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*LUDIIH DUH FRQVLGHUHG RQH RI .HQ\D V PRVW FKDULVPD\
PHJD IDXQD ZLWK LWV LPDJH HPEHGGHG LQ VHYHUDO QDWLR

.HQ\D ODXQFKHG WKH ILUVW HYHU \HDU 1DWLRQDO 5HFRY|
.HQ\D LQ ZKLFK ZDV VXFFHVVIXOO\ LPSOHPHQWHG )URP
5HFRYHU\ DQG $FWLRQ 30DQ KDV EHHQ GHYHORSHG
IRXQGDWLRQ ZKLFK ZDV HVWDEOLVKHG

‘H DUH SULYLOHJHG WR EH D XQLTXH FRXQWU\ ZKLFK KRVWYV
1XELDQ 5RWKVFKLOG V JLUDIIH DQG WKH UHWLFXODWHG 6R
SDUW RI RXU QDWLRQDO KHULWDJH

$00 WKUHH JLUDIIH VSHFLHY DUH DFFRUGHG WKH UHOHYDQW SURWHFW
1XELDQ 5RWKVFKLOG VJLUDIIH DUH OLVWHG DV (QGDQJHUHG LQ WKH VL]
*LUDIIH DUH DOVR OLVWHG LQ $SSHQGL[ ,, Rl &,7(6 ZKLFK SODFHV SURKLE
ZKLFK FRPSHOV UDQJH VWDWHY WR GHYHORS IUDPHZRUNV WR SURWHFW P
SROLF\IUDPHZRUN RQ SURWHFWLRQ RI WKH JLUDIIH ZH DUH FRJQLVDQW R

W LV RI FRQFHUQ WR QRWH WKDW WKH JLUDIIH SRSXODWLRQ LQ .HQ\D K

SRSXODWLRQ RI LQ WR DQ HVWLPDWHG SRSXODWLRQ RI LQGI
JLUDIIH DQG 1XELDQ 5RWKVFKLOG V *LUDIIH +RZHYHU WKH SR
LOQGLYLGXDOV UHWLFXODWHG 6RPDOL ODVDL DQG 1XELDQ 5RW

7TKHUH LV QHHG IRU DOO VWDNHKROGHUYVY WR FRPH WRIJHWKHU WR DGGUHYV
ORVV IUDJPHQWDWLRQ DQG GHIJUDGDWLRQ PDLQO\ DWWULEXWHG WR WKF
ZKLFK DUH QRW FRPSDWLEOH ZLWK FRQVHUYDWLRQ VXEGLYLVLRQ RI IRUI
ORVV RI FULWLFDO ZLOGOLIH KDELWDWY DQG LQVXODWLRQ RI JLUDIIH SR
LPSDFWV WKH JLUDIIH DQG FOLPDWH FKDQJH HYLGHQW E\ LQFUHDVHG IUI
FKDOOHQJH WR ZLOGOLIH ZLWK JLUDIIH LQ WKH UDQJHODQGYV EHLQJ KDUG

7KLV 5HFRYHU\ DQG $FWLRQ SODQ LV DLPHG DW JXLGLQJ LPSOHPHQWDW
LGHQWLILHG FRQVHUYDWLRQ FKDOOHQJHYV DQG WKHUHIRUH OHDG WR VX\
UDQJHV LQ .HQ\D

7KH *RYHUQPHQW WKURXJK P\ OLQLVWU\ ZLOO FRQWLQXH WR SURYLGH WK
FXUUHQW WKUHDWY 7KH OLQLVWU\ ZLOO FROODERUDWH ZLWK UHOHYDQ!
LQIUDVWUXFWXUH SURMHFWY ZKLFK LQFOXGH DFFLGHQWY WKURXJK URDG
OLQH ZLWK 6HVVLRQDO 3DSHU 1R R RQ :LOGOLIH 3ROLF\ ZKLFK SUF
.HQ\D FRQVLGHULQJ RWKHU VHFWRUDO SROLFLHVY DQG WKH UROHV RI YL
PDQDJHPHQW RI .HQ\D V ZLOGOLIH UHVRXUFHV WKURXJK HIIHFWLYHO\ D(
FRQQHFWHG V\VWHPV RI SURWHFWHG DUHDVY DQG RWKHU HIIHFWLYH DU
ODQGVFDSHVY DQG VHDVFDSHV WR SURYLGH IRU WKH VRFLDO HFRQRPLF
JHQHUDWLRQV

, FRPPHQG .:6 ZLWK VXSSRUW IURP FRQVHUYDWLRQ VWDNHKROGHUYV IRL
PDQDJHPHQW RI .HQ\D V ZLOGOLIH DQG WKHLU KDELWDWYV , FDOO XSRQ D
PDQGDWH DQG HQIRUFHPHQW RI UHODWHG ODZV DQG SROLFLHV
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'LOGOLIH &RQVHUYDWLRQ DQG ODQDJHPHQW $FW $PHQGPF
FRQVHUYH ZLOGOLIH DQG WKHLU KDELWDWV ZKHUHYHU WKH\ R
WKH 6HUYLFH LQ FROODERUDWLRQ ZLWK VWDNHKROGHUV WR C
FRQVHUYDWLRQ DQG PDQDJHPHQW RI DOO VSHFLHV OLVWHG L¢
VSHFLHV ZKRVH VXUYLYDO LV WKUHDWHQHG ZLWK JLUDIIH EHLC

7KH IRXU SLOODUV RI WKH 1DWLRQDO :LOGOLIH 6WUDWHJ\ 2
DOO .HQ\DQV (YLGHQFH EDVHGVBHFDKILEOQWRDDNQ Q JJ RDHE BXY
FRQVLGHUDWLRQVY LQ GHYHORSPHQW DQG LPSOHPHQWDWLRQ R
GHVLUHG RXWFRPH LV WR EH DFKLHYHG

(LIKW\ SHUFHQW Rl .HQ\D V ZLOGOLIH LV IRXQG RQ WKH UDC(
FRPPXQLW\ ODQG ZKLFK LV XQGHUJRLQJ VLIJQLILFDQW ODQG X!
SUHVVXUH OHDGLQJ WR ORVV RI FULWLFDO ZLOGOLIH KDELWDWYV

‘H VKDOO KDYH GHOLEHUDWH FRQYHUVDWLRQV ZLWK WKH FRPPXQLWLHYV V
RI ZLOGOLIH DQG KRZ WR UHDOL]H WDQJLEOH EHQHILWY WR FRPPXQLWLH)
HFRQRPLHV VXFK DV WKH FDUERQ FUHGLWY DQG RWKHU EHQHILWYV IURP W

7KH *RYHUQPHQW KDV SULRULWL]HG HIIRUWY WR VDIHIJXDUG WKH &RXQ\
HQDFWPHQW RI UHOHYDQW ODZV DQG SROLFLHV WR HQVXUH WKH ZLOGO
JHQHUDWLRQV

7KH OLQLVWU\ KDV SULRULWL]HG DFWLRQV DLPHG DW UHVWRUDWLRQ RI C
QDWXUH EDVHG OLYHOLKRRGV WKURXJK LQFUHDVHG EHQHILWYV IURP FRQV
WKH ULVH DQG UHGXFLQJ FRPPXQLWLHY WROHUDQFH WRZDUGV ZLOGOLIH

, bP JODG WR QRWH WKDW UHOHYDQW VWDNHKROGHUVY DQG SDUWLFXOD
5HFRYHU\ DQG $FWLRQ 30DQ ,PSOHPHQWDWLRQ RI WKH LGHQWLILHG DFV
XSRQ 1*2v DQG SDUWQHUV WR VXSSRUW .:6 WR UDLVH WKH UHTXLUHG UH
30DQ WR HQVXUH WKH IXWXUH RI .HQ\D V ZLOGOLIH LV VHFXUHG
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.HQ\D :LOGOLIH 6HUYLFH 6WUDWHJLF 30DQ 2 SURYLGHYV
LWV PDQGDWH LQ D UDSLGO\ FKDQJLQJ DQG FKDOOHQJLQJ HQYL
UHVRXUFHV H[LVW IRU SRVWHULW\ IRU .HQ\DQV DQG WKH EHQHI
FRQVHUYDWLRQ DQG FROODERUDWLRQ

$V PDQGDWHG E\ VHFWLRQ Rl WKH :&0$%$ WKH 6HUYLFH LQ
VHFRQG HGLWLRQ RI D ILYH \HDU 1DWLRQDO 5HFRYHU\ DQG $FW!|
IXWXUH RI WKH WKUHH JLUDIIH VSHFLHV 7KLV ZDV XQGHUW
JRYHUQPHQW OLRIDV WU BWXFAUBRMHIDS) FK DQG DFDGHPLF LQVWLWXWI
FRQVHUYDQFLHV WR HQVXUH WKH IXWXUH RI JLUDIIH LV VDIHJX

, ZRXOG OLNH WR WKDQN HYHU\RQH ZKR VXSSRUWHG WKH GHY
$FWLRQ 30DQ , DP SDWIWLEXOWUDRWRKRROWIXP WRG :LOGOLIH |
OHDGHUVKLS DQG SROLF\ JXLGDQFH LQ FRQVHUYDWLRQ DQG PDQDJHPHQ!

‘H DFNQRZOHGJH WKH FRPPLWPHQW RI DOO VWDNHKROGHUYV FRQVHUYDV
RFFXU LWKRXW \RXU VXSSRUW ZH FRXOG QRW KDYH VXFFHVVIXOO\ LPSC
DQG GHYHORSHG WKLV VHFRQG HGLWLRQ ZKLFK ZDV GHYHORSHG LQ UHFRL

‘H DFNQRZOHGJH WKH VHOIOHVV HIIRUWY E\ SHUVRQQHO ZKR VSHQG ORQ
UHVRXUFH FRQVHUYHG .:6 ZLOO FRQWLQXH WR SDUWQHU ZLWK FRPPXQL
KXPDQ ZLOGOLIH FRQIOLFW DQG SRDFKLQJ RI'JLUDIIH IRU EXVKPHDW ZKLF

“HD UK D WHRIKHE F KQHBERPEHUYLFIPD QGO RROVHUYDWLRIQLEBRPWIEWE RIFBEFSTI.
WIBIHFRYHU\ DQG $FWLRQ 30DQ

)LQDOO\ ZH DUH JUDWHIXO WR WKH *LUDIIH &RQVHUYDWLRQ MEIFPDWLR
FRPPLWWHH ZRUNVKRSV GXULQJ WKH LPSOHPHQWDWLRQ RI WKH ILUVW HG
WHUP UHYLHZ ZKLFK IDFLOLWDWHG WKH GHYHORSPHQW OD\RXW DQG SL

2

‘H FDOO XSRQ DOO VWDNHKROGHUVY WR SDUWQHU ZLWK WKH 6HUYLFH WR I
IRU SRVWHULW\p
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.HQ\D KDV WKUHH H[WDQW VSHFLHV RLUDUDI I\WL SBINERMBNQ LBIRKWM K VP YD O G IM
FDPHORSDUGDOLVDRD® HERWIE X G D'W/ IBNG WSLRAPRBODLWIDMKDHI IHU VW HYHU 1DWLRQLEL
30DQ IRU *LUDIIH LQ .HQ\D 2 ZDV ODXQFKHG ZLWK WKH DLP RI EU
VSHFLHV IDFH WKURXJKRXW WKHLU UDQJH LQ WKH FRXQWU\ 7KH 1DWLRQI
GULYHQ E\ D VLQJOH 9LVLRQ DQG *RDO RI UHFRJQLVLQJ WKH FRXQWU\ V X
ZKLOH DOVR HQVXULQJ EHQHILWY DFFUXH WR ORFDO FRPPXQLWLHV 7KH 9

6LQFH WKH .HQ\D :LOGOLIH 6HUYLFH .:6 PDQGDWHG ZLWK FRQVHUYL
UHJXODWLRQV LQ WKH FRXQWU\ ZRUNHG ZLWK YDULRXVY SDUWQHU LQVWL'
2 'LWK VXSSRUW IURP WKH *LUDIIH &RQVHUYDWLRQ )RXQGDWLRQ

