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)LIXUH

ESIA for the Tina River SOLOMON

%LRORJLFDO VDPSOH VLWHYV

Hydropower Development Project ISLANDS

Location of aquatic, fauna and
flora sampling stations

Solomon Islands Government
Ministry of Mines and Energy
and Rural Electrification
Tina River Hydropower
Development Project

Sources: Esri, DeLorme, NAVTEQ,
TomTom, Intermap, increment P

Corp., GEBCO, USGS, FAQ, NPS,
NRCAN, GeoBase, IGN.
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633 6SHFLHV RI &RQFHUQ

7KUHH FDWHJRULHYV RI KDELWDW CE¥WMOEQ D MR AMKHHLGHOHYHO RI GLVWXU
GLVWXUEHG KDELWDWV PRGHUDPGVHK DJ KELVALYWEXHCE KB BCIVDLWAD WY $FFRUGL
VXUYH\ WKH KLJKO\ GLVWXUEH® D UHIRXQGXWKH Vo OMKAHN DARVW 5RDG KD
VSHFLHV RI FRQFHUQ VHH 7DEOHH $0Q0QB[)LIRUANKH $QQH[ 5HSRUW IRU W
IORUDO VSHFLHVY LQFOXGLQJ VSHFLHV RI FRQFHUQ

7DEOH 1XPEHU RI IORUD VSHFLHV RI FRQFHUQ

1XPEHU| SBHUFHQWDJH
6 WDWLR(Q VSHFLH RI VSHELHV
FRQFH| RI FRQRHUQ
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)LIXUH 1XPEHU DQG SHUFHQWDRERQRHIO®RUD VSHFLHV R

WE v YAE *% ]+ X vV Evv EGSWAVC
E}e *UEAC-S 3]

BEW E Y% ]+ X ¥ EvaEW E BP Y% ]+ X V¥ Ev

7DEOH LGHQWLILHV WKH WK UGIPWDH RX® ® GWKXLMQW KB BOMX G\ DUHD L H
SOXV DUHDV DGMDFHQW WR WKH DFEF LQYHRIEGH @6 WRWR QY RIVIORUD V SHF
DV HLWKHU WKUHDWHQHG RU YN ® QHDUWDYEHO/MNV B G HI RAL VEKHHU ORFAHDFA. RU H[SRUW
Rl WKH DUHD GRZQVWUHDP RI WK HE \GPPPRHB Y FLHDMQWLIREARWHK® UY HVWLQJ YL
VHWWOHPHQWY DQG JDUGHQV :RRDWKHHOM [ F PSRMLRRFRIVYSSRDG WKH URD
DOLJQPHQW IURP WKH SRZHUKRXMWHKWROWRN 8QWW WBVRIFGVLRQGZD OO RI WKH
WUDQVPLVVLRQ OLQH ZLOO EHJERK PWE G| IZH® KIDE HWDWWLQJ K
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7DEOH 7KUHDWHQHG DQG YXDQHUDEOH VSHFLHV RI IORU
/IRFDWLRQ 6 SHFLHV &RPPRQ 1DPH BWRWHKWILRQ 6 WDWXV & RPPHRQWYV
ZLWKLQ 6 WXG) $UHD
/RZODQG IRUHVW RSH Q&THIMWXWLRIGLF XP 1JDOL |& DQD ULXP UPHN 7 BODMMH@EHGHZ 7 30DQWHG IRRG QX\
VHFRQGDU\ UHJURZWK|DORQJ XVHG IRU WLPEHU
WUDQVPLVVLRQ OLQH FRUULGRU + 6 WDWLRQ
3 ,QWVLD ELMXJD .ZLOD ||URQ ZRRG YHZH®HHV| +LJK YIKUHDWHBEHU VSHFL
3 3RPHWLD SLQQDWD 3RPHWLD 7DXQ YHZ BUHHV| +LJK YDRMHDWHEGHU VSHFLE
3 9LWH[ FRIDVVXV 9LWH[ 9DVD YHZ 7UHHYV LIK YROXBWHLPHEGU VSHF+H!
3 $OVWRQLD VFKRODULV $OVIWRQLBHWYLON\ BLQHKUHD W HQ@HG ([SRUW WLPEHU VSH
/RZODQG IRUHVW RQ ULGRRHWRIY D QROIV|D 3RPHWLD 7DXQ YHZ 7UHHV| +LJK Y DIOOUH AW PIEXUG V SHF L H
DFFHVV URDG FRUULGRU + 6 WDWLRQ
3 &DQDULXP LQGLFXPJDOL &DQDULAPR@XWWHG )HZ 7UHHV 7KUHDWHQHG DOY@DQWHG IF
XVHG IRU WLPEHU
/IRZODQG IRUHVW RQ ULGHH NREHEORIPD | & DORSK\OOXP 8QFRPPRQ 7KUHDWHQHG HV ([SRUW WLP]
DFFHVV URDG FRUULGRU + 6 WDWLRQ
3 6\]\JLXP RQHVLPD 6\]\JLXP 8QFRPPRQ 7 K UHED WSHOAH.G1 V 6 KU
3 6\]\JLXP WLHUQH\DRQD'\JILXP 8QFRPPRQ 7KUHDWH[QHG 6 KUXE VSHFLHV
3 6\]\JLXP P\ULDGHQRB'\I\JLXP 8QFRPPRQ 7KUHDWH|QHG 6 KUXE VSHFLHV
3 &DQDULXP VDORPRQHQVH 6 PDOQARRPLRRXW 7KUHDWH|QHG 30DQWHG IRRG QX
&DQDULXP XVHG IRU WLPEHU
3 SRPHWLD SLQQDWD3RPHWLD 7DXQ 8QFRPPRQ 7KUHDWHQHG VSHFLHMWK YDOXH
s QWVLD ELMXJD -ZLOD YRR FAFPRQ 7KUHDWH[QHG +LJK YDOXH WLPEF
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/IREDWLRQ 6 SHFLHV &RPPRQ 1DPH BWRWHEKWILRQ 6 WDWXV &RPPHQWYV
ZLWKLQ 6 WXG) $UHD

3 &DODQWKH ORQILIRQYRHVWULDO 2JUFKLG 8QFRPPRQ 7KUHDWHQHG

s &DORSK\OOXP SDOXGRVXP & DORSKYPOBRFRPARQ 9 XOQHUDEOH ([SRUW WLPEHU

3 BWHURFDUSXV LQGBERX\y zRRG 8QFRPPRQ 7KUHDWHQHG FEMYK YDOXH W
/RZODQG IRUHVW RQ ULS&IRDWRYNHFPEOR&IL & \FDG 5DUH 8QFRPPRQ 9 XO|QHUDEOH
DFFHVV URDG FRUULGRU * 6 WDWLRQ

3 3SWHURFDUSXV LQIGLR¥XYW ZRRG 8QFRPPRQ 7KUHDWH|QHG

3 & DORSK\OOXP SHHNHOLL &DORSK\OOXP &RPPRQ| ([SRUW7WUMBHAUHQ$HFLHV

3 3RPHWLD SLQQDWD 3RPHWLD 7DXQ 8QFRPPRQ | +LJK YDIOXHDWHREHI VSHFLH
/RZODQG )RUHVW 3RZHDBOABBRWAXP SHHNHOLL & DORSK\OOXP & REBPRQ ([SRUW KWLPEWH S HF LHV
6 WDWLRQ

3 3RPHWLD SLQQDWD 3RPHWLD 7DXQ &RPPRQ LIK YIKQXHD WH BEKEU V SHF +H)

3 6\]\JLXP RQHVLPD 6\]\JLXP &RPPRQ 7KUHDWHQHG

3 &DQDULXP VDORPRQHQVH 6 PD O ® QIRIMRFAR Q X W 7KUHDWH[QHG 30DQWHG IRRG QX

&DQDULXP XVHG IRU WLPEHU

s 9LWH[ FRIDVVXV ILWHL 9PY¥BFRPPRQ 7KUHDWH[QHG +LJK YDOXH WLPEF
/RZODQG IRUHVW 6 HFRRPQ®MIJ\FRIDV VXV 9LWH[ 9PY¥®FRPPRQ 7KUHDWH|QH G +LJK YDOXH WLPEFK
UHJURZWK DQG ULSDULDQ YHJHWDWLRQ 4
5HVHUYRLU 6 WDWLRQ

3 3RPHWLD SLQQDWD 3RPHWLD 7DXQ 8QFRPPRQ| +LJK YDIOMDWHREHI VSHFLH
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IRFDWLRQ 6 SHFLHV & RPPRQ 1DPH BWRWHERKWILRQ 6 WDWXV &RPPHRWV
ZLWKLQ 6 WXG| $UHD
s "U\PRSKORH XV "U\PRSKORH XV 8QFRPPRQ 7KUHDWHQHG 3DOP
VDORPRQHQVH
3 & DORSK\OOXP SHHMNHBHASK\OOXP 8QFRPPRQ 7KUHDWHQHG HV ([SRUW WLP]
s (ODHRFDUSXV VSKDHULFXV .  (ODHRFRPPREO Z7KUHDWH|QH G
/RZODQG IRUHVW RYHUGRPSHWUD SLQQDWD 3RPHW[R RPPXB 7KUHDWHQHG +LJK YDOKH WLPEH
VHFRQGDU\ YHJHWDWLRQ ROG JDUGHQ
DQG YLOODJH VLWH %|5HVHUYRLU 6 WDW[RQ
s &DQDULXP LQGLFXP 1JDOL QBYWF gRPEAY LXA 7KUHDWH[QHG 30DQWHG IRRG QX
XVHG IRU WLPEHU
/RZODQG IRUHVW 6 HFR RB®R®BIWLD SLQQD WD 3RPHWI D PR 7KUHDWHQHG +LJK YDOKH WLPEH
UHJURZWK RQ D YHU\ VWHHS VORSH ¢
5HVHUYRLU 6 WDWLRQ
s SDUDVHULDQWKLVY IDOFDWD §BFERPPRQ 7KUHDWH[QHG 7LPEHU YSHFLHV
s 7HUPLQDOLD EUDYVLL . NURZQGOHRBPRBOLD 7KUHDWH[QHG ([SRUW WLPEHU VS
6ZDPS 2DN
s $OVWRQLD VFKROPDULYV $OVWRRBPRALON 3LQH KUHDWHQHG ([SRUW WLPEHU VSt
/RZODQG IRUHVW 5LSDIRDRQVHULDQWKLY IDOFDWD JBRIARRPROQ 7KUHDWH|QH G
YHIJHWDWLRQ + 5HVHUYRLU 6 WDWLRQ
s 7HUPLQDOLD EUDYVLL NURZQQARHHARPOLE 7KUHDWHIQHG ([SRUW WLPEHU VS
6ZDPS 2DN

3DJH R



/RFDWLRQ 6 SHFLHV &RPPRQ 1DPH BWRWHKWILRQ 6 WDWXV & RPPHQRQWYV
ZLWKLQ 6 WXG) $UHD

3 3SRPHWLD SLQQDWD3RPHWLD 7DXQ| g RPPRQ 7KUHDWHQHG +LJK YDOXH WLPEH!
5LSDULDQ 9HJHWDWLR|Q3RPHP 6By WA RHWD 3RPHWL D rPPRD 7KUHDWHQHG +LJK YDOKH WLPEH

3 3DUDVHULDQWKLV IDOFDWD $Qaﬁj.|:]h@pRQ 7KUHDWH|QHG

3 1IDVWXV REWXV XV %DPERR| §QFRPPRQ 9XOQHUDEOH
6HFRQGDU\ /RZODQG )RYRRMNVLDDpH- QQRDWD3RPHWLD 7DXQ| g RPPRQ 7KUHDWHQHG +LJK YDOKH WLPEH
6 WDWLRQ

s 3DODTXLXP ILUPXP SHQFLO &d&HRPPRQ 7KUHDWH|QHG ([SRUW WLPEHU VS

s &DORSKI\OOXP SHHNHOLL & D QRYFPROPEQ 7KUHDWH|QHG ([SRUW WLPEHU VS
20G *DUGHQ $UHD + 6 HBRRBWUD SLQQDWD 3RPHWL|%LR7#&% 7KUHDWHQHG +LJK YDOXH WLPEH!
YRUHVW * 'DP 6 WDWLR[Q
/RZODQG IRUHVW DQG 52BPHWRO SLQQDW[D 3 RPHWLPR FERR 7KUHDWHQHG +LJK YDOKH WLPEH
9HJHWDWLRQ RQ YHU\|VWHHS FOLII
VXEVWUDWH + 'DP 6 WOWLRQ

3 7HUPLQDOLD EUDVVLL % URZ|Qg RPPRIQRDOLD 7KUHDWHQHG

6 ZDPS 2DN

/RZODQG IRUHVW 6HFRR®RFPBIWLD SLQQDWJD 3RPHWLR RBPRA 7KUHDWHQHG +LJK YDOKH WLPEH
9HJHWDWLRQ
8SKLOO IRUHVW 5 LSD|U3 R ®HYW.DH SUOQQICR/GD 3RPHWLR RBPRA 7KUHDWHQHG +LJK YDOKH WLPEH

RQ 9HU\ 6 WHHS &OLII
6 WDWLRQ

b XEVWUDWH = &OLI
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/IREDWLRQ 6 SHFLHV &RPPRQ 1DPH BWRWHEKWILRQ 6 WDWXV &RPPHQWYV
ZLWKLQ 6 WXG) $UHD
3 &\FDV VHHPDQQLL &\FDG 8QFRPPRQ 9XOQHUDEOH
s 3DQGDQXV VSs” 3DQGDQRXV gQFRPPRQ 7KUHDWH[QHG
3 3KROLGRWD VS" 2UFKLG | §QFRPPROQ 9XOQHUDEOH
3 6 SDWKRJORWWLV [SOLFDWD UG RYFKLG 9XOQHUDEOH
8SKLOO IRUHVW 5LSD|ULDYPLRPPWD \FURY VLL % URZQg RipBRILDOLD 7KUHDWHQHG
RQ 9HU\ 6 WHHS &OLIl 6 XEVWUDWH + &oOLIj| 6ZDPS 2DN
6 WDWLRQ
3 3RPHWLD SLQQDWPD 3RPHWL Dy RIFPRD 7KUHDWHQHG +LJK YDOKH WLPEH
3 3WHURFDUSXV LQGLFXV 5RVH ZRRER Q 7KUHDWHQHG
3 (ODHRFDUSXV VSKDHULFXV . (0D HREEREKV 7KUHDWHQHG
/RZODQG 5LSDULDQ Y HJRPMIWIDRRL® QD W|D 3 RPHWLPR FERR 7KUHDWHQHG +LJK YDOKH WLPEH
8SVWUHDP 6 WDWLRQ
3 7HUPLQDOLD EUDVVLL % URZ|Qg RPPRIRDOLD 7KUHDWHQHG
6 ZDPS 2DN
3 &ULQXP DVLDWLFXRULQXP /LOO\ | gQFRPPRQ 7KUHDWH|QH G
3 3WHURFDUSXV LQGLFXV 5 RV|HZRRER Q 7KUHDWHQHG
s &DORSK\OOXP SHHNHOLL & DORSKPPRYP 7KUHDWHQHG ([SRUW WLPEHU VSt
3DJH RI



IRFDWLRQ 6 SHFLHV &RPPRQ 1DPH BUWRWHKWLRQ 6 WDWXV &RPPHRWV
ZLWKLQ 6 WXG| $UHD
/RZODQG G5LSDULDQ Y FBIHVDDAMIRQ @GWKLV $0DER DVDD &RPPROQ 7KUHDWHQHG
8SVWUHDP 6 WDWLRQ
: SRPHWLD SLQQDWD SRPHWLD rAPRQ 7KUHDWHQHG +LJK YDOXH WLPEH!
s 9LWH[ FRIDVVXV 9LWH[ PRRRPPROQ 7KUHDWHQHG +LJK YDOXH WLPEH!
: &DORSKIOOXP SHHNHOLL . & DORSKPPRKP 7KUHDWHQHG ([SRUW WLPEHU VSt
s $OVWRQLD VFKROD®QVWRQLD OLONW@ERBPRQ 7KUHDWH|QHG ([SRUW WLPEHU VS
/RZODQG 5LSDULDQ YHJIHWDRWDRQD:tEUDYVVLL % UR[ZQ RIPPRRY- QD OL 7KUHDWHQHG
8SVWUHDP 6 WDWLRQ 6ZDPS 2DN
3 &DORSK\OOXP SHHNHOLL & D O R RIP\EHKP 7KUHDWHQHG ([SRUW WLPEHU VSt
s 3WHURFDUSXV LQGLFXV 5 RV[Hg ZPRR Q 7KUHDWHQHG
s 3RPHWLD SLQQDW]D 3RPHWLR R B PRE 7KUHDWHQHG
s 3DUDVHULDQWKLV IDOFDWD $OBIJERPPRO 7KUHDWH|QH G
3DJH RI



634 30DQW 'LYHUVLW\ DQG BURWHFWHG $UHD 6 WDWXYV

7KH SURMHFW DUHD OLHV RXWWHLG S URWH RWAGODYHHWF RIREHYHU WKHUH
DUHDV WKDW DUH FRQVLGHUHGDQRS EH RRG LYUHHDM VO\DRQIBWXHD SBEQG DUH HLW!
RU FRXOG EH FRQVLGHUHG IRU SHRWHEMR®RLY H'HWLSAWB QIGV®DIQGV FDSH UL
6 RORPRQ ,vODQGV KDV RQH RI WRUHE RRRUUHRWHBMWERQGM) IRRKH ZRUOG ZLWK
LWV WHUUHVWULDO WHUULWBWM\ LQFOXGHG LQ SURWHFWHG DUH

6.341 :RUOG +HULWDJH 6LWH

*XDGDOFDQDO GRHV QRW KDYH D®@RZRYBG +RHUHWDRWH VIWKHV7 URSLFDO 51
+HULWDJH RI 6 RORPRQ ,VODQOMV L¥1R®&EL2WYV 7HQYWDWIWHRVHLLY FRPSULVHG
DUHDV WKDW WRJHWKHU FRYHU DSSUR[LPDWHO\ NP

f OW 3RSRPDQDVHX UHJLRQ RI *XDGDOFDQDO 3URYLQFH

f %DXUR +LJKODQGV RI ODNLUD 80DZD 3URYLQFH

f OW ODHWDPEH UHJLRQ RI &KRLVHXO 3URYLQFH DQG

f &HQWUDO FDOGHUD IRUHVWY R) 3REREPEPRJIJDUD RI :HVWHU

OW 3RSRPDQDVHX UHJLRQ LQF OX®H K ARHKHN QHPA B\RIRUMHYG® YIDOOH\V Rl WKH
ZKLFK IORZV WRZDUGV WKH ZLQGRYHG FROIW WKHW ISO\WLFBU & DWFKPHQW
ULYHULQH IRUHVWY DQG PRQWD QWK LR UHIMWH [PKH ALIQ WDRMW XSFFRUGLQJ WR
VLWH RITHUV WKH EHVW FKD QF B VRU YA-R QG/LH/WWLL@RWLY $IUB @ 8 QU@L TXH ELRGLY F
KDV RXWVWDQGLQJ ELRGLY H UVRIWAQOHP DF KIO R GWR TRUWEZRQGOLIH XS WR

VSHFLHV DUH HQGHPLF 7KH SUR SRNUHIGI DWHTR QWS SRR DVKHD RI PRQWD
LQ WKH FRXQWU\ 'XH WR OLPLWHIG WKKDW \RD QWRLVLWXWSSHFFLHY KDYH QF
LGHQWLILHG (QGHPLF PHDQV WIQBVLD DSHHFYWULFWRGQODURBK VXFK DV *X
7KH DUHD LV FXVWRPDU\ ODQG [D®GSH@WHRFW DRQRIRKQIR WM TXLUH WKH VX
ORFDO ODQGRZQLQJ WULEHV

8QIRUWXQDWHO\ WKH 6 XWDNLNLOW.YBRSRRDQROMWNK UXYURD VDKHH FXUUH QW
SURVSHFWHG IRU JROG FRSSHU WRG 3MRDF /OMHWRHGE FD :HEV

6.342 1DWLRQDO 3DUN

4XHHQ (OL]DEHWK 1DWLRQDO 3BDNN VQVOHDBQOF DRWORDRY LQFH ,W FRY
RI KD DQG LV ORFDWHG DSSBR[+RQUWMHID NPRE®RXWKH /XQJJD 5LYHU E
WKH ODWDQLNDX 5LYHU .RODD 5T &BH%Q® LORKX @ W K XRPHPQVVLRQHU GHFO
DUHD DV D 1DWLRQDO 3DUN LQRQ GEZ¥HX®RRD KR IRIBWQPHQW V ULJKW
ODQG DQG FOHDUHG YHJHWDWLRQQWR/HDGE H%\DW KRIUWDRIPLKRRQH\ ZDV DOO
UDQJHUV WR SURWHFW WKH 3D UWN GVDRODWNGEWUY¥ OHDWHBUPKEK RI WKH UDL
ORXQW $XVWHQ 7RGD\ WKH 1DWLBEBDBO BHO®GHI KLIKGKBHIUDLRQDO 3DUN
QRW VKDUH DQ\ ERXQGDULHV ZRWK5WKHU3ERWARRRAH@®W WKH 7L

3DJH R



6.343 $UHDV ZLWK ,QIRUPDO 3URWHFWLRQ

,QIRUPDO SURWHFWLRQ RI PDQ\DMFOUBBHGQPWWHWBHOOREWBVSR$XODWLRQ ZK
WKHVH DUHDV LQ D WUDGLWLRH) QO PH® MP EXXH VRU WIRVUHVLRULRUPDWLRQ VH

+RZHYHU ZLWK PRGHUQL]DWLERQOLWW GWIRRFQDWH® FZUMWBE WKHVH VLWEFE
HURGHG DQG WKHLU SURWHFWHRBQ LV WKHUHIRUH WKUHDWH

.RPDULQGL &RQVHUYDWLRQ & DWF K/BH QWP S$ZTHH\DW R &/$K H OBRFFOMWM FW IV & RUH

D YDVW LQIRUPDOO\ SURWHFWHGVBRBED\ REQYDWH3 XQGHEDW XWWDEOLVKHG

6DQFWXDU\ LQ WKH HDUO\ V DQG WKPY HU V RP@ XIQUMD BRDVHG HFRWRXUL
GHYHORSPHQW SURJUDP IXQF WLRWHZD WR/MUPLQRWHGEXXH WR HWKQLF XQU
IRUWKH FRQVHUYDWLRQ SURMAKERM FADKAHQS B IRTDFRSP® Ol QDRBY 'HSDUWPH QW
(QYLURQPHQW DQG &RQVHUYDWLRQLF')%&RGWKHUY RWWI& BOWFHUYDWLRQ 3U
63%&3 DQG WKH 6RXWK 3DFLILF3ERJURGPK (6BEL(BRQBIBO N3

7KH .&&% ZDV GHVLIQHG LQ FRQMKQG W HRQURIHVOKH WMWHBLFRPRODHU 3URMHFW
VXSSRVHG WR EH LQWHJUDWHG ZHWKZ RMKHK K\W RERYZHHW MWRIOHPHQWHG 6 3

7KH SDUDOOHO GHYHORSPHQW BURXUD PEBGFCHWRWRRPDULQGL K\GURH
VFKHPH ZDV VXSSRVHG WR SURY I'GWR QPBOFHRPHWXQDWRRD®GO\ PDQDJHG L
FROQVHUYDWLRQ DQG K\GURSRZHU BERQRFW D& W IDIF&K LHHYGHILWYV |IRU

ODQGRZQHUV DQG WKH ZLGHU FRPRWQL WD WXUDE ARYVHBRGRBQW DQG FXOW
635(3

6LQFH WKH ODWH V. WKH .&&$BR&DDV/QBEHWKMHBGHWRIHKXQRWORQJHU DQ\ HF
DFWLYLWLHV )LJXUH VKRZV &RKH ERXQGDULHV RI WKH
) LIXUH 7KH IRUPHU .&&% ERXQGDULHYV

HONIARA

Cross lsland Track

Rivers
~
Honars Township
Conservation Boundary
Tengarare ~
Elavation

nd below 40
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0 4000 8000

6 RXUFH 635(3

3DJH R



635 &RQFOXVLRQV RQ )ORUD

7KH WURSLFDO IRUHVWYV IURP 3YVY*RDWREJ6RORP RMKHVIRNAGW UHSUHVHQW
EORFN RI WURSLFDO UDLQIRUHVMRY LD QEKEB UH ED BW FRUIIWWKHRWKUHH JUHDW
WKH SODQHW ::) $V VKRZQWY RDEBDHKLIK IRHRMRILFDO YDOXHV DQC
LPSRUWDQW UROH IRU SHRSOHWRXWEFHH/ORKRRBEFHSBURMGEEQQPDO SODQWYV IF
IXHO

7KH IRUHVWV Rl *XDGDOFDQDO IRWISWWNVDDORKVEM WRROBQREI WKH 3URMHI
WKUHDWHQHG E\ ORJJLQJ ZKLFKDRQW REXUGHURIGLQRBDRASRRIU WKH FRXQWU
WR )$2 GHIRUHVWDWLRQHIVVB GJISRSRWUDRILRQ R@FWKH LVODQG DQG
E\ D KLJK GHPDQG IRU DJULFXOMW@WNO IDP® &/LOEFX W HWWOH P

7KH VWXG\ DUHD HQFRPSDVVHV WKH L&QPUB LYBHRD DWROHPO VODWH WKH DFFH
WUDQVPLVVLRQ OLQH FRUULGROV JURVNOWNYG YOHQUS/ 1$ CBUQWDWLRQ DUHDV
KDELWDWYV RI WKH VWXG\ DUHDGDNG®GFRRQUIRWHHY WH RUHRARWH WHPV ZKLFK
D PL[ RI PRGLILHG DQG QDWXUDQ HD EDWFWKP?PHQ@QWHX3 V@ HBDP RI WKH GDP
GRPLQDWHG E\ KLJKO\ YDOXHG XQYGLWOQAJEHG LORZ OEEE URIRUWLRQ XQ
PROQWDQH IRUHVW ZKHUHDV WKH [BODHDVGWHQQYWDHDPKRURVKHY GRPLQDW
GLVWXUEHG IRUHVWY 7KLV LVKBREQOMN QWKHDEFNMAMXQWLRIV D @W ORJJLQJ
JDUGHQ WUDLOV HWF + RZH YHHWW WH DHUG W8 K R WXU BWHKGH MRKIHY VWLOO VKF
GLYHUVLW\ ZKLFK LV D IDFWRKQRIUDDASLLREQ YEX H WWIRWDL. RMU RELEDOI® KXPLG FOL
VRLOV ,QGHHG GLVWXUEHG IRIUHGWRA DKM LRXVF NVOI\FRYERODIRRY WK VSHFLH\
VKUXEVY DQG KHUEDFHRXV SODQWVQWKH 7SO PDBUIYHUGRPWEFEWH G E\ IRUH®
VRPH JUDVVODQG DUHDV RQ LWYLFRUWKHNVUEKXKFHQM I\KIERRGODWHG E\ ORZC
ZKHUHDV WKH XSSHU FDWFKPHQW ULRWGRPNYDWHG E\ PRQWDQ

7DEOH 6 XPPDU\ RI KDELWDW HFRORJLFDO YDOXHV

/IRFDWLRQ 5HODW

HF
FRORJLFDO| VDO xH
&RPSRQHQWYV (

+DELWDW 8QLWYV

7UDQVPLVVLRQ OL
*UbVVvVODQG DEFEHVY URDG 8#6%%BWH

8QGLVWXUEHG IRUHVW SULPD Jg@%\%géé%u\)lggﬁVWEJK

8QGLVWXUEHG IRUHVW PROQWDQR IRMAWWD FWLRQ +LJK

7UDQVPLVVLRQ OLQH DFFHVV
'LVWXUEHG IRUHVW VHFRQGDUURRGODBEHRYR VWREE GDW H
DEXWPHQWYV

TUDQVPLVVIRQ OLOH DFFHVYV

SHPQDQW IRUHVW VHFRQGDU LﬁQUDHGV\{Jlﬁgﬂﬁgh I-J \G-lL(BI]DWH
SLRQHHU VSHFLHYV DEXWPHQWV

'DP UHVHUYRLU DQG

SLSDULDQ UHDFKHV GRZQVWUHDK RI
GDP
&OLIIV 'DP DQG UHVHUYRIHLIK
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/IRFDWLRQ 5HODW HE
Q YD\%XH

+DELWDW LWV FRORJLFD
8Q &RPSRQHQWYV (FRORJ ©

7TUDQVPLVVLRQ OLPRHZDQG

*
DUGHQ DFFHVV URDG

7UDQVPLVVLRQ OLQH DQG

)DOORZ EUXVK ODQG DEEFHVY URDG

7UDQVPLVVLRQ OLQH DQG
DFFHVV URDG

2LO SDOP

$GMDFHQW WR WUDQVPLVVLRQ
OLQH DFFHVYV URD/E DQG
UHDFKHV GRZQVWU E)P RI
GDP

6 HWWOHPHQWYV

7KH 3URMHFW IRRWSULQW LQ®CE0GLLGYI RSHMN WLRQXQEBWY R DQG FRQVWU.
ZLOO DIIHFW SDUWV RI WKH VWXGG LIYWHD ZHKG FIR DHAHWODQGHPRGLILHG JUD
H[WHQVLYH DQG RQJRLQJ DQWKURSRJHQLF FKDQJH

64 7155(675,3681%

641 OHWKRGRORJ\

9LVXDO DQG DXGLWRU\ HQFRXQWREBWXULYDOV SARWQPRXQWE DQG PLVW Q
XVHG WR LGHQWLI\ WHUUHVWULOKVY HDUPS K EEDDMH HLQG\WDPRBOV ,QIRUPD (
ZHUH FDUULHG RXW ZLWK YLOGNHOPHVRR IGFHEWR KWLM WKHF BHYV 3 RLQW FR.
YLVXDO DQG DXGLWRU\ VXUYH\VO@P SORB ID VVW-DW IORF DMRILRQ GXUDWLRQ RI
%LQRFXODUV ZHUH XVHG IRU WX®DOLVIHOLWUXUYHAYKLEQO QY ELUGV PDPF
UHSWLOHV REVHUYHG VHHQ RWE&MHMHWERGXZHQPH WKH RIDEPS®L6 DPSOLQJ H
WKH VDPH IRU HDFK VWDWLRQ ZXWH \D SSURMRWDWHR® OPVQY QHWWLQJ L
SODFHPHQW RI  PLVW QHWV P [ CPW VPP POINVNEKI WWHDWLRQV WR FDSWXUH
ELUGY DQG PDPPDOV 1HWV ZHUH SDQREHEONV® IRYBDRWBHWLROWVDYGMDFHQW W
,QIRUPDO LQWHUYLHZV ZLWK OREBG BR®XWR \RERMDLZIHORFBDWQRZOHGJH D
IDXQD KDELWDWV DQG DVVRFLDDAHGRPPHNQRWLBIXQD7 KN VHREQIRUPDO LQ\
UHVXOWHG LQ WKH UHFRUGLQJ RI ORFDO NQRZOHGJH

HM3IRWHQWLDO 3UHVHQFHY RI HDKKI W SHWFXLGYV DIWMHWKHD VV LEIDVEB G RQ D UHYLF
IROORZLQJ DYDLODEOH OLWHUDWXWHR @QWQ EGLREGHVISHFORY REVYR[LPLW\ WR W

f 75+'3 (6,% 6 FRSLQJ 6 WXG\ (QWXUD

%LUGV RI OHODQHVLD 'XWVRQ

*XDGDOFDQDO ,VODQG %LUG &KHFNOLVW 7DUEXUWRQ
YURJV RI WKH 6, 3LNDFKD HW DO

5HSWLOHV RI WKH 6 RORPRQ ,VODQGV OF&R\ DQG

*ROG 5LGJH 5HSRUW 5RVYV OLQLROGL ULGJH PVQENWHDUH ORFDWHG QHEL
URMHFW VLWH

~ ~ ~ ~ —x
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642 7HUUHVWULDO )DXQD 6XUYH\ 5HVXOWV

6421 QYDVLYH DQG )HUDO 6SHFLHV

YHUDO DQLPDOV VXFK DV FDWV ML WIXW¥ D) WDRBXWRDBGASHLQYDVLYH S
OHUUHPLD SHOWDWD DQG LQWURBXFEHUVAUHHM HELEHGDSHVWULEXWHG L
DUHD )HUDO FDWV DUH D PDMPWWKASHPLHVR PROK DN UWHRK®DG QHVWLQJ
LQWURGXFHG UDWV FRPSHWH ZQWIO I®INLYH EDRWEVDDGGSHHIVR 3LNDFKD
WRDGV KDYH D GHYDVWDWLQJ HILBBWJRQ RXKH I SRIEX OB MLIRFX R DV W
DJJUHVVLYH SUHGDWRUV RI QDWWYHJUMD §SHFREYRORVHRYH SRLVRQRXV
QDWLYH WDGSROHV WKDW HDW WWKAPHVYS8ZHUH REWVHUWWHIGVE\ WKH (6,$ WHD
XSVWUHDP DV WKH XSSHU 7LQD 5LYHU FDWFKPHQW DUHD

7KH *LDQW $IULFDQ 6QDLO ZDV LQWORGKNHGPRQWROBNRORPEY IRUHLIQ
PDFKLQHU\ FRQWDPLQDWHG ZLWKQWBRMX YA-RILWDBLYQ@LOWIIW BRPSHWHV Z
VSHFLHV DQG GDPDJHV IRRG FURBUNVXRISY) RPWNZDNYWRIRQWZRQHG WKDW
$IULFDQ 6QDLO KDG DOUHDG\ UHDORBG %ODFNQLRNV WLORDGH DQG LV D FR
YLOODJHUV

,QVHFWYV VXFK DV WKH ILUH DQWWD :[IDARD QQVIR DXBROQKEEHWD 3DWKZD\V FL
ORJJLQJ URDGY KDYH DOORZHG MHKMWRDW BVYVIWYWEYW DQPWVSHREQVHFEFW ELR'
QHZ VLWHYV

6.422 *DPH 6 SHFLHYV

6 RPH VSHFLHV LQ WKH DUHD DUWHG REERBREQBEVFWREDBOQ)I MARQWRFLDO VXUY |
HDWHQ E\ KRXVHKROGV LQ WKH 3 URMMKEN DUHD SWHESRBWQHH[FHSW IRU ZL
JDPH VSHFLHV ZHUH QRW GHF ODNWHRG $H/R B OHIYQE LD QMK BDAD UYHVWLQJ S
JDPH VSHFLHY DURXQG YLOODJHVWHRS OH NRZ § XYRBMNYG Y LOODJIHV VRPHYV
WR WKH XSSHU 7LQD 5LYHU FDWFKPHQW RQ KXQWLQJ WULSV

6.423 $PSKLELDQV

$PSKLELDQV DUH VHQVLWLYH D QL PNOYR RO GQIBUWHF IRMWEHQ RHHFRV\VWHP KH
LV GXH WR WKHLU GHSHQGH QF P HR\Q TFOIG WMKIHQ. B R/IHVQAWXWH. YIHWH WR SROOXWED
DEOH WR MEUHDWKHY WKURXJK WKLHEILD QAN IUH TXKHKWHRR UMW DHRBY LURQPH QW
UHODWLYHO\ SROOXWDQW IUH KN KSIOR®S W IER LTOLIQ PDSMHUH WRIQRYHULQH ZH\
ULYHULQH ZHWODQGV DUH YD OXQVEGH KDEUWDWMD ORY DPSWKELSURMHFW DU
PRLVWXUH WR IRUHVWHG DUHDVOS$PRELBID QQ® UMKBIRWIRUHK DQ\ FKDQJH
KDELWDW FRXOG OHDG WR LPSDEWVY%RIRV SHOLMWLQBH RISSBSILELDQ VSHFLE
LQFOXGLQJ VFLHQWLILF DQG FRPPRQ QDPHYV

$ WRWDO RI DPSKLELDQ VSHFLHWRAMDG RIEV HHRVHGCOWMRRFPODY SBHELHV
7KLYV UHSUHVHQWYV RI DOO DP&KWRLRBBFXIHFULWKLY [ BHKHWHIRMHFW VWXG\
RI WKH DPSKLELDQ VSHFLHV LV RQGMPH F/ WRD*XDGHDW FDYEF®&PH QW

7KH WHUP pSRWHQWLDO V SHRPLHWKDIW CHUHQ HRX @/ LME MIKIEH Y LW IDQRAGVN E\ SUHY LR
KDYH D OLNHOLKRRG RI EHLQJ WU QRMQRE VHIVHYH Gl MDKWKHAH RXUVH RI WKLV VWXG
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7KUHH QDWLYH IURJ VSHFLHV GB8VBQGS HD 8B USWLVFROODMH 8 HEVOLARRZ DORQJ Z|
UHODWLYH YXOQHUDELOLW\ WR WKH SURMHFW

6 RORPRQ ,vVODQGT 7UHHIURJ RILWR GUHH RPX® HF RORKL¥DOO\ LPSRUWDQW E
YXOQHUDELOLW\ EDVHG RQ WKH ,8&81&3HG /LVW DV VHWORHQOQWMUHVW [URJ

6 RORPRQ ,vVODQGY DQG OLWWOMHY DQORDUEDHN LRION D ERBX VW WWD OV W LG
XSODQG IRUHVW KDELWDWYV DQG IMXWH R BVH LLYHHOG LN BN VBXIDWLRQV 7KH 3
KDYH PLQLPDO LI DQ\ LPSDFWYXYLRQ QRWLWVSBFMWHXSDWD Q® IRUHVW KDELWD

*LDQW :HEEHG )URJ 'LVFRGHOHV BWRUQRIHLV JEESRHG ARRORJLFDOO\ LP
EHFDXVH RI LWV GHSHQGHQFH RQXWKB QY HRX ¥ &V WBIRQDQGDOOHU ULYHUV
3LNDFKD HW DO W L\H BRI RPRIJ HYADIPRY LDQBKPHPEHUV RlI ORFDO |
UHSRUW HDWLQJ LW 7KLV VSHBIQHXDEH R V, W R DVK R EWLHSIDWHG RQO\ LQ
FDWFKPHQW LQ VPDOO VWUHDPV

6DQ &ULVWREDO 7UHHIURJ +\0ORUDKLY 3DBXUNVQOHMPHIGWHFRORJILFDOO\ 1
EHFDXVH RI LWV GHSHQGHQFH RQ QVRHXDIWIHU BMAN MGHU WKDW OD\V HJJV
ZDWHU 3LNDFKD HW DO Wopw QWH I BRD WKRORRBY D WDGSROH VWDJ
WR GLUHFW GHYHORSPHQW HYLGB®W URY WKH BXHHD WRE D WH DIFSKHFLHYV LV |
WKH ULSDULDQ KDELWDWV 3RWWWWWORQ LWEDV¥ WASHRRFLWKHL@BRMGH ORVV RI
KDELWDWYV IRU IHHGLQJ 7KH FUHDWHRIQDEIL W D3MDW IR\ EQHFHGLQJ

)LIXUH 6DQ &ULVWREDO 7UHHIURJ WDGSROHYV DQG HJJV

)LIXUH LV D SKRWR RI WZR VAHFKHIHY VRKHURWYX G R OQE D

B3HUVRQDO &RPPXQLFDWLRQ ZLWK 3LNDFKD
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)LIXUH HEHU V :ULQNOHG * URRKQBPRURJV @HQBV HQBODVK )URJ ULJKW

6 RXUFH (GJDUG 3ROODUG

6.424 QVHFWYV

6 SHFLHV RI GDPVHOIO\ 2GRQDWRWKSPLYV MNWFIOXE®WI] OQRKXU 1HXURWKHPLYV

DQG ;LSKLDJULRQ F\DQRPHODV ZHOR GRMARDOLREVHYHUHGIDQG LWV DGMDI
ZHWODQGYV 7KH OLIH F\FOHV NRHJ/OWIOH DM W& MR MK JH @B LYHU DQG ULS
VLQFH WKH\ VSHQG PXFK RI WKHLRUWDLAMFWOWHMDVKEHRRIGY FDQ RFFDVLR
ZDWHU WR VPDOO EUDQFKHYV RG R®BWDQL YW BDUHAHRY DQIGWKIS 2RGXFH WKHUH

S3KRWRJUDSKV Rl IRXU VSHFLHV RILD)RMHOHOLHY DUH VKRZ

) LIXUH 2GRQDWD VSHFLHV RBEWHHIUYHG GXULQJ ILHOG VX

Ty

IHXURWKHPLV VWLIJPDWL]DQV OHQWD WD G UHXWRWKHPLY WHUP
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;LSKLDJULRQ F\DQRPHODV OHIWHQQ®RGRQADWW LPDJR MX

ODQ\ VSLGHUV ZHUH REVHUYHG DOGREGLWHHG 3ILQD RUEFrAKHD YUYV RI WKH
*DVWHUDFDQWKD DQG VSLGHUV RI WKH JHQXV $UJLRSH

6.425 5HSWLOHYV

5HSWLOHV DUH LPSRUWDQW DQRPDON RIOWMKH HRIUHRSR IR SRI IDXQDO EL
SOD\LQJ DQ LPSRUWDQW UR OHRM) WYKHHP | RERHGS LD RV \BKIH HIF WRWKHUPV DQG
IURP WKH VXQ 7KHLU ERG\ KHDON LWLPHQOBXODWRHGPISKUEURQY 7KHUHIRUH W
EH VXVFHSWLEOH WR FKDQJHV MXIRLBUR. KD EULMWHMNO HX HD WHR QRW FRQVLGE
PRELOH VSHFLHV DQG FKDQJHVWHRR VOKHLE WR YLIPSPEMAMQ W RFK DV LQWHU
URDG YHKLFOHV ZLWK GDPDJLQBWRQN HFSSHIQGE NV WROWKWWHHSWLOH VSHF
LQFOXGLQJ VFLHQWLILF DQG FRPPRQ QDPHYV

$ WRWDO RI UHSWLOH VSHFLRWZE RH RBRANHAGWLMNR Y SHWLHYV UHSUHVHQ!
7KLV LV DERXW Rl DOO UHSWR®6HRXWSHRFLKNQH[Q@ HFRVMH GHWR UDO VWXG\ DU
WHDP KDV REVHUYHG HYLGHQFH RE VRORGYDWH S URWYRR/R GIL@ HWVKH PRXWK
1JDOLPELX 5LYHU $FFRUGLQJ WROLRQOGD JHUHN XMBMERHQKWH ZURFRGLOHV

7KH UHODWLYH LPSRUWDQFH RIH[&RH FWYWKHGUWMB VWRIFFIK W SHWKHQ WKH JHQHUD
DQG WKHLU UHODWLYH Y X0 QHUD/HEH >OLVH GVRHWIRE SURMHFW DUH

*XDGDOFDQDO %RZ ILQJHUHG *HFNRLV&\UWRGY FIWI\FONKR/ I RGAHBHPHG HFROF
LPSRUWDQW EHFDXVH LW LV D *XDGFGRDQDO LV @DIQG ARPERBIO\ IRXQG R
VPDOOHU WUHHY DQG ZLWKLQ WWHH HKIR® O R@ M RAKHMIWMAHIGWKO BLWD WV LW IHH
HVSHFLDOO\ PRWKYV W LV QRWGFRRZHXHHUWH G W VZWDKQUBBWHMHFWHG E\ FR
DEFEWLYLWLHV VXFK DV IRUHVW FOHDULQJ

6 RORPRQ %HQW WRHG *HFNR &\INVRGDAKWVOXSHFDEBRPRODWEHHQ OLVWH
,8&&1 5HG /LVW ,8&1 DV 1HDVW DRQVRDDVHGMEGHPALFL VSHFLHY WKDW W
IRUHVWHG KDELWDW XS WR KHD VROU H\NKW LAHD QW SO L YWY ERSW® DWLRQ LV FXU
VWDWLF W LV D VWULFWO\ ODBERHH WV NISHYF LI \6 RRRPEQQEZODQGV LW L\
ORJJLQJ DFWLYLWLHY DQG WKH+LODZHODRBIHWOWGEDAAMK TAKHIORZHU HOHYL
WKLV VSHFLHV EXW QRW LWV K¥$B8RQUWKGHYBDODLWQYBDQMPDOO IRRWSULQW
UHODWLYH WR WKH H[WHQVLYHKDEHWRW X8I WUHBDPHRIRWHKM VEHDE® WKH LPSD
WR WKLV VSHFLHV DV D UHVXOMHRIWWKERB PRUHFDMOD UH H[SHF
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BUHKHQVLOH WDLOHG 6NLQN & RWXEVDGHHAHGONVNBFROKLVFIAO\ LPSRUWDQV
LWV &,7(6 SURWHFWLRQ VWDWXVV HGHRIOR WR WKHV6LIRORPRQ ,VODQGV

DQG LV FODVVHG DV 1HDU 7KUHBWH/QN® R@&WKH ,8&1W5LV DOVR
RSSRUWXQLVWLFDOO\ KXQWHGSIRREDRERG WKHW U EHFYMWVVINMQN LQ WKH ZRU
ODUJH WUHHV ZLWK GHQVH IROMEKDN IDQYTRUHWNUKDBLWDWY DQG IHHGV RQ
YLQHV [IUXLWV DQG IORZHUV VD FPIDNDBEM ORVWH DWIBQWRE ERD\KEH DIIHFWHG |
UHODWHG FROQVWUXFWLRQ DFMLYQWLHYVY VXFK DV IRUHVW FOH

