


5R\DO 5RDGV 8QLYHUVLW\ LV VLWXDWHG LQ WKHMWMUDGWWRUR @D G

IHNZXQJHQ VSHDNLQJ 6RQJKHHYVY DQG (LWL BDOW LMDX\AHR QAH OLY

OHDUQ KHUH ZKHUH WKH SDVW SUHVHQW DQG IXWXUH RI ,QGL:

IDFXOW\ DQG VWDII FRPH WRJHWKHU ,Q KRQRXU RI WKH 6RQJKHE
VL HP K\ VK NZD VHD HP 7KLV PHDQV 7KDQN \RX UHVSHF\

7KH 8QLYHUVLW\ RI WKH )UDVHU 9DOOH\ LV VLWXDWHG W@ WKLV R/
RI WKH +DOT HP«\OHP VSHDNLQJ 6Wp O SHRSOKN 63\HRGS O K DR/IHV
LQWULQVLF UHODWLRQVKLS ZIBWKO KKDH®P M K H 2 XIWH 160U WHRGDIWH) B U H
HISUHVV RXU JUDWLWXGH DQG UHVSHFW IRU WKH KRQRXU RI (

7KH 8QLYHUVLW)\ RI 2WWDZD LV VLWXDWHG LQ WKH WUDGLWLRQ
$QLVKLQDDEHPRZLQ VSHDNLQJ 2PDP®Z®QLQL $QLVKOHBHI $0J
UHVSHFW WR WKH $OJRQTXLQ SHRSOH ZKR DUH WKH WUDGLWLRC
WKHLU ORQJVWDQGLQJ UHODWLRQVKLS ZLWK WKLV WHUUL

6DUDK /RXLVH SXCHDUFK $VVRFLDWH )RRG DQG $JULFXOV
8QLYHUVLW\ RI WKH )UDVHU 9DOOH\ 66+5& SRVWGRFWRUDO )
$QWKURSRORJIJLFDO 6WXGLHV 8QLYHUVLW\ RI 2W

-RIUL ,VBBIWNHDUFKHU 6FKRRO RI (QYLURQPHQW DQG 6XVWDLQL

$ILD 5SDMMVRFLDWH 3URIHVVRU 30DQQLQJ *HRJUDSK\ DQG (
8QLYHUVLW\ RI WKH )UDVHU 9DOOH\

SREHUW 1H&ZBQDGD 5HVHDUFK &KDLU LQ &OLPDWH &KDQJH %LR
6FKRRO RI (QYLURQPHQW DQG 6XVWDLQDELOLW\ 5R\DC
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7KLV UHSRUW VXPPDUL]HV WKB INH\HUANFEDWIMIQURBRHEDOLF VXUYH\ Q
DIJULFXOWXUHIDJRSY RWKRRG WHFKQRORJLHYV

‘H FRPSDUHG DFFHSWDQFH RI WKUHH VSHFLILF H[DPSOHV RI FHOOXODU
PDGH ZLWK FHOOXODU DJULFXOWXUH GDLU\ QXJJHWV PDGH ZLWK FHOC
DJULFXOWXUH VDOPRQ ILOOHWY :KLOH UHVSRQGHQWY ZHUH OLNHO\ W
WHUPV RI WKHLU LQWHUHVW LQ FRQVXPLQJ WKH SURGXFWY DQG VHHLQ
&DQDGD 1} ! WKH GLITHUHQFHYV LQ VRPH UHVSRQVHV ZIBUH VWDWLVW
5HVSRQGHQWY ZHUH OHDVW OLNHO\ WR WU\ RU EX\ FHOOXODU DJULFXC
FHOOXODU DJULFXOWXUHSFH FUHDP :LOFR[RQ

‘H FRPSDUHG UHVSRQVHV IRU ZLOOLQJQHVYV WR

WU\ FHOOXODU DJULFXCOHDXYWH RBRQURG XFWV DW

EX\ FHOOXODU DJULFXOWXUH SURGXFWYV UHJXODUO\ DQG
EX\ FHOOXODU DJULFXOWXUH SURGXFWV LQVWHDG RI
FROQYHQWLRQDO DQLPDO VRXUFHG IRRGV 5HVSRQGHQWYV
ZHUH PRVW ZLOOLQJ WR WU\ FHOOXODU DJULFXOWXUH
SURGXFWY DQG OHDVW ZLOOLQJ WR EX\ FHOOXODU
DIJULFXOWXUH SURGXFWYV LQVWHDG RI FRQYHQWLRQDO
DQLPDO VRXUFHG IRRG :KHQ DVNHG LI WKH\ ZRXOG

EX\ WKHVH FHOOXODU DJULFXOWXUH SURGXFWYV LI WKH\
ZHUH KHDOWKLHU RU FKHDSHU WKDQ WKH FRQYHQWLRQDO
RSWLRQ WKH\ WHQGHG WR EH PRUH ZLOOLQJ

‘H WHVWHG WKH OHYHO Rl DJUHHPHQW RU GLVDJUHHPHQW ZLWK FRPPR
DJULFXOWXUH :LOO FHOOXODU DJULFXOWXUH EH VXVWDLQDEOH" :LOO
GHJUHH RI LQWHUQDO FREBWMWDWRFNM OWYRRIVFRRWHQWLRQ } ! PHDQ
UHVSRQGHQWY ZKR DJUHHG ZLWK RQH VWDWHPHQW ZHUH PRUH OLNHO\
ZHUH PRVW RSWLPLVWLF DERXW WKH EHQHILWY Rl FHOOXODU DJULFXO
VXVWDLQDELOLW\

‘H DVNHG UHVSRQGHQWYVY WR FRPSDUH WKHLU FRPIRUW ZLWK FHOOXOD!
LQQRYDWLRQV /HVV WKDQ RI UHVSRQGHQWY ZHUH PRUH FRPIRUWDE
ZLWK YHUWLFDO DJULFXOWXUH SODQW EDVHG SURWHLQ EXUJHUV DQGCGC
UHVSRQGHQWY ZHUH PRUH FRPIRUWDEOH ZLWK FHOOXODU DJULFXOWXL

7KH VWURQJHVW SUHGLFWRUV RIHDSHBISMDMIFRQOYERI ERGOWDDU DJULF X
UHVSRQGHQWY SHUFHSWLRQV RI VRFLD® DAG H 8 ¥ MUHRFKRIRDWRD O LIQV VR A
FRUSRUDWH FULWLFLVP JOREDOL]DWLRQ FOLPDWH FKDQJH XUJHQF\ D
RI DQLPDO DJULFXOWXUH OXOWLSOH OLQHDU UHJUHVVLRQV PRGHO WK
LQGHSHQGHQW YDULDEOHV ZHUH DIOGSVWURQJO\ VLIQLILFDQW 5