EULQJLQI WRIHWKHU VWDNHKROGHUV IURP WKH YDULRXV VLWHYVY ZKHL
DVVHVV WKH WKUHDW OHYHOV DQG UHYLHZ WKH ZRUN EHLQJ GRQH DV SDU
IDFLOLWDWHG D ZLGHU GLVWULEXWLRQ DQG GLVVHPLQDWLRQ RI WKH 1DV
ZHOO DV SURPRWLRQ RI GDWD VKDULQJ EHWZHHQ WKH YDULRXV JLUDIIH F|
IURP LOQGLYLGXDOV LQ ODVDL JLUDIIH UHWLFXODWHG 6RPDC
WKH FXUUHQW HVWLPDWH RI LOQGLYLGXDOV UHWLFXODWHG 6RPDOL

7KH 5DQJH &RPPLWWHH ZRUNVKRSY DOVR VHUYHG DV D EDVHOLQH IRU UH)
UHSRUWV IURP WKH YDULRXV PHHWLQJV ZHUH XVHG WR LQFRUSRUDWH XS
WKHPDWLF DUHDV Rl VHFXULW\ DQG ODZ HQIRUFHPHQW HFRORJ\ ZLOGOI
QRQ JRYHUQPHQW FRQVHUYDWLRQ UHVHDUFK LQVWLWXWLRQV DV ZHOO
1DLYDVKD LQ -DQXDU\ 7KH PDLQ DLP RI WKH QDWLRQDO ZRUNVKR
5HFRYHU\ DQG $FWLRQ 30DQ IRU *LUDIIH LQ .HQ\D 2 UHIOHFWV WK
LQFRUSRUDWHY WKH FKDOOHQJHV IDFHG GXULQJ WKH LPSOHPHQWDWLRQ
HPHUJLQJ WKUHDWYV WKDW JLUDIIH IDFH LQ .HQ\D 7KLV VHFRQG HGLWLR
VWUXFWXUH WKDW EHWWHU ILWV LQWR H[LVWLQJ LQVWLWXWLRQDO IUDP
DFWLYLWLHY ZHUH PDGH FOHDU DQG PHDVXUDEOH ZLWK D GLUHFW OLQN W

9LVLRQ 7R KDYH JHQHWLFDOO\ YLDEOH SRSXODWLRQV RI WKH WKUHH V
EHQHILWY WR .HQ\DQV UHFRJQLVLQJ .HQ\D V XQLTXH KHULWDJHUu

*RDO "7R PLWLJDWH WKH WKUHDWYVY DQG PDLQWDLQ D VHOI VXVWDLQLQJ J
QHW SRVLWLYH SRSXODWLRQ JURZWK E\ M

6L[ 6WUDWHJILF 2EMHFWLYHV

(QKDQFH SURWHFWLRQ RI JLUDIIH WR PLWLJDWH FXUUHQW DQG HPHUJL
6HFXUH DQG LPSURYH JLUDIIH KDELWDWV WR HQVXUH ORQJ WHUP VXUY
(QVXUH HITHFWLYH PDQDJHPHQW RI HQFORVHG SRSXODWLRQV WR VHFX
(QVXUH FRRUGLQDWHG UHVHDUFK DQG PRQLWRULQJ RI JLUDIIH SRSXOD
(QKDQFH FRPPXQLW\ DQG VWDNHKROGHU LQYROYHPHQW LQ JLUDIIH FR(
DQG SXEOLF DZDUHQHVV

(QVXUH LQIUDVWUXFWXUDO GHYHORSPHQWY LQ JLUDIIH UDQJHV DUH IU

7TKH FRRUGLQDWLRQ IUDPHZRUN KDV DOVR EHHQ UHYLVHG DQG PHPEHUVK
LOVWLWXWLRQ UHVSRQVLEOH IRU GHYHORSPHQW DQG LPSOHPHQWDWLR
VWDNHKROGHUYV $ PRQLWRULQJ DQG HYDOXDWLRQ IUDPHZRUN KDV DOVR
&RPPLWWHHY ZLOO GHYHORS VLWH VSHFLILF SODQV ZLWK D PRQLWRULQ.
HVWLPDWHG WR FRVW DSSUR[LPDWHO\ .VK DQQXDOO\ ZLWK UR:
LOVWLWXWLRQDO EXGJHWYV

AN N NN
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$00 WKUHH VSHFLHV RI JLUDIIH WKDW RFFXU LQ .HQ\D DUH DFFRUGHG I|X¢
:&0% RI 1R +RZHYHU RQO\ 1XELDQ 5RWKVFKLOG V JLUDIIH DUH
KXQWLQJ RU NLOOLQJ RI DQ\ JLUDIIH VSHFLHVY LV LOOHJDO LQ .HQ\D DQG
ERWK .HQ\D :LOGOLIH 6HUYLFH

.HQ\D ZDV DPRQJ WKH FRXQWULHV WKDW VXFFHVVIXOO\ SXVKHG IRU JLUDI
6SHFLHV &,7(6 Rl :LOG )DXQD DQG )ORUD ZLWK JLUDIIH QRZ OLVWHG RQ
XQFRQWUROOHG LQWHUQDWLRQDO WUDGH WKDW FRXOG WKUHDWHQ WKHI

$GGLWLRQDOO\ .HQ\D ZDV DOVR DPRQJ WKH FRXQWULHV WKDW OREEL!
6SHFLHV LQ D VXEPLVVLRQ IURP WKH *RYHUQPHQW RI $QJROD DQ"
VSHFLHV WKDW PRYH DFURVV LQWHUQDWLRQDO ERUGHUV DQG UHTX"’
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6XFK DQ DJUHHPHQW LV SDUWLFXODUO\ LPSRUWDQW IRU .HQ\D FRQVLGHU
.HQ\D 2 7DQ]DQLD .HQ\D 2 (WKLRSLD DQG .HQ\D 2 6RPDOLD ERUGHUV )LJ

*LUDIIH 2 VFLHQWLILF FODVVLILFDWLRQ

Q JLUDI

&XUUHQWO\ WKH ,QWHUQDWLRQDO 8QLRQ IRU WKH &RQVHUYDWLRQ RI 1D\
O0XOOHU HW DO 7KH ,8&1 66& *LUDIIH 2NDSL 6SHFLDOLVW *URXS KD
JLUDIIH DV FXUUHQW FODVVLILFDWLRQ LV DGDSWHG IURP /\GHNNHU

EDVHG RQ OLPLWHG NQRZOHGJH Rl WKHLU DFWXDO UDQJH ,QLWLDO SK\OI
VSHFLHV DQG VXEVSHFLHV %URZQ HW DO +DVVDQLQ HW DO YH
UHYHDOHG WKDW WKHUH DUH DW OHDVW IRXU VSHFLHV RI JLUDIIH LQFOX
"LQWHU HW DO 3HW]ROG DQG +DVVDQLQ &RLPEUD HW DO $ G
WKHUH LV OLPLWHG JHQH IORZ EHWZHHQ WKH H[WDQW VSHFLHV RI JLUDI
&RLPEUD HW DO 7KLV SURYLGHV WKH VWURQJHVW HYLGHQFH \HW WK

+LVWRULFDOO\ JLUDIIH UDQJHG ZLGHO\ DFURVV WKH $IULFDQ FRQWLQHQ
UDQFKHV DQG VXUURXQGLQJ FRPPXQLW\ DQG FRQVHUYDQF\ ODQGV 2 &F
GLVWULEXWHG LQ DQG DUF IURP :HVW $IULFD WKURXJK &HQWUDO $IULFD
* &) 6SHFLILFDOO\ JLUDIIH DUH FXUUHQWO\ IRXQG LQ FRXQWUL
&KDG 'HPRFUDWLF 5HSXEOLF Rl &RQJR (WKLRSLD .HQ\D OR]DPELTXH
7DQ]DQLD 8JDQGD =DPELD DQG =LPEDEZH )LJ (IWUDOLPLWDO SRSXC
(VZDWLQL 0DODZL 5ZDQGD 6RXWK $IULFD DQG 6HQHJDO *&) +RZHY
FRXQWULHV QDPHO\ %XUNLQD )DVR (ULWUHD *XLQHD ODOL ODXULWDQL

*LUDIIH UDQJH WKURXJKRXW WKH QRUWKHUQ DQG VRXWKHUQ VDYDQQDK
GHQVH IRUHVW DQG GHVHUW HQYLURQPHQWYV (DVW %URZQ HW DO
VHSDUDWHY WKH FXUUHQW VRXWKHUQ DQG QRUWKHUQ UDQJH RI JLUDIIH
KDYH UHVXOWHG LQ JLUDIIH UDQJH H[SDQVLRQV LQ VRPH DUHDV LQFOXG
VXEVSHFLHY KLVWRULFDO UDQJH LQ VRPH FRXQWULHY :KLOH FKDQJHV L
WKURXJK VWXGLHV IDFWRUV LQIOXHQFLQJ LWV G\QDPLFV DUH QRW FOHDL
RI WKH VSHFLHY DQG WKHLU UHODWLRQ WR FRQVHUYDWLRQ DQG PDQDJH
+DUW HW DO

*LUDIIH QXPEHUV DFURVV WKH FRQWLQHQW DUH WKRXJKW WR KDYH GHF
a WR a LQGLYLGXDOV %URZQ HW DO 7KLV IXOQHORDED KB Jl
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ODVDL JLUDIIH
/IXDQJZD JLUDIIH

ODVDL JLUDIIH

1IRUWKHUQ JLUDIIH
B RUGRIDQ JLUDIIH

. 1XELDQ JLUDIIH

. "HVW $IULFDQ JLUDIIH

5SHWLFXODWHG JLUDIIH
. S5HWLEXODWHG JLUDIIH

BRXWKHUQ JLUDIIH
[ sQirODQ JLUDIIH

B 6RXWK $IULFDQ JLUDIIH

)L 'LVWULEXWLRQ RI HIWDQW JLUDIIH VSHFLHYV LQ $IULFD DV ZHOO DV V
GXH WR YDULRXV WKUHDWYV
« *LUDIIH &RQVHUYDWLRQ )RXQGDWLRQ

,8&1 5HG /LVW RI|I 6SHFLHYVY 7TKUHDWHQHG E\ ([ WLQFWLRQ LQ '"HFHPEHU
VXEVSHFLHV H[FHSW IRU WKH 6RXWK $IULFDQ JLUDIIH ZHUH DVVHVVHG I
OLVWHG. WNVFDOO\ (YGIGVDL@ XKDDDMVAH G JLUDIIH D(@& D Q ¥ BOXKH)EA] D | HHW ZIH@ H O L VWWRH
5RWKVFKLOG V JI1UDIUH KHHBVOHGIWE \GHDW D O DQG /XDQJZD 7KRLU
$IULFDQ JLUD I IHXDHUHHOEWHGHM D O 2Q0\ ¥6 DO QR WV 2 HW K HO V
FODVVLILFDWLRQ PLIJKW DSSO\ IRU 6RXWK $IULFDQ JLUDIIH JLYHQ WKH LQI

%LRORJ\ RI JLUDIIH

7KH QDPH JLUDIIH LV GHULDMHIZBURR WK B GUWOEWHYYRWG RQH ZKR ZDONV VZ
WKH WDOOHVW ODQG PDPPDO ZLWK D YHU\ ORQJ QHFN ORQJ OHJV SDWFK
RQ WKH WDLO :KLOH JLUDIIH KDYH WKH ORQJHVW QHFN WKH\ KDYH WKH V
PDLQ GLIIHUHQFH EHLQJ WKDW WKH YHUWHEUDH RI JLUDIIH DUH HORQJDV
JURZ WR D KHLJKW Rl P DQG IHPDOHV WR P ZKHUHDV WKH\ FDQ ZHLJK
VHOHFWLYH EURZVHUV ZLWK ORQJ SUHKHQVLOH WRQJXH WKDW WKH\ XVH
I[UXLWV DQG LQ UDUH LQVWDQFHV JUDVYV
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*LUDIIH FDQ UXQ NP KIRU VXVWDLQHG SHULRGY DQG FDQ NLFN LQ DOO C
IRUP ORRVH VRFLDO ERQGYV WKH\ DGMXVW WKHLU VRFLDO V\VWHPV UDQ
NQRZQ DV ILVVLRQ IXVLRQ ZHUH LQGLYLGXDOV RU VPDOOHU JURXSV UHDC
DOQRWKHU 6KRUURFNYV *&) *LUDIIH UHDFK PDWXULW\ DW WKUHH W
XS WR a \HDUV LQ WKH ZLOG DOWKRXJK OLNHO\ ORQJHU DV ORQJ WHUP V

