 1HHOL OLQFKXOOL
,8&1 6 WDWXYV /IHDVW &RQFHUQ

&RQWULEXWHG E\ 9LQHHWK .XPDU .

"HOQOGURFLWWD YDJDEXQGD 5XIRX\

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWD
&ODVV $YHV

2UGHU S3DVVHULIRUPHYV
)DPLO\ &RUYLGDH

*HQXV '"HQGURFLWWD
6SHFLHVYDJDEXQGD

/IRFDO 1DPHV ODWD 3DNVKL
,8&&1 6WDWXV /HDVW &RQFHUQ

&RQWULEXWHG E\ 9LQHHWK .XPDU .

ion



6D[LFROD BDBGDM)XOVKFKDW

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWD
&O0DVYV $YHV
2UGHU &RUDFLLIRL
)DPLO\ $OFHGLQLGD
*HQXV $OFHGR

6SHFLHV $ DWWKLYV

/IRFDO 1DPHV .DSSX %LOL %9HOL &KDWDND
,8&&1 6WDWXV /HDVW &RQFHUQ

&RQWULEXWHG E\ 9LQHHWK .XPDU . DQG %KDJ\D 8 -

I XUGLRGHWYHBDOIQOREZVNWLOOHG %DEEC

.LQJGRP $QLPDOLD

3K\OXP &KRUGDWD
&ODVV $YHYV

2UGHU S3DVVHULIRUPHYV
)DPLO\ IHLRWKULFKLGDH

*HQXV 7TXUGRLGHYV
6SHFLHN DIILQLYV
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6RPH RI WKH 3IXEOLFDWLRQV RI ODQJDORUH 8QLYH

&KDQGUD : 6KDUDWK DQG O 5DMDVKHNKHDW ZL
F\DQREDFWHULD LQ .DLJD UHJLRQ RRXHNOQDIOURI *XKKD

*UHHVKPD $ $ . 5 6ULGKDU DQG OV K3D YOLDMKHID
MXQJOHV RI VRXWRXNOWBUR) TKBHDWHQHG 7D[D

DUXQ 1 & B6WXGLHV RQ PDFURIXQJL DBGWMHIUXD W
DQG :HVW &RDUWQRD ORI SQLYHUVLW\ O0DQJDORU

1DLN 'HHSDN DQG ORKDPPHG 6 OXVWINRI $ DRNK/HK
.DQQDGD 'LVWULFW -RXQOIMDMNRD 7QCEHDWHQHG 7D

1DUDVLPKDLDK 1 OV 6PLWKD DQG < 7HQNDQLQ
*DVWURSRGV IURP 0D QJ,mMMRUHQ D W URD®ID NOX O W L G
-RXUQDO

5DPLWKD 0 DQG . . 9LMD\DOD[PLDQ$ AXHPNDGE \0
S8QLYHUVLW)\ &DPS¥RRVIJURULQBNLR XU QDO

5DR 6 6ULNDQWK . B6KUH\D 9 $VEELQ¥®% 6KHQAR\SF
GLYHUVLW\ RQ 0DQJDORUHRSQQDHU\RIWIQ WRPROR .
6WXGLHV

6KHWW\ % 9 DQG . 0 .DYHULDSSD $Q RD U EHR WM
*KDWV DW ODQJDORUH 8QLYHUVLWRFDPSXLQWUR



WW E /yri

'LYHUVLW\ RI ODFURIXQJL RI ODQJDORUH 8Q

6ULGKDU . 5
$GMXQFW 3URIHVVRU 'HSDUWPHQW RI %LRVFLHQFMNYJDORL
.DUQDWDND ,QGLD
( PDLO NDQGLNHUH#JPDLO FRP

2YHUYLHZ

%LRGLYHUVLW\ UHIHUV WR YDULHW\ RI BLRUHVR MHOQFYH
(YDOXDWLRQ RI VXFK GLYHUVLW\ GHE LOFQ\G/ LRX WWUXHIGDWJ X MGDH!
FRQVHUYDWLRQ PHDVXUHV ODFURIXQJL P\PKHRR R CFLR B
OLNH SODQWV DQG DQLPDOV LQYROYHG LQ GHARRSBQMWODW
VDSURSK\WLVP B5HFHQWO\ PDFURIXQJDIEXFHHHRZHLDUFKR VHYD
OLNH QXWUDFHXWLFDO PHGLFLQDO IRUHYOMU\DRQGS5RHI
$SSUR[LPDWH JOREDO HVWLPDWLRQ RI PDFURISABBLHW DUF
IURP WKH ,QGLDQ 6XEFRQWLQHQW O0DQRKDUD F KDL XHDW LD
PDFURIXQJLLQ WKH FRDVWDO UHJLRQ RW.DOQDWD NIXDW HV

DF .DUXQ HW DO 6ULGKDU

ODQJDORUH 8QLYHUVLW\ &DPSXV LV NQRZ @ DORBUHMANW DR
VXVWDLQLQJ OLIH 'LYHUVLW\ DVVHVVPH®DWQRMW P DWBHRS XX
GLIIHUHQW KDELWDWYV .DUXQ DQG 6ULGKDU DV KEU D
DO 7KH PDMRU KDELWDWYV VXUYHERW RBUASED R E
IRUHVWY DQG FDVKHZ SODQWDWLRQW LDKHO B WEMW WD W H KX
PRXQG OHDI OLWWHU DQG ZRRG\ PDWH ULRW B OWALJVVW DR

JHQHUD RI PDFURIXQJL ZDV UHFRU G H@GGDHFR QK PL F KHIFO)OH
7DEOH 7KLV DPRXQWY WR DERXW RI NQRZQ MBRUREX
KLIKHVW LQ WKH VFUXE MXQJOHYV VSS |IRQODRGH® E\ D
$FDFIRUHVWYV VSS DQG FDVKHZ SODQWDWLRQW¥ PDVWSRI)
IRXQG ZDV D PRVDLF Rl HGLEOH VSS HFWRP\FRWIUKL]D
DGGLWLRQ VHYHUDO RI WKHP VKRZHG RYHUD®SSES8S U RO
PHGLFLQDO 6SS HFWRP\FRUUKL]DO DQGLBHQWHUQ®® VS

RI PDFURIXQJL ZHUH LGHQWLILHG RQO\ XS VER LKW OH
WR JHQXV OHYHO QRW LQFOXGHG LQ WR N GXHF IGQ I VAW VLLQV Y
LV PXFK PRUH WKDQ WKLV VWXG\

%DVHG RQ WKH WUDGLWLRQDO NQRZOD®JRDPRFED® BH
DQG RU PHGLFLQDO O0DQ\ LOQWHUHVWLQQ PDWHKRQOQILY M HAMD
$UWRFDUSXV KLUVXWXV +ROLJDUQD DUQRWWLDQD E®ISHI
6\]\JLXP FRPMBHUPLQDOLD Q@ QLKNOADPB XV 7KLV GHQRWHV
VSHFLHV KHOSV FRQVHUYLQJ HFWRP\FRUDRV®P MHGXBOH ORQ
6ULGKDU (YHU\ LQVWLWXWLRQ KDV PRUPB WHWSRIQRG
LWV YLFLQLW\ ZKLFK KHOSV HGXFDWLQHQWKUHD W WG HDRV
ELRGLYHUVLW)\ IRU KXPDQ ZHOIDUH .DUXQ HW DO 6UL
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