7TKHUH ZHUH VHYHUDO VLJQLILFDQW UHVXOWYV IRU GLHWYV 7KRVH ZKR H
WR WU\ FHOOXODU DJULFXOWXUH VDOPRQ DQG EX\ LW UHJXODUO\ 7KR'
OHVV SRVLWLYH PRUH QHJDWLYH SHUFHSWLRQV RI FHOOXODU DJULFX
DQLPDO VRXUFHG IRRGY KDODO NRVKHU RUJDQLF SDOHR SODQW ED
VRPHZKDW RU VWURQJO\ VLIJQLILFDQW UHVXOWY IRU EHLQJ PRUH ZLOO
DIJULFXOWXUH SURGXFWYVY RQ DYHUDJH 7KRVH ZLWKRXW VSHFLDO GLHW
DJULFXOWXUH SURGXFWYV RQ DYHUDJH

5HVSRQGHQWY ZKR ZHUH DOUHDG\ IDPLOLDU ZLWK FHOOXODU DJULFXO
TXHVWLRQV DERXW DFFHSWDQFH DQG SHUFHSWLRQV RI FHOOXODU DJU
RU YROXQWHHU ZRUN LQ WKH IRRG VA\VWHP ZHUH PRUH OLNHO\ WR EH S
SHUFHSWLRQV RI FHOOXODU DJULFXOWXUH

<RXQJHU UHVSRQGHQWY DQG PHQ KDG PRUH SRVLWLYH UHVSRQVHYV IRLU
SHUFHSWLRQV 3URYLQFHVY DQG WHUULWRULHYV RI UHVLGHQFH DOVR KD
DQG SHUFHSWLRQV ZLWK UHVLGHQWY RI 2QWDULR DQG 4XHEHF W\SLFCLC
DJULFXOWXUH WKDQ UHVLGHQWY LQ RWKHU SODFHV LQ WKH FRXQWU\
SRVWVHFRQGDU\ HGXFDWLRQ KROG OLEHUDO SROLWLFDO YLHZV DQG
H[SUHVVHG PRUH SRVLWLYH YLHZVY WRZDUG FHOOXODU DJULFXOWXUH




7KH JOREDO LQGXVWR LD O KORGHUDEOH WR QXPHURXV WKUHDWYV 7KH IR
RI FHQWUDOL]JHG SURGXFWLRQ DQG ORQJ VXSSO\ FKDLQV ZKLFK FUHDYV
GLVUXSWLRQV WR VXSSO\ DQG GLVWULEXWLRQ IURP VKRFNV VXFK DV F
RXWEUHDNY DQG FRQIOLFWY $GGLWLRQDOO\ WKH JOREDO LQGXVWUL
FULWLFDO VXVWDLQDELOLW\ LVVXHV VXFK DV HQYLURQPHQWDO GHJUD
VRFLRHFRQRPLF LQHTXLWLHY 5RFNVWU,P HW DO :LOOHWW HW DO
DQG FRPPXQLWLHY DUH H[SORULQJ ZD\V RI UHGXFLQJ UHOLDQFH RQ WK
UHVLOLHQW DQG VXVWDLQDEOH ORFDO IRRG VA\VWHPV

1HZ RSSRUWXQLWLHV IRU GHYHORSLQJ ORFDO IRRG VA\VWHPYVY DUH RIIHL
WHFKQRORJLHYVY DQG IRRG SURGXFWLRQ PHWKRGV 2QH VXFK IRRG SURC
DJULFXOWXUH ZKLFK LQYROYHV D VXLWH RI WHFKQRORJLHVY WKDW FDQ
RWKHU DQLPDO SURGXFWYV ZLWK OLWWOH WR QR QHHG IRU OLYHVWRFEN
LQGRRU IRRG SURGXFWLRQ PHWKRG WKXV LW WKHRUHWLFDOO\ FDQ
SURGXFWY LQ D ZLGH YDULHW\ RI HQYLURQPHQWY VXFK DV XUEDQ VSD
FRPPXQLWLHV 'XH WR WKLV JHRJUDSKLFDO IOH[LELOLW\ FHOOXODU D.
FROWULEXWH WR WKH GHYHORSPHQW RI GHFHQWUDOL]HG UHVLOLHQW
$GGLWLRQDOO\ FHOOXODU DJULFXOWXUH HQDEOHV VKLIWYV DZD\ IURP
HQYLURQPHQWDO VRFLDO DQG HWKLFDO LVVXHV DVVRFLDWHG ZLWK W
%YRZQHVV HW DO

7TDEOH '"HILQLWLRQ RI |




$V DQ LQGXVWUWJI UFLHHOWOBIYLOO LQ HDUO\ VWDJHY DQG IHZ FHOOXODL
WKH PDUNHW )RU H[DPSOH SHRSOH LQ WKH 8QLWHG 6WDWHV FDQ EX\
JURFHU\ VWRUHY DQG FHOOXODU VDOPRQ DAV 3 WHIGIIFKVEDRE RIMHVWDXUD
2727 ZLOGW\SHIRREXQY &RPDGD VHYHUDO FRPSDQLHV DUH ZRUNLQJ RQ FH

SURGXFWY KRZHYHU SURGXFWV IURP WKHVH FRPSDQLHY DUH QRW \HW
LQGXVWU\ LV VWLOO LQ LWV QDVFHQF\ LW LV GLIILFXOW WR GHWHUPL(
SURPLVH RI FRQWULEXWLQJ WR UHVLOLHQW DQG VXVWDLQDEOH IRRG
'"HSHQGLQJ RQ KRZ WKH LQGXVWU\ GHYHORSY FHOOXODU DJULFXOWXU|
IRRG VA\VWHPY RU LW PD\ UHSURGXFH DQG SHUKDSV H[DFHUEDWH PDQ
FXUUHQW JOREDO LQGXVWULDO IRRG VA\IVWHP %RZQHVV HW DO *O
1HZHOO *ODURYV

$Q LPSRUWDQW FRQVLGHUDWLRQ IRU KRZ FHOOXODU DJULFXOWXUH PD'
IRRG VA\VWHPV LV WKH VRFLHWDO LQWHUHVW LQ DQG DFFHSWDQFH RI
, | FRPPXQLWLHY DQG VRFLHWLHY DUH LOWHUHVWHG LQ FHOOXODU DJU|
VIVWHPVY WKHQ SXEOLF VXSSRUW ZLOO KHOS WKH LQGXVWU\ JURZ &RC
RSSRVH FHOOXODU DJULFXOWXUH WKLY ZLOO FUHDWH FKDOOHQJHYV IR
WHUPV RI WKH SROLWLFDO ZLOO IRU VXSSRUWLQJ WKH LQGXVWU\ V JUF
DJULFXOWXUH EXVLQHVVHYV