.HQ\D LV WKH RQO\ FRXQWU\ LQ $IULFD ZLWK WKUHH XQLTXH VSHFLHV RI
PDQDIJHG FRQVHUYDWLRQ DUHDV 2 &RQQRU HW DO %YURZQ HW DO
.LOLPDQMDUR JLUDIIH UHWLFXODWHG JLUDIIH DOVR NQRZQ DV QHWWHG
WKH FRXQWU\ DQG 1XELDQ JLUDIIH DOVR NQRZQ DV 5RWKVFKLOG V RU %L

7KH oDDVDL JLUDIIH LV UHVWULFWHG VRXWKHUQ UHJLRQ RI .HQ\D FRYHUL
DQG SDUWV RI 1DLYDVKD UDQFKHY S5HWLFXODWHG 6RPDOL JLUDIIH ZLGHC
QRUWKHUQ SDUWYV RI /DPX ,VKDTELQL *DULVVD :DMLU .HQ\DQ (WKLRS
/1600 HFRV\WWHPV 1XELDQ 5RWKVFKLOG V JLUDIIH DUH IRXQG LQ VPDOO
SRSXODWLRQ /DNH 1IDNXUX 13 DQG VRPH IDNXUX 1DLYDVKD 5DQFKHV )LJ

ODVDL JLUDIIH
obvbL RU ODDVDL JLUDIIH LQKDELW WKH VRXWKHUQ DUHDV RI .HQ\D DQ

LOQWURGXFWLRQ LQWR 5ZDQGD 5HFHQW JHQHWLF VWXGLHV KDYH DOVR

VXEVSHFLHV RI ODVDL JLUDIIH &RLPEUD HW DO 7KHUH DUH DSSURJL
ODVDL JLUDIIH RFFXS\ WKH VDYDQQDK HFRV\WWHPV Rl 7VDYR 1DLUREL DQ
0DJDGL 1DPDQJD HFRV\VWHP DQG 0DVDL ODUD 1DWLRQDO 5HVHUYH DV
FRQVHUYDWLRQ DUHDV 7KH \DIFYUIRY® D W KHHF RN QW BV H B QY BVQLLIEASR W GUHDLQOMND (
WUDQVERXQGDU\ JLUDIIH UDQJHV RI WKH 7VDYR ONRPD]JL HFRV\VWHP $PR
DQG ODVDL ODUD 6HUHQJHWL HFRV\VWHP %URZQ HW DO 6LQFH WKH
JLUDIIH KDYH EHHQ UHFRUGHG LQ 6KLPED +LOOV 15 DQG WKH SRSXODWLR

IXELDQ 5RWKVFKLOG V JLUDIIH
1XELDQ JLUDIIH VXUYLYH LQ IRXU SRSXODWLRQV LQ 8JDQGD SRVVLEO\ LQ

FKDOOHQJLQJ DQG LQ LQWURGXFHG DUHDV LQ .HQ\D %URZQ HW DO

a LQGLYLGXDOV UHPDLQLQJ LQ WKH ZLOG +LVWRULFDOO\ 1XELDQ J
SRSXODWLRQV KDYH EHHQ H[WLUSDWHG PDLQO\ E\ DJULFXOWXUDO GHYHO
DV ZHOO DV SULYDWH DQG FRPPXQLW\ FRQVHUYDQFLHY DQG VDQFWXDULH
&RPPXQLW\ &RQVHUYDQF\ LQ %DULQJR &RXQW\ WR UH HVWDEOLVK WKH ¢
GHULYHG IURP D VLQJOH HQGHPLF SRSXODWLRQ ZKHQ WKH GHIXQFW 6RL
HDVW RI OW (OJRQ QHDU (OGRUHW ZDV RSHQHG IRU UHVHWWOHPHQW LQ \
(OJRQ 13 LQGLFDWLQJ WKH SRSXODWLRQ PD\ QRZ EH ORFDOO\ H[WLQFW 7
IROORZHG E\ 6R\VDPEX :LOGOLIH &RQVHUYDQF\ DQG /DNH 1DNXUX 13 UHVS

SHWLFXODWHG 6RPDOL JLUDIIH
5HWLFXODWHG 6RPDOL JLUDIIH KLVWRULFDOO\ UDQJHG HDVW RI WKH 5LIW

ZHOO DV WKH DGMDFHQW DUHDV RI VRXWKHUQ 6RPDOLD (DVW (VWLP
PLQLPXP RI a LQGLYLGXDOV UHPDLQ LQ WKH ZLOG ZLWK WKH YDVW PI
.HQ\D 2 &RQQRU HW DO %YURZQ HW DO 7KLV QXPEHU UHSUHVHC
HILVWHG LQ WKH PLG vV (DVW VXIIHVWLQJ WKDW WKH VXEVSHFLHV
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)LJ 'LVWULEXWLRQ DQG GHQVLW\ RI JLUDIIH LQ .HQ\D GXULQJ WKH 1DWLR
< :LOGOLIH 5HVHDUFK DQG 7UDLQLQJ ,QVWLWXWH
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yLJ 7KH IRXU VSHFLHV RI JLUDIIH WKDW RFFXU LQ WKH ZLOG )URP OHI
DQG QRUWKHUQ JLUDIIH < *LUDIIH &RQVHUYDWLRQ JRXQGDWLRQ

7TDEOH &EXUUHQW JLUDIIH SRSXODWLRQ HVWLPDWHYV IRU HDFK VSHFLHV

(&26<67(0 180% (5 6285&( 6859 (< 0(7+

$PERVHOL LQFOXGLQJ $HULDO
7VDYR .16 $HULDO
*UHDWHU ODVDL ODUD *&) SKRWRJUDS
$WKL .DSLWL DQG ODFK ) $HULDO
1DLYDVKD *&) 3KRWRJUDS
1DLUREL 13 .16 $HULDO
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7KH ILUVW HGLWLRQ Rl WKH 5HFRYHU\ DQG $FWLRQ 30DQ IRU *LUDIIH L
FRUUHVSRQGLQJ WR WKH WKUHH VSHFLHV Rl JLUDIIH WKDW RFFXU LQ WKI
DQG $FWLRQ 30DQ IRU *LUDIIH LQ .HQ\D DQG FHQWUDOLVH LQIRUPDWLRQ

*LUDIIH 5DQJH &RPPLWWHH PHW LQ DQG WKH 1XELDQ 5RWKVF¥
DQG WKH 5SHWLFXODWHG 6RPDOL *LUDIIH 5DQJH &RPPLWWHH PHW LQ
IRUPRVW SDUWYV RI DQG HDUO\ GXH WR UHVWULFWLRQV UHODWHG

IURP YDULRXV JRYHUQPHQW DQG 1*2 LQVWLWXWLRQV ZLWK LQWHUHVWYV
GLUHFWO\ FRQWULEXWHG WR WKH LPSOHPHQWDWLRQ RI WKH 1DWLRQDO
XSGDWHYV ZHUH WKHQ FROODWHG LQWR VSHFLHV VSHFLILF DFWLRQ SODC
$FWLRQ 30DQ 1XELDQ 5RWKVFKLOG V *LUDIIH $FWLRQ 30DQ DQG 5HWLF
SODQV VHUYHG DV WKH EDVLYV IRUWKH UHYLHZ DQG IRUPXODWLRQ RI WKH

,Q -DQXDU\ D WZR GD\ 1DWLRQDO :RUNVKRS FRRUGLQDWHG E\ .:6 DQC
ILQGLQJV IURP WKH WKUHH $FWLRQ 30DQV DQG UHYLHZ WKH SURJUHVV PI
30DQ IRU *LUDIIH LQ .HQ\D 2 ZKLOH KLJKOLJKWLQJ WKH FKDOOHQ
WKH LPSOHPHQWDWLRQ VWUXFWXUH EHWWHU ILWV H[LVWLQJ LQVWLWXWL
UHYLVHG WKH 9LVLRQ DQG *RDO Rl WKH VHFRQG HGLWLRQ RI WKH 5HFRYH!
WKH FRQVHUYDWLRQ VWDWXV RI JLUDIIH LQ WKH FRXQWU\ 7KH QHZ 9LVLI
30DQ 3DUWLFLSDQWY Rl WKH 1DWLRQDO :RUNVKRS ZHUH JURXSHG LQWR
GLPHQVLRQV DQG ZLOGOLIH KHDOWK 7KH SDUWLFLSDQWY DOVR KLJKOI
VXFFHVV DQG UHYLVHG WKH 6WUDWHJILF 2EMHFWLYHV WR HQVXUH WKD
FRQVHUYDWLRQ DQG PDQDJHPHQW DW ORFDO DQG QDWLRQDO OHYHOV 7]
"RUNVKRS IRUPHG WKH FRUH RI WKH UHYLVHG 5HFRYHU\ DQG $FWLRQ 30DC

ORVW RI WKH FRQVHUYDWLRQ DFWLRQV LGHQWLILHG LQ WKH ILUVW HGLWL
SDUWLDOO\ FRPSOHWHG ZLWK DFWLYLWLHY VWLOO RQJRLQJ ORUH VSHFI
FRQVLGHUHG FRPSOHWHG RU RQJRLQJ E\ WKH YDULRXV JLUDIIH FRQVHUYI
FRQVHUYDWLRQ DFWLRQV ZHUH FRPSOHWHG QDPHO\ 6WUDWHJILF 2EMHF
6WUDWHILF 2ZEMHFWLYH DQG 6WUDWHILF 2EMHFWLYH RI WKH L
LPSOHPHQWHG DW DOO ZLWK WKH PDMRULW\ LQFRUSRUDWHG ZLWKLQ 6'
UDQJHYVY DUH FRPSDWLEOH ZLWK WKHLU FRQVHUYDWLRQ 3DUWLFLSDQWYV
2EMHFWLYH UHTXLUHG WKH SDUWLFLSDWLRQ DQG EX\ LQ RI JRYHUQPHQ
5HFRYHU\ DQG $FWLRQ 30DQ $GGLWLRQDOO\ WKH SURSRVHG DFWLYLWLF
VLQJOH JURXS RI VSHFLHVY DQG DV VXFK PDQ\ RI WKHVH DFWLYLWLHV ZHL
*LUDIIH LQ .HQ\D 2 SDUWLFLSDQWY RI WKH 1DWLRQDO :RUNVKRS L
RI UHSUHVHQWDWLYHV RI JRYHUQPHQW LQVWLWXWLRQV LQYROYHG LQ LC
WKHVH VWDNHKROGHUVY ZRXOG OHDG WR 6WUDWHJLF 2EMHFWLYH UHPDL

7KH LPSOHPHQWDWLRQ RI WKH ILUVW HGLWLRQ RI WKH 5HFRYHU\ DQG ¢
5HG /LVW DVVHVVPHQW RI ODVDL 5HWLFXODWHG 6RPDOL DQG 1XELDQ
DFWLYLWLHY DQG DWWHQWLRQ DIIRUGHG WR JLUDIIH &RQVHUYDWLP
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IRUPHG :LOGOLIH 5HVHDUFK DQG 7UDLQLQJ ,QVWLWXWH :57, WR LPSOHPI
$FWLRQ 30DQ +RZHYHU LW LV DOVR LPSRUWDQW WR QRWH WKDW WKH J
:LOGOLIH ZKLFK SURYLGHG XSGDWHG QXPEHUV RI JLUDIIH DV ZHOO DV
LPSOHPHQWHG UHODWHG WR FRQVHUYDWLRQ UHVHDUFK 6WUDWHILF 2EM
WKHPDWLF DUHDV UHFHLYHG D ORW RI DWWHQWLRQ FRQVLGHULQJ WKDW
ODQGVFDSHV 2 &4RQQRU HW DO KLOH LQIUDVWUXFWXUDO GHYHORSTF
LPSOHPHQWDWLRQ RI DFWLYLWLHV LQ 6WUDWHILF 2EMHFWLYH ZDV FKD
ZDV D ODFN RI'LQYROYHPHQW RI QRQ FRQVHUYDWLRQ VWDNHKROGHUV ZKF

