
<RXU FRPPHQWV RQ WKH 5DLQ\ð1DPDNDQ UXOH FXUYH VWXG\ñ DV GHWDLOHG LQ WKLV 'UDIW )LQDO 5HSRUWñ
DUH ZHOFRPHGï :DWFK IRU DQQRXQFHPHQWV IRUñ DQG SODQ WR DWWHQGñ WKH ,QWHUQDWLRQDO -RLQW
&RPPLVVLRQ©V 3XEOLF +HDULQJñ WHQWDWLYHO\ SODQQHG IRU HDUO\ -XO\ñ ìäääï

$OWHUQDWHO\ñ VHQG \RXU FRPPHQWV WR HLWKHU RI WKH WZR %RDUG 0HPEHUV E\ -XO\ êíWKã

&ROï .HQQHWK 6ï .DVSULVLQ 0Uï 'DOH 5ï .LPPHWW
8ï6ï $UP\ &RUSV RI (QJLQHHUV (QYLURQPHQWDO 3URWHFWLRQ 6HUYLFH
6Wï 3DXO 'LVWULFW (QYLURQPHQW &DQDGD
ìäí )LIWK 6WUHHW (DVW 2WWDZD 21 .ì$ í+ê
6Wï 3DXO 01 èèìíèðìçêå

NHQQHWKïVïNDVSULVLQ#XVDFHïDUP\ïPLO GDOHïNLPPHWW#HFïJFïFD

,17(51$7,21$/ 5$,1< /$.( %2$5' 2) &21752/
,5/%&

'5$)7 ),1$/ 5(3257

5(9,(: 2) 7+( ,-& 25'(5
)25

5$,1< $1' 1$0$.$1 /$.(6

$SULO ëåñ ìäää



,5/%& ð 'UDIW )LQDO 5HSRUW ð 5HYLHZ RI WKH ,-& 2UGHU IRU 5DLQ\ ÷ 1DPDNDQ /DNHV ð ìäääïíéïëå 3DJH L

(;(&87,9( 6800$5<

7KH 5DLQ\ /DNH EDVLQ OLHV ZLWKLQ WKH &DQDGDð8QLWHG 6WDWHV ERXQGDU\ ZDWHUV DQG LV WKHUHIRUH VXEMHFW
WR WKH %RXQGDU\ :DWHUV 7UHDW\ RI ìäíä UDWLILHG E\ WKH WZR FRXQWULHVï 7KH EDVLQ KDV ORQJ EHHQ RI
LQWHUHVW WR WKH WZR JRYHUQPHQWVñ ZKLFK LVVXHG D 5DLQ\ /DNH 5HIHUHQFH LQ ìäëè UHTXHVWLQJ WKH
,QWHUQDWLRQDO -RLQW &RPPLVVLRQ õ,-&ô WR PDNH UHFRPPHQGDWLRQV DV WR WKH UHJXODWLRQ RI 5DLQ\ /DNH
DQG RWKHU ERXQGDU\ ZDWHUVï $ &RQYHQWLRQ LQ ìäéí DVVLJQHG WKH ,-& WKH SRZHU WR GHWHUPLQH ZKHQ
HPHUJHQF\ FRQGLWLRQV H[LVWHG RQ 5DLQ\ DQG 1DPDNDQ ODNHV DQG WR DGRSW FRQWURO PHDVXUHV DV
QHFHVVDU\ï 7KH &RPPLVVLRQ FUHDWHG WKH ,QWHUQDWLRQDO 5DLQ\ /DNH %RDUG RI &RQWURO õ,5/%&ô LQ ìäéì
WR H[DPLQH DQG UHSRUW RQ HPHUJHQF\ FRQGLWLRQVñ DQG LVVXHG LWV ILUVW 2UGHU RQ UHJXODWLRQ RI WKH ODNHV
LQ ìäéäï ,Q UHVSRQVH WR H[WUHPH LQIORZ FRQGLWLRQVñ WKLV 2UGHU XQGHUZHQW PDMRU UHYLHZV WZLFHñ DQG
ZDV FRQVHTXHQWO\ UHYLVHG E\ 6XSSOHPHQWDU\ 2UGHUV LVVXHG LQ ìäèæ DQG ìäæíï 7KH ìäæí 2UGHUñ VWLOO
LQ XVHñ VSHFLILHV DQ XSSHU DQG ORZHU UXOH FXUYH IRU ERWK 5DLQ\ DQG 1DPDNDQ ODNHVñ EHWZHHQ ZKLFK
WKH ODNH OHYHOV PXVW EH PDQDJHG XQGHU QRUPDO FRQGLWLRQVï 7KH 2UGHU DOVR SURYLGHV GLUHFWLRQ RQ KRZ
WKH ODNHV DUH WR EH PDQDJHG LI WKH UXOH FXUYHV DUH YLRODWHG GXH WR IORRG RU GURXJKW HYHQWVï

&DOOV IRU UXOH FXUYH FKDQJH KDYH EHHQ RQJRLQJ YLUWXDOO\ VLQFH WKH ìäæí 2UGHU ZDV LPSOHPHQWHGñ
GULYHQ E\ FRQFHUQV RI UHVRUW RZQHUV RYHU ORZ OHYHOV LQ WKH 1DPDNDQ FKDLQ RI ODNHVñ WKH FUHDWLRQ RI
9R\DJHXUV 1DWLRQDO 3DUN LQ 0LQQHVRWD ZKLFK SODFHG D IRFXV RQ WKH HFRORJLFDO DQG HQYLURQPHQWDO
YDOXHV RI WKH ZDWHU UHVRXUFHñ DQG WKH FRQFHUQ RI QDWXUDO UHVRXUFH PDQDJHPHQW DJHQFLHV DQG RWKHUV
DERXW GHFOLQLQJ ILVKHULHV SRSXODWLRQVï ,Q ìääì D QXPEHU RI ORFDO LQWHUHVWV FUHDWHG WKH 5DLQ\ð
1DPDNDQ :DWHU /HYHO ,QWHUQDWLRQDO 6WHHULQJ &RPPLWWHH õ6&ô DV D YROXQWDU\ JURXS RI SULYDWH
FLWL]HQV DQG JRYHUQPHQW DJHQFLHV ZLWK D YLHZ WR UHFRPPHQGLQJ FKDQJHV WKDW ZRXOG VHHN D EDODQFH
DPRQJ D QXPEHU RI FRQFHUQVï 7KH ZRUN RI WKH ,QWHUQDWLRQDO 6WHHULQJ &RPPLWWHH FXOPLQDWHG LQ D
¦)LQDO 5HSRUW DQG 5HFRPPHQGDWLRQV§ WKDW ZDV VXEPLWWHG WR WKH ,-& LQ 1RYHPEHU ìääêï $ QXPEHU
RI ORFDO DQG QDWLRQDO JURXSV DQG LQGLYLGXDOV H[SUHVVHG VXSSRUW IRU WKH 6& SURSRVDOVñ EXW FRQFHUQV
ZHUH H[SUHVVHG E\ VRPH SURSHUW\ RZQHUV DERXW LQFUHDVHG IORRG ULVN DQG E\ VRPH QDYLJDWLRQDO
LQWHUHVWV DERXW D VKRUWHU ERDWLQJ VHDVRQï %RLVHð&DVFDGHñ WKH RSHUDWRU RI WKH FRQWURO GDPVñ FRQFHUQHG
DERXW UHGXFHG K\GURSRZHU SURGXFWLRQ DQG LQFUHDVHG ULVN RI IORRGLQJñ ILOHG D IRUPDO ¦6WDWHPHQW LQ
5HVSRQVH RI %RLVH &DVFDGH &RUSRUDWLRQ DQG %RLVH &DVFDGH &DQDGD /LPLWHG§ ZLWK WKH ,-& LQ
)HEUXDU\ RI ìääéï

7KH ,QWHUQDWLRQDO 5DLQ\ /DNH %RDUG RI &RQWUROñ LQ SUHVHQWDWLRQV WR WKH &RPPLVVLRQ LQ ìääéñ
UHFRPPHQGHG D UHYLHZ RI WKH UXOH FXUYHV DQG VXEVHTXHQWO\ ZDV DVNHG E\ WKH ,-& WR GHYHORS D GUDIW
3ODQ RI 6WXG\ï )ROORZLQJ SXEOLF UHYLHZ DQG IXUWKHU GHOLEHUDWLRQ WKH ,-& DSSURYHG D UHYLVHG 3ODQ RI
6WXG\ GDWHG )HEUXDU\ ìñ ìääçï 7KH ,5/%& ZDV GLUHFWHG WR DVVHVV WKH H[LVWLQJ GDWD DQG LQIRUPDWLRQ
UHODWHG WR WKH QHZ UXOH FXUYHV SURSRVHG E\ WKH 6&ñ ZLWK WKH REMHFWLYH RI GHWHUPLQLQJ ZKDW DFWLRQñ
LI DQ\ñ WKH &RPPLVVLRQ VKRXOG WDNH UHJDUGLQJ WKH ìäæí 6XSSOHPHQWDU\ 2UGHUï *LYHQ WKH H[WHQW RI
WKH ZRUN DOUHDG\ XQGHUWDNHQ E\ WKH 6WHHULQJ &RPPLWWHH DQG %RLVH &DVFDGH &RUSRUDWLRQñ WKH
&RPPLVVLRQ VRXJKW WR UHVWULFW WKH VWXG\ WR DQ DVVHVVPHQW RI WKH SURSRVHG UXOH FXUYHV YHUVXV WKRVH
RI WKH H[LVWLQJ UXOH FXUYHV UDWKHU WKDQ D IXOO DVVHVVPHQW RI DOO SRVVLEOH UHJXODWLRQ DOWHUQDWLYHVï ,Q
DGGLWLRQ WKH 6WXG\ 3ODQ LQFOXGHG WKH UHYLHZ RI WZR XQFRQWUROOHG RXWOHWV IURP 1DPDNDQ /DNH DQG RI
WKH PLQLPXP RXWIORZ UHTXLUHPHQWV IRU ERWK 5DLQ\ DQG 1DPDNDQ /DNHVï )XUWKHUñ UHFRJQL]LQJ WKH
VHYHUDO GLIIHULQJ ZDWHU UHVRXUFH PDQDJHPHQW MXULVGLFWLRQV LQ WKH EDVLQñ WKH 3ODQ FDOOHG IRU WKH VWXG\
ZRUN FRQGXFWHG E\ WKH ,5/%& WR IRFXV RQ 5DLQ\ DQG 1DPDNDQ ODNHV RQO\ñ EXW WR SURYLGH GHWDLOV RI
WKH DOWHUHG RXWIORZ UHJLPH WR GRZQVWUHDP DJHQFLHVï 7KHVH DJHQFLHVñ LQFOXGLQJ LQ SDUWLFXODU WKH /DNH
RI WKH :RRGV &RQWURO %RDUG ZLWK UHVSHFW WR /DNH RI WKH :RRGV DQG WKH :LQQLSHJ 5LYHUñ ZHUH
H[SHFWHG WR FRQGXFW WKHLU RZQ UHYLHZ RI WKH DQWLFLSDWHG LPSDFWV RQ WKH GRZQVWUHDP DUHDV DQG
SURYLGH IHHGEDFN ZKLFK ZRXOG WKHQ EH LQFRUSRUDWHG LQWR WKH VWXG\ UHSRUW E\ WKH ,5/%&ï
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3ULRULW\ ZDV JLYHQ E\ WKH %RDUG WR DQ LQGHSHQGHQW HYDOXDWLRQ RI WKH ILVKHULHV LQIRUPDWLRQ DQG WKDW
DVSHFW ZDV FRPSOHWHG HDUO\ LQ WKH VWXG\ï 7KH 3ODQ RI 6WXG\ GHILQHG WKH LQLWLDO SURGXFWV RI WKH VWXG\
DV EHLQJ WKH UHVXOWV RI WKH K\GURORJLF PRGHOOLQJ DQG LQIORZ IRUHFDVWLQJ HIIRUWVñ DQG VXPPDULHV RI DOO
WKH H[LVWLQJ GDWD DQG LQIRUPDWLRQï 7KH %RDUG SURYLGHG D 6WDWXV 5HSRUW GDWHG 0DUFK êñ ìääå WKDW PHW
WKDW UHTXLUHPHQW DQGñ EHFDXVH VRPH RI WKH VHFWRUDO VWXGLHV KDG JRQH EH\RQG WKH VXPPDU\ RI
LQIRUPDWLRQ VWDJHñ ZDV DOVR DEOH WR UHDFK D QXPEHU RI SUHOLPLQDU\ ILQGLQJV DV ZHOOï 7KH 6WDWXV
5HSRUW ZDV FLUFXODWHG WR VWDNHKROGHUVñ WKH SXEOLF DQG GRZQVWUHDP DJHQFLHV IRU UHYLHZ DQG FRPPHQWñ
DQG DGGLWLRQDO RXWIORZ GDWD ZDV SURYLGHG WR WKH GRZQVWUHDP DJHQFLHV VR WKDW WKH\ FRXOG EHJLQ WKHLU
RZQ DVVHVVPHQWï 7KH %RDUG FRQWLQXHG ZLWK LWV UHPDLQLQJ VWXG\ FRPSRQHQWVñ ZLWK ILOOLQJ LQIRUPDWLRQ
JDSVñ DQG ZLWK HQFRXUDJLQJ LQSXW IURP RWKHUV RQ GRZQVWUHDP LPSDFWV EHORZ 5DLQ\ /DNHï 7KH
,5/%& DQG WKH GRZQVWUHDP DJHQFLHV KDYH QRZ FRPSOHWHG WKHLU ZRUN DQGñ EDVHG RQ DOO DYDLODEOH
LQIRUPDWLRQ DQG IHHGEDFNñ WKH ,5/%& KDV SUHSDUHG WKLV GUDIW ILQDO UHSRUWï $ VXPPDU\ RI WKH ILQGLQJV
LQ HDFK RI WKH VHFWRUDO DUHDV RXWOLQHG LQ WKH 3ODQ RI 6WXG\ DUH JLYHQ EHORZï $GGLWLRQDO GHWDLO LV
DYDLODEOH LQ WKH FRUUHVSRQGLQJ VHFWLRQ RI WKLV UHSRUWñ DQG HODERUDWHG LQ HYHQ PRUH GHWDLO LQ WKH
WHFKQLFDO UHSRUWV OLVWHG LQ WKH ELEOLRJUDSK\ DW WKH HQG RI WKH UHSRUWï

5DLQ\ð1DPDNDQ 6WXGLHV

+\GURORJLF 0RGHOOLQJ ð ,QGHSHQGHQW K\GURORJLF PRGHOOLQJ ZDV FRQGXFWHG WR GHWHUPLQH WKH ODNH
OHYHOV DQG RXWIORZV OLNHO\ WR UHVXOW IRU 5DLQ\ DQG 1DPDNDQ ODNHV XQGHU GLIIHUHQW RSHUDWLQJ UXOHVï
7KH (QYLURQPHQW &DQDGD ¦5(*86(§ FRPSXWHU PRGHO ZDV XVHG WR VLPXODWH WKH UHJXODWLRQ RI 5DLQ\
DQG 1DPDNDQ /DNHV XQGHU IRXU GLIIHUHQW VHWV RI UXOH FXUYHVã WKH H[LVWLQJ ìäæí ,-& UXOH FXUYHVñ WKH
UXOH FXUYHV SURSRVHG E\ WKH 6WHHULQJ &RPPLWWHHñ DOWHUQDWLYH &ì õ6& FXUYHV RQ 1DPDNDQ /DNH DQG
,-& FXUYHV RQ 5DLQ\ /DNHôñ DQG DOWHUQDWLYH 0ì õD PRGLILFDWLRQ RI &ì ZLWK D ZLGHU ULVLQJ OLPE LQ WKH
VSULQJ RQ 1DPDNDQ /DNHñ DQG D EOHQGLQJ RI WKH 6& DQG ,-& FXUYHV RQ 5DLQ\ /DNHôï 7KH NH\ ILQGLQJV
ZHUH WKDW WKH PD[LPXP IORRG OHYHO LV DERXW è FP KLJKHU RQ 1DPDNDQ /DNH DQG ìí FP KLJKHU RQ
5DLQ\ /DNH ZLWK WKH 6& UXOH FXUYHV WKDQ ZLWK WKH ,-& FXUYHVï 7KH PLQLPXP GURXJKW OHYHO RQ
1DPDNDQ /DNH LV ëí WR ìíí FP ORZHU ZLWK WKH ,-& FXUYHV DQG RQ 5DLQ\ /DNH LV æ WR êå FP KLJKHUï
%DVHG RQ WKH QXPEHU RI UXOH FXUYH YLRODWLRQV WKH 6& FXUYHV DUH QRPLQDOO\ PRUH YLDEOH WKDQ WKH ,-&
FXUYHV RQ 1DPDNDQ /DNHñ EXW OHVV YLDEOH RQ 5DLQ\ /DNHï 8QGHU WKH 6& FXUYHV WKHUH LV D VLJQLILFDQW
VKLIW LQ WLPLQJ RI WKH RXWIORZ IURP ERWK ODNHVñ ZLWK OHVV LQ ZLQWHU EXW PRUH LQ VXPPHUñ HVSHFLDOO\
-XQHï $YHUDJH DQQXDO HQHUJ\ JHQHUDWLRQ LV çïçø WR æïæø OHVV ZLWK WKH 6& FXUYHV WKDQ ZLWK WKH ,-&
FXUYHVï

,Q DGGLWLRQñ D VLPSOH URXWLQJ PRGHO ZDV GHYHORSHG DQG XVHG WR VLPXODWH QDWXUDO ODNH OHYHOV DQG
RXWIORZVñ WKH FRQGLWLRQ EHIRUH WKH GDPV ZHUH FRQVWUXFWHGï 7KH VDPH LQIORZ GDWD VHW DV XVHG IRU WKH
5(*86( PRGHO UXQVñ IRU \HDUV ìäèåðäçñ ZDV XVHGï $OWKRXJK WKHUH ZDV D ZLGH YDULDWLRQ LQ WKH
WLPLQJ RI QDWXUDO UHILOOñ WKH HDUOLHU UHILOO XQGHU WKH 6& FXUYHV DSSHDUV WR EHWWHU ILW WKH QDWXUDO VLWXDWLRQ
RQ 1DPDNDQ /DNH ZKLOH WKH H[LVWLQJ ,-& FXUYHV DSSHDU WR EHWWHU ILW WKH QDWXUDO VLWXDWLRQ RQ 5DLQ\
/DNHï ,Q ERWK FDVHV WKH QDWXUDO YDULDELOLW\ LQ VSULQJ UHILOO WLPLQJ ZDV VLJQLILFDQWO\ JUHDWHU WKDQ XQGHU
UXOH FXUYH UHJXODWLRQï

,QIORZ )RUHFDVWLQJ ð 7KH SXUSRVH KHUH ZDV WR GHWHUPLQH WKH SRWHQWLDO WR PLWLJDWH IORRG ULVN WKURXJK
LPSURYHG LQIORZ IRUHFDVWLQJï 7KH 6WHHULQJ &RPPLWWHH KDG DFNQRZOHGJHG WKDW WKHLU SURSRVHG UXOH
FXUYHV ZRXOG SRWHQWLDOO\ LQFUHDVH IORRG ULVNñ EXW IHOW WKDW WKH LQFUHDVHG ULVN FRXOG EH RIIVHW WKURXJK
LPSURYHG IRUHFDVWLQJï 7R WHVW WKLVñ D URXWLQJ PRGHO ZDV GHYHORSHG DQG XVHG WR SURJUHVVLYHO\
GHWHUPLQH WKH RSHUDWLRQDO SRWHQWLDO WR UHGXFH KLJK ODNH OHYHOV DQG RXWIORZV IRU LQFUHDVLQJ SHULRGV
RI ¦SHUIHFW IRUHFDVWV§ï 7KH UHVXOWV LQGLFDWHG WKDW WKH QXPEHU RI YLRODWLRQV RI WKH XSSHU UXOH FXUYHV
DUH RQO\ UHGXFHG E\ íïåø DW EHVW ZLWK D SHUIHFW æðGD\ IRUHFDVW DQG E\ ìïçø DW EHVW ZLWK D SHUIHFW ëå
GD\ IRUHFDVWï ,Q HVVHQFHñ DQ LQIORZ IRUHFDVW FDQQRW EH XVHG WR VLJQLILFDQWO\ UHGXFH IORRG SHDNV
EHFDXVH RI WKH K\GURORJLF FKDUDFWHULVWLFV RI WKH EDVLQ DQG WKH OLPLWHG RXWIORZ FDSDFLW\ RI WKH GDPVï
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)ORRG 5LVN $VVHVVPHQW ð 7KLV ZRUN ZDV FRQGXFWHG WR DVVHVV WKH UHODWLYH FKDQJH LQ ULVN RI KLJK ZDWHU
OHYHOV RQ 5DLQ\ DQG 1DPDNDQ ODNHVñ LI DQ\ñ XQGHU WKH SURSRVHG 6& UXOH FXUYHVñ DV ZHOO DV XQGHU
DOWHUQDWLYHV &ì DQG 0ìñ FRPSDUHG WR WKH H[LVWLQJ ,-& UXOH FXUYHVï $VVHVVPHQWV ZHUH PDGH RI WKH
UHODWLYH FKDQJH LQ IUHTXHQF\ DQG GXUDWLRQ RI 5DLQ\ DQG 1DPDNDQ OHYHOV H[FHHGLQJ WKH HVWDEOLVKHG
XSSHU ,-& HPHUJHQF\ FRQGLWLRQ OHYHOV RI êêæïæè P RQ 5DLQ\ DQG êéíïäè P RQ 1DPDNDQï 7KH
UHODWLYH FKDQJH LQ PDJQLWXGH DQG IUHTXHQF\ RI 5DLQ\ /DNH RXWIORZ ZDV DOVR GHWHUPLQHG WR DVVHVV
WKH SRWHQWLDO IRU LQFUHDVHG GRZQVWUHDP IORRGLQJ RQ 5DLQ\ 5LYHUï &RPSDUHG WR WKH H[LVWLQJ FXUYHVñ
DOO RI WKH DOWHUQDWLYHV JHQHUDOO\ SURGXFH D VPDOO LQFUHDVH LQ IORRG OHYHOV RQ 5DLQ\ DQG 1DPDNDQ IRU
DOO HYHQW IUHTXHQFLHVñ ZLWK WKH 6& FXUYHV SURGXFLQJ WKH JUHDWHVW LQFUHDVH DQG &ì DQG 0ì SURGXFLQJ
ORZHU DQG VLPLODU LQFUHDVHVï )RU WKH ìííð\U HYHQW RQ 5DLQ\ /DNH WKH LQFUHDVH LV ìé FP IRU WKH 6&
FXUYHV DQG ä FP IRU &ì DQG 0ìï )RU WKH ìííð\U HYHQW RQ 1DPDNDQ DOO RI WKH DOWHUQDWLYHV SURGXFH
DQ LQFUHDVH RI ìí FPï 7KH GLVFKDUJHðIUHTXHQF\ DQDO\VLV IRU 5DLQ\ /DNH RXWIORZ VKRZV WKDW DOO RI
WKH DOWHUQDWLYHV SURGXFH VOLJKWO\ KLJKHU GLVFKDUJHV IRU WKH èð\U WKURXJK ìííð\U HYHQWVñ FRPSDUHG WR
WKH H[LVWLQJ FRQGLWLRQï 7KH 6& FXUYHV SURGXFHV WKH JUHDWHVW LQFUHDVHñ ZKLOH 0ì SURGXFHV WKH OHDVWï
)RU WKH ìííð\U HYHQW WKH LQFUHDVH LV èí P îV IRU 6&ñ éí P îV IRU &ì DQG êí P îV IRU 0ìï 7KH GXUDWLRQê ê ê

RI IORRG OHYHOV DERYH WKH XSSHU ,-& HPHUJHQF\ OHYHO RQ 5DLQ\ /DNH LQFUHDVHG E\ DERXW íïäø IRU 6&ñ
íïéø IRU &ì DQG íïêø IRU 0ìï 2Q 1DPDNDQ /DNH WKH GXUDWLRQ RI OHYHOV H[FHHGLQJ WKH XSSHU ,-&
HPHUJHQF\ OHYHO LQFUHDVHG E\ DERXW íïéø IRU 6&ñ &ì DQG 0ìï 2YHUDOO DPRQJ WKH DOWHUQDWLYHVñ
LQFUHDVHV LQ 5DLQ\ð1DPDNDQ IORRG OHYHOV DQG LQ 5DLQ\ 5LYHU GLVFKDUJHV DUH UHODWLYHO\ VPDOOñ ZKHQ
FRPSDUHG WR WKH H[LVWLQJ FRQGLWLRQñ DQG GR QRW DSSHDU WR YHU\ VLJQLILFDQWO\ LQFUHDVH IORRG ULVNï

)LVKHULHV ð 7KH ILVKHU\ñ DQG WKH DVVRFLDWHG WRXULVPñ IRUP DQ LPSRUWDQW HFRQRPLF UHVRXUFH EDVH IRU
WKH UHJLRQï 7KH SXUSRVH RI WKLV VWXG\ VHFWRU ZDV WR GHWHUPLQH WKH LPSDFW RQ WKH ILVKHU\ RI WKH SUHVHQW
PRGH RI RSHUDWLRQñ DQG WR GHWHUPLQH LI WKH FKDQJHV SURSRVHG E\ WKH 6& PLJKW EH HIIHFWLYH LQ DLGLQJ
WKH ILVKHU\ï 7ZR LQGHSHQGHQW ILVKHULHV H[SHUWVñ RQH IURP &DQDGD DQG RQH IURP WKH 8QLWHG 6WDWHVñ
ZHUH UHWDLQHG E\ WKH %RDUG WR HYDOXDWH DOO ILVKHULHV VWXGLHV RQ 5DLQ\ DQG 1DPDNDQ ODNHV DQG UHOHYDQW
ILVKHULHV LQIRUPDWLRQ IURP RWKHU FRPSDUDEOH ODNHVï 7KH H[SHUWVñ LQ WKHLU LQLWLDO HYDOXDWLRQñ FRQFOXGHG
WKDW RYHUðH[SORLWDWLRQ KDG SOD\HG D PDMRU UROH LQ WKH GHFOLQH RI ILVK VWRFNV DQG WKDW ZDWHU OHYHO
UHJXODWLRQ KDV FRQWULEXWHG WR WKH GHFOLQHï 7KH LPSRUWDQFH RI IROORZðXS VWXGLHV WR DQ\ PDQDJHPHQW
DFWLRQV ZDV DOVR KLJKOLJKWHGï 7KH\ HQGRUVHG WKH SURSRVHG 6& UXOH FXUYH FKDQJHV DV EHLQJ PRUH
UHSUHVHQWDWLYH RI QDWXUDO FRQGLWLRQVñ DQG VXSSRUWHG FRQWLQXLQJ HIIRUWV WR UHGXFH DQG FRQVWUDLQ
H[SORLWDWLRQ SUHVVXUHï $IWHU WKH QDWXUDO FRQGLWLRQ õEHIRUH GDPVô VLPXODWLRQ UHVXOWV EHFDPH DYDLODEOH
D VXSSOHPHQWDO HYDOXDWLRQ ZDV FDUULHG RXWñ SULPDULO\ LQ OLJKW RI WKH QHZ ILQGLQJV UHJDUGLQJ WKH WLPLQJ
RI WKH VSULQJ ULVH RQ WKH ODNHVï ,Q WKHLU VXSSOHPHQWDO HYDOXDWLRQ WKH ILVKHULHV FRQVXOWDQWV
UHFRPPHQGHG WKDW DQ H[SHULPHQWDO PDQDJHPHQW DSSURDFK EH DGRSWHG WKDW ZRXOG LPSOHPHQW WKH 6&
FXUYHV RQ 1DPDNDQ /DNH DQG OHDYH WKH H[LVWLQJ ,-& FXUYHV LQ SODFH RQ 5DLQ\ /DNHï

(QYLURQPHQWDO 'DWD 6XPPDU\ ð 7KH HQYLURQPHQWDO UHYLHZ ZDV FRQGXFWHG WR GHWHUPLQH ZKHWKHU WKH
H[LVWLQJ RU WKH SURSRVHG UHJXODWLRQ ZRXOG EHVW SURYLGH WKH PRVW EHQHILWV IRU WKH HQYLURQPHQWDO
UHVRXUFH HFRV\VWHP FRPSRQHQWVï 7KH LQLWLDO HQYLURQPHQWDO ILQGLQJV FRQFOXGHG WKDW SHUFHLYHG
SUREOHPV ZLWK WKH H[LVWLQJ ,-& UXOH FXUYHV ZHUH YDOLGï 7KH 6& FXUYHV ZRXOG WULJJHU SRVLWLYH
UHVSRQVHV LQ WKH DTXDWLF SODQW DQG DVVRFLDWHG ZLOGOLIH LQ 1DPDNDQ /DNHñ DQG PLQRU KDELWDW
LPSURYHPHQWV IRU WKH DTXDWLF SODQW FRPPXQLW\ ZLWK FRQVHTXHQW EHQHILWV WR ZLOGOLIH LQ 5DLQ\ /DNHï
7KH UHSRUW DOVR SRLQWHG RXW WKH EHQHILWV RI LQIUHTXHQW KLJK DQG ORZ ZDWHU H[WUHPHV LQ UHJXODWHG
DTXDWLF V\VWHP PDQDJHPHQWï %DVHG RQ D UHðHYDOXDWLRQ RI WKH ILQGLQJVñ IROORZLQJ WKH FRPSOHWLRQ RI
WKH QDWXUDO FRQGLWLRQ VLPXODWLRQñ WKH UHYLHZHUV FRQFOXGHG WKDW PDQ\ RI WKH HFRV\VWHP UHVRXUFHV
ZRXOG EHQHILW IURP DQ HDUOLHU VSULQJ ULVH DV SURSRVHG E\ WKH 6& RQ ERWK 1DPDNDQ DQG 5DLQ\ /DNHVï
+RZHYHUñ UHJDUGLQJ 5DLQ\ /DNHñ WKH\ DFNQRZOHGJHG WKDW LI WKH LQWHQW ZDV WR REWDLQ PRUH QDWXUDO
FRQGLWLRQVñ WKHQ WKH ODWHU ULVH SURYLGHG E\ WKH ,-& UXOH FXUYHV PLJKW EH PRUH DSSURSULDWHï $OVR LQ
WKH LQWHUHVW RI PRUH QDWXUDO FRQGLWLRQV RQ 5DLQ\ñ WKH\ HQFRXUDJHG D ZLGHU VXPPHU EDQG ZLWK PRUH
¦UXQ RI WKH ULYHU§ RSHUDWLRQ LQ RUGHU WR LQFUHDVH LQWHUðDQQXDO YDULDELOLW\ï
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(FRQRPLFî6RFLDOî5HFUHDWLRQDO )DFWRUV ð 7KLV HYDOXDWLRQ ZDV WR HVWDEOLVK FXUUHQW HFRQRPLFñ VRFLDO
DQG UHFUHDWLRQDO YDOXHV LQ D QXPEHU RI LPSDFW FDWHJRULHV DQG HVWLPDWH WKH LQFUHPHQWDO FKDQJHV WKDW
ZRXOG UHVXOWñ LI DOWHUQDWH UXOH FXUYHV ZHUH DGRSWHGï 4XDQWLWDWLYH DQDO\VLV ZDV SHUIRUPHG WR WKH
H[WHQW SRVVLEOHñ EXW TXDOLWDWLYH ZKHUH QHFHVVDU\ñ WR GHWHUPLQH WKH HIIHFWV RI WKH SURSRVHG FKDQJHVï

+\GURSRZHU LV JHQHUDWHG E\ %RLVH &DVFDGH RQ WKH 86 VLGHñ DQG E\ $ELWLELð&RQVROLGDWHG RQ WKH
&DQDGLDQ VLGHñ DW WKH RXWOHW RI 5DLQ\ /DNHï 7KH GHPDQG IRU HOHFWULFLW\ DW WKH FRPSDQ\ PLOOV H[FHHGV
WKHLU SRZHU JHQHUDWLQJ FDSDELOLW\ DW DOO WLPHVï 7KH YDOXH RI WKH SRZHU SURGXFHG LV DSSUR[LPDWHO\
86ùèïì PLOOLRQ SHU DQQXPï :KHQ FRPSDUHG WR WKH H[LVWLQJ UXOH FXUYHVñ DOO RI WKH DOWHUQDWLYHV UHVXOW
LQ D GHFUHDVH LQ K\GURSRZHU HQHUJ\ SURGXFWLRQñ SDUWLFXODUO\ LQ WKH ZLQWHU PRQWKV ZKHQ LW LV PRVW
FRVWO\ WR UHSODFHï 7KH DGGLWLRQDO \HDUO\ DYHUDJH FRVW RI UHSODFLQJ WKLV SRZHU UDQJHV IURP
86ùêæçñííí ZLWK WKH 6WHHULQJ &RPPLWWHH SURSRVDO WR 86ùììéñííí XQGHU $OWHUQDWLYH &ìï

$OO RI WKH DOWHUQDWLYHV HYDOXDWHG UHVXOWHG LQ LQFUHDVHG IORRG GDPDJHV ZKHQ FRPSDUHG WR WKH H[LVWLQJ
FRQGLWLRQï 7KH DYHUDJH DQQXDO IORRG GDPDJHV ZHUH HVWLPDWHG DW 86ùìèñííí IRU WKH H[LVWLQJ UXOH
FXUYHVñ 86ùëêñííí IRU WKH 6WHHULQJ &RPPLWWHH SURSRVDOñ DQG DERXW 86ùëìñííí IRU WKH WZR
DOWHUQDWLYHV WHVWHGï )RU WKH IORRG RI UHFRUGñ ìäèíñ IORRG GDPDJHV LQFUHDVHG E\ DERXW 86ùëïé PLOOLRQ
XQGHU WKH WZR DOWHUQDWLYHV DQG E\ DERXW 86ùëïå PLOOLRQ XQGHU WKH 6& SURSRVDO ZKHQ FRPSDUHG WR
WKH H[LVWLQJ UXOH FXUYHVï 2YHUDOOñ WKHUH DUH VPDOO GLIIHUHQFHV LQ IORRG GDPDJH SRWHQWLDO DPRQJ WKH
DOWHUQDWLYHVñ H[FHSW IRU H[WUHPH HYHQWV ZKHUH WKH GLIIHUHQFHV DUH ODUJHï

,Q ìääí WKH ILVKHU\ DQG DVVRFLDWHG WRXULVP JHQHUDWHG DSSUR[LPDWHO\ 86ùåïæ PLOOLRQ LQ JURVV
UHYHQXHV LQ WKH 5DLQ\ð1DPDNDQ EDVLQñ ZLWK äåø RI WKLV FRQWULEXWHG E\ WKH VSRUWV ILVKHU\ï õ)RU
FRPSDULVRQñ WKH HTXLYDOHQW YDOXH RQ /DNH RI WKH :RRGV LV 86ùéçïë PLOOLRQïôï 7KH UHFUHDWLRQð
WRXULVP EHQHILWV RI WKH DOWHUQDWLYHV HYDOXDWHG FRXOG QRW EH TXDQWLILHGñ EXW ZHUH DVVHVVHG TXDOLWDWLYHO\ï
7KH 6& FXUYHV RQ 5DLQ\ /DNH DQG SDUWLFXODUO\ WKH 6&ñ &ì DQG 0ì FXUYHV RQ 1DPDNDQ /DNH VKRXOG
SURYLGH SRVLWLYH EHQHILWV WR UHFUHDWLRQ DQG WRXULVP GXH WR WKH HDUO\ VSULQJ UHILOO DQG DVVRFLDWHG
LPSURYHPHQWV LQ WKH ILVKHU\ DQG QDYLJDWLRQ DFFHVVï 6&ñ &ì DQG 0ì FXUYHV VKRXOG SURYLGH
VLJQLILFDQW SRVLWLYH EHQHILW WR 1DPDNDQ /DNH GXH WR WKHLU GHFUHDVHG ZLQWHU GUDZGRZQï +RZHYHUñ
WKH 6& DQG 0ì FXUYHV RQ 5DLQ\ /DNH DQG 6&ñ 0ì DQG &ì RQ 1DPDNDQ /DNHñ ZKLFK IHDWXUH VORZO\
GHFOLQLQJ VXPPHU OHYHOVñ PD\ QHJDWLYHO\ LPSDFW UHFUHDWLRQ DQG WRXULVP GXH WR SRWHQWLDO SUREOHPV
ZLWK QDYLJDWLRQ DFFHVV LQ WKH ODWH VXPPHUï

7KH VWXG\ ORRNHG DW WKH HIIHFWV RI UXOH FXUYH FKDQJH RQ ZDWHU VXSSO\ LQWDNHVñ RQ WKH FRPPHUFLDO
ILVKHU\ DQG RQ VKRUH HURVLRQñ EXW IRXQG HLWKHU QR LPSDFWV RU PLQLPDO LPSDFWV LQ WKHVH DUHDVï

1DWLYH 3HRSOHVñ WRXULVP EXVLQHVVHVñ DQG UHFUHDWLRQLVWV XVH WULEXWDULHV WR WKH 1DPDNDQ &KDLQ RI /DNHV
IRU QDYLJDWLRQ IRU SHUVRQDOñ EXVLQHVVñ DQG UHFUHDWLRQ SXUSRVHVï 7KLV VKRXOG LPSURYH ZLWK DQ\ RI WKH
DOWHUQDWLYHV IRU 1DPDNDQ /DNHñ EDVHG RQ H[SHFWHG LQFUHDVHV LQ VSULQJ ZDWHU OHYHOVï

:KLOH WKH ZLOG ULFH KDUYHVW RQ 5DLQ\ /DNH LV VPDOOñ LW KDV FXOWXUDO VLJQLILFDQFH WR WKH 1DWLYH 3HRSOHVï
&RPSDUHG WR WKH H[LVWLQJ UXOH FXUYHVñ WKH 6WHHULQJ &RPPLWWHH SURSRVDO FRXOG SURYLGH SRVLWLYH
EHQHILWVñ ZKLOH WKH WZR DOWHUQDWLYHV PDLQWDLQ WKH VWDWXV TXRï

'RZQVWUHDP ,PSDFWV

&KDQJHV WR WKH UXOH FXUYHV RQ 5DLQ\ DQG 1DPDNDQ ODNHV FKDQJHV WKH WLPLQJ DQG PDJQLWXGH RI
RXWIORZV IURP 5DLQ\ /DNHñ ZKLFK LQ WXUQ FKDQJHV WKH OHYHOV DQG IORZV GRZQ WKH 5DLQ\ 5LYHU DQG KDV
WKH SRWHQWLDO WR FKDQJH OHYHOV DQG IORZV RQ /DNH RI WKH :RRGV DQG WKH :LQQLSHJ 5LYHUï
,PSOHPHQWDWLRQ RI WKH 6& UXOH FXUYHV ZRXOG UHVXOW LQ FKDQJHV WKURXJKRXW WKH \HDUñ EXW WKH PRVW
VLJQLILFDQW ZRXOG RFFXU IURP VSULQJ WR HDUO\ VXPPHUï :LWK WKH HDUOLHU ULVH RI 5DLQ\ DQG 1DPDNDQ
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OHYHOV XQGHU 6& UXOH FXUYH RSHUDWLRQVñ WKHUH LV OHVV RXWIORZ LQ WKH VSULQJ DV ZDWHU LV KHOG EDFN WR ILOO
WKH XSSHU ODNHVñ DQG WKHQ PRUH RXWIORZ LQ WKH HDUO\ VXPPHUñ RQFH WKH XSSHU ODNHV DUH ILOOHGï $V D
UHVXOWñ WKH FKDQJHV PDGH WR EHQHILW D SDUWLFXODU LQWHUHVW RQ WKH XSSHU ODNHV FDQ KDYH WKH RSSRVLWH
HIIHFW RQ WKH VDPH LQWHUHVW GRZQVWUHDPï 7KH HDUOLHU UHILOO RI 5DLQ\ DQG 1DPDNDQ ODNHV WR EHWWHU
HQVXUH JRRG VSDZQLQJ FRQGLWLRQV WKHUH UHVXOW LQ OHVV ZDWHU EHLQJ DYDLODEOH IRU WKH VDPH SXUSRVH
GRZQVWUHDPï

5DLQ\ 5LYHU ð ,I WKH 6& UXOH FXUYHV ZHUH DGRSWHG LQ SODFH RI WKH H[LVWLQJ ,-& FXUYHVñ ULYHU OHYHOV
ZRXOG EH ORZHU LQ WKH ODWH ZLQWHU WR HDUO\ VSULQJñ DQG KLJKHU LQ WKH ODWH VSULQJ WR HDUO\ VXPPHUï 7KH
H[WHQW RI FKDQJH GLPLQLVKHV DV RQH PRYHV GRZQVWUHDPï -XVW EHORZ WKH )RUW )UDQFHV ð ,QWHUQDWLRQDO
)DOOV GDPñ WKH PHDQ OHYHO ZRXOG EH íïç P ORZHU LQ ODWH 0DUFK DQG íïé P KLJKHU LQ ODWH -XQHñ
ZKHUHDV DW 0DQLWRX 5DSLGV WKH HTXLYDOHQW YDOXHV ZRXOG EH íïè P ORZHU DQG íïê P KLJKHUñ DQG DW WKH
7RZQ RI 5DLQ\ 5LYHU WKH FKDQJHV ZRXOG EH ZLWKLQ òîð íïì Pï )RU RWKHU PRQWKV WKH GLIIHUHQFHV LQ
OHYHO ZRXOG QRW EH DV VLJQLILFDQWï 7KH 2QWDULR 0LQLVWU\ RI 1DWXUDO 5HVRXUFHV õ2015ô EHOLHYHV WKDW
WKH 6& FXUYHV PD\ HQKDQFH WKH VSULQJ VSDZQ RQ WKH 5DLQ\ 5LYHU DV OHYHOV WHQG WR EH LQFUHDVLQJ
GXULQJ WKH VSDZQLQJ SHULRGñ EXW QRWHV WKDW WKLV ZRXOG EH GHSHQGHQW RQ WKHUH EHLQJ DGHTXDWH
VSDZQLQJ DUHD DW WKH ORZHU LQLWLDO ZDWHU OHYHOVñ ZKLFK FRXOG RQO\ EH GHWHUPLQHG WKURXJK ILHOG
LQYHVWLJDWLRQï 2WKHUV ZLWK DQ LQWHUHVW LQ WKH ULYHU EHOLHYH WKDW WKHUH LV QRW \HW HQRXJK LQIRUPDWLRQ
DYDLODEOH UHJDUGLQJ LPSDFWV RQ WKH ULYHU DQG KDYH UHTXHVWHG WKDW QR FKDQJHV EH PDGH WR UXOH FXUYHV
XQWLO IXUWKHU VWXG\ KDV EHHQ FRQGXFWHGï

/DNH RI WKH :RRGV ð 7KH /DNH RI WKH :RRGV &RQWURO %RDUG õ/:&%ô WRRN D NHHQ LQWHUHVW LQ KRZ D
FKDQJHG RXWIORZ UHJLPH IURP 5DLQ\ /DNH PLJKW DIIHFW WKH ZDWHUV LW UHJXODWHVï 2QFH WKH PRGHOOHG
5DLQ\ /DNH RXWIORZV ZHUH DYDLODEOHñ WKH /:&% FRQGXFWHG LWV RZQ H[WHQVLYH PRGHOOLQJ WR GHWHUPLQH
WKH LPSDFWV RQ WKH OHYHOV RI /DNH RI WKH :RRGV DQG WKH OHYHOV DQG IORZV RQ WKH :LQQLSHJ 5LYHUï
7KHVH UHVXOWV ZHUH GHWDLOHG LQ WKH UHSRUW ¦/DNH RI WKH :RRGV 0RGHOOLQJ ð ,PSDFWV RI 5DLQ\ð1DPDNDQ
5XOH &XUYH &KDQJH§ GDWHG -XQH èñ ìääåï 7KH /:&% WKHQ WXUQHG RYHU LWV UHVXOWV WR WKH SXEOLF DQG
LQ SDUWLFXODU WR WKH YDULRXV LQWHUHVW JURXSV DFWLYH RQ LWV ZDWHUVñ VHHNLQJ WKHLU FRPPHQWï %DVHG RQ LWV
RZQ ZRUN DQG RQ WKH IHHGEDFN UHFHLYHGñ WKH /:&% SURYLGHG WKH ,5/%& ZLWK D VXPPDU\ RI WKH
DQWLFLSDWHG LPSDFWV DQG D VWDWHPHQW RI LWV SRVLWLRQ RQ WKH LVVXHï )RU /DNH RI WKH :RRGV LW ZDV
GHWHUPLQHG WKDW WKH PD[LPXP IORRG OHYHO ZRXOG EH DERXW è FP KLJKHU ZLWK WKH 6& UXOH FXUYHV DV
RSSRVHG WR WKH H[LVWLQJ ,-& FXUYHVñ DQG WKDW WKH DPRXQW RI WLPH WKH ODNH ZDV DERYH WKH QRUPDO
RSHUDWLQJ UDQJH ZRXOG GRXEOHñ DOWKRXJK WKLV VWLOO RFFXUV UHODWLYHO\ LQIUHTXHQWO\ï ,W ZDV QRWHG WKDW WKH
SURSRVHG 6& FKDQJHV ZRXOG PDNH WKH UHJXODWLRQ REMHFWLYHV IRU /DNH RI WKH :RRGV DQG WKH :LQQLSHJ
5LYHU PRUH GLIILFXOW WR DFKLHYHñ DQG WKDW WKH FXUUHQW IUHTXHQF\ RI VXFFHVV LQ UHDFKLQJ VSULQJ
VSDZQLQJ WDUJHW OHYHOV RQ /DNH RI WKH :RRGV FRXOG RQO\ EH PDLQWDLQHG E\ SURGXFLQJ ZLGHU
YDULDWLRQV LQ IORZ DQG OHVV DFKLHYHPHQW RI WDUJHW OHYHOV RQ WKH :LQQLSHJ 5LYHUï $OO LQSXW UHFHLYHG
E\ WKH /:&% IURP WKH SXEOLF DQG LQWHUHVW JURXSV UHJDUGLQJ WKH LPSDFWV ZDV QHJDWLYHï ,Q SDUWLFXODUñ
K\GURSRZHU LQWHUHVWV RQ WKH :LQQLSHJ 5LYHU FRPSXWHG JHQHUDWLRQ ORVVHVñ DQG 2015 UHVRXUFH
PDQDJHUV FLWHG WKUHDWV WR WKH GRZQVWUHDP ILVKHU\ DQG VKRUH QHVWLQJ ELUGVï 7KH /:&% FRQFOXGHG
WKDW WKHUH DUH QR EHQHILWVñ DQG LQ VRPH \HDUV VLJQLILFDQW GLVEHQHILWVñ IRU LWV GRZQVWUHDP DUHDV LI WKH
6& UXOH FXUYH SURSRVDOV ZHUH LPSOHPHQWHGï 1HYHUWKHOHVVñ WKH /:&% RIIHUHG WR FRQVLGHU VRPH
GLVEHQHILWV GRZQVWUHDP LQ RUGHU WR DFKLHYH VRPH EHQHILWV XSVWUHDPñ SURYLGHG WKDW WKHUH LV D QHW JDLQ
IRU WKH EDVLQ RYHUDOOï ,W LV QRW SUHSDUHG WR DFFHSW FKDQJHV WKDW UHVXOW LQ XQPDQDJHDEOH LPSDFWV
GRZQVWUHDPñ RU JUHDWHU GLVEHQHILWV GRZQVWUHDP WKDQ WKRVH DFKLHYHG XSVWUHDPï *LYHQ WKH DYDLODEOH
LQIRUPDWLRQñ WKH /:&% IHOW WKDW D UHDVRQDEOH FRPSURPLVH EHWZHHQ XSVWUHDP DQG GRZQVWUHDP
LQWHUHVWV ZRXOG EH WKH &ì DOWHUQDWLYHñ SURYLGHG WKDW LW ZDV LPSOHPHQWHG RQ D WULDO EDVLVï
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&RQFOXVLRQV DQG 5HFRPPHQGDWLRQV

7KH ,5/%& KDV DVVHPEOHG DQG HYDOXDWHG D ZLGH DUUD\ RI H[LVWLQJ LQIRUPDWLRQ LQ DOO RI WKH DUHDV
GHILQHG LQ WKH 3ODQ RI 6WXG\ï :KLOH VRPH GDWD JDSV VWLOO H[LVW LQ UHODWLRQ WR WKH SRVVLEOH LPSDFWV RI
FKDQJHV WR WKH UXOH FXUYHV RQ ILVKHULHV DQG RQ WKH DTXDWLF HQYLURQPHQW GRZQVWUHDP RI 5DLQ\ /DNHñ
WKH %RDUG EHOLHYHV HQRXJK LQIRUPDWLRQ LV DYDLODEOH WR GHULYH DQG MXVWLI\ LWV UHFRPPHQGDWLRQVï

2YHUDOOñ WKH %RDUG UHFRPPHQGV WKH UXOH FXUYHV VKRZQ RQ )LJXUH ìñ ZKLFK DUH GHILQHG LQ PHWULF XQLWV
DQG DUH VLPLODU WR WKH DOWHUQDWLYH 0ì UXOH FXUYHV IRU 1DPDNDQ /DNH õVDPH DV WKH 6& SURSRVDO H[FHSW
IRU D ZLGHU ULVLQJ OLPE LQ WKH VSULQJô DQG WKH H[LVWLQJ ,-& UXOH FXUYHV IRU 5DLQ\ /DNHï 7KHVH FXUYHV
DV D VHW ZLOO KDYH OHVV LPSDFWñ ERWK SRVLWLYH DQG QHJDWLYHñ WKDQ WKH 6& SURSRVDO IRU ERWK ODNHV DQG
VKRXOG SURYLGH D EHWWHU EDODQFH IRU WKH EDVLQ DV D ZKROH WKDQ HLWKHU WKH H[LVWLQJ ,-& UXOH FXUYHV RU
WKH SURSRVHG 6& UXOH FXUYHVï 7KH UHFRPPHQGHG FXUYHV VKRXOG EDODQFH QRW RQO\ WKH XSVWUHDP YHUVXV
GRZQVWUHDP HQYLURQPHQWDO EHQHILWVñ EXW DOVR WKH WUDGHRII RQ WKH XSSHU ODNHV EHWZHHQ ILVKHU\ DQG
HQYLURQPHQWDO UHVRXUFHV YHUVXV K\GURSRZHU DQG IORRG ULVNï

7KH UHFRPPHQGDWLRQV RI WKH %RDUG UHJDUGLQJ 5DLQ\ DQG 1DPDNDQ ODNHV DUH JLYHQ EHORZï 7KH
MXVWLILFDWLRQ LV SURYLGHG LQ WKH &RQFOXVLRQV DQG 5HFRPPHQGDWLRQV VHFWLRQ RI WKH UHSRUWï

ìï 7KH UHFRPPHQGHG UXOH FXUYHV VKRZQ RQ )LJXUH ì VKRXOG EH DGRSWHGï 7KHVH DUH HVVHQWLDOO\ D
PLQRU PRGLILFDWLRQ RI WKH SURSRVHG ,QWHUQDWLRQDO 6WHHULQJ &RPPLWWHH UXOH FXUYHV RQ 1DPDNDQ
/DNH DQG WKH H[LVWLQJ ,-& UXOH FXUYHV RQ 5DLQ\ /DNHï

ëï 7KH PLQLPXP RXWIORZ FULWHULD IRU 1DPDNDQ /DNH VKRXOG EH H[SUHVVHG LQ WHUPV RI WKH WRWDO
1DPDNDQ &KDLQ RI /DNHV RXWIORZ UDWKHU WKDQ LQ WHUPV RI WKH .HWWOH )DOOV RXWIORZñ VR WKDW WKH
RYHUIORZV IURP *ROG DQG %HDU 3RUWDJH DUH DFFRXQWHG IRUï

êï 7KH PLQLPXP RXWIORZ FULWHULD VKRXOG EH UHYLVHG DV IROORZV IRU ERWK ODNHVï 2Q 1DPDNDQ /DNHñ
WKH RXWIORZ VKRXOG EH UHGXFHG WR êí P îV LQVWDQWDQHRXV ZKHQHYHU WKH ODNH OHYHO LV EHORZ WKHê

/RZHU 5XOH &XUYHñ DQG VKRXOG EH IXUWKHU UHGXFLEOHñ DW WKH GLVFUHWLRQ RI WKH ,5/%& EXW QR ORZHU
WKDQ ìè P îVñ ZKHQHYHU WKH ODNH OHYHO LV EHORZ WKH (PHUJHQF\ 'URXJKW /LQH õ('/ô VKRZQ RQê

)LJXUH ìï 2Q 5DLQ\ /DNHñ WKH RXWIORZ VKRXOG EH UHGXFHG WR ìíí P îV LQVWDQWDQHRXV ZKHQHYHU WKHê

ODNH OHYHO LV EHORZ WKH /5&ñ DQG VKRXOG EH IXUWKHU UHGXFLEOHñ DW WKH GLVFUHWLRQ RI WKH ,5/%& EXW
QR ORZHU WKDQ çè P îVñ ZKHQHYHU WKH ODNH OHYHO LV EHORZ WKH ('/ VKRZQ RQ )LJXUH ìï õ7KH FXUUHQWê

VHDVRQDO DQG GLXUQDO FULWHULD ZRXOG EH HOLPLQDWHGïô
éï $Q\ QHZ UXOH FXUYHV DGRSWHG VKRXOG EH LPSOHPHQWHG RQ D WULDO EDVLVï 7KH OHQJWK RI WKH WULDO FRXOG
EH IRU D GHILQHG SHULRGñ RU OLQNHG WR FHUWDLQ K\GURORJLFDO H[WUHPHV RFFXUULQJ GXULQJ WKH WULDO
SHULRGñ EXW LQ DQ\ FDVH VKRXOG QRW EH VKRUWHU WKDQ ìí \HDUV VR WKDW D UDQJH RI HYHQWV FDQ EH
H[SHULHQFHG DQG DGDSWDWLRQV RI WKH ELRORJLFDO FRPPXQLW\ FDQ EHJLQ WR EH LGHQWLILHGï

èï 0RQLWRULQJ SURJUDPV VKRXOG EH LPSOHPHQWHG E\ WKH UHVRXUFH PDQDJHPHQW DJHQFLHV LQ
DFFRUGDQFH ZLWK WKH UHFRPPHQGDWLRQV RI WKH ILVKHULHV DQG HQYLURQPHQWDO UHVRXUFHV H[SHUWV WR
HQDEOH WKH LPSDFWV RI QHZ UXOH FXUYHV RQ WKH ELRORJLFDO DQG DTXDWLF FRPPXQLWLHV WR EH LGHQWLILHGñ
DQG WR SURYLGH DQ DGHTXDWH VRXUFH RI LQIRUPDWLRQ IRU IXWXUH UHYLHZVï

çï 7KH 2UGHU VKRXOG VWDWH WKDWñ ZLWKLQ WKH UXOH FXUYH RSHUDWLQJ EDQGVñ UHJXODWLRQ RSHUDWLRQV DUH WR
EH VROHO\ DW WKH GLVFUHWLRQ RI WKH GDP RZQHUV LQ DFFRUGDQFH ZLWK EDVLQ FRQGLWLRQVï 7KH IOH[LELOLW\
LQWHQGHG WR EH RIIHUHG E\ WKHVH EDQGV IRU UHVSRQGLQJ WR FXUUHQW EDVLQ FRQGLWLRQV DQG ORFDO QHHGV
VKRXOG QRW EH FRQVWUDLQHG E\ DQ\ DGGLWLRQDO UXOHVï

7KH %RDUG KDV VHW DVLGH D WKUHH PRQWK SHULRG õWR -XO\ êíñ ìäääô IRU VWDNHKROGHU DQG SXEOLF UHYLHZ
RI WKH GUDIW ILQDO UHSRUWï &RPPHQWV DQG IHHGEDFN ZLOO EH WDNHQ LQWR FRQVLGHUDWLRQñ DORQJ ZLWK RWKHU
LQIRUPDWLRQ WKDW EHFRPHV DYDLODEOHñ ZKHQ WKH %RDUG ILQDOL]HV WKLV UHSRUWï



Date LRC URC EDL
Jan 01 339.70 340.00 338.95
Apr 01 338.95 339.70
Apr 15 338.95
Jun 01 340.95
Jun 07 340.70
Jun 30 338.95
Jul 01 340.15
Sep 01 340.45 340.65
Sep 30 340.15
Oct 01 340.45 340.65 338.95

Date LRC URC EDL
Jan 01 337.20 337.45 336.90
Apr 01 336.70 337.00 336.70
Apr 21 336.70
Jun 01 337.30 337.60
Jun 30 336.70
Jul 01 337.50 337.75 337.20
Sep 30
Oct 24 337.50 337.20
Nov 01 337.75
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ìï ,1752'8&7,21 ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ì

ëï %$&.*5281' ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ë
ëïì %DVLQ 'HVFULSWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ë
ëïë 5HJXODWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ê
ëïê 5HYLHZ RI WKH ìäæí 2UGHU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï é
ëïé 3ODQ RI 6WXG\ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ç
ëïè 6WDWXV 5HSRUW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï æ
ëïç 'UDIW )LQDO 5HSRUW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï æ

êï 5$,1<ð1$0$.$1 678',(6 ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï å
êïì +\GURORJLF 0RGHOOLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï å

êïìïì 6LPXODWLRQ RI 5HJXODWHG /DNH /HYHOV DQG 2XWIORZV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï å
êïìïë 6LPXODWLRQ RI 1DWXUDO /DNH /HYHOV DQG 2XWIORZV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìä

êïë ,QIORZ )RUHFDVWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ëí
êïëïì $VVHVVLQJ )RUHFDVW 9LDELOLW\ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ëí
êïëïë 0RGHO 2SHUDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ëì
êïëïê 0RGHO 5HVXOWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ëì
êïëïé 2YHUDOO 2EVHUYDWLRQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ëë
êïëïè &RQFOXVLRQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ëë

êïê )ORRG 5LVN $VVHVVPHQW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ëê
êïêïì (OHYDWLRQî'LVFKDUJH )UHTXHQFLHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ëê
êïêïë (OHYDWLRQ 'XUDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ëé
êïêïê 5HVXOWV DQG 2EVHUYDWLRQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ëé

êïé 2WKHU +\GURORJLF ,VVXHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ëé
êïéïì /DNH 0DQDJHPHQW $OWHUQDWLYHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ëè
êïéïë 0LQLPXP 2XWIORZ &ULWHULD ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ëè
êïéïê ,PSDFWV RI %HDU DQG *ROG 3RUWDJH 2YHUIORZV RQ /RZ 1DPDNDQ /HYHOV ï ï ëç
êïéïé %DODQFLQJ RI :DWHU %HWZHHQ /DNHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ëæ

êïè )LVKHULHV 5HYLHZ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ëæ
êïèïì ,QLWLDO )LVKHULHV (YDOXDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ëæ
êïèïë 6XSSOHPHQWDO )LVKHULHV (YDOXDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ëä

êïç (QYLURQPHQWDO 'DWD 6XPPDU\ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï êí
êïçïì ,QLWLDO (QYLURQPHQWDO )LQGLQJV DQG &RQFOXVLRQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï êí
êïçïë 5HðHYDOXDWLRQ RI WKH ,QLWLDO (QYLURQPHQWDO )LQGLQJV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï êë

êïæ (FRQRPLFî6RFLDOî5HFUHDWLRQDO )DFWRUV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï êé
êïæïì 6RFLRHFRQRPLF 3URILOH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï êé
êïæïë +\GURSRZHU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï êè
êïæïê )ORRG 'DPDJHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï êç
êïæïé 5HFUHDWLRQð7RXULVP ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï êç
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êïæïè 5HFUHDWLRQð1DYLJDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï êå
êïæïç :DWHU 6XSSO\ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï êå
êïæïæ &RPPHUFLDO )LVKLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï êä
êïæïå (URVLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éí
êïæïä 1DWLYH $PHULFDQ 7UDQVSRUWDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éí
êïæïìí :LOG 5LFH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éì

êïå &RPPHQWV 5HFHLYHG DQG %RDUG 5HVSRQVH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éì
êïåïì ,QIORZ )RUHFDVWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éì
êïåïë 6WDWXV 5HSRUW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éé

éï '2:1675($0 ,03$&7 678',(6 ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï èê
éïì 5DLQ\ 5LYHU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï èê

éïìïì 6LPXODWLRQ RI 5DLQ\ 5LYHU /HYHOV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï èê
éïìïë &RPPHQWV 5HFHLYHG ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï èè
éïìïê %RDUG 5HVSRQVH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çí

éïë /DNH RI WKH :RRGV î :LQQLSHJ 5LYHU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çë
éïëïì ([FHUSWV IURP WKH /DNH RI WKH :RRGV &RQWURO %RDUG 0RGHOOLQJ 5HSRUW ï ï çê
éïëïë &RPPHQWV 5HFHLYHG ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çæ
éïëïê 3RVLWLRQ RI WKH /DNH RI WKH :RRGV &RQWURO %RDUG ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï æì

èï &21&/86,216 $1' 5(&200(1'$7,216 ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï æë

çï 3529,6,21 2) &200(176 ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï æå

%,%/,2*5$3+< ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï æä

$33(1',; ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï åì
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ìï ,1752'8&7,21

)ROORZLQJ LWV $SULO ìääè VHPLðDQQXDO PHHWLQJñ WKH ,QWHUQDWLRQDO -RLQW &RPPLVVLRQ õ,-&ô UHTXHVWHG
WKDW LWV ,QWHUQDWLRQDO 5DLQ\ /DNH %RDUG RI &RQWURO õ,5/%&ô SUHSDUH D SODQ RI VWXG\ WR UHYLHZ LWV
ìäæí 6XSSOHPHQWDU\ 2UGHU IRU WKH UHJXODWLRQ RI 5DLQ\ /DNH DQG WKH 1DPDNDQ &KDLQ RI /DNHVï 7KLV
UHTXHVW IROORZHG FRQFHUQV H[SUHVVHG E\ VHYHUDO RUJDQL]DWLRQV ZLWKLQ WKH EDVLQ WKDW WKH FXUUHQW UXOH
FXUYHV GLG QRW IXOO\ UHIOHFW FHUWDLQ EHQHILWV VXFK DV ILVKHULHV DQG QDYLJDWLRQ WKDW FRXOG EH EHWWHU
DFKLHYHG E\ D FKDQJH WR WKH UXOH FXUYHVï 7KLV FRQFHUQ FXOPLQDWHG LQ D VSHFLILF SURSRVDO IRU QHZ UXOH
FXUYHVñ VXEPLWWHG WR WKH &RPPLVVLRQ E\ WKH 5DLQ\ /DNH DQG 1DPDNDQ 5HVHUYRLU :DWHU /HYHO
,QWHUQDWLRQDO 6WHHULQJ &RPPLWWHH õ6&ô LQ LWV ¦)LQDO 5HSRUW DQG 5HFRPPHQGDWLRQV§ñ GDWHG
1RYHPEHUñ ìääêï $Q RSSRVLQJ YLHZSRLQW ZKLFK VXSSRUWHG WKH UHWHQWLRQ RI WKH H[LVWLQJ ìäæí UXOH
FXUYHV ZDV VXEPLWWHG WR WKH &RPPLVVLRQ E\ %RLVH &DVFDGH &RUSRUDWLRQ LQ D VWDWHPHQW GDWHG
)HEUXDU\ ìíñ ìääéï $W WKH ,-& VHPLðDQQXDO PHHWLQJV LQ WKH VSULQJ DQG IDOO RI ìääéñ WKH %RDUG PDGH
SUHVHQWDWLRQV WR WKH &RPPLVVLRQ VXPPDUL]LQJ WKH LVVXHV DQG UHFRPPHQGHG WKDW WKH 2UGHU EH
UHYLHZHGï $V D ILUVW VWHS WKH &RPPLVVLRQ KHOG D SXEOLF KHDULQJ RQ 1RYHPEHU ìíñ ìääé LQ
,QWHUQDWLRQDO )DOOVñ 0LQQHVRWD WR VHHN SXEOLF YLHZV RQ WKH DGHTXDF\ RI LWV H[LVWLQJ RUGHUï

7KH %RDUG WKHQ SUHSDUHG D GUDIW 3ODQ RI 6WXG\ ZKLFK ZDV UHOHDVHG RQ $XJXVW äñ ìääè DORQJ ZLWK DQ
LQYLWDWLRQ WR DOO LQWHUHVWHG SDUWLHV WR SURYLGH FRPPHQWV RQ WKH GUDIW SODQ E\ 6HSWHPEHU êíñ ìääèï 2Q
WKH EDVLV RI WKRVH UHVSRQVHV WKH GUDIW 3ODQ RI 6WXG\ ZDV PRGLILHG DQG D UHYLVHG 3ODQ RI 6WXG\
SUHSDUHG GDWHG 1RYHPEHU ëëñ ìääèï )ROORZLQJ WKH &RPPLVVLRQ©V UHVSRQVH WR WKH %RDUGñ D ILQDO 3ODQ
RI 6WXG\ ZDV SUHSDUHG GDWHG )HEUXDU\ ìñ ìääç DQG GLVWULEXWHG WR WKH SXEOLF DQG VWDNHKROGHUVï 7KH
3ODQ ZDV GHYHORSHG EDVHG RQ WKH UHFRJQLWLRQ WKDW VHYHUDO ZDWHU UHVRXUFH PDQDJHPHQW MXULVGLFWLRQV
H[LVW LQ WKH EDVLQ DUHD DIIHFWHGï 7KH %RDUG ZDV GLUHFWO\ UHVSRQVLEOH IRU VWXGLHV DQG DFWLYLWLHV RQ
5DLQ\ DQG 1DPDNDQ ODNHVñ IRU SURYLGLQJ WKH GHWDLOV RI WKH DOWHUHG RXWIORZ UHJLPH WR GRZQVWUHDP
DJHQFLHVñ DQG IRU WDNLQJ LQWR DFFRXQW WKH LPSDFWV IXUWKHU GRZQVWUHDP LQ LWV UHFRPPHQGDWLRQVï
5HVSRQVLELOLW\ IRU FRQGXFW RI D UHYLHZ RI WKH DQWLFLSDWHG GRZQVWUHDP LPSDFWV UHVWHG ODUJHO\ ZLWK WKH
UHVRXUFH PDQDJHPHQW DJHQFLHV IRU WKH 5DLQ\ 5LYHUñ DQG ZLWK WKH /DNH RI WKH :RRGV &RQWURO %RDUG
õ/:&%ô ZLWK UHVSHFW WR WKH /DNH RI WKH :RRGV DQG WKH :LQQLSHJ 5LYHUï 7KH ,5/%& LQLWLDWHG
VWXGLHV DVVRFLDWHG ZLWK FRPSOHWLRQ RI WKH NH\ VWXG\ DUHDV ZKLFK KDG EHHQ GHWDLOHG LQ WKH 3ODQ RI
6WXG\ñ DQG VRXJKW WKH LQSXW RI RWKHU DJHQFLHV DQG JURXSV ZLWK DQ LQWHUHVW LQ WKH LPSDFWV IXUWKHU
GRZQVWUHDPï