OXOWLSOH VXUYH\ VWXGLHY KDYH H[DPLQHG FRQVXPHU LQWHUHVW LQ

SURGXFWY DQG WKHVH VWXGLHYV KDV EHHQ XVHIXO IRU XQGHUVWDQGL
FHOOXODU DJULFXOWXUH DV WKH\ UHODWH WR GLIITHUHQW SHRSOH DQC
3RZHOO HW DO 9HUEHNH HW DO "HLQULFK HW DO +RZH
SURGXFHG XVHIXO LQVLIKWY WKHVH W\A\SHV RI VWXGLHY W\SLFDOO\ IR
DWWLWXGHYVY PHDQLQJ WKH\ HIDPLQH ZKHWKHU DQG ZK\ LQGLYLGXDO
WU\LQJ DQG RU SXUFKDVLQJ FHOOXODU DJULFXOWXUH SURGXFWYV 6XFk
UHYHDO SHRSOH V LQWHUHVW LQ FHOOXODU DJULFXOWXUH DV DQ LQG?>
VHH FHOOXODU DJULFXOWXUH JURZ DV VHFWRU WKDW FRQWULEXWHV W
VXVWDLQDELOLW\ HYHQ LI WKH\ SHUVRQDOO\ DUH QRW LQWHUHVWHG 1
$SSO\LQJ WKLV W\SH RI EURDG UHVHDUFK OHQV WR VWXGLHV RQ FRPPX
DJULFXOWXUH LV LPSRUWDQW IRU FRPSUHKHQVLYHO\ XQGHUVWDQGLQJ
HPHUJLQJ FHOOXODU DJULFXOWXUH LQGXVWU\

BUHYLRXVO\ ZH 1HZHOO DQG 5XGHU FRQGXFWHG D VXUYH\ RI FHOOXO
HDUOLHU 8)9 558 FROODERUDWLRQ *ODURV 1HZHOO 5XGHU OXNLUL C
WKH IHZ VXUYH\ VWXGLHY WKDW FRPSUHKHQVLYHO\ HIDPLQHG SHRSOH
SDUW RI WKHLU GLHW IRRG VI\IVWHP DQG IRRG HFRQRP\ +RZHYHU WKFE
IRFXVHG RQ /RZHU 0DLQODQG UHJLRQ RI %ULWLVK &ROXPELD DQG WKH
ZLWK UHVSHFW WR LQIRUPLQJ &DQDGLDQ DJUL IRRG VWUDWHJI\ DQG SR
GLYHUVH DQG DJULFXOWXUDOO\ YDULHG FRXQWU\ ZLWK DJUL IRRG SR
IHGHUDO OHYHOV WKHUHIRUH D QDWLRQDO VXUYH\ LV QHHGHG WR HII
SRWHQWLDO SROLF\ GLUHFWLRQV IRU ORFDO DQG GRPHVWLF FHOOXOD
D FRXQWU\ ZLGH VXUYH\ VWXG\ WKDW H[DPLQHV KRZ &DQDGLDQV IHHO
D IRRG SURGXFW D FRQWULEXWRU WR ORFDO DQG GRPHVWLF HFRQRPL
GRPHVWLF DJUL IRRG VA\VWHPYV



7KH VXUMWHX G\ ZDV GHVLJQHG WR SURGXFH LQVLJKWYV LQWR SHRSOH V S
WRZDUG DQ HPHUJLQJ FHOOXODU DJULFXOWXUH LQGXVWU\ LQ &DQDGD
RI FRQVXPHU DFFHSWDQFH DQG DWWLWXGHYV VWXGLHV ZKLFK DUH FRP
FHOOXODU DJULFXOWXUH $ORQJ ZLWK GLHWDU\ LQWHUHVWY WKH VXU
DQG IHHOLQJY DERXW FHOOXODU DJULFXOWXUH EHFRPLQJ D FRPSRQHOQ
VWXG\ IRFXVHV RQ &DQDGD VSHFLILFDOO\ DQG WKH VXUYH\ ZDV GLVW!L
FRXQWU\

5 HFUXLYP HOWDQG GDVID FRGBIFVIRQ

7KH VXU GHOLYHUHG LQ DQ RQOLQH IRUPDW ZLWK WKH DVVLVWDQF
UHVHDUFK FRPSDQ\ .DL $QDO\WLFV ,QWHUQDWLRQDO ,QGLYLGXDOV ZF
WKH\ ZHUH \HDUV RI DJH RU ROGHU DQG OLYHG LQ &DQDGD 7KH VXU)\
3XQMDEL DQG 0DQGDULQ WR LQFUHDVH SDUWLFLSDWLRQ DPRQJ HOLJL
SURFHVV WDUJHWHG D GHPRJUDSKLF FRPSRVLWLRQ RI QR PRUH WKDQ

DQFHVWU\ LQ HIIRUW WR FROOHFW DQ HWKQLFDOO\ DQG FXOWXUDOO\ ¢

'DWD FROOHFWLRQ RFFXUUHG LQ WKH PRQWKY RI $SULO DQG 0D\ 7t
LQFRPSOHWH UHVSRQVHY DQG WKRVH ZKR GLG QRW FRUUHFWO\ DQVZH
DOVR UHPRYHG VXUYH\V WKDW ZHUH FRPSOHWHG WRR TXLFNO\ XQGHU
UHSUHVHQW WUXH RSLQLRQV HJ ZKHQ WKH ILUVW RSWLRQ ZDV VHOH
FOHDQLQJ WRWDO RI ZHUH LQFOXGHG LQ WKH ILQDO GDWDVHW

6XUYH\ GHWLIQ

7TKH VAUMHVWLRQV ZHUH JURXSHG LQ GLIITHUHQW WKHPHV

VHH 7DEOH 7KH VXUYH\ ZDV GHVLJQHG WR H[DPLQH

ZKDW IDFWRUV LQIOXHQFH DFFHSWDQFH DQG SHUFHSWLRQV RI
DQ HPHUJLQJ FHOOXODU DJULFXOWXUH LQGXVWU\ $FFRUGLQJO\
UHVSRQVHY UHODWHG WR SHRSOH V VXSSRUW RU RSSRVLWLRQ RI
FHOOXODU DJULFXOWXUH IRUPHG WKH GHSHQGHQW YDULDEOHYV IRU
WKH GDWD DQDO\WLY ‘H WHVWHG WKH HIITHFWV RI YDULRXYV
LQGHSHQGHQW YDULDEOHV LQFOXGLQJ GHPRJUDSKLF
EHKDYLRXUDO DQG FRQFHSWXDO IDFWRUV 7KH VXUYH\ ZDV
GHVLIJQHG DQG WHVWHG E\ WKH UHVHDUFK WHDP DQG
FROODERUDWRUV RI WKH *HQRPH &DQDGD %& ,&7 3URMHFW

7KH 6 RFLDO ,PSOLFDWLRQV RI $JUL *HQRPLFYV




7TDEOH 6 XUYH\ WKHPHV TXH

TKHP Hv

6XE VRSLEVDQG TXHWRQY

'LHWV DQG |
KDELWYV

JRRG V\VWH
SULRULWLH"

J)DPLOLDULMW
FHOOXODU
DJULFXOWXI

*HQHUDO VX
RU RSSRVLW
FHOOXODU

DIJULFXOWX!

