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5VCVWU QH 2QYGT /CTMGVU
'ZEJCPIGU KP #UKC CPF #)\

,QWHJUDWLRQ RI HOHFWULF SRZHU V\VWHPVWULG \SRZHILRQFK D
FRPSDQLHV LV DQ REMHFWLYH VQHXEMWYR\GHY BRRCGE HREZHUKH $V
LV UDWKHU SURPLVLQJ LQ WKLV RHWV®HEW\ VULHQWFRIX WKHHV VIRXJU A B F
GXFWLRQ DUH RIWHQ YHU\ UHPRWH IURP W KHW® R D\GR FFHOQOADHHLGV V ¥
HIITHFWV I[URP HOHFWULF SRZHUDWNM VEHWH ILLFWHBIO URW LORGO WKIDH S
UROH RI SRZHU H[FKDQJHV LQ RUH B WKW MIVDLOONH IX BI\W KA W XIGFGE W\ |
ODUO\ LQ WHUPV RI WKH SRVFDEINMHW BHY PMR & H FIOHHIF WHU MWALHV \

7KH IROORZLQJ YLHZSRLQWY DUMHBLVFXVVHG LQ WKLV &KDS

f ,GHDV RI WKH GLIITHUHQW FRXQWUILLMWK HQ BAKLHD TRYGE V2 EHID QUL
UROH RI SRZHU H[FKDQJHV LQ D PDUNHW HQYLURQPHQW

f (VWLPDWLRQV RI SRWHQWLDO OLPLWV LQ WRKHRIRZHK HJIERDW
LI WKHUH DUH DQ\

f &RQFUHWH UHVXOWV RI WKH VWXGLHV RQ V8RGHKMVHREF KDURNSH
WLYH SURMHFWYV RI SRZHU H[FKDQJHYV

5VCVWU QH 4GHQTO CPF 2QYGT 'EFRPCPHEGE KFFWRKKG 6TC
CPF 4GCN 6KOG 1RGTCVKQP 4GIKQPCN )TKFU
7KRXJK ,QGLD RSHQHG XS LWV SRZHU VHFRUR UQLYH \QW B H QW H \L Q¥
LPSDFW ZDV PDLQO\ LQ WKH IRUP RI JHQHUDWLRQ DGGLWLRQ D
WLRQ WUDQVPLVVLRQ DQG G L VRVMUWEXHW® B QW WRI MFR-PHWHDWN Q W7 |
QDWXUDO PRQRSRO\ UHPDLQV VWLOGRPGSGPUHM YERN R HQW REZ®
VWDWH OHYHO WKRXJK ULJKW DW WKH EMBH@HE QURRSULY VWHFH
SULVHV WR EXLOG RZQ DQG RSMUDWWKI WRKPH SRS YOV DFR HORL Q Q
WUDQVPLVVLRQ WR DQ\ GLVWU LHHEXMUIIRQL PR PFRORBD WMUBGBWLYH ¢
SHUPLWWHG FRQVXPHU DV SHU RREHPEHIDO (QRHFGHWLFLW\ 5HJX
PLVVLRQ &(5& FHUWDLQ FKDQJHVSODFH K&RZGINUY UV XWB NREIQUF X F
FKDQJHV LQ PHWKRGRORJ\ Rl JH®HUDWG R © D\ORK DEXODQYRVRQH
WDNH LQWR DFFRXQW WKLV YHU\ DVSHFW IR R P DWILRK W & DW WALHF L
LQ SRZHU PDUNHW +RZHYHU DW WWHW MB PHH R HWD WIHFWY RV V
JLYHQ GXH LPSRUWDQFH LQ UHDVOHWIPRN DUHG REHR XY GRIQY (DH
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'‘NGEVTKEKV[ +PHTCUVTWEVWTGU KP VJG

&GXGNQROGPV QH +PFKCP 2QYGT 5[UVGO
,QGLD KDV D IHGHUDO VWUXFWXUH ZLWK 6WDWHVY 8QLRQ 7H
LQVWDOOHG FDSDFLW\ RI ,QGLDGINR EHVLZANWKQXFRIHKOU JDV ZL
YHQWLRQDO WKHUPDO SODQWV )RU WKH SXUSRVH RI SRZHU V
LQWR ILYH JHR SROLWLFDO UHJLRQV LQ WKH \HDU DQG JUD
JLRQ JRW LQWHJUDWHG DQG E\ WKH V ILYH PDWXUH UHJLRQ

(DVWHUQ DQG 1RUWKHDVWHUQ UHJLRQV ZHUH LQWHUFRQQHF
‘HVW ZLWK D VSDQ RI NP RI VIQFKURQRXV JULG EHFDPH |
+9'& %DFN2WR2%DFN VWDWLRQV RI K DQGOWRDHBEFLW\SRDH +9'&
OLQHV IRU FDUU\LQJ EXON SRZHWO VR GLIDWQ PXFOAMIUS B H WRIG Q HF W L
HQW YROWDJH OHYHOV ZLWK QHIHKE® WDLQNG %R X QW QL KW RYVNER L
H[FKDQJHV DUH SURJUHVVLYHO\ LRFUHBWUQBH QFKHUHJIDW GHPD W
RI WKH JULGY DQG H[SHULHQFH RI RSHUDWLQJ ODUJH JULGV

5HVRXUFHV DUH XQHYHQO\ VSUHDG ZLWK K\GURFDUEBRWVGRISRVL
,QGLD DQG KXJH K\GUR SRWHQWLD® 1LRU W K H UL® S\ K WDR/MWM K 1R
7KHUH LV D SURPLVLQJ DYDLOD FIRDIMWDR 0DYHRQ TWKKH Q0RO JUF
EHHQ XQHYHQ ZLWK ZLGHO\ YDU\LQJ SHU FDSLWOOMN FRRWP MV UQ @\l
RI ODUJH EORFNV RI SRZHU RYHU ORQJ GLVWDQFHYV

&HQWUDO (OHFWULFLW\ $XWKRULWURBXVFWDWXKHR Q\D WU RQOIO DN
JUDWHG UHVRXUFH SODQQLQJ DSSURDFK LV DGRWIMG FRRDGQWVF
QDWHG IRU DFKLHYLQJ D PRVW RSYWNVMIPGH GW D Q HULWS K FONHLDYVHW SIC
ORQJ WHUP IRUHFDVWLQJ DUHXO/MOWRUEWUULHG RXW E\ WKH $

7KH /HIJLVODWLRQV RQ (OHFWULFLW\ L) DQG LDOW UK H WRVCH3G DOF W F
RQZDUGV KDYH EHHQ PHUJHG DQG UHFDVW LQLWHKM\ IRUP RI D |
,QGLDQ (OHFWULFLW\ *ULG &RGH W,U1& LV GUW& H& B\W B W6H( *(& HIFU H
DIWHU SXEOLF GHEDWH 7KH 5 HJ XWOKIHWARW I W $1 X XWK RQILW/ILHHY DWQH | !
S5HIXODWLRQV 7KH &HQWUDO HYHIFORSIL RLIWA HVX MUKIRQL WR G M VG

,QGLDQ (OHFWULFLW\ $FW HQYLVDJHV (OHFWULFUWRLBHIXOL
5HIXODWRU\ &RPPLVVLRQ 6(5& \WR M DNB LRDUEBEKRODHQWHKIHD &/MQ W
&HQWUDO (OHFWULFLW\ 5HJXODWRDN H: FEPRILH R RLA) WEH B &V WWCRW H
WDULIIV FRGHV DQG GLUHFWLRQHRQJI2ISHOX BIEF BV W IDH 15 HIXK O D W
DQG WUDQVSDUHQW ZD\ DQG WKH *RYHUQPHQW LV GLVWDQFLQJ

7UDQVPLVVLRQ KDV EHHQ UHFRJQL]HG DV D VHSDUDWH DFWLYL
ZLWK WKH IHGHUDO VWUXFWXUH WKH &HQWUBQW BR@MWPLYVYILR C
&RUSRUDWLRQ RI ,QGLD DQG WKH 6WDWH 7UDQVPLLRIRQ 8WLO
*ULG &RPSDQ\ 75$1&2 RU *5,'&2 Rl WHHKIRQF EHEBGFUYWDWHG [RL
QDWHG GHYHORSPHQW RI WKH WVPRQWPLRY LR §HIPOOW X TDDQP
D UHJXODWHG HQWLW\ DQG EDUUHG IURP WUN®IHPJ LYV , IGU DVKBI

GHYHORSHG IURP N9 DQG QRZ ZHOO PHVKHG N9 PDWXU'}
RI ,QGLDQ *ULG $ UDSLG GHYHOREHRH®WULV HE@DWREKIHE Z\LWK
JURZWK DQG JHQHUDWLRQ DGGLWLRQ RI 0:

www.intechopen.com



5VCVWU QH 2QYGT /CTMGVU CPF 2QYGT '"ZEJCPIGU KP #UKC CPF #WUVTCI

%\ DQG ODUJH WKH *(1&2 *HQHUDWLQJ &RPSDQ\ 75$16&2 DQ
&RPSDQ\ 678 &78 6/'&V 6WDWH /RNG '5EN&D WFHKI KRIQDVH /RDG
SDWFK &HQWHUV DQG &(5& VWUXEWXWH KORJEHMQLIRIODIREZK GJH
XQEXQGOLQJ 7KHUH DUH YDULDWLRQV LQ WKH PRGHORM EHLQJ
WKH VWDWHY KDYH DOUHDG\ SULYDWL]HG WKHLU GLVWULEXWLR

7KH ,QGLDQ VXE FRQWLQHQW ZLWXLVYWNMQ¥BVWD QIR GUY SKIVAHD O |
VWUXJJIJOLQJ WR DFKLHYH FRVWPUHRGXFWORQ WKH ROXNIKIR(FRHRIH

0: bUH EHLQJ DGGHG DV 0: VHWV KDYH DOUHDG\ VWDELOL
VHQWO\ )RU WUDQVIHUULQJ ODUJH EORFNV RI SEHHQ® HQWS9 W
VDJHG RYHUOD\LQJ N9 PHVKHG QHWZRUN

3ULYDWH SDUWLFLSDWLRQ LQ JHQHUDWLRQ EWRBXMRHUB3DQ®
OHJD 3RZHU 3URMHFWV VXSSOHPHQWHG ZLWK *BY HBRQIFDHQ W KLHQ \
WUDQVPLVVLRQ KDV EHHQ WKURXYKUWRH GWIFRRASDQHAW ULRL GV
DQG ,37& ,QGHSHQGHQW 3RZHU 7UDQVPHVDDR® ERPKD QD XOFEXWK
DWWUDFW SULYDWH LQYHVWPHQW LQ WKH W UD@®RY RLNVR/DRBDWHH
GLVWULEXWLRQ FRPSDQLHV QLFKHSRDYDMM [S\DEW L L SHUDHDW W
WKH ILHOG RI 'LVWULEXWLRQ :LWK 2SHQSREFHVSODQWHNVMPBQM
JHW D ERRVW DV WKH\ ZRXOG KDYH DFFHVV WR HQWHU WKH ,QC

N9 WUDQVPLVVLRQ V\VWHPV FRQQHFWLQJ WKH UHJLRQV DQC
FHQWHUV ZRXOG IRUP D VXSHU KIREKHD\IURP ZRHKUFHQW RIVLQN ¢
FDSDFLW\ DGGLWLRQ SODQ RI 0: RI K\GURSRDHU KDV BHRQ
ODXQFKHG DQG H[SHFWHG WR \LHOG UHVXOW E\ WKH \HDU

7KH YDULHW\ Rl GLYHUVLWLHY EHWZHHQ WKH GLIIHUHQW UHJLF
WULHV RSHQ D YDVW SRWHQWLDO IRU FRRUGLQDWHB H[SDQVLR
VRQ DQG UHVRXUFH GLYHUVLW\VBUMHNQWO L'QJIZIRX OVK I VKK FRQE (
GLYHUVLW\ FDXVHG E\ YDULRXYWWX\WPHQWD ORW GHW FAWK KW F

)TKF 1IRGTCVKQP
7KH ,QGLDQ (OHFWULFLW)\ *ULG &RIEH ,JX& GEDWQBRZIDNG VWDQ
IROORZHG E\ WKH YDULRXV SDUR/ISKLISQ QWNY HD RASK HP U L\QWHDR. QV T
WKH SRZHU V\VWHP LQ WKH PRVW HIILFLHQW L®OHHO LIDFELGDH. VDIV L
KHDOWK\ FRPSHWLWLRQ LQ WKH JHQHUDWLRQ DQG VXBISO\ RI
GLIIHUHQW RUJDQL]DWLRQV DQG WKHLU OLQNDJHV SODQQLQJ F
FRGHVY VFKHGXOLQJ DQG GLVS DPDRXDBFRBHYWPRIWHKIH QU D& GR G H

7KH UHJLRQDO JULGV LQ ,QGLD DUH RSHUDWLQJ DV ORRVH SR
KDYH IXOO DXWRQRP\ DQG KDYH WKH WRWDOGUWYBWREKLEI ONKMH
RZQ UHVRXUFHV DUUDQJLQJ DQ\ ELODWHUDO LQWHU FKDQJH L
UHJLRQDO JULG

7KH 5HIJLRQDO /RDG 'LVSDWFK &HQWHUV FRRUGLQDWH WKH HQW
JRU WKH SXUSRVH RI VFKHGXOLQJ DQG VHWWROHWPHRW D PE&RQWXIWWH
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HDFK 7KH VKDUHG JHQHUDWLRQDYBYRREEBVWAHFQ® WBH' WK ARB F
WKH HQWLWOHPHQW WR DOO WK B RD/GDNHXHRDIEWIUR/Q % ¥ B HGDEQ C
QRPLFV DOO WKH FRQVWLWXHQWYV IXUQLVK WKHLU UHTXLVLWL]
JUHIJDWHG E\ WKH 5/'&V DQG FRPPXQLFDWHG WR WKH WKIDUHG JI
ORQJ WHUP FRQWUDFWYV DQG D O @KFD¥H & % UDROU PR YDHU QEPRIGHNV EL (
WLRQ ZLWK WKH 6WDWH *RYHUQPHQWV

2Q GD\ WR GD\ EDVLV WKH XWLOLWLHV HQWHU LQWR ELODWHL
6/'&V DQG 5/'&V LQFRUSRUDWH WKH VDPH LQ WKH VFFRG@XOH SU
JHVWLRQ ,Q FDVH RI FRQJHVW LHR® BN KHKWMDEAHE D U H5 P&RG HTUKDHW H |
HODERUDWH WLPH OLQH IRU WKH VFKHGXOLQJ DQG GLVSDWFK

YLVLQJ DQG PRGLI\LQJ WKH VFKHGWOM\S EQ VD Q\QRFDVKHRSOFR QW
ZKLFK DW OHDVW VL[ WLPH EORRNY QRWLRKH W Q8 TXKIDHOG 7KH
FDUULHG RXW WKURXJK D ZHE EDVHG VFKHG X RHU VDIQHS ZHEOL iy KD+
WUDQVSDUHQW ZD\ $W WKH HQG RI WKH G DD WX | R B D OFRKO-I6N
RI f8QVFKHGXOHG ,QWHUFKDQJH- DV ZHOO DWEBWHAWGR| WIQH
VFKHGXOHV DUH &RPPLWPHQWYV  &RQHIDIEWY BHE LESHE HIDNG R |
EDVHG RQ WKH ILQDOO\ LPSOHPHQWHG VFKHGXOHV

$W SUHVHQW WKHUH DUH IHZ 7UDGHUV OLWHFHQDIEE QW R 7TRIDHHIUW H
JLYHQ GLIIHUHQW FDWHJRULHV RI OLFHQVH GHSHQGLQJ RQ WKH
ODWRU\ &RPPLVVLRQ DVVHVVHV WKW KIH Q DERLIMROH WHID/F RW WEE@ G
IRUH LVVXDQFH RI OLFHQVH 7UDLRGEHIHAWRUKQ WW R LW KHWIH >SGIJW R
WKH GHWDLOV RI WKH WUDQVDFWLRQV

7KH 2SHQ $FFHVV 5HJXODWLRQV VWLSXODWHG E\ WKH WRPPLVV
WKH &HQWUDO 7UDQVPLVVLRQ 828HIL WK ANV M 6XOWRERBHEANVWERKLF
PDULO\ WKH 7UDGHUV 7KH 2SHQ $FFHVV 5HJXODWLRQV HQDFW
UHILQHPHQWY EDVHG RQ WKH H[SHULHQFH RI Y BIWIDRXRUYW DK H K
YROXPH RI WUDGLQJ KDV JURZQ SKHBRP HQ D/OWD OVMDF WXKRB\WQ K P
WDNHQ SODFH

/IRDG 'LVSDWFK &HQWHUV KDYH EHHQ GHFODUHG DV DQ DSH[ EI
S5SHILRQDO OHYHO L H ©6/'&V DQGRD/G&\L VBIOW EBVWIHRODMWU 1/'& K
EHHQ FRQFHLYHG WR WDNH FDURIVRIEIRDWIGWH W HIERQRQROHNQ GRPG
&HQWHUV DUH DOVR EDUUHG IURP WUDGLQJ DFWLYLW\ DQG DUH
FKDUJHV EHLQJ GHWHUPLQHG E\ WR\WHUBIQIMEPANWRRY DELE® WHVERWWP
DUH QHXWUDO WR WKH PDUNHW DQG EDUUHG IURP WUDGLQJ DF
LV KDYLQJ VI\QHUJ\ ZLWK WUDQVPLVVLRQ DQG *ULG RSHDWDWLRQ
5SHILRQDO DQG 6WDWH OHYHOV KDYH EHHX@BORIGHG ZLWK VWL