6 FKPLGWT &URFRGLOH 6NLQN 7AKIEVR YRIQRWXW VGFHKIPEE®LHFRORJLFD OO\
EHFDXVH LW LV D *XDGDOFDQDO LVODNMGVHOQISHPWE Y Bilo& F\RPPRQ DQG SUHII
DUHDV XQGHU IDOOHQ DQG URMWWILWV WIKRBEHU LW IIRHEY R ZQBEHFWY W LV
+RZHYHU LW ZLOO EH DIIHFWWGHM RPROPKWDXARURQYW FOHDWULQJ

6 RORPRQV *URXQG %RD &DQGRLD @D/IDMRQLY GHKHNFNHFERHAFRORJIJLFDOO\ LF
EHFDXVH RI LWV &,7(6 SURWHFWLRQ VWDWRKNFXWB\ (BQ:R0& GH YDULHW\ RI K
IURP IRUHVWY WR JDUGHQV DQDBQE HEY RQHIUR/XD NVVHNLQNWLY QRW WKUHDW
LW ZLOO EH DIIHFWHG E\ FRQVIWIXRUHRY BEOWDYLWIHDNQGXAHLQJ D VQDN
SHUVHFXWLRQ E\ ZRUNHUV

) LIXUH LQFOXGHV SKRWRV RRWYRLINWHWKOW REARUHMWKLQ WKH VWXG

)LIXUH BDFLILF %ODFN 6NLONOXHHWD LDAG G RORRRQVYJIJKW

6 RXUFH (GJDUG 3ROODUG

6.426 $YLIDXQD %LUGV

7KHUH DUH D ZLGH YDULHW\ RIUHIQWG HBRRIDRN LEFPRX ®\LEKHW LQ YDULRXV K
JUDVVODQGY WR ZDWHUZD\V WR\XBQDOSRIRWEYWWHPRIORIVFDO UROH LQ WI
SODQW VHHGYV WKH FRQWUROMLRIQQRHEWY/QIVMYG WWHKRIQS R WORWEBW U WKLQJV |
WKDW RFFXS\ YHU\ QDUURZ QLFKIWHRUWD @ HWQY G1LEBGV WY IDMR WKHLU GLVLE
LQGLFDWHY D GHJUDGHG KDELWH®SHMFLHSSHQ@DALOOLY WWOKIGL®J VFLHQWLILF

QDPHVY DORQJ ZLWK WKHLU &,7 (6 DRWXV,8&DIQGC5 HGHPW LWW DQG WKHLU
YXOQHUDELOLW\
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$ WRWDO RI ELUG VSHFLHV VH3HYWHRBWIHUYHGODRPAWLRI D WRWDO RI
VSHFLHV SUHYLRXVO\ UHFRUGHG ODKENUIGW HYBHBRWHG WR RFFXU LQ WKH J
DUHD

21 WKH VSHFLHV Rl ELUGV WKDLW B&KWHOMIGODUREFRQHEIMSKHFLHY + WKH
6 WDUOLQJ $SORUQLV EUXQQHQEDSUBOBG RQV,SEMWIIBGHB®VLVW ,8&1
UHVXOW RI WKLV VWDWXV LW SRUWBBMH G GIWRRRIK FOROW\OLK WHG DV D
HQGHPLF LW LV LGHQWLILHG DRLP 6 RORRRQ ,VODRIGWUHQGW LV IRXQG LQ |
KDELWDWYV IHHGLQJ RQ LQVHHAWWHKORDKMUQBGE\UCLENWDW ORVV DQG KXF
7KH (6,$ DQG IHDVLELOLW\ UHSRQRMWE DG N WE EQH SWW X G I0HFWH QL WKLV VSHFLH
DUHD ZKLFK H[WHQGV VHYHUDO NL@WRPRIWHWRMEBRVW G& QVKWHUXFWLRQ DQG
DFWLYLWLHV :KLOH WKH VSHFLHWH GRHLDIQFIH RQ WELRDYH IRERHVW IRU Q
FRORQLHV LQ WUHHV ZLWK KLRKUHIXSKDWE\ ARMBY LQW BPLY DQG KHDYLO
DUHDV ZKHUH VPDOO IUXLW WUW3HHVY BQR¥KIEE® DEKDIEOWWLMRRY QRW DOZD\
ILQG WKLV VSHFLHV GXULQJ ILBIOWG WRUYIHYM VDHDG/ ROYDMSBH LQWHUD QQXD ¢
ZKLFK DUH QRW \HW DKHIHUVWRRXY SRWHQWLDO |FW RWKHIF WSBIBHBY IWE X\
H[DPSOH RQ D VHDVRQDO RU SHUKLRGUKLEWD DY\D LQDEHOERQV H

$Q DGGLWLRQDO VHYHQ VSHFLHVWXDBLFRKOGHFRWBROH.DOO\ RFFXU ZLWI
DUHD DUH OLVWHG DV YXOQHRDWBHWU RQDYV WKUHDSHHFQH® ZHUH REVHU
ILHOG LQYHVWLIJDWLRQV 7KHVHGRHORZHFLHY DUH GLVFXVYV

6 RORPRQ 6HD (DJOH +DOLDHHWXW GHHARGBGLFROKILM BOWE LPSRUWDQW EF
&,7(6 SURWHFWLRQ VWDWXV 81(3 @R@®EUDELODWGEIDNHGEXRQ WKH ,8&1 5
DVVHVVPHQW ,8&1 )W LV DOVIRQIGPHRILAVW R V6 POYRPRER ,VODQGV 'XWVR
W IHHGV PDLQO\ RQ SLIJHRQV GROHMUGVK 7BRVWIXPYHDIY ZLGH UDQJLQJ

WR XSODQG IRUHVWYV DQG LV LRXY® XNEHKURXHEBR 3O WKRX HQUWW LV FRQVLGH L
LW ZDV REVHUYHG DW VDPSOLQJ WWDHVPRWQVIWKGY GURSRARUWLGRU DQG

SURSRVHG GDP VLWH DW XSVWURRR YDRBEEQ®J AL\UDWLRMHO\ KDYH RQO\ PL
RQ LW JLYHQ WKDW WKH S URWHIFDW LARFONV'W B LIQWW LX/L @ A DWCOOR 1 YQKIHWH UULWR U
UDQJH LW LQKDELWV ZLOO QRRQEWUXIFMAWRG E\ SURMHFW F

*XDGDOFDQDOYV 5DLO +\SRWD HQUGLDVZRRIGPRIGGHFRORIVFDOO\ LPSRUWDC
LV HQGHPLF WR *XDGDOFDQDO "XWMRK)G DV HHQ® L\ HDOW 7 KUHDWHQHG R
5HG /LVW ,8&1 )W LV RSIS& BN X.QIK\DVELAMDDWVKROQWRFDO FRPPXQLWLH\
RI IRRG 'XULQJ WKH (6,$ ILHOGYW®XmBWHWD ALSD ZON VRENVWUR QV DQG D
SURSRVHG WUDQVPLVVLRQ OLQWW RDELWPW ERNUMOWKBGREHHQ VLJQLILFL
7KH LPSDFWV Rl WKH K\GURSRZHDL®UR KRG REH WKQLRIDAWEHFDXVH WKH S
H[SHFWHG WR KDYH VLJQLILFD QDA GPBDIFWWORQ GVKB EWWIDAIN HWHUH LW RFF X

*XV'XWVRQ LQ OLWW &RPLV )LODUGL SHUV FR
& KULV )LODUGL SHUV FRPP
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5HG NQREEHG LPSHULDO SLJHRQ@ L'XF X O WX EUUBHID GIHHIPIHG HFRORJLFDO
EHFDXVH LW [LYi DUV WHGDDRAMG RHG /LVW ,8& 1 G XHVWR WDRGIV RI GH
ODUJHO\ DVVRFLDWHG ZLWK GHYWDWEREQW,\RILRLIRSQGROOPHDUO\ DOO IR
LQ 6 RORPRQ ,VODQGYV DQG LQKBELWR ORZORQG XUD&RQOEDHMD $OWKRXJIK L
FRPPRQ ZKHUH H[WHQVLYH IRUHVWHHRRLGOMJUMNGHG KDOELWDWV WV SRS
VXVSHFWHG WR KDYH GHFOLQHG XD SWRG Q1R LQH FAHIMD UBMMEW RI ORZODQC
OHDVW LQ SDUWV RI LWV UDQJMWXRUHYJ WKHY (8 SHFRLHO®GZDY REVHUYHG
VDPSOLQJ VWDWLRQV WKURXJKRWMR WKH WMOXIEW DYUHH®D\ VPDIQIURRWSULQW R
SURMHFW WKH ZLGHVSUHDG G/LY WK EGWLRH \RW X\GI\L B UHSH FLB@ LWV ZLGHU
XQDIIHFWHG UDLQIRUHVW D UH DH VDKM HGH YD WLRIKD \3 ZRINDIDFIVERW XQOLNHO\ \
PLQLPDO SRWHQWLDO LPSDFW RQ WKLV VSHFLHV RI ELUG

&UHVWHG &XFNRR 'RYH 5HLQZDUGWRW ERURBUDY VAKRFNME LWVFRORILFDOO\ |
EHFDXVH LW LV OLVWHG DV 1HDHG KUWWWB@HG E\ ,88WNPHBULO\ DV D UH)\
UHPRYDO RI ORZODQG IRUHVW\GHRLEWR @RXID LYY HR@HHG@DSXD 1HZ *XL¢
6 RORPRQ ,VODQGY ZKHUH LW RIFRPXIUNLEW WHKDWWLYH GV R IVEH WRWDO SR
W PD\ EH GHFOLQLQJ UDSLGO\KQVWHKH DRZ GRGE®D WORER UH SUREDEO\
VORZO\ :LWKLQ WKH VWXG\ DUHD ULV WDEDREVRIUWKIE BQYWUVZKLFK LV DQ
EHHQ SUHYLRXVO\ ORJJHG DQG KDRZWHFROGDHO MKBIWWVKHI3URMHFW IR
SULPDULO\ LQ DUHDV ZKHUH SRSXO® WLRGFWKOYH 1O WOIRGMHEWR YLOODJH
DQG ZKHUH FRPPHUFLDO WUHH KBFXYHM & L QUWKDW >XD@ALNHGO\ R¥R KDYH DQ H
VSHFLHV )XUWKHU WKH 3 URMHFRAW ZKI000 Q RIW URD/WHHGE. DQGID P RXWVLGH W
*RUJH ZKHUH SRSXODWLRQV RIHMMLE WBHF DWW DWW KRN WE QH G
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7DEOH 1HDU WR WKUHDWHQHKBFDR® YXOQHUDEOH ELUG VS

6 FLHQWLILF QDPH &RPPRQ QDPH ,8& 1 FWUHIREN HUY 138 L0 PN RQWH QGH G
+DOLDHHWXV VDQGIRUGL 6 RORPR|Q VHD HDJOH 'HFOLQLQIXOQHUPE®DH 6 WDWLRQ |7/ 8SS

+\SRWDHQLGLD ZRRGI'R{DEADOFDQDO UDLO| 1HDU WKUHDWHRMHLOLQJI| <HV * 7/ 71

'"XFXOD UXEULFHUD UXILJLOD 5 HR® N|Q REHEBIIG WREHDMDHOQSEIGIH |'"HFOLQLQJ V DQEWHSRAOWMWLSOH VWDWL
5HLQZDUGWRHQD FUDVVLURVWULV & UHV WHW KRXFINVRIRQBIFGY H - "HF O L Q LIGHID <HV 7XQ

& KDUPRV\QD PDUJDYHWKDH '"XFKHVV|ORULNHH@H G '"HFOLQH®U WKUHDRV

(GROLVRPD KRORSROLXP 6 RORPRQ| FLFDGDHEQHG 'HFOLQIBH®WU WKUHDRV

ORQDUFKXV E EDUEDWXYV 6 RORPRQTV PRQD UFHG "HFO UG WKUHDMWH = S5HV 'DIP

7KH H[WHQGHG (6,$ LQFOXGHV WHKMKH V3F RSUYHWVWXBWERQYWXUDREDO NQRBOBIGHRIUGHG
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)LIXUH LQFOXGHV SKRWRYV RRWZRQBIFKUWRMWWVBHFXHWVLWKLQ WKH VWX

)LIXUH 6 RORPRQV ORQDUFK GCHIMG DRGDIKKY WDRXIWWEH O

6 RXUFH (GJDU 3ROODUG

6.427 ODPPDOV

*XDGDOFDQDO LV KRPH WR VRPH BDWHKH PRFMNOV¥ UNQWLKHDIMSFLILF LQFOXC

IR[HV DQG JLDQW QDWLYH UDWV O$SSHEGH (EVLY MO \PDIRPIDOXGLQJ VFLH ¢
FRPPRQ QDPHYV

$ WRWDO RI PDPPDO VSHFLHV ZWHUMDRERHUYSRGVRRWIRDMVSHFLHV IURP |
7KLV LV URXJKO\ SHUFHQW RHGIE WEB BPWR R WHODUNZDWHKHLQ WKH JHQHUDC
7KH VSHFLHV ZHUH WKH ,VODQG\FXHEWP HERY PONRYLWNVHKBVB RXVHWWH %DW
5RXVHWWXYV $PSOH[LFDXGDWXYV WL S RY QG/HHIDRVQRMHGLR BPW WKH 6 RORP
)O\LQJ )R[ 3WHURSXV UD\QHUL VODFQQRINDKH :LOG 3LJ 6 XV

21 WKH SRWHQWLDO PDPPDO VSRIFWBQFMWIKRH WKBD WARNHWLAFRORJLFD OO\
DQG WKHLU UHODWLYH Y XO Q HGD/HELDOLYWH GVNRHWIREA SURMHFW DUH

6 RORPRQYV )O\LQJ )R[ 3WHURSXV GBHHPHEA HFRIORYLED®O\ LPSRUWDQW EH
&,7(6 SURWHFWLRQ VWDWXV 81(3 :\&\0’ILFDWDR®G DWW HIOWD 7 KUHDWHQHG
,8& 1V 5HG /LVW ,8&1 DQG EHEBXWR WHKHL\6 RORPR® ,VODQGV
RSSRUWXQLVWLFDOO\ KXQWHG DELWDIRRE RHORKDPOHFRPRPR&DWLHV 7KLV
IRXQG RYHU D ZLGH YDULHW\ R{VKDRELAMDMAY | RUKBRBRK WIWQIV HVSHFLDOO\ O
FDYHV DQG IRU IRUDJLQJ IR IBX K\W¥ L\WD W VO RKYHDWHRKQWLQJ )RUHVW

UHPRYDO RI ELJ WUHHV IRU DHHEWWKRD G 8HALGHY OLNHO\ D

,VODQG )O\LQJ )R[ 3WHURSXV DG\ IGHHRHIBWKPROR KXILVDBODW LPSRUWD QW EF
&, 7(6 SURWHFWLRQ VWDWXV 81(3 :&0RPRQYV JONHQWHKR[ 6 RW LV DOV
RSSRUWXQLVWLFDOO\ KXQWHG DBAWDIRWG RHORKDOHFRPRRADWLHY 7KLV
IRXQG LQ IRUHVW KDELWDWYV GKHXEWIW DMHHGYV | BXQL WO GW QW VWKUHDWHQH
DQG KXQWLQJ )RUHVW FOHDUHYJ]VDR) 6 RHVPRY DFOWRD EEHWYWWIMKMRDGY ZLOO DIt
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(PSHURU 5DW 8URP\V LPSHUDWRZQ [TURP/ RKEHFWHKYHHN \WWSHFLPHQV FROOHT
& KDUOHV :RRGIRUG EHWZHHQ FORIDGY WD ODOMR BRWDR® RQ QRUWKHUQ *XDG
6 RORPRQ ,VODQGV ,8&1 D

/LVWHG DV &ULWLFDOO\ (QGD EHFWDHXY H3 RW \KICE\O \Q RIWV LEHFH) UHFRUGHG ZLW
VLQFH WKUHH VSHFLPHQV ZHUH FR®OHF\%B B8 FG-RWIHA QQIRUPDWLRQ VXJJH
WKDW WKH VSHFLHV VXUYLYHG DHOWLY TWLWVH SRVVHKEWWVIBSHFLQFW KRZHYH
*XDGDOFDQDO KDV QRW EHHQ DGHMTXD W6&IOR Y& YWHIHVG V SBIFHHY VWLOO H[L
DOPRVW FHUWDLQ WR EH YHU\ IHZ LQ QXPEHU

W VHHPV DV WKRXJK WKLV ZDSHB LOINUWK D WWHWUB WWRQD GRLQW IRXQG WK
PXFK Rl *XDGDOFDQDO LQFOXGODPR®WYKH QG\DARDWVKAORVOMRWR WKH FRDVW
UHSRUWV VXJJHVW WKDW WKH WSH PRNV \ERFEQW B QUH VRAUHLMAW H,G & 1 D

5HVHQW VXUYH\V IRU QDWLYH URIGHRWW KWHW EHWQHHR®D GXFWQG P DO
DFURVV 6RORPRQ ,VODQGV XVLQJ IPRLWHG! ADPFIHWIR WUDSW KBWR QRW EHHQ
LQFUHDVLQJ IHDUV LW LV H[WLQ@DFWH U$ FRARWIGH QRIQWRH UMUIRMHR | 4XHHQV ODQ

FDPHUD WUDSV XVHG WR FDSURRX®HEGKWHRWY K UL ® D\W KIDQUIHG D W D
RQ GHQVLWLHV RI IHUDO FD WYV RS UHWHVGWGIDQVE KHX B IR KWSEBRQJ KHOG
VXVSLFLRQV WKDW SUHGDWLRQ E\DKNWRK B YWEIDF QY VRIQHIRD L Q
6 RORPRQ ,VODQG PDPPDOV DQG JBRXMG BEH @O NQU E LRRRW K KX

LWK UHVSHFW WR WKH 75+'3 WHHFMRGRHWRBVRIRWKH GBIUR ZLWK WKH PRV\
IRUHVW ZKLFK LV IRXQG DW KLUKHWHKHBYBWHRQVLV KQOHNHO\ WR KDYH D
WKH (PSHURU 5DW VKRXOG LWDWWLOO H[LVW RQ *XDGDOFDQ

.LQJ 5DW B8URP\V UH][ 7KLV VBKHLHWODWE GRAHRIDFGIBFDQDO 6 RORPRQ
EXW LV DEVHQW IURP ODUJH §DEMNWHQRUHFKRIUGM GDDME HOWMHKDWLRQV RI DQ
,W LV DQ DUERUHDO VSHFLHV WRDBWLWDW\EWHRSUHRPRURBRILY WIRUHVW LQFC
SDWFKHV RI QDWLYH IRUHVW G VEHFDXMHVIEVGYDYUHDGRIQBRABKSD QF\ LV SUR
WKDQ NWV GLVWULEXWLRQ LV 1UD JIPWQ WRILGH VD/Q & DAEK MV BI\WVIMQ G HRFIOL QL Q..

7KHUH DUH IHZ UHFHQW UHFRU®RW W | UHKEIHQWSHHERVGRAGHFBSWXUHV LQFOX
VSHFLPHQ LQ IURP D UHOLRWHRXWIOQ HAK R | VRIXOO9 DDIOH\ DSSUR[LPDWH (
Rl WKH 3URMHFW DQG WZR VSHFLPBQVLQWH@OL B NGIHY HQ RI ORXQW

ODNDUDNRPEXUX LQ IDLOHG WR VWHRUFDLWIE WEHWKSBIREB® LQKDELWDQWYV
5RJHU - DPHV SHUV FRPP LQ ,8&W WKH VSHFHMW MXDRFFXU HOVHZKHUH
LVODQG +RZHYHU QR VSHFLPHQDWZRKXEH IFQ FDSW YWKHLE WRHFGRWDO LQ

5HODWLYHO\ UHFHQW UHFRUGVHDR DG (YHRPY WSS CBUWHR@MW FAWR OHUDQFH RI \
WR IRUHVW IUDJPHQWDWLRQ DQGW. YKDW. YW H SH@LHBD W RDIHWWLOO SHUV L
KLIKHU TXDOLW\ IRUHVWYV RI WHKH 8B URMHFR DG R Q7 KBIRMEWVW VXUYH\V VKI
WDNHQ DV HYLGHQFH RI WKH V3WNFHHVYBDENG\QGE HI I LA WR VXUYH\ IRU U
QRFWXUQDO DUERUHDO URGHQWYV

IRUWKHUQ &RPPRQ &XVFXV 3KDOXJBURWHKHOWQOLWDURXYIFDO PDPPDO
6 RORPRQ ,vVODQGV 1RUWKHUQ & RPPRQ@HRUVOWFFAXY WRVGBIJURKEE GVIRUHV WHG
,8& 1 W IHHGV RQ IUXLWV QGHOXHEON QR VHAXYW WWUHHV & XVFXV IRU
KLIK FDQRS\ EXW ZLOO DOVR |HH& LUH INDKIBEGEH VP RGHVUIFDW HUWHPSHUD WXUH D
SLNDFKD 7KH VSHFLHV LW QRFKMXUORO WHHVORKBY PDWH DQG JLYF
RQFH D \HDU EHWZHHQ - XQH D QGD2RWREH® EY KSHURKIIHFQV EHHODWHG |IRUHYV
) LIXUH VKRZV DQ H[SRVHG & X\FEOXWD LRQORZLQJ IRUHVW
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) LIXUH ([SRVHG &XVFXV DIWHU IRUHVW FOHDULQJ

6 RXUFH 3LNDFKD

) LIXUH LOQFOXGHYV SKRWRV RIRNZAHD @VIWKHQYW VEXEF ZHWKLQ WKH VWXG\

YyLIXUH )DZQ /HDI QRVHG % D W6 DOW IWLDKQG 5RXVHWWH

643 &RQFOXVLRQV %DVHG RQ )DXQD 6XUYH\V

9DOXHG VSHFLHVY RFFXS\ HFRORMIFE® IQLAIGHMQWR R W FIDWHERULHV

f *UDVVODQG VSHFLHV * ZKLFK RIMMXG UMURSIHRRQHY DQG OL

f )RUHVW LQWHULRU VSHFLHV S\ZKRFK WHITHK IDUMG K& B IQ \FID R JHWDWLRQ D
WROHUDWH RSHQLQJV DQG GU\HU HQYLURQPHQWYV

f 'LVWXUEHG IRUHVW DQG IRUHWW HRGIWKHWUSWERHWXKHRY PRIH XELTXLVW V
FDQ RFFXS\ D UDQJH RI HFRV\VWHP W\SHYV

f 5LSDULDQ VSHFLHV = ZKLFK QNHBOWRZHW GFODREWY WR ULYH

7DEOH VKRZV WKH HFRORJLFDWSK®EEKM RI HDFK YDOXHG
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7DEOH

(FRORJLFDO QLFKHV RIFF\KSRMNGGE Y MWIOXH &/ KA WRVX G\ DUHD

9DOXHG VSHFLHV

*UDVVODC(

YRUHVW L

'LVWXUEH
IRUHVW
IRUHVW H

5LSDULDQ

$PSKLELDQV

*LDQW HEEHG )URJ

6 RORPRQ ,VODQGTV 7U

HHIURJ

6DQ &ULVWREDO 7 UHH

IURJ

5HSW

*XDGDOFDQDO %RZ IL

QIJHUHG *HHF

FNR

6 RORPRQV % HQW WRH

G *HFNR

S3UHKHQVLOH WDLOHG

6NLQN

6 FKPLGWIV &URFRGLO

H 6 NLQN

6 RORPRQ *URXQG % RO

%LUGV

IDQNHHQ 1LJKW +HUR

R

/LWWOH 3LHG &RUPRU

DQW

B3DFLILF %ODFN 'XFEN

% UDKPLQ\ .LWH

3DFLILF %D]D

9DULDEOH *RVKDZN

OH\HUTV *RVKDZN

6 RORPRQ 6 HD (DJOH

5HG EDFNHG % XWWRQ

4XDLO

*XDGDOFDQDO 5DLO

&RPPRQ 6 DQGSLSHU

<HOORZ ELEEHG )UXLW 'RYH

'XFRUSTV &RFNDWRR

&DUGLQDO /RU\

&RFRQXW /RULNHHW

<HOORZ ELEEHG /RU\

'"XFKHVV /RULNHHW

JLQVFKIV 3LJP\ 3DUUR

W

(FOHFWXV 3DUURW

6 RQJ 3DUURW

*XDGDOFDQDO %RREH

RN

% O\WKIV +RUQELOO
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9DOXHG VSHFLHV *UDVVOD( )RUHVW L] 'LVWXUEH 5LSDULDQ

IRUHV W

IRUHVW H
&RPPRQ 5LYHU .LQJILVKHU [
9DULDEOH 'ZDUI .LQJILVKHU [
&RFNHUHOOV )DQWDIO
5XIRXV )DQWDLO
*ROGHQ :KLVWOHU
OLGJHW )ORZHUSHFNH|U : ;
%ODFN KHDGHG O\]RPHOD
%URZQ ZLQJHG 6 WDUQLQJ [ :
"KLWH H\HG 6 WDUOLQJ : ;
ODPPDOV
6 RORPRQTV )O\LQJ )R]
,VODQG )O\LQJ )R]
LQJ 5DW [ PRVWO\

XSODQG IRUHVW
(PSHURU 5DW [ [XSODQG
IRUHV W

6.5 .,/ )(+$%,7%9®/8(" (/,1($7,21

7KLV VHFWLRQ GHVFULEHYV WKHLWDOX MV \SIHW KIR W MMHRWMHEY WODIED O ZLOGOLIF
PRGHUDWHO\ YDOXHG ZHDNO\ YDG@KHWG VIHF WDRQVIVMXX\GR GHHIDQHY ZKDW DUF
WR EH WKH LPSRUWDQW KDELWDWHORX®R6 RLWWKUQFWION FMRORILFDO SRLQW
LOQFOXGH DUHDV ZLWK SURWHFWH®ZEGMBHF MSH FREO\R QZHWK PLWKD WRU\ VSH
ZLWK HQGDQJHUHG VSHFLHV 1DWXVDHO &G EUWHSMMIM D Q FIDX&G HRUHV WV

6.51 1DWXUDO KDELWDW DQG FULWLFDO QDWXUDO KDELWDW

YRUHVWYV SURYLGH KLJK HFRORJRRDLP YRWXB W DI QK HD\VSDIDBIGOLIH KDELW
OLYHOLKRRG IRU LQKDELWD QW W RO BRWDVHRR PEXQY. M. WWIREHU REWDLQ P
DQG KXQW DQG IRUDJH IRU IRRRGI IUXHWVD @XWR QZIZPBGIBURGXFWYV 7KH I
*XDGDOFDQDO HVSHFLDOO\ ORHAQEQGE|ROURNMQJ ZUHFWKSHOW. GHY DQ LF
VRXUFH RI LQFRPH IRU WKH FRXQWIR )$RZHYHU GBFEWRHNGWQWLRQ LV DOVR
RI LQFUHDVLQJ SRSXODWLRQ L@ H\PHOH G VIAD QGIW WDKID IVJ DLIFE@WXUDO DFW
VHWWOHPHQWY DQG WLPEHU KDUYHVWLQJ

$IWHU WKH WURSLFDO IRUHV WWH Rd R3AR P RAK HV RIJPZW ¥ RRASWLVH WKH ODUJI
WURSLFDO UDLQIRUHVW LQ WKBU$HY RDQ K RF IWKH UVHKURKE JVEOGNWUDLQIRUHVV

)

$SSHQGL[ ) FRQWDLQV LQIRUPDWLRQORGDEKWDW\SRYXQRI ZADWKXQ WKH 7L
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FDWFKPHQW WKH FKDUDFWHULVWIFM WD WDF®E BDEZHRPO®DWSH OHYDWLRC
HFRORJLFDO YDOXH RI HDFK W\GHYVR$ KKDMER WD KD QAER SIWROYLY WUDWH KRZ
WASLFDOO\ DSSHDUV 7KH PDSHW WKHKXGHIIHUHQ®WXKDNELIWD WYV DQG ODQG X\
DUHD

7KH :RUOG %DQN FRQVLGHUV FREMMDWBWERQWUIFXDWKXOD @& KDWLFDO 1DWX
HVVHQWLDO IRU ORQJ WHUP VXVWIKXSGRPWN GHRMERSPHYRDMQBSSO\ D SU
DSSURDFK WR QDWXUDO UHVRXUFH PDQDJHPHQW

1DWXuUuDO +DELWDWYV DUH GHILQH® BOUH DDWHPDHPEBPIRVHREI BOFOQW DQG RU
VSHFLHV Rl ODUJHO\ QDWLYH RQLOE®L DIQG KD ¥ KHRW KXFBEQWLDOO\ PRGL
SULPDU\ HFRORJLFDO IXQFWLRQY DQG VSHFLHV FRPSRVLWLR

&ULWLFDO +DELWDWYV DUH DUHD®XHLWK KOQXIGIEQRGL Y KDELWINFWM RI VLIQLILF
WR &ULWLFDOO\ (QGDQJHUHG RU KDEDADIW URHGY VSGIFILABQW.ILLPSRUWD QF H
DQG RU UHVWULFWHG UDQJH VISMIEQHVORHEDORD FILWQMW LFOFHKERQFHQWUD W
VSHFLHV DQG RU FRQJUHJDWR W DAVSH@HIBVR ULYQ LKIIK BA\FRK W WHPV DQG RL
DVVRFLDWHG ZLWK NH\ HY R OXWH. RROWDWG S4RFMH GRHY QRW V XBBRUW SURMHF
VLIQLILFDQW FRQYHUVLRQ RU BIHIDDGOYDHHRQVRI QDWXUDO KD

f 1R RWKHU YLDEOH DOWHUQDWIW HRUZGWKH®@ R\GPHH QW IRRY/KHLSURMHFW |
KDELWDW

f &RQVXOWDWLRQ KDV HVWDEOL®BHGVWHKR FODHZIMQ RISUWBDWH&R& RPPXQLW
UHVSHFW WR WKH H[WHQW Rl FR@YHUVLRQ DQG GHJUDGDWLRQ

f $Q\ FRQYHUVLRQ LV PLWLJDWHHDG/DHFF¢ KUEUQPU MR WKH PLWL

,Q DUHDV RI QDWXUDO KDELWDOWO EHWGEHNWILRIQPGPWRBRVIXRUKIMH YH QR QHW ORV'
ELRGLYHUVLW\ ZKHUH IHDVLEOH

7KH :RUOG %DQN GRHV QRW VXSISRUMWVEERB W HKIVEV WDWD X§ O M VR/

f 1R RWKHU YLDEOH DOWHUQDMMWHRUZ GW K H® RVKFH QWJRR@Q'KIHH SURMHFW R
QDWXUDO KDELWDWYV WKDW DUH QRW FULWLFDO

f 7KH SURMHFW GRHV QRW OHD ®SDF WM DRX WKRW¥HH EGR 8 UYHU LW\ YDOXH
WKH FULWLFDO KDELWDW ZDV GRYLBROWMHEF BQGHRQVWKSRHARLQJ WKRVH
YDOXHV

f 7KH SURMHFW GRHV QRW OHBE WW®RREDXHRUUBGWERQRQ UBJWRQDO SRSX
&ULWLFDOO\ (QGDQJHUHG RU (QGIPRVRQBEOHSSAUMRRRHWIDPH DQG

f $ UREXVW DSSURSULDWHO\ GHRGLYHGYV DWQQ\GPERQWRWH.WYR B QG HYDOXDW
LV LQOWHIJUDWHG LQWR WKH SURMHFW PDQDJHPHQW SURJUDP

RUOG %DQN 3HUIRUPDQFH 6 WDQGDUG
VELG

3HUIRUPDQFH 6 WDQGDUG GHILRQW\W PRDBVIVHIGD WDERWBRQWDLQDIWDUJH SURSR
DQG RU DQLPDO VSHFLHV Rl QR®QHUMNWKXRDRULBEMQ YRWE KWNVZV X ENHWEAMQWLD OO\ PRC
SULPDU\ HFRORJLFDO IXQFWLRKDEILRWW WED WO R FEGL DL HFE® LMQ\F ROWKCHELWDW LI L
FULWHULD LQ WKH FULWLFDO KDELWDW GHILQLWLRQ DERYH

S3HUIRUPDQFH 6 WDQGDUG
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KHUH D SURMHFW LV DEOH WR{PHEWYVD O\K R | PWWR ¥ BIWLHRTX VW UDWHJ\ PXVW
LQ D %LRGLYHUVLW\ $FWLRQ 3 ODR) IDRXGE HPXN V@ EW GBIVQVY GRH GVKRVH ELRGLY
IRU ZKLFK WKH FULWLFDO KDELWDW ZDV GHVLJQDWHG

YRU WKH SXUSRVH RI KDELWDW PIM\WD EHHEY GWKHGHEBXIGAQVDRIMIKXUHH VXE UHJL
HOHYDWLRQ WKH KLJKHU HOHYRWLRLY B U HD \RF KAKHHQ WS THER Y H PDVO Z
WR WKH VRXWK DQG LV GRPLQD\@HG RYHVYGLYVWKHEMG MROHWDWLRQ ULYH L
ZKLFK LV GRPLQDWHG E\ ORZODQWHRVHYMW\ORRAIQIHIBQB\ VMHPL FRPPHUFLD
RSHUDWLRQV DV ZHOO DV JDUGHQV DIRGEG KW EHWDRVZLHRY HOHDIUWLRQ DUH
GRPLQDWHG E\ JUDVVODQG DQGRIQUQYWE VR RQR UALKMHKWLQ WKBDOS5LYHU FDWF
GHJUHH Rl DQWKURSRJHQLF PRG LHIGRDWALIRMK L&HF UBIIDIVWM PIDUNVLWXGH ZL
SURSRUWLRQ RI WKH 3URMHFW PUEHDVBRASULVLQJ PRGLILHG

7KH 75+'3 ZLOO EH ORFDWHG ZLWK/LHUWRK I ® @G HORZ\QVRQUHDP FDWFKPH
ZKHUH KXPDQ VHWWOHPHQWY D QG F\RPHRW KLYH DRIV LRI VIDR WIR QW ULEXWH
DOWHUDWLRQ 1R FULWLFDOO\ MMHINGIIWHMIH® ® R W @EXQWEHGSHFLHY KDY
ZLWKLQ WKHVH SURMHFW DIIHFWHEB GRHD \QRWNHZSSRIUWBK\DDUHDV DVVR
NH\ HYROXWLRQDU\ SURFHVVHWXRREHOREDIO®LIYDIWRULFPOWWRQJUHJIDWRU\
KLOVW WKHUH DUH UHVWULFWHBVUDWKH POELWDRWHPY B LOPHEPIH ZLWKLQ W
DIIHFWHG DUHDV UHSUHVHQWYV RQMHUDKPEDWDWS PWWMDRQ YDILODEOH WR W
DGMDFHQW WR DQG XSVWUHDP RHQWKH SURSRVHG GHYHORSP

([FHSW IRU WKH XSSHU FDWF K P HLQQNWKXUHH B L FPLROAW \K R E MWKBIWS/'URMHFW VLW
SULVWLQH VWDWH KDYLQJ EHHQ KNWBWWDDRQGH BMHQWGIEG KWRDQ DFWLY LW\
FOHDULQJ ODQG WR HVWDEOLVKDQBWWR®EH R H B MO DIQXEE JDW\E ENQD/QD O ORJ J LG

7KH XQGLVWXUEHG PRQWDQH IRURVGSEBHIERDWFKPBRQR® MWRWKKH VRXWK DQG
GDP VLWH DQG UHVHUYRLU DQG/ WHBEHGLQRZIDIHDE IRUNQGELEHORZ PDV
DV FULWLFDO KDELWDW EHFDXVWH3 WKREDWWFRBYVVWUHEXWOR® DQG SDUWIL
DVVHPEODJHV RI VSHFLHV

7KH 75+'3 IRRWSULQW UHSUHVHQRCY B YWHKWH RPBDODOSURSEDVBLYHU FDWFKF
ODQG DUHD DQG RQO\ GLUHFWOHDPRIDQWWXDDMURYVHPDOWZKLFK FRXOG SR
FRQVLGHUHG &ULWLFDO +DELWBRQ V/HKGHMIH GPSDIFQALYVLPDEW RW

$ UDQJH RI PHDVXUHV ZLOO EH L MSI®H BDNQWHRGS WRVRFLRWQIJQDBWXUDO KDELW
LPSDFWV WR WKH &ULWLFDO QHERLWRWY WR BURYIGHIVRWOQRBQG WR DFKLH
WKRVH ELRGLYHUVLW\ YDOXH W ILRUW ZIKQ FKD W KW DSRR & Bl Q VEIHDVA. FQ D WH G

7KH 3URMHFW ZLOO WDNH D VHWEKHVX8$HUNRABYDWRLBHWRWHHDRW KPHQW P
SURWHFWLRQ PHDVXUHV ZLOO LQFD®GH3 DRWHR®OV& RIP SMK®\ M&R UHVWULFW
YHKLFOHV LQFOXGLQJ FRPPHUFR DMX®RISISIQU PDWKIKPHQW WKURXJIJK WKH &
WR PRQLWRU FKDQJHV LQ IRUHVAMD WRKAMQWH W® WREBLWISHORJIJILQJI WUXFI
H[LVWLQJ ORJJLQJ URDGV D QG HVRHOGBR XW HG* VWD W RWRRUF UHVWULFWLR
DW HOHYDWLRQV DERYH PDV OO & KLFKUHIVHQM UFKI ZRXW PDMRULW\ R
FDWFKPHQW

L,ELG
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7KLV SURWHFWLRQ ZRUN ZLOO IEIH HX DYDIGHQH G REY B QRME2 FWWR2MD FLOLWDWH F
ZLWK FXVWRPDU\ ODQGRZQHUV WR HOHMHINR ¢/ X8 SR USW RRWH FVYKHG FDUHD LQ V
FDWFKPHQW DQG WR FRQGXFW PB8SMRZDQGVI RSUWHNSWUDWYRQLRI D PDQDJHF
7KH 1*2 ZLOO ZRUN FORVHO\ ZLWKDRXY® RBFROORPRDQ,VRDWHUN HVWDEOLVKI
SURWHFWHG DUHD VKRXOG RUL DIDJDGREZ QHWK RIKW KFHX QW R BD U\

,Q DGGLWLRQ WR XSSHU FDWFKPHRAWRRHFWWS RFODLYLWILIOWY IMWSOHPHQW F
LQFOXGLQJ D SRVW FRQVWUXRWLEB QVWKEHLG DUBWNVR® GOGDDR IRIITVHW ZLW
$UHD ZKLFK ZLOO LQFOXGH PHDWXQHYJIWFD B/ XRW B FRD BMKWD WHPQ WKH & RUH
UHKDELOLWDWH DQ DUHD RI PRGRUHHSUKIDERWDW DEWKMY) WKKID 7KHVH PHEL
EH VHW RXW LQ WKH %LRGLYHUVLW\ ODQDJHPHQW 30DQ

?