&RQVXPSWLRQ RI DQLPDO VRXUFHG IRRGV H J (@
e JUHTXHQF\ RI FRQVXPLQJ DQLPDO VRXUFHG IRR
\HDU RQFH D PRQWK RQFH D ZHHN D IHZ WLPH
¢ 3BHUFHLYHG LPSRUWDQFH RI DQLPDO VRXUFHG |
WR ZKLFK WKH\ DJUHH RU GLVDJUHH ZLWK WKH
HDFK RI WKH FDWHJRULHYV RI DQLPDO VRXUFHG
VWURQJO\ DJUHH WR VWURQJO\ GLVDJUHH
¢ :KHUH WKH\ SXUFKDVH DQLPDO VRXUFHG IRRGYV
VRXUFHV HJ VXSHUPDUNHW ORFDO EXWFKH
SOXV DQ RSHQ ILHOG IRU RWKHU
e :KDW GHFLVLRQV WKH\ PDNH ZKHQ SXUFKDVLQJ
IURP D OLVW RI IDFWRUV H J FRVW ORFDOO
RWKHU
e :KHWKHU WKH\ DOLJQ ZLWK DQ\ GLHWYV RU FXOV
IRRGY E\ VHOHFWLQJ DOO WKDW DSSO\ IURP D
YHIJHWDULDQ HWF SOXV DQ RSHQ ILHOG IRU
e +RZ RIWHQ WKH\ HDW IRRG WKDW WKH\ JUHZ RU
VHDVRQ LI DW DOO SRQLW VFO®RMW HURKLVF RADY
WR DQLPDO VRXUFHG IRRGV

7RS SHRUIRWLRRG VA\VWHPV VXFK DV UHGXFLQJ W
DQG LQFUHDVLQJ SHRSOH V DFFHVV WR KHDOWK\
R LOLWLDWLYHY RU VWUDWHILHY WR LPSURYH
1RWH :H RIITHUHG DQ RSHQ WH[WER[ IRU UHVSRQ(
ZHUH QRW LQ RXU OLVW

)DPLOLDULW\ ZLWK FHOOXODU DJULFXOWXUH +D
PHDW RU ODE JURZQ PHDW EHIRUH" RSWLRQ
1RWH 6KRUW H[SODQDWLRQ DQG GHILQLWLRQ RI
IHDWXUHG YHUEDWLP IURP 7DEOH

*HQHUDO VXSSRUW RU RSSRVLWLRQ *LYHQ ZKDW
VDOH Rl FHOOXODU DJULFXOWXUH SURGXFWV LQ
VWURQJO\ RSSRVH SOXV DQ RSWLRQ IRU , GRQ




$FFHSWDQF
H[DPSOH SU

&RPSDUHG \
UHJXODU DC
VRXUFHG IR

SHUFHSWLR
FHOOXODU
DJULFXOWXI

JXWXUH VFH

&RPSDUHG \
RWKHU QRY
LQQRYDWLR

THFKQRORJ\
FULWLFLVP

$FFHSWDQFH RI WKUHRI WHORRAXIOMD H[D PG IOAHM W X U H
ZLWK FHOOXODU DJULFXOWXUH GDLU\ QXJJHWYV H
FHOOXODU DJULFXOWXUH VDOPRQ ILOOHWYV
'HJUHH WR ZKLFK WKH\ DJUHH RU GLVDJUHH ZLWK
SURGXFWYVY DQG WKH SRWHQWLDO LPSDFWV RQ OR
VWURQJO\ DJUHH WR VWURQJO\ GLVDJUHH

e ,ZRXOG OLNH WR WU\ BBBBBB DW OHDVW RQF
e , ZRXOG OLNH WR EX\ BBBBBB UHJXODUO\ L H
e , ZRXOG EX\ BBBBBB LQVWHDG RI WKH UHJXOD
e ,ZRXOG OLNH WR VHH BBBBBB VROG LQ P\ ORF
e , ZRXOG OLNH WR VHH BBBBBB EH SDUW WKH O
e ,ZDQW WR VHH BBBBBB EH SDUW RI WKH &DQD
e ,ZDQW WR VHH BBBBBB GHYHORSHG LQ SODFH
e ., GR QRW WKLQN WKDW BBBBBB VKRXOG H[LVW

"KHWKHU WKH\ ZRXOG EH PRUH OLNHO\ WR EX\ WK

ZHUH KHDOWKLHU RU FKHDSHU SRQLW VFDOH 1y

e , ZRXOG EX\ BBBBBB LQVWHDG RI WKH UHJXOD
, ZRXOG EX\ BBBBBB LQVWHDG RI WKH UHJXOD
KHDOWKLHU

'HJUHH WR ZKLFK WKH\ DJUHH RU GLVDJUHH ZLWK
FHOOXODU DJULFXOWXUH LQFOXGLQJ LPSDFWV R
DIIRUGDELOLW\ SRQLW VFDOH IURP VWURQJO\ [
I1RWH 7KHVH TXHVWLRQV UHWXUQ WR FHOOXODU

SHVSRQGHQWY HYDOXDWHG WKH OLNHOLKRRG RI
DIJULFXOWXUH SURGXFWLRQ LQ &DQDGD
1RWH 'DWD IURP WKHVH TXHVWLRQV DUH QRW LQ

'KHWKHU WKH\ DUH PRUH RU OHVV FRPIRUWDEOH
ULFH IURP JHQHWLFDOO\ PRGLILHG VHHGV WR EH
ZLWK PXVKURRP SURWHLQ SRLQW VFDOH IURP
FRQFHUQHG SOXV DQ RSWLRQ IRU , GRQ W NQR]