(DFK UHJLRQ DFWV DV D SRRO &RQWURO DUHDV DUH GHPDUFDW
WRUV EHLQJ VHSDUDWH HQWLW\ DQG WKHUH BUHPRPK \GS$IEDWIHF
DQG LQ FRQVRQDQFH ZLWK WKH |HEHUID® NRW UXR RAKH 5 R ZHGL B RF
FHQWUDOL]HG PDUNHW

www.intechopen.com



5VCVWU QH 2QYGT /CTMGVU CPF 2QYGT '"ZEJCPIGU KP #UKC CPF #WUVTCI

7KH VHWWOHPHQW V\WWHP KDV XQGHUJRHDU'GUP DMEZFVIFY R Q WW LL
WOHPHQW V\WVWHP SRSXODUO\ NBBZID DI IF$ $B6el70 IXDLVO E WK @ D § W |
DOO WKH ILYH UHJLRQV LQ WKH VFRXRQV UAKIHQ QIH 2/ W B FKHDUWHE P K
SDUWV YL] FDSDFLW\ FKDUJHV O LVQKH G V@RI UMDKAHL QY D V6 R B GX O\
FKDUJHV EDVHG RQ WKH UHTXLVLWLROWDR® WKHDAFKHGXOHV E\

7TKH XQLTXH DQG WKH WKLUG FRPSRQHQW KOLD@QHUPBG XK UHBIQ \LK
GHYLDWLRQ IURP WKH VFKHGXPE WRG UNMNXKIBQEFLBRKHLE, CPIHFNX D Q
VHOI KHDOLQJ SURSHUW\ EULQJWOMWHVXDOIOE W.KH BDRES HHUPW L
&RRSHUDWLRQ *DPH 7KHRU\- DXWRPDXKILFDH &\D XAMLK JP H FIR@ P F
FRPSOHPHQWY UHOLDELOLW\ \HMD)WD RQ WXH) XQWL WIKWLMR YHYH D
IUHHGRP

%HVLGHY ORQJ WHUP \HDUV DQ GV\SIRRAU W EWIOWDR) LB JDKBIUNHW
8, PHFKDQLVP ZKHUH WKH SULFHV DUH OLQNHG WRRWKSUIUFHNX H (
DUH OLQNHG WR IUHTXHQF\ WKDW AR/QWULRE0 @ R GE B QFGR GIOIHFW/ILY H
GRHV QRW UHTXLUH HODERUDWH FDOFXODWLRQWM PFHWRO /\WRRK \L
RUGHU WR DFKLHYH HFRQRP\ DQG UHOLDELOLW\ E\ FUHDWLQJ D

8QOLNH RWKHU 3RROV WKH 3ULFLQJQ@WHKB®DWQR HR | L8 8V F&RAKGDEOH
$FWXDO LV OLQNHG WR IUHTXHQF\ 7KH &HQWUDO 5HJXODWRU D
WKH 8, SULFH FXUYH 7KH VORSH{EID/QIGHORAHH FNLQNYJWKSSH C
WKH 5HIJXODWRU ZLWK D YLHZ WR FDXVH RYWHBOIWHEFRQRP\ DV .

7KH IXQGDPHQWDO WKHRU\ RI HTXHOIHHGAKPFN QKD W KEH HQH DOB/RLS
GHFLGLQJ WKH 8, SULFH FXUYHVRVUH TXHICFH DY ® IDQNHW LV NQF
TXHQF\ GHYLDWLRQV UHSUHVHQW VXUSOXV DMXH \8K RIUWL B BIHY D lUW
ZLWK UHDO WLPH VKRUWDJH RU VXUSOXV ,H R WIHKHUI XHRQFS VU LDAK
DQG WKH 8, SULFH VWDUWYV FRPLERGRZOH G\LKH ADHODXHDIFW K/ WL
DQG WKH 8, SULFH ULVHV 7KHOCSDUWL®GUSWRMW W LL\H WIQG 3B OV
DFWLRQ WKDW DFWV DV D QHJDWLYHWVMHMEGEDEX DQG \G\YMSHPQV HI
EULXP 7KH EHDXW\ RI WKH VFKHPH LV WKW OFKIO BWRG S WL EN
WUDQVSDUHQW 7KH PHFKDQLVP HQFRXUDJHV JOHULW 2UGHU 2S
YLUWXDOO\ DOO WKH JHQHUDWRUY FRPSHWHSAM.W®&LEKBJIJSUHYDL

7KH PDUNHG GLITHUHQFH LQ WKH VFKHPHX®DMHFWV RUKH WUW RXH
VLIQDO WR WKH JHQHUDWRUV WR DGMXVW WKRIQ UL R XWISDEW HE (
PHFKDQLVP LV DOVR DNLQ WR 1RQ &RKRKRKXUR VY KY HK IWAKHH 7EKHH\RW \S
DFKLHYHG 7KH PRVW LQWHUHVAVIHFRQRPW XVHDEKLWKB® WKIHOP
DOVR FRPSOLPHQWY UHOLDELOWWHYV,2K8 OHHARKRQRWVRPOMOIDLIDLQ
WULEXWH WR UHOLDELOLW\ 7KAOXWWHDOMHYRWHKB DSSURDFK DEVR

7UDGLQJ RI SRZHU KDV EHHQ UHFRJQL]HG DVYYDhWHED WKW HO HILLW
WLRQ 7KHUH DUH YDULHW\ RI SURGXFWYV EHLQJHNVNQD U VEHGQBE\
GLVFRYHUHG KRZHYHU ZLWK D EHQFKPDUN R LSUWHYDOQ OLRRI 80 QS
IORRU
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'LWK WKH IRUPXODWLRQ RI SRZHU SRRO VHWWOHPHQW V\VWHF
GXFHG 2SHQ $FFHVV LQ WKH LQWHU VWDWH W UDOQ VIPQ WV IRREX F Al
2SHQ $FFHVV IRU HPEHGGHG D QG 7KBHS AP SRZAHMY KOVQEHHQ S
FDWHJRUL]JHG DV JORQJ WHUP- DQG VISHIRNIMD W R U B H UAK . LOWKW B
SURFHGXUH KDV EHHQ SXW LQ SODFH IRU FDB® XIIDMLRRD R | ORWD
SULRULWL]DWLRQ RI DOORWPHQW HWF

7KH WUDQVPLVVLRQ GHYHORSPHQW PDQDJHPHQW LV BRHRRRUGLQ

LV QRW PXFK RI LOQWUD UHJLRQDO FRQJHVWLRQ +RZHYHU ZLWK

JHVWLRQ KDV VWDUWHG VXUIDFRLQINNQ 5MK K OLDOMRHILV UKKHDJY. R QAHOY |

SURFHGXUH WR WDNH FDUH RI WKH FRQJHVWLRQ $XJPHQWDWL
O: LV HQYLVDJHG E\

2QYGT '"ZEJCPIG
$W SUHVHQW WKHUH LV QR IRUPDO -3RZHWRZRKBQJHN KRHS PlolXD AL
6HOOHUV DQG WKH 7UDGHUV PHHRKX$ HRIRRGILFDIOWNL R@ PAHHVY. R JV
QHIJIRWLDWHG 6RPH RI WKH FRQVWLWXHQWY KDYH DOVR RSWHC
SURFXUHPHQW WKURXJK 7UDGHUV LQ D FRPSHWLWLYH ZD\ :LWK
ODWRUV WKH UHVRXUFH VFKHGXWO EQ WG MPXUIQRYPSIURIY BERZHD C
HFRQRP\ WR WKH VHFWRU ZKLOHLBHYWRIWKH K\ HYLWHBVFKR

%DVLFDOO\ WKH FRQFHSW RI D DPRZBD W]RKPQWH DLW WE&DRORN PD
SDQWYV WR JR DERXW WKHLU EXVIVNFKWE X LELIGBQGJV W WRLKDP H Q
WLRQV RQ D UHDO WLPH EDVLV ,Q@UDIH QQ GIRUG FBQWEHRY 3RZH
IRUPHG LQ WKH \HDU LQ WKH SXEOLF VHFWRU ZDV LQLWLDO
D SULPDU\ IRFXV RQ PDQDJLQJ FUHGLW MHFW VI RURWK¥HLH YR B® 2
RJQL]JHG LWV ODUJHU PDQGDWH Rl FUHDWLQJ D YLEUDQW SRZH!
JHWV VXEVXPHG LQ WKLV PDQGDWH DE@GE QW FIDBNUSR \ZH WK/ WK
IURQWUXQQHU LQ GHYHORSLQJ DJ3WREHWRO0DHRWW DQEHWVGE LYW L

7KH IURQWUXQQHU KDV FRQFHLYHG D URDGPDS QRW KWHH FRRAXLQDA UX
"KLOH VKDSLQJ WKH FRQFHSW WKH IURQWUXQ QML &DRIWKHIRQ
RXV DFWLYLWLHY DQG FRUUHVSRRBGXBEDWRYHYWNE HRXW PDW B W
H[LVWLQJ DQG SURVSHFWLYH DERRXR® WKHY SKIMH QYR LD &R QHHWL
,QGLDQ FRQWH[W ZLWK LWV RBADXHOAX GDSWIFWWHN WRQIBEFVFRQE FK

‘LWK WKH LQLWLDWLYH WDNHQ IRU WKH ILUVW WLPH LQ IHZ
WKH FRQFHSW RI H[FKDQJLQJ VXUSOXV SRZHU ZLWK HQWLWLHYV
PDUNHW GHWHUPLQHG UDWH 7KH VWUXFW XU HK RV HVOOHNH HQU\DLQV
VXSSO\LQJ SRZHU RQ D URXQG WKNIFWORBEN BDRA\D IRIZ PROVRIGW
\HDU WR EX\HU HQWLWLHV :KLOH VHOOHU HQWLWLHYVY EHQHILW!
WR EHWWHU FDSDFLW\ XWLOL]DWLRQ WKH E®RPLF JRIW NH\W L
GHWHUPLQHG UDWH $W WKH VDPH WLPH YDULRXV OLQNLQJ HQ\
678V 5/'&V DQG 6/'&V ZHUH DEOH WIRQPW K H LD GSXRFHRNGIW W R D
PDUNHW GHWHUPLQHG H[FKDQJH WUDQVDFWLRQV WR RYHUOD\
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WLRQV 7KH SDUWLFLSDQWY H[SHULHQFHG WHKN EXQHDIXW VG R I LHF[L
VLWXDWLRQV DULVLQJ IURP DQ DQQ@XDO RU VHDVRQDO WLPH HSI

$V PDUNHW SDUWLFLSDQWY DQG WKH OLQNLQJ DJHQFLHV JDLQ}
RI VXFFHVV LQ WKHVH HDUO\ WSDQWN FAHWRH . Q PW U B WSHDGA& W QW R
WKH VDPH WLPH WKH H[SHULHQFHJRKQY MW R HKHL B/IVU VW B US\CHI!
SRZHU SODQQLQJ DQG RSHUDWLRQDMRSWRRHVR/®@ W ERE MK JHDAE
$W WKLV VWDJH LW ZDV IHOW MKW DVKHH WHLLPYH. ZIBY W KSRV VW [S O
WDU\ GHPDQG VXSSO\ VLWXDWLRQRHDHSRERQY IORRH KRUWHURQH
7KHUHIRUH LQ QHZ SURGXFWV ZHUH LQWURGXFHG WKDW D
KRXUV GXULQJ D KRXU SHULRG OLNH CORUQLQJ 3HDN- C(YHQ
FRPELQDWLRQV OLNH C +RXU%BQYWS$ORH @I ID/OHGSHWUXMEQL]LQJ
RSSRUWXQLWLHV IRU VKRUWHU GXUDWLRQV PDQ\ SDUWLFLSDQ
UHYHUVLQJ UROHV IURP EX\HU WR VHOOHU GXULQJ WKH VDPH
SOHPHQWDWLRQ RI $YDLODELOLW\ %DVHG 7DULII ZDV VWDUWH(
37& DV 7UDGHU ORRNHG DW RSSRUWXQLWLHV DULMLRRZHIRP Wk
DULVLQJ IURP WKH QHHG R WIX®FXWLRKHNEDHOHVQD GGWRSBD.O@ LTH W
ZDV VROG WR XWLOLWLHV LQ WKB BIRXW KHRMPH5 H¥ KR QU HBEL P L Q
WKHQ QRW FKDQJHG WR $%7 7KLV WUDQVIKHVYRQ X RWK RIXIKGWR
ZDV D SUH FXUVRU WR C$V DQG :KHQ $YDLODEOH:- SRZHU D SUF
DOO SDUWLFLSDQWY EHFDPH VXEMHFW WR WKH $%7 UBJLPH 'XU
WHUP FRQWUDFWV IRU WUDGLQJ RI SRZHU IURP &KXNKD DQG .)
EHHQ SRVVLEOH WR GLYHUVLI\ WKH VXSS OLGHUPAHI R QLW K AKHIY 8D
PDUNHW PHFKDQLVP LV SHUKD SV VEMHWX\F W XRUELR)I L RH GV BD & IK®IJ W U L
WKH VDOH RI SRZHU IURP WKH 0: 0DODQD +(3WRUWKHWLR GADU B
LQ HIIHFW PDNLQJ LW WKH ILUVW SODQW LQ ,QGLD WR RSHUDW
PRGHO

,Q WKH TXHVW IRU JUHDWHU HIILFLHQFLHV WK URMI KWX 1P DI$N H W
DQG :KHQ $YDLODEOH:- SRZHU DV D SURGXFW ZKHQHDVGDH DQG
DKHDG EDVLV LQ ZDV LQWURGXFHG $W WIOH RN MWYLRWHW® K |
LW IRUPDOL]JHG D YHU\ LPSRUW HYW B/WIDQALBOWMLRQ \Z K HREKH WKV U X
O\ C2SHQ $FFHVV:- LQ WUDQVPLVVDRE® LRDYWLFHBE POWYIRQG \DQE
SDUWLFLSDQWY ZHUH DFWLYH LQ WKH PDUNHW DW DQ\ SRLQW F
WLRQV WKDW LQYROYHG XVH RIRXUD QQRL WY IHRQ DWW UWHPN KRR ZH L
WKH FRXQWU\ ZHUH VWUXFW X UH GDWX\FIEFFH\S\D @ /@ \ W-KDOW F D PH 2 G\
ZHUH XQLTXH LQ WKHLU SRVLWLRKDYGFRRFHIRL WRB®WG VG]BRWE X\
SRVLWLRQ WR UHOLHYH SRZHU V\WKHU FSROQUW I FLLSFDQ@W VR U QK R D
VRXUFHV EHWWHU EHFDXVH Rl WKH WLPLQJ RI WKH WUDGLQJ RS

7TKH FKDOOHQJH LQ PRYLQJ DKHDG WR WKH ORQJ WHIUWKH HQD
UHVSRQVH WLPH IURP D CGD\ DKHDG: OHYH®LWR DHVYHOQO @/ LW
SUHVHQW VFHQDULR LW KDVDEHWHDE VB RNYVEGH SMR HRGWVFDBHVWAR Z I
WKH XVHU:-V UHTXHVW D SRZHU H[FKDQJH D<HP WP WMOR PXHPG WEIRY V
UHTXLUHG E\ WKH 6\VWHP 2SHUDWRU 7KLV SDUW RI WKW MRXLU
FKDOOHQJH LQ WHUPV RI LQWHJUDWLQJ WKH HYROXWLRQ SURF
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FKDQJHV WDNLQJ SODFH LQ WKH LQGXVWU\ SRVW KQ M FRKWDLCF L W
OHQJH D QXPEHU Rl VWHSY DUH FRQWRDP\S ON W HBWW KRDIWVKRIY G H Y
DQ H[FKDQJH

$ VXFFHVVIXO H[FKDQJH SODWIRUP IUHHJIW LR SN UDMARRGG W R REJH HDI
SDUWLFLSDQWY HTXLWDEO\ 7KLYXPEHUXDQG G\HSHQREVSRQ WLKEH S
PDUNHW (IIRUWYV DUH EHLQJ P D ®HW LRW R Il XWKWHK A D UBILHWH S\DLU WH. F
$V D UHVXOW HQWU\ Rl SURV S HAMMYLHY B DU HEDSDRWIA &RL BIHQ H
WU\ $VVRFLDWLRQV HQHUJ\ LQWWHQWLMES B BWHIBY I QVORE XWKWHU B D
$FFHVV FXVWRPHUV +RZHYHU ZLBMKUDT®LWKRWIOW RH FHK P@IH L
U\ VWUXFWXUHVY WKDW ZRXOG SURPRWH GHYHORSPHQWLRI D PD!
WKH PDUNHW 7KLV LV D FUXFLDO WRPBRGW QW SIOH MHQMWDWUIL B Y |
FKDQJH