)LIXUH 6 WXG\ DUHD KDELWDW W\SHV DQG ODQG XVH
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LEGEND :
@ Villages / Settlements

| [==Road to Honiara

= River courses (1976)
... Transmission Line 33 kv
and existing access road
11 Gold Ridge Mine

I Quarry

May 2015

Sourco - BRU.
| [ Backaround map - Topo map 150 000 (1676)

N Quarry site 1
. Quarry site 2

A Gold ridge mine
% 0il paim plantation
Dam

% Powerhouse
—— Option 7C reservoir
—— Tina catchment limit
—— Old logging road
—— Access Road 7C
== Tunnel option 7C

Habitats
I Disturbed Forest A

Undisturbed forest
I Montane forest

Ingénierie

aerng rIgx
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652 'LVFXVVLRQ RQ :LOGOLIH DQG :LOGOLIH +DELWDW

7KH (6,$ WHDP REVHUYHG D JHQHUDUD GADUMICRR R U KD EASVDW HD P DUHDV
GRZQVWUHDP DUHDV +XPDQ VHWRZOMPMQWD PQGIUHDAWHNR QQ QG OD QG XV H
IURP IRUHVWHG DUHDV WR UHPQ®WW LRWHKNVBWGDIRG HW\WV \VZBG REVHUYHG
Rl WKH VWXG\ DUHD EXW WKHORHYB®RRGBRV BKSWLRIHAOAVD WFKPHQW DUHD
DQG XS HOHYDWLRQ IURP WKH SIWRINGHEWSULWWLQHRRUBV W RY

([FHSW IRU ELUGV WKH LPSDFWVLRIQNE LQRDW. FGHHDIEDHG WHRQREVHUY LQ.
QXPEHU RI VSHFLHV 7KLV FRXOG/ &HiFDMW EHEXQW HBGE R WRPMKULYH LQ PR
KDELWDWV WKDW DUH FORVH WRGHPWWOHMFQWYV B HIDIMLIQU HELUGYV !
DEXQGDQFH GRHV QRW GHFUHDVH ZDWYWK RE LWMOHN DGHHIDAMD GCRWHRHG E\ W
SURMHFW DUH XWLOL]J]HG E\ HQGHPLF ZLOGOLIH VSHFLHYV

7DEOH FODVVLILHV WKUHH W\ZHWD ROPRGVYWKGEKGGE IPMRBEHUDWHO\ GLV W X
KLIKO\ GLVWXUEHG $V VKRZQ L®IWKIHWDODBEOREWKBYQBGPERIULHDFK KDELWD\
GXULQJ WKH SHULRG ZKHQ ILHOG WXUXNW ZHUH GIRQR QRMWVEBFUHDVH ZLV
KDELWDW GLVWXUEDQFH H[FHSWURIHBLYGGELVZWXKBEK H/G1 B P DR/

7DEOH 1XPEHU Rl VSHFLHV REUHWYHG E\ KDELWDW TXD
"HDNO\ GLVWXUEHG ORGHUDWO\ GLVWXUEHG TLIKO) GLVWXUEHG
8SSHU 6 UHDP OLGGOH 7LQD 5LYHU VDPSOLPJ DUHD LQD 5LYHU VDPSQLQUGEMEDPLYVVLRQ OLQH {DPSOLQJ DU
) D)) D)) () )Yy Dby by P[P )y ) PP PPy PPy
u%d) Jv| i d i d o i i i i o i i i i i i i i i i
IE - o 1 fi 0 b 6 i i i i i 0 i d 0 il [l i 0 0 d
Z %8Jo e i i i i i i i [l i i i i [ i i i i i i i [
D uuo i i i i f [l i i i i i i i i i i i i i i
“THDNOT GLVWXUEHG [ ORGHUDWO) GLVWXUEHG — ~ +LJKO} GLVWXUEH:
8SSHU 6 JUHDP OLGGOH 7LQD 5LYHU VDPSOLQJ DUH]p PSOLQUOGEHD 7UQDERYWULRD OLQH JDPSOLQJ DL
) )))) D)) hy Dy PP PP )PP )
u%g] Jv| i i i i i i i i i i I i i i i i i i i i i
JE - qod fi 6 |1 d i i i i d i p d i i i i i d d
Z %80 * i i i i i i i i i i i i i i i i i i i i
D uuo i i i i i i i i i i i i i i i i i i i i i i

653 &RQFOXVLRQV RQ :LOGOLIH +DELWDW

7KH IDXQD EDVHOLQH VWXG\ KDWFVHKR2QKWKDNY LA OVKBILMDQBBEVWXUEHG IRU
XSSHU 7LQD 5LYHU FDWFKPHQW XxXMWWDBOVR RDWKKH 3RRRMHBPWWKURSRIHQ
PRGLILHG DUHDV LQ WKH ORZHUH WHIDF BEKVFKI WKHH TURNMDHFMW LV ORFDWHG
WHDP REVHUYHG D WRWDO RI KIMMSWKIEHVWA{GALDGODIHLAEWXGLQJ VSHF
DPSKLELDQV VSHFLHV Rl UHSWIGOM'HVDQG VSHMEHHRYHRI RALPDPPDOV
$SSUR[LPDWHO\ Rl WKH VSHFLHQIDUH BRBIHPL R LMAFSKAE LD Q VSHFELF
RI UHSWLOH DQG VSHFLHV R EWHQWLD/XKH PBNAHDMWRRIWKH 75+'3 RQ W
IDXQD DQG SURSRVHG PHDVXUHVWKRPPLMILKE DDMGFG URYYHWVLY B HFWLRQ

3DJH R1



7. % ,2/2*,&$/ (19,5210(17 %$6(/,1( $48%$7,&

71 0O(7+2'2/2*<

9DULRXV PHWKRGV ZHUH XVHG WROAKDUXPWHELN @YWHKRIQPEQWD O FRQGL
ZLWKLQ WKH VWXG\ DUHD LQFOXGLQJ

f D UHYLHZ RI H[LVWLQJ LQIRUHFLWXR Q/ WX GMHHWD WXUH SuU

f D ILHOG VXUYH\ RI WKH 7LQD QILYRR V\VCHPVRQ G HXWBROWWM ZKLFK
HQFRPSDVVHG ZDWHU TXDOLW\ VDPISOKQDQREVHWHND W \RGM PRQD QG
LOWHUYLHZV ZLWK ORFDO ILVKHVPHQHDGGVRWKHW UAZNUBKW KMBULHG R X!
/Rw 7UpEDRO ZLWK WKH DVVLVWRQFH RI 5REVRQ 6 +HYDO

f D VHFRQG ILVK DQG ZDWHU TXWDBLW%WREFKRY K\ FHYWIHIGRRXQ ) HEU XD U\
WKH UHVXOWYV RI ZKLFK DUH FRRMSLOQHGGIGY WKRY YWR WHHS®RU\ VHDVRQ V
WKLY DGGLWLRQDO VXUYH\ LQFB®RXNGIHGCGDIPPSDOWHI ®MVW KR SR G

f D VXSSOHPHQWDU\ VWXG\ RI HQYHBRQMWMHWQWNG DOWRZRMBLIDIWHG KDELW
VXLWDELOLW\ IRU PLIJUDWRU\ IERRV SOWEQUH® BHDURKHMWWS - XO\ L (
DVVRFLDWLRQ ZLWK 5REVRQ 6 +HYRID PR \WIQRKRGCPORE ®RGHIWWHR/ XOW RI W
VWXG\ DUH VXPPDULVHG LQ 6 HFWLRQ

7.2 [,7(5%$7859,(:

7KH IROORZLQJ VRXUFHV RI DYDXVBEOMRLRERMIPLIOVD RQX DIBBIWV WD QGLQJ R
GHVFULEH WKH EDVHOLQH IUHX®ZDWHD HFRORJ\ LQ WKH VW

721 )UHVK DQG % UDFNLVK :DWHU )LVKWHDI LQ *XDGDOFDQDC

7KLV VPDOO SXEOLFDWLRQ UHFRWGN\G [UIRF K RSHEQHWZARIDH VDPSOLQJ V\
ORFDWHG LQ HVWXDULQH HQYLURQWBOWY RKHXDRBIDVOK FDYWP : HVW RI +R
DQG WZR VWDWLRQV RQ WKH 6 RXWW BSRERYWGHW DDXMSWD/JIHREYD WLRQ RI
VSHFLHV DQG D GHVFULSWLRQ RVVRPH HFRORJLFDO IHDWXU

ORVW VSHFLHV DUH PDULQH IRUPW H&®HASHFILHYWRIHWEXMWLILHG DV EHL
WR RFFXU LQ LQODQG UHDFKHW RUPRKDWR Y HYKOLPQ POILIQQRDWD OHVRS!I
DUJHQWHXV VRPH (OHRWULGDH DQHSVHRPHQBL ROUOVKRQWD FRPSRQHQW F
IUHVKZDWHU ELRGLYHUVLW\ *RHLRGOD\HLQVWKHSUBOGRPIOQDOQWHU UHDFKHYV
6 RORPRQ ,VODQGYV ZDV QRW GHVFULEHG LQ WKH VWXG\

722 $TXDWLF (FRORJ\ 6 XUYH\V IRU WKH®RBG 5LGJH 3URM

,Q VXSSRUW RI WKH *ROG 5LGIHOURMHNAMNXGHHVHRYGYZD BMHW TXDOLW\ DQC
HFRORJ\ PRQLWRULQJ KDV EHHQ XWKH SWBXHQWURP WR

7KH LQIRUPDWLRQ FROOHFWHG E¥DSIDPAWHXIJDQ O \WKVHPBPDO HOLQH FRQGLW
75+'3 VWXG\ DUHD DV WKH ODWHSRQRBEWOU Z6GMWBRNR@WGONIR WKH 7LQD 1J
ZDWHUVKHG DQG WKHUHIRUH V IQPHHW DOQMPEWMXYURN H®BGURVLRQDO GDW
FROOHFWHG IURP WKH 7LQD 1JDOORRLBRW OWHOVKHX HWSHFRHRULGIJH WR .
FRQWURO GDWD

3DJH R1



7KH GLIIHUHQW VHWY RI GDWD LQFOXGH
,QLWLDO ILHOG VWXGLHV E\ $02&2 $5,0&2

,Q WZR VWXGLHV ZHUH XQGHUWWNHL® LWV RU GLYF KMKHI LQJ WUHDWHG
ILQHV LQWR WKH ULYHU 7KHVH LQFOXGHG
f 3+\GURORJ\ PHWHRURORJ\ DQG7THFWKRUFDX® OQWWUZRFRQWY $XJ D C

f S$TXDWLF IORUD IDXQD VWXGW 26W )DQQRQIAKLFKHS VXUYH\ VWDWLRC
ZHUH VDPSOHG LQFOXGLQJ VWDIWIHRQV\RYHPKH YDWMMSRQRDW 1JDOLP
5LYHU EULGJH DQG VWDWLRQWUWWKHRWKSE HYIHED DF Y HMF ZIDWHRT SUD Z(
GRPLQDQW WD[D LQ WKH VDPSB®HIVHV D DYQAJ DHMW\VZ RV SHFKHAS Rl IURJV ZF
FROOHFWHG ORVW VSHFLHV ZOORNXKQRLERQRVUIADMWE REXBWR/ ODW WLPH UF
IUHVKZDWHU HFRORJ\ LQ WKH 6,

7KH FRQFHQWUDWLRQ RI DUVHQLR) RNWFMWHVKQGDNDGRWHRURLQHG IRU HE
ORFDWLRQ 7KH UHVXOWYV VKRAMXGUEBDIKNOR AFXWQULDEDQMY HODV RI FRQWDI
HVSHFLDOO\ IRU DUVHQLF DW RU JUHDWHU WKDQ PJ NJ

7KH GLVFXVVLRQ RI DTXDWLF HF® O RO\GES R®JH LQ6WKHRVYQLOLQLQJ 1 /
ZDV EDVHG RQ WKHVH ILHOG UHVXOWYV

:DWHU TXDOLW\ VDPSOHYV WR

f 7KH *ROG 5LGJH (,6 UHSRUW 7UHEBHV WR D@EFRPSLODWLRQ RI ZDWHU T
VDPSOHV IURP VWDWLRQV RQ WRH ODWHSRRRWKLD B UDGWMWH RQD O
VDPSOLQJ VWDWLRQ DGGHG LQ

$GGLWLRQDO DTXDWLF IDXQD VXUYH\V

f $W WKH UHRSHQLQJ RI WKH *RQGD5S8EUHMRBL@H SFRROLOWRFIO XQUHVW
DGGLWLRQDO DTXDWLF IDXQD VXUYWNI/PIBMH WOBHBYDNHQFDOWGLQJ
VWDWLRQV RQ WKH ODWHSRQR 5QY BW M\WOWHPEDQG LY MWIEWLRBIH 7K}
PHWKRGRORJ\ DQG PDLQ UHVXOWEYRUR QPHQRILE HG! WIR WAOHQ FH 5 HSRL

E\ *ROGHU $VVRFLDWHV SS

f $ ILUVW VXUYH\ E\ *ROGHU $VVREHBWHRRGHEVK DQMX FUXVWDFHDQ
DEXQGDQFH LQ WKH ULYHU V\VWIHDR ERQPHMONMMUBRWKRQY \LRHWYV K SUDZQ
$V &X &G =Q +J VKRZHG HYLGMBBOHFRI$NVQFAHDHONG DHVXOWLQJ I
ELRDFFXPXODWLRQ GRZQVWUHDP \RH QUKH FRIQFH YWWBW ZRKGVDIHUH EHO
OHYHOV FRQVLGHUHG GHWULPHQWDO IRU KXPDQ FRQVXPSWLRQ

f $ VHFRQG VXUYH\ E\ +\GURELRORJXSWQJ/ WOHFWORILVKLQJ DQG GLS
PHWKRGV RI FDSWXUH ZDV X Q GHRUDION ¥ §HW R PHRXYOHRFMWL. 8 8 KWV DQD O

f *ROG 5LGJHV (QYLURQPHQWDNO LSHFWRERD TF WBEGRZLWK  VSHFLF
ILVK UHFRUGHG LQ ODWHSRQR 5 HWHRIMLYWHMBPRGGHG® PHFLIJDOLPELX 5 L
%ULGJH VHH $QQH[ RI WKH $QQH[ 5HSRUW

7221 6 XUYH\ RI )UHVKZDWHU % LRWD LQKHRPXNRPRM $@O0DQGV E\ 31

YRU WKH ILUVW WLPH LQ WKH & RGRPRQY N\ORIQER/O PR 6 LMIWAKLSHODJR IUHV
ELRWD ZDV XQGHUWDNHQ GXULQJIURPD®IGV KRS BXWHWP I+DZDLL DQG IRXL
RWKHU UHVHDUFK RUJDQL]DWLRQW\ZWWHK @ RED V@HDWQLALQJ LQW

$OWRIHWKHU VWDWLRQV ZHUH IVBREZBH® ZU WKV B RFX\D RXDWLF LQVHF\
LOQVHFW WD[D LQFOXGHG +HWHUWRSWIGRDD W DX DDAV MVWPOH. HEVXJ & ROHR S\
ZKLUOLJLJ EHHWOHYV *\ULQLUGIDH DQG 'LSWHUD 6LPXOL

3DJH R1



YLVK ZHUH VDPSOHG DW VWD WLRIQI\DJRQVDWNROPWQED Q6B6 LQ HOHYDWL
VHD OHYHO WR PDVO )RXU VWRIVGRQV GO WRIFD WG RILQJ WDEOH  Z
Rl WKHP QHDU WKH *ROG 5LGJHHI@WLQHWVLMWKH7OREPMHWLR QCRI WKH IRXU V
VWDWLRQV WKDW ZHUH ORFDWHG RQ *XDGDOFDQDO

JLVK VXUYH\ WHFKQLTXHV FRQVLYWDHNM RO XK XEH Q4 DADHWN IEM3H VQRUNHO D\
VLWH DV ZHOO DV VHOHFWLYRJIJFDBIWXO HKRQ G SHALPHQNVIXWID O SKRWRJUD ¢

WDNHQ RI PRVW VSHFLHV HLWEBBUWDNVY LRI ZIWKL / RHKADBWXUHG VSHFL
VPDOO ILHOG DTXDULXP

7KH UHVXOWY ZHUH FRPSLOHG LELWKHD BRH SR GERUOHRWPKRAD WHOD QGY DQDO
ULFKQHVYVY HQGHPLVP DQG WKUHDWV$ OBRO KM HW D®HFLHYV RI ILVK ZH

UHFRUGHG LQ 6 RORPRQ ,VODQGVGHGWIKIRP RYKWKHMHGDWEBFBRQDO VDPSOLC
VWDWLRQV

7DEOH /RFDWLRQ RI ILVK VD BHMRDIQDWD WRRQV RIQGXDXO 3ROKHPXV HW D

6 WDV 'DWH 5LYHU /IRFDWLRAQ *36 ORFD| (OHYDWLRQ
=)

7HQDUX ULY$W 7HQDUX IDOOV NP 6 (TRI 6
+RQLDUD fr

7LQD +XOX|WERYH *ROG 5LGJH URDGf EWLG8H| DW
%HPXWD YLOODJH fo

/XQJJD ULY] $W PRXWK RI JRUJH QHDMU $URBRIVHG
GDP VLWH 6: RI OW $XVW;-|C%T “(

&KDUHEXPD $ERYH *ROG 5LGJH PLQHf 1 6
f1

7222 6 XUYH\ RI )UHVKZDWHU )LVKHVY RQ 7THWHSDUH ,VODQG

$ YHU\ FRPSUHKHQVLYH IUHVKZDWHUDINMR V@ USYHHSWHDREMQGH E\ - HQNLQ\
$ 3 DQG %RVHWR ' RQ 7HWHSD UBF R ODKHS D UR\DWHINY BREWILGHUHG DW \
WLPH DV EHLQJ WKH 0DUJHVW XQ®RDIHEGES DUDGE X QR QHKDWLMWHID QG LQ WK
3DFLILF" )LIWHHQ P VHFWLR@®XUZ WUMHDPBQIBG WIRPHY IRU IUHVK ZDWH
DQG ZDWHU TXDOLW\ ZLWK V SHE\L BH QN UEHHJLVQ P I D O W X U H

7TKRXJK WDNLQJ SODFH LQ WKH ::RVNSWHKHGQURWH QFHLHWWILVLF VWXG\ LV
LPSRUWDQW UHIHUHQFH DV LWLSUWRRIGRV WKIBUH¥ KVBIVEHYPEODJH LQ WK
ZDWHUV RI 6 RORPRQ ,VODQGYV

7223 6 XUYH\ RI WKH 7LQD 5LYHU 6\VWHP E\ (QWXUD
$Q (6,% VFRSLQJ VWXG\ RI WKH 75¢QWXDNV SUHSD/KHHGVBANXG\ LQFOXGHG D

UDSLG HFRORJLFDO DVVHVVPHQWWXWHP\ RVKWKHZDM\NQ B GBAHBWDNHQ IURP
6 HSWHPEHU E\ 3DFLILF +RULJRRY &RQVXOWDQF\ *
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2EVHUYDWLRQV RQ DTXDWLF K DIEAZWDKWH DAL® LIWWHIG BAR GLKH BWRSRVHG GI
UHVHUYRLU DUHD DV LW ZDV WHMQ GWRQYHRBQVZLMWRFDWHBBSDW +DEXVL 7§
DQG +RURKXWX UHVSHFWLYHO\QVWR&JUHDRRQGLQH WER BWIDMAICR ,Q DGGLW
EDFWHULRORJLFDO TXDOLW\ ZDD/QBHDVXUHG DW VWDWLRQV &

7KHVH ILUVW UHVXOWY RQ DTXDWDRJHPBFRORH $QOWKH BURWKHH (6.,$ VFRSI
VWXG\ UDLVHG VRPH HQYLURQPHL® FSAOQFIH UM GD IEFRSONF WD VRI WKH SURI
DTXDWLF HFRV\VWHPYV

$ WRWDO RI ILVK VSHFLHYV ZMHHEDM HBURS@I G LV XRIOWKEHY HUYDWLRQ

7.3 )6+ $1%$548%$7,419,5210(18859(<

731 'HOLQHDWLRQ RI WKH $TXDWLF (FRORJ\ 6 WXG\ $UHD

7KH DTXDWLF HFRORJ\ VWXG\ DUHD/ PRAYHHRJ VX B KW UIAKIRRO B QJE YARZQVWUHDP
WKH GDP UHVHUYRLU VLWHV ITURPNVKKHUKXS8H WP RRWK KRHRQQUMW MWD WLRQ RI WK
DUHD LV EDVHG RQ WKH OLNH®\SDENDB RW LQWO KRHOQFRZR I WK

f XSVWUHDP RI WKH UHVHUYRLWDRHDQ WKMHPER DIHG LWURYNHO\N WR EH D
ZLWK WKH K\GURHOHFWULF IBRPARHWULHVEMLRQ R HDASKIHKD WLQH VSHFL

f ZLWKLQ WKH UHVHUYRLU DUHPF XD WBMRIWEBWDR JHF RVOVWRIFP ZKLFK ZLC
WUDQVIRUPHG IURP UKHRSKLOLF WR OHQWLF FRQGLWLRQV

f GRZQVWUHDP RI WKH GDP VLWHWRKDORHY Q® ZB®&UHHPHDMDWUDQV SRUW S|
DUH OLNHO\ WR LPSDFW DTXDWLK BERBOBIGRAND/WRDVKIDOLPHU PRXWK

732 2UJDQL]DWLRQ RI )LHOG 6 XUYH\

7KH ILUVW DTXDWLF HFRORJ\ VXAHHQ ZDVXRQ GQGW D $ X QXERW E\ WKH
ORFDO DQG LQWHUQDWLRQDO ®BRIN HAKRIZWVUH @ DV XOWHE BEFRRFDO JXLGH

7KH VFKHGXOH ZDV RSWLPL]HG WRYWDABERLGY WD WDWH RQ WSRUWDWLRQ WR
WKH VWXG\ DUHD H J E\ KHOL FDRBGV AN WHRU R QR RPREQ FHRQGLWLRQV H J
HYHQWYV IODVK IORRGV

7KH ILHOG VXUYH\ RI XSVWUHDPWKKHYURVAIWRRYU WKHDK\GQRPHWULF JD
VWDWLRQ ZDV XQGHUWDNHQ RQ THEBXWAVWHFRORI\ WWKIDFD ZKLFK ZDV
WUDQVSRUWHG WR WKH DUHD E\ KHOLFRSWHU

JLHOG VXUYH\V LQ WKH UHVHUYRILWKX-UBD D QGWHRZIVMXKRBPUWDNHQ VHSI
E\ WKH DTXDWLF DQG WHUUHYV W DIQD/G RMMHRS/ WRK IDRKG ZHIWHK WU WKH DUH
DXWRPRELOH

1LJKW VDPSOLQJ RIILVK ZDV RD UWRIHG RXOM) G W PRIHEZ VZMHHQ DTXDWLFEF DQL
HYVSHFLDOO\ HHOV DQG SUDZQV GDUER DFWLYH IURP GXVN WR

$ VHFRQG DTXDWLF HFRORJ\ VXU¥ENRDDY FRIE®XMDRHILEBNKE RKH DVVLVWDC
(ULF "HQHXW GXULQJ WKH UDLQ\ VHDVRQ LQ )HEUXDU\
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$ WKLUG ILHOG VXUYH\ WR ZDV FREQGERPW-HRZHWWDUFKN 7D\ORU 5REVR
+HYDODR DQG 'DYLG %RVHWR GXWRQJ WKHVY VXUDHQVZDWDSDUW RI D VW)
VSHFLILFDOO\ GHVLJQHG WR HYB®MKDRSHWKMLRPSBOWPRIUDMRU\ ILVK D
GHWHUPLQH PLQLPXP HQYLURQPHQWD OWKIM AHHRQL EHPMDVWVQ IGDP DQG
SRZHUKRXVH WDLOUDFH 7KH VXPS@LQR YR YISE FIDHD/G GBI@WVWIV\ LQ GLIIF
KDELWDWYV KDELWDW FKDUD FWH\XDMAHR@WDR| ZHTE WD FURKN RHFWLRQV
SXUSRVHV Rl GHWHUPLQLQJ K DLEL W/HW PWX RW Z BMHW G ASWKHW XEVWUDWH \
IORZ YHORFLW\

-RZHWW DQG +HYDODR FRQGXFWHGXO\ IROOWR REWXXQY PRUB ORZ IORZ
PHDVXUHPHQWYV

733 /RFDWLRQ RI 6 XUYH\ 6 WDWLRQV

(OHYHQ DTXDWLF VXUYH\ VWDWQR@WHS$ WR ISGHQWHWNHD YXDWLF HFRV\VWH
WASHVY GHWHUPLQH SUHVHQFH RWDWYK VO5MHIHVXDQIONXYBHP SOLQJ 7KH VI
RI VWDWLRQV ZDV EDVHG RQ WKERJRRD OWPREIDOMIAR QHRPRKBKWRLYHU SUHY |
VXUYH\ VWDWLRQV XVHG E\ (QWXWD ZRXO G DEHG PIRWVMD W LWK O\ DIIHFWHG E
URMHFW 7KH VWDWLRQV ZHUH ORFDWHG DV IROORZV

f VWDWLRQV LQ WKH XSSHU 7HIQWHBVYMHYRXS\DWHIIBDP RI W

X RQH DW WKH 7LQD 5LYHU JDXRLBD WWKBIWLLRRH G D DH) X SWAVUH D P
WULEXWDULHV %HFKR 9RUDKD $ H FQQG|IOXHREHDRISWKAKH WZR
ULYHUV IRUPV WKH 7LQD 5LYHU

f VWDWLRQV LQ WKH PLGGOH DIRQRISWKH G DR D VR DGMNYKEHYV WUHD P RI
SRZHU VWDWLRQ

X RQH DW .RURSD $ DQG RQH DW 6HQJH $

f VWDWLRQV LQ WKH XSSHU 1JDOLPELX 5LYHU
X RQH RQ WKH 7RQL 5LYHU DW .DWKRUREKXWX $DQG RQH
f VWDWLRQV LQ WKH ORZHU 1JDOLPELX 5LYHU
X éJDOLPELX 5LYHU EULGJH $ PRDXWEBH $$D RQG QIHZHBRXWK
E

7KH ILUVW VXUYH\ LQFOXGHG WKH WXWD WQRRQG VKRN AEHG E DW 6 HQJH
.DWKLKDQD DQG +RURKXWX VHH (6,$ 6FRSLQJ 6 WXG\ SDJ

7DEOH OLVWV WKH ORFDWLRWQXRN MAKM VWD DRQVF HRRYBMH LQWR DFFR
HQYLURQPHQWDO DQG IORZ FKD QYHD \ER@ RIK W EN WKGDUDLYHU DQG LWV D
ELRWD DQRWKHU ILVK VXUYH\ DN FDU$IH O GOUOW LRQPHEVXYWDWLRQ & 2
VXUYH\HG GXULQJ WKH UDLQ\ VMIXWRRSWWRBD \& TGROFPD WIHAGH D W

7DEOH $TXDWLF HFRORJ\ VXUYH\ VWDWLRQV

14
6 WD W $UHD 5LYHU IRFDWI| &KDLQUL VDPSOH
%LFKR 9RU
$ 8SSHU FDWFKPI9|IQ¥VLY ID-E%IOX-IQ(F-H N H
$ 8SSHU FDWFKBHRMEHD 5/LFRQIOXHQ@FH NH
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$ 8SSHU 7LQD 5 7LQD 5LYHWDXJLQ) VW NP
& OLGGOH 7LQD % LQD 5LYHU'DP &+ NP
$ OLGGOH 7LQD % LQD 5LYHURURSD &+ NH
$ OLGGOH 7LQD %LQD 5LYHBHQJIXH& + N P
$ 8SSHU 1JDOLPELXRRL 5LYHYRURKXW&+ NB ;
$ 8SSHU 1JDOLPHUXGLPELX| 5 DWHKLKD @B NP
$ /RZHU 1JDOLPELIOSOLPELX| 51LMHOL PEL&X+ NP
$ /RZHU 1JDOLPELIOOLPELX| 5L&/BIWIOH &+ NP
$ 5LYHU ORXWK2ZDOGIBLYHU PRABRUR &+ NB ;
$ 5LYHU ORXWK Db%éxsv\l;;ku.RPSRUR&+ NP ;

%DVHG RQ (QWXUD 3KDVH FKDBLQYHU MNMDAHMH @ WRW XEQOWUHDPEARQIQXHOQFH RI WKH OEHI
DQG WKH 9RUDKD 5LYHU FKDLQDJH NP

7KH IDFW VKHHWYV LQFOXGHG LQSRQ@HI[SURY WKHH 3 FRIPEBHKHQVLYH GHVEL
RI WKH VXUYH\ VWDWLRQV L QIFROQ\G LEQ J* WK HFIRR BIGR DWWAIR FDOWLWXGH D Q
OHQJWK FKDLQDJH UHODWLYH WR MK IFRIQIQX QN U7THRUB QR H] DOVR LQFC
SKRWRJUDSKV WKDW LGHQWLI\ @& KK EULRSWHWUIEDWLBYRNVRBER VLWH

734 6 XUYH\ OHWKRGRORJ\

7KH PHWKRGRORJ\ XVHG WR FRQGXPW YHIHLY THK[BWDE HFR ERIWKH IROORZ

VWHSV

7.3.41 2EWDLQ /RFDO .QRZOHGJH

)RU WKRVH VDPSOLQJ VWDWLRQW O OREHWHBIRE 6QKRDHLWR GVRKW ULYHU PR
ORFDO JXLGHV DFFRPSDQLHG WK@EGHRSWKWHWVULYHWUKKWIPHY HMFRXQWHUHG
ILHOG ZHUH LQWHUYLHZHG XVLQJ DQ LOQOWHUYLHZ JXLGH

4XHVWLRQV ZHUH DVNHG SHUWDLQLQJ WR

f ULYHU VAVWHP IXQFWLRQV HG RWKWAMRRDEQ OHDWRGMVD FKDQJHV LQ
PRUSKRORJ\ HWF

f ULYHU DQG ULSDULDQ DUHD XGMH QN LRJ &RMHMWMWUBDWKY SRUWLQJ ORJV
JROG SDQQLQJ UHFUHDWLRQ DFFHVV JUDYHO H[WUDFWLRQ

f ILVK VSHFLHV REVHUYHG LQ WKGDQEHD HDQGGWRRHQDOMEXRRPPRQ
RFFDVLRQDO DQG

f PDLQ IHDWXUHYV FRQFHUQLQJIWLYK IRQ J LD/AKW QY LIHIIHYW DR G ILVKLQJ WHFKC

WDUJHW VSHFLHV VHDVRQDO D@V ORQUVEBDPD FREWXPSWALBBQY HUV X
FRPPHUFLDO VDOH RI FDWFKHV
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7342 '"HVFULEH WKH 5LYHU
3KRWRJUDSKV ZHUH WDNHQ DW HDIFRQV WIDVGIR QH DIEGRE Y FMAKHD IROORZLQ.
IDFW VKHHWYV LQ $QQH[ RI WKH $QQH[ 5HSRUW

f SK\WLFDO HQYLURQPHQW YHORFUR\GR®E IZREHSD B/MIMWK FKDUDFWHU
PLQRU DQG PDMRU VWUHDP EHGVLSDHEIPGI QWMDEDQNY DQG U

f ELRORJLFDO HQYLURQPHQW D WKDWILFQD ZEWRBQGVDRQBGHRMKHU VHQ
HQYLURQPHQWY DQG

f KXPDQ HOYLURQPHQW XVHV RIDVWKID VLYDHWEF DWG WKIDEDWDWLRQV HWF

7343 &RQGXFW )LVK 6 XUYH\V

JLVK VXUYH\ WHFKQLTXHV FRQVLVWHG RI

L XOGHUZDWHU REVHUYDWLRQV DXW IHDIF RDWINV B Q & EWWDRLUNLIQO GLJL\
XQGHUZDWHU SKRWRJUDSKV RI HDBRGEHQFRXQWHUHG VSHFLHYV

LL REWDLOQLOJ LOIRUPDWLRO ROQHROXCH@QRH QRH WIOHNF WHRH\ ZHUH

VXEVLVWHQFH ILVKLQJ RU FRPPRIURVKXQQIWKIWHY OBRBWALRIK W\SH
JHDU WKH\ ZHUH XVLQJ

7344 &RQGXFW :DWHU 4XDOLW\ 6DPSOLQJ

$ / VDPSOH ZDV FROOHFWHG ROQIGDEKRXDRWOWRJIEV:ISWH ODERUDWRU\ L
+RQLDUD ZKHUH WKH\ ZHUH DQDOALW\G WXWESGLWRQQGXWWDWHY DQG
SKRVSKRUXV 2WKHU SDUDPHWHUW GHMMXUDKB\GHGPSQ WIKH WWHEZRIOO DV LQ \
PHDVXUHPHQWY RI GLVVROYHG R[\JHQ

,Q DGGLWLRQ WKH EDVHOLQHDWROZBIV(V XFRDOH\ABQRYD PLYXIXV W DW
VWDWLRQV 7RQL ULYHU 9DOHNRWEKEU%ULGRHD Q6 DIRSMHLVYEHUH WUDQV.
WR 6,:$ ODERUDWRU\ IRU ( FR®MODQY WRWDO FROLIRUP D

74 $383%7,482/2*<%$6 (/,1(

,Q DGGLWLRQ WR WKH EDVHOLQWKIBKAVOBPDBOLFRQGLWIWRHR RBRDWHUVKHG
JHRPRUSKRORJ\ DQG K\GURORJ\ FWKRQYRGORFLQEH XEKWHD TXDWLF HFR

EDVHOLQH IRU DTXDWLF KWEIDNIDGNY DTXDWHUELRNMIDL ZLWK D IRFXV
DVVHPEODJH

$GGLWLRQDO GHWDLOV DUH SURYWIGS IS&RVIR WIOHS KD F&H VRHHBNDJ WKH VX
VWDWLRQV LQFOXGHG DV $QQH[HBRUDMG LQ WKH $QQH[ 5
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KLOH WKH RSHUDWLRQ RI WKH RR&WR R PKKIHP H IZQD G GLN B WK URXJK WKH Kk
WXQQHO WKHUH ZLOO EH VXIILFRRDWUPLRUPXR SR PVQHQWLURQPHQWDO |
GHWHUPLQHG LQ WKH $TXDWLF (FRQRWKHN HAWHRQ EHMREMHY WKH GDP DQ
SRZHUKRXVH GRZQVWUHDP WR PHBRBWXWEWLRRUQUHE®VZDIWHIU IRV ZDVKLQ.
EDWKLQJ GULQNLQJ ZDWHU DWKHIBHRSQHLOUYLRW LIRAR RI WKLY UHDFK C
.RURSD DQG 6HQJH +RZHYHU WHKHIQGRIDPLEF® RKIXH UDQG PRVW QRWLF
VRPH VZLPPLQJ RU ILVKLQJ KR GHVGLOCHD K RIQQ NZ IGXQH QILYWHU FURVVLQJV
QHFHVVDU\ IRUDFFHVVLQJ .RURSD HIW K&K PURG ALDIM EMARPFFHVY $ UH.
IRU UHOHDVLQJ ZDWHU IURP WKHH&D P\ F/RKHD &R FHHU DRSFOH RMRQBWRY LGH V X111
YROXPH RI IORZ WR NHHS ULYHUWSR@®\6 BGMD FHQ@DWRY. RURGHG ZLWK ZDV
RSHUDWLQJ UHJLPH ZRXOG KDY MWRVR SHUDRVUIPFD®L]HG SULRU

741 )LVKHULHV

$V GLVFXVVHG ODWHU LQ 6 HF WIGR®/ L REQRF LIVGI WKDM-N B LIYR R REH 7LQD 5L\
QRW IHDWXUH SURPLQHQWO\ WD QWY WKBW RHVYREB D ORIQWEWKH ULYHU 5D
WXQD LV WKHLU PDLQ VRXUFHWHHLVKNQBRRWHGQH 'RV BIWKHVSHFLHV IRXQG
WKH ULYHU IURP D OLYHOLKRR®ANKBWUVSKEQWLYHM RWOADSSEHDQRU DFWLYLW
LV XQGHUWDNHQ GXULQJ 3LV KDQWF MRHGW IXGEWWKHHRESHRHE & KRUR 7KH P
PRGH RI ILVKLQJ LV E\ VOQRUNHDQQILY LWKPB WISHDW RXQULHG RXW DW QLJK

YLVKLQJ LV D VLIJQLILFDQW VRWUWHKHRPRXWHKORIKRRE ROMOLPELX 5LYHU
VHPL FRPPHUFLDO ILVKLQJ RFFXUV QHW D D BRMWT XOLQWR RWKQH ILVKLQJ
WHFKQLTXHV

742 $TXDWLF +DELWDWYV

7KH 1JDOLPELX 7LQD 5LYHU IORZVDDIS § {RGELRHWWORQ NRUR® WKH FHQWUDO

Rl *XDGDOFDQDO OW 3RSRPDQD VAR WKH OWWH D EXRUR WEKHO®XUSRVH RI WKH

WKH ULYHU ZDV EHHQ GLYLGHG QQWRWLRQHIDQ/G EBERABUBKRORI\ VHH 6 HF
*+ 5LYHU )OXYLDO *HRPRUSKRORIJ\

6HYHUDO DTXDWLF KDELWDWVHRIHYVSHRKDIYR HRRQRUGHQWLWQMWG DORQJ WI
7TKHVH LQFOXGH

ORXQOWDLQ VWUHDPV WKRXJK QRW WKHORHR®HLQ HWKZR VX URIHVWHHS VWU
GUDLQLQJ WKH FHQWUDO PRXQWHDL QLY LGUNMH G\OWRGUHRIUHMWVW QW D SDUWLF)
KDELWDW 5HODWLYH WR RWKMWWHRBDAFWLILFUPVODSIGW XXEHWH O/¥ GHQVH FR)
YHIHWDWLRQ $ IHZ DPSKLKDOLQBVWRPHDLHG/LFAQUXGWODDFHUREUDFKLXP V.
DUH OLNHO\ WR EH IRXQG DW VXFK DOWLWXGHYV
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5XQV DQG ULIIOHYV WKHVH KDELWDWKH ZKUGFIX DIWNVHBRPPREOK )LIXUH
FKDUDFWHUL]HG E\ FXUUHQW YHORPLWIMR WKRDWVKDWJEBHR®RPDVH ZLWEk
GHFUHDVLQJ ULYHU EHG VORSH DQGXHOWYDWHRBRPBQGVKIIZY RI FREEOHYV
SHEEOHV 7KH VXEVWUDWH LV FRFHWUWHK\IRXK D ONOH) DQGP R_LDWRPV Zl
UHTXLUHYV VXQOLJKW DQG QXWWRIWLXWYV WR. WHKRIMEG DO®IIBKROHSSWKY DUH V
OHVV WKDQ P 5XQ DQG ULIIOH KDUHIKYHIRWH VRQPH QWD QWOWKH ULYHULQH
GXH WR WKHLU YHORFLW\ DQG GKIBWHK D)UN KP VISHEF\L R FIRXMXENHUYV *REL|
6 LF\RSWHUXV 6WLSKRGRQ WKXWNXWHHNVNKMUWD PRXWRY R@® WKH FREEOH
SHEEOH VXEVWUDWH

)LIXUH 7\SLFDO UXQ ULIIOHWHTXHQFH LQ 7LQD 5LYH

%HGV RI SHEEOHV JUDYHOV DQ®ERWDWN DDEGRVRPPRRHYE WKH PLGGOH
ORZHU UHDFKHV Rl WKH 7LQD 5LWRSKLF KHHVBXSBHVHRUWGH WULWLYRUH YV
6\FLLGLQDH DQG RWKHU *RELLG SH DORRH YIRU WKXQORMBIL EOURLYHUV WKLV F
LV XQOLNHO\ WR EH XVHG IRU VEDDGHM FRRN WIRQWION VKEIWLQJ GXULQJ I

3DJH R1



8QGHU URFN KDELWDWYV WKHYV K LK B EY.MDRAL\P\UEB USHIHW RQWKH) 7LQD 5LYH!
WKH VXEVWUDWH LV FRPSULVH® RH SN EHEIOMKH W/ DQ &Q VDHIEY WLWLDO FDYLW
RU EORFN DFFXPXODWLRQV RUJZREUHEFRXAGMDQ®DIP®DUDRYHOV )DVW IC
ZDWHU UHPRYHV WKH SHEEOHV \QDBQHGN WKQHG GIRIDOAVHDWH DR R DGH RI ERXOG
FUHDWLQJ FDYLWLHV 7KHVH GD3JND RQMW ID\WQ &K HOK HUQMXY B IX¥ HG DV V SD
VXEVWUDWH E\ 6\FLLGLQDH ) H UWWHD IS|®IEBWHINI VD URUPWQXF N KRQWR WKH ER
EORFN VXUIDFH 7KH FDYLWLH V UWLMDRX PLXOAOXIE IRQU DQUP P DWKE GLDWRPV S
D VRXUFH RI IRRG IRU ERWWRP H\Z H DIOHH\U B OD/QRG REGIHW UG VUM RUWKHOWHUV Z
SUDZQV DQG HHOV FDQ KLGH E\ GDAH ¥ BMWRMR GZW ®AHHUD OO/R FRPPRQ ) HL

HJJV RI DPSKLGURERXKGDH ZHUH IRXQG LQ XQGHWD IFRRANP RDBWWBDMMQ/G $QJ XL
SUDZQV DUH DOVR XVXDOO\ IRXQG LQ VXFK KDELWDWYV

3RROV WKHVH KDELWDWV DUHVEAWSR®Y WRWRHRUIPRUH )LIXUH ZLWI
YHORFLW\ OHVV WKDQ P V 7RU QWDSL FMRO BN IRFF X WRMORXWVLGH RI ULYH
ZKHUH WKH FXUUHQW UXQV GHHS \EXURMFHH FIRPIDQUHRS \WR OMKH/ WKDQ P 3
DUHDV DUH LQFUHDVLQJO\ SUHVRIQWKHQ7WRB E88HU BKBBKHWVKH ULYHU F|
PRUH FRQILQHG DQG GHFUHDVHJRQLWKGLPERR G ISO-DUL QURRIGSODLQ DQG |
PRXWK ZKHUH WKH ULYHU FKD QQHRY H VE OBIVGHEBR @G IXDWEUDWHY LQ WKH S
WKH XSSHU UHDFKHV DUH SUHGRFEMDWWAWKREEZYRVLDQG GHERXOGHUV R
EDQNV ZKLFK DUH ERXQGHG RQOKPMKDUWYRGM EQ ROWIHWU OHYHOV LQFUF
LQFUHDVLQJ HOHYDWLRQ GXH VBRQWNH QD RUREZKB QGL FRQIDYHLW IORZV W
PRXQWDLQ JRUJHV 3RRO KDELWD\@XWULHH QW HILF KN QRZHU W R B\ ODUJH L
HHOV ZHUH REVHUYHG

) LIXUH 7\SLFDO SRRO LQ 7LQD 5LYHU

J)LVK WKDW PRYH EHWZHHQ IUHWKYVDIW YRPOHW SFOWMWULKODWKWUU OLIHF\FOH RWE
SXUSRVHV RI VSDZQLQJ
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$TXDWLF WHUUHVWULDO FRQWIFRM PRHQWHOD GG KDELWRMWWH PHLFK DUH IRXQ

PDUJLQV RI WKH ULYHU DUH FKDUDDRWKQW. [2DGVBUV KEDWRA2LQHY VDQGV
PXFN PXG GHSRVLWHG EHWZHHQ REEKOBMUVKEBMBEDHWADY QXKD FH KLIK QXWL
OHYHOV DQG DYDLODEOH IRRG RIHWVIRKULR>HW DRXYDOMLUH RUIOKRYVPV HVSHFL
20LJRFKHDWH ZRUPV [ILVK DQG OB[SRIHH G6WRHVRQBDVKWUHRKLFK IDFLOL\
GHYHORSPHQW RI DOJDH 2WKHU VWWHIID V¥ DQRISYHBGHG XQGHU

-XYHQLOH WUHH IURJV ZHUH REVHULUWBW D® WKIDWLWPEH XRI MRFWXUQDO V
FRQILUPHG WKDW LQYDVLYH % XDRVVGBLIKYQKWRLWNGFRDWH DWG EURRG WKH

6 RPH $77= UHSUHVHQWHG E\ SRQGWRPZWKH GDLRRQOHFWHKDQQHO 7KH'
SRQGYV ZHUH REVHUYHG DPRQJ ERXUB8HUWVWDINWMHRRLIXNXDAWVKHHW LQ $QQH]
WKH $QQH[ 5HSRUW ZKHUH VSHEVHVYYWIGD WWZ IQUBKWD UQEONKRH ULYHU $Q
PDUPRUDWD ODFUREUDFKLXP VS KDG EHFRPH WUDSSHG

) LIXUH 8VH RI PLFUR ZHWODQGWEHNH DRWLEILYGY DORQ
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&RQIOXHQFHV ZKHUH VPDOOHU DV ILEMIDIRILHPY DHORWHKH W MHNSHLAI $77= +H
WKH VXEVWUDWH LV FRPSULV HIEG RV D5V UG MSKR/V LRXIEG PPRQD ERXOGHUV 3
DQG MXYHQLOH ILVK DUH D EXQ GDVQMUDWH OKFHMH ORFBRRRERQIOXHQFHYV
WR VWLOO ZKHUHDV DW RWKHWN WDWENWDQO W WKIHDLRI WOWH VWHHS VOR
SRLQW RI FRQIOXHQFH DQG QRUPWEGOO ZDWHU SRROV DUH I

5LYHU PRXWKV + WKLV LV D NH\X<DEQ BWYRIQ WKHWHD GXPEMWR WKH GLY
LQWHUDFWLRQ EHWZHHQ WKH R FHD Q PR & KH HYLKYZDW H B AHDON HQKD ELWD QW
FRQILUPHG WKDW WKH ULYHU KDW FKQWHHG WRXUVHDZKWHWHHUDO WLPHV
&\FORQH TIKMXQHZ ULYHU PRXWK 6WDWLRGG $D\D WKW ®RZ F R X WKHRH
WKH ULYHU ,W ZDV IRUPHG LQ RLTK ULYHUDORRGXBRQGILWLRQV DQG REVW
WKH PDLQ FKDQQHO E\ ORJV DEGGBRYRZWRRZFHODMDH WRXOK®\ P :HVW RI
ROG ULYHU PRXWK 7KH ROG ULYREFXBXWE& 06 WRWL RO GWEDO SRVLWLRQ ZL
GHOWD DQG DOWKRXJK LW WWKID ® HFIR QWY K IF VR WMIOHR ZJ ILY HRIXWIR VPDOOH U

$V VKRZQ E\ PHDVXUHV Rl FRQOGXFOWLXDWH UR QMW DXWPLRG ®RF FXUV LQWR WK
WKH ULYHU 7KHUH DSSHDUV WRHBMW RR BWRIAHIN MKG ZOIMH UUDPKBH ULYHU DS
GLVFKDUJH GLUHFWO\ LQWR WKB PNLY K ZDKRXWHRWRDQ) D7 EH SUHVHQFH |
WRDG WDGSROHV DQG UXVKHV DHORQYV WXHGEHDEMVRRIVWYWIULQYDEOH IUHV
FRQGLWLRQV 1XWULHQWYV OHYBRFHDBRK\K EJRQQW DWURQXOMRRVKH PDQ\ DG
ZHWODQGV DQG VZDPSV HVWLPDWHEHDVRS FRRWLHGHV KD EZLWIDW IRU VDOW.
FURFRGLOHV DQG ZHWODQG VSHFLHV RI ILVK
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7KH ULYHU PRXWK LV D NH\ KDBLWDWS HFUWDIOWK BRSKOBMWRLRQH VSHFLHV O
6 LF\QLLGDH DQG RWKHU *RELLGDN MDA WUDR M XWHKHDO D LHHD WR UHD FK
SDUW RI WKHLU OLIH F\FOHV VWD @® WRiW PDKH PHRARWKPY QBKORZHU UHDFK RI
ZKLFK SURYLGHVY WHPSRUDU\ IHHG QX KIDELWBKW IBWOREVHMUYH\ WKH ULYH
DUHD VXSSRUWY LQWHQVH IL\ERLYWBRWHYDQE FRP EHRWK VA SXUSRVHV

7.5 ) 6+%2',9(56,79%56(/,1(

7KH IROORZLQJ VXE VHFWLRQV SUWHVHQ®ELWHUYVLEDVHARQGHWLRQV LQ \
7LQD 1JDOLPELX 5LYHU V\VWHP R®SROMBNLRRP KDKH EHHOWF %5 /L ILVK VX!
FRQGXFWHG EHWZHHQ -XO\ DQGURPS BUHWWRXV DXUXY H\V FRQGXFWHG E
RWKHUV LQ 6 RORPRQ ,VODQG\GHRWLMWW R Il URPKG\L SIHBHQWLY XUYH\V LV LQF
$QQH[ LQ WKH $QQH[ 5HSRUW $ Q@ D\GEDWUREDBORNW IGXXUYHWKH UDLQ\ V
LQ )HEUXD U\

7ZR ILVK VXUYH\V ZHUH FRQGXFWHIG \DRVHRY XD WRBW RGMW®EH ZLGHVW UL
VSHFLHV SUHVHQW WKURXJKRXW PO FRFHQXWIRQV+REZBYHU GODZQ UHJDUG
PLJUDWLRQ EHKDYLRXU EDVHG RQ@ZMMWH/ HBVRQWM RSGAWIDQ@E&HUHIRUH D
GLIIHUHQFH EHWZHHQ GU\ DQG WKMWUH\EXNWHLRORDQGSBEXIQGIQFH DFURV
GLIIHUHQW VDPSOLQJ VWDWLRQ®\ SRUWLE RWDEHPRIQDWIRW IEHKD Y LR X U

751 6SHFLHV '"LYHUVLW\

7DEOH SURYLGHYV D OLVW R3IHIOE\ 5K LW HOIRAHD/OUMF RUH[SHUW GXULQ
VXUYH\V ERWK IRU GU\ DQG ZHWWSHFLRYV U$ SURMWDBIQ VRLQJ JHQHUD DQ
IDPLOLHV ZDV UHFRUGHG GXULQJVWKHLEBV\ AHHIHVRRFPWEGEHG GXULQJ WKH
VHDVRQ 7KH OHWWHU 32" LQ 7 BEOMKD WUHAISWH \REQWWY YIHEKHLWKHU LQ WKH
ZHW VHDVRQ ZKLOH WKH OHWWRU WKHJNSWHY B QWV OLKH XAVWSDZQLQJ JL
EDVHG RQ WKH OLWHUDWXUH UHNM LIRD RQEK HRE WHUNELW VRO QBXEWHG VLQF
IRU WKH 1JDOLPELX 7LQD 5LYHW P DWF'KRHRRWHTVXB WXHEBQVLWLRQ RI SUH\
RU XVH ZLWKRXW EHQHILW RI ILHOG YHULILFDWLRQ

JLVK ELRGLYHUVLW\ LQ WKH FXQBIVSLR DY WHWWHHA WK GHUUWDLQW\ JLYHQ W

L VFLHQWLILF LQIRUPDWLRQ \RQDWEN LW K \RLBR SGRRRQ ZLWK WD[R
XQFHUWDLQW\ DQG DEVHQFH RI ILHOG JXLGHV

LL WKH VXUYH\ PHWKRGV XQGH GZDSKRWRREDISKY DWMRRKJ B Q
SDUWLFXODUO\ DSSURSULDWHJWR LOMKUF® HD VW DORZAL QG RUDRAW D OZ
IDFLOLWDWH D SUHFLVH GHWHWRHQ®MMWR QP L.Q DAVRIPRIQFDDAH D LPLWH C
WKH JHQXV OHYHO RQO\

