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5HIXODWRU\ +LHUDUFK\ &RQIOLFWYV DQG WKH 5F
%DX[LWH OLQLQJ ODQDJHPHQW LQ ,QGRQHVLD

1DQDBXBDUPIXKDPPDG $QGL<BEHSWKL BIGRRWQ®L]DO 3LNUL

"HSDUWPIXEWERLQLVWUDWLRQ )DFXOW\ Rl 6RFLDO DQG 3ROLWLFDO 6BdIHIDGMOGRUQLY LD/ LWDV ,V
'"HSDUWPHQW RI %XVLQHVV 'LJLWDO )DFXOW\ Rl (FRQRP L FDIWEX QICR@HWM 8QLYHUVLWDYV 3HQGL

$UWLFOH ,QIR $EVWUDFW

SHEHL$BGLO 7KLV VWXG\ DLPV WR DQDO\WH WKH UHJXODWRU\ KLHUD!
SHFHLYHG LQ 5HYX@MG PRH‘;LRQDO DXWRQRP\ UHJLPH LQ WKH FRQWH[W RI EDX[LW|
ZLWK D IRFXV RQ 7DQMXQJSLQDQJ &LW\ $OWKRXJIK Gl
$FFHSWHSWHPEHU JRYHUQPHQMNW MKULW\ WR PDQDJH QDWXUDO UHVRXUFH
3XEOLVKHG6ROWEHpEHU EHWZHHQ FHQWUDO DQG UHJLRQDO DXWKRULWLHV KDYH |
HQIRUFHPHQW DQG VXEVWDQWLDO HQYLURKWHKR®B/ DO GH.
DSSURDFK LQIRQPVHAWHEIXODWRU\ PRGHO WKADVHBVHDUFK
HQYLURQPHQWDO DVVHVVPHQWY LQFOXGLRUQEMX[LWH VH
‘2, MPH ZDWHU TXDOLW\ DQDO\VLY ZLWK D QRUPDWLYH DQDO\VLV

.H\ZRUGV SUDFWLFHV 7KH |IGRPLQDQEH YRHIDOURFHGXUDO OHJDO IU
VXEVWDQWLYH HQYLURQPHQWDO DFFRXQWDELOLW\ 5HJLF
SHIXODWRU\ KLHUDUFKl Gy HyYWRU LQWHUHVWY RIWHQ DW WKH H[SHQVH RI FRF
5HJLRQDO DXWRQRP\ UHHYWRUDWLRQ $GGLWLRQD/QOKW &D & HTXDRWZH G RFFIOHD FRRYQ \
(QYLUROPHOWDO JRYHBRIDHRPURFHVVHG EDX[LWH H[DFHUEDWLQJ HQYLURQPHQW
LOVLIJKWY E\ H[SRVLQJ WKH VWUXFWXUDO PLVDOLJQPHOQ\
HQYLURQPHQWDO UHVSRQVLEUOH®W XDRXGWMEQRPE R QHILAH]
XQGHUVFRUHV WKH XUJHQW QHHG IRU UHJXODWRU\ UHIR
PDQGDWRXQWU\ EDX[LWH SURFHVVLQJ SUIPRQLPR H[SRUW
UHFODPDWLRQ REOLJDWLRQV DW WHKHRQWIIRQONE UNSERU
SROLF\PDNHUV LQ GHVLJQLQYHOMRWE WD BOHRUPE FRIQ W K |
EDX[LWH PLQLQJ JRYHUQDQFH

,QGRQHVLD

,QWURGXFWLRQ

7KH PLQLQJ VHFWRU SOD\V DD LYW MUDIDF\U RZQ MDKRNF WRHIGQ LERPP X QLWL
VLIJQLILFDQW VRXUFH RI QDWLRQB® DLYF RBHWERQWW\LERELQJ
VXEVWDQWLDOO\ WRVERWHKYWQKHMSLQIRFDO HYLGHQFH VXJJHVWV W]
6LQFH WKH LPSOHPHQWDWLRQ RI PASKDHF W HRIR L@ IDXW RZRPFADUJHO\ D!
UHJLPBRQJVLGH D VHULHV Rl JEBNFHQWQBBLKDICRKIHQJHY LQFOXGL
SROLFRHYLQJ DFWLYLWLHV KDMHXGIDSMRUGHI®DPHZRUNY ZHDN ODZ
FRQVLGHUDEO\ DFURVV YDULRXY QG M\R@\H R IQF, RERIGHSMXR/QUHVHDUF
'"HVSLWH WKLV JURZWK PLQLQXDRYHGODO MHF NTRIOKHGIHG WKDW JR®
FRXQWU\ UHPDLQV IUDXJKW ZLWR® LAK DOVOWEHHFRUKH ®RH WKHVH LVVXHV
LQGXVWU\ VHUYHV DV DQ LPSRURMR@MHM YRR XGHVWQWDPARIDWLRQ S|
ORFDO JRYHUQPHQMWRSORKRHI DIVGIH/TXDWH RYHUVLIJKW@PHFKDQLVP\
RSSRUWXQLWLHV DQG LV RIWH G DOLWNFE MR HOIRRIQHWN DR PH G HILR Q D
DW HQKDQFLQJ FRPPXQLW\ ZHO | DH/W WK PHVURXEOLW K GRL HMRE XVW OHJD(
LQGLFDWH WKDW LWV VRFLRHFRQRPWHLYLH SRFW UM JKBWQ\ Rl PLQLQJ
UHJLRQV LV OLPLWHG ORUHRY HIJD ULDMLYRKGD\D RO \HFRQR JISARCHY HQWL Q J

i) &RUUHVSRQGIP@LM ¥ WEKRWPDQ #J& DD QDRRIP
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GHJUDGDWLROULPLQDWRUY\ @ UD FRVWHH) UHVXOWHG LQ XQN®GWDLH DEO
LQFOXGH KRULJRQWDO FRQIOLSWNFVEHEHWQDWHRPIOIER YRPHL NV KRU®
HQWUHSUHQHXUV DQG WKH VXRYRNQBQ Y1 URRMPAHXDL Q@ HRQVHUYDWL]
> @ DUH IUHTXHQWO\ LVVXHG ZLWK PLQLF
$OWKRXJK QXPHURXV VWXGLHYFHWWLH HH BLO/FUMG/LRQDU\ SRZHU
PLQLQJ LQ ,QGRQHVLD VLQFH EWKHL W) DFMWPHQIW HROYLURQPHQWDO
UHJLRQDO DXWRQRP\ LQWHUQDRWIRED D\ QHYHDNVKE RADMYLURQPHQ\
SUHGRPLQDQWO\ FRQFHQWUDWHIRRQ WRKH QDWW XUBK® VAMAQ ZBDWWHZDW
DQG PLQLQJ WHFK®@ RO RHFHQW \WWDPGDUGY 7KH UDSLG H[SDQVLRQ
WKH HFRQRPLF DQG HQYLURQPHQ@WOWWGLRIQWBLRYD RIKDV SODFHG U
PLQLQJ KDYH JDUQHUHG LQFUGDVERDO ®HAKERODDLOR QUWLIRKP WR ED
DWWHQWLRQ +RZHYHU VWXG L HWF RAQKRIPW FL QVOWHERWLIF VEWKEP SO R\PHQ W
SROLF\ DQDO\VLV ZLWBUWRIFKXKQWHQWUBWWRQ LQFUHDVHG WD[ UHYHQ
WKRVH H[DPLQLQJ ORFDO JRYRUQ@PBQW RYGUPHGKMWP HQWHUSULVH
VXSSRUWHG E\EDDMHERUPWRAHQFWFRODWLQJ HQYLURQPHQWDO FRVW)\
HFRORJLFOUHBDPP@ MW DUFH 7KLV JDSLEHUWIXWGNVEXLOGY XSRQ SULRU
GHVSLWH WKH HQDFWPHQW R /DM DIPXIREIHQI WKIH UROH RIVORH®O JRY
ZKLFK PDQGDWHY JUHDWHU UHJPRQID®J BHMSFRGML EQOUWKH LIRYHUQDQF
HQYLURQPHQWDO PDQDJHPHQW PLQLQJ LQ 7DQMXQJSLQDQJ DQG L\
7KLV VWXG\ DLPV WR DGGUHVVLREOW DDV EQDQDRNLQOGLQJIJV DUH L
WKH LPSOLFDWLRQV RI UHFHQW DAHDIXBQ MARW \DE R 0 KDOSREBMIBNRIMDINKHRIO/G H U
RQ ORFDO JRYHUQPHQW SHUIRUPW®ER DQIHMDGLEBRPPXQLWLHV $G
EDX[LWH PLQLQJ RQ %LQWDQ ,VOWEG\ RLWK \D DS BHW DEOGIBUD VVHVVPH
IRFXV RQ 7DQMXQJSLQDQJ &LW)\ KhHQWDPK\WKRYBDQLOVWERIX[LWH H[S(
PRUH WKDQLVODQGV LQ WKH SERQWH[®D ®E VG HBPQ VDR WKV K
3URYLQFH VSDQV DSSUR[LPDWHIHFHLYHMGP O DRIGVHG VFKRBDUO\ DW\
ORFDWHG EHWZHMQ ( PQG: f *HYDOXDWHV ZKHWKHU UHJLRQDO JRYF
f «1 $FFRUGLQJ WR GDWD IURR@KH BIRDGS®XWRQRP\ DUH FDSDE
/,3, WHDP WKH LVODQG LV ULFKXSHBYRWUPOEDKYIHWN HP\LQLQJ LQ DFF
LQFOXGLQJ EDX[LWHURQRWHRUMYGQYERSOHVY RI JRRG ORFDO JRYHUQ
DQGHVLWH 7DQMXGIALQ DO @WHNKMW XG\ DGYRFDWHV IRU WKH XUJF
6HQJJDUDQJ LM.VWHARFM)L]HG DVFRRMHHKHQVLYH QHZ OLQHUED /DZ W
,QGRQHVLDYV PRVW SURGXFWLNYHIXPDXYRWHFRQQIFWY EHWZHHQ FF
UHJLRQV OLQLQJ DFWLYLWLHV LIDXWKIRWDWHBWDE G RWRGXEWBIGFH D PR
WKURXJK GLUHFW H[WUDFWLRQ \PHWKIRGMD EFCCHVPIL® UQ JL\DH FMWAR U
DV D SULPDU\ LQGXVWU\ ZLWKRXW UHF\FOLQJ SURFHVVHYV
$V &DUHORV $QSU@BMW HWPID®LQJODWHULDOV DQG OHWKRGYV
LQKHUHQWO\ OLPLWHG E\ ORFDWLR(QN)WS\ISH-HG BYDBQWLW\ DQG
PDWHULDO TXDOLW\ :LWKRXW su L
H[WUDFWLYH DFWLYLWLHV FD %/ W{& tRe ﬁ;,(gl\jv\HgR,L:%
HQYLURQPHQWDO FRQVHTXHQF o%B Jl!ﬁ DOG .DF
SRRU ZDVWH PD@JHPHQW