7KH EDFNERQH RI DQ H[FKDQJH LV DQ LQIRURMWERPSHR SRWW
ZRXOG UHTXLUH LQYHVWPHQW RLPABERPIWY ® EE\ALDRLESDHOYW LW
NH\ FRPSRQHQW WKDW DOVR UHI& LIWWH BWAHQWI L FE B W HDMNSYL.WH
IRUPDWLRQ SODWIRUP ZRXOG LQFOXGH D VLQJOH DSSOLFDWLR
% % DVSHFWV Rl DOO WUDQVDPWLRQYQNQBWQRY PRGL ERWLRH
SRUWV KLJK YROXPHV W\SLFDO UDQJH W R WUDQVDFWLR(
KDYH WR EH IOH[LEOH LQ WKDW WKH\ QH H®®D WNRHIVGD S ML @/HR IDELGL
WKH WUDGLQJ SODWIRUP LV HQYLVDJHG PR URU LEDQWHKIHH FRAULPY IR | ¢
SODWIRUP WKH VDPH ZLOO HYRCH H LMWKV R HD G RVAHPWH H[FSXDBLIO L
ORQJHU WHUP 7KLV LV WKH FRUUHFW DSSURDFK WR DOWWLIQH X
SDUWLFLSDQWY GR QRW KDYH RQOLQH H ROGIY HBWLFK MG X2Q MXKI HDX
SDWFK GDWD DYDLODEOH ZLWK WKH 5/'&V

YXUWKHU WR HQDEOH FXVWRPHUV WR DGDSW WR DQ RQOLQH H
QH[W VWHS LW LV DOVR QHFHVVDUWWLIR QMXLEL DD DH R M QW R WI
ZRXOG HQDEOH ERWK DYDLODELOLW\ RI LQIRUPDWLRQ DW WKH |
DOORZ FDSWXUH Rl RSHUDWLRQINGIWQABWXKDWVR @ K$V ERKORD H Y
% % SODWIRUP RU DOWHUQDWLYHO\ LQWHJUDFWHWKHAV B D6Q SHO[D \
IRUP ZRXOG EH D SUH FXUVRU WR D IXO0\ IXQFWLRQDO UHDO W

7KXV ZLWK ORW RI FKDQJHV WDNLQJ SODFH LMPRWKHE XDGELDL@® 5 A
JHQHUDWLRQ WUDQVPLVVLRQ D QX HEW WUH. BXMDLRIQR @ QAU RYXLEDY
$FFHVV Rl WUDQVPLVVLRQ GH IDFWADFRZHQ ([FIK® ®RSHH UBWLRQ

JHQHUDWLRQ ZLWK 2SHQ $FFHVV RIPWHDNQGRPDQICR QVV BRDHHP NWM |
PLQG WUDGLQJ Rl SRZHU LQYROYHG RQ VKRUW WHUP DQG ORQ.
2SHUDWLRQ V\VWHP RSHUDWHV ZLWK WKH SULQFLSOH®I| $YDLO
VFKHGXOHG ,QWHUFKDQJH RI| FRMXDLH WXEIMHFW MFR WH KB UFLRAD\ D

6JG +PHNWGPEG QH 6TCPUOKUUK@EPYPQMWTVIGT &GXGNQ
2QYGT 'ZEJCPIG KP VJG #WUVTCNKCRPCOTOMKWQPCN 'NGEVTKEK
7KH QDWLRQDO HOHFWULFLW\ PDUNHW 1(0 LV WKH RDVNHW IR
RI HOHFWULFLW)\ LQ ILYH $XVWUDWK B G XWDWDHOL DQ @& MSH.WMLLAV R k
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BRXWK :DOHV 4XHHQVODQG B6RXWK $XVWUDOLD DQG 9LFWRUL
DFFHVV WR WKH WUDQVPLVVLRQ DRBVELYWDWEXYWLE® WMHWUZRW R
QLD LQWHQGVY MRLQLQJ WKH PDBNBOWVRODORNELQJ FRPSOHWLRQ

7KH PDUNHW ZDV ODXQFKHG RQ '"HFHPEHU
7KH REMHFWLYHV RI WKH QDWLRQDO HOHFWULFLW\ PDUNHW D

O WKH PDUNHW VKRXOG EH FRPSHWLWLYH

O FXVWRPHUV VKRXOG EH DEOH WRFB&REBVQAIZKHEGHK WMXEBRB 0Y HIQ
WKH\ ZLOO WUDGH ZLWK

O DQ\ SHUVRQ ZLVKLQJ WR GR QR DHAFRHIYVYGWEH WHKH H QWRH UP R Q C
PLVVLRQ DQG GLVWULEXWLRQ QHWZRUN

O D SHUVRQ ZLVKLQJ WR HQWHU WY HDRDHN W UHK RDNORAU DROA  E
YRUDEO\ WKDQ LI WKDW SHUVRQ ZDV DOUHDG\ SDUWLFLSDW

O D SDUWLFXODU HQHUJ\ VRXUFH RU WHFKQRORJ\WIRORIXYG QF
IDYRUDEO\ WKDQ DQRWKHU HQHWDIRG/RXUFH RU WHFKQRORJ\

O WKH SURYLVLRQV UHJXODWL QWKW WPDH&INHWRY KFOHFEV Q RFAL WAULE
WUDGLQJ PRUH IDYRUDEO\ RU OHVYV LQY RRJDHE®HA AWKWDLG- LV W H L

&GUETKRVKQP
7KH 1(0 LV EDVHG RQ D VLQJOH GLVSDANIS PR BKHG HiYQGHHUU O WRH 7
RQ WKH EDVLV RI ELG SULFH LQ 0:K $Q DQFRGPODDWHAHU®
VLPXOWDQHRXVO\ ZLWK WKH HQHUJ\ PDUNHW WR PDLQWDLQ WK

7KH 1(0 VSDQV PRUH WKDQ NP 7KH ORQJ GLVWDQFH WUDQ
JHQHUDWLRQ FHQWHUV FDQ UHTXLUH UHVWU RAVBLRY HUIOHR 05G V.
WUDQVPLVVLRQ 3UHVHQWO\ WRKHIUD®D LU GRELYQE G ILRWR VK H

WKXV EH GHVFULEHG DV D OLPLWHXHQ RGN O SNLIQRL QGIL WPFOAMF
DFFRPPRGDWH WKH HIITHFWV RI PDUDEWRBOVLQQYGE U QWHILRQBOLRA]
OLPLWV 7KH FRQWURO FHQWH U RG®L\DS DIVORHD ¥ R3IWRZIDUDHP P E Q Y HOBO
PLQLPL]HV WKH FRVW RI PHHWLIQ\ W O LOCREIDGH V X ENFIOKWE VR BH Q F
DQG ORZHU RSHUDWLQJ OLPLWYV LQWHU UHJLRGIYBGGLQH OLPLW

7KH LQWHU UHJLRQDO WUDQVPLVVLRQ HWXVWBB® WLYHEHNQQBMKJIP

LQFHSWLRQ LQFOXGLQJ FRQQHFWLRQ RI 4XHHQVODQG LQ W
WKH 41, DF OLQN WKHQ LQ ZLWK WKH 0XUUD\ OLQN GF LQW
BRXWK $XVWUDOLD ,Q 1RYHPEHU WKH 7DVPDQLDQ DQ

LOQWHUFRQQHFWHG IRU WKH ILUVW WLPH E\ D NP XQGHUVHD +¢

YLIXUH VKRZV WKH FRQQHFWLRQ DUUDQJHPHR@QHBWRXGL:
OLPLWDWLRQV EHWZHHQ UHJLRQV
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Cueensland
8,704

1,000 M%7 J' I 00 I

Wictoria
8, 156

JLIXUH*HQHUDWLRQ DQG WUDQVIHU FDSDELOLWLHY 6XPPHU

+UUWGU

JGPGTCVKQP WVKNK\CVKQP
3ULRU WR DQG VLQFH PDUNHW LQFHSWLRQ WKH IRUFHG RXWD
GXFHG VXEVWDQWLDOO\ 7KLV KIZWH® YXBISG6\WKHG POHRD Q GE MAR
ZLWKRXW FRPSURPLVLQJ UHOLD/EL ®ILM F L AHKQH \UHVDQOMWKBR N WEKIHH Q
WKH GHSHQGHQFH RI UHOLDEOH PDUNHW RSHUDWLRQ RQ LQWHU

7KH JHQHUDO UHGXFWLRQ LQ WKH JDS EHWZHHQ DQQXDO LQVW
SHDN GHPDQG RYHU WLPH LV VKRZQ LQ )LJXUH KLOH QHW J|
EHHQ DGGHG VLQFH WKH VWDUW IRIUFNKW 1IWK K X/EX PAPRY P CBUBHNDHNWG H
LQFUHDVHG E\ PRUH WKDQ 0: 7KH GDWD LV IRU WKH PDLQOD(
LQMHFWLRQ RI HTXLYDOHQW JHQHUDWLQJ FDSDFLW\ RI 0: IURI

AGUQWTEG &GXGNQROGPYV
*URZWK ZLWK DFFRPSDQ\LQJ SRARIOHSRILIFG! GQEVYMDVRY WKH GHY
QHZ JHQHUDWLRQ

$W WKH VDPH WLPH HQYLURQPHQWDO IDFWRWVRDWKHQRDXNBY
WKURXJK UHVWULFWLRQV RQ SHUPLWWLQJ SODQWWVIRWKDDIN BR Q
DYDLODEOH IRU WKDW IXHO
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6HYHUDO PHFKDQLVPV DUH LQ SODFH WR HQFRXUDJH GHYHORS
JHQHUDWLRQ ZLWKLQ D PDUNHW FRQWHI[W

&RPPRQZHDOWK LQLWLDWLYHV VXFK DV WKH ODQGDWRU\ 5H
VFKHPH IRU DGGLWLRQDO UHQHZDEOH HQHUJ\

6WDWH LQLWLDWLYHV VXFK DV WKH 4XWKHQ V& DG HQ KIDX/VWFKH
DWHPHQW &HUWLILFDWH 1*$& VFKHPH ERWK RI ZKLFK DUH
DQG GHYHORSPHQW RI ORZHU HPLVVLRQ SODQW VXFK DV JDV

¢
\

DSDFLW\
,QVWDOOHG &DSDFLW\
D

Qle

DQG 6XPPHU 3HDN '"HPD

o, —
T

——1(0 :LGH ,QVWDOOHG &DSDFLW)\
—— ([WUDSRODWHG 1(0 :LGH ,QVWDOOHG &DSDF LW\
—— $SFWXDO 3HDN 'HPDQG

JLQHDU $FWXDO 3HDN 'HPDQG
— —([SRQ $FWXDO 3HDN 'HPDQG
E ,QVWDOOHG &DSDFLW\ DQG :LQWHU 3HDN 'HPD

JLIXUH6XSSO\ DQG GHPDQG
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‘LWK WKH LPSHQGLQJ H[KDXVWLRQ RI RSSRUWXQLWLHY WR JDLQ
IURP H[LVWLQJ JHQHUDWLRQ PDQ\ QHZ SODQV DUH EHLQJ GHY
LOQWURGXFH QHZ JHQHUDWLRQ SUHGRPLQDQWO\ JDV EODFN FF
'LQG UHVRXUFHV GRPLQDWH LQ WHK HE VRXDWKH W QG L\R R \G RZAKLLQD
QRUWKHUQ UHJLRQV

ODMRU JDV SLSHOLQHV DUH SODQQHG IURP 3DSXD 1HZ *XLQHD I
$XVWUDOLD ,I| WKHVH SURMHMKY N ¥BQW XDRVHQMKHRGXFEH RDMR |
JHQHUDWLRQ PL[ DQG XWLOL]DWLRQ RI WUDQVPLVVLRQ

7KH %DVV OLQN SURMHFW ZLOO DGG 0: RI VWRUDJH K\GUR JH
K\GUR SUHGRPLQDQWO\ WKH 0: 6QRZ\ ORXQWDLQV K\GUR [
QDPLFV WR WKH K\GURWKHUPDO LQWHUDFWLRQV

6TCPUOKUUKQP WVKNK\CVKQP
JORZV DUH VLIJQLILFDQWO\ GLIITHWVH®WDIWRRQW KKILOUHHSRPBUINKEB WO I
GRPLQDWHG E\ LVVXHV ZLWKLQ VWDMWHWVHRX®D Q UH Y \E DS/GIGV RGH R
DJUHHPHQWY WKH PDUNHW KDV H[SDQGHG VKUIDELWLVDEFIURNVNEFVLE
DOO JHQHUDWLRQ LQFOXGLQJ UHQHZDEOHYV

7KLV KDV WHQGHG WR XVH WUDQVPLVVLRQ Q\FRJ HDD K HIXK K Q F& 16 HOQ-
RSHUDWLRQ DW RU QHDU WUDQVPLVVLRQ OLPLWYV

7KH LQFUHDVLQJ LQFLGHQFH RIVWUH/XOPLNVYLRQ SRQ VW WHSDW D
UHJLRQV ZLWK JHQHUDWLRQ FRQVWUDLQHG RIl RU GRZQ LQ WK
RSSRUWXQLW\ IRU IXUWKHU DXJPHQWDWLRQ +HRYMHWHG WHDFLHF F
DGGLWLRQDO WUDQVPLVVLRQ DXJPHQWDWLR QR IKDWONLR EELKD LMK\ F
UHGXFWLRQV 3URSRVDOV DUH LQ SODFH KRZHYHUHGWR UH(
DXJPHQWDWLRQV E\ DFFRXQWLQJ IRU RWKHU GHILQHG RDUNHW
H[SDQGHG LQWHUFRQQHFWLRQV DQG RU QHZ LQWHUFRQQHFWLR

8QUHJXODWHG WUDQVPLVVLRQ FDW EMHEXDOWVE\ UH BRRSR QMY
EDVHG RQ PDUNHW UHYHQXHV &R VU UR @ HOYLHQUND/O K\DXFHK EViA BIDQE/X L
RQ +9GF WHFKQRORJ\ DQG FRQQHEBWLQOD SHLIFRIQE LZ LMWK G W WDHO \
MXVWLI\ WKH LQYHVWPHQWY 2QHIRV WHKMFVH VXFBHBVIROQN DS
FRQYHUVLRQ WR UHJXODWHG VWDWXV

7KH SRWHQWLDO IRU DGGLWLRQDWRWRM QNP LWHILIRRXD ¥ RIQIAH RW LR
UHGXFHG E\ WKH UHODWLYHO\ DPBPY IORDREOVY B Q G 7GR QQ DALIHW W
UHJLRQ LV WKH 0: 6RXWK :HVW ,QWHUFRQQH FXN® WBDDOWB P

ZKLFK LV DSSUR[LPDWHO\ NP IURPRW K$R QMW UWRWWRRQI F W
'HVWHUQ $XVWUDOLD KDV DQ DEXQGDQFH Rl HQHUJ\ DYDLODE(
ILHOGV LQ WKH QRUWK RI WKH VWDWH D QMU RRIDW QRHIOFERQR® L
MXVWLILFDWLRQ IRU D 1(0 6:,6 OLQN DW SUHVHQW
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BHYHUDO VPDOOHU JULGV DUH IREHRDWIKQIHVQ $KVWHDQLSHXVW
1RUWK :HVW ,QWHUFRQQHFWHG B6\WWHP RI DERXW 0: DQG
JHQHUDWRUV ZLWK DQ DGGLWLRQDO VHYHUDO KXQGUHG O:
DSSUR[LPDWHO\ 0: DQG LQ 1RUWK :HVW 4XHHQVODQG DSS
PD\ EH OLQNHG WR WKH 1(0 RU WR HDFK RWKHU DV SNUW RI D:
LQFOXGLQJ JDV SLSHOLQHV IURP*WKH 7LPRU 6HD DQG RU 31

ICTMGV &GXGNQROGPVU
7KH VWULFW FRQGLWLRQV DVVRFWEBWHGO ZHLDWKH GHNWHXIRNEHPE QW R
VXFFHVVIXO HOHFWULFLW\ PDUNGVE Y& LD/FPRPRRGD MDD WV X KEN MY
JURZWK ZKLOH DFFRPPRGDWLQJ VHYHUBOF MWMKERWVEOQBQW. RI QB
W\SHV DQG VL]HV 7KHUH KDV DOVR EHHQ ZLWKGUDZDO RI VRPH
7KH VXFFHVV RI WKH 1(0 FDQ EHD&FXWR B\R ZIQQ WRXGH QP UDO |

f $ VLQJOH ERG\ RUJDQL]DWLRQ RYHUVHHLQJ WKH PDUNHW

f OXOWLSOH SDUWLHV ORRNLQJ B VD I\ MW HR RFSHHWMDLVDIOR QOWVRY |

f &DUHIXO VSHFLILFDWLRQ DQG GIHWB WILRWVR Q) HRY XIHMLIRIU INC
LQFUHDVH LQ QHWZRUN XWLOL]DWLRQ

f H[SDQGHG WRROV WR LPSURYH DQDO\VLV ZKLFK DUH XVH
SDQWYV DQG UHJXODWRU\ DXWKRULWLHV

f $ XQLIRUPLW\ RI DSSURDFK LQ WKH DSSOLFDWLRQ Rl VWDC
ZKLFK SUHYLRXVO\ GLG QRW H[LVW

f 7UDQVSDUHQF\ DQG JRYHUQDQFH VWULFWO\ DFFRUGLQJ V

DQG 1DWLRQDO (OHFWULFLW)\ /DD HOFAKWHQYCH B\R RIQW KD B \L

YHUQDQFH

$FWLYH LQYROYHPHQW DW WKH VBRI IL\WY GKIVOV OH®H®HIDV ZH O

7KH KLJK TXDOLW\ RI VWDII LQ PDUNHW RSHUDWLRQ

7KH KLJK OHYHO RI KRUL]JRQWDO DQG YHUWLFDO GLVDJJUF

ULVNV RI PDUNHWY DQG WKHUHIRWKH VG WIHQHN PR R PGHWIFY. 1B A

EHQHILWY LQ HDFK SDUW RI WKH LQGXVWU\

f 7KH UXOHV DQG UHJXODWLRQV MKSSREMUD@GRRFLOLWDWH

~h ~h —h

6JG 9C[ (QTYCTF
6LQFH PDUNHW LQFHSWLRQ JULG GHYHGRSMIEQIL K R VWEHH [\ H
FKDQJHV WR WKH RSHUDWLQJ UHJLPHY RG M[KMWILHZ) JHH@HHWIDWILLQ
WKDW KDV EHHQ GHYHORSHG