&ULWLFDO RU QHJDWLYH YLHZVY DERXW WKH UROH
SRQLW VFDOH IURP VWURQJO\ DJUHH WR VWURQJ
e 6RFLHW\ LV ZRUVH RIl WKDQ HYHU EHFDXVH R
e 7KH QHJDWLYH HIIHFWV RI WHFKQRORJ\ RXW2ZH
e +RSH IRU WKH IXWXUH OLHV PRUH LQ SHRSOH

e 7KH ULVNV DQG EXUGHQV RI WHFKQRORJLHV G

FRPPXQLWLHYV
$GDSWHG IURP 6DWWHWQIEHRQGODV® DQG 9DQ /LHUH




7HFKQRORJ)\
RSWLPLVP

TUXVW LQ D
LGHQWLI\ Ul
WHFKQRORJ

&RUSRUDWL
JOREDOL]DV
FULWLFLVP

&OLPDWH Fk
DPELYDOHQ

&OLPDWH Fk
XUJHQF\

2SWLPLVWLF RU SRVLWLYH YLHZVY DERXW WKH UR
SRQLW VFDOH IURP VWURQJO\ DJUHH WR VWURQJ|

JXWXUH UHVRXUFH VKRUWDJHY ZLOO EH VROYH
e $ FRXQWU\ V SURJUHVYVY FDQ EH PHDVXUHG E\ L
$GDSWHG IURP 6DWWHQIEHRQGODW DQG 9DQ /LHUH

7UXVW LQ RWKHU DFWRUV WR LGHQWLI\ ULVNV RI
WUXVW BBBB WR LQIRUP PH DERXW DQ\ ULVNV R
IURP VWURQJO\ DJUHH WR VWURQJO\ GLVDJUHH ¢
e 6FLHQWLVWYV
e 5GHIXODWRUYV

$JULFXOWXUDO FRPSDQLHYV
e SFWLYLVWYV
e &HOHEULWLHY DQG VRFLDO PHGLD LQIOXHQFHU
e )DPLO\ DQG IULHQGV
$GDSWHG IURP 6DWWHUILHOG HW DO

&ULWLFLVP RI FRUSRUDWLRQV DQG FRUSRUDWH S
VWURQJO\ DJUHH WR VWURQJO\ GLVDJUHH SOXV
e 7KH LQFUHDVLQJ LQIOXHQFH RI ODUJH FRUSRU
&RUSRUDWLRQV VKRXOG 127 OLPLW DFFHVV Wi
e %LJ JOREDO WHFK FRPSDQLHV VKRXOG EH EUR
e *OREDOL]DWLRQ L H LQFUHDVHG FRQQHFWLY,
KDV SRVLWLYH LPSDFWV IRU PRVW SHRSOH >5
$GDSWHG IURP 1DZD] DQG 6DWWHUILHOG

$PELYDOHQFH RQ FOLPDWH FKDQJH WKUHH VWDW

VWURQJO\ GLVDJUHH

e (YLGHQFH IRU KXPDQ FDXVHG FOLPDWH FKDQJ

e &OLPDWH FKDQJH LV 127 DPRQJ WKH PRVW XUJ
SODQHW

e 7KH VXJIJHVWLRQ WKDW FOLPDWH FKDQJH ZLO(
RYHUEORZQ

$GDSWHG IURP 6DWWHUDUIHOBDHWHIWRG *UHJRU\ H

3HUFHLYHG FOLPDWH FKDQJH XUJHQF\ WKUHH VW

WR VWURQJO\ GLVDJUHH

e 7KH KXPDQ FDXVHV Rl FOLPDWH FKDQJH QHHG

e +XPDQ LPSDFWV DUH FDXVLQJ FKDQJHV DW D J
IXQFWLRQLQJ RI WKH (DUWK V VIVWHPYV

e &OLPDWH FKDQJH ZLOO DIIHFW VRPH HFRV\VWH
FKDQJHV LQ QDWXUH DQG ELRGLYHUVLW\ ZLOO

$GDSWHG IURP 6DWWH4DUIHOBDHQVHIMORG *UHJRU\ H




$QLPDO
DIJULEXOWX!
HQYLURQPH
KDUPIXO

'"HPRJUDSKL

SROLWLFDO
RULHQWDWL

/IRFDWLRQ

3HUFHLYHG HQYLURQPHQWDO LPSDFW RI SURGXF]
SRUN FKLFNHQ DQG ILVK ORVW ZD\V RI SURGXH
HQYLURQPHQW DQG SODQHW SRQLW VFDOH IUR
RSWLRQ IRU , GRQ W NQRZ

$JH IJHQGHU HWKQLFLW\ KRXVHKROG VWUXFW XU

SROLWLFDO RULHQWDWLRQ YLHZVY RQ D EL GLUHF
FRQVHUYDWLYH WR YHU\ OLEHUDO SOXV RSWLH

BURYLQFH WHUULWRU\ DQG IRUZDUG VRUWLQJ DU\




$ QDO WYV

7KH GDWD SURGXFHG LQ WKLV VWXG\ ZHUH ULFK DQG QXPHURXV DQDO
SXUSRVHV RI PDLOWDLQLQJ D UHDVRQDEOH VFRSH IRU WKLY GRFXPHQYV
WKH DQDO\WHYVY 7KH RXWFRPHV IURP WKH DQDO\WHY LQYROYH ERWK GH
FROQGXFWHG LQ ,%0 6366 6WDWLVWLFVY 7KH UHVXOWY DUH SUHVHQWHG
ZKHQ UHODWHG WR JHRJUDSK\ FUHDWHG LQ ([FHO 3RZHU3RLQW DQG

'"HSHQGHQW YDKH DEIDHOAVLY LOQYROYHG GHVFULSWLYH VWDWLVWLFV R
RSSRVLWLRQ WRZDUG FHOOXODU DJULFXOWXUH SHRSOH V ZLOOLQJQ
DFFHSWDQFH DQG SHUFHSWLRQV RI FHOOXODU DJULFXOWXUH 7KH
FHOOXODU DJULFXOWXUH FRPSDUHV WR WKHLU FRPIRUW ZLWK RWKHL
FURSY SODQW EDVHG SURWHLQV DQG LQGRRU DJULFXOWXUH

,QGHSHQGHQW7KB U DEYOHHW NH\ LQGHSHQGHQW YDULDEOHV ZHUH FRC
SHUFHSWLRQV RI VRFLDO DQG HQYLURQPHQWDO LVVXHV LQ WKH UH
EHOLHIV DERXW WKH UROH Rl WHFKQRORJ\ LQ VRFLHW\ FRUSRUDWH
XUJHQF\ DPELYDOHQFH WUXVW LQ RWKHUV WR HGXFDWH DERXW ULVI
LPSDFW RI DQLPDO DJULFXOWXUH :H PHDVXUHG WKHVH YDULDEOHV V
VHH $SSHQGL[ IRU GDWD UHGXFWLRQ GHWDLOV 2WKHU LQGHSHQGH
DV GHPRJUDSKLF DQG SHUVRQDO IDFWRUV WKDW PD\ LQIOXHQFH SHR
DJULFXOWXUH HJ DJH JHQGHU HWKQLFLW\ HWF