7KH 3ODQ RI 6WXG\ FDOOHG IRU D 6WDWXV 5HSRUW WR EH VXEPLWWHG WR WKH &RPPLVVLRQ DW WKH SRLQW WKDW WKH
UHVXOWV RI WKH K\GURORJLF PRGHOOLQJ DQG LQIORZ IRUHFDVWLQJ HIIRUWVñ DQG WKH VXPPDULHV RI H[LVWLQJ GDWD
DQG LQIRUPDWLRQñ ZHUH FRPSOHWHGï ,Q YLHZ RI WKH IDFW WKDW FHUWDLQ RI WKH WHFKQLFDO UHSRUWV
FRPPLVVLRQHG E\ WKH %RDUG FRQWDLQHG SUHOLPLQDU\ FRQFOXVLRQV DQG UHFRPPHQGDWLRQVñ LW ZDV DOVR
SRVVLEOH IRU WKH %RDUG WR LQFOXGH VRPH SUHOLPLQDU\ ILQGLQJV LQ WKH 6WDWXV 5HSRUWï 7KH 6WDWXV 5HSRUW
ZDV VXEPLWWHG WR WKH ,-& RQ 0DUFK êñ ìääåï 7KH 5HSRUW ZDV DOVR SURYLGHG WR VWDNHKROGHUV DW WKH
%RDUG©V DQQXDO SXEOLF PHHWLQJ KHOG LQ ,QWHUQDWLRQDO )DOOVñ 0LQQHVRWD RQ 0DUFK ìíñ ìääå DQG WR WKH
GRZQVWUHDP DJHQFLHVï 7KHVH DJHQFLHV ZHUH DOVR SURYLGHG ZLWK WKH GHWDLOHG PRGHO UHVXOWV RI 5DLQ\
/DNH RXWIORZV IRU WKH UXOH FXUYH RSWLRQV WHVWHG VR WKDW WKH\ FRXOG EHJLQ WKHLU ZRUNï 6LPLODU GDWD ZDV
PDGH DYDLODEOH WR WKRVH 5DLQ\ð1DPDNDQ JURXSV ZKR KDG SUHYLRXVO\ FRQGXFWHG WKHLU RZQ VWXGLHVñ
WR DOORZ WKHP WR UHðDVVHVV WKH LPSDFWV IURP WKHLU RZQ SHUVSHFWLYHVï 7KH 6WDWXV 5HSRUW DQG VXSSRUWLQJ
WHFKQLFDO UHSRUWV ZHUH DOVR PDGH DFFHVVLEOH WR RWKHUV XSRQ UHTXHVWï

)ROORZLQJ WKH UHOHDVH RI WKH 6WDWXV 5HSRUWñ WKH %RDUG FRQWLQXHG ZLWK WHFKQLFDO VWXGLHV VXFK DV WKH
FRPSOHWLRQ RI WKH HFRQRPLFðVRFLDOðUHFUHDWLRQDO VHFWRU HYDOXDWLRQñ GHWHUPLQDWLRQ RI IORRG GDPDJHV
DQG FRPSXWDWLRQ RI 5DLQ\ 5LYHU OHYHOV XQGHU WKH UXOH FXUYH DOWHUQDWLYHV EHLQJ FRQVLGHUHGï 7KH
,5/%& DOVR VSHFLILFDOO\ VRXJKW WKH UHVSRQVH RI WKH UHVRXUFH PDQDJHPHQW DJHQFLHV WR WKH 6WDWXV
5HSRUWñ DQG DVNHG WKDW SRVVLEOH LPSDFWV RQ WKH ILVKHULHV DQG DTXDWLF HQYLURQPHQW RI WKH 5DLQ\ 5LYHU
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EH HYDOXDWHGï ,Q DGGLWLRQ WKH %RDUG VRXJKW IXUWKHU LQSXW IURP WKH ,QWHUQDWLRQDO 5DLQ\ 5LYHU :DWHU
3ROOXWLRQ %RDUG RQ SRVVLEOH FKDQJHV WR WKH PLQLPXP IORZ UHOHDVHV IURP 5DLQ\ /DNHï 7KH ,5/%&ñ
LQ 2FWREHU RI ìääåñ DOVR IROORZHG XS RQ LWV SUHYLRXV UHTXHVWV WR GRZQVWUHDP FRPPXQLWLHV IRU WKHLU
FRQFHUQV DQG YLHZV UHODWHG WR WKH UXOH FXUYH DOWHUQDWLYHV HYDOXDWHG LQ WKH 6WDWXV 5HSRUWï $W WKH
UHTXHVW RI WKH ,-& VSHFLDO PHDVXUHV ZHUH WDNHQ WR LQIRUP WKH )LUVW 1DWLRQV LQ WKH EDVLQ RI WKH ILQGLQJV
RI WKH 6WDWXV 5HSRUW DQG WR REWDLQ IHHGEDFN RQ WKH UXOH FXUYH DOWHUQDWLYHVï

6LJQLILFDQW IHHGEDFN ZDV UHFHLYHG E\ WKH %RDUG IURP VWDNHKROGHU JURXSV DQG WKH SXEOLF RQ WKH
SUHOLPLQDU\ ILQGLQJV DQG IDFWRUV IRU FRQVLGHUDWLRQ FRQWDLQHG LQ WKH 6WDWXV 5HSRUWï 7KH %RDUG DOVR
UHFHLYHG WKH UHVXOWV RI PRGHOOLQJ RI WKH FKDQJHV WR ZDWHU OHYHOV RQ WKH /DNH RI WKH :RRGV DQG WKH
:LQQLSHJ 5LYHU FRQGXFWHG E\ WKH /:&%ñ SOXV WKHLU DQDO\VLV RI LPSDFWVï

7KLV GUDIW ILQDO UHSRUW LQFOXGHV PXFK RI WKH FRQWHQWV RI WKH 6WDWXV 5HSRUWñ SOXV D VXPPDU\ RI ZRUN
FDUULHG RXW VLQFH WKH UHOHDVH RI WKH 6WDWXV 5HSRUWñ D VXPPDU\ RI FRPPHQWV UHFHLYHG IURP
VWDNHKROGHUVñ DQG WKH %RDUG©V FRQFOXVLRQV DQG UHFRPPHQGDWLRQVñ ZLWK VXSSRUWLQJ UDWLRQDOHï 7KH
FRQFOXVLRQV DQG UHFRPPHQGDWLRQV FRQWDLQHG LQ WKLV UHSRUW ZHUH SUHVHQWHG WR WKH &RPPLVVLRQHUV RI
WKH ,QWHUQDWLRQDO -RLQW &RPPLVVLRQ LQ :DVKLQJWRQñ '& RQ $SULO ìêñ ìäääñ DQG WR WKH SXEOLF DW ODUJH
DW WKH ,5/%&©V DQQXDO SXEOLF PHHWLQJ LQ )RUW )UDQFHVñ 21 RQ $SULO ëåñ ìäääï 7KH UHSRUW LV EHLQJ
GLVWULEXWHG WR NH\ VWDNHKROGHUVñ DQG LV DYDLODEOH XSRQ UHTXHVW WR LQWHUHVWHG PHPEHUV RI WKH SXEOLFñ
VWDUWLQJ $SULO ëåñ ìäääï 6XSSRUWLQJ PDWHULDOV DQG GRFXPHQWV ZLOO EH DFFHVVLEOH XSRQ UHTXHVWï

3XEOLF FRPPHQW RQ WKH VWXG\ DQG WKH UHSRUW LV ZHOFRPHGï 7R IDFLOLWDWH WKLVñ WKH ,QWHUQDWLRQDO -RLQW
&RPPLVVLRQ ZLOO KROG D 3XEOLF +HDULQJ LQ WKH 5DLQ\ð1DPDNDQ EDVLQ LQ HDUO\ -XO\ñ ìäääï ,Q DGGLWLRQñ
WKH &RPPLVVLRQ DQG WKH %RDUG ZLOO DFFHSW ZULWWHQ FRPPHQWV XQWLO -XO\ êíñ ìäääï

ëï %$&.*5281'

ëïì %DVLQ 'HVFULSWLRQ

/RFDWLRQ DQG 3K\VLRJUDSKLF &KDUDFWHULVWLFV

7KH 5DLQ\ 5LYHU EDVLQ VWUDGGOHV WKH 0LQQHVRWDð2QWDULR ERXQGDU\ DQG HQFRPSDVVHV DQ DUHD ERXQGHG
RQ WKH HDVW E\ WKH /DNH 6XSHULRU GUDLQDJH V\VWHPñ RQ WKH VRXWK E\ WKH 8SSHU 0LVVLVVLSSL 5LYHU
GUDLQDJH DUHDñ DQG RQ WKH ZHVW E\ WKH 5HG 5LYHU EDVLQï 7KH 5DLQ\ 5LYHU UXQV ZHVW DQG QRUWK LQWR
/DNH RI WKH :RRGV DQG HYHQWXDOO\ GLVFKDUJHV WR +XGVRQ %D\ WKURXJK WKH :LQQLSHJ 5LYHU DQG
1HOVRQ 5LYHU V\VWHPVï 7KH SRUWLRQ RI WKH EDVLQ DERYH WKH RXWOHW RI 5DLQ\ /DNH KDV D WRWDO GUDLQDJH
DUHD RI êåñçíí VTXDUH NLORPHWUHV õìéñäíí VTXDUH PLOHVôñ RI ZKLFK éë SHUFHQW LV LQ WKH 8QLWHG 6WDWHV
ZLWK WKH UHPDLQGHU EHLQJ LQ &DQDGDï 5DLQ\ /DNH KDV D VXUIDFH DUHD RI DSSUR[LPDWHO\ åäé VTXDUH
NLORPHWUHV õêéé VTXDUH PLOHVô ZKLOH WKH 1DPDNDQ FKDLQ RI ODNHVñ ZKLFK GLVFKDUJHV LQWR 5DLQ\ /DNHñ
LV FRPSULVHG RI ILYH ODNHV õ1DPDNDQñ .DEHWRJDPDñ &UDQHñ 6DQG 3RLQW DQG /LWWOH 9HUPLOOLRQô ZLWK
D FRPELQHG VXUIDFH DUHD RI ëæí VTXDUH NLORPHWUHV õìíé VTXDUH PLOHVôï

7KH WRSRJUDSK\ RI WKH 5DLQ\ 5LYHU EDVLQ LV WKH UHVXOW RI JODFLDO DFWLRQï *HQHUDOO\ WKH WULEXWDULHV WR
WKH 5DLQ\ 5LYHU LQFOXGH VWUHDPV LQWHUðFRQQHFWLQJ QXPHURXV ODNHVñ DQG IORZ LV LQ ZHOO GHILQHG
FKDQQHOV ZLWKRXW FRQVSLFXRXV IORRGSODLQVï 7KH HDVWHUQ KHDGZDWHUV RI WKH EDVLQ DUH DERXW ìä
NLORPHWUHV õìë PLOHVô IURP /DNH 6XSHULRU DW DQ HOHYDWLRQ RI èèí PHWUHV õìåíí IHHWôï 7KH WRWDO IDOO
WKURXJK WKH FKDLQ RI ERXQGDU\ ODNHV IURP 1RUWK /DNH DW WKH KHDGZDWHUV RI WKH 5DLQ\ /DNH EDVLQ WR
5DLQ\ /DNH LV ìêç PHWUHV õééë IHHWô LQ D GLVWDQFH RI DSSUR[LPDWHO\ ëçí NLORPHWUHV õìçí PLOHVôï 7KH
VRLO FRYHU RYHU WKH XQGHUO\LQJ URFN IRUPDWLRQ LV VR PHDJUH DQG LQWHUVSHUVHG ZLWK VR PDQ\ ERXOGHUV
DQG URFN RXWFURSV WKDW WKH EDVLQ LV JHQHUDOO\ XQVXLWHG IRU DJULFXOWXUDO SXUSRVHV RWKHU WKDQ IRUHVWU\ï
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7KH 5DLQ\ /DNH ZDWHUVKHG LV LQ WKH 6XSHULRU 8SODQG JHRORJLFDO SURYLQFHï 7KH DUHD ZDV VXEMHFW WR
YLROHQW YROFDQLF DFWLYLW\ GXULQJ DQ DQFLHQW HUDñ DQG FRQWDLQV KHDYLO\ ZRRGHG LJQHRXV URFN WHUUDLQ
SDUWLDOO\ FRYHUHG E\ QXPHURXV ODNHV DQG VWUHDPVï

&OLPDWH

7KH FOLPDWH RI WKH 5DLQ\ 5LYHU EDVLQ LV W\SLILHG E\ ORQJñ VHYHUH ZLQWHUV DQG VKRUWñ KRW VXPPHUVï
6QRZ FRYHU XVXDOO\ EHJLQV WR DFFXPXODWH LQ 1RYHPEHU DQG LV SUHVHQW LQWR $SULOï /DNHV W\SLFDOO\
IUHH]H XS LQ HDUO\ 'HFHPEHU DQG EUHDN XS QHDU WKH HQG RI $SULOï 0HDQ DQQXDO SUHFLSLWDWLRQ LV çåí
PLOOLPHWUHV õëæ LQFKHVô RI ZKLFK êí SHUFHQW IDOOV DV VQRZï (YDSRWUDQVSLUDWLRQ LV éäí PLOOLPHWUHV õìä
LQFKHVôñ RU æë SHUFHQW RI WKH PHDQ DQQXDO SUHFLSLWDWLRQï 'HFHPEHU WKURXJK 0DUFK DUH W\SLFDOO\ WKH
GULHVW PRQWKV LQ WHUPV RI SUHFLSLWDWLRQñ ZKLOH -XQHñ -XO\ DQG $XJXVW DUH WKH ZHWWHVWï 'XH WR D
FRPELQDWLRQ RI VQRZPHOW DQG UDLQIDOO WKH LQIORZ RI WKH VWUHDPV WR WKH ODNHV LV W\SLFDOO\ WKH KLJKHVW
LQ 0D\ DQG -XQHï +RZHYHU KHDY\ UDLQV DW DQ\ WLPH GXULQJ WKH UDLQ\ VHDVRQ FDQ FDXVH VLJQLILFDQW
UXQRII DQG FRQVHTXHQW IORRGLQJï

+\GUDXOLF :RUNV

7KH RXWOHW RI 5DLQ\ /DNH KDV EHHQ FRQWUROOHG VLQFH ìäíä E\ DQ LQWHUQDWLRQDO GDP H[WHQGLQJ EHWZHHQ
)RUW )UDQFHVñ 2QWDULRñ DQG ,QWHUQDWLRQDO )DOOVñ 0LQQHVRWDï 7KH GDP LV ORFDWHG DW WKH VLWH RI WKH
IRUPHU .RRFKLFKLQJ )DOOVï 7KH GDP LV RI VWRQHðPDVRQU\ FRQVWUXFWLRQ DQG LV 8ðVKDSHGñ ZLWK WKH DSH[
IDFLQJ XSVWUHDPï 7HQ JDWHðFRQWUROOHG DUFKHG VOXLFHZD\V DUH RQ WKH &DQDGLDQ VLGH ZKLOH WKH
$PHULFDQ VLGH LV GHVLJQHG DV DQ XQFRQWUROOHG VSLOOZD\ VHFWLRQï $Q DGGLWLRQDO è JDWHðFRQWUROOHG
VOXLFHZD\V GLVFKDUJH LQWR D QHYHUðXVHG QDYLJDWLRQDO FDQDO RQ WKH &DQDGLDQ VLGHï 7ZR SRZHUKRXVHV
H[LVW DW WKH VLWHñ RQH RQ HDFK VLGH RI WKH GDPñ LQ &DQDGD DQG WKH 8QLWHG 6WDWHV UHVSHFWLYHO\ï

7KH RXWIORZ IURP 1DPDNDQ /DNHñ ORFDWHG DW .HWWOH )DOOVñ KDV EHHQ FRQWUROOHG E\ WZR VPDOO GDPV
VLQFH ìäìéï 2QHñ HQWLUHO\ ORFDWHG LQ &DQDGD õDW WKH IRUPHU 6TXLUUHO )DOOVôñ LV NQRZQ DV WKH &DQDGLDQ
'DPï 7KH RWKHU GDP VWUDGGOHV WKH LQWHUQDWLRQDO ERXQGDU\ DQG LV NQRZQ DV WKH ,QWHUQDWLRQDO 'DPï
1R SRZHU LV JHQHUDWHG DW WKH VLWHV DQG DFFHVV LV OLPLWHG WR ERDW RU DLUFUDIW RQO\ï %RWK VWUXFWXUHV
FRQVLVW RI è VWRSðORJ FRQWUROOHG VOXLFHVï 2QH RI WKH VOXLFHV LQ HDFK VWUXFWXUH ZDV FRQVWUXFWHG DV D
ILVKZD\ñ EXW QHLWKHU KDV EHHQ XVHG DV VXFKï

,Q DGGLWLRQ WR WKH VWUXFWXUHV GHVFULEHG DERYH WKHUH DUH WZR QDWXUDO RYHUIORZV IURP 1DPDNDQ /DNHï
7KHVH RYHUIORZVñ DW *ROG 3RUWDJH DQG %HDU 3RUWDJHñ DUH VLJQLILFDQW EHFDXVH WKH\ E\SDVV WKH
UHJXODWRU\ GDPV DW .HWWOH )DOOVï *ROG 3RUWDJH KDV EHFRPH WKH PRUH VLJQLILFDQW RI WKH WZR RYHUIORZV
GXH WR HQODUJHPHQW E\ ORFDO UHVLGHQWV LQ WKH PLGðìäèí©V DQG E\ QDWXUDO HURVLRQï

ëïë 5HJXODWLRQ

7KH 5DLQ\ /DNH EDVLQ OLHV ZLWKLQ WKH &DQDGDð8QLWHG 6WDWHV ERXQGDU\ ZDWHUV DQG LV WKHUHIRUH VXEMHFW
WR WKH %RXQGDU\ :DWHUV 7UHDW\ RI ìäíä UDWLILHG E\ WKH WZR FRXQWULHVï 7KH EDVLQ KDV ORQJ EHHQ RI
LQWHUHVW WR WKH WZR JRYHUQPHQWVñ ZKLFK LVVXHG D 5DLQ\ /DNH 5HIHUHQFH LQ ìäëè UHTXHVWLQJ WKH ,-&
WR PDNH UHFRPPHQGDWLRQV DV WR WKH UHJXODWLRQ RI 5DLQ\ /DNH DQG RWKHU ERXQGDU\ ZDWHUVï 7KH ILQDO
UHSRUW RQ WKLV UHIHUHQFH ZDV VXEPLWWHG E\ WKH ,-& WR JRYHUQPHQWV LQ 0D\ ìäêé DQG ZDV UDWLILHG E\
&DQDGD DQG WKH 8QLWHG 6WDWHV LQ 2FWREHU ìäéíï 7KH ìäéí &RQYHQWLRQ GLG QRW GHILQH DQ\ VSHFLILFV
IRU WKH UHJXODWLRQñ EXW DVVLJQHG WKH ,-& WKH SRZHU WR GHWHUPLQH ZKHQ HPHUJHQF\ FRQGLWLRQV H[LVW LQ
WKH 5DLQ\ /DNH EDVLQ DQG WR DGRSW FRQWURO PHDVXUHV DV QHFHVVDU\ï 7KH &RPPLVVLRQ WKHQ FUHDWHG WKH
,QWHUQDWLRQDO 5DLQ\ /DNH %RDUG RI &RQWURO LQ ìäéì DQG GLUHFWHG LW WR H[DPLQH DQG UHSRUW RQ WKH LVVXH
RI HPHUJHQF\ FRQGLWLRQVï
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7KH ,QWHUQDWLRQDO 5DLQ\ /DNH %RDUG RI &RQWURO WKHQ LQLWLDWHG VWXGLHV WR IXOILO WKH &RPPLVVLRQ©V
REOLJDWLRQVñ ZKLFK WKH &RPPLVVLRQ LQWHJUDWHG LQWR LWV 2UGHU RI -XQH åñ ìäéäï 7KLV GHILQHG VLQJOH
UXOH FXUYHV IRU ERWK 5DLQ\ DQG 1DPDNDQ /DNHVñ DQ DSSURDFK WKDW VHHPHG D JRRG FRPSURPLVH
EHWZHHQ WKH GHVLUHV RI WKH ULSDULDQ LQWHUHVWV IRU XQLIRUP OHYHOV \HDUðURXQG DQG WKH GHVLUHV RI WKH
SRZHU LQWHUHVWV IRU IOXFWXDWLQJ OHYHOV WR REWDLQ RXWIORZV ZKHQ QHHGHG IRU SRZHU JHQHUDWLRQï ,Q
LVVXLQJ LWV 2UGHUñ WKH &RPPLVVLRQ LQWHUSUHWHG LWV SRZHUV DV EHLQJ DEOH WR DFW QRW RQO\ LQ WKH HYHQW
RI HPHUJHQF\ FRQGLWLRQVñ GHILQHG LQ WHUPV RI DEVROXWH OHYHOV RQ WKH /DNHVñ EXW DOVR WR SUHFOXGH WKH
RFFXUUHQFH RI VXFK FRQGLWLRQVï

([FHVVLYH VSULQJ UXQRII GXULQJ WKH \HDUV ìäèí DQG ìäèé FDXVHG ERWK 5DLQ\ DQG 1DPDNDQ /DNHV WR
H[FHHG WKHLU UHVSHFWLYH VXPPHU UXOH FXUYH HOHYDWLRQVï 1XPHURXV FRPSODLQWV ZHUH UHJLVWHUHG ZLWK
WKH &RPPLVVLRQ IURP UHFUHDWLRQDO LQWHUHVWV UHJDUGLQJ WKH DGYHUVH LPSDFWV RI KLJK ZDWHU OHYHOVï 7KH
&RPPLVVLRQ VXEVHTXHQWO\ LVVXHG D GLUHFWLYH LQ $SULO ìäèç UHTXHVWLQJ WKH %RDUG WR SUHSDUH D UHSRUW
FRYHULQJ WKH SRVVLELOLWLHV RI IRUPXODWLQJ DQG SXWWLQJ LQWR HIIHFW D UHYLVHG PHWKRG RI UHJXODWLRQï 1R
FKDQJH ZDV VXJJHVWHG WR WKH 5DLQ\ /DNH UXOH FXUYHï +RZHYHU D PD[LPXP UXOH FXUYH ZDV VXJJHVWHG
IRU 1DPDNDQ /DNH LQ FRQMXQFWLRQ ZLWK WKH H[LVWLQJ UXOH FXUYH WR SURYLGH JUHDWHU IOH[LELOLW\ RI
RSHUDWLRQï 7KH &RPPLVVLRQ DGRSWHG WKH FKDQJHV DQG LVVXHG D 6XSSOHPHQWDU\ 2UGHU GDWHG 2FWREHU
ìñ ìäèæ ZKLFK DPHQGHG WKH ìäéä 2UGHUï 7KH 6XSSOHPHQWDU\ 2UGHU ZDV WR EH LQ IRUFH XQWLO ìäçëñ
EXW ZDV WZLFH H[WHQGHG IRU ILYH \HDU SHULRGVï

%HFDXVH RI KLJK DQG ORZ ZDWHU FRQGLWLRQV RQ 5DLQ\ DQG 1DPDNDQ ODNHV IURP ìäèæ WKURXJK ìäçå WKH
UXOH FXUYH HOHYDWLRQV ZHUH YLRODWHG RQ PDQ\ RFFDVLRQVñ FXOPLQDWLQJ LQ WKH H[WUHPH KLJK OHYHOV GXULQJ
-XO\ ìäçåï ,Q $XJXVW ìäçå WKH &RPPLVVLRQ GLUHFWHG WKH %RDUG WR FRQVLGHU DQG UHSRUW RQ WKH
DGYLVDELOLW\ RI IXUWKHU UHJXODWRU\ PHDVXUHVï ([SHULHQFH KDG GHPRQVWUDWHG WKH GLIILFXOWLHV RI WU\LQJ
WR UHJXODWH 5DLQ\ DQG 1DPDNDQ /DNHV WR SUHFLVH HOHYDWLRQV RQ FHUWDLQ GDWHV XQGHU DOO FRQGLWLRQV RI
VXSSO\ï 7KH %RDUG HYDOXDWHG WKH PDWWHU DQG SUHVHQWHG LWV SURSRVDOV WR WKH &RPPLVVLRQ LQ -XQH RI
ìäçäï 2Q -XO\ ëäñ ìäæí WKH &RPPLVVLRQñ DIWHU UHFHLYLQJ LQSXW IURP WKH ,QWHUQDWLRQDO 5DLQ\ 5LYHU
3ROOXWLRQ $GYLVRU\ %RDUGñ LVVXHG D 6XSSOHPHQWDU\ 2UGHU DPHQGLQJ WKH SUHYLRXV 2UGHUVï 6RPH RI
WKH NH\ SURYLVLRQV RI WKH ìäæí 2UGHU ZHUHã D IRFXV RQñ LQVRIDU DV SRVVLEOHñ DQWLFLSDWLQJ KLJK DQG ORZ
IORZV LQ UHJXODWLQJ WKH ODNHV VR DV WR SUHYHQW WKH RFFXUUHQFH RI HPHUJHQF\ FRQGLWLRQVñ WKH DGGLWLRQ
RI D UXOH FXUYH EDQG RQ 5DLQ\ /DNHñ DQG WKH UHGXFWLRQ RI RXWIORZV ZKHQ ORZ ZDWHU HPHUJHQF\
FRQGLWLRQV RFFXUï 7KH UXOH FXUYHV RQ 1DPDNDQ /DNH ZHUH DOVR DPHQGHGñ DQG HOHYDWLRQV GHILQHG
XQGHU ZKLFK IXOO GLVFKDUJH FDSDFLW\ ZDV WR EH XWLOL]HG XQGHU KLJK ZDWHU FRQGLWLRQV RQ ERWK ODNHVï
6LQFH ìäæí D QXPEHU RI 6XSSOHPHQWDU\ 2UGHUV KDYH EHHQ LVVXHGñ SULPDULO\ WR DXWKRULVH PLQLPXP
IORZ GHYLDWLRQV GXULQJ ORZ IORZ SHULRGVï

ëïê 5HYLHZ RI WKH ìäæí 2UGHU

&DOOV IRU FKDQJH KDYH EHHQ RQJRLQJñ DQG LQFUHDVLQJñ YLUWXDOO\ VLQFH WKH 6XSSOHPHQWDU\ 2UGHU ZDV
LVVXHG LQ ìäæíï )RU H[DPSOHñ UHVRUW RSHUDWRUV H[SUHVVHG FRQFHUQ DERXW ORZ OHYHOV LQ WKH 1DPDNDQ
FKDLQ RI ODNHV LQ ìäæéðæè DQG KDYH FRQWLQXHG WR H[SUHVV FRQFHUQ RYHU ORZ VSULQJ DQG HDUO\ VXPPHU
OHYHOVï 7KH FUHDWLRQ RI 9R\DJHXUV 1DWLRQDO 3DUN LQ 0LQQHVRWD DOVR UHVXOWHG LQ D QXPEHU RI VWXGLHV
VWDUWLQJ LQ ìäåê RI DOWHUQDWH RSHUDWLQJ UHJLPHV WR EHQHILW SDUN LQWHUHVWVñ DQG WKH VWURQJHU LQWHUHVW LQ
JHQHUDO LQ SURWHFWLQJ WKH HFRORJLFDO YDOXHV RI WKH DUHDï $ QXPEHU RI ORFDO LQWHUHVW JURXSV VXFK DV WKH
UHVRUW RSHUDWRUV RQ &UDQH /DNH DQG WKH %RUGHU /DNHV $VVRFLDWLRQ KDYH FDOOHG IRU DYRLGDQFH RI
H[WUHPH ORZ ODNH OHYHOV DQG EHWWHU SURWHFWLRQ IURP KLJK ZDWHU HYHQWVï 1DWXUDO UHVRXUFH PDQDJHPHQW
DJHQFLHV LQ &DQDGD DQG WKH 8QLWHG 6WDWHVñ FRQFHUQHG ZLWK GHFOLQLQJ ILVKHULHV SRSXODWLRQVñ FDUULHG
RXW D QXPEHU RI VWXGLHV DQG FRQFOXGHG WKDW FKDQJHV WR WKH UXOH FXUYHV ZRXOG HQKDQFH WKH VSDZQLQJ
VXFFHVV RI GHVLUDEOH VSHFLHVï
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,Q ìääìñ DW WKH FRQFOXVLRQ RI WKH ILVKHULHV VWXGLHVñ D QXPEHU RI ORFDO LQWHUHVWV FUHDWHG WKH
,QWHUQDWLRQDO 6WHHULQJ &RPPLWWHH DV D YROXQWDU\ñ QLQHðPHPEHU JURXS RI SULYDWH FLWL]HQVñ JRYHUQPHQW
RIILFLDOV DQG D %RLVH &DVFDGH UHSUHVHQWDWLYHï 7KH 6WHHULQJ &RPPLWWHH FRPPLWWHG LWVHOI WR D
FRPSUHKHQVLYH SURFHVVñ LQYROYLQJ RSHQ GLDORJXH DQG DQDO\VLVñ IUHTXHQW DQG ZLGHðUDQJLQJ SXEOLF
FRQVXOWDWLRQñ DQG WKH H[SORUDWLRQ RI D EURDG VFRSH RI FRQFHUQV UHJDUGLQJ WKH XVH RI WKH 5DLQ\ð
1DPDNDQ ZDWHUVKHGï 7KH 6WHHULQJ &RPPLWWHH EHJDQ ZLWK FRQVLGHUDWLRQ RI WKH ,QWHUQDWLRQDO -RLQW
&RPPLVVLRQ ìäæí 2UGHU UXOH FXUYHV ZLWK D YLHZ WR UHFRPPHQGLQJ FKDQJHV WKDW ZRXOG VHHN D
EDODQFH DPRQJ D QXPEHU RI FRQFHUQVï 7KH 6WHHULQJ &RPPLWWHH DFWLYLWLHV ZHUH FDUULHG RXW LQ WKUHH
VWHSVã WR HVWDEOLVK JXLGHOLQHV ZLWKLQ ZKLFK DOWHUQDWLYHV ZRXOG EH FRQVLGHUHGñ WR LGHQWLI\ VHYHUDO
VLQJOH SXUSRVH UXOH FXUYHV WR PD[LPLVH EHQHILWV WR WKDW JURXS RI LQWHUHVWV DQG WR WKHQ GHYHORS D
FRPSURPLVH UXOH FXUYH IRU ERWK 5DLQ\ DQG 1DPDNDQ /DNHV WKDW FRQVLGHUHG WKH QHHGV RI DOO LQWHUHVWVï
7KH ZRUN RI WKH ,QWHUQDWLRQDO 6WHHULQJ &RPPLWWHH FXOPLQDWHG LQ D ¦)LQDO 5HSRUW DQG
5HFRPPHQGDWLRQV§ WKDW ZDV VXEPLWWHG WR WKH ,QWHUQDWLRQDO -RLQW &RPPLVVLRQ LQ 1RYHPEHU ìääêï

7KH ([HFXWLYH 6XPPDU\ RI WKH ,QWHUQDWLRQDO 6WHHULQJ &RPPLWWHH õ6&ô UHSRUW RI 1RYHPEHUñ ìääê
QRWHG WZR SULPDU\ UHFRPPHQGDWLRQVï 7KH ILUVW ZDV WKDW WKH ,-& VKRXOG PDNH PRGHVW FKDQJHV LQ WKH
H[LVWLQJ FXUYHVï 7KH VHFRQG ZDV WKDW WKH ,-& VKRXOG HQIRUFH WKH SURYLVLRQ RI LWV ìäæí 6XSSOHPHQWDO
2UGHU UHTXLULQJ WKH GDP RSHUDWRUV WR DQWLFLSDWH LQIORZV DQG PD[LPL]H WKH GLVFKDUJH FDSDELOLWLHV RI
WKH GDPV WR SUHYHQW HPHUJHQF\ ZDWHU OHYHOVï 7KH ERG\ RI WKH UHSRUW OLVWHG VL[ UHFRPPHQGDWLRQV
RYHUDOOñ DV VXPPDUL]HG EHORZã

& 7KDW VSHFLILF PRGLILFDWLRQV RI WKH H[LVWLQJ õìäæíô UXOH FXUYHV EH PDGHñ UHVXOWLQJ LQ HDUOLHU VSULQJ
UHILOOñ D GHFOLQH LQ OHYHOV RYHU WKH VXPPHUîIDOO SHULRG DQG OHVV ZLQWHU GUDZGRZQ RQ 1DPDNDQ
/DNHñ

& 7KDW LPSURYHPHQWV EH PDGH WR K\GURORJLF PRQLWRULQJ DQG PRGHOOLQJ RI WKH GUDLQDJH EDVLQñ WR
IDFLOLWDWH DQWLFLSDWLRQ RI KLJK DQG ORZ LQIORZ WR 5DLQ\ /DNH DQG 1DPDNDQ 5HVHUYRLU DQG WR
LPSURYH ZDWHU PDQDJHPHQWñ

& 7KDW WKH ,-& FRQGXFW D K\GURORJLF DQDO\VLV RI WKH 6WHHULQJ &RPPLWWHH UHFRPPHQGDWLRQVñ

& 7KDWñ XSRQ LPSOHPHQWDWLRQ RI WKH UHFRPPHQGHG UXOH FXUYH PRGLILFDWLRQVñ H[WHQVLYH PRQLWRULQJ
DQG UHVHDUFK EH FRQGXFWHG E\ WKH DSSURSULDWH DJHQFLHV WR GHWHUPLQH LI WKH UXOH FXUYH PRGLILFDWLRQV
DUH UHGXFLQJ WKH QHJDWLYH LPSDFWV RQ YDULRXV LQWHUHVWV RU XVHUV ZLWKRXW VHULRXVO\ FRQIOLFWLQJ ZLWK
RWKHU XVHVñ

& 7KDW WKH 0LQQHVRWD 'HSDUWPHQW RI 1DWXUDO 5HVRXUFHV õ0'15ô DQG WKH 2QWDULR 0LQLVWU\ RI
1DWXUDO 5HVRXUFHV õ2015ô WDNH VWHSV WR IDFLOLWDWH DSSURYDOV IRU VWUXFWXUDO FKDQJHV QHHGHG
EHFDXVH RI WKH DGRSWLRQ RI WKH SURSRVHG UXOH FXUYHVñ VXFK DV GUHGJLQJ DQG GRFN PRGLILFDWLRQV LI
UHTXLUHG WR PDLQWDLQ GRFN DFFHVV LQ ODWH VXPPHUï +RZHYHUñ WKH\ UHFRPPHQGHG DJDLQVW SK\VLFDO
DOWHUDWLRQ RI WKH /RRQ 5LYHU DW LWV RXWOHW RU DW ¦èç 5DSLGV§ñ

& 7KDW WKH OLDELOLW\ RI WKH GDP RSHUDWRUV IRU VKRUHOLQH SURSHUW\ GDPDJH VKRXOG QRW LQFUHDVH DV D
UHVXOW RI DGRSWLQJ WKH SURSRVHG UXOH FXUYHVñ SURYLGHG WKDW WKH GDPV DUH RSHUDWHG LQ DFFRUGDQFH
ZLWK ,-& DQG )(5& õ86 )HGHUDO (QHUJ\ 5HJXODWRU\ &RPPLVVLRQô

$ QXPEHU RI ORFDO DQG QDWLRQDO JURXSV DQG LQGLYLGXDOV H[SUHVVHG VXSSRUW IRU WKH ,QWHUQDWLRQDO
6WHHULQJ &RPPLWWHH SURSRVDOï &RQYHUVHO\ñ VRPH ORFDO SURSHUW\ RZQHUV FRQFHUQHG DERXW IORRGLQJñ
DQG ORFDO ERDWHUV DQG VDLORUV IHDULQJ D VKRUWHU QDYLJDWLRQ VHDVRQñ H[SUHVVHG FRQFHUQï %RLVH &DVFDGH
&RUSRUDWLRQñ WKH RSHUDWRU RI WKH ZRUNVñ FRPPLVVLRQHG LQGHSHQGHQW VWXGLHV RI WKH SURSRVDOV E\ $FUHV
,QWHUQDWLRQDO /LPLWHG ZKR SUHSDUHG D ¦5HSRUW RQ $QDO\VLV RI 3URSRVHG &KDQJHV WR 5XOH &XUYHV RI



,5/%& ð 'UDIW )LQDO 5HSRUW ð 5HYLHZ RI WKH ,-& 2UGHU IRU 5DLQ\ ÷ 1DPDNDQ /DNHV ð ìäääïíéïëå 3DJH ç

5DLQ\ DQG 1DPDNDQ /DNHV§ñ GDWHG 0DUFK ìääêï 7KH PDLQ LPSDFWV LGHQWLILHG ZHUH D GHFUHDVH RI
SRWHQWLDO K\GURHOHFWULF HQHUJ\ SURGXFWLRQ RI æ SHUFHQWñ D VLJQLILFDQW LQFUHDVH LQ WKH ULVN RI ODNH OHYHOV
H[FHHGLQJ WKH XSSHU HPHUJHQF\ IORRG OHYHOñ DQG D PRGHVW GHFOLQH LQ H[FHHGDQFH RI IORRG OHYHOV LQ
ODWH VXPPHUîIDOOï

$ IRUPDO ¦6WDWHPHQW LQ 5HVSRQVH RI %RLVH &DVFDGH &RUSRUDWLRQ DQG %RLVH &DVFDGH &DQDGD
/LPLWHG§ ZDV ILOHG ZLWK WKH ,-& RQ )HEUXDU\ ëìñ ìääéï 7KH 6WDWHPHQW LQGLFDWHG WKDW DFFRUGLQJ WR
WKH UHVSRQGHQW©V RZQ DQDO\VLVñ LI WKH FKDQJHV SURSRVHG E\ WKH 6WHHULQJ &RPPLWWHH ZHUH
LPSOHPHQWHGñ WKHUH ZRXOG EH D VLJQLILFDQW LQFUHDVH LQ WKH ULVN RI IORRGLQJ LQ WKH VSULQJ DQG HDUO\
VXPPHUñ DQ LQFUHDVH LQ GDPDJH WR SURSHUW\ DV D UHVXOW RI WKH IORRGLQJñ D VXEVWDQWLDO ORVV RI
K\GURHOHFWULF JHQHUDWLRQ DQG QR GHPRQVWUDWHG EHQHILWV WR ILVK RU ZLOGOLIHï 7KH FRQFOXVLRQV RI
ILVKHULHV H[SHUWV UHWDLQHG E\ WKH UHVSRQGHQWV ZHUH WKDW WKH ILVKHU\ LPSDFWV RI WKH UHFRPPHQGHG UXOH
FXUYH FKDQJH ZHUH VPDOOñ QRW QHFHVVDULO\ EHQHILFLDOñ DQG RI KLJK XQFHUWDLQW\ï :LOGOLIH H[SHUWV
UHWDLQHG E\ WKH UHVSRQGHQWV FRQFOXGHG WKDW WKHUH ZDV QR FUHGLEOH VFLHQWLILF HYLGHQFH WKDW WKH SUHVHQW
ZDWHU OHYHO UHJLPH LV GHWULPHQWDO WR ZLOGOLIH DQG DTXDWLF YHJHWDWLRQ RQ 5DLQ\ DQG 1DPDNDQ /DNHVï
7KH 6WDWHPHQW WKHQ FRQFOXGHG WKDW QR FKDQJH LQ WKH ìäæí UXOH FXUYHV IRU 5DLQ\ DQG 1DPDNDQ /DNHV
ZDV ZDUUDQWHGï

ëïé 3ODQ RI 6WXG\

7KH ,QWHUQDWLRQDO 5DLQ\ /DNH %RDUG RI &RQWUROñ LQ SUHVHQWDWLRQV WR WKH &RPPLVVLRQ LQ $SULO DQG
6HSWHPEHU ìääéñ UHFRPPHQGHG WKDW D UHYLHZ RI WKH 5DLQ\ DQG 1DPDNDQ /DNHV UXOH FXUYHV EH FDUULHG
RXWï $V D ILUVW VWHS WKH &RPPLVVLRQ KHOG D SXEOLF KHDULQJ RQ 1RYHPEHU ìíñ ìääé LQ ,QWHUQDWLRQDO
)DOOVñ 0LQQHVRWD WR VHHN SXEOLF YLHZV RQ WKH DGHTXDF\ RI WKH ìäæí 2UGHUï 6XEVHTXHQWO\ WKH
&RPPLVVLRQ DVNHG WKH %RDUG WR GHYHORS D GUDIW 3ODQ RI 6WXG\ï 7KLV GUDIW 3ODQ ZDV UHOHDVHG E\ WKH
%RDUG IRU SXEOLF FRPPHQW RQ $XJXVW äñ ìääèñ ZLWK ëåì FRSLHV GLVWULEXWHG WR NQRZQ VWDNHKROGHUV
DQG LQWHUHVWHG LQGLYLGXDOVï $ WRWDO RI ìæ ZULWWHQ UHVSRQVHV ZHUH UHFHLYHGñ RI ZKLFK ìë SURYLGHG
FRPPHQWV RQ WKH GUDIW SODQ DQG WKH RWKHUV H[SUHVVHG RSLQLRQV RQ WKH LVVXHV RU DVNHG TXHVWLRQVï
%DVHG RQ WKH UHVSRQVHV UHFHLYHG WKH %RDUG VXEPLWWHG D UHYLVHG 3ODQ RI 6WXG\ WR WKH &RPPLVVLRQ RQ
1RYHPEHU ëëñ ìääèï )ROORZLQJ WKH &RPPLVVLRQ©V UHVSRQVH WR WKH %RDUGñ D ILQDOL]HG 3ODQ RI 6WXG\
GDWHG )HEUXDU\ ìñ ìääç ZDV LVVXHGï

6SHFLILFDOO\ñ WKH &RPPLVVLRQ KDG DVNHG WKH %RDUG WR SUHSDUH D 3ODQ RI 6WXG\ WR DVVHVV WKH H[LVWLQJ
GDWD DQG LQIRUPDWLRQ UHODWHG WR WKH SURSRVHG QHZ UXOH FXUYHVñ ZLWK WKH REMHFWLYH RI GHWHUPLQLQJ ZKDW
DFWLRQñ LI DQ\ñ WKH &RPPLVVLRQ VKRXOG WDNH UHJDUGLQJ WKH ìäæí 6XSSOHPHQWDU\ 2UGHUï *LYHQ WKH
H[WHQW RI ZRUN DOUHDG\ FRQGXFWHG E\ WKH ,QWHUQDWLRQDO 6WHHULQJ &RPPLWWHH DQG %RLVH &DVFDGH
&RUSRUDWLRQñ WKH &RPPLVVLRQ VRXJKW WR UHVWULFW WKH VWXG\ WR DQ DVVHVVPHQW RI WKH PHULWV RI WKH
SURSRVHG UXOH FXUYHV YHUVXV WKRVH RI WKH H[LVWLQJ UXOH FXUYHVñ UDWKHU WKDQ D IXOO HYDOXDWLRQ RI DOO
SRVVLEOH UHJXODWLRQ DOWHUQDWLYHVï 6LPLODUO\ WKH %RDUG SURSRVHG OLPLWLQJ WKH VWXG\ WR DQ HYDOXDWLRQñ
WR WKH H[WHQW SRVVLEOHñ EDVHG RQ D UHYLHZ DQG DQDO\VLV RI LQIRUPDWLRQ DOUHDG\ DYDLODEOH LQ QXPHURXV
VSHFLILF VWXGLHV FDUULHG RXW LQ WKH EDVLQï +RZHYHUñ LQ FHUWDLQ DUHDV VXFK DV WKH ILVKHU\ñ WKH
LQIRUPDWLRQ DYDLODEOH ZDV QRW XQDQLPRXV DV WR WKH SRWHQWLDO EHQHILWV RI WKH SURSRVHG QHZ UXOH FXUYHV
DQG QHZñ LQGHSHQGHQW HYDOXDWLRQV RI H[LVWLQJ LQIRUPDWLRQ ZHUH GHHPHG QHFHVVDU\ï )XUWKHUñ VLQFH
WKH SURSRVHG UXOH FXUYHV SRWHQWLDOO\ ZRXOG LQFUHDVH WKH ULVN RI IORRGLQJñ WKHUH ZDV D QHFHVVLW\ WR
H[DPLQH WKDW DVSHFW YHU\ FDUHIXOO\ï ,Q DGGLWLRQñ WKH &RPPLVVLRQ DJUHHG WKDW FHUWDLQ RWKHU LVVXHV VXFK
DV WKH LPSDFW RI WKH WZR XQFRQWUROOHG RYHUIORZV IURP 1DPDNDQ /DNHñ DQG WKH DSSURSULDWHQHVV RI WKH
FXUUHQW PLQLPXP RXWIORZ UHTXLUHPHQWV IURP ERWK 5DLQ\ DQG 1DPDNDQ /DNHV VKRXOG EH UHYLHZHG
DW WKH VDPH WLPHï

7KH 3ODQ RI 6WXG\ GHILQHG D VWXG\ SURFHVVñ WKH LQYROYHPHQW RI WKH SXEOLF DQG RWKHU DJHQFLHVñ WKH
RUJDQL]DWLRQDO VWUXFWXUHñ UHVRXUFH UHTXLUHPHQWVñ D VWXG\ PHWKRGRORJ\ñ DQG D QXPEHU RI NH\ VWXG\
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DUHDV DORQJ ZLWK WKH HYDOXDWLRQ SURFHVV DQG WKH WDVNV WR EH FDUULHG RXWï 7KH NH\ VWXG\ DUHDV ZHUH
GHILQHG DV K\GURORJLF PRGHOOLQJñ LQIORZ IRUHFDVWLQJñ IORRG ULVN DVVHVVPHQWñ RWKHU K\GURORJLF LVVXHVñ
WKH ILVKHU\ DQG RWKHU HQYLURQPHQWDO UHVRXUFH IDFWRUVñ DQG HFRQRPLFîVRFLDOîUHFUHDWLRQDO IDFWRUVï $
VFKHGXOH RI DFWLYLWLHV RYHU D WZR \HDU SHULRG ZDV LQFOXGHGï 7KH EDVLF VWUXFWXUH RI WKH NH\ VWXG\ DUHDV
IRUPHG WKH IUDPHZRUN IRU 1HZVOHWWHUV SHULRGLFDOO\ LVVXHG E\ WKH %RDUG RQ VWXG\ SURJUHVVñ DQG DOVR
IRU WKH 6WDWXV 5HSRUW DQG WKLV UHSRUWï

ëïè 6WDWXV 5HSRUW

$IWHU WKH 3ODQ RI 6WXG\ ZDV DSSURYHGñ WKH %RDUG LQLWLDWHG FHUWDLQ DFWLYLWLHV DVVRFLDWHG ZLWK LWV
FRPSOHWLRQï 3ULRULW\ ZDV JLYHQ WR DQ LQGHSHQGHQW UHYLHZ RI WKH H[LVWLQJ LQIRUPDWLRQ RQ WKH ILVKHU\
RI 5DLQ\ DQG 1DPDNDQ /DNHVï $ VWDWHPHQW RI ZRUN ZDV GHYHORSHG DQG WZR VSHFLDOLVWVñ RQH IURP
WKH 8QLWHG 6WDWHV DQG RQH IURP &DQDGDñ ZHUH UHWDLQHG WR FDUU\ RXW WKLV WDVNï 7KH DSSURDFK DQG
VXPPDU\ RI WKH FRQFOXVLRQV UHDFKHG DUH GHVFULEHG LQ JUHDWHU GHWDLO LQ WKH VHFWLRQ RI WKH UHSRUW RQ
)LVKHULHV 5HYLHZï 7KH UHPDLQGHU RI WKH WDVNV ZHUH WKHQ DSSRUWLRQHG WR JRYHUQPHQW DJHQFLHV RU
VWXG\ FRRUGLQDWRUV DSSRLQWHG E\ WKH %RDUGï ,PPHGLDWH SULRULW\ ZDV JLYHQ WR WKH K\GURORJLF
PRGHOOLQJ DQG WKH HVWDEOLVKPHQW RI D PHFKDQLVP IRU VWDNHKROGHU LQSXW WR WKH LQIORZ IRUHFDVWLQJï
:RUN ZDV HVVHQWLDOO\ FRPSOHWHG LQ WKH K\GURORJLF PRGHOOLQJ DQG HQYLURQPHQWDO UHVRXUFH VWXG\
DUHDVñ LQFOXGLQJ ILVKHULHV DQG ZLOGOLIHñ DW WKH WLPH WKH 6WDWXV 5HSRUW RI 0DUFK êñ ìääå ZDV SUHSDUHGï
,Q DGGLWLRQ WKH PRGHOOLQJ IRU WKH LQIORZ IRUHFDVWLQJ ZDV FRPSOHWHGñ DQG XQGHU UHYLHZ E\ D
VWDNHKROGHU JURXS VHW XS E\ WKH %RDUG IRU WKDW SXUSRVH ZKHQ WKH 6WDWXV UHSRUW ZDV UHOHDVHGï

7KH 3ODQ RI 6WXG\ LQGLFDWHG WKDW WKH 6WDWXV 5HSRUW ZRXOG FRQWDLQ WKH UHVXOWV RI WKH K\GURORJLF
PRGHOOLQJ DQG LQIORZ IRUHFDVWLQJ HIIRUWVñ DQG VXPPDULHV RI DOO RI WKH H[LVWLQJ GDWD DQG LQIRUPDWLRQï
,Q YLHZ RI WKH IDFW WKDW FHUWDLQ RI WKH VWXGLHV FRPSOHWHG DW WKDW WLPH KDG JRQH EH\RQG WKH VXPPDU\
RI LQIRUPDWLRQ VWDJH DQG FRQFOXVLRQV KDG EHHQ UHDFKHGñ WKH %RDUG ZDV DEOH WR SURYLGH D QXPEHU RI
SUHOLPLQDU\ ILQGLQJV LQ WKH 6WDWXV 5HSRUWï

7KH 6WDWXV 5HSRUW ZDV GLVWULEXWHG WR WKH ,-&ñ VWDNHKROGHUV DQG WKH SXEOLF IRU UHYLHZ DQG FRPPHQWVï
7KH %RDUG DOVR SURYLGHG GHWDLOV RQ WKH K\GURORJLF PRGHOOLQJ WR GRZQVWUHDP QDWXUDO UHVRXUFH
DJHQFLHV DQG WR WKH /DNH RI WKH :RRGV &RQWURO %RDUGñ VR WKDW WKH\ FRXOG EHJLQ WKHLU UHYLHZ RI
LPSDFWV RQ WKH GRZQVWUHDP DUHDVï 5DLQ\ð1DPDNDQ JURXSVñ ZKR KDG SUHYLRXVO\ FRQGXFWHG WKHLU RZQ
VWXGLHVñ ZKHUH JLYHQ WKH VDPH GHWDLOV WR DOORZ WKHP WR UHðDVVHVV õLI QHFHVVDU\ô WKH LPSDFWV IURP WKHLU
RZQ SHUVSHFWLYHï

ëïç 'UDIW )LQDO 5HSRUW

)ROORZLQJ UHOHDVH RI WKH 6WDWXV 5HSRUWñ WKH %RDUG FRQWLQXHG ZLWK LWV DFWLYLWLHV LQFOXGLQJ FRPSOHWLRQ
RI WKH HFRQRPLFîVRFLDOîUHFUHDWLRQDO IDFWRUV VHFWRUDO VWXGLHVñ DQG DGGLWLRQDO FRPSXWDWLRQV WR GHILQH
WKH ZDWHU OHYHO FKDQJHV LQ WKH 5DLQ\ 5LYHU XQGHU WKH YDULRXV UXOH FXUYH DOWHUQDWLYHVï 7KH %RDUG DOVR
VROLFLWHG LQSXW IURP UHVRXUFH PDQDJHPHQW DJHQFLHV DQG WKH /DNH RI WKH :RRGV &RQWURO %RDUG RQ
WKH GRZQVWUHDP LPSDFWV RQ WKH 5DLQ\ 5LYHU DQG /DNH RI WKH :RRGVï $ FRQFHUWHG HIIRUW ZDV PDGH
WR GHWHUPLQH WKH YLHZV RI PXQLFLSDOLWLHV DQG RWKHU JURXSV GRZQVWUHDP RI 5DLQ\ /DNHñ DQG )LUVW
1DWLRQV ZLWKLQ WKH EDVLQï

7KLV 'UDIW )LQDO 5HSRUW LV HVVHQWLDOO\ DQ H[WHQVLRQ RI WKH 6WDWXV 5HSRUWï 6HFWLRQV ìñ ë DQG ê DUH
ODUJHO\ GUDZQ IURP WKH 6WDWXV 5HSRUWñ EXW DUH XSGDWHG ZLWK WKH VWXG\ UHVXOWV REWDLQHG VLQFH WKHQñ DQG
ZLWK WKH DGGLWLRQ RI SXEOLF DQG DJHQF\ FRPPHQWV RQ WKH 6WDWXV 5HSRUWï $ QHZ VHSDUDWH VHFWLRQ RI
WKH UHSRUWñ 'RZQVWUHDP ,PSDFW 6WXGLHVñ SURYLGHV D VXPPDU\ RI WKH SUHGLFWHG GRZQVWUHDP LPSDFWV
DQG WKH FRPPHQWV UHFHLYHG IURP UHVRXUFH DJHQFLHVñ WKH /DNH RI WKH :RRGV &RQWURO %RDUG DQG
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PXQLFLSDOLWLHV UHJDUGLQJ WKH GRZQVWUHDP DUHDVï 7KLV DGGLWLRQDO LQIRUPDWLRQ REWDLQHG E\ WKH %RDUGñ
SOXV WKH RULJLQDO VWXGLHVñ SURYLGHV WKH EDVLV IRU WKH %RDUG©V GUDIW FRQFOXVLRQV DQG UHFRPPHQGDWLRQVï

7KH %RDUG EHOLHYHV WKDW LWV GUDIW ILQDO UHSRUW DGGUHVVHV WKH FRQFHUQV UDLVHG LQ WKH 3ODQ RI 6WXG\ DQG
IXOILOOV WKH %RDUG©V REOLJDWLRQV DV GHILQHGï ,Q JHQHUDO WKH %RDUG IHHOV WKDW WKH LQIRUPDWLRQ EDVHñ ZKLOH
QRW FRPSOHWHñ SURYLGHV DQ DGHTXDWH EDVLV IRU LWV UHFRPPHQGDWLRQV DQG FRQFOXVLRQVï 7KH LQIRUPDWLRQ
EDVH IRU WKH ILVKHU\ DQG DTXDWLF HQYLURQPHQW VHFWRUV LV PRUH FRPSOHWH IRU 5DLQ\ DQG 1DPDNDQ ODNHV
WKDQ IRU WKH 5DLQ\ 5LYHUï 7KH WHFKQLFDO UHSRUWV ZKLFK KDYH EHHQ SUHSDUHG XQGHU WKH DXVSLFHV RI WKH
VWXG\ñ DV OLVWHG DW WKH HQG RI WKH UHSRUWñ DUH DYDLODEOH XSRQ UHTXHVWï

êï 5$,1<ð1$0$.$1 678',(6

7KLV VHFWLRQ RI WKH UHSRUW GHVFULEHV WKH YDULRXV DVVHVVPHQWV FDUULHG RXW WR GHWHUPLQH WKH HIIHFW RI UXOH
FXUYH FKDQJH RQ 5DLQ\ DQG 1DPDNDQ ODNHV GLUHFWO\ï $V GHVFULEHG SUHYLRXVO\ñ WKH 3ODQ RI 6WXG\
FDOOHG IRU WKH ,5/%& WR EH UHVSRQVLEOH IRU WKLV SRUWLRQ RI WKH VWXG\ ZRUNñ ZKLOH ZRUN UHJDUGLQJ
GRZQVWUHDP LPSDFWV ZDV OHIW WR EH FRQGXFWHG E\ RWKHU DJHQFLHVï &RQVHTXHQWO\ñ DOO ZRUN GHVFULEHG
KHUHLQ ZDV FRQGXFWHG HLWKHU E\ VWDII RI WKH JRYHUQPHQW DJHQFLHV VXSSRUWLQJ WKH %RDUGñ RU E\
LQGHSHQGHQW FRQVXOWDQWV KLUHG E\ WKH %RDUGï 6XEðVHFWLRQV ì WKURXJK æ GHVFULEH WKH VWXGLHV
WKHPVHOYHVñ ZKLOH VXEðVHFWLRQ å DGGUHVVHV FRPPHQWV UHFHLYHG E\ WKH %RDUG RQ WKLV ZRUNï

êïì +\GURORJLF 0RGHOOLQJ

7KLV VHFWLRQ VXPPDUL]HV WKH FRPSXWHUðEDVHG PRGHOOLQJ FRQGXFWHG WR GHWHUPLQH WKH ODNH OHYHOV DQG
RXWIORZV OLNHO\ WR UHVXOW IRU 5DLQ\ DQG 1DPDNDQ ODNHV XQGHU GLIIHUHQW RSHUDWLQJ UXOHV DQG SK\VLFDO
RXWOHW FRQGLWLRQVï 7KHUH DUH WZR SDUWVã 3DUW êïìïì GHDOV ZLWK UHVXOWV RI WKH ¦5(*86(§ PRGHOñ ZKLFK
FRPSDUHV ODNH RSHUDWLRQV XQGHU WKH H[LVWLQJ DQG SURSRVHG UXOH FXUYHVñ DQG 3DUW êïìïë GHDOV ZLWK WKH
WLPLQJ RI WKH VSULQJ UHILOO XQGHU QDWXUDO õQRW UHJXODWHGô FRQGLWLRQVï

êïìïì 6LPXODWLRQ RI 5HJXODWHG /DNH /HYHOV DQG 2XWIORZV

7KH ¦5(*86(§ FRPSXWHU PRGHOñ GHYHORSHG E\ (QYLURQPHQW &DQDGD DQG XVHG SUHYLRXVO\ LQ RWKHU
,-& WUDQVERXQGDU\ EDVLQ VWXGLHVñ ZDV XVHG WR VLPXODWH WKH UHJXODWLRQ RI 5DLQ\ DQG 1DPDNDQ ODNHVï
7KH PRGHO GHWHUPLQHV WKH OHYHOV DQG RXWIORZV WKDW DUH OLNHO\ WR UHVXOW IURP DQ\ JLYHQ PRGH RI
UHVHUYRLU RSHUDWLRQñ ZKLFK LQ WXUQ FDQ EH XVHG WR FRPSDUH DQG DVVHVV WKH EHQHILWV DQG GLVEHQHILWV
DVVRFLDWHG ZLWK WKH YDULRXV PRGHV RI RSHUDWLRQ WHVWHGï ,QLWLDOO\ñ WKH PRGHO ZDV XVHG WR WHVW WKH
H[LVWLQJ ìäæí ,QWHUQDWLRQDO -RLQW &RPPLVVLRQ õ,-&ô UXOH FXUYHV YHUVXV WKRVH SURSRVHG E\ WKH 5DLQ\ð
1DPDNDQ :DWHU /HYHO ,QWHUQDWLRQDO 6WHHULQJ &RPPLWWHH õ6&ôï 6XEVHTXHQWO\ñ WKH PRGHO ZDV XVHG
WR WHVW VHYHUDO YDULDQWV RI WKHVH WZR VHWV RI UXOH FXUYHVï $ GHVFULSWLRQ RI WKH LQLWLDO WHVWV õ,-& YVï 6&ô
LV JLYHQ LQ VXEðVHFWLRQ êïìïìïëâ D GHVFULSWLRQ RI WKH WHVWLQJ RI VHYHUDO DOWHUQDWH UXOH FXUYH VHWV LV JLYHQ
LQ VXEðVHFWLRQ êïìïìïêï ,Q DGGLWLRQñ VSHFLDO DWWHQWLRQ ZDV JLYHQ WR ìäèí DV WKH IORRG RI UHFRUG LQ WKH
EDVLQâ WKLV LV DGGUHVVHG LQ VXEðVHFWLRQ êïìïìïéï

êïìïìïì 0RGHO 2SHUDWLRQ

7KH 5DLQ\ð1DPDNDQ ¦5(*86(§ PRGHO EDODQFHV WKH ZDWHU DYDLODEOH LQ WKH V\VWHP EHWZHHQ
1DPDNDQ DQG 5DLQ\ ODNHV DQG WKHLU UHVSHFWLYH RXWIORZ FKDQQHOV DW D JLYHQ SRLQW LQ WLPHñ DFFRUGLQJ
WR D VHW RI ¦UXOHV§ ZKLFK KDYH EHHQ GHYHORSHG E\ WKH PRGHOOHUVï 7KH ¦UXOHV§ DUH SURYLGHG WR WKH
PRGHO E\ GHILQLQJ OHYHO ]RQHV IRU WKH ODNHV DQG IORZ ]RQHV IRU WKH RXWIORZ FKDQQHOVï 7KH VNHWFK
VKRZV WKH OHYHO DQG IORZ ]RQHV GHILQHG IRU 1DPDNDQ DQG 5DLQ\ ODNHVï 7KHVH ]RQHV DUH FRðRUGLQDWHG
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WR SURYLGH WKH EDODQFH EHWZHHQ ODNH OHYHO DQG RXWIORZï 7KH PRGHO©V ]RQH GHILQLWLRQV DQG RSHUDWLQJ
UXOHV ZHUH GHYHORSHG IURP D FRPELQDWLRQ RIã
& WKH H[LVWLQJ ,-& UXOH FXUYHV DQG SURSRVHG 6& UXOH FXUYHV
& SK\VLFDO FRQVWUDLQWV
& UHYLHZ RI KLVWRULF RSHUDWLRQ
& PRGHO FDOLEUDWLRQ

'DLO\ QHW LQIORZV ZHUH GHYHORSHG IRU D êäð\HDU SHULRG õìäèåðìääçô IURP WKH KLVWRULFDO UHFRUG DQG
XVHG IRU WKH YDULRXV PRGHO UXQVï 7KH PRGHO KDV SHUIHFW NQRZOHGJH RI SDVW LQIORZV DQG FDQ ûVHHû WKH
DFWXDO LQIORZ WZR GD\V LQ DGYDQFHï $W HDFK VROXWLRQ VWHS WKH PRGHO FRPSXWHV WKH OHYHOV DQG
RXWIORZV IRU WKH QH[W WZR GD\V XVLQJ WKH GDLO\ LQIORZV DQG WKH RSHUDWLQJ FULWHULDï 7KH PRGHO WKHQ
PRYHV IRUZDUG RQH GD\ DQG UHSHDWVï

1DPDNDQ /DNH

1DPDNDQ /DNH RSHUDWLRQ LV GHILQHG LQ WKH PRGHO VR WKDW RXWIORZ ZLOO EH EHWZHHQ èí DQG êíí FXELF
PHWUHV SHU VHFRQG õP îVô ZKHQ WKH VROXWLRQ ODNH OHYHO LV ZLWKLQ WKH SUHIHUUHG OHYHO ]RQHï :DWHUê

DYDLODEOH LQ WKH V\VWHP LV GLVWULEXWHG WR WKH RWKHU VWRUDJH DQG IORZ ]RQHV LQ D KLHUDUFKLFDO PDQQHUï
,Q VXUSOXV ZDWHU VLWXDWLRQVñ ZKHQ WKH ODNH OHYHO UHDFKHV WKH WRS RI WKH SUHIHUUHG ]RQHñ H[WUD ZDWHU ZLOO
EHJLQ WR EH VSLOOHGñ XS WR D PD[LPXP GLVFKDUJH RI éíí PÖîV RU WKH SK\VLFDO PD[LPXP GHWHUPLQHG
IURP WKH VWDJHðGLVFKDUJH FXUYHñ ZKLFKHYHU LV ORZHUï 2QFH RXWIORZ UHDFKHV éíí P îVñ H[WUD ZDWHU ZLOOê

EH VWRUHG LQ WKH ODNH õLQ WKH XSSHU EXIIHU ]RQHô XQWLO LW UHDFKHV WKH XSSHU UXOH FXUYHï $W WKH XSSHU UXOH
FXUYHñ RXWIORZ ZLOO EH LQFUHDVHG DV QHFHVVDU\ XS WR WKH PD[LPXP SK\VLFDOO\ SRVVLEOHï 0RUH ZDWHU
ZLOO EH VWRUHG LQ WKH ODNH DERYH WKH XSSHU UXOH FXUYH RQO\ LI WKH RXWIORZ LV DW WKH PD[LPXP SK\VLFDOO\
SRVVLEOH DQG WKLV LV H[FHHGHG E\ WKH LQIORZï