7KLV KDV UHVXOWHG LQ LQFUHPODWHHHQVGREHEFHWRBHAB QUMW D Q (

30DQQLQJ DQG LPSOHPHQWDWLRQ RI FKDQJHV WR WKH JULG KD
DUHDYV

*ULG FRPSDQLHV ZLOO QHHG VXIQ\FLGIKW DOQPHI@WIDMANVR @ RW R F

LPSHUDWLYHV RI HFRQRPLF UHVRXQUYWH BRIFHQWSWKDW LY OIONH (
IXUWKHU DQG VWULFWHU HPLVNUBQ@YRQL FIRMDWHRQV IURP JHQ
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6GEJPKECN CPF /CTMGV 5[UVGOGRHBRAMKXGPGUU QH +PV

2QYGT 'ZEJCPIGU KP 4WUUKC

+LVWRULFDOO\ WKH IRUPDW LR\ \RW HOADW DH) Gl NHKEWLWL E QORI BIER Q Q
8QLILHG SRZHU V\VWHP 836 RI MG MW RRXIQW BE BB ¥ WIHYOD SRV LWL
WLRQ RI 5XVVLD:-V 836 HQKDQFHRL FH WY HE@WH Q P\O D V&K HJ HHEIRIDER. O L
VXSSO\ DV FRPSDUHG WR VHSDUBRRHOU RSHWHDRWL Q7K H HIQ IFOXMHE F H
WHP HIIHFW FDVWV QR GRXEW D3PROHDMQEXPE MBS HEILBREYWRDWLR
GHGLFDWHG WR WKH DQDO\VLWWH PGH | | HEIHHIQF \DRISHE WRWWRULWF SR Z|

7KLV VHFWLRQ GHDOV ZLWK WKH HIRWIMWR RY RQ WHIHU B\W WRH@ W L [H
VI\IVWHPV (36 DQG WKH HIIHFW UHDGBRQIWG 7IKH H VW URNBIWLRQ YWHF
SUHVHQWHG 7KH HIIHFW LV HVWLPDWHG RQ WKH H[DPSOH RI 5X

6GEJPKECN 5[UVGO '"HHGEV
7KH VA\VWHP HIIHFW LQ HOHFWDLFX®RZIHID EQYE®XVMKDUDFWHU 7U
IROORZLQJ WHFKQRORJ\ EDVHG FRPSRQHQWYV RI WKH IHQWHUV\V
JUDWLRQ RI SRZHU VA\VWHPV

$ FDSDFLW\p HIIHFW

O $ GHFUHDVH LQ GHPDQG IRU LQVWDRWYHE EDSQBELYI RQWRZFRIL
WKH ORDG PD[LP UHGXFLQJ WKUYHDIH QD WLIQH UHVHUYHY GRIE U
WHQDQFH

O $Q LQFUHDVH LQ ILUP SRZHU RI K\GUR SRZHU SODQWV E\ UDL)\
DVIQFKURQRXV UXQ RIl LQ GLIIHUHQW ULYHU EDVLQV DQG XV
UHVHUYRLUV WR WKH EHQHILWV RI QHLJKERULQJ SRZHU V\VWH

O $ PRUH FRPSOHWH XVH Rl FRPPHVVYIHDYHG JFIVEKBIFKWX\ENGS FD S
ODUJH V\VWHP

$ VWUXFWXUDO "HIIHFW

O 5DWLRQDOL]DWLRQ RI SRZHUQW\ VFWHPB SV VEXXF WKRG RP\L POQO\ L
WHUPV RI WUDQVSRUWDWLRQ HQHUJ\ UHVRXUFHV DW SRZHU
QHLJKERULQJ VIVWHPV LQFUHDVLQZMWKIRIXK\H BR SHRZNM D GG D QA

O $ EHWWHU XVH RI K\GURSRZHU LQ WKH KLJK ZDWHU \HDUYV

O $Q RSSRUWXQLW\ WR FRQVWUXFW SRZMNVYHSRDQ\NF SRAUFH\V VXY
SRZHUV LQ WKH RWKHU SRZHU SODQWYV

O 6DYLQJ LQ WKH FRQVWUXFWLRQ RI HOHFWULF QHWZRUNY IRU
SRZHU V\VWHPV FRQQHFWLRQ

$ "TUHTXHQF\p HITHFW
$ )UHTXHQF\LASKOAWY D OHVVHU LPSDFW RI| DRULDR GIRYQ\GXHU HQF
ODUJH HOHFWULF SRZHU V\VWHIPXHQ@F\ RY WKMHSDWHGHW RUM VPDO
7KH ITUHTXHQF\ HITHFW DOORZVHWKHIRQGLWLAWLEHNVFWWR\EH HKQRVHQ
VWUDLQWY RQ WKH VA\VWHP UHTXLUHPHQWYV
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$Q "RSHUDWLRQU HIIHFW
$Q 2SHUDWLR® SOIHFWD GHFUHDVH LQ RSHUDWLQMUBRNWY ER®RS
GLWLRQV RI SRZHU SODQWV LQ WKH LQWHJUDWH® G\FWWHPHW QF
RI SRZHU VA\VWHPV DW LQWHJUHWALKRHD E1XHGHO\ XVLQJ WK

$Q HQYLURQPHQWISRVHVIHPSWURYHPHQW RI WKH HQYLURQPH
UHGLVWULEXWLRQ RI SRZHU JHQHUDWLRQ DW BREBV BODKQWYID
YRUDEOH HQYLURQPHQWDO FRQGLWLRQV
$00 WKHVH FRPSRQHQWY KDYH REMHFWLYH PDWHUMD@®\ WHKIHF K Q F
DVVHVVPHQW RI WKHVH FRPSRQMQWRLRQW\ VHHPV WR EH LQV

ICTMGV 5[UVGO 'HHGEV

$W SUHVHQW WKH SURFHVV RI RSHUDWLR Q YIRDY HYSPOY\L R ®ERIHS
RI UHODWLRQV LQ HOHFWULF SRZHULQGGXVEXD O SRZAHU FRPBOW |
PHQWDO DXWKRULWLHY IHGHUDO DQG UHJLRQQG D HOHRVOWFUL B
FRQVXPHUV WUDQVSRUW VHFWRWXPRQBF®R/SKDODM LARLQIHUKBWH L
SRZHU FRPSDQLHV DV IRU WKH ZKROHVDOH P DSJWNRINW XEKRVHH F WL
ULD RI WKH JRYHUQPHQWDO DXWE&RWLRILHVKHQWVIK\E R US LRI E RVFDH \
HWV LPSDFW Rl WKH HOHFWULF SRZHU LQGXVWU\ RQRWKH LQC
PHQW DQG OLYLQJ FRQGLWLRQV GRAHWQKMHD G RPSDFWL RHQ HUQ Y IMHE
7KH FRQVXPHUV DUH LQWHUHVRLAMG DQ GV K H DOMH YWHDQJ [RIIl \H OUHHFQVLWDLE |
RI SRZHU VXSSO\ ,Q SDUWLFXODU WKKH GHFHASRAMVHRIIL B LIHG\WM U
WLRQDO HFRQRPLFu OHYHO FDQ EH XQDFFHSWBEWLHR QRUF\W R ) RRW
PDGH XQWLO WKH LQWHUHVWYV RI DOO WKH SDUWLHV FRQFHUQF
SURPLVH LV DFKLHYHG

7TKXV WKH WUDGLWLRQDO HVWLPDWLRQ RI SREWUIRUV\RABPBV
WHFKQRORJLFDO IDFWRUV FRUUWAWS RIHE K G-XRLDUHIRD W B b RICEID HW@RL
WKHP WHFKQLFDO V\VWHP HIIHFWV 76

7KH IDFW WKDW PDQ\ VXEMHFWYVY KDYH GLITHUHQGW PEPWHQHWD
H[SDQVLRQ DQG RSHUDWLRQ RI SRZHU VA\VWHPV GRRWV WKW FKL
HITHFW EXW OHDGV WR YDULDWQRQVXE® HNFKH VRH WU HROWD VB ILRIGIW L
HVWLPDWLRQV RI WKH VDPH FRPSRQHQWFWV WKUHHODIWMWR @V GLI|

&RQVLGHU WKH PDLQ IDFWRUV WKDW GHWHUPLQH WKHROQWWHP
LQ D PDUNHW HQYLURQPHQW OHW XV FDOO WKHBSBDUNBWWR!
5XVVLD-V FXUUHQW HOHFWULF KSIRE HRR Q@ GXWW R\ \WRBXAWX QB JH
VHOOLQJ FRPSDQLHY QHWZRUN RERDLGIVH\HONMFQDUALRKUW DO FFRRIV X

7KH ELGV Rl JHQHUDWLQJ FRPSDQ\LMAR IR ¥ HH D KR Q/H\. B DW \ PVDXUS\SH \
IXQFWLRQ RI D VXSSO\ ZKLFK LV WKRQ DU iSOIPWEG VRR W RH AWQE ¥
SDUW RI VHOOLQJ FRPSDQLHV DQEQNKQSXPWUW HTK LWR UG D\ W
HTXLOLEULXP SULFH Rl HOHFWDURHW\ BWRWMKW EKR QB WDIOHH FPD L G
WKH JHQHUDWLQJ FRPSDQLHV XQ GWKH PRPISFHWHDWLR @ KH & \P\B W H
SURGXFWLRQ E\ ORDGLQJ ILUVW RI DOO WKH PRVW HNHRLHQW
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PHFKDQLVPV ZLOO GHFUHDVH WKHUHFMXLODWEWKKPZKR B8 HAWDQFL WD
SRVVLEOH DW MRLQW RSHUDWLRQ RI JHQHUDWLQJ FRPSDQLHV L
+HUH WKH DFFRXQW VKRXOG EH WDNHQ RI WKH FRQVWUDLQWYV
FRYHULQJ ORDG FXUYHV DQG RQOSURYQNVDRIQORWS ROHU SRZHU T X |

7KH UHODWLRQVKLS EHWZHHQ WKH 06( DQG WKH DERYHQ76( FRP
RI HTXLOLEULXP HOHFWULFLWDBS8NHMH LW RMOKHH ¥ KRHDH-OLD DW LAR Q |
WKH 76( FRPSRQHQWYVY +RZHYHU WKH H[WHQW RI WKHLQFUHDOL]
RI WKH FRPSHWLQJ PDUNHW PHFKMNKH PVF Wo MMXKWDM) WIK® RIGH® O F
HOHFWULF SRZHU LQGXVWU\ LV SUDFWLFDOO\ XQDFKLHYDEOH
VXEMHFWY ZH FDQ H[SHFW WKDW KDKHWIEH S RFOMOHBMW VB D O/GHU

6LPLODU PDUNHW PHFKDQLVPV VKRRQGRRSWHUDAWH IDWRPRDH W\
FRQVXPHU HOHFWULFLW\ PDUNGMWM»WLKRIDNRZ LBOGG UWYRQWOL Q6 HR
WKLV OHYHO

1HWZRUN FRPSDQLHV IHGHUDO DQG GRYWIX[EXWDRYQ WRIGHRDC
FRQVLGHUHG PDUNHW SURFHVVHV 7KH\ UHQW URIQN RLWTVXIRGH GU R
VXSSOLHUV WR FRQVXPHUV RQ SURYLVLRQ RI SRZHWKXXSSO\ U
EHLQJ FRQGXFLYH WR WKH HQKDQFHPHQW RI 06( DV D UHVXOW F

W LV QHFHVVDU\ WR HPSKDVL]H WKDW LQ D VKRUW WMKI® FRQV
ZKROHVDOH DQG FRQVXPHU HOHFWULFLW)\ PDWINFHWYVHFYH\QGEHO R
WKH OHYHO ZKLFK LV GHWHUPL|@®MA EQ WKH6FRPSYOMWHVXOMO R
WKH JHQHUDWLQJ FRPSDQLHVY EHORZ WKH HOHFWULPLW\ SUR
FRPSRQHQWY +RZHYHU LQ D ORQJ WHUP FRQWH[W WKLV VL\
FRQVHTXHQFHV WKDW PD\ WDNH WWKHIGKEWLRRQ RQ DGPULHYY IE OF
GHFUHDVH LQ IXQGV WR PDLQWDLQ WKH HTXQSPHIQS\O DEHVHW Y ZF
ZLOO UHVXOW LQ GLVDSSHDUDQHWWLRMLRRQGBWWWRB VHRHLFWRPBL\
WUHQG PD\ DSSHDU WRZDUG D VKDUS LQFUHDW® EROW KIHR WH QKA
UHJXODWLRQ

7TKH LQWHUHVWY RI FRQVXPHUV RPSUWHWVVH® HMK D RIXB EOW RAHKLHU L
HITLFLHQW RSHUDWLRQ RI WKH HOHFWULFLVRI PBbU DIQWBY WIKKV P
GHFUHDVH LQ WKH HOHFWULFLW\ SULFHV

7KH LQWHUHVWY RI WKH DXWKRULWLHY DUH WR D FHUWILCAR.Q H[W
SRZHU LQGXVWU\ ZLOO EH KLJKO\ SURILWDEOH DW KLJK SURILW
SURILWYV DUH SRVVLEOH DW KWEKK NORHWULFHWKSFHUHFHYLEQYF\ RI
SURGXFWLRQ WKH OLYLQJ FRQ @OLQNAE RAOWK RU W& W FSURFBS\KW D V¥ IDROM@
WKHVH SULFHV +RZHYHU RQ WKH ZKROH WKH DXWKRULWLHV D
RSHUDWLRQ RI HOHFWULFLW\ PDUNDWOVYL]DWLRD PD[LPXP 06

,W VKRXOG EH QRWHG WKDW IRU WKH VXEMHFWYVY RI UHODWLRC

LQWHQVLILFDWLRQ RI SRZHU V\VWHRQ MJWMHM BWHRQ R G HEAR]
PDQDJHPHQW LQ WKH FRXQWU\ 7KH D\FR/G®\PLREHBD 8 0 BHR QD W F
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UHGLVWULEXWLRQ RI WKH UHDO HIIHFW DPRQJ WKH VXEMHFW\
KLQGHU WKH 76( UHDOL]DWLRQ

2TKPEKRNGU QH '"UVKOCVKPI VJG 5[UVGO '"HHKEKGPE]
‘KHQ HVWLPDWLQJ WKH SRWHQWLDO 76( ZH FRQVLGHU 836 R
WHFKQRORJLFDOO\ VLQJOH REMNFWI GIWVRISHDWGLQI WKHY IRRE
HVWLPDWLRQ LV REMHFWLYH DQXCH®LYLPIS O'\DDEK HG1 WEHRUPRSLDQUD W K
VXFK HVWLPDWLRQ L H WKH ARQYGPWYWRIGVIMKH+HUHFXAH LWKR X
DSSURDFKHVY DQG UHFRPPHQGDWLRRY WKB W HMGW H D&Y HRCORBHIGH
SRZHU LQGXVWU\ ,Q D FHUWDLQ VHQVH WKH PRGHO RI WKH
LQGXVWU\ IDFLOLWDWHYV WKHQWLD®OHBOL]DWLRQ RI WKH SRW

7TKH 76( FRPSRQHQWYV IRU 836 DV D ZKROH ZHHKH BVYWHPWWRIG
FRQVLGHUDWLRQ EDVHG HLWKHUQR® WK SRR/GHGUWDR QM WKV F
IRU H[DPSOH LVRODWHG RSHUDWLRQ RI UHJVRQ@QRO GRYHO RIVW
836 LQWHJIJUDWLRQ

7KH DSSURDFKHV WR WKH HVWLPDWLRQ RI 06( DH [CGBQV LRRE)XY LR
IRU D ORQJ WHUP IXWXUH WKH\ DSISTKPHQW G H SHCRXHO@W EHJ RFFD
FRQGLWLRQV DQG SULQFLSOHV RI OHVYBEG XDRU RDWHYW IWRPWMER L
ZKHQ WKH OHJDO QRUPDWLYH IUDPHZRUN IRVWHBRQNKE8HXYD®J U
VKRUW WHUP SURVSHFWV LW LV QHFHWKWH UDFWRY M DONHHI DLAD @ R |
I UDPHZRUN

JRU D TXDOLWDWLYH HVWLPDWLRQ RI WKH W\VWHLQ B | DHDFAN GLHAY H.
QHZ PDWKHPDWLFDO PRGHOV IR D OHAMW LIFFRIPVS RRG ®RW V Q GQ WIHIIX D O
RI DQ HIIHFW VXFK PRGHOV DUH QHFHVVDU\ DV WKH QHW SUF
LQGLYLGXDO FRPSRQHQWY HVWLPDWIHRQRRIDH IBIXW KR BUWMHKEH O
FRQVXPHUV WKDW LQFOXGH WK H FLWQHY VD H @ WOR/ FEIXIEQ HWWLF L
RI HPSOR\PHQW OHYHO RI OLYLQJ FRQGLWLRQV HWF