'"HVFULSWLYH7KWDMQDWNYAY LOQFOXGHG GHVFULSWLYH VWDWLVWLFV U
UHVSRQGHQWY 7KHVH VWDWLVWLFV LQFOXGH GHPRJUDSKLF FKDUDF\
IRU DFTXLULQJ IRRGY DQG GHFLVLRQV UHODWHG WR WKH W\SHV RI D
SUHVHQW GHVFULSWLYH VWDWLVWLFVY RQ WKH UHVSRQVHV IRU RXU P
WHVWY WR PHDVXUH WKH LOQWHUQDO FRQVLVWHQF\ RI PXOWLSOH LWt
YDULDEOHYV

OXOWLSOH OLQHDY QWUSEMVAR@YDU UHJUHVVLRQV ZHUH FRQGXFWHG
DQG HQYLURQPHQWDO LVVXHV DIIHFW DFFHSWDQFH HJ ZLOOLQJQH
DJULFXOWXUH HJ YLDEOH DOWHUQDWLYH VXVWDLQDEOH 7KH VDF
OLQHDU UHJUHVVLRQV XVLQJ HDWLQJ KDELWV DV LQGHSHQGHQW YDU
ZDV DOVR WHVWHG LQ D OLQHDU UHJUHVVLRQ DV D FRQWLQXRXV YDU

1RQSDUDPHWULF VW DOXEFKWRIFROUD@DWDVEDY QRQ SDUDPHWULF 7R FR
UHVSRQGHQWY DQVZHUV WR PXOWLSOH TXHVWLRQV HJ ZLOOLQJ W
FHOOXODU DJULFXOWXUH VDOPRQ DQG ZLOOLQJ WR WU\ FHOOXODU I
QRQ SDUDPHWULF HTXLYDOHQW WR RQH ZD\ $129%$ ZLWK UHSHDWHG P
ZH XVHG :LOFR[RQ VLJQ UDQN WHVWYV IRU DOO SRVVLEOH SDLUV ZLWHEK
WHVWYV DQG RQH ZD\ $129% ZH FRQGXFWHG 0DQQ :KLWQH\ 8 WHVWV D
UDQNV RI ELQDU\ DQG FDWHJRULFDO LQGHSHQGHQW YDULDEOHV :H >
IDPLOLDULW\ ZLWK FHOOXODU DJULFXOWXUH SDLG RU YROXQWHHU Z
LQFRPH DQG SROLWLFDO YLHZV )RU HDFK VLJQLILFDQW .UXVNDO :DC
XVLQJ 'XQQ V SDLUZLVH WHVWYV IRU DOO SRVVLEOH SDLUV DQG DGMX



I
HVFUSVIYH WIDMIMARV
$IJH/KH DYHUDJH DJH RI UHVSRQGHQWYV ZDV 7KH ODUJHVW VLQJOF
FRPSULVLQJ Rl WKH WRWDO VDPSOH 7KLV ZDV IROORZHG E\ DGXO\

DQG ILQDOO\ WKRVH DJHG

*HOQGHBMQ FRQVWLWXWHG WKH ODUJHVW JHQGHU JURXS DPRQJ UHVSR(
"RPHQ PDGH XS RI UHVSRQGHQWY ZKLOH QRQ ELQDU\N LQGLYLGXDOC
LGHQWLI\LQJ DV DQRWKHU JHQGHU FROOHFWLYHO\ DFFRXQWHG IRU

BURYLQFH RU WHUULWRM RIKLHOMILWKRQRHHVSRQGHQWY UHVLGH LQ 2QW
4XHEHF DQG $OEHUWD ZHUH DOVR ZHOO UHSUHVHQWHG
OHVV WKDQ Rl WKH VDPSOH

(WKQLFHWSRQGHQWY RI (XURSHDQ HWKQLFLW\ IRUPHG WKH PDMRULW!
7KH FDWHJRU\ 2WKHU ZDV WKH VHFRQG PRVW VHOHFWHG I
HWKQLFLWLHYV

+LIJKHVW OHYHO (RBIXIFG WRERWDROQDWWDLQPHQW ZDV KLJK ZLWK WKH PD
FRPSOHWHG SRVW VHFRQGDU\ HGXFDWLRQ DW WKH FROOHJH OHYHO |
FROOHJH GLSORPD RU EDFKHORU V GHJUHH

+RXVHKROG ORMWRPRHVSRQGHQWY UHSRUWHG D PLGGOH LQFRPH UDQJ!
VDPSOH KDG D KRXVHKROG LQFRPH XQGHU ZLWK WKH VLQJOH (
2Q0\ UHSRUWHG DQ LQFRPH RI RU PRUH

SROLWLFDO REKHHOMWPEWIHRY SROLWLFDO RULHQWDWLRQ ZDV GLVWULE?
JURXS LGHQWLI\LQJ DV SROLWLFDOO\ QHXWUDO /ILEHUDO OHDQL¢
FRQVWLWXWHG D ODUJHU SRUWLRQ WKDQ FRQVHUYDWLYH OHDQL

'LHWRUH WKDQ KDOI RI UBYSRERWIQAQWW ZLWK DQV VSHFLILF GLHW $PR
FKRRVLQJ RUIJDQLF IRRGYV ZDV WKH PRVW FRPPRQ SUDFWLFH IR
FRQVXPSWLRQ RU DGKHUH WR UHOLJLRXV RU FXOWXUDO JXLGHO
YHIHWDULDQ YHJDQ SHVFDWDULDQ ZHUH SUHVHQW EXW OHVV FRPP

&RQVXPSWLRQ RI DQLPDDLVYRXOUWFHEBIRRBENUH UHSRUWHG WR EH GLHW

I[IUHTXHQWO\ E\ PRVW UHVSRQGHQWY 2YHU DWH GDLU\ DW OHDVW |
FRQVXPHG HJJV ZLWK VLPLODU IUHTXHQF\ OHDW FRQVXPSWLRQ ZDV (
PRVW FRPPRQ PHDW FRQVXPHG ZHHNO\ DQG SRUN WKH OHDVW

,PSRUWDQFH RI DQLPDOQIWWRXWFH®EG IPRGVSRXOWU\ ZHUH FRQVLGHUHG

VRXUFHG IRRGYV ZLWK D VWURQJ PDMRULW\ RI UHVSRQGHQWY DJUHHI
UHVSHFWLYHO\ 3RUN ZDV UDWHG DV WKH OHDVW LPSRUWDQW

DJUHHPHQW ZKLOH D QRWDEOH RI UHVSRQGHQWY KHOG QHXWUD



,QYROYHPHQW LQ WERVW RG]V S\RWIGH QW YV UHSRUWHG QR GLUHFW ¢
LOQYROYHPHQW LQ WKH OLVWHG DUHDV RI WKH IRRG VI\VWHP $PRQJ W
WKH PRVW FRPPRQ UROH

7RS SULRULWLHV IRKH@ D&/ NMNGWWMRWKRRVH WRS SULRULWLHY UHVSR!