,I D ORZ LQIORZ FRQGLWLRQ LV HQFRXQWHUHGñ WKH RXWIORZ ZLOO EH UHGXFHG WR ëåïê P îV DW .HWWOH )DOOV õWKHê

,-& PLQLPXP RXWIORZô WR SUHYHQW WKH ODNH IURP GHFOLQLQJ WKURXJK WKH ORZHU EXIIHU ]RQHï $Q
H[FHSWLRQ WR WKLV UXOH FDQ RFFXU ZKHQ H[WUD ZDWHU LV QHHGHG LQ 5DLQ\ /DNH WR NHHS LW DERYH LWV ORZHU
UXOH FXUYH DQG DGGLWLRQDO UHOHDVHV ZLOO QRW FDXVH 1DPDNDQ WR GURS EHORZ LWV ORZHU UXOH FXUYHï 2QFH
WKH ODNH OHYHO LV DW WKH ORZHU UXOH FXUYHñ WKH .HWWOH )DOOV RXWIORZ LV IL[HG DW WKH PLQLPXP RI ëåïê
P îVï 1RWH WKDW XQFRQWUROOHG RYHUIORZ DW *ROG DQG %HDU 3RUWDJH PD\ FDXVH WRWDO RXWIORZ IURPê

1DPDNDQ WR EH KLJKHU WKDQ WKH ,-& PLQLPXP ZKLFK LV GHILQHG IRU .HWWOH )DOOV DORQHï 2QFH RXWIORZ
IURP .HWWOH )DOOV LV VHW WR WKH PLQLPXP RI ëåïê P îVñ WKH ODNH OHYHO ZLOO FRQWLQXH WR GHFOLQH LI WKH QHWê

LQIORZ LV EHORZ WKH WRWDO GLVFKDUJH IURP WKH ODNHï )RU 1DPDNDQ /DNHñ WKHUH LV QR VSHFLDO IORZ
GHILQLWLRQ IRU WKH GURXJKW ]RQHï
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5DLQ\ /DNH

7KH PRGHOOLQJ RI 5DLQ\ /DNH LV GHILQHG VR WKDW RXWIORZ LQ WKH SUHIHUUHG OHYHO ]RQH ZLOO EH EHWZHHQ
ëæè DQG éíí P îVï $V IRU 1DPDNDQ /DNHñ WKH DYDLODEOH ZDWHU LV GLVWULEXWHG LQ D KLHUDUFKLFDO IDVKLRQê

ZKHQ WKHUH LV HLWKHU WRR PXFK RU WRR OLWWOH ZDWHU IRU WKH VROXWLRQ WR EH LQ WKH SUHIHUUHG OHYHO DQG IORZ
]RQHVï )RU VXUSOXV ZDWHU VLWXDWLRQVñ RXWIORZ LV LQFUHDVHG WR DV PXFK DV èíí P îV EHIRUH WKH ODNH OHYHOê

ULVHV LQWR WKH XSSHU EXIIHU ]RQHï 7KH RXWIORZ LV WKHQ KHOG DW WKH èíí P îV FDS XQWLO WKH OHYHO LQ WKHê

ODNH ULVHV WR WKH XSSHU UXOH FXUYHï $W WKDW SRLQWñ DGGLWLRQDO ZDWHU LV KDQGOHG E\ LQFUHDVLQJ RXWIORZ
WR PDWFK LQIORZ DQG SUHYHQW WKH ODNH IURP H[FHHGLQJ WKH XSSHU UXOH FXUYHñ RU LW LV VHW WR WKH
PD[LPXP SK\VLFDOO\ SRVVLEOH õGHILQHG E\ D OHYHO YHUVXV PD[LPXP GLVFKDUJH FXUYHôñ ZKLFKHYHU LV
ORZHUï 2I FRXUVHñ RQFH RXWIORZ LV DW PD[LPXP õZKLFK LQFUHDVHV ZLWK ODNH OHYHOôñ WKH OHYHO ZLOO
FRQWLQXH WR ULVH LI LQIORZ H[FHHGV WKH RXWIORZï

8QGHU D GU\ VFHQDULRñ RXWIORZ LV UHGXFHG WR ìèí P îV EHIRUH WKH ODNH OHYHO LV DOORZHG LQWR WKH ORZHUê

EXIIHU ]RQHï 2XWIORZ LV QRW UHGXFHG IXUWKHU XQWLO WKH OHYHO GHFOLQHV WR WKH ORZHU UXOH FXUYHñ DW ZKLFK
SRLQW LW LV VHW WR WKH ,-& PLQLPXP RI ìíê P îV LQ WKH VXPPHU RU äêïé P îV IRU WKH UHPDLQGHU RI WKHê ê

\HDUï ,Iñ GXH WR YHU\ ORZ LQIORZñ WKH ODNH OHYHO FRQWLQXHV WR GHFOLQH EHORZ WKH ORZHU UXOH FXUYH DQG
WKURXJK WKH GURXJKW ]RQH WR LWV ORZHU OLPLWñ WKH RXWIORZ LV UHGXFHG IXUWKHU WR åè P îVïê

'XULQJ WKH ZLQWHU GUDZGRZQ SHULRGñ ZDWHU DYDLODELOLW\ LV W\SLFDOO\ LQVXIILFLHQW WR NHHS WKH ODNH LQ
WKH SUHIHUUHG ]RQHï $V D UHVXOWñ LW LV TXLWH FRPPRQ IRU WKH ODNH WR GHFOLQH DORQJ WKH WRS RI WKH ORZHU
EXIIHU ]RQHï %\ LQFUHDVLQJ RU GHFUHDVLQJ WKH ORZHU EXIIHU ]RQHñ WKH SUHGRPLQDQW GUDZGRZQ
WUDMHFWRU\ RI ZDWHU OHYHOV LV HDVLO\ PRYHG XS RU GRZQï

êïìïìïë ,QLWLDO 7HVWV &RPSDULQJ ([LVWLQJ ,-& DQG 3URSRVHG 6& 5XOH &XUYHV

$ WRWDO RI ëé SDLUV õ,-& DQG 6&ô RI FRPSOHWH PRGHO ¦UXQV§ õD UXQ LV D GD\ E\ GD\ VLPXODWLRQ RI ODNH
UHJXODWLRQ IRU D VSHFLILHG SHULRG ZLWK VHW RSHUDWLQJ UXOHVô DQG PDQ\ SDUWLDO UXQV ZHUH GRQH WR WHVW
PRGHO SHUIRUPDQFH DQG VHOHFW DSSURSULDWH PRGHOOLQJ SDUDPHWHUVï $ ILQDO VHW RI å UXQ SDLUV ZHUH WKHQ
SUHSDUHG ZKLFK DUH EHOLHYHG WR SURYLGH D UHSUHVHQWDWLYH DQG XQELDVHG LQGLFDWLRQ RI WKH ODNH OHYHOV
DQG RXWIORZV WKDW DUH OLNHO\ WR UHVXOW IURP RSHUDWLRQV ZLWK HLWKHU WKH ,-& RU 6& UXOH FXUYHVï

7KH å UXQV FDQ EH EURNHQ LQWR ê JURXSV DV IROORZVã

& %DVH &DVH DQG 2SHUDWLQJ 3ROLF\ 9DULDQWV

5XQV )ì WKURXJK )è UHSUHVHQW D UDQJH RI RSHUDWLQJ SUDFWLFHV WKDW PLJKW EH IROORZHG E\ WKH GDP
RSHUDWRU ZLWKLQ WKH UXOH FXUYHVï :KLOH WKH\ DUH FHUWDLQO\ QRW H[KDXVWLYHñ WKH\ DUH LQWHQGHG WR
VKRZ KRZPXFK WKH UHVXOWV PLJKW YDU\ GHSHQGLQJ RQ ZKHWKHU WKH RSHUDWRU WHQGV WR PDLQWDLQ OHYHOV
KLJKHU RU ORZHU ZLWKLQ WKH UXOH FXUYH EDQGVñ DQG GHSHQGLQJ RQ WKH H[WHQW RI DQQXDO GUDZGRZQ DQG
UHILOO WDUJHWHG E\ WKH RSHUDWRUñ DJDLQ ZLWKLQ WKH IOH[LELOLW\ DIIRUGHG E\ WKH UXOH FXUYH EDQGVï 7KH
%DVH &DVHñ 5XQ )ìñ VWDUWV WR OLPLW SRZHU IORZV IURP 5DLQ\ /DNH ZKHQHYHU WKH OHYHO IDOOV EHORZ
WKH PLGðSRLQW ZLWKLQ WKH UXOH FXUYH EDQGñ DQG WKXV WKH OHYHO WHQGV WR PRVW RIWHQ WUDFN WKLV PLGð
SRLQWñ VXEMHFW WR RWKHU RSHUDWLRQDO FULWHULD DQG WKH PDJQLWXGH RI LQIORZVï

& 6HQVLWLYLW\ WR +LJKHUî/RZHU ,QIORZV RU WR ,QIORZ 'DWD (UURUV

,Q VSLWH RI EHVW HIIRUWV WR DVVHVV DQG FRUUHFW KLVWRULF GDWD UHFRUGV IRU WKH ODNHVñ D QXPEHU RI
XQFHUWDLQWLHV DQG VXVSHFWHG HUURUV UHPDLQï ,Q SDUWLFXODUñ WKHUH LV UHDVRQ WR EHOLHYH WKDW WKH 5DLQ\
DQG 1DPDNDQ RXWIORZVñ DQG WKHUHIRUH WKH FRPSXWHG LQIORZVñ PLJKW SHULRGLFDOO\ EH ERWK
RYHUHVWLPDWHG DQG XQGHUHVWLPDWHGï 7KH UDQJH IRU 1DPDNDQ LV OLNHO\ DW OHDVW òîð èøñ ZLWK D
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WHQGHQF\ WR RYHUHVWLPDWHï 7KH UDQJH IRU 5DLQ\ LV DW OHDVW òîð ìíøï ,Q DGGLWLRQñ GXH WR FOLPDWLF
FKDQJH RU RWKHU IDFWRUVñ LW LV UHSRUWHG WKDW FHUWDLQ DUHDV RI WKH FRQWLQHQW PD\ H[SHULHQFH LQFUHDVHV
RU GHFUHDVHV LQ ZDWHU VXSSO\ï 5XQV )ç DQG )æ ZHUH GRQH ZLWK WKH LQIORZV VLPSO\ LQFUHDVHG DQG
GHFUHDVHGñ UHVSHFWLYHO\ñ E\ ìíøñ DV D UHODWLYHO\ FUXGH PHDQV RI GHWHUPLQLQJ ZKHWKHU WKH UHVXOWV
ZLWK WKH WZR VHWV RI UXOH FXUYHVñ DQG WKXV WKH FRQFOXVLRQV GUDZQ IURP WKHPñ PLJKW EH VHQVLWLYH
WR VXFK FKDQJHV RU HUURUVï

& (IIHFW RI 5HGXFHG 0LQLPXP 2XWIORZ 5HTXLUHPHQW

7KH FXUUHQW ,-& PLQLPXP RXWIORZ UHTXLUHPHQW IRU 5DLQ\ /DNH ZDV EDVHG RQ PLOO HIIOXHQW GLOXWLRQ
UHTXLUHPHQWV DQG DHVWKHWLF YDOXHV ZKLFK PD\ QR ORQJHU EH UHOHYDQW GXH WR LPSURYHG WUHDWPHQW
SURFHVVHVï 7KH EDVLV RI WKH PLQLPXP IORZ UHTXLUHPHQW IRU 1DPDNDQ LV XQNQRZQ EXW PD\ EH
UHODWHG WR DHUDWLRQ QHHGV IRU ILVK VWRFNVñ RU IRU WKH ILVK VOXLFHV ZKLFK KDYH QRW EHHQ XVHG DV VXFK
IRU PDQ\ \HDUVï 5XQ )å ZDV GRQH WR DVVHVV ZKDW LPSURYHPHQWV LQ ORZ ODNH OHYHOV PLJKW EH
DFKLHYHG GXULQJ GURXJKW SHULRGV ZLWK HLWKHU VHW RI UXOH FXUYHV WKURXJK DGRSWLRQ RI UHGXFHG
PLQLPXP RXWIORZVï 5HGXFHG PLQLPXP RXWIORZV ZHUH VHOHFWHG IRU PRGHOOLQJ SXUSRVHV DV
IROORZVï ,Q ìäåå DQG ìääå WKH ,-& LVVXHG 6XSSOHPHQWDU\ 2UGHUV ZKLFK DXWKRUL]HG RXWIORZ
UHGXFWLRQV WR DV ORZ DV çêïæ P îVï õ7KLV IORZ YDOXH LV UHODWHG WR PLQLPXP GHSWK UHTXLUHPHQWV IRUê

WKH 7RZQVKLS RI (PR ZDWHU LQWDNH GRZQVWUHDP UDWKHU WKDQ WR DQ\ ZDWHU TXDOLW\ LVVXHVïô +RZHYHUñ
DFWXDO RXWIORZV LQ WKLV UDQJH KDYH RQO\ EHHQ UHDFKHG ZKHQ WKH ODNH OHYHO ZDV ZHOO EHORZ WKH ORZHU
UXOH FXUYHï ,W ZDV IHOW WKDW WKLV ZRXOG EH WRR ORZ DQ RXWIORZ WR EH LPSOHPHQWHG ULJKW DW WKH ORZHU
UXOH FXUYHï ,Q ERWK ìäåå DQG ìääåñ WKH ILUVW VWHS RXWIORZ UHGXFWLRQ RUGHUHG E\ WKH ,5/%& XQGHU
WKH UHVSHFWLYH 6XSSOHPHQWDU\ 2UGHUV ZDV WR åè P îVâ WKLV ZDV WKH YDOXH FKRVHQ DV WKH UHGXFHGê

PLQLPXP RXWIORZ IRU 5DLQ\ /DNH IRU 5XQ )åï 7KH UHGXFHG PLQLPXP RXWIORZ IRU 1DPDNDQ ZDV
FKRVHQ DUELWUDULO\ DV KDOI RI WKH H[LVWLQJ FULWHULDñ EXW LQ DGGLWLRQ ZDV DSSOLHG WR WKH WRWDO 1DPDNDQ
/DNH RXWIORZ UDWKHU WKDQ MXVW WKH .HWWOH )DOOV RXWIORZ DV LV QRZ WKH FDVHï õ2WKHU DJHQFLHV ZRXOG
KDYH WR EH FRQVXOWHG RQ WKH DSSURSULDWHQHVV RI WKHVH UHGXFHG OLPLWVïô

)ROORZLQJ LV D EULHI GHVFULSWLRQ RI WKH ILQDO å PRGHO UXQVï

0DLQ 7LWOH 5XOH &XUYH %XIIHU 0LQLPXP 2XWIORZ ,QIORZ
5XQ 1DPDNDQ 5DLQ\ 1DPDNDQ 5DLQ\ )DFWRU

%DVH &DVH DQG 2SHUDWLQJ 3ROLF\ 9DULDQWV
)ì %DVH &DVH ð èíø %XIIHU èíîåí èíîåí ëåïê .) ìíêîäêïéîåè ìïíí
)ë êíø %XIIHU êíîåí êíîåí ëåïê .) ìíêîäêïéîåè ìïíí
)ê åíø %XIIHU åíîìíí åíîìíí ëåïê .) ìíêîäêïéîåè ìïíí
)é 0D[LPXP 5HILOO %&ì %&ì ëåïê .) ìíêîäêïéîåè ìïíí
)è 0LQLPXP 5HILOO %&ë %&ë ëåïê .) ìíêîäêïéîåè ìïíí

6HQVLWLYLW\ WR +LJKHUî/RZHU ,QIORZV RU WR ,QIORZ 'DWD (UURUV
)ç ììíø ,QIORZ èíîåí èíîåí ëåïê .) ìíêîäêïéîåè ìïìí
)æ äíø ,QIORZ èíîåí èíîåí ëåïê .) ìíêîäêïéîåè íïäí

(IIHFW RI 5HGXFHG 0LQLPXP 2XWIORZ 5HTXLUHPHQW
)å 5HGXFHG 0LQLPXP 2XWIORZ èíîåí èíîåí ìèïí 1/ åè ìïíí
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7ZR êäð\HDU õìäèåðìääçô UXQV ZHUH GRQH IRU 5XQV )ì WKURXJK )åñ RQH XVLQJ WKH ,-& ìäæí UXOH
FXUYHV DQG RQH XVLQJ WKH 6& UXOH FXUYHVï

$Q HQWU\ RI ûèíîåíû LQ WKH WDEOH DERYH PHDQV WKDW WKH
EXIIHU ]RQHV ZHUH D IL[HG SHUFHQWDJH ZLGWK RI WKH UXOH
FXUYH EDQGï 6SHFLILFDOO\ñ DV VKRZQ E\ WKH VNHWFKñ WKH
ORZHU EXIIHU ]RQH ZDV WKH ORZHU èíø RI EDQG DQG WKH
XSSHU EXIIHU ]RQH EHJDQ DW åíø RI WKH UXOH FXUYH
EDQGñ RFFXS\LQJ WKH XSSHU ëíø RI WKH EDQGï 7KH UXOH
FXUYH EXIIHU %&ì LQ WKH WDEOH UHIHUV WR D EXIIHU
VFKHPH ZKHUH WKH ORZHU DQG XSSHU EXIIHU ]RQHV
YDULHG IURP íø DQG êíøñ UHVSHFWLYHO\ñ DW WKH HQG RI
ZLQWHUñ WR åíø DQG ìííø RI WKH UXOH FXUYH EDQG LQ
WKH VXPPHUñ WKHUHE\ GHILQLQJ D SUHIHUHQFH IRU D
PD[LPXP GUDZGRZQ DQG UHILOO õZLWKLQ WKH UXOH FXUYH
EDQGô HDFK \HDUï )RU HDFK ODNH DQG UXOH FXUYH VHWñ
%&ë YDULHG IURP åíîìíí DW WKH HQG RI ZLQWHU WR íîêí
LQ WKH VXPPHUñ WKHUHE\ GHILQLQJ D SUHIHUHQFH IRU D
PLQLPXP GUDZGRZQ DQG UHILOO HDFK \HDUï

$V VKRZQ LQ WKH WDEOHñ WKH PLQLPXP RXWIORZ ZDV WKH VDPH IRU DOO UXQV H[FHSW 5XQ )åï )RU 1DPDNDQ
/DNHñ 5XQV )ì WR )æ XVHG WKH FXUUHQW ,-& PLQLPXP RXWIORZ FRQVWUDLQW RI ëåïê P îV IURP .HWWOH )DOOVñê

GHQRWHG E\ ¦ëåïê .)§ï 5XQ )å ZDV XVHG WR WHVW D ORZHU PLQLPXP GLVFKDUJH RI ìè P îV WRWDOê

GLVFKDUJH IURP 1DPDNDQ /DNH õìèïí 1/ôï 5DLQ\ /DNH PLQLPXP GLVFKDUJH ZDV DOVR UHGXFHG IRU 5XQ
)åñ VR WKDW RXWIORZ ZRXOG EH UHGXFHG WR åè P îV ZKHQ WKH ODNH OHYHO GURSV WR WKH ORZHU UXOH FXUYHïê

õ$V QRWHG SUHYLRXVO\ñ ìíê DQG äêïé P îV DUH H[LVWLQJ ,-& PLQLPXPV IRU WKH VXPPHU DQG WKHê

UHPDLQGHU RI WKH \HDUñ UHVSHFWLYHO\ñ ZKLOH D PLQLPXP RI åè P îV ZDV FKRVHQ DV DQ DSSURSULDWHê

UHGXFHG PLQLPXP RXWIORZ IRU WKH SXUSRVH RI 5XQ )åïô

7KH ILQDO FROXPQ LQ WKH WDEOH VKRZV WKH PXOWLSOLHU DSSOLHG WR WKH LQIORZ K\GURORJ\ VHW WR WHVW WKH
PRGHO VHQVLWLYLW\ WR K\GURORJLF DQG K\GUDXOLF XQFHUWDLQWLHV DV GHVFULEHG HDUOLHUï

êïìïìïê 6XEVHTXHQW 7HVWV WR $VVHVV $OWHUQDWH 5XOH &XUYHV

%DVHG RQ WKH LQLWLDO UHVXOWVñ RQ TXHVWLRQV SRVHG E\ WKH ,-& &RPPLVVLRQHUV DW WKHLU 2FWREHU ìääæ
6HPLð$QQXDO 0HHWLQJñ DQG RQ WKH SRVLWLRQ WDNHQ E\ WKH %RUGHU /DNHV $VVRFLDWLRQñ WZR DGGLWLRQDO
êäð\HDU UXQV ZHUH PDGHï 7KHVH UXQV DUH GLUHFWO\ HTXLYDOHQW WR WKH SUHYLRXV EDVH FDVH UXQV õ)ìð,-&
DQG )ìð6&ô H[FHSW IRU DOWHUHG UXOH FXUYHVï 5XQ &ì LV VLPSO\ D FRPELQDWLRQ RI WKH SURSRVHG 6&
FXUYHV RQ 1DPDNDQ XVHG LQ FRQMXQFWLRQ ZLWK WKH H[LVWLQJ ìäæí ,-& FXUYHV RQ 5DLQ\ õWKH %RUGHU
/DNHV $VVRFLDWLRQ SURSRVDOôï 5XQ 0ì LV D PRGLILFDWLRQ RI &ìï 2Q 1DPDNDQñ WKH UXOH FXUYHV DUH
YHU\ VLPLODU WR WKH 6& FXUYHV EXW KDYH D ZLGHU õLQ WHUPV RI WLPHô ULVLQJ OLPE LQ WKH VSULQJï 2Q 5DLQ\ñ
WKH UXOH FXUYHV XVHG LQ 5XQ 0ì DUH WKH VDPH DV WKH ,-& FXUYHV IRU WKH $SULO WKURXJK -XQH UHILOO SHULRG
EXW WKHQ SURYLGH VXPPHU GUDZGRZQ VLPLODU WR WKH 6& FXUYHV EHIRUH EOHQGLQJ EDFN LQWR WKH ,-&
FXUYHV RYHU WKH ZLQWHUï 7KH DOWHUHG FXUYHV FDQ EH VHHQ RQ WKH DSSOLFDEOH UHVXOWV JUDSKVñ VXFK DV
*UDSK ìíï

,W LV LPSRUWDQW WR QRWH WKDW QR DWWHPSW KDV EHHQ PDGH WR UHILQH RU RSWLPL]H WKHVH DOWHUHG FXUYHVñ
ZKHUHDV ERWK WKH H[LVWLQJ ,-& UXOH FXUYHV DQG WKH SURSRVHG 6& UXOH FXUYHV DUH WKH UHVXOW RI ILQHð
WXQLQJ SURFHVVHVï )RU WKLV UHDVRQ LW ZDV QRW GHHPHG ZRUWKZKLOH GXULQJ WKH PDLQ PRGHOOLQJ VWDJH RI
WKH VWXG\ WR SHUIRUP D IXOO VHW RI UXQV HTXLYDOHQW WR )ì WKURXJK )å RI WKH LQLWLDO WHVWVñ EXW WR FRPSDUH
RQO\ WKH EDVH FDVHVï ,W ZDV DVVXPHG WKDWñ EDVHG RQ WKH DVVHVVPHQW RI WKH UHVXOWV DQG RQ IHHGEDFN
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IURP WKH SXEOLFñ UHYLVLRQV DQGîRU UHILQHPHQWV WR WKHVH UXOH FXUYH DOWHUQDWLYHV PLJKW EH SURSRVHGñ
ZKLFK ZRXOG OHDG WR IXUWKHU PRGHOOLQJ DQG WKH RSSRUWXQLW\ WR GR D IXOO VHW RI UXQV RQ WKH UHYLVHG
FXUYHV DW WKDW WLPHï +RZHYHUñ QR UHYLVLRQV WR WKHVH DOWHUQDWLYHV ZHUH SURSRVHGï )XUWKHUñ LW LV
EHOLHYHG WKDW WKH FRQFOXVLRQV UHDFKHG IURP WKH RSHUDWLQJ SROLF\ YDULDQW DQG VHQVLWLYLW\ UXQV ZLWK WKH
,-& DQG 6& UXOH FXUYHV ZRXOG EH OLWWOH FKDQJHG ZLWK WKH DOWHUQDWLYH FXUYHVï

êïìïìïé ìäèí )ORRG (YHQW DQG )ORRG 5DQNLQJ

7KH SHULRG RI KLVWRULF LQIORZV õìäèåðìääçô XVHG IRU PRGHOOLQJ GRHV QRW LQFOXGH WKH ODUJHVW IORRG õLQ
WHUPV RI ZDWHU YROXPHô UHFRUGHG LQ WKH EDVLQñ ZKLFK RFFXUUHG LQ ìäèíï 7KH PRGHOOLQJ SHULRG
FRPPHQFHG ZLWK ìäèå VLQFH GDLO\ RXWIORZ GDWD õDQG WKXV LQIORZ GDWDô LV JHQHUDOO\ QRW DYDLODEOH IRU
1DPDNDQ /DNH SULRU WR ìäèåñ DQG WKH QHDUO\ êí \HDUV RI GDWD VLQFH WKHQ ZDV GHHPHG WR EH RI
VXIILFLHQW GXUDWLRQ IRU PRVW SXUSRVHVï +RZHYHUñ VR WKDW WKH YDULRXV UXOH FXUYHV VHWV FRXOG EH WHVWHG
ZLWK ìäèí LQIORZVñ VOXLFH VHWWLQJ UHFRUGV ZHUH ORFDWHG IRU 1DPDNDQ /DNH IRU ìäèí DQG GDLO\ LQIORZ
GDWD ZDV JHQHUDWHGï 2QH \HDU 5(*86( UXQV HTXLYDOHQW WR )ìð,-&ñ )ìð6&ñ &ì DQG 0ì ZHUH GRQH
IRU ìäèíñ XVLQJ WKH DFWXDO 'HFHPEHU êìñ ìäéä ZDWHU OHYHO DV WKH VWDUWLQJ SRLQW IRU ERWK ODNHVï ,Q
DGGLWLRQñ VRPH DQDO\VLV ZDV GRQH WR UDQN \HDUV RQ WKH EDVLV RI VSULQJ LQIORZ YROXPH DQG WR FRPSDUH
SHDN OHYHOV UHVXOWLQJ IURP WKH GLIIHUHQW VHWV RI UXOH FXUYHVï

êïìïìïè 0RGHO 5HVXOWV

0RGHO UHVXOWV DUH VXPPDUL]HG RQ D QXPEHU RI WDEOHV DQG JUDSKV LQ WKH $SSHQGL[ñ DV QRWHG EHORZã

7DEOH ì ð VXPPDUL]HV NH\ OHYHO DQG IORZ SDUDPHWHUV IRU 1DPDNDQ /DNH IRU WKH VLPXODWHG SHULRG
ìäèåðìääç IRU 5XQV )ìð)åñ &ì DQG 0ìñ SOXV VRPH SDUDPHWHUV IRU WKH VDPH SHULRG
XQGHU DFWXDO KLVWRULF UHJXODWLRQ DQG XQGHU VLPXODWHG QDWXUDO õXQUHJXODWHGô FRQGLWLRQV
õVHH VHFWLRQ êïìïëô

7DEOH ë ð DV DERYHñ EXW IRU 5DLQ\ /DNH DQG LQFOXGLQJ HQHUJ\ JHQHUDWLRQ GDWD

*UDSK ì ð FRPSDUHV WKH VLPXODWHG EDVH FDVH õ5XQ )ìô ,-& DQG 6& OHYHOV RQ 5DLQ\ DQG 1DPDNDQ
ODNHV UHVXOWLQJ IURP ìäçå LQIORZVï 7KLV \HDU KDV WKH ODUJHVW VSULQJ LQIORZ YROXPH LQ
WKH ìäèåðìääç SHULRGï 7KH ,-& DQG 6& UXOH FXUYHV DUH ERWK VKRZQ RQ WKH JUDSKVñ DV
DUH WKH DFWXDO OHYHOV IRU ìäçåï ,Q VSLWH RI WKH JUHDWHU ZLQWHU GUDZGRZQ RQ 1DPDNDQ
/DNH ZLWK WKH ,-& UXOH FXUYHVñ WKH VSULQJ IORRG OHYHO SHDNV DW èå FP DERYH WKH
PD[LPXP XSSHU UXOH FXUYH OHYHO DQG LV RQO\ è FP ORZHU WKDQ WKH SHDN ZLWK WKH 6&
FXUYHVï 2Q 5DLQ\ /DNHñ WKH SHDN ZLWK WKH ,-& FXUYHV LV êì FP DERYH WKH PD[LPXP
XSSHU UXOH FXUYH OHYHO EXW LV ìí FP ORZHU WKDQ WKH SHDN ZLWK WKH 6& FXUYHVï 1RWH WKDW
WKH DFWXDO SHDN OHYHOV ZKLFK RFFXUUHG LQ ìäçå ZKHUH KLJKHU WKDQ HLWKHU RI WKH VLPXODWHG
UHVXOWVï

*UDSK ë ð VDPH DV *UDSK ìñ EXW IRU ìääçñ ZKLFK ZDV DOVR D KLJK VSULQJ LQIORZ \HDU

*UDSK ê ð VDPH DV *UDSK ìñ EXW IRU ìäææñ ZKLFK ZDV WKH VHFRQG \HDU RI D GURXJKW SHULRG XQWLO WKH
GURXJKW ZDV EURNHQ E\ D IDOO IORRG HYHQWï 2Q 1DPDNDQ /DNHñ RSHUDWLRQ ZLWK WKH ,-&
FXUYHV ZLWK WKHLU ORZHU ZLQWHU GUDZGRZQ UHVXOWHG LQ ORZHU OHYHOV IRU D ORQJHU SHULRG
RI WLPH õFRPSDUHG WR WKH 6& FXUYHVô GXULQJ WKH FRQWLQXLQJ GURXJKW IRU WKH ILUVW KDOI RI
WKH \HDUï 7KHQñ ZLWK WKHLU KLJKHU ODWH VXPPHU OHYHOVñ WKH ,-& FXUYHV UHVXOWHG LQ D KLJKHU
IDOO IORRG SHDNï +RZHYHUñ RQ 5DLQ\ /DNHñ RSHUDWLRQ ZLWK WKH 6& FXUYHV UHVXOWHG LQ
ORZHU OHYHOV GXULQJ WKH ILUVW KDOI RI WKH \HDUï 7KH ODNH OHYHO ZDV GUDZQ ORZHU ZLWK WKH
6& FXUYHV LQ WKH ODWH VXPPHU RI ìäæç DQGñ ZLWK WKH FRQWLQXLQJ GURXJKWñ WKLV GLIIHUHQFH



,5/%& ð 'UDIW )LQDO 5HSRUW ð 5HYLHZ RI WKH ,-& 2UGHU IRU 5DLQ\ ÷ 1DPDNDQ /DNHV ð ìäääïíéïëå 3DJH ìé

FRXOG QRW EH PDGH XS XQWLO KLJKHU LQIORZV UHWXUQHGï 7KHQñ KRZHYHUñ ZLWK WKH ORZHU
OHYHO DJDLQ RI WKH 6& FXUYHV LQ WKH IDOO RI ìäææ EXW WKLV WLPH KLW ZLWK KLJK LQIORZVñ WKH
6& FXUYHV UHVXOWHG LQ D ORZHU IDOO IORRG SHDNï

*UDSK é ð VKRZV WKH HIIHFW RQ UHVXOWDQW OHYHOVñ ZLWK ìäçå LQIORZVñ RI WKH YDULRXV ZLWKLQðUXOHðFXUYH
RSHUDWLQJ SROLFLHV WHVWHG õ5XQV )ìð)èô IRU WKH ,-& DQG 6& UXOH FXUYHVï )RU HDFK VHW RI
UXOH FXUYHVñ WKH UHVXOWV DUH VKRZQ DV DQ ¦HQYHORSH§ DURXQG WKH EDVH FDVH ð IRU H[DPSOHñ
IRU WKH ,-& UXOH FXUYHVñ WKH )ì õEDVH FDVHô OHYHO LV SORWWHG DV D VROLG OLQH ZKLOH GRWðGDVK
OLQHV DERYH DQG EHORZ LW VKRZ WKH H[WUHPHV LQ OHYHOV SURGXFHG E\ DQ\ RI WKH RSHUDWLQJ
SROLF\ YDULDQWV õ5XQV )ëð)èôï $V VKRZQñ WKH YDULRXV ZLWKLQðUXOHðFXUYH SROLFLHVñ ZKLOH
UHVXOWLQJ LQ VLJQLILFDQW OHYHO GLIIHUHQFHV HOVHZKHUHñ KDG YHU\ OLWWOH LPSDFW RQ WKH VSULQJ
IORRG SHDNï

*UDSK è ð WKH é EDU FKDUWV RQ WKLV JUDSK VXPPDUL]H OHYHO GDWD IRU 1DPDNDQ /DNH IRU DOO êä \HDUV
õìäèåðìääçô IRU 5XQV )ìð)åï 7KH WRS WZR FKDUWV FRPSDUH WKH QXPEHU RI IORRG RU KLJK
ZDWHU GD\V UHVXOWLQJ IURP RSHUDWLRQV ZLWK WKH ,-& RU WKH 6& FXUYHVï 7KH\ VKRZ WKH
WRWDO QXPEHU RI GD\V IRU HDFK UXQ WKDW WKH OHYHO H[FHHGHG WKH ,-& ¦DOO JDWHV RSHQ§ OHYHO
DQG H[FHHGHG WKH PD[LPXP XSSHU UXOH FXUYH OHYHOï 7KH ,-& FXUYHV FRQVLVWHQWO\ UHVXOW
LQ IHZHU VXFK GD\V WKDQ GR WKH 6& FXUYHVñ EXW WKH GLIIHUHQFH LV VPDOO DQG WKH QXPEHU
RI H[FHHGDQFH GD\V RXW RI WKH WRWDO UXQ OHQJWK LV VPDOO õW\SLFDOO\ ëíí GD\V RU OHVV RXW
RI RYHU ìéííí GD\Vñ RU ìïéøôï 7KH UHVXOWV DUH TXLWH FRQVLVWHQW UHJDUGOHVV RI WKH ZLWKLQð
UXOHðFXUYH RSHUDWLQJ SROLF\ñ DQG LQFUHDVH ZKHQ WKH ZDWHU VXSSO\ LV LQFUHDVHGñ DV ZRXOG
EH H[SHFWHGï 7KH ORZHU WZR FKDUWV VKRZ WKH WRWDO QXPEHU RI GD\V WKH ODNH OHYHO ZDV
DERYH RU EHORZ WKH ,-& DQG 6& UXOH FXUYHVï 7KLV DVVHVVHV WKH ¦YLDELOLW\§ RI WKH ,-&
YHUVXV WKH 6& FXUYHV ð KRZ ZHOO WKH GDP RSHUDWRUV PLJKW EH H[SHFWHG WR VWD\ ZLWKLQ
WKH FXUYHV ZLWK WKH JLYHQ LQIORZ K\GURORJ\ñ RU KRZ ZHOO WKH FXUYHV ¦ILW§ WKH LQIORZ
K\GURORJ\ï $V VKRZQñ WKHUH DUH W\SLFDOO\ PRUH YLRODWLRQV RI WKH ,-& XSSHU UXOH FXUYH
WKDQ RI WKH 6& XSSHU UXOH FXUYHñ ZLWK WKH GLIIHUHQFHV EHLQJ VLJQLILFDQWñ ZKLOH W\SLFDOO\
WKH ,-& ORZHU UXOH FXUYH KDV IHZHU YLRODWLRQV WKDQ WKH 6& ORZHU UXOH FXUYH EXW WKH
GLIIHUHQFHV DUH VPDOOHUï 7KH QXPEHU RI UXOH FXUYH YLRODWLRQV IOXFWXDWHV PRUH ZLWK WKH
RSHUDWLQJ SROLF\ WKDQ GLG WKH QXPEHU RI IORRG GD\Vï 5XOH FXUYH YLRODWLRQV RFFXU DERXW
æðììø RI WLPH ZLWK WKH 6& FXUYHV DQG DERXW äðìëø RI WLPH ZLWK WKH ,-& FXUYHVï

*UDSK ç ð VDPH DV *UDSK èñ EXW IRU 5DLQ\ /DNHï $V ZLWK 1DPDNDQñ WKH ,-& UXOH FXUYHV UHVXOW LQ
IHZHU IORRG RU KLJK ZDWHU HYHQWV WKDQ GR WKH 6& UXOH FXUYHVñ DQG WKH WRWDO QXPEHU RI
GD\V LQYROYHG IRU ERWK LV VPDOOñ EXW WKH GLIIHUHQFHV WHQG WR EH PRUH SURQRXQFHG WKDQ
ZLWK 1DPDNDQï 7KH 6& UXOH FXUYHV UHVXOW LQ DERXW GRXEOH WKH QXPEHU RI YLRODWLRQV RI
WKH ¦DOO JDWHV RSHQ§ OHYHO FRPSDUHG WR WKH ,-& FXUYHVñ EXW WKLV RFFXUV RQO\ DERXW ìïëø
YHUVXV íïçø RI WLPHï 6LPLODUO\ñ WKH QXPEHU RI GD\V DERYH WKH PD[LPXP XSSHU UXOH
FXUYH OHYHO LV èíø JUHDWHU ZLWK WKH 6& FXUYHV WKDQ ZLWK WKH ,-& FXUYHVï 5HJDUGLQJ WKH
ORZHU WZR EDU FKDUWVñ LW LV VHHQ WKDW WKH ODNH OHYHO LV FRQVLVWHQWO\ ZLWKLQ WKH RSHUDWLQJ
EDQGV PRUH RI WKH WLPH ZLWK WKH ,-& FXUYHV WKDQ ZLWK WKH 6& FXUYHV ð UXOH FXUYH
YLRODWLRQV RFFXU DERXW ìëðìèø RI WLPH ZLWK WKH ,-& FXUYHV DQG DERXW ìéðëíø RI WLPH
ZLWK WKH 6& FXUYHVï

*UDSK æ ð VKRZV WKH GLIIHUHQFH LQ HOHFWULFDO HQHUJ\ JHQHUDWLRQ ZLWK WKH ,-& FXUYHV YHUVXV WKH 6&
FXUYHVï 2YHUDOOñ WKH 6& FXUYHV SURGXFH çïçø WR æïæø OHVV HQHUJ\ DQQXDOO\ñ ZLWK OLWWOH
YDULDWLRQ GXH WR WKH RSHUDWLQJ SROLF\ï +RZHYHUñ ZLWKLQ WKH \HDUñ WKH GLIIHUHQFH YDULHV
IURP DERXW ëíø OHVV LQ 0DUFKð$SULO WR DERXW êø PRUH LQ 0D\ð-XQHï
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*UDSK å ð SUHVHQWV DQQXDO DQG PRQWKO\ RXWIORZðGXUDWLRQ FXUYHV IRU 1DPDNDQ /DNH IRU ,-& UXOH
FXUYH RSHUDWLRQ DQG IRU 6& UXOH FXUYH RSHUDWLRQñ EXW IRU WKH EDVH FDVH RQO\ õ5XQV )ìôï
$V DQ H[DPSOH RI XVDJHñ UHIHU WR WKH SORW IRU -DQXDU\ï :LWK WKH ,-& UXOH FXUYH
RSHUDWLRQ õVROLG OLQHôñ WKH RXWIORZ LV DERXW ìíí P îV RU OHVV èíø RI WLPHñ DQG LV OHVVê

WKDQ DERXW ëèí P îV ìííø RI WLPHï 7KH SORWV VKRZ WKDW 1DPDNDQ RXWIORZV DUH VOLJKWO\ê

JUHDWHU ZLWK WKH ,-& FXUYHV IURP -DQXDU\ WKURXJK $SULOñ WKDW WKH RXWIORZ EHFRPHV
JUHDWHU LQ 0D\ ZLWK WKH 6& UXOH FXUYHV DQG LV VLJQLILFDQWO\ ODUJHU LQ -XQHñ EXW WKHQ LV
RQO\ PDUJLQDOO\ JUHDWHU ZLWK WKH 6& FXUYHV LQ -XO\ DQG LV DERXW WKH VDPH ZLWK HLWKHU VHW
RI UXOH FXUYHV IURP $XJXVW WKURXJK WR \HDU HQGï

*UDSK ä ð VDPH DV *UDSK åñ EXW IRU 5DLQ\ /DNHï 7KH SDWWHUQ LQ RXWIORZ YDULDWLRQ LV VLPLODU WR WKDW
GHVFULEHG IRU 1DPDNDQñ EXW WKH GLIIHUHQFHV DUH ODUJHUï 7KH RXWIORZ ZLWK WKH ,-& UXOH
FXUYHV JURZV VWHDGLO\ ODUJHU WKDQ WKDW ZLWK WKH 6& FXUYHV IURP -DQXDU\ WKURXJK $SULOñ
EXW WKHQ UHYHUVHVñ DQG WKH 6& RXWIORZV DUH TXLWH VLJQLILFDQWO\ ODUJHU WKDQ WKH ,-&
RXWIORZV LQ -XQHï

*UDSK ìí ð FRPSDUHVñ IRU ìääç LQIORZVñ WKH UHVXOWDQW ODNH OHYHOV ZLWK 5XQV )ìð,-&ñ )ìð6&ñ &ì DQG
0ìï 7KH )ìð,-& DQG )ìð6& UHVXOWV DUH WKH VDPH DV VKRZQ SUHYLRXVO\ RQ *UDSK ëï 7KH
,-& DQG 6& UXOH FXUYHVñ DQG WKH 0ì PRGLILFDWLRQVñ DUH VKRZQ OLJKWO\ RQ WKH SORWVï 2Q
1DPDNDQñ WKH OHYHO ZLWK &ì DQG 0ì LV YLUWXDOO\ WKH VDPH DV ZLWK )ìð6&ñ DV PLJKW EH
H[SHFWHGï 2Q 5DLQ\ñ WKH &ì UHVXOW LV YHU\ VLPLODU WR WKH )ìð,-& UHVXOWï 7KH 0ì OLQH
GHFOLQHV IURP -DQXDU\ WKURXJK 0DUFK SDUDOOHO WR EXW VRPHZKDW DERYH WKH )ìð6& OLQHñ
WKHQ ULVHV WR D SHDN D OLWWOH KLJKHU WKDQ KDOIZD\ EHWZHHQ WKH )ìð,-& SHDN õORZHUô DQG
WKH )ìð6& SHDN õKLJKHUôï ,W WKHQ GHFOLQHV LQ WKH ODWH VXPPHU WR EH DERYH WKH )ìð6&
OLQH EXW FORVHU WR LW WKDQ WR WKH PXFK KLJKHU )ìð,-& DQG &ì OLQHVï

*UDSK ìì ð VDPH DV *UDSK ìíñ EXW IRU ìäææ LQIORZVï $JDLQñ &ì DQG 0ì DUH YHU\ VLPLODU WR )ìð6&
RQ 1DPDNDQï 2Q 5DLQ\ñ &ì LV IDLUO\ VLPLODU WR )ìð,-& IRU PRVW RI WKH \HDUñ DQG
SURGXFHV DERXW WKH VDPH IDOO IORRG SHDNï 0ì LV IDLUO\ FORVH WR )ìð6& IRU PRVW RI WKH
\HDUñ SURGXFLQJ D YHU\ VLPLODU IDOO SHDN OHYHO EXW QRW IDOOLQJ DV ORZ LQ 0DUFKï

*UDSK ìë ð VLPLODU WR *UDSKV è DQG çñ EXW FRPSDUHV QXPEHU RI IORRG DQG KLJK ZDWHU GD\Vñ DQG
QXPEHU RI GD\V DERYH RU EHORZ WKH UXOH FXUYHVñ IRU 5XQ )ìð,-& YHUVXV 5XQV )ìð6&ñ
&ì DQG 0ìï $V VKRZQñ IRU 1DPDNDQ /DNH WKHUH LV YHU\ OLWWOH GLIIHUHQFH LQ UHVXOWV ZLWK
&ì DQG 0ì IURP WKRVH ZLWK )ìð6&ï )RU 5DLQ\ /DNHñ ZKLOH WKH H[LVWLQJ ,-& UXOH FXUYHV
õ)ìð,-&ô VWLOO JLYH WKH IHZHVW IORRG DQG KLJK ZDWHU GD\Vñ WKH &ì RU 0ì UXOH FXUYH
RSWLRQV SURGXFH IHZHU VXFK GD\V WKDQ WKH SXUH 6& RSWLRQ õ)ìð6&ô

*UDSK ìê ð VLPLODU WR *UDSK æñ WKLV VKRZV WKH GLIIHUHQFH LQ DQQXDO DQG ELðPRQWKO\ HQHUJ\
JHQHUDWLRQ EHWZHHQ ,-& UXOH FXUYH RSHUDWLRQ DQG RSHUDWLRQ ZLWK WKH 6& UXOH FXUYHV DQG
WKH RWKHU WZR WHVWHG UXOH FXUYH YDULDQWVï :KHUHDV WKH HQHUJ\ ORVV ZDV æïéø ZLWK WKH
6& UXOH FXUYHV õ)ìð6&ôñ LW LV ëø DQG èø ZLWK WKH &ì DQG 0ì RSWLRQVï

*UDSK ìé ð VLPLODU WR *UDSK äñ EXW WKLV JUDSK SUHVHQWV WKH RXWIORZðGXUDWLRQ FXUYHV IRU 5DLQ\ /DNH
QRW RQO\ IRU WKH WZR )ì UXQV EXW IRU &ì DQG 0ì DV ZHOOï $V WKH OLQHV FDQ EH GLIILFXOW
WR GLVWLQJXLVKñ LW PD\ KHOS WR FRPSDUH WKLV JUDSK ZLWK *UDSK äï ,Q PRVW FDVHV WKH
UHVXOWV ZLWK &ì DQG 0ì OLH EHWZHHQ WKRVH RI )ìð,-& DQG )ìð6&ï ,Q SDUWLFXODUñ IRU WKH
PRQWK RI -XQH ZKHUH WKH GLIIHUHQFH EHWZHHQ WKH WZR )ì UXQV ZDV WKH JUHDWHVWñ WKH &ì
DQG 0ì UHVXOWV OLH DW DERXW WKH PLGðSRLQWï
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*UDSK ìè ð FRPSDUHV WKH VLPXODWHG OHYHOV RQ 5DLQ\ DQG 1DPDNDQ ODNHV UHVXOWLQJ IURP ìäèí
LQIORZVñ WKH IORRG RI UHFRUG LQ WKH EDVLQï 1RWH WKDW WKHVH JUDSKV DUH WR D GLIIHUHQW VFDOH
WKDQ WKH RWKHU ODNH OHYHO SORWVñ LQ RUGHU WR DFFRPPRGDWH WKH KLJKHU SHDN OHYHOV UHDFKHGï
$OO é UXOH FXUYH VHWV WHVWHG DUH SORWWHGñ SOXV WKH KLVWRULF OHYHOVï :KLOH WKH H[LVWLQJ ,-&
UXOH FXUYHV SURGXFH WKH ORZHVW IORRG SHDNV RI DQ\ RI WKH UXOH FXUYH VHWV WHVWHGñ WKH
GLIIHUHQFH EHWZHHQ WKHLU SHDNV LV VPDOO FRPSDUHG WR WKH RYHUDOO ULVH DERYH WKH XSSHU
UXOH FXUYHVï õ1RWH WKDW WKHVH ZHUH ìð\HDU UXQVï 7KH UDSLG FKDQJH LQ OHYHO DQG RXWIORZ
GXULQJ -DQXDU\ IRU WKH VLPXODWLRQV LV GXH WR WKH WUDQVLWLRQ IURP WKH VWDUWLQJ ZDWHU OHYHO
WR OHYHOV FRQVLVWHQW ZLWK WKH UHVSHFWLYH RSHUDWLQJ SROLF\ï 7KLV LV QRW D IDFWRU IRU VLQJOH
\HDUV VHOHFWHG IRU SORWWLQJ RXW RI WKH FRQWLQXRXV êä \HDU UXQVïô

7DEOH ê ð UDQNV WKH \HDUV LQ RUGHU RI VSULQJ LQIORZ LQ WKH 0D\ WKURXJK -XO\ SHULRGñ JLYHV WKH
DFWXDO SHDN OHYHO WKDW RFFXUUHG IRU HDFK \HDU õLQ WKH 0D\ð -XO\ SHULRGô DQGñ IRU WKRVH
\HDUV WKDW ZKHUH PRGHOOHGñ JLYHV WKH SHDNV IRU HDFK RI WKH é UXOH FXUYH VFKHPHV WHVWHGï
'LIIHUHQFH LQ SHDN OHYHO EHWZHHQ WKH ,-& UXOH FXUYHV YHUVXV WKH 6& FXUYHV DQG WKH RWKHU
WZR YDULDQWV DUH VKRZQ LQ EUDFNHWVï 1RWH WKDW WKH XSSHU UXOH FXUYH PD[LPXP OHYHO LV
êéíïäè P RQ 1DPDNDQ /DNH DQG êêæïæè P RQ 5DLQ\ /DNHï 3HDN OHYHOV EHORZ WKHVH
YDOXHV FDQQRW EH FRQVLGHUHG IORRG HYHQWVï

êïìïìïç 2EVHUYDWLRQV

6RPH NH\ REVHUYDWLRQV EDVHG RQ WKH PRGHO UHVXOWV IROORZï

([LVWLQJ ,-& 5XOH &XUYHV YHUVXV 3URSRVHG 6& 5XOH &XUYHV

& WKH PD[LPXP IORRG OHYHO LQ WKH ìäèåðìääç SHULRG LV VRPHZKDW KLJKHU ZLWK WKH 6& FXUYHV WKDQ
ZLWK WKH ,-& FXUYHV ð DERXW è FP KLJKHU RQ 1DPDNDQ DQG DERXW ìí FP KLJKHU RQ 5DLQ\ï 'XULQJ
VRPH OHVVHU IORRG HYHQWV WKH GLIIHUHQFH LV ODUJHU ð IRU H[DPSOHñ DERXW ìç FP RQ 1DPDNDQ /DNH
DQG DERXW ìê FP RQ 5DLQ\ /DNH ZLWK ìäæé LQIORZVï

& YDU\LQJ WKH PRGH RI RSHUDWLRQ ZLWKLQ HLWKHU VHW RI UXOH FXUYHV õ5XQV )ìð)èô KDV OLWWOH RU QR LPSDFW
RQ IORRG OHYHOV õVDPH PD[LPXP OHYHOñ QHDUO\ WKH VDPH QXPEHU RI GD\V RYHU HLWKHU WKH ¦DOO JDWHV
RSHQ§ RU ¦PD[LPXP XSSHU UXOH FXUYH§ OHYHOVôñ EXW GRHV VRPHZKDW DIIHFW WKH QXPEHU RI YLRODWLRQV
RI WKH XSSHU UXOH FXUYH DQGñ PRUH LPSRUWDQWO\ñ VLJQLILFDQWO\ DIIHFWV WKH QXPEHU RI ORZ OHYHO RU
GURXJKW GD\V DQG WKH H[WHQW RI WKH ORZ OHYHOV

& WKH PLQLPXP GURXJKW OHYHO RQ 1DPDNDQ /DNH LV ëí WR ìíí FP ORZHU ZLWK WKH ,-& FXUYHV WKDQ
ZLWK WKH 6& FXUYHVñ EXW RQ 5DLQ\ /DNH LV æ WR êå FP KLJKHU ZLWK WKH ,-& FXUYHV WKDQ ZLWK WKH 6&
FXUYHVï 2Q 1DPDNDQñ WKH PLQLPXP OHYHO LV TXLWH FRQVLVWHQW IRU WKH 6& FXUYHV UHJDUGOHVV RI WKH
PRGH RI RSHUDWLRQ õ)ìð)èôñ EXW YDULHV FRQVLGHUDEO\ IRU WKH ,-& FXUYHVï

& EDVHG RQ WKH QXPEHU RI UXOH FXUYH YLRODWLRQVñ WKH 6& FXUYHV DSSHDU WR EH QRPLQDOO\ PRUH YLDEOH
WKDQ WKH ,-& FXUYHV RQ 1DPDNDQ /DNHñ EXW OHVV YLDEOH RQ 5DLQ\ /DNHï *LYHQ WKH LQIORZ K\GURORJ\
UHSUHVHQWHG E\ WKH ìäèåðìääç SHULRG DQG WKH OLPLWHG RXWIORZ FDSDFLW\ RI WKH GDPVñ LW DSSHDUV WKDW
WKH RSHUDWRUV ZRXOG EH DEOH WR PDLQWDLQ WKH ODNH OHYHO ZLWKLQ WKH 6& UXOH FXUYHV PRUH RIWHQ WKDQ
ZLWKLQ WKH ,-& FXUYHV RQ 1DPDNDQñ EXW YLFH YHUVD RQ 5DLQ\ï

& ZKLOH VRPH RI WKH GLIIHUHQFHV EHWZHHQ WKH ,-& DQG 6& OHYHO UHVXOWV DSSHDU ODUJHñ WKHVH RFFXU TXLWH
LQIUHTXHQWO\ï )RU H[DPSOHñ RQ 5DLQ\ /DNHñ WKH QXPEHU RI GD\V DERYH WKH ,-& ¦DOO JDWHV RSHQ§
OHYHO ZLWK WKH 6& FXUYHV LV DERXW GRXEOH WKDW ZLWK WKH ,-& FXUYHVñ DERXW èíø KLJKHU IRU WKH
QXPEHU RI GD\V DERYH WKH XSSHU UXOH FXUYH PD[LPXP OHYHOñ DQG DERXW éíø KLJKHU IRU WKH QXPEHU
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RI GD\V DERYH WKH XSSHU UXOH FXUYHï +RZHYHUñ ZLWK HLWKHU VHW RI UXOH FXUYHVñ WKHVH OHYHOV DUH
H[FHHGHG IRU RQO\ D UHODWLYHO\ VPDOO SHUFHQWDJH RI WLPH ð íïç ø IRU ,-& YHUVXV ìïëø IRU 6& IRU
WLPH DERYH WKH ¦DOO JDWHV RSHQ§ OHYHOñ DQG êïèø IRU ,-& YHUVXV éïäø IRU 6& IRU WLPH DERYH WKH
XSSHU UXOH FXUYHVï 2YHUDOOñ ZLWK HLWKHU UXOH FXUYH VHWñ 1DPDNDQ LV RXW RI LWV EDQG DERXW ìíø RI
WLPH õèø XQGHUñ èø RYHUôñ DQG 5DLQ\ DERXW ìèø RI WLPH õìíø XQGHUñ èø RYHUôï

& DYHUDJH DQQXDO HQHUJ\ JHQHUDWLRQ LV çïç WR æïæø OHVV ZLWK WKH 6& FXUYHV WKDQ ZLWK WKH ,-& FXUYHV
õEDVHG RQ 5XQV )ìð)è ð WKH GLIIHUHQFH LV æïéø IRU EDVH FDVH 5XQ )ìôï +RZHYHUñ PRUH VLJQLILFDQW
DUH WKH ODUJHU GLIIHUHQFHV DW FHUWDLQ WLPHV RI WKH \HDUï )RU WKH EDVH FDVHñ 6& HQHUJ\ JHQHUDWLRQ LV
åïåø OHVV LQ 1RYHPEHUð'HFHPEHUñ ìéïêø OHVV LQ -DQXDU\ð)HEUXDU\ DQG ìäïêø OHVV LQ 0DUFKð
$SULOñ PXFK ODUJHU GLIIHUHQFHV ZKHQ UHSODFHPHQW HQHUJ\ LV PRUH H[SHQVLYHï

& ZLWK WKH HDUOLHU UHILOO RI WKH 6& UXOH FXUYHVñ WKHUH LV D VLJQLILFDQW VKLIW LQ WLPLQJ RI WKH RXWIORZ
IURP ERWK ODNHVñ ZLWK OHVV LQ ZLQWHU EXW PRUH LQ VXPPHUñ HVSHFLDOO\ -XQHï 7KH GLIIHUHQFHV DUH
ODUJHU IRU 5DLQ\ WKDQ IRU 1DPDNDQï 5DLQ\ /DNH RXWIORZV DUH DERXW ìéí P îV JUHDWHU èíø RI WKHê

WLPH IRU WKH PRQWK RI -XQH ZLWK WKH 6& UXOH FXUYHV WKDQ ZLWK WKH ,-& FXUYHVï

& UHJDUGLQJ 5XQV )çð)æñ KDYLQJ PRUH RU OHVV LQIORZ GRHV QRW DSSHDU WR FKDQJH WKH UHODWLYH
RXWFRPHV ZLWK WKH WZR VHWV RI FXUYHVï )RU H[DPSOHñ ZLWK PRUH LQIORZñ IORRG OHYHOV LQFUHDVH ZLWK
HLWKHU VHW RI FXUYHV EXW WKH LQFUHPHQW LV DERXW WKH VDPH IRU ERWKï

& UHJDUGLQJ 5XQ )åñ UHGXFLQJ WKH 1DPDNDQ PLQLPXP RXWIORZ E\ KDOI LV TXLWH VXFFHVVIXO LQ UHGXFLQJ
WKH QXPEHU RI H[WUHPH ORZ OHYHO GD\V DQG WKH QXPEHU RI GD\V EHORZ WKH ORZHU UXOH FXUYH õHYHQ
EHWWHU WKDQ KDYLQJ DQ H[WUD ìíø ZDWHU VXSSO\ >5XQ )ç@ RU WDUJHWLQJ WKH åíø OHYHO ZLWKLQ WKH UXOH
FXUYH EDQG >5XQ )ê@ôï 7KH UHGXFWLRQ WHVWHG RQ 5DLQ\ õIURP ìíêïêîäêïé P îV GRZQ WR åè P îVô KDGê ê

OLWWOH LPSDFWñ EXW RI FRXUVH WKLV UHGXFWLRQ EDUHO\ RIIVHW WKH UHGXFHG LQIORZ IURP 1DPDNDQ ZKHQ
ERWK ODNHV ZHUH DW PLQLPXP RXWIORZñ VR WKH QHW FKDQJH ZRXOG RIWHQ KDYH EHHQ íï

& ZKLOH LW LV EHOLHYHG WKDW WKH GLIIHUHQFHV LQ ODNH OHYHOV UHVXOWLQJ IURP WKH WZR VHWV RI UXOH FXUYHV
VKRXOG EH UHDVRQDEO\ UHSUHVHQWDWLYH RI ZKDW PLJKW EH H[SHFWHGñ WKHUH LV JUHDWHU XQFHUWDLQW\
UHJDUGLQJ WKH DEVROXWH OHYHOVï 7KH UHDVRQ IRU WKLV LV HYLGHQFHG E\ SORWV IRU 5DLQ\ /DNH VXFK DV
*UDSK ì õìäçåô RU *UDSK ë õìääçô ð WKH PRGHO RSHUDWLQJ ZLWK WKH ,-& UXOH FXUYHV SURGXFHG
VLJQLILFDQWO\ ORZHU IORRG OHYHOV WKDQ WKRVH WKDW RFFXUUHG LQ UHDO OLIHï $OVRñ RQ 7DEOH ëñ WKH
GLIIHUHQFHV LQ SDUDPHWHUV VXFK DV WKH WRWDO QXPEHU RI GD\V DERYH WKH XSSHU UXOH FXUYH PD[LPXP
OHYHO LV PXFK JUHDWHU EHWZHHQ WKH KLVWRULF YHUVXV WKH ,-& VLPXODWHG WKDQ LW LV EHWZHHQ WKH ,-&
VLPXODWHG DQG WKH 6& VLPXODWHG õIRU 5DLQ\ñ ììåä IRU KLVWRULF YV ëèé IRU ,-& YV êæê IRU 6&ôï 7KHUH
DUH LQDFFXUDFLHV LQ VRPH RI WKH RXWIORZ UDWLQJ UHODWLRQVKLSVñ IRU ZKLFK WKHUH LV LQVXIILFLHQW GDWD
WR PDNH FRUUHFWLRQVï $OVRñ SDUW RI WKH GLVFUHSDQF\ LQ ìäçå LV GXH WR LQFUHDVHG RXWIORZ FDSDFLW\
LQ WKH PRGHO WR UHIOHFW FXUUHQW VWUXFWXUDO FRQGLWLRQV WKDW FKDQJHG DIWHU ìäçåï +RZHYHUñ D
VLJQLILFDQW GLIIHUHQFH OLNHO\ UHPDLQVï ,W ZDV QRW SRVVLEOH WR UXQ WKH PRGHO ZLWK D VKRUWHU IRUHFDVWñ
EXW WHVWV VKRZHG WKDW WKH ëðGD\ IRUHFDVW GLG QRW OLNHO\ DFFRXQW IRU PXFK RI WKH LPSURYHPHQWï
$QRWKHU IDFWRU WKDW PD\ EH PRUH VLJQLILFDQW LV WKDW WKH PRGHO DOVR KDV SHUIHFW NQRZOHGJH RI SDVW
LQIORZV DQG FDQ UHDFW LPPHGLDWHO\ñ ZKHUHDV LQ UHDO OLIH UHVSRQVHV PXVW EH GHOD\HG E\ GD\V EHIRUH
DSSDUHQW FKDQJHV LQ LQIORZ FDQ EH FRQILUPHG ZLWK FRQILGHQFHï ,Q VXPPDU\ñ LQ VSLWH RI EHVW
PRGHOOLQJ HIIRUWVñ LW LV TXLWH OLNHO\ WKDW KLJKHU OHYHOV ZLOO RFFXU LQ UHDO OLIH ZLWK HLWKHU VHW RI UXOH
FXUYHV WKDQ DUH GHPRQVWUDWHG E\ WKH PRGHOï

$OWHUQDWH 5XOH &XUYHV

& RQ 1DPDNDQ /DNH WKH SHDN IORRG OHYHO LV EDVLFDOO\ XQFKDQJHG ZLWK HLWKHU &ì RU 0ì FRPSDUHG WR
)ìð6&ñ ZKLOH WKH PLQLPXP GURXJKW OHYHO LV DERXW ìí FP KLJKHUï 2Q 5DLQ\ñ WKH SHDN IORRG OHYHO
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ZLWK &ì DQG 0ì LV KDOIZD\ EHWZHHQ WKH SXUH ,-& DQG 6& UHVXOWVñ RU è FP KLJKHU WKDQ WKH )ìð,-&
SHDN DQG è FP ORZHU WKDQ WKH )ìð6& SHDNï 7KH PLQLPXP GURXJKW OHYHO ZLWK &ì LV RQO\ ë FP
ORZHU WKDQ ZLWK )ìð,-& EXWñ ZLWK 0ìñ LV ìå FP ORZHU WKDQ ZLWK )ìð,-& DQG ìæ FP KLJKHU WKDQ ZLWK
)ìð6&ï

& RQ 1DPDNDQñ WKH QXPEHU RI GD\V DERYH WKH WZR IORRG OHYHOV õDOO JDWHV RSHQ OHYHO DQG KLJK SRLQW
RQ XSSHU UXOH FXUYHô LV DERXW WKH VDPH ZLWK HLWKHU &ì RU 0ì DV LW ZDV ZLWK )ìð6&ï 7KHUH DUH D
IHZ PRUH YLRODWLRQV RI WKH XSSHU UXOH FXUYH WKDQ ZLWK )ìð6& EXW VWLOO VLJQLILFDQWO\ IHZHU WKDQ ZLWK
)ìð,-&ï 5XQ &ì KDV D IHZ PRUH YLRODWLRQV RI WKH ORZHU UXOH FXUYH WKDQ GRHV )ìð6& EXW VWLOO KDV
IHZHU WKDQ )ìð,-&ñ ZKLOH UXQ 0ì KDV DERXW ìíø IHZHU WKDQ HYHQ )ìð6&ï

& RQ 5DLQ\ñ WKH QXPEHU RI GD\V DERYH WKH DOO JDWHV RSHQ OHYHO ZLWK &ì DQG 0ì õDERXW ìëíô LV DERXW
KDOI ZD\ EHWZHHQ WKDW IRU )ìð,-& õåéô DQG WKDW IRU )ìð6& õìææôï 5HJDUGLQJ WKH QXPEHU RI GD\V
DERYH WKH KLJK SRLQW RQ WKH XSSHU UXOH FXUYHñ &ì LV DERXW KDOIðZD\ EHWZHHQ )ìð,-& õORZHUô DQG
)ìð6& õKLJKHUô ZKHUHDV 0ì LV RQO\ D OLWWOH KLJKHU WKDQ WKH )ìð,-& UHVXOWï 0ì KDV QHDUO\ DV PDQ\
YLRODWLRQV RI WKH XSSHU UXOH FXUYH DV GRHV )ìð6& õKLJKHU WKDQ )ìð,-&ô ZKLOH &ì LV DERXW KDOIZD\
EHWZHHQ )ìð,-& DQG )ìð6&ï %RWK &ì DQG 0ì KDYH IHZHU ORZHU UXOH FXUYH YLRODWLRQV WKDQ HLWKHU
)ìð,-& RU )ìð6&ñ ZLWK 0ì KDYLQJ IHZHU WKDQ &ìï

& ZKHUHDV )ìð6& SURGXFHG æïéø OHVV HQHUJ\ DQQXDOO\ WKDQ )ìð,-&ñ &ì SURGXFHG ëø OHVV DQG 0ì
DERXW èø OHVVï 2YHU WKH ZLQWHUñ ZKHUHDV )ìð6& SURGXFHG ìéðìäø OHVVñ &ì SURGXFHG ç ø OHVV DQG
0ì äðìëø OHVVï