$ FRPSOH[ LQWHJUDO HVWLPDWLRQ RI WKH 76( LQYB®YZHY WKH |
VIVWHP H[SDQVLRQ '62<8=p

%CUG 5VWF]
%HORZ SUHVHQWHG DUH WKH UHWXOHWPY HRIL FHVHADLRR D R/IL G X VW K B
H[SDQVLRQ IRU WKH WLPH KRUL]RQ

W LV YHU\ FRPSOLFDWHG WR IFXFOFRCS\RH)VAVQIWP\D WWHKBIO 6 | R/KH R @O\ W
ZHUH HVWLPDWHG WKH 'FDSDFLW\p HIIHFW H[FOXGLQJ WKH

RSWLPL]DWLRQ DQG XVH RI DVIQFKURQRXV UXQ RIl LQ WKH ULY
"VWUXFWXUDOpP HIIHFW GLVUHJDUGLQJ WKH HQYLURQPHQWDO

FRQVWUXFWLRQ DQG FRQVWUXFWIWRQ KH S/RIDAWV FRIV F R R Q HFWDLHRY
SRZHU V\VWHPV WKH "'RSHUDWLRQU DQG "IUHTXHQF\p HIIHFWYV

IRU WKH HVWLPDWLRQ
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,Q WKH DQDO\VLV RI 06( WKH FKDQJHV LQ SR GXRHGW FKRWW PH
SURILWY SD\PHQWV WR WKH IHGHHUMH HY® QXD WRIGDIQ KX GMKIRV V)
VXEMHFWYVY RI WKH ZKROHVDOH PDUNHW DXWKRULWLHY DQG FXV

&RPSDULVRQ zZDV PDGH E\ WKH YDULDQW WKD38 BKQYHVYDW® H
FDSDFLWLHV ZLWKRXW H[SDQVLRQ RI WKH LQWHUV\EZWGOIPWHE M F W\
EHWZHHQ LQWHUFRQQHFWHG (36V ,36V UHPDLQHG DW WKH HIL
HVWLPDWHG ZDV WKH YDULDQW RI WKH 836 H[SDQVLRQ WKD
LQVWLWXWLRQV ZLWK RSWLPLWRDWYRQ RILWOLQVWNMHEHWBEBEQOBG6V

836 LQ WKH PRGHO ZDV GHVFULEH&E\E\3BV QRARH VQIHFPWMIZRHUNHOYV
PRGHOHG WKH \HDUV DQG

$GDSWDWLRQ RI WKH VWUXFWXUH RI JHQHUDWLQJ FDSDFLWLHV
IRUHVHHQ E\ WKH QHFHVVDU\ FKDQROLQQ PWSPEFQ®M GRP®L SRZF
7KH PDLQ FDOFXODWLRQ UHVXOWYV DUH SUHVHQWHG LQ 7DEOH

7KH 7DEOH VKRZV WKDW WKH H[SDQVLRQ RI LQWHUV\VIWHP WLF
HIITHFWLYH 7KH GLVFRXQWHG FRVWH[SRQWLRID 836 WISHW YWURDQL
PLOOLRQ ORZHU WKDQ LQ WKH YDULDQW ZLWKRG W DASKDHFLLW H RSID ¢
SRZHU SODQWV LV 0: ORZHU WKH VDYLQJ RI LQYHVWPHQWV
H[SHQGLWXUHVY GHFUHDVH E\ PLOOLRQ SHU \HDU

(ITLFLHQF\

,QGLFHV PLOOLRQ GROO

'LVFRXQWHG FRVWVY WRWDO
,QFOXGLQJ 3RZHU SODQWYV
7UDQVPLVVLRQ OLQHV

&DSLWDO LQYHVWPHQWY WRWDO
,QFOXGLQJ 3RZHU SODQWYV
7UDQVPLVVLRQ OLQHV

,QVWDOOHG FDSDFLW\ O0:

$QQXDO H[SHQVHYV
,QFOXGLQJ 3RZHU SODQWYV
7UDQVPLVVLRQ OLQHV

)XHO FRVWYV

SD\PHQWV WR WKH EXGJHW

1HW SURILW RI SRZHU FRPSDQLHYV
&RVW RI HOHFWULFLW\ SURGXFWLRQ

7TDEOHADVLF FRPSRQHQWYV RI WKH HIIQFLHQF\ RI 836 LQWHJUDWL
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(ISDQVLRQ RI WKH LQWHUV\VWHP WLH OLQHV “"6LEHULD 2 8UDO
PRVW HIIHFWLYH 7KH HIITHFW RV\N VBB W.IRHD RIQWKHGHEWR GV SU
"FDSDFLW\p FRPSRQHQWYV ZKHQ FRQQHFWLQJ WHGEOFHI&RIRDBDEH
PD[LP DQG SRZHU H[FKDQJHV Rl ,3BWLRDWPHLDSBREW\WEWRPLVVL
SRZHU SODQWV LQ 6LEHULD GHFUHDVHV ZLWK BVHVEANDWKHRP &
FDSDFLW\ FRPPLVVLRQHG LQ RWEGHUWN\RWH[RY W QGBI LSRFAHD 8B D Q

'"HFUHDVH RI RSHUDWLQJ FRVWVWRKHGGEMAUHDL\NQHGQPOLUEG G\FRVWYV
GHFUHDVH LQ WKH WRWDO L QNRWIOW HE@ HED ¥ RPIHVE K DWK HQIPXUHHOD V
FKDQJH LQ WKH VWUXFWXUH RI IXHO EXUQWFLW ¥ WBSHRRGK AVQL R\
DFFRPSDQLHG E\ WKH JURZLQJ SURWIHP\RIDQRBZHWRYKQS3 GB\DYPHQW
EXGJHWYV RI GLITHUHQW OHYHOV

7KH FDOFXODWHG YDOXH RI WKH HIIHFW RYHU WKH WLPH KRUL]JI
KLIKHU WLPHV WKDQ WR 7KH HITHFW H[BERN HW IRXF KWK
UHDOL]DWLRQ E\ FRQVWUXFWLRQ DQG PDLQWHQDQFH RI LQWHU
H[SDQVLRQ RI WUDQVPLVVLRQ OLQHNWZDBWHV GH F UHIDW HJ K Q DLL\F
FRVWV DQG LQFUHDVH LQ FRVWV HIXDMUB/@VPLVYDQRQGRIOMDW |
H[SDQVLRQ RI WUDQVPLVVLRQ ORIQHD HFMFLLHFDWH VS WKE X F RV W Q
LQFUHDVHYV DQ DQQXDO SURILW L 83BHBW V FHR) WY H DIQIEQ K D DQR|
EXGJHW

7KXV WKH VWXGLHV SHUIRUPHG FR@®HDWXDHIL RQ MW EBEHRQWK R
LQWHJUDWLRQ RI 5XVVLD-V 836 7KH HVWLPDWHV REWDLQHG D
FRYHU QRW DOO WKH FRPSRQHQWV RI WKMKM\\B\RNF L B LIGIIEWL H
IRUPDWLRQ RI| 836FR [BO®QWILR@Y WKDW DUH RSWLPDQJKE&VWHUP\V
VIVWHP HIIHFW ZHUH QRW DQDO\|HWKLAKH3§W WO PVHUR¥WRIZ LQ
EHWZHHQ WKH SRZHU V\VWHPV FRYPISEHYHGI DLW ZHID\O Q RFF FER@W
LQWHUQDO HIIHFW FDQ UDLVH WKH REWDLQHWKH\OMR/D WN Y E \V X
FRQVHUYDWLYH HVWLPDWHY SRLQW WR D@ QEWR GOWHEH I IFK HI)
E\ WKH SURSHU LPSOHPHQWDWLRQ Rl WKH UHTXLUHG SULQFLSC
SURYLVLRQV RI WKH OHJDO QRUPDWLYH OHJDO IUDPHZRUN

&GTGIWNCVKQP QH RQYGT U[UVGOU KP #UKC URGEKCN

EQPUKFGTCVKQPU KP FGXGNQRKPI EQWPVTKGU

3RZHU LQGXVWU\ LV XQGHUJRLQJ UHVWUXFWKH VDU D/GK WRRIKIRX \
FDOO\ PRQRSROLVWLF VWUXFWXQE KBS ODHHG &M U HIDFRNW MAJ D
GLVFRV ZLWK FRPSHWLWLRQV LQWRHRG XBHREUW R UJ M@EF B M COFKGK G J |
LQ HOHFWULFLW\ SURGXFWLRQ DQG XWLOL]DWLR@®Q$S®RRWURI 5
PDUNHWWRZHYHU IRU GLIITHUHQW FRXQWULHV WKH BQVQFILSDO
SRZHU V\VWHP GHUHJXODWLRQ DUH GLIIHUHQWW KQKWXKiH G HHYOHHOFR
WULFLW\ SULFHV ZRXOG OLNH WR WXW WRIGXH AWRPFLMN LSVUILE GV T
DQG VRFLDO ZHOIDUH FDQ EH PDHWLHOG FWUYR PSR ERXQWXSIS O\
UHJXODWHG SXEOLF XWLOLW)\ D®@IGN M RAHR JRIY IHUIP HGWVERIXBOGH F
GXVWU\ VR DV WR UHGXFH JRYHUQFMQWR QPR P,BDLWRHQW HIQE GX J}
VFRV DQG GLVFRV DUH IRUPHG ZAMG W R PISHI¥FRW LRQGL G WMUFRRO/X W
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WKHLU LQFHQWLYHV LQ HIILFLHQF\ LPSURY IDRHQ WO HK MW@ LHIL MAL !
JRHV GRZQ LW FDQ LQ WXUQ SURP RVDHR S L3Q J UFRRDVWKV U QHW K M IGHH B
WHP GHUHJXODWLRQ DQG SRZHUIMPDWRR WSHDULAV WRRQ H/RARIDEIO LW/ @& F
HQFRXUDJH LQYHVWPHQWY WR SRZ HIH \LRGKFHWU \ VIXURRP DD UR B X L
PHQWY ORFDO LQYHVWPHQWY DQG ,33V HWF

7KH GLYHUVLILHG UHVRXUFHV DWWDQ FAHID® W R H/R AMKUH L QKB TV +
JURZLQJ HOHFWULFLW\ GHPDQG L@E®PXHHG VEKHE GRIRPIORS HFR @ R
7KLV PLIJKW EH WKH PDLQ UHDVRQ IRU $VLDQ GHYHDRSELW I RFR X
SRZHU V\VWHPYV

$OWKRXJK SRZHU V\WVWHP GHUHJX@D\ELRQ WK H LZRHIM\GF ROG KF (
VXFFHVVIXOO\ UHDFK WKH LQ IHWIHI® OMIMLRHWV \Wo RMMK HS HWK H QG |
DUH REWDLQHG LQ SUDFWLFH &RQVLGHULQJQNKDWNVIRKFIUX UE
LQ RUGHU WR UHDOL]H VXVWDL QW BOWWGEIHRYHDWR SRIHIKWH R L BLRZMF
UHDOL]H RSWLPDO V\VWHP SOD QR QW DIFG HUSMORLPE B HH @ B A WD WH
TXDOLILHV VHUYLFH DQG KRZ WR WUDQVLW WR WKRVWDW DIP\E HQ
ORZHVW ULVNV VKRXOG EH FRQV DWHIBIMG HORR UR R PHIDW. Q7 WIK\WH LPV
LPSRUWDQW WDVN IRU WKH GHYHORSLQJ FRXQWULHV LQ $VLD

%QPUKFGTCVKQPU QP 2QYGT 5[UVCENKRKE IVWNIW RQPKIGR) &G

6CTIGVU QH FGTGIWNCVKQP

,Q $VLDQ GHYHORSLQJ FRXQWULKNOGRRHQ H/GVEXHPKXHDYW DWH R
JRYHUQPHQW EHIRUH GHUHJXODWLRQ DQG RSHUDWHGSDW BK YLH
DSSOLHG WR LQGLYLGXDO SRZHU HJERN QIHNW FO HPWWH QSR ZHL G
LQWHUFRQQHFWLRQV DPRQJ JULHSRD DM RIH DDML HHF®Q RRDN G% Y
WKH HOHFWULFLW\ GHPDQG LV JZRZLQWWBSLB[G\DRYGRWKEHHERP
YHUH HFRQRPLF EXUGHQ RI WKH JRYHUQPHQWY DQG D ERWWOH
GHYHORSPHQW ,QYHVWPHQWY IURPR¥RBOPAQMW RWRK R ZW KD Q'
WKURXJK DSSURDFKHV VXFK DV %XLOG 2SHUDRVDRMWUDE QM |
XUJHQW WR ODXQFK SRZHU V\VWHIPX O BWWR @ FD\QG) MWQR) FD\QVEDE B U V
NHWV ZLWK IDLU FRPSHWLWLR/Q{ VW PDHQWR DURW UDCFWL RRW K HL\DR X
LQGXVWU\ ORUHRYHU LW LV IR X GWW KDRR QR S\RROALW \WRK RS H U D W
VIVWHPV FDQ DOVR OHDG WR ORZXISWLLRM QFY DR® MMIHDQR FBDUH Q
VXUYHLOODQFH LQ RSHUDWLRHU P UNHRD HD LD BGKHD W RV X R CBYRZ P R
OHPV DSSURSULDWHO\

%DVHG RQ WKH IDFWV PHQWLRQRBHIERWHN HPKE HW B UX B WW LARIQSE
PDUNHW HVWDEOLVKPHQW LQ $VLDQ GHYHORSLQJ FRXQWULHV F
SULRULW\

7R DWWUDFW YDULRXV LQYHVWPHQWYV FMFRI \65\R DHAG M DLW HFPR/P W |
WLRQ VR WKDW SRZHU VXSSO\ FDBHPEQ® WKXBHYM®RISLRZIWKR R Q W
7R UHGXFH JRYHUQPHQW FRPPLWPAHQWKWMR IRYHYHIQHGCEXWGEN
JRYHUQPHQWY RI GHYHORSLQJ FRXQWULHYVY FRQFHUQLQJ KXJH I
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VWUXFWXUH FRQVWUXFWLRQ DQG WR PLWLOIHBXNWRY NBQPKDW
JRYHUQPHQW FDQ IRFXV DWW HW®Y R L RIQ WIRUKMLVRELHWD\QW LVVXH

7R HQFRXUDJH HIILFLHQW HOHFWULFLW\ SURGXRNDRG DQG
HOHFWULFLW\ SULFLQJ PHFKDQLVP 7KH HQ$WRE XHW RRKQ FAHRW WV (
EH UHGXFHG DQG KRSHIX0O0O\ WK HIBBIVMW UM IFW'Q SLQ. MHX BRQL Q F U
IDUH DQG EHQHILW WR QDWLRQDO *'3 JURZWK 7KXVLQXGKW IVILUQ D
FDQ EH UHDOL]HG

7KURXJK FRPSHWLWLRQ WKH PDUNHW FOHQ UWWRYSGHFAORS
HFRQRPLF LQIRUPDWLRQ IRU IXWXUH SRZHU V\VWHRFGHYFD®SP I
EH LPSURYHG JHQFRV:- SURILWV PD\ LQFUHDVH WKURXJK KLJKH!
HUQPHQW WD[ UHWXUQ IURP SRZHU LQGXVWU\ FDQ EH UDLVHG

+RZHYHU WKH UHDOL]DWLRQ RI WKH WDUJHWYV D UM GIRML RI® V\
LQYROYHV WKH EHQHILWV RI YDUWWXWVLSDUWIHVKDQG WRFEURV
LQWHUHVWY DQG DGG LQIOXHQFHALWR VG SRAEHVY P/IRUNH WS SR @
FDQ PDNH LW SRVVHVV QRWLFHDEOIISWPROUWNW7RRGH UL QHR I HO\& 3P
ZLWKRXW FRQJHVWLRQ PDQDJHPHQW WRQWRGIUDWLRQ!IAUGQ)
GLVWULEXWLRQV 7R RUJDQL]H DRVPD OO BIHRYHQERRO CPSBRHW F
EULQJ DERXW VLJQLILFDQWO\ GLRIBIGHQ W R FFRR@\OWIKEG MD SHR ZH U
IDLUQHVV MXVWLFH DQG WUDQWSDWH®R\YV WKRXABXJEHFRQGHG V
DVSHFWV ZKLFK ZLOO EH GLVFXVVHG EHORZ

WQPUKFGTCVKQPU QP VIG UEJGGGE QW RQWIGQPU[UV GO
7KH RYHUDOO SRZHU PDUNHW VFKHPH LV XVXDOGW EQRVKGHWVH
VHYHUDO DVSHFWYVY GHVFULEHG EHORZ

$FFRUGLQJ WR WKH WDUJHWV VHW IRU G H U HRIXDWDWPLHR@W LWWR |
FRQVLGHU FDUHIX0OO\ DW WKH EHHWWY MKRRQG KERZ FPIDIP\QR PHIGI W
WKH FRXQWU\ ZKR VKRXOG EH UMK F@ZIHEO ADW R HRVWM D RRH W R
JHQFRV WUDQVFRV DQG GLVFRV ZKDW DUH MKHP D UINXIWWRRHUL
WLRQ DQG RU VIVWHP RSHUDWLR @ XORX WH & H YHOHR\ES RQY N B @/H
VXUYHLOODQFH KRZ WR WUDQ VLI NHRP WRUNMWXWHIFARROBWHG L
$ WLPHWDEOH VKRXOG DOVR EH ,0\HYW CFROSHDE I\R Kl DMWY HIF XORMR ® | Q
JRYHUQPHQW GHFLVLRQV VKRXOG KU GRHGW RD WDW K L& HQWHHY M O DLW
VXFFHVVIXO ,QWHUQDWLRQDO FRQVXOWDQW PLJKW EH KHOSIX
DQG WHFKQLFDO EDFNJURXQGV UHW\LRQPRZA ER{FBUWD RV WR)Y G
PDNH ILQDO GHFLVLRQ