IHYHUWKHOHVY XQGHUZDWHU REVHUWKD®RROU DYE®HWPHHU YRARIZELQHG Z
LQIRUPDWLRQ IURP SUHYLRXV VWXKBWKVYH DROOWERHGILYN KI DR HHPEODJH WR
GHYHORSHG IRU WKH 7LQD 1JDOLPELX S5LYHU

& RPSDUHG WR WKH SUHYLRXV TXLRWXXYDYHQ FRQGZXHWHGWSHFLHY ZHUH

UHFRUGHG WKH QXPEHU RI UHFRXGH® WsKHH IS \RHEQ W UYWXGGE ZDV KLIJKHU
LV WKH UHVXOW RI LQFUHDVHGI|MDASPAYQGIOHNB WL RDAURMM GXGLQJ WKH 51
ZLWK LWV KLJK GLYHUVLW\ RI PDULQH IRUPV
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7KH UHFRUGHG VSHFLHV GLYHUYHW\ VHDGARQVHINVRIQPLODU WR WKDW UHF|
VFLHQWLILF VXUYH\V E\ - HQWN IUQ Y HINHGS D4RV HWORD QG : HRYWHUQ 3 URYLQF
VSHFLHV DQG E\ 3ROKHPXV HRPP®,VODQGRW DOWSHROHY DQG LV KLIKHL
WKH GLYHUVLW\ UHFRUGHG E\ * RO GHKW SV DREPEWHYLYHU BULGJH VSHF
DQG LQ WKH ODWHSRQR 5LYHU V\VWHP VSHFLHV

IHYHUWKHOHVV ZKHQ WKH UHVBOMWFWDRIUWMKG RXWHIRMQMROURBRQ ,VODQG)\
FRPELQHG D PXFK JUHDWHU GLYMBIVHW\ ZRX QG AVRHHFH®R/ EH WKH FDVH
$QQH[ LQ WKH $QQH[ 5HSRUW +RHHYHWXOMKIRM RQFHIHVIVKQ RU ZURC
GHWHUPLQDWLRQ DV ZHOO DV EKHD QNN ¥ RM RRKY WEBHFQRIR EHLQJ LGHQWL

752 /RQIJLWXGLQDO "'LVWULEXWLRQ
7KH GLVWULEXWLRQ RI ILVK VSMPUHRXWVHFRUGHG VIWRRVMWRKH ORFDWHG D

ULYHU GXULQJ WKH ILUVW DQGXVRBRQIGHG VYR VREDOH\V L¥Q DGGLWLRQDO |
ZDV DGGHG LQ WKH UDLQ\ VHDV ®PQUHWRRYV WKSOHURTYKVIHG WISMVLRQ F GDP \
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)DPLO\ DQG 6 SHFLHV

7DEOH

5HVXOWV RI WKH

%5/L ILVK VXUYH\

GLQ

HV
DQ

$PEDVVLGDH

CHW

$PEDVVLV LQWHUUXS|
"U\

WD

$PSKL

/&
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$PEDVVLV PLRSNV:HW $PSKL]| /&
$QIXLOOLGDH

U\ 5DUH
$QJIXLOOD PDPRUDWD &DWD | /&

THW
$SRILQLGDH

U\
$SRIRQ K\DORV[RPD 0DULQH o

. IRUP

THW

, ODULQH
$SRIRQ VS THW RUP
&DUDQJLGDH

U\ 0ODULQH &RPPR

IRUP

&DUDQJRLGHYV s
PDODEDULFXV | .y

. ODULQH
&DUDQ[ VS THW RUP &RPPR
&DUDQ[ VH[IDVEFLDWXV /&
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ODULQH
IRUP

THW
6 FRPEHURLGHV | VEW ?RDUUPLQ-l 5DUH
6 FRPEHURLGYV 'U\VS ODULQH
-XYHQLOHYV IRUP
&LFKOLGDH
2UHRFKURPLYV CHW 1RQ & RPPRQ
PRVVDPELFXV ’ PLJUD 'VEQZJ\ LQYDVLYH
(OHRWULGDH
$OODPRJIXUQGD| VIg\ $PSKL

"UN\
%HOREUDQFKXWM $PSKL | "
EHOREUDQFKXV CHW
% XWLV VS "UN\

U\
% XWLV DPERLQHQVLYV $PSKL | /&

THW
(OHRWULV IXVFD'U\ $PSKL | /&
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HW 2 6
2SKLHOHOHRWULMUXRHGWL $PSKL| 1%
2SKLHOHRWULV

"UN\ PSKL | 1
PDUJDULWDFHD $ $
2SKLHOHRWULV|VEW 2 6 $PSKL & RPPRRQ
2SKLHOHRWULV |VEW 2 6 $PSKL & RPPRQ
2SKLRFDUD DSRURV $PSKL| 1%
% XQDND J\UL_WSHV
(OHRWULV J\ULUQRLGHV $PSKL | /& &RPPRRQ
*HUUHLGDH

ODULQH

* .
HUUHV VS THW IRUP 1%
*RELLGDH
$ZDRXV JXDPHQVLUVY 2 $PSKL | /&
$ZDRXV )
PHODQRFHSKDOX'VHW 2 6 $PSKL & RPPRQ
$ZDRXV RFHOODUWY 2 $PSKL | /&
$ZDRXV VS THW 2 6 $PSKL & RPPRRQ
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%DWK\JRELXV DQBUHL 2 2 2 2 2 2 $PSKL | /&
*ORVVRJIRELXV |[FRUOHELXV 2 2 $PSKL
*ORVVRIJRELXV |[V:#HW 6" 6" 6" 6" 6" 6" 26" 26" 6" 6" 6" 6" $PSKL & RPPRQ
*ORVVRIJRELXV |[V:SHW 6" 6" 6" 6" 6" 6" 26" 6" 6" 6" 6" 6" $PSKL & RPPRIQ
"U\ 2 2
/ITHQWLSHY PXOWLUDGLDWXYV| $PSKL| 1%
THW 2 6 2 6 2 6 6 2 6 2
/IHQWLSHV VS THW 2 6 2 6 26|26 2 $PSKL & RPPRQ
/IHQWLSHV VS "U\ 2 2 2 2 $PSKL
5HGLJRELXV ELNRIQADQXW 2 2 2 2 2 $PSKL| /&
"U\ 2 2 2 2 2 2
5HGLJRELXV WOQOPEXMRQ $PSKL| /&
THW 26" 26" 26 6" 26" 6" 6" 2 6 6" 6" 6" 6"

7KLV LGHQWLILFDWLRQ LV TXHVWDRQBE B Q& DRXU® HRIW NXQRZIQU V WD @GIKQ J 5RH PRIMSF/L W HE LRUIGIRUQI IXUWKHU F
LGHQWLILFDWLRQ

3DJH

RI



6 FKLVPDWRJRE Xl\J/ \%

U\ 2 2 2 2 $PSKL| 1%
DPSOXYLQFXOXYV
6FKLVPDWRJRELXV V[S FI

"U\ 2 2 2 2 $PSKL| 1$
UR[DVL
6 FKLVPDWRJRELXMWS 6" 6" 6" | 6| 6" 6" | 26" 26" 6" 6" 6" 6" | $PSKL

U\ 2 2 2 2 2 2 &RPPRQ
6 LE\RSWHUXV

$PSKL | /&

ODJRFHSKDOXV| .yuw| 26| 26| 26| 2 2 2 2 2 2
6LF\RSWHUXV OR®MILOZ | 2 6| 2 6 $PSKL
6LF\RSWHUXV RXZHMQVL2 6 | 2 6| 2 6] 2 $PSKL |
6 LF\RSWHUXV V[S' U\ 2 2 $PSKL

U\ 2 2 2 5DUH
6 LF\RSXV GLVFRUGLSLQQLV $PSKL |

“HW| 26| 26| 26 2

7KLV LGHQWLILFDWLRQ LV TXHVWL.RQDE ®HGEBXUHIGHRW XNQRBRHEQVWDWIBIKI RHRBHFLHNVUELERHBRBLQJ IXUWKHU F

LGHQWLILFDWLRQ

7KLV LGHQWLILFDWLRQ LV TXHVWLRQDHE @ GEBXHGHRY XNXQRHAQV WDWQIESKQ] RHAMBWHGLHUELEIRRLQJ IXUWKHU F

LGHQWLILFDWLRQ

3DJH
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6 LF\RSXV P\VWI

D[ U\

$PSKL

1$

6 LF\RSXV VS

THW

$PSKL

6 LF\RSXV VS

"U\

$PSKL

"U\

6 LF\RSXV
]JRVWHURSKRUX

HW

$PSKL

/&

& RPPRQ

6 WHQRJRELXV K

RUW H

$PSKL

/&

6 WLSKRGRQ DW

"U\

UDWX
THW

$PSKL

/&

5DUH

6 WLSKRGRQ \
DWURSXUSXUHX

"U\

F

$PSKL

1$

& RPPRQ

6 WLSKRGRQ ELU

GVR{Q

$PSKL

/&

&RPPRQ

7KLV LGHQWLILFDWLRQ LV TXHVWLRQDHE @M GEBXHGHRY XNXQRAQV WDWIESKA] RHAMBUWHGLHWUELEIRRLQJ IXUWKHU F
LGHQWLILFDWLRQ
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THW

6

6 WLSKRGRQ S Fl

U\ 2 $PSKL| 1$
PXOWLVTXDPXV

U\ 2
6 WLSKRGRQ V'S Fl

$PSKL| 1$

RUQDWXYV THW| 26 6

U\ 5DUH
6 WLSKRGRQ UXWLODXUHXV $PSKL| /&

THW

U\ 2 5DUH
6 WLSKRGRQ VHPRQL $PSKL | "

THW| 26 6

7KLV LGHQWLILFDWLRQ LV TXHVWL.RQDE ®HGEBXUHIGHRW XNQRBRHEQVWDWIBIKI RHRBHFLHNVUELERHBRBLQJ IXUWKHU F
LGHQWLILFDWLRQ

7KLV LGHQWLILFDWLRQ LV TXHVWLRQDHE @M GEBXHGHRY XNXQRAQV WDWIESKA] RHAMBUWHGLHWUELEIRRLQJ IXUWKHU F
LGHQWLILFDWLRQ

3DJH
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5DUH

6 WLSKRGRQ VS| :HW
6 WLSKRGRQ VS| "U\
. XKOLLGDH
"UA 5DUH
.XKOLD PDUJLQPWD
THW
"UA 5DUH
.XKOLD UXSHVWULV
THW
IXWMDQLGDH
IXWMD QXV .
DUJHQWLPDFXOpPW
"U\
IXWMDQXV IXVFHVFH
THW
"U\
IXWMDQXV YLWWD
THW

RI




OXJLOLGDH
_ ODULQH
/L]D WDGH “HW 2 6 rup | /& 5DUH
U\ 2 2 2 5DUH
/LD YDLJILHQV UV ODULQL 4
“HW 2 6 IRUP
OXUDHQLGDH
“\PQRWKRUD]| _
SRO\XUDQRGRO| MW 2 6 &DWD | /&
2SKLFKWKLGDH
6 FROHFHQFKHO\V
PDFURSWHUD _ ) ) ) ) ) ) ) ) ) ) ) . | obuLQH
OXUDHOLF KWK\ HW/| 6 6 6 6 6 6 6 6 6 6 2 6 6 Rup | 18 5DUH
PDFURSWHUXV
3RHFLOLLGDH
1RO &RPPRQ
. . . . . . . . . . . . . .
DPEXVLD KROEJURRNL 6 6 6 6 6 6 6 6 6 26" 6 6 oL ubw k& LOYDVEYH
5K\DFLFWKWK\LGDH
5K\DFLEFKWK\V DV$UR 2 2 $PSKL | & RPPRIQ

3DJH RI



‘HW| 26"| 26" 26" ;H 6" | 26" 6" 6" 6" 6" 6"
6\QJQDWLGDH
&KHORQ PDFURDHBLY 2 2 &DWD | /&
OLFURSKLV _ 2RVWKHWXV - - - - - - ) - - - .
PDQDGHQV LY LW W% 6 6 6 6 6 26" 26" 6 6 6 6 1$
OLFURSKLV VS | 'U\ 2 "
U\ 2
OLFURSKLY OHLDVSL\ $PSKL | /&
“HW 2 6 2
U\ 2
OLFURSKLV 'RU\LFKW\V ,
1%
UHWI]L “HW| 6" 6" 6" | 6"| 6" 6" 6" | 26" 6" 6" 6" 6"
7HUDSRQWLGDH
7HUDSRQ MDUEKDHW 2 6 ODULQH, o
IRUP
U\ 2 2 5DUH
OHVRSULVWHV DUJHQWHXV ODULQH, o
“HW 2 2 2 2 6 2 6 IRUP

3DJH RI




U\ 2 2 2 5DUH
OHVRSULVWHY EDQFHOODWKYV ODULQH o

THW 2 2 2 2 2 6 2 6 IRUP
=HQDUFKRSWHULGDH
=HQDUFKRSWHUX\HWLVSDU 2 6 ?;&;Q4/&
=HQDUFKRSWHUX\HWS$ 2 6 ?gﬁ;Qﬁ

7RWDO QXPEHU RI
REVHUYHG VSHFLHV| GU\ 1% 1%
VHDVRQ

1XPEHU RI VSHFLHV REVHUY
VWDWLRQ GU\ VHDVRQ

7RWDO QXPEHU RI
REVHUYHG VSHFLHV| ZHW
VHDVRQ

1XPEHU RI VSHFLHV REVHUY!
VWDWLRQ ZHW VHDVRQ

&RDVWDO DUHD DQG 6 LWH & GOPWILREO DR FDWILRQ IWHKHHUBRQ Q\KRDHD QRY HHH @ LRMKR V&H @DXQWLO DDIMQUUZ\WWKHFEBS OHWM B (

6 RXUFH 7KH ,8&1 5HG /LVW Rl PKUNDRGIQHG 6 SRIEGHYWLILHG VBBFUHV ITHOHJ RW HDWHIY V1$ 1RW @FVHAHY VHG /& C
'DWD GHILFLHQW

1HDU WKUHDWHQHG LQ LWV QDWRXUDO KDELWDW LQ (DVW $
$PSKL $PSKLGURPRXV &DWD &DWDRRXRPRXV 3RWD 3RWDGUR

3DJH RI



753 )LVK $VVHPEODJH

7531 *RELRLGV

,Q 6 RORPRQ ,VODQGY OLNH RWKRW BRIFIKLIFY DD VWKIHVIKIHY KE@DWHU IDXQD
E\ *RELRLG ILVKHV PDLQO\ PHPEOURWUIYREHLI®PHOGE (ORVW VSHFLHV DI
VPDOO FP LQ OHQJWK ,Q 6 RERIPRQY¥ DUYHVYVF RQKH GHIUDEO\ LQ VL]H 7
VSHFLHV IRXQG ZDV $ JXDPHQVLYKBD ®ROYWVFRIFBRKR VBERAFLHV 6 VHPRQL
QRW H[FHHG FP LQ OHQJWK 5HQDUED®H WXULQEWHUH DMUNRW % 5/L VXU
*RELRLG JURXS ZzDV UHSUHVHQWHGLEDH VSHFHRWULGDRIEDQG 5 K\DFLFK\
UHSUHVHQWLQJ RI WKH HQWLUH LFKWK\RIDXQD

$PRQJ *RELLGDH FOLQJLQJ JREAW\ IRJDMKH RRBIDIPQDYB IHQHUD 6 WLSKRGR
6LF\RSWHUXV DQG 6LF\RSXV D UH. DMK RXDDGNOD GHRP L GIVGWFLD OO\ LQ

VHFWLRQV RI WKH ULYHU ZKH URZ URF ¥ GEHRIPW QDAWHH® PND VR\F FOXU 7 KHV H LV K
D 3VXFNLQJ GLVN  IRUPHG E\ WRKZH QUZW KSHO WRF*FIOQ\) JDWR URFNV LQ UDSLG

6 LF\GLLQDH DUH W\SLFDOO\ EQLJEKMRQ FROBXWHRI EHQKHELWOG DQG UHG
LQFOXGHV PDQ\ UHFHQW GLVFR YW WHOD WQGHWK KK QWDWRERP\ ISDUWLFXODUC
6 LF\RSWHUXV

7KHVH VSHFLHV KDYH DQ RSSRUWXQL\OMPH GWRWY DKM\DH HBRUPY  FUXV W
LQVHFWY DQG VXVSHQGHG IRRGLEBUMLFAKHY PRV A\ DLEXQYG DKW JURXS LQ

,VODQGV ULYHUV IHHGV E\ VXRA\ RIQSIHHEBENWVR Q@ KHKIDWKH INQRZQ WR SOD\
LQ WKH IRRG FKDLQ HVSHFLDOPRWDWHUHVKRUMRISOSEHBDWRU LQ VXFK DQ

HVSHFLDOO\ LQ WKH XSSHU ZDWHUVKHG

'XULQJ WKH VXUYH\V 6WLSKRGRQ KWHPRYW VAHRPPR®@ WRHEHHW EHLQJ OD
SUHVHQW IURP %YHFKR 9RUDKD S5 EPVMHWBGWR 1JDOLPELX 5LYHU

$PRQJ DPSKLGURPRXV VSHFLHV WXHWHIURGIG @DB PDN WKCHUPLIJUDWLRQ RI
SHODJLF ODUYDH HOWHULQJ WKH DRY 8B B FPGI® APLLD O DDLYIH X SW MDDV REVHUY
ULYHU PRXWK DQG VKRDOV RI MXOD@QEORNIZBWH REXEVWWHBDP DORQJ WKH
GRXEW WKLV JURXS SOD\V D HERPIRDJO UROWKLQ WKH ULYHU

$FFRUGLQJ WR GLVFXVVLRQV ZIBARIORFPIOVRKRY PXQ DWICHMEXQGDQFH KDYH (
GXH WR RYHUILVKLQJ ERWK Y{WRRXWKHU DQG DW WKH UL

7532 1RQ *RELRLGV

$ IHZ QRQ JRELRLG VSHFLHY DUKX®SYWHEBD WR EMWKRXQIGY HU "'MULQJ WKH ILV
VSHFLHVY REVHUYHG EH\RQG & KRURJXHWEGIDWKIHUPRDQWD HGL$SHILVK OLFUFR
&KHORQ PDFUROHSLYV MXQJOH WHUEKD YXKGILPI W@V LVPXDQ@QE JUXQWHU O0OH
DUJHQWHXY DQG 0 FDQFHOODWXVHHOM KWWBW BUFHDAUNR@\RWR EH IRXQ
XSVWUHDP PRVW VSHFLHV KDYH UDIWHWXSY\WEHO PWLIHRP WHKKH ULUVW HQF
ZDWHUIDOOV

3DJH R



ORVW QRQ JRELRLG VSHFLHV DUHKH ROVMLIQHH DR \H WWRXOHUWIDODHWDWR ITUHV K ZD!
LOQKDELW WKH ORZHU UHDFKHV RD VWRPHIDPYWIKEG \RH MDWKHDQUEH IRUPV DQG
WKDW ZLOO VSHQG SHULRGV LOQKIWHR&DRWHQI IRBHHBHOGLZHUH UHFRUGHG
LOQWHUUXSWXV $PEDVVLD PDFUDMDEQWKRXYV &ODDRQRQRVGHND PBOD WXV [ XWMI
IXWMDQXV IXVFHVFHQV $SRJRQ K\MSRSRPH RIRRPEWVWHRLGKWUH RI VXIILFL
WR UHSUHVHQW DQ LQWHUHVW IRW KXBVHVWEHRFH VFBAFHHNLDALNH & VHI
[/ YLWWD [/ IXVFHVFHQV DQG $ LEWHUUXSVWW WKBIQ7 RRLIRXQD FRQIOXHQF
VSHFLHY DUH FRQQHFWHG WR WXWURR D & IMPIO WKV RXOWKDRIHWKWH ULYHU H
EH DERXW KD

754 OLJUDWLRQ 3DWWHUQ DQG /LIH &\FOH

6LPLODU WR RWKHU WURSLFD OFL VDO@DRRG/W RD OMK D YWGRHSUBHIFLHY HQFRXQ\
IUHVK ZDWHU V\VWHPVY DUH PLJUMHWRVWOWSHRWZWHRLWKHD @ DQG ULYHU
PLJUDWLRQ SDWWHUQV FDQ EH GLVDWGOD REKKEGRPRXWD QUBEBBXWLRQ 3RWI
DQG 2FHDQRGURPRXVY DUH OHVV HR UMD QWH LIDDWRRIOXSDWW 5LYHU V\V

7541 &DWDGURPRXV

&DWDGURPRXV PLIUDWLRQ LOQOYROYRYV BEXQWWUMD F PR IQD W DRBOQXSVWUHDP
IRU MXYHQLOHV WR PDWXUH 6 8DRRHDQ® WDNHV SODFH LQ WK

(HOV DUH FDWDGURPRXV ZLWK REXDQYWRLYSDEQQD QR MKXYHHQLOHYV JOI
PLJUDWLQJ EDFN LQWR IUHVKZDWHSY WUOHDHPPPLJYXDWQRQWKHLODVY HHOV D
FOLPE WR WKH XSSHU UHDFKHWYFRIHWKMDUMAH U Q 7&KMWGIL iR FHPEHU ZLWK D¢
GRZQVWUHDP WRZDUG WKH RFHD KDWRFPKSDAQR IDXE HQLTZHWKH Q WKH RFHDQ
ZHUH REVHUYHG PRYLQJ EDFN XSVWUHBW WK HDWRDWXQLQXO/WDJH $QJX
PLJUDWHV WR KLJKHU HOHYDWLRQ,WHDLRKM \Q FDVERPMHVH RKRWRO LW UHDFK
NLORPHWHUV XSVWUHDP $IWHU K5 DYX®XQW HM QWK K5 IRF HORPSWUHG WR HH:
UXSHVWULV DQRWKHU FDWD GUR RV WLPHRL EW IRMBD ZQVGYHYH7KH OLIH F\
EHJLQV LQ 'HFHPEHU ZLWK GRZQWMDHDPL PUDWILWQRRFFEXSVW. Q - XO\ 1RWH
ZHUH REVHUYHG ZLWK HJJV LQ - MOH\WXUBYIJZLWKABHIOV X .XKOLD PLIJUDWLR
IDU XSVWUHDP UHDFKHV RI HOHYDWLRQ PDVO

7542 $PSKLGURPRXYV

$PSKLGURPRXV PLIJUDWLRQ LQYROYHWIGERQYWHHD@GPXSYWIWUIHRDP PLJUDW
MXYHQLOHV WR PDWXUH 6SDZQMWUHWB NHY WD FHWMHP WKH XSV

3DJH R



ORVW PLJUDWRU\ VSHFLHV OLNH ©QREBREGR/SWH UXV 6 WZBRR8R (OHRWULV
*ORVVRJRELXV VS OHVRSULVWHW GURPRUD ZQSD UK D REK XUV LQ WKH
XQGHU URFNV IRU VRPH 6LF\GLYRDHO\ MR YWDKH GRAHWQSEMIRUH PLJUDWLC
MXYHQLOHV WR WKH IUHVKZDWH WOWVVWHKM WRF WRRIZ LFRQRVDREXOLQJ VX F k
PLJUDWLRQ RI MXYHQLOHV DUHGQRRW ZHOR WG HEIUVMWRRG QEARQDU F\FOHV
WR SOD\ D UROH LQ VRPH V SH FILLH Y DAWXERQDNJ RBR. FNBHLRMPHD Q WR XSVWUHDP
SODFH RQ D PRQWKO\ EDVLV $PSKLEBMREFRXWKWSHESHY PLOW 5LYHU FDV
DWWUDFWHG E\ LWV FRROHU ZDWIUIHZHWWKDLE 2DDWM G TXWRUBED QFHV )R
6 LF\RSWHUXV ODJRFHSKDOXV ZDV IRERMMW YUHG LR® WRKHVRRXRSTHU 7LQD

FDWFKPHQW %HWZHHQ PDWXULQJ PXQIG/ VISYQUGD PP MWK WEBEU 7LQD 5L
DYHUDJH OLIH F\FOH WDNHV WRPSPROWEY MRWFHRP 3/GIHPEHUDWXUH JUDGL
DORQJ WKH 7LQD 5LYHU DUH VXWSRPBWRIGIM/AHWULDYHEZDRYH UDWHPSHUD W
SURJUHVVLYHO\ FRROHU XSVWUHDP

7543 SRWDGURPRXV

2QH 3RWDGURPRXV VSHFLHV *DPEXQ® KWOEWRRNRQZDWRRQVWUHDP L
1JDOLPELX 5LYHU XSVWUHDP RISWRHHVLYBV PRWWRGXKHGVE\ WKH 6 RORPR
ODODULD 7UDLQLQJ DQG 5HVHDUFKH QVWLING®H 6/,0WR FIRQWURO PRV TXLV
LQ VZDPS VLWHV ,W PD\ EH D WKNXMB@LWR ERAMKKVSEXQMWVD QG

3RWDGURPRXV ILVK DUH FKDUD FWWH L R GQDINQ WS KH LKL\ KHKID WHD FKHV R Il
VI\VWHPV DQG PLJUDWH GRZQVWUHHDIR UBKPLIN DWKHQ PRSAKWHHD P DIJDLQ *D
KROEURRNL LV SUHVHQW LQ WKH WXDIBDOFRXQDIO/ SARHQKW QWDWROHUDW
HQYLURQPHQWY ,WV PLJUDWLRQ@ PUBEKW RQWBHQHQ KB VRVUMIDH TM.QD DQG 7 RQ
ZDV QRW IRXQG DW WKH KLJKHU RIOREKHWVWISPRIEDEWX GKWH 8VWUHDP OR)
VSHFLHV VSDZQV LQ WKH ORZH ULQIDDFR®IND XHRE MV KEBRZRYWUHDP WR ZHWO
1JDOLPELX 5LYHU PRXWK

7544 ODULQH IRUP 2FHDQRGURPRXYV

2FHDQRGURPRXV VSHFLHV VSDZQ IW®IHKDRNFUHRQ/ WKHPRXQNHEYH DUHDV 7t
LQ WKH RFHDQ DV ODUYDH EH/IRUHG VIHMRWIOQD 1 WRMXE XQWUH WR PLJUDWH
VSDZQLQJ VLWHV ODULQH VSHK LZDWHB UH FAQRDHHUWDQIW. @WRJMAKH ORZHU UHD|
DV MXYHQLOHV VXE DGXOWV RU DGXOWV WR IHHG

7545 &RQFOXVLRQV RQ OLJUDWLRQ

&DWDGURPRXV DQG $PSKLGURPRXVQUHD LFPHXF LEDIOVURBEN SQ DWKH ULYHU HFF
EHHQ FRQVLGHUHG ZLWK SDUWXE X O B BHOQOMWDHQ W MRS WHKW R RQIJWKH SURMHFW
WKH K\GURHOHFWULF SURMHMRWFERQOXBSVIWBEWDWKRIILWKHR G®R@L]ORVW RI WKF
IDPLO\ VSHFLHVY PDWXUH DQG VSDRXVQ6WKMRS /P XM D6 VBMZSKRGRQ HWF

755 /RFRPRWLRQ %HKDYLRU
5HIJDUGLQJ WKH DELOLWLHV RI WMWPFHQHUHZKHE PLRUBDMWQIREKSVWUHDP

ORFRPRWLRQ EHKDYLRUV FDQ EH REYHUIMEQ TRONMARH DKEIFREXKOQBMH ZKHQ GHYV
SRVVLEOH ILVK SDVV V\VWHPV

3DJH R



7551 6 WULFW VZLPPHUV

6 RPH VSHFLHV OLNH VLOYHUILDKVGHVBISYHYVWHKD O/l W /AXKDLYDLHQJHQVLYV
FDQ EH TXDOLILHG DV 3VWULFW ¥BAKPDPHIRW ZAKWHK DHRDOMIERQVWDQWO\ ZLW
FROXPQ L H PDNH QR FROQWDFWHVWKVWHKHALMXEVWHDQRW FDSDEOH RI
REVWDFOHV VXFK DV QDWXUDGDRPI/YV FPIGWKHEZD QB WRWIDY HRQEYLURQPHQW
DUH QRW IRXQG XSVWUHDP RI ZDWHUIDOOV

7552 &UDZOHUV DQG FOLPEHUYV

2WKHU VSHFLHV RI ILVK H[KLEMWLDOQREISQWKD ® E RMXHULRYRBLLGDH SUDZQV
DUH DEOH WR PLJUDWH XSVWUHD® Y FDNKAD GHDWQ CEHGFODWNWILHG LQ WZR |

6\FLLGLOQDH MXYHQLOHV RU FAWEERY JREEYB\R WHHUXW BHF\RSXV 6 WL

DUH SUHVXPDEO\ WKH PRVW DEXQGHWYWD WO [D UH) NOXRY G LMp® BQLPE TX
YHUWLFDO VPRRWK VXUIDFHV XPHVYWVRHUYWY HVDQIKWRIGUHGHU ARMLF V XFN|
IRU VRPH VSHFLHVY WKHLU EXFFDO VXENHUV

(HOV DOG SUDZQ MXYHQLOHV Q@®@ROLDEHOH\PULRGEQDME BXH YHUWLFDO

VXUIDFHVY +RZHYHU WKH\ DUH N® ROR S\HRV FAOWVPE RHYW WD QEHHR XJIK VXU
ZLWK DVSHULWLHYVY E\ FUDZOLQJHRQ WK BPVQEU DY WHVWRIWULRBRNRYHU ZKLF
ZDWHUV IORZ (HOV XVH XQGXOBWURQV RUWKGVEREBON RY WKH VXEVW
7DKLWL ERWK HHOV DQG SUDZ(F MXPEHRYBGHVHDUM KN GRPQY WRP WR P
KHLIJKW 7KHUHIRUH DV VSHFIWW\D QWKH\ERQB DWW XCVSWUHINDBIR RI GDPV

WKH V ORLURG 7UHEDRO SHUVRQDO FRPPXQLFDWLRQ
7DEOH SUHVHQWY ORFRPRWOGRIQMVEKHHKWYLRU RI LGHQWLILH
7DEOH /IRFRPRWLRQ EHKDYLRU
/IRFRPRWLRQ
EHKDYLRU

$PEDVVLGDH

$PEDVVLV LQWHUUXSWD 6 WULFW VJZLPPHU

$PEDVVLV PLRSV 6 WULFW VJZLPPHU

$QJXLOOLGDH

$QJXLOOD PDPRUDWD &UDZOHU

$SRIJLQLGDH

$SRIJRQ K\DORVRPD 6 WULFW JZLPPHU

$SRIRQ VS 6 WULFW VJZLPPHU

&DUDQJLGDH

&DUDQJRLGHYV PDODEDULFXYV 6 WULFW VJZLPPHU
&DUDQ[ VS 6 WULFW VJZLPPHU
&DUDQ[ VH[IDVFLDWXV 6 WULFW VJZLPPHU
6 FRPEHURLGHYV VS 6 WULFW VJZLPPHU
6 FRPEHURLGY VS -XYHQLOHYV 6 WULFW JZLPPHU

& LFKOLGDH
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/IRFRPRWLRQ

EHKDYLRU
2UHRFKURPLV PRVVDPELFXV 6 WULFW
(OHRWULGDH

$00ODPRJXUQGD VS 6 WULFW
%HOREUDQFKXV EHOREUDQFKXV 6 WULFW
% XWLV VS 6 WULFW
% XWLV DPERLQHQVLV 6 WULFW
(OHRWULV IXVFD 6 WULFW V
2SKLHOHOHRWULV KRHGWL 6 WULFW V
2SKLHOHRWULY PDUJDULWDFHD 6 WULFW V
2SKLHOHRWULV VS 6 WULFW V
2SKLHOHRWULV VS 6 WULFW V
2SKLRFDUD DSRURYV 6 WULFW
% XQDND J\ULQRLGHV (OHRWULV J\U 6QRWIGHV
*HUUHLGDH

*HUUHV VS 6 WULFW
*RELLGDH

$ZDRXV JXDPHQVLV & OLPEHU
$ZDRXV PHODQRFHSKDOXV & OLPEHU
$ZDRXV RFHOODULV & OLPEHU
$ZDRXV VS & OLPEHU
%DWK\VJRELXV DQGUHL ‘DWD GHIL
*ORVVRJRELXV FHOHELXV "DWD GHII
*ORVVRJRELXV VS "‘DWD GHII
*ORVVRJRELXV VS "DWD GHII
/HQWLSHV PXOWLUDGLDWXV & OLPEHU
/HQWLSHV VS & OLPEHU
/HQWLSHV VS & OLPEHU
5HGLJRELXV ELNRODQXV & OLPEHU
5HGLJRELXV WDPEXMRQ "DWD GHII
6 FKLVPDWRJRELXV VS FI DPSOXYLQFXGRVGHIL
6 FKLVPDWRJRELXV VS FI UR[DVL 'DWD GHIL

3

ZLPPHU

ZLPPHU
ZLPPHU
ZLPPHU
ZLPPHU
ZLPPHU
ZLPPHU
ZLPPHU
ZLPPHU
ZLPPHU
ZLPPHU
ZLPPHU

ZLPPHU

FLHQW

FLHQW
FLHQW
FLHQW

FLHQW
FLHQW

FLHQW

7KLV LGHQWLILFDWLRQ LV TXHY WDRQBEGHFEDEY ® B SIQRGELQJ
7KLV LGHQWLILFDWLRQ LV TXHY WDRQBEGHFEDEY ® B SIQRGELQJ
7KLV LGHQWLILFDWLRQ LV TXHY WDRQBEGHFEDEY ® B SIQRGELQJ

DJH

IXUWKHU LGHQW]|
IXUWKHU LGHQW]|
IXUWKHU LGHQW]|
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/IRFRPRWLRQ

EHKDYLRU
6 FKLVPDWRJRELXV VS ‘'DWD GHILFLHQW
6 LF\RSWHUXV ODJRFHSKDOXV &OLPEHU
6 LF\RSWHUXV ORQJLILOLV &OLPEHU
6 LF\RSWHUXV RXZHQVL &OLPEHU
6 LF\RSWHUXV VS & OLPEHU
6 LF\RSXV GLVFRUGLSLQQLV &OLPEHU
6 LF\RSXV P\VWD][ & OLPEHU
6 LF\RSXV VS & OLPEHU
6 LF\RSXV VS & OLPEHU
6 LF\RSXV JRVWHURSKRUXP &OLPEHU
6 WHQRJRELXV KRHVHL & OLPEHU
6 WLSKRGRQ DWUDWXV &OLPEHU

6 WLSKRGRQ VS FI DWURSXUSXUHXVY &OLPEHU

6 WLSKRGRQ ELUGVRQJ & OLPEHU

6 WLSKRGRQ VS FI PXOWLVTXDPXV | &OLPEHU

6 WLSKRGRQ VS FI RUQDWXV &OLPEHU

6 WLSKRGRQ UXWLODXUHXV & OLPEHU

6 WLSKRGRQ VHPRQL & OLPEHU

6 WLSKRGRQ VS & OLPEHU

6 WLSKRGRQ VS & OLPEHU
.XKOLLGDH

_XKOLD PDUJLQDWH 6 WULFW ZLPPHU
_XKOLD UXSHVWULYV 6 WULFW ZLPPHU

IXWMDQLGDH

IXWMDQXV DUIJHQWLPDFXODWXV 6 WULFW JZLPPHU
IXWMDQXV IXVFHVFHQV 6 WULFW VJZLPPHU
IXWMDQXV YLWWD 6 WULFW VZLPPHU

OXJLOLGDH

/LD WDGH 6 WULFW JZLPPHU

/LD YDLIJLHQVLV 6 WULFW JZLPPHU

OXUDHQLGDH

7KLV LGHQWLILFDWLRQ LV TXHY WDRQBEOGHFEDEY ® B SIKRGELQJ IXUWKHU LGHQW
7KLV LGHQWLILFDWLRQ LV TXHY WDRQBEOHFEDEW® RY SIPRELQJ IXUWKHU LGHQW
7KLV LGHQWLILFDWLRQ LV TXHY WDRQBEOHFEDEW® RY SIPRELQJ IXUWKHU LGHQW
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/IRFRPRWLRQ
EHKDYLRU

*\PQRWKRUD[ SRO\XUDQRGRQ ‘'DWD GHILFLHQW

2SKLFKWKLGDH

6 FROHFHQFKHO\V PDFURSWHUD OXUDMKHW®DLF&MEKR PQWURSWHUX

SRHFLOLLGDH

*DPEXVLD KROEURRNL 6 WULFW VJZLPPHU

5K\DFLFWKWK\LGDH

5K\DFLFKWK\V DVSUR ‘'DWD GHILFLHQW

6\QJQDWLGDH

&KHORQ PDFUROHSLV 'DWD GHILFLHQW

OLFURSKLV 2RVWKHWXV PDQDGHQVYLWDWD GHILFLHQW

OLFURSKLV VS 'DWD GHILFLHQW
OLFURSKLVY OHLDVSLV 'DWD GHILFLHQW
OLFURSKLV '"RU\LFKW\V UHW]L ‘'DWD GHILFLHQW

7THUDSRQWLGDH

7THUDSRQ MDUEXD 6 WULFW VJZLPPHU
OHVRSULVWHY DUJHQWHXV 6 WULFW VJZLPPHU
OHVRSULVWHY FDQFHOODWXV 6 WULFW VJZLPPHU

=HQDUFKRSWHULGDH

=HQDUFKRSWHUXV GLVSDU 6 WULFW VJZLPPHU

=HQDUFKRSWHUXV VS 6 WULFW VJZLPPHU

756 +DELWDW UHTXLUHPHQWYV

7TRIHWKHU ZLWK ORFRPRWLRQ EWBRBDVYER XS HWKHVY\SH HRY KQWLLQ WKH ULYHU
GHWHUPLQH WKH LPSDFWV WKDWLOG KD YIFKRHPIRLREDWLWQORMQL OLIH F\FOH

7KHUH LV OLWWOH SXEOLV KH GL W®I\R WP W IVR QQDERDAK WKH RRED 5LYHU VSH
IRXQG DQG QR VSHFLILF LQIRUPRW LRIQORE WMKHH Z IVQHSUVKHES W UDWHYV LQ ZKL
IRXQG *RELHV DUH XVXDOO\ IRPQE H  ¥EVOHB WEKHERXGGHUY FREEOHV D
JUDYHOV SURYLGH ERWK VKH®WIHRR GURR WRKKH FK UBRRONDSURYLGH KDELWD
HHOV JUXQWHUV DQG MXQJOH SHUFK

OHDVXUHPHQWY RI ILVK VSHFLHVAL.QG QFIBEGHS YR WG WEKKER WUDWH FRPSK
VPDOO DUHDVZHUHPPDGH RQ ODUFK DQG GHWHWRLQH WRELWDW
VXLWDELOLW\ IRU FRPPRQ ILVKHUSHFLHV LQ WKH 7LQD 5LY

9HU\ OLWWOH LV NQRZQ DERXUNWKIR SXPWRUR F\R QY BRIORARIQ ,VODQGV $\
LVODQG FRXQWULHV PRVW 6 ROKPRQ HYGDYEGLWR FREALHMK WKH FRQGL\
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H[SHULHQFH (HOV DQG PRVW JREBVHINQGUHDRDSHEOW UDONREMR WKH KHDGZI
PRVW ULYHUV 7KH GLDGURPRXMLOLHD KOVWRIWH BWRWHY¥ WYRWKWKH YDJDULF
ULYHULQH HQYLURQPHQW VXFK IHQWVHFQOXDYPG FDIWPDEGH FEGE IUHVKHWYV
RYHUZKHOPLQJ LQIOXHQFH RI GLWGORPV K QXRHBEHUY WRBWGWRHUV LW\ LQ D .
ZLOO GHSHQG RQ DFFHVV WR WKWDMW P RRMWUKR QQV QU MWIKH IGHE VLW\ RI ILVK
UHDFK

7561 +DELWDW PRGHOOLQJ

ORGHOOLQJ RI LQVWUHDP KDERWB® \DSYHDALIGHDELRY WU IR WNVODH RI IORZV LV
WRRO ZKHQ DVVHVVLQJ SRWHOMN. D E IPADANWVLY JRG HFRLX ERK@QW DERXW HQYLUR
IORZ UHTXLUHPHQWY 7KLV PHWRRBRIQWORIVHRE RHKW KRRFGWWRE DVVHVVLQJ [0O]
UHTXLUHPHQWY 7KDUPH 7KH &D KN HBR KR GHWIRY PRHIWKRKVVHG LQ - RZHW

+DELWDW PRGHOOLQJ HQWDLOV & HIHVORAIQULANVWBY GHSWKD/WDWXEVWUDWH
DFURVVY D QXPEHU RI VWUHDP FURRZ VU MWIURGNG DWR DV LWKHK VXUYH\ IORZ
WKH EDQNYV DERYH ZDWHU OHWY{QXV DOR@IOWRH KURNWEHFRVDOORZ PRGHC
SUHGLFWLRQV WR EH PDGH DW YBRZURKZLIKEHOLEKD  VRKQHGDWD IRU ILWWLQJ
DUH REWDLQHG IURP DGGLWLRQD3H FHDVDW HAHKWNVURN ¥DWHFWLRQ UHODW
VXEVHTXHQW YLVLWY 7KH VWDIJRZ FOWHKH WQHYHO YMDKHKRII]JHUR IORZ L\
HVWLPDWHG DW HDFK FURVYV FHBEWHRQ7WRWH GH WIWIDUIDAWRDQFDOLEUDWLRQ
PRGHO WR SUHGLFW KRZ GHSWKWWUYMNHW®R AVSIHAWY FIRQE WHG BAXEKH VWUHDP -
GLVFKDUJH LQ WKH VXUYH\HG UHDFK

7KH KDELWDW VXLWDELOLW\ DW HDEKXOPMMIMGLIQY MK RREGHDOFAKHG GHSWK Y H
VXEVWUDWH IURP KDELWD W 6/& L WHDERIOV DWW FXUWHDVELOLW\ ZHLIJKWHG E\ WKH
UHSUHVHQWHG E\ HDFK SRLQW LWR XRRHGDRHIBDUZWKHKWHIGF K XLWDELOLW\ ¢
SUHYLRXVO\ NQRZQ DV :8% ZHLJKWGRIGNX VIDIERXH MDUHDJ DIIHWKD ELWDW V XLWD |
Rl WKH UHDFK LV WKH $:6 GLYLBRBHWKH WKHHPDHMNWQGEHGYDKBDPHQVLRQOHVYV C
EHWZHHQ WRWDOO\ XQVXLWMNERPRGH@®LQIANDXOQGHWMMDWHQ RYHU D UDQ
SUHGLFW KRZ KDELWDW DYDLOKXBDIEEAMWDWSVELWDRDELDYWUBIEBO FKDQJH ZLWHK

756.2 +DELWDW PDSSLQJ

7KH ILUVW VWHS LQ WKH SURBMWVRDIS\S VR PDRMJI RXMHKOEQWWK RI WKH UHD
WKH GDP DQG WDLOUDFH ORF D WH RIQMW HNVK\HH IGDIEQ WKW W\SGIG® DIWHU WUD Y H
DIIHFWHG UHDFK XVXDOO\ WKKQZBRER® LREGXEHSUGII@GKH OHQJWK DQG OR
HDFK KDELWDW W\SH LV UHFRUGH® ZHKH KDKEL WD@DPDISSCRJIJH DQG GDP VL\
SUHVHQWHG LQ 7DEOH

7DEOH SURYLGHV WKH SHUV¥HEM@WZHH Q | 7THKQBL WIDAWO WY 8H SRZHURAXVH VLWH DQC
ODUFK

+6& GHVFULEH WKH VXLWD ELDNOHOWR ARIWGEHYHD B QW SENMSWEKYWH MIWHWHRWJILYHQ VS
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*DELWDW NP XSVWUHDP RI 7LQDBSVWOBDH WRSRZHUKRXVIH WR NP

W\SH SRZHUKRXVH VLWH GRZQVWUHDP RI GDP VLWH

5DSLG

5LIIOH

5XQ

3RRO

7.5.6.21 &URVV VHFWLRQ VHOHFWLRQ

7KH QXPEHU RI FURVV VHFWLRQVHUMRXEKRCGRGHBBQ &\D RICD WIKOLW\ ZLWKLQ
6 WXGLHV KDYH VKRZQ WKDW UHXYDWLY HION\SIHRZGKXEFRIVW KHHEMNLROWY |URP D \
D ODUJH QXPEHU RI FURVYV VHFWLRIRW GHIWD-LROAHWW HW DO

7KH WRWDO QXPEHU RI FURVYV VHMFWDRQRERWUWAHG/ WERWIMRQRXOG EH SURSRL
FRPSOH[LW\ RI WKH KDELWDW K\GHDK&®HWNVDQG IRU RMPSOMHUVH UHDFKHV

(DFK FURVV VHFWLRQ LV JLYHQED bHGFRHR WRBHSPURBRUOMLERY RI WKH

KDELWDW W\SH LQ WKH UHDFKQWKDW®\ LYJUMBWKRSVOLVRYD [7\KMVEKDW WKH FURV
PHDVXUHG SURYLGH D UHD VR QD EIOBEUWSWH WK QRIWNIRKW RVKHKHHD FK 5 HDF
FDQ EH H[WHQGHG WR ORQJHUIBREWLBRWHRI JLDYGILH QW WDKH6 PRUSKRORJ\ G
FKDQJH VLJQLILFDQWO\

7KUHH FURVV VHFWLRQV ZHUH VRKQMH\®I® URQHDDG R@RRQ D ULIIOH :DWFE
ZHUH PHDVXUHG DW NOBPAMGRI VAIDRQG WKHVH ZHUH XVHG WR GHYHORS UDW
HDFK FURVV VHFWLRQ

7.5.6.2.2 +DELWDW VXLWDELOLW\

W LV WKH TXDOLW\ RI WKH KRDEKMW DOR W RDKWD WVL '8 LRPSIRGHWDIERWIW R GHQV LW\
UDWKHU WKDQ WKH PDJQLWXGHQR IVWHH DORZ IORZYW D HWQVPWKDQ WKH QDWX!
RFFXUULQJ ORZ IORZ DUH DEOHKWE LSWRW LIGHGIRRGWIXIDQOVWUHDP HFRV\V W
PDIJQLWXGH RI WKLV IORZ ZLOOQWINUR IZWWKK WE&HFULHVXDQWPAHLWK WKH PRUSK
VWUHDP

"DWHU YHORFLW\ LV SUREDEO\ WWH WPLRAW\L F. FRS RJ W VQWDFRK DUV KRXW LW WK
EHFRPHV D ODNH RU SRQG ,Q JWDLIYHO EHGRELWHN UM DQ DF V WHQGV WR Sl
IRU PRVW VWUHDP OLIH EHFDXWHKMHSBRYWGEH VX QRXHWDEIOBIQKDELWDW IRU
ILVK VSHFLHY DQG VWUHDP LQRKFRIVV DA DP® RZQEH SFOMMWULDOV ,Q ODU
ZDWHU GHSWK RI PRUH WKDQ VPZEBRIYQ B WS HKLEHW DEAXWR BH QWKLF ILVK DL
IRXQG LQ VKDOORZHU ZDWHU * REE RWVV IF-CHIEO HIQAWKHJIW R @ UDOVIDY DV VRFLDWH
JURZLQJ RQ WKH VWDEOH FREEOHV DQG ERXOGHUV

W ZRXOG KDYH EHHQ LGHDO WRKRHERHQWVFDOYLWKDWHRQRZVMD RQH DV ORZ DV SR\
+RZHYHU H[SHULHQFH KDV LQGREDWHGLWXDW WK MK WV B BRMYH/GWWLRQV LQ V
KDELWDWYV ZRXOG JLYH WKH VDPHHDQRIZHWRD YV N HMVUIRQVQE¥PWKRXIJK QRW LGHD
PHDVXUHPHQWY FDQ JLYH VRPH W QG IOF DOARR Q HRG XWKRH RIQIRRW.QVWUHDP KDELWDW
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7KH IORZ DW ZKLFK OLPLWLQJ FROBEWWR ¥ RAUVHSWHKLBEYZLWK VWUHDP PR
*HQHUDOO\ PLQLPXP IORZ LQFUHBHNHD/XY HWKWAWADHPDALE WK LQFUHDVHY ZLW
VLIH +RZHYHU WKH UHODWLRQWKIDSOLW RRAOOMWYPUBDPYQUHTXLUH D KLJKHIL
WKH QDWXUDO VWUHDP IORZ WR WRDQWDR. @ PUQH PXIPY KDELWD W

7.5.6.2.3 OHWKRG IRU GHWHUPLQLQJ KDELWDW VXLWDELOLW\

J)LVK GHQVLWLHY ZHUH VDPSOHG/ RQURMY MW DQ \DH ¥ WL HQ WRKIHKDELWDW W'
UXQ DQG SRRO RQ ODUFK 7 EHUWY H H @ QXD GRHIUMVVB PSOHG E\
HOHFWUR ILVKLQJ XVLQJ ()0 IPY @ KWDXRPHIQXW BKYWHZ =HDODQG HOHF

ILVKLQJ HTXLSPHQW )ORRGLQJ UDESWXQH LIGY WAK S UHLYQDQ W IHGH U

7KH TXDGUDWV ZHUH DW UHJXOWUD@WHUY ZOWKD B URMMWBRQFK RI DW OHDYV
EHWZHHQ TXDGUDWYV WR DYRLG GQWIKWILY WXH BDHOHHF WHKE YRDWVKDW WKHUH
YDULDWLRQ LQ ZDWHU GHSWK PBIRURWILWRQ xQ &/ WIXE WW H DV & B&RD W

(OHFWUR ILVKLQJ ZDV FRQGXFWIBGCQHMVR @GGCR LQBEWUHD ?VR WWR WFK DQ\ ILV|
PLVVHG WKH VWRS QHW

:DWHU GHSWKV DQG YHORFLWLHYV LDHRI) PE IRV XNKIHG MUIAUR VIW RHG DQG PDWF
UHFRUGHG VSHFLHYVY DQG OHQJWKW\RI IILWK ZHDXH KWHOHDVHE DW WKHLU FD!