& ZKHUHDV )ìð6& SURGXFHG 5DLQ\ 5LYHU IORZV LQ -XQH DERXW ìéí P îV KLJKHU WKDQ )ìð,-& èíø RIê

WLPHñ WKH DPRXQW LV DERXW æí P îV ZLWK &ì DQG 0ìïê

2YHUDOOñ ZLWK &ì RU 0ìñ UHVXOWV IRU 1DPDNDQ DUH OLWWOH FKDQJHG IURP )ìð6&ï 2Q 5DLQ\ñ DV ZRXOG
EH H[SHFWHGñ PRVW UHVXOWV IDOO SDUW ZD\ EHWZHHQ WKRVH IRU )ìð,-& DQG )ìð6&ñ WKH PDLQ H[FHSWLRQ
EHLQJ WKDW ERWK &ì DQG 0ì SURGXFH IHZHU ORZHU UXOH FXUYH YLRODWLRQVï &RPSDUHG WR WKH H[LVWLQJ õ,-&
RQ ERWK ODNHVô DQG SURSRVHG õ6& RQ ERWK ODNHVôñ &ì SHUPLWV WKH IXOO SURSRVHG FKDQJH RQ 1DPDNDQ
DW D FRVW RI VSOLWWLQJ WKH GLIIHUHQFH RQ IORRG LVVXHV õEHWZHHQ )ìð,-& DQG )ìð6&ôñ D ëø DQQXDO ORVV
LQ HQHUJ\ RYHU WKH H[LVWLQJ UXOHVñ DQG QR VXPPHU GUDZGRZQ HQYLURQPHQWDO EHQHILWV RQ 5DLQ\ï
&RPSDUHG WR WKLVñ 0ì DGGV LQ WKH SUHVXPHG VXPPHU GUDZGRZQ HQYLURQPHQWDO EHQHILWV RQ 5DLQ\
ZLWK QR DGGLWLRQDO IORRG LVVXH FRVW EXW ZLWK DQ LQFUHDVH LQ DQQXDO HQHUJ\ ORVV WR èøï

ìäèí )ORRG (YHQW DQG )ORRG 5DQNLQJ

& WKH GLIIHUHQW VHWV RI UXOH FXUYHV UHVXOW LQ GLIIHULQJ SHDN OHYHOV HYHQ IRU D ODUJH LQIORZ HYHQW OLNH
ìäèíï 3UHYLRXVO\ LW ZDV WKRXJKW WKDW WKH SHDN OHYHO ZRXOG FRQYHUJH WR WKH VDPH YDOXH IRU D ODUJH
HQRXJK HYHQW ð LQ RWKHU ZRUGVñ WKDW WKH UXOH FXUYH VHW ZRXOG EH RYHUZKHOPHG E\ WKH LQIORZ
YROXPH WR WKH SRLQW RI QRW EHLQJ VLJQLILFDQWï 1HYHUWKHOHVVñ ZKLOH WKH GLIIHUHQFHV LQ SHDN OHYHO LQ
ìäèí EHWZHHQ WKH YDULRXV VHWV RI UXOH FXUYHV DUH VLJQLILFDQWñ VWLOO WKH GLIIHUHQFHV DUH OHVV WKDQ çø
RI WKH DPRXQW E\ ZKLFK DOO WKH SHDNV H[FHHG WKH PD[LPXP XSSHU UXOH FXUYH OHYHOï

& ZKLOH WKH SHDN OHYHOV DUH JHQHUDOO\ GLUHFWO\ FRUUHODWHG ZLWK WKH 0D\ð-XO\ LQIORZ YROXPHñ WKH
GLIIHUHQFHV EHWZHHQ SHDN OHYHOV SURGXFHG E\ WKH GLIIHUHQW VHWV RI UXOH FXUYHV GR QRW DSSHDU WR EH
FRUUHODWHG LQ WKLV PDQQHU õWKH GLIIHUHQFHV DUH OLNHO\ PRUH D IXQFWLRQ RI WKH VSHFLILF WLPLQJ DQG
LQWHQVLW\ RI WKH LQIORZôï

& 7DEOH ê DJDLQ LOOXVWUDWHV WKDW KLJKHU OHYHOV DUH OLNHO\ WR RFFXU LQ UHDO OLIH WKDQ WKH VLPXODWHG SHDNV
JLYHQ E\ WKH PRGHOï
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êïìïë 6LPXODWLRQ RI 1DWXUDO /DNH /HYHOV DQG 2XWIORZV

$PRGHO ZDV ZULWWHQ WR VLPXODWH WKH GDLO\ OHYHOV DQG RXWIORZV RI 5DLQ\ DQG 1DPDNDQ ODNHV LQ D VWDWH
RI QDWXUHñ DV LI WKH GDPV KDG QHYHU EHHQ EXLOWï 7KH SULPDU\ SXUSRVH ZDV WR DVVHVV WKH QDWXUDO WLPLQJ
RI WKH VSULQJ UHILOOñ LQ RUGHU WR YHULI\ WKH FODLP E\ WKH 6WHHULQJ &RPPLWWHH õ6&ô WKDW WKH ODNHV ZRXOG
KDYH UHILOOHG HDUOLHU XQGHU QDWXUDO FRQGLWLRQVï

êïìïëïì 0RGHO 2SHUDWLRQ

7KH PRGHO LV D VLPSOH URXWLQJ PRGHOñ ZRUNLQJ RQ D GDLO\ EDVLVñ DQG XVLQJ ODNH HOHYDWLRQðVWRUDJH
FXUYHV DQG QDWXUDO HOHYDWLRQðGLVFKDUJH FXUYHV WDNHQ IURP UHSRUWV IRU WKH 5DLQ\ /DNH 5HIHUHQFH
õìäëäñ ìäêìôï 1R WLPH ODJ LV DVVXPHG EHWZHHQ WKH ODNHVï 7KH VDPH LQIORZ GDWD VHW DV XVHG IRU WKH
5(*86( UXQVñ IRU \HDUV ìäèåðäçñ ZDV XVHGï

êïìïëïë 0RGHO 5HVXOWV

6DPSOHV RI PRGHO ODNH OHYHO UHVXOWV DUH SUHVHQWHG IRU 5DLQ\ DQG 1DPDNDQ ODNHV RQ *UDSK ìç
õFRYHULQJ WKH SHULRG ìäæí WR ìäæéô DQG RQ *UDSK ìæ õìäæäðìäåêôï 7KH\ DUH SORWWHG ZLWK WKH KLVWRULF
UHJXODWHG OHYHOV DQG WKH H[LVWLQJ ,-& UXOH FXUYHV DQG WKH SURSRVHG 6& UXOH FXUYHVï *UDSKV IRU WKH
IXOO ìäèåðìääç SHULRG FDQ EH IRXQG LQ WKH 1DWXUDO /HYHOV 5HSRUW OLVWHG LQ WKH %LEOLRJUDSK\ï

,QLWLDOO\ WKH LQWHQW ZDV WR VWDWLVWLFDOO\ VXPPDUL]H DQG FRPSDUH WKH WLPLQJ RI UHILOO WKDW ZRXOG KDYH
RFFXUUHG QDWXUDOO\ YHUVXV WKDW ZKLFK KDV DFWXDOO\ RFFXUUHG XQGHU UHJXODWLRQ DQG WKRVH ZKLFK DUH
LPSRVHG E\ WKH H[LVWLQJ DQG E\ WKH SURSRVHG UXOH FXUYHVï +RZHYHUñ GXH WR WKH JUHDW LUUHJXODULW\ RI
WKH QDWXUDO ZDWHU OHYHO F\FOH õOLWWOH RU QR UHILOOñ VHYHUDO UHILOO SHDNV RI GLIIHULQJ PDJQLWXGHñ UHILOO SHDNV
ODWH LQ VHDVRQñ HWFïôñ LW LV YLUWXDOO\ LPSRVVLEOH WR GHILQH DQ REMHFWLYH DOJRULWKP õWR FRPSXWH WKH GDWH
DQG PDJQLWXGH RI UHILOOô WKDW ZRXOG QRW EH VXEMHFW WR ELDVï +RZHYHUñ E\ VLPSO\ YLHZLQJ WKH JUDSKV
IRU WKH IXOO ìäèåðìääç SHULRGñ FHUWDLQ REVHUYDWLRQVñ DOEHLW VXEMHFWLYHñ DSSHDU WR EH FOHDUï

êïìïëïê 2EVHUYDWLRQV

2EVHUYDWLRQV GUDZQ IURP WKH JUDSKV DUHã
� RQ 1DPDNDQ /DNHã
� WKH DFWXDO KLVWRULF UHILOO XQGHU UHJXODWLRQ KDV W\SLFDOO\ RFFXUUHG DERXW WKH VDPH WLPH DV WKH
QDWXUDO UHILOO ZRXOG KDYH RFFXUUHG ð LQ VRPH \HDUV LW KDV EHHQ HDUOLHU DQG LQ VRPH \HDUV LW KDV
EHHQ ODWHU EXW WKHUH LV QR UHJXODU SDWWHUQ RI LW EHLQJ HLWKHU HDUOLHU RU ODWHU ð LQ IDFWñ WKH\ DUH
YLUWXDOO\ VXSHULPSRVHG IRU D QXPEHU RI \HDUVï

� DOWKRXJK WKHUH LV ZLGH YDULDWLRQ LQ WKH WLPLQJ RI WKH QDWXUDO UHILOOñ DQG LQ IDFW WKH WLPH VSDQ RI
WKH QDWXUDO UHILOO SHULRG LV ZLGHU WKDQ ERWK WKH ,-& DQG 6& UXOH FXUYH EDQGV SXW WRJHWKHUñ WKH
HDUOLHU UHILOO RI WKH 6& EDQG DSSHDUV WR EH D EHWWHU ILW WR WKH QDWXUDO UHILOO LQ D QXPEHU RI \HDUVï

� WKH DERYH WZR REVHUYDWLRQV DUH QRW FRQWUDGLFWRU\ EHFDXVHñ XQGHU KLVWRULF UHJXODWLRQñ WKH ZDWHU
OHYHO ZDV RIWHQ SHUPLWWHG WR ULVH LQ DGYDQFH RI WKH ,-& EDQG LI WKH LQIORZ ZDV ¦HDUO\§ï

� RQ 5DLQ\ /DNHã
� WKH DFWXDO KLVWRULF UHILOO XQGHU UHJXODWLRQ KDV W\SLFDOO\ RFFXUUHG HDUOLHU WKDQ LW ZRXOG KDYH
RFFXUUHG QDWXUDOO\ï

� DOWKRXJK WKHUH LV ZLGH YDULDWLRQ LQ WKH WLPLQJ RI WKH QDWXUDO UHILOOñ WKH WLPLQJ RI WKH ,-& UXOH
FXUYH EDQG UHILOO DSSHDUV WR EHWWHU ILW WKH QDWXUDO WLPLQJ WKDQ GRHV WKH 6& UXOH FXUYH EDQGï 7KH
6& UXOH FXUYH EDQG UHILOO LV W\SLFDOO\ HDUOLHU WKDQ WKH QDWXUDO UHILOOñ DQG HYHQ WKH ,-& EDQG PD\
EH RQ WKH HDUO\ VLGHï
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� RQ ERWK ODNHVã
� ERWK WKH ,-& DQG WKH 6& UXOH FXUYHV SURYLGH D PXFK QDUURZHU WLPH VORW IRU UHILOO WKDQ ZRXOG
EH H[SHULHQFHG QDWXUDOO\ï

� ERWK LQ UHILOO WLPLQJ DQG LQ RYHUDOO ODNH OHYHO UDQJH DQG \HDUðWRð\HDU YDULDELOLW\ñ WKH ,-& DQG 6&
UXOH FXUYHV DUH PXFK PRUH VLPLODU WR HDFK RWKHU WKDQ HLWKHU LV WR WKH VWDWH RI QDWXUHï

5HJDUGLQJ WLPLQJñ DQG EDVHG RQ WKH DERYH REVHUYDWLRQVñ LW ZRXOG DSSHDU WKDWã
� WKH HDUOLHU UHILOO SURSRVHG E\ WKH 6& IRU 1DPDNDQ /DNH LV PRUH QDWXUDOï +RZHYHUñ LW ZRXOG EH
TXHVWLRQDEOH ZKHWKHU SDVW UHJXODWLRQ KDV EHHQ DFWXDOO\ GHWULPHQWDO ZLWK UHVSHFW WR WLPLQJ õUHODWLYH
WR QDWXUDOô VLQFH LW KDV RIWHQ GXSOLFDWHG WKH QDWXUDO WLPLQJï

� WKH HDUOLHU UHILOO SURSRVHG E\ WKH 6& IRU 5DLQ\ /DNH LV OHVV QDWXUDO UDWKHU WKDQ PRUH QDWXUDO DV
FODLPHGñ DQG LV WKHUHIRUH QRW VRPHWKLQJ WKDW WKH ILVK VWRFNV ZRXOG KDYH W\SLFDOO\ H[SHULHQFHG
XQGHU QDWXUDO FRQGLWLRQVï

êïë ,QIORZ )RUHFDVWLQJ

7KLV VHFWLRQ VXPPDUL]HV WKH ZRUN GRQH WR HYDOXDWH LQIORZ IRUHFDVWLQJ IRU 5DLQ\ DQG 1DPDNDQ ODNHVï
:KLOH WKH 6WHHULQJ &RPPLWWHH DFNQRZOHGJHG WKDW WKHLU SURSRVHG UXOH FXUYHV SRWHQWLDOO\ LQFUHDVHG
WKH ULVN RI IORRGLQJñ WKH\ VXJJHVWHG WKDW DQ\ LQFUHDVHG IORRG ULVN FRXOG EH RIIVHW E\ LPSURYHG
UHVHUYRLU LQIORZ IRUHFDVWLQJï ,Q UHVSRQVHñ D WZRðVWDJH ZRUN SODQ ZDV GHYHORSHG ð ILUVWñ WR DVVHVV
ZKHWKHU RU QRW LPSURYHG LQIORZ IRUHFDVWLQJ FRXOG UHDOLVWLFDOO\ PLWLJDWH IORRG ULVN LQ D PHDQLQJIXO
ZD\ DQGñ LI WKLV DSSHDUHG WR EH WKH FDVHñ VHFRQGñ WR DWWHPSW WR GHYHORS DQG LPSOHPHQW WKH UHTXLUHG
PHWKRGRORJ\ï

êïëïì $VVHVVLQJ )RUHFDVW 9LDELOLW\

'XH WR WKH VLJQLILFDQW VWRUDJH YROXPH RI WKH UHVHUYRLUVñ WKHLU OLPLWHG RXWIORZ FDSDFLW\ UHODWLYH WR SHDN
LQIORZ YROXPHVñ WKH ORQJ WUDYHO WLPHV RI UXQRII LQ WKH EDVLQñ DQG WKH XQGHVLUDEOH LPSDFWV RQ WKH
GRZQVWUHDP UHJLPH RI ODUJH DQG IUHTXHQW RXWIORZ FKDQJHVñ LW ZDV GHHPHG XQOLNHO\ WKDW DQ LQIORZ
IRUHFDVW RI RQO\ VHYHUDO GD\V ZRXOG KDYH DQ\ PHDVXUDEOH EHQHILW RQ UHVHUYRLU RSHUDWLRQVï +RZHYHUñ
LW ZDV XQNQRZQ KRZ IDU LQWR WKH IXWXUH LQIORZV ZRXOG KDYH WR EH NQRZQ LQ RUGHU WR EH DEOH WR
LPSURYH RSHUDWLRQVï 7R GHWHUPLQH WKLVñ D K\GURORJLF URXWLQJ FRPSXWHU PRGHO ZDV GHYHORSHG WR
VLPXODWH UHVHUYRLU RSHUDWLRQ ZLWK YDULRXV SHULRGV RI SHUIHFW IRUHNQRZOHGJH RI LQIORZVï 3HUIHFW
IRUHNQRZOHGJH SHULRGV RI êñ æñ ìéñ ëì DQG ëå GD\V ZHUH VHOHFWHG IRU WHVWLQJï 7KH SHUIHFW
IRUHNQRZOHGJH RI LQIORZ HYHQWVñ RU SHUIHFW IRUHFDVWñ LV UHDGLO\ DYDLODEOH IRU PRGHO VLPXODWLRQ UXQV
XVLQJ KLVWRULF LQIORZ GDWDï 7KH PRGHOOHU VLPSO\ FRQWUROV WKH DPRXQW RI KLVWRULF LQIORZ GDWD WKDW WKH
PRGHO FDQ ¦VHH§ DW DQ\ RQH WLPHñ DQG WKDW WKHUHIRUH DIIHFWV WKH PRGHO©V GHFLVLRQ PDNLQJ SURFHVVï
,W PXVW EH UHPHPEHUHGñ KRZHYHUñ WKDW WKH UHVXOW UHSUHVHQWV WKH PD[LPXP EHQHILW WKDW FRXOG SRVVLEO\
EH DFKLHYHG IRU DQ\ IRUHFDVW SHULRGñ VLQFH DQ\ DFWXDO IRUHFDVW PHWKRGRORJ\ FDQ RQO\ DW EHVW DSSURDFK
WKH SHUIHFW IRUHFDVWñ EXW QHYHU DFKLHYH LWï 7KXV WKH EHQHILWV ZLWK DQ DFWXDO IRUHFDVW ZLOO EH OHVV WKDQ
WKRVH DFKLHYHG ZLWK WKH SHUIHFW IRUHFDVW IRU DQ\ JLYHQ IRUHFDVW SHULRG DQGñ IXUWKHUñ FDQ UHDVRQDEO\
EH H[SHFWHG WR EH OHVV DQG OHVV DV WKH IRUHFDVW SHULRG EHFRPHV ORQJHUï 7KLV LV EHFDXVH RXU DELOLW\ WR
IRUHFDVW EHFRPHV OHVV DQG OHVV DFFXUDWH WKH IDUWKHU LQWR WKH IXWXUH ZH WU\ WR SUHGLFWï 7KXVñ LI PRGHO
UHVXOWV VKRZ WKDW WKH OHQJWK RI IRUHFDVW UHTXLUHG WR DFKLHYH D PHDQLQJIXO LPSURYHPHQW LQ UHVHUYRLU
RSHUDWLRQV LV FOHDUO\ EH\RQG FXUUHQW FDSDELOLWLHVñ RU LI QR VLJQLILFDQW LPSURYHPHQW LQ RSHUDWLRQV LV
DFKLHYHGñ WKHQ WKHUH ZRXOG EH QR SRLQW LQ WU\LQJ WR DFWXDOO\ GHYHORS LQIORZ IRUHFDVWLQJ PHWKRGRORJ\
DV SDUW RI WKLV VWXG\ï
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êïëïë 0RGHO 2SHUDWLRQ

7KH PRGHO XVHG WKH VDPH KLVWRULF GDLO\ LQIORZ GDWD IRU WKH ìäèåðìääç SHULRG DV XVHG LQ WKH
¦5(*86(§ PRGHOOLQJñ XVLQJ WKH KLVWRULF WRWDO LQIORZ WR 1DPDNDQ DQG WKH KLVWRULF ORFDO LQIORZ SOXV
PRGHOOHG 1DPDNDQ RXWIORZ DV LQSXW WR 5DLQ\ï ,W ZDV DVVXPHG WKDW HDFK IRUHFDVW ZRXOG EH RI LQIORZ
YROXPH RYHU WKH IRUHFDVW SHULRGñ UHSUHVHQWHG E\ DQ DYHUDJH LQIORZ RYHU WKDW SHULRGï +RZHYHUñ RI WKH
IRUHFDVW SHULRGV EHLQJ WHVWHGñ HDFK IRUHFDVW DOVR LQFOXGHG DQG XVHG WKH LQIRUPDWLRQ IURP DQ\ VKRUWHU
GXUDWLRQ IRUHFDVWVñ WKHUHE\ DW OHDVW SDUWLDOO\ DFFRXQWLQJ IRU WKH GLVWULEXWLRQ RI LQIORZV ZLWKLQ DQ\
JLYHQ IRUHFDVW SHULRGï )RU H[DPSOHñ WKH æðGD\ IRUHFDVW DOVR LQFOXGHG D êðGD\ IRUHFDVW PDGH DW WKH
VDPH WLPHñ DQG WKH VROXWLRQ FRQVLGHUHG QRW RQO\ WKH DSSURSULDWH DFWLRQV WR PHHW WDUJHW OHYHOV æ GD\V
LQ WKH IXWXUHñ EXW DOVR ê GD\V LQ WKH IXWXUHï :KHQHYHU WKHUH ZDV D FRQIOLFWñ WKH VKRUWHVW SHULRG ZDV
JLYHQ SULRULW\ï )RU H[DPSOHñ LQ UHDFWLQJ WR D ODUJH LQIORZ RYHU WKH QH[W æ GD\Vñ WKH ODNH OHYHO ZRXOG
EH GUDZQ GRZQ WR FUHDWH VWRUDJH VSDFH IRU LWñ EXW QRW WR WKH SRLQW RI YLRODWLQJ WKH ORZHU UXOH FXUYH
ê GD\V LQ WKH IXWXUHï 7KH PRGHO XVHG D êðGD\ WLPH VWHS DQG DWWHPSWHG WR WUDFN WKH PLGGOH RI WKH UXOH
FXUYH EDQG õHLWKHU ,-& RU 6&ô RQ HDFK ODNHï ,W GHYLDWHG IURP WKLV WUDFN RQO\ LI LQIORZV ZHUH JUHDWHU
WKDQ WKH RXWIORZ FDSDFLW\ñ LI WKH LQIORZV ZHUH OHVV WKDQ WKH VSHFLILHG PLQLPXP RXWIORZ DOORZDEOHñ
RU LIñ LQ UHVSRQVH WR WKH IRUHFDVWñ LW QHHGHG WR GUDZ GRZQ WKH OHYHO WR SURYLGH DGGLWLRQDO IORRG VWRUDJH
RU UDLVH XS WKH OHYHO WR SURYLGH GURXJKW UHVHUYHVï +RZHYHUñ YLRODWLRQV RI WKH UXOH FXUYHV ZHUH
SHUPLWWHG RQO\ LI WKH LQIORZ H[FHHGHG WKH RXWIORZ FDSDFLW\ RU ZDV OHVV WKDQ WKH PLQLPXP RXWIORZâ
QR YLRODWLRQV ZHUH SHUPLWWHG LQ UHVSRQGLQJ WR WKH IRUHFDVWï )RU FRPSDULVRQ SXUSRVHVñ D EDVH FDVH
RU QR IRUHFDVW FDVH ZDV UXQ XVLQJ WKH DYHUDJH LQIORZ RYHU WKH SDVW ê GD\V DV WKH ¦IRUHFDVW§ñ XSRQ
ZKLFK WKH RXWIORZ RYHU WKH QH[W ê GD\V ZDV EDVHGñ DQG WKHQ FRPSXWLQJ WKH DFWXDO OHYHO ê GD\V KHQFH
XVLQJ WKH DFWXDO LQIORZï

êïëïê 0RGHO 5HVXOWV

$ VXPPDU\ RI UHVXOWV LV SUHVHQWHG DV IROORZVã

7DEOH é ð GRFXPHQWV WKH QXPEHU DQG SHUFHQW RI WLPH RI UXOH FXUYH YLRODWLRQVñ SOXV WKH PD[LPXP
DQG PHGLDQ GHYLDWLRQVñ IRU ERWK ,-& DQG 6& UXOH FXUYHV RQ ERWK ODNHV IRU DOO RI WKH
IRUHFDVW SHULRGV WHVWHGï

7DEOH è ð GRFXPHQWV WKH SHDN IORRG OHYHOV UHDFKHG LQ WKH ç KLJKHVW OHYHO IORRG \HDUVñ õLQ WKH
ìäèåðìääç VHTXHQFHô ZLWK WKH YDULRXV IRUHFDVW SHULRGV DQG ERWK VHWV RI UXOH FXUYHVï

*UDSK ìå ð VKRZVñ IRU ìäçå LQIORZVñ WKH UHVXOWDQW OHYHOV RQ 5DLQ\ DQG 1DPDNDQ ODNHV IRU DOO WKH
IRUHFDVW SHULRGV DQG WKH QRðIRUHFDVW FDVHñ RSHUDWLQJ ZLWK WKH ,-& UXOH FXUYHVï

$GGLWLRQDO JUDSKVñ IRU ERWK ,-& DQG 6& UXOH FXUYH RSHUDWLRQñ FDQ EH IRXQG LQ WKH ,QIORZ )RUHFDVWLQJ
&RPSRQHQW 5HSRUW OLVWHG LQ WKH %LEOLRJUDSK\ï

7DEOH é VKRZV WKDWñ ZLWK HLWKHU VHW RI UXOH FXUYHV DQG IRU HLWKHU ODNHñ WKH SHUFHQW RI WLPH WKDW WKH
XSSHU DQG ORZHU UXOH FXUYHV DUH YLRODWHG GLPLQLVKHV DV WKH IRUHFDVW JURZV ORQJHUï +RZHYHUñ WKH
DPRXQW RI LPSURYHPHQW LV UDWKHU PRGHVWï )RU H[DPSOHñ RQ 5DLQ\ /DNH ZLWK WKH 6& UXOH FXUYHVñ
FRPSDUHG WR WKH EDVH FDVH õQR IRUHFDVWôñ WKH QXPEHU RI YLRODWLRQV RI WKH XSSHU UXOH FXUYH DUH RQO\
UHGXFHG íïçèø õêïåéø ð êïìäøô ZLWK D SHUIHFW æðGD\ IRUHFDVWñ DQG RQO\ ìïçø õêïåéø ð ëïëéøô LI D
SHUIHFW ëåðGD\ IRUHFDVW FRXOG EH DFKLHYHGï )XUWKHUñ WKHUH LV OLWWOH RU QR LPSURYHPHQW LQ WKH PD[LPXP
GHYLDWLRQ DERYH DQG EHORZ WKH UXOH FXUYH EDQGVñ DQG ZKHUH WKHUH LV D FKDQJH LW LV DERXW WKH VDPH
ZLWK HLWKHU VHW RI UXOH FXUYHVï $V ZHOOñ LW LV QRWHG WKDW WKHUH LV OLWWOH FKDQJH LQ PHGLDQ GHYLDWLRQ IURP
WKH EDQGVâ LQ IDFWñ VRPH LQFUHDVH ZLWK WKH ORQJHU IRUHFDVWVï 7KLV LV VLPSO\ GXH WR WKH VPDOOHU
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GHYLDWLRQV EHLQJ HOLPLQDWHG ZLWK WKH ORQJHU IRUHFDVWVñ ZKLOH WKH ODUJHU GHYLDWLRQV UHPDLQñ WKLV
UHVXOWLQJ LQ D ODUJHU PHGLDQï

7DEOH è VKRZV WKDWñ DV WKH IRUHFDVW OHQJWKHQVñ WKH SHDN OHYHO UHDFKHG GXULQJ WKH ç ODUJHVW IORRG \HDUV
GRHV WHQG WR UHGXFH EXWñ DJDLQñ E\ D UDWKHU PRGHVW DPRXQW LQ PRVW FDVHVï &RPSDUHG WR WKH EDVH FDVHñ
WKH UHGXFWLRQ LV W\SLFDOO\ ë FP RU OHVV õPD[LPXP LV ç FPô IRU D æðGD\ SHUIHFW IRUHFDVW DQG W\SLFDOO\
è FP RU OHVV õPD[LPXP LV ìè FPô IRU D ëåðGD\ SHUIHFW IRUHFDVWï 7KH LPSURYHPHQW LV DERXW WKH VDPH
IRU ERWK WKH ,-& DQG 6& UXOH FXUYHVï

7KH 5DLQ\ /DNH SORW RQ *UDSK ìå FDQ EH XVHG WR LOOXVWUDWH PRGHO RSHUDWLRQï )LUVWñ QRWH WKDW WKH OLQHV
DUH SORWWHG LQ WKH RUGHU VKRZQ LQ WKH OHJHQG DQG VRñ LI WZR OLQHV SORW LQ WKH VDPH SODFHñ RQO\ WKH ORZHU
RI WKH WZR LQ WKH OHJHQG ZLOO DSSHDU RQ WKH JUDSK DV WKH XSSHU RQH ZLOO EH KLGGHQ EHQHDWK LWï 2Q WKH
OHYHO SORWñ GXULQJ WKH VSULQJ UHILOO ULVLQJ OLPEñ LW FDQ EH VHHQ WKDW WKH VROXWLRQV IRU DOO WKH IRUHFDVW
SHULRGV DUH WUDFNLQJ XS WKH PLGGOH RI WKH EDQG XQWLO DW OHDVW PLGð0D\ï $W WKLV SRLQW WKH ëåðGD\
IRUHFDVW VROXWLRQ VWDUWV WR GUDZ WRZDUG WKH ORZHU UXOH FXUYHñ LQ UHVSRQVH WR KDYLQJ VHHQ WKH ODUJH
LQIORZ FRPLQJ LQ -XQH DQG WKHUHIRUH WU\LQJ WR FUHDWH VWRUDJH VSDFH IRU LWï $W ODWHU GDWHV WKH ëìðGD\
DQG ìéðGD\ VROXWLRQV WDNH VLPLODU DFWLRQVñ KDYLQJ QRW VHHQ WKH ORRPLQJ IORRG LQIORZ DV HDUO\ï $OO
WKUHH UHDFK WKH ORZHU UXOH FXUYH DQG VR FDQQRW GR DQ\WKLQJ IXUWKHU WR GHDO ZLWK WKH XSFRPLQJ IORRGï
7KHQñ ZKHQ WKH IORRG LQIORZ DUULYHVñ WKH LQIORZ UDWH LV TXLFNO\ JUHDWHU WKDQ WKH GDP©V RXWIORZ
FDSDFLW\ï $OWKRXJK WKH RXWIORZ LV LQFUHDVHG WR PD[LPXP SRVVLEOHñ WKH OHYHO ULVHV WKURXJK WKH UXOH
FXUYH EDQG DQG ZHOO DERYH LWï 7KH æðGD\ DQG êðGD\ IRUHFDVW VROXWLRQV RQO\ GHWHFW WKH ODUJH LQIORZ
VOLJKWO\ EHIRUH LW KLWVï 7KH\ KDYH DFKLHYHG YHU\ OLWWOH GUDZGRZQ EHIRUH WKH LQIORZ RYHUZKHOPV WKH
RXWIORZ FDSDFLW\ï 7KH EDVH FDVHñ ZLWK QR IRUHZDUQLQJñ LV WKH ILUVW WR ULVH DERYH WKH UXOH FXUYH DQG
DOVR SURGXFHV WKH KLJKHVW SHDNï +RZHYHUñ WKLV LV OHVV WKDQ ì FP DERYH WKH æðGD\ IRUHFDVW SHDNñ DQG
RQO\ ë FP DERYH WKH ëåðGD\ IRUHFDVW SHDNï ,Q 2FWREHUñ VRPH RI WKH VROXWLRQ OLQHV DJDLQ GHYLDWH IURP
WKH PLGðEDQG WUDFNLQJ SRVLWLRQñ LQ UHVSRQVH WR GHWHFWLQJ KLJKHU IDOO LQIORZVï +RZHYHUñ LQ WKLV FDVHñ
QRQH RI WKH VROXWLRQV JR RXWVLGH WKH UXOH FXUYH EDQGï ,Q IDFWñ WKH VKRUWHU IRUHFDVW VROXWLRQV DSSHDU
WR EH EHWWHU WKDQ WKH ORQJHU RQHV LQ WKDW WKH\ FRQWLQXH WR WUDFN WKH PLGðEDQG WDUJHW ZLWKRXW
XQQHFHVVDU\ GHYLDWLRQVï 7KLV LV GXH WR WKH VLPSOLVWLF QDWXUH RI WKH PRGHOï 7KH IDOO LQIORZ GRHV QRW
H[FHHG WKH GDP©V RXWIORZ FDSDFLW\ DQG VR GHYLDWLQJ IURP WKH WDUJHW OHYHO LV QRW DFWXDOO\ QHFHVVDU\ñ
EXW D PRUH FRPSOH[ PRGHO ZRXOG EH QHHGHG WR GHWHFW DQG DFFRXQW IRU WKLVï 7KLV LV QRW D SUREOHP
LQ DVVHVVLQJ WKH UHVXOWV VLQFH RQO\ XQDYRLGDEOH YLRODWLRQV IURP WKH UXOH FXUYH EDQGV DUH FRXQWHGï

êïëïé 2YHUDOO 2EVHUYDWLRQV

,QIORZ IRUHFDVWLQJ DSSHDUV WR EH RI OLWWOH KHOS LQ PLWLJDWLQJ IORRG ULVN RQ WKHVH ODNHVï *LYHQ WKH
OLPLWHG RXWIORZ FDSDFLW\ RI WKH GDPVñ HVSHFLDOO\ DW ORZHU ODNH OHYHOVñ PXFK RI WKH LQFRPLQJ IORRG
YROXPH KDV WR EH KDQGOHG E\ UHVHUYRLU VWRUDJH UDWKHU WKDQ E\ GLVFKDUJHï $ IRUHFDVW ZHOO LQ DGYDQFH
RI WKH IORRG HYHQW LV QHHGHG LQ RUGHU WR SURYLGH WKH WLPH QHHGHG WR FUHDWH WKH UHTXLUHG VWRUDJHñ EXW
WKHQ WKH UXOH FXUYHV WKHPVHOYHV EHFRPH DQ LPSHGLPHQW VLQFH WKH UXOH FXUYH EDQGV DUH WRR QDUURZ
WR SHUPLW VXIILFLHQW VWRUDJH VSDFH WR EH FUHDWHG WR DFFRPPRGDWH WKH IORRG YROXPHï 7KXVñ ZKLOH LW
ZDV LQLWLDOO\ EHOLHYHG WKDW VLJQLILFDQW LPSURYHPHQWV LQ RSHUDWLRQV ZRXOG HYHQWXDOO\ EH VHHQ ZLWK
ORQJHU DQG ORQJHU LQIORZ IRUHFDVWVñ WKLV SURYHG QRW WR EH WKH FDVHï

êïëïè &RQFOXVLRQV

:LWK HLWKHU WKH ,-& RU WKH 6& UXOH FXUYHVñ LW DSSHDUV WKDW LQIORZ IRUHFDVWLQJ FRXOG OHDG WR RQO\ YHU\
PRGHVW LPSURYHPHQWV LQ UHVHUYRLU RSHUDWLRQVñ DV PHDVXUHG E\ WKH QXPEHU DQG PDJQLWXGH RI UXOH
FXUYH EDQG YLRODWLRQVï :LWK HLWKHU VHW RI FXUYHVñ D SHUIHFW æðGD\ LQIORZ IRUHFDVW ZRXOG UHGXFH WKH
DPRXQW RI WLPH WKH XSSHU DQG ORZHU UXOH FXUYHV DUH YLRODWHG E\ QR PRUH WKDQ íïåø DQG íïéø
UHVSHFWLYHO\ñ DQG ZRXOG JLYH YLUWXDOO\ QR FKDQJH LQ PDJQLWXGH RI YLRODWLRQVï *LYHQ WKDW DQ DFWXDO
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æðGD\ IRUHFDVW ZRXOG OLNHO\ DFKLHYH RQO\ D IUDFWLRQ RI WKH SHUIHFW IRUHFDVW EHQHILWVñ DQG WKHVH DUH
DOUHDG\ ORZñ LQIORZ IRUHFDVW GHYHORSPHQW ZRUN LV QRW ZDUUDQWHG DV SDUW RI WKLV UXOH FXUYH UHYLHZï
)XUWKHUñ JLYHQ WKDW WKH PRGHVW EHQHILWV DUH DERXW WKH VDPH IRU HLWKHU VHW RI UXOH FXUYHVñ WKH LQFOXVLRQ
RI IRUHFDVW EHQHILWV ZRXOG QRW FKDQJH WKH RYHUDOO UDQNLQJ RI SHUIRUPDQFH RI WKH WZR VHWV RI UXOH
FXUYHVï

êïê )ORRG 5LVN $VVHVVPHQW

7KLV VHFWLRQ VXPPDUL]HV WKH ZRUN FRQGXFWHG WR DVVHVV WKH UHODWLYH FKDQJH LQ IORRG ULVNñ LI DQ\ñ XQGHU
WKH SURSRVHG 6& UXOH FXUYHVñ DV ZHOO DV XQGHU DOWHUQDWLYHV &ì DQG 0ìñ FRPSDUHG WR WKH H[LVWLQJ ,-&
UXOH FXUYHVï 7KH DVVHVVPHQW ZDV FRPPHQFHG E\ WKH 6Wï 3DXO 'LVWULFW RI WKH 86 $UP\ &RUSV RI
(QJLQHHUV LQ 1RYHPEHU ìääæ DQG GHILQHG WKH HOHYDWLRQðIUHTXHQF\ DQG HOHYDWLRQðGXUDWLRQ FXUYHV IRU
5DLQ\ DQG 1DPDNDQ ODNHVñ DQG WKH GLVFKDUJHðIUHTXHQF\ FXUYHV IRU 5DLQ\ /DNH RXWIORZï 7KHVH
FXUYHV DUH EDVHG RQ FRUUHODWLRQV WR ORQJHUðWHUP UHFRUGV XVLQJ JUDSKLFDO WHFKQLTXHV DV ZHOO DV WKH
5(*86( K\GURORJLF PRGHOOLQJ UXQ UHVXOWV GLVFXVVHG LQ 6HFWLRQ êïìïìï 7KDW VHFWLRQ DOVR DGGUHVVHV
DQQXDO DQG PRQWKO\ IORZðGXUDWLRQ FXUYHV IRU 5DLQ\ /DNH RXWIORZVï

&RPSDULVRQV ZHUH PDGH EHWZHHQ $OWHUQDWLYHV )ìð,-& õH[LVWLQJ FRQGLWLRQôñ )ìð6&ñ &ì DQG 0ì WR
DVVHVV WKH UHODWLYH FKDQJH LQ WKH IUHTXHQF\ DQG GXUDWLRQ RI 5DLQ\ DQG 1DPDNDQ ODNH OHYHOV H[FHHGLQJ
WKH HVWDEOLVKHG XSSHU ,-& HPHUJHQF\ FRQGLWLRQ OHYHOV RI êêæïæè P RQ 5DLQ\ DQG êéíïäè P RQ
1DPDNDQï 7KH UHODWLYH FKDQJH LQ WKH IUHTXHQF\ DQG PDJQLWXGH RI 5DLQ\ /DNH RXWIORZ ZDV
GHWHUPLQHG DQG FRPSDUHG DPRQJ WKH UXOH FXUYH VHWV WR DVVHVV WKH SRWHQWLDO IRU LQFUHDVHG GRZQVWUHDP
IORRGLQJ RQ WKH 5DLQ\ 5LYHUï 1DPDNDQ /DNH RXWIORZ ZDV QRW DQDO\]HG DV DQ\ FKDQJHV LQ WKH
GLVFKDUJHðIUHTXHQF\ FKDUDFWHULVWLFV WKHUH DUH DFFRXQWHG IRU LQ WKH FKDQJHV GHWHUPLQHG IRU 5DLQ\ /DNH
RXWIORZï

êïêïì (OHYDWLRQî'LVFKDUJH )UHTXHQFLHV

$QQXDO SHDN IUHTXHQF\ FXUYHV ZHUH GHYHORSHG IRU 5DLQ\ DQG 1DPDNDQ ODNH HOHYDWLRQV DQG 5DLQ\
/DNH GLVFKDUJH XVLQJ D GDLO\ WLPH LQWHUYDOï 7KH UHVXOWV RI WKH 5(*86( K\GURORJLF PRGHO UXQV ZHUH
XWLOL]HG LQ WKH DQDO\VLV XVLQJ WKH FRQWLQXRXV WLPH SHULRG VLPXODWHG LQ WKH PRGHO õìäèåðìääçôñ EXW
ZLWK KLVWRULF H[WHQVLRQ RI WKH WLPH SHULRG XVLQJ WKH ìäèí IORRG HYHQW PRGHO UXQï %HFDXVH 5DLQ\ DQG
1DPDNDQ ODNH HOHYDWLRQV DQG WKH GLVFKDUJH IURP 5DLQ\ /DNH DUH DIIHFWHG E\ UHJXODWLRQñ WKH SHDN
YDOXHV ZHUH DQDO\]HG JUDSKLFDOO\ UDWKHU WKDQ DQDO\WLFDOO\ï

7KH ìäèí HYHQW ZDV NQRZQ WR KDYH SURGXFHG WKH KLJKHVW SHDN GLVFKDUJH DQG HOHYDWLRQ IRU WKH SHULRG
RI UHFRUG IRU ERWK 5DLQ\ /DNH DQG 1DPDNDQ /DNHï ,W ZDV DVVXPHG WKDW WKLV HYHQW ZDV WKH KLJKHVW
VLQFH ìäíæ EDVHG RQ DYDLODEOH IORZ DQG HOHYDWLRQ GDWDï :KHQ FRPSDUHG WR WKH WUHQG RI WKH UHVW RI
WKH GDWDñ WKH ìäèí HYHQW PD\ KDYH D UHWXUQ SHULRG ORQJHU WKDQ DVVXPHGï +RZHYHUñ UHVHDUFK WR
FRQILUP LWV WUXH IUHTXHQF\ RI RFFXUUHQFH LV EH\RQG WKH VFRSH RI WKLV VWXG\ï

7KH DQQXDO SHDN IUHTXHQFLHV ZHUH FRPSXWHG XVLQJ PHGLDQ SORWWLQJ SRVLWLRQV IURP WKH )ORRG
)UHTXHQF\ $QDO\VLV õ))$ô FRPSXWHU SURJUDP RI WKH +\GURORJLF (QJLQHHULQJ &HQWHU õ+(&ô RI WKH
86 $UP\ &RUSV RI (QJLQHHUVï 3HDN DQQXDO HOHYDWLRQV IRU ERWK ODNHV IRU WKH KLJKHVW WZHQW\ PRGHOOHG
\HDUV ZHUH FRUUHODWHG WR WKH KLJKHVW WZHQW\ \HDUV RI UDQNHG 0D\ð-XO\ LQIORZ YROXPHV õ7DEOH êô IURP
WKH ORQJHU UHFRUG õìäíæðìääçô DQG DVVLJQHG DSSURSULDWH SORWWLQJ SRVLWLRQVï 7KLV SURFHVV DOORZHG
H[WHQVLRQ RI WKH VKRUWHU PRGHOOHG SHULRG õìäèåðìääçôñ IRU ZKLFK GDLO\ HOHYDWLRQ YDOXHV ZHUH
DYDLODEOHñ WR WKH ORQJHU SHULRG RI UHFRUG õìäíæðìääçôï 7KLV ZDV QHFHVVDU\ EHFDXVH RQO\ PRQWKO\
HOHYDWLRQ YDOXHV ZHUH DYDLODEOH IRU PXFK RI WKH SHULRGñ SULRU WR WKH ìäèí©Vï /DNH HOHYDWLRQV ZHUH
FRUUHODWHG WR WKH UDQNHG LQIORZ YROXPHVñ EHFDXVH WKH IUHTXHQF\ RI WKH LQIORZ YROXPHV LV LQGHSHQGHQW
RI ODNH UHJXODWLRQ HIIHFWVï 7DEOH ç VKRZV WKH HOHYDWLRQðIUHTXHQF\ FRPSDULVRQV IRU 5DLQ\ DQG
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1DPDNDQ /DNHVï 3HDN DQQXDO GDLO\ GLVFKDUJH IURP 5DLQ\ /DNH IRU WKH PRGHOOHG SHULRG õìäèåðìääçô
ZDV FRUUHODWHG WR äì \HDUV RI SHDN RXWIORZ UHFRUG DQG DVVLJQHG WKH DSSURSULDWH SORWWLQJ SRVLWLRQVï
7DEOH æ VKRZV WKH GLVFKDUJHðIUHTXHQF\ FRPSDULVRQV IRU 5DLQ\ /DNH RXWIORZï

êïêïë (OHYDWLRQ 'XUDWLRQ

(OHYDWLRQðGXUDWLRQ FXUYHV ZHUH GHYHORSHG IRU 5DLQ\ DQG 1DPDNDQ ODNHVï 7KH 5(*86( K\GURORJLF
PRGHO UXQV ZHUH XWLOL]HG LQ WKH DQDO\VLV XVLQJ WKH FRQWLQXRXV WLPH SHULRG VLPXODWHG LQ WKH PRGHO
õìäèåðìääçôï 3ORWV RI ODNH HOHYDWLRQ YHUVXV SHUFHQW RI WLPH DW RU EHORZ D JLYHQ HOHYDWLRQ ZHUH
FRPSXWHGï *UDSK ìä VKRZV WKH HOHYDWLRQ¤GXUDWLRQ UHODWLRQVKLSV IRU 5DLQ\ DQG 1DPDNDQ ODNHVï

êïêïê 5HVXOWV DQG 2EVHUYDWLRQV

([DPLQDWLRQ RI WKH UHVXOWV RI WKH HOHYDWLRQðIUHTXHQF\ DQDO\VLV VKRZQ LQ 7DEOH ç IRU 5DLQ\ DQG
1DPDNDQ ODNHV VKRZV WKDW DOO RI WKH DOWHUQDWLYHV SURGXFH D VPDOO LQFUHDVH LQ IORRG OHYHOV IRU WKH èð\U
WKURXJK WKH ìííð\U HYHQWVñ FRPSDUHG WR WKH H[LVWLQJ FRQGLWLRQñ ZLWK WZR PLQRU H[FHSWLRQVï )RU WKH
èð\U HYHQW RQ 5DLQ\ WKH LQFUHDVH LV ë FP IRU )ìð6&ñ EXW &ì DQG 0ì VKRZ D GHFUHDVH RI ì FPï )RU
WKH ìííð\U HYHQW RQ 5DLQ\ WKH LQFUHDVH LV ìé FP IRU )ìð6& DQG ä FP IRU &ì DQG 0ìï 2Q 1DPDNDQ
DOO RI WKH DOWHUQDWLYHV SURGXFH DERXW WKH VDPH LQFUHDVH DW HDFK IUHTXHQF\ï )RU WKH èð\U HYHQW RQ
1DPDNDQ WKH LQFUHDVH LV ì FP DQG IRU WKH ìííð\U HYHQW WKH LQFUHDVH LV ìí FPï

7KH UHVXOWV RI WKH GLVFKDUJHðIUHTXHQF\ DQDO\VLV õ7DEOH æô IRU 5DLQ\ /DNH RXWIORZ VKRZV WKDW DOO RI
WKH DOWHUQDWLYHV SURGXFH VOLJKWO\ KLJKHU GLVFKDUJHV RQ WKH 5DLQ\ 5LYHU IRU WKH èð\U WKURXJK ìííð\U
HYHQWVñ FRPSDUHG WR WKH H[LVWLQJ FRQGLWLRQï )ìð6& SURGXFHG WKH JUHDWHVW LQFUHDVHñ ZKLOH 0ì
SURGXFHG WKH OHDVW LQFUHDVH DQG ZDV FORVHVW WR WKH H[LVWLQJ FRQGLWLRQï &ì IHOO EHWZHHQ WKH WZR LQ
WHUPV RI RYHUDOO LQFUHDVHï )RU WKH èð\U HYHQW WKH LQFUHDVH LV éí P îV IRU )ìð6&ñ ëè P îV IRU &ì DQGê ê

ìí P îV IRU 0ìï )RU WKH ìííð\U HYHQW WKH LQFUHDVH LV èí P îV IRU )ìð6&ñ éí P îV IRU &ì DQG êí P îVê ê ê ê

IRU 0ìï

(OHYDWLRQðGXUDWLRQ FRPSDULVRQV RI WKH UXOH FXUYH VHWV IRU 5DLQ\ /DNHñ VKRZQ RQ *UDSK ìäñ UHYHDO
QR VLJQLILFDQW LQFUHDVH LQ GXUDWLRQ RI IORRG OHYHOV DERYH HOHYDWLRQ êêæïæè P õH[LVWLQJ ,-& IORRG
FRQGLWLRQ OHYHOô IRU DOWHUQDWLYHV )ìð6&ñ &ì DQG 0ì RYHU WKH H[LVWLQJ FRQGLWLRQ õ)ìð,-&ôï 7KH
GXUDWLRQ RI IORRG OHYHOV DERYH WKH XSSHU ,-& HPHUJHQF\ FRQGLWLRQ OHYHO RQ 5DLQ\ /DNH ZDV LQFUHDVHG
E\ DERXW íïäø IRU )ìð6&ñ íïéø IRU &ì DQG íïêø IRU 0ìï 2Q 1DPDNDQ /DNH WKH GXUDWLRQ RI IORRG
OHYHOV H[FHHGLQJ WKH XSSHU ,-& HPHUJHQF\ FRQGLWLRQ OHYHO ZDV LQFUHDVHG E\ DERXW íïéø IRU )ìð6&ñ
&ì DQG 0ìï

2YHUDOOñ LQFUHDVHV LQ IORRG OHYHOV RQ 5DLQ\ DQG 1DPDNDQ ODNHV DQG LQ 5DLQ\ 5LYHU GLVFKDUJHñ DPRQJ
DOWHUQDWLYHV )ìð6&ñ &ì DQG 0ì ZKHQ FRPSDUHG WR WKH H[LVWLQJ UXOH FXUYHVñ DUH UHODWLYHO\ VPDOO DQG
GR QRW DSSHDU WR EH YHU\ VLJQLILFDQWï

êïé 2WKHU +\GURORJLF ,VVXHV

7KH 3ODQ RI 6WXG\ FDOOHG IRU D QXPEHU RI RWKHU K\GURORJLF LVVXHV WR EH HYDOXDWHGï 7KHVH ZHUH WKH
TXHVWLRQ RI ZKHWKHU UXOH FXUYHV DUH WKH EHVW DSSURDFK IRU UHJXODWLQJ 5DLQ\ DQG 1DPDNDQ ODNHVñ WKH
PLQLPXP RXWIORZ FULWHULD IRU WKH ODNHVñ LPSDFWV RI %HDU DQG *ROG 3RUWDJH RYHUIORZV RQ ORZ
1DPDNDQ /DNH OHYHOVñ DQG WKH EDODQFLQJ RI ZDWHU EHWZHHQ ODNHV õEHWZHHQ 5DLQ\ DQG 1DPDNDQ RU
EHWZHHQ WKHVH ODNHV DQG WKRVH IXUWKHU GRZQVWUHDPôï 7KH %RDUG©V YLHZV RQ WKHVH LVVXHVñ EDVHG RQ
WKH K\GURORJLF PRGHOOLQJ ZRUNñ FDQ EH H[SUHVVHG DW WKLV SRLQW EXW WKH GHYHORSPHQW RI
UHFRPPHQGDWLRQV RQ VHYHUDO RI WKHVH LVVXHV LV YHU\ PXFK GHSHQGHQW RQ SXEOLF DQG DJHQF\ LQSXW
ZKLFK LV DGGUHVVHG LQ VXEVHTXHQW VHFWLRQV RI WKH UHSRUWï
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êïéïì /DNH 0DQDJHPHQW $OWHUQDWLYHV

7R DGGUHVV WKH TXHVWLRQ RI ZKHWKHU UXOH FXUYHV DUH WKH EHVW DSSURDFK IRU UHJXODWLQJ 5DLQ\ DQG
1DPDNDQ ODNHVñ LW LV LPSRUWDQW WR FRQVLGHU WKH FODVVLF RSWLRQV DYDLODEOH IRU ZDWHU UHVRXUFH
PDQDJHPHQWï 2XW RI WKH IXOO VSHFWUXP RI UHJXODWLRQ PDQDJHPHQW RSWLRQVñ UXOH FXUYHV OLH FORVH WR
RQH HQG RI WKH VSHFWUXP DQG D IXOO\ PDQGDWHG FRQWURO ERDUGñ ZLWK DXWKRULW\ RYHU WKH IXOO UDQJH RI
OHYHOV DQG RXWIORZVñ OLHV DW WKH RWKHU HQGï 3URYLGHG WKDW ZDWHU PDQDJHPHQW REMHFWLYHV FDQ UHDVRQDEO\
EH PHWñ WKH UXOH FXUYH DSSURDFK LV DWWUDFWLYH VLQFH LW LV VLPSOHñ ORZ FRVWñ DQG FRQVLVWHQW VR WKDW
HYHU\RQH NQRZV ZKDW WR H[SHFWï 5XOH FXUYHV DUH W\SLFDOO\ GHYHORSHG DV D UHVXOW RI D VWXG\ñ VXFK DV
WKH RULJLQDO ,-& VWXG\ IRU 5DLQ\ DQG 1DPDNDQ ODNHVñ WKDW DWWHPSWV WR FRQVLGHU DQG EDODQFH WKH
LQWHUHVWV RI DOO VWDNHKROGHUVï +RZHYHUñ UXOH FXUYHV DUH ULJLGï 7KH\ DUH D FRPSURPLVHñ EDVHG RQ YLHZV
DW WKH WLPH RI WKHLU GHYHORSPHQWñ IRU QRW RQO\ DOO WKH LQWHUHVWV EXW DOVR IRU WKH IXOO UDQJH RI LQIORZV
WR EH H[SHFWHGï 7KH\ FDQ SURYLGH D UHDVRQDEOH VWUDWHJ\ IRU DOO \HDUV EXW SUREDEO\ QRW WKH RSWLPXP
IRU DQ\ VLQJOH \HDUï ,Q FRQWUDVWñ D IXOO\ PDQGDWHG FRQWURO ERDUG KDV WKH IOH[LELOLW\ WR UHVSRQG WR
FKDQJLQJ FRQGLWLRQVñ VXFK DV ZHW DQG GU\ \HDUVñ DQG FDQ UHDFW PRUH IXOO\ WR LQIORZ IRUHFDVWV õLI
UHOLDEOH IRUHFDVWV DUH SRVVLEOH DQG DYDLODEOHôï ,W FDQ DFFRPPRGDWH FKDQJLQJ SULRULWLHVñ SHUKDSV
JLYLQJ RQH LQWHUHVW D KLJKHU SULRULW\ XQGHU FHUWDLQ FLUFXPVWDQFHVï $Q H[DPSOH ZRXOG EH JLYLQJ ILVK
VSDZQLQJ D KLJKHU SULRULW\ LQ WKH FXUUHQW \HDU LI WKH SDVW VHYHUDO \HDUV KDYH KDG SRRU VXFFHVV GXH WRñ
VD\ñ ORZ LQIORZVï

2I VSHFLILF UHOHYDQFH WR 5DLQ\ð1DPDNDQñ D IXOO\ PDQGDWHG ERDUG FRXOG DGGUHVV WKH VXJJHVWLRQV E\
WKH HQYLURQPHQWDO LQWHUHVWV WKDW ZDWHU OHYHOV VKRXOG ULVH DERYH QRUPDO KLJKV DQG GHFOLQH EHORZ
QRUPDO ORZV HYHU\ IHZ \HDUV LQ RUGHU WR LPSURYH KDELWDWï 7KLV VRUW RI IOH[LELOLW\ FRPHV DW D FRVWñ
KRZHYHUï $ ERDUG UHTXLUHV D PDQDJHPHQW VWUXFWXUHñ IXOO WLPH VWDII DQG DSSURSULDWH WHFKQLFDO WRROVñ
DOO RI ZKLFK DUH H[SHQVLYHï ,W UHTXLUHV D SURFHVV IRU WKH DFWLYH LQYROYHPHQW RI VWDNHKROGHUV RQ DQ RQð
JRLQJ EDVLVñ DQG PXVW LQLWLDOO\ GHYHORS DQG WKHQ HYROYH FULWHULD IRU EDODQFLQJ WKH YDULRXV LQWHUHVWV
RQ ERWK D ORQJ DQG VKRUW WHUP EDVLVï $OVRñ ZKHUH WKH SRWHQWLDO IRU JRRG LQIORZ IRUHFDVWV RI VXIILFLHQW
GXUDWLRQ LV OLPLWHGñ HYHQ D ERDUG PD\ KDYH WR UHVRUW WR XVLQJ JXLGHOLQHV YHU\ VLPLODU WR UXOH FXUYHVï
)LQDOO\ñ FRPSDUHG ZLWK UXOH FXUYH RSHUDWLRQVñ WKHUH LV QR JXDUDQWHH WKDW WKH SXEOLF LV JRLQJ WR EH DQ\
PRUH VDWLVILHG ZLWK D ERDUG©V DWWHPSWV WR EHVW EDODQFH LQWHUHVWV DQG LQIORZVñ RU HYHQ EH FRQYLQFHG
RI WKH ERDUG©V LPSDUWLDOLW\ï %HWZHHQ WKH H[WUHPHV RI UXOH FXUYHV DQG D FRQWURO ERDUGñ RQH PLJKW
FRQVLGHU DOWHUQDWLYHV ZLWK OHYHO DQG IORZ JXLGHOLQHV DV RSSRVHG WR UXOHVñ FRXSOHG ZLWK D SROLF\
GHILQLQJ OLPLWHG IOH[LELOLW\ XQGHU FHUWDLQ FLUFXPVWDQFHVï +RZHYHUñ WU\LQJ WR DQWLFLSDWH VXFK
FLUFXPVWDQFHV DQG GHILQH OLPLWHG RSHUDWLRQDO IOH[LELOLW\ IRU HDFK FDVH LQ DGYDQFH FDQ EH YHU\
FRPSOH[ñ DQG VWLOO UHTXLUHV DQ REMHFWLYH ERG\ WR RSHUDWH WKH V\VWHPï

7KH %RDUG LV SUHVHQWO\ RI WKH YLHZ WKDW UXOH FXUYHV FDQ FRQWLQXH WR DGHTXDWHO\ PHHW ZDWHU
PDQDJHPHQW REMHFWLYHV RQ WKHVH ODNHVï 7KLV LV EDVHG LQ SDUW RQ WKH GHJUHH RI FRPSURPLVH DOUHDG\
DFKLHYHG DPRQJ WKH LQWHUHVWVñ LQ SDUW RQ WKH WHFKQLFDO ZRUN VXFK DV WKH PRGHOOHG V\VWHP UHVSRQVH
WR LQIORZV DQG LQ SDUW RQ D UHYLHZ RI DWWHPSWV DW LQIORZ IRUHFDVWLQJ IRU WKH EDVLQ ZKLFK LQGLFDWH
OLPLWHG SRWHQWLDO IRU UHOLDEOH IRUHFDVWV RI VXIILFLHQW GXUDWLRQï ,Q DGGLWLRQñ LW LV XQOLNHO\ WKDW
JRYHUQPHQWV ZRXOG EH SUHSDUHG WR PDNH WKH UHVRXUFHV DYDLODEOH IRU D PRUH SURðDFWLYH IRUP RI
PDQDJHPHQW LQ WKLV FRQWLQXLQJ HUD RI ILVFDO UHVWUDLQWï &HUWDLQO\ WKH SUHIHUHQFH LV WR DGRSW WKH
VLPSOHVW DSSURDFK ZKLFK LV VDWLVIDFWRU\ï

êïéïë 0LQLPXP 2XWIORZ &ULWHULD

([SHULHQFH ZLWK ILYH VLJQLILFDQW GURXJKW HYHQWV LQ WKH 5DLQ\ð1DPDNDQ EDVLQ VLQFH ìäææ KDV SURYLGHG
WKH ,5/%& ZLWK FRQVLGHUDEOH H[SHULHQFH LQ PDQDJLQJ WKHVH VLWXDWLRQVï 7KH ,5/%& EHOLHYHV WKDWñ
ZLWK WKLV H[SHULHQFHñ DQG WKH SUHFHGHQWV WKDW KDYH EHHQ VHW WKURXJK WKH JUDQWLQJ RI 6XSSOHPHQWDU\
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2UGHUV E\ WKH ,-&ñ WKH SURFHVV RI PDQDJLQJ WKHVH HYHQWV FDQ EH VLPSOLILHG DQG LPSURYHG IRU DOO
FRQFHUQHGï

7KH %RDUG©V FRQFHSW LV WR GHILQH D WZRðVWHS PLQLPXP RXWIORZ UXOHï 7KH ILUVW PLQLPXP RXWIORZ
ZRXOG FRPH LQWR HIIHFW DW WKH ORZHU UXOH FXUYHñ DV LV FXUUHQWO\ WKH FDVHï $ VHFRQGñ ORZHU PLQLPXP
RXWIORZ ZRXOG FRPH LQWR IRUFH DW D QHZñ SUHGHILQHG ORZHU GURXJKW OHYHOï :KHQ WKH VHFRQG
PLQLPXP RXWIORZ FRQGLWLRQ LV LQ HIIHFWñ WKH DFWXDO UHOHDVHV IURP WKH GDPV ZRXOG EH GHWHUPLQHG E\
WKH %RDUG DW WKHLU GLVFUHWLRQñ ZLWK WKH GHILQHG PLQLPXP VHWWLQJ WKH ORZHU ERXQGï 7KH %RDUG KDV
EHFRPH IXOO\ IDPLOLDU ZLWK WKH LVVXHV DQG WKH LQWHUHVWV LQ WKH EDVLQñ DQG ZRXOG LPSOHPHQW RXWIORZV
EHORZ WKH ILUVW PLQLPXP RQO\ DIWHU DSSURSULDWH FRQVXOWDWLRQ ZLWK EDVLQ UHVRXUFH PDQDJHUV DQG RWKHU
FRQFHUQHG SDUWLHVï

7KLV WZR VWHS DSSURDFK ZRXOG KDYH WZR PDLQ DGYDQWDJHV RYHU WKH FXUUHQW GURXJKW PDQDJHPHQW
SURFHGXUHVï )LUVWñ DQG PRVW LPSRUWDQWO\ñ EDVLQ UHVRXUFH PDQDJHUV DQG RWKHU XVHUV RI WKH ZDWHU
UHVRXUFH ZRXOG NQRZ ZKDW WR H[SHFW LQ D GURXJKW VLWXDWLRQ DV WKH UXOHV ZRXOG EH GHILQHG LQ DGYDQFHï
+RZHYHUñ WKH\ ZRXOG VWLOO KDYH WKH DVVXUDQFH WKDW WKH\ ZRXOG EH FRQVXOWHG EHIRUH ORZHU IORZV DUH
LPSOHPHQWHGï 6HFRQGO\ñ WKH DPRXQW RI DGPLQLVWUDWLYH RYHUKHDG DQG GHOD\ ZRXOG EH UHGXFHG LQ
UHVSRQGLQJ WR GURXJKW VLWXDWLRQVï 6XSSOHPHQWDU\ 2UGHUV ZRXOG EH UHTXHVWHG E\ WKH ,5/%&ñ DQG
LVVXHG E\ WKH ,-&ñ RQO\ LQ YHU\ VSHFLDO FLUFXPVWDQFHVï

7KH %RDUG EHOLHYHV WKDW WKH FRQFHSW SUHVHQWHG KHUH ZLOO LPSURYH EDVLQ PDQDJHPHQWï 7KH DFWXDO
GHILQLWLRQ RI WKH PLQLPXP RXWIORZV DQG WKH WULJJHU OHYHOV IRU WKH VHFRQG PLQLPXP IORZñ KRZHYHUñ
LV GHSHQGHQW RQ LQSXW IURP UHVRXUFH PDQDJHUV DQG RWKHU LQWHUHVWV ZKLFK LV SUHVHQWHG LQ 6HFWLRQ êïåï

êïéïê ,PSDFWV RI %HDU DQG *ROG 3RUWDJH 2YHUIORZV RQ /RZ 1DPDNDQ /DNH /HYHOV

7KH WZR QDWXUDO RYHUIORZV IURP 1DPDNDQ /DNH DW %HDU 3RUWDJH DQG *ROG 3RUWDJH DUH VLJQLILFDQW
EHFDXVH WKH\ SURYLGH IORZ SDWKV WR 5DLQ\ /DNH WKDW E\SDVV WKH UHJXODWRU\ GDPV DW .HWWOH )DOOVï 7KH
FDSDFLW\ RI WKH WZR RYHUIORZV DW WKH ORZHU OLPLW RI VXPPHU OHYHOV FDQ EH DSSUR[LPDWHO\ çíø RI WKH
VSHFLILHG PLQLPXP IORZ DW .HWWOH )DOOVñ PDNLQJ WKH DFWXDO RXWIORZ XS WR ìïç WLPHV WKH PLQLPXP
VSHFLILHG LQ WKH 2UGHUï 7KH FRQWURO RYHU OHYHOV LQ 1DPDNDQ /DNH LV GLPLQLVKHG LQ SURSRUWLRQ WR WKH
FDSDFLW\ RI WKHVH RYHUIORZVï

+LVWRULFDOO\ñ RYHUIORZ DW %HDU 3RUWDJH ZDV SUREDEO\ PRUH VLJQLILFDQW WKDQ DW *ROG 3RUWDJHï $ WLPEHU
DQG VWRQH FULE ZDV FRQVWUXFWHG LQ WKH HDUO\ \HDUV WR LQKLELW RXWIORZV DW %HDU 3RUWDJH DQG WKH ìäéä ,-&
2UGHU VSHFLILHG WKDW WKLV ZDV QRW WR EH DOWHUHG RU PDLQWDLQHGï *ROG 3RUWDJH RYHUIORZ ZDV VWDEOH XQWLO
WKH PLGðìäèí©V DW ZKLFK WLPH LW ZDV HQODUJHGñ SUREDEO\ E\ ORFDO UHVLGHQWVï 6LQFH WKDW WLPH LW KDV
HQODUJHG IXUWKHU E\ HURVLRQñ E\ WKH UHPRYDO RI D ORJJLQJ URDG WKDW DFWHG DV D SDUWLDO GDP DQG SRVVLEO\
E\ IXUWKHU WDPSHULQJï %HWZHHQ ìäèå DQG ìäåìñ *ROG 3RUWDJH RYHUIORZV LQFUHDVHG RYHU WHQIROGï
2XWIORZ FDSDFLW\ LQFUHDVHG IXUWKHUñ EXW DW D GHFUHDVLQJ UDWHñ WKURXJK WKH ìäåí©Vï 1R DSSUHFLDEOH
FKDQJH LQ WKH UDWLQJ KDV RFFXUUHG VLQFH ìääìï )ORZ FRPPHQFHV DW *ROG 3RUWDJH ZKHQ WKH ZDWHU
HOHYDWLRQ RI 1DPDNDQ /DNH UHDFKHV êêäïëä P DQG %HDU 3RUWDJH DW DQ HOHYDWLRQ RI êéíïêä Pï $W D
1DPDNDQ HOHYDWLRQ RI êéíïææ P õVXPPHU ORZHU UXOH FXUYH OHYHOôñ *ROG 3RUWDJH RXWIORZ LV ìçïë P îVñê