$IWHU WKH IXQGDPHQWDO GHFLVXRP@W LR QO DAKIQHF KLDQIN WK HU &
RSPHQW LV D NH\ VWHS $ ORW WD IO} R@V WKKLWH DEWBHHE VR E) R U
FRXQWULHV FRS\LQJ SRZHU P D UMNBIMH W RWH R WRK HROW K BIWN FHRWQ V X
JDV HWF PLJKW OHDG WR VHYHHW VUKRXO® \EH7&HI| FOUHNHW IUR®
PDUNHW ZLWK RQO\ SULQFLSOHV XQFKDQJHG WX$SOLRUW DFRQ
VXPHUV EURNHUV RSHUDWRUVWHRWNW R LWDKR X O4G DKPL HH WLXIKKMY G H Y H
FRQVLGHUDWLRQ RQ DOO HFRQRPLEDRPMHRNFOD FQGGCKVYRRV
7KH UXOH VKRXOG WU\ WR EH D SHUIHFW VHW RQ PDWNRHBHRUJD
H[FKDQJHG DQG VHUYLFHV WR EH SURRQGHGNXMXEVP DR NHIWG G F
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GD\ DKHDG DQG EDODQFLQJ P D UNHW BV RWUK HOFHDRUWHVE Y WR D W B D
YLFH DQG DQFLOODU\ VHUYLFH HWMLFESDPMWQI PO GE KDKQNPD G\
PDUNHW RSHUDWLRQ DQG V\WVWHP RSHUDWLRQ BROGHV X HAHWOE
PHQW VXUYHLOODQFH HWF 7KIH RXOH RH RWR GV IERHH UMK LAHHHBW Q
DQG HYROYH JUDGXDOO\

$QRWKHU LPSRUWDQW WDVN LQ SRZHU PDUNHW RSHUDWLRC
VXSSRUWLQJ V\VWHP WR PDQDJHJGVYOBWHDERBADGRODNUDKW B HGE
0&3 SRZHU VHOOLQJ EX\LQJ FDOPRODMRIRQW FRQGHFIVURQW LQI
DQQRXQFHPHQW HWF

, W VKRXOG EH SRLQWHG RXW W KDWI KU HIGW HSRWRQWNBWYW W KYN W
ZKLFK VSHFLDO DWWHQWLRQV MKEBXVUBXEFN IB® IEGHOMRKH LVV XH

%QPUKFGTCVKQP QP TKUMWCPF VIJGKT OKVKICVKQP

7R UHDOL]JH VXFFHVVIXO UXQQLQJVRUIQUKHFORIH UVADXWHNHW W R H[C
O\ WKH SRWHQWLDO ULVNV H[P\DWINGIVL @ KOH VISIVANLY L EQFRZHGH Q D
WV\SHV DPRXQW DQG UHOHYDQW ULYRVW K RRIRMHFWGEYHDRIAR
FRQVXPHUV: IHDWXUHV JULG FKDWBOWFWRIHYWUEVN SROWSIRAWLD © L
VLQJOH EX\HU PRGH VSHFLDO UWOXID¥E LLAL &R DHUG WM RXHPL WS H U D
VIVWHP SODQQLQJ H[SDQVLRQ LQ PLENBWWH QRYIL 5 R DY GHYF KDR
DGMDFHQW SRZHU PDUNHWYV DQQ HoID WRFQW IRVKHQPHQ® 3 RW

JRU D SRZHU PDUNHW RSHUDWLQJ YHU\ ZHOO DRUNKHW WV <HHU VHKR
XQWLO LW RSHUDWHYV YHU\ ZHOO XQGHU H[WUHPHO\ VHYHUH P
SRZHU V\VWHP VXVWDLQDEOH D QRUHDI UH.GIMWL. GHOHORQPHQ WLP
6RPH ULVNV ZKLFK DUH RIWHQ DSSHDUHG LQOGANHXVNHIBORISILIDII
LQ PRUH GHWDLO EHORZ

BQEDODQFHG HFRQRPLF GHYHOBBEKRW X LIANRKIHY VIO NPHOW NFHRW HC
uUuxXuboO DUHD DQG LQGXVWULDO DUHD WKH SRZHUORH@WHUDWL
HOHFWULFLW\ SULFH WKDQ WKDW LQ LQGXVWULDO DUHD LI WK}
DUHDV RU LI VSHFLDO SULFH SRPRBVXKVHISS OKH® WK HY KHU H XD
PDUNHW GLVFULPLQDWLQJ SULFH RWB SWHRNSHY WR DSY/XR\WM FWK R
FRQVXPHUV 2WKHUZLVH LQGXVWULDO DUHD XWVMUYXLIWRKX OKQE RNV |
LQ UXUDO DUHD DW ORZHU S WUAHY LMQW KW KH DHIOHDF WILA. 6 LWLV E D
LPSDFWV WR UXUDO XVHUYV

+\GUDXOLF UHVRXUFH DQG K\GNHRW KHLYR DKBH@PLE/GHW WD LQ PDKD
D KLJKHU K\GUDXOLF FDSDFLW\ OD®W WRY \DRYGU RH VWKKR K 0G3U DX V R
QDYLJDWLRQ LUULJDWLRQ DQGR QURRRE0 BRIGWE RIDK I X LRSYRAUIHYP F Q
ULVN Rl K\GUDXOLF SRZHU JHQHDO®OGALW Q HRULH B B FIXWH YADMLE ZD\\
K\GURSRZHU FHQWUDO GLVSDWRSRZMWK \§DNRQUW\DIRH RKI\GW DI
PD[LPL]H VRFLDO ZHOIDUH WKXVWDPD[LKRE® FESRYZHIUW\D Q+ R H Y F
PLJKW KDYH QHJDWLYH LPSDFWV RQROKEURDOWERPHIHBHRQBOD Z
UHVRXUFH LV ULFK LQ FHUWDLQ@QOHP BRZHRZSETBQWY EIGUDQ WK
DV WKHUPDO SRZHU SODQWV WKHKW\GRWXBDH FXVUH8 RKIUEMHM 6 W
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VRPH FRPSHQVDWLRQ VKRXOG EHRAHJ)Y 560D Q@ WAR |R\WG WEKXQ UFOR V
GLYHUVLILHG XVDJHV RI ZDWHU UWH/IRX WEHOMH V7 KKBM ORGUHE H G H
PDQDJH WKH FDVH WR PDNH ERWKSWEKHU PHROP DIMBL HKY GKD KK LU
SURILWYV ZLWK LQFHQWLYHV WR WBNW KIEK USRKHW IP@YUHNHWR/H @ W
JURZV

ODUNHW SREQUD PDUNHW KDV IHZ SRZHU JHNKHU BRRKDQF RZR.S\DK
ODUJH PDUNHW VKDUH LV DEOH MR/ KRQK SR® IW\WKM BURF H \D Q &)
SRZHU LV KDUPIXO WR FRQVXPHUV DIGICPDH QR ®/XFH DEROR L DIaK
PDUNHW VKDUH DQG RU FDSDFLW\GOWRL /Y VKRX®RE E*HJ DB FRIQ J
DQRWKHU VRXUFH RI PDUNHW SRZMWD QR BURBHRID®\UGHAWYHBU F
PDQDJHPHQW UXOHV FDQ EH XWLDQW\G EQ® IVWNHVQ JSADKIMGQL FALISH
PDUNHW SRZHU ,Q SHDN ORDG FRQGWW LIRUWH RAQ B KKWQPO DQWH Q D
PDFKLQHV EHFRPH fPXVW UXQ- WHKH YHWHHW SRBGHWERQ WR ZF
PDUNHW UXOHV WR PDQDJH FRQJHIWW BRQ@HNQ G IPU MH.\WD $/RiZ R D UN
DQG VHYHULW\ VKRXOG EH VXSH WY MXHUG HLRGO/MIFHWD® G0 B MW
VKRXOG EH DSSOLHG WR VROYH WKH LVVXH

SHOLDEOH DQG VHFXUH SRZHU UWHWH FH RSLHIERDQAPHRIQMWKIQHG HPR \P
VLIQLILFDQW LVVXH LQ GHUHJXO®MULHRIX ODKWML B R ZHKR X O/GVBR W
VIVWHP RSHUDWLRQ UHOLDELOLMMWHD QIGVNHERMHY WA\[LYRZ HRMY RI
FDXVH WKH LVVXH VXFK DV OODBRNRRIUHMEBEWHYAD SREHW\VXSSO\
FRQWURO SRRU RUJDQL]DWLRQFRIQU HDW NWHW H SSRRZH B FEHDWDI@ F
DQG UHVWRUDWLYH FRQWURO ZRB@GRRRB DG QRUDMOLROLDQ ® QVGJ
H[SDQVLRQ SODQQLQJ ZKLFK LQ WXRIQFDSDBMVWRHWEDGE TEBF
FRXQWU\ WKH JULG FRQVWUXF WIQRHQ PWR 0 DL E WHLOQOED WKRIQJ D Q
VWUHVVHG QHWZRUN PD\ FDXVH WHWHUGIGSYURED® B\ X\Y B bl EDQF H

&HQWUDOL]J]HG GLVSDWFK LV KLJKOVHHVFR PEPHNHGCIHK® @ XVH AKX V\\
UHVRXUFHV WR DYRLG VI\VWHP LQWVUDRDREFQE®WH D@&EHFRERQBNFHF L
YDULRXV WUDQVDFWLRQV VKRXOG WEX0 BW VEHURUR HGH ED PADLLANH \
(YHQ LI WKH UHVRXUFH VHUYLFH DO WVMHEG SWR WIKERXG G QE HU RV |
EHIRUHKDQG UHJDUGLQJ WR WLPMKHS ZDRFHWR XO/HWIWR Y IDIHS +F
VHFXUH DQG UHOLDEOH V\VWHP LRB B UIDQV URI®Q@ O/ KNRPGIGD E N RUOHDND
FHQWUDO GLVSDWFK DQG FRQWWROKREG GN K B Y WWKHHP DRXSAHKURDUAL
GHFLVLRQ DFFRUGLQJ WR ORDG GHPDOEBXUEWAHUHTXBOWW\ HDA
QRUPDO DQG HPHUJHQF\ FRQGLWVRWQWHF KRS KBUWDIWURIQ FAH WK RU
SRZHU PDUNHW H[LVWHQFH LV WKRSHUQ WRZ WK PPXDQU® HOA V S\ KVH
DYDLODEOH UHVRXUFH DFFRUGL @I WIRKHDGDMWMHUNDHON F D@WUO B Y
PDUNHW RXWFRPHV GHWHUPLQHG EHIRUHKDQG

&RQVLGHULQJ IRUPHU PRQRSROLVWHELRBHQODWDRQDGRBQRSWUI
H[SHULHQFH LW LV UHFRPPHQGHG®\WRHPRIY HRR W PP FRIRPW® XRSHU D
VIVWHP RSHUDWLRQ UHVSHFWLYBQ\ VER WH ZEKV KR WKID® WRLLP H. QO
H[FKDQJH VRIWZDUH GDWDEDVH VXDXDQ JVESSRQMFHAKWD VD PH
ZLOO PDQDJH ERWK FRPSXWHU V\VWHRW YWR RSHDDWHR RN
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FRRUGLQDWLRQ $ VIVWHP RSHUDRW®WRQ@J VKR POE NHW R KR HDWUR
YHUVD VR WKDW KH VKH FDQ XQGRLWNHVQ G QWKH RE@BSIDEW VRRI
RSHUDWLRQ YHU\ ZHOO

(OHFWULFLW\ SULFLQJ DQGLEH®PD QG B FIRWWLEVYWXH LQ SRZHU F
VWUDWHJILHY DUH ZRUNHG RXW PDVRG RRVSW SRIZGU PRHFKNDIW V
XVHG WR GHWHUPLQH GD\ DKHDGLPIDWWN BEWRSXERMH. RQ @ MROHFW/\
WKHQ UHYLVHG DFFRUGLQJ WR H BQJHDWWER®\S UL TFQRSOH WK XV
SULFLQJ WKH ,62 RI D VLQJOHLER\HUF®IDWN B WQFD QWNH W V

$ GLVFR ZKR EX\V HOHFWULFLW OORPVWKR B R HNHWG DXZVGI WV  PD
ILIHG HOHFWULFLW\ SULFH IRU \MWQIFDW\HUV YHKH OROREUWODR W
PDUNHWY ODUNHW IDLOXUH PLJKW KPSSOI\QSUKIFE WK HH [MVQHHPH
ZKLOH HQG XVHU FDQQRW VHH LW

2ZWKHU PHUFKDQGLVHYVY LQ SRZHU PDUSHWKNHYV KRKOG B M HAGK
+RZHYHU DW WKH EHJLQQLQJ VWRIBO G VWEKHVRPSOHW Q& O03FHVWD ¥ W L
VHUYLFHV VXFK DV UHDFWLYH SERRQWUVROS W\HV A G Y¥HR BMNIDIAH W
FDQ EH FRQVLGHUHG DV D ZKROMVEUY LVEKM H6 2V B & RWRNH @/ B IXV H U
ITXSOLIW- 7KH XVHUV:- ELOO ZROOHQRKW WHRYLMWKH7RBUVFHDQ EH
JUDGXDOO\ ZKHQ WKH WHFKQRORJ\ LV PDWXUH

6PRRWK WUDQVLWLRQ WR WKLH/ RLIVUNGIWR HQY LB R BWQ@WW SRLQV
$ YLROHQW WUDQVLWLRQ VKRXOG BHPDVY R HG®MH KD \8 \DX®HOTOAD 2\KHH J
FDSDFLW\ DQG WKH VXSSO\ LV PIDQGW WO H.\0 IDH DRVRHG) WVLKPEHQ WGRH \
PDUNHWYV 7KH SULFH ZLOO EH V PPRORMNK W QU WQIID\Q FIDWQL EE WOE
QRUPDO FRQGLWLRQV ILUVW 2SWKUHDWRD® P D Q N$HWD FHVQLYRH RQP |
FDVH UHOLDEOH DQG VHFXUH VO/ONHPH REGWDWHR Q2 WKG UXALX/DH
DSSHDU LQ WKH WHVW RSHUDWLRQ RI SRZHU PDUNHWYV

3RZHU V\VWHP SODQQLQJ L@ @PHOHWN HP\I UNGW. HRQRHW@WPHQWYV  JF
WUDQVPLVVLRQ QHWZRUN H[SDQVQBRRVIUWN WXWDDLQMRESRZEHY
$FFXUDWH ORDG DQG IXHO SULFN IRUVWEBPBDWLRQD RO GS UFRIWWH/I
LPSRUWDQW *RYHUQPHQW SROLFYHDW\FHPHSO DRQHY JL Q OS/MR
LPSRUWDQW UROH LQ V\VWHP HUSBQVHRAXJ® RHGHIWDWR RIQNVMOQ Y
NH\ SRLQW WR GHYHORSLQJ FRXELWYLWR MRPAHR VU XDH\H 2N RV KE H
WV\SLFDO SULFH SROLF\ LV WAR)SOX®LE O WPWDEEWW\SSUEAHD QG
ZKLFK FDQ JUHDWO\ UHGXFH JHQFRXUYQLD/N& HQFRBK B DWID OJ HL
LQYHVWPHQWY HIIHFWLYHO\ 7¥HG SQLEFH&KXRQDFUHYLERD X SRZF
,Q WKH PHDQWLPH WR OHW JULGRFEPSW®&H REHRKWRU ROVERYV
PDUNHW DQG SRZHU V\VWHP KDYHVRQRXURQL QFHRWPZAR DN FDUSILQV L
DQG IRU IXWXUH GHYHORSPHQW LWHFQQPEWVYR®W YAMU DLBH ODUN
OHYHO

,Q SRZHU V\VWHP SODQQLQJ LW QVDXRMSKRRUIN DA LW N WKLDWXHW B
FHQWUDOL]HG RSWLPDO SODQQLBRDUANHNWK SIHUWMWLALSDQW R QE IRV
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LQIRUPDWLRQ Rl HFRQRPLF GHY HIIR SPHHQUN\ OR Y 8 XIRFHHF DWWDL ¢
, QWHUHVWHG FRPSDQLHV FDQ WKIDRD ELRQI MW G RARIN WOXEOWLR Q
WKH WUDQVPLVVLRQ QHWZRUN H[SH QW. RY GV ID BUREOHR JVH\Y
EDFN LQ D VKRUW SHULRG WK UR» XD WD QNKRHL \L\DLFRI@ W HYURL F\A
WUDQVPLVVLRQ OLQH FRQVWUXEWERG WKH WWHH MVRGH QHWF DRIU
WR VI\VWHP LQVWDELOLW)\ XQGH O DGFINRKXW KRG HWVFDY & DY) | B X
PHDVXUHV DQG SROLFLHV VKRXB ®EREDIHPOLHG WR VROYH WK

1VIJGT EQPUKFGTCVKQPU
7R HQVXUH IDLUQHVV MXVWLFNHQ G RPSBH@AS\DLIRIQ FARLY®!I PORIH Q W
PLQLPXP LQWHUIHUHQFH WR WK H SPROWUN HFW R P LOWKMH M 8 HFD. @ CE 15 XR U
PDQDJH WKH RYHUDOO SRZHU L @EQLVQU\ DER® LLF) Y H\QMRIH Q \§ OF R Q
PDUNHW VXUYHLOODQFH HWF