30DQ HLWKHU PRQHWDULO\ DV LQ WKH FDVH RI FRUSRUDWH SDUWQHUV RU

)LJ SHUFHQWDJHV RI FRQVHUYDWLRQ DFWLYLWLHYV WKDW ZHUH LPSOHF
ILUVW HGLWLRQ RI WKH 5HFRYHU\ DQG $FWLRQ 30DQ IRU *LUDIIH LQ .HQ\

$v SDUW RI WKH UHYLHZ RI WKH LQDFWLYH LPSOHPHQWDWLRQ VWUXFWXU
WKH 1DWLRQDO ODQDIJHPHQW &RPPLWWHH RXWOLQHG LQ WKH ILUVW HGLW
DGGUHVY HPHUJLQJ LVVXHV LQ FRQVHUYDWLRQ DQG PDQDJIJHPHQW RI1 ZLC
IUDPHZRUN VLQFH WKH SURSRVHG VWUXFWXUH LV DOUHDG\ HPEHGGHG LQ
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7KLYV VHFWLRQ SURYLGHV DQ RYHUYLHZ RI WKH WKUHDWYV IDFHG E\ JLU
LPSOHPHQWDWLRQ *LUDIIH HFRORJ\ DQG SRSXODWLRQ G\QDPLFV FDQ EH
LOQFOXGH SUHFLSLWDWLRQ KXPDQ GLVWXUEDQFH KDELWDW GLVWXUEDQ
VWUHVV LQWUD VSHFLILF FRPSHWLWLRQ DQG RWKHU GHQVLW\ GHSHQGHF
3pULTXHW HW DO B3RSXODWLRQ G\QDPLFV LQ JLUDIIH FDQ DOVR EH L
DQG VKLIW LQ IHFXQGLW\ +D\ZDUG DQG .HUOH\ ADOH HW DO 2NHC

7TKH WKUHDWYV LGHQWLILHG DUH OLVWHG DV DUHD VSHFLILF DOWKRXJK PD
IDFLQJ JLUDIIH LQ .HQ\D ZHUH LGHQWLILHG DV

([ WULQVLF WKUHDWYV
+DELWDW ORVV DQG IUDJPHQWDWLRQ 2 GXH WR HQFURDFKPHQW PRG

GLVSHUVDO DUHDV ODQG XVH FKDQJHV DQG LQVXODU HIIHFWYV OLNH I
3RDFKLQJ LOOHJDO KXQWLQJ 2 vQDULQJ PHDW VXEVLVWHQFH DQG

KXPDQV
(OHFWURFXWLRQ DQG URDG NLOOV
&OLPDWH FKDQJH 2 (O 1LXxR /D 1LxD SKHQRPHQD IORRGV SURORQJHG

,QWULQVLF WKUHDWYV
,QWHU VSHFLILF FRPSHWLWLRQ 2 OHDGLQJ WR UHGXFHG FDUU\LQJ FDS
'LHWDU\ FRPSOLFDWLRQV 2 WR[LQV DQG WDQQLQ HIITHFWYV
'LVHDVH 2 DQWKUD[ IRRW XOFHUV *LUDIIH 6NLQ 'LVHDVH HWF
,QEUHHGLQJ SRWHQWLDO 2 SRVVLEO\ EHFDXVH RI SRSXODWLRQ LVR

SRWHQWLDOO\ OHDGLQJ WR JHQHWLF LQYDULDELOLW\ DQG ORVV RI JH!

+DELWDW ORVV DQG IUDJPHQWDWLRQ
7KH JUDGXDO UHGXFWLRQ RI DFFHVVLEOH JUD]LQJ ODQG IRU SDVWRUDOL

ZLOGOLIH ODQGVFDSHYVY SUHVHQWY D PDMRU FKDOOHQJH IRU VXVWDLQDE
JURZWK DQG LQFUHDVHG SUHVVXUH RQ FRQVHUYDWLRQ DUHDV IXHOV KXP
DGGLWLRQ WR FURS GDPDJH $GGLWLRQDOO\ GHYHORSPHQW RI WDUPDFN
QXPEHU RI ZLOGOLIH NLOOHG E\ YHKLFOHVY 2NLWD 2XPD HW DO /IDOD
NLOOHG RQ DQ NP VWUHWFK RI ORPEDVD 5G QHDU A\XPYL WRZQ LQ WKH ¥
IHQFHV WR FRUGRQ RIl URDGY DQG GHPDUFDWH KXPDQ VHWWOHPHQW DU
WKUHDW WR JLUDIIH SRSXODWLRQV QRWDEO\ LQ VRXWKHUQ .HQ\D /LQHD
VLIQLILFDQW WKUHDWYVY WR JLUDIIH *LUDIIH DUH NQRZQ WR HQWDQJOH W
VHDUFK RI IRUDJH DQG PDWHV W LV LPSRUWDQW WR GRFXPHQW WKHVH
SROLFLHV

SRDFKLQJ
6QDULQJ LQFLGHQFHV RI JLUDIIH KDYH EHHQ UHFRUGHG DFURVV .HQ\D

7DQ]DQLD DSSHDUV WR EH D KRWVSRW DUHD IRU JLUDIIH SRDFKLQJ GHVS
6DLG HW DO “KLOH JLUDIIH DUH RIWHQ VQDUHG LQ PDQ\ FDVHV \
LQ DQG DURXQG SURWHFWHG DUHDV E\ SRDFKHUV LQWHQGLQJ WR WUDS
PHDQV LQFOXGLQJ DUURZV VSHDUV WUDSV JXQV DQG RSSRUWXQLVWLT
PHDW DQG SDUWV DUH WDUJHWHG DQG VROG LOOHJDOO\ RQH SRDFKH
2XVR HW DO 6QDUH LQMXULHV RIWHQ OHDG WR JLUDIIH PRUWDO’
DIIHFWHG DQLPDOV DUH PDLPHG 2 DQG DV VXFK PRUH SURQH WR SUH
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IHZ VWXGLHY KDYH DWWHPSWHG WR TXDQWLI\ WKH SURSRUWLRQ RI WKH J
JLUDIIH ZLWK VQDUH LQMXULHY KDG D SRRUHU ERG\ FRQGLWLRQ DQG PR)

$QHFGRWDO UHSRUWYV IURP WKH :LOGOLIH )RUHQVLFV DQG *HQHWLFYV
JLUDIIH LQFOXGHG GXULQJ WKH RQVHW RI &RYLG SDQGHPLF 7KXV WK
LQFUHDVH DQWL SRDFKLQJ HITRUWYV DV ZHOO DV GRFXPHQW WKH VRFLR H

&OLPDWH FKDQJH
6LQFH .HQ\D KDV H[SHULHQFHG D SURORQJHG GU\ VHDVRQ DQG WKH U

UHVXOWLQJ LQ GHDWKV RI PDQ\ VSHFLHV :KLOH JLUDIIH DUH JHQHUDOO!
GXULQJ WKLV SHULRG 0ZLX HW DO EXW LW DVVXPHG WKDW PRUWDOL
VHDVRQ L H WDQQLQ SRLVRQLQJ GLVHDVHV DVVRFLDWHG ZLWK GU\ FR(
UHTXLUHG WR EHWWHU XQGHUVWDQG WKH GLUHFW DQG LQGLUHFW LPSDF'
GHSHQGHQW &OLPDWH FKDQJH GLUHFWO\ DIIHFWV HFRV\VWHPV WKUR X
SUHFLSLWDWLRQ WKXV FDXVLQJ VHYHUH GURXJKWV DQG ILUHV .DQJDOI
OLNHO\ EH VKLIWV LQ ELRGLYHUVLW\ UDQJHV DQG WKH GLVWULEXWLRQ R
TXDOLW\ RI UHVRXUFHV XSRQ ZKLFK ZLOGOLIH DQG SHRSOH UHO\ RQ 7K
KDELWDWV SURWHFWHG DUHDV DQG IRUHVWV 2FKROOD HW DO &KD
FRQIOLFW FDVHV WKDW ZHUH REVHUYHG LQ $PERVHOL DQG 7VDYR 13V G)
UHQGHUHG ZLOGOLIH PRUH YXOQHUDEOH WR VWRFKDVWLF HYHQWYV DQG F
HFRV\WVWHP UHVSRQVH SOD\V D NH\ UROH IRU WKH IXWXUH PDQDJHPHQW R
LQFLGHQWYV RI KXPDQ ZLOGOLIH FRQIOLFW LQ $PERVHOL DQG 7VDYR 13V
FKDQJH PD\ DOVR EULQJ DERXW LQFUHDVHG LQFLGHQWV RI SHVWV DQG ZL

'LVHDVH
*LUDIIH DUH QRW RQO\ DW ULVN GXH WR DQWKURSRJHQLF VRXUFHV EXW

SUHYLRXVO\ EHHQ VLJQLILFDQWO\ DIIHFWHG E\ RXWEUHDNV RI ULQGHUSH
LQIHFWLRQ .DUVWDG DQG .DPLQMROR 9DQ '\N HW DO DQG OXPS\
+RZHYHU WKH HSLGHPLRORJ\ DQG SDWKRORJ\ Rl WKHVH GLVHDVHV DUH 2
WD[D ,Q WKH SDVW \HDUV QHZ GLVHDVHV KDYH HPHUJHG LQ JLUDII}
HSLGHPLRORJLFDO DWWHQWLRQ *LUDIIH 6NLQ 'LVHDVH *6' DQG *LUDII
SRSXODWLRQV DFURVV (DVW $IULFD WKRXJK *6' ZDV ILUVW REVHUYHG L
(SDSKUDV HW DO 7KH JHQHULF QDPHY GHVFULELQJ WKH LQIHFWLRQ\
DO 7KH FDXVDWLYH DJHQW RI *6' KDV EHHQ SUHVXPHG WR EH D ILOI

3ULRULW\ SURMHFWYV Rl WKH 6HFRQG (GLWLRQ RI
.HQ\D 2

$V SDUW Rl WKH 1DWLRQDO :RUNVKRS DQG UHYLHZ RI WKH ILUVW HGLWLRC
VWDNHKROGHUV LGHQWLILHG NH\ SURMHFWY WKDW UHTXLUH DWWHQWLRC
LQGLFDWHG WKDW LPSOHPHQWLQJ FRQVHUYDWLRQ DFWLRQV OLQNHG WR
9LVLRQ DQG *RDO RI WKH VHFRQG HGLWLRQ RI WKH 5HFRYHU\ DQG $FWLRQ

BURYLVLRQ RI ZDWHU DQG IRUDJH LQ SULRULW\ DUHDV WKDW DUH LPSDF
$VVHVVLQI WKH LPSDFW RI H[LVWLQJ DQG SODQQHG LQIUDVWUXFWXUH
(QKDQFHG ODZ HQIRUFHPHQW LQ JLUDIIH SRDFKLQJ DQG LOOHJDO WUDC
&RPPXQLW\DQG VWDNHKROGHU HQJDJHPHQW RQ JLUDIIH FRQVHUYDWLF
,GHQWLI\ LQYHVWLIJDWH DQG GRFXPHQW GLVHDVHV DIIHFWLQJ JLUDIIH
ODSSLQJ FRQWURO DQG PDQDJIJHPHQW RI LQYDVLYH VSHFLHV LQ JLUDII
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7TDEOH

7VDYR

,GHQWLILHG WKUHDMALHNFIL@QJHQRBE GLIITHUHQW JL

7VDYR :HVW
DQG &K\XOX
BRXWK .LWXL
DQG 7DLWD 5

$PERVHC

$PERVHOL 13
/IRORUDVKL *
OELULNDQL *
XNX *URXS 5
6HOHQJHL *U
20 *XOXOXL
.LPDQD *URX
5RPER *URXS
ODVKXUX
1DPDQJD 0DJ

*UHDWH
oODUD

ODVDL 0DUD
VXUURXQGLQ
FRQVHUYDQF

IDLUREWL
.DSLWL

$WKL .DSLWL
&RQVHUYDQF
5DQFKHV 1D
$WKL .LWHQJ
30DLQV ODF
5DQFKHV

1DLYDVK

&UDWHU /DN
UDQFK 20HU
:LOGOLIH &R
+HOO V *DWH
5DQFK &UHV
%XVK\ ,VODQ
&OXE +LJJLQ
ODUXOD 5RF
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5XPD 13