$ IXUWKHU TXDGUDWYV ZHUH VOPWRHG E\ VRARWUNHOOLIQ@ WKH 7RQL 5LYHLU
LQ WKH 7LQD 5LYHU $ WRWIWHEHU FDXIKMMRY REVHWHMIHG DQG RI WKHVF
ZHUH UHODWLYHO\ FRPPRQ SUHVBHWW LQ PRUH WKDQ TXDGU

$IWHU ILVKLQJ ZDWHU GHSWK DH)& DMOR F MAP AN UGIH BRVIXV XD W SRLQWYV
TXDGUDW XVXDOO\ RQ D GLDJRYBO/  XBMHWEIBWHH QW B JHDRMHIRULHY EHGUREF
FREEOH JUDYHO DQG ILQHV ZDV HVWLPDWHG YLVXDOO\

SRWHQWLDO FRYHU VXFK DV EDQDNWLRQQWRWIRDBUKB QIRIN XBIVMHVOVR VDPSOL
DYHUDJH GHSWK DQG YHORFLW\ O® WB 6 K UKD &/KHW BD VY X DHPHQWY WDNHQ
WKH TXDGUDW )RU VXEVWUDWHEY IF VAEXODWMWGE IIWREHWKW ¥ZLVXDO SHUFHQ
HVWLPDWHYV XVLQJ WKH IRUPXOD -RZHWW S5LFKDUGVRQ

\Y EHGURFEN ERXOGHU DFYREE O H I L QHV

7KH PRVW VXLWDEOH KDELWDW BHW\EHWVG HRW HWHKL. QHR® E\[ WK$FOH LI WKH KLJ
DYHUDJH GHQVLW\ RI ILVK ZDW WQLQLS$IPPROVD QGIMKKN CQRX®G EH WKH PRVW
KDELWDW DQG SRROV WKH OHDV WR GORIZMH® DMR SSHRWH GXIUMHHZIOD ELWD W V XLV
GHSWK YHORFLW\ DQG VXEVWUDGHWHWKPLEHWK RO ¥ LXWHE MRUWDELOLW\ DU
-RZHWW 'DYH\ DQG -RZHWW S5LFKDUGVRQ

6 RPH VLIH UHODWHG KDELWDW WHOWFWQRRW DLW REQHURAH @ ZHQRFLW\ ZDWH
ODUJHU LQGLYLGXDOV RI WKH VDPH VSHFLHV

'XULQJ WKH ILUVW VXUYH\ WKHQURKBREMNIBRY WNSHWMH ZADVIPHDV XUHG DQG F
VHFWLRQV ZHUH LGHQWLILHG HE® HD6 R WRIHWIOHR K® BAKMDW RFSXUUHG RQ WKH
RI WKH VXUYH\ UHPRYHG PRUH WHKDQWDIOUDBRKIWKWHWKDRBKD G EHHQ LQVWD
PHDQW WKDW RQO\ FURVV VHFWORQNURFKXOGHEFWVKQYZHDIM® ZLGH ULIIOH I
SURSRVHG SRZHUKRXVH ORFDWLRQQ D G MM ROK WY QVPRUWHKHKH XSVWUHDP
OHYHOV ZHUH PHDVXUHGVDWQI®RZVARQG WKHVH ZHUH XVHG WR GHYHORS |
FXUYHVY DW HDFK FURVYV VHFWMKH BRE HWRXW N H"FAWIHR @ DD'WVW HOHFWHG WR
WKH HIIHFW RI IORZ RQ ZDWHU RRXWH EQWZHRPOQ WKHOPRAHHIKHUH WKH YDO
WKDQ EHWZHHQ WKH GDP DQG SRZHHKRRXWH %MHRVXVWHHWWHRSRZDV

3DJH R



XQUHSUHVHQWDWLYH RI WKH KD ESRDHN ERXWZH HY WKW IGFR P@EG [URP WKH
DQDO\VHYV

7KH VHFRQG VXUYH\ - X0\ VIHRWESBOWHIGQF URRROV ~ UXQV  ULIIOH\
UDSLGVY D WRWDO RI FURVV VHPWLRQWRKHKH I-ORZ\ MKQ WKM

-XO\ :DWHU OHYHO DQG IORZ PHRY¥ XUHREBQWYGZH UK @ADIRWQUDWLQJ FDOLE
ZKHQ WKH IORZV ZWWHG PR PUHVSHFWLYHO\

7KLV VDPSOLQJ VKRZHG FOH D S@\HWHKIUM ® LK DOBHLW Z WURI WRELHY DQG HHOV
DYHUDJH ILVK GHQVLW\ LQ UERPSIVURIG WRLPR DWYHUDJH GHIQY LW\ RI LV
UXQV :H GLG QRW ILQG DQ\ ILRK RQ BN YRFAPYWHRQ ZLWK O

YLVK GHQVLW\ DQG GLYHUV LW\ L2/HWU KEKRBULQOQWNKH7 ZERL5EYHU 0DQQ :KLW
SDUDPHWULF WHVW 3 ZLWK DIQVIKY HRODWH HRI7 RQL 5LYHU FRPSDUHG W
“ ILVK LRQ WKH 7LQD 5LYHU DQG DQ DY U AXQGREHN RII VSHFLHQ
WKH 7RQL 5LYHU FRPSDUHG WR HU* 7 KHQHWAHHUHLQR BLYQLILFDQW GLIIHUH
EHWZHHQ ULYHUV LQ VDPSOLQJ &H®WRKQR W NVIE VWU Q/H\ FRRREBSDUDPHWULF
3! EXW VDPSOLQJ YHORFLWLBD BHYH U WKHY L@ WHKHH 7RQL 5LYHU 0DQQ

QRQ SDUDPHWULF WHVW 3

,Q JHQHUDO WKH UHVXOWYV ZHUMHRBV MUWHISHIFANWH GQZVWR OMOKRZVEBIRZ PRGHUDWF
ULIIOHY DQG HHOV LQ D ZLGHWRUDWUMVRIL G WEWKYL DQIEVY HF&KXDOORZ ZDWHU
YHORFLW\ RI DERXW PV D QGH®R RO HROQVEYVWUYWH WHDPWHVW GHQV LW\
WKH JUHDWHVW QXPEHU RI VSHFLHYV

7KH SUHIHUUHG KDELWDW RI W K& J\RWE L PSSHRFQIH YV Q6 £ BYROSW H YL J ZDV VLF
WKH SUHIHUUHG KDELWDW RI WWHWKRIO FSRRIQHUSHHFL DR Z Y RV PRGHUDWH YHO
FRDUVH VXEVWUDWH +RZHYHU WKN SH¥FKHY AXDHPPE Q GVRDIDHIHU ORZHU Yt
WKDQ 6 WLSKRGRQ VHPRQL DQG %HOREUDQFKXV VS

) LIXUH +DELWDW VXLWDELQLMHPRQLY HMAMHIIRREGDQEKRBR/S $QJIXL(
PDUPRUDWD ILVK GHQVLW\ DQGXEYHMALMHWHUEPKMHWRWLAKHDVH YHIJHWL
PXG VLOW VDQG ILQH JUDYHO ERXWUDGMHHO  EFHRBECFN
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J)LVK HQV LW\

6 XLWDELOLW\
6 XLWDELO WA

'"HSWK

o

9HORFLW\ PV

6 XLWDELOLW\

6 XEVWUDWH FDWHJRU\

—

2
6 SHFLHV ULFKQHVYV

6 XLWDELOLW\

6 XLWDE

'"HSWK

o

9HORFLW\ PV

6 XLWDELOL

6 XEVWUDWH FDWHJRU\

)LIXUH +DELWDW VXLWDELPLMA FXRF HXDIRW QBEAD/ZIH L IURP 7KRPDV
3D\QH DVVRFLDWHYV 7KH VXEVWWHIWW FWMWHIRUBKNE UKW
VDQG ILQH JUDYHO JUDYHO EHRBBHRFHI ERXOGHU
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"HSWK
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76 19%$6,96%$5((1'$12*(5(' (1'(0,& $1°
7+5($7(1(63(&,(6

7KLV VXE VHFWLRQ GHVFULEHV RENHPNMNE8 G FBBRIHNVDWKD WPBEBRHWD QW EHF
WKHLU PLIJUDWRU\ SDWWHUQV G @®&HP 5B RWHDRWH/G WWDMIXWH QWG ZDWHU G
7KHVH LQFOXGH PLJUDWRU\ VSHFHHGIGHPXBPWGYSHP QDY WSHFQEY LQFOXGHG
DV UHG OLVWHG 9XOQHUDEOH (QCeMQBNUIKBG N$RBAILNLBPNEOMHFWHG E\ &,7
WKRVH WKDW DUH GHSHQGHQW RQ WKH ULYHU ZDWHU V\VWHP

$OWKRXJK 3ROKHPXV HW DO QG W XQYWKHG6 RD&PRQYO,V ODQGYV DUFKLSHC
DTXDWLF LQVHFWV DQG FRPSLOE S LMWHOHK® ¥V H\QK WEW HIH SR BWDV RI WKH 6
,VODQGV $QDO\VLV RI 5LFKQHVV WEGKPLYWY D@®DFKWRHDNWHUDWXUH UHJ
VSHFLILF OLIH F\FOHV DQG EUMHGBLPRV\WGD KO B LLQJ VKOHE 16 RORPRQ ,VODQC
7KHUHIRUH GXH WR OLPLWHGHGFEHQWLIRXN XWDHDQGWIUIHPUMW LV RQO\ SDUV
NQRZOHGJH UHJDUGLQJ WKH H[WB @W \RL YLIPVE DHFW ¥ DN KDWY H :R«Q WHUUHVWULI

761 (QGHPLF $TXDWLF ,QVHFW 6SHFLHV

*XDGDOFDQDO LV ULFK LQ D T XIDKMLPRX V. QAX-UFYWM \GIIGY RD QLW YV GDRQGV LQ 6 RORP
,VODQGV IRU DTXDWLF LQVHF®@V LQQPOXGL QB DQMB OR¥WWLRKLFK ZHUH LG
75+'3 VWXG\ DUHD 7KHVH IRXU VRVD® WKRIQRDB UH SUHBXBHWHG6 XUYH\V ZHUF
FDUULHG RXW EHWZHHQ DQG H[ RKWHKHWDEQOHI®E HQRUW VKRZV VDPSOL
UHVXOWV IURP 3ROKHPXV HW D\ REV H UYDH®EW WKHQMVHBEWHDP ZHUH DGGH:
WDEOH

$PRQJ WKH DTXDWLF LQVHFW V SHWRHHMN KRWMWWKB B6MKEX Bl UEBSXIWY + VSHFLHV RI
*XDGDOFDQDO RI ZKLFK DUH HQUBPIOFGD FODRWGY RREZKEBRR DUH HQGHPLF
*XDGDOFDQDO

$PRQJ WKH DTXDWLF LQVHFW VSBRODWRI WKHBJIRXHRAUGHDQ@G GDPVHOIOLH
VSHFLHV RFFXU RQ *XDGDOFDQIHOH QG AIER D\ RR ZK LFKORPRQ ,VODQGV D!
VSHFLHV RI ZKLFK DUH HQGHPLF WR *XDGDOFDQDO

$PRQJ WKH DTXDWLF LQVHFW V SRBOHRSWHWXKHEHXBVDOBEHU & SHFLHV RFFX
*XDGDOFDQDO VSHFLHV Rl ZKLF&RIPR@ QGEPQEW FDRBY ¥ SHFLHV RI ZKLF
HQGHPLF WR *XDGDOFDQDO

7KLV ULFKQHVV LQ DTXDWLF LQW KEFKD WHHQH G E\LURIULBDDURPWLYLWLHV ZK
WR VWUHDP GHJUDGDWLRQ RRPWUXHAMWLRQOL@G V/IROWDWLRQVB FUHDWHYV |
WKH FDQRS\ OHDGLQJ WR DQ LQMMXUMNWH RK L\FW UD{IDHPFWN PISBIEIIDNVDW UHTXL UK
PDQ\ DTXDWLF VSHFLHV 2LO SDOP \§QD QMU WFR QT XDOWLEFE SRVHFWV GXH W
ZDWHU FRQWDLQLQJ RI IHUWLDOHUWIDQ@ SB¥WLFLBHMV)EQQ FDXVH VLOW
LQWURGXFH FKHPLFDOV WR WKH VWUHDPV

762 ,QYDVLYH $TXDWLF 6SHFLHV

7ZR PDMRU LQYDVLYH DTXDWLF \8% B F 2HW RERJWDRPAELLVT PHR WWIDAELF XV D QG
PRVTXLWR ILVK *DPEXVLD KROEURRMNHU F\WQ LEH WRMHOREZBW UHDFKHV RI
*XDGDOFDQDO ULYHUV 2 PRVVDPEDPXVEALXV5UMHABUGHGJIHW *ROGHU $V VR

DQG LQ D ELOODERQJ QHDQJIJMKKH7 V@R SALIQIOWDWWMN GA X B 1+ & * 7KH VS|
ZDV QRW REVHUYHG GXULQJ WKH LWMVLYKHWHOQFH ZWKRKRQILUPHG E\ LQWH
ZLWK ORFDO ILVKHUPHQ DQG E\QREW KH YUDWQRYWHPDRE GXUL
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7KH G\QDPLFV Rl WKHVH WZR LQYBIGLWR E8HFRE . @ WHKHEHQQ® 1JDOLPELX !
GXH WR GRPLQDQW UKHRSKLOLRZFPWEGLW2LAG W RDVKWH ARREZQIXOVH LQ D VKF
WLPH 7LODSLD LV GHILQLWH®\ QKRR HKY SHF LARQ O GWDISR\HVG IRX QG LQ WKH P
7LQD 5LYHU 7KLV (6,$ FRQV LGIHIUY QWRVD \W ROKRLQL MS WKIHHXSBSHU 7LQD 5LYH!
DQG ZLOO QRW KDYH FRQVHTXHHQU\HMVR Q7 @ R ADSH FLLVHKY BUIRVG IDYOUH D G\ EHH Q
WKH OHQWLF HQYLURQPHQW RI \@KHNHIDW\ LB BIGX KDLW QR WR UQAMID GHG PLGGOH
7LQD 5LYHU

763 (QGHPLFLW\ DQG ,8&1 6 WDWXYV

7KH HQGHPLFLW\ UDWH RI IUHVKDODWQKBY IKVK EQHRORNRKPHG WR EH ORZ F
WR RWKHU WD[D OLNH DTXDWLF LQVHFOWKRXRBKUBHKNMQNMWGHWDLOHG VWX
UHYHDOHG D OHYHO Rl IUHVKZDWHRORFKQHYG®DRIGAP WRDWKHADYV QRW SU
DSSUHFLDWHG .HLWK HW DO

$FFRUGLQJ WR 3ROKHPXV HW DO

LOWHUHVWLQJO\ DOWKRXJRRWBDEKKAD WEGHRVKHA\WRY KERAVK 1HZ *XLQ!
DQG )LML ZKLFK EUDFNHW WKH 60QRADIQEBQ HYWEHBIHF ZHOQH QR RU VSHFLH
IUHVKZDWHU ILVKHV SUHYLRXVQFKHEROGHRER IQRB WHBH6D @\ XQHTXLYRF
GLVFRYHUHG GXULQJ WKH SUHV HG@WLV X YSHRWV LIEEQ WKWX KK VWHD IHZ VLF
JRELHVY FROOHFWHG PD\ SURYH WR EH UHJLRQDOO\ HQGHPLF

,Q FRQWUDVW WKH DTXDWLF GQE\HFMQ E IHRWEH B VFUHSHHMHQRINWWHQ FRQILQH
VLQJOH LVODQGV ZLWK DQ HQGBPISHQO WM RQ WHWHR WD[D DQG VSHFLH'
VFLHQFH

JLVK VXUYH\V RQ 7THWHSDUH ,V OHIN LW I/ G Qo RVRIYWLR) F H VKRZ WKDW P

VSHFLHV KDYH D ZLGH JHRJUD SKIQF W@ HG L@ GRJ BV LIRF DUDHDI H7 KR XJ K R
ILVK IDXQD LV HLWKHU UHYV WUUWF MG MRI R/KYW OHORPWQRYIODNOQRZQ IURP 6RO
,VODQGYV SHIJIDUGLQJ WKHEGGBGWANBHE L HW H HKUH GHG\HFQUMLLILH G

7KH 7LQD 5LYHU DQG RWKHU * XHD@\DWR QB UIQ WHWKHDVYB PBILND QJH RI VSHI
IHZ UHVWULFWHG UDQJH VSHFLHWM VIPDSHREIREQ®YV L@ WHERR/GRQ 6LF\RSWHU
/IHQWLSHV (QGHPLFLW\ DW WKH 7008V HODCLFPHIUX XWHUNWBHGLYHQ WKH D
PHQWLRQHG VFLHQWLILF UHVXOWYV

YRU DOO UHFRUGHG VSHFLHV HRMW RPQPHUQVRULYRY BIYIDOXDWHG XQNG
QDWLYH YXOQHUDEOH RU QH D UGW KIWHKD WHHFH.GI VRKID GIGPHH® URX QG LQ WKF
7LQD 1JDOLPELX 5LYHU V\VWHP ©ORFFHR VG HFL MR IDRF DO IFRPPXQLWLHV DQ
EHHQ LGHQWLILHG DV VXFK LQ 7DEOH

7.7 ),6+(5,(6 ,1 7#($ 1*$/,0%,8,9(5

$ORQJ WKH ULYHU ILVKLQJ DMWDDOW. KVYYHNHE VWPRULRKY D7 KH UHPRWH D
XSVWUHDP RI WKH GDP ORFDWLRQ DO\ | LID/KE ® YGI\UR @ SOOMVILF XODU RFFDV
GLIILFXOW DFFHVV )XUWKHU @RHDMDBRPJ VQKHQREREHWHGQD 5LYHU DQG
1JDOLPELX 5LYHU VXEVLVWHQNHDIEWKYQW\LVSDDFRQWHGXRXWKHU E\ DGXOV
XVLQJ PDLQO\ VQRUNHOOLQJ D PGLQSWIY LHZKLQUWK DBFPUORILVKHUPHQ IL
DFWLYLWLHV KDYH LQFUHDVHG DIWLR QU RIZVBK RILIKX®PD (RSRBXQJHU SHRSOH
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WKH ILHOG VXUYH\ FRQGXFWHG @ HYK+EURKRWX FD WMAKKRUP VSHFLPHQV RI
FRQVLGHUDEOH VL]HV PXOOHWFD@GKWRENWKXE N\MBIHDRELH V

7KH VKRUH DORQJ WKH PRXWK RIDWKHU L HRXIPELXKG LYWKLIQM ORFDWLRQ GX
FRQFHQWUDWLRQ RI DGXOW D@V WISH FLQL\O H QMMKURQ & LIQMRHWKH ORZHU UL
ILVKHUPHQ IURP .RPSRUR DQG RWKHZRERRYWD® YWIGHOBBMWK Rl WKH ULYHU
ERWK GD\WLPH DQG QLJKW WLPH UHERWKRHU FRWD O XEVKNVQWH QARH.QJ FDQRH JL
DQG PRVTXLWR VHLQH QHWV $FWRAMLID L QWRHIWLY KHZHPE QDWKIDQJOH ILVKHUP
HDUQ 6 %' E\ VHOOLQJ WKH ADWHK D KREYHOLWDWDHHGDIUQG VHOO IRU 6'%
7KH FDWFK ZLWK WHVW LK/ KHQJ OLQHWKLYHYHUWPKQXWHY ZDV PHQWLRC
DQG HYHQ KLJKHU ZLWK ~PHVK JLOO QHWYV

$W D PRQWKO\ IUHTXHQF\ ZKHQ 100N WIRHR G DOE. §X R IPBHAIM\ WKH ILVKHUYV
PDVVLYH PLIJUDWLRQV RI MXY KB LOH HLY K, ¢ @QWH UL WIQHDRP WHDFK LQFUHE
KDYH EHHQ REVHUYHG GXULQJ WKIKY H GHILH R GFL JUIDMVR QURPODUJH VSHFL
PDULQH IRUPV DQG HHOV UHD F KLG) L @ DWKXUX ®/S H D UH VK W W

7.8 71$5,9(5833(5&$7&+0(17$&5,7,&%$1U$785%/
+$%,7$7

7KLV VXE VHFWLRQ GLVFXVVHWMNKH VVILIXIL 13 EDKQEF HF RW PKARH QW VROHO\ RQ
HFRORJ\ EDVLVY VLQFH LW LV WKRWDMNIKDXMSYWIHEBEHR PRBERMHG GXH WR WKF
+RZHYHU WKH XSSHU 7LQD 5LYHBSFRDUMAKPW QYWHUVHDVOMIR. DQ KDELWDW VLC
E\ D VLIQLILFDQW DUHD RI 0RQWWDRIHWIRRMH VY BIR@® KLIWKSHHDNY RI *XDGDC

781 &ULWLFDO +DELWDW
$V GHILQHG E\ :RUOG %DQN 3HUIRRGDRHHVEWD QBRQRVEUYDWLRQ DQG 6 XV

ODQDJHPHQW RI /LYLQJ 1DWXUD CE I5VIV\R X UFF B 3CFUHLDW. FDLOVIKIKLJK ELRGLYH
LQFOXGLQJ

L KDELWDW RI VLIJQLILFDQW (LPGRQWDWDHG MRG KU UQEIDHROM UH G
,8&1 FODVVLILFDWLRQ

LL KDELWDW RI VLIJQLILFD QWGP B UMIQFH FVMRH B QUIHPILF DSHFLH V

LLL KDELWDW VXSSRUWLQJ JQREDOMWLRYVLJRLIPEDQIMWRBQREHFLHYV
FRQJUHJDWLQJ VSHFLHV

LY KLJKO\ WKUHDWHQHG DQG RIRMQLTXH HFRV\VWHPV DQG

Y DUHDV DVVRFLDWHG ZLWK NW\ HYROXWLRQDU\ SURFHVVH

8QOLNH WKH IRUHVWYV LQ WKH XBISHHUUFIDWAKPH@RH WERRW PGIBW WKH FULWI
GHILQLWLRQ ,W GRHV QRW VKHICHWH I/ H B GDIEIGIH HRG IILLWHC WSHHFLHV IRU GH I
$OWKRXJK DOO ILVKHV DUH PL.ILYB W RUWDWHKPHQW KIHY KHYDLY 6 RORPRQ ,VOI
VKRZ KRPLQJ EHKDYLRXU PHDQLRORKIW MYY HQYLIOY VUPMWKIFU WKDQ MXV W
VWUHDP DQG GR QRW GHSHQG RRSBRUDWWLFXODU ULYHU IRU

7KH XSSHU 7LQD 5LYHU DOVR QGRWVR@RIL WR WHWS WKW WRIIHQGHPLF RU UD
UHVWULFWHG LQVHFW VSHFLHPPSD WE&HRIW RX$V (W KD RUZIHQY W KH OLWHUD WX
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LGHQWLILHG HQGHPLF LQVHFW YI®MAULHWGKDY H DHDWHRQE\MH HQ DAQXPEHU RI RW
FDWFKPHQWY ZLWKLQ *XDGDOFIDQMHD DXV FEFEP RRWKM L\VGWMXRBEN WKH DUHD RI
WKH 3URMHFW 3ROKHPXV{V DFFRX@GW ®RRPRKH, FORIHRIDOSOWLF LQVHFWYV
WKDW FDWFKPHQW VSHFLILF LIXSBOAWWY R\l WKHKDBYRMHEWUWUMSDFWY RQ VSH
SRSXODWLRQV

782 9DOXH 21 7KH 8SSHU 7LQD 5LYHU &DWFKPHQW

7821 PSRUWDQW LQ )LVK /LIH &\FOH

7KH XSSHU 7LQD 5LYHU DQG LW\ WQWEXSIDAQ HYJ) DDWHR X0Q & LIRUL PRVW DPSKLC
VSHFLHV DQG D UHDULQJ PDWKDWQEL ORFEPXW.RGHRUHAD Q@@XH ODUJHO\ WR
ZDWHU TXDOLW\ WKH ULFKQH VM LIQUKD ELQ\® YRR G (D W)L E R\MDWKV\ ,Q DGGL\
RI ULYHUV ZLWKLQ WKH FDWF KRHQMY DAORO R KW ORWH B DQ V KDELILFDQW QXPEH L
+RZHYHU WKH OHQJWK RI ULYRKFHQWWKHQRW D SDFWRFDMKDW LQFUHDVH'
RU IHUWLOLW\ VLQFH WKHVH QBIRW R D0 @ UMQGHMPNILRLRMFGH QWD OO\ 6 RPH H
VLIQDOV WULJJHU ILVK WR PLUHD WG QR V SFO ZWQKBIQGH@UKMVK RI WKH ULYHU

7KH DEVHQFH RI KXPDQ VHWWOHBMBW RN WFKH KGEHUOXVIRQDBBORZV ILVK WR
ZLWKRXW VLJQLILFDQW KDUYH\DWRS W WDX¥XWH | RIUKHY /DVGB W YB OXH WR WKH
FDWFKPHQW VLQFH OHDI GHWUXKWWYV SORYH®N QXV8UIDHDMOQ WR WKH ULYH L
DGGLWLRQ WKH ORFDO WRSRJEDS®YVZERRKOLWAD SLEKDS}EDENWOO R[\JHQDWH
WKH FDWFKPHQW DWWUDFWV |ILYKD G KHQID VRXID GV 1D OR-QUDW/EKK H LQD 5LYHU
LPSRUWDQW HQYLURQPHQWDO FKHIMXNVEHFWHIG RIJEBMQROQ WDQ\ 7LQD 5LY
WULEXWDULHV RULJLQDWH DW RIWHY D\WEGR QV PRIVEH VEIHBQLQJ FRRO ZDWHU
VIVWHP )ODVK IORRGVY FDQ EH YHUR B\WRE KRHQWL G RMEMUXEEWLQJ ULFK QXW
VXSSRUW ELRPDVV SURGXFWLYLW\ IRQ@®BURPHGWRF RIQQMHFVWH. YMR WKH RFHD

W LV KRZHYHU LPSRUWDQW ZKHXXBRPYWDW. YR WK WDRXMKDW WKH PRXW
LV PRUH 3FULWLFDO" WR WKH) QOMKH RKSS0HU FRFIDIWFKRMQWKDKLY LV EHFDXVH V
PRXWK LV WKH XQLTXH HQWU\LYKHW?ZIKHQDDW WKHIDI/DRUOH MXYHQLOH VWI
OLYHV 'LVWXUEDQFHV DW WKH PR>XVKHRU WK KDFB DUHOWPEU DGYHUVH L
MXYHQLOHV WKDQ GLVWXUEDQFMWKHMWRLWKKM XSVWHRJKDFKHR/QRDGXOW ILVKI

7822 7LQD 5LYHU 8QLTXHQHVV

$VVHVVLQJ WKH YDOXH RI WKH X®/SHW URWE HU BH U LFX\@ K PHL@ FH OLWWOH
H[LVWV UHJDUGLQJ RWKHU ULY RRUFRPWDB K A HQK\H 72LQNK SZIKLHF B V8 ULRU WR WK
5LGJH PLQH GHYHORSPHQW &KRY BHLYRH B LF'MMWFEK®B QMIQDBEXWKSRQR ZHUH
VLPLODU WR WKH 7LQD 5LYHU FHOW RKPH\QWZ ZEH WiE H QWIHIFHG *ROGHU DQG
$VVRFLDWHV /LNHZLVH WKKDTGHWHSBHIQWEIRWE KPS HV RI ILVK - HC
%RVHWR %\ ORRNLQJ DW WRMWH WIIR RMWXH 5 LFIAWMKRHV K ELRGLYH UV
WR IROORZ WKH JHQHUDO WUH®DB Q QW X DUGIDMADLYH® \ DMK B WDWFKPHQW [

3ROKHPXV s 3ROKHPXVURSBRBINBXSURMHFIGE QRWHYV WKMW 3« WKHLU LPS
FRQILQHG WR WKH PLG DQG WH.QRLIQMD G XUMH® UKMWIRFDWAERPHQWY *LYHQ WKH VK
QDWXUH RI PDQ\ 6 RORPRQ ,VODQGNKEUDKDDS WEBRILQVSKLF®O GLYLGHV VHSDUD
WKH HQYLURQPHQWDO FKDQJHV FWKR XIK EQ) RF\ORQ H; GDPDWOF ZRXOG KDYH OLW
HITHFW RQ WKH DTXDWLF ELRWRXRIGDQRW H/Q UYBDMOB HRGBG @IHU DQ\ HQGHPLF VS
JOREDO VHQVH ~
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WKH OLPLWHG NQRZOHGJH RI LT™M\Q DL Y K YEH R & DWHRKPHMWWEGRHY QRW DSSHD L
UHSUHVHQW XQLTXH KDELWDW ZWWKWQ ORKIH R XB G DDIFWIKIBOWIKRH) 6 RXWK 3DF
FDWDGURPRXV DQG DQDGURPRXV PLYK GRKPDRMRRUHV HRYWHDLKOMHY DUH DEOH
FRORQL]H DQ\ ULYHU UDWKHUHWRDQ MXVW WKHLU QDWDO VW

1IRWZLWKVWDQGLQJ DOO RI WKMRIIGDKWHX K ¥ MVEFHR@GEB WHG RQ TXDOLWDW
WKDQ TXDQWLWDWLYH PHWKRGRORBXOW WRKBHMWIRURL QLW WHCH TXD QWLW\ R
7LQD 5LYHU V\VWHP LV DEOH WRRMWIRGXFB WFRPSMWVG BHWK UDO IDFWRUV
KDYLQJ D SRVLWLYH LQIOXHQBRGRF WLWK. \EL PR BEXDWD GFH DQG FRQWUL
XQLTXHQHVV RI WKH 7LQD 5LYHU LQFOXGLQJ

f WV ODUJH FDWFKPHQW DUHN X\XGLYIWMBEHW\IRUEKMFK L

f W LV DPRQJ WKH IHZ ULYHUV DW\D W KDUWM LWUHPRXKQMWRDLQ BBVO LQ DOWL)
WRSRJUDSK\ DOVR PDNHV WKH DARD QHNOW WHEBHE MW WX HEW R FKH V

f 7KH OHQJWK RI WKH ULYHU QHWRDNXBWR¥LEBELWDYWWURW FDWDGURI
DPSKLGURPRXV ILVKHVY HQDEOLO KX V8 R HWVKMMXNWYH ZLWKRX
7KH 7LQD 5LYHU LV DPRQJ WKH IIHZOUWKHW\H WHKDWXSRIWY NWKWHUHE\ PDNLQJ

GLVWLQFWLYH ULYHU LQ WHUBVWIFMVYV SK\VLFDO FKDUDFWHU

79 &1&/86,216 216+ $1$48%$7,419,5210(17

$OWKRXIK WKH XSSHU 7LQD 5LY ISR UWF\WWGWPHROWH SQDWKIB @ILIMH F\FOH RI YD
VSHFLHVY LW LV QRW D FULWLFDO UROH VLQFH

f JLVKHVY GR QRW VKRZ KRPLQJ EMXFMDROHNHDLOLA) F FACKFDQL]H DQ\ ULYHUYV
RQO\ WKHLU QDWDO VWUHDP

f 7KH PRXWK RI WKH 1JDOLPELXVERWHKHLOLPR FNFROUHLWRLFIDMK VSHFLHV IRXC
VA\VWHP WKDQ XSVWUHDP DUHDYHDWW WHKH RQOK R WXWH BHWZHHQ WKF
WKH RFHDQ WKDW DOO VSHFLHWH BRLOW PEWKHFURWY. YCHVKLR WRULHV

%DVHG RQ FXUUHQW NQRZOHGJH 7 WKH ZDYWHUD U B/ KH XSBHYUD OXHG DTXD)
KDELWDW EXW QRW FULWLFDO KDELWDW
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8.

8.1

8.1.1

62&,2 (&2120,&

®&,$/(19,5210(17

62&,2 &20081,7<

OHHWLQJ DW +LOO 7RS

% $6 (/,1(

3ULRU WR FRPPHQFLQJ WKH VRFLDDDNVKHYEF PHAQ WL O PHRBWZIONK % DKRPHD
PHPEHUV RI WKH 75+'3 32 WHDP DQCGRWMHHRWLY WRDWKHKPHHWLQJ ZDV WR
WKH (6,$ SURFHVV WR WKH & KUNMMI UWBYXDQFHMWHORI VEKIJHW WKHLU EOHYV

FRPPHQFLQJ

ILHOGZRUN

7DEOH OLVWV WKH SHUVRQV LQYROYHG LQ WKH PHHWLQJ
7DEOH  /LVW RI DWWHQGDQFH DW +LOO WRS PHHWLQJ

1DPH 7LWOH [ 1DPH 7LWOH

7LPXV 0DWWKH|Z & KLHI $OGLQ JRJIHU

0DKORQ 'DVL 7HPOHU -DSDQ RKDNX

.DSLQL 6 RVLPR &HLHI "HUHVD &KLHI

OLFKDHO OHNL &HLHI 5LVNL\ §RQJR

*LOEHUW $YDL (pGHU =LPLUL /DXQL

"DQLHO *DUXVL & KLHI 2VFDU %LOO\

$OIUHG ,0DOD gKLHT -RQDWKDQ %HKR &KLHI

$GDP 6LQJL (OGHU $UHVRQ 4DQGLOD

5H[ $WD I2& “DPHV NDSXWL

$OEHUW 5LQJR 3DVWRU .HGLPLHO /pXUL 3DV WR

+XGVRQ 6 ROR &K[LHT OLFKDHO[ /LWD Q\

7LPRWK\ 6 XLJL 3HWHU 5REN\ 3DUDPRXQW
&KLHI

5LFKDUG $QLVLH §KLHI ODKORQ 0DHQL &KLHI

ODVLRWK 5HUH 'DYLG 7DS[LWRD

3HWHU /DNDOH &KLHI -DEHWK /DWL

"RKODQ *LVL &KIHI &U\WWDO|)UHQGD

3HQXHO 3RUH &HLHI %HWKVD|[LGD 1HND

(QRFK ODUN &KLHT "RUFXV 3HVLQL

ODOFROP 5LQR (ULF *RUDS$DYD 75+'3 32

+LSR 6 XKDUD %UDOO\ 7DYDOLD 75+'3 32
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1DP 7L 1DP 7L

SEVXDK =DSDQLDK -XOLDQ ODNDID 75+'3 32
"LFNKDP .HVL "'DQLHO 8QD & KLHI
ODGUXVK :HOPDK (ULF "HQHXW (6, 7THDP
-XOLD -DFNLH Y)UHG 3DWLVRQ 6 LKR (6,% 7HD
/RYHO\Q +HPD

OLQXWHV RI WKH PHHWLQJ DUH HQ$Q®BHGEHSRYIWQH[ RI WK

812 6RFLDO $VVHVVPHQW OHWKRGYV

81.21 6 WDII ,QYROYHG

7KH 6 RFLDO VWXGLHV ZHUH OH @ FELRGRIDLWVGY ) W] ZBDVDDBFRPSDQLHG E\ D
1DWLRQDO H[SHUWV LQFOXGLQJ

f IDZUHQFH )RDQDYIYRWD 1DWLRQDXG@WD@WUDQGHULWDJH FRQV
f .HOOLQJWRQ 6LPHRQ 1DWLRQDO WBEWDOO DVVHVVPHQW DVVL

$GGLWLRQDO DVVLVWDQFH ZDV SURYLGHG E\ WKH IROORZLQJ

f 6KDURQ 7DEHD 3DUD DQ LQGLJHBRXYKIRPDERURPWHIGHDDY D SURMHFW &
/LDLVRQ $VVLVWDQW &/$ OV 7QEHDRVE BWRFLROBRQLVAGEISMK LQGHSHQC
NQRZOHGJH DERXW ORFDO SURWRSRIDWLRRVWRPLQYKO®DUHOBWRLRQV
UHVRXUFHV DQG WKH ORFDO MQM FRQMXQW O B\KWDIBIFROEWDBY WR ORF D
SURYLGHG WKH WHDP ZLWK ORFDQVIADBALIRQRMW. OOWJIXDJIH WU

f =LPUL /DRQL DQG 5H[ $WD 75 +DLRRIQAHVNRVPROLAMH &L/$V IURP %DKRPH
SURYLGHG OLDLVRQ ZLWK ORFRI® YBRRANY PRREPIQRWEHWNMQ W

f &RPPXQLW\ /LDLVRQ $VVLVWDQWQG&/KWIVREDRM ODODQJR

f $Q RIILFHU RI WKH *XDGDOFDQQW 3AKRYDYNLVWHBYHURPADQLVLQJ PHH!
GRZQVWUHDP FRPPXQLWLHYV

6HYHUDO REVHUYHUV DWWHQGHEKMLIQE D GH PPHNH WILARIYXGKQIQJ

f 5HDO &RXUFHOOHV DQ LQWHWQPMQARIQNY NKIHLLWY L QZEBRMMWHQGHG D W
f %UDOO\ 7DYDOLD WKH 75+'3 32LERPPXQLW\ /LDLVRQ 2|

f YUHG 3DWLVRQ ZKR DWWHQGH® QRUNV/KR SO ®DN DV RQUXKID 0DODQJR DU
8.1.22 'DWHV RI 6 XUYH\V

JLHOG VXUYH\V ZHUH FDUULHG RXMSWHRPPEH W XJXVW WR

8123 /RFDWLRQ RI 6 XUYH\V

7KH SURJUDP RI ILHOGZRUN ZDV WH'YDHOLRS H 8 (B XWOKNHD WaLBQ ZLWK 3URMHFW
SURMHFW &/$V DQG WKH HQYLURQPKHQWDPR DD/W WRVPRIQMH YWDPWH PRVW F
ILHOGZRUN HIIRUW RQ WKH LQGQYMWERREM PRPAXQLWHHWGGLNHHFWHG E\ WKH
GHYHORSPHQW RSWLRQV ZKLOHDRXBRFBUORDLOQQSWWPHWREB BURYLGHG E\
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FRPPXQLWLHYV DQG VWDNHKROGHUWD WFHON RUNHOUHWW GE\HDULRPFWHG E\ WKH
FROQVWUXFWLRQ RU RSHUDWLRQ

7DEOH VKRZV WKH H[WHQW MRIUWRFLDOLWELR QW HE Y L\WM IO ZVH D P
7DEOH 9LOODJH ILHOGZRUN VFKHGXOH DQG ORFDWLRQV
"DWH &RUH 9H[ 7DUJHW KDPOHWV VV *URXSLQJ[ :DUG
6HS ODUDYD ODUDYD O9DWXS®BRBERFPHDNH &6BPODQJR
1JRQJIRWL
6HS +DLPDQH 9XUDPDOL +D[|PEDRPHPRURKXWXOD QJR
.DWLKDQD
6HS 7LQD 7LQD 9DOHEHEADKRE®HBD|HEDULINOD QJ R
9DOHPDRWD 7DKXUDVD
6HS $QWLRFK $QWLRFK 9DQHVDOD .RPHWRDQJR YDKRPHD
6HS 6 HQJH 6HQJH .RURSD| &KRUR 0D O DKDIIRRAHD
XSVWUHDP
6HS 3DFKXNL +DEXVL 3DFKXNL 9BUDDRINIDDQJR%DKRPH
6HS 21ILFH YLHOGZRUN WHDP DVVLVWDQWYV
6HS 9HUDNKML ODQJDNLNL OHUDNXML QJR % DKRPHD
6HS 1DPRSLUOD 1IDPRSLOD .RP¥IH®R PHDOH N RFXOD QP R
9DWXQDGL
6HS ODWDUKNDODQJR ODWDUXND %DKRPHD ODODQJR
0,
$GR % HODKD FRPPXQLWLHYV
6HS 9HUD D|@®GHID D QGH 9[HAUDW WD E L) V "HVW *KDREDWD
1LXPDKDWD
TRURKXWH RURKXWX  VHWWOHUV
6HS 5DYX |5DYX DUHD KDPOHWVKDRPRWDWDVW *KDR[EDWD
SODLQV FRPPXQLWLHVGRZQVWUHDP
6HS 9HUDNDEHNDEQHU FRPPXQ I V8HANW O HQRZHUN * KD RED WD
URDGVLGH
*
KDREDWD SODLQV AR HHvw kpREDWD
20G 6 HOEZ\Q GRZQVWUHDP
6HS +RQLDUD 7HDP ZRUNVKRS ZLWK DNVVLVWDQW)\
SURMHFW WHDP
6HS | +RQLDUD| ,QVWLWXWLRQDO VW| *RYHUQPH
DQG Q
JRYHUQPH
RUJDQLVI
3DJH RI