FRPSDUHG WR D %HDU 3RUWDJH IORZ RI ìïê P îVï 'XULQJ IORRG HYHQWV RYHUIORZ DW WKH SRUWDJHV SURYLGHVê

DGGLWLRQDO FDSDFLW\ IRU UHPRYLQJ ZDWHU IURP 1DPDNDQ /DNHï $Q\ UHGXFWLRQ LQ WKHLU FDSDFLW\ ZRXOG
UHGXFH RXWIORZVñ DQG WKXV UDLVH 1DPDNDQ /HYHOVñ VLQFH WKH FDSDFLW\ WR UHOHDVH ZDWHU DW .HWWOH )DOOV
LV OLPLWHG E\ WKH FRQWURO VWUXFWXUHVï

7KH %RDUG EHOLHYHV WKDW WKH PRVW SUDJPDWLF PHDQV RI GHDOLQJ ZLWK WKH RYHUIORZV LV WR LQFOXGH WKH
DPRXQW RI WKH RYHUIORZV LQ WKH PLQLPXP RXWIORZ VSHFLILHG LQ WKH 2UGHUï 7KLV HVVHQWLDOO\ PRYHV WKH
¦PRQLWRULQJ SRLQW§ IURP .HWWOH )DOOV WR WKH FRPELQHG RXWIORZ SRLQWV RI 1DPDNDQ /DNHï 7KLV



,5/%& ð 'UDIW )LQDO 5HSRUW ð 5HYLHZ RI WKH ,-& 2UGHU IRU 5DLQ\ ÷ 1DPDNDQ /DNHV ð ìäääïíéïëå 3DJH ëæ

DSSURDFK ZLOO UHTXLUH WKH FRQWLQXHG SHULRGLF PRQLWRULQJ RI WKH RXWIORZ DW %HDU DQG *ROG 3RUWDJH WR
HQVXUH WKDW WKH HOHYDWLRQðRXWIORZ UHODWLRQVKLS UHPDLQV FXUUHQW DQG LV QRW FRQWLQXLQJ WR LQFUHDVH WRR
TXLFNO\ï 7KLV DSSURDFK LV UHIOHFWHG LQ 5HFRPPHQGDWLRQ ë RI WKH UHSRUWï

êïéïé %DODQFLQJ RI :DWHU %HWZHHQ /DNHV

:DWHU UHVRXUFH PDQDJHPHQW RQ D EDVLQ VFDOHñ UDWKHU WKDQ LQ MXULVGLFWLRQDO XQLWV RU RQ D ORFDO VFDOHñ
LV DQ LGHDO SXUVXHG E\ ZDWHU UHVRXUFH PDQDJHUV HYHU\ZKHUHï 8QGHU WKLV LGHDOñ WKH ,5/%& ZRXOG
KDYH OLNHG WR SURSRVH WKDW 5DLQ\ DQG 1DPDNDQ /DNHV EH PDQDJHG LQWHUðGHSHQGHQWO\ñ DQG SHUKDSV
WKH ZDWHU UHVRXUFH VLWXDWLRQ RI WKH 5DLQ\ 5LYHU DQG UHJLRQV IXUWKHU GRZQVWUHDP FRXOG EH FRQVLGHUHG
DV ZHOO LQ VHWWLQJ RXWIORZV IURP WKHVH XSSHU ODNHVï

,Q SUDFWLFHñ KRZHYHUñ WKHUH LV QRW PXFK RSSRUWXQLW\ RU IOH[LELOLW\ IRU WKLV NLQG RI LQWHUDFWLRQ LQ WKH
5DLQ\ð1DPDNDQ EDVLQï $V QRWHG LQ 6HFWLRQ êïéïìñ WKH %RDUG UHFRPPHQGV UHWDLQLQJ WKH UXOH FXUYH
DSSURDFK IRU UHJXODWLQJ WKHVH ODNHVï 5HDOðWLPH FRQVLGHUDWLRQ RI GRZQVWUHDP DUHDV VXFK DV /DNH RI
WKH :RRGV RU WKH :LQQLSHJ 5LYHUñ RU PRUH WKDQ D VLPSOH WUHDWPHQW RI 5DLQ\ 5LYHU UHJXODWLRQñ LV IDU
WRR FRPSOH[ WR LQFRUSRUDWH DORQJ ZLWK UXOH FXUYHVñ DQG FDQ RQO\ SUDFWLFDOO\ EH DGGUHVVHG RQ WKH EDVLV
RI DYHUDJH FRQGLWLRQV ZKHQ WKH UXOH FXUYHV DUH GHYHORSHGï 5HJDUGLQJ DQ HIIRUW WR EDODQFH EHWZHHQ
1DPDNDQ DQG 5DLQ\ /DNHVñ H[SHULHQFH KDV VKRZQ WKDW WKH ODNHV WHQG WR EH VWUHVVHG E\ ORZ RU KLJK
LQIORZ FRQGLWLRQV DW WKH VDPH WLPHï 7KH LQWHUHVWV RQ HDFK ODNH KDYH OHG WR WKH GHILQLWLRQ RI QDUURZñ
VSHFLILF RSHUDWLQJ FULWHULDï $Q\ VWRUDJH YROXPH WKDW 1DPDNDQ FDQ VSDUH LQ IORRG RU GURXJKW \HDUV
LV VPDOO DQG GRHVQ©W KHOS 5DLQ\ /DNH VLJQLILFDQWO\ï

,Q WKH FRPPHQWV IURP GRZQVWUHDP LQWHUHVWVñ ZKLFK DUH SUHVHQWHG LQ 6HFWLRQ éñ WKHUH LV DQ HPSKDVLV
RQ WKH QHHG WR FRQVLGHU WKH EDVLQ RYHUDOO DQG WR VWULYH IRU D ¦JOREDO§ RSWLPXPï ,W LV WKH %RDUG©V
LQWHQW WR FRQVLGHU WKH RYHUDOO EDVLQ LQ GHILQLQJ WKH UHFRPPHQGHG UXOH FXUYHVñ EXW WKH %RDUG SURSRVHV
WKDW PRUH HODERUDWH EDODQFLQJ VFKHPHV QRW EH LQFRUSRUDWHGï

êïè )LVKHULHV 5HYLHZ

êïèïì ,QLWLDO )LVKHULHV (YDOXDWLRQ

7KH %RDUG JDYH SULRULW\ WR DQ LQGHSHQGHQW UHYLHZ RI WKH H[LVWLQJ LQIRUPDWLRQ RQ WKH ILVKHULHV RI
5DLQ\ DQG 1DPDNDQ /DNHVï $ 6WDWHPHQW RI :RUN ZDV GHYHORSHGñ ZKLFK KLJKOLJKWHG WKH TXHVWLRQV
UHODWHG WR WKH ILVKHULHV UHVRXUFHV LQ WKH 3ODQ RI 6WXG\ñ DQG DVNHG IRU RSLQLRQV RQ TXHVWLRQV VXFK DV
õLô ZKDW LPSDFWV GRHV WKH SUHVHQW PRGH RI UHJXODWLRQ KDYH RQ WKH ILVKHU\"ñ õLLô ZRXOG WKH FKDQJHV
EHLQJ SURSRVHG EH HIIHFWLYH LQ DLGLQJ WKH ILVKHU\" DQG õLLLô DUH DOO RI WKH SURSRVHG FKDQJHV UHTXLUHG
WR HIIHFW D EHQHILW" 7KH 6WDWHPHQW RI ZRUN DOVR DVNHG IRU D GHWDLOHG UHYLHZ RI WKH ILVKHULHV OLWHUDWXUH
LQ WKH EDVLQ DQG UHOHYDQW H[WHUQDO LQIRUPDWLRQñ DQG WR GRFXPHQW DUHDV RI LQVXIILFLHQW RU LQFOXVLYH
LQIRUPDWLRQï

$ VHDUFK IRU H[SHUWV ZDV LQLWLDWHG DQG ILVKHULHV DJHQFLHVñ ILVKHULHV UHVHDUFK PDQDJHUV DQG WKH
,QWHUQDWLRQDO -RLQW &RPPLVVLRQ ZHUH DSSURDFKHG WR REWDLQ WKH QDPHV RI FDQGLGDWHVï 7KH %RDUG
UHYLHZHG WKH FUHGHQWLDOV RI HDFK SHUVRQ SURSRVHGñ DQG UHWDLQHG WZR H[SHUWV XQGHU FRQWUDFWñ RQH IURP
&DQDGD DQG WKH RWKHU IURP WKH 8QLWHG 6WDWHVñ WR XQGHUWDNH WKH ZRUNï 7KH &DQDGLDQñ *RUGRQ
.RVKLQVN\ñ LV D UHWLUHG ILVKHULHV UHVHDUFK PDQDJHUñ SUHYLRXVO\ HPSOR\HG DV D VSHFLDO SURMHFWV
FRQVXOWDQW ZLWK WKH &DQDGLDQ )HGHUDO 'HSDUWPHQW RI )LVKHULHV DQG 2FHDQV LQ :LQQLSHJñ 0DQLWREDï
7KH $PHULFDQñ -DPHV .LWFKHOOñ LV D 3URIHVVRU RI =RRORJ\ñ DQG 'LUHFWRU RI WKH &HQWHU RI /LPQRORJ\
DW WKH 8QLYHUVLW\ RI :LVFRQVLQï %RWK H[SHUWV ZHUH KLJKO\ UHFRPPHQGHG E\ FROOHDJXHV LQ WKH
ILVKHULHV ILHOGñ ZHUH NQRZOHGJHDEOH RI WKH ILVKHULHV LQ WKH EDVLQñ DQG ZHUH LQGHSHQGHQW RI VWXGLHV
FDUULHG RXW E\ DJHQFLHV RU ERGLHV ZLWK D GLUHFW LQWHUHVW LQ WKH UHJXODWLRQ RI WKH 5DLQ\ /DNH V\VWHPï
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7KH H[SHUWV ZHUH UHWDLQHG LQ HDUO\ )HEUXDU\ñ ìääç DQG DVNHG WR SURGXFH LQGHSHQGHQW LQWHULP
DVVHVVPHQW UHSRUWV IRU WKH %RDUG E\ $SULO ìñ ìääçï 7KH FRQVXOWDQWV GLG VRï 2QH RI WKH LQWHULP
UHSRUWV SUHVHQWHG D GHWDLOHG UHYLHZ RI WKH VFLHQWLILF OLWHUDWXUH DQG ILQGLQJVñ DQG WKH RWKHU LQWHULP
UHSRUW SUHVHQWHG DQ RYHUYLHZ RI WKH ILVKHULHV LVVXHV LQ WKH 5DLQ\ /DNH EDVLQï $ ILQDO FRPELQHG
FRQVHQVXV UHSRUW ZDV SUHSDUHG DQG VXEPLWWHG WR WKH %RDUG LQ $XJXVWñ ìääçï 7KH PDMRU ILQGLQJV DQG
FRQFOXVLRQV RI WKDW UHSRUWñ UHSURGXFHG IURP WKH H[HFXWLYH VXPPDU\ñ DUH JLYHQ LQ WKH SDUDJUDSKV
ZKLFK IROORZï 7KH IXOO ILQDO UHSRUW LV OLVWHG LQ WKH %LEOLRJUDSK\ï

([FHUSW IURP ([HFXWLYH 6XPPDU\ ð )LQDO )LVKHULHV 5HSRUW

7ZR JHQHUDO VHWV RI LQIRUPDWLRQ ZHUH HYDOXDWHGã ORQJðWHUP PRQLWRULQJ UHVXOWV RQ ILVKHULHV DQG ILVK
SRSXODWLRQV RI 5DLQ\ /DNH DQG WKH 1DPDNDQ /DNHV DQG VKRUWðWHUPñ VLWHðVSHFLILF VWXGLHV ZLWKLQ
WKHVH ODNH V\VWHPVï &RPPHUFLDO ILVKLQJ UHFRUGV DQG VWDQGDUG ILVKHULHV DVVHVVPHQW GDWD VHWV ZHUH
FROOHFWHG E\ WKH 0LQQHVRWD 'HSDUWPHQW RI 1DWXUDO 5HVRXUFHV DQG WKH 2QWDULR 0LQLVWU\ RI 1DWXUDO
5HVRXUFHVï 7KHVH ORQJðWHUP GDWD VHWV VHUYHG DV WKH EDVLV IRU D VHULHV RI VWDWLVWLFDO DQDO\VHV
LQWHQGHG WR HYDOXDWH WKH UHODWLRQVKLS EHWZHHQ ZDWHU OHYHO IOXFWXDWLRQV DQG ILVKHULHV \LHOGV RU WKH
FDWFKHV PDGH LQ WHVW QHWWLQJ SURJUDPV FRQGXFWHG E\ WKH WZR DJHQFLHVï $ VKRUWHUðWHUP JURXS RI
FRPSDUDWLYH VWXGLHV DQG VXUYH\V ZHUH VSRQVRUHG WKURXJK WKH 86 1DWLRQDO 3DUN 6HUYLFHï 7KRVH
RIIHUHG HYLGHQFH RI ZDWHU OHYHO HIIHFWV RQ VRPH RI WKH NH\ ILVK VSHFLHV DV ZHOO DV RWKHU FRPSRQHQWV
RI WKH ELRWDï

)LVK SRSXODWLRQV LQ 5DLQ\ /DNH DQG WKH 1DPDNDQ 5HVHUYRLU V\VWHPV KDYH JHQHUDOO\ GHFOLQHG VLQFH
WKH GDPV ZHUH EXLOW DQG WKH ILVKHULHV GHYHORSHGï &RPPHUFLDO ILVKLQJ RQ WKHVH ODNHV KDV EHHQ
ODUJHO\ HOLPLQDWHG E\ ERWK 0LQQHVRWD DQG 2QWDULRñ \HW FDWFK UDWHV LQ WKH UHFUHDWLRQDO ILVKHULHV
FRQWLQXH WR GHFOLQH RU UHPDLQ DW ORZ OHYHOVï 3RRU UHFUXLWPHQW RI MXYHQLOH ILVKHV LV DVVRFLDWHG ZLWK
WKH HFRORJLFDO FRQVHTXHQFHV RI FXUUHQW ZDWHU OHYHO PDQDJHPHQW SUDFWLFHVï 7KH 6&
UHFRPPHQGDWLRQV RIIHU QHZ UXOH FXUYHV GHVLJQHG WR VLPXODWH VHDVRQDO FKDQJHV LQ WKH XQUHJXODWHG
K\GURJUDSK DQGñ WKHUHE\ñ PLWLJDWH QHJDWLYH HFRORJLFDO HIIHFWV WKURXJK HDUOLHU VSULQJ ILOOLQJ RI WKH
UHVHUYRLUVñ ODWH VXPPHU GUDZGRZQ WR LPSURYH VSDZQLQJ KDELWDW DQG D UHGXFHG DPSOLWXGH RI ZDWHU
OHYHO FKDQJHV LQ WKH 1DPDNDQ V\VWHPï

:H HQGRUVH WKH SURSRVHG FKDQJHV LQ UXOH FXUYHV DV UHFRPPHQGHG E\ WKH ,QWHUQDWLRQDO 6WHHULQJ
&RPPLWWHH LQ LWV ìääê UHSRUWï :H EHOLHYH WKDW FXUUHQW ZDWHU OHYHO UHJXODWLRQ SUDFWLFHV DQG ILVKHU\
H[SORLWDWLRQ DFW LQ FRQFHUW WR H[DFHUEDWH WKH LQKHUHQW YDULDELOLW\ LQ ILVK SRSXODWLRQVñ OHDGLQJ WR
XQFHUWDLQW\ DERXW WKH UHODWLYH LPSRUWDQFH RI FDXVHV RI GHFOLQH LQ WKRVH SRSXODWLRQVï 1HYHUWKHOHVVñ
UHPHGLDO DFWLRQV FDQ KHOS UHKDELOLWDWH WKH FXUUHQWO\ GHSUHVVHG ILVK SRSXODWLRQV DQG VKRXOG LQFOXGH
ZDWHU OHYHO UHJXODWRU\ SUDFWLFHV WKDW VHHN WR VLPXODWH WKRVH UHSUHVHQWDWLYH RI SUHYLRXVñ QDWXUDO
FRQGLWLRQV NQRZQ WR VXVWDLQ ILVK SRSXODWLRQVï ,Q DGGLWLRQñ ZH VXSSRUW FRQWLQXLQJ HIIRUWV WR UHGXFH
DQG FRQVWUDLQ H[SORLWDWLRQ SUHVVXUHï

2XU ILYH PDMRU ILQGLQJV DQG FRQFOXVLRQV DUHã

ìï )XUWKHU DQDO\VLV RI WKH H[LVWLQJ GDWD VHWV ZLOO QRW RIIHU VLJQLILFDQW LPSURYHPHQW LQ
XQGHUVWDQGLQJ RI HIIHFWV RI ZDWHU UHJXODWLRQ RQ ILVKHULHVï 7KH ORQJðWHUP GDWD ZHUH GHULYHG
IURP JHQHUDO PRQLWRULQJ HIIRUWV WKDW ZHUH QRW GHVLJQHG WR GLUHFWO\ HYDOXDWH WKH HIIHFW RI ZDWHU OHYHO
IOXFWXDWLRQV RQ ILVK VSDZQLQJ VXFFHVVï

ëï 2YHUH[SORLWDWLRQ KDV SOD\HG D PDMRU UROH LQ WKH GHFOLQH RI ILVK VWRFNVï 5HFRUGV RI
FRPPHUFLDO FDWFKHV DUH FRQIRXQGHG E\ FKDQJHV LQ HIIRUW DQG JHDUï 7KRVH IRU UHFUHDWLRQDO FDWFKHV
DUH LQWHUPLWWHQW DQG LQFRPSOHWHï 1HYHUWKHOHVVñ WKHVH ILVK SRSXODWLRQV H[KLELW ZHOOðNQRZQ V\PSWRPV
RI RYHUH[SORLWDWLRQï 1HZO\ðLPSOHPHQWHG ILVKHU\ UHJXODWLRQV DUH DQ DSSURSULDWH VWHS WRZDUG
GLPLQLVKLQJ H[SORLWDWLRQ HIIHFWV DQG LQFUHDVH WKH OLNHOLKRRG WKDW ILVKHULHV \LHOGV ZLOO EHJLQ WR
LPSURYHï
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êï :DWHU OHYHO UHJXODWLRQ KDV FRQWULEXWHG WR WKH GHFOLQH RI ILVK VWRFNVï 'UDZGRZQ RI ZDWHU
OHYHOV GXULQJ WKH ZLQWHU SURGXFHV ORZ ZDWHU OHYHOV GXULQJ WKH VSULQJï ,Q DGGLWLRQñ WKH GDPV VXVWDLQ
KLJK ZDWHU OHYHOV GXULQJ VXPPHU DQG HDUO\ DXWXPQï 7KHVH SUDFWLFHV KDYH UHGXFHG WKH OLNHOLKRRG
RI VXFFHVVIXO VSDZQLQJ DQG UHFUXLWPHQW E\ VHYHUDO LPSRUWDQW ILVK VSHFLHVï $OWKRXJK UHJXODWHG
ZDWHU OHYHOV ZLOO UHPDLQñ UXOH FXUYHV GHVLJQHG WR PRUH FORVHO\ VLPXODWH WKH SUHYLRXVñ QDWXUDO
K\GURORJLF UHJLPH DUH OLNHO\ WR LPSURYH WKH FKDQJHV IRU UHKDELOLWDWLRQ RI GHVLUDEOH ILVK VWRFNVï

éï )LVKHULHV PDQDJHUV VKRXOG GHYHORS DQG LPSOHPHQW D PRUH DJJUHVVLYH SURJUDP WR
HYDOXDWH WKH LPSRUWDQFH RI LQYDVLRQ E\ WKH H[RWLF VPHOW õ2VPHUXV PRUGD[ôï ,Q PDQ\
HFRORJLFDOO\ VLPLODU ODNHVñ VPHOW KDYH KDG DGYHUVH HIIHFWV RQ ZDOOH\Hñ \HOORZ SHUFKñ ZKLWHILVK DQG
FLVFR SRSXODWLRQVï

èï 0DQDJHPHQW DFWLRQV VXFK DV WKRVH HPERGLHG LQ QHZ UXOH FXUYHV DQG PRUH UHVWULFWLYH
ILVKHU\ UHJXODWLRQV UHTXLUH IROORZðXS VWXGLHVï 7KHVH DFWLRQV RIIHU DQ H[FHOOHQW FKDQFH IRU
OHDUQLQJ WKURXJK WKH PDQDJHPHQW SURFHVVï &DUHIXO DQG HIIHFWLYH GRFXPHQWDWLRQ RI WKH FRQVHTXHQW
UHVXOWV LV PRUH WKDQ DQ RSSRUWXQLW\ñ LW LV DOVR DQ REOLJDWLRQï .H\ DUHDV IRU IXUWKHU ZRUN DUHã
Dô 5HSHDW DQG H[SDQG SUHYLRXV VXUYH\V RI PDFURSK\WHV DQG EHQWKLF LQYHUWHEUDWHVñ
Eô (YDOXDWH FKDQJHV LQñ DQG DVVRFLDWHG ZLWKñ ILVK VSDZQLQJ KDELWDWVñ
Fô 6XVWDLQ RU H[SDQG ILVKHULHV DVVHVVPHQW HIIRUWVñ DQG
Gô (YDOXDWH WKH UROH RI H[RWLFV õHïJïñ UDLQERZ VPHOWôï

:H HPSKDVL]H WKDW YDULDEOH UHFUXLWPHQW LV DQ LQKHUHQW SURSHUW\ RI WKH OLIH KLVWRU\ IRU ILVK VSHFLHV
WKDW GRPLQDWH WKHVH ILVKHULHVï 7KXVñ PDQDJHUV PXVW DFFHSW XQFHUWDLQW\ DV D IXQGDPHQWDO UHDOLW\ï
5HKDELOLWDWLRQ RI KLJKðYDOXHñ VXVWDLQDEOH ILVKHULHV FDQ EH HQKDQFHG E\ PDQDJHPHQW DFWLRQVñ EXW
PXVW EH YLHZHG DV SDUW RI WKH HFRV\VWHP PDQDJHPHQW SURFHVV UDWKHU WKDQ DV DQ HTXLOLEULXP
FRQGLWLRQ RU DQ HQG SRLQWï

êïèïë 6XSSOHPHQWDO )LVKHULHV (YDOXDWLRQ

)ROORZLQJ FRPSOHWLRQ RI WKH VLPXODWLRQ RI QDWXUDO ODNH OHYHOV DQG RXWIORZVñ XQGHUWDNHQ DV SDUW RI
WKH +\GURORJLF 0RGHOOLQJ FRPSRQHQW RI WKH 6WXG\ DQG GHVFULEHG LQ 6HFWLRQ êïìïë RI WKLV UHSRUWñ WKH
ILVKHULHV H[SHUWV ZHUH DSSURDFKHG WR GHWHUPLQH LI WKH UHVXOWV RI WKH PRGHOOLQJ LPSDFWHG RQ WKHLU
HDUOLHU ILQGLQJVï 7KH H[SHUWV DJUHHG WR FDUU\ RXW D VXSSOHPHQWDO HYDOXDWLRQ ZKLFK ZDV FRPSOHWHG
LQ -DQXDU\ñ ìääå DQG LV UHIHUHQFHG LQ WKH %LEOLRJUDSK\ RI 7HFKQLFDO 5HSRUWVï 7KH 6XPPDU\ RI WKDW
HYDOXDWLRQ LV UHSURGXFHG LQ WKH IROORZLQJ VHFWLRQï

6XPPDU\

7KH ILVK DQG UHODWHG ELRWD RI WKH 5DLQ\ð1DPDNDQ V\VWHP DUH WKH SURGXFWV RI D ORQJ DQG FRPSOH[
HYROXWLRQDU\ KLVWRU\ï +XPDQ DFWLYLW\ KDV UHFHQWO\ LPSDFWHG RQ WKHVH ILVKHULHVñ ERWK GLUHFWO\ DQG E\
DFWLRQV WKDW KDYH EHHQ PHGLDWHG WKURXJK WKH HQYLURQPHQWï 7KH ODWWHU DFWLRQV KDYH LQFOXGHG
VXEVWDQWLYH FKDQJHV WR WKH K\GURORJLFDO UHJLPHï 7KH JHQHUDO FRQFOXVLRQ WKDW ZDV H[SRXQGHG
HDUOLHU LV UHðLWHUDWHGñ WKDW PHDVXUHV WHQGLQJ WRZDUG UHVWRUDWLRQ RI QDWXUDO FRQGLWLRQV ZLOO EH WR WKH
JHQHUDO EHQHILW RI WKH LQGLJHQRXV ILVKHU\ UHVRXUFHVï 7KLV FRQFOXVLRQ KDV EHHQ DGRSWHG LQ WKH
SUHVHQW LQVWDQFH DV WKH EDVLV IRU D VSHFLILF ZRUNLQJ K\SRWKHVLVï

7KH UHFHQW PRGHOOLQJ H[HUFLVH ZLWK UHVSHFW WR QDWXUDO õXQUHJXODWHGô ODNH OHYHOV KDV FRQILUPHG WKDW
ERWK ODNHV KDYH EHHQ PDUNHGO\ DOWHUHG DV KDELWDW IRU ILVKï &KDQJHV KDYH EHHQ ZURXJKW LQ ODNH
OHYHOV SHU VHñ LQ WKH WLPLQJ RI ODNHðOHYHO PD[LPD DQG PLQLPDñ DQG LQ WKH DPRXQW RI YDULDELOLW\
SHUWDLQLQJ WR ERWK ODNH OHYHOV DQG WKH WLPLQJ RI K\GURORJLFDO HYHQWVï 7KH JUHDWHVW FKDQJHV LQ
DEVROXWH WHUPV KDYH EHHQ PDQLIHVWHG LQ UHGXFHG ODNHðOHYHO YDULDELOLW\ï

,W LV QRZ REYLRXV WKDW QHLWKHU RI WKH WZR RSWLRQV IRU K\GURORJLFDO PDQDJHPHQW WKDW DUH XQGHU DFWLYH
FRQVLGHUDWLRQ IRU WKLV V\VWHP FRPHV SDUWLFXODUO\ FORVH WR DSSUR[LPDWLQJ WKH QDWXUDO XQUHJXODWHG
FRQGLWLRQñ FHUWDLQO\ QRW IURP WKH SHUVSHFWLYH RI WKH ILVKHULHVï 7KH UHJXODWRU\ UHJLPH DV SURSRVHG
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E\ WKH ,QWHUQDWLRQDO 6WHHULQJ &RPPLWWHH õìääêôñ KRZHYHUñ GRHV UHSUHVHQW D ZRUWKZKLOH
LPSURYHPHQW LQ WKDW GLUHFWLRQñ PRUH QRWDEO\ IRU 1DPDNDQ /DNHñ DQG PRVW SDUWLFXODUO\ LQ UHVSHFW WR
WKH WLPLQJ RI VSULQJ UHILOO DQG WKH SURPRWLRQ RI VXPPHU GUDZGRZQï 2QJRLQJ H[SORLWDWLRQ RI WKH
ILVKHULHV DQG WKH UHFHQW LQYDVLRQ RI WKH V\VWHP E\ UDLQERZ VPHOW DUH FRQIRXQGLQJ YDULDEOHV WKDW DUH
FRPPRQ WRñ EXW SUHVXPDEO\ QRW IXQFWLRQDOO\ LGHQWLFDO LQñ ERWK RI WKH PDMRU ODNHVï

7KH FRQWHQWLRQ LV UHSHDWHG WKDW VLJQLILFDQWO\ EHWWHU XQGHUVWDQGLQJ DQG SUHGLFWLRQ RI WKH HIIHFWV RI
DOWHUQDWLYH K\GURORJLFDO UHJLPHV RQ WKHVH ILVKHULHV DUH QRW WR EH H[SHFWHG IURP IXUWKHU PRUH
GHWDLOHG DQDO\VLV RI WKH H[LVWLQJ GDWD VHWVï 7KLV LV QRW WR VXJJHVW WKDW WKH H[LVWLQJ GDWD DUH ZLWKRXW
XWLOLW\ IRU FRQVWUXFWLQJ UHVSRQVH PRGHOV SHUWDLQLQJ WR DOWHUDWLRQ RI WKH K\GURORJLFDO UHJLPHñ DQG LV
FHUWDLQO\ QRW PHDQW WR LPSO\ WKDW PRUHîRWKHU SURFHVV UHVHDUFK ZRXOG QRW EH XVHIXOï ,W LV PHUHO\ WR
HPSKDVL]H RQFH DJDLQ WKDW WKH H[LVWLQJ GDWD ZHUH QRW GHULYHG IRU WKH SDUWLFXODU SXUSRVH RI
XQGHUVWDQGLQJ WKH UHODWLYH EHQHILWV RU GLVðEHQHILWV RI GLIIHUHQW ZDWHU UHJLPHV RQ WKH ILVK DQG WKH
ILVKHULHVï 7KH GDWD WKDW GR H[LVW KDYH DOUHDG\ EHHQ H[SORLWHG WR RU EH\RQG WKHLU LQKHUHQW OLPLWDWLRQV
IRU WKDW SXUSRVHï

%DVHG RQ WKH DERYH REVHUYDWLRQV LW LV UHFRPPHQGHG WKDW DQ H[SHULPHQWDO PDQDJHPHQW DSSURDFK
EH DGRSWHG IRU UHKDELOLWDWLQJ WKH ILVKHULHV RI WKH 5DLQ\ð1DPDNDQ V\VWHPï ,W LV FRQWHQGHG WKDW VXFK
DQ DSSURDFK FRXOG EH SXUVXHG DGYDQWDJHRXVO\ DQG H[SHGLWLRXVO\ E\ LPSOHPHQWLQJ WKH
UHFRPPHQGDWLRQV RI WKH 6WHHULQJ &RPPLWWHH LQ UHVSHFW WR WKH K\GURORJLFDO PDQDJHPHQW RI
1DPDNDQ /DNHñ ZKLOH PDLQWDLQLQJ RSHUDWLRQV DV SHU WKH FXUUHQW UHJLPH IRU 5DLQ\ /DNHï 6XFK D
SURFHGXUHñ LI LW ZHUH DSSURSULDWHO\ GHVLJQHG DQG LPSOHPHQWHGñ DQG DFFRPSDQLHG E\ DGHTXDWH
UHVSRQVH PRQLWRULQJñ RYHU WLPH VKRXOG PDUNHGO\ GLPLQLVK WKH XQFHUWDLQW\ WKDW VR KDPSHUV DQG
FRQIRXQGV SUHVHQW HIIRUWV WR XQGHUVWDQG WKH FRQWUROOLQJ IDFWRUV LQ WKHVH ILVKHULHVï 6SHFLILFDOO\ñ LW
VKRXOG SURYLGH D FOHDU LQGLFDWLRQ LI D UHWXUQ WR D PRUH QDWXUDO K\GURORJLFDO UHJLPH LV WKH NH\ WR
UHKDELOLWDWLRQï ,I D SRVLWLYH UHVXOW ZHUH DFKLHYHGñ WKH DSSURDFK PLJKW EH H[SDQGHG RU DW OHDVW
PDLQWDLQHGï ,I QR DSSUHFLDEOH SRVLWLYH HIIHFW ZHUH REVHUYHGñ LW FRXOG WKHQ UHDVRQDEO\ EH FRQFOXGHG
WKDW VROXWLRQV ZRXOG QHHG WR EH VRXJKW LQ RWKHU DYHQXHVñ PRVW OLNHO\ LQ PRUH ULJRURXV FRQWUROV RQ
ILVKHU\ H[SORLWDWLRQï

êïç (QYLURQPHQWDO 'DWD 6XPPDU\

7KH UHYLHZ RI H[LVWLQJ HQYLURQPHQWDO GDWD DQG LQIRUPDWLRQ ZDV XQGHUWDNHQ E\ WKH 6Wï 3DXO 'LVWULFW
RI WKH 86 $UP\ &RUSV RI (QJLQHHUV DQG SXEOLVKHG LQ D GUDIW UHSRUW HQWLWOHG ¦5HYLHZ RI WKH 3RWHQWLDO
(IIHFWV RQ 6HOHFWHG (FRORJLFDO DQG &XOWXUDO 5HVRXUFHV RI 3URSRVHG &KDQJHV LQ :DWHU /HYHO
5HJXODWLRQV IRU 5DLQ\ DQG 1DPDNDQ /DNHV§ GDWHG -DQXDU\ñ ìääæï 7KH UHSRUW LV LQFOXGHG LQ WKH
%LEOLRJUDSK\ï 7KH PDLQ WKUXVW RI WKDW UHYLHZ ZDV KRZ UHJXODWLRQ RI WKH UHVHUYRLUV õVSHFLILFDOO\ WKH
,-& UXOH FXUYHV YHUVXV WKH SURSRVHG 6WHHULQJ &RPPLWWHH UXOH FXUYHVô FDQ EH LPSURYHG WR
HQKDQFHîUHVWRUH WKH HFRORJLFDO FRQGLWLRQV LQ WKH ODNH V\VWHPï

êïçïì ,QLWLDO (QYLURQPHQWDO )LQGLQJV DQG &RQFOXVLRQV

7KH PDMRU ILQGLQJV DQG FRQFOXVLRQVñ FRQWDLQHG LQ WKH ([HFXWLYH 6XPPDU\ RI WKH DERYH QRWHG UHSRUWñ
DUH UHSURGXFHG EHORZã

¦,V WKH LQIRUPDWLRQ DGHTXDWH IRU PDNLQJ GHFLVLRQV RQ WKH SURSRVHG UXOH FXUYH FKDQJHV"§

7KHUH LV DGHTXDWH LQIRUPDWLRQ DYDLODEOH WR PDNH D GHFLVLRQ WR VXSSRUW WKH SURSRVHG UXOH FXUYH
FKDQJHVï 7KH LQIRUPDWLRQ LQGLFDWHV WKH SUHVHQW ZDWHU OHYHO UHJXODWLRQ SODQ FRQVWUDLQV FHUWDLQ
QDWXUDO UHVRXUFHV ZLWKLQ WKH 5DLQ\ /DNHð1DPDNDQ 5HVHUYRLU V\VWHPï
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¦$UH WKH FRQFHUQVîSHUFHLYHG SUREOHPV YDOLG IRU WKH H[LVWLQJ UXOH FXUYHV"§

7KH FRQFHUQV DQG SHUFHLYHG SUREOHPV ZLWK WKH H[LVWLQJ UXOH FXUYH DUH YDOLGï $YDLODEOH LQIRUPDWLRQ
VKRZV WKH K\GURORJLF UHJLPH XQGHU WKH SUHVHQW ZDWHU OHYHO UHJXODWLRQ SODQ LV QHJDWLYHO\ LPSDFWLQJ
9R\DJHXUV 1DWLRQDO 3DUN õ913ô QDWXUDO UHVRXUFHVï

¦:KDW IXUWKHU FKDQJHV WR WKH HFRV\VWHP FRPSRQHQWV FDQ EH H[SHFWHG XQGHU WKH SUHVHQW PRGH RI
UHJXODWLRQ"§

7KH 913 VWXGLHV UHYLHZHG ZHUH VKRUWðWHUP DQG ODFNHG WKH WHPSRUDO TXDOLW\ WR DOORZ WUHQG DQDO\VHV
WR EH FRPSOHWHGï 7KH SUHVHQW ZDWHU OHYHO UHJXODWLRQ SODQ KDV EHHQ LQ HIIHFW IRU ëè \HDUVï 0DQ\
FRPSRQHQWV RI WKH ODNH HFRV\VWHPV KDYH QRW VKRZQ GHFOLQHV XQGHU WKH UHJXODWHG K\GURORJLF
UHJLPHï 2WKHU FRPSRQHQWV RI WKH ODNH HFRV\VWHPV KDYH VKRZQ GHFOLQH RYHU WKH ODVW ëè \HDUVï
7KH 913 VWXGLHV UHYLHZHG GLG QRW LQFOXGH ORQJðWHUP IRUHFDVWV RI IXWXUH HFRORJLFDO FRQGLWLRQV XQGHU
WKH SUHVHQW ZDWHU OHYHO UHJXODWLRQ UHJLPHï

¦:RXOG WKH SURSRVHG UXOH FXUYH FKDQJHV FRQWULEXWHñ DQG E\ ZKDW PDJQLWXGHñ WR PHHWLQJ WKH
REMHFWLYHV HVWDEOLVKHG IRU WKH SURSRVHG UHVROXWLRQ WR DGGUHVV WKH FRQFHUQVîSHUFHLYHG SUREOHPV"§

7KH SURSRVHG UXOH FXUYH FKDQJHV ZRXOG FRQWULEXWH WR WKH REMHFWLYHV HVWDEOLVKHG DGGUHVVLQJ WKH
SHUFHLYHG SUREOHPV LQ D QXPEHU RI ZD\Vï ,QLWLDO SK\VLFDO FKDQJHV õLïHïñ GHFUHDVHG VKRUHOLQH
HURVLRQ DQG QXWULHQW LQSXWô UHVXOWLQJ IURP UHGXFLQJ WKH ODUJH VHDVRQDO ZDWHU OHYHO IOXFWXDWLRQV LQ
1DPDNDQ 5HVHUYRLUñ ZRXOG WULJJHU SRVLWLYH UHVSRQVHV LQ WKH DTXDWLF SODQW DQG DVVRFLDWHG ZLOGOLIH
FRPPXQLWLHVï 7KH 5DLQ\ 5HVHUYRLU ZDWHU OHYHOV ZRXOG IOXFWXDWH PRUH WKDQ SUHVHQW XQGHU WKH
SURSRVHG UXOH FXUYH FKDQJHï 7KH QHZ UXOH FXUYH ZRXOG SURYLGH PLQRU KDELWDW LPSURYHPHQWV IRU
WKH DTXDWLF SODQW FRPPXQLW\ WKURXJK DQ HDUOLHU VSULQJ ULVH DQG GHFOLQLQJ VXPPHU ZDWHU OHYHOVï
:LOGOLIH ZRXOG EHQHILW IURP WKH LQFUHDVHG H[WHQWñ GLYHUVLW\ñ DQG DEXQGDQFH RI DTXDWLF SODQWVï

¦:RXOG RWKHU FDXVDO IDFWRUV PDVN DQ\ HIIHFWV RI WKH SURSRVHG UXOH FKDQJHV"§

7KH RSHUDWLRQ RI WKH 5DLQ\ DQG 1DPDNDQ FKDLQ RI ODNHV DV LPSRXQGPHQWV IRU K\GURSRZHU
JHQHUDWLRQ DQG IORRG FRQWURO DIIHFWV WKH TXDOLW\ RI WKH HQYLURQPHQWñ UHJDUGOHVV RI WKH ZDWHU OHYHO
UHJXODWLRQ SODQ IROORZHGï 7KH\ DUH LPSRXQGPHQWV ZLWK KLJKHU ZDWHU OHYHOV WKDQ SULRU WR WKHLU
RSHUDWLRQ DQG QDWXUDO ZDWHU OHYHO FRQGLWLRQV DUH QRW SRVVLEOHï %XW LW LV SRVVLEOH WR UHJXODWH WKH
UHVHUYRLUV LQ D PDQQHU WKDW PRUH FORVHO\ PDWFKHV WKH XQUHJXODWHGñ QDWXUDO K\GURORJLF UHJLPHï
,QWHUðDQQXDO YDULDELOLW\ LQ ZDWHU OHYHOV LV QRW EHLQJ DGGUHVVHG E\ WKH SURSRVDOñ \HW LV DQ LPSRUWDQW
FRQVLGHUDWLRQ WR RSWLPL]H WKH DTXDWLF SODQW FRPPXQLW\ï 7KH QDWXUDO EURZQðVWDLQHG ZDWHU SUHVHQW
LQ WKLV V\VWHP ZLOO FRQWLQXH WR OLPLW WKH SKRWLF ]RQH DQG GHSWK RI DTXDWLF SODQW FRORQL]DWLRQï +XPDQ
GLVWXUEDQFHV WR ZLOGOLIH ZLOO DOVR FRQWLQXH WR RFFXU LQ WKH 5DLQ\ V\VWHPï

¦$UH DOO RI WKH SURSRVHG FKDQJHV UHTXLUHG WR DFKLHYH HQYLURQPHQWDO UHVRXUFH EHQHILWV"§

$OO WKH SURSRVHG FKDQJHV WR WKH UHVHUYRLU ZDWHU OHYHO UHJXODWLRQ SODQV ZRXOG EH UHTXLUHG WR UHDOL]H
SUHGLFWHG EHQHILWV WR WKH IXOO DUUD\ RI HFRV\VWHP FRPSRQHQWVï 7KH PRVW LPSRUWDQW LQFUHPHQW WR
FKDQJH LQ WKH FXUUHQW UXOH FXUYH LV UHGXFLQJ ZLQWHU GUDZGRZQ RQ WKH 1DPDNDQ UHVHUYRLU V\VWHP
EHFDXVH RI LWV EURDG LPSDFWV RQ WKH ODNH HFRV\VWHPï +RZHYHU RWKHU VHDVRQDO FKDQJHV SURSRVHG
E\ WKH 6& PD\ EH PRUH LPSRUWDQW WR VRPH VSHFLHV WKDQ PRGLI\LQJ WKH ZLQWHU GUDZGRZQ RQ WKH
1DPDNDQ UHVHUYRLUï

¦$UH WKHUH DOWHUQDWLYH FKDQJHV WR WKH SURSRVHG UXOH FXUYHV WKDW ZRXOG IXUWKHU HQKDQFH
HQYLURQPHQWDO UHVRXUFHV"§

,QIUHTXHQW RFFXUULQJ HYHQWVñ ERWK KLJK DQG ORZ ZDWHUñ DUH FKDUDFWHULVWLFV RI XQUHJXODWHG K\GURORJLF
UHJLPHV DQG DUH NH\ IDFWRUV LQ UHJXODWHG DTXDWLF V\VWHP PDQDJHPHQWï 6XVWDLQHG ORZ ZDWHU
FRQGLWLRQV IRU D SHULRG ZLOO ORZHU RYHUDOO SURGXFWLYLW\ RI WKH DUHD GXULQJ D GURXJKWñ EXW EHQHILWV VXFK
DV IXWXUH LQFUHDVHG SODQW SURGXFWLYLW\ RXWZHLJKV WKH VKRUWðWHUP ORVVHVï +LJK ZDWHU HYHQWV RIWHQ
WHPSRUDULO\ XSVHW WHUUHVWULDO KDELWDW FRQGLWLRQVñ EXW WKH WHPSRUDU\ GLVWXUEDQFHV WR WKHVH DUHDV KDYH
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EHHQ VKRZQ WR EH FULWLFDO WR LWV SHUSHWXDWLRQï :H VXJJHVW WKDW WKH ,-& UXOLQJ RFFDVLRQDOO\ DOORZ
RSHUDWLRQ RXWVLGH WKH SURSRVHG ZDWHU OHYHO UHJXODWLRQ EDQGï ,W KDV EHHQ VKRZQ LQ D QXPEHU RI
VWXGLHV WKH NH\ WR RSWLPXP KDELWDW PDQDJHPHQW LV LQIUHTXHQW H[WUHPH HYHQWVï

¦5HFRPPHQGDWLRQV IRU $GGLWLRQDO RU )XWXUH 6WXGLHV§

1R DGGLWLRQDO VWXGLHV VKRXOG EH QHFHVVDU\ WR PDNH D GHFLVLRQ FRQFHUQLQJ D UXOH FXUYH FKDQJHï
%RWK WKH VWXGLHV SHUIRUPHG ZLWKLQ 913 DQG VXSSRUWLQJ VWXGLHV SHUIRUPHG ZRUOGðZLGH SURYLGH
VXIILFLHQW GDWD DQG LQWHUSUHWDWLRQV WR ZDUUDQW D UXOH FXUYH FKDQJHï ,I WKH GHFLVLRQ LV PDGH WR
FKDQJH WKH ZDWHU OHYHO UXOH FXUYHVñ DGGLWLRQDO VWXGLHV DQG VXUYH\V VKRXOG EH FRQGXFWHG SULRU WR DQG
GXULQJ WKH FKDQJH WR PRQLWRU HIIHFWV RI WKH DOWHUHG K\GURORJLF UHJLPHï 3ULPDU\ SURGXFHUV DQG
VSHFLHV ORZ LQ WKH IRRG FKDLQ VKRXOG EH WDUJHWHG IRU PRQLWRULQJ EHFDXVH WKH\ UHVSRQG PRUH UDSLGO\
WR KDELWDW FKDQJHV WKDQ GR VSHFLHV KLJKHU LQ WKH IRRG FKDLQï

êïçïë 5HðHYDOXDWLRQ RI WKH ,QLWLDO (QYLURQPHQWDO )LQGLQJV

)ROORZLQJ FRPSOHWLRQ RI WKH VLPXODWLRQ RI QDWXUDO ODNH OHYHOV DQG RXWIORZVñ DV GHVFULEHG LQ 6HFWLRQ
êïìïëñ WKH DXWKRUV XQGHUWRRN D UHðHYDOXDWLRQ RI WKHLU FRQFOXVLRQV DQG SUHSDUHG D PHPRUDQGXP IRU
UHFRUGñ GDWHG ìæ 'HFHPEHU ìääæñ ZKLFK LV ODUJHO\ UHSURGXFHG EHORZã

*HQHUDO

:H REVHUYHG WZR WUHQGV LQ RXU UHYLHZ RI WKH UHYLVHG K\GURORJLF PRGHOOLQJ UHVXOWV WKDW FRXOG
LQIOXHQFH FRQFOXVLRQV UHDFKHG LQ RXU LQLWLDO HYDOXDWLRQã

& 7KH 6& DQG ,-& UXOH FXUYHV UHTXLUH DQ HDUOLHU VSULQJ ULVH WKDQ WKH VLPXODWHG FRQGLWLRQV RQ 5DLQ\
/DNHï

& 7KH VLPXODWHG QDWXUDO LQWHUðDQQXDO YDULDELOLW\ñ HVSHFLDOO\ LQ VXPPHUñ LV VLJQLILFDQWO\ VWLIOHG XQGHU
ERWK WKH 6& DQG ,-& FXUYHVï

2WKHU FRPSRQHQWV RI WKH SURSRVHG UXOH FXUYH FKDQJHñ LQFOXGLQJ DQ HDUOLHU VSULQJ ULVH DQG UHGXFHG
ZLQWHU GUDZGRZQ RQ 1DPDNDQñ VHHP WR EH VXSSRUWHG E\ WKH VLPXODWLRQ RI QDWXUDO FRQGLWLRQVï
7KHUHIRUHñ WKH FRQFOXVLRQV ZH UHDFKHG GXULQJ WKH SUHOLPLQDU\ HYDOXDWLRQ ZRXOG QRW EH DOWHUHG E\
WKH UHYLVHG K\GURORJLF PRGHOOLQJ IRU WKHVH FRPSRQHQWV RI WKH SURSRVHG UXOH FXUYH FKDQJHVï

1DPDNDQ /DNH

:H EHOLHYH WKHUH DUH ERWK SRVLWLYH DQG QHJDWLYH LPSDFWV WR WKH SURSRVHG 6& UXOH FXUYHï &RPSDUHG
WR WKH VLPXODWHG QDWXUDO FXUYHñ WKH 6& UXOH FXUYH SURYLGHV D FORVHU PDWFK WR VSULQJ ZDWHU OHYHO
LQFUHDVHVï 7KH 6& UXOH FXUYH DOVR PRUH FORVHO\ IROORZV WKH UDWH RI QDWXUDO ZDWHU OHYHO GHFOLQHV DIWHU
WKH VSULQJ KLJK ZDWHU SHDNï 2QH RI WKH PDLQ HQYLURQPHQWDO FRQFHUQV RI WKH ,-& UXOH FXUYH ZDV WKH
HQRUPRXV ZLQWHU GUDZGRZQ EDQG ZLGWKï 7KH QHZ UXOH FXUYH GRHV QDUURZ WKH EDQG ZLGWK GXULQJ
WKH ZLQWHU GUDZGRZQñ ZKLOH REWDLQLQJ KLJKHU ZDWHU OHYHOV GXULQJ WKLV SHULRGï $V D UHVXOW RI WKH
SURSRVHG ZLQWHU ZDWHU OHYHO RSHUDWLRQñ PDQ\ RI WKH XQQDWXUDO KDELWDW DOWHUDWLRQV RFFXUULQJ GXULQJ
WKLV SHULRG ZRXOG EH GDPSHQHGï

7KHUH DUH DOVR VHULRXV HQYLURQPHQWDO FRQFHUQV ZLWK WKH SURSRVHG 6& UXOH FXUYHï 7KH QDUURZ
RSHUDWLQJ EDQG õRWKHU WKDQ GXULQJ ZLQWHUô GRHV QRW DOORZ HQRXJK URRP IRU ¦FDWDVWURSKLF§ ZDWHU
HYHQWVï 7KH ERWWRP RI WKH 6& EDQG FRXOG EH ORZHUHG E\ ì IRRW WR DOORZ IRU KLJKHU PDQDJHPHQW
FDSDELOLWLHVñ VXFK DV VXPPHU GUDZGRZQVï :KHUHDV LQ QDWXUDO FRQGLWLRQV ZDWHU OHYHOV GHFOLQHG
EHWZHHQ íïè DQG ê IHHW LQ VXPPHUñ WKLV SODQ RQO\ DOORZV IRU OHVV WKDQ íïè IHHWï )RU WKH QHZ SODQ
WR EHQHILW WKLV DUHDñ D KLJKHU GHJUHH RI PDQDJHPHQW RSWLRQV QHHGV WR EH DYDLODEOHï 7KH ZDWHU OHYHO
GHFOLQHV DIWHU WKH VSULQJ SHDN RQO\ DOORZ íïè IRRW GUDZGRZQVï 7KH HVWLPDWHG QDWXUDO GUDZGRZQ
IURP WKH VSULQJ KLJK ORRNV WR DYHUDJH DSSUR[LPDWHO\ ë IHHWï 7KHUH ZLOO EH YHU\ OLWWOH DUHD ZLWKLQ WKH
OLWWRUDO DUHD WKDW ZRXOG EH EHQHILWHG E\ RQO\ D íïè IRRW ZDWHU OHYHO GHFOLQHï 7KH EHQHILWV ZH FODLPHG
LQ RXU UHSRUW DVVXPHG WKH GUDZGRZQ ZRXOG EH PRUH FRQVLGHUDEOH WKDQ D íïëè IRRW FKDQJH GXULQJ
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WKH JURZLQJ VHDVRQï 8VLQJ .DEHWRJDPD /DNH DV DQ H[DPSOH DQG DVVXPH LW KDV æè PLOHV RI
VKRUHOLQHï 'XULQJ D íïëè IRRW VXPPHU GUDZGRZQñ SUREDEO\ ë IHHW RI VKRUHOLQH ZRXOG EH H[SRVHG
LQ WKLV SHULRGï 8VLQJ WKLV QXPEHUñ LW LV HVWLPDWHG H[SRVHG VKRUHOLQH ZRXOG EH ìå DFUHVï 7KH SRLQW
RI WKLV H[DPSOH LVñ WKH IXUWKHU WKH ZDWHU OHYHO GHFOLQHV GXULQJ WKH JURZLQJ VHDVRQñ WKH PRUH WKH
OLWWRUDO ]RQH KDELWDW ZRXOG EH DIIHFWHGï 6XSSRUWLQJ GRFXPHQWDWLRQ VKRZV D ZHOO GHYHORSHG OLWWRUDO
DUHD IRUPV WKH EDVH RI WKH IRRG ZHE DQG WKH V\VWHP LV GULYHQ E\ EDVH KDELWDW FRQGLWLRQVï :H
EHOLHYH D JUHDWHU EDQG ZLGWK GXULQJ WKLV SHULRG ZRXOG DOORZ PRUH PDQDJHPHQW FRQWURO WR RSWLPL]H
RYHUDOO KDELWDW FRQGLWLRQV RQ WKH 1DPDNDQ V\VWHPï 7KH NH\ WR SURSHU PDQDJHPHQW RI WKHVH ODNHV
OLHV LQ RSWLPL]LQJ ZDWHU OHYHO FRQWURO GXULQJ WKH VXPPHU PRQWKVï 7KH KDELWDW ZRXOG EH YDVWO\
LPSURYHG E\ DOORZLQJ PRUH GUDPDWLF ZDWHU OHYHO FKDQJHV GXULQJ WKLV SHULRGï

5DLQ\ /DNH

$JDLQñ WKHUH DUH ERWK SRVLWLYH DQG QHJDWLYH LPSDFWV RI WKH SURSRVHG 6& UXOH FXUYH IURP DQ
HQYLURQPHQWDO SHUVSHFWLYHï 7KH SURSRVHG FXUYH DSSHDUV WR SURYLGH URRP IRU D GUDZGRZQ GXULQJ
WKH YHJHWDWLYH JURZLQJ VHDVRQñ RU IURP WKH SHULRG IURP ODWH 0D\ WKURXJK 2FWREHUï 7KH ,-& UXOH
FXUYH SURYLGHG YHU\ OLWWOH URRP IRU ZDWHU OHYHO GHFOLQHV GXULQJ WKLV SHULRGï 7KH QHZ FXUYH RQO\ KDV
SHDN ZDWHU OHYHOV IRU D VKRUW SHULRG RI WLPH ZKLFK PRUH VLPXODWHV ZKDW RFFXUV QDWXUDOO\ï $IWHU SHDN
ZDWHU OHYHOV RFFXUñ WKH UXOH FXUYH FDOOV IRU ZDWHU OHYHO GHFOLQHV IURP -XQH WKURXJK 0DUFKï 7KH QHZ
SODQ FRPHV FORVHU WR WKH VLPXODWHG QDWXUDO FXUYH WKDQ WKH ,-& UXOH FXUYHñ ZKLFK PDLQWDLQV SHDN
ZDWHU OHYHOV WKURXJKRXW WKH JURZLQJ VHDVRQï

7KH SHDN ZDWHU OHYHOV SURSRVHG E\ WKH 6WHHULQJ &RPPLWWHH DSSHDU WR RFFXU HDUOLHU WKDQ ZKDW WKH
PRGHOOHUV SUHGLFWHG LQ VLPXODWLRQV RI QDWXUDO FRQGLWLRQVï 0DQ\ RI WKH VLPXODWHG QDWXUDO SHDN ZDWHU
OHYHOV ZRXOG RFFXU LQ -XQH RU -XO\ñ UDWKHU WKDQ WKH SURSRVHG ODWH 0D\ SHDNVï 0DQ\ RI WKH EHQHILWV
SUHGLFWHG IRU DQ HDUOLHU VSULQJ ULVH RQ 5DLQ\ñ DV UHFRPPHQGHG E\ WKH 6&ñ ZRXOG SUREDEO\ VWLOO
RFFXUï )RU H[DPSOHñ ORRQ DQG RWKHU VKRUH DQG PDUVK ELUGV DQG WXUWOH QHVWLQJ LQ 9R\DJHXUV 1DWLRQDO
3DUN EHJLQV LQ ODWH 0D\ WR HDUO\ -XQHï $Q HDUOLHU VSULQJ ULVH ZRXOG UHGXFH QHVW IORRGLQJï $QRWKHU
H[DPSOHñ ZDOOH\H DQG QRUWKHUQ SLNH VSDZQLQJ EHJLQV DQG LV FRPSOHWHG EHWZHHQ ZDWHU
WHPSHUDWXUHV RI ë WR ìí &ïñ RU HDUOLHUï 3D\QH õìääìô PHDVXUHG 0D\ WHPSHUDWXUHV LQ 5DLQ\ /DNH
LQ WKH UDQJH RI è WR ìí & RYHU VHYHUDO \HDUV RI PRQLWRULQJñ LQGLFDWLQJ WKDW XQGHU QRUPDO FRQGLWLRQV
VSDZQLQJ DQG HJJ LQFXEDWLRQ RFFXUV LQ $SULO DQG 0D\ï 7KH HDUOLHU VSULQJ ULVH SURSRVHG E\ WKH 6&
ZRXOG PRUH FORVHO\ DOLJQ ZLWK WKH QHHGV RI VRPH RI WKH VHOHFWHG WDUJHW RUJDQLVPV WKDQ HLWKHU WKH
,-& RU VLPXODWHG QDWXUDO K\GURJUDSKVï +RZHYHUñ LI WKH LQWHQW LV WR VLPXODWH PRUH QDWXUDO
K\GURJUDSKLF FRQGLWLRQV WKHQ LW ZRXOG DSSHDU WKH SHDN VSULQJ OHYHOV FRXOG EH D FRXSOH RI ZHHNV
ODWHU RQ 5DLQ\ /DNHñ VLPLODU WR WKH H[LVWLQJ ,-& UXOH FXUYHï +RZHYHUñ LW ZRXOG DOVR DSSHDU KLJKHU
LQWHUðDQQXDO YDULDELOLW\ñ HVSHFLDOO\ GXULQJ WKH VXPPHUñ ZRXOG EHWWHU VLPXODWH QDWXUDO K\GURJUDSKV
DQG EH EHQHILFLDO WR ERWK WKH 1DPDNDQ DQG 5DLQ\ /DNH HFRV\VWHPVï :H ZRXOG VWURQJO\ HQFRXUDJH
D ZLGHU EDQG LQ WKH VXPPHUñ ZLWK PRUH RI D ¦UXQ RI WKH ULYHU§ PRGH RI RSHUDWLRQ RQ ERWK 1DPDNDQ
DQG 5DLQ\ /DNHVï 7KLV ZRXOG LQFUHDVH LQWHUðDQQXDO YDULDELOLW\ñ DOORZLQJ ORZHU OHYHOV GXULQJ GURXJKW
F\FOHV DQG KLJK ZDWHU OHYHOV GXULQJ ZHW F\FOHVï

6XPPDU\

& 7KH 6& DQG ,-& UXOH FXUYHV UHTXLUH DQ HDUOLHU VSULQJ ULVH WKDQ WKH VLPXODWHG QDWXUDO FRQGLWLRQV
RQ 5DLQ\ /DNHï

& :H EHOLHYH WKDW PDQ\ RI WKH HFRV\VWHP UHVRXUFHV ZRXOG EHQHILW IURP DQ HDUOLHU ULVH RQ 5DLQ\
DV SURSRVHG E\ WKH 6&ï +RZHYHUñ LI WKH LQWHQW LV WR VLPXODWH PRUH QDWXUDO FRQGLWLRQV WKHQ D ODWHU
ULVHñ VLPLODU WR WKH H[LVWLQJ ,-& FXUYHVñ PD\ EH PRUH DSSURSULDWHï 7KLV PD\ EH HVSHFLDOO\ WUXH
LI DQ DWWHPSW LV PDGH WR IXUWKHU DOLJQ WKH SURSRVHG UXOH FXUYH FKDQJHV ZLWK WKH VLPXODWHG QDWXUDO
K\GURJUDSKVñ DV UHFRPPHQGHG EHORZï

& 7KH VLPXODWHG QDWXUDO LQWHUðDQQXDO YDULDELOLW\ñ HVSHFLDOO\ GXULQJ WKH VXPPHUñ LV VLJQLILFDQWO\
VWLIOHG XQGHU ERWK WKH 6& DQG ,-& FXUYHVï

& :H ZRXOG VWURQJO\ HQFRXUDJH D ZLGHU EDQG LQ WKH VXPPHU õLQFUHDVH EDQG ZLGWK E\ ì IRRWôñ ZLWK
PRUH RI D ¦UXQ RI WKH ULYHU§ PRGH RI RSHUDWLRQ RQ ERWK 1DPDNDQ DQG 5DLQ\ /DNHVï 7KLV ZRXOG
LQFUHDVH LQWHUðDQQXDO YDULDELOLW\ñ DOORZLQJ ORZHU OHYHOV GXULQJ GURXJKW F\FOHV DQG KLJKHU ZDWHU
OHYHOV GXULQJ ZHW F\FOHVï
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êïæ (FRQRPLFî6RFLDOî5HFUHDWLRQDO )DFWRUV

7KH HYDOXDWLRQ RI WKH H[LVWLQJ HFRQRPLFñ VRFLDO DQG UHFUHDWLRQDO GDWD ZDV XQGHUWDNHQ E\ WKH 6Wï 3DXO
'LVWULFW RI WKH 86 $UP\ &RUSV RI (QJLQHHUV DQG WKH LQLWLDO VWDJHV RI WKLV ZRUN ZDV SXEOLVKHG LQ D
GUDIW UHSRUW HQWLWOHG ¦5DLQ\ DQG 1DPDNDQ /DNHV 3URSRVHG 5XOH &XUYH &KDQJHV ð 3KDVH $ ð
(FRQRPLFVã (YDOXDWLRQ RI ([LVWLQJ 'DWD§ñ 2FWREHU ìääçï $GGLWLRQDO EDFNJURXQG VRFLRðHFRQRPLF
GDWD ZDV WKHQ FRPSLOHG E\ WKH &RUSV RI (QJLQHHUV LQ RUGHU WR XQGHUVWDQG WKH EURDGHU HFRQRPLF DQG
VRFLDO FKDUDFWHULVWLFV RI WKH UHJLRQñ DQG WKHLU SRVVLEOH VHQVLWLYLW\ WR LVVXHV LQYROYLQJ SRWHQWLDO FKDQJHV
WR WKH UXOH FXUYHV IRU 5DLQ\ DQG 1DPDNDQ /DNHVï 6WDWLVWLFV ZHUH JDWKHUHG RQ SRSXODWLRQñ KRXVLQJñ
IDPLO\ GDWDñ HGXFDWLRQñ SRYHUW\ñ XQHPSOR\PHQW UDWHñ LQFRPHñ ODERXU IRUFHñ DQG HPSOR\PHQW IRU ERWK
WKH 8QLWHG 6WDWHV DQG &DQDGLDQ SRUWLRQV RI WKH EDVLQï 6XEVHTXHQW WR WKH UHOHDVH RI WKH 6WDWXV 5HSRUWñ
IXUWKHU ZRUN ZDV XQGHUWDNHQ WR EURDGHQ WKH HFRQRPLF DQDO\VLVâ WR GHWHUPLQH IRU QLQH LPSDFW
FDWHJRULHV WKH LQFUHPHQWDO FKDQJHV WKDW ZRXOG UHVXOW IURP DQ\ RI WKH UXOH FXUYH DOWHUQDWLYHVï 7KH
UHVXOWV DUH FRQWDLQHG LQ WKH UHSRUW ¦(YDOXDWLRQ RI WKH (FRQRPLFñ 6RFLDOñ DQG 5HFUHDWLRQDO ,PSDFWV
RI 3URSRVHG &KDQJHV WR WKH 5XOH &XUYHV 'HILQLQJ WKH 2SHUDWLRQ RI 5DLQ\ DQG 1DPDNDQ /DNHV§ñ
0DUFK ìäääñ SUHSDUHG E\ WKH &RUSV RI (QJLQHHUV DQG OLVWHG LQ WKH ELEOLRJUDSK\ï

7KH UHVXOWV RI WKLV DQDO\VLV KDYH VKRZQ WKDW WKH HIIHFWV RI WKH SURSRVHG FKDQJHV LQ WKH H[LVWLQJ UXOH
FXUYHV DW 1DPDNDQ DQG 5DLQ\ /DNHV ZLOO YDU\ ZLGHO\ GHSHQGLQJ RQ WKH DOWHUQDWLYH DQG UHVRXUFH
FDWHJRU\ EHLQJ FRQVLGHUHGï 7KHUH DUH VLJQLILFDQW QHJDWLYH HIIHFWV LQ VRPH FDWHJRULHVñ DQG EHQHILFLDO
HIIHFWV LQ RWKHUVï 7R WKH H[WHQW SRVVLEOHñ TXDQWLWDWLYH DQDO\VLV ZDV SHUIRUPHG WR HVWLPDWH WKH HIIHFWVñ
KRZHYHUñ WKLV ZDV QRW SRVVLEOH LQ DOO FDWHJRULHV EHLQJ FRQVLGHUHGï 7KH RYHUDOO HIIHFWV LQ HDFK RI WKH
UHVRXUFH FDWHJRULHV DUH VXPPDUL]HG EHORZï

êïæïì 6RFLRHFRQRPLF 3URILOH

7KH DUHD VXUURXQGLQJ 5DLQ\ DQG 1DPDNDQ /DNHV LV ZHOO HVWDEOLVKHG DV D GHVWLQDWLRQ IRU D ZLGH UDQJH
RI RXWGRRU UHFUHDWLRQ SXUVXLWVï ,Q RUGHU WR EHWWHU XQGHUVWDQG WKH EURDGHU HFRQRPLF DQG VRFLDO
FKDUDFWHULVWLFV RI WKH UHJLRQñ DQG WKHLU SRVVLEOH VHQVLWLYLW\ WR LVVXHV LQYROYHG ZLWK SRWHQWLDO FKDQJHV
WR OHYHOV DQG IORZV RQ 5DLQ\ DQG 1DPDNDQ /DNHV DQG DGMRLQLQJ ZDWHUVñ WKHVH FKDUDFWHULVWLFV DUH
VXPPDUL]HG LQ WKH VHFWLRQV WKDW IROORZï 7KH VRFLRHFRQRPLF SURILOH LQIRUPDWLRQ LV SURYLGHG IRU WKH
VXUURXQGLQJ DUHD LQ WKH 8QLWHG 6WDWHVñ IROORZHG E\ WKH VXUURXQGLQJ DUHD LQ &DQDGDï

êïæïìïì 5DLQ\ /DNH DQG 6XUURXQGLQJ $UHD LQ WKH 8QLWHG 6WDWHV

6RFLRHFRQRPLF LQIRUPDWLRQ ZDV REWDLQHG IRU WKH FLW\ RI ,QWHUQDWLRQDO )DOOVñ 0LQQHVRWD DQG WKH
VXUURXQGLQJ .RRFKLFKLQJ &RXQW\ï 7KHVH DUHDV ZHUH VHOHFWHG EHFDXVH WKH\ UHSUHVHQW WKH PDMRU
SRSXODWLRQ DQG HFRQRPLF FHQWHU DGMDFHQW WR WKH ODNHV LQ WKH 86ï ,QWHUQDWLRQDO )DOOV LV WKH PDMRU
FHQWHU IRU JRYHUQPHQW VHUYLFHV LQ WKH UHJLRQ DQG SOD\V D SLYRWDO UROH LQ WKH WUDGLQJ DUHD WKDW
FRQWULEXWHV VLJQLILFDQWO\ WR WKH ORFDO HFRQRP\ï ,W LV DOVR D PDMRU SRLQW RI HQWU\ LQWR WKH 86ñ RQ WKH
ERUGHU RI WKH 3URYLQFH RI 2QWDULR DQG WKH 6WDWH RI 0LQQHVRWDï .RRFKLFKLQJ &RXQW\ H[WHQGV IURP
QHDU WKH WRZQ RI 5DLQ\ 5LYHU RQ WKH ZHVWñ WR 9R\DJHXUV 1DWLRQDO 3DUN RQ WKH HDVWïï

,Q ìääí WKH SRSXODWLRQ RI ,QWHUQDWLRQDO )DOOV ZDV åñêëè DQG WKH SRSXODWLRQ RI WKH VXUURXQGLQJ
.RRFKLFKLQJ &RXQW\ ZDV ìçñëäëï 7KH SRSXODWLRQ WUHQGV LQ WKH DUHD VKRZ D SRSXODWLRQ LQFUHDVH VLQFH
ìäåí RI DERXW éåø LQ ,QWHUQDWLRQDO )DOOVñ DQG D SRSXODWLRQ GHFUHDVH RI DERXW æïåø LQ .RRFKLFKLQJ
&RXQW\ï 7KH ìääê XQHPSOR\PHQW UDWH ZDV èïêø IRU ,QWHUQDWLRQDO )DOOVñ DQG ìíïäø IRU .RRFKLFKLQJ
&RXQW\ï 7KHUH ZHUH çñèíç ZRUNHUV LQ WKH .RRFKLFKLQJ &RXQW\ ODERU IRUFH LQ ìääêñ DQG WKLV LV
SURMHFWHG WR GHFOLQH E\ ìèïèø E\ WKH \HDU ëíëíï 7KH PDMRU HPSOR\HU LQ WKH FRXQW\ LV WKH SXOS DQG
SDSHU PLOO RZQHG E\ %RLVH &DVFDGH &RUSRUDWLRQñ ZLWK DERXW ìñëíí HPSOR\HHVñ IROORZHG E\ WKH
,QWHUQDWLRQDO )DOOV 6FKRRO 'LVWULFW DQG 8QLWHG +HDOWK &DUHñ ZLWK DERXW êíí HPSOR\HHV HDFKï
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êïæïìïë 5DLQ\ 5LYHU 'LVWULFW DQG 6XUURXQGLQJ $UHD LQ &DQDGD

,QIRUPDWLRQ ZDV JDWKHUHG IRU WKH 7RZQ RI )RUW )UDQFHVñ 2QWDULRñ DQG WKH VXUURXQGLQJ DUHDñ ZKLFK
LV NQRZQ DV WKH 5DLQ\ 5LYHU 'LVWULFWï 7KHVH DUHDV ZHUH VHOHFWHG EHFDXVH WKH\ UHSUHVHQW WKH PDMRU
SRSXODWLRQ DQG HFRQRPLF FHQWUH DGMDFHQW WR WKH ODNHV LQ &DQDGDï 7KH\ ZHUH DOVR VHOHFWHG EHFDXVH
WKH\ ZHUH WKH SULPDU\ DUHDV IRU ZKLFK VRFLRHFRQRPLF GDWD ZDV DYDLODEOH LQ WKH UHJLRQï

)RUW )UDQFHV LV WKH PDMRU FHQWUH IRU JRYHUQPHQW VHUYLFHV LQ WKH UHJLRQ DQG SOD\V D SLYRWDO UROH LQ WKH
WUDGLQJ DUHD WKDW FRQWULEXWHV VLJQLILFDQWO\ WR WKH ORFDO HFRQRP\ï ,W LV DOVR D PDMRU SRLQW RI HQWU\ LQWR
&DQDGDñ RQ WKH ERUGHU RI WKH 3URYLQFH RI 2QWDULR DQG WKH 6WDWH RI 0LQQHVRWDï 7KH 5DLQ\ 5LYHU
'LVWULFW LV D ODUJH UHJLRQ WKDW H[WHQGV IURP WKH WRZQ RI 5DLQ\ 5LYHU RQ WKH ZHVWñ WR WKH HDVWHUQ HGJH
RI 4XHWLFR 3URYLQFLDO 3DUN RQ WKH HDVWñ DQG IURP 1HVWRU )DOOV RQ WKH QRUWKñ WR WKH ERUGHU EHWZHHQ
&DQDGD DQG WKH 86 RQ WKH VRXWKï

7KH ìääí SRSXODWLRQ RI )RUW )UDQFHV ZDV åñåäìñ DQG IRU WKH 5DLQ\ 5LYHU 'LVWULFW LW ZDV ëëñääæï 7KH
SRSXODWLRQ RI )RUW )UDQFHV KDV EHHQ UHODWLYHO\ VWDEOHñ IOXFWXDWLQJ DURXQG äñííí SHRSOH IURP ìäæç WR
ìääíï 7KH XQHPSOR\PHQW UDWH LV ìíïìø LQ )RUW )UDQFHVñ ZKLFK LV VOLJKWO\ KLJKHU WKDQ WKH
XQHPSOR\PHQW UDWH RI äïäø LQ WKH 5DLQ\ 5LYHU 'LVWULFWï 7KH WRWDO ODERU IRUFH LQ )RUW )UDQFHV ZDV
éñèæí LQ ìääìï 7KH PDMRU HPSOR\HU LQ )RUW )UDQFHV LV WKH SXOS DQG SDSHU PLOO RZQHG E\ $ELWLELð
&RQVROLGDWHGñ ,QFïñ ZKLFK KDV DERXW äíí HPSOR\HHVï 7KH QH[W ODUJHVW HPSOR\HU LV WKH 5DLQ\ 5LYHU
%RDUG RI (GXFDWLRQñ ZLWK DERXW éèí HPSOR\HHVï

7RJHWKHUñ WKH WRZQV RI )RUW )UDQFHV DQG ,QWHUQDWLRQDO )DOOV SURYLGH D EURDG VSHFWUXP RI IDFLOLWLHVñ
VHUYLFHVñ DQG DFWLYLWLHV WKDW HQKDQFH WKH SRWHQWLDO IRU HFRQRPLF GHYHORSPHQW LQ WKH UHJLRQï

êïæïë +\GURSRZHU

7KH K\GURSRZHU SURMHFWV WKDW ZRXOG EH DIIHFWHG E\ WKH DOWHUQDWLYHV HYDOXDWHG LQ WKLV UHSRUW DUH
ORFDWHG DW WKH VLWH RI WKH ,QWHUQDWLRQDO 'DP DW WKH RXWOHW RI 5DLQ\ /DNH RQ WKH 86î&DQDGLDQ %RUGHU
EHWZHHQ )RUW )UDQFHVñ 2QWDULRñ DQG ,QWHUQDWLRQDO )DOOVñ 0LQQHVRWDï 7KH &DQDGLDQ SRZHUSODQWñ RZQHG
DQG RSHUDWHG E\ $ELWLELð&RQVROLGDWHG ,QFRUSRUDWHGñ KDV D WRWDO JHQHUDWLQJ FDSDFLW\ RI ìëïå 0:ñ ZLWK
D KLVWRULFDO DYHUDJH DQQXDO JHQHUDWLRQ RI èäñåíí 0:Kï 7KH 86 SRZHUSODQWñ RZQHG DQG RSHUDWHG
E\ %RLVH &DVFDGH &RUSRUDWLRQ XQGHU )(5& OLFHQVH úèëëêñ KDV D WRWDO JHQHUDWLQJ FDSDFLW\ RI ììïê
0:ñ ZLWK D KLVWRULFDO DYHUDJH DQQXDO JHQHUDWLRQ RI çæñëíí 0:Kï 7KH YDOXH RI SRZHU SURGXFHG E\
ERWK SODQWV LV 86ùèïì PLOOLRQ SHU DQQXPï

7KH SRZHU JHQHUDWHG E\ WKHVH SRZHUSODQWV LV XVHG WR VXSSOHPHQW WKH SRZHU QHHGV RI WKH WZR SXOS
DQG SDSHU PLOOVï %HFDXVH WKH GHPDQG IRU SRZHU IURP ERWK RI WKHVH SODQWV H[FHHGV WKHLU SRZHU
JHQHUDWLQJ FDSDELOLW\ DW DOO WLPHVñ DOO RI WKH HQHUJ\ WKDW FDQ EH JHQHUDWHG LV RI YDOXH LQ UHGXFLQJ WKHLU
UHOLDQFH RQ RXWVLGH VRXUFHV RI SRZHUï 2Q DQ DQQXDO DYHUDJH EDVLVñ WKHVH K\GURSRZHU SURMHFWV VXSSO\
DERXW ìíø RI WKH WRWDO SRZHU UHTXLUHG WR UXQ WKH SODQWVï

7KH K\GURSRZHU HFRQRPLF DQDO\VLV ZDV DFFRPSOLVKHG XVLQJ GDWD JHQHUDWHG E\ WKH 5(*86( PRGHO
UXQV IRU WKH SHULRG ìäèåðìääçï 7KLV GDWDñ FRPELQHG ZLWK SULFLQJ LQIRUPDWLRQ WR GHWHUPLQH WKH FRVW
RI UHSODFHPHQW HQHUJ\ SXUFKDVHG IURP ORFDO XWLOLWLHVñ ZDV XVHG WR GHWHUPLQH WKH WRWDO SRZHU FRVW
DVVRFLDWHG ZLWK WKH ORVW JHQHUDWLRQ IRU WKH YDULRXV DOWHUQDWLYHVï

:KHQ FRPSDUHG WR WKH H[LVWLQJ UXOH FXUYHVñ DOO RI WKH DOWHUQDWLYHV UHVXOW LQ D GHFUHDVH LQ K\GURSRZHU
HQHUJ\ SURGXFWLRQñ SDUWLFXODUO\ LQ WKH ZLQWHU PRQWKV ZKHQ LW LV PRVW FRVWO\ WR UHSODFHï 7KH DYHUDJH
DQQXDO HQHUJ\ SURGXFHG E\ ERWK SODQWV XQGHU WKH H[LVWLQJ UXOH FXUYHV õ$OWHUQDWLYH )ìð,-&ô LV DERXW
ìëìñæíí 0:Kï 7KH DYHUDJH DQQXDO GHFUHDVH LQ HQHUJ\ SURGXFHG E\ WKH SODQW LV ëñéíí 0:K XQGHU
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$OWHUQDWLYH &ìñ èñäíí 0:K XQGHU $OWHUQDWLYH 0ì DQG äñííí 0:K XQGHU $OWHUQDWLYH )ìð6&ï 7KH
DGGLWLRQDO \HDUO\ DYHUDJH FRVW RI UHSODFLQJ WKLV SRZHU LV 86ùììéñííí XQGHU $OWHUQDWLYH &ìñ
86ùëçìñííí XQGHU $OWHUQDWLYH 0ì DQG 86ùêæçñííí XQGHU $OWHUQDWLYH )ìð6&ï 7KHVH FRVWV FRXOG
YDU\ VLJQLILFDQWO\ LQ LQGLYLGXDO \HDUV GHSHQGLQJ RQ ZDWHU FRQGLWLRQV DQG IXWXUH SRZHU UHSODFHPHQW
FRVWVï

êïæïê )ORRG 'DPDJHV

7KH IORRG GDPDJH DQDO\VLV HPSOR\HG D FRQYHQWLRQDO DSSURDFK WR DVVHVVLQJ GDPDJHV EDVHG RQ
GHYHORSLQJ HOHYDWLRQðGDPDJH UHODWLRQVKLSV DQG GHWHUPLQLQJ IORRG GDPDJHV EDVHG RQ KLVWRULFDO IORRG
OHYHOVï 7ZR SULPDU\ W\SHV RI GDWD ZHUH XVHG LQ SHUIRUPLQJ WKLV DQDO\VLVï 7KH ILUVW ZDV HVWLPDWHV RI
DQQXDO IORRGLQJñ ZKLFK ZHUH EDVHG RQ VLPXODWHG ZDWHU OHYHOV REWDLQHG IURP VLPXODWLRQV FRQGXFWHG
E\ (QYLURQPHQW &DQDGD XVLQJ WKH ¦5(*86(§ FRPSXWHU PRGHO IRU WKH \HDUV ìäèåðìääç DQG ìäèíï
7KH VHFRQG W\SH RI GDWD ZDV HOHYDWLRQðGDPDJH UHODWLRQVKLSV WKDW ZHUH XVHG WR GHWHUPLQH WKH GDPDJHV
DVVRFLDWHG ZLWK GLIIHUHQW OHYHOV RI IORRGLQJï

$QQXDO GDPDJHV ZHUH FDOFXODWHG IRU HDFK RI WKH \HDUV ìäèåðìääçñ DQG VHSDUDWHO\ IRU WKH IORRG RI
UHFRUG H[SHULHQFHG LQ ìäèíï $YHUDJH DQQXDO GDPDJHV ZHUH FDOFXODWHG IRU WKH ìäèåðìääç SHULRG IRU
WKH IRXU UXOH FXUYH DOWHUQDWLYHV HYDOXDWHG XVLQJ D VLPSOH DULWKPHWLF DYHUDJH RI WKH DQQXDO YDOXHVï 7KH
ìäèí HYHQW ZDV QRW LQFOXGHG LQ WKH DYHUDJH EHFDXVH LW LV QRW UHSUHVHQWDWLYH RI WKH SHULRG PRGHOOHGñ
EXW LV UHSUHVHQWDWLYH RI D PXFK ORQJHU WLPH SHULRGï 7KH ìäèí HYHQW SURGXFHG DOPRVW ìä WLPHV DV
PXFK GDPDJH DV WKH WRWDO GDPDJHV SURGXFHG E\ DOO WKH IORRGV LQ WKH ìäèåðìääç SHULRGï ([DPLQDWLRQ
RI WKH ìäèí HYHQW LV XVHIXO WR SURYLGH LQVLJKW LQWR WKH SRWHQWLDO IRU LQFUHDVHG IORRG GDPDJHV XQGHU
WKH YDULRXV DOWHUQDWLYHV IRU DQ H[WUHPH HYHQWï

(OHYDWLRQðGDPDJH GDWD ZDV REWDLQHG IURP D SUHYLRXV DVVHVVPHQW RI IORRG GDPDJH SRWHQWLDO RQ WKH
5DLQ\î1DPDNDQ /DNH 6\VWHPñ ZKLFK ZDV FRPSOHWHG LQ -XO\ ìääê E\ $FUHV ,QWHUQDWLRQDO /LPLWHG
XQGHU FRQWUDFW WR %RLVH &DVFDGH &RUSRUDWLRQï $W WKH UHTXHVW RI WKH &RUSV RI (QJLQHHUVñ $FUHV
,QWHUQDWLRQDOñ ,QFï SURYLGHG DGGLWLRQDO LQIRUPDWLRQ DERXW WKH QDWXUH RI WKH IORRG GDPDJH HVWLPDWHV
WR VXSSOHPHQW ZKDW ZDV XVHG LQ WKHLU SUHYLRXV DQDO\VLVï 7KLV QHZ LQIRUPDWLRQ SURYLGHV DQ LQVLJKW
LQWR WKH W\SHV RI GDPDJH WKDW RFFXU DW DQ\ JLYHQ HOHYDWLRQñ DQG GHPRQVWUDWHV WKH UHODWLYH LPSRUWDQFH
RI HDFK GDPDJH FDWHJRU\ LQ FRPSDULVRQ WR WKH ZKROH IRU DQ\ OHYHO RI IORRGLQJï 'DPDJH FDWHJRULHV
FRQVLGHUHG LQ WKH DQDO\VLV LQFOXGHã GRFNVñ VKRSVî VKHGVî SXPSVñ RIILFHVîVKRZURRPVñ FRPPHUFLDO
ORGJHVîFDELQVîSDUNLQJ ORWVñ DQG SULYDWH FRWWDJHVîUHVLGHQFHVï $GGLWLRQDOO\ñ WKH ]HURðGDPDJH HOHYDWLRQ
IRU HDFK GDPDJH FDWHJRU\ LV LGHQWLILHGï ,QWHUYLHZV FRQGXFWHG E\ WKH &RUSV RI (QJLQHHUV ZLWK ORFDO
RIILFLDOV VXJJHVW WKDW WKH ]HUR GDPDJH SRLQWV LGHQWLILHG E\ WKH $&5(6 VWXG\ DUH FRQVLVWHQW ZLWK WKH
SHUVRQDO H[SHULHQFHV RI ODNHVKRUH UHVLGHQWVï

$OO RI WKH DOWHUQDWLYHV HYDOXDWHG UHVXOWHG LQ LQFUHDVHG IORRG GDPDJHV ZKHQ FRPSDUHG WR WKH H[LVWLQJ
FRQGLWLRQ õ)ìð,-&ôï )ORRG GDPDJHV RFFXU IRU DOO RI WKH DOWHUQDWLYHV LQ DERXW ëíø RI WKH \HDUV LQ WKH
ìäèåðäç SHULRG RI UHFRUG DQDO\]HGï 7KH DYHUDJH DQQXDO IORRG GDPDJHV IRU WKH ìäèåðäç VLPXODWLRQ
SHULRG DUH 86ùìèñíçç IRU WKH H[LVWLQJ FRQGLWLRQ õ)ìð,-&ôñ 86ùëìñëçí IRU $OWHUQDWLYH &ìñ 86ùëìñêëé
IRU $OWHUQDWLYH 0ì DQG 86ùëêñéèí IRU WKH UXOH FXUYHV SURSRVHG E\ WKH ,QWHUQDWLRQDO 6WHHULQJ
&RPPLWWHH õ)ìð6&ôï 7KH GDPDJHV HVWLPDWHG IRU WKH ìäèí HYHQW XQGHU $OWHUQDWLYH )ìð,-& ZHUH
86ùìì PLOOLRQñ 86ùìêïå PLOOLRQ XQGHU $OWHUQDWLYH )ìð6& DQG 86ùìêïè PLOOLRQ XQGHU $OWHUQDWLYH
&ìï

êïæïé 5HFUHDWLRQð7RXULVP

7RXULVP EDVHG RQ WKH ILVKHU\ JHQHUDWHV D VXEVWDQWLDO HFRQRPLF EHQHILW WR WKH UHJLRQ VXUURXQGLQJ
5DLQ\ DQG 1DPDNDQ /DNHVï ,W LV HVWLPDWHG WKDW WRXULVP EDVHG RQ 5DLQ\ /DNH LV UHVSRQVLEOH IRU
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DSSUR[LPDWHO\ ëèí IXOO RU SDUWðWLPH MREV DW ëé WRXULVW HVWDEOLVKPHQWV RQ WKH 0LQQHVRWD VLGH RI WKH
ODNHñ DQG DQRWKHU èå MREV DQG ëë WRXULVW RSHUDWLRQV RQ WKH 2QWDULR VLGH RI WKH ODNHï 7KH ILVKHU\
JHQHUDWHG DSSUR[LPDWHO\ ùèïæ PLOOLRQ õ86ù ìääíô SHU DQQXP LQ JURVV UHYHQXHV LQ WKH ORFDO DUHD
VXUURXQGLQJ 5DLQ\ /DNHñ GLVWULEXWHG 86ùìïìè PLOOLRQ LQ 2QWDULRñ DQG 86ùéïèè PLOOLRQ LQ 0LQQHVRWDï

)RU 1DPDNDQ /DNHñ LW LV HVWLPDWHG WKDW DSSUR[LPDWHO\ ììê IXOO RU SDUWðWLPH MREV DUH JHQHUDWHG E\
WRXULVW DQJOHUVï $GGLWLRQDOO\ñ WKHUH DUH éæ WRXULVW HVWDEOLVKPHQWV RQ WKH 0LQQHVRWD VLGH RI WKH ODNHñ
DQG ë WRXULVW HVWDEOLVKPHQWV RQ WKH 2QWDULR VLGH RI WKH ODNH WKDW UHO\ RQ WKH 1DPDNDQ /DNH ILVKHU\ï
7KH ILVKHU\ JHQHUDWHG DSSUR[LPDWHO\ ùê PLOOLRQ õ86ùìääíô LQ JURVV UHYHQXHV WR WKH ORFDO DUHDï 0RVW
RI WKLV UHYHQXH LV FRQWULEXWHG E\ WRXULVWV ZKR ILVK RQ 1DPDNDQ /DNHï /HVV WKDQ ìø RI WKH WRWDO
UHYHQXHV DUH SURGXFHG E\ WKH FRPPHUFLDO ILVKHU\ï ,Q FRPSDULVRQ WR WKH FRPELQHG 5DLQ\ð1DPDNDQ
ILVKHU\ ZKLFK JHQHUDWHG DQ HVWLPDWHG 86ùåïæ PLOOLRQ LQ HFRQRPLF DFWLYLW\ LQ ìääíñ WKH ILVKHU\ LQ
QHDUE\ /DNH RI WKH :RRGV JHQHUDWHG DQ HVWLPDWHG &GQùèéïê PLOOLRQ õ86ùéçïë PLOOLRQô LQ HFRQRPLF
DFWLYLW\ LQ ìääíï

7KHUH DUH D QXPEHU RI UHFHQW VWXGLHV HVWLPDWLQJ UHFUHDWLRQDO XVH LQ WKH DUHDñ SUHSDUHG E\ WKH 1DWLRQDO
3DUN 6HUYLFH DQG DJHQFLHV ZLWKLQ 0LQQHVRWD DQG 2QWDULRï 7KH 1DWLRQDO 3DUN 6HUYLFH UHSRUWV DQQXDO
YLVLWDWLRQ IRU 9R\DJHXUV 1DWLRQDO 3DUN õ913ôñ ZKLFK LQFOXGHV PRVW RI WKH 5DLQ\ð1DPDNDQ &KDLQ
RI /DNHVï 7KH QXPEHU RI UHFUHDWLRQ YLVLWV URVH IURP ìçéñííí LQ ìäåê WR D KLJK RI ëéèñííí LQ ìääíñ
DQG UHPDLQHG DURXQG ëéíñííí WR ëéèñííí WKURXJK ìääéï 7KH QXPEHU RI ILVKLQJ YLVLWV DYHUDJHG
DURXQG ìêíñííí DQQXDOO\ GXULQJ WKH ILUVW KDOI RI WKH ìääíöVñ DQG WKH QXPEHU RI SHUVRQV RQ KRXVHERDWV
DYHUDJHG ëæñííí DQQXDOO\ï 0RVW RI WKH YLVLWV RFFXUUHG EHWZHHQ 0D\ DQG 6HSWHPEHUï

7KH 0LQQHVRWD 'HSDUWPHQW RI 1DWXUDO 5HVRXUFHV KDV FRQGXFWHG FUHHO VXUYH\V RQ WKHVH ODNHV
UHJXODUO\ VLQFH ìäåêï 7KH ìääé õVXPPHU VHDVRQô VXUYH\ UHFRUGHG çæñííí DQJOHU WULSV RQ /DNH
.DEHWRJDPDñ ëëñííí DQJOHU WULSV RQ 1DPDNDQ /DNHñ DQG êéñííí DQJOHU WULSV RQ 5DLQ\ /DNHï 7KLV
DPRXQWV WR ìëêñííí WRWDO DQJOHU WULSVñ DQG HTXDWHV WR DSSUR[LPDWHO\ èííñííí DQJOHU KRXUVï 0RVW RI
WKH DQJOHUV RQ /DNH .DEHWRJDPD DQG 1DPDNDQ /DNH ZHUH QRQðORFDO 0LQQHVRWD UHVLGHQWVñ ZKHUHDV
PRVW DQJOHUV RQ 5DLQ\ /DNH õ0LQQHVRWD ZDWHUVô ZHUH ORFDO 0LQQHVRWD UHVLGHQWVï $ ìäåè 0'15
UHJLRQDO VXUYH\ RI WKH (GJHðRI WKHð:LOGHUQHVV $UHD õLQFOXGLQJ 913 DQG WKH %RXQGDU\:DWHUV &DQRH
$UHDô HVWLPDWHG UHJLRQDO ILVKLQJ KRXUV DW ëì PLOOLRQâ WKH 5DLQ\ð1DPDNDQ FKDLQ WKHUHIRUH DFFRXQWV
IRU URXJKO\ ëïé SHUFHQW RI UHJLRQDO ILVKLQJ DFWLYLW\ï

$OWKRXJK WKH ILVKHU\ LQIRUPDWLRQ SUHVHQWHG LV WKH PRVW UHFHQW LQIRUPDWLRQ DYDLODEOHñ LW LV WKRXJKW WR
EH D FRQVHUYDWLYH HVWLPDWH RI WKH UHYHQXHVñ VLQFH WKLV GDWD LV VRPHZKDW GDWHGñ DQG WRXULVP KDV
FRQWLQXHG WR LQFUHDVH LQ WKH DUHDï 3RVWXODWLRQ RI SRWHQWLDO IXWXUH LPSDFWV UHVXOWLQJ IURP DGRSWLRQ RI
DQ\ UXOH FXUYH DOWHUQDWLYH LV KLJKO\ VXEMHFWLYHñ DQG GHSHQGHQW XSRQ IRUHFDVWLQJ IXWXUH WUHQGV DQG
UHOLDQFH RQ DQ LQIRUPDWLRQ EDVH E\ VHFWRUDO FRPSRQHQWV WKDW LV QRW DYDLODEOHï )RU WKHVH UHDVRQVñ
LPSDFWV RI FKDQJHV LQ WKH UXOH FXUYHV RQ UHFUHDWLRQ DQG WRXULVP ZHUH QRW TXDQWLILHGï 7KH
,QWHUQDWLRQDO 6WHHULQJ &RPPLWWHH KDG HVWLPDWHG DQQXDO EHQHILWV RI ùåííñííí WR WKH ILVKHU\îWRXULVP
VHFWRU LI WKH 6& FXUYHV ZHUH LPSOHPHQWHG EHFDXVH RI WKH HDUOLHU VSULQJ ULVH DQG DQ LQFUHDVHG QXPEHU
RI VSRUWV ILVKHUPHQ WKDW ZRXOG XWLOL]H WKH WRXULVW IDFLOLWLHV DYDLODEOHï 7KLV QXPEHU FDQQRW EH
FRQILUPHG EDVHG RQ WKH LQIRUPDWLRQ DYDLODEOHñ EXW LV IHOW WR UHSUHVHQW WKH XSSHU SRVVLEOH OLPLW RI
SRVVLEOH HFRQRPLF EHQHILWVï +RZHYHUñ DQ DWWHPSW ZDV PDGH WR JLYH D TXDOLWDWLYH DVVHVVPHQW RI WKH
SRWHQWLDO FKDQJHV WKDW PLJKW UHVXOW IURP WKH DGRSWLRQ RI WKHVH SURSRVHG DOWHUQDWLYHV FRPSDUHG WR WKH
H[LVWLQJ FRQGLWLRQï

7KH HIIHFWV LQ WKLV UHVRXUFH FDWHJRU\ DUH PL[HG GHSHQGLQJ RQ WKH WLPH RI WKH \HDUï +LJKHU VSULQJ
ZDWHU OHYHOV WKDW PD\ UHVXOW IURP PDQ\ RI WKH DOWHUQDWLYHV ZRXOG EH EHQHILFLDO WR WKH ILVKHU\ñ
DFFRUGLQJ WR ILVKHULHV H[SHUWVï +LJKHU OHYHOV ZRXOG DOVR DOORZ QDYLJDWLRQ DQG DFFHVV WR ERDW GRFNV
FORVHU WR WKH VWDUW RI WKH ILVKLQJ VHDVRQ RSHQLQJñ ZKLFK ZRXOG KDYH D SRVLWLYH HIIHFW RQ WRXULVPï
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([DPSOHV RI DOWHUQDWLYHV WKDW ZRXOG UHVXOW LQ KLJKHU VSULQJ ZDWHU OHYHOV LQFOXGH )ìð6& DW 5DLQ\ DQG
1DPDNDQ /DNHVñ DV ZHOO DV &ì DQG 0ì DW 1DPDNDQ /DNHï 5HGXFWLRQ RI WKH ZLQWHU GUDZGRZQ RQ
1DPDNDQ /DNH XQGHU PRVW RI WKH DOWHUQDWLYHV SURYLGHV SRVLWLYH EHQHILWV WR WKH ILVKHU\ DQG ZRXOG
LQGLUHFWO\ EHQHILW WRXULVPï 'XULQJ WKH VXPPHU PRQWKVñ PDQ\ RI WKH DOWHUQDWLYHV UHVXOW LQ VORZO\
GHFOLQLQJ ODNH OHYHOVñ ZKLFK PLJKW KDYH D QHJDWLYH HIIHFW RQ WRXULVP GXH WR SRWHQWLDO SUREOHPV ZLWK
QDYLJDWLRQ DQG DFFHVV WR VRPH DUHDVï ([DPSOHV RI DOWHUQDWLYHV WKDW UHVXOW LQ VORZO\ GHFOLQLQJ ODNH
OHYHOV LQFOXGH )ìð6& DQG 0ì DW ERWK 5DLQ\ DQG 1DPDNDQ /DNHVñ DQG &ì DW 1DPDNDQ /DNHï

êïæïè 5HFUHDWLRQð1DYLJDWLRQ

%RWK 5DLQ\ DQG 1DPDNDQ /DNHV DUH XVHG H[WHQVLYHO\ IRU QDYLJDWLRQñ SULPDULO\ IRU UHFUHDWLRQDO XVH
VXFK DV ERDWLQJ DQG ILVKLQJï 1DPDNDQ /DNH LV DOVR XVHG RQ D OLPLWHG EDVLV DV D WUDQVSRUWDWLRQ URXWH
IRU SHUVRQDOñ EXVLQHVVñ DQG UHFUHDWLRQDO XVHñ SDUWLFXODUO\ E\ 1DWLYH $PHULFDQVï +LVWRULFDOO\ñ WKH ODNHV
KDYH DOVR EHHQ XVHG IRU WKH ERRPLQJ RI ORJV DQG QDYLJDWLRQ RI ODUJH WXJERDWV WKURXJK VKDOORZ
FKDQQHOV DQG ED\Vï +RZHYHUñ WKLV SUDFWLFH FHDVHG LQ WKH PLGðìäæíVñ DQG LV QR ORQJHU D UHOHYDQW
IDFWRUï

2Q 5DLQ\ /DNHñ WKH HOHYDWLRQ RQ ZKLFK DOO QDYLJDWLRQ FKDUWV DUH EDVHG LV êêæïé Pï 2Q 1DPDNDQ
/DNHñ LQIRUPDWLRQ REWDLQHG IURP WKH /DF /D &URL[ )LUVW 1DWLRQñ DUHD UHVLGHQWVñ DQG WRXULVW RSHUDWRUV
RQ 6DQG 3RLQW DQG &UDQH /DNHV VXJJHVWV WKDW WKH UXOH FXUYH VKRXOG QRW JR EHORZ êéíïè P GXULQJ WKH
QDYLJDWLRQ VHDVRQ IURP DERXW 0D\ WKURXJK 6HSWHPEHUï

7KH HIIHFWV LQ WKLV UHVRXUFH FDWHJRU\ DUH VLPLODU WR WKRVH LQ WRXULVP DQG FDQ RQO\ EH GHILQHG
TXDOLWDWLYHO\ï +LJKHU VSULQJ ZDWHU OHYHOV WKDW UHVXOW XQGHU PDQ\ RI WKH DOWHUQDWLYHV ZRXOG EH
EHQHILFLDO IRU QDYLJDWLRQ HDUO\ LQ WKH VHDVRQï +RZHYHUñ ORZHU VXPPHU OHYHOV WKDW RFFXU LQ PDQ\ RI
WKH DOWHUQDWLYHV ZRXOG SRWHQWLDOO\ KDYH D QHJDWLYH HIIHFW RQ QDYLJDWLRQ E\ OLPLWLQJ DFFHVV WR WKH
VKDOORZHU DUHDV RI ERWK ODNHVñ SDUWLFXODUO\ E\ VDLOERDWï

5HJDUGLQJ HDUO\ VSULQJ ZDWHU OHYHOVñ )ìð6& LV WKH RQO\ DOWHUQDWLYH WKDW SURYLGHV DYHUDJH 0D\ ZDWHU
OHYHOV JUHDWHU WKDQ êêæïé P RQ 5DLQ\ /DNHï $YHUDJH 0D\ ZDWHU OHYHOV XQGHU $OWHUQDWLYHV )ìð,-&ñ
&ìñ DQG 0ì DUH VOLJKWO\ EHORZ êêæïé P RQ 5DLQ\ /DNHï 1RQH RI WKH DOWHUQDWLYHV SURYLGH DYHUDJH
0D\ ZDWHU OHYHOV XS WR WKH GHVLUHG OHYHO RI êéíïè P RQ 1DPDNDQ /DNHï +RZHYHUñ DOO RI WKH
DOWHUQDWLYHV H[FHSW )ìð,-& DUH UHODWLYHO\ FORVH WR WKH GHVLUHG OHYHOï

5HJDUGLQJ ODWH VXPPHU ZDWHU OHYHOVñ DOO RI WKH DOWHUQDWLYHV SURYLGHG ZDWHU OHYHOV JUHDWHU WKDQ êêæïé
Pï RQ 5DLQ\ ODNH DQG êéíïè P RQ 1DPDNDQ ODNHñ H[FHSW IRU $OWHUQDWLYH )ìð6& RQ 5DLQ\ /DNHñ ZKLFK
SURYLGHG DYHUDJH 6HSWHPEHU ZDWHU OHYHOV MXVW VOLJKWO\ EHORZ êêæïé Pï $OWHUQDWLYHV )ìð,-& DQG &ì
SURYLGHG WKH KLJKHVW DYHUDJH 6HSWHPEHU 5DLQ\ /DNH OHYHOVñ ZKLOH $OWHUQDWLYH )ìð,-& SURYLGHG WKH
KLJKHVW DYHUDJH 6HSWHPEHU 1DPDNDQ /DNH OHYHOVï

êïæïç :DWHU 6XSSO\

:DWHU LV ZLWKGUDZQ IURP 5DLQ\ DQG 1DPDNDQ ODNHV IRU ERWK FRPPHUFLDO DQG SULYDWH ZDWHU VXSSO\
XVHVï 3HUPLWV DUH UHTXLUHG IRU ODUJHU XVHUV õWKRVH ZLWKGUDZLQJ RYHU DERXW êïå PLOOLRQ OLWUHV SHU \HDUôñ
ZKLOH VPDOOHU XVHUV DUH QRW UHTXLUHG WR KDYH D SHUPLWï 7KH KROGHUV RI WKHVH SHUPLWV IRU ODUJHU ZDWHU
VXSSO\ ZLWKGUDZDOV LQFOXGH WKH &LW\ RI ,QWHUQDWLRQDO )DOOVñ 0LQQHVRWD DQG %RLVH &DVFDGH
&RUSRUDWLRQ LQ WKH 86 DQG WKH 7RZQ RI )RUW )UDQFHVñ 2QWDULR DQG $ELWLELð&RQVROLGDWHG ,QFRUSRUDWHG
LQ &DQDGDï 1R FRPPHUFLDO ZDWHU XVHUV KDYH EHHQ LGHQWLILHG RQ 1DPDNDQ /DNHï :DWHU LV DOVR
ZLWKGUDZQ IURP ERWK ODNHV IRU GRPHVWLF ZDWHU VXSSO\ E\ DQ XQNQRZQ QXPEHU RI ODNHVKRUH
KRXVHKROGV DQG VPDOO \HDUðURXQG DQG VHDVRQDO UHVRUWVï 7KHUH DUH RQO\ WZR \HDUðURXQG UHVRUWV RQ
5DLQ\ /DNH WKDW KDYH DQ DYHUDJH DQQXDO ZLWKGUDZDO ODUJH HQRXJK WR UHTXLUH D SHUPLWï
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:DWHU LQWDNHV RQ ERWK ODNHV ZRXOG SULPDULO\ EH HIIHFWHG RQO\ LQ FRQGLWLRQV RI H[WUHPH GUDZGRZQï
6LQFH QRQH RI WKH DOWHUQDWLYHV HYDOXDWHG UHVXOW LQ WKLV W\SH RI GUDZGRZQñ WKHUH ZRXOG QRW EH DQ HIIHFWï
+RZHYHUñ VOLJKWO\ ORZHU ODNH OHYHOV GR UHVXOW IURP PDQ\ RI WKH DOWHUQDWLYHV GXULQJ WKH VXPPHU
PRQWKV ZKHQ WKH PDMRULW\ RI WKH ZDWHU VXSSO\ ZLWKGUDZDOV DUH PDGHï /RZHU ODNH OHYHOV ZRXOG
UHGXFH WKH KHDG RQ WKH SXPSV RI DOO RI WKHVH XVHUVñ ZKLFK ZRXOG UHGXFH WKH HIILFLHQF\ RI WKH SXPSV
DQG LQFUHDVH WKH FRVW RI HOHFWULFLW\ UHTXLUHG WR SXPS WKH ZDWHUï 7KH PDJQLWXGH RI WKHVH FKDQJHV LV
H[SHFWHG WR EH IDLUO\ VPDOOï

êïæïæ &RPPHUFLDO )LVKLQJ

,Q ìääçñ WKHUH ZHUH IRXU FRPPHUFLDO ILVKLQJ RSHUDWLRQV RQ VL[ FRPPHUFLDO ILVKLQJ ORWV LQ WKH 2QWDULR
SDUW RI 5DLQ\ /DNHï :KLWHILVKñ QRUWKHUQ SLNHñ ZDOOH\Hñ DQG UHFHQWO\ EODFN FUDSSLH DUH WKH PDLQ
VSHFLHV LQ WKH FRPPHUFLDO ILVKHU\ VLQFH WKH ìäëíVï $OO DUH XQGHU TXRWD PDQDJHPHQW VLQFH ìäåéï
8QOLPLWHG TXRWDV DUH DYDLODEOH IRU FRXUVH ILVKñ LQFOXGLQJ VXFNHUVñ ODNH KHUULQJ õFLVFRôñ EXOOKHDGñ
EXUERWñ DQG PRRQH\Hï

7KH FRPPHUFLDO KDUYHVW RI ZDOOH\H ZDV UHGXFHG E\ äæø IURP ìäåç WR ìääç WKURXJK JRYHUQPHQW
EX\ðRXWV DQG WUDGHV IRU LQGLYLGXDO VSHFLHV TXRWDVï /DNH ZKLWHILVK FRPSULVH WKH PDMRULW\ RI WKH
KDUYHVWñ UHSUHVHQWLQJ èêø RI WKH WRWDO FRPPHUFLDO FDWFK LQ ìääçñ DQG éêø RI WKH FDWFK VLQFH ìääíï
7KH DQQXDO FRPPHUFLDO FDWFK RI DOO ILVK VSHFLHVñ LQFOXGLQJ FRXUVH ILVKñ KDV DYHUDJHG éäñæíí NJ SHU
\HDU IRU WKLV VDPH SHULRGï

&RPPHUFLDO VSRUW ILVK KDUYHVW RQ WKH 0LQQHVRWD VLGH RI 5DLQ\ /DNH ZDV JUDGXDOO\ UHGXFHG E\ JHDU
UHVWULFWLRQV DQG WKHQ UHGXFHG VLJQLILFDQWO\ ZLWK D OHJLVODWLYH EX\ðRXW LQ ìäåèï 7KHUH UHPDLQV RQH
FRPPHUFLDO ILVKLQJ RSHUDWLRQ WKDW XVHV JLOO QHWV WR KDUYHVW DQ DYHUDJH RI DERXW ìæñííí NJ SHU \HDU
RI ZKLWHILVK VRXWK RI %UXOH 1DUURZVï

7KH FRPPHUFLDO ILVKHU\ ZDV YDOXHG DW 86ùäëñçèí LQ 2QWDULRñ DQG 86ùìæñííí LQ 0LQQHVRWDï
&RPPHUFLDO ILVK SURGXFWLRQ IURP 5DLQ\ /DNH ZDV ìæñééí NJ LQ ìäåäñ DQG ZDV YDOXHG DW DERXW
86ùìæñëçíï 7KH ìäåä 2QWDULR FRPPHUFLDO KDUYHVW IURP 5DLQ\ /DNH KDG DQ HVWLPDWHG GRFNVLGH
YDOXH RI 86ùäëñääíñ EDVHG RQ D WRWDO TXRWD RI èéñèíí NJ RI ZDOOH\Hñ QRUWKHUQ SLNHñ FUDSSLHñ
ZKLWHILVKñ DQG VWXUJHRQï 7KLV YDOXH KDV GHFOLQHG VLQFH ìäåä ZLWK UHGXFHG OHYHOV RI KDUYHVWï
:KLWHILVK DFFRXQWHG IRU DOO FRPPHUFLDO ILVKLQJ JURVV UHYHQXHV LQ 0LQQHVRWDï /HVV WKDQ ëø RI WKH
WRWDO 5DLQ\ /DNH ILVKHULHV UHYHQXHV DUH SURGXFHG E\ WKH FRPPHUFLDO ILVKHU\ï

&RPPHUFLDO ILVKLQJ RQ 1DPDNDQ /DNH EHJDQ LQ ìäìçðìæï +RZHYHUñ ZLWK WKH JURZWK RI WKH WRXULVW
WUDGHñ FRPPHUFLDO ILVKLQJ IRU ZDOOH\H DQG QRUWKHUQ SLNH ZDV HOLPLQDWHG RQ 0LQQHVRWD ZDWHUV LQ
ìäéçï &XUUHQWO\ñ WKHUH DUH WZR OLFHQVHG FRPPHUFLDO RSHUDWRUV RQ 1DPDNDQ /DNHñ RQH LQ 0LQQHVRWD
DQG RQH LQ 2QWDULRï $ERXW ìø RI ILVKHULHV UHYHQXHV DUH SURGXFHG E\ WKH FRPPHUFLDO ILVKHU\ï
:KLWHILVK DFFRXQW IRU êêø RI WKH JURVV UHYHQXHV IURP FRPPHUFLDO ILVKLQJñ IROORZHG E\ ZDOOH\H
õëèøôï ,W KDV EHHQ HVWLPDWHG WKDW WKH FRPPHUFLDO ILVKHU\ JHQHUDWHV DSSUR[LPDWHO\ IRXU MREVï

,Q WKH IXWXUHñ FRPPHUFLDO ILVKLQJ LQ WKH 86 DQG &DQDGD RQ ERWK ODNHV ZLOO SUREDEO\ VWD\ WKH VDPH
RU GHFOLQHñ SDUWLFXODUO\ IRU VSHFLHV VXFK DV ZDOOH\Hï 7KLV LV EHFDXVH ILVKHULHV DJHQFLHV VXFK DV WKH
2QWDULR 0LQLVWU\ RI 1DWXUDO 5HVRXUFHV KDYH EHHQ DFWLYHO\ SXUFKDVLQJ ILVKLQJ TXRWDV DQGîRU OLFHQVHV
VLQFH ìäåç RQ D ¦ZLOOLQJ VHOOHU§ EDVLVï 7KH PDQDJHPHQW LQWHQW LQ 2QWDULR RQ 5DLQ\ /DNH LV WR UHGXFH
WKH FRPPHUFLDO ZDOOH\H TXRWD WR ]HURñ ZKLOH PDLQWDLQLQJ D FRPPHUFLDO ILVKLQJ LQGXVWU\ WKDW LV EDVHG
SULPDULO\ RQ ZKLWHILVKñ QRUWKHUQ SLNHñ DQG FUDSSLHï 1R FKDQJHV DUH DQWLFLSDWHGñ ZLWK UHJDUG WR
FRPPHUFLDO ILVKLQJñ RQ WKH 0LQQHVRWD VLGHï ,W LV H[SHFWHG WKDW GRPHVWLF FRQVXPSWLRQ E\ DERULJLQDO
SHRSOH ZLOO LQFUHDVHñ DV WKHLU SRSXODWLRQ LQFUHDVHVï
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$Q\ SRWHQWLDO LPSURYHPHQW LQ WKH ILVKHU\ RQ WKH ODNHV FRXOG KDYH D SRVLWLYH HIIHFW RQ WKH FRPPHUFLDO
ILVKLQJ LQGXVWU\ï +RZHYHUñ EHFDXVH RI WKH TXRWDV WKDW KDYH EHHQ LPSRVHG E\ UHJXODWRU\ DJHQFLHV RQ
WKH KDUYHVW RI VHYHUDO VSHFLHVñ LW LV XQFHUWDLQ ZKHWKHU DQ LPSURYHPHQW LQ WKH ILVKHU\ ZRXOG WUDQVODWH
GLUHFWO\ WR DQ LPSURYHPHQW LQ WKH FRPPHUFLDO ILVKLQJ LQGXVWU\ï 3RVLWLYH LPSDFWV WR QDYLJDWLRQñ VXFK
DV UDLVLQJ WKH VSULQJ ZDWHU OHYHOV ZLWK PDQ\ RI WKH DOWHUQDWLYHVñ ZRXOG DOVR SUREDEO\ KDYH D SRVLWLYH
HIIHFW RQ FRPPHUFLDO ILVKLQJï &RQYHUVHO\ñ QHJDWLYH FKDQJHV VXFK DV ORZHU VXPPHU ODNH OHYHOV WKDW
UHVXOW IURP VHYHUDO DOWHUQDWLYHV PD\ KDYH D QHJDWLYH LPSDFW WR FRPPHUFLDO ILVKLQJ DV ZHOOï 2YHUDOOñ
LPSDFWV WR FRPPHUFLDO ILVKLQJ WKDW ZRXOG UHVXOW IURP LPSOHPHQWDWLRQ RI DQ\ RI WKH UXOH FXUYH
DOWHUQDWLYHV DUH VPDOOï

êïæïå (URVLRQ

(URVLRQ DQG GDPDJH WR VKRUHOLQH GHYHORSPHQW LV NQRZQ WR RFFXU WKURXJKRXW WKH DUHDñ HVSHFLDOO\
XQGHU FRQGLWLRQV RI KLJK ZDWHU LQ FRQMXQFWLRQ ZLWK VWURQJ ZLQGVï (URVLRQ LV HVSHFLDOO\ SUREOHPDWLF
RQ WKH VRXWK VKRUH RI 6DQG %D\ RQ 5DLQ\ /DNHï +RZHYHUñ GLVFXVVLRQV ZLWK UHSUHVHQWDWLYHV RI ORFDO
6RLO DQG :DWHU &RQVHUYDWLRQ 'LVWULFWV LQ .RRFKLFKLQJ DQG 6Wï /RXLV &RXQWLHV LQGLFDWHG WKDW WKHUH
ZHUH QRW D ORW RI UHTXHVWV IURP KRPHRZQHUV DURXQG 5DLQ\ /DNH IRU DVVLVWDQFH RQ HURVLRQ FRQWURO
SURMHFWVï 7KLV ILQGLQJ LV FRQILUPHG E\ WKH IDFW WKDW VKRUHOLQH HURVLRQ ZDV UHSRUWHG DV D VLJQLILFDQW
FRQFHUQ E\ RQO\ D VPDOO QXPEHU RI UHVSRQGHQWV WR D GDPDJH VXUYH\ GRQH E\ WKH ,QWHUQDWLRQDO
6WHHULQJ &RPPLWWHHï 0DQ\ UHVLGHQWV KDYH EXLOW EUHDNZDWHUV RU KDYH ULSUDSSHG WKH VKRUHOLQH WR
UHGXFH GDPDJHVï

$QRWKHU FRQVLGHUDWLRQ LQ WKLV UHVRXUFH FDWHJRU\ LV WKH IDFW WKDW DUFKDHRORJLFDO VXUYH\V FRQGXFWHG
DORQJ WKHVH ODNHV KDYH VKRZQ WKDW WKHUH DUH QXPHURXV SUHKLVWRULF DQG KLVWRULF ,QGLDQ FXOWXUDO VLWHV
ORFDWHG DORQJ WKH VKRUHOLQHVï ,QIRUPDWLRQ SURYLGHG LQ WKH ,QWHUQDWLRQDO 6WHHULQJ &RPPLWWHH 5HSRUW
LQGLFDWHV WKDW DERXW æè SHUFHQW RI WKH VLWHV KDYH EHHQ SDUWLDOO\ RU WRWDOO\ GHVWUR\HG E\ WKH ULVH LQ ODNH
OHYHOV UHVXOWLQJ IURP WKH FRQVWUXFWLRQ RI WKH GDPVï 1R PDMRU SUREOHPV ZLWK HURVLRQ ZHUH LGHQWLILHG
ZLWK DQ\ RI WKH DOWHUQDWLYHV HYDOXDWHGï

êïæïä 1DWLYH $PHULFDQ 7UDQVSRUWDWLRQ

7KH HIIHFWV RI WKH UHJXODWLRQ RI 1DPDNDQ /DNH DW .HWWOH )DOOV DQG 6TXLUUHO )DOOV H[WHQG XSVWUHDP WR
WKH /RRQ 3RUWDJH RQ WKH /RRQ 5LYHUñ D WULEXWDU\ WR 1DPDNDQ 5HVHUYRLUï 3HRSOH RI WKH /DF /D &URL[
)LUVW 1DWLRQñ WRXULVP EXVLQHVVHVñ DQG UHFUHDWLRQ LQWHUHVWV XVH WKH /RRQ 5LYHU IRU QDYLJDWLRQ EHWZHHQ
&UDQH DQG 6DQG 3RLQW ODNHV DQG LVRODWHG SDUWV RI WKH XSSHU ZDWHUVKHG RQ /RRQ /DNH DQG /DF /D
&URL[ï 7KH SHRSOH RI WKH /DF /D &URL[ )LUVW 1DWLRQ WUDYHO WKLV URXWH IRU SHUVRQDOñ EXVLQHVVñ DQG
UHFUHDWLRQDO UHDVRQVï 7KH\ KDYH LQGLFDWHG WR WKH ,QWHUQDWLRQDO 6WHHULQJ &RPPLWWHH WKDW UHVWULFWLRQ
RI ERDW DFFHVV YLD WKH /RRQ 5LYHU DIIHFWV WKHLU OLYHOLKRRGñ WKHLU VDIHW\ ZLWK UHJDUG WR PHGLFDO
HPHUJHQFLHVñ DQG WKHLU FRVW RI OLYLQJï 7KH PRYHPHQW RI DQJOHUV XSVWUHDP WR WKH /DF /D &URL[
WRXULVP UHVRUWV IURP &UDQH /DNH LV DOVR LPSRUWDQW WR WKHLU OLYHOLKRRGï 7KLV LV EHFDXVH D PDMRULW\ RI
WKH PHQ LQ WKH /DF /D &URL[ )LUVW 1DWLRQ DUH HPSOR\HG DV ILVKLQJ JXLGHV DW WKHVH UHVRUWVï

6SULQJWLPH QDYLJDWLRQ E\ ERDW DQG PRWRU XS WKH /RRQ 5LYHU LV GLIILFXOW XQWLO 1DPDNDQ /DNH UHDFKHV
HOHYDWLRQ êéíïè PHWUHV DERYH VHD OHYHOñ DV PHDVXUHG DW WKH .HWWOH )DOOV 'DPï 8QGHU WKH H[LVWLQJ UXOH
FXUYHñ WKLV ZDWHU OHYHO LV QRW DWWDLQHG XQWLO WKH VHFRQG RU WKLUG ZHHN RI -XQHï 7KH QDYLJDWLRQ
SUREOHPV DUH PRVW FULWLFDO DW /RRQ 1DUURZVñ ZKHUH WKHUH DUH H[WHQVLYH PXG IODWVñ DQG DW DQ DUHD
NQRZQ DV ¦èç 5DSLGV§ñ ZKLFK LV DQRWKHU PLOH DQG D KDOI õëNPô XSVWUHDPï 3DVVDJH LV GLIILFXOW DW ¦èç
5DSLGV§ XQWLO WKH ZDWHU OHYHO UHDFKHV HOHYDWLRQ êéíïè PHWUHVñ DIWHU ZKLFK WKH UDSLGV FDQ EH UXQñ
XQOHVV ULYHU IORZ LV ORZ GXH WR GURXJKW FRQGLWLRQVï
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:DWHUðEDVHG WUDQVSRUWDWLRQ E\ 1DWLYH $PHULFDQV î )LUVW 1DWLRQV LV H[SHFWHG WR EH LPSURYHG XQGHU
$OWHUQDWLYHV )ìð6&ñ &ì DQG 0ìï 7KLV LPSURYHPHQW LV EDVHG RQ H[SHFWHG LQFUHDVHV LQ VSULQJ ZDWHU
OHYHOVñ DOORZLQJ HDVLHU DFFHVV WR DQG IURP WULEXWDU\ ODNHV DQG ULYHUV LQ WKH XSSHU UHDFKHV RI WKH EDVLQï

êïæïìí :LOG 5LFH

:LOG ULFH LV DQ LPSRUWDQW UHQHZDEOH UHVRXUFH ZKLFK JURZV LQ WKH VKDOORZ SRUWLRQV õZDWHU GHSWK RI
OHVV WKDQ ìïë PHWUHVô RI IUHVKZDWHU ODNHV DQG VORZ PRYLQJ ULYHUVï ,Q DGGLWLRQ WR LWV FRPPHUFLDO
YDOXHñ WKH KDUYHVW RI ZLOG ULFH KDV EHHQ DQ LPSRUWDQW SDUW RI WKH FXOWXUDO DQG VRFLDO DFWLYLW\ RI
$ERULJLQDO 3HRSOHV LQ 2QWDULR DV ZHOO DV 1DWLYH $PHULFDQV LQ 0LQQHVRWDï

7KH ED\V DQG LQOHWV RI 5DLQ\ /DNH VHUYH DV RQH RI WKH PDMRU ZLOG ULFH JURZLQJ DUHDV ZLWKLQ WKH
UHJLRQï 7KH WRWDO DYDLODEOH FURS RI ZLOG ULFH YDULHV ZLGHO\ IURP \HDU WR \HDUñ GHSHQGLQJ XSRQ
IOXFWXDWLRQV LQ ZDWHU OHYHOV DQG WKH ZHDWKHUï :LOG ULFH LV D KLJK YDOXH FURSñ DQG WKH SURGXFW LV D
VSHFLDOW\ LWHP IRU ZKLFK SUHPLXP SULFHV DUH SDLGï :LWK WKH H[SDQGLQJ SRSXODULW\ RI ZLOG ULFHñ
FRPSHWLWLRQ EHWZHHQ EX\HUV KDV LQFUHDVHG DQG DOO DYDLODEOH KDUYHVW KDV W\SLFDOO\ EHHQ SXUFKDVHGï

$V SDUW RI WKH GHYHORSPHQW RI WKH SURSRVHG 6& UXOH FXUYHVñ D VLQJOH SXUSRVH RSWLPL]DWLRQ FXUYH IRU
ZLOG ULFH ZDV GHYHORSHGï $OO RI WKH UXOH FXUYH DOWHUQDWLYHV HYDOXDWHG LQ WKLV UHSRUWñ LQFOXGLQJ WKH
H[LVWLQJ ,-& UXOH FXUYHVñ SURGXFH ZDWHU OHYHOV WKDW DUH DV PXFK DV WZR IHHW KLJKHU WKURXJK WKH ODWH
VSULQJ DQG VXPPHU PRQWKV WKDQ WKH RSWLPL]HG VLQJOH SXUSRVH ZLOG ULFH FXUYH SUHVHQWHG LQ WKH
6WHHULQJ &RPPLWWHH©V UHSRUWï $OWHUQDWLYH )ìð6& PD\ EH PRVW DGYDQWDJHRXV RI DOO WKH DOWHUQDWLYHV
IRU 5DLQ\ /DNHñ VLQFH LW SURGXFHV WKH HDUOLHVW VSULQJ ULVH IROORZHG E\ VORZO\ GHFOLQLQJ OHYHOV
EHJLQQLQJ LQ -XQH DW WKH WLPH ZKHQ WKH IORDWLQJ OHDI VWDJH LV PRVW DFWLYHï 8QGHU $OWHUQDWLYHV )ìð,-&ñ
&ì DQG 0ì 5DLQ\ ODNH OHYHOV FRQWLQXH WR ULVH WKURXJK WKH HQG RI -XQHñ LQFUHDVLQJ WKH SRWHQWLDO IRU
XSURRWLQJ WKH \RXQJ SODQWV GXULQJ WKH IORDWLQJ OHDI VWDJHï

2YHUDOOñ FRPSDUHG WR WKH H[LVWLQJ FRQGLWLRQ õ)ìð,-&ôñ LW DSSHDUV WKDW $OWHUQDWLYH )ìð6& SURYLGHV
SRVLWLYH EHQHILWV WR ZLOG ULFHñ ZKLOH $OWHUQDWLYHV &ì DQG 0ì PDLQWDLQ WKH VWDWXV TXRï

êïå &RPPHQWV 5HFHLYHG DQG %RDUG 5HVSRQVH

7KLV VHFWLRQ VXPPDUL]HV WKH FRPPHQWV UHFHLYHG IURP DJHQFLHVñ DVVRFLDWLRQVñ FRPSDQLHV DQG WKH
SXEOLF DW ODUJH LQ UHVSRQVH WR WKH VWXG\ ZRUN RQ 5DLQ\ DQG 1DPDNDQ ODNHVï %RDUG UHVSRQVHV WR VRPH
RI WKH FRPPHQWV DUH DOVR SURYLGHGñ EXW JHQHUDOO\ RQO\ WR SURYLGH FODULILFDWLRQ ZKHUH DSSURSULDWH RU
WR H[SODLQ WKH %RDUG©V SRVLWLRQ UHJDUGLQJ FRPPHQWV LW FDQQRW VXSSRUWï &RPPHQWV UHFHLYHG DQG
%RDUG UHVSRQVHV UHJDUGLQJ WKH GRZQVWUHDP DUHDV DUH DGGUHVVHG XQGHU 6HFWLRQ éï

7KLV VHFWLRQ LV EURNHQ LQWR WZR SDUWVï 7KH ILUVW DGGUHVVHV FRPPHQWV IURP D VPDOO JURXS LQYLWHG WR
ZRUN ZLWK WKH %RDUG UHJDUGLQJ WKH LQIORZ IRUHFDVWLQJ LVVXHï 7KH VHFRQG DGGUHVVHV PRUH JHQHUDO
FRPPHQWV RQ WKH FRQWHQWV RI WKH 6WDWXV 5HSRUW DQG WKH %RDUG©V SUHOLPLQDU\ ILQGLQJVï

êïåïì ,QIORZ )RUHFDVWLQJ

,Q 0DUFK ìääçñ DQ LQLWLDO PHHWLQJ ZDV KHOG LQ WKH EDVLQ ZLWK SRWHQWLDO PHPEHUV RI DQ LQIORZ
IRUHFDVWLQJ ZRUNLQJ JURXSï 3DUWLFLSDQWV LQFOXGHG WKH GDP RSHUDWRUVñ SURYLQFLDO DQG VWDWH QDWXUDO
UHVRXUFH DJHQFLHV DQG WKH 6WHHULQJ &RPPLWWHHñ DPRQJ RWKHUVï 7KH %RDUG©V SURSRVHG WZRðVWDJH
UHYLHZ FRQFHSWñ DV ODLG RXW LQ WKH 3ODQ RI 6WXG\ñ ZDV GLVFXVVHG LQ GHWDLOï $OWKRXJK WKHUH ZHUH VHYHUDO
UHVHUYDWLRQV ZLWK WKH DSSURDFKñ WKH EDVLF FRQFHSW ZDV DJUHHG WRï 7KH QH[W VWHS LQ WKH SURFHVV ZDV
IRU WKH %RDUG WR GHYHORS D GHWDLOHG ZRUN SODQñ LQFOXGLQJ VSHFLILFDWLRQV IRU WKH SURSRVHG ¦SHUIHFW
IRUHFDVW§ PRGHOOLQJñ DQG GLVWULEXWH LW WR WKH SDUWLFLSDQWV IRU UHYLHZï ,W ZDV WKHQ KRSHG WKDWñ IROORZLQJ
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DJUHHPHQW RQ WKH ZRUN SODQñ WKH YDULRXV JURXSV ZRXOG WDNH RQ SDUW RI WKH ZRUN WR EH FRPSOHWHGï
%RLVH &DVFDGH RIIHUHG WKH VHUYLFHV RI WKHLU K\GURORJLF FRQVXOWDQWï

8QIRUWXQDWHO\ñ ZRUN RQ WKLV FRPSRQHQW ZDV GHOD\HG GXH WR D KLJKHU SULRULW\ EHLQJ DVVLJQHG WR WKH
¦5(*86(§ PRGHOOLQJï 7KHQñ GLIILFXOWLHV ZHUH HQFRXQWHUHG LQ FRQFHSWXDOL]LQJ DOJRULWKPV IRU WKH
¦SHUIHFW IRUHFDVW§ PRGHOñ DQG WKH UHTXLUHG PRGHO ZDV HVVHQWLDOO\ GHYHORSHG GXULQJ HIIRUWV WR SURYH
WKH FRQFHSWï 7KXVñ KDYLQJ JRWWHQ WKDW IDU DQG ZLWK OLWWOH WLPH UHPDLQLQJ EHIRUH WKH 6WDWXV 5HSRUW ZDV
GXHñ %RDUG VWDII FDUULHG RQ ZLWK FRQGXFWLQJ WKH ILUVW SKDVH RI WKH VWXG\ñ OHDYLQJ ZRUNLQJ JURXS
LQYROYHPHQW WR WKH VHFRQGñ PRUH ZRUNðLQWHQVLYH SKDVHñ LI VXFK ZRUN ZHUH GHHPHG ZDUUDQWHGï 7KH
UHVXOWV RI WKH ILUVW SKDVH UHYLHZ ZHUH UHOHDVHG WR WKH SRWHQWLDO ZRUNLQJ JURXS PHPEHUV DQG RWKHU
LQWHUHVWHG SDUWLHV LQ D UHSRUW ¦5DLQ\ 1DPDNDQ 6WXG\ î ,QIORZ )RUHFDVWLQJ &RPSRQHQW§ RQ 2FWREHU
êíñ ìääæï 7KLV ZRUN LV GHVFULEHG LQ 6HFWLRQ êïëï

êïåïìïì &RPPHQWV 5HFHLYHG

&RPPHQWV UHFHLYHG E\ WKH ,5/%& LQ UHVSRQVH WR WKLV UHSRUW DUH VXPPDUL]HG EHORZã

%RLVH &DVFDGH &RUSRUDWLRQ DQG $ELWLELð&RQVROLGDWHG ,QFï õ1RYHPEHU ëçñ ìääæô
� WKH ,5/%& DSSURDFK WR DVVHVV WKH PHULWV RI LQIORZ IRUHFDVWLQJ ZDV UHDVRQDEOH DQG UHVXOWV ZHUH
VLPLODU WR WKRVH REWDLQHG E\ WKH &RPSDQLHV© K\GURORJLF FRQVXOWDQWVñ $FUHV ,QWHUQDWLRQDO /LPLWHGï
$FUHV© PRGHO 6,08/å FRXOG KDYH EHHQ PRGLILHG TXLWH HDVLO\ WR FDUU\ RXW WKH IRUHFDVWLQJ
IHDVLELOLW\ DVVHVVPHQWñ EXW WKHUH ZDV YDOXH LQ KDYLQJ KDG WKLV UHYLHZ FDUULHG RXW LQGHSHQGHQWO\
RI SUHYLRXV ZRUNï

� LW LV LPSRUWDQW WR DFNQRZOHGJH WKDW ZHDWKHU UDGDU DW SUHVHQW FRYHUV RQO\ D VPDOO SHUFHQWDJH RI WKH
EDVLQï

� LW ZRXOG KDYH EHHQ RI YDOXH WR VKRZ WKDWñ HYHQ ZLWK GUDZGRZQ EHORZ WKH UXOH FXUYH EDQGñ WKH
EHQHILW LQ UHGXFHG IORRG OHYHOV ZRXOG QRW EH VLJQLILFDQWO\ EHWWHU WKDQ UHVXOWV DOUHDG\ VKRZï

� WKH &RPSDQLHV DJUHH ZLWKñ EXW EHOLHYH WKHUH ZRXOG EH YDOXH LQ H[SODLQLQJñ WKH UDWLRQDOH IRU
FRQVLGHULQJ D æðGD\ IRUHFDVW DV PD[LPXP IHDVLEOHâ WKH\ VXJJHVWHG GHVFULELQJ WKH VWDWH RI WKH DUW
LQ IRUHFDVWLQJ SUHFLSLWDWLRQ DQG VQRZPHOWï

%RUGHU /DNHV $VVRFLDWLRQ õ'HFHPEHU çñ ìääæô
� UHLWHUDWHG WKHLU SUHYLRXVO\ VWDWHG SRVLWLRQ WKDW WKH ,-& UXOH FXUYHV IRU 1DPDNDQ VKRXOG EH PRGLILHG
ZKLOH 5DLQ\ /DNHV© ,-& FXUYHV VKRXOG QRW EHï

� DFNQRZOHGJHG WKDW WKH\ XQGHUVWRRG WKDW EHWWHU IRUHFDVWLQJ ZRXOG QRW KDYH D VLJQLILFDQW LPSDFW RQ
IORRGLQJ RFFXUUHQFHV IRU 5DLQ\ /DNHï 7KH\ QRWHG WKDW WKH SRWHQWLDO ZDWHU LQIORZ LV PXFK JUHDWHU
WKDW WKH RXWIORZ FDSDFLW\ DQG WKDW WKH RQO\ RXWIORZ IRU 5DLQ\ /DNH LV WKH QDWXUDO QDUURZ UHVWULFWLRQ
DW 5DLQLHU 01ï

5DLQ\î1DPDNDQ :DWHU /HYHO ,QWHUQDWLRQDO 6WHHULQJ &RPPLWWHH õ'HFHPEHU ìëñ ìääæô
� H[SUHVVHG GLVDSSRLQWPHQW LQ WKH SURFHVV ZKLFK JHQHUDWHG WKH UHSRUW DQG LQ ZKDW ZDV HYDOXDWHGï
7KH\ XQGHUVWRRG WKDW WKH\ ZRXOG EH JLYHQ WKH RSSRUWXQLW\ WR UHYLHZ DQG FRPPHQW RQ D GHWDLOHG
ZRUN SODQ SULRU WR WKH DFWXDO FRPPHQFHPHQW RI D IRUHFDVWLQJ VWXG\ï

� DUH WKHUH EHQHILWV WR IRUHFDVWLQJ WKDW WKH ,5/%& PLVVHG"
� PRUH LQIRUPDWLRQ DQG LQFUHDVHG DZDUHQHVV RI ZDWHUVKHG FRQGLWLRQV KHOSV ZDWHU OHYHO
PDQDJHPHQWï

� GRHV WKH H[LVWLQJ PRQLWRULQJ QHWZRUN DGHTXDWHO\ UHSUHVHQW EDVLQ IORZV DQG K\GURORJ\"
� LV IRUHFDVWLQJ EHQHILFLDO IRU QRQðH[WUHPH HYHQWV"
� DUH WKHUH VWRUDJH DQG LQIORZ FRQGLWLRQV ZKHUH IRUHFDVWLQJ FDQ UHGXFH KLJK DQG ORZ ZDWHU HYHQWV"
� ZRXOG WKH XVH RI IRUHFDVWLQJ KHOS UHGXFH IDOO KLJK ZDWHU FRQGLWLRQV DQG VRPH HDUO\ VXPPHU ORZ
ZDWHU FRQGLWLRQV"
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� DUH WKHUH OLPLWV LQ RXWIORZ FDSDFLW\ WKDW FDQ EH LPSURYHG ZLWK UHðHQJLQHHULQJ"
� LI LW LV DVVXPHG WKDW YLRODWLRQV WR WKH ORZHU UXOH FXUYH DUH DOORZHG ZKHQ WKH LQWHQW LV WR LQFUHDVH
VWRUDJH FDSDFLW\ IRU D SUHGLFWHG KLJK ZDWHU HYHQWñ ZRXOG IRUHFDVWLQJ EH KHOSIXO"

� GLIILFXOW\ LQ LQWHUSUHWLQJ VRPH RI WKH UHVXOWV DQG IHOW WKDW LW ZRXOG EH KHOSIXO WR UHSRUW WKH QXPEHU
RI WLPHV ZDWHU OHYHOV H[FHHG WKH ¦DOO JDWHV RSHQ§ OHYHO YHUVXV WKH QXPEHU RI YLRODWLRQV RI WKH
XSSHU UXOH FXUYHï

� XVLQJ DYHUDJH LQIORZV RYHU WKH IRUHFDVW SHULRG LQ WKH PRGHO DVVXPHV D QRUPDO GLVWULEXWLRQ DQG
KLGHV WUHQGV ZLWKLQ WKH GDLO\ LQIORZ GDWDâ JLYLQJ SULRULW\ WR WKH VKRUWHVW IRUHFDVW SHULRG DSSHDUV
XQUHDVRQDEOHï

� H[SOLFLW SUHVHQWDWLRQV RI PRGHO XQFHUWDLQW\ ZHUH QRW SURYLGHG DQG ZRXOG DLG LQ GHFLVLRQ PDNLQJï
� HYHQ LI IRUHFDVWLQJ ZLWK FXUUHQW WHFKQRORJ\ PD\ QRW UHGXFH IORRG SHDNVñ LPSURYHG IRUHFDVWLQJ DQG
ZDWHU PDQDJHPHQW VNLOOV ZRXOG VWLOO SURYLGH VLJQLILFDQW EHQHILWVï

0LQQHVRWD 'HSDUWPHQW RI 1DWXUDO 5HVRXUFHV õ0'15ô õ'HFHPEHU ìçñ ìääæô
� VKDUH WKH 6WHHULQJ &RPPLWWHH©V GLVDSSRLQWPHQW WKDW LW DQG WKH VWDWH DQG SURYLQFLDO UHVRXUFH
DJHQFLHV ZHUH QRW SURYLGHG D JUHDWHU RSSRUWXQLW\ WR EH LQYROYHG LQ WKH VWXG\ï

� WKH DVVXPSWLRQ WR PLQLPL]H YLRODWLRQV RI UXOH FXUYHV LPPHGLDWHO\ GRRPV WKH SUHPLVH RI LPSURYHG
IORZ IRUHFDVWLQJ WR IDLOXUHñ HVSHFLDOO\ ZKHQ WKH PHWKRGRORJ\ WDUJHWV WKH PLGðSRLQW RI WKH UDQJH
IRU DOO \HDUV DQG DOO K\GURORJLFîFOLPDWLF FRQGLWLRQVï

� WKH VWXG\ SURFHVV XVHG E\ WKH ,5/%& VHHPV RYHUO\ FRPSOH[ñ QRW HDVLO\ XQGHUVWRRG DQG LV QRW WKH
FRPPRQ SHUFHSWLRQ RI KRZ LPSURYHG IORZ IRUHFDVWLQJ ZRXOG ZRUNï

� ìääç SURYLGHV D JRRG H[DPSOH RI KRZ IRUHFDVWLQJ PLJKW EH XVHG WR LPSURYH UHJXODWLRQï $V D
EHWWHU WHVW RI WKH EHQHILWV RI IORZ IRUHFDVWLQJñ WKLV SKDVH RI WKH VWXG\ VKRXOG DQDO\]H ZKHWKHU
RSHQLQJ WKH JDWHV WR WKH JUHDWHVW H[WHQW SRVVLEOH RQ 5DLQ\ DQGîRU 1DPDNDQ /DNHV RQ $SULO ìñ RU
$SULO åñ RU $SULO ìè LQ DQWLFLSDWLRQ RI KLJK VSULQJ UXQRIIñ ZRXOG KDYH ORZHUHG WKH ODNHV
VXIILFLHQWO\ WR SURYLGH DQ\ PHDQLQJIXO DGGLWLRQDO VWRUDJHï

� ZRXOG DQ DOWHUQDWLYH VFHQDULR WR WDUJHW WKH ORZ HQG RI WKH UXOH FXUYH EDQG LQVWHDG RI WKH PLGðSRLQW
GXULQJ KHDY\ VQRZIDOO ZLQWHUV SURYLGH DQ\ EHQHILW"

� WKHUH LV D ODUJH JDS EHWZHHQ HYHQ WKH H[LVWLQJ IORRG IRUHFDVWLQJ FDSDELOLWLHV IRU WKH 5HG 5LYHU
EDVLQ DQG ZKDW WKH ,5/%& LV VXJJHVWLQJ LV JRRG HQRXJK IRU WKH 5DLQ\ 5LYHU EDVLQï

� WKH ,5/%& VKRXOG EH SURðDFWLYH LQ SURSRVLQJ PRGLILFDWLRQV WR WKH PDQDJHPHQW RI WKH V\VWHP
ZKLFK ZLOO DFKLHYH WKLV REMHFWLYH õLPSURYHG ILVKHU\ô ZKLOH SURWHFWLQJ RWKHU LQWHUHVWV DV ZHOOï

êïåïìïë %RDUG 5HVSRQVH

$PHHWLQJ ZDV KHOG LQ ,QWHUQDWLRQDO )DOOV RQ 0DUFK ìíñ ìääå WR UHYLHZ WKH PHWKRGRORJ\ XVHG LQ WKH
LQIORZ IRUHFDVWLQJ ZRUNñ WR DGGUHVV WKH FRPPHQWV UHFHLYHGñ DQG WR VHHN DQG DGGUHVV DGGLWLRQDO
FRPPHQWVï

%RDUG VWDII H[SODLQHG LQ GHWDLO WKH PHWKRGRORJ\ IRU WKH ¦SHUIHFW IRUHFDVWLQJ§ FRPSRQHQW DQG
H[SODLQHG WKH FLUFXPVWDQFHV WKDW OHG WR WKH %RDUG FRPSOHWLQJ WKLV SKDVH RQ LWV RZQï $OVRñ LQ
UHVSRQVH WR PDQ\ RI WKH FRPPHQWV DQG TXHVWLRQV UHFHLYHGñ WKH ,5/%& H[SODLQHG WKDWñ XQGHU WKH
PDQGDWH RI WKH SUHVHQW VWXG\ñ WKH UHYLHZ RI IRUHFDVWLQJ ZDV WR SURFHHG RQO\ WR WKH H[WHQW RI
GHWHUPLQLQJ LI DQG KRZ LQIORZ IRUHFDVWLQJ FDSDELOLW\ PLJKW DIIHFW WKH UXOH FXUYH GHFLVLRQï
8QIRUWXQDWHO\ñ LW ZDV QRW SRVVLEOH WR FDUU\ RXW D JHQHUDO K\GURORJLFîK\GUDXOLF UHYLHZ RI WKH EDVLQ RU
WR DWWHPSW WR GHYHORS IRUHFDVWLQJ IRU WKH EDVLQ RXWVLGH RI WKLV REMHFWLYHï

7DEOH å ZDV SUHVHQWHG WR GRFXPHQW WKH QXPEHU DQG SHUFHQW RI WLPH RI YLRODWLRQV RI WKH ¦DOO JDWHV
RSHQ§ OHYHO DV ZHOO DV RI WKH VXPPHU XSSHU UXOH FXUYH PD[LPXP OHYHOñ SOXV WKHLU UHVSHFWLYH
PD[LPXP DQG PHGLDQ GHYLDWLRQVñ IRU ERWK ,-& DQG 6& UXOH FXUYHV RQ ERWK ODNHV IRU DOO RI WKH
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IRUHFDVW SHULRGV WHVWHGï 7KLV WDEOH FDQ EH FRPSDUHG WR 7DEOH éñ SUHVHQWHG XQGHU 6HFWLRQ êïë RI WKH
UHSRUWï

,Q UHVSRQVH WR FRPPHQWV UHJDUGLQJ WKH IRUHFDVW EHQHILW EHLQJ UHQGHUHG OHVV HIIHFWLYH E\ FRQVWUDLQLQJ
RSHUDWLRQV ZLWKLQ WKH UXOH FXUYHVñ IXUWKHU PRGHO UXQV ZHUH PDGH ZLWKRXW WKH OHYHOV EHLQJ
FRQVWUDLQHGï 7KLV PHDQV WKDWñ ZLWK D IXWXUH IRUHFDVW RI KLJK LQIORZñ WKH ODNH OHYHO FRXOG EH GUDZQ
GRZQ EHORZ WKH ORZHU UXOH FXUYH WR SURYLGH VWRUDJH LQ DQWLFLSDWLRQ RI WKH DGGLWLRQDO LQIORZï 7DEOH
ä VKRZV WKH HIIHFW RI QRW FRQVWUDLQLQJ RSHUDWLRQ ZLWKLQ WKH UXOH FXUYH EDQG ZKLOH WU\LQJ WR UHOHDVH
ZDWHU IRU D IRUHFDVW IORRG FRQGLWLRQï 7KH WDEOHñ ZKLFK FDQ EH FRPSDUHG GLUHFWO\ WR 7DEOH åñ VKRZV
WKDW WKHUH LV RQO\ D VPDOO LPSURYHPHQW LQ WKH QXPEHU RI KLJK ZDWHU YLRODWLRQVï )URP WKH ¦0D[LPXP
'HYLDWLRQ§ FROXPQVñ LW FDQ EH VHHQ WKDW WKHUH LV QR LPSURYHPHQW LQ WKH PD[LPXP IORRG OHYHO UHDFKHG
IRU SHUIHFW IRUHFDVWV XS WR ìé GD\Vï 7KH PD[LPXP LPSURYHPHQW DW ëå GD\V LV é FP IRU 1DPDNDQ
/DNH DQG ä FP IRU 5DLQ\ /DNHï *UDSK ëí VKRZV 1DPDNDQ DQG 5DLQ\ /DNH OHYHOV IRU WKH ,-& FDVH
IRU ìäçåï 7KLV JUDSK FDQ EH GLUHFWO\ FRPSDUHG WR *UDSK ìå õ6HFWLRQ êïëôñ WKH IRUPHU VKRZLQJ WKH
UHVXOWV IRU WKH FDVH ZKHUH WKH PRGHO VROXWLRQ LV FRQVWUDLQHG E\ WKH UXOH FXUYHVï 1RWH IRU WKH 5DLQ\
/DNH JUDSK WKDW WKH ëåðGD\ IRUHFDVW OLQH EHJLQV WR GHYLDWH IURP WKH EDVH FDVH DW DERXW PLGð0D\ñ DV
LW GLG LQ WKH FRQVWUDLQHG FDVHï +RZHYHUñ WKH OHYHO FRQWLQXHV WR GHFOLQH EHORZ WKH ORZHU UXOH FXUYH
WR PDNH VWRUDJH URRP IRU WKH KLJKHU LQIORZ WKDW FDQ EH ¦VHHQ§ FRPLQJï +RZHYHUñ ZKHQ WKH IORRG
LQIORZ DUULYHVñ WKH LQIORZ UDWH LV TXLFNO\ JUHDWHU WKDQ WKH GDP©V RXWIORZ FDSDFLW\ï $OWKRXJK WKH
RXWIORZ LV WKH PD[LPXP SRVVLEOHñ WKH OHYHO ULVHV WKURXJK WKH UXOH FXUYH EDQG DQG ZHOO DERYH LWï :LWK
D ëåðGD\ IRUHFDVWñ WKH OHYHO UHDFKHV D SHDN RI êêæïäå Pñ ä FP EHORZ WKH EDVH FDVH DQG RQO\ ê FP
EHORZ WKH OHYHO UHDFKHG LQ WKH VLPXODWLRQ VKRZQ LQ *UDSK ìå ZKHUH WKH PRGHO VROXWLRQ ZDV
FRQVWUDLQHG E\ WKH UXOH FXUYHVï 2YHUDOOñ EHFDXVH RI WKH ORZHU SHDN RXWIORZ FDSDFLWLHV DW ORZHU ODNH
OHYHOVñ DQG WKH OLPLWHG WRWDO RXWIORZ FDSDFLW\ñ UHOD[LQJ RSHUDWLRQ WR DOORZ WKH FUHDWLRQ RI IORRG
VWRUDJH EHORZ WKH UXOH FXUYH EDQG GRHV QRW SURYLGH VLJQLILFDQW EHQHILWï

5HJDUGLQJ FRPPHQWV RQ WKH XVH RI VQRZSDFN WR IRUHFDVW VSULQJ IORRGVñ WKH ,5/%& QRWHG WKDW VWXGLHV
FDUULHG RXW LQ WKH SDVW KDYH VKRZQ WKDW LW LV QRW D JRRG SUHGLFWRU RI ODNH UHILOO LQ WKH 5DLQ\ð1DPDNDQ
EDVLQï 6QRZPHOW ZDWHU YROXPH ZDV DFFRXQWHG IRU E\ XVLQJ DFWXDO WRWDO LQIORZ YROXPHV LQ WKH
DQDO\VLVï 7KLV PHDQV WKDW VQRZPHOW ZDV XVHG LQ WKH ¦SHUIHFW IRUHFDVWV§ DQG WKHUH LV QR HYLGHQFH WKDW
VQRZSDFN LV D VLJQLILFDQW YDULDEOH LQ SUHGLFWLQJ UXQRII ORQJHU WKDQ WKH ëåðGD\ IRUHFDVW SHULRG XVHG
LQ WKH PRGHOï

7KH %RDUG VWDII QRWHG WKDW WKH\ GHILQLWHO\ DJUHHG ZLWK RWKHUV WKDW LPSURYHG IRUHFDVWLQJ
PHWKRGRORJLHV DQG LPSURYHG GDWD FROOHFWLRQ ZRXOG EH EHQHILFLDO LQ PDQDJLQJ WKH ZDWHU UHVRXUFHV
RI WKH 5DLQ\ð1DPDNDQ EDVLQï +RZHYHUñ WKH LQIORZ IRUHFDVWLQJ VWXGLHV FDUULHG RXW KDYH VKRZQ WKDW
LPSURYHG IRUHFDVWLQJ ZRXOG RIIHU RQO\ PRGHVW LPSURYHPHQWV DW EHVW LQ UHGXFLQJ IORRG RU GURXJKW
ULVNV DQG WKDW WKHVH EHQHILWV ZRXOG DSSO\ WR DQ\ RI WKH UXOH FXUYHV EHLQJ FRQVLGHUHGï 7KHUHIRUHñ
IRUHFDVWLQJ LV QRW D IDFWRU LQ DQ RSHUDWLQJ UXOH FXUYH GHFLVLRQ IRU 5DLQ\ DQG 1DPDNDQ /DNHVï ,W ZDV
DOVR QRWHG WKDW WKH ,5/%& FDQQRW DFW LQ D SURðDFWLYH PDQQHU WRZDUG DQ\ SDUWLFXODU LQWHUHVWñ LQFOXGLQJ
WKH ILVKHU\ñ LQ RUGHU WR FDUU\ RXW DQ LPSDUWLDO UXOH FXUYH UHYLHZ DV PDQGDWHG E\ WKH ,-&ï

êïåïë 6WDWXV 5HSRUW

êïåïëïì &RPPHQWV 5HFHLYHG

&RPPHQWV UHFHLYHG E\ WKH ,5/%& LQ UHVSRQVH WR WKH 6WDWXV 5HSRUW DUH VXPPDUL]HG EHORZã

7RP :RUWKñ 5DLQ\ /DNH 6SRUWILVKLQJ &OXEñ ,QWHUQDWLRQDO )DOOVñ 01 õ$SULO ëåñ ìääåô
& YLJRURXVO\ REMHFW WR FRQFOXVLRQ WR UHPRYH 5DLQ\ /DNH IURP FRQVLGHUDWLRQ IRU LPSURYHG ZDWHU
OHYHOV UHJXODWLRQï
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& 5DLQ\ /DNH KDV EHHQ XQGHU LPSURYHG ZDWHU OHYHO UHJXODWLRQ IRU DERXW ìí \HDUVñ GXULQJ ZKLFK WLPH
WKH ILVKHU\ KDV LPSURYHGï (OLPLQDWLQJ LPSURYHG OHYHOV QRZ ZRXOG EH D VWHS EDFNZDUGVï

& LQFRQVLVWHQW WR KLUH ILVKHULHV H[SHUWV ZKR DGYLVH WKDW LPSURYHG ZDWHU OHYHOV PDQDJHPHQW ZLOO
EHQHILW WKH ZKROH HQYLURQPHQW DQG WKHQ FKRRVH QRW IROORZ WKDW DGYLFHï

& FRQFHUQHG WKDW %RDUG LV LJQRULQJ WKH FOXE©V ZRUN RYHU WKH SDVW ìí \HDUV DLPHG DW LPSURYLQJ ZDWHU
OHYHOV DQG WKHLU SXEOLF RSLQLRQ VXUYH\V WKDW VKRZ åéø RI SXEOLF VXSSRUW LPSURYHG ZDWHU OHYHO
PDQDJHPHQWï

& FRQFHUQHG WKDW %RDUG UHIHUHQFHG %RUGHU /DNHV $VVRFLDWLRQ LQ VWDWXV 5HSRUWñ EXW PDGH QR PHQWLRQ
RI WKH 6SRUWILVKLQJ &OXE©V ZRUNï :RXOG OLNH WR VHH UHSRUW UHGRQH XVLQJ PRUH EDODQFHï

%DUEDUD -ï :HVWñ 9R\DJHXUV 1DWLRQDO 3DUNñ ,QWHUQDWLRQDO )DOOVñ 01 õ0D\ èñ ìääåô
& FRQFHUQHG RYHU OHQJWK RI UHYLHZ SURFHVV DQG KDG KRSHG IRU D TXLFNHU UHVROXWLRQ E\ WKH ,-&ï
%HOLHYH LW LV WLPH IRU D GHFLVLRQ DV H[SHGLWLRXVO\ DV SRVVLEOHï $JUHH WKDW IXUWKHU DQDO\VLV RU GDWD
FROOHFWLRQ LV XQOLNHO\ WR UHVROYH FRQIOLFWV RYHU XVH RI WKH ZDWHU UHVRXUFHV RI WKH 5DLQ\ EDVLQï

& GLVDSSRLQWHG E\ WKH VXJJHVWLRQ WR JLYH IXUWKHU FRQVLGHUDWLRQ WR WKH UHVWRUDWLRQ RI WKH ìäæí UXOH
FXUYHV IRU 5DLQ\ /DNH DQG EHOLHYH WKLV WR EH D VLJQLILFDQW VWHS EDFNZDUGVï &RQFHUQHG RYHU XVH
RI ILVKHU\ H[SHUWV UHFRPPHQGDWLRQV WR MXVWLI\ WKLV DFWLRQ DV LW LPSOLHV WKH UXOH FXUYH UHYLVLRQ LV
EHLQJ GRQH VROHO\ IRU WKH EHQHILW RI WKH ILVKHU\ï *RDO LV WR DFKLHYH EURDG LPSURYHPHQWV LQ WKH
HQWLUH HFRV\VWHP ðð ILVKñ ZLOGOLIH DQG KDELWDWï

& DJUHH ZLWK HQYLURQPHQWDO H[SHUWV WKDW SHULRGLF RSHUDWLRQ RXWVLGH RI DQ\ SURSRVHG UXOH FXUYH
õQDWXUDO YDULDELOLW\ô LV LQ NHHSLQJ ZLWK WKH 1DWLRQDO 3DUN 6HUYLFH©V PDQGDWH WR SURWHFWñ SHUSHWXDWH
DQG UHVWRUH QDWXUDO DTXDWLF HQYLURQPHQWVñ EXW UHFRJQL]H WKDW WKH SXEOLF VXSSRUW IRU SHULRGLF KLJK
RU ORZ H[WUHPHV RI RSHUDWLRQ GRHV QRW H[LVW DW WKLV WLPHï

3DXO -ï 5DGRPVNL DQG 'Uï :LOOLDP 5ï 'DUE\ñ 5DLQ\ /DNH DQG 1DPDNDQ 5HVHUYRLU :DWHU /HYHO
,QWHUQDWLRQDO 6WHHULQJ FRPPLWWHHñ %UDLQHUGñ 01 ÷ )RUW )UDQFHVñ 21 õ0D\ èñ ìääåô
& SRLQWHG RXW WKDW )(5& UHTXLUHPHQW RI $UWLFOH éíê WR DFKLHYH PD[LPXP DOORZDEOH ODNH OHYHOV RQ
5DLQ\ /DNH IURP LFHðRXW XQWLO ìè GD\V WKHUHDIWHUñ ZKLFK LV VLPLODU WR WKH 6& UHFRPPHQGDWLRQ IRU
VSULQJ ZDWHU OHYHOV LV EHOLHYHG WR KDYH \LHOGHG EHQHILWV WR WKH HQYLURQPHQWï )DLOLQJ WR DGRSW WKH
6& FXUYH IRU 5DLQ\ ODNH DQG UHWXUQLQJ WR WKH ,-& FXUYH LQ OLJKW RI WKHVH EHQHILWV ZRXOG FUHDWH D
KDUPIXO FRQGLWLRQï ,W ZRXOG EH XQIDLU DQG XQHWKLFDO WR UHIXVH D UHFRPPHQGHG FKDQJH WKDW FRXOG
DFKLHYH VXEVWDQWLDO EHQHILWV WR WKH HQYLURQPHQWï

& SOHDVHG ,5/%& XQGHUWRRN VXFK D WKRURXJK K\GURORJLF DQDO\VLVï
& FRQFOXVLRQV RI 6WDWXV 5HSRUW SURYLGH DGGLWLRQDO SHUVSHFWLYHV RQ EHQHILWV RI 6& FXUYHV RI UHGXFHG
H[WHQW RI IDOO IORRGLQJñ ORZHU ZLQWHU EXW KLJKHU VSULQJ GLVFKDUJHV LQWR WKH 5DLQ\ 5LYHU WKDQ XQGHU
WKH ,-& FXUYHVñ EHQHILWWLQJ QDYLJDWLRQ DQG ILVK VSDZQLQJï 'URXJKW FRQGLWLRQV ZRXOG OLNHO\ EH OHVV
VHYHUH RQ 1DPDNDQ ZLWK WKH 6& FXUYHVï

& HFRQRPLF DQDO\VLV LQ VWDWXV 5HSRUW LV ZHDNï $GGLWLRQDO ZRUN WR EH FRPSOHWHG VKRXOG ORRN DW
EURDG HFRQRPLF LVVXHV DQG DGGUHVV UHFUHDWLRQ LQ JUHDWHU GHWDLOï

& GLVDJUHH ZLWK ILVKHULHV H[SHUWV UHFRPPHQGDWLRQ WR XVH DQ H[SHULPHQWDO DSSURDFK DGRSWLQJ WKH 6&
FXUYHV RQ 1DPDNDQ /DNHñ EXW GHOD\LQJ DQ\ FKDQJH RQ 5DLQ\ /DNH VR WKDW LW PLJKW EH XVHG DV D
FRQWUROï 6WHHULQJ &RPPLWWHH SURSRVHV DQ DGDSWLYH PDQDJHPHQW DSSURDFKñ LPSOHPHQWLQJ WKH 6&
FXUYHV RQ ERWK ODNHVñ FRQGXFWLQJ SRVWðWUHDWPHQW VWXGLHV DQG FRPSDULQJ WR SUHðWUHDWPHQW GDWD
DOUHDG\ UHSRUWHGï 6HYHUDO RWKHU H[SHULPHQWDO DSSURDFKHV ZHUH GLVFXVVHG DQG WKH 6WHHULQJ
FRPPLWWHH LV LQWHUHVWHG LQ KHDULQJ IURP WKH ILVK H[SHUWVï

& QRWHG WKDW WKH (QYLURQPHQWDO ILQGLQJV LQ WKH %RDUG©V 6WDWXV 5HSRUW VXSSRUW WKH 6& SURSRVDOï
& VWUHVVHG WKDW IXUWKHU FRQVLGHUDWLRQ WR PDLQWDLQLQJ WKH XVH RI WKH ìäæí UXOH FXUYHV IRU 5DLQ\ /DNH
LV D PDMRU DQG KDUPIXO VWHS EDFNZDUG DQG H[SUHVVHG FRQFHUQ RYHU WKHLU YLHZ WKDW WKH %RDUG©V ILVK
H[SHUWV© UHFRPPHQGDWLRQV ZHUH EHLQJ XVHG WR MXVWLI\ WKH FRQWLQXHG XVH RI WKH ìäæí ,-& UXOH
FXUYHV RQ 5DLQ\ /DNHï 7KH 6WHHULQJ &RPPLWWHH VWUHVVHG WKHLU HIIRUWV VRXJKW D EDODQFH DPRQJ
QXPHURXV FRQFHUQV DQG EURDG LPSURYHPHQWV LQ WKH HQWLUH HFRV\VWHPï
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3DXO %ï 6WHJPHLUñ 6Wï 3DXOñ 01 õ1R 'DWHâ HQYHORSH GDWHG 0D\ äñ ìääåô
& RXWOLQHG QHHG WR RSWLPL]H HQYLURQPHQWDO DQG ILVKHULHV EHQHILWVï 6XSSRUWV WKH 6WHHULQJ &RPPLWWHH
SURSRVDO DQG XUJHG WKH %RDUG WR UHFRPPHQG LWV WLPHO\ DGRSWLRQ WR WKH ,-&ï

5RQDOG :ï (VDXñ &LWL]HQ©V &RXQFLO RQ 9R\DJHXUV 1DWLRQDO 3DUNñ ,QWHUQDWLRQDO )DOOVñ 01 õ0D\ ìëñ
ìääåô
& FRQFHUQHG RYHU GHOD\V LQ WKH VWXG\ WR WKH ,-& 2UGHU IRU 5DLQ\ DQG 1DPDNDQ ODNHV DQG EHOLHYH LW
LPSHUDWLYH WKDW HIIRUWV WR PRYH IRUZDUG EH SODFHG RQ D SULRULW\ VWDWXVñ GXH WR FRQWLQXHG SUREOHPV
UHODWLQJ WR UHJLRQDO WRXULVP DQG HQYLURQPHQWDO LPSDFWVï

& IXOO\ VXSSRUW 6WHHULQJ &RPPLWWHH©V SURSRVDO DQG HQFRXUDJH LWV DGRSWLRQ E\ WKH ,5/%& DQG WKH
,-&ï

5RQ 6KLPL]X DQG -RGL 7UDXEñ ,QWHUQDWLRQDO 5DLQ\ 5LYHU :DWHU 3ROOXWLRQ %RDUG õ0D\ ìëñ ìääåô
& UHGXFWLRQ LQ 5DLQ\ /DNH PLQLPXP IORZ ZRXOG UHVXOW LQ PRUH UHVWULFWLYH UHFHLYLQJ ZDWHU EDVHG
HIIOXHQW FULWHULD VSHFLILHG LQ SHUPLWV IRU SRLQWðVRXUFH GLVFKDUJHV LQ 0LQQHVRWDï

& DJUHH WKDW DQ\ FKDQJH WR WKH H[LVWLQJ UXOH FXUYHV PXVW EH DFFRPSDQLHG E\ DQ DSSURSULDWH ILVKHULHV
DQG PRQLWRULQJ SURJUDP IRU WKH 5DLQ\ 5LYHU DV ZHOO DV 5DLQ\ DQG 1DPDNDQ /DNHVñ UDLVLQJ WKH
LVVXH RI ZKR ZLOO EH UHVSRQVLEOH IRU WKH ZRUN DQG KRZ ZLOO LW EH UHVRXUFHGï

-ï 'ï 0F4XDUULHñ )RUW )UDQFHVñ 21 õ0D\ ìëñ ìääåô
& WKH PLQLPXP IORZ UHTXLUHPHQW IRU 1DPDNDQ /DNH ZDV HVWDEOLVKHG SULPDULO\ WR SUHYHQW WKH
EXLOGXS RI DOJDH DW WKH GDPV GXULQJ WKH VXPPHUï

& WLQNHULQJ ZLWK WKH UXOH FXUYHV ZLOO GR OLWWOH WR LPSURYH ILVKLQJ RQ WKH ODNHVï )LVKLQJ ZLOO QRW
LPSURYH VR ORQJ DV FRPPHUFLDO DQG VSRUW RYHUðILVKLQJ LV DOORZHG RQ ERWK VLGHV RI WKH %RUGHUï

5LFKDUG %D[HQGDOHñ $ELWLELð&RQVROLGDWHG ,QFï DQG %RLVH &DVFDGH &RUSRUDWLRQñ 6HDWWOH :$ñ õ0D\
ìéñ ìääåô
& H[WHQVLYH GHWDLOHG FRPPHQWV RQ WKH +\GURORJLF 0RGHOOLQJñ ,QIORZ )RUHFDVWLQJñ )LVKHULHV 5HYLHZ
DQG (QYLURQPHQWDO 'DWD 6XPPDU\ FRPSRQHQWV RI WKH 6WDWXV 5HSRUW ZHUH SURYLGHG E\ WKH
FRPSDQLHV LQ DGGLWLRQ WR JHQHUDO FRPPHQWV FRQFHUQLQJ WKH RYHUDOO VWXG\ DQG UHSRUW ILQGLQJVï

& JHQHUDO FRPPHQWV SURYLGH E\ WKH &RPSDQLHV DUH DV IROORZVã
& WKH SUHVHQW UHJXODWLRQ KDV GRQH D JRRG MRE RI EDODQFLQJ LQWHUHVWV LQ WKH DIIHFWHG ODNHV E\
NHHSLQJ IORRG ULVNV DW DFFHSWDEOH OHYHOVï 7KH SURSRVHG 6& FKDQJHV ZLOO LQFUHDVH IORRG ULVN DQG
ZLOO QRW KDYH D VDOXWDU\ HIIHFW ZLWK UHVSHFW WR ILVK DQG ZLOGOLIH DV FODLPHG LQ 6WHHULQJ
&RPPLWWHH©V ,-& ILOLQJï

& 6WHHULQJ &RPPLWWHH©V FODLPV RI LPSURYHG UHJLRQDO HFRQRP\ WKURXJK LPSOHPHQWDWLRQ RI LWV
SURSRVDO DUH XQVXSSRUWHG E\ DQ\ FUHGLEOH DQDO\VLVï 7KH &RPSDQLHV SOD\ D FHQWUDO UROH LQ WKH
UHJLRQDO HFRQRP\ DQG WKH SURSRVHG 6& FKDQJHV ZLOO QHJDWLYHO\ DIIHFW WKHLU FRPSHWLWLYHQHVV
E\ UHGXFLQJ K\GUR SURGXFWLRQñ QHFHVVLWDWLQJ SXUFKDVH RI DGGLWLRQDO HOHFWULFLW\ï

& 6WDWXV 5HSRUW SURYLGHV WKH IDFWXDO EDVLV IRU OHDYLQJ WKH SUHVHQW ,-& UXOH FXUYHV LQ SODFH RQ
5DLQ\ /DNH DQG WKH &RPSDQLHV VXSSRUW WKLV UHFRPPHQGDWLRQ DQG XUJH LWV DGRSWLRQï

& WKH &RPSDQLHV FDQQRW VXSSRUW WKH UHFRPPHQGDWLRQ WR DGRSW WKH 6WHHULQJ &RPPLWWHH©V UXOH
FXUYHV IRU 1DPDNDQ /DNHñ DV QR VFLHQWLILF FDVH KDV EHHQ PDGH WKDW LWV DGRSWLRQ ZLOO EHQHILW WKH
ODNH©V ILVK DQG ZLOGOLIHï ,Q WKH &RPSDQ\©V YLHZñ VWULFW KDUYHVW FRQWUROV DUH WKH DQVZHUï
$GGLWLRQDOO\ñ WKH HDUOLHU VSULQJ ULVH XQGHU WKH 6& SURSRVDO IRU 1DPDNDQ /DNH ZLOO VLJQLILFDQWO\
QDUURZ WKH SUHVHQW ,-& EDQG DQG LPSRVH DQ XQQDWXUDO FRQVWUDLQW RQ ODNH OHYHO YDULDWLRQï

& FRPPHQWV RQ ,5/%&©V SUHOLPLQDU\ 6WDWXV 5HSRUW ILQGLQJV DV IROORZVã
& DJUHH WKDW HQRXJK LQIRUPDWLRQ H[LVWV IRU WKH %RDUG WR PDNH UHFRPPHQGDWLRQV WR WKH ,-& RQ UXOH
FXUYH FKDQJHV ZLWK WKH H[FHSWLRQ RI GRZQVWUHDP HIIHFWV DQDO\VLV DQG GHILQLWLYH ILVKHULHV
DQDO\VLVï
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& GLVDJUHH WKDW SURSRVHG 6& UXOH FXUYHV ZRXOG HQKDQFH ILVKHULHV DQG HQYLURQPHQWDO EHQHILWVñ EXW
GR DJUHH SURSRVHG 6& UXOH FXUYHV LQFUHDVH SRWHQWLDO IRU VSULQJ IORRGLQJ DQG UHGXFHG
K\GURSRZHU SURGXFWLRQï

& DJUHH WKDW LPSURYHG IRUHFDVWLQJ DQG PDQDJHPHQW SUDFWLFHV DUH XQOLNHO\ WR RIIVHW SRWHQWLDO
LQFUHDVHG IORRGLQJ LI 6& SURSRVDO DGRSWHGï

& DJUHH 6& FXUYHV DUH QRPLQDOO\ PRUH YLDEOH õDV GHILQHG LQ 6WDWXV 5HSRUWô WKDQ ,-& UXOH FXUYHV
RQ 1DPDNDQ /DNH DQG OHVV YLDEOH RQ 5DLQ\ /DNH DV PHDVXUHG E\ WKH QXPEHU RI UXOH FXUYH
YLRODWLRQVï

& GLVDJUHH WKDW WKHUH LV PHULW WR XVH RI 6& FXUYHV RQ 1DPDNDQ /DNHñ EXW DJUHH ZLWK WKH UHWHQWLRQ
RI ,-& FXUYHV RQ 5DLQ\ /DNHï

& DJUHH WKDW WKH QDWXUDO OHYHO DQG RXWIORZ PRGHOOLQJ LQGLFDWHV 6& FXUYHV FRPH FORVHU WR
VLPXODWLQJ WKH WLPLQJ RI WKH QDWXUDO VSULQJ UHILOO RQ 1DPDNDQ /DNH DQG WKDW ,-& FXUYHV FRPH
FORVHU WR VLPXODWLQJ WKH WLPLQJ RI WKH QDWXUDO UHILOO RQ 5DLQ\ /DNHï

& DJUHH õRU PRUH DFFXUDWHO\ñ DUH SUHSDUHG WR DFFHSWô WKDW DGMXVWPHQWV WR WKH PLQLPXP RXWIORZ
UHTXLUHPHQWV RI 1DPDNDQ DQG 5DLQ\ /DNHV ZRXOG GHFUHDVH WKH QXPEHU RI ODNH OHYHO H[FXUVLRQV
RXWVLGH RI HLWKHU WKH H[LVWLQJ RU SURSRVHG 6& UXOH FXUYHV GXULQJ ORZ IORZ SHULRGVï

& DJUHH WKDW DQ\ PRGLILFDWLRQV WR WKH H[LVWLQJ UXOH FXUYHVñ LI UHFRPPHQGHGñ PXVW EH DFFRPSDQLHG
E\ DQ DSSURSULDWH ILVKHULHV DQG HQYLURQPHQWDO PRQLWRULQJ SURJUDPñ WR FRQILUP ZKHWKHU FKDQJHñ
LI LPSOHPHQWHGñ DFKLHYHV DQ\ UHVXOWV DQG FDQ EH VHSDUDWHG IURP RWKHU PDQDJHPHQW GHFLVLRQVñ
VXFK DV UHVWULFWLRQV RQ ILVKHU\ UHJXODWLRQVï 7R GR RWKHUZLVH ZLOO PHDQ WKDW WKH DGGLWLRQDO FRVW
WR WKH &RPSDQLHV RI IRUHJRQH K\GUR SURGXFWLRQ DQG UHSODFHPHQW SRZHU SXUFKDVHV ZLOO EH IRU
QDXJKWï

'RQ -RKQVRQñ %RUGHU /DNHV $VVRFLDWLRQñ ,QWHUQDWLRQDO )DOOVñ 01 õ1R GDWHâ HQYHORSH GDWHG 0D\ ìåñ
ìääåô
& %RUGHU /DNHV $VVRFLDWLRQ GLUHFWRUV XQDQLPRXVO\ VXSSRUW $OWHUQDWLYH &ìñ EDVHG XSRQ WKHLU RZQ
VWXGLHVñ FRQGXFWHG E\ K\GURORJ\ DQG ILVKHULHV H[SHUWVñ DQG WKH PRGHOOLQJ ZRUN GRQH E\ WKH
,5/%&ï

& EHOLHYH WKH &ì $OWHUQDWLYH RIIHUV D UHDVRQDEOH FRPSURPLVH IRU DOO SDUWLHV LQYROYHG LQ WKH ZDWHU
OHYHO LVVXHV RI 5DLQ\ DQG 1DPDNDQ /DNHVñ SURYLGLQJ KLJKHU VSULQJ ZDWHU OHYHOV IRU 1DPDNDQ
/DNHñ PLQLPL]LQJ IORRG ULVN IRU 5DLQ\ /DNHñ UHGXFLQJ ORVV RI HQHUJ\ JHQHUDWLRQ DW WKH
,QWHUQDWLRQDO )DOOV GDP DQG PRUH FORVHO\ PDWFKLQJ WKH QDWXUDO ZDWHU IOXFWXDWLRQV RI ERWK ODNHVï

:ï &ROOLQ +HZLWW DQG -DFN %DUWOHWWñ 5HQGH]YRXV <DFKW &OXEñ )RUW )UDQFHVñ 21 DQG ,QWHUQDWLRQDO
)DOOVñ 01 õ-XQH êñ ìääåô
& FRQFHUQHG DERXW DELOLW\ WR FRQWLQXH WR VDIHO\ QDYLJDWH DQG KDYH DFFHVV WR GRFNLQJ RQ 5DLQ\ /DNHï
& FRQFHUQHG QDYLJDWLRQ IRU ERWK VDLOERDWV DQG SRZHUHG FUDIW KDV UDQNHG H[WUHPHO\ ORZ LQ
LQIRUPDWLRQ SURYLGHG WR WKH SXEOLF E\ WKH 5DLQ\î1DPDNDQ :DWHU /HYHO ,QWHUQDWLRQDO 6WHHULQJ
&RPPLWWHHï

& DGMXVWPHQWV WR WKH 1DPDNDQ UXOH FXUYHV DUH QHFHVVDU\ WR LPSURYH ILVKHU\ï
& QR VXEVWDQWLDO DGMXVWPHQWV WR 5DLQ\ UXOH FXUYHV DUH QHHGHGï 7KLV ZLOO PDLQWDLQ H[LVWLQJ QDYLJDWLRQ
DQG GRFN DFFHVVï

& VXSSRUW $OWHUQDWLYH &ìï (QFRXUDJHG WKDW DOWHUQDWLYHV WR WKH 6& FXUYHV DUH EHLQJ FRQVLGHUHG WKDW
DSSHDU PRUH IDYRXUDEOH WR QDYLJDWLRQ DQG GRFN DFFHVV RQ 5DLQ\ /DNHï

-DPHV *ï &KDQGOHUñ ,QWHUQDWLRQDO -RLQW &RPPLVVLRQñ :DVKLQJWRQñ '& õ-XQH éñ ìääåô DQG 0XUUD\
&ODPHQñ ,QWHUQDWLRQDO -RLQW &RPPLVVLRQñ 2WWDZD 21 õ-XQH èñ ìääåô
& &RPPLVVLRQ SOHDVHG ZLWK HIIRUWV WR GDWH DQG EHOLHYHV %RDUG KDV FROOHFWHG FRQVLGHUDEOH
LQIRUPDWLRQ DQG GHYHORSHG XVHIXO PRGHOV IRU DVVHVVLQJ WKH SURSRVHG FKDQJHV WR WKH UXOH FXUYHVï

& ,W ZRXOG EH XVHIXO IRU WKH %RDUG WR GHWHUPLQH ZKDW WKH DSSURSULDWH PLQLPXP IORZV IRU 5DLQ\
/DNH PLJKW EH QRZ LQ OLJKW RI LPSURYHPHQWV LQ PLOO HIIOXHQW TXDOLW\ LQ UHFHQW \HDUV DQG WKH IDFW
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WKDW WKH FXUUHQW PLQLPXP IORZ UHTXLUHPHQWV PD\ EH RXWGDWHG DQG QRW UHTXLUHGï ,W ZRXOG EH
GHVLUDEOH WR LQYHVWLJDWH WKH EDVLV IRU WKH FXUUHQW 1DPDNDQ PLQLPXP IORZ UHTXLUHPHQWVï

& ZLOO WKH ILQDO UHSRUW H[SODLQ WKH UDWLRQDOH IRU HLWKHU DWWHPSWLQJ RU DEDQGRQLQJ DQ\ DWWHPSW WR UHILQH
RU RSWLPL]H $OWHUQDWLYHV &ì DQG 0ì"

& GRHV WKH %RDUG SODQ WR SURYLGH PRUH GHWDLOHG VXJJHVWLRQV RQ KRZ WKH &RPPLVVLRQ PLJKW DOORZ
IRU LQIUHTXHQW H[FXUVLRQV RXWVLGH WKH UXOH FXUYHV LQ H[WUHPH HYHQWVñ LI GHVLUHGñ DV D PHDQV RI
HQDEOLQJ LQFUHDVHG YDULDELOLW\ LQ ODNH OHYHOVñ VXJJHVWHG LQ WKH 6WDWXV 5HSRUW DV D SRVLWLYH EHQHILW
WR HQKDQFH HQYLURQPHQWDO UHVRXUFHV" +RZ ZRXOG SRWHQWLDO LPSDFWV IURP WKLV VXJJHVWLRQ EH
KDQGOHG"

& WKH 6WDWXV 5HSRUW VXJJHVWV WKDW DQ\ UXOH FXUYH FKDQJH VKRXOG EH PRQLWRUHG WR DVVHVV WKH HIIHFWV
RI WKH FKDQJH RQ WKH HQYLURQPHQWï 'RHV WKH %RDUG SODQ WR SURYLGH IXUWKHU GHWDLO RQ ZKDW VWXGLHV
PLJKW EH UHTXLUHG DQG ZLOO WKH %RDUG LGHQWLI\ DSSURSULDWH DJHQFLHV DQG FRVWV UHTXLUHG WR SHUIRUP
WKH PRQLWRULQJ"

& WKH 6WDWXV 5HSRUW QRWHV QDWXUDO VXPPHU 1DPDNDQ OHYHOV GHFOLQH E\ íïê WR ê IHHW DQG VXJJHVWV
ORZHULQJ WKH ERWWRP RI WKH 6& EDQG E\ RQH IRRWñ DV WKH SURSRVHG VXPPHU GUDZGRZQ RI WKH ODNH
ZRXOG SURYLGH OLPLWHG HQYLURQPHQWDO EHQHILWï 'RHV WKH %RDUG SODQ WR HYDOXDWH WKLV VXJJHVWLRQ"
7KH &RPPLVVLRQ ZRXOG DQWLFLSDWH WKH ILQDO UHSRUW ZRXOG HYDOXDWH WKH FKDQJH LQ HQYLURQPHQWDO
EHQHILWV IURP DQ\ VXPPHU GUDZGRZQ SURSRVHGï

& KRZ GRHV WKH %RDUG SODQ WR ZHDYH WRJHWKHU WKH GLIIHUHQW VHJPHQWV RI ZRUN LQ WKH 6WDWXV 5HSRUW
WR UHDFK D VXSSRUWDEOH FRQFOXVLRQ LQ WKH ILQDO UHSRUWï

& LQSXW IURP 1DWLYH $PHULFDQVî)LUVW 1DWLRQV LQ WKH EDVLQ LV HVVHQWLDO DQG WKXV IDU WKHLU LQSXW KDV
EHHQ PLQLPDOï (YHU\ HIIRUW VKRXOG EH PDGH WR FRQVXOW ZLWK WKHPï

0ï /ï :LOOLFNñ 2QWDULR 0LQLVWU\ RI 1DWXUDO 5HVRXUFHVñ 7KXQGHU %D\ñ 21 õ'HFHPEHU ìñ ìääåô
& LQ JHQHUDOñ IDYRXU SURSRVDOV WKDW EHWWHU DFKLHYH HFRORJLFDO VXVWDLQDELOLW\ DQG DUH DSSUHFLDWLYH RI
FRPSHWLQJ EDVLQ LQWHUHVWVñ EXW FRQFHUQHG ZKHWKHU WKH RYHUDOO EHQHILWV WR WKH HQWLUH ZDWHU V\VWHP
RXWZHLJK WKH ULVNV DQG GLVDGYDQWDJHVï

& LW LV FOHDU WKDW SRVLWLYH HIIHFWV ZLOO UHVXOW IURP WKH SURSRVHG FKDQJHV WR 5DLQ\ DQG 1DPDNDQ /DNHVñ
EXW FRQFHUQHG WKDW DOWHUHG LQIORZ SDWWHUQV WR /DNH RI WKH :RRGV ZLOO DIIHFW /DNH RI WKH :RRGV
UHJXODWLRQ DQG GLVFKDUJH WR WKH :LQQLSHJ 5LYHU H[HUWLQJ XQGXH SUHVVXUH RQ RWKHU ZDWHU ERGLHV
VXFK DV /DF 6HXO DQG WKH (QJOLVK 5LYHUï

-DPHV 9ï -DQVHQñ .DEHWRJDPD /DNH $VVRFLDWLRQñ 5D\ñ 01 õ)HEUXDU\ ìæñ ìäääô
& FRQFHUQV RYHU ORZ ZDWHU LQ UHFHQW \HDUVñ SDUWLFXODUO\ IDOO ìääåñ SURVSHFWV IRU ORZ DJDLQ LQ VSULQJ
ìäääï /RZ VSULQJ ZDWHU OHYHOV KDYH VLJQLILFDQW DGYHUVH HIIHFWV RQ WRXULVPñ 9R\DJHXUV 1DWLRQDO
SDUN YLVLWDWLRQ DQG WKH UHODWHG HFRQRPLF EDVHï

& UHSUHVHQWV êí EXVLQHVVHV WKDW DUH GLUHFWO\ DIIHFWHG E\ ODNH OHYHOVï 0DQ\ UHVRUW RSHUDWRUV DUH KXUWLQJ
ILQDQFLDOO\ IURP UHFHQW ORZ ZDWHU \HDUV DQG RQH PRUH FRXOG EH ILQDQFLDOO\ GHYDVWDWLQJï %HOLHYH
WKDW LPSOHPHQWDWLRQ RI SURSRVHG 6& UXOH FXUYHV ZRXOG KHOS DOOHYLDWH ORZ ZDWHU FRQGLWLRQVï

& H[SUHVVHG FRQFHUQ WKDW RYHU ILYH \HDUV KDYH SDVVHG VLQFH 6& SURSRVDO ZDV VXEPLWWHG LQ ìääê DQG
QR DFWLRQ KDV WDNHQ SODFHï 5HTXHVW WKH ,-& WR PRYH DV TXLFNO\ DV SRVVLEOH WR LPSOHPHQW D GHFLVLRQ
IDYRXULQJ WKH 6& SURSRVDO E\ WKH $SULO PHHWLQJ RI WKH ,-&ï

.DW\ (EHOñ $VK 5LYHU 7UDLO &RPPHUFLDO &OXEñ 2UUñ 01 õ)HEUXDU\ ëæñ ìäääô
& VDPH FRPPHQWV DV -DQVHQ OHWWHU DERYHï

%LOO 'DUE\ñ 2QWDULR 0LQLVWU\ RI 1DWXUDO 5HVRXUFHVñ )RUW )UDQFHVñ 21 õ)HEUXDU\ ëêñ ìäääô
& VXSSRUWV 6& FXUYH ZKLFK DSSHDUV WR EH PRVW VXLWDEOH DOWHUQDWLYH IRU 1DPDNDQñ SURYLGLQJ
VLJQLILFDQW HQYLURQPHQWDO EHQHILWV WKURXJK DQ HDUOLHUñ PRUH QDWXUDO UHILOOñ OHVV VHYHUH ZLQWHU
GUDZGRZQñ DQG PRGHVW VXPPHU GUDZGRZQï
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& UHJDUGLQJ PLQLPXP 1DPDNDQ RXWIORZñ LW PD\ EH DFFHSWDEOH WR UHGXFH RXWIORZ WR ìè P îV GXULQJê

WKH SHULRG -XO\ WKURXJK 6HSWHPEHUñ EXW QRW RWKHU PRQWKV RI WKH \HDU ZKLFK DUH FULWLFDO ILVK
VSDZQLQJ SHULRGVï 5HTXHVW DQ RSSRUWXQLW\ IRU IXUWKHU GLVFXVVLRQ DQG ILHOG HYDOXDWLRQ LI WKH %RDUG
GHFLGHV WR UHGXFH RXWIORZV GXULQJ WKH -XO\ WKURXJK 6HSWHPEHU SHULRGï

& SUHIHU D FXUYH RQ 5DLQ\ /DNH WKDW EHWWHU VLPXODWHV QDWXUDO FRQGLWLRQV WKDQ GRHV WKH H[LVWLQJ ,-&
FXUYHï %RWK 0ì DQG 6& FXUYHV DUH EHWWHU WKDQ ,-& FXUYH LQ WKLV UHJDUGñ EXW ZLVK WR ZLWKKROG
VWDWLQJ D SUHIHUHQFH EHWZHHQ WKH WZRï 6SHFLILF FRPPHQWV IRU 5DLQ\ /DNH DUH SURYLGHG EHORZã
& EDVHG XSRQ VLPXODWLRQ RI QDWXUDO ODNH OHYHOV WKH %RDUG VKRZHG WKDW WKH HDUOLHU UHILOO XQGHU WKH
6& FXUYH ZDV OHVV QDWXUDO WKDQ WKH DVFHQGLQJ OLPE RI 0ìï 7KH 0ì FXUYH VHHPV WR KDYH DQ
DGYDQWDJH RYHU WKH 6& FXUYH LQ WKLV UHJDUGï +RZHYHUñ LW VKRXOG EH QRWHG WKDW WKH 6WHHULQJ
&RPPLWWHH©V UHSRUW õ)LJXUH *ðìô XVHG DYHUDJH SUHðGDP ZDWHU OHYHOV IURP WKH &RUSV RI
(QJLQHHUV VXJJHVWLQJ DQ HDUOLHU UHILOO RI 5DLQ\ /DNH WKDQ GRHV WKH %RDUG©V PRGHO RXWSXWï
:KLFK LV ULJKW"

& WKH 0ì FXUYH KDV DQ DGYDQWDJH RYHU WKH 6& FXUYH ZLWK UHJDUG WR IORRG ULVNï
& ERWK 0ì DQG 6& LQFOXGH D VXPPHU GUDZGRZQ ZKLFK LV PRUH QDWXUDO DQG SUHIHUUHG LQ
FRPSDULVRQ WR RWKHU FXUYHVï

& LPSURYHPHQWV WR WKH HFRV\VWHP DUH OLNHO\ ZLWK ERWK WKH 0ì DQG &ì FXUYHVï
& DYHUDJH DQQXDO ORVV RI K\GURSRZHU SURGXFWLRQ LV UHGXFHG WR èø ZLWK 0ì FXUYH FRPSDUHG WR
æïéø IRU WKH 6& FXUYHï

& SUHIHU WKDW WKH PLQLPXP IORZ 2UGHU IRU GURXJKW RU ORZ IORZ FRQGLWLRQV QRW EH FKDQJHG DQG IRU
WKH %RDUG WR FRQWLQXH XVLQJ WKH LVVXDQFH RI 6XSSOHPHQWDU\ 2UGHUVñ ZKHQ QHHGHGï )HHO WKH SUHVHQW
SURFHVV KDV IHDWXUHG HIIHFWLYH FRPPXQLFDWLRQ EHWZHHQ WKH %RDUG DQG 2015 DQG DOORZV IRU
GLVFXVVLRQ DQG DGMXVWPHQW IRU XQIRUHVHHQ IDFWRUVï

& DJUHH LPSURYHG ZDWHU TXDOLW\ RQ 5DLQ\ 5LYHU KDV OHVVHQHG WKH QHHG IRU GLXUQDO IOXFWXDWLRQV LQ
5DLQ\ /DNH RXWIORZï 3XOVLQJ RU SHDNLQJ VWUDWHJLHV RQ WKH ULYHU IRU PDQDJLQJ K\GURSRZHU
SURGXFWLRQ KDYH D QHJDWLYH HIIHFW RQ WKH GRZQVWUHDP ILVKHULHVñ HVSHFLDOO\ GXULQJ WKH VSDZQï
5HFRPPHQG UHPRYLQJ WKH GLXUQDO IORZ UHTXLUHPHQWV JUDGXDOO\ ZLWK PRQLWRULQJ RI GLVVROYHG
R[\JHQ OHYHOVï

& GLVVROYHG R[\JHQ LQ 5DLQ\ 5LYHU VKRXOG EH PRQLWRUHG LQ FDVH RI UHGXFWLRQV WR RXWIORZV IURP
5DLQ\ /DNHï

/HH +HUVHWKñ 7RPDKDZN 5HVRUWñ 5D\ñ 01 õ0DUFK ìíñ ìäääô
& FRQFHUQHG RYHU WKH H[WUHPHO\ ORZ ZDWHU OHYHOV LQ 0D\ IRU RYHU êí \HDUV LQ WKH 1DPDNDQ &KDLQ
RI /DNHV DQG DVVRFLDWHG QHJDWLYH LPSDFWV WR ILVKLQJ UHODWHG UHVRUW DQG WRXULVP EXVLQHVVñ FUHDWLQJ
KDUGVKLS IRU EXVLQHVV RZQHUVï

& VXSSRUWV WKH 6WHHULQJ &RPPLWWHH SURSRVDO DQG XUJHV ,-& WR LPSOHPHQW WKH SURSRVDO DQG VWRS WKH
JRYHUQPHQW IRRW GUDJJLQJñ DV WKH VWXG\ KDV EHHQ LQ SURFHVV IRU RYHU ILYH \HDUV DQG LW LV QRZ WLPH
WR ILQLVK LWï

0D\RU *OHQQ :LWKHUVSRRQñ 2IILFH RI WKH 0D\RUñ )RUW )UDQFHVñ 21 õ0DUFK ìëñ ìäääô
& 0D\RU©V 2IILFH FRQWDFWHG 2QWDULR 0LQLVWU\ RI 1DWXUDO 5HVRXUFHV DQG 7RZQ RI IRUW )UDQFHV 3XEOLF
:RUNV DQG ERWK DJUHH DQ\ FKDQJHV ZRXOG EH PLQRU LQ QDWXUH IRU )RUW )UDQFHVï

& 5DLQ\ 5LYHU ZRXOG SUREDEO\ EH PRUH LPSDFWHGï
& UHTXHVW WR NHHS 7RZQ LQIRUPHG RI DOO FKDQJHV DV WKH\ RFFXUï

'DYH *LEVRQñ 'HSDUWPHQW RI )LVKHULHV DQG 2FHDQVñ %XUOLQJWRQñ 21 õ0DUFK ëëñ ìäääô
& VXSSRUW WKH FRQFHSW RI EULQJLQJ UXOH FXUYHV FORVHU WR WKDW RI WKH QDWXUDO K\GURJUDSK DQG UHFRJQL]H
WKDW QRQH RI WKH SURSRVHG FXUYHV IXOO\ UHWXUQ WKH ZDWHU OHYHO UHJLPH EDFN WR QDWXUDO FRQGLWLRQVâ
KRZHYHUñ WKH 6& DQG 0ì &XUYHV DUH FORVHU WR WKH QDWXUDO K\GURJUDSK DQG LQ JHQHUDO VKRXOG EHQHILW
ILVK KDELWDW LQ WKH ORQJ WHUPï
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& FLWHG FRPSOLDQFH ZLWK 6HFWLRQV êè DQG ëëõêô RI WKH )LVKHULHV $FW LQ &DQDGD LQ WKDW FKDQJHV LQ
ZDWHU OHYHO UDWLQJV PXVW QRW UHVXOW LQ KDUPIXO GLVUXSWLRQ RU GHVWUXFWLRQ RI ILVK KDELWDW DQG PXVW
SURYLGH DW DOO WLPHV VXFK D TXDQWLW\ RI ZDWHU WKDW ZLOOñ LQ WKH RSLQLRQ RI WKH 0LQLVWHUñ EH VXIILFLHQW
IRU WKH VDIHW\ RI ILVK DQG ILVK VSDZQLQJï

& RI WKH LQIRUPDWLRQ UHFHLYHGñ WKHUH LV OLWWOH WKDW OLQNV ZDWHU OHYHOV ZLWK 5DLQ\ DQG 1DPDNDQ ODNH
UHVHUYRLU EDVLQ SURILOHVñ ODFXVWULQH ZHWODQGV DQG ILVK DFFHVV WR WULEXWDU\ VWUHDP RU VSDZQLQJ
JURXQGVï 7KLV LQIRUPDWLRQ VKRXOG EH SURYLGHG IRU UHYLHZñ SULRU WR DQ\ GHFLVLRQ WR DOWHU WKH FXUYHVñ
DQG VKRXOG ORRN ERWK XSVWUHDP DQG GRZQVWUHDP RI WKH )RUW )UDQFHV GDP DQG DW WLPHV RI WKH \HDU
VHQVLWLYH WR ILVKï

& QRWHG QR DVVHVVPHQW RI WKH YLDELOLW\ RI XVLQJ ILVK SDVVDJH VWUXFWXUHV IRU :DOOH\Hñ 3LNH RU 6WXUJHRQ
ZLWK DQ\ RI WKH SURSRVHG DOWHUQDWLYHVï )XUWKHU QRWHG WKDW WZR H[LVWLQJ ILVK SDVVDJHV LQ WKH V\VWHP
DUH QRW EHLQJ XVHG DQG DVNHG LI WKHUH DUH DQ\ VKRUW RU ORQJðWHUP SODQV IRU WKHVH VWUXFWXUHVï 2IIHUHG
')2 H[SHUWLVH WR GHWHUPLQH LI ILVK SDVVDJH VWUXFWXUHV FRXOG EH XVHG ZLWK WKH QHZ FXUYHVï

7HUHVD -DNVDñ .RRFKLFKLQJ &RXQW\ %RDUG RI &RPPLVVLRQHUVñ ,QWHUQDWLRQDO )DOOVñ 01 õ0DUFK ëéñ
ìäääô
& UHVROXWLRQ IRUZDUGLQJ DQG VXSSRUWLQJ FRPPHQWVñ LQIRUPDWLRQ IURP -HQQLIHU 0HUFHUñ 5DLQ\ 5LYHU
:DWHUVKHG 3URJUDP &RRUGLQDWRU DQG 3DXO 5DGRPVNLñ 6WHHULQJ &RPPLWWHH &Rð&KDLUñ UHJDUGLQJ
LPSDFWV WR 5DLQ\ 5LYHU IURP DQ\ FKDQJHV WR WKH 5DLQ\ DQG 1DPDNDQ UXOH FXUYHVï

& VXSSRUW WKH SURSRVHG 6WHHULQJ &RPPLWWHH FKDQJHV WR WKH UXOH FXUYHV IRU 5DLQ\ DQG 1DPDNDQ
/DNHV DQG HQGRUVH WKH VWXG\ DQG SXEOLF FRQVXOWDWLRQ SURFHVV IROORZHG E\ WKH 6WHHULQJ &RPPLWWHHï

& UHFRPPHQG H[WHQVLYH PRQLWRULQJ DQG UHVHDUFK XSRQ LPSOHPHQWDWLRQ RI WKH SURSRVHG UXOH FXUYHV
WR YHULI\ LI PRGLILFDWLRQV DUH UHGXFLQJ QHJDWLYH LPSDFWV RQ LQWHUHVWV DQG XVHUV ZLWKRXW FRQIOLFWLQJ
ZLWK RWKHU XVHV RU UHVRXUFHVï

êïåïëïë %RDUG 5HVSRQVH

0DQ\ RI WKH FRPPHQWV LQ WKH SUHYLRXV VHFWLRQ HLWKHU GR QRW UHTXLUH D UHVSRQVH RU DUH GHDOW ZLWK
HOVHZKHUH LQ WKH QRUPDO IORZ RI WKH UHSRUWï 7KLV VHFWLRQ DGGUHVVHV WKRVH FRPPHQWV WKDW GR UHTXLUH
D UHVSRQVH RU D FODULILFDWLRQ RI WKH %RDUG©V VWXGLHVï

6HYHUDO FRPPHQWHUV UHDFWHG TXLWH VWURQJO\ WR WKH SUHOLPLQDU\ ILQGLQJ LQ WKH 6WDWXV 5HSRUW WKDW WKHUH
ZRXOG EH PHULW LQ FRQVLGHULQJ WKH XVH RI WKH 6WHHULQJ &RPPLWWHH UXOH FXUYHV RQ 1DPDNDQ /DNHñ
ZKLOH PDLQWDLQLQJ WKH H[LVWLQJ ,-& FXUYHV RQ 5DLQ\ /DNHï 7KH\ VWDWHG WKDW NHHSLQJ WKH H[LVWLQJ UXOH
FXUYHV RQ 5DLQ\ /DNH ZRXOG EH D VWHS EDFNZDUGVñ FODLPLQJ WKDW 5DLQ\ /DNH KDV EHHQ XQGHU
¦LPSURYHG§ ZDWHU OHYHO UHJXODWLRQ IRU DERXW ìí \HDUV GXH WR ILUVW WKH )(5& $UWLFOH éíê UHTXLUHPHQW
DQG WKHQ WKH :HOOVWRQH DPHQGPHQWï

,Q UHVSRQVHñ LW LV LPSRUWDQW WR QRWH WKDW 5DLQ\ /DNH KDV EHHQ RSHUDWHG XQGHU WKH VDPH ,-& UXOH FXUYHV
VLQFH WKH VXPPHU RI ìäæíï ,I WKHUH KDV EHHQ LPSURYHPHQWñ LW KDV RFFXUUHG XQGHU WKH H[LVWLQJ ,-& UXOH
FXUYHVï )XUWKHUñ HIIRUWV E\ RWKHUV WR UHVWULFW RSHUDWLRQV ZLWKLQ WKH H[LVWLQJ UXOH FXUYHV KDYH QRW
DOWHUHG UHJXODWLRQ VLJQLILFDQWO\ï 5HYLHZ RI 5DLQ\ /DNH ZDWHU OHYHOV E\ WKH %RDUG KDV VKRZQ WKDW
DYHUDJH $SULO DQG 0D\ OHYHOV GXULQJ WKH VSDZQLQJ VHDVRQ FKDQJHG YHU\ OLWWOH GXULQJ WKH \HDUV ZKHQ
WKH ¦)(5& UXOHV§ RU WKH :HOOVWRQH DPHQGPHQW ZHUH LQ HIIHFWñ FRPSDUHG WR WKH HDUOLHU \HDUV XQGHU
WKH ,-& ìäæí UXOH FXUYHV DORQHï 7KHUHIRUH LW LV GLIILFXOW WR FUHGLW WKHVH PHDVXUHV ZLWK LPSURYHPHQWV
LQ WKH ILVK SRSXODWLRQï

$Q DUWLFOH LQ WKH 1RYHPEHUð'HFHPEHU LVVXH RI 0'15©V 0LQQHVRWD 9ROXQWHHU UHSRUWHG RQ WKH
UHERXQG LQ WKH ZDOOH\H ILVKHU\ RQ 5DLQ\ /DNHï 7KLV UHFRYHU\ LQ WKH ILVK SRSXODWLRQñ ZKLFK KDV OHG
WR D WULSOLQJ RI FDWFK UDWHVñ ZDV FUHGLWHG WR WKUHH IDFWRUVã WKH H[SHULPHQWDO VORW OLPLWñ WKH HQG RI
FRPPHUFLDO ILVKLQJ DQG IDYRUDEOH VSDZQLQJ FRQGLWLRQV WKDW KDYH QDWXUDOO\ SURGXFHG VHYHUDO VWURQJ
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\HDU FODVVHVï 5HFUXLWPHQW WKURXJK ìääìñ ZKLFK KDG D VWURQJ \HDU FODVVñ ZDV DWWULEXWHG DW OHDVW LQ SDUW
WR UHFRYHU\ RI WKH ZDOOH\H EURRG VWRFN IROORZLQJ UHGXFHG KDUYHVWï 6WURQJ \HDU FODVVHV DOVR RFFXUUHG
LQ ìääé DQG ìääèï ,Q ìääéñ 5DLQ\ /DNH OHYHO GLG QRW UHDFK WKH 6& ORZHU UXOH FXUYH OHYHO XQWLO ODWH
0D\ï ,Q ìääèñ 5DLQ\ /DNH©V OHYHO ZDV QHDU WKH PLGð,-& EDQG WKURXJKRXW WKH VSDZQLQJ VHDVRQï

&RPPHQWHUV DOVR GLVDJUHHG ZLWK WKH SURSRVDO E\ WKH %RDUG©V ILVKHU\ FRQVXOWDQWV WR XVH DQ
H[SHULPHQWDO DSSURDFK õFKDQJH RQ 1DPDNDQñ QR FKDQJH RQ 5DLQ\ô DQG IHOW WKDW WKLV IRFXV RQ WKH
ILVKHULHV FRQVXOWDQW©V UHFRPPHQGDWLRQ ZRXOG GHSULYH 5DLQ\ /DNH RI WKH EURDGHU HQYLURQPHQWDO
EHQHILWV EHLQJ VRXJKWñ IRU KDELWDW DQG RWKHU ZLOGOLIHñ QRW MXVW ILVKï 7KH %RDUG©V ILVKHU\ DQG
HQYLURQPHQWDO H[SHUWV GLG FRQFOXGH WKDW D ZDWHU OHYHO UHJLPH PRUH FORVHO\ IROORZLQJ WKH QDWXUDO
K\GURORJLF UHJLPH LV PRVW GHVLUDEOHï 7KH\ VWDWHG WKDW WKH PRVW LPSRUWDQW FKDQJH WR WKH FXUUHQW UXOH
FXUYHV ZRXOG EH UHGXFLQJ WKH ZLQWHU GUDZGRZQ RQ 1DPDNDQ /DNH EHFDXVH RI LWV EURDG LPSDFWV RQ
WKH HFRV\VWHPñ DQG DOVR QRWHG WKH UROH RI RYHUðH[SORLWDWLRQ RI WKH ILVKHU\ LQ WKH GHFOLQH RI ILVK VWRFNVï
7KHVH ILQGLQJV ZHUH VXSSRUWLYH RI WKH 6& SURSRVDOï +RZHYHUñ WKH\ DOVR QRWHG WKDW VSULQJ UHILOO
WLPLQJ IRU 1DPDNDQ /DNH XQGHU WKH 6& SURSRVDO ZDV UHDVRQDEO\ FORVH WR WKH QDWXUDO UHJLPHñ ZKHUHDV
VSULQJ UHILOO WLPLQJ IRU 5DLQ\ /DNH ZDV FORVHU WR WKH QDWXUDO UHJLPH XQGHU WKH ìäæí ,-& UXOH FXUYHVï
7KLV OHG ORJLFDOO\ WR WKH VXJJHVWLRQ RI DGRSWLQJ WKH 6& FXUYHV RQ 1DPDNDQ ZKLOH UHWDLQLQJ WKH ,-&
FXUYHV RQ 5DLQ\ï 7KH VXJJHVWLRQ RI DQ H[SHULPHQWDO PDQDJHPHQW DSSURDFK UHFRJQL]HG WKDW
UHVWRUDWLRQ RI D PRUH QDWXUDO OHYHO DQG IORZ UHJLPH VKRXOG EH EHQHILFLDO WR WKH ILVKHU\ DQG WKDW ZKLOH
QHLWKHU WKH H[LVWLQJ RU SURSRVHG 6& FXUYHV FDPH SDUWLFXODUO\ FORVH WR DSSUR[LPDWLQJ WKH QDWXUDO
UHJLPHñ HVSHFLDOO\ ZLWK UHJDUG WR UHGXFHG ODNH OHYHO YDULDELOLW\ñ WKH 6& FXUYHV UHSUHVHQWHG D
ZRUWKZKLOH VWHS LQ WKDW GLUHFWLRQñ PRVW QRWDEO\ IRU 1DPDNDQ /DNHï +RZHYHUñ LW DOVR UHFRJQL]HG WKDW
RYHUðH[SORLWDWLRQ RI WKH UHVRXUFHñ DQG LQYDVLRQ E\ H[RWLF VPHOWñ DUH FRQIRXQGLQJ YDULDEOHV WR
DVVHVVLQJ WKH HIIHFWV RI DQ\ UHJXODWLRQ FKDQJHVï 7KH ILVKHULHV H[SHUWV EHOLHYH WKDW WKLV H[SHULPHQWDO
PDQDJHPHQW DSSURDFK VKRXOG EH DGRSWHG IRU UHKDELOLWDWLQJ WKH ILVKHULHV RI WKH 5DLQ\ð1DPDNDQ
V\VWHPï 7KLV DSSURDFK VKRXOG GLPLQLVK WKH XQFHUWDLQW\ FRQIRXQGLQJ SUHVHQW HIIRUWV WR XQGHUVWDQG
WKH FRQWUROOLQJ IDFWRUV LQ WKH ILVKHULHV RI ERWK ODNHVï ,I SRVLWLYH UHVXOWV ZHUH REWDLQHGñ FRQVLGHUDWLRQ
FRXOG EH JLYHQ WR H[SDQGLQJ WKH DSSURDFKï ,I QR DSSUHFLDEOH SRVLWLYH HIIHFW ZHUH REVHUYHGñ LW FRXOG
UHDVRQDEO\ EH FRQFOXGHG WKDW RWKHU VROXWLRQV ZRXOG QHHG WR EH VRXJKWñ PRVW OLNHO\ WKURXJK PRUH
ULJRURXV FRQWUROV RQ ILVKHU\ H[SORLWDWLRQï $GGLWLRQDOO\ñ RI FRXUVHñ DQWLFLSDWHG EHQHILWV RQ WKH XSSHU
ODNHV PXVW EH ZHLJKHG DJDLQVW DQWLFLSDWHG GLVEHQHILWV GRZQVWUHDPï 7KLV LV WKH VXEMHFW RI WKH QH[W
PDMRU VHFWLRQ RI WKH UHSRUWñ EXW LW JHQHUDOO\ VKRZV WKDW WKH PRUH WKH UHJXODWLRQ RI 5DLQ\ /DNH LV
FKDQJHG IURP WKH FXUUHQW VLWXDWLRQñ WKH JUHDWHU WKH GLVEHQHILWV DUH OLNHO\ WR EH GRZQVWUHDPï

5HJDUGLQJ WKH WLPLQJ RI WKH VSULQJ UHILOO RQ 5DLQ\ /DNHñ WKH 6WHHULQJ &RPPLWWHH QRWHG WKDW WKH\ KDG
EDVHG WKHLU SURSRVDO IRU DQ HDUOLHU UHILOO LQ SDUW RQ JUDSKV RI VLPXODWHG QDWXUDO OHYHOV SURGXFHG E\ WKH
86 $UP\ &RUSV RI (QJLQHHUV D QXPEHU RI \HDUV DJRï 7KH\ EHOLHYHG WKDW WKHVH JUDSKV VKRZHG DQ
HDUOLHU UHILOO WKDQ GRHV WKH %RDUG©V PRGHOOLQJ RI QDWXUDO OHYHOV XQGHU WKLV VWXG\ï ,Q UHVSRQVHñ WKH
%RDUG FDQ RQO\ UHSO\ WKDW LW KDV PDGH WKH VDPH FRPSDULVRQV DQG ILQGV WKH UHILOO WLPLQJV WR EH
JHQHUDOO\ LQ DJUHHPHQW EHWZHHQ WKH WZR VLPXODWLRQ HIIRUWVï

5HJDUGLQJ WKH SURSRVDOV IRU SHULRGLF H[FXUVLRQV DERYH DQG EHORZ WKH UXOH FXUYHV IRU HQYLURQPHQWDO
EHQHILWVñ DQG WKH TXHVWLRQV RQ KRZ WKLV PLJKW EH PDQDJHGñ LW LV WKH %RDUG©V YLHZ WKDW WKLV LV QRW D
YLDEOH RSWLRQ XQGHU UXOH FXUYH RSHUDWLRQVï 7KH %RDUG KDV DGGUHVVHG WKH LVVXH RI ZDWHU OHYHO
PDQDJHPHQW E\ UXOH FXUYH YHUVXV RWKHU PDQDJHPHQW DSSURDFKHV LQ 6HFWLRQ êïéïìï :KLOH QRW GHQ\LQJ
WKH EHQHILWV RI SHULRGLF KLJKV DQG ORZVñ WKH %RDUG LV XQDZDUH RI DQ\ VDIH PHDQV RI DOORZLQJ IRU VXFK
H[FXUVLRQV XQGHU WKH UXOH FXUYH FRQFHSWï $ PRUH DFWLYH PDQDJHPHQW VWUXFWXUH ZRXOG EH UHTXLUHGï
+DYLQJ FRQFOXGHG SUHYLRXVO\ WKDW UXOH FXUYH RSHUDWLRQ LV VWLOO WKH PRVW UHDVRQDEOH FRPSURPLVH IRU
ZDWHU OHYHO PDQDJHPHQW RI WKH 5DLQ\ð1DPDNDQ V\VWHPñ WKH %RDUG VHHV WKH ORVV RI WKLV FDSDELOLW\ DV
SDUW RI WKDW FRPSURPLVHï 7KXV WKH %RDUG GRHV QRW LQWHQG WR DGGUHVV WKLV REMHFWLYH IXUWKHUï +RZHYHUñ
LW LV QRWHG WKDW WKHUH ZLOO VWLOO GHILQLWHO\ EH SHULRGLF DQG VLJQLILFDQW H[FXUVLRQV DERYH DQG EHORZ WKH
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UXOH FXUYHVï 5DWKHU WKDQ SUHðSODQQHGñ WKHVH ZLOO EH GULYHQ E\ QDWXUHñ WKURXJK WKH RFFDVLRQDO PRUH
H[WUHPH IORRG DQG GURXJKW HYHQWVï 7KH %RDUG DOVR DJUHHV ZLWK WKH FRPPHQW IURP 9R\DJHXUV
1DWLRQDO 3DUN WKDW WKHUH ZRXOG EH OLWWOH RU QR SXEOLF VXSSRUW IRU DQ HQIRUFHG UHJLPH RI KLJKV DQG
ORZVñ LQ VSLWH RI WKH HQYLURQPHQWDO EHQHILWï 7KH GHOLEHUDWH DWWDLQPHQW RI VXFK H[WUHPHV ZRXOG KDYH
QHJDWLYH LPSDFWV WR IORRG FRQWUROñ QDYLJDWLRQñ WRXULVP DQG UHFUHDWLRQñ DQG FRXOG UHVXOW LQ VLJQLILFDQW
ILQDQFLDO FRVWVï

5HODWHG WR WKH DERYHñ LW ZDV QRWHG LQ WKH 6WDWXV 5HSRUW WKDW QDWXUDO VXPPHU 1DPDNDQ OHYHOV ZRXOG
GHFOLQH E\ íïê WR ê IHHWï 7KH HQYLURQPHQWDO FRQVXOWDQWV VXJJHVWHG WKDW ORZHULQJ WKH ERWWRP RI WKH
6& EDQG E\ RQH IRRW ZRXOG LQFUHDVH WKH HQYLURQPHQWDO EHQHILWï &RQVHTXHQWO\ñ D FRPPHQWHU IHOW WKDW
WKLV VKRXOG EH HYDOXDWHGï +RZHYHUñ ZKLOH ORZHULQJ WKH ERWWRP RI WKH VXPPHU EDQG PLJKW ZHOO EH
SRVLWLYH IRU HQYLURQPHQWDO IDFWRUVñ LW ZRXOG EH GHWULPHQWDO WR QDYLJDWLRQñ WRXULVP DQG UHFUHDWLRQï
7KH %RDUG GRHV QRW SODQ WR HYDOXDWH WKLV VXJJHVWLRQ IXUWKHUï

7KH FRPPHQWV DQG TXHVWLRQV UHJDUGLQJ WKH SURSRVHG PRQLWRULQJ SURJUDPVñ WR DVVHVV WKH EHQHILWV DQG
GLVEHQHILWV RI FKDQJH RQ WKH ILVKHU\ DQG WKH HQYLURQPHQWñ VWULNH D FKRUG ZLWK WKH %RDUGï 7KH FXUUHQW
VWXG\ KDV FHUWDLQO\ EHHQ KDPSHUHG E\ WKH ODFN RI VXIILFLHQW GDWD WR GUDZ FRQFUHWH FRQFOXVLRQV DQG
OLQNDJHV UHJDUGLQJ FDXVHV DQG HIIHFWVï $V D UHVXOWñ WKH %RDUG©V ILVKHU\ DQG HQYLURQPHQWDO FRQVXOWDQWV
KDYH HQGHG XS KDYLQJ WR EDVH WKHLU ILQGLQJV DV PXFK RQ JHQHUDO XQGHUVWDQGLQJV RI ZKDW ¦VKRXOG§ EH
EHWWHU DV RQ VROLG IDFWï 7KH %RDUG VHHV SURSHU PRQLWRULQJ SURJUDPV DV HVVHQWLDO IRU ERWK GHWHUPLQLQJ
WKH LPSDFWV RI DQ\ UXOH FXUYH FKDQJHV PDGH DV D UHVXOW RI WKLV UHYLHZñ DQG IRU FUHDWLQJ WKH GDWDEDVH
QHHGHG WR HYDOXDWH IXWXUH SURSRVDOV IRU FKDQJH õZKLFK VKRXOG FHUWDLQO\ EH DQWLFLSDWHGôï +RZHYHUñ
WKH %RDUG LWVHOI GRHV QRW KDYH HLWKHU WKH UHVRXUFHV RU WKH H[SHUWLVH WR GHVLJQ DQG LPSOHPHQW WKH
QHHGHG SURJUDPVï 7KH %RDUG©V ILVKHU\ FRQVXOWDQWV KDYH SURYLGHG VRPH JXLGDQFH LQ WKLV UHJDUGñ EXW
WKH %RDUG EHOLHYHV WKDW WKH LQYROYHPHQW RIñ DQG OHDGHUVKLS E\ñ WKH PDLQ UHVRXUFH PDQDJHUV IRU WKH
DUHD õ2015 DQG 0'15ô LV RI NH\ LPSRUWDQFHï 7KXV WKH FRPPHQWV E\ WKHVH DJHQFLHV DERXW ODFN
RI UHVRXUFHV IRU VXFK SURJUDPV LV YHU\ GLVWXUELQJï 7KH %RDUG EHOLHYHV WKDW WKH ,-& PXVW SOD\ DQ
DFWLYH UROH LQ HQVXULQJ WKDW DQ DSSURSULDWH PHFKDQLVP LV SXW LQ SODFH IRU WKH UHTXLUHG PRQLWRULQJ DV
SDUW RI DQ\ DFWLRQ WKDW LW XOWLPDWHO\ GHFLGHV XSRQï

&ORVHO\ UHODWHG WR WKH DERYH LVVXH ZDV WKH FRPPHQW WKDW QR VFLHQWLILF FDVH KDV EHHQ PDGH WKDW
DGRSWLRQ RI WKH 6& SURSRVDO ZRXOG EHQHILW 5DLQ\ð1DPDNDQ ILVK DQG ZLOGOLIHâ UDWKHUñ WKDW VWULFW
KDUYHVW FRQWUROV DUH WKH DQVZHUï 7KH %RDUG FHUWDLQO\ DJUHHV WKDW WKHUH DUH PDQ\ FRQIRXQGLQJ
YDULDEOHVñ LQFOXGLQJ RYHUðH[SORLWDWLRQ RI WKH ILVKHU\ñ ZKLFK KDYH PDGH ULJRURXV REMHFWLYH
DVVHVVPHQWV RI WKH HIIHFWV RI DQ\ SURSRVHG UXOH FXUYH FKDQJHV YHU\ GLIILFXOWï +RZHYHUñ LW LV WKH
%RDUG©V YLHZ WKDW WKHUH LV HQRXJK VFLHQWLILF HYLGHQFHñ IURP WKHVH ODNHV DQG RWKHUVñ WR VXSSRUW WKH
SRVLWLRQ WKDW UHJXODWLRQ UHJLPHV WKDW PRUH FORVHO\ IROORZ WKH QDWXUDO UHJLPH SURGXFH EHQHILWV WR ILVKñ
ZLOGOLIH DQG WKH HQYLURQPHQWï 2YHUðH[SORLWDWLRQ RI WKH ILVKHU\ LV FHUWDLQO\ VLJQLILFDQW DQG FRQWURO
RI WKLV SUREOHP ZLOO FHUWDLQO\ DOVR FRQWULEXWH WR WKH LPSURYHPHQW RI WKH ILVKHU\ï

2QH RI WKH FRPPHQWV H[SUHVVHG WKH YLHZ WKDW WKH 6WDWXV 5HSRUW FRQWDLQHG OLWWOH WR OLQN ZDWHU OHYHOV
ZLWK 5DLQ\ DQG 1DPDNDQ ODNH UHVHUYRLU EDVLQ SURILOHVñ ODFXVWULQH ZHWODQGV DQG ILVK DFFHVV WR
WULEXWDU\ VWUHDP RU VSDZQLQJ JURXQGVï 7KH %RDUG DJUHHV EXW UHIHUV WKH UHDGHU WR WKH EDFNJURXQG
UHSRUWV OLVWHG LQ WKH %LEOLRJUDSK\ñ ZKHUH WKHVH PDWWHUV KDYH EHHQ UHYLHZHG E\ WKH %RDUG©V
FRQVXOWDQWVï 6LPLODUO\ñ D FRPPHQW ZDV PDGH UHJDUGLQJ WKH YLDELOLW\ RI WKH H[LVWLQJ õEXW XQXVHGô ILVK
SDVVDJHV ZLWK WKH DOWHUQDWLYH UXOH FXUYHVï 7KLV KDG QRW EHHQ DGGUHVVHG SUHYLRXVO\ EXWñ ZKHQ WKH
FRPPHQW ZDV SDVVHG RQ WR WKH %RDUG©V HQYLURQPHQWDO FRQVXOWDQWVñ WKH ILVK SDVVDJHV ZHUH QRW IHOW
WR EH D VLJQLILFDQW IDFWRU LQ WKLV VWXG\ï

)LQDOO\ñ WKH ,-& KDG DVNHG WKDW WKH %RDUG PDNH VSHFLDO HIIRUWV WR REWDLQ LQSXW IURP 1DWLYH $PHULFDQV
î )LUVW 1DWLRQVï 7KH %RDUG©V PDLOLQJ OLVWHG ZDV FKHFNHG WR HQVXUH WKDW DOO SRWHQWLDOO\ DIIHFWHG
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SHRSOHV ZHUH EHLQJ NHSW LQIRUPHGñ DQG PHHWLQJV ZHUH KHOG FROOHFWLYHO\ ZLWK )LUVW 1DWLRQV WR H[SODLQ
WKH VWXG\ DQG VHHN LQSXWï

éï '2:1675($0 ,03$&7 678',(6

7KLV VHFWLRQ RI WKH UHSRUW DGGUHVVHV WKH LPSDFWV RI 5DLQ\ð1DPDNDQ UXOH FXUYH FKDQJH RQ WKH ZDWHU
ERGLHV GRZQVWUHDP RI 5DLQ\ /DNHï :KHUHDV WKH %RDUG ZDV GLUHFWO\ UHVSRQVLEOH IRU WKH VWXGLHV RQ
5DLQ\ DQG 1DPDNDQ ODNHV õLWV QRUPDO DUHD RI MXULVGLFWLRQôñ WKH %RDUG UHOLHG RQ RWKHUV WR FRQGXFW WKH
VWXGLHV DQG UHYLHZV QHHGHG WR DVVHVV WKH GRZQVWUHDP LPSDFWVï ,Q SDUWLFXODUñ UHJDUGLQJ LPSDFWV RQ
WKH 5DLQ\ 5LYHUñ WKH %RDUG UHOLHG RQ WKH 2QWDULR 0LQLVWU\ RI 1DWXUDO 5HVRXUFHV õ2015ô DQG WKH
0LQQHVRWD 'HSDUWPHQW RI 1DWXUDO 5HVRXUFHV õ0'15ô DV WKH NH\ UHVRXUFH PDQDJHUV IRU WKH ULYHUï
,QSXW ZDV DOVR VRXJKW IURP WKH ,QWHUQDWLRQDO 5DLQ\ 5LYHU :DWHU 3ROOXWLRQ %RDUG õ,55:3%ô DQG
IURP )LUVW 1DWLRQV DQG PXQLFLSDOLWLHV DORQJ WKH ULYHUï 5HJDUGLQJ /DNH RI WKH :RRGV DQG WKH
:LQQLSHJ 5LYHUñ WKH ,5/%& UHOLHG SULPDULO\ RQ WKH /DNH RI WKH :RRGV &RQWURO %RDUG õ/:&%ôñ DV
LW LV PDQGDWHG E\ LQWHUQDWLRQDO WUHDW\ DQG &DQDGLDQ OHJLVODWLRQ WR UHJXODWH WKRVH ZDWHUVï 7KH /:&%
LQ WXUQ FRQVXOWHG ZLWK LQWHUHVW JURXSVñ RWKHU DJHQFLHV DQG WKH SXEOLF LQ FRPSOHWLQJ LWV UHYLHZï 7KLV
LQIRUPDWLRQ LV SUHVHQWHG KHUHLQ EHFDXVHñ DV RXWOLQHG LQ WKH 3ODQ RI 6WXG\ñ WKH ,5/%&©V FRQFOXVLRQV
DQG UHFRPPHQGDWLRQV WR WKH ,-& UHJDUGLQJ WKH 5DLQ\ð1DPDNDQ UXOH FXUYHVñ ZKLOH IRFXVVLQJ RQ 5DLQ\
DQG 1DPDNDQ ODNHVñ DUH WR FRQVLGHU WKH EURDGHU DUHDñ QRW MXVW WKRVH ODNHV LQ LVRODWLRQï

éïì 5DLQ\ 5LYHU

7KH SURFHVV RI VROLFLWLQJ LQSXW WR WKH VWXG\ IRU WKH 5DLQ\ 5LYHU DUHD FRPPHQFHG LQ HDUO\ ìääç ZLWK
OHWWHUV WR WKH 2015ñ 0'15ñ ,55:3%ñ 5DLQ\ 5LYHU )LUVW 1DWLRQ DQG ORFDO PXQLFLSDOLWLHVñ DGYLVLQJ
WKHP RI WKH VWXG\ DQG LQYLWLQJ WKHP WR D PHHWLQJ LQ 0DUFKï $W WKLV PHHWLQJ WKH VWXG\ SURFHVV ZDV
RXWOLQHGñ WKH OLNHO\ QDWXUH RI LPSDFWV RQ WKH ULYHU RI 5DLQ\ð1DPDNDQ UXOH FXUYH FKDQJH ZDV
GHVFULEHGñ DQG DWWHQGHHV ZHUH DVNHG IRU LQLWLDO FRQFHUQV DQG DQ LQGLFDWLRQ RI KRZ WKH\ ZLVKHG WR EH
LQYROYHG LQ WKH VWXG\ï 7KH QH[W PDMRU SRLQW RI FRQWDFW FDPH ZKHQ WKH 6WDWXV 5HSRUW RI 0DUFKñ ìääåñ
ZDV SURYLGHG WR WKH GRZQVWUHDP LQWHUHVWVï 7KLV UHSRUW FRQWDLQHG WKH PRGHOOLQJ UHVXOWV DQGñ LQ
SDUWLFXODUñ WKH VLPXODWHG 5DLQ\ /DNH RXWIORZV LQWR WKH 5DLQ\ 5LYHU IRU HDFK UXOH FXUYH RSWLRQï ,W ZDV
DQWLFLSDWHG WKDW WKH LQWHUHVWV FRQWDFWHG FRXOG XVH WKLV LQIRUPDWLRQ DV D EDVLV IRU WKHLU RZQ DVVHVVPHQW
DQG FRPPHQWï +RZHYHUñ ZKLOH VRPH FRXOG ZRUN ZLWK WKLV GDWDñ LW EHFDPH DSSDUHQW ODWHU LQ WKH \HDU
WKDW RWKHUV FRXOG QRWñ DQG VHYHUDO JURXSV HYHQWXDOO\ DVNHG IRU DGGLWLRQDO LQIRUPDWLRQ IURP WKH %RDUG
LQ WHUPV RI FKDQJHV LQ ULYHU OHYHO õUDWKHU WKDQ MXVW IORZô XQGHU WKH GLIIHUHQW UXOH FXUYH RSWLRQVï 7KXV
WKH %RDUG XQGHUWRRN DGGLWLRQDO ZRUN WR GHWHUPLQH ULYHU OHYHOV DW VHYHUDO VLWHV DORQJ WKH ULYHUñ EDVHG
RQ WKH PRGHOOHG RXWIORZV IRU WKH UXOH FXUYH RSWLRQVï 7KH UHVXOWV RI WKLV ZRUN ZHUH PDGH DYDLODEOH
DV DQ $GGHQGXP WR WKH 6WDWXV 5HSRUW LQ HDUO\ 'HFHPEHUñ ìääåñ DQG DUH VXPPDUL]HG LQ WKH IROORZLQJ
VHFWLRQVï 6XEVHTXHQW VHFWLRQV WKHQ GHWDLO WKH FRPPHQWV UHFHLYHG DQG WKH %RDUG©V UHVSRQVH WR WKHPï

éïìïì 6LPXODWLRQ RI 5DLQ\ 5LYHU /HYHOV

éïìïìïì 5DLQ\ 5LYHU /HYHO 6LWHV

8QOLNH WKH EDVLFDOO\ KRUL]RQWDO ZDWHU OHYHO RI D ODNHñ WKH ZDWHU OHYHO RI D ULYHU GHFOLQHV ZLWK D YDU\LQJ
VORSH DV RQH PRYHV GRZQVWUHDPï 7KH ZDWHU OHYHO VORSH RU UDWH RI GHFOLQH LV GHSHQGHQW RQ IDFWRUV
VXFK DV WKH YROXPH RI IORZ DQG WKH FKDQQHO JHRPHWU\ï 7KXVñ ZKLOH D VLQJOH PRGHOOHG ZDWHU OHYHO
DSSOLHV WR D ZKROH ODNH VKRUHOLQHñ PRGHOOLQJ D ULYHU©V ZDWHU VXUIDFH SURILOH LV FKDOOHQJLQJ DQG
UHTXLUHV D VLJQLILFDQW DPRXQW RI FKDQQHO GDWDï 6XFK GDWD LV QRW DYDLODEOH IRU WKH 5DLQ\ 5LYHUï
+RZHYHUñ ZDWHU OHYHOV KDYH EHHQ UHFRUGHG DW WKUHH VLWHV DORQJ WKH ULYHUñ DQG LW LV SRVVLEOH WR HVWDEOLVK
D UHODWLRQVKLS EHWZHHQ ULYHU IORZ DQG OHYHO DW WKHVH VLWHVï 7KHVH VLWHV DUH DW WKH GDP WDLOZDWHU
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õGRZQVWUHDP VLGH RI GDPô DW )RUW )UDQFHV ð ,QWHUQDWLRQDO )DOOVñ DW 0DQLWRX 5DSLGVñ DQG DW WKH 7RZQ
RI 5DLQ\ 5LYHUï 7KH UHODWLRQVKLSV EHWZHHQ OHYHO DQG IORZ ZHUH XVHG LQ FRQMXQFWLRQ ZLWK WKH
PRGHOOHG 5DLQ\ /DNH RXWIORZV WR HVWLPDWH OHYHOV DW WKHVH VLWHV XQGHU WKH YDULRXV UHJXODWLRQ VFKHPHVñ
EXW WKHVH OHYHOV DUH RQO\ DSSOLFDEOH FORVH WR WKHVH VLWHVï ,Q DGGLWLRQñ FOLPDWH SURYLGHV D IXUWKHU
FRQVWUDLQW RQ UHOLDEOH PRGHOOLQJ RI ULYHU OHYHOV LQ WKDW LFH HIIHFWV FDXVH WKH ULYHU IORZ YHUVXV OHYHO
UHODWLRQVKLS WR EH KLJKO\ YDULDEOHï /HYHOV ZHUH WKHUHIRUH JHQHUDWHG IRU WKH RSHQ ZDWHU SHULRG RI WKH
\HDU RQO\ï

éïìïìïë 5LYHU /HYHO 5HVXOWV

5DLQ\ 5LYHU OHYHO PRGHO UHVXOWV DW WKH WKUHH VLWHV DUH VXPPDUL]HG RQ D WDEOH DQG RQ D QXPEHU RI
JUDSKV LQ WKH $SSHQGL[ñ DV QRWHG EHORZï 0RUH JUDSKV DQG GHWDLO RQ WKH OHYHO YHUVXV IORZ
UHODWLRQVKLSV DUH JLYHQ LQ WKH 6WDWXV 5HSRUW $GGHQGXPñ UHIHUHQFHG LQ WKH %LEOLRJUDSK\ï $OO UHVXOWV
DUH EDVHG RQ êä \HDUV RI VLPXODWLRQ õìäèåðìääçôï $OO OHYHOV XVHG DUH WKUHHðGD\ PHDQV FHQWUHG RQ WKH
UHSRUWLQJ GDWHï

7DEOH ìí ð SURYLGHV D VWDWLVWLFDO VXPPDU\ RI ULYHU OHYHOV DW WKH WKUHH VLWHVñ IRU VSULQJ DQG VXPPHU
PRQWKðHQG GDWHVñ UHVXOWLQJ IURP WKH IRXU PRGHOOHG 5DLQ\ð1DPDNDQ UHJXODWLRQ
VFKHPHVï

)RUW )UDQFHV 7DLOZDWHU

*UDSK ëì ð FRPSDUHV WKH )RUW )UDQFHV WDLOZDWHU SHUFHQWLOH OHYHOVñ REWDLQHG ZLWK UHJXODWLRQ RQ
5DLQ\ð1DPDNDQ LQ DFFRUGDQFH ZLWK WKH H[LVWLQJ ìäæí ,-& UXOH FXUYHVñ ZLWK WKRVH
REWDLQHG ZKHQ UHJXODWLRQ LV E\ WKH SURSRVHG 6& UXOH FXUYHVï 7KH SHUFHQWLOH OHYHOV DUH
SORWWHG HYHU\ TXDUWHU PRQWK IRU WKH QRPLQDO RSHQ ZDWHU VHDVRQ õ$SULO WKURXJK
1RYHPEHUôï )RU H[DPSOHñ DW WKH HQG RI -XQHñ WKH æè øLOH OHYHO ZLWK ,-& UXOH FXUYHWK

RSHUDWLRQ LV êëäïää Pñ PHDQLQJ WKDW æèø RI WLPH WKH ULYHU VXUIDFH DW WKH HQG RI -XQH
ZRXOG EH DW RU EHORZ WKLV OHYHO ZLWK ,-& RSHUDWLRQñ DQG ZRXOG EH DERYH WKLV OHYHO ëèø
RI WLPHï ,Q FRQWUDVWñ WKH æè øLOH OHYHO DW WKH HQG RI -XQH ZLWK 6& RSHUDWLRQ LV êêíïéìWK

Pñ RU DERXW íïé P õìïê IWô KLJKHU WKDQ IRU WKH ,-& RSHUDWLRQ FDVHï 7DEOH ì SUHVHQWV VRPH
RI WKLV VDPH GDWD LQ WDEXODU IRUPñ IRU VSHFLILF GDWHV RQO\ñ EXW DOVR SURYLGHV PHDQ OHYHOV
DQG UHVXOWV IRU WKH &ì DQG 0ì UHJXODWLRQ VFKHPHV DV ZHOOï ,Q JHQHUDOñ WKH ULYHU OHYHOV
DW WKH )RUW )UDQFHV WDLOUDFH FDQ EH VHHQ WR EH ORZHU ZLWK 6& RSHUDWLRQ WKDQ ZLWK ,-&
RSHUDWLRQ IURP $SULO WKURXJK HDUO\ WR ODWH 0D\ñ EXW WKHQ KLJKHU ZLWK 6& RSHUDWLRQ WKDQ
ZLWK ,-& RSHUDWLRQ WKURXJK WR 6HSWHPEHU RU HDUO\ 2FWREHUï %HFDXVH RI WKLV VZLWFKRYHUñ
WKH ULYHU OHYHO WHQGV WR ULVH PRUH ZLWK 6& RSHUDWLRQ WKDQ ZLWK ,-& RSHUDWLRQï )RU
H[DPSOHñ WKH PHGLDQ OHYHO õWKH OHYHO WKDW LV QRW UHDFKHG èíø RI WLPH DQG LV UHDFKHG RU
H[FHHGHG èíø RI WLPHô ULVHV DERXW ìïìè P õêïå IWô IURP WKH ILUVW RI 0D\ WR LWV KLJK SRLQW
DW WKH HQG RI WKH ILUVW ZHHN LQ -XQH ZLWK 6& RSHUDWLRQñ ZKHUHDV LW ULVHV RQO\ VOLJKWO\ DQG
YDULHV RYHU DERXW D íïëè P õíïå IWô UDQJH ZLWK ,-& RSHUDWLRQï 5HVXOWV ZLWK &ì DQG 0ì
UHJXODWLRQ JHQHUDOO\ IDOO EHWZHHQ WKRVH RI ,-& DQG 6&ñ DV FDQ EH VHHQ IRU FHUWDLQ GDWHV
RQ 7DEOH ìï

*UDSK ëë ð SURYLGHV )RUW )UDQFHV WDLOZDWHU OHYHOðGXUDWLRQ SORWV XQGHU WKH IRXU UHJXODWLRQ VFKHPHV
IRU HDFK RI WKH RSHQ ZDWHU PRQWKVï ,W LV LPSRUWDQW WR QRWHñ WKRXJKñ WKDW WKHVH SORWV DUH
QRW EDVHG RQ WKH VHW RI êä DYHUDJH PRQWKO\ OHYHOV IRU HDFK UHJXODWLRQ VFKHPH IRU HDFK
RI WKHVH PRQWKVï ,QVWHDGñ WKH\ DUH EDVHG RQ FRPELQLQJ WKH é VHWV RI êä OHYHOV õRQH DW
HDFK RI WKH ìîéðPRQWK SRLQWVô WKDW IDOO LQ HDFK PRQWK IRU HDFK UHJXODWLRQ VFKHPHï 7R
KHOS H[SODLQ WKHVH SORWVñ WKH SORW IRU -XQH ZLOO EH XVHG DV DQ H[DPSOHï 7KLV SORW
DFWXDOO\ FRYHUV WKH SHULRG IURP WKH HQG RI WKH ILUVW TXDUWHU RI -XQH õURXJKO\ WKH HQG RI
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WKH ILUVW ZHHNô WKURXJK WR WKH HQG RI WKH IRXUWK TXDUWHU RI -XQHñ VLQFH WKHVH DUH WKH
WLPLQJV RI WKH GDWD SRLQWV XVHGï 2YHU WKLV SHULRGñ DQG ZLWK DOO UHJXODWLRQ VFKHPHVñ WKH
OHYHO LV QHYHU EHORZ DERXW êëæïì P õWKH OHYHO LV DW RU EHORZ êëæïì P íø RI WLPHôñ DQG
LV QHYHU DERYH DERXW êêëïæ P õWKH OHYHO LV DW RU EHORZ êêëïæ P ìííø RI WLPHôï
6LPLODUO\ñ ZLWK ,-& UHJXODWLRQñ WKH OHYHO LV DW RU EHORZ DERXW êëäïì P èíø RI WLPH
GXULQJ WKLV SHULRG DQGñ ZLWK 6& UHJXODWLRQñ LV DW RU EHORZ DERXW êëäïæ P èíø RI WLPH
GXULQJ WKLV SHULRGï 2YHUDOOñ WKHVH SORWV VKRZ WKDW WKH ODUJHVW GLIIHUHQFHV LQ )RUW )UDQFHV
WDLOZDWHU OHYHOV GXH WR WKH GLIIHULQJ UHJXODWLRQ VFKHPHV RFFXU LQ $SULO DQG LQ -XQHñ ZLWK
VPDOOHU GLIIHUHQFHV RFFXUULQJ LQ -XO\ñ $XJXVW DQG 6HSWHPEHUñ DQG RQO\ PLQRU
GLIIHUHQFHV LQ WKH RWKHU RSHQ ZDWHU PRQWKVï õ7KLV LV QRW WR VD\ WKDW \RX PD\ QRW VWLOO
JHW VLJQLILFDQW GLIIHUHQFHV EHWZHHQ UHJXODWLRQ VFKHPHV LQ VRPH RWKHU PRQWKV IRU
LQGLYLGXDO \HDUVñ EXW WKDW RQ DYHUDJH RYHU PDQ\ \HDUV WKH ELJJHVW GLIIHUHQFHV ZLOO EH
IRXQG LQ WKRVH PRQWKV QRWHGïô $OVRñ DV ZLWK WKH SUHYLRXV JUDSK DQG WDEOHñ WKH ODUJHVW
GLIIHUHQFHV DUH EHWZHHQ WKH OHYHOV UHVXOWLQJ IURP ,-& DQG 6& RSHUDWLRQñ ZKLOH WKH OHYHOV
UHVXOWLQJ IURP &ì DQG 0ì RSHUDWLRQ JHQHUDOO\ OLH EHWZHHQ WKRVH RI ,-& DQG 6&ï $V SHU
WKH DERYH H[DPSOHñ WKHVH SORWV PD\ EH XVHG WR GHWHUPLQHñ IRU HDFK PRQWK DQG IRU HDFK
UHJXODWLRQ VFKHPHñ KRZ RIWHQ õZKDW SHUFHQW RI WLPHô ULYHU OHYHOV VKRXOG EH H[SHFWHG
WR EH DW RU EHORZ FHUWDLQ WDUJHW OHYHOVï

*UDSK ëê ð WKH XSSHU DQG ORZHU SORWV FRPSDUHñ IRU ìäçå DQG ìäæé UHVSHFWLYHO\ñ WKH )RUW )UDQFHV
WDLOZDWHU OHYHOV IRU WKH RSHQ ZDWHU PRQWKV IRU WKH IRXU 5DLQ\ð1DPDNDQ UHJXODWLRQ
VFKHPHV WKDW ZHUH PRGHOOHGï $JDLQñ WKH GDWD LV SORWWHG RQ D ìîéðPRQWK EDVLVï $V QRWHG
SUHYLRXVO\ñ WKHUH LV D WHQGHQF\ IRU 6& OHYHOV WR EH ORZHU WKDQ ,-& OHYHOV IRU $SULO DQG
SHUKDSV LQWR 0D\ñ EXW WKHQ WR EH KLJKHU WKURXJK 6HSWHPEHUï 2IWHQ WKH GLIIHUHQFHV LQ
OHYHOV GR QRW DSSHDU WR EH VLJQLILFDQWï +RZHYHUñ QRWH WKDW WKH JULG VFDOH RQ WKH SORWV
LV íïè P õìïç IWô DQG WKDWñ LQ DUHDV ZKHUH WKH SORW OLQHV DUH ULVLQJ RU IDOOLQJ VWHHSO\ñ WKH
YHUWLFDO GLIIHUHQFH EHWZHHQ UHVSHFWLYH FXUYHV LV JUHDWHU WKDQ LW DSSHDUV DW ILUVW JODQFHï

0DQLWRX 5DSLGV

*UDSKV ëéðëè ð VDPH DV *UDSKV ëìðëëñ EXW IRU WKH 0DQLWRX 5DSLGV VLWH

7RZQ RI 5DLQ\ 5LYHU

*UDSKV ëçðëæ ð VDPH DV *UDSKV ëìðëëñ EXW IRU WKH 7RZQ RI 5DLQ\ 5LYHU VLWH

éïìïë &RPPHQWV 5HFHLYHG

&HFLO $ï :LOVRQñ &RUSRUDWLRQ RI WKH 7RZQVKLS RI &KDSSOHñ %DUZLFNñ 21 õ0DUFK äñ ìääåô
& FRQFHUQHG RYHU ODUJH DQQXDO IOXFWXDWLRQV LQ 5DLQ\ 5LYHU OHYHOV RI DV PXFK DV ìå IHHWñ PDNLQJ
VWDEOH XVH RI WKH ULYHU LPSRVVLEOH DQG FDXVLQJ GDPDJH WR WKH VKRUHOLQHñ WKHUHE\ HQGDQJHULQJ
ZLOGOLIH LQKDELWLQJ WKH VKRUHOLQH DUHDï

& UHTXHVW WKH ,5/%& WR LPSOHPHQW D VWXG\ RI WKH ULYHU V\VWHP WR DGGUHVV WKH SUREOHP DQG FRPH XS
ZLWK D VROXWLRQï

0DULO\Q )HVQDNñ 2QWDULR 0LQLVWU\ RI WKH (QYLURQPHQWñ 7KXQGHU %D\ñ 21 õ0DUFK ìëñ ìääåô
& SULPDU\ FRQFHUQ WR HQVXUH DQ\ UHGXFWLRQ LQ WKH FXUUHQW PLQLPXP RXWIORZ UHTXLUHPHQW IRU 5DLQ\
ODNH GRHV QRW DGYHUVHO\ DIIHFW ZDWHU UHVRXUFHV RI WKH 5DLQ\ 5LYHUï 'XULQJ WKH ORZ IORZ \HDUV RI
ìäåæ DQG ìäååñ ZDWHU TXDOLW\ LPSDLUPHQW ZDV QRW D IDFWRUñ EXW UHFHGLQJ OHYHOV GLG WKUHDWHQ WR
H[SRVH WKH 7RZQVKLS RI (PR©V ZDWHU VXSSO\ LQWDNHï
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& 202( RSLQLRQ WKDW (PR LQWDNH ZRXOG EH LPSDFWHG LQ DQ\ VXEVWDQWLDO UHGXFWLRQ LQ 5DLQ\ 5LYHU
IORZVï $Q\ SURSRVHG UXOH FXUYH FKDQJH VKRXOG WDNH LQWR DFFRXQW WKH QHHG IRU WKH (PR LQWDNH WR
UHPDLQ VXEPHUJHG DW DOO WLPHVï 3UHYLRXV FRUUHVSRQGHQFH RQ WKH PDWWHU LQGLFDWHV DW OHDVW ê LQFKHV
RI ZDWHU VKRXOG UHPDLQ DERYH WKH LQWDNH WR DYRLG RSHUDWLRQDO SUREOHPVï

5RQ 6KLPL]X DQG -RGL 7UDXEñ ,QWHUQDWLRQDO 5DLQ\ 5LYHU :DWHU 3ROOXWLRQ %RDUG õ0D\ ìëñ ìääåô
& ZDWHU TXDOLW\ LPSDLUPHQW GXULQJ ORZ IORZ SHULRGV LQ UHFHQW \HDUV KDV QRW EHHQ D OLPLWLQJ IDFWRU
DV LQ WKH SDVWï 2I PRUH FRQFHUQ QRZ LV WKH LPSDFW RI ORZ IORZV LQ PDLQWDLQLQJ DGHTXDWH ZDWHU
GHSWK RYHU WKH 7RZQVKLS RI (PRñ 2QWDULR ZDWHU VXSSO\ LQWDNHï $ PLQLPXP GHSWK RI WKUHH LQFKHV
VKRXOG EH PDLQWDLQHG WR DYRLG RSHUDWLRQDO SUREOHPVï 7KH LVVXH RI ORZ IORZ UHGXFWLRQ DQG
SURWHFWLRQ RI WKH (PR LQWDNH VKRXOG EH D FRPSRQHQW RI WKH ,5/%& VWXG\ï

& UHGXFWLRQ LQ 5DLQ\ /DNH PLQLPXP IORZ ZRXOG UHVXOW LQ PRUH UHVWULFWLYH UHFHLYLQJ ZDWHU EDVHG
HIIOXHQW FULWHULD VSHFLILHG LQ SHUPLWV IRU SRLQWðVRXUFH GLVFKDUJHV LQ 0LQQHVRWDï

& FRQFHUQ WKDW WKH GRZQVWUHDP LPSOLFDWLRQV WR ILVKHULHV UHVRXUFH KDV QRW EHHQ DGHTXDWHO\ DGGUHVVHGï
8QGHU WKH VFHQDULR RI DGRSWLQJ 6& FXUYHVñ 5DLQ\ RXWIORZ ZRXOG RQ DYHUDJH EH ìéí P îV KLJKHUê

èíø RI WKH WLPH LQ -XQHñ DV LQGLFDWHG LQ WKH 6WDWXV 5HSRUWï
& UHFRPPHQG FRQWUDFWLQJ WKH VHUYLFHV RI WKH ILVKHULHV H[SHUWV XVHG IRU WKH 6WDWXV 5HSRUW WR
GHWHUPLQH ZKDW HIIHFWVñ LI DQ\ñ WKH SURSRVHG UXOH FXUYHV ZRXOG KDYH RQ WKH 5DLQ\ 5LYHU ILVKHU\ï
7KH H[SHUWV FRXOG DOVR DVVHVV LI ZKDWHYHU LV SURSRVHG DV PRVW EHQHILFLDO IRU 5DLQ\ DQG 1DPDNDQ
ODNHV LV DOVR EHQHILFLDO IRU WKH ULYHUï

& DGGLWLRQDO VWXGLHV VKRXOG EH FRQGXFWHG SULRU WR DQG GXULQJ DQ\ UXOH FXUYH FKDQJHV WR PRQLWRU WKH
HIIHFWV RI WKH DOWHUHG K\GURORJLF UHJLPH RQ WKH 5DLQ\ 5LYHUï 7KLV ZRUN VKRXOG EH FRQGXFWHG E\
PRUH UHVRXUFH EDVHG DJHQFLHV VXFK DV 0'15 DQG 2015ï %XGJHWDU\ FRQVWUDLQWV ZLOO OLNHO\
UHTXLUH H[WHUQDO IXQGLQJ IRU WKLV SXUSRVHï

& DJUHH WKDW WKH GRZQVWUHDP LPSDFWV PXVW EH HYDOXDWHG DQG ZRXOG OLNH WR VHH D VFKHGXOH IRU
DFKLHYLQJ WKLV HQGï

& DJUHH WKDW DQ\ FKDQJH WR WKH H[LVWLQJ UXOH FXUYHV PXVW EH DFFRPSDQLHG E\ DQ DSSURSULDWH ILVKHULHV
DQG PRQLWRULQJ SURJUDP IRU WKH 5DLQ\ 5LYHU DV ZHOO DV 5DLQ\ DQG 1DPDNDQ /DNHVñ UDLVLQJ WKH
LVVXH RI ZKR ZLOO EH UHVSRQVLEOH IRU WKH ZRUN DQG KRZ ZLOO LW EH UHVRXUFHGï

6FRWW /RFNKDUWñ 2QWDULR 0LQLVWU\ RI 1DWXUDO 5HVRXUFHVñ .HQRUD 21 õ-XO\ ëíñ ìääåô
õVHH UHOHYDQW FRPPHQWV RQ 5DLQ\ 5LYHU LQ OHWWHU VHQW WR WKH /DNH RI WKH :RRGV &RQWURO %RDUG DQG
OLVWHG LQ 6HFWLRQ éïëïëô

0ï /ï :LOOLFNñ 2QWDULR 0LQLVWU\ RI 1DWXUDO 5HVRXUFHVñ 7KXQGHU %D\ñ 21 õ'HFHPEHU ìñ ìääåô
& LQ JHQHUDOñ IDYRU SURSRVDOV WKDW EHWWHU DFKLHYH HFRORJLFDO VXVWDLQDELOLW\ DQG DUH DSSUHFLDWLYH RI
FRPSHWLQJ EDVLQ LQWHUHVWVñ EXW FRQFHUQHG ZKHWKHU WKH RYHUDOO EHQHILWV WR WKH HQWLUH ZDWHU V\VWHP
RXWZHLJK WKH ULVNV DQG GLVDGYDQWDJHVï

& LW LV FOHDU WKDW SRVLWLYH HIIHFWV ZLOO UHVXOW IURP WKH SURSRVHG FKDQJHV WR 5DLQ\ DQG 1DPDNDQ /DNHVñ
EXW FRQFHUQHG WKDW DOWHUHG LQIORZ SDWWHUQV WR /DNH RI WKH :RRGV ZLOO DIIHFW /DNH RI WKH :RRGV
UHJXODWLRQ DQG GLVFKDUJH WR WKH :LQQLSHJ 5LYHU H[HUWLQJ XQGXH SUHVVXUH RQ RWKHU ZDWHU ERGLHV
VXFK DV /DF 6HXO DQG WKH (QJOLVK 5LYHUï

& TXHVWLRQV FRQFHUQLQJ PLWLJDWLRQ RI DOWHUHG 5DLQ\ /DNH GLVFKDUJH SDWWHUQV DQG WKH DELOLW\ RI WKH
/DNH RI WKH :RRGV &RQWURO %RDUG WR PHHW LWV UHJXODWLRQ REMHFWLYHV RQ /DNH RI WKH :RRGV ZLWKRXW
LPSDFWLQJ RWKHU ZDWHU ERGLHV PXVW EH DGGUHVVHG DQG LPSDFWV TXDQWLILHGï

& UHFRPPHQG DGGLWLRQDO PRGHO UXQV IRU $OWHUQDWLYHV 6&ñ &ìñ DQG 0ì WR DGGUHVV WKH IROORZLQJã
& FRPSDUH WKH ULVN RI GRLQJ QRWKLQJ RQ 5DLQ\ DQG 1DPDNDQ ODNHV WR WKH ULVN RI DGRSWLQJ WKH
SURSRVHG 6& FXUYHV ZLWK WKH DQDO\VLV FRYHULQJ WKH HQWLUH GRZQVWUHDP ZDWHU V\VWHPï

& LVRODWHG PLWLJDWLRQ IRU 5DLQ\ 5LYHU DQG /DNH RI WKH :RRGV WR GHWHUPLQH WKH PD[LPXP
PLWLJDWLRQ SRVVLEOH IRU WKHVH WZR ZDWHU ERGLHVñ JLYHQ WKH HQYLURQPHQWDOñ VRFLRðHFRQRPLF DQG
HQJLQHHULQJ FRQVWUDLQWVï
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& GHWHUPLQDWLRQ DQG PLWLJDWLRQ RI LPSDFWV GRZQVWUHDP RI /DNH RI WKH :RRGV WR WKH :LQQLSHJ
5LYHU DQG /DF 6HXOï :KDW IORZ PDQDJHPHQW FKDQJHV ZLOO EH UHTXLUHG IRU WKHVH ZDWHU ERGLHVñ
GXH WR FKDQJHV XSVWUHDP IORZ SDWWHUQVï

& QHHG WR GHWHUPLQH LI DOO FRPSHWLQJ LQWHUHVWV DUH DSSURSULDWHO\ FRQVLGHUHG LQ WKH PRGHO õHïJï KDELWDW
IRU 3LSLQJ 3ORYHUñ HQGDQJHUHG VSHFLHVôï $ ZRUNVKRS PD\ EH UHTXLUHG WR IRUPXODWH FULWHULD IRU WKH
PRGHO UXQVï

& WKH 6WDWXV 5HSRUW KDV QRW DGGUHVVHG IORRG ULVNV DQG LFH MDP ULVNV RI WKH 5DLQ\ 5LYHUï

7KRPDV :ï %DOFRPñ 0LQQHVRWD 'HSDUWPHQW RI 1DWXUDO 5HVRXUFHVñ 6Wï 3DXOñ 01 õ)HEUXDU\ åñ ìäääô
& FRQFHUQHG WKDW 5DLQ\ 5LYHU IORZ XQGHU WKH H[LVWLQJ ,-& UXOH FXUYHV KDV UHGXFHG QDWXUDO PLQLPXP
IORZVñ DOWHUHG WKH WLPLQJ RI ORZ IORZ RFFXUUHQFH DQG LQFUHDVHG WKH IUHTXHQF\ RI ORZ IORZV WR WKH
GHWULPHQW RI WKH ULYHU ILVKHU\ñ HVSHFLDOO\ GXULQJ VSDZQLQJ SHULRGVñ E\ H[SRVLQJ VSDZQLQJ EHGV RU
SURYLGLQJ ZDWHU WKDW ZDV WRR VKDOORZï

& FRQFHUQHG RYHU UHGXFHG YDULDELOLW\ RI ULYHU IORZV DQG PDUNHG GLXUQDO ULYHU IOXFWXDWLRQVñ RU
SHDNLQJ RQ D GDLO\ EDVLV DQG RYHU ZHHNHQGVï 5HGXFHG YDULDELOLW\ DQG SHDNLQJ VWUDWHJLHV DUH ZHOO
GRFXPHQWHG LQ KDUPLQJ ILVK DQG DTXDWLF UHVRXUFHVï

& LW LV GHVLUDEOH IRU 5DLQ\ /DNH RXWIORZ WR EH PRUH VLPLODU WR WKH QDWXUDO SDWWHUQï 7KH H[LVWLQJ
UHJXODWHG IORZ KDV DOWHUHG WKH \HDUO\ K\GURJUDSK ZLWK VXPPHU IORZV OHVV WKDQ WKH QDWXUDO
FRQGLWLRQ DQG WKLV LV KDUPIXO WR ILVK DQG ZLOGOLIH LQ WKH 5DLQ\ 5LYHUï

& DOWHUQDWLYH 0ì SURGXFHV 5DLQ\ 5LYHU IORZ PRUH VLPLODU WR WKH QDWXUDO SDWWHUQ WKDQ HLWKHU WKH
H[LVWLQJ ,-& UXOH FXUYHV RU WKH 6& FXUYHVï 5DQNLQJV LQ RUGHU RI OHDVW WR PRVW GHYLDWLRQ IURP
QDWXUDO DUH 0ìñ 6&ñ &ì DQG ,-&ï

& FRQFHUQV RYHU QHJDWLYH LPSDFWV WR :DOOH\H DQG 1RUWKHUQ VSDZQ SHULRG LQ $SULO DQG 0D\ DQG
VWXUJHRQ VSDZQ LQ /DWH 0D\ DQG HDUO\ -XQH IURP GHFUHDVLQJ IORZV GXULQJ WKHVH SHULRGVï

& EDVHG XSRQ 0'15 DQDO\VLVñ UHFRPPHQG WKH IROORZLQJã
& VWDEOH RU ULVLQJ ZDWHU OHYHOV GXULQJ $SULO ìè WKURXJK -XQH ìè SHULRG WR SURWHFW VSDZQLQJ DQG
QXUVHU\ KDELWDWVï

& QR GLXUQDO SHDNLQJ SHUPLWWHGï
& GHYHORSPHQW DQG XVH RI PRUH DSSURSULDWH UDPSLQJ UDWHVï
& UXOH FXUYHV ZKLFK SURGXFH D PRUH QDWXUDO K\GURJUDSK IRU 5DLQ\ 5LYHU õ$OWHUQDWLYH 0ì RU 6&
SURSRVHG UXOH FXUYHVôï

& PLQLPXP IORZV WR SURWHFW ILVK KDELWDWñ VXFK DV D PLQLPXP RI ìíñííí FIV DW 0DQLWRX 5DSLGV
WKURXJK ODWH $SULO DQG HDUO\ 0D\ï

& H[LVWLQJ GLXUQDO IORZ UHTXLUHPHQWV DSSHDU XQQHFHVVDU\ QRZ WKDW WKH SDSHU PLOOV GXPS OHVV
SROOXWLRQ LQ WKH ULYHU õPRUH XQLIRUP IORZ GLVWULEXWLRQ ZRXOG EH SRVVLEOHôâ KRZHYHUñ GLVVROYHG
R[\JHQ PRQLWRULQJ GXULQJ GURXJKW FRQGLWLRQV PD\ ZDUUDQW HPHUJHQF\ GLXUQDO IORZ
UHTXLUHPHQWVï

& DQ LQYHVWLJDWLRQ RI FULWLFDO KDELWDWV ZLWKLQ WKH 5DLQ\ 5LYHU DQG DVVRFLDWHG IORZ LPSDFWVï
& QRWLFH WR WKH SXEOLF ZKHQHYHU IORZ ZLOO KDYH QHJDWLYH LPSDFWV VXFK DV LFH GDPDJHñ IORRGLQJ
DQG UHFUHDWLRQDO ERDWLQJï

& LPSDFWV RI UXOH FXUYH FKDQJHV RQ 5DLQ\ 5LYHU IORRG SRWHQWLDO VKRXOG UHFHLYH FRQVLGHUDWLRQï
&RQFHUQHG RYHU WKH VOLJKWO\ KLJKHU WKDQ H[SHFWHG SHDN HOHYDWLRQV RQ WKH ULYHU XVLQJ WKH 6& FXUYHVï
2WKHU DOWHUQDWLYHV VXFK DV 0ì GR QRW VHHP WR GLIIHU PXFK IURP WKH H[LVWLQJ ,-& FXUYHVï

%LOO 'DUE\ñ 2QWDULR 0LQLVWU\ RI 1DWXUDO 5HVRXUFHVñ )RUW )UDQFHVñ 21 õ)HEUXDU\ ëêñ ìäääô
& VWHDG\ RU LQFUHDVLQJ ULYHU OHYHOV LQ WKH VSULQJ IURP ODWH $SULO WKURXJK HDUO\ -XQH LV EHWWHU IRU ILVK
VSDZQLQJï 7KLV VXJJHVWV WKH 6& FXUYH KDV DQ DGYDQWDJH RYHU WKH ,-& DQG 0ì FXUYHV IRU ILVK
VSDZQLQJ LQ 5DLQ\ 5LYHUñ EDVHG XSRQ *UDSKV ì ÷ æ RI $GGHQGXP ìï

& FDQQRW FRPPHQW DW WKLV WLPH RQ WKH HIIHFWV RQ VSDZQLQJ RI ORZHU ULYHU OHYHOV DW )RUW )UDQFHV DQG
0DQLWRX 5DSLGV LQ ODWH $SULO DQG (DUO\ 0D\ DV VXJJHVWHG E\ *UDSK ì RI $GGHQGXP ìï 0XFK
GHSHQGV XSRQ DYDLODELOLW\ RI VXLWDEOH VXEVWUDWH DW WKHVH GHSWKV DQG D ILHOG LQYHVWLJDWLRQ ZRXOG EH
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UHTXLUHGï ,W PD\ QRW EH D SUREOHP LI VXLWDEOH VXEVWUDWH H[LVWVñ HVSHFLDOO\ LQ OLJKW RI VWHDG\ RU
LQFUHDVLQJ ULYHU OHYHOVï

& KLJKHU ULYHU OHYHOV DVVRFLDWHG ZLWK WKH 6& FXUYH IURP -XQH WKURXJK $XJXVW VKRXOG EH JRRG IRU
HIIOXHQW GLOXWLRQñ GLVVROYHG R[\JHQñ ILVK QXUVHU\ DQG JURZWK DQG IRU QDYLJDWLRQï :LQWHU OHYHOV PD\
EH VOLJKWO\ ORZHU WKDQ ZLWK WKH ,-& FXUYHñ EXW WKLV FRXOG QRW EH H[DPLQHG GXH WR ODFN RI GDWDï $Q\
LPSDFWV WR RYHUZLQWHULQJ ILVK IURP WKH 6& FXUYH VKRXOG EH RIIVHW E\ WKH LQFUHDVLQJ ULYHU OHYHOV
WKURXJK WKH VSDZQLQJ SHULRGï ,PSDFWV RI OHYHO FKDQJHV VKRXOG EH UHODWHG WR WKH QDWXUDO FRQGLWLRQï

& ULYHU OHYHOV DW WKH 7RZQ RI 5DLQ\ 5LYHU DUH DIIHFWHG E\ /DNH RI WKH :RRGV OHYHOVñ 5DLQ\ 5LYHU
IORZV DQG LFH MDPVï &RQVLGHUDWLRQ VKRXOG EH JLYHQ WR WKH WLPLQJ RI ZDWHU OHYHO LQFUHDVHV LQ WKH
ULYHU DQG WKH SRWHQWLDO IRU LQFUHDVLQJ IORRG ULVN IURP LFH MDPV õPRUH LPSRUWDQW LQ WKH FRQWH[W RI
IORRG ULVN WR WKH WRZQ WKDQ OHYHO GLIIHUHQFHV EHWZHHQ WKH 6& DQG ,-& FXUYHV DW RWKHU WLPHV RI WKH
\HDUï

& LQFUHDVLQJ ZDWHU OHYHOV RQ /DNH RI WKH :RRGV LQ -XQH PD\ QHJDWLYHO\ LPSDFW QHVWLQJ VXFFHVV RI
3LSLQJ 3ORYHUñ DQ HQGDQJHUHG VSHFLHVñ VLQFH WKH\ WHQG WR QHVW RQ VDQG EHDFKHV DW HOHYDWLRQV é
LQFKHV WR ê IHHW DERYH WKH ODNH OHYHOï

& WKH SUREOHP RI ULVLQJ ZDWHU OHYHOV RQ /DNH RI WKH :RRGV LQ -XQH H[LVWV ZLWK DOO IRXU FXUYHV EHLQJ
HYDOXDWHG õ,-&ñ 6&ñ &ì DQG 0ìôï 5HJXODU PRQLWRULQJ DQG PLWLJDWLRQ RI WKH IORRG ULVN WR WKH 7RZQ
RI 5DLQ\ 5LYHU WKURXJK PDQDJHPHQW RI /DNH RI WKH :RRGV OHYHOV LV UHTXLUHGñ DV ZHOO DV PLWLJDWLRQ
RI /DNH RI WKH :RRGV OHYHOV IRU WKH 3LSLQJ 3ORYHUï

& SUHIHU WKDW WKH PLQLPXP IORZ 2UGHU IRU GURXJKW RU ORZ IORZ FRQGLWLRQV QRW EH FKDQJHG DQG IRU
WKH %RDUG WR FRQWLQXH XVLQJ WKH LVVXDQFH RI 6XSSOHPHQWDU\ 2UGHUVñ ZKHQ QHHGHGï )HHO WKH SUHVHQW
SURFHVV KDV IHDWXUHG HIIHFWLYH FRPPXQLFDWLRQ EHWZHHQ WKH %RDUG DQG 2015 DQG DOORZV IRU
GLVFXVVLRQ DQG DGMXVWPHQW IRU XQIRUHVHHQ IDFWRUVï

& DJUHH LPSURYHG ZDWHU TXDOLW\ RQ 5DLQ\ 5LYHU KDV OHVVHQHG WKH QHHG IRU GLXUQDO IOXFWXDWLRQV LQ
5DLQ\ /DNH RXWIORZï 3XOVLQJ RU SHDNLQJ VWUDWHJLHV RQ WKH ULYHU IRU PDQDJLQJ K\GURSRZHU
SURGXFWLRQ KDYH D QHJDWLYH HIIHFW RQ WKH GRZQVWUHDP ILVKHULHVñ HVSHFLDOO\ GXULQJ WKH VSDZQï
5HFRPPHQG UHPRYLQJ WKH GLXUQDO IORZ UHTXLUHPHQWV JUDGXDOO\ ZLWK PRQLWRULQJ RI GLVVROYHG
R[\JHQ OHYHOVï

& GLVVROYHG R[\JHQ LQ 5DLQ\ 5LYHU VKRXOG EH PRQLWRUHG LQ FDVH RI UHGXFWLRQV WR RXWIORZV IURP
5DLQ\ /DNHï

& VWURQJO\ HQFRXUDJH WKH %RDUG WR H[DPLQH WKH SRVVLELOLWLHV IRU PLWLJDWLRQ RI GRZQVWUHDP HIIHFWV
EHIRUH PDNLQJ D UHFRPPHQGDWLRQ WR WKH ,-&ï

&KLHI -LP /HRQDUG ,,ñ 5DLQ\ 5LYHU )LUVW 1DWLRQVñ (PRñ 21 õ0DUFK äñ ìäääô
& K\GURORJLF PRGHOOLQJ RI WKH 5DLQ\ 5LYHU WR VKRZ ZDWHU OHYHO HIIHFWV RI WKH SURSRVHG 5DLQ\ð
1DPDNDQ UXOH FXUYH FKDQJHV ZDV FRPSOHWHG YHU\ ODWH LQ WKH VWXG\ EXW WKH LPSDFW RI WKH ZDWHU
OHYHO FKDQJHV KDV QHYHU EHHQ VWXGLHGï

& LI WKH SUHVHQW UXOH FXUYHV DUH DOWHUHGñ FHUWDLQ TXHVWLRQV UHPDLQ WR EH DQVZHUHGã
& KRZ ZLOO ILVK KDELWDW EH DOWHUHG"
& KRZ ZLOO EHQWKLF SURGXFWLYLW\ ZLOO EH ORVW"
& KRZ ZLOO ZDWHU YHORFLWLHV EH FKDQJHG DQG KRZ ZLOO WKLV DIIHFW VSDZQLQJ DFWLYLW\ RI LPSRUWDQW
JDPH VSHFLHV VXFK DV :DOOH\H DQG /DNH 6WXUJHRQ"

& ZLOO WKH ORVV RI ILVK KDELWDW LQFUHDVH SUHGDWRUîSUH\ LQWHUDFWLRQVâ WKHUHE\ PDNLQJ LW KDUGHU IRU
\RXQJ RI \HDU ILVK WR VXUYLYH"

& KRZ ZLOO WKH SUHYLRXV é SRLQWV DIIHFW UHFUXLWPHQW RI ILVK LQ 5DLQ\ 5LYHU"
& KRZ ZLOO WKH UHGXFWLRQ LQ WKH GLOXWLRQ RI HIIOXHQW IURP WKH SXOS DQG SDSHU PLOOV DIIHFW WKH
FRQFHQWUDWLRQ RI FRQWDPLQDQWV LQ WKH ILVK DQG ZDWHU RI 5DLQ\ 5LYHU"

& ZLOO WKHUH EH KLJKHU IORRG