6R\VDPE
:LOGOLI
&RQVHU

/IDNH 1D
13

0ZHD 15

ORXQWD| 6DPEXUX
&RQVHU] /DLNLSLD ,VL
$UHD
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9LVLRQ DQG *RDO

9LVLRQ

7R KDYH JHQHWLFDOO\ YLDEOH SRSXODWLRQV RI WKH WKUHH VSHFLHV L(
.HQ\DQV UHFRJQLVLQJ .HQ\D V XQLTXH KHULWDJH

*RDO

7R PLWLIDWH WKH WKUHDWY DQG PDLQWDLQ D VHOI VXVWDLQLQJ JLUDIIF

SRVLWLYH SRSXODWLRQ JURZWK E\ 6WUDWHJIJLF REMHFWLYHYV
(QKDQFH SURWHFWLRQ RIJLUDIIH WR PLWLIJDWH FXUUHQW DQG HPHUJI
6HFXUH DQG LPSURYH JLUDIIH KDELWDWYV WR HQVXUH ORQJ WHUP VXU?
(QVXUH HIITHFWLYH PDQDJHPHQW RI HQFORVHG SRSXODWLRQV WR VHFX
(QVXUH FRRUGLQDWHG UHVHDUFK DQG PRQLWRULQJ RI JLUDIIH SRSXO|
(QKDQFH FRPPXQLW\ DQG VWDNHKROGHU LQYROYHPHQW LQ JLUDIIH FI
SXEOLF DZDUHQHVYV
(QVXUH LQIUDVWUXFWXUDO GHYHORSPHQWY LQ JLUDIIH UDQJHYV DUH Il

6WUDWHJILF 2ZEMHFWLYHYV
6WUDWHJLF 2ZEMHFWLYH (QKDQFH SBURWHFWLRQ RI *LUDIIH WR OLWLJDWH

,PSRUWDQW XSGDWHV IURP WKH ILUVW HGLWLRQ
D $ GDWDEDVH RI FRQILVFDWHG EXVKPHDW ZDV HVWDEOLVKHG DQG LV

'DWD IURP WR LQGLFDWH WKDW JLUDIIH UHSUHVHQW RXW R
ZDV D QRWLFHDEOH VSLNH LQ EXW WKH UHDVRQV UHPDLQ XQNQRZQ

E :LOGOLIH JRUHQVLF DQG *HQHWLFV /DERUDWRU\ KDV SUHOLPLQDU\ ¢
$SFWLYLW\

F 6HYHUDO 1*2V KDYH WUDLQHG DQG HTXLSSHG FRPPXQLW\ VFRXWYV LQ

DFURVV WKH FRXQWU\ $FWLYLW\
G OLQLVWU\N RI 7TRXULVP DQG :LOGOLIH UHFUXLWHG FRPPXQLW\ VFR>

WKH HQG RI WKH FRQWUDFWXDO SHULRG 7KH FRPPXQLW\ VFRXWYV SOI
LQIRUPDWLRQ RQ SRDFKLQJ KRWVSRWYV DQG WKH UHLQVWDWHPHQW R
6WUDWHJILF 2EMHFWLYH S$FWLYLW\

(VWDEOLVK WKH <HDU | .:6 :57,
SRDFKLQJ RQ JLUDII 1*2V
UHVHDU
LQVWLW
FRQVHU
&ROODWH QDWL <HDU | .:6 :57
GDWDEDVH WKDW LQ FRPPXQ
FRQIOLFW GDWD GL VERXWYV
DQG LQIUDVWUXFWX
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11111160114 i/ s il



7$5*(7 $&7,9,7< ,1',&$725 7,0(/,14 $&7256

\\\\\\\



&RQGXFW SXE \HDU| .:6 :57,
WKURXJK ZULWWHQ SULYDWH
WR VHQVLWL]H UH FRPPXQU
RQ WKH FRQVHUYD FRQVHU
KXPDQ KHDOWK UL 1*2V
FRQVXPLQJ EXVKPH

\HDU| .:6 :57,
SULYDWH
FRPPXQU
FRQVHU
1*2V

6WUDWHILF 2ZEMHFWLYH

,PSRUWDQW XSGDWHV IURP WKH

D 6HYHUDO 1*2V DV ZHOO DV UHVHDUFK RIILFHV RI YDULRXV QDWLRQD
RQ JLUDIIH LQ GLIIHUHQW DUHDV $FWLYLW\

E 1XELDQ JLUDIIH UHFHQWO\ PRYHG RQWR PDLQODQG 5XNR &RPPXQLW\
IURP RWKHU SRSXODWLRQV WR LQFUHDVH JHQHWLF GLYHUVLW\ DQG S

F 1*2V KDYH XQGHUWDNHQ FKHPLFDO ELRORJLFDO DQG PHFKDQLFDO |

6HFXUH DQG ,PSURYH *LUDIIH +DELWDWYV WR (C
ILUVW HGLWLRQ

LQYDGHG PDQ\ DUHDV RI QRUWKHUQ .HQ\D $FWLYLWLHYV
G 6HYHUDO 1*2V DQG

DQG
.6 PDLQWDLQHG ZDWHUKROHV GXULQJ WKH SURO

IRU OLYHVWRFN WR XVH $FWLYLW\

'"HYHORS JLUD PRQV .:6 :57,
SURWRFRO V WR J 1%2V
DQG FROODWLRQ FRQVHU
FRPPXQL
UHVHDUT
LQVWLW
&ROOHFW DQG \HDU| .:6 :57,
DYDLODEOH GDWD 1%2V
DQG KDELWDW FRQVHU
FRPPXQL
UHVHDU-
LQVWLW
,GHQWLI\ NQR PRQV .:6 :57,
JLUDIIH SUHVHQFH
DQG SRWHQWLDO J
DUHDYV
0DS DQG PRQL \HDU| .:6 :57,
KRWVSRWYV 1%2V
FRQVHU
FRPPXQL
UHVHDUT
LQVWLW




=

r
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,GHQWLI\ GLVWU
LQYDVLYH VSHFLHV L
WKHLU KDELWDW

7R LGHQWLI\ WK
FRQWUROOLQJ LQYDYV,

&RQWURO RI LQ
LPSDFWLQJ JLUDIIH D
DSSURSULDWH SURW

SHKDELOLWDWL
E\LQYDVLYH VSHFLH

/.8 11l

\HDU

6 :57,
UHVHDU
LQVWLW
.$/52

,QYDVLY
6SHFLHW
7TDVNIRU
FRQVHU

\HDU

.:6 :57,
1*2V

FRQVHU
UHVHDU
LOQVWLW

&RQWL

6 57,
UHVHDU
LQVWLW
,QYDVLY
6SHFLHWV
7TDVNIRU
FRQVHU

\HDU

6 57,
UHVHDU
LQVWLW
,QYDVLY
6SHFLHWV
7TDVNIRU
FRQVHU




<

|

6WUDWHJILF 2EMHFEWLYH  (QVXUH (IIHFWLYH ODQDJHPHQW RI (QFORVHG

,PSRUWDQW XSGDWHV IURP WKH ILUVW HGLWLRQ

D .:6 YHWHULQDULDQV FRQGXFW UHJXODU PRQLWRULQJ RI ZLOGOLIH D

E &UDQLDO GHIRUPLWLHYV DQG WXPRXU VZHOOLQJV KDYH EHHQ UHFRUG
DQG VRPH KDYH QHFHVVLWDWHG YHWHULQDU\ LQWHUYHQWLRQ E\ .:6

F  .:6 KDV IDFLOLWDWHG WUDQVORFDWLRQV RI 1XELDQ JLUDIIH WR HQU
GLYHUVLW\ DQG PRUH WUDQVORFDWLRQV DUH SODQQHG $FWLYLW\

,GHQWLI\ GLV &RQWL| .:6 :57,
JLUDIIH LQ .HQ\D 1*2V UH
LQVWLW
ORQLWRU DQG &RQWL| .:6 :57,
LQFLGHQFH RI GLV 1*2V  UH
DUHDYV LQVWLW
ORQLWRULQJ &RQWL| .:6 :57,
UHSRUW RQ JLUDII FRQVHU
RQ UHJXODU EDVL 1*2V  UH
LQVWLW
'"HWHUPLQH W \HDUY .:6 :57,
GLYHUVLW\ RI JLU FRQVHU
.HQ\D 1*2V  UH
LQVWLW
_HHS SURSHU \HDU| .:6 :57,
WUDQVORFDWLRQ FRQVHU
SRSXODWLRQV 1*2V  UH
LQVWLW
7UDQVORFDW &RQWL| .:6 :57,
VPDOO SRSXODWL FRQVHU
ODUJH SRSXODWLR 1*2V  UH
LQVWLW
'HYHORS D SU \HDU | .:6 :57,
GHWHUPLQLQJ HFR 1*2V
DQG FDUU\LQJ FDS UHVHDUH
DUHDYV LQVWLW
'"HWHUPLQH W \HDUY .:6 :57,
FDUU\LQJ FDSDFL FRQVHU
SRSXODWLRQV 1*2V
UHVHDUH
LQVWLW
'"HWHUPLQH W \HDUY .:6 :57,
LPSDFWV RI H[FHH FRQVHU
FDSDFLW\ LQ UHOD 1*2V
DYDLODELOLW\ DQ UHVHDUH
LQVWLW




8QGHUWDNH V

GHWHUPLQH UHDVR
WUHHV E\ 1XELDQ
LQ IDNXUX &RXQW

J)LUH PDQDJHP
LQFRUSRUDWHG LQ
PDQDJHPHQW SOD(

.:6 :57,
FRQVHU
1*2V

LQVWLW

..6 57,
FRQVHU




6WUDWHJILF 2EMHFWLYH (QVXUH &RRUGLQDWHG 5HVHDUFK DQG ORQLWR
,PSRUWDQW XSGDWHV IURP WKH ILUVW HGLWLRQ

D

E
E
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'"HPRJUDSKLF VXUYH\V RI JLUDIIH KDYH EHHQ FRQGXFWHG LQ YDULRX
WKHLU GLVWULEXWLRQ DQG SRSXODWLRQ VWUXFWXUH LQ GLIIHUHQW

IDWLRQDO FHQVXV RI ZLOGOLIH FRRUGLQDWHG E\ .:6 DQG :57, FRQC

1*2V KDYH EHHQ WUDLQLQJ FRPPXQLW\ VFRXWYV RQ FROOHFWLQJ JLUI
$FWLYLW\

SDWWHUQ UHFRIJQLWLRQ VRIWZDUH DQG *36 VDWHOOLWH XQLWYV KDY

$FWLYLW\

.6 DQG *&) FROOHFWHG WLVVXH VDPSOHV RI JLUDIIH DFURVV WKH FR
ZKHUHE\ SUHOLPLQDU\ UHVXOWYV VKRZHG WKDW WKHUH ZDV QR JHQH |
VWURQJHVW SURRI \HW WKDW WKHUH H[LVWV IRXU HIWDQW VSHFLHV R