8.1.24 &RPPXQLW\ DQG 6 WDNHKROGHU 3DUWLFLSDWLRQ

,QWHUQDWLRQDO (6,$ SUDFWLERALSPLVEIHRIL @M% VR\HHFEW BDHWWHG SHUVRQV
RWKHU VWDNHKROGHUV LQ WKB 50Q DMXH. @R RI DO SLUPFENDHF FWD \D\OHV VPH QW S U
SDUWLFLSDWLRQ SURYLGHV WXGDRRSRUMWEQGWI VR H \SWRWH MR OHDUQ GLUH
ORFDO VRFLDO FRQGLWLRQV LADAXHRI DRRH) JDIRF BOLBWRODOH DQG FRPPXQL
DOVR SURYLGHV WKH RSSRUWXQ LWL HRU VBRI KSIO$ D&B SFRBPRGRV DOV WKDW
DIIHFW WKHLU SUHVHQW DQG IXWRQELWRRIDO & RGVKERIRPLRQ DQG RWKHU
HQJDJLQJ SHRSOH DUH WKHUHI®RWKHQRDEDOYWDQIHWLRWB GURMHFW UD W
NH\ GHFLVLRQV KDYH EHHQ PDGH

& XUUHQW JRRG LQWHUQD WL R Q [DOW WHESWWWUW B UDRAWHL EH \RQ,G VLPSO\ SURYL
LQIRUPDWLRQ 5DWKHU *,,3 UHTWIRJBW WHARR % DS DAWVD@HRUXKLSY DQG HPSRZF
DQG FRPPXQLWLHV WR HQDEOH WXHPWROH HY WIRDSQQJ GO DHOMRSPHQWYV W
WKHLU RZQ QJHKHH®W LV D FRQVLGHUDEOH ER®\ RA KAIHWYHIUSMWIWHF RDKRR Q L
GHYHORSPHQW SURMHFWYV HVSSBVLBOOWEFYXDWRUDEOWKRRX VXFK DV W
RIIHUHG E\ 3DUWLFLSDWRU\ /HD DQHQUQFQE B\FIMWLIRQ X3V/8G LQ GHYHORSLQJ
IRU SURMHFW DQG SURJUDPPH LOIBHQWWLY IPFHIQML RIDQ G @ B HQHBH QWD WLRQ

7KH 75+'3 32 ZKLFK LV HPEHGGHG ZH@W® LRUOD@GL(HIBY DQG FRPSDUDWLYHO
UHVRXUFHG RUJDQL]DWLRQ ZLWHK DR+HISI2LKDW BDO@DWS DG LPSOHPHQ\
DQ RQJRLQJ SURJUDP RI VWD N HKR®IGHD RIXR/P P XDIGHU BIQGDLIHPHQW 7KH S
KDV LQFOXGHG DPRQJ RWKHU WKLQJV

f DZDUHQHVYV UDLVLQJ DFWLYHLWLIM\HGLRKOWG LKXID QRIHOD EQNRUPDWLRQ GL)Y

f WKH FUHDWLRQ RI DSSURSULDDM}MG IRHIRWLRWIGRY FX§NQRGLQJ IRUPXOD W
DJUHHPHQWYV IRU WKH SURMHFWLL®Y KQ® HUNVWIODRIGL QRHPIRWRBBQ WKH 75
DQG FXVWRPDU\ ODQG RZQHUV DRQGUWKRHQWHRGMKH DFGTXOLY LWLRQ RI
/IDQG ZLWK WKH ILYH ODQGRZQLQJ WULEHYV

f HVWDEOLVKPHQW RI D QHWZR UNVRIGWOLDLYHR® DRAPRINLQWY WR DLG FR
EHWZHHQ YLOODJHUVY DQG WKH SURMHFW RIILFH

f SXEOLF PHHWLQJV FROQIHUHQFKRSVSDDQGF VPDWRUJURASNW QG LQGLY
GLVFEXVVLRQV

f VWXG\ WRXUV WR K\GURSRZHWKH BOIFWLIHFY HOVHZKHUH LQ

2QJRLQJ FRQVXOWDWLRQ DFWLYBLWLHWB 2 K®EOUHIPEHIOMWO G HESRVUKWHWHG LQ SURMH
QHZVOHWWHUY PHGLD UHOHDVNVYWBQGVRG WWHQIU R MHARWFRHPE

8.1.25 OHWKRGYV

* 3 UHFRJQLVHV WKDW FRPPXQLWALBQ® MMDMNHKRYGHUDSDYMR (6,3 DQG P
SURIHVVLRQDO RUJDQLVDWLRQNO $XNKR PV WKRQ QRW UREDFWRGVVHVVPHQW
VWUHVV WKDW WKH RXWFRPH VLR QRPRCRXCIGN DM LREG BDSRUFWSBW. QWR WKH
GHVLJQ DQG LQWR WKH DVVHVVRHRY PO® PRORWERWLE@LVRIINRFLDO DQG R
LPSDFWV

6HH D UHFHQW GHVFULSWLRXY HRH Q@D QIGKROWKEHU 75Q®Y3R E\ 5RXJKDQ D
KWWS 72zZZ VWDNHKROGHUIRUXP REUHWY RROWUHOEWULR®BWHY S8 VLGV GD\ ZDWHU
ZDV WH WKH WLQD ULYHU H[SHUWIKQFBUS\WRZHUW RR®\ WK

7KH LOQOWHUQDWLRQDO SURIHVWHMPHD WRSVRIRMHY YPEDPWWWWHH ZZZ LDLD RUJ

3DJH R



7KH 75+'3 (6,%$ ZRUN LWVHOI ZD\G\VI50{& LLIRSOOPN GWMNGIWR DFKLHYH DFWLY
SDUWLFLSDWLRQ E\ SURMHFW BDBFW/GGHREPHGREYV WWHRDP UHVLGHQW)
VWDNHKROGHUV SURMHFW SO DHFRXQLF DIDQGSHEYRORQWWQWRI® $DUWLFLSD)
ZRUNVKRS SURFHVV FRPELQHG ZHWY DDFGi GNR HB AWHRIEEQWMHYDWLRQ ZLWK OF
FRPPXQLWLHV ZDV FKRVHQ WR HR@DPEQB DEWHYB FSDLRQL EHSDAMMIHQ WKH DV YV
WHDP DQG WKH VWDNHKROGHUYV E A RR ZG HQV VKV GIHWH RIXSWAIRIH B WKH (6 ,$

3ULRU WR FRQGXFWLQJ ILHOGDYWKRHWYG LORRUPDWIRRQ/ ADNVDNHKROGHUV LQ
0(&'0 0+06 *XDGDOFDQDO 3URYLQ&HM® RVIPAHFEQ®XVRKWWPDWLRQ ZDV REW
IURP SHUVRQDO FRPPXQLFDWLRQV RZDMX WWKBIN HKRRGHAHNV FREWXOWHG GXUI
FRXUVH RI WKH DVVLJQPHQW LQF OG H&0WK M XD5GDDBR2QDE&3URYLQFLDO
21ILFH 1DWLRQDO &HQVXV 21ILFRQRWKKNDQWQWBQGDMWLRARBI$YV DQG
HQYLURQPHQWDO H[SHUWV ZRUN LW DR@ VOKHWR WKH SXRMHFW ORFDWLRQ |
ZHUH GLVFXVVHG ZLWK WKH 75+'3 (BQDDGE LWV X&N\S WHTOWMALQJ WR WKH 3 UF
GLVFXVVHG ZLWK WKH 0(&'0 DQG *XHDISMWK LY U RHMRMUBFGLVFXVVHG ZLWK
0+06 2WKHU UHOHYDQW WRSLFVERQBLWF X\KDIWLRQJVXAKHGLVFXVVHG ZLWHKk
LQWHUQDWLRQDO FRQVXOWDQWYVDHQDBYH 8 ROVWWR WRUHD G R DIGIF W

$ NH\ RXWSXW RI WKH SODQQLQIJKW@E®ROH MY WKEHURUJOQOPIHFZRUNVKRSV 7K
VEFKHGXOH WRRN LQWR FRQVLGHDD WILRDEW KH FDWP ROKBIW RIFIWMDLOHY WXGLHYV W
SURMHFW DUHD DQG WKH LPSDEWLR\ ZHD VEORIW RRQ WRKHAHWRKHG XOH NH\ IR
ZHUH LGHQWLILHG DV RSWLPXP CREDNWKRQV DRAUGFIRGEXWR ULRDFH LQWHUYLH:
ZDV UHFRJQL]J]HG WKDW LW ZRROOW ERUG VKRSV OWOWRDFRWAYG HYHU\ YLOODJ
SURMHFW DUHD

7KH VRFLDO UHVHDUFK ILHOGZREWD UQ ™SULARDAJ\ GBEWBDVIRMRWKH VRFLDO SUF
WKH DVVHVVPHQW RI LPSDFWV $ODVFHRBHUWHQ Wi WHKHBHPVAFULD LOQYROYHG LQ
GHWDLOHG SODQQLQJ RI WKH ILFHVOIGZAR BN FSHURKBONF DONGVVYWWHG E\ 75+'3 37
SURMHFW RIILFHUV DQG &/$V KHWRBILQDSRW AW W IRU FIRQIWDWVW D QG ORJLVWLF
ZLWKLQ WKH VWXG\ FRPPXQLWLHYV

7KH VRFLDO VFRSH IRU WKH DVV M\KWPWW WG \DW HUPHFRILBIKGIEUHQFH 725 F

f WKH DERYH JHRJUDSKLFDO DUHDV DQG ZLWKLQ WKHP WKH
X 7HKD VSHDNLQJ FXVWRPDU\ ODQGRZ@L @HDEMUSHQWEHURS SXEOLF
NLQVKLS JURXSV ZRPHQ DQG \RXWK
X 7KH VHWWOHU UHVLGHQWVQWKIRP HWO VSHKSIWH RQLIXROWOFD QDO E)
ORFDOO\ DV "JXHVWV Rl WKH ODQGRZQHUV
XVHUV RI WKH 7LQD 5LYHU LQ JHQHUDO

RWKHU VWDNHKROGHUV LQFOXGZKQR G RVQRR\P DHU OORERZQHWLGH ZLWKLC
DUHD DQG HQYLURQPHQWDO DQG FRPPXQLW\ 1*2V

7R HQVXUH WKDW WKH YDULRXQ VWWHE N/RIR DIG UK \F R/ YSHEFH 3. HEG WKH ILHOGZRI
LQYHVWLIDWLRQV WKH 7LQD 5LYHGH® WEWRHRWUDDHWBDADRUG]RQHY EDVH
SURSRVHG SURMHEW HDFK XDWK DWBLEHHUQ OMVWHWDRVHE DV IROORZV

$Q\ FRPPXQLWLHY ORFDWHG LQDWRKMKDMUHNFW WKSHD W QM UHTXLUHG
FRQVWUXFWLRQ DQG RSHUDWLRQURIMWKIHVBHBSRVHGKEDBUDNMHR WXQQ!
SRZHUKRXVH DV ZHOO DV DQ\ ERWHIRY DUHD VDUGW BWEQ HRUH $UHD
DQ\ FRPPXQLWLHY ORFDWHG LQ WKIRDGPBYW®&HNUD®YW ANWWHRY OLQH F
, QIUDVWUXFWXUH &RUULGRU QRHVRERXQLWAHOYWRULHB VLG AVKLY DUHI
8SVWUHDP $UHD DERYH WKH UHVHUYRLU

3DJH R



7KH SHRSOH DQG FRPPXQLWLHNMBOWNB BB\WKEQIANLO@ WKH ULYHU ZDW
YROXPH RU DYDLODELOLW\ GRGHQ@QDWKRQFRQWWHXAETURQ/ RKHPH *GRZC
Rl WKH SRZHU VWDWLRQ VLWH G7RNVVWKUHHDRZQVWIHI\DIRI GDWHB :LWKLQ
JURXS WKH 6HQJH &RPPXQLW\ D UHD RAWKHHV WL @/&RDWHKM OQORHBPWHE®SDFW $U

7KH SHRSOH DQG FRPPXQLWLHW BWMIKOE\WHR GHIIPDOLWWIORQ@QY WR DQG XV
HI[LVWLQJ RU QHZ DFFHVYV URDG ¥VRDQIGGRUEXW FKRLBQHOQQW ORFDW
WKH 'LUHFW ,PSDFW $UHD 7KHV H U UMDH  DHWHVEHNIENDPOUMH G UH D

7KH SHRSOH DQG FRPPXQLWLHYV ZKIRS XWIH RUWVKWRHOBRRGHDNQG UHVRXUF
SURMHFW DUHD DQG GRZQVWUHDWH \ELXGH GR) O\WRW QHBE VIVDOILEGELX 5LYH
7KHVH ZHUH GHVLIJQDWHG DV EHORWJ$SQBDVR 8KH :LGHU ,PS

7KHVH YDULRXV JURXSLQJV DUHWKHWKNIFRCPEKQDWLM WHIHR ZUDSKLFDO GLV

WKH & RUH $UHD

*URXSV WR ERXORY D RY ® EFHVNHWR/ FDEYHOLKRRGV DQC

XSVWUHDP RI WKH SURSRVHG GDFUHMHID EH \RKHD FRWONQWKXB®LRQ ZRUNIRUF
JURXSV FRXOG EHQHILW IURP HP SR\ RUWNWORWIFRQWXNDEQIL BRQVWUXFWLRQ
RSHUDWLRQ RI WKH VFKHPH

8VLQJ WKLV FODVVLILFDWLRQ LWKHID¥IKORIDWKM B DRIGHKHREXAOHBYVYRMHFW LPSDF
LGHQWLILHG DV VKRZQ LQ 7DEOH

7DEOH &ODVVLILFDWLRQ RI 7QWY E\DN\FKiFPQYWDDOHSWWROHHFENW DIIHFW
,PSDFW DUH & XVWRPDU\ ODQGRZQLQJ F 1RQ FXVWRPOU\
FRPPXQLWLH\V

"LUHFW ,PSDF W |$ILRHIH

',$ DQG 8SVWUHDP

$UHD

6 HWWOHPHQWV

"RZQVWUHDP $UHQ %DKRPHD GLVWULFW +RURKXWX

6 HWWOHPHQWV 1HZ %LUDR
6HQJH &RPPXQLW\ SUR[LPDWH WR WKH UHGXF|HG
IORZ UHDFK
& KRUR .RURSD 6HQJH

0,

2WKHU % DKRPHD +332/ YLOODJH
+DEXVL 3DFKXNL 1DPRSLOD |RPXUHR 9DWXQOGL
7DKDXUDVD 7LQD 9DOHEHEH 9XUDPDOL
+DLPDQH 9DOHEDULNL +RURKXWX
,Q *KDREDWD DUHD SODLQV
3RSROR 20G 6HOZ\Q 1JDOLPHUD
6 HODJKRJKRUR 3RNDVRX 6LURLJKD .DGDYX
5DYX DUHD YLOODJHV RQ 7HQDNDUR 5RDG DQG

3DJH R



,PSDFW DUH & XVWRPDU\ ODQGRZQLQJ H 1RQ FXVWRPDQU\
FRPPXQLWLH|V

ULYHUVLGH URDG WR 7THWHUH | EHWZHHQ PDLQ URDG DQG
WKH PRXWK RI 1JDOLPELX 5LYHU

,QIUDVWUXFWXUMPKRPHD 'LVWULFW
VHWWOHPHQWYV

ODQJDNLNL 9HUDNXML 3DFKXN 9 HILOUNDYEDL MIVEHID 1DPDQX
9HUDIDQGH *UDVV\ DUHD

LGHU ,PSDFW $URDODODQJR GLVWULFW
3 VHWWOHPF%\%\]{’PXQLWLHV RI ODODQJR DUKHD DQG %HODKD QUHD

7KH VRFLDO VWXGLHV LQ WKH MRRARPXRQWRANMQOBRQVLVWHG RI

f

f

6 WUXFWXUHG FRPPXQLW\ ZRUNWKRGM GRIVWIRBA QR FRIOGHEODJIJH DUHD
ORFDO ZD\ Rl OLIH VRFLDO RAH\WWOPHIRQ WKHVRRWEHM DQG OLYHOLKk
YLHZV RQ SRWHQWLDO SURMHF WXUKS\D PARY H WIKFHK RHHHWILU@DIO ERARV R F LD WH
7KH PHHWLQJV W\SLFDOO\ WRRNQGSIROR[REE ®HOVWEREDW® IRUPDW 'LV
ZHUH FRQGXFWHG LQ 6 RORPRQ ,VRODGY\ 310G WMKH DIRF REG ADMGLIHQRXV
7HKD DQG ZHUH DLGHG E\ WK XW HSRL QWHEHVIRWPDWLAVH LPDJHU\ DC
GLDJUDPV :KHUH QHFHVVDU\ DGGWKHR R R [\SPOHMHN ER® SRQHQWV [
RSHUDWLRQ DV NQRZQ DW WKHHVWRHD PZ W WHRYGIDAHGI BAKMK WY ZHUH FF
IRUHDFK PHHWLQJ )LIWHHQ VXBEK XH®EDB R YZRUNMKREWM DHVLGHQWYV RI
DQG KDPOHWV 7RWDO DWWH QG DZRFRD @D VRXW KOH V)G FKRBQUHQ

$ TXHVWLRQQDLUH VXUYH\ RIDPDDRAGRPXVHORGB®HBY RIRIP HDFK RI WKH
UHSUHVHQWHG DW WKH FRPPXQL®@D PWH WRQY H UHKEL WX RIXVHH/RARIARE Q XWU LWL
JHQGHU DQG DJH GLYLVLRQ RI OPERKUDQS8VIRWEANVNSDWBGLGURMHFW |
$SSUR[LPDWHO\ VXFK LQWHUY L HKZ W IZMIUG) AARIBENRAE WRDGV HIDF PLQXWHV

,QGLYLGXDO LQWHUYLHZV ZIHVK B QGOROBHMQBHWURERR®WFKDFUHG DQG
FXOWXUDO VLWHYV DQG LVVXHV WKKHWH ZMHNHQPRQKRQPWHIEX BWXUDO LPSD

:KHUH WLPH SHUPLWWHG WUDQVRIXAW VZIRWRNXAI KZ YWD OPDIWUIDHGS JDUGHAQ
FRPSOHPHQWHG E\ SKRWRJUDSK\ DQG UHFRUGLQJ

7KH VRFLDO EDVHOLQH VWXGLHKVRODHYEHWHFHDVREHDORXWUKHERW QG ELEOLRJU
GDWD 3KRWRJUDSKV LQ )LJXUHVQJD DHGH QWLDEOWVWWILWN DW WKUHH RI W
ORFDWHG ZLWKLQ WKH SURMHFW RQEBUWRMNH WKKIRGRFXDBGYWUY H\V DUH ¢
WKH IROORZLQJ VHFWLRQV

3DJH R



)LIXUH 9HUDNDPELNDPEL 9LOORUEBGBHQ SDRAMIEF DSTGVEQJ LQ WKH GLVF XV \

3DJH RI



)LIXUH 'LVFXVVLRQ DW 6HJXH DQG 7LQD 9LOODJH

8126 SHFRUGLQJ 3HRSOHTV 5HVSRQVHYV

7KH PHPEHUV RI WKHVH FRPPXQLWRBWXZHWH WRY HQIRUKMH VRISIS (6 ,$ WHDP RI
VSHFLILF FRPPXQLWLHV T LQWH UGIMNWVW R & FROWHXOWLRIQIDQG RSHUDWLR(
WKH SURSRVHG K\GURSRZHU SURMHFQND 7ZHKH WH EHRDH @ HB RGGHHBWDLOHG QR
DOVR PDGH 7KH UHVSRQVHV WR @KHIUDXHUYDML\RY DG SUKH FRWHG LQ WK|
DOVR VHH $QQH[ LQ WKH $QQH[ 5HSRUW

7LPH ZDV SURYLGHG LQ WKH ILH COGGOUMNLB QRRIIVDL P ORZ FRD \DRWHV DQG SKR
EHWZHHQ WKH WHDP PHPEHUV D QSOIRWLOHYLXHZVYLP@EOEBR IRUPV ZKHQ
QHFHVVDU\

8143 6 XPPDU\ RI 5HVXOWYV

8VLQJ WKH ILHOGZRUN SURJUDP PH KBIGE OZH. VIDR/ WWKHH DUHI HRUHVQKH ORFDO ILH
DQG &/$V WKH 6RFLDO UHVHDUFKVERUNY KRIRFZBUWHL GAREGKY¥ ZLWKLQ IRX!
GLVWULFWVY %DKRPHD 7LQD 0DOHQWRDRQMODRDGWVLGH: IVMQRKBODLQV

5HVLGHQWY RI PRUH WKDQ YLGE G JIWKAR PPEOOM. V¥ R \DKIRBHRH HWLQJV 3D L
LOQFOXGHG WULEDO FKLHIV YLCRFHMH FKGHAKLOBXWR RMBUDOO D WRWDO
DWWHQGHG WKH PHHWLQJV

7DEOH OLVWYV WKH IRFDO YERPEXGHMWDKRYRE WRPW RMWMHHOGHG WKH ZRUNV
LOQFOXGLQJ WKH QXPEHU RI SD WDWRE 8§ SWIQWY LBIHXWHILHWMWWKH VXUYH\HG FF

5HVXOWYV RI WKH VRFLDO DV VHV WBHIQQNVWKMX G HIEW DK F WG IRWQRVX V

7DEOH 6 XUYH\HG FRPPXQLWLHYV

$SUR
'DWH 9HQXH &RPPXQLWLHYV QXPEHU R 'LVWULFW
3DUWLFL
S HS 0oDUDYD| OPUDYD 9DWXSDXD SDWH &+6 | o pkRPHD

1JRQJRWL
8SVWUHDP

+RURKRWX 9XUDPDOQL +DLPDQH

6HS +DLPDQH
Q .DWLKDQD & RPPXQLWLHYV

3DJH R



$SSUR]

"DWH 9HQXH &RPPXQLWLHV QXPEHU R 'LVWULFW
3DUWLFL
7LQD 9DOHEHEH 9DOHEDULN
6HS 7LQD 9DOHPDRWD 7DKXUDVD
6HS $QWLRFK $QWLRFK 9DOHVDOD .RPHR
6HS 6 HQJH 6HQJH .RURSR |&KRUR
6HS 3DFKXNL +DEXVL 3DFKXNL 9HUDORND
6HS 9HUDNXML ODQJDNLNL 9HUDNXML
DPRSLOD .RPXUHR BDOHNRFKD
6HS 1DPRSLOD
9DWXQDGL
[0)
0DWD UXN b FPWPUXND %HODKD ORUH
6HS $GR DQ WHQ YLOODJHV VHSDUDWHWODQJR %HODKD
PHHWLQJV KHOG
9HUDDQGH 9HUDNZHDH .RQJD| %DKRPHD
9HUDDQGH
6HS +RURKRWX 1LXPDKD|WD 6 HWWOHPHQWV
+RURKRW X
1% 7ZR VHSDUDWH PHHWLQJV K&RBPXQLWLHYV
DW OHDVW FRPPXQUWLHYV
6HS 5DY X
9HUDNDPEINDHPNDPELNDPEL '"RZQVWUHDP
6HS | EL 20G 6HOZ\Q 3RSRORL &RPPXQLWHV
20G 6HOZ\Q194 7ZR VHSDUDWH PHHWLQJV KHOG

3DJH

R



)LIXUH ODS RI FRPPXQLWLHYV VRWMHH\W ® UHWKLQ WKH S

3DJH R



814 6RFLDO 2UJDQL]DWLRQ

8141 H\ &RQWH[WXDO )DFWRUV

%DVHG RQ D UHYLHZ RI UHSRUWM DRIBWRRRH D VG FIRQGEAARUN) FRQGXFWHG |
*XDGDOFDQDO WKH IROORZLQJ C5RR@WV GHUIDPVWRQEH I RUXFKB SODQQLQJ RI
DQG WKH VRFLDO DVVHVVPHQW

f

WKH VI\VWHP RI FODQ EDVHG FX\WRZRHADVKER OPRDESNOH G ODWK VKLIWLQJI
SDWWHUQV DQG OHDGHUVKLS DIQYGIVYQWNY WRLERPSPHMHYWHMDIIHPY DQG FRC(
UHVRXUFH DQG ODQG ULJKWV

ODFN RI VHUYLFHV DQG LQIUPMQWXEWROBWXQQHDQIBYFHRORBUW\ LQ *XDO
UXUDO FRPPXQLWLHYVY GHVSLWHDWKHLU SUR[LPLW\ WR +RQLDU

WKH KLVWRULF VHWWOHPHQW DREUDPOXEBWRWRLEGRYBDORSRHDWMDY RI WK
SODLQV E\ FRORQLDO DGPLQLV\WQBWRKNLD QG F FRUSRUDWOMQUDERXU IUR

WKH SRVW :RUOG :DU ,, GHYHORISPRQWUR)I ¢ BQ EDSDWD/OWI WKH 6 RORPR
ZLWK LWV DVVRFLDWHG PXOWIREXODQGRMOQGRFDAMLG HRKKOXB GO OFD QDO
JRLQJ VSUDZO RQWR DGMDFHQW *XDOH FXVWRPDU\ ODQG

RQ JRLQJ ODUJH VFDOH DQG X®OXDSWOERQEORN ARGILIHQRIXY IRUHVWYV
ORJJLQJ FRPSDQLHV ZLWK KLJBH HYKDOWS ROR WILG DY GDMWAR D SSDUHQW |
WR WKH PDMRULW\ RI LQGLJHQRXV ODQG RZQHUV

WKH HVWDEOLVKPHQW RI WKH *RBRIQ S LUAIH YRLQHH WV LWHKI IRDGLQJ GLVWU
EHQHILWY DQG UR\DOWLHYV

WKH UHFHQW KLVWRU\ Rl *XDGHQALVDQJIRY HDUQRIOYW WKHH FDXVH RI Z¥
VHQVH RI LQHTXLW\ LQ WKH GQBWAR\EWW LRIQGRIY EIO®IS LWQWD DQG WKH D
YLROHQW FRQIOLFW EHWZHHQ LQOHUWHJIRXNRPSBRCGDHWDQ ® AGHWWKHU LV
UHJLRQV 7KLV HWKQLF WHQVKRQHDWG ZDAW BEHMWBA® EQYWE®H SURMHFW
DEDWHG XQGHU WKH DXWKRULWH HR I0MMKHLB € WR BIRDBRFPRQV,WORQGV 5$06
KDV QRW QHFHVVDULO\ EHHQ UHVROYHG

$W WKH ORFDO OHYHO 3DFLILE +3RHEARQRMR WKOWR@ORUIRYJ DUH DOVR LI
WKH FRQWH[W IRU WKH 75 +"'3

f

7KH HPHUJHQFH RI WKH 3URMHA AW RQWE W\DIR WWIKH ULPRDY UDWKHU WKD(
DQG LWV RIILFLDOV

7KH HPHUJHQFH RI YDULRXV JURXE8V DQWHRODFMNWQIQD WILREY WKH 3URM
JRYHUQPHQW LQFOXGLQJ WKH % DNKRP HD CHRXIVRH HRIXYKLRIV& KLHIV  WKH
UHFHQWO\ IRUPHG 7LQD 5LYHU +\GUWK D QWGBHRZHH\UH&RMOQWLLYOH JURXSV 3SX
WR UHSUHVHQW D GLVWULFW F GD@D DIDVWQKIRQ DWKIID V' KDERBRWD DIQVK DUHD
JURXSLQJV RI YLOODJHV ZLWKLQ@HWKHH JSURMKHWV 8BEHBWHLY HIU & DWFK
&RPPXQLW\ FHQWHUHG RQ 1DPRSLOD

)RU H[DPSOH GXULQJ WKH (6,$ ILHOGZBURXSQRE HRWHRREFWHG KMODQJR \RXWKV
7LQD YLOODJH DUHD DWWDFNHDB QG : GBWHKHR\ & & DAVKMH MH WREDGMH G HRV WD OO VKRS
WKH 1DPDQX 5RDG LQ WKH KRSH RI WXHF WHQWOKHY DBIRPRFFXSQWJ 3DOLHQDWH
ODQG

3DJH R



7KH IROORZLQJ VHFWLRQV SURRQ GH I KEGIHSHR MG IGHE FRIPPWDLWLHYV RI1 WK
SURSRVHG SURMHFW DUHD DQG WWHRY VRFLR HFRQRPLF FRQG

8142 6 HWWOHPHQW 3DWWHUQYV

7KH 75+'3 VWXG\ DUHD FRQVLVWY/ GRIRPCOHIWY RLEPODQKY IDQGLIHQRXYV SHRS
RULJLQDWLQJ IURP WKH FHQWUDQ G XD 6D G RDHMNHU B RXRINWIFILQ @ 3VHWWOHU"
XS Rl SHRSOH RULJLQDWLQJ IURPWKRMIWEKRXWVWDOFDQDO :HD

7KH %DKRPHD YLOODJHV DQG WK HLPDRRRS RELH/QWY IKEDXPOHHGY MWD F HQW WR
1JDOLPELX 5LYHU DQG ORZHU PBEGWHUF WLRD Y RH WKHHDLRQ O\ KXQGUHGV RI
DSDUW ,Q VRPH FDVHV LW LV H IRUG] KR RN W LHQIX VY VIKQGKBQRWKHU EHJLQV
$QWLRFK DQG 9DOHVDOD ORV \M K DRGHMRQ Q@ FWKHGYWR BN VDKH U E\ ZDONLQ
DQG LQ VRPH FDVHV E\ GLUW URBEBNR ZIKQF K DS $DEQH WRULQJ ZHW ZHDW
UHFHQW \HDUV VHWWOHPHQWYVY QXD WHK HE B QQH% WREPH B KIHFGF BOR URDG DQG
ORJJLQJ WUDFN WKDW UXQ XS MW WILGH RW KK FRQBDVIWR H\

6 HWWOHPHQWY UDQJH LQ VL]H |IWRPRWHARHK RX\QHE KOG ADAMOA ZXS WR YLOODJ
GR]JHQV RI KRXVHV DQG RYHU D KX@®WHE WMVQGB QMY WHKHY WR EH DUUDQ
D YLOODJH VTXDUH JUHHQ ZLW®GD SHUEKDVEN QDWPB 8 WKXUKIRXDH DQG RWKHU
7KH GHWDLOV Rl WKH YDULRXVVXEVOIDXHQW WH SBWRRQEHG LQ

5RXJKDQ HW DO DQG (QWXUD KLVWHRRWIKRSWKHLGHWWOHPHQW RI WKH
DUHD DQG ZKLOH WKH DFFRXQWYV WHKHNDJUM K ARRH WKH/ SRIFARZLQJ NH\ DV S

f WKH SUHVHQW GD\ LQGLJHQRXV DLQE& D B Q\EDLMNSYDRMLFEDQ URWKH SURSRYV
DUHD DUH FORVHO\ UHODWHG DQG KDYH FRPPRQ DQFHVWRUV

f WKH RULJLQDWLQJ FRPPXQLW LW CBIRSRWDWDON HEX VBIQRI DRUH YDULRXV O
6 DVDKDNDPD %HODQD 7XKXUXWROX DQG ODOXNXQD

f 6LQFH :RUOG :DU ,, DQG WKH HNDWILED\ L WKKHHIQHV KRl Y4R @ HBIQ VXFFHVVLYH
FKDLQV RI PLJUDWLRQ GRZQ IBRI®WHBOYPRRQWBY GRM WRHWKH IRRWKLOO
VR WKDW SHRSOH FRXOG EH FORGHWPWARRRBAWQ WR IEYHL MHDVHL IURP ODC
DQG RWKHU QDWXUDO GLVDVWHBW DNRE WRWIXRWRGE W FOD@GOH. VTXDV
RWKHUV

f ,Q WKHVH PRYHV SHRSOH |URGID GDIQHBRHQWO RDILEVQDYWDRHG WRIHWKHU D
GLIIHUHQW DUHDV 7KH SHRSOH ROXP VY% M/OOHEE DQGWKHK X UQW ULYHU %Dk
7KH SHRSOH IURP ODOXNXQD VHWWWOHG ISH RVKGIHO DURRPQAIRVIDKHDND PD VHW
WKH *ROG 5LGJH DUHD DQG RQ WKH 7RQL 5LYHU

f 7KHUH KDV EHHQ VRPH VXEVHTXIDRWWRKREBFHNOQ¥W IWRHA WBHQ ULGJHV RI 0
:DUG DV DUHDV KDYH EHHQ RSHQHD® &SSRV VRHOL QWRURDREIMG H[SRV XUH W
FRQIOLFW

f OL[HG LQ ZLWK WKH LQGLJHQRXV XODLOLGIWVR DASH PR UE JUHEMRQW DUULY D O\
IURP WKH :HDWKHU &RDVW ZKR RRXQRWXUDRIGLYBRNWGIQVIUSRYHUW\ DG
DQG ZKR PRYHG WR ILQG HPSOR\PBIQ® IRY MUK RIZMG\GDUHNRRXWFH LQGXV

f 6LQFH WKH V WKHUH KDV DUWR/ \EDBHPHQQD RWYKFWNVGELER ODQGV E\ PLJI
ODODLWD DQG HOVHZKHUH WKDRWUZHRSOR VDHZWWR +RQLDUD
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f

7KH HWKQLF WHQVLRQV Rl WKH fWD®/IHVSONFEHQGWHKBUQRQ LQGLIJHQRXV

\

LQFOXGLQJ PDQ\ KXQGUHGV ZRUNISQDOPBEWBEWRRIZIRQ3DQG VTXDWWHUV
LQ D PDMRU UHGXFWLRQ LQ WKHRSIRGE O BWWRKBRRBKXWDOZDDGQV

LWK WKH VXEVLGHQFH RI WKH HIRPOQWK HVHODM RV &FRDRSMO KDYH UHWXU

%DKRPHD DUHD DQG VTXDWWHUXH UR YOHWQRH RRW DQI QORI WD WHG OD Q

ODODQJR :DUG

$W SUHVHQW WKH PRXQWDLQRX® LQWHNYLHRUWR D ODO XQBRSKEODWHG DSDUV
SHULRGLF H[SHGLWLRQV E\ WK N QWIIGLWQ B QCDP KIZQH U/QIR WR UHFRQQHFW

FXVWRPDU\ uhKRPHODQGV’

7KH LQEUQDH GRXW IS BRSEOHDRIHWKMHKHUHIRUH DZD

ORFDWLRQV RI WKHLU NH\ RULRWW®WD QWQR XOWVDXOLI®! V IDAHEV LBS. QFH PHPEHUV
SDUWLFXODU FODQV LV FODLPH® QVEUR K JSHRSQWKLLER P RQFHHW VLY H KLV WR
VHWWOHPHQWY DQG RULJLQDWLRK SODFHIW LN FRZXFH G O \RLPASRUWDQW IRU

LGHQWLW\ DQG ODQG DQG UHV
2ULJLQDO PLJUDQWYV

RXUFH ULJKWV

IURP WK H VWSO (RX @ G CIDFRIGIV WFKOHD FEBIGHU UHV LGH Q

75+'3 VWXG\ DUHD DQG WKH\ KDYMNHNQFRZEBHBUIHURWWRE BTG YLOODJH FUF
ZLWKLQ WKH 7LQD FDWFKPHQW FKQPFEHHRH R MWWWARULH W RFRKGHG GXULQJ W
LPSDFW DVVHVVPHQW ILHOGZRUN TWHVVUHA UV HQRVH® Y. PHI)E O H

7DEOH 7KH VHWWOHPHQW KZWWRUDBHIFLOODJHV LQ WKH
<HDU

9LOODJH ACALCIBE =0

KDPOHWV ,PSDFW O DSSUR[ | 2ULJLQ QRWHYV

6HQJH 'RZQVWUHDP 2ULJLQDWLQJ SOBFRUZDMOBPBDORWR 6

2 KRUR v VWDUWHG LQ v ,Q V| V PRYHG W
ODUDYD 9XUDPDOL ODQJDNLNL DQG .RI
6 RPH VWD\HG 6HQJH GHVWUR\HG E\ &\F

"RURSD 1DPX LQ 5HRFFXSLHG PQG UHEXLOW

\Y

9HUDNXML ,QIUDVWUXFWXUH F ODUIL M B DPLODINRP  TMXGIIL
ODUDYD WKHQ ODQJDNLNL |[DQG 9HUDNX
9HUDNLOD Y

ODQJDNLNL F JURP 7XUXWROX ODOXNXQD |WKHQ WR 7D
WKHQ ODQJDNLNL

3DFKXNL 'RZQVWUHDP 2ULJLQDOODJMEBEY PRYMWRDX 9L

WR 9DWXQDQGL 9DOHEXQJDQD W

9DOHNRFKD WKHQ 9DOHVDOD DIWHU &\FC

+DEXVL 3RVW LQ WKHQ 3DFKXNL DQG +DEXVL

1DPRSLOD 'RZQIVWUHDP 2ULJLQDOO\ HMMRP |9DOHYXQJDQ

RPXUHR &\FORQH 1DPX PRYHG WR 9DOHNRFK

' WKHQ 9DOHVDOD 7KHQ GLVSHUVHG WR

9DWXQDGL 9DWXQDGL .RURSD .RPXUHR DQG 9DOHNEF

9DOHNRFKD

$QWLRFK 'RZQVWUHDP |F
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<HDU

9LOODJH HVWDEOL

KDPOHWV ,PSDFW O DSSUR[ | 2ULJLQ QRWHYV

9DOHVDAGD ORYHPHQW IURP WKH KLOO IRUHVWV EH

RODOML V &DPH IURP .RORKDML WKHQ 7DODPX

' 7XUXWROX WKHQ 9DWXQDQGL 9DOHNRFKE

.RPHR $QWLRFK HWF

7LQD 'RZQVWUHDP 7KH ILUVW SOLIOW DRIHWIKH WKBDORZH

0,

9DOHEDULN 5LYHU YDOOH\ 2ULJLQDOO} IURP %HOD
9XUXWROX 7KH RWKHU YLOODJHV LQ WKH

9DOHEHHEH ZHUH HVWDEOLVKHG WR FRSH ZLWK ORFDC

7DKXUDV[D JURZWK

9DOHPDRWD

oODUDYD ,QIUDVWUXFWXUH 0R Y\H G2 WKRHPU KY.I0GDO/D JHRUB W H

1IRQIRWL VSLQ RIl FRPPXQLWLHV 5DWH HVWDEOL!
JRYHUQPHQW DV D GLVWULFW VFKRRO FDI

9DWXSDXD WHDFKHU KRXVLQJ

5DWH VFKRRO

9XUDPDO|L 'RZQVWUHDP

+DLPDQH F

+RURKXW|X F

9 XYDPDO|L

+RURKXW|X "'RZOQVWUHDP | F ORYHGWIRRP X H G /& FH D QDD W R
.RQJD LQ ZKLOH IRXQGLQJ IDPLO\ ZRU|
IRU JR[ZRRG 7LPEHU 0LOOLQJ &R 6WDUW
VHWWOHPHQW DW +RURKRWX &\FORQH 1D
LQ 2WKHU YLOODJHV HVWDEOL)\
VXEVHTXHQWO\

9HUD DQGH)IUDVWUXFWXUH ORYHG IURP 7LQMR WROBHUDI D QGH

9HUDNZHOL XS D FRFRD EORFNV RQ FODQ® ODQG OHIW [

1Hz oDKOWD 9HUDNZHOL HVWDEOLVKHG | E\ IDPLOLH\
9HUDYROLD
1HZ ODKDWD HVWDEOLVKHG E\ IDPLOLHV |
:HDWKHU &RDVW

O9HUDNDELNDEL ,QIUDVWUXHWXUH F W ORURPVHVDWEHWY &LIRD V
$FTXLUHG FXVWRP ULJKWV WR RFFEXSDQF\
IURP LQGLJHQRXV ODQG RZQHUV

7UDGLWLRQDOO\

*XDGDOFDQDO\ WIRXYGIIGI MR WHKHHN SRXOBRCHEHFIDARFDWHG FOR

QHZO\ FOHDUHG JDUGHQV WR PRDBO DQDOXIWQPHAD CRUSHHKNEWXVH RI QDWXUD
GLVDVWHUV 6 XFK QDWXUDO GLOADMWWKM KHIYWRWAN BIURRMWYWHIHPHQW RI WK

9DOOH\
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RI GHVWUXFWLRQ DQG UHORFOWRRQVRH ¥ HOMKH & R B WW MHOUWAR FDPH QRUW
UHIXJHHV IURP IORRGV HDUWKBRPMHRI DRIE IODQBE\VXOICHYG VHWWOHPHQW
WKH 0DODQJR SHRSOH ZHUH D OWR 8 DGLONDMIREHRMFB GV E\YQ DIWKXV IDFWRUV
HQFRXUDJH YLOODJHV WR EH SHVPBRIQH @WIOO GLRFIDRMHSH UWPORKHRW FKXUFKH
KRXVHV XVLQJ PRUH GXUDEOH EYRIOGRBLUORIW RUMHIN LWKW DJRDGV DQG R\
LQIUDVWUXFWXUH DQG SHUHQQUDWHPR¥B WURSGVLFHQVVERQM O®ODJIHUV ZKR
LQ WKH FRPPXQLW\ ZRUNVKRSV LQFOXGH

f DV UHVHWWOHPHQW DIWHU OFDORGMHOL GHHWS H O RRGQQ & TF@RENM 1DPX LQ

f EHWWHU DFFHVV WR HPSOR\PISORUWX®LWKWRHLREHRYWKIDIR'LQJ VWD QGLE

f EHWWHU DFFHVV WR VHUYLFHV KBHO® WK F LFOGMWAPWLR@MFOXGIOQVSRUW P
FKXUFKHV

WR JHW EHWWHU DFFHVV WR TXDOLW\ JDUGHQLQJ ODQG

RYHU FURZGLQJ DQG VKRUWDJBCRH UMIVRXURH\D KRXWHDRU ZDWHU VXSS
WR HVFDSH LQIOXHQFH RI WKH PRIURVLRDHRHQR RVERY BANQW LQ 6 HF WLF
WR SURYLGH JUHDWHU SURW DPOWL R QRW RP E.DDIQQ &D@IBE RMUSUFXDWWHUV [
IDPLO\ GLVDJUHHPHQWYVY RU IHXGV

~n O~ ~ ~ —

,QWHUQDO PLJUDWLRQ DQG WKH RPPXQWWREGWDOQHZRQIOQGBRMVLEOH EHFDX\
NLQVKLS QHWZRUNYVY DQG FODQ PNPEHRNKYSWRKLPRRG DRGLGHYHOLKRRGV W
WKH %DKRPHD ODODQJR DUHD

'RZQVWUHDP RI WKH 7LQD 5LYHUYBRKHVWRLYYHVKHD OXPER GEDQDO SODLQV
ODUJHU YLOODJHY DQG KDPOHWW FLRDHY WS @ ISW RIS ALK GUHHQRIHG WR DV Wk
7KH SODLQV DQG FRDVWDO DUH B HVOW & HRUR/Q WR PQH IO/ HZHKW U HR I LQF OXGLQJ
ZKR KDYH UH RFFXSLHG 3YDFDQWWH® BOD@DDW RRQDEDQGRQ WKH SODLQV
EHHQ YDFDWHG GXULQJ WKH (WKQIPDRHRY LRRQNVKH KT XDWWHQ KDPOHWV LV
SUHGRPLQDQWO\ 0DODLWDQ SHRSDUNDGIRNZDRWR VEKHY VRIQLD 2DV QRW FRQ
LV FOHDU IURP YLOODJH GLVF XIV@ G RE\D RECDMD WSKHR S6DHAR RHHD DUG WKH SUH
WKHVH QRQ LQGLJHQRXV RXWV IGTHUY DYGDUWK B XD MHWR JKKHL UDQG LV DQ |
SRWHQWLDO VRXUFH RI FRQIOLFW

8143 7KH 3HRSOH RI WKH 3URMHFW $UHD

/$1*8$*( *5283

7KH LQGLJHQRXV SHRSOH RI WKHHTIS ¥ UH G UMD DWW RHWHD® DQJR DQG VSHD
ODODQJR ODQJXDJH DOVR NQRZ®@ BWRSXKDY ZKFRHRQEH REGXSLHG KDPOHW
WKH FHQWUDO PRXQWDLQV Rl *3SRSRPFQRVIOX LOKEXIGLIXHUW SRLQW LQ Wk
6 RORPRQ ,VODQGYV 8S WR WKHRSOW RU F/HRQ WWKIHOKQ ROWIH* XDGDOFDQDO O
LQ LVRODWHG KDPOHWYV UDWKHILOWR D ®VFW® /W DIOULH HGY 06 MW QMUWR G D \

$FFRUGLQJ WR /\QFK 5RVV & URZIRIODQJXDNKHEMIRQIV LQ WKH % XJRW;
*XDGDOFDQDO IDPLO\ RI ODQJX®R KW KHDWKW B R®RPRQHLBDIUBR XS LWVHOI SD
2FHDQLF JURXS ZLWKLQ WKH ODHJIWHRIOODQJIXBIROAQHWKHQ BDQJIXDJHV LQ

1RWH WKDW LQ HDUO\ $SULO ,$ VXEYGZRUN W QR UMISR U(WLQJDQGPDMRU IORRG
FHQWUDO *XDGDOFDQDO DSSHDWWDWHRVKRIYHDERFDIBORKKNLYDQG 1DPRSKLOD 7
HITHFWV RI WKH IORRG DUH XQNQRZQ
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*XDGDOFDQDO IDPLO\ RI ODQJXMXH Y DIOWI 6 LEDRR UGIDQL WIR (WKQRORJIXH
,OQWHUQHW UHIHUHQFH VLWH IRWQWKH VZRKOIE ®WHUB QD ®DHUWWLPDWH G QD
VSHDNHUV RI ODODQJR 7HKD 7 KHVGRIZWK W WHDKFROHDJEKEAXQJR SHRSOH RI
7LQD 5LYHU YDOOH\ WKH *KDRRBWL SHERISBHYV RUMKEGRQHIQYX ODQJIXDJIH