7KH PDUNHW UXOHV VKRXOG DOWR) G5 HIHQHILGXW IRH VL QUALLIXKIVG\K L
SDUWLFLSDQWY LQFOXGH H[WDDRHWNVQDVXRKRBM UPMIUR QY I WWR £
DQG UH VWDUW FRQGLWLRQV DQG SURFHGXUHYV

,Q RUGHU WR SURPRWH SRZHU H[AKBQRW LIFQEHREWMMN\Y PRE® H/RFL
WUDQVDFWLRQ EHWZHHQ PDUNHWNVFEBUH KO XIGAH K\GRRWIDHBIBDD F
DFURVV WKH PDUNHWYV HPHUJHGQR\YWXEBRDM. WARFBM & X HH) G HS/H D
GLIITIHUHQFH XWLOL]J]DWLRQ HWF

,Q FHUWDLQ DUHD VSHFLDO SRIOLPUHVDBQOHBEFWRL¥EWFLWDD
FRPSHQVDWLRQ WR UXUDO DUHDREXWWWV\D Q@ R/ SHFLL\D G ROCRLFFD @° D\
EHILQQLQJ VWDJH RI SRZHU PDURNRWWQWPEZQOW HEE WWHIGKkBIOO\ ZlI
PDWXUH

,Q JHQHUDO SRZHU V\VWHP GHWNJWOIPWHLRL QMH INQDG ZILFK LV
YDULRXV DVSHFWV LQFOXGLQJ HFRODIRPHHBROL W IQRY WHEKIGHRD R J\
RI SRZHU V\WWHP GHUHJXODWLRQVZRQORKBYHBODJ WIRWL HWS DB Q/C
HFRQRPLF GHYHORSPHQW

2QYGT /ICTMGVU KP 0' CPF 09 %JKPC
&KLQD LV D GHYHORSLQJ FRXQQRIPF LK) GHVY. 1D OR.S\WPK QDW WQHBRFH QW
HQG RI WKH WRWDO JHQHUDWLRODEODNSQRBLMWN UWRDFHIQVWKH Z
HOHFWULFLW\ LV VWLOO L®RRRUQJHFRIIRPRU WKH IDVW E

+XJH SRSXODWLRQ IDVW HFRQRPWH IGHYWHORISPBQ® JWURE WO HF B X
EXUGHQ RI WKH JRYHUQPHQW X@Q\GHRIQWERGLWWRR RS HUHWVLLREQ @ F
WKH JRYHUQPHQW LV UHVSRQVLERIH QRERWHUH EQ¥WWPBQ® WU I
JULGY ,Q RUGHU WR DWWUDFWLGLNWHWYVSERAHU WHMRMINFBY  BRRZ
GHUHJXODWLRQ DQG SRZHU PDUNUMN IBY W DAERIPLSAHW HVQ MR QV R VH Q/\¢
VXVWDLQDEOH ZD\ WR VROYH WKH SUREOHP
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7KH PDLQ VWHSV LQ SRZHU V\VWBHPDGHUMIXRDQRR® LQ & KALKQH
BWDWH &RXQFLO RI &KLQD DQQRGXWFMG\ WRI IRDRQFK SKRIZMN L.Q WK
WKH UHVWUXFWXULQJ ZDV IRFXVSRRDHIR BERPG.D Q DIE\H DHEG HOWVEG F R
J)LYH SURYLQFLDO SRZHU PDUNHWWBDRW BKD®JERXLOIR 245U DRDG
SLRQHHUV &RPSHWLWLRQ ZDV L@WHRBXEFNIBWVRZHWGFRY WRB V.
PRGH +RZHYHU WKH SURYLQFLDO SBEBUVPDORHBYHRQ O Y KFLRK
OLPLWHG WKH SRZHU H[FKDQJH DWUR YR DWKRI SRERWLLRIFG!I X \DH) ® | U |
D ZLGH UHJLRQ FRXOG QRW EMWKHBWIOWE &RXGIELO Rl &KLQD DQ
GRFXPHQW RI §7KH 6FKHPH Rl 3RZMWKIBWVORIFPXBHRRVUPLW,QV GHFO
IRUP UHJLRQDO SRZHU PDUNHWV¥WILRO® FEIHSWEKH Ul X\@BXN WEW\U HH V\
&KLQD ,Q 'HF WZR LQGHSHQGHQMW IRIMRHGRFEEQDHM 6 &KL
&RPSDQ\ DQG WKH 6WDWH *ULG &RFPH\D Q\UHXKIR QD®/ \WHUGLBEPSD G
DUH 1RUWKHDVW 1RUWKZHVW 1 QKURO &KLLGDLGQ&RREDQL
WUDGLWLRQDO JRYHUQPHQW RZQHGPISEZHQWRO DLWV JEBH K DWH.I
FRPSDQLHV ZLWK WKHLU LQG L RIQEIDXD S RZDUJ A B UNHMDG K VUWH WK D Q
WKH 6WDWH 3RZHU ODUNHW &X U536 KO OVDMDFHN BBPWIRVYRRIN 8
OHDGHUVKLS Rl 636& 1RUWKHDVIODSRZHDVMD &KHQD/ ZHUHR @ XL
FRPPLWWHG WR WHVW RSHUDWLRQ U8 V-SHFPYDIMHDOG, QDWKRH PHD
RULJLQDO SURYLQFLDO SRZHU P DS NRISHW DAMIURIQ D \2 WHKG UW B H ¥ MF
FRPSDQLHV DUH DFWLYHO\ PDNLQUL3Q WRGHRSWIUFDZIH S H&I®D W LR
UHJLRQDO SRZHU PDUNHW DQG DYRLG DQ\ SRWHQWLDO ULVNV

7KH SRZHU PDUNHW LQ 1( &KLQD DQXP XZLZRUVBEHL®LYFEXKVYHG EHOR

0QTVJIJGCUV 4GIKQPCN 2QYGT /ICTMGV KP %JKPC

7KH 1IRUWKHDVW UHJLRQ FRYHUWI WKDBH SUFMI®D PG MHIR AR QJ
DQG (DVW RI ,QQHU ORQJROLD ZLW KD Q& H HEQRBXIDW MR.@® @ IRSD F L W \

WKHUPDO SRZHU DQG K\GURSRZHAK HD WL WK IF RDQOP RQHV LQ
DQG KHDY\ ORDG LQ WKH VRXWR@EFPRVKIDGRBQURWPUD QWRL& VRI W}
DGGLWLRQ D VKRUW SRZHU WVUD@VPLGVURD. RRUURPRIHM VWK H
DQG HDVW K\GUDXOLF SRZHU KWR/ FEHHQ\Q UIDDNSIDEWQ QKIFWKHG WR
WKHLU HOHFWULFLW\

JURP WKH 1RUWKHDVW 5HJLRQDO 3R ¥RE HO XNOHHW ZZKH. FRD @ UVHH W
GHILQHG EDVHG RQ GHYHORSLQJ WRXQWFD GRQERWY R BXU B QRSS H
VXVWDLQDEOH GHYHORSPHQW

7KH 1( *ULG &RPSDQ\ RZQV WKH @ HUHW QR 0ONWLDE® URLOAV WRK H
SRZHU PDUNHW DQG SRZHU V\VWRIRUHQSKRMWYDREOHO R UWRILN IDEL]LQ
SODQQLQJ DQG WUDQVPLVVLRQ ®RDGQIRUIHB BN R @LI QD OMRK RMKIHK V
SDQ\ LV QRW UHVSRQVLEOH IRHUNKGIDERDW WUXFWLRQ RI SRZ

7KH 1( *ULG &RPSDQ\ NHHSV PDLOQ XWXUDX DR SRZHWEEDSDF
IUHTXHQF\ FRQWURO DQG SHDNNO® KD GKGIWISFHVF K QGRI ID XRIIDY VO \ C
GLWLRQV

7ZR SDUW HOHFWULFLW)\ SUIISBIFQWL\S XVHEG DG HQHWWIFS ULFH
7KH FDSDFLW\ SULFH LV GHILQHSD BW WH®WS WZIXW 8 H7 BIQIHIU J\ SULFF
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WKURXJK FRPSHWLWLRQ 7KLV LVHIJRR®HWR FHHIPR XD SRANW X HQ
VROYH VXQN FRVW LVVXH

7KH PDUNHW LQ LWV ILUVW VRARGEHH DRER DR IV IWQHILOFH FERQ WW D F \
UXOH LV DSSOLHG IRU VHW W OKHH HEQGMW H PLK ¥ KR F DMK 15 URIWE! FR PAS D
VXPHUV )RU GD\ DKHDG VSRW P DJWINQH\W D 0&B DIWR ¥ VHGH U@\ WUD Q'
WKURXJK IRUZDUG FRQWUDFW URXQK[FKDQXR{ WRQDODSRREDOO I
H[FKDQJHG WKURXJK VSRW PDURWR SWH\RLGE A B UMNKIW JHMQ K Q BWU R U
UHGXFH JHQFRV: ULVNYV

$00 WUDQVPLVVLRQ DQG DQFQODDBUYV YBIW ¥ K FIiGV DIXGH WK \WR V \
WR FRQVXPHUV DV D fWUDQVP MW LEREIWKRNWW Z K QF B YLHWU D DN/ ERH[D |
VWDWH 7DULII '"HSDUWPHQW ,9PLRUGHILMR BPRKGSREHK \BEOWD QW V
FHUWDLQ UHDFWLYH SRZHU DQ &R OWWDHH YIHQ SRIZHHU OH)@GF M BHQXD D\
SD\PHQW /DWHU RQ D FRPSHQVDNMH® @ PMWKRG ZLOO EH ZRU

%LODWHUDO WUDQVDFWLRQ WY DQBLSRZAH W B ODUWYNM BROVH P Y
ZLOO EH JUDGXDOO\ LQFUHDVH BWURY @EAGY R QOO : PDEFK LIQH W K H
/IDWHU RQ LW FDQ EH JHQHUDWRUV DW RU DERYH O:

$QFLOODU\ VHUYLFH PDUNHWRY SHVGHVUL RRQIVRBOIU BWY RRV DC
VLWLRQ RI WKH PDUNHW IURP WLPRGH VERHU D\OR/ R KROEH VDRRQ VL
WKHVH ZLOO FRPPLW RQO\ ZKHQDWHIN RZXOWH QR WGP B [BNHUW HREFHHY K
PXODWHG HQRXJK

4 & HQT (WVWTG 0QTVJIYGUV 4GVKQPCN 2QYGT /CTMG

7KH 1RUWKZHVW *ULG FRYHUV IRRX\SURYLROHVKRH) DXWRERP [L
1LQJ [LD DQG 4LQJ KDL ,WV D UK R IL & KDEDX VW6 R QK H HDHEQ RV |
JHQHUDWLRQ FDSDFLW\ ZDV *: ZLWKA\ G UDWIOH B PDRY D@ G+RZHYH
HFRQRPLF GHYHORSPHQW LV TXLW@ XHEDIOMIQAHD UQ P KLHQ UBHKD Q
4LQJ KDL +HQFH WKH HOHFWULHFUWQ S ULF MWK B UMZRXDWHD®L 7KH
ULYHU SURYLGHV ULFK K\GUDXOWFUHRXRXWFRVN QHRAHLIDMW RQK LU
IORRU SURWHFWLRQ ZKLFK LVYLFRDO RROD® G| EW [FRIQY WDL\QVRIQL I
WKH SURILWV Rl K\GUDXOLF SRZHW G DIDIQFVXD DIQHEY BWL GD DWR G
$QRWKHU LVVXH LV FDXVHG E\ O®DXQHWLR®QH G HIYE WO R ZHKUW FER P H
WUDQVPLVVLRQ VI\VWHP LQYHVWEBHOQWO L7K I$ ZZHVWEQGQG BDMIVHKYQ
SRZHU FDQ EH GLVSDWFKHG SURPH.FOR HQR NLWQ G7RRIVS\H BRRIMR D G
HQFH EHWZHHQ ZHVWHUQ DQG HDWDWHIHQDPRKXQW DRI VR DN N WIRD Q
HDVW DQG ZHVW SDUWV +RZHYN U AMZRWNWRD\ WOHHDIBN WRH VD U |
DQG UHOHYDQW PDUNHW SRZHU M H®RZHWHPDHINRW LV FRPELWR |
WR 1 &KLQD DQG &HQWUDO &KLQD WWRL @KW R 2R 08 JHEBFW UL

%DVHG RQ WKH IDFWV PHQWLRQHGLYEBFWLYHO®OULIFR@EBREWQQJ 5 '
IXWXUH SRZHU PDUNHW RSHUDWDR® EFHH® H BS OHPRINMAINGY ZK WK
XQLYHUVLWLHV 7KH WKUHH SURMHWWVYHFRDNSHBWW KblHMSHFRZ \
PDUNHW VWUXFWXUH PDUNHW RSXUBWWFQ PRIGHS DQRL @ D B MIFWD G
DYHUDJH WUDQVPLVVLRQ FRVWQWMILCP DWV RQ DG W KIHLL USRMW L J L
5HIJLRQDO 3RZHU ODUNHW 7KH QP 8®HPHRNHFGY EA DW KM REQMYGIU V L
.RQJ DQG 1: 3RZHU *ULG &RPSDQ\
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$00 WKH 5" SURMHFWYV H[DPLQH® KWHKHU E & DW DR WRDUILKW LFQY GR P D G
TXDOLWDWLYH DQG TXDQWLWDSRZXZHUVXD UMNHWLRQM UBDQVLRW X Y H H
OHVVRQV IURP ZRUOG SRZHU P DRRNHW. GGHUWDHFGV ILEH @ HBBWHK D DN/ IRF K
IRXQGDWLRQ IRU IXWXUH VXFFHRZHXOPRENUBIDWDRG KIHKMXUH D Q
RSHUDWLRQ RI WKH SRZHU V\VWHP

'CUV %JKPC 2QYGT /ICTMGV &GXGNQRGEGPY CPF 64+#. 1

(DVW &KLQD 3RZHU *ULG (&3* FROYBUWDWKRI| JGAKRIQIKIKLBRQLFLSD
VX =KHMLDQJ $QKXL DQG )XMLBQRBURY LWRHVW BW NKH@MWDOO
(DVW &KLQD 3RZHU *ULG KDG UHDWRBG QQXD:0 HOWMEWRLF HQHUJ
Rl 7:K 7KHUH DUH VXEVWDWLR®V D @GOSIRAEDU BIOHD QWQJIWK RI
WUDQVPLVVLRQ OLQHV KDG UHDMEKHGLVVLRQ O.BQBWRRQQHFW W
3RZHU *ULG ZLWK &HQWUDO &KLQDKBRZRUJH\AREAAWZEWDAWEZRQ Wk
WKH JOREH LV ORFDWHG 7KRODWIHLGFROHUD\D/Q &SKEBO®BHQW S
WUDGLQJ Rl HQHUJ\ UHODWHG FRPPRGLWLHV

7KH UHJLRQ (DVW &KLQD 3R ZHUKHU LIV WRIWHU ¥ AR/QR@H FRDIOW\ JURZ
SURVSHURXV UHJLRQV LQ &KLQD *Z2 W& AU WZ\RHG LLIQ W DWW \HD L
ODWLRQ DFFRXQWYV IRU RI &KHDHFWBRBDWWPLQI LQREKLQD DC
RI &KLQD-V WRWDO HFRQRPLF SHBGOSLMROP 7RHLRYWKDVHJBJILR
WLPHV Rl GRPHVWLF DYHUDJH ®@WYWH® FRRR PLEQWILRZXWRK \KDW | W U L
GLJLW LQFUHDVHV LQ ERWK HQHORDEBRIRWX P B WH FR QDHF WD MNH \H
HFRQRPLF JURZWK WRJHWKHU Z[PMWK YA KVH HBW QOGP IRAV R Bl U N\HHAF DR U
DGYDQFHG PDUNHW PDQDJHPHQW WK SIHWUVYXIQFBE GH RMWGHH QDWDH Q
WKH GHYHORSPHQW RI (DVW &KLQD 3RZHU ODUNHW (&30

%HIRUH LQGXVWU\ UHVWUXFWXGL®XKHBEDVU KEEWOD FRPSWD OUIRI IR
JULG FRPSDQLHV KDG D ORQJ QWG ISWRRQ GALBH FXQMIUQY WUD Q)
WUDQVDFWLRQV UDQJH IURP FHQQ D030 RSVPIHIWH GU BV RG RD &/ LHR
WLRQV WR EL ODWHUDO FRQWODFIN'G F@ PISTQHUHD/OS BUWW Y ERSD W F
WLRQV ZKLOH LQGLYLGXDO JHREGDDWWKN BR @IRWH U D 0S VWW GR Q J
LQFHV LV ERRPLQJ LQ WKHVHGHQU W QHU\EKDO/DWHLEKH® UD 7:K

7:K LQ DQG 7:K LQ YHUDWH IDQF DHDVH UDWH ) L
WRULFDO YLHZSRLQW WKHVHDLGMVOHUOBUR YD QMR DIOG H® N Q5 DWUL R G
RSPHQW RI WKH (DVW &KLQD 3RZHU ODUNHW

'XULQJ WKH SHULRG IURP WRYLQAHQXMEHDVRY &8KLQD UHJLRQ
IUHH HOHFWULFLW\ PDUNHW VVHQPD WSNHRW V. QFH. DK FOHYWHLF L JHKG EHF
FRPSHWLWLRQ RQO\ LQ SURYLQFLWRHOHTHD R7KILYWHRWSY R WHD F
ZKLFK LV RI PXFK WKH VDPH 10DMRUL RQ RHURDDDWIR®RVE72 LQ 8