&RXQWU\VNZLGH SURWRFRO IRU JLUDIIH LPPRELOL]DWLRQ DQG WUDQVO

7R LGHQWLI \HDU | .:6 :57,
JDSV RQ JLUDIIH FRQVHU
ELRORJ\ DQG H 1*2V
YDOXHV UHVHDU

LQVWLW

&RRUGLQDW \HDUY .:6 :57,
VXUYH\V LQ DUH '5656 1°*
RU RXW RI GDWH FRQVHU
QDWLRQDO JLUD UHVHDU

LQVWLW

7UDLQ FRPP \HDUY .:6 :57,
RQ FROOHFWLQJ '5656 1°*
PRQLWRULQJ FRQVHU

UHVHDUH
LQVWLW

(VWDEOLVK \HDUY .:6 :57,
GDWDEDVH RI JL 1*2V
LQ .HQ\D FRQVHU

UHVHDU
LQVWLW




$GRSW WHF
GHWHUPLQH SUL
JLUDIIH FRQVHU

([IDPLQH JHQ
GLYHUVLW\ RI JL

$VVHVV DQ{
DSSURSULDWH
VSHFLILF WUDQYV
IROORZLQJ ,8&1
LGHQWLILHG JLU
DUHDV

'HYHORS DQ
SRVW UHOHDVH
PRQLWRULQJ VFK

\HDUY .:6 :57,
1%2V
FRQVHU
LQVWLW

\HDUY .:6 :57,
1%2V
FRQVHU
LQVWLW

\HDUY .:6 :57,
1*2V
FRQVHU

LQVWLW

6HPL | .:6 :57,
DQQXD| 1*2V
LQVWLW




BWUDWHJILF 2EMHFWLYH
(GXFDWLRQ DQG 3XEOLF $ZDUHQHVV
,PSRUWDQW XSGDWHV IURP WKH

(QKDQFH &RPPXQLW\ ,QYROYHPHQW LQ *LUDIIH

ILUVW HGLWLRQ

D 6HYHUDO FRQVHUYDQFLHV LQ QRUWKHUQ .HQ\D KDYH EHHQ IRUPHG D

WKH 1RUWK (DVWHUQ &RQVHUYDQFLHV $VVRFLDWLRQ

1(&$ S$FWLYLW\

E 1*2V KDYH WULDOOHG HFR IULHQGO\ SURGXFWV VXFK DV VRDSV DQG

2SXQWLD VSS WR GHULYH LQFRPH

IRU VXUURXQGLQJ FRPPXQLWLHYV I

F 6HYHUDO JLUDIIH FRQVHUYDWLRQ VWDNHKROGHUY KDYH LQLWLDWHG

DZDUHQHVYVY RQ WKH LVVXHV WKDW JLUDIIH

IDFH WKURXJKRXW WKHLU

G RUOG *LUDIIH 'D\ KDV JDLQHG SRSXODULW\ LQ .HQ\D DQG KDV EHHQ

DQG PRUH WKDQ

FRPPXQLW\ PHPEHUV LQ 5XNR &RPPXQLW\ &RQVHUY

VXSSRUW IURP 7ZLJD :DOLQ]JL $FWLYLW\

,GHQWLI\ DQG G
DUH VXLWDEOH IRU J
HVWDEOLVKPHQW

ORELOLVH FRPP
WUDLQLQJ RQ JLUDI

3URPRWH JLUDII
VSHFLHV LQ SURWHF
FRPPXQLW\ DQG SULY

,GHQWLI\ DQG V
VXVWDLQDEOH OLYH
VXSSOHPHQW KRXVH

,GHQWLI\ DQG S

FKDUFRDO DQG IXHO
HJ HQHUJ\ VDYLQJ F

,QLWLDWH &RUS
5HVSRQVLELOLW\ &6
UDQJH DUHDYV
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\HDU .:6 :57,
&RXQW\
*RYHUQH
ORFDO
FRPPXQU
OHDGHU

&RQWL| .:6 :57,
1*2V

UHVHDU
LQVWLW

FRQVHU

\HDU\ .:6 &RX(
*RYHUQH

1*2V

&RQWL| .:6 1*2v
&RXQW\
*RYHUQH
FRQVHU

\HDU\ .:6 :57,
&RXQW\
*RYHUQH
1*2V

UHVHDU
LQVWLW

&RQWL| .:6 :57,
1*2V &R
*RYHUQH
FRUSRUI
LQVWLW
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'"HVLJQ SURGXF &RQWL| .:6 :57,
JLUDIIH FRQVHUYDWL 1*2V
DZDUHQHVV PDWHUL UHVHDU
LQVWLW
FRQVHU
&RQGXFW PHGLD &RQWL| .:6 :57,
KLIKOLJKWLQJ JLUDII 1*2V PH
DQG VWDWXV LQ .HQ\ FRPSDQI
UHVHDU
LQVWLW
&RQGXFW RXWU \HDU\ .:6 &RX{
VFKRROV FRPPXQLW &RXQFLQ
ODZ HQIRUFHPHQW D *RYHUQH
LQVWLWXWLRQV DV D 1%2V
SHRSOH UHDFKHG
&RQGXFW FRPPX \HDUY .:6 &RX(
LPSRUWDQFH RI JLUD &RXQFL(
*RYHUQH
1*2V
6SRQVRU VSRUW &RQWL| .:6 :57,
IHVWLYDOV L H SRHP 1*2V &R
XVLQJ DUW WR GLVV *RYHUQH
LQIRUPDWLRQ FRQVHU
30DQ DQG FRRU $QQXD| .:6 :57,
'D\ DQQXDOO\ RQ - 1*2V &R
*RYHUQH
FRQVHU
'LVVHPLQDWH JL &RQWL| .:6 :57,
UHVHDUFK ILQGLQJV 1*2V &R
DQG FRPPXQLWLHV W *RYHUQH
VLPSOH FRQVHUYDWL FRQVHU
UHVHDU
LQVWLW

1/ .8 11I



7$5* (7 $&7,9,7< ,1',&%$725 7,0(/,1(¢ $&7256
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8QGHUWDNH D &RQWL .:6 :57,
LQIUDVWUXFWXUH (1+% .3/&
UHSRUWHG WR SRV (75%$&2 .5
VSHFLILF VLWHYV 1(0$ &RX(
*RYHUQPH
1*2V
FRQVHUYD
5HVHDUFK
LQVWLWXV
"RUN ZLWK OLQ &RQWL .:6 :57,
DQG 7UDQVSRUW .( (1+% .3/&
(75%$&2 DQG .3/& RQ (75%$&2 .5

RI VLIQDJH EXPSV
RYHUSDVVHV RQ UR
OLQHV LQ JLUDIIH U

1(0$ &RX(
*RYHUQPH
FRQVHUYD

8VH HPHUJLQJ
OLNH SUR[LPLW\ VH
IHQFLQJ DPRQJ RW
HDUO\ ZDUQLQJ V\V
WKDW SRVH KLJK U

&RQWL

6 XSSRUW FRQV
JLUDIIH IULHQGO\ |
LPSURYHPHQW RI HJ
WKDW SRVH KLJK U

&RQWL

| 1*2V

.:6 :57,

(1+% .3/&
(75%$&2 .5
1(0% &RX(
*RYHUQPH

&RQVHUYDO
5HVHDUFK
LQVWLWXV
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.H\ 3 URMHFWYV

,Q DGGLWLRQ WR WKH URXWLQH JLUDIIH FRQVHUYDWLRQ DQG PDQDJHPHC
WKH IROORZLQJ SURMHFWYV ZLOO EH SULRULWLVHG
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2QFH FRPSOHWHG WKH 1DWLRQDO 5HFRYHU\ DQG $FWLRQ 30DQ IRU *LUL
UHOHYDQW VWDNHKROGHUYV LQYLWHG WR VHFXUH WKH QHFHVVDU\ VXSSRL

,PSOHPHQWDWLRQ 5HVSRQVLELOLWLHVY DQG &RQWURO
.06 ZLOO EH WKH RYHUDOO LPSOHPHQWLQJ DXWKRULW\ RI WKH 1DWLRQDO

RYHUVHHQ E\ .:6 6HQLRU ODQDJHPHQW UHSRUWLQJ WR WKH 'LUHFWRU *H(
: &6 &KDLUPDQ 'HSXW\'LUHFWRU &RQVHUYDWLRQ 6FLHQFH '" &63 'HSX)
""" &5 (6 DQG 'HSXW\ 'LUHFWRU :LOGOLIH 6HFXULW\ '":6 DQG +HDG 9HWHU
PDQDIJHPHQW VKDOO JXLGH RQ PDMRU GHFLVLRQV OLDLVRQ ZLWK WKH OL¢
UHODWHG WR JLUDIIH FRQVHUYDWLRQ ZLOO EH SUHVHQWHG GXULQJ WKH \

7KH *LUDIIH THFKQLFDO &RPPLWWHH KDV EHHQ UHFRQVWLWXWHG ZLOO E
DFWLQJ DV DQ WHFKQLFDO DGYLVRU\ ERG\ FRPSRVHG Rl JLUDIIH H[SHUW
UDQFK PDQDJHUV DQG 1*2 UHSUHVHQWDWLYHV 7KH 7THFKQLFDO &RPPLWW
6HUYLFH DQG '"HSXW\ 'LUHFWRU &4RQVHUYDWLRQ 6FLHQFH DOWHUQDWH &
SK\WVLFDOO\ RU YLUWXDOO\ FRRUGLQDWHG E\ WKH .:6 +HDG 6SHFLHV 3URJL

$W D ORFDO OHYHO WKHUH VKDOO EH 5DQJH &RPPLWWHHY QDPHO\ OC
&RPPLWWHHY ZLOO EH WDVNHG ZLWK WKH UHVSRQVLELOLW\ RI FRRUGLQD
ZLOO DUWLFXODWH WKH QHHGV RI HDFK JLUDIIH VSHFLHY DQG DV VXFK H
JHRJUDSKLF 6XE &RPPLWWHHY ZLOO EH JURXSHG WRJHWKHU DQG WKH I
5HFRYHU\ DQG $FWLRQ 30DQ 7KH 5DQJH &RPPLWWHHY ZLOO EH FRPSRVHG
6$'V &KDLU 3DUN &RXQW\ $VVLVWDQW 'LUHFWRU VXSSRUWHG E\ UHVSH
JRYHUQPHQW DJHQFLHV FRPPXQLW\ UHSUHVHQWDWLYHV FRQVHUYDQF\ |
UHOHYDQW VWDNHKROGHUYV

7TKHUH ZLOO EH D VHFUHWDULDW GUDZQ IURP .:6 :57, DQG 1*2V ZLWK VSH
LPSOHPHQWDWLRQ RI WKH SODQ FRRUGLQDWLQJ 7THFKQLFDO &RPPLWWt
LQIRUPDWLRQ IURP DFURVYV WKH FRXQWU\
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)L ,PSOHPHQWDWLRQ VWUXFWXUH RI WKH 1DWLRQDO 5HFRYHU\ DQG $FV

TRXULVP
LIH

TUXVWHHV

JHPHQW

O &RPPLWWHH

KVFKLOG
QJH
HH

6SHFLHV VSHFLILF $SFWLRQ 30DQV

7KH VHFUHWDULDW VKDOO VXSSRUW UDQJH FRPPLWWHHV WR GHYHORS D
5HFRYHU\ DQG $FWLRQ 30DQ 7KH SODQQLQJ SURFHVV VKRXOG EH LQFOX
VXSSRUW 7KLV SURFHVVY ZLOO DOVR KHOS FUHDWH RZQHUVKLS RI WKH 30

7KH 6SHFLHV VSHFLILF $FWLRQ 30DQV ZLOO JXLGH WKH GHYHORSPHQW R
NHHS WUDFN RI LPSOHPHQWDWLRQ WKURXJK UDQJH FRPPLWWHH UHSRUW
UDQJH FRPPLWWHHY VKDOO UHYLHZ SURJUHVV DQQXDOO\ ZLWK WKH VXSE&
HYDOXDWLRQ IUDPHZRUN

ORQLWRULQJ DQG (YDOXDWLRQ RI WKH 5HFRYHU\ DQG $FWLRQ 30DQ

7R WUDFN SURJUHVV DQG DVVHVV SHUIRUPDQFH RQ LPSOHPHQWDWLRQ RI
ZLOO EH QHHG WR XQGHUWDNH PRQLWRULQJ DQG HYDOXDWLRQ DQQXDOO
HPHUJLQJ LVVXHV DQG XQGHUWDNH DSSURSULDWH DGMXVWPHQW EDVHG F

7KH PRQLWRULQJ DQG HYDOXDWLRQ FRPSRQHQW RI WKLV 5HFRYHU\ DQG
IDWLRQDO *RYHUQPHQW V ORQLWRULQJ DQG (YDOXDWLRQ 3ROLF\ 3HUIRU
LQYROYHG LQ WKH LPSOHPHQWDWLRQ RI WKH 5HFRYHU\ DQG $FWLRQ 30DC