IRFDO JRYHUQPHQW VXSHUYL\@E‘EQ oJ bQQ%vﬁﬂgL\lv\?J 5H VXUURXQGL

UROH LQ PLWLIJDWLQJ HQYLURQR} Péﬁl};'(fm%xov}

IURP PLQLQJ DFWLYLWLHV 7KH
PLQLQJ SHUPLWYV LV D FHQWL+ ly IDZ%WD§OG+3E
VXSHUYLVRU\ IXQFWLRQ SDUW Ig \é EﬁOH PHWDO
GHFHQWUDO:LYIBIWQIQFFHIWKURXJ

RI DQG LWV VXFFHVVRU GXFWHG DW WKH 6XFRILQC

7TKHVH UHIRUPYV JUDQWHG VXE % %?Y%?LL}[QDQJ )LI>

HD LQFO X
QDWXUDO UHVRXUFH PDQDJH \@é ]S_| Q
FWLF

JRYHUQPHQWY +RZHYHU LQ SU LV V I FKLfZ)RVVV WHKH VHO
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N

“urN

JLIXUH 6WXG\ DUHD PDS RI 7DQMXQJSLQDQJ &LW\

6DPSOLQJ SURFHGXUH

%DX[LWH ZDVWH VDPSOHYV ZHUH6IPI-'\P(§CS)I-I'I'IQ\RII-TERIQJRP
PLQLQJ VLWHV LQ 7DQMXQJSLQDQJIKH WL VIMUAHPHIQWWORQIEG LQ WKLV

WR DVVHVV ZDVWHZDWHU DQG VRKOWSHR/OOHUN LR PHHY WO BIR WHH P SH UL
VDPSOHUV ZHUH XVHG WR REWDUBQVIPSOR® $WRP 6HFFKL GLVN IR
PXOWLSOH ORFDWLRQV LQFOXGAIWHMKBEULDKWQHBY YWU7LE PHWHU T
.DPSXQJ %XWMKHD®RIQWDQ %X\X DADHES OHKISRKHVHUYDWLRQ DHUDWLRQ
VHUYHG DV D FRPSDULVRQ VLWHR WHO@H V D ERQE REZDXBFQENO\VLY 0LOOL
DQDO\]HG DW WKH &ODVV , (QY LUWRWPHD \§ D OHRY VB WPHQW SXPS GLV!
7HFKQLFDO &HQWHU %7./ RYHQ D GHVLFFDWRU DQ DQDO\WLFE
7KH VDPSOLQJ SURFHGXUHV |PDOQ®RINGY,QBROSHNEWQRSKRWRPHWHU
1IDWLRQDO 6WDQGDUGV 61, IRUSKRWSKRWDWHUPHRYBHARHRYY DQG
LQ VXUIDFH ZDWHU DQG VHDZDWHMEN RASIHW L R DUSHFEMLY RS K RWWRPHWH U
DQG 61, DV ZHO & PYFHRWHIDWLRQV
TXDOLW\ WHVWLQJ VWDQGDUGV 61, ,Q
VLWX PHDOAMUHBQFOXGHG WHPSHUBIWPSLH QB OHWKRG

GLVVROYHG R[\JHQ = "2 ~WRWDO eﬁj-PVchfeLCbYJHED\\/RFCbLLﬁ{VLHG RXW LQ DF
7'6 ZDWHU GHSWK DQG EULJKWQHVV RU ZKLEK

DQDO\VHV HQFRPSDVVHG WRWRQRYXYFHRR SGBBQEFHVG SURFHGXUF
766 ~ ELRORJLFDO RI\JHQ GHARRG, MADoiw\ LQ ULYHU EDVLQ |
FKHPLFDO RI\VJHQ GHPDQG &2 Qb d)BWH vI4y/ viowLbo WR HQVXU

SKEKDWH 32y DQG LURQ )H LQRKRPLESNN VE BHIOFMN O\ DIIH
61, YDOLGLW\ RI WKH DQDO\WLFDO UHVXC

SUHVHQWHG LQ 7DEOH
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7DEOH SRVW %DX[LWH OLQH :DWHU 4XDOLW\
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4XDOLW\ VWDQGDUGY DUH EDVHG RQ ,OQGRQHVLI
6RXUMPWD FRPSLOHG E\ WKH DXWKRU

5HIXODWRU\ +LHUDUFK\ DQBDOL@SQRYBDODGPLQLVWUDWLYH HIILFL
SHIRUP PDUJLQDOL]LQJ ORFDO VWDNHKROGHL

7KLV VWXG\ FULWLFDOO\ H[DP{'}TEP%F@\LWHSHJQSBM%QPHQWDO PR

KLHUDUFK\ ZLWKLQ ,QGRQHVLDT H PLQLQJ VHFWRU
ZLWK SDUWLFXODU HPSKDVLV R Y.RQ,Y.
JRYHUQDQFH G\QDPLFV UHvxow&ﬁaﬁéﬁﬁﬁFﬁgﬁgﬁﬁbBQe LWV LPS
DOG LOVWLWXWLRQDO UHIRUPV ST BHFHGW LIDWLRQ HUD
LQDXJXUDWHEGLRE\ / RI LOLWIZBEOW\ VWXG\ DOVR LOQWHUURJE
FRQIHUUHG EURDG DXWKRULWSHNXBRQRQHILPWLRQ RI UHJLRQDO
JRYHUQPHQWY WR PDQDJH QDRWXUDIDQBHVRKUEFDINLWH PLQLQJ ZI
+RZHYHU VXEVHTXHQW PRVWOBWXYHRGKDWYHVPSOHPHQWDWLRQ LG
QRWDEO\ /DZ 1R RI DQG /DZ&LRV\ &®WLOL]JLQJ D FDVH VWXG\ PHYV
RQ -RE & KHDDYWLRIQ QL AH@WQ WA LYMEHDUFK H[SORUHV HWWRH QRNIVQ W XV
PQLQJ JRYHUQDQFH E\ WUDQVIHBYHY D MNHQ VO FEIQQWH YIODWLQJI H[WUD
DQG RYHUVLJKW IXQFWLRQV EH¥MNO X\ORVHWVKWKHHQWUBGWLYHQHVV L
JRYHUQPHQW LQWHUHVWYVY ZLWK HQYLURQPHQWDO S
7KLV UHVHDUFK HPSOBMUDDO QRWPDWR®RABHFWLRQ PHWKRGV LQFO
DSSURDFK WR DVVHVV WKH LPSDQPDWIREDM REONKEWHUNDWLRQV DQ
IRFXVLQJ RQ WKH MXULGLFDO RMWDCAWRBEHGW GEMMEZHIHZYV ZLWK UHJ
FHQWUDOL]HG DXWKRULW\ DQGDQKJURIQEODBRWR @RRIRFHQV 7KH VWXC
HQIRUFLQJ HQYLURQPHQWDO D FIERXIQW V&L 8 L WD @$ GINER RUNXH WKDW
WKHVH OHJD® HJIBIIRWIPAQ EE WR Y WIUHHD POHHQWUDOL]DWLRQ KDV RSt
PLQHUDO UHVRXUFH JRYHUQDQBHJBRE@FLUHBE XFHHY -OKRFHDO PDQDJHPHQW
UHJXODWRU\ IUDJPHQWDWLRQ@UHDWHKI®\ RSKSRUWXQLWLHV IRU UH.
XQLQWHQWLRQDOO\ H[DFHUEDWAGQLVWQYDWILW KXW LRIQUHHNW. QRQ D
DPELJXLWLHY DQG GLPLQLVKHEHKXH RKDS $EI0LW BRQG®OOY F R D HDWD
UHJLRQDO JRYHUQPHQWY WR GHHDOLYBUMNERDORQLEDIOWKKBENIKRQDO
RYHUVLJKW DU\ VIFK@W U L E X W L RRRQ VWX AKX WV R @D\ BQ JPRIQ DQ PMAW G L W
3XMLDVWEWILIKOLIKW WKH HWRWLWEB VRRYHUDUFKLQJ FRQWURO RY|
GHFHQWUDOL]HG FRQWURO XQOGHUX@WHQFXQUMQWPHIHNBO JRYHUQD
IUDPHZRUN ZKLOH >1BWYRSRWMDFFEXQWDELOLW)\
FRRSHUDWLYH JRYHUQDQFH PRGBKWOVLQGRQJIJVUUBYHDO WKDW UHJLR
UHJXODWRU\ GLVVRQDQFH EHWZHHDXORQRWIOR QH@F B B GWIHRIF VOV U X FW X U |
DFWRUYV FRQVWUDLQWY LQ HQIRUFLQJ VXVV
7KHVH ILQGLQJV XQGHUVFRUH SWKOH WUBHQWHWVSHELURQ M ZKHQ VXEM
FRKHUHQW UHJXODWRU\ [UDPHZRONG WK B WRIRLW FIUHDWWXW OH IDRO L V V X H
FODULW\ UREXVW HQYLURQPHOQKWVH @DUMPYBNVEYLWDREBO TXHVWLRQ
SULQFLSOHV RI HTXLWDEOH UHVRXOB Q FHR YAHHUODHH® ORIF® GLVFUHW
WKH FXUGRR® WHERQILIJXUDWLRRYRUDXIKKR UL\ WKH SXUVXLW RI F
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UHVSRQVLEOH DQG VRFLDOO\ HRYXHWYHOHOREDRG FR®PXQLWLHYV IU
JRYHUQDQFH VXEVWDQWLDO DGYHUVH HIIHFWYV [
GHJUDGNWHRRQDY ZDWHU DLU DQC

'DWD DOQDOWHWDWLQJ .DIJDQRFR@QWOCPICQDWXRYY WUDGLWLRQDO OL
LQ DQ . QWHUGLVFLSOLQDU\ )UDFRZRWUNLEXWHYVY WR WKH HURVLRQ RI

7KLY VWXG\ DGRSWV DQ LQWH V¥ QSWXKEHOEIEVX
LOWHJIJUDWLQJ HQYLURQPHQWD

PHFKDQLW@WPY GRLQJ VR LW GUDZ
> @RGHO RI DGYHUVDULDO OHJB&

XVHIXO OHQV IRU DQDO\]LQJ gg%(;

E\W V
SHp L f% \ L
SROLF\ DQG OHJDO DQDO\VLV W @ &E H B%/ % ﬁ/VE%EHQV FKRDpr
PLQLQJ SHUPLWY DQG WKH HIIH ; R Wi LD ERWK FHO\

L

FRPSOH[LW\ DQG LQVWLWXWLR
SROLF\ LPSOHPHQWDWLRQ
$GYHUVDULDO OHJDOLVP UHIH;gl/

A
H
é@k]/ %g@; I?/XEVWDQWLDO
SEal DS uaiiapiol

¥
£
Y\l/—tgv D, OSE B \ FRQFHQW
FKDUDFWHUL]JHG E\ ULJLG UHJ; RQ2 Y G WLFXODUO\
IRUPDOLW\ DQG FRQWHQWLRXV r%rﬂ(% U% EOXILWH H[W
RIWHQ UHVXOWLQJ LQ GHoD\v [l - HaD H } RULHQWHC
DQG GLPLQLVKHG DGPLQLVWUDY) JHRQ khB
WKH ,Q @RERHQMWBE[W WKLV PRGHO
WKH SHUVLVWHQW WHQVLRQV EH
GHFHQWUDOL]HG JRYHUQDQFH
FHQWUDOL]HG UHJXODWRU\ FRQ
HQYLURQPHQWDO DQG PLQLQJ V
%\ DSSO\LQJ WKLV IUDPHZR
LOOXVWUDWHY KRZ LQFRQVLYV
KLHUDRRPABLQHG ZLWK LQDGHTXDW
EHWZHHQ FHQWUD O Xo0QuaH UPIQRQW K
HQIRUFHPHQW RI HQYLURQPHQ
EURDGHU JRDOV RI VXVWDLQ
ORUHRYHU UHFHQW DGYDQFHP
PLQLQJ SUDFWLFHV DGYRFDWH H

FULWHULDPOOGENHRALNVLRODDPHZRUNYV

IDFLOLWDW RS PIRIJHQVAR'H DQG R H(g QHV VLIQLILFDQW HQYL!
VHQVLWLYH DVVHVVPHQWV@RI lE_ ¥ \/3( 'F_'vg URFHVV W\SLFDOO\
%XLOGLQJ RQ WKHVH LQVLJIKW LQ \c';\ HREK HUV WR Uk
H[SORUH KRZ PLQLQJ UHJXODWL HQ VWULSS
ZLWK VXVWDLQDELOLW\ REMHFWLVRHES U%%IV - &S] ¢ B DFBLHU

G YLD GXPS W
ORFDO JRYHUQDQFH SXEOLF URDGV WKDW SDVV GLUHFWC

RWHQWLDO

e _
%&E&}%g T Bhvv LHVEQ:PQBV?“V’VY
BLEEFy w%&éég

gH | OG VDI
D VXFK
LS W
\NW%%(YH ERXQGDULHV RI 7C
UQ RI XC
M&é@ %ﬁf@ﬂ%@ﬁmv

CPPVERiG RI K\GUDWHG T

F LFDO UDZ

v
M gV

s B L DQG XOWL

%o \ :50 HUWKXWR FH V'

H )EV | WDO WR JOJ
LQDQW [\}\D/

W\)VLRQ PHWKRG

EHVXOW YV SRSXODWHG DUHDV
&XUUHQW FRQGLWLRQV RI ED HWWBQ%V%JR'LX%{LOODJHV VLWXDW
QGRQHVLD WUDQVSRY REMHD/UO\ 6HQJJDUDQJ

DQG ODGRXYH UHSRUWHG ZLGHVSUH
7KH PLQLQJ VHFWRU UHPDLQVSRORGHMWILE® DISHPRWPYIRKRPHY DQG D
HFRQRPLF GHYHORSPHQW LQ POR\FREGWWOBWLPRYHPHQW RI XQFR
FRXQWULHYV LQFOXGLQJ , QGRRUYWURJ UBODYEHOXHWH UHVXOWYV LQ V
JHQHUDWHG IURP PLQLQJ HI[SGRHWINW FKQ DMROAW UFIR-EGWVHLEXWLQJ WR
VLIQLILFDQWO\ WR QDWLRQDODBOGFRMH QD @G U VWERIOR\B\R SXPPOWL R \
HPSOR\PHQW DFURW @RZHRXW WY MUK QDOO\ VRLO VSLOODJH IU
PLQLQJ DFWLYLWLHV DUH DOVRYHKR¥Y¥BAOV DVYRFXPOWE\ ZIFNBRIV GUD
VHYHUH HFRORJLFDO FRQVHTXHEHWEDWLQBOPORAGE ULVNV GXULQJ

GHIRUHVWDWLRQ ODQG GHJWDGRWLRQ DQG WKH
FRQWDPLQDWLRQ R @DWXUDO UHVRYIUWRIYPHQWDO GHJUDGDWLRQ U
EDX[LWH PLQLQJ LV QRW OLPLWHG W
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2QJRLQJ GHIRUHVWDWURRKWR CHURV\HM\U ERRMV HVK XV IDU IDLOHG WR
UHGXFHV QDWXUDO ZDWHU UHWHRRMLRIQ FDQ FEHDIVOINHYV X KHVAH L QLW LE
UXQRII DQG FRQWULEXWHV WRUWIRU FBRQUADPEX®IMLGQLRI DUHDV VX]
FRDVWDO >Z@WHWVXHUPHQ DORQXWWEKHQW F\F® NQID DI KMPKH WHR T QL
7DQMXQJSLQDQJ FRDVWOLRS UHSHRIHWW DVELKBRESDGBEOMXH UHKDELOLW
WR LQ ILVK FDWFK YROXPH DWWRSEERKWRQIRWHMW WRRV\VWHPV DIIH
EDX[LWH VHGLPHQWDWLRQ WKDWLGUQYHWYD YV E HFRRPHD D/ RN HQW S
DZD\ IURP QHDUVKRUH KDELWDWARZYBUHDYQBGRRXHUVDAWL FXUUHQW
(QDP IUXLW WUHHV DQG FURSVVKDWHVHEUIWKY UHIEP BX® WRVDOLJQHG Z
H[SRVXUH WR EDX[LWH WDLOILEHMWW 'SWSEWIHFHWKBQIE VKRZ OLPLW
HVFDODWLQORE®SDARYHUQPHQW FLHEEREEHVDQG LQQRYDWLYH U}
KDYH EHHQ ODUJHO\ LQHIITHFWLWHHFKQL®@XHV

SHKDELOLWDWKR® BWVMRUMIRUHVWDWLRQ
SURJUDPV LQLWLDWHG E\ WKH 7DQMXQJSLQDQJ PXQLFLSDO

B e T ¥ :
J)LIXUH ([WHQW RI HQYLURQPHQWDO GHJUDGDWLRQ UHVXOWLQJ IURP

$V VKRZQ LQ WKH PLQLQJ JRQLEORPPXSRIZQEDBXOIDMIGY ZKHUH PLQLQJ
RSHUDWIREVERWK ODUJH DQG VPBIDQFBUSRUDWRRQYWKH LVVXDQFH RI
DUH GLVWULEXWHG DFURVYV PRODYBUDRRB ODQVARD@EHVH H[FDYDW
ORFDWLRQV :LWKRXW LPPHG L IDED QLERMQHHEY HIOHDLYR@ J WKHKLQG EDUUF
FRQWLQXHG H[SORLWDWLRQ RIGM\KMY R\HG CDRUBWHEXIONDDOWDED S O
HFRV\WWHPV FRXOG OHDG WR WK HKU LHQWIH @\ X D K HFE. RFRDADDCRH/GIWREHD Y[R W H
GLVDSSHD@®HAHODQG XVHG IREBRRPQLE HDUO\ D VXUJH LQ HFRQ
FRQVLVWV RI ERMRQBRYHURPHOITRQ HREVHUYHG S5HVLGHQWYV HQJDJF
DQG SDUFHOV OHDVHG GLUHFWOXSSRBWOBRDBVUHVRBHIURWLGLQJ FD
(FRQRPLF SUHVVXUHV KDYH FRASHQOHAIQPODWUXFNV DQG RSHUD!
UHVLGHQWY WR UHQW RXW WKMDWLRQ®BUWHRG \AMUGELVYNVRPH ZRUNH!
FRPSDQLHV 8QIRUWXQDWHO\ VRFHWRI, WKH PRYGOLRAYDSISUR[LPDWHO\
HQPLURQPHQWDO GHJUDGDWLRQSHD YR RWKXYSOBHHBHP SOR\PHQW JH(
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LQFRPH RSSRUWXQLWLHV IRU DZRDOHH VHGEPFMWHR I DNKIRRG FRQGLW
ORFDO SRSXODWLRQ LQFOXGLQRGRWV IPKDRQV W RURDMMIWABRINWH Y EHW
VXUYH\LQJ DGPLQLVWUDWLRQ BRGVILEHDGHGXSH)DMW LRQUXIIHVWLQJ
‘KLOH WKH HFRQRPLF EHQHILW\P RD LEPHQWH PKBUED W VFROBY EHW:
DUH HYLGHQW WKH DVVRFLDWHBEG HQ Y OWRQPER® DOZIOHIEH ZDWHU |
VRFLDO FRVWV GHPDQG XUJHQWKUSIROLHQHDGW $/QG\Q WRNEH FFHQRE D WL\
'LWKRXW ULJRURXV UHJXODWLRARRWKHL QGIRFDWIRY RILIJQKILFDQW
VXVWDLQDEOH SUDFWLFHV DQGHWK® RUREO BPGIINWD\S DRVQ RQ D
UREXVW IUDPR®RUNFIORU UHHFKDEL O LWKBIW I8BR®, WKM KRG XVHG LQ WKL\
OR®HUP YLDELOLW\ Rl EDX[LWHDRUQHQDWAY,QBRQMVEDOH HQYLURQPH
UHPDLQV FULWLFDOO\ DW ULVN XVLQJ VWUXFWXUHG VFRULQJ WR SUR
VFRUH 7KLV W\SH RI SDUDPHWHU
'DWHU &RQGLWLRQ $QDO\WLWRQVLVWHQW ZIDVYDIKQ WW\W B W MHP DSSUR

(QVXULQJ ZDWHU TXDOLW\ IR UL XYqétgigﬁ 5%%@?0)@980\ e
LV SDUDPRXQW SDUWLFXODUO\P \b LVF OVEX;R HYDOXDV
P
A H
D

VRXUFHVY QRWDEO\ WKH &DUDQ
UbLVLQJ VHULRXV HFRORJLFD
REVHUYDWLRQV DQG ODERUDW
HOHYDWHG VHGLPHQWDWLRQ o
SULPDULO\ GXH WR VRLO HURVL
RSHUDWLRQV ,QFUHDVHG V H
WXUELGLW\ UHGXFLQJ OLJKW S
LPSDFWLQJ DTXDWLF HFRV\VWHE’
IXUWKHU H[DFHUEDWHG GXULQ ‘ ng,l
OHDGLQDOWRZWHK ULYHUEHGV D IB &
E\)(

PLQLQJ DPWRRLWREMXQJISLQDQJ ,
11\ '"HOSKL )ROF
PLQLQJ KDV VLJQLILFDQWO\ DTI v BI Ry LIV H I UD W H
H K I1X]]\ ORJLF
H

V DWH Rl D VWU.

Y SI'\)(DQWLILH\/

iwﬁsﬁvmv
i ;@% sy
(VLRI vwuews
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[
ULVN RI IORRGLQJ 6HGLPHQW

@%&F%ﬁvULVNV DQ
ILVK JLOOV DQG KLQGHU SKRWRW) >i%; LQ PLQLQ
SODQWV XOWLPDWHO\ GLVUXSWIQJ \%5 ERO ERORREN Uy vxEk

DJEDSVWM&E%VEEt’Dchm;%Ev'vEH"YJ“4% RUBL L) WEWDO VXV SHO
ZDV DSSOLHG 7KH &:4, RIIHUV &P FRQFHQWUDWLRQ!
HYDOXDWLRQ E\ DJJUHJDWLQJ {; & ”TA;{ 'ﬂLU VDPSOH
SDUDPHWHUV LQWR D VLQJOH © L§ L‘Q\ h( f;% OLWQ\J S’VLV\QQI\?/F
FDOFXODWLRQ ®HYWHKR G\ DK HR XD I KHVH 1LOGLOJV LOGLE
&RXQFLO RI OLQLVWHUV RI WKH l(_% ﬁﬂ %R’W D%gbd_t SRWHOWLDO “KH
LQYROYHV WKUHH NH\ IDFWRUV .
FRPPXQLWLHY WKDW UHOX @Q WKHVH |
6FRSH ) WKH SHUFHQWDJH RLEZBDWHPHWDOWVWMYXFK DV DOXPLQLXP
YDULDEOHV WKDW IDLO WR PHHMYWHREKRRW R Y\ DVVRFLDWHG ZLWK ED)
JUHTXHQF\ ) WKH SHUFHQWBRV iR D@GLWLARDDO HQYLURQPHQWDO
WHVWV WKDW GR QRW PHHW ZDWWNVTXBDL®!DWD FAIDYGWUDQVSRUW
DQG ULYHUV FRQWDPLQDWLQJ VXUIDFH Z
$PSOLWXGH ) WKH H[WHQW WRUKREkDWs N EWIWyPDV VHWWOH RC
YDOXHV GHYLDWH IURP WKH REMR®SW EHY ZDVKHG LQWR ZDWHU  ERC
FROWULEXW WRUSIROEXWMWKH EDX
7KH &4, LV WKHQ FDOFXODWHG i\ QI WKk FIWRXOPRGXFHV ZDVWH F
ASE(CE(F PHWDOV ZKLFK FDQ LQILOWUDWH Q
LsrrFF - G IDERUDWRU\  WHVWV  UHYHDOHG
syut FRQFHQWUDWLRQV RI PJ/ DQG
7KH &:4, JHQHUDWHY D VFRUH UDRIQBY IDRPOHFWHG IURP UHVLGH(
ZKLFK LV WKHQ FODVVLILHGPL@WBWHY HHTKB G WdIvWKH PJ/ OL

FDWHJRULHV % VBRUGHRWY ([FHOOROQWMVLDTV OLQLVWW@ 7RLV +HDOW K
ZDWHU TXDOLW\ ZLWK YLUWXDG®GBRWRPHRRORRFDORVHVNVLIQLILFDC
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HVSHFLDOO\ ZKHQ GULQNLQJ ZDW® UDGRXWHVHAL QU W XFRWFRPSOH[ HQ
DGHTXDWHO\ SURWHFWHG FRQVHTXHBF¥FHRXV VWXGLHV KDYH GHP
7KH EDX[LWH ZDVKLQJ SURFHVWKH YROXHVRAUKWHKKOW XUHG DVVHVVF
WKH RUH WR UHPRYH LPSXULW(®YLDRGPNMRUADDQJPSVFWE\$VVHVVPHQ\
SDUWLFOH VL]H 7KLV SURFHVVDWH@HKBVAYVKHDWX @ \E® GXNLKREQL HW
WKDW FDQ EH DEVRUEHG E\ DTX®S\WIFH GSOPIIRMIAH D QIEQ DOLWLY LQ |
HQWHU WKH KXPDQ IRRG FKDLQPLQVN®IWDR SOHGRURPPRUH V\VWHPDW
ULYHUV QH DD W IKPLYH \DKR ZQ D U \EHDQ/LHG OLHPYSHOWP HQW DW L R Q
UDQJLQJ IURP W R —J NJ HFHOKELQUKRZWKWKH SHUFHQWDJH C
QDWLRQDO DQG LQWHUQBDWLR QBQ Y. IJIMYWP HY WDV KR®SIEAWY IURP P L(
YXUWKHUPRUH WKH GLVSRVDO RUJEDXKJIKWH QZJD WKHI LSOMHR DOHQFH R
PDULQH HQYLURQPHQWY WKUHDWRQ® XVRIDR/QV D® HFHROWO VDWHRNKHLU SRW
LQFOXGLQJ PDQJURYHV DQG FRRIWBXBEAIWHDDKHUBBG HFRV\VWHPV
LPSDFWLQJHFRIQ RRIEHZIPO R OREDGLQJIV G UHNSRUKWMH S8 6 (QYLURQPHC
FRPPXQLWLHYV &RQWDPLQDWHG3VRMOHF\WDRQDIIVWRMIIHFW UHLQIRUFH
DIJULFXOWXEWDRQURV KHDY\ PHWIRBW VEFK DREXVW DQG FRPSUHK
DUVHQLF DQG OHDG DFFXPXODWHWKRGRBBYLBYGOGVBRRYEBGUHVV WKH

OR®YHUP KHDOWK KD]DUGV QDWXUH RODHROOMBG ULVNYV
7TDEOH (QYLURQPHQWDO LPSDFW GLVWULEXWLRQ DFURVV PL
,PSDFW 3HU FHOW R

6XUIDFH :DWI
*URXQGZDWt

6RLO 3F

+XPDQ 4

'DPDJH WR )OR

$LU SR
6RXUFH 86 (3% $GGLWLRQDO ILHOG REVHUYDWL

0LQLQJ RSHUDWLRQV QRW RQ QGL()%‘[]C/WﬁDPUL\

HQYLURQPHQWDO SUHVVXUHV E EﬁQva oG
VRELDO UDPLILFDWLRQV $V D T HVWLOS F
JPSDFW $VVHVVPHQWYV (,$V g
PXVW IXOILO WZR BPU@WLFDO RE \MW )LJXUH

7R HQVXUH WKDW HQYLURQPHQWDOO IMRFQD G HDAG BWDREYKSQDO\VLV
UHODWHG FRVWV DUH WKRURXJKO| FRQVLGHUHG LQ

DVVHVVLQJ WKH HFRQRPLF YLDEKHLWQ F%E%Qgﬁ R1 /DZ 1R RI
SURMHFWYVY DQG LQ VHOHFWLQHDIPRGDE Op 5RH AW PDUNHG D S
GHYHORSPHQW RSWLRQV DQG ,QGRQHVLDYV GHFHQWUDOL]DWLRQ SF

7R JXDUDQWHH WKDW FRQW%% 33'%/ HmHL?/\;JVLQSFULI-IS(?HHFVHS{/;T
PRQLWRULQJ DQG PLWLJDWL PR :
HITHFWLYHO\ LOQWHJUDWHG LQ SRV & UG H ﬁ\'?%'ﬁ"' UDWLRQ /D.:

LPSOHPHQWDWLRQ DQG PLQH FthW%lB M'VHJ wﬁ (G DXWRQRP\ IRU
FLS OLWLHV JUDQWLQJ WKHP
7KH FRQVHTXHQFHV RI LQDGHT Hy i |LI W\/Q) OhQG PDQDJIH J
LPSDFW DVVHVVPHQWYV DQG WKELR,FK\L U R kHUFL\Q; YRWLRQV
PRQLWRULQJ PHFKDQLVPV DUH OF\HF FGHQH‘?UDOL]DWLRQ}
YLVLEOH HFRORJLFDO GHJUDGDW Vb FB RS Wik R®W LUVJRYHUQDC

FOHDUO\ LOOXVWUDWHG LQ WKtk 9/ % @ BLY UWLR)QWIU@%O%FHPHC
GHJUDGHG P QA® WKRH 7DQMXQJSLQPQJIpz 1R IROORZHG E\ |
GHIRUHVWDWLRQ PDS )LIXUH poZfeifi QR URH BFHRY R RQ OL

DSSHDU EDUUHQ DQG GFFJIR/GIREJIBI‘I%LI—hCDO7é<LI-b 55 DHRPBRG OWRUBY WKH OLQ
JRQHV RQ WKH P D SIRUGIE MW DMUHDR G 1 | | UHVWUXEWXUHG WKH FRQ

KLJKOLJKWLQJ UHJLRQV WKDW/\VW?#H +RREVIVYRRKHVH oHIDO wute
VLIQLILFDQW ODQG FRYHU FKDQJHHO  ZLWKRXW FKDOOHQJHV

LOWHUSUHWDWLRQV RI OLFHQVLQJ D’

§
g
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DQG LQFRQVLVWHQW UHJXODWLR QWD EDRG SHIMV H Q WW LWKKKV GR §DWOLRQ F
FRRUGLQDWLRQ KDYH OHG WR ZEGM\ZSHHHD 6 FRWQUD\OL PQ@ ® QIAHILRQDO J
LQHIILFLHQFLHV LQ PI@LQJ JRYMWMDQFH OLQHUED /DZ ZLWKLQ WKHI

IUDPHZRUN Rl VWDWH FRQWURO RYHU

kadod kisid e 2ee Vou 20w a1 V04 2090 .
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Rinws Archipelugo
Repeney

s
xxs

o

J)LIXUH 6SDWLDO GLVWULEXWR BIVRVHGEH OROUHY W® G DIQMX QRFL QD QJ

J)LIXUHQYLURQPHQWDO LPSDFWV RI EDX[LWH ZDVKLQJ ZDVWH RQ ORFDO K\

7TDEOH 'LYLVLRQ RI DXWKRULW\ EHWZHHQ FHQWUDO DQG URDQRQRO JRYHU!
ZLWKLQ WKH IUDPHZRUN RI VWDWH FROQWURO

$FEV )XQF) /HJD O

5HIXODWLRQ $UW

BURYLQFLDO $GPLOQLVWUDWLYHS$F $UW E

*RYHUQPHQW ODQDJH EHKHHI $UW $UW *RY |
6XSHUYLVLRQ WRH $UW E
5HIXODWLRQ $UW

'LVWULFW &LVWGPLOQLVWUDWLYHSFWLROWEHVVWEXXUVGDDG

*RYHUQPHQW O0DQDJHFEHEWHUVGDDG $UW $UW *RY 5HJ 1R

6XSHUYLVLRQ WRH $UW
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6RXUFH 3URFHVVHG E\ WKH DXWIQBBHZRUN DQG RIIHUV PLQLPDO UF

7KH HODFWPHOW RI /DZ 1R JLR ORJLFDO FDUU\LQJSESE
D SLYRWDO WUDQVLWLRQ LQ Q LWDE(
SROLF\ JUDQWLQJ GLVWULFWV IlUs_] UDWLRQ
DXWKRULW\ WR PDQDJH JRYH /D UKL WY KT
LQGHSHQGHQWO\ 7KLV WUDQVI o . \5 %%IIHFWHG
LPSOLFDWLRBYV JRRHU@D QFH ' DEVRORH R
UHVRXUFHV LQFOXGLQJ WKH FWHU MVLQJ JeH R
VXEVHTXHQW DGRSWLRQ RI /DZ[ Q o e WR LQFRQVI
OLQHUDO DQG &RDO O0LQLQJ ! LA
LQWURGXFHG PDMRU FKDQJHV HZRUN o
fRZHYHU WKH ODZYV VWUXFW \/G\)R e N B
SURYLDEGDELVWULFW FLW\ JRYH -

ZLWK IRXU RXW RI ILYH FRUH JR
UHODWHG WR PLQLQJ JRYHUQDQ
$ FORVHU UHDGLQJ RI WKH 0

»
.‘\
D,Z WKH UHVSE
D UHk/L@:f%%DWLRQ W R
Vt?%%/ LV PHFKDQLVP DO
%}% WFRPH
5t \ﬁgéj(\?\ URDFK

UHIOHFW WKH H[WHQW RI DXWK § g2 WhWv vsowl

OHJLVODWLRQ $UWLFOHYV
HQFRPSDVY QRW RQO\ DGPLQLYV G’V\y drlé\éHDctf\'/*VVXSgW F
IXOFWLRQV EXW DOVRPDNUQLI o

SRZHUV ZKLFK DUH HVVHQW é |=

JRYHUQDQBHIKW RI WKH &RQVW
LQWHUSUHWDWLRQ RI 3WKH VWBH
ZRXOG EH FRQFHSWDXWBOR B RIXM
UHYLVLRQV RI WKH ODZ WR

FPHLQVY‘{HQ/V\(’&? gey UDWKHU WKD¢
PDQDJHPEOM®DVWHUWR PLQLP QYL DO VWHZDUG
PLVLQWHUSUHWDWLRQ DQG UH

QLYW LDOO\ HP
DX(\SVKSITJUDLFV\\//V\LFH WKH PDQDJHPH E\E VLS’%[DbQ hg\géwémmng%ﬁjvaﬂ%
LQ ,QGRQHVLD FRQWLQXHV %:}H’ﬁ gg} \PL%/@ I%\/\PQDQFH

"KDOOHQIHY TKH WUDQVLWLRO IURAUPE LR o R
WR WKH OLQHUED /DZ IDLOHG 860 pHZ 0LeLeY sHIXO!

SDUDGLJP VKLIW VXIILFLHQW WRDBGRUHWRY VWRQPWRHDDO DQG &REL
ZHDNQHVVHV LQSORWKRXJBQFKH LV ODQFUHDVLQJO\ UHJDUGHG DV F
LOWURGXFHG PDOGODWBVSIRRFMNDODQX@XIILFLHQW IRU DGGUHVVLQJ WKH
VXFK DV WKH FRQVWUMFWLEQQRRYIPUHROQWPHOWBIOR @RPE FVRKDR OHQJHYV
DGHTXDWHO\ FRQVQGIHU GHSRYWARQ@M PSRUDUVHVRIXUHFBDOJIJRYHUQDQHF
UHJLRQDO GLVSDULWLHV LQ PL@ODWKRGIKDWWH X MWIRBWMOBBKRHG VHYL
QROQHQHZDEOH DQG IXRMWHUHNKBUERNMKYW HVYLYH HOHPHQWY LW VWLOO
PDQDJHPHQW JXLGHG E\ MXVWLEHSWK XGHHOEGHG DRR\ADH HW/O BWHM M QNQ
OR®WHUP VXVWDLQDELOLW\ SHUXWHKEWLGHPIMX®EW 'URAVQJ RQ DQ H[W
EH\RQG LQYHVWPHQW PHWULFV IDFRPG HRUHA LUKV HDRKBEKQDKPG FULWLFDO
JDLQV IROORZLQJ NH\ FRORERBVIRIG WIRR QXL B Uik

&ULWLFDOO\ WKH OLQHUED /NWEHIDRORX¥YBWURQ LRI DRBRHMIRYPHG |
LQFRUSRUDWLQJ WKH WKUHH IX®@GQPAQDWD? SFIDE®HUVVVKRIRRG FRQFL\
JRYHUQDQFH WUDQVSDUHQF\ WE&DBUWLHIBOWLRQYLWRYXEPHQWDO DQ
DFFRXQWDELOLW\ , W LQDGHAKQWHOAUD WQWARAYU WMWKIBPW VKRXOG L(
FRPPXQLW\ ULJKWV LQWR WKHUHRYQNESES PROHQQ WABNODWRU\ IUDPHZ

QIODWLRQ 3UL

SEAD batgomipetc)
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7DEOH 6XPPDU\ Rl OHJDO HQYLURQPHQWDO DQG JRYHUQD®EBLRRIQVLGHU
UHJXODWRU\ IUDPHZRUN

1l 3ROLF\ )RF SHFRPPHOQGHG 5HIR

n L2 GEUDWLRQ ZLWK GRZOQVWUHDP REOLJDWLR
(QKDQFLQJ 9DOXH $GGE@EB§EQ]ZG_BHQFH DQGQ Q Q
DO ERXQGD3DIQ\G E 8 W ¥MHD® GIBUGL]H UHJIXODW

soouLniesrewewo 3HbeE iy RIL2D TN

6WUHQJIWKHQLOQJ OLQLéﬁ%‘éEéWﬁ@ IEIL:JW\/IRYHUHLJQ WHUULWRU\ YV VRYH
ZUDQVLWLRQLQJ .. 3.3%8/\§H’Lé\§/.H[SLUHG FRQWUDFWV WR ,83. XQGHU VWDWH F
$UHD /LPLWDWLRQV IRPERMHVDUHD FDSV WR SUHYHQW PRQRSROL]JDWLRQ DQG
%DODQFHG /LFHQVLQJ§%EJEQQ8UUPLW GXUDWLRQV ZLWK IDLU EXVLQHVV SUDFW

(PSRZHULQJZMOWH 3ULRULWL]H %801 LQ H[SLULQJ FRQWUDFWYV DQG PDQDJ*}

(QWHUSULYV RZQHG
,PSOHPHQWLQJ &RQVWEMWXWURQDI® &RMWWLIKW SHU /DZ 1R HQVXULQJ W
"HFELV VXSHU

&HQWURBLQFLDO GXSHﬁjgsgg@é DvvLJQ ,83 ,83. ,35 UHVSRQVLELOLWLHVY WR HQ

1DWLRQDO 0LQLQJ ODQ%W_‘]L’_%E@ 3(5)66\’EOLJDWLRQV DQG LOQWHJUDWH UHQHZDE
'DWD DQG ,QIRUPDWLR@Lm%ngF?FFHVV WR PLQLQJ GDWD LQ DFFRUGDQ|

%DX[LWH ([SORUDWLRQ@UBPROWLYBIVYDWH H[SORUDWLRQ ZLWK OHJDO DQG LQY
6PDOPDOH 0LQLQJ 3SHUPHYWAORS WDLORUHG O L FH/@WDIOMH PARXHPH R S iR U DWWPLDROO/
5RFN 7HQXUH 3HUPLWVOORZ ORQJHU DQG EURDGHU SHUPLWV IRU URFNV WR P

6RXUFH 3URFHVVHG E\ WKH DXWK RRIJI WKH DXWKRULW\ WR LVV

JHO\ FHQWUDO!
7KH VXPPDUL]HG NH\ SRLQWYV ? l% 'ELD/]:\J ZLWK WKH HJ
HUH GHOHJDYV

XQGHUVFRUH WKH XUJHQW QHH
RYHUKDXO RI ,QGRQHVLDTV PLQ ﬁg%ﬁ NRYHUQPHOW 5t

'KLOH /DZ 1R RI DQG LWV

KDYH HVWDEOLVKHG IRXQGDW! % F Y \

UHPDLQ LQVXDIGEUMYWLQ Q@ WKHV\H( H)hd%>&W1DHYQHV\L/JP§4IPH/B€v15RHch
FKDOOHQJHV RI JRYHUQDQFH WIS
VXVWDLQDELOLW\ DQG VRFLDO, LRQDO Vo
FROVLGHUDWLRQV KLJKOLJKW W O FK DO ¢
UHJXODWRU\ FODULW\ VWUHQJ %ge vvig o o XD
HTXLWDEOH DFFHVV WR UHVR @Y ME;'Q €0 DOON LLDY v
DOLJDWHLWK FRQVWLWXWLRQD HQég) SLQJ PLQLQJ SHl
'O DGGLWLRQ UHLQIRBED®E W |

HOWHUSULVHYV %801 LPSURYL

HPEHGGLQJ VXVWDLQDELOLW\ S \% ﬂz’ UUUHHFGW\KVYF
GHYHORSPHQW SODQQLQJ DUH |¥Q LR%’EJ RN

UHVSRQVLEO R ULGI® WX\G XRIHQH U Q]

JRYHUGDQRH FXODUO\ LQ WKH F Bﬂﬁ\l//h %HlﬂPvlréV%ﬁPRéng DPELIXLV

HQHUJV WUDQVLWLRQ WKH QDW XU HZ RH VEKIHIWP LWK/H\ DUH PHL
: DGPLQLVWUDWLYH WRROV RU FRQ
LVEXVVLRQ FRQFHVVLRBMUMLMNWYVORUHRYHU ZLGH
7KH UHJXODWRU\ KLVWRU\ Rl AH@LIQIRIFPHINIDQ FHHUQDGDWLRQ UHV
,QGRQHVLD KDV XQGHUJRQH D UMRKRODWHEG FPREOOIQH[DFWLYLWLHV KL.
HYROXWLRQ B8QGHU /DZ 1R 8HHG IFPUL FIRPISUHKHQVLYH UHJXODWI
DFWLYLWLHV ZHUH DGPLQLVWHWHRUMNKVRMYNHOMAIDX® WR DOLJQ ,C
$XWKRUL]IDWVYRPQBHUWDPEDQ@IDQIRYHUQDQFH ZLWK SUWRFRISOWYORI
ZKLFK JUDQWHG ULJKWV EDVHG RWQVWBHQEEDRWOLWLFDWHBQOR!I FODULW
PLQHUDOV LQWR *URXSV $ % DRGSKRQYUEROULWR WKH
GHFHQWUDOL]DWLRQ IUDPHZRUN LQWURGXFHG E\ /DZ 1R
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$V QRWHG E\ $0>-DOYDPIQ VW IDPMPWDEOLVK DQ HIILFLHQW DQG WUD
LQWR D GHDHQWGRIL RUQPQXFRL\QIMR@HP FKDUDFWHUL]JHG E\ VLPSOLII
ZLWKLQ JRYHUQP HIQW HVYW\E WL B®HREIWFWDEOH WLPHOLQHV DQG UHG
DGDSWLQJ WR UDSLG FKDQJHV FEXE GHREBOH|[ FRLEREWDHQHRXV O\ H C
VXFK DV WKRVH SRVHG E\ QDQNXURQPHWGAWROUFWRFLDO DQG JRY
JRYHUQDQFH ,Q WKLV FRQWH[WWEQ@GpPUGH [1\Q D DXHIVDR Y Q W LRIQDIC
PLQHUDO FRPPRGLW\ SOD\V DH[BEHEWDPWQRQROH LQ
,QGRQHVLDYV HFRQRPLF VWUXFWXEHWR @D CGXIWWEHDRFWEIRUP WKH
JRYHUQHG BLQHUDO DQG &RDOVOWQDYHIDEDV EHFRPH D FHQWUDO Sl
OLQHUED >/@ZQ WKH ,QGR@HWIHUDPO GHYHORSPHQW DJHQGD 7K
+RXVH Rl 5GHSUHVHQWDWLYHV L QIHSHDMWHHE OP HQUIPIBQ WVQNLRJ RSHUD\
WKLV ODZ LQWURGXFLQJ VXEVVWRZW VMY HBIRREWPRFBIRRHAIDMWUDZ PLQF
DGGUHVVLQJ ORQJVWDQGLQJ UHQWEDWEPYKGBILRUHQFQHWKHG SURG)
DQG KDUPRQL]LQJ WKH ODZ ZLW K Q\GOH WREEL & O POWMLIRRQ/DVAW UDWHJ\ DLF
2PQLEXV /DZ DGGHG YDOXH RI PLQHUDO UHVRXL
7KH DPHQGHG OLQHUED /DZ LQHWPSRPRXFHYWHPBGDDPSURYH QDWLRQ
QRWDEOH UHJXODWRU\ DGYDQFHMOQWIH LRBEXGHYLVHG OLQHUED /D

JRUPDOLILQI WKH FROFHSW RI FOf RO HDY oW ko Do onaixp

SHVWUXFWXULQJ WKH GLYLVLRQQUR!I BPHWKEREWHJWU 30DQ 53-01
PLQHUDO DQG FRDO PDQDJHPHQWSOLFLWO\ VHHNV WR LPSURYH WKH -

0ODQGDWLQJ WKH SUHSDUDWLRQ BRBWIO VLR EY® 6CHEIFPEMO R DFWLYL
DQG &RDO ODQDJHPHQW 30DQ > @

$VVLIQLQJ LOYHVWLIDWRU\ UHVIRYWERYPRYU WEKRwpwhRYHUQPHQN
UHVHDUFK LQVWIZWK®LRQWHYWBWWYLILHYV PLQHUDO GRZQVWUHDP
62(V UHJLRQDO HQWHUSULVHYWHWSHIypviHH M@ REPHNVQW SULRULW
IRU WKH GHVLJQDWLRQ RI 0LQIISHO &K iH§ HMYF OXGPH w

$UHDV :,83 5SHVWULFWLQJ WKH H[SRUDX ®RLQIDZ PL
EHYLVLQJ WKH SHUPLW IUDPHZR UMD X/IFVB®FOKGEBIRUFLQJ GRPHVWLF
VSHBDOLBRVH SHUPLWV DQG IRUPD®ELHRERMIIRMMMYR HQVXUH QDWLRQDO

RI FRPPXQLWY PLQLQJ DQG 3URYLGLQJ WDUJHWHG LQFHQWLYH'

BWUHQJIJWKHQLQJ HOQYLURQPHQWDLQYH®WRMWAWWMLIR PLQHUDO SURFHVVL
UHTXLUHPHQWY SDUWLFXODUO\ FREFMHULMULHM SRVW

PLQLQJ UHFODPDWLRQ DQG ODQG URNMBRYEPWIRP Do FHUWDLQW\ IRU G
20H RI WKH PRVW SUHVVLQJ FKDOWHIQIHMI RSHUPWWRKQN DQG

FXUUHQW DGPLQLVWUDWLRQ XQGkypEbHVkEHLWrRuUPFDWYR PHFKDQLVPYV
:LGRGR LV WKH LVVXH Rl OLFHQXb6QUFHEUWKRXIKQI DFWLYLWLHV LC
SUHVLGHQWLDO GLUHFWLYHV KDY HEXQWIAR QUW § PHRG U DG RIRIUE@ MPHDID\O
LQYHVWPHQW EDUULHUV WKH PLH@RUSHBRQW RI\MWHRIRQPHQWDO U
FROQWLQXHV WRHAXIIDHES LORPMK ULV G WKW L ROMUHQIWKHQLQJ RI - SURYLQF
OHJDO LQFRQVLVWHQFLHV EXUHDX'—IQ)’@W"_LWRE’(@WIWVF‘BI@‘@B@QQDD\WKRQ |
DQG FRUUXSW@RIKHWVHVRRQVWUDLQW\P 4R

RQO\ LPSHGH LQYHVWPHQW EXW HYAVR KHOENYP LEMHE@AOVDR QHW D (
,QGRQHVLDTV FRPSHWLWLYHQHWHHR WKPSHORENO FRAOWRIXH WR Gl
VHFWRU 7KH )UDVHU ,QVWLWXWH) KIDMRGPRNWB 0 OFFRRQHMIXXHQFHV RI
DPRQJ FRXQWULHV ZLWK UHODWKNYWOKIQROLURWHWYVWHKHOWHHG IRU P
DWWUDFWLYHQHVV LQ PLQLKH UHIWSIBHW KOG HHRIWMHFRUMLURIW DQG WKH
XUJHQF\ RI VI\VWHPLF UHIRUP HOQYLURQPHQWDO JRYHUQDQFH LQWR
7KH XSVWUHDP PLQLQJ VHFVWRERKQW QRSIRIMMMEIDPHZR
FRQWLQXHV WR IDFH PXOWLSOH ERVWWGHRNFNVQ HIQFFHGOIFQRHY LQ OL
XQFOHDU OLFHQVLQJ SURFHGYXUHBWLRQRZDAHUPBWEXV /DZ LQWL
SURFHVVLQJ DQG KLJK @RRSOLEDHGWUBDRMYWAG OLFHQVLQJ UHJLPH FI
HQKDQFH WKH FRXQWU\V DWWYBRBWLWWADOMVD RW KR PLRLQHGHU WKH
LQYHVWPHQW GHVWLQDWLRQ  WKHsSWYRUY QPFHEW I LBEXNMAVHY VXFK D\



6XSDURWQ O -RXUQDO RI OLQLQJI9RQYLURRPHQW

FRPPXE@DWHG PLQLQJ ZKLFK PSDF\NQ\RZOEGEEHPHQWV

GHOHIJDWHG WR VXEQDWLRQDO I{FW( +R\6L
HITHFWLYH LPSOHPHQWDWLRQ R ;(/%%1 %P i SES\UVT/E%_'DYDV
Q

FORVH VXSHUYLVLRQ ,VVXHV \ | Hle)/d_ J DEEHVV
PHFKDQLVPV HTXLWDEOH UHVR5 EHlD R bH quqq HVHDUEK SUR
WKH EDODQFHHRIZBRRHEHQWUD G W WKLV ZRUMWKHDV FRQG
JRYHUQPHQWY UHPDLQ XQUHVRQM#‘@LSWW?K%)QWIQ@UQ Wb DVVLVWDQF
UHJXODWRU\ FODULW\ WKH Uk9B LR ¢ XUP B HAKXHHSUHSDUDWLRQ RI
JRYHUQDQFH DQG LQFRQVLVWHQW SROLF\ H[HFXWLRQ
SHUVLVWYV 5HIHUHQFHV
> @ +LGD\DW 7 LWULDQLQJUXP /
&RQFOXVLRQV VRFLRORJ\ DQDO\VL)V IRU PQLQQHUDO UHVRXL
7KLV VWXG\ UHYHDOV WKDW PL H\ZIRDy 1R HIQFHQ 6HULHV  (DUWK
,QGRQHVLD UHPDLQV KHDYLO\ SUR QR WR|C Lo REEWH G

DWWHQWLRQ WR HQYLURQPHQWDQ@/X)\D\Nlbch@\ELEIzOskstW\QJ@ $XEOLF6LPDQN
DFFRXQWDELOLW\ :LWKLQ WKH IUDPHDREDNNRIDQHHYRQYIOVL NHELMDNDQ
DXWRQRP\ ORFDO JRYHUQPHQWYV ROWXED SD L U L.W E PHILYDLY GID/EAM RHEXLEVRD N D Q
LQWHVWY RYHU HFRORJLFDO SURWHEWILRL® O BBQF RPPNIRIW Q

ZHOIDUH 7KH ILQGLQJV KLIKGQGLGKW vb@VILYAMBERES O o ‘MDMD 6
ZHDNQHVVHV LQ PRQLWRULQJ GDPs$HM OQVHEIMDNDQGSHUWDPEDQJDQ WHU
HQIRUFBSPH@WFXODUO\ UHJDUGLQWREDILMWNRPRL PDV\DUDNDW GL .HOXUI
DORQJVLGH SRRU LPSOHPHQWDWLRQQRO \tBRODQLN W UDVQ G B VR ¥

LOQDGHTXPWEALQRVWHFRYHU\ DQG,LRQFRQ¥KMWHOWHWHUVHOQ / )HOGNRHW
HQYLURQPHQWDO RYHUVLJKW 6XVWDLQDEOH JRYHUQDQFH RI QDWX
(PSLULFDO ILHOG DQG ODERUDM\ARM\WKB\DW@DBRQ}{D@E’H BAEDQPO\WLFED (
FULWLFDO HQYLURQPHQWDO $BS|D®W/WUDV\LLQ2RQOD<@¢&UYHORSPHQW

DFLGLILFDWLRQ RI ZDWHU ERGLHY }é/\@ F)FXP RQ 6RFLDO
LQ YHIHWDWLRQ DQG SROOXWDQ/ B UPLQLQJ FF
:KLOH VRPH ZDWHU TXDOLW\ SDLJ)@U:’ %VLb[bO@Dé%Wﬂ‘E—IQQJXQDQ
DFFHSWDE @O VWK& MY KRFRUHYV R

LQGLFDWH GHJUDGHG FRQGLWLR \@ZLQMWWH&?\R%@HKIBB‘&)WKWQHO
ULVNV WR VXUURXQGLQJ FRPPXQ %PSWLRQ DXQUG 3URGX”mg§Sﬁg°$’fUQRFQKPH
7KH UHVHDUFK XQGHUVFRUHV D LY PHSW, ﬁ&%@ ByWKSULQW

GHFHQWUDOL]DWLRQ SROLF\ DQ,@N\,\;LéA(,v ZLHPGS;{QIdB(Hg@
FDSDFLW\ LQ HQYLURQPHQWDOO\ VH VHF WR

FRQWULEXWHV D QRYHO LQWHU@L@Ft b{ldbtﬁw§§§tﬁ#b’#\’|PP@DQJDQ EDWXI
LQWHJUDWLQJ HQYLURQPHQWDO | 9%\&%@ o P%E\XDSUDDV\';
DQDOWRRQEWUDWLQJ WKH LPSRU’ LH]LHJ’_'GW( HH\/LV 8QLYHUVLWDV $
EDVHG JRYHUQDQFH UHIRUPV

7R LPSURYH PLQLQJ JRYHUQDQ®HS5LWK® 6yWREDPU 0 0  $E 5DKPDQ 1

UHFRPPHQGYV KDUPRQL]LQJ OR MWRM[MS ZQRLBNVFN/\@ RYUDO SRZHU RU EF
UHGXFH UHJXODWRU\ FRQIOLFWVDXWR M@%E{%ﬁtﬁﬂ?&lpmvm
PRQLWRULQJ FDSDFLW\ ﬁéxéﬁ\‘?
PDQGDWHYV ZLWK FOHDU LQFHQWL
HQKDQFLQJ PN UDXG/ SXEHDQ F SDUW:LI@_S'DH/@LOFH L VWDJ@DQ/ESDBJDQVL GDQ
SHUPLW SURFHVVHV LQVWLV\P)WQIW EbCL W@)’ \SBFI'—LH WWWFUL PLIDV G
PRQLWRULQJ WRROV OLNH &4 UF %W%%W@N HF\’/E\*NDL‘Q/’VQ(}’WDH'DQS'RL
FHQWHDICRQDO DXWKRULW\ u5 |Z( ﬁi‘eR Q Q
VXSHUYLVLRQ UHVRXUFHJRYHUQDQFH RUJ VLWHYV
6XVWDLQDEOH EDX[LWH PLQLQ\}\,VL BWAEO® WDV SGI
XOWLPDWHO\ UHTXLUH QRW RQO\ o JDO W LW XWLR

UHIRUP EXW DOVR D VKLIW WRZD 5R (‘2 g@ﬂfﬁ%&\%&mo EX UK
DQG VFGHIQFHQ SROLF\PDNLQJ JURP ORFDOLVHG
HFRQRPLF GHYHORSPHQW ZLWK H kWLWva DQG BRFLHW

> @ $NKPDGGKLDQ 6 %XGLPDQ + % |
7KH VWUHQJIJWKHQLQJ JRYHUQPHQW SF
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DQG FRDO PLQLQJ WR DFKLHYH HQYLBRGRHQWDQGLEMWDLQDELOLW)\ LQ
,QGRQHVLD $IULFB (O/@85*HUPDQ\

> @ 1DWVLU 0 ,ODKL $ + $ $GQDV
> @ 7ULVFULWWL ) OLQLQJ3RG®HYWHGRSPIDQW OBEO GHYHORSPHQWYV L
FRUSEBARPWHNQLW\ FRQIOLERRPX@.W\HPURLQJ ODZV $ FUISRIQFHIG WRHYREZSHYLHZ
'"HYHORSPHQW -RX¥QDO +

> @ 3DUPHQWHWU- 6 /HURAROFRPEH> @ :DQJ /LDQJ < (QYLURQP

%UHDNLQJ WKH KLHUDUFK\ ([S®HRARH QW UMW N DWHRQPLBRG XUEDQ JUHHQ VS
HPSOR\PHQW VWUDWHJILHV LQ WKH $XW KH DIOX.OW LRLPHRQIVILRPOWVOW B HIIRWSHFWLYH
,QGLIJHQRXVKZRPIMQUDFWLYH ,QGXV W UIGHL IDRGP 6IMAL HWY HORSPHHW DQG 6XVWDLQ

> @ +D\DWL(WD EDUX KXNXP SHUWDPEDQJD
> @ 6DPDQODQJL |, (QYLURQPBIDMKD OH MPVABLER DXQBBXDRQ 3XVWDND 2ERL
UHVRXUFH H[WUDFWLRQ $QDO\VLQJ, OWKRQMRERDO G\QDPLFV RI

PLQLQJ SURMEDWODV ,QWHUQDWLRQD(; -RXLh%qDChVR_I &ODUN 5 (QKDQF L

@ “+
QQRYDWLYH S5H¥HDUFK VFLHQFH LQ HQYLPRQARRQ WG S RHIXMDWLR

> @ 5HVRVXGDUPR % 3 B5HVRVXGRQPRURQPHRIWBDURLHQREH 3ROLF\

. BXELPDQ 1 /  HFRQRPLR FRQIOLFWV L o -1 WEKUHH FXOWXUHV  1D3

QGROHVLDIV PLQLQJI LQGXVWUL ,Q - ¢ v 'FL'B%QVﬁgLHQFHV DQG WKH KX

3 &ROOLHUY[SORLWLQJ QDWXUDO \%Ilj' ﬁﬁt\o/%l o 9 O3S,

JURZWK LOVWDELOLW\ DQG FRQIOLFWH! SHE VW DG § ¢ U

SS + +HQU\/ BWLPVRQ &HQWHU > @ .LWXOD $ * 1 7KH HQYLURQPHQ
F PLF FMV R PLQLQJ RQ ORFDO

> @ 6WHUQEHUJ 7 &RQIOLF Fro R ,

AUJ\] PLQLQJ LOQ TN WWKEFDRWIHY H %@ﬁ%@k\gﬁg@?’w X'P%HQMWD&D“WQHEM

DQOG 6RFLHW Q #

6 DF s ; HU $ O 6RXUF
> @ -DVNRVNL O (QYLURQPH L Q J gg; FROQR
FRQIOLFW LQ 3HUX({V GHQH@BHQWN[R@%:L\@MKHf\/é+¥F@LF CS?HJ PRHVSIULFDQ
‘RUOG '"HYHORSRERHQW -

VWDV SHUPHDEOH UHEL
;US@D 6DKD | 7KH UROH RI FLYL ﬁ WD RE | LH WORGDWDY - RXUOD
QLVDWLRQV LQ VKDSLQI HQYJUR( j—f‘ \&’P SR AP AR
%DQJOBEBVKLRQ DQG 3ROLE\ -RXUQD £(Q QPHQ
> @ +XDQJ = &KHQ 0 :DQJ - =K @gwsxgg I/ED‘?(?LDV\a/ﬁRUOHLIL;LQJ%UDHUVUL[()BOXI
'DQJ + ILX (ISHULPHQW S )
PHWKDQH GLVVROYHGDQRD@H WA E% DS "QWWLQ’DLVTNR?PUOR &fu\?\/D
. QWHUQDWLRQDO -RXUQDO RI OLQLQ FH BRRP PHERR R BRAX(Q QPHQ

+ > @ ORRPHQ $ : 'HzZDQ $ $VVHVV
> @ %DUQHZROG $ /RWWHUPR ﬁBWlT/DFO*UIHOD\\’,VVLRQVKLSV EHWZHHUQ EBQE?
' GHQWLILFDWLRQ RI GLJLWDO WHFK &8@@, %%%Dé’%”%%m%%wbﬁlé Q
WUHQGV LQ WKH PQWHQ O D\QGRY W \-RXU b (
OLQLQJ 6FLHQFH DQG 7HFKQRORJ\ > @ 3UHPDWXUL 5 7XUMDPDQ 0 6DWR 7

> @ $JXV & 3XWUD 3 % )DULGD ')’{Em LQJ ODQG VRLO FKDUDFWHL
fosbtie?

1IDSLWXSXOX 5 5 3 2UJDQLF F %@%@WﬁﬁEZDQD
G\QDPLFV LQ UHKDELOLWDWLRSH®FR v 1UuU
FRDO PLQLQJ DW3WHRS GEDO QH.QRIQU st {eAY HQ¥DOLERHO,'6FLHQ
+

. 50rQLQJ DQG WKH HQYLURQP
> @ &DUHORV $QGUDGH / LP LW ﬁ(}% %
&RQZD\ 3  QWHJUDWHG VWRFN&W\%\/QP DWIRHS BFWRKHFHRQ IRKEOL
VWRSH GHVLWHDP G WREIFWLRQ VFK £ DQ
RSHUDWLQJ XQG H UJ URX B GQER/GISRQUD: QRiX UKIRWH 0 . ODMHH 6 5 $VVHV
RI 0LQLQJ 5HFODPDWLRQ DQ6 (QYLUBRPWQYHQHUDWLRQ GXH WIR RRKQBRVW FRELC

> @ 6HWLDZDQ + sLswiiDpk of PVH VORERFYERPHQWDO ORQLWRULQJ DQG
HWKQRERWDQ\ Rl ORURQHQH LQGLJHQRXV WULEHV DW 5DZD $RSD

:-DWXPRKDL 1DWEXR@D® BHODNMHOLWLDQ>. HEKXWBQDXBSWD (PYLURQPHQWDO LPSDFWYV
:DOODFHD = PLQLQJ ORQLWRULQJ UHYBRBDMAMYRQ DQG F

> @ SXMLDVWXWL [/ 7KH ORV®@ UQDWHEBI1IOWERQV (QYLURQPHQW 3UR
JRYHUQPHQW SRVW WKH :RUN &UHDWLRQ /DY ILQRLYKH IPEFEQLR JDRIEX® WIXU HDW G

ZKLFK FDXVHG HQYLURQPMIQWDION LRQRBOUHR Q P H QtwW

-RXUQDO R OXOWLFXOWXUDO DQG OXOWLUHOLJLRXV
> @ ODUWHQV 3 1 5|KUOLFK O 5XKUEH
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0 B6FKHWHOLJ . %DXHU & LUHXV¥WXGKH 6D@DXQLWHRQ 2UH,0DQHDQQ .KDI
PLQLQJ DQG LWV HIIHFWV ,Q 5 * OFRMDQDO,RBOLHLQ (QJQHHULQJ

(GV(QYLURQPHQWDO LVVXHV DQG PDQD@HPJ—H%V&&&&&VV\\L)H LQ EWUDWHILFE HC
HQHUJ\ DQG I:)LQHSBG:SL“RGD(WCMDD?\I:‘D-IPEVVHVVPHQW DQG WKH ,RWEBGCQBIQRQDURX

> @ 9DQ GHU /DDQ & %XGLPDQ $RXIHUVOVHRIHEXVWBLQDEOH 'HYHORSPHQW
'"HNNHU 6 & (IIHQG\ : )DDLM $ 3 & ¥DQ 90LHW -

$QDO\VHWRR(FF-|@JG—| WUDMHFWRULHY O [i(%% D DV SHOT
?&% TRYPRRs dopw o xwREPOGEOY SHo

WR WURSLFDO IRUHVW ORVV ,00XV
éf@ DQ 7HUSDGX GDQ 3HQDQDPDQ ORC

ODKDNDP 80X ®L\MW ULGUWPADQWDQG,QG
.DEXSDWHQ &LDQMXU 3WRYQRO L%PMIZQHRDUI
> @ +XDQJ / %DXPJDUWO 7 0XGGPLMQVWUDYL ,V

UKL]JRVSKHUH UHPHGLDWLRQ VXIILELHQ VXVWDL H
"> - + H + +
UHYHJHWDWLRQ RIQRD@N \RD %OR\QDQ [ V%QKE)I%L&,REBO)%, RI Oég}PD,j‘%QLVQJ R$.JDQ|_X\>/DVV:

* PDQDJHPHQW VWUDWRUS RRUBDWHH VIsXK\GAQH V' \
> @ 'HZDQ 3HUZDNLODQ 5DN\DW 5HSVEODW HQGRHMALVHLAD '35

5, /DSRUDQ NXQMXQJDQ NHUMD VSHVL . Q?V L g,, , ,

'35 5, NH 3URYLQVL .HSXODXDQ 5LDX - Sﬁﬁ \_éH§PL/bD¢Eb\JVRU%%VHJL§LDH%%E

0, 0,

%DKDQ %DNDU OLQ\DN 7DQMXQJ 8E %%W%ﬁgﬁ&&ﬁ P0G HADIED ¥ D p X 1
HGQRPEL

3HUVHUR GDQ SHQLQMDXDQ WDPED

%LQWDQ $EDGL GL .DEXSD WDQ
KWWSV 27277 GSU JR LG GRNDNG GRNXPEQ 5D\ ,QJ /| < $GGUHVVLQJ ,Q
GF E | E EIFE E | E EG SGlI LQIUDVWUXFWX0®HAMHIQFRW ,QGRQHVLDQ (F

> @ 'HzZDQ 3HUZDNLODQ 5DN\DW S¥X&SHVED

/IDSRUDQ NXQMXQJDQ NHUMD VSHVLIEN @RABIVENEGWDBZ 556 NBOPDOH VROXWLRQV W
3URYLQVL .HSXODXDQ 5LDX 3HQLQMPXWRDOHUBIUREQ HPIKDQ WEDYV WHYYI LQG
%DNDU OLQ\DN 7DQMXQJ 8EDQ 37 3HUWRHRYLOWD 3 HIYIHHUVERQ RI %ULWLVK

SHQLQMDXDQ WDPEDQJ EDXNVLW 37 KX\QWSM YRQANWD Q LERDMN GBEF FD
.DEXSDWHQ %LQWDQ

KWWSV 777 GSU JR LG GRNDNG GRN Pr@(gv.iDUQHU 0 6XOOLIDRWLRJ
GF E | EEIFE E TE EG SGl SDUWOHUVKLSY WR ZRUN 6WUDWHJILF DOOI

EHWZHHQ JRYHUQPHQW WKH SULYDWH VHF

> @ -RQNPDQ 8QGHUJURXQG SROLVERRKMW O'HROIH

PLQLQJ DQFRONMWDWH) &RBQRFHUNVLW\ RI

3HQQV\OYDQLD 3UHVV > @ +RVVDLQ , +DTXH $ . 0 O 800D
5ROH RI JRYHUQPHQW LQVWLWXWLR(

> @ 1RYRWQ\ 9 20HWHY TXIDQLW\WXVWDLQDEOH GHYHORSPHQW LQ %D C

1RVWUDQG 5HLQKROG HQYLURQRNE@WQDQFH SRMMSHE RLYRKUUHQW
> @ $WDHL 0 7DMYLGL $vU ( .KDBRRBPRDLHEROLWLEZLYYXHV
7DYDNROL ORKDPPDGL 0 5 > @ BHPHQWHULDQ (6'0 6HSWHPEHU

TXDQWLWDWLYH HQYLURQPHQWDO LF®ES®FY MMHAYVEPGIOWH VRI PARIHU DO PHPHUO)
PLQLQJ DQG GHWHUPLQDWLRQ RI WKHRDHERHDWRI VXVWDLQDELOLW)\

XVLQJ D PDWKHPDRMNUFQ@PDOPRGHOQLOIWWNGEGE® 77Z7Z PLQHUED HVGP JR LG EHULWD
(QYLURQPHQW PHQWNIGEIR GXVWBLOBRUMONWOXNDQ

> @ 6DIIDUL $ S$WDHL 0 6HUHVKNLGDRRODERYPVH
(QYLURQPHQWDO LPSDFW DVVHVV@HQWKVE\&XVLQJ W gMEHDHAD W HGN EBRIR U
)X]]\ '"HOSKL )ROFKL PHWKRG FDVH VWXGWBKOBEBRG RYE®HQWRGUAWRXHF MMURSLF
30DQW(QYDQRQPHQW 'HYHORSPHQW PQGDOMHAMDMD DELQIGRQHVLD ,Q 6 80JLDWL
+ 0 5DXJHL %IGRHFRQRP\ IRU VXVWDLQDEOH Gl

> @ $WODV 6 &HDUQ PRUH :DWHU #@pdLw) 6SULQJIHU
,QGH[ :4,6HPLQROH &RXQW\ :DWHU@ $WEDWK 5 6XU\DQGDUL ' 6XU\DULG
KWWSV VHPLQROH ZDWHUDWODV XV| HIGX 'LQDVVDUL 5RKPDK ) 7 7KL

_ Y PHQWDO SHUIRUPDQ
- 8 -xonwou s sabouviv KL RE IR SURRTIANER, SR TRS

OLPEDK WDLOLQJ UHG PXIQ DWDNE
ODULWWRVS ULVHW XPUDK DF LG "S
0 $WDHL O 4DUDKD

: VEHLHQL
gHgHC?KRDIlKBZJSS\BI-V\QJL[FL\-I\;(VQ;'LPHV.DWHU QE{%D@%@H&H%& KE% &RUSRUDWH VRFLDO U
FRPSOH[ V\WWHPV EDVHG RQ VXVWDLQDE

> @ ,ONKDQL ( $WDHL O .KD O RMWDROWHHV5 3RO LF\
(QYLURQPHQWDO LPSDFS\\NUVALHMAP HEDNV HQ RSHQ
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