7KH ODODQJR SHRSOH DUH ODUJH® \GDN \DLEH. QW VIVQUW WH YAR GBOD QJR :DUG
FHQWUDO QRUWKHUQ *XDGDOFDQ@IO DQG KRYHRKRBRINDODMQRQHVLDQ 7Kl
SURSRVHG 75+'3 OLHV ZLWKLQ W& H W P Q RHID HG& \RQUWKW 70.QD 5LYHU DQG
DVVRFLDWHG ULGJH V UXQQLQJ HWRR UN®R URRKK QMR Z DQRBXVWKHN* XDGDOFDQD
7KH SHRSOH RI %DKRPHD GLVWUWRSOBYVHRN DQVPHQ R MRKWKS! ZHVW DQG W
WKH *ROG 5LGJH DUHD WR WKH HDUMW H RI® WOHR SDW DQYH RPSIG DUH ODUJH
WZR DGPLQLVWUDWLYH :DUGV + : HDREBWREDWB DIDEO(PEMK*5 LYHU UXQV V
"HVW *KDREDWD :DUG WR WKH VHID VHH WKH PDS LQ )LJXU

.,16+,3 $1' 75,%%$/ 6758&785(

*XDGDOFDQDO VRFLHWLHV D UHD ®QREDF HRQYWNK HALW HFD/W WIORWH.V  ZKHUH Gl
LQKHULWDQFH DUH WUDFHG WKRIRPOBONVKIY PRWKHON BDQHV\VY WHPV ZRPHQ
RXWVLGH WKHLU RZQ NLQ JURXS RDQWRIBVQB B UA\WAKR RRCHQIMWKXVEDQG V SHR
PDUULDJH $ ZRPDQ V VRQV WD NW KX O/DBGRWRPUMKSHRQY PRDFKLQJ DGXOW
$GRSWLRQ PD\ DOVR EH XVHG WRLSWKRKHGHVPOYW ULMDQGHBBKRHIIHO )LW]JH

7KH PRVW FRPPRQ SDWWHUQHIUW IWB EBURKBRVHQ@DURPQD GLIIHUHQW FO
PDWULOLQHDO V\WVWHPV RQH PDWQWRM) PEMBD RQMH WKAHRWKHU PHPEHUV RI WK
GHVFHQW JURXS DV RQHVHOI +RZKNMHPD RQHRRLH KW EWKHEOV NLQ VLQFH
QRW RI RQH V RZQ GHVFHQW JURXNSR V&KH S R D & HPBWV D UGIL (RKIB RQ *XDGDOF

+RJELQ LQ KLV V VWXGLHV RIV* XRXGO® MK@MO WKRIFWHMWKH KLOO WULEHV F
&HQWUDO *XDGDOFDQDO ,QFOX®GU®JIRUKBD @D]OIBQURWSRHBSIIH.U Rl H[RJHQR
PDWULOLQHDO PRLHWLHV HDFWRRVRK MWK LYWRILSHF WIKHY B XPARLHWLHV DU
WKH ODQXOMKH HDJOH RU ELJ ELUG" DQG O\DRDXNQ NEIL UMK H (KBIZN LRGLJIHQR
SHUVRQ EHORQJV WR RQH RU RWXKHEIUQRD OWKR! U H FIRRLGMV WK W+ HD FK PRLHW\
D QXPEHU RI PDWULOLQHDO FOROK WREULHNE WKH QPRHRIRZKD GLIITHUHQW VS
ELUG DQG HDFK FODQ KDV SULRPIDOD QG JIKMDMWRWHIHBEORBMW¥ K ZRUNHG DFUR
ODQGVFDSH 32ZLWK QR SLHFH RI JURXQX®WQARZQBQG DQG UHVRXUFH RZQH
EDVHG RQ FODQ PHPEHUVKLS 7KLWRGEPDDPRQIKWKH WKDOWQRR SHRSOH RI
75+'3 DUHD ,Q WKHLU UHYLHZ PILWKH REGKDBOQGRXWOHUU FRQILUPHG WKEC
PDWULOLQHDO FODQV PDPDWIKHRY RUKHI ¥ XWKIGR IDLWH.H W(DUHWWH G ZLWK D XW}
WHUULWRU\" S

BUHYLRXV VWXGLHV KDYH QRWI&dE RHKDNW VUM WHPG QIQVW KRIl KBIRPRQ ,VODQG
WHQG WR PRYH WR WKHLU KXVEDIQGMMOREQODM H IDUMORFPDUWHY LGHQFH , Q
PDWULOLQHDO GHVFHQW V\VWHPLONKEW PHY QYIJWXIDN ARFHQYKHLU RZQ ODC
ZLOO EH XQGHU WKH FRQWURG®H WKNLQEURWKIOODIHY EKRUH WKH\ DUH (
RI LWV ODQG RZQLQJ JURXSV WIGHUNVUBRKHVKHWHARBHY RKRVORFDO OHYHO G
PDNLQJ SDUWLFXODUO\ DERXW ORRKQDMGHUIBDWRXRIFH XVNMHO\ WR EH LQ WK

)RU H[DPSOH +RIJEI*XDGDOFD@DO VRFLHW\ WKH NDAWD BESREKBUW DRGGRIQ VAVRRQ
.QRZQ WR WKH 0DODQJR 7HKD V SHIWLRWN BHRBOKD @K MIXRD3

6 FKRHIIHO 3 JLW]JJHUDOG * DQEBORNRRQLEOMQEYV )RUHVWU\ LQYHQWRU\ 3URM
SDSHU JRUHVW XWLOLVDWLR®QRRKL K H b RKDIRWR (D QG0 DWRBGXH V
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VLWXDWLRQ WKDQ PHQ 7KLV WHQ RFPPIVR WHHW KR WKXWH75Q@ 'WKHUHD DOWKR
WKHUH LV D GHJUHH RI YDULDWLRQ LQ PDULWDO UHVLGHQFH

YyLIXUH UHSUHVHQWY WKH NRQRKLEFLWWXDWXUH YRIDODHO® E\ DQ LQIRUPD
%DKRPHD DUHD 1RWH WKDW WH\SH\Q RO R URXBUQHY DRW GLKIH MWH QW OHYHO\
LV D UDQJH RI VSHOOLQJ IRU QRPHW XRJILWKH GHIM GHRWDP VXJIHVWV WKD
FODQV ZLWKLQ WKH 7ULEH WK RXR®&WHHWHRXFMW QRBEHDRSOH 5RXJKDQ
LQ WKHLU ZRUN RQ LQGLJHQENQWHILHG LQ PDFHSEFIODQV LQ %DKRPHI

LQ ODODQJR LQ DOO D ORRUHNMGWY MH YW ¥ K MHHIKD \7 DHE O H

,Q 6, WKURXJK LOWHUPHGWDUEB® \WGH QUWRXIS?YGDV KDYLQJ D VWDNH L
75+'3 DQG WKH\ EHFDPH VLIQDWREHNV WRUWKRHQW JZIQDO 6 ,* WR DOORZ \
SURMHFW IHDVLELOLW\ VWXGLNVLOYRF BQRRKBAWOG WéREVHTXK QWBDO OHD GH U\
32 LGHQWLILHG 3FRPPXQLWLHVY DOXEDWHKW LD GRS FQWRWKH OLVW RI FOD
HDFK FRPPXQLW\ JLYLQJ D WRQ@WO BGDQVORFDOO\ UHVLG

1RW DOO RI WKH FODQV LGHQWSUHVG 6 WRXQ WRHRBBRRWFODWBUHD RU QHFH
UHSUHVHQWHG E\ HLWKHU RI WKH BR)OHMWF BLRHG HKY SHRMWHFW GRFXPHQW\V
FODULILFDWLRQ RQ FODQV LQHMVIitB [DQUGH D GLVQSWLRLYALIBWIGREDY WURFHVYV XQGH L
%DKRPHD /DQG ,GHQWLILFDWLRQ % RRRPWWHHVRRP SWHO®IGURI D 3DUDPRXQ)
FKXUFK OHDGHU DQG WULEDO FKLHIV 75+'3

) LIXUH 7ULEDO 6 WUXFWXUH RI WKH ODODQJR SHRSOH
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| Moeities

Tribes|

|| Sub fribesiclans

Manukiki

| Manukiki { Lost

Charana

| Roha

|

|" | Riva
| Whurea

i [ Sutahuri

i E-Kaoknn

; | "Fimma:e.-
.ul.{uhana
Buhu Garo

| Soto

| Wl

7DEOH

Malango

indigenous
people
Manukama
- Manukama + Koenihag
Lesi Chacha f Koenihao
Soroboilo Kaipalipahi ! Sudungana
Halisia Sarahi ChavuChavu |
Gota Salasiva Gaegaa
f Kochiabolo . l
Sabaha
-Isunu..kumu-
I .'u'.umi;ng.l .
Bulahe

Talukckoma

&0ODQV VXE WULEHV UHSKIHVINQWRBIKOQ G RNV PO RI

&ODQV LQ WKH %DKRPHD

&ODQV LQ WKH ODODQJR

&KDUDQD

% DUDKD X

&KDYXFKDYX

% RODKH

.DLSDOLSDOL

% XKX *DUR

_RFKLDEROR & KDFKD
/DQJR +DOLVLD
5DXVHUH _.DRNDR
6DODVLYR _RHQLKDR
6DUDKL _RKDQD

6 RURERLOR 1JDHQJDH
6 XGXQJDQD 5LYD

6 XQDNRPX 5RKD

6 XWDKXUL 6 DEDKD
8OXQD 6 RWR
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&ODQV LQ WKH %DKRPHDO &0DQV LQ WKH ODODQJR| +RXVH RI &KLHIV

9XUDOLJL

$FFRUGLQJ WR +RJELQ W KHH QWRILL\E K N URF B RS\ IHDIVWIKI UQ FRDVWDO DUH
*XDGDOFDQDO EHWZHHQ 3RLQW @ X KBIQGDREDIMD ISHRGOFH. ZKR QHLJIJKER:
SURMHFW DUHD DUH GLYLGHG QQ@HRDIQ WHUHERIWD@RRWEBWPEDWD /DVL 1D|
7KLPER DQG 7KRQJJR 21 WKHVH +RJEKQWRWHG LQ WKH

7KH FKLHI LPSRUWDQFH RI WKH FSEBQ LFFDIWIRY DWRLRQ QF WM KWV« /DQC
LQWR QDPHG EORFNV RI YDU\LQRWRHHDJH RURPHFWRW ODUJH 7KHVH D
JURXSHG LQWR VHULHV HDFK RIDZRDPIQ L ¥ ERKQW XHS RALMK ELUWK LQWR
DQ LQGLYLGXDO DFTXLUHV W KH WQDLGLH\Q DREWD K LWL KIRW WHRDVQHEOF X OW LY D W
WHUULWRU\ RI WKDW FODQ HPSKDVLV DGGHG

5RXJKDQ HW DOXJJHVW WKDW WKH WULEDO W WH Y& DWRAH B | DNKHD SRS DRL @
WR WKDW IRU WKH *KDREDWD D &G \RWIH i VR DVKNHIU SHRISOBDPHG WULEHYV
NHPD LQ WKH SURMHFW DUHDLHWRP® LAVKR@IRKLD Q& LHEFRREDWD DOVR NQRZ
*DUDYX DQG +DPEDWD DQG WKIVRZRUA JIGR Y GGHIE KWWK RO®LQJ VXEXQLW
PDPDWD FODQV +RZHYHU WKQW 2\ VR WKD VOIR FIRD L QYRVUHP D QWY KDYH V
WKH VLWXDWLRQ IRU WKH 0D OD QIR GRWRISOG H XVQ G JIZKIDW DHRWEURSRORJLFDC

/2&%$/8&0081,7,(6

$V QRWHG DERYH WKH 75+'3 32 RB¥X@LHMGDYDAU MM BFRVVRFLDWHG FO
EDVLV IRU 3FRPPXQLW\" ZKLFK DRMFROGLQJ WR/5RRXH KO QVKH NH\ HOHPHQWYV
FXOWXUDO ODQGVFDSH DQG LW @NQD PDFE O QRWRRGIBIW IWKH DYDLODEOF
LQIRUPDWLRQ LQGLFDWHYV WK DWH WKW H. Q VDR \PED BRW ERXIDUSY LOODJH RU J
FRPPXQLW\ ,Q SUDFWLFH *XDGD GRRQPIOFF RRRXYRWHNA DHM HSKHPHUD O

$V QRWHG DERYH QHZ YLOODJHWIRUNKIR WQAHGLIR WNWIRQFHY DV D QHZ \
QDWXUDO GLVDVWHUV UHVRXWFHVSEDIWXIVO MXE DYWL ORELOQWHUQDO FR
2YHUODSSLQJ ZLWK FRPPXQLWLHMV ROWBDAMWFRPPERLWURM® RU GLVVROY!|
DFFRUGLQJ WR SHRSOHV Y DIIQQ/HIN IVRAQ RZL \W K RSTCSU WAL B X ODHOLJLRQ RU LV V X|
JURXSLQJ $JDLQ RYHUODSSLQWEHEIMEK \ERWRPPXQEWLHYGRI LGHQWLW\ DUH
DURXQG NLQVKLS DQG HWKQLFLDWIIROL BW LLRHL QAKLGW HF® @ WHKU WLPH H J W
RI DQ 3VDWDEX  LQGLJHQRXV AXWKGIH ORDRDPR YIHPHOQWLWY WKH SRVW ZDU S
WKH WLPH RI LQOGHSHQGHQFH LOKWKMVKQLM DIGVERQNQJ 7

JURP WKH VRFLDO DVVHVVPHQW HHR &/KPWN VEHOHV DURX ARXIVGDUH EDVHG R
FRPELQDWLRQ RI JHRJUDSKLFDOHORBDRXI R @ IINDQB WILR QD P®WKRXJIK WKLV
FRQVLVWHQW )RU H[DPSOH 6 HHQDM \ORFELMWDVHGLY LWIKLGDWRSEOD 9LOODJH |
SUDFWLFH WKH IDPLOLHV ORF DWBOG VDMG6WMR IWWKRVYH BWROMMHMYD IURP ZKRF
LQ WKH V RUVR 7KH HIWHQGRIXQIHEAWQDW .RYREORVHO\ DIILOLDWHG
I1DPRSLOD WKURXJK NLQVKLS

'XULQJ WKH ILHOGZRUN LW ZDVWRPRRQWR XM RU WKRSSMHRSOH LQ WKH 0D
DUH UHODWHG WR RQH DQRWKBOODRGHWIDIPWCY'H , VUV DCROVUHOHDU KRZHY
HIWHQW WKHVH ERQGY H[WHQG QGWBLUKWRXUFH RU UHVLGHQWLD

LQ WKH 3+&* 3QGLJHQRXV 7HUUBBE0Q WHG IRQIWKHS BRURNM BB W
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7DEOH

OLVWV WKH FRPPXQLWRUNDLQ QMKMW K LHUSWMWWERDBD DIILOLDWLRQV

7DEOH & RPPXQLWLHV RI WKH 7KHL3J VWUXED O UFHRP DRML WLRQ
&RPPXQU9LOODJHV (VW [3DUDPR6XEW[9LOO[6XE WULEHV FOD
&KLHIV FCOHDG|FRPPXQLW\
& KLHIFKLHI
1DPRSLORDPRSLOD 6 XWDKXUL .DRN
FRPPXQLMWHQJH + .RHQLKDR
3DFKXNL .RPXUHR .RFKLDEROR G6DEDKD
$QWLRFK$SQWLRFK g _.RFKLDEROR /DV
FRPPXQLMDOHNRFKD .DRNDR &KDUDQ
.RHQLKDR 6XWDKXUL 8OX
9HUDNXHFKRQJDNLNL .RFKLDEROR
FRPPXQLWDQLODNH .DLSDOLSDOL 5RKD 6DUD
7LQD 7LQD 9D 6DUDKL 5LYD &
FRPPXQLMWDOHEHEH 5DXVHUH 6XGXQJDQD
9DOHPDRWD
ODUDYD |0DUDYD 1J &KDUDQD R
FRPPXQLWDWH &+6 OF .DLSDOLSDOL B6DEDKD
9HUDNZHOH
ODKDWD
.DWLKDQDDWLKDQD &KDYXFKDYX 80X
FRPPXQLW\ +DOLVLD 5DXVH
.RFKLDEROR
9XUDPDQ@XUDPDOL _.RFKLDEROR
FRPPXQLW\ &KDUDQD 80XQD
6DODVLYR
+DLPDQH+DLPDQH _RHQLKDR /®QWR
FRPPXQLW\ 80OXQD
+RURKRWHXRURKXW X &KDYXFKDY X
9DOHOH H .DLSDOLSDOL &K
.RHQLKDR
6 HWWOH[4 RURKXW X IURP *XDGDOFDQI
FRPPXQLMWHWDNDELND &RDVW FODQV
% LUDR 1
9DWXSD XD

6 RXUFH 75+'3 32 FRPPXQLW\ OLDLVRQ WHDP

32/,7,&%/ 25*$1,=%$7,21

7KH ODODQJR SHRSOH DUH GLY LIGHG JIURXS W 2ZRKBIG% DERPWDDARXVH RI & KL]
%+2& DQG WKH ODODQJR $FFRDGMQJIJDWRPEGIRFRIOWKHRYPKRPHD +RXVH F
&KLHIV WKH %+2& LV D OHJD OORRFRRQUWWLM KWW KBHE RRXU BQGDPRXQW WULE
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SOXV WKH VXEWULEH FODQ FKHLIWIVDIDGR® DREWR RWEEDJIHHBKIHVHQWDWLY H V
RIILFHUV VHH )LJXUH 7 KHEF KODQLG PORP LW KHOPIHFMEHHAJY 7 KH +RXVHV RI .
VHHP WR H[LVW SULPDULO\ WR CE® HUPKQN UBNRRKOFH BRWBGSAWHY VHWWOI
FXVWRP DQG EUHDFKHV WKHUHR LQEBQGHQR X\H SHRSOBW. Q@ BFHDD LQJV ZLWK
RUJDQLVDWLRQV +RXVHV RI & KLV WLWHX & LIRHQO VQLEY AL GHH WK H LU LQWH U
LV XQUHJXODWHG PRGHUQ JRYHUROHQW ISDR YL HX WIQHPQRWLD O GHWHUP|
ODQG GLVSXWHV XQGHU WKH /RFDO &RXUWV $FW

OXFK KDV EHHQ ZULWWHQ D ERXWD\® K WRREHY VWURP ZHKIWKLQHHODQHVLDQ
VRFLHWLHV $V HOVHZKHUH QRWDIDF DXIDGHWKHEKLSRY LIG\WR.RQV RU DXWKR!
LQKHULWDQFH DOWKRXJK WK HQVXR SSW B ZWRQ N\ RH IQH UHKOERXIURY DQG IHOOR
FKXUFKPHQ DQG ZLWK RWKHU QBOWERSNWDOD HWRORKIDMGVIREDVH IRU OHDGH
'HVSLWH ILHOGZRUN DQG WKH DYWLIOD EQROHIRMHKRE WKI$ FOHND\GHUV DUH Vi
WKH %DKRPHD DUHD )URP REVHSSHDVWLRRLFEODWROED GHOBHDO\ PDOHV ZK|
WKH EHVW NQRZOHGJH RI WKH KLLVWVROD @ QIAQFRXEREY RKMIODQG DQG UHV
ZKLFK WKH\ KDYH SULPDU\ ULIXHVW K KLFVODWQ ALWX WIKIHOS WILPD U\ ODQG RZQLQ
9LOODJH OHDGHUV FKLHIV DS ®HBUVRIRH ORWR RH WRMHQBKDUD FWHULVWLFV
OHQ" L H WKH\ DSSHDU WR KDWM WERPHDEDHUBRHRDEDRQLVH DQG VSRQVR
DQG HYHQWY DUH DFWLYH LQ YMKJDEXWL HIERIQRWP IDFQ B FD B KXWO O\ ERWK KXF
QHWZRUNV DQG QDWXUDO UHVRXURFXOMIUBDPORYRPIRVIHYG VFRF H[DPSOH D
SDUDPRXQW FKLHI LV DOVR WK HY 3(D\\DVQR H QRU PR IOH&BKRXW K 66HB0( & FKXUFK DW
9LOODJH WKH YLOODJH FKLH IR XQHGHWN RF MK HY QMEZHORERQV6 6 (& FKXUFK
FKLHI DW 0DUDYD ZDV WKH VSRQVRKRRQ@HV RH WD & X E KIU H

ORUH WUDGLWLRQDO 3ELJ PHQ OFMILY IAVRIPHPK /MWL RFRXWH[DPSOH D WUDC
IHDVW JDWKHULQJ WRRN SODFH XQL6 FEWHKPERQYROYB®W @DEJH QXPEHUV RI
SHRSOH DQG IHDWXUHG WKH GKMW BLERGKARD (RARLIWRI GRMWVLFLSDWLQJ F
FRPPXQLWLHYV

5HJDUGLQJ PRGHUQ SROLWLFV D@A®HY THBRROLYLEDODXQQIRW: Rl WKH *XDG|
B3URYLQFLDO *RYHUQPHQW DQG RYQ MMUHJB QRN QHDOHYWOMAED\ E\ 0U $PC
5RER ,W DOVR OLHV ZLWKLQ WKHQ@MW\® DR'QCDAS B DB D RDRHPRAY WLWXHQF\ F.
UHSUHVHQWHG E\ +RQ 3HWHU 6KDQHO $JRYDND

9,//$*( $1' &20081,7< 25*$1,=$7,216

.LQVKLS LV WKH PRVW LPSRUWDRUREMVRY DRAG FIRPWXRQW\PIRQJ WKH SHRSO
75+'3 DUHD $IWHU NLQVKLS FKXQFH{WHPRVMUVYRSBUWDWKY $V QRWHG YL
WKH 75+'3 DUHD DUH RIWHQ PD G H BB CORHWAH YOG & RPMFOWMWPHHEY WKHVH KDYH
UHOLJLRXV DIILOLDWLRQV $VDREVGIE WHOG MERY ®HORBHD® PO\ DOVR EH UHC
OHDGHUV

6 RPH YLOODJHY KDYH IRUPDOOR@W UXFEWN[MHRES OB PDALVIUDWR ZKLFK KDV
SRSXODWLRQ RI RU VR WKHWH ERDUBHAXWBR KBFRPPYYQLRPPLWWHHYV FRY
GLIIHUHQW DUHDV Rl FRPPXQLWLTAOK @DL@G GHYHIRSPR@WQG WUDLQLQJ Z
FKLOGUHQ DQG \RXWK FXOWXUMWDWRXRIQV P JKHDXOMKXDE® 6 QRUHVWU\ DQ

7KHUH DUH DOVR ILYH FKXUFK JOAROSQG UHSAKH ¥ K RUWAKGKOR/FDWY RZQ JURXS'
DV D ZRPDQYV JURXSV VSRUWYV DURXSRKXWK FILDEVEBQER ORFDWHG DW 0D!
FRPPXQLW\ KRXVH EHORQJLQJ WR VRPH QD ODHTJRRRXGFDOPIWZRUN RI

PRVW RIWHQ UHIHUUHG WR DV ELJ PHQ
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JURXSY RUJDQLVHG E\ WKH * XD GD@FH@W O0& 2R KIDQF DDORPRYHMV FRPPXQLW)\
KRXVH ZKLFK LV XVHG DV D PHHWMWUHD Q6 HH XPOUWALRQD O FH

)LIXUH :RPHQ V FHQWUH DW ODUDYD

ORVW YLOODJHV LQ WKH SUR MR B U HRD HW/YV SGR DIROWO K BWKHH WKLY OHYHO R
RU IRUPDO VWUXFWXUH KHQFH & RWKW DXMLWKWM\ AHRXBEBKBERLVQG LQ DVVRFL
YLOODJH FKLHIV

8.1.44 (WKQLF 7HQVLRQ

5RXJKDQ HW DO QRWH WKDWVWDGHWXDH® O G \S EWWEUQHG PRUH WK
RWKHU LVODQG LQ WKH 6 RORPRQR QB VSR MRFWWLRQ RWEB UHDFWLRQV \
SURMHFWVY KDYH OHG WR D EURDQ BKNFRXBWH3 R SHEHYD FRIFHUQV QHHG
XQGHUVWRIRIS/ H[SHULHQFH KDV EHHQ SRWKHNSHBRSOH [RUW XD)GDIOF D EO
WKURXJK YDULRXV WH[WXDO DQG EXUHD XKEUIWLWKHBRQVQVHQAPHQWY RI W
QDUUDWLYH FHQWHULQJ RQ

X 7KH ZLGHVSUHDG DQG ORQJVWOQGURP MXKIH @DWIERQ VRK BBEQWXU\ RQ
H[DFHUEDWHG E\ WKHLU VXEVHTXHQWGFRQWEQERXNPISDRLIMDOQM R Q V LJC
DUWLFOHV RI QDWLRQDO LQIUDXKNEXFIWX WK H PRIV \QR®/ FEQN Rl +RQLD U

X 7KH HFRQRPLF SURGXFWLYLW\ RHPWUWRIPSQF AN FRHQWXBGR OFDQDO T
KLVWRULFDOO\ SHUFHLYHG OBFW RIQOHDMWKIHL 8RN LYHRSEHOHM ZKRVH Wt
EHHQ KRVW RU RQ WKH SHRSOH GH * X KGIBIOB PRQIDV WVWIK KR KDYH EHH
QRZ *332/ DQG WKH *ROG 5LGJH PLQH

5RXJKDQ HW DO

6HH .DEXWDXODND 7 7 $HZBERARPRQDWHOD@&GWRHDFH 3URFHVYVY (DVW :H)
:RUNLQJ 3DSHU 1R +RQROXOX (DYYHWWW-&HQWIHHIRRPWE RIHFRQIOLFW LQ 6F
,VODQGV 563%$6 'LVFXVVLRQ 3DHHU $XVWUDQDIREHUDWLRQDORS8QLYHUVLW\ IR
WKLV KLVWRU\

5RXJKDQ HW DO
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X ,QYDVLRQ RI FXOWXUDO DQG DRFDIN® Y SIHRE ®RH EKHWHWW®HUV IURP RV
DQG SURYLQFHV 7KLV KDV EHHQI UHFRIRWXHBGODYLRORQPHR WDNLQJ W
GLVUHJDUG DQG GLVUHVSHFW |RWP\XDIBQ® FPRUPY FEQ®XLPWXDO YLR
SHUSHWUDWHG RQ LQGLJHQRXV HXD &D S [RQ PX LSGHHWY RQG ISKWKFDO DV \

2YHU WLPH D ODFN RI FRPSUHRE QVR. YK B ¥ W FRQEQ WHORBN. EHHQ DSSUHK

VWUXFWXUDO XQUHVSRQVLYHQHWHNO IVRRHPH @/ IDLGQE L WHIRRXD ODEDVWYV IRU JULHY

7KHVH JULHYDQFHV WRRN PRV WWRBDWWRXY VEOG FHY RO XMKIHR QQRI WKH pHWKQL

FKDUDFWHULVHG E\ ZLGHVPLUHIV® JEROAQRWVWD Q@M GDOFDQDO DQG R
SURYLQFHV DQG WKH HYHQWXDDMRQPMWLRWE O GRWOWSWHRRIVPLQFOXGLQJ \
ZLWK HQVXULQJ ODZ DQG RUGHU

"XULQJ WKLV WLPH WKH QRUWKWUQJSOIRV DG F HQWRDBRUWOD GDOFDQD O
WKH *ROG 5LGJH DUHD ZLWQH VWRIGY HQW HQWPLHG] RLKWIMQIWY SROLFH DQG

7KH LQLWLDO VWDJH RI WKH X@®UHQW LHGHWLERQ\ FR® WILR®HG@FH DJDLQV W
VHWWOHUV LQ *XDGDOFDQDO LOFOX GG MV IOR\GHRIOUSIRQP BQDQWDWLRQV
*XDGDOFDQDO 7XKBGOWDFHPHQW RI D ODUJH OW R DVOHDFXWHQ* RSIRG® BRIG IR UF H
PLQH PD\ KDYH HVFDODWHG WKH YRRYHQKEH ¢ $RWRQG LZDVWR QNHG ODUJHO
ODODLWDQ+*XDGDOFDQDO GLIIHRHRFOIW XWH@MD WHNGS WRWL VSHKUWRAHLYHG LQHT)
UHYHQXH GLVWULEXWLRQV DQG®@®DXRDGWDON QDHFX¥WLQDWMREVODODLWDQV
ZRUNLQJ RQ WKH *ROG 5LGJH PLQHVIH P WHN G FXODWH &\ WIKHVHQG R
ODUJHO\ PDODLWDQ VHWWOHUVGKDOF BEBQ HYLFWHG IURP *XD

YLJKWLQJ ZDV LQLWLDOO\ FHQWHIHHIGRAWRNHOHQWH D/OVWDERRZQ DV WKH
*XDGDOFDQDO 5HYROXWLRQDU\ $DP{DDQB DPMUFHIU BVK FZ WO O LV WKH 0D UD X
YRUFH ,Q 2FWREHU WKH 6 RO RRRQ VVOQKWGE \D *RYIHAH P IJUHHPHQW ZLWK
JURXSV RU HOHPHQWYV RI WKHV H ZQA\RKISVO N @RD® HD ¥ JWKIH FHRQW 7 KH $JUH
OHG WR D IUDFWXULQJ RI * XD GQ QARYMHO WK IDWWIXB\S R IBMMGE MHKH SHDFH SU|
WKRVH WKDW GLG QRW 7KLV LUQWEWXUMKQHBE XRU DU H W) RIVXEGLQJI IXUWKHU
&HQWUDO *XDGDOFDQDO DUHD QD QBRZWWHK IHIXWKIQU ¥ RDNG L

‘DUIDUH ODUJHO\ FHDVHG DIWEQ W&B BDBLMFO \ROBIEVERMDQEH DQG VROGI
WKH 5HJLRQDO $VVLVWDQFH OLVY$R®, WIRQ6-R(@RPRQ ,VODQGYV

815 6RFLR (FRQRPLF 3URILOH RI WKHJRRRPXWQEWHBY RI WK

8151 'DWD 6 RXUFHYV

7KH PRVW UHOLDEOH GDWD IR B RPPKIQRRQIHYJ DV 8 BR LLIDMHRSI ZLWK D SURSRV
GHYHORSPHQW XVXDOO\ FRPHV IUBRIX®PBRWLRIQDDQGCH@XYKUORQJIJV +RZHYHU
QRW DOZD\V DYDLODEOH )RU \UKWH \PRIVFAD S DADAV DV WH [RQ ®\UWWD Y DLODEOH |
SURILOH RI WKH 75+'3 VWXG\ DBB I HDWHRIRE KB DAVDLR@ W WLOODJHV PDGH

5RXJKDQ HW DO

(YDQV ' M7HQVLRQV DW WKH DROF® 6DGJH ROGAROXYG®DQGVYT GDFLILF (FRQRPLF
9ROXPH 1XPEHU <« 7KH $XVWUDOUDOWADWLRQDO 8
JUDHQNHO - 7KH ODQLSXODWLRQ ®J &RV MWRPH UYRIQWERQ LQ WKH 6 RORPRQ ,VOL

9LFWRULD 8QLYHUVLW\ 3UHVY 3DQGDQXV %RRNV &DQEHUUD
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FKLHIV IRU WKH 75+'3 32 DQG WRKNRWH FGRIPW R QLMW KZHRWHNE KRSV DQG IURP
KRXVHKROGHU LQWHUYLHZV FRQGBGXBPWHG E\ WKH (6,%$ ILHOG

8.1.52 3RSXODWLRQ

7KH FRPPXQLWLHYVY SRWHQWLDOOVODIIBRWHAG WK WKWK 9BODQJR DQG :HVW
:DUGV 7KH SRSXODWLRQ FRXQWV RLOMWMKBIAY+Z3 VDKUHD % MDKRFPHD PDGH GXUI

(6,$ ILHOG VWXGLHV LQ DUH SDORBQVEHWK Q/KID DY LODEOH FHQVXV G
3UHYLRXV ORFDO HVWLPDWH YV 7SXMW3WKXWBHBR S WODS\SLURRY LAPIDWIHIHD \ ZLWK K

WKHVH KDYLQJ 3GLUHFW DFFHVWLYWR WIQWWXUQRD 1JDOLPERHS5FRXQWY PDGH
GXULQJ WKH (6,%$ ILHOGZRUN SXWOWKWH RDBEWPHBERXMYD SRGXYLGHG DPRQJ
DSSUR[LPDWHO\ KRXVHKROGYV

7KH YLOODJHV RI WKH SURMHF VE)XOQUHWLRDQ YR DQ SD/NRH UDD W HSIR SHRSOH D
DYHUDJH RI KRXVHKROGY 6HWWGHRNRO@WLRH\W KRUR IWRKH LVRODWHG R
VLWH LQ WKH XSSHU 7LQD 5L FRPPRQLWREBIVOKHUV NRVBEMOIDEL 1HDUO\ KD
VXUYH\HG VHWWOHPHQWYV KDG KRXOHKRROGVKRU INZBODDR® KD G KRXV't
RU PRUH 7KH ODUJHVW LQGLJHGRSONLROOPBHM RUWK7LQD $QWLRFK 9DC
+DLPDQH ODQJDNLNL DQG ODUDYDZDRHHHED QEROH®WWRWKH WLPH RI WKH
ZKLOH WKH VHWWOHPHQW DW & KRUR SRSHEHDLFHD® WAREE HD @ FHFOXGHLU O\ FRXSOH
VHHPV PDLQO\ XVHG DV D VKHOWG WF SGAWILYD WILRRWRIRFODQEDQGY LQ WKH
5LYHU FDWFKPHQW

7KH DYHUDJH KRXVHKROG VL]H LBUNRK)V 5 F RBP SDHIIDGL ¥ L WK IRU WKH ZKR
ODODQJR :DUG LQ +RXVHKROGVQRIWW IOH 18 IDIH & RPNV RQV LQ WKH
%DKRPHD GRZQVWUHDP YLOODJH\OGYQIGQ WK MXKHDKRXY¥KRXUH LPSDFWV
RQ WKH OLPLWHG GDWD DYDLODP®HD KRMV BRRE Q& W WDHIHP RIKD REPLODU VL]H
WKH %DKRPHD DUHD DQG WR WKH UHY WRI : HVBWRORPREDWODQGYV KRXVHKR
KDG DQ DYHUDJH RI SHUVRQV

:KLOH KDYLQJ D VLIJQLILFDQWOLVOWD &FRDY WR®XQ B MIKRER XMKD QD W SHUVRQ\
ODODQJR :DUG KDV D ORZ VHWWOWRH3W W HKQYRWDWRPSDEHGBVRQV SHU NP
UHIOHFWLQJ WKH YHU\ GLITHUHQ8 HARSWUD LHRWHBPRBEDWRSDQG (DVW *KDF
ZDUGV KDYH WKH KLIJKHVW VHWWOG\W H QW XTHID/AMOQIINYORS DROYALQFH

7DEOH 3RSXODWLRQ FRXQWYV FKILORKRDB JHw BLW KH® W D REPH D

& RPPXQLWLI 9LOOD]
,PSDFW | KRXVHK|] SRSXOI
DIILOLDWL KDPOH bssuR DSSUH FHQY FHQY FHQVY XV

6HQJH &RPPXQLW\ %DKRPHD

6 HQJH FRPPX(6HQJH 'LUHFW
% DKRPHD & KRUR

.RURSD

7RWDO

'RZQVWUHDP $UHD % DKRPHD

3DFKXNL FRPPXQLW\ 3DFKXNL 'RZQIVWUHD P
% DKRPHD +DEXVL
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&RPPXQLWLI 9LOOD]
DHLéiDWL kppoH{ 'PSPFW K%éé%ﬁ SS;?SEFHQV FHQY FHQ\ XV

1DPRSLOD FRPP 10PRSLOD "RZQVWUHDP
%DKRPHD .RPX|UHR

9DWXQOGL

9DOHNRFKD
$QWLRFK FRPPXQLW\ $QWLRFH "RZRVWUHDIP
%DKRPHD 9DOKVDOD

.RODQM[

.RPHR
7LQD FRPPXQLW\ 7lLQD "RZQVWUHDP
%DKRPHD 9DOWEDULN

9DOHEHIEH

7DKXUDND

9DOHPD|RWD
9XUDPDOL FRPP 9KUDPDOL "RZQ|WUHDP
%DKRPHD +DLADQH

+RURKRWX

9XYDPDL
+RURKXWX FRPP +RURKRWX "RZQVYWUHDP
6 HWWOHUV
7RWDO
QIUDVWUXFWXUH $UHD DUHDHD&RBWHGRE\ , ®WDKRRPEHNOE W X U
9HUDNXML FR 9HUDNXN ,QIUDVW
%DKRPHD 0DQJDN U]
0ODUDYD FRPP; ODUDYD | ,QIUDVW
%DKRPHD 1JRQJIRW

9DWXSD

5DWH VH " "
9HUDIDQGH FFO9HUD DQ ,QIUDVW
%DKRPHD 9HUDNZH

1HZ 0DK
9HUDNDELNDE 9HUDND{ ,QIUDVW
6 HWWOHUV
7RWDO
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& RPPXQLWLI 9LOOD]
,PSDFW | KRXVHK|] SRSXOI
DIILOLDWL KDPOH bssuR DSSUH FHQY FHQY FHQVY XV

%DKRPHD 7RWDO

ODODQJR :DUG

:HVW *KDREDWD :DUG

'LG QRW H[LVW LQ + :DV SIVW7DIVWRERIRRPBUGH

3RSXODWLRQ 7UHQGYV

/[LWWOH UHOLDEOH GDWD LV BYPLOD BRI X0ORWIZRQFWUWAR) GHWRU WKH 75+'3
ZKHUH YLOODJH OHYHO ILIJIXUHVLWRR DO BRNAHW YPSFROMVELEFHOH WR LQWHUSUH
ZLWKRXW DFFHVV WR WKH FHQVKRFRHERXQGDU\ PDSV RI WKH W

JURP WKH DYDLODEOH GDWD IHVKDWHBPRXWKWWH7VYQBHYSER®ORODWLRQ DV LC
ODUDYDT SRSXODWLRQ KDV WUHEVODW &G RXEORKXWIXQGKDHUD IPROGH KDV GHFL
PRUH WKDQ KDOI 7KH SRSXODWIM YHWRWWHKNH FHRPWXGUWLRLINVRI + RURKXWX
9HUDNDELNDEL KDYH LQFUHDVHIGEHDQYWO\KRHERI XEHDHNHGLEGRULQJ WKH (WK
7THQVLRQV 9HUDNDELNDEL DSSHIDDWIMR WKIDQERXW  WLKIHNV PD\ EH EHFD X\
YLOODJHUV EHLQJ VHWWOHUV DHAXO\GWR PO WKHOQIHP KQWH LWK WKH OR
LOQGLIJHQRXV FKLHIV GR QRW KJY B KWRKHRXWWZIOG 8 REFIDWKQD @AW HD ZKLFK PL,
WKHP WR VSUHDG RXW DQG HVWDEOLVK QHZ KDPOHWYV

2Q D EURDGHU VFDOH FHQVXV FRXRE W KRIUVFOFADQIR CRYEXSWLYH GHSRS
HITHFWV Rl WKH (WKQLF 7HQV L@@V SDG GJ MVKRISERDWLRIQQVQB JURZWK WKD

SHRSOH LQ WR LQ W RDWHKMKWHKGN.URQV DQG LQ 7 KH
SRSXODWLRQ RI ODODQJR :DUG WZQRZLQ ODUDRHUHWKX® VDPH \HDU SHU
WKH SRSXODWLRQ RI QHLJKERXULQUHBYWR IF DRERPMD GRRDONVIURP WR

PDNLQJ LW DOPRVW WZLFH WKH VL]H LW ZDV LQ

%\ FRPSDULVRQ WKH SRSXODWLRE@ RH[FOXGELQB DHRIA BWR KL@W\ LQFUHDVH
EHWZHHQ DQG ZKLOH WKHRORPR@D W IORP® BV VDR/HD ZKROH LQFUHDVH

*XDGDOFDQDO 3URYLQFH KDV SXIOHD WL\RWY HRIVW O OREKBIISIRYLQFHY 1DW
LV KLJK GXH WR KLJK ELUWK UDMRKAH Y QBEX®HWRLQ LKDVGEHDIAK REVFXUHG LQ
E\ LQWHUQDO PLJUDWLRQ

YUDHQNHO GUDZLQJ RQ UHWXXOWM RRWAH WKDMHQ SHRSOH RU
SRSXODWLRQ DW WKH WLPH ZHUMDKYRFWHWG RQ GOEIFDURP GLVSODFHG SHU

DV D UHVXOW RI WKH *XDODREDMVLQJ ,OHRISYOH ZHUH GLVSODFHG
RI WKH SRSXODWLRQ DQG LQ (IDWHW * KDRIEWWH SRSX®HDRBLRQ ZHUH GLVSOL
ORVW RI WKRVH GULYHQ RXW WE B G5 LO/K\G LW WZLIHDUGHO O DAGRD £ RQ QD UD

7KH SURMHFW LV WKHUHIRUH Q\AUN[VQ REGREM LIGH DDERPHD IR BRHU VRFLDO GL
SRVW FRQIOLFW SRSXODWLRQHGRZMAO QZ URK UWVLGWQRHIDDOND QG JDUGHQ
QDWXUDO UHVRXUFHV DQG VRFLDO VHUYLFHV

6H[ DQG $JH 6 WUXFWXUH

) LIXUH VKRZV WKH DJH VWURFRMXWKHRUMEKHYDPRISXKZIDWER FRPSDUHG ZLW
*XDGDOFDQDO 3URYLQFH LQ OBEQJRRBACDWIVYROQVKRREDWD KDYH YHU\ V
DJH VWUXFWXUHY DQG DUH JH Q@HWH\OW \RF RAVVHL B WRIQMD ZHW K DRV LV WKH\ |
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ODUJH SURSRUWLRQV DQG QXPEHRKVORIUHTID QWWGD QG \RXQV DQG YHU\ IHzZ
HOGHUO\ SHRSOH WKH ODWWRULRN ZKILL MU DGHWR B DUH SIRRIZWHGJH DQG FX
KLJK SURSRUWLRQ RI FKLOGUHQYDWERQV LMOQVWRM YIOMKDREHWHY XUYH\HG IRU
ZKHUH WKH ODUJH QXPEHU RI SRUMHIHVEROYRAHYX@IHUDGMHWWY LV YHU\ HYL
+RZHYHU WKHUH LV VRPH HYLGH®XGDWKRY MK B JOBRAD PBRR BHRDPSOH LQ

RI WKH SRSXODWLRQ ZDV DJHG IDNXG XQGHU FRPSDUHG Z

$FURVV HDFK RI WKH JURXSV LQ WEBREID/OD @DR® S8 SKHYMWLRQV PDOHV R)
IHPDOHV ODOHV PDNH XS Rl WKEBDWMRWQODP®D QIR SHRBW *KDREDWD ,C
ODODQJR :DUG WKH JHQGHU LPED® MEKFHH LV PRDW RHOYG GWAWSL DQG PD\ UHI
JUHDWHU ORQJHYLW\ DPRQJ ORFARPRQOHV FRPSDUHG ZLWK

)LIXUH $JH 6 WUXFWXUH Rl ODODQJR 3RSXODWLRQ
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(WKQLFLW\

7KH SRSXODWLRQ RI 0DODQJR :DUG QWKRXJRHOKH)BYDRQDEOH FHQVXV GD
QRW GLVWLQJXLVK EHWZHHQ SHRSDAO& KN RPWH IURP BDYBERKRUH LQ WKH 6|
,VODQGV 7KLV FRPSDUHV ZLWK *KDRED@®BVIDIGLQ : H\RW *XDGDOFDQDO
D ZKROH

$V QRWHG HOVHZKHUH WKHUH DVMW MHRX\EDHRUV HUHWKBUQIRMHJLWLPDWHO\
1JDOLPELX DUHD ,Q WKHVH F DRUWPD ONKXVWHRW DY OHD YUKIBIPH QWV ZLWK WKH
RZQLQJ FODQ DQG LWV FKLHIV 7KSRRIXXFHFBDQJHW RIRBLBERQH\ FKXSX V
KDYH EHHQ JUDQWHG ULJKWV ®RQEHY MRFD ODWBGI® VR E XW\RZQHUVKLS LV
E\ WKH FXVWRPDU\ ODQGRZQLQJ ROB®UMHBMH RHBIGHRWREMHW UHQHZHG SHU|
2QH Rl WKH FKDOOHQJHV IRU WK$HR%DW R PRIUL RADAMKGRA QWD O *XDGDOFD Q|
WK H V KDV EHHQ WKH XQVDQWWHRQ H® RE FEX SHPMRRIHRIURP 0DODLWD D
HOVHZKHUH ZKR KDYH FRPH WR %WOHG B DWD QIOWKR ZRUDN W@ WLRQV DQG W
H[WUDFWLRQ LQGXVWULHYV