7KH VHFUHWDULDW VXSSRUWHG E\ WKH *LUDIIH THFKQLFDO &RPPLWWHF
QDWLRQDO OHYHO DQG SURYLGH VXSSRUW WR WKH UDQJH FRPPLWWHHYV
7KH PRQLWRULQJ DQG HYDOXDWLRQ O ( IUDPHZRUN ZLOO KDYH WKUHH

6HWWLQJ SHUIRWKMHQFDQWHD & RPWVWWHHY ZLOO VHW SHUIRUPDQFH WD
SODQV GHULYHG IURP WKH 5HFRYHU\ DQG $FWLRQ 30DQ ORJ IUDPH

\\\\\\\ N
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ORQLWRULQJ SHQYROFNHYFPRQLWRULQJ SURJUHVV WRZDUGV LPSOHPHQW!
LQGLFDWRUV DQG DYDLODEOH UHVRXUFHV 7KLV ZLOO KHOS WR LGHQWLI\
WR EH DGGUHVVHG EHIRUH WKH QH[W SKDVH RI LPSOHPHQWDWLRQ
3HUIRUPDQFH DIQOXXOWMYRQXDWLRQ Rl WKH 5HFRYHU\ DQG $FWLRQ 30DQ
LIl WKH LQWHQGHG UHVXOWYVY KDYH EHHQ DFKLHYHG DQG WKH UHTXLUHG U
OHYHOV ZLOO EH XVHG DV EHQFKPDUNV IRU WKH HYDOXDWLRQ 7KH RXWF
DFWLYLWLHY DQG RXWSXWV IRU WKH IROORZLQJ \HDU OLG WHUP DQG HQC
DFKLHYHG

*RDDR PLWLIJDWH WKH WKUHDWYV DQG PDLQWDLQ D VHOI VXVWDLQLQJ JLUE
QHW SRVLWLYH SRSXODWLRQ JURZWK E\

7KH EDVHOLQH IRU WKH 0 ( RQ QDWLRQDO KLJK OHYHO DFWLYLWLHV ZLO
5HFRYHU\ DQG $FWLRQ 30DQ XQGHUWDNHQ LQ -DQXDU\ 7KH PDLQ DUHI

5HGXFLQJ WKH SURSRUWLRQ RIJLUDIIH LOOHJDOO\ NLOOHG E\ ZLWK
7KH WKUHH VSHFLHV RI JLUDIIH LQFOXGHG LQ WKH UHYLVHG 6FKHGXOH
ODSSLQJ RI'JLUDIIH SRDFKLQJ DQG EXVKPHDW KRWVSRWV WR WDUJHW |
8SGDWH WKH JLUDIIH GLVWULEXWLRQ PDS

6XSSRUW LQLWLDWLYHV WR VHFXUH JLUDIIH SRSXODWLRQV DQG KDELW
&RQWURO LQYDVLYH VSHFLHVY WKUHDWHQLQJ NH\JLUDIIH KDELWDW
(QKDQFH JHQHWLF GLYHUVLW\ RI HQFORVHG SRSXODWLRQV WKURXJK W
'"HWHUPLQH JLUDIIH FDUU\LQJ FDSDFLW\ IRU HQFORVHG VLWHYV
(VWDEOLVK D ZHOO FRRUGLQDWHG IUDPHZRUN IRU JLUDIIH UHVHDUEK
8SGDWHG VFLHQWLILF GDWD DQG HYLGHQFH EDVHG LQIRUPDWLRQ WR 1
,QFUHDVH SXEOLF DZDUHQHVV RQ WKH SOLJKW RI JLUDIIH DW QDWLRQEL
(VWDEOLVK DQ LQYHQWRU\ RI LQIUDVWUXFWXUH GHYHORSPHQW ZKLFK
(QJDIJHPHQW ZLWK VWDNHKROGHUYV LQYROYHG LQ GHYHORSPHQW RI L
GHVLIJQ LQ LGHQWLILHG DUHDV

~
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SLWPIIH )DFWVKHHW 6RXUFH *LUDIIH &RQVHUYDWLRQ )RXQGDWL

P I W LR W LQ

NJ NJ

UHFRUGHG DW P W

UHFRUGHG DW NJ

FP GLDPHWHU

FP LQ FP LQ DYHUDJH

JRUHOHJYVY DQG KLQG OHJV FDQ GHOLYHU D OHWKDO

NSK IRU VXVWDLQHG SHULRGYV FDOYHV OHVV WKD

%URZVLQJ ZLWK D SUHKHQVLOH WRQJXH FP ORQ|

7UHH OHDYHV IUXLWV SRGV DQG VKRRWYV

&RORXU YLVLRQ DFXWH VHQVH RI VPHOO JRRG KH

KRXUV PDLQO\ DW QLJKW HLWKHU VWDQGLQJ R

\HDUV DYHUDJH

5DQJHV IURP VROLWDU\ RIWHQ ROGHU PDOHV WR
IXVLRQ VRFLHW\ ZKHUHE\ LQGLYLGXDOV RU VPDOO
GLIITHUV IURP RQH SRSXODWLRQ WR DQRWKHU

9HU\ FORVH WR DYHUDJH

2 \HDUV LQ RHVWUXV 5@VWHMYHRWWHGZEH\HMNR/PSHWL

TKURXJIJIKRKNWFRUGHG PDWLQJ ZLWKLQ ZHHNV RI JLY

PRQWKYV 2 GD\V

6LQJOH FDOI UDUHO\ WZLQV NQRZQ WR VWD\ ZLWK
PXFK VRRQHU GHSHQGLQJ RQ WKH JHQGHU
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$SSHQGL]
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$SSHQGL]




tLVW RI
1DLYDVKD

SDUWLFLSDQWYV

DW WKH I1DWLRQDO :RUNVKR

157, VPZLX#ZUWL JR NH

*&) MDQHW#JLUDIIHFRQVHU
.16 2§ /IDLNLSLDUPDOHQ\D#NZV
.16 FQRFKLHQJ#NZV JR NH
157, MOXPEDVL#ZUWL JR NH
:57, FNKD\DOH#ZUWL JR NH
.06 2 &RPPXQLW\ :DUQ MNLSDUXV#NZV JR NH
$)(: .HQ\D HQJXPEL#JLUDIIHFHQWU
:57, GNRULU#ZUWL JR NH
$:) QJLFKRKL#DZI RUJ

1(&% VKDUPDNH#QHFD RU NH

%/)

PROQLWRULQJ#ELJOLIH R

.06 2 +HDG RI *DPH &I

GPLMHOH#NZV JR NH

6R\WVDPEX :LOGOLIH &

EHDWULFHOLPR#JPDLO H

$:) DPXWKLXUX#DZI RUJ

.16 ODEHUL#NZV JR NH

.16 WPLWDX#NZV JR NH

:57, ERJZRND#ZUWL JR NH
.16 HNDUDQMD#NZV JR NH
157, FPZLQ]JL#ZUWL JR NH
:57, &DWLHQR #JPDLO FRP
.16 ONDULXNL#NZV JR NH
57, MHGHEH#ZUWL JR NH

.. 6 OHNLVKRQ#NZV JR NH
) GNPXWHWL#NZV JR NH
*&) DUWKXU#JLUDIIHFRQVHU
.16 GRWLDEGL#NZV JR NH
57, IRPHQJR#ZUWL JR NH
57, PRWLHQGH#NZV JR NH
7ZLJD :DOLQ]JLIJLUDIIHV#ORLVD







%DUUHWW 7 3 3DVWRUBHWGPQEHVVE DRB®ORBRMVWH GHV 3HWLWYV 5XPLQDQW
5XPLQDQWY %LRORJ\ &D MEILLIPEOIMH LQ$H BB REFDGHPLF 3UHVYV

%HUQVWHLQ .XUW\F] / 0 1 7 'XQKDP - (YHQKXLV 0 % %URZQ $ % OC
( IXNDV (YDOXDWLQJ WKH HIITHFWV RI *LUDIIH 6NLQ 'LVHDVH DQ
1XELDQ YLWODIIB FDPHORSDUGDQ LOWK B BRHORS DGO D ABWVHIQROLD DF3DHBR B!

%ROJHU ' 7 - 2 2JXWX 0 6WUDXVV ' ( /HH $ % O0OXQH]D -VWBQQHVV)
WLSSHOKNLBEBKLS5HG /LVW RI 7TKUHDWHQH® 6SHFLHV

%URZQ ' 0 5 $ %UHQQHPDQ . 3 .RHSIOL - 3 3ROOLQJHU % O0OLOi 1
DQG 5 . :D\QH ([ WHQVLYH SRSXODWDR QNOLRQRVWLF VWUXFWXUH LC

%URZQ 0 % ' 7 %ROJHU DQG - )HQQHVV\ $00 WKH HJJV LQ RQH E
KLVWRULFDO JLUDIIH SRSXORWDR Q FER.ORIV LIEXGH &R Q \L DU 8IIMVYICRQ

%URZQ O % 7 .XONDUQL 6 )HUJXVRQ 6 )HQQHVV\ $ OXQH]D - $ BWI
*LUDIIH (YDOXDWLQJ &RQWHPSRUDU\ 'LVWULEXWLRQOWHY SEXQGPQFH

&KDND 6 1 0 % 0 .LVVXL 6 *UD\ DQG 5 $ ORQWJIRPHU\ 3UHGLFW
PXOWLSOH FDUQLYRUH GHSUHGDSWUWRFD R -8 XYVIQ\DWRAFINFERORKMLU HQFO

&,7(6 '"HFLVLRQV PDGH RQ SURSRVDOV WR DPHQG $SSHQGLFHV , DQG
*HQHYD 6ZLW]HUODQG KWWSV FLWHV RUJ HQJ XSGDWHVBGHFLVLRQ

&RLPEUD 5 7 ) 6 :LQWHU 9 .XPDU . 3 .RHSIOL 5 0 *RROH\ 3 'REU\Q
JHQRPH DQDO\VLYV RI JLUDIIH & XYIRIOWNVARRORIAVWH. QFW VSHFLHV

&RLPEUD 5 7 ) 6 :LQWHU $ % OXQH]D 6 )HQQHVVN 0 < 2WLHQGH

DQG $ -DQNH *HQRPLF DQDO\VLY UHYHDOV OLPLWGIBQK\EFRALIGIW D W
VXEPLWWHG IRU SXEOLFDWLRQ

'XUDQW 6 0 0 6 %HFNHU 6 &UHHO 6 %DVKLU $ - 'LFNPDQ 5 & %H’
'LWWHP\HU / %DGDPMDY 6 %ODNH / %RLWDQL & %UHLWHQPRVHU
'DYHQSRUW - 'HXWVFK 3 'HYLOOHUV / 'ROODU 6 'ROUHQU\ , 'RXJ(
+D]]JDK - * & +RSFUDIW ' ,NDQGD $ -DFREVRQ ' -RXEHUW 0 - .H
7 0ZHHWZD - 1\DKRQJR ( 5RVHQEODWW 3 6FKXHWWH & 6LOOHUR =
=LPPHUPDQQ DQG 1 3HWWRUHOOL '"HY HO RRIXQX HD RL G5 SRIOH.G L(K

2
9DQ '\N ( $ 0 %RVPDQ ( 9DQ :LOSH - + :LOOLDPV 5 * %HQJLV - 9D

FKDUDFWHULVDWLRQ RI SDSLOORPDYLUXV LQ VNLRXORWDIORRN VRK H LBURLXI\
$IULFDQ 9HWHULQDU\ $VVRFLDWLRQ

(DVW 53%IULFDQ DQWHORSH GDWDEDVH

(SDSKUDV $ 0 ( ' .DULPXULER ' * 0SDQGXML DQG * ( OHLQJ DWDNL
HSLGHPLRORJLFDO IDFWRUV RFIDUQRDHRD FND@ SHVEDEBW QRQDO 13DV N
5HVHDUFK 2SLQLRQV LQ2$QLPDO «

JHQQHVV\ - 7 %LGRQ ) 5HXVV 0 9DPEHUJHU 8 )ULW] $ -DQNH &RUUF
-DQNH OXOWL ORFXV DQDO\VHV UH Y&DLOU HROW %BERDIRH\VSHFLHV LG