LQLWLDWLYHV IRU KHDOWK\ IRRG DFFHVYV RI FDVHV DQG VXSSRU
ZDV WKH WKLUG KLJKHVW SULRULW\ UDQNLQJ DERYH HQYLURQF
DQG SUHSDULQJ IRU QDWXUDO GLVDVWHUYV

JLIXUH SROLWLFDO YLHZV F




JLIXUH JUHTXHQF\ RI HDWLQJ DQLF

JLIXUH JHUFHLYHG LPSRUWDQFH RI



* HQHLWDA HH@QJV Rl VXSSRUARURSSRVIMIRQ

6 XUYHHVSRQGHQWY ZHUH SURYLGHG D GHILQLWLRQ RI FHOOXODU DJUL

DJULFXOWXUH" DQG WKH\ ZHUH WKHQ DVNHG DERXW WKHLU VXSSRUW

$ TXDUWHU RI UHVSRQGHQWYV VDLG WKH\ QHLWKHU VXSSRUW QRU R
, GRQ W NQRZ $SSUR[LPDWHO\ VXSSRUWHG WR VRPH GHJUHH DQG

JLIXUH ,QLWLDO VXSSRUW IRU RU RSSRVL

OHDQ LQLWLDO VXSSRUW IRU RU

YJLIXUH
ILUVW

PDSSHG E\ IRUZDUG VRUWLQJ DUHD



/KUHHH DP S® FH@XMUDJ UFXQXIH SLRGXFW

,Q WKH VXUYH\ ZH RIIHUHG WKUHH VSHFLILF H[DPSOHV RI FHOOXODU D

,FH FUHDIPGH E\ LQWURGXFLQJ FRZ '1$ LQWR \HDVW RU RWKHU VF

WKH RUJDQLVPV FDQ SURGXFH PLON SURWHLQV WR UHSODFH UH
FUHDP UHFLSH

&KLFNHQ QXIDEWE¥E\ WDNLQJ D VDPSOH RI FKLFNHQ FHOOV JURZ
DQG WKHQ DGGLQJ RWKHU LQJUHGLHQWY HJ YHJHWDEOH SUR

6DOPRQ | IPDGHWEA WDNLQJ D VDPSOH RI VDOPRQ FHOOV DQG WK
JURZ PXVFOH ILEHUV LQ D FRQWUROOHG HQYLURQPHQW WR EXL

(DFK UHVSRQGHQW LQGLFDWHG WKH HIWHQW WR ZKLFK WKH\ DJUHH RU

, ZRXOG OLNH WRPW OHBEEBB BB FH

, ZRXOG OLNH WRIEXXBRBBBEOW OHDVW RQFH D PRQWK DQG
, ZRXOG EX\LEBBBRB® KH UHJXODU DQLPDO EDVHG SURGXFWYV

JLIXUH &RPSDULQJ ZLOOLQJQHVV WR WU\ DQG EX\ GLII



ORVW SRVUWDWHD\ KDOI RI UHVSRQGHQWY ZRXOG OLNH WR WU\ FHO(

ORVW QHIJDOMWRUIWNMHWKDQ KDZIRXOGEXRW FHOOXODU DJULFXOWXUH SURGX
FRXQWHUSDUW DQLPDO EDVHG SURGXFWV ORUH WKDQ KDOI ZRXOG
QXJIJHWYVY RU FHOO DJ VDOPRQ UHJXODUO\

8VLQJ WKH PHDQ UHVSRQVHV IRU DOO WKUHH SURGXFWYVY WKH PRVW SFK
WU\ DW OHDVW RQFH OHDQ 6' IROORZHG E\ EX\ UHJXODUO
WKHQ EX\ LQVWHDG OHDQ 6' $ )UHLGPDQ WHVW UHYHDOHC
PHDQV ZHUH VWDWLVWLFDOO\ VLIRLILFDQWFR[RQ VLIQ UDQN WHVWV V
WKH VLIQLILFDQFH RI GLIITHUHQFHYV ZLWK HDFK SDLU

e %XUHJIJXODI®O SURGXFWYV 7U\ $00 SURGXFWYV
e BXLQVWHPBWO SURGXFWV 7U\ $00 SURGXFWYV
e NXLOVWHHP®BO SURGXFWMIXODHO@O SURGXFWYV S

7KH RUGHU RI UHVSRQVHY DQG VLIJQLILFDQFH ZDV WKH VDPH IRU HDFK
SRVLWLYH UHVSRQVH ZDV IRU FHOOXODU DJULFXOWXUH LFH FUHDP IRU

6' IROORZHG E\ EX\ UHJXODUO\ OHDQ 6' DQG WK
6' $ )UHLGPDQ WHVW UHYHDOHG WKDW WKHVH GLITHUHQFHV L
VLIQLILFDQW * S :LOFR[RQ VLJQ UDQN WHVWYVY VXSSRUWHG WKH

GLIITHUHQFHY ZLWK HDFK SDLU

e %X\FHOOXODU DJULFXOWKWWHODRHYY FHOD® DJ LEH FUHDBSB

e %X\ FHOOXODU DJULFXQWXWH ITEMN IFFHHBBHDP S
e %X\ FHOOXODU DJULFXQWXWH PHBH FHOBDPDJ LEFHIROBD\ S




JLIXUH OHDQ ZLOOLQJQHVV WR WU\ FHO!
E\ IRUZDUG VRUWLQJ DUHD ILUVW WK




‘H WHVWHG ILYH PRUH DFFHSWDQFH VWDWHPHQWY IRU HDFK RI WKH WK
KLJK GHJUHH RI LQWHUQDO FRQVLVWHQF\ DFURVYV DOO VWDWHPHQWYV
UHVSRQGHQWY ZKR DJUHHG ZLWK RQH VWDWHPHQW ZHUH PRUH OLNHO\

2YHUDOO WKH UHVSRQVHV ZHUH PRVW IDYRXUDEOH IRU FHOOXODU DJL
WKHQ VDOPRQ $FFRUGLQJ WR D )UHLGPDQ WHVW WKH GLIITHUHQW OHY
DJULFXOWXUH SURGXFWV ZDV VWDWLVWLFDOO\ MXWUWWKHWBEDWWH “LOFR[R(
VLIQ UDQN WHVWY VXSSRUWHG WKH VLIJQLILFDQFH RI GLIITHUHQFHV ZLW

7TU\FHOOXODU DJULFXOWXUH QXJJHWYV 77U\ FHEGOXODUSDJULFXOWXUH
7 FHOOXODU DJULFXOWXUH VDOPRQ 77U\ FHOOXODU ®JULFXOWXUH L
7 FHOOXODU DJULFXOWXUH VDOPRQ 77U\ FHOOXODWDJULFXOWXUH Q

&HOOXODU DJULFXOWXUH VDOPRQ

e &RPSDULQJ WKUHH JHRRRDB KIHFRGOHHOD/QWHG FHOOXODU DJULFXOWXU
GHYHORSHG LOQWHUQDWLRQDOO\ IROORZHG E\ QDWLRQDOO\ DQG OHL

. RI UHVSRQBHIHMNDW FHOO DJ VDORWIL WWRXW ® OO

J)LIXUH &RPSDULQJ PHDVXUHYV RI DFFHSWDQ



,Q WKH DFFHSWDQFH TXHVWLRQV DERYH ZH DVNHG UHVSRQGHQWV WR
SURGXFWYVY ZHUH HTXLYDOHQW LQ SULFH DQG KHDOWKLQHVY :H DOVR V
ZLOOLQJQHVV WR EX\ FHOOXODU DJULFXOWXUH SURGXFWYV 7KH PHDQ Y
ZHUH ORZHU IRU HDFK SURGXFW LQGLFDWLQJ WKH UHVSRQGHQWYV ZHU
DIJULFXOWXUH SURGXFWYV LI FKHDSHU DQG KHDOWKLHU WKDQ WKHLU FF

7TDEOH OHDQ UHVSRQVHV IRU ZLOOLQJ
<HOORZ FHOOV LQGLFDWH PRUH SRVLWL

SHASBSVWRQVR AHBX@UDIUEXOXH 1 0 HDQ 6

7U\ FHOOXODU DJULFXOWXUH LFt
%X\ FHOOXODU DJULRERXAOWAEDUHA\F
%X\ FHOOXODU DJULERXOWXDKS LF
%X\ FHOOXODU DJULEXQW XAH HF}

%X\ FHOOXODU DJULEXQWXAH{) HF}

7U\ FHOOXODU DJULFXOWXUH VD

%X\ FHOOXODU DJUUHXQWDXU®G\VD
%X\ FHOOXODU DJULBXOMWRGH VD
%X\ FHOOXODU DJULFE X &WOHIHH K

%X\ FHOOXODU DJULEX¥WOHIUH \KD

7U\ FHOOXODU DJULFXOWXUH QX
%X\ FHOOXODU DJUWAXIXWRUID\Q X
%X\ FHOOXODU DJU LEXAOWDOEH QX

%X\ FHOOXODU DJU LLE XORNHX WZHH P EX

%X\ FHOOXODU DJU LLE XORAHX WZHH P BX




$ )UHLGPDQ WHVW UHYHDOHG WKDW WKHVH GLIIHUHQFHY LQ PHDQV ZH|

S :LOFR[RQ VLJQ UDQN WHVWYV VXSSRUWHG WKH VLIJQLILFDQ
7KH PRVW IDYRXUDEOH RSWLRQ ZDV WR EX\ FHOOXODU DJULFXOWXUH L
UHJXODU DQLPDO VRXUFHG LFH FUHDP

%X\FHOOXODU DJULFXOWXRKHDSHAEUHRBPOXODU DJULFXOMIODUPN FUF
= S

%X FHOOXODU DJULFXOWIXKHDIORWBEMKHDHO O XODU DJULFXOMWMXAUOD UBHN FU
= S

%X FHOOXODU DJULFXOWIXKHDIORHBEHRKHDHPO O XODU DJULFXDWEKHD EHW FU
= S
7KH )UHLGPDQ DQG :LOFR[RQ UHVXOWYV IRU FRPSDULQJ FHOOXODU DJUL
DJULFXOWXUH QXJIJHWYVY UHYHDO WKH VDPH RUGHU RI SUHIHUHQFHYV

2 SLQIRQV DERXWFHOX MU DJUFXQXH V DELOV VIR
SWRGXFH KHDOK\ DFFHWLE®T DQG VXWILODE® | RRG

‘H WHVWHG WKH OHYHO RI DJUHHPHQW RU GLVDJUHHPHQW ZLWK QLQH

SRLOQWYV RI FROQWHQWLRQ DERXW FHOOXODU DJULFXOWXUH 7KHUH ZDV
RI LOWHUQDO FRQVLVWHQF\ DFURVV WKH QLQH VWDWHPHQWYV } |
WKDW UHVSRQGHQWY ZKR DJUHHG ZLWK RQH VWDWHPHQW ZHUH PRUH (
DJUHH WR RWKHUV

$FFRUGLQJ WR WKH PHDQV UHVSRQGHQWY PRVW DJUHHG WR WKH VWD)
DERXW IRRG LQ VHFXULW\ OHDQ 6' IROORZHG E\ DQLPDO
ZHOIDUH OHDOQ 6' WKHQ VXVWDLQDELOLW\ OHDQ 6"

JRU WKLY DQDO\WLY WKH UHVSRQVH VFDOHV IRU WKH WZR VWDWH
SKUDVHG QHJDWLYHO\ ZHUH UHYHUVHG WR PDLQWDLQ FRQVLVWHQF\ LC
WHUPV RI VHQWLPHQW WRZDUG FHOOXODU DJULFXOWXUH ORUH WKDQ |
UHVSRQGHQWY WKRXJKW WKDW FHOOXODU DJULFXOWXUH ZDV XQQDWX

6" VRPHZKDW DJUHHG DJUHHG DQG VWURQJO\
DJUHHG



7TDEOH OHDQ UHVSRQVHV IRU SHUFH

SHASVWRQVR AHX@UDIUEXOXWH 1 0 HDQ 6

&HOOXODU DJULFXOWXUH ZLOO KH
IRRG LOQVHFXULW\

&HOOXODU DJULFXOWXUWAD @LOHOLP

&HOOXODU DJULFXOWXUH ZLOO PD
HOQYLURQPHQWDOO\ VXVWDLQDEOH

&HOOXODU DJULFXIDMOO 7O WY iR URH.
FRQYHQWLRQDO DQLPDO VRXUFHG

&HOOXODU DJULFXOWXUH ZLOO PD
DIIRUGDEOH

&HOOXODU D JAULLVXIDWEXAFHV LXO WR (
>5HYHUVHG @

&HOOXODU DJULFXOMHDIHNARG G SR E

&HOOXODU DJULFXOWXWRRAG GO RBW:

&HOOXODU DHAGRIWHIDHY HUVHG @

JLIXUH &RPSDULQJ SHUFHSWLRQV RI
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