7TUDGLWLRQDO ZLVGRP VXJIJHVWEGNE&BWHOWKSEHPHARAQWN WU XWHWLRQJID
PDUNHW LV D SURFHVV RI OHDH[@HQL HGMK LWGH OE@ U WR QX DAOK D W
FXPXODWHG RYHU WLPHV W ILWDOVBHMHBHRWHNQ GR L QHDHKVLQJ
WKH PDUNHW LQLWLDWLYHV )URWP &KQOD 3RZKHAUWEH DV VHOHF)
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WKH UHJLRQDO SRZHU PDUNHW SZIKOHR@W WUWBROOPDUNHW RBHUDWL
WRRN DOPRVW RQH \HDU WR FRBSGBSWHDWKR Q @LQ/GL B R QRDANUINHRW
PLOHVWRQHY FDQ EH OLVWHG EHORZ

f ,Q ODUFK &KLQD JRYHUQPHQWIL VY XWGEWBRWE HR QI %R |
3ROLF\ 1R ZKLFK RXWOLQHDWK B RZHUHFQGROWRN &KILRUP *
EXVLQHVV KDV EHHQ VHSDUDWHIGVNU R GV UDYGHV P D WINRLLR QHEDVULIDW L F
KDYH EHHQ IRUPHG 7KH HVWDEGRZKRHEOMNIRHWKN UHYHRQWROH W R

f ,Q -XQH BWDWH (OHFWULFLRQ 56{5%&0 BW R VL @HRE® AL \PHLH W
6KDQJKDL DQG FOHDUO\ DG G UHEOCHY KVLIQH DQS\LEO@ERW/L 8 RZRIIUHRDW N F
QD

f $FFRUGLQJ WR WKH 3ROLF\ 1R DQVWP&WIHED (&1 GZRR PV W
OLVKHG RQ 6HSWHPEHU HYSERK \EHTLWM \WHORGL GHYHORSLQJ

f ,Q LRYHPEHU 6(5& LVVXHG WK K L(RK 0L \3 LW RM BODOH SOLQ
SRZHU PDUNHW GHYHORSPHQW

f .Q $SULO 6(5& LVVXHG WKH (&30 &RGHYV

f 2Q 0OD\Wwk (&30 WULDO RSHUDWLRQ ZDNKFHRODHQWWW UHKIL
SRZHU PDUNHW SLORW LQ &KLQD

6JG &GXGNQROGPV QH VJG /CTMGV

YWKFGNKPGU

7KH 3ROLF\ 1R JXLGHV WKH GH¥HWHPBSRH®WG R Y HOFS PHKQW KDV
WKH XQLTXH FKDUDFWHULVWLFgWH USRYMIUR QQOXM V8H\U LIH@E HV D
VWDUWYV ZLWK WKH VHSDUDWLRQVRLREBQXQBEWLRQVIURRLWK DQYV
UHVRXUFHV DOORFDWLRQ E\ L ®RWAKR®PIIHFRDENWWWEZRB P QWN H
WR IDFLOLWDWH D VXVWDLQDEORUDSRZ KU DQ\B KV EHY i QRORMQ &K L
VDWLVI\ WKH UHTXLUHPHQW RI DHJZRQDODNFR KRR FLHFHBM RWEHR S (
7KH REMHFWLYHV RI (&30 '"HYHORSPHQW LQFOXGH

«  QWURGXFLQJ FRPSHWLWLRQ EUMDW IDIUGGRRZKL R D UNH R SE\DUPWD
DOORFDWLRQ LQ WKH (DVW &KLQD UHJLRQ

« (QFRXUDJLQJ SRZHU LQGXVWU\ WRI LLPISHUGRFHD ®IEQWDH H P HIMW V W D
« (VWDEOLVKLQJ D XQLILHG RSBE WFRAROQDONSRBAHNQBEDUWBW |
HUQPHQW UHJXODWLRQ

6JG RTKPEKRNGU QH OCTMGV FGUKIP
7KH LQVWLWXWLRQDO VWUXFWRKRVRQ (WBN LY JMXBAR LRKVROXQW V/
WLFV Rl HQHUJ\ UHVRXUFHV DQGQ RUXHXB BWLIR® WHWHWQEIZED® UH T
FXUUHQW LQVWLWXWLRQDO VWRQRALYMLIRQVQG ORFDO HFRQRPLF

,Q WKH ODQJXDJH RI &KLQHVH SRZHUDPRPRY® LW\WKMUILDOW VWHS WRZ
PDUNHW IROORZHG E\ "SUH RS HSHMWDRVWLIRQRPQGQ RMULALW GRSHUDWLRQ P
SHUIRUPHG EDVHG RQ ELGV VHWWOHPBHQM. DY WHDIRWUPHGELER LV QRW
RSHUDWLRQM ILQDQFLDO WU DK PPWNRIQ LAD € [BRAXWKG HEXGH® LI FHUWD
HIWUHPHO\ KRW ZHDWKHU LV RPMW P,0UNH W FLDDD RRAW EBWXVSHQGHG LQ
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,Q WKH SUH UHVWUXFWXULQJ PRGHDU WRHPEMAHGWROG WRIGMKH S
FRPSDQLHV VHUYLQJ DV HLWKHVHOQHOW EXKRHWY IRAHVIRQUIOGNUSO
WKHLU RZQ SURYLQFHV ,Q WKH QW ZHRMNULNHW V DODUWCH VIR PHOWL QJ
JLRQDO PDUNHW SODWIRUP 7KSVRGXFH @ IBFHWMVBHE WVRKGV MRRP H L C
VRXUFH DOORFDWLRQ RYHU D ZLGHU DUHD

,Q WKH SUHOLPLQDU\ VWDJH RI \WWKH G&BRYLIQFHDBDXSHREZWU FRPSI
6KDQJKDL OXQLFLSDO 3RZHU &RMRIDQLMWLR Q DOHPORIHY VXHOHG JH (
FDSDFLW\ RYHU 0: ZLOO SDUDMLFRBSQW Y ROOWE HJ ABIQRVQDID SR ZH

$ .9 WUDQVPLVVLRQ QHWZRUN WEPHWV FROX BRYYIWKH SURYLS
IRUPHG ZKLFK IDFLOLWDWHYV WKW UDGALIQU STKRY LMQFLDWDWQRQ R
IURP WUDQVPLVVLRQ ZDV OD U JHIDDQ JKORLS OXHWHG SO LW\ BKQG =KH N
LQFH ZKR PDQDJHG SURYLQFH EDVKDBY$SRZAEXP X0 DM\M G VRRW VH [ S
IRU WKH GHYHORSPHQW RI WKH UHJLRQDO PDUNHW

6JG UVCIG QDLGEVKXGU
,Q DFFRUGDQFH ZLWK WKH SULQFQ DIH FKDMHWMHY UPWE BPE QW D\
GHYHORSPHQW VKDOO EH LPSOHPHQWHG LQ WKUHH VWDJHYV

f 6WDJH RQH REMHFWLYH /HW PRUQLRN VBOH WH B HSIDWH. RAXK A R
PDUNHW DQG D SRUWLRQ RI WXGHB QHU W KEH (REQ\8 OD®OR UWPU , QY
DOORZ ODUJH FXVWRPHUV WR GLWMHWWRQ ERBERDYHMV URPDIFRQW L
(VWDEOLVK OHJDO DQG UHJXODWRBDWLRDPREZR&3O0 IRWIWKA BSG L
SULFLQJ PHFKDQLVPV IRU HOHEWBRRILG\L QVWB 6 CEA\VW KIHQ UIRJLRQ |
LQFHV

f 6WDJH WZR REMHFWLYHV /HW JUTREPSD@QH P RILHJ WH © HSJDW
PDUNHW WKXV LQFUHDVH WK HJ\W HEYLH O DRV HALRCPCS NWULDVGLER @ H W/IDH Q
LQGHSHQGHQW GLVWULEXWRUV D/GG JDHD HDQFWO R Q UK RPHSDQLLAHHW
WUDQVPLVVLRQ ULJKWV PDUNHW VL QNWDECH WKU D GZH)AJ 0S URIEFWFL
UHJXODWLRQ IUDPHZRUN DQG D PDWNRWDXDERQW@OROLHG RSH

f 6WDJH WKUHH REMHFWLYHV ,QWWRGGFPHHBFRROWWRIMWWRB LQ
DOORZ DOO HOLJLEOH FXVW R® HWK/H GRIJBINMD \FRP S WWHE MSLCRQH ZIL W
WUDGLQJ DUUDQJHPHQWY DQG §DRGPOFWAH W VIR D EFOQNKIN.QOQG AR L
RSHQ FRPSHWLWLYH DQG RUGHUOUKEX® BRWGRQ JRYHUQPHQW

6JG VICFKPI CTTCPIGOGPVU
$W LQLWLDO VWDJHV RI PDUNH®L QB LWOR FRPEWQ PN URE VR IWFRLRDQ \
DQG SK\VWLFDO WUDGLQJ &RQWRPDHRUWMUDBGERQJIZEDO W VEHUWK N XS !
SK\WLFDO WUDGLQJ $ VPDOO SRUBMRQ R WKMHHQRWRUVIHY WUD (
PDUNHW DQG GD\ DKHDG PDUNHWY WRE GUMHMRD ROIMZR H R HARIR SID QL
DQQXO FRQWUDFWV IRU GLIIHFRQMHIDSAW UG GEDPWLFDUYLFH L
WKLY PDUNHW DW WKLV VWDJHH 1H © HFDVWUHNG W R HQ H Q DRVRROWWU D BW \
FRPSDQLHV XQGHU WKH JXLGDQFH RI 6(5&
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,Q WKH VKRUW WHUP (&30 WUD GALIQDFM) FORRGW K D FROOUPRY G
NHW DQG UHDO WLPH EDODQFLQB PRFRKBDQWVRI WKH PDIHN IEWMY RW
WUDGLQJ FRXOG EH LQWURG X F HW L WXLRQ DD/Q TX D K MNHARNOR RAFRSAHBML W
VWDJHV RI PDUNHW GHYHORSPHE®WHDSSILR GEROWHPLQH®RE\ DQQX
WKH UHPDLQLQJ RU VR LV WSBGBGQIQRWKWMKMHD SMRW HWV RI PI
RSPHQW WKH SRUWLRQ RI HQHUSN W [S\R\RHG AP R E B UINHW HFRVPH G

$KFFKPI CPF OCTMGV ENGCTKPVJNG DICPKED QH 0Q
7KH PRQWKO\ PDUNHW Rl (&30 WKH ILUVW PDUZRDNW WR GRQGQW
WZR VHIJPHQWY 2QH LV IRU WKHK BHDUN KR ¥D\S WUBGY% @I KZLWKH R
IRU WKH RIl SHDN WLPH ZLWK D SHWRMK FFIDUNHBOLIRAKORZ WKH IDF
FOHDULQJ PHFKDQLVP ZKLOH W WBQW P N\DLIR IQQ MARQ ¥ RIQ\DLLG@NMD W L |
FDOO\ WKH PDUNHW FOHDULQUORZ UGS OHPHQ W H®& M WK L QRZK L F
PDWLFDO V\PEROV DUH VHOI H[SODQDWRU\

OD[ | : SUY3WLFH (3UY%LG

S 3UY L 3UY%ORFN

I I *HQ3Y WFH *HQ21THU
N BN “1)5m
JFrHQ HQ%ORFN

67 | ' 3UY%LG | *HQ2IIHU

|
S 3LYL 3UY%ORFN J *HQ M *HQ%ORFN

d3UY%UHBUY%LGOD]
d*HQ2I,HWHQ211HU0D
I'3UY%LG! *HQ2I1,HBUY,QOD|

I:3LJY%QRFN M*HQ% @RFN
F*HQIUY

' *HQ2IIHU ! 3UY%LGBUY2XWOD]
M*HQ%Q@RFN L3UY%ORFEN
JF*HQXUY

,PSOLFLW LQ WKH DERYH IRUPXORX LR ®H IR QIDDF KV (SIERW R QWF\HL
FRQVLGHUHG DV D WUDQVPLVVLRQ JRQH 7KH GRUPOWKRH VWRQD OE
PDUJLQDO SULFHV

6JG VTKCN QRGTCVKQP QH VJG OCTMGV
$FFRUGLQJ WR D 6(5& RUGHU (&30 WULDO RSHWDWLRRQ@KLFK
LQYROYHV PRQWKO\ FRPSHWLWLRQ VAKEK ®@RW WX QX KFHR PREGIOVR-ZNLICR)
JHQHUDWRU XQLW UHJLVWUDWLRQ ELGGLQJ SULFH UDQNLQJ D

,Q WKLV WULDO RSHUDWLRQ ERWK VXSSOLHU DQG EMQHWU VKR XC
J\' 7KH SULFH DQG YROXPH WKDW Q@WX®\ERPIDROIHNW HG G g WWHKUP IPQ
ELGGLQJ DQG RIITHULQJ FXUYH IURP ERWK JHQHUDWRUV DQG S
WKRXJK LW ZLOO QRW EH VHWWOHG GXULQJ WKH WULDO RSHUD

+RZHYHU WKH SURYLVLRQV RI WKH (&3W WRGIHR Q (D @ B UPHWZRGR
WLRQ VKDOO EH VWULFWO\ LPSOHPHQWHGI HYRH® LGX RIUGH W KR U\
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VDIHU RSHUDWLRQ GXULQJ VLPXODWLRQ VWDX»3ADUNHIWN FW UDNGLAALL
SDQW PDQDJHPHQW XQLW UHJLVWHMWWLRQ PDUNHW VXVSHQVLR

SKOWNCVKQP TGUWNVU
SHVXOWYV RI -XQH

(4830 FOHDUHG DW WRWDO HOHFWULFLW\ 7:K ZLWK DQ DYHU|I
SHVSHFWLYHO\ LQ SHDN ORDG WWVPH WKHKFOHRBRNKGWILXDQ!
WKH FOHDUHG SULFH LV 50% 0:K LQ RIl SHDN ORDG W
7:K DFFRXQWLQJ IRU DREHWKH FORBDBWHIGKSWHH 7DEOH
DQG 7DEOH EHORZ

8QLW 50% 0:K 0:K
3URYLQFHV &OHDU 3ULFH 6XSSO\ '"HPDQG (¢
6KDQJKDL
-LDQJVX
=KHMLDQJ
$QKXL
)XMLDQ
$JJUHIJDWLROQ

7TDEOH 7KH VLPXODWLRQ UHVXOWY RI SHDN ORDG WLPH LQ -X

8QLW 50% 0:K 0:K
3URYLQFHV &OHDU 3ULFH 6XSSO\ '"HPDQG ([
6KDQJKDL
-LDQJVX
=KHMLDQJ
$QKXL
)XMLDQ
$JJUHIJDWLRQ

7TDEOH 7KH VLPXODWLRQ UHVXOWY RI RIl SHDN ORDG WLPH LC

7KH PDUNHW FOHDULQJ RI RQ SHDN DQG RIl SHDN KRXUV DUH I}
YLIXUH

S5HVXOWYV RI -XO\

(4830 FOHDUHG DW WRWDO HOHFWULFLW\ 7:K ZLWK DQ DYHU
S5SHVSHFWLYHO\ LQ SHDN ORDG WVPH WKHKFOHRFBRKGWILIQ!
WKH FOHDUHG SULFH LV 50% 0:K LQ RIIl SHDN ORDG W
7:K DFFRXQWLQJ IRU DREHWKH FORBDBHIGKSWHH 7DEOH
DQG 7DEOH EHORZ
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JLIXUH7KH OHULW &XUYHV RI 21l SHDN /RDG LQ -XO\

4AGUWNVU CPCN[UKU
7KH VLIJQLILFDQFH Rl WKH UHJL®@ QRISOV SRIZIHQ JPDHNRXW BH HD/ODO RF
ZLGHU DUHD FRPSDUHG WR WKH SUHYLRXV SURYLQFLDO SRZH
TXDQWLI\ WKH VLJQLILFDQFH PQSAKDON RRQDRYZV RZHXMLYRQ WR WK

7KH VLIQLILFDQFH FDQ EH UHSUHVHQWHG E\ WWH FRJUIQHWSIH LF
HFRQRPLWFKH PDUNHW HIILFLHQF\ FDQ BHVRYXBQWVY | LAKG FER WAK MV KVH
FRQVXPHU:-V VXUSOXV DQG SURGHKFIHROQDOVSRIEBXVPDQNMKMH WKH
JORZV DPRQJ WKH SURYLQFHV KDWHD WKHKIPDENQW HPSFEW QR \
WKH WUDQVIHU OLPLWV RI WKH 7LH /LQH )ORZV DUH JHUR DFWX
O\ WKH HIILFLHQF\ RI WKH SURYLQFLDO PDUNHW DFWXDO UHJL
FDQ EH FDOFXODWHG WKH UHYVXOWY DUH LQFOXGHG LQ 7DEO

JURP 7DEOH LW FDQ EH VHHQ WKDW WKH PDUNHW HIILFLHQF
PLOOLRQ 50 ZKLOH WKH SURYWQFKH UNJLR®DOCIRAHBHEOPDUNHYV
EH PD[LPL]LQJ WKH PDUNHW HIILFUHKQOFOXYWXDWHYV MKKAVKHODW |
WLH OLQH WUDQVIHU FDSDFLWLHY DQG PDUNHW HIILFLHQF\
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