JHQQHVV\ - 7 :XEH = O0OXOOHU 0 %URZQ DQG $ ODUIKIH,68&1 5MHGDLDW
7KUHDWHQHG 6SHRLHV  $

JHUIJXVRQ 6 7 .DLWKR , /HNRORRO $ % OXQH]D - OLFKHOPRUH / OF
JHQQHVV\ DQG - )HQQHVV\ &RQJHQLWDO DQG*QUBMBBRXW DM GHIR
RI :LOGOLIH 'LVHDVHV ,Q 3UHVV

)ODQDJDQ 6 ( 0 % %URZQ - )HQQHVV\ DQG ' 7 %ROJHU 8VH RI K
WUDQVORFBWHGDQUBNHQDO RI ¢EFRORJ\

)XOOHU 5 $ 3 - . OF*RZDQ - 3 &DUUROO 5 : 5 - 'HNNHU DQG 3 - *

SODQQLQJ FRQWULEXWH WoR R\CKRY ERIV KR QYW UR Q VEIURF HV V"
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*&) $IULFD V *LUDIIH $ &R QWW UHY@LWLLRR® *XLOGHN HGLWLRQ :LQGKRHN 1
JRXQGDWLRQ

+DQ 6 / 'DGRQH 6 )HUJXVRQ 3 %DSRGUD 9LOODYHUGH 3 0 'HQQLV 5
OXQH]D 0 % %URZQ 0 -RKQVWRQ DQG . /DKPHUYV *LUDIIH VNLQ
FXWDQHRXV ILODULDVLYV LQ WKH FULWLFDOO\ HQGDQJHUHG 1XELDQ JL
9HWHULQDU\ 3DWKRORJ\

+DUW ( ( - )HQQHVVN ( :HOOV DQG 6 &LXWL 6HDVRQDO VKLIWV L
JLUDMHKDYLRUDO (FRORJ\ DQG 6RFLRELRORJ\

+DVVDQLQ $ $ S5RSLTXHW $ / *RXUPDQG % &KDUGRQQHW DQG - 5LJI
FDPHORSDUGDOLV FRQVHTXHQFHV IRU WD[RQRP\ SK\ORJHRJUDSK\ DC
&RPSWHV 5HQGXV %LRORJLHV

+D\ZDUG 0 : DQG * , + .HUOH\ 3UH\ SRXILIQBIQ RH\V=RRWACH OLRQ 3

+RUDN , * + *ROH]DUG\ DQG $ & 8\V 7LFNV DVVRFLDWHG ZLWK W
$IULAKH 2QGHUVWHSRRUW MRXUQDO RI YHWHULQDU\ UHVHDUFK

+XQWHU 3 DQG ' :DOODFH /XPS\ VNLQ GLVHDVH LQ VRXWKHUQ $IUL
-RXUQDO RI WKH 6RXWK $IULFDQ 9HWHULQDU\ $VVRFLDWLRQ

.DLWKR 7 ' 1GHHUHK DQG % 1JRUX $Q RXWEUHDN RI DQWKUD[ LQ

5HVHUYHOHWHWLQDU\ OHGLFLQH 5H¥HDUFK DQG 5HSRUWYV
.DOHPD *5HSRUW RQ VNLQ GLVHDVH LQ 5RWKVFKLOG V JLUDIIH LQ OXUFK

.DQJDODZH 5 6 O0ZDNDOLOD DQG 3 ODVROZD &OLPDWH &KDQJH ,PS
*UHDW 5XDKD 5LYHU &DWBWHXKHQ@W $SHMRXUBEW QLD
.DULPXULER ( ' [/ ( * OERHUD ( OEXJL $ 6LPED ) O .LYDULD 3 OPEX

SUHSDUHG IRU HPHUJLQJ DQG UH HPHUJLQJ GLVHDVHV" ([SHULHQFH D
GXULQJ WKH ODOPRPQ|DYHDODGRRKD@BY RI +HDOWK 5HVHDUFK

.DUVWDG / DQG - 6 .DPLQMROR 6NLQ SDSLOORPDV LQ DQ LPSDOD
FDPHORSDRMXAMOY RI ZLOGOLIH GLVHDVHYV

.HQ\D :LOGOLIH sIHOUGQEH 2IIHQFHV LQ .HQ\D $ 5DSLG 5HIHUHQFH *XLGH |
:LOGOLIH 5 HODWHG 2IIHQFHV ,QFOXGLQJ 6WDQGAMDUG REBIHUBWIJI 3URF

LPLWL . 6 2 9 :DVRQJD ' :HVWHUQ DQG - 6 OEDX &RPPXQLW\ S
LQ WKH $PERVHOL HFRVAIUWWRUBRKWKHUQ .HQ\D
ADOH ' 0 6 1JHQH DQG - 0DLQJL %LRSK\VLFDO DQG KXPDQ IDFWR

7VDYR (DVW 1DW LFOFKOGHUPN 2HQ\D

/DOD ) 3 , &KL\R 3 2PRQGL % 2NLWD 2XPD ( .DQJD 0O .RVNHL / 7LO
LQIUDVWUXFWXUH HFRORJ\ DQG XQGHUSDVV GLPHQVLRQV RQ PXOWL
PDPPDOV LQ 7WBYRQWIQLF 5HSRUWYV

/IHH ' ( DQG 0 / %RQG BUHFLVLRQ DFFXUDF\ DQG FRVMYXURQD/XUY
RI ODPPDORJ\ 2

ODFH * 0 0 %DUUHWW 1 ' %XUJHVV 6 ( &RUQHOO 5 )UHHPDQ 0 *U
FXUYH RI ELRGDWXKWHL WX VORIMODELOLW\

OXGXPED 7 6 -LQJR ' +HLW DQG 5 $ ORQWJIRPHU\ 7KH ODQGVFDS
VIPSDWULF JXLOGV RI ODUSHUEDPB D Q L-RXWHK\D O (RG FRIXRPDWHAMWREHU
OXNHND - 0 - 2 2JXWX ( .DQJD DQG ( 5RVNDIW &KDUDFWHULVWI
7VDYR DQG ODDVDIQUVDURAHQRQVQG 1DWXUDO 5HVRXUFHY 5HVHDUFK
0OXOOHU = ) %HUFRYLWFK 5 %UDQG ' %URZQ 0 %URZQ ' %ROJHU .

6 $ $ +XVVHLQ ' /HH $ ODUDLV 6WUDXVALUDIIDXMDFKH@QR 8D ¥ G MALE/
YHUVLRQ RI DVVHVVPHQW
OXQHID $ % % $PDNREH 6 .DVDLQH ' % .UDPHU 0 *LWKLUX * - B5RC

6RFLR HFRQRPLF IDFWRUV FRUUHODWRQYZQWHKUMNOCGHJIDO XVH RI JLUDI
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OXQHID $ % - % 'RKHUW\ $ $ +XVVHLQ - 7 )HQQHVV\ $ ODUDLV ' :
VVS UHWHEXOOWBHG /LVW Rl 7TKUHDWHQHGS6SHFLHV

0ZLX 6 6 1JHQH 3 2PRQGL ' 1GHHUHK ) /DOD ' OXWHWL & .K\DOH ’
,PSDFWV Rl WKH &XUUHQW 'URXJKW RQ :LOGOLIH LQ .HQ\D 1DLYDVKD
2 &RQQRU ' - 6WDF\ 'DZHV $ OXQH]D - )HQQHVV\ . *REXVK 0 - &KD\
=DEHULURX 7 5DEHLO ' 5XEHQVWHLQ 0 6 %HFNHU 6 3KLOOLSV -
ODVLDLQH DQG 7 OXHOOHU 8SGDWHG JHRJUDSKLF UDQJH PDSV I
DQG LPSOLFDWLRQV RI FKDQJLQDFAI/WBHHEXWZRQV IRU FRQVHUYDWLR
2FKROOD * 2 - .RVNH * : $VRND 0 0O %XQ\DVL 2 3DFKD 6 + 2PRQG

PHWKRGV XVHG E\ WKH 6DPEXUX SDVWRUDO FRRE@WGRIMI\DMWQ. RZPDQ ZXO
+XPDQLWLHY DQG 6RFLDPO 6FLHQFH

2JXWX - 2 + 3 3LHSKR + 7 'XEOLQ 1 %KROD DQG 5 6 5HLG "\ Q|
ODQG XVH-RKDQDKWVRI =RR®RJ\

2JXWX - 2 + 3 3LHSKR 0 < 6DLG * 2 2MZDQJ / : 1IMLQR 6 & .LIXJF
GHFOLQHVY DQG FRQFXUUHQW LQFUHDVH LQ O3ZNRMVIMRFN @XPEHUV LQ .

2NHOOR 0 0 / .HQDQD ' OXWHWL ) :DULQZD - : .LULQJH 1 : 6LWDW
1GDPEXNL 1 *LFKRKL ' .LPXWDL DQG 0O 0ZLWD 7KH VWDWXV RI

ERUGHUODQG $ FRPSDUDWLYH DQDOWHWQDWWI FKERUHBXDWDRQR L PEL.ARLA
&RQVHUYDWLRQ

2NLWD 2XPD % 0 .RVNHL / 7LOOHU ) /DOD / .LQJ 5 OROOHU 5 $PLQ
XQGHUSDVVHYVY DQG FXOYHUWY LQ FRQQHFWLQJ HOHSKDQW KDELWDW\
SDUSIULFDQ -RXUQBXORI (FRC®RJ\

2VLSRYD / 0 O 2NHOOR 6 - 1MXPEL 6 1JHQH ' :HVWHUQ 0 : +D\zZDI
KXPDQ ZLOGOLIH FRQIOLFW ORFDOO\ EXW VKLIWY SUREOHPV HOVHZKHE
$IULFDQ HROXSEDQWI $SSOLHG GFRORJ\

2XVR ' 2 0 < 2WLHQGH 0 0O -HQHE\ - : 2XQGR - / %DUJXO 6 ( OLO
3&5 DQG KLJK UHVROXWLRQ PHOWLQJ DQDO\VLV IRU GLIITHUHQWLDWLQ
UHVHDUFK DQG FRPSOHPHGBWLRQ WRUHQYHSE RMXWWYHLOODQFH

2ZHQ 6PLWK 1 DQG ' 5 ODVRQ &RPSDUDWLYH FKDQJHV LQ DGXOW °
$IULFDQ X-@RIUMMDOHR| $QLPDO (FRORJ\

3pULTXHW 6 0 9DOHL[ $ - /RYHULGJH + ODG]LNDQGD ' : ODFGRQDOC
KHUELYRUHV ZKLOH GULQNLQJ WKH U RSDH RD Q PARHHIGILDWVRK BUHGDWLRQ

3HW]ROG $ DQG $ +DVVDQLQ $ FRPSDUDWLYH DSSURDFK IRU VSHF
'1$ VHTXHQFH DQDO\VLV $ FDVH VWXG\ Rl WKB/RBQ@XY *LHDIID ODPPD

6DLG 0 < - 2 2JXWX 6 & .LIXJR 2 ODNXL 5 6 5HLG DQG - GH /HHX2

ZLOGOLIH DQG OLYHVWRFN SRSXROPUMIIRA | B B XXDAAD>XQUAHH ZRXGY B UY W WL RXQV

6KRUURFNWKH *LUDIIH %LRORJ\ HFRORHKLHKROWWIRMWDW GXEHKHY IBR XU 6
:LOH\ 6RQV

6LQJK 9 6 B6KXNOD DQG $ 6LQJK 7KH SULQZFSISQORBPBQYRO\RUBUBRI

2

YDQ 6LWWHUW 6 - 6NLQQHU DQG * OLWFKHOO 6FDOLQJ RI WKH DS
-RXUQDO RI ORUSKR®RJ\

6RORXQLDV 1 7KH UHPDUNDEORXDQDWRP\ -RROKRKFJ\VILUDIIH V QHFN

'LQWHU 6 - )HQQHVV\ DQG $ -DQNH /JLPLWHG LQW URRWHR\IV IDRYEG V X !
(YROXWLRQ 2

‘RRGV - $ IXPS\ VNLQ7 GRS HBPIV®G $QURDIOHEZHDOWR DQG 3URGXFWLRQ
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