7KH PDLQ HWKQLF PLQRULWLHV IQHYDRDQRQJRQ:® OGFDEMB\RIMQYV UHORFDWH
*LOEHUWHVH SRVVLEO\ DV VR MV DERDE LYK WFKHR B D WVHSXDUX DQG ZLW
VHWWOHPHQWY DORQJ WKH PDL@HBRDREQDQG RU FORVH WR +HQ
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7KH 3URMHFW QHHGV WR FRPSO\ ZAWE QGOHIG% BN USRUNRRRMO\ PHQWLRQH
RQ GLVFXVVLRQV ZLWK WKH :RUOI 84DmMMNGDERX WDIHEU PRSHRIDQFLRQDO 3 ROLF
ERWK RI ZKLFK DGGUHVV ,QGLJHW®YR¥XW BEHRGWHW WD DURBSDUH FRQVLGHL
,QGLJHQRXV SHRSOH UHJDUGOHVVQRLQVKHIHU6\RDIRWRY DMOD RGY ODQGRZQI
VIXDWWHUV VHWWOHUV SHRS®WB RIRRWXKBGDOOD@EY O0ZRDAK HQVXUHV V
FRPPXQLWLHYV DUH FRQVXOWHG WQ GRPSG LIDQAG 13 ZQ WA WKRIDWH W QIRUPDWLRQ
SURYLGHG LQ 6 HFWLRQ "% 3HUIRUPDQFH 6 WDQGDUGYV

IRFDO 3HRSOHVY6RXUFHV RI /LYHOLKRRG

JUDPHZRUN

7KH SURSRVHG 75+'3 FRXOG KD YRIQDOREDW@. SHRRYWHMIBEWHOLKRRGY 7KHU
WKH (6,$ DQG KRXVHKROGHU VXUYH LW IRUWWRMWILRG RQFAXWRKQW OLYHOLKREF
RI WKH FRPPXQLWLHV 7KLV LV S®&HWKOWHEBHPHQRZ LRI WKHPWSDUWPHQW I
,QWHUQDWLRQDO 'HYHORSPHQWWLKRRGMVIXOWBEZRDEPHVEDWHLY WKH UDQJ
OLYHOLKRRG VWUDWHJILHV HPSORWYHD EKFORG B O SSHRBMH WIWKN GHSOR\ RU X
YDULRXV FRQVWUDLQLQJ DQG BQOG OH I JY DDA\RRYVUDWNSOMDAG YXOQHUDELO
SHRSOH PXVW PDQDJH WR REWDRQPWKH WKLIQUM WKBIV H) RK @ L QH G

/ILYHOLKRRGYVY 6 WUDWHJLHYV

7KH PDLQ OLYHOLKRRG JRDOV RIOWKHRS5MKSHOSHUBRYE KWRXIOWHHKCRD SSHDU WR E
VHFEFXULW\ DQG SURWHFWLRQ IRF QUHD WCHP D@\GI DRV Y LR INWHR RXUFHYV :LWK D
ILQDQFLDO FDSLWDO ORFDO WHREBOWY X\OHF ®XGDQJH FRALY WUWKH IROORZLQJ

f WUDGLWLRQDO JDUGHQ FXOWDYSIDWMLRR 6D GRID WKEMINQAHRIPH QHHGV FR
RFFDVLRQDO KXQWLQJ

f &DVK HDUQLQJ DFWLYLWLHV WR. RERUMHBRIRIRGWR KRB\ JREGYV VFKRRC
WHFKQRORJ\ FRPPXQLW\ REOLJDWGRQW XBR® KWKYHKMRID\WG \QFSLFD OO\ LG
RU VHYHUDO RI WKH IROORZLQJ

X KRXVHKROG VFDOH FDVK FURBGURGXRWGRIQQ MKWHKFMIQWBD O PDUNHW
x VPDOO VFDOH WLPEHU PLOOPQUNRWB®RFDO DQG +RQLDUD

x ORFDO GD\ ODERULQJ IRU H[DPSGHQ @ OMHIPEHW PKAREANVGIEXLOGLQJ H
X

UxXQQLQJ D VPDOO KRPH EDVHG EEO/NOQAN VQ DMKKXKDDVPEORAHHULD OV KDQ
D ORFDO VKRS FDQWHHQ VHOOWLWH WHWRODFOO LWHPV YHKLFOH K

X IXOO RU SDUW WLPH HPSOR\PH@MW RRUCD URM HHRPEHD@QW DWHSLFD OO\ Wi
5LGJH 0LQLQJ &RPSDQ\ *50& ZKHQ2/RSHNDWHKRRDHOUYV */RIJILQJ
&RPSDQ\ PDUNHW JDUGHQV

X JLVKHU\ DW WKH 5LYHU PRXWK
7KHVH VWUDWHIJLHY WKHUHIRURR®ROWWEVVHOR RQ KDYLQJ
f ORFDO QDWXUDO FDSLWDO W XFKDIDYH @ DQG® [IRWHIWW \5 U B GYKH WV
f KRXVHKROG KXPDQ FDSLWD O GLIRRUGO®L § N WIDVGDW GRNOPRZDEGIH DQG O

f SK\WWLFDO FDSLWDO LQ WKH IRQB RVUDRR/GR UWTIXQBAHOMWIXEWXUH DQG V
WKH IRUP RI DVVLVWDQFH IURPDQBLIKERRY \FKMHBDR WHPHEWUV

7KH IROORZLQJ VHFWLRQV RXWQIQH YWKEILKRREUVWIORRRXNHKR® GV DQG FRF
WKH 75+'3 DUHD
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+RXVHKROG ,QFRPH DQG ([SHQGLWXUHYV

7KH 1DWLRQDO +RXVHKROG ,QBRRI I\QG ,( BS HRIBQMXXQUMHWH G WKD W RI
LQFRPH WR UXUDO KRXVHKRO G VDLIG WK KRRXORPFRD QMODQGXDGDOFDQDO SU
FRPHV IURP KRPH SURGXFWLRQ RI DRRIGN V@& \VIHUWH ISFHR\G XFK G E\ WKH KRX
DQG SUHGRPLQDQWO\ FRQVXPHG EW WK P RADP H AKSFRUMHIKRW GRU *XDGDOFDQD
KRXVHKROGV LV VHOI HPSOR\PHQW DQGFEZDJEBWLR®VYDODULHV ERWK
SURYLQFLDOO\ DQG QDWLRQDOO\

3HRSOH LQ WKH 75+'3 DUHD UHOFBQKERQKRPHBE VIKOBQ GQFRGIDVLQJIO\ WKH\
EHLQJ GUDZQ LQWR WKH FDVK H FGR/Q PR\VWRKRKNWKRIOEBM KDHH VRPH OHY H(
VXEVLVWHQFH SURGXFWLRQ WKROXY¥H RIKWKLYUUNDW. DWEBRBEE SURGXFWLRQ
NQRZQ

7KH VXUYH\ RI KRXVHKROGHUV RQWHWHR/HWSKIRWM NVAKWM DYHDDDGIZHHNON FDVK L

KRXVHKROGYVY LV DSSUR[LPDWBONKHAPHGLDQ LQFRPH LV 6%QJH +RZHYHU

Rl ZHHNO\ FDVK LQFRPHYV DV UDFRUWHAIMWR WKN YRELDZXOGHMH UDQJLQJ IURI
WR 6 %'

,Q DGGLWLRQ WR LQFRPH JHORXDWILQGY FWRPHWAHRERUY RULWKH FRPPXQL\
WKH SURMHFW DUHD UHFHLYHG WHHNVYRGRP S\ KW WHRWE RLGRADCAQH ZKHQ LW
RSHUDWLRQDO DQG RU UHFHLY® ERYMWRWDHY OWDRFGORKLVQWHRQGY WR EH WU
ZLQGIDOO LQFRPH DQG LV XVHG WR SRKY¥ KPOH RDHMEG LW RYW QRW VXUSUL
RQO\ D ZHDN FRUUHODWLRQ ZDV LRRQOG ESHOUDKHFRWRIP Q@ SRPHHHY RI HTXLSF
D KRXVHKROG RZQV DQG WKH ZHHHNKRO®FRPH RI WKDW KRX

)LIXUH HHNO\ FDVK LQFRPHV RQ GIRORPR®R' MRD QWXWH 'VDPSOHG KRXVHKROGV L
DUHD
12}
[¢]
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1R GDWD RQ ORFDO KRXVHKROG B[S8 QBN X RHF LZHW N ¥ARCHOHEWWLRQDO GD)
+,(6 LQGLFDWHY WKDW DYHUDQSH @ELOWAM KRXVXKRO® BHDV Rl 6 RORPR
ZDV 6 %' IRUDQ DYHUDJH KRXQM KIROGQI DQ DU JIH SHU FDSLWD

$SSUR[LPDWHO\ 86
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H[SHQGLWXUH RI 6 %' 2Q DYHSHDQGELWXUH MXV.WREG IRRG RQ KRXVLQ:!
RQ WUDQVSRUW DQG RQ PLVFHOODRKHMR XV JRRGV DQG

+XPDQ &DSLWDO

,QWURGXFWLRQ

+XPDQ FDSLWDO UHIHUV WR WKH[ :NHORAHIHGI R Q VANKLGFBEVLQBEQAELGXDOV DQG K
FDQ GUDZ WR JHQHUDWH D OLYRONKFRRZG UDRWG MWKHUODERRUQD EOH WR WKH
ODWWHU GHSHQGYV RQ SHRSOH¥YHRYH UDIKHV KHDDW.R O 6@ ZHOFONY RI KXPDQ
DUH GLVFXVVHG EHORZ

7KH SHRSOH RI WKH SURMHFW DDBDVWH CAXKMWMIRPIDDU\RQ Q/GIBHWDLOHG WHFK
NQRZOHGJH VNLOOV DQG DELOLWLHY LQ D QXPEHU RI DUHD

f NQRZOHGJH RI WKH ODQG DQG JHRIWFHKNFRPMEW 7ULAOXGLQJI WKH OF
SDUWLFXODU QDWXUDO UHVRXNU¥HP QG BWOFMHY REHUHGWKWURBYH RZQH L
XVH ULJKWV

f NQRZOHGJH RI WKH WUHHV SODDRW W DH GF IDQRRPHYW IRRQEQJ ZLWK
FKDUDFWHULVWLFV XVHV DQG VHDVRQDO DYDLODELOLW\

NQRZOHGJH RI JDUGHQ SODQWVVBGE LRWKB Q GG WK VWNIF®OWH ®R PDQDJH
PDUNHWLQJ DQG VHOOLQJ VNLOOV

FDUSHQWU\ DQG KRXVH EXLOGLQJ VNLOOV

QXPHUDF\ DQG OLWHUDF\ DQG

f NQRZOHGJH DQG VNLOOV LQ KDFE&LMA®\SRZHU WRRO DQG P
7KH\ DOVR UHTXLUH WKH DELBQWH MR G WDV BVUDZELAKRFRXOG UHGXFH W

WR VXSSRUW WKHPVHOYHYV D QGKNRRZHD EFHRY BEDYV LFUKIBDPOOA ZHOOEHLQJ
WKHVH DUH FRPSOHPHQWHG E\ NQRDPQ¥GV RFRD ORFROUH ¥ XO/QWRPLQFUHDVLQJ
NQRZOHGJH RI KRZ WR GHDO ZLWRHXRUHDIOXRUDB DHYV DDMIR GR P

~ ~ ~ —

$Q LPSRUWDQW VWUHQJWK RI \WWHDWHI\DL GV QWKW RSIH\E WHK RWRWKHH LU WUD G LWL
DQG VNLOOV DQG DELOLW\ WRQYLLYUHR Q PHI) \U D D DHEOW R MW XMDOH D OLYHOLKR
6 XFK VNLOOV DELOLWLHV DIQ®E WKIB GIRXIUNNH RUH DRZIDQUKS LQ UXUDO DUH
SDUWLFLSDWLQJ LQ YLOODJ R ZOHIEJBKIHW IS DVWIHGEL WRRE QD) EQUHQWY DQG H
WKURXJK *0OHDUQLQJ E\ GRLQJ " Y KRV PIDWO FRRESOHWHRWHG WKH JRYHUQPHQV
SULYDWH VFKRRO V\VWHP LI U®DIROB F F(RUHEVHODQ'G SHIRSPW DUH UHTXL!
ZLWK XUEDQ FRPPXQLWLHV DQG RROGUW HRQMF PQRPY MWKO D RHTXLUHV D Gl
UDQJH RI VNLOOV DQG H[SHULHQ®RFZ®OK O DPDHOQEWHD OZD\V

7KHVH YDULRXV DVSHFWYV RI KXWRBQ/HABBUWWE M\UHQGMIDHDWR2ORZLQJ GLVF X
ZRUN HPSOR\PHQW HGXFDWLRQID® GDIOHD Q®/ K/ XXWIHQJIGWKWH RVKDW ZDV DYD

RUN

7KH 6 RORPRQ ,VODQGV &HQVXV BDWKHHUVQROBBGWLR@ QRBURYHU RQ ZKHW
WKH\ ZRUNHG GXULQJ WKH SUHY IRIXZRDUNHN WOLQ G W KMKMAW\ XKW XD OO\ GR’
5HVSRQGHQWY DUH RIIHUHG D RKRQFH RI RQH RI WKH IROO

f RUN IRU SD\ DV DQ HPSOR\HH RIWHR WHFQPRHDOWD RUD QUHPSOR\HU RU D
HPSOR\HG

f 3URGXFLQJ JRRGV IRU VDOH
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f 3URGXFLQJ JRRGV IRU RZQ FRQVXPSWLRQ
f 9ROXQWDU\ ZRUN DQG
f 8QSDLG IDPLO\ ZRUN

7KH LPSOLHG DVVXPSWLRQ LQ WEKW &HRSON RBMMW@RO RVLYKRU GRPLQD QW
ZRUN"~ UDWKHU WKDQ EHLQJ LQ\Y RESRHGN D@ \8 HPUCDABLYS € Al XIDFOWOL Y LWLHYV 7 D N
IRU ODODQJR :DUG DW IDFH YDOXH $HRPRYWRI| ZRIUWK®J DJH UHFRUGHG LQ

FHQVXV IRU ODODQJR :DUG ZHUM LQ ZBIUG WRSORAPEQR\HG RU HPSOR\L
RWKHU SHRSOH DQG D IXUWKHU V IRHWH SHRGRXF IHJD BR®E JDUGHQ SURGX
LPSOLHV WKDW RU VR ZHUH HQRPYHG V®RHWKBDRADVK HFR

7KH OHYHO RI SDUWLFLSDWLRQ 1 (G ARKS$OHDIMK :HFRQ RIPD DEPRWD LV VLPLODU
EXW VRPHZKDW KLJKHU WKDQ IRU *XDGDOFDQDO DV D ZKROH

7KH FHQVXV UHFRUGYV WKDW RGO\ LQ QHODMPIDREDWD ZHUH HQJDJHC
SULQFLSDOO\ LQ VXEVLVWHQFM RRRZGLR)URRSXFDWLIRCGR Z MIFFERVKH ZKROH RI1 * XI
SURYLQFH ODODQJR DQG :HVWD'X DREE DWW PDN ERASWUHG WR RWKHU L
UHVLGHQWYV RI *XDGDOFDQDO NGQFHOWWH Y BOH FERRVK ONRE BWRQLDUD FLW\
DQ DFWLYH ODERXU PDUNHW DQ® WNHWWWDIOQE DX GH BIURGKFHRBLDUD FHQWI
ZKHUH PRVW SURGXFH LV VROG DQG ERXJKW

,PSRUWDQWO\ WKH &HQVXV GDWBRAKBZ | VWIKIDHVQ FHK HQ HZ RUNDERWZHHQ PDOH
IHPDOHV LQ ODODQJR :DUG )RU H[DRPIS®WKHLQ LRQO\ LQYROYHG LQ SD|
MREV ZHUH ZRPDQ ZKHUHDV ZRPHQ ARGBJIXS LQRINENRVMWHQFH SURGXFWL

RI WKRVH SURGXFLQJ JRRGV KRV MDERLQDQ®SDIRI WPLO\ ZRUN $SDUW
LQFRPH IURP VHOOLQJ VPDOO Y ROXRPH EIDRLYK IRRG FURSW LWHPV ORFDC
WKH +RQLDUD PDUNHW ZRPHQH¥\SLFDROHOX K DNRHFOMKWOH GLU

3DLG (PSOR\PHQW

7KH YLOODJH ZRUNVKRSV DWWHRPGWRIQCGWKHR HDIWKAW IRQ IBRDPGWMIPSOR\PHQW |
FRPPXQLWLHV RI WKH 75+'3 DUHD WEBBOGDWDV XPPDUL]HYV

7TDEOH (PSOR\PHQW LQ WKH FRBPXQHWLHYV RI WKH 75+"'
0D L W\ S
&RPPXQLW\ 9LOODJHVY ,Q SDLG 7\SHV VRXUVHOQI

DIILOLDWLRQ KDPOHWV|HPSOR\PH[ SDLG HPSOH HPSOR\PH|QW

'RZQVWUHD 6HQJH &RPF

6HQJH FRPPXQLW\ 6 H[QJH &KDLQVDZ
WLPEHU PJlOOLQJ

& KRUR 3XEOLF VHUWERWRXULVP
PDUNHW
.RURSD
JDUGHQLQ

7R\ "

'RZQVWUHDP $UHD = 2WKHU % DKRPHD

BDFKXNL FRPPXQLW\ 3DFKXNL
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&RPPXQLW\ 9LOODJH\ ,Q SDLG 7HHH/VRXU3%ESVWSHV RI
DIILOLDWLRQ KDPOHWV|HPSOR\PH|SDLG HPSOH
HPSOR\PH[QW
7LPEHU PLUOOLQJ
+DEXVL "5 0/ Pgﬂg:gLQJ
(DUWKPRYHPY" o o oo
HTXLSPHQW KLUH
1DPRSLOD FRPP 1DPRSLOD 7LPEHU PLlooLQJ
.RPXUHR PDUNHW
JDUGHQLQ
9IDWXQDGL JUDYHO
9DOHNRFKD H[WUDFWLRQ
$QWLRFK FRPPXQLW\ 4QWLRFK 7LPEHU PLUOOLQJ
3XEOLF VHUMLBHZRRG
9DOHVDOD
(DUWKPRYHURDUNHW
.RODQML *50/ *332/ |JDUGHQLQJ
FKXUFK FUDIWV ENXVK
-RPHR IRRG PDUNHWLQJ
7LQD FRPPXQLW\ 7LQD
9DOHEDULN 7LPEHU PLOOLQJ
*50/ *332/
9DOHEHEH NHW
3XEOLF GHU%E%&GHQLQJ
7DKXUDVD
9DOHPDRWD
9XUDPDOL FRPP oXxUDPDOL 7LPEHU PLUOOLQJ
*50/ 3XEOLFPDUNHW
+DLPDQH
VHUYLFH &p®OUGHQLQ
+RURKRW X 3RUWV &RP$BRSUD FRFRD
Y)LVKHULHV | FDQWHHQ
9XYDPDOL KDQGFUDIWV
+RURKXWX VHWWOHUV +RURKRWX332/ *50/ [\ Con kLun
1*2 SXEOLF
PRUNHW
6 HWWOH UV VHUYLFH ORJJ[ aLas
FRPSDQ\
7RV
QIUDVWUXFWXUF
9HUDNXML FRPPXQLW\ 9HUDNXML 7LPEHU PLOOLQJ
000JDNLN|L 3XEOLF VHU[YADFBIN HW
*50/ JDUGHQLQ
(DUWKPRYHUEXVK SURGXFWV
& KXUFK PDUNHWLQJ
YHKLFOH KLUH
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ODLQ W\S

&RPPXQLW\ 9LOODJHY . Q SDLG [7\SHV VRXU 'Y
DIILOLDWLR KDPOHWV|HPSOR\PH|SDLG HPSOH
Q HPSOR\PH|QW
ODUDYD FRPPXQLW\ oduDYD 7LPEHU PUOOLQJ
LIRQIRWL PDUNHWLUQJ
KDQGLFUD|IWV
9 DWXSD X x50/ PDUNHW
JDUGHQLQ
5DWH VFKRRO FDQWHHQ
ILUHZRRG
9HUDDQGH FRPPXQLW\ PHUD DQGH 7LPEHU PUOOLQJ
PDUNHW
9HUDNZHOL *50/ *332/ IDUGHOLQY
444 IDUPV
LHZ 0DKDWD EDNHU\ EXVK
SURGXF W\
9HUDNDELNDEL VHWWOHpPV *ROG SDQQRLQJ
DUWLVDQpO
9HUDNDELUNDEL *50{ PLQLQJ HDUNHW
JDUGHQLQ|J
YHKLFOH KLUH
7R\
'RZQVWUHDP *KDREDWD FRPPXQLWLHV

+RXVHKROG 3URGXFWLRQ DQG 6HOI (PSOR\PHQW

7KH LPSRUWDQFH RI PXOWLSOH Y FAWLYDLWH Bl \V DIP\R @J OLK H GIHARFOH RI WKH J|
75+'3 DUHD LV HYLGHQW LQ WKHKRXV B KRYX\P EOQNMDHRQGLQJ DFWLYLWLHYV
)RU H[DPSOH ZKLOHWYV ¥DQDBQIR UHWKIHD WKHLU PDLQ HFRQFR
DFWLYLW\ ZDV SURGXFLQJ JRRGKRIR®VVDHFHRUWHI WRKOWHWKH\ HDUQHG VR
IURP WKH SURGXFWLRQ DQG VDOURRBIXFW/SW RRIG RY RWKHWDEOHV DQG IUX
DQG RWKHU HGLEOH QXWV FRFRQXWNRDQG X\ 00 RZAHU S URBXZWOG SODQW\
WLPEHU DQG FUDIW LWHPV 7DE@®HKHLU * KSDRREETDNVMH @ HLWKKERXUV WKH SHR
ODODQJR DUH PRUH LQYROYHG HYW IDH) G UVRIGPEFHWLRROWRP XBRZOHVY LQYROYF
FRFRQXW SURGXFWV DQG FRFRDVLEKIOLWWHWR END/REE WD SHRSOH RI HVWDE
SHUKDSV DEDQGRQHG FRPPHUFLIDGGEOBRYDW ISOOL QQ WRAQPKWUHDP RI W

7DEOH

5LYHU

7DEOH +RXVHKROGY HDUQLQGXBWK IURP VDOH RI SUR
1XPEHU RI KRX 3HUFHQWDJH RI
‘HV THV
*XDGDOF ODODQ *KDREDVYV *XDGDOF ODODQ *KDRETI
BURYLQF :DUG ZDUG B3URYLQF :DUG :DUG
)J)RRG FURS$V
&RFR &RSUD
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%HWHO 1XW
& RFRD

7REDFFR
7LPEHU

)ORZHUV
2WKHU SURGXFWV
QRQH

+RXVHKRQGV
LQYROYHG

7RWDO
KRXVHKRQGYV

1RWH WKDW KRXVHKROGV FRXO G URGHFWWHNSHRUH WKDQ RQH

7KH +RXVHKROG ,QFRPH DQG ([$HQUOHWRUWHXWKDW+RI WKH *XDGDOFD
KRXVHKROGY WKDW ZHUH LQYRONFORIRHQRPH NZFRGHRISYVRGKHLQJ URRW FU
VDOH ZHUH SURGXFLQJ RWKHU YBABHUWOIERQLOY DOGHNWRWMNM IDUPLQJ Z

FDWFKLQJ DQG VHOOLQJ ILVK RGXFWHRIQQ) RQGGLFEBUM $HQJIDJIHG LQ VRPH
NLQG RI VHOI HPSOR\PHQW RU VPDOO EXVLQHVV DFWLYLW\

,Q RXU KRXVHKROGHU VXUYH\ L OREI LW B W HUE WSRHQLGHKRXW HKROG JUHZ FUR
NLQG IRU KRPH FRQVXPSWLRQ ZKROUOHFROVUBEWMXIBUBRGHKEH IRU VDOH 7KL
UHDVRQDEO\ FRQVLVWHQW ZLWK \WRKHIDODQHIRVROWGELQGLQJIV

:RPHQ RI WKH VWXG\ DUHD WHQG DWH JWRHN SZ WHRNBWMHUSWRRP+RQLDUD WF
SURGXFH DQG WR PDNH DQ\ QHFHWWNU\'IKIRKVHEWROGLSADBEFKY VHHP WR
GLIIHUHQW GD\V IRU PDUNHWLQJ WARKRMNKJWK-D BXVIGDM W KBDRMRU WKH +RQLE
ODUNHW 7UDQVSRUW W\SLFDOGHUERYHW R® HIHPK WD8 %SOXV D PDUNHW VW

7KH UDQJH RI FURSV JURZQ IRU FRSUHXPISOWRG DQG WB®H L 5HODWLYHO!
UHVSRQGHQWY PHQWLRQHG SUR GXW D@ DARE N APR L QH \ESHMWHOWKHUH EHLQ.
DSSDUHQW DEXQGDQFH RI EHWMOHQXWXIG) WKHDY LDD@® B-OHAW\ Rl EHWHO Q
0DQ\ LQGLJHQRXV YLOODJH KRXVRRR G®S DRIHVLQORVYHG WQPEHU SURGXFV
LV GLVFXVVHG EHORZ

7DEOH & URSV SURGXFHG IRU FER \EXPEKWH R/X DWQHE\ HBUKR XVHKROGV
R
KRXVHKR| RI KRXVHKROGYV
3URGXFW
JURZLQJ| JURZLQJ IRU VDOH
FRQVXPS
%DQDQD

.DVDYD ODQLKRW HVFXOHQWD

. XPDUD ,SRPRHD EDWDWDYV
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SURGXFW

R
KRXVHKR
JURZLQJ

FRQVXPS

RI KRXV HK

JURZLQJ

IR

%HDQV

&DEEDJH

7RPDWR

VXJDU FDQH

VOLSSHU\ FDEEDJH
PDQLKRW

$EHOPRVEFK

XV

WDUR &RORFDVLD V

\DP 'LRVFRUHD VS

(JJSODQW

&DSVLFXP

SDQD \DP

SRWDWR 6RODQXP \

3XPSNLQ

6 KDOORW

3DZSDZ

*DUOLF

SLQHDSSOH

&KLQHVH FDEEDJH
UDSD YDU

% UDVVLFED

& XFXPEHU

& RFRQXW

OHPRQV FLWUXV

NDQJNRQJ ,SRPRHD

DTXDWLF

EHWHOQXW $UHFD H

DWHFKX

OHOROQ

FXWQXW %DUULQJIW

RQLD SURFH

1UD

&RUQ
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RI
KRXVHKR| RI KRXVHKROGV
JURZLQJ| JURZLQJ IRU VDOH
FRQVXPS

SURGXFW

& RFRD

MDFNIUXLW $UWRFDUSXV
KHWHURSK\OOXV

VDJR SDOP OHWUR[\ORQ VS

,Q KLV JXLGH WR 6 RORPRQ ,VODQG RRCGFBURIBSY WKH GEKHUVLW\ RI FURSV
LQ ORFDO JDUGHQV DQG QRWHWAWKDWD WBGLRQ @ ALMGI HRRGY DYDLODEOH
IRRG VHFXULW\ VWUDWHJ\ LQ D@ XEXFH UWDUW K YH@YOLW RMKPHQ WKDW WKH YDU
SURGXFH RITHUHG IRU VDOH LV JUWRGXWFHHIG WKD ARIHSRBWMEPSWLRQ :LWK K
FRQVXPSWLRQ WKHUH LV D PXFK SOHMWHEKHF K PYKORNRW RQRSND EDQDQD DQ
YHIHWDEOHY ZKHUHDV WKH FDWR EQROX@T@HUN PRVE QJUNHI@\ OHDI YHJHWL
H[RWLF LWHPV 7KLV VXJIJHVWWWKOVEDWKWHHCQ RIDIQURXZMIDIEWVOSHFLILFD OO\
PDUNHW DQG WDUJHWLQJ PRUH KPSRYWDEWOR RGRPURGRFMANWWLFDOO\ DQG
FRPPHUFLDOO\ LPSRUWDQW JUHH® YR PHIHDNEGOMHYGCDDBWHBRODGE W WHH QW WR W
5LYHU DQG LQ VRPH FDVHV DUHDRUWKOHN+ROG U E HG W A B IRBHPE Q W

2FFXSDWLRQV

$PRQJ WKH SDLG ZRUNHUV LQ OWKBIQRRVW WEBSIRUWD QW RFFXSDWLRQV
DQG WUDGHYV VHUYLFH DQ®RQ@WVWOHY DQGC SR RWVRQG PDFKLQHU\ RSH
%\ FRPSDULVRQ WKH PRVW LO®SRJIRXEB QW REG X SDKWVRMIDQ :HVW *KDRED
HOHPHQWDU\ ZRUNHUV RU ODERXNHOOHG DJIWRFAPRIHXAED DQG ILVKLQJ ZRI
ERWK SUREDEO\ DVVRFLDWHG ZLWKXQEBPBWRMHRHQMDDW\*SGROWDWLRQ RSHUL
RFFXSDWLRQDO GDWD LV DYDLODEOH DW WKH YLOODJH OHYHO

(GXFDWLRQ

YRUPDO HGXFDWLRQ SURYLGHV DQPRDSVWRICEXDQGLRY SKX¥RD OO\ WKH VNLO
NQRZOHGJH QHFHVVDU\ WR SDWWRRGSDWHARGRMLDP B G\ VLROF IWHKW \

1RZDGD\V DOO FKLOGUHQ LQ 6 R@RBRMQR,VOWD QBN VDB WVIWSHFG SULPDU\ VFK
LV DYDLODEOH 3ULPDU\ VFKRROHHQ ERWRPRWYW FREBRGVRIM ,Q WKH SURMH
QHDUE\ VFKRROV DUH SURYLGHRHRWERWE& EHRWWD BOIRMHHWBOQFKXUF KHV

*RYHUQPHQW VWDWLVWLFV LQGLF®RPHR @ KDOWDWEM PRMRUUWY RIWWHQG VFK
DJHV DQG DIWHU ZKLFK DWWHRWDR® EZWEBHVHY GRFOXQBPO FKLOGUHQ D

DWWHQG VFKRRO ,Q JHQH UMD GWATHO 8 HYGDCAD WL RO BWWDLQPHQW LQ |
FRPPXQLWLHV LQ 6 RORPRQ ,VODQGV DUH VLPLODU

&HQVXV GDWD RQ HGXFDWLRQD & BHHQW LFLRRWL P DIQOD BE KLY WKH ZKRC
*XDGDOFDQDO 3URYLQFH 7KHVH ODWISWREOHYPW\RWKPRYW WIKKBRRO DWWHQ
SULPDU\ VFKRRO DJHG FKLOGUHQO)RU R[DPS\®GI®UVQROG\RZHUH DWWHQGLQ
VFKRRO RU SUHVFKRRO Rl WHOQ®UQROBYGZHURIDW \HDU ROGV ZHUH
DWWHQGLQJ VRPH NLQG RI VFKRRDWRH RG MNUPH QIHBR BWFHKE®®\ IDOOV RII UF

3DJH R



RQZDUGY 7KH PDLQ GLIIHUHQFHV E® WGKFQ VERRQ D™D S IUWOFLSDWLRQ HPF

DQG RYHU DJH JURXS SRVVLEDKGHHRPRR W RH KIHBEDWAKRRO IHHV IRU RUC
IDPLOLHV ZKLFK PHDQV IDPLOLHNVIRYR XY B G YIDXEHKMHUW RQ WKH HGXFDW
VA\VWHP

JURP REVHUYDWLRQ LQ WKH YLOWDIFrXHRR® IDWKNHQRED'QFHUEYD UHODWLYHO\ Ol
,QWHUYLHZHHYV LQGLFDWHG WKRODW WHKHEHGY DRM KH WRXWKHKRIDE ORZ DFFHV
WKH ORFDO VFKRROV GXH WR @G $ RRR Y BRARRIOQW DD M SRUWHD FKHUV GXH
VDODULHYVY DQG RU IDLOXUH RI WKHS DR YHKU-Q RHHDOW KHRIVHY ROD ULHY 6 RPH O
YLOODJHUV YROXQWHHUHG WKDWUWKKDG SRR GIHRSWIHFWM NQOOV DQG ZH
HPSOR\DEOH DV D UHVXOW 7 O\VPDLWQUIWMXIH D QB DR VMR FHDDUWLQJ DPRQJ JLI
DQWLVRFLDO DFWLYLWLHYV DPRQJ ER\V

$W SUHVHQW WKHUH DUH DSSURMWRD® MEHVHSY*H B NBKRR®NKIZ FORVHVW RC
RQ WKH PDS LQ )LJXUH /R KDY S HREOMW DY HIRAHHWR WR VFKRROV WR P
DQG VDIHU IRU WKHLU FKLOGUHR WHRVXIOW DFORRBX®DWILHRY VRVHWLPHV XV H
EXLOGLQJY DV DOWHUQDWLY HXEOBGV QU RWREYVL URRZOHVERDWWRRP XVLQJ ORF
YRU H[DPSOH LQ 9DOHVDOD $QWIDRER UW&H VFHRRIPPIXFH.DVE D EXLOGLQJ WKD W
NLQGHUJDUWHQ VHH )LIXUH PRZENGO DI/ OHD GHWPDQHQW EXLOGLQJ

DW WKH LQWHUVHFWLRQ RI $QWLRBX RQGHIDPRYDVWDXFWIRMIBEQG ZLOO WL
IURP *UDGHYV 7KLV QHZ SHUPRIKQHMQWRXLWEXOWHGLEW 5DWH ZDV EHLQ.
WKH OLQLVWU\ Rl (GXFDWLRQ QW SDWWSRIRY LEBHG &R RIRE®O FRPPXQLWLHYV
75+'3 SODQQLQJ SURFHVV &RQVWEXPWERIQBGHVY EWRPDIWERQW@WRFDO FRPPXQ
QHZ VFKRRO FODVVURRPV DW 9H QHWIZOIR Z IORF D@ LFFKIQIDBAH QVMVR ZDON VH
NLORPHWHUV WR 5DWH 6 FKRRO GHRZWWY KU O RLV W IMFXK RRIH & WWR DWWHQG 5D
+LJK 6 FKRRO 7KHUH LV DOVR D WEKRR® GNHQBILWWHEKKXYHAK DW 1DPDQX

&KLOGUHQ ZKR ZDQW WR DWWH @® KV FKIRR @ RYWIOY GHMBPRR®HDYH WKH C
DWWHQG ERDUGLQJ VFKRRO 7 KHWFDRYBUYUXY % XFKRWAHKIKR/O L&VHOZ\Q & ROOH.
IRUPHUO\ ORFDWHG QHDU WKH XMYADW Q@HBRWDVKID® BADRVDH VBNV * XD GDOFD QU
PDVVLYH GDPDJH E\ &\FORQH 1DPXWUMUNIQIULVOBY B OOWEDGEHLQ +HQGHUVF
'RQ %RVFR DFDGHP\ DQG LQ +RQLDUD

.LQGHUJDUWHQV DUH ORFDWHG DWHVDOYD7KHREJRWNHHD OBLDGUHQ DJIHG
\HDUV ROG DQG DUH UXQ E\ OR RXOYRROXRNOH MY KHRXSS VS WLWKH WLPH WKH
VXUYH\V ZHUH EHLQJ FRQGXFWHGU.DDQWEH @ ZPPX QHWUNQQGFHRPSOHWLRQ DW
6 WXGHQWYV IURP WKH GRZQVWUHDF ¥RPRSZQDWLHWWKN XBKB D'VZRDNHUV YLOOD
DQG RWKHU SODLQV FRPPXQLWL VY XD5MIHAH W WR QBK HI DODLGER X 3ULPDU\ [
+LJK 6 FKRRO DW 1JXYLD
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)LIXUH 9DOHVDOD NLQGHUJDUWWBQ ® QGDIGHVGHY ULJ&W

+HDOWK DQG +HDOWK 6HUYLFHV

+HDOWK DQG ZHOOEHLQJ XQGHUS2 @ S8 LRRQW M EXO DWW\ VDS MHWIF XUH WKH Pl
H[LVWHQFH DQG WR SDUWLF LS DHSH QCQQ\V LRQRMAF WIRFQHBVRORPRQ ,VODQ
VLIQLILFDQW WKUHDWV WR WHWSH RUDIDMWK DQG ZHOOEHLQJ

f GLVHDVHV DVVRFLDWHG ZLWK WKR YH®@Y DURQ® B R (DGLGVIXRQY VXFK DV
SQHXPRQLD GLDUUKHD DVWKPD DQG VNLQ GLVHDVHV DQG

f LQFUHDVLQJO\ FRPPRQ GLVHDVHM WG FRQKG LLMIDRIHT XDWHRFRU PRGH U
QXWULWLRQ DQG OLIHVW\OHORRBKSDWVEXDEH\WOWPKDRIKLE) FKLOGUHQ .
PDOQXWULWLRQ VWUHVV DQGAISQREOHPV RI SURWHLQ GHILF

%DVHG RQ YLOODJH ZRUNVKRSVODRRISOMH UWKLHH BV LZQ RIS ORFILVHDVHV RI
UHVLGHQWYV Rl WKH SURMHFW DNH®LD UHKRLDO DWADHBQHMPRQRG RWKHU UH
FRQGLWLRQV GLDEHWHV DQG 60 'SUREQKR DHWISHFELDVOFOEBPRQJ PHQ DQG
GRZQ WR WKH SK\VLFDOO\ GHPD GOUQILWISRNVKRIDZRUMNRDG® H J WLPEHU
VHYHUDO YLOODJH ZRUNVKRSV FHRISDRIQBYERHWHE GQEHQBQHFHHYHU & XW'
IUDFWXUHV WR OLPEV DSSHDU \QR EH QWB\WB WLR ISERERPRA@DYLQJ HQYLURC
WKHLU ZD\ Rl OLIH WKRXJK QRHGIDQ¥DL GHNQFWDRODEOHRRY WQMXULHV

,Q VRPH FRPPXQLWLHV SHRSOH Q& SRIDUWE HDK B W RD/ODWHDVDRZO\ UHGXFL
SQHXPRQLD LQFLGHQFH DSSHDUVRWRVEH LRSFWRNDHAKIWE RFHVDQLWDWLRQ
LOOQHVVHV KDYH UHVXOWHG IURP WICRQ URSBRYMWPHQWQGUYPBY ZLWKLQ FR
HJ 7LQD 9LOODJH 5HVSLUDMREH FRRPEPROLBRON QISESRWK FKLOGUHQ DQG
DQG PD\ EH DVVRFLDWHG ZLWK FRRML\D1 @ FORY RSFMBEZRRE DQG ZLWK GD
FRQGLWLRQV

7KH SHRSOH ZKR OLYH LQ WKH Y LFUB LMRQRIWDKHNDL QI WHYDRWLQJ ZLWK L\
WKHLU GDLO\ OLYHV HVSHFLDIOONUZREHR)Y WRE FKROBUHQ L& WKH SURMHFYV
.RURSD &KRUR +DEXVL DQG 9XWDKAHD OLJ W HE DD@IF IRWAMEKHR JLQD 1IJDOLPEL)>
DQG WKHLU UHVLGHQWYVY KDY HWRRNRW GDWKB LWLYHMW WR® WRHFDWFK WUDQV
7KLV FDQ VRPHWLPHV EH YHU\ GP@GHWRRKYV DIUPF M XEMWHHFMWFWR FKDQJH VF
UDSLGO\ &RQVHTXHQWO\ WKH UH/ RUHQRFD G URZDOQEVRRIQERUOGUHQ UHSH
DERXW RQH HYHU\ WZR \HDUV 7IK®J VDN WHKINHPQV CRO WD MBU GHVWUXFWLY
ZKLFK LQ WKH SDVW KDYH FDXVHG PDQ\ GHDWKYV

7KH RYHUDOO UDWH RI DFFLGHQWVWKBGFRPPXGH®YWD\O RE HDRIHK S URMHFW D L
NQRZQ
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J)RU ZRPHQ WKH PDLQ GLVHDVHWVRLFE& KHKMHOWR LW VRIMWH QRUXITHU LQFOXGH
JLYLQJ ELUWK WR SUHPDWXUH EDWKHR/I HPLWKBUULRHH RRAUIKBU RU EDE\ RU
WKH WLPH RI GHOLYHU\ 6LQFH OVKHUBKN DIUHFQRAEUHDIOMWK ADEQLFY QHDUE\ D
YLOODJHY GHDWK PD\ RFFXU ZKHGUREERBPVQ FKXQRMKHWUXKBUGV KLS ZRPH
FXUUHQWO\ HQFRXQWHU LV WKUD QWb BER URNCHDMROD WRHW D NWMIRWKHP WR WKH F
+RQLDUD RU WKH &HQWUDO 5HGREZQIWR ZRWUFRIOUDODD W ITWKHY HQFRXQWHU S
ZKHQ JLYLQJ ELUWK

$FFRUGLQJ WR ZRPHQ WKH PDLQXVBMQBV REMQYGHYYN DAMH WKH PRQH\ RQ D
DQG RWKHU ZRPHQ KXVEDQGV EHPRRILODIOQYRDYW\G KXWHEWQBY QRW FRQW
HQRXJK WR VXSSRUW WKH QHHGVDDNWQKRPHX IR X QI VRERS OBIJWNVKHLU PRWKH |
GRLQJ ZHOO LQ VFKRROV DQG XQXZRRXWHGELEOMIQDQF\ DPRQJ

$FFRUGLQJ WR WKH (6,$ 6 FRSLQDEXWIRUWPRQLDPDFKXNND 9LOODJH DQG $Q
PRVW FRPPRQ DLOPHQWY UHSRUWHL® ZHQYGE BQ HRERRQULYCH PBDIXULQFLGHQFH
FROQGLWLRQV HVSHFLDOO\ DPRQJ FKLOGUHQ (QWXUD

&KLOG +HDOWK

,Q WKH '"HPRJUDSKLF DQG +HDBWRWGWUYRPPROGSKHWRWK LVVXHV IRU \RX
FKLOGUHQ LQ UXUDO * XD GD OF DSRRU ZHUMUDW YV RE LIDAWGH G\ZILMWBH 7KHVH LQF
DQHPLD VWXQWLQJ Rl JURDWIK GLDQUUWHRQBERABU QXWULWLRQDO VWD W

WR PDWHUQDO PDOQXWULWLRQD WRZEZEBHODWK IHHGKW DQGGAHHMIXQLQJ GLHWV
FKLOGKRRG GLVHDVHV )RU FKRIOBIHQ XQEWH UWNSHRWHWDHIY WR KDYH KDG D
LQ WKH WZR ZHHNV SUHFHGLQJOQWIKHHGXUWR\ ZARQWKRLEBUG®J WKH PRVW
YXOQHUDEOH 2Q *XDGDOFDQDOUR@ZKR ZRIUWKRVIRBWHEBGWR KDYH KDG D
ZHUH WDNHQ WR D KHDOWK IDEVOXKH IRRZWWYWDWPHOAVRTZ WIMHDWPHQW RI D
SURYLQFHV ,Q WKH WZR ZHHNYVDSVUHRFMHEAQY WRH D/XOYVFHKLOBUHQ DIJHG OHYV
\HDUV ZHUH UHSRUWHG WR KDYH KNG FGHIDYHE& /IR PHRIRUYPHRI WUHDWPHQW
FKLOGUHQTY KHDOWK DQG OD F NHRIUNKHMWY WR QKIH DFODANXW DMKHFUH D WV WR WK
DYDLODELOLW\ RI KXPDQ FDSLWROGRRQLWALWHD/O *XDGDOFDQDO

$FFHVV WR +HDOWK 6HUYLFHV

7KH DFFHVVLELOLW\ RI KHDOQW YWUXHFIRY ERMPX¥QLQYLH¥DRLWKH SURMH F\
SDUWLFXODUO\ SUREOHPDWLF IS@ [FFODAMHLMR @ V ORA FRLIGLHO@BEY UWRP DQG FKLOG G
IHYHU 7KH QDWLRQDO '+6 VKPAHBQOKDW RQ FILOBQ Q@ OHVYV WKDQ ILY
RI DJH ZLWK GLDUUKHD LQ WKH BRH\LR XVRWZWRD DHHHNKA KDBWLRQ DQG Kl
WDNHQ WR D KHDOWK IDFLOLW\ KA W& PLGCHIRUHVRRYHHNNQFKLOGUHQ LQ
DUHD LV QRW NQRZQ DOWKRRIK EWWWHILRWKDINHOVWRKEMH VLQFH WKH F
UHVLGHQWYV RI WKH SURMHFW BUB BPOKDGHVWR QWUDW ROHARQRKGEGK URDGV RI
WR DWWHQG WKH EDVLF SURY L®FLIDAOOVKRN GIILU@AAH QW SDRIQGEHRU WKH KHD O\
*332/ *RURX KHDOWK SRVW (Y HWRZRMWQWEE \WKUHHFIDEQHF ORFDO SHRSO|
DEOH WR REWDLQ WKH GUXJV RU PDUDDYIPWM IQR\Q Q & AKRASDL.MAD G KM XPEHU ~ L
+RQLDUD LV QRW HDVLO\ DFFHWVLEOH E\ ORFDO FRPPXQLWL

/RFDO YLOODJHUV FRQVLGHU KB B ®WRHGHN YWAE MAK i LSVKRINDHB YGD UHD WR EH
*LYHQ WKH SUHYDOHQFH RI LOQQH\OHDQG\ ®LQHBGH RWKHQNXUVLQJ VWDWL
WLPH DWWHQGHG KHDOWK RXWSFBRW WIE @\KBW 5@V B LR $ @WIHROF K

7KH LQIUDVWUXFWXUH PDS LQ )DRAMMWLRQ QGVFEKWRUWBEG KHDOWK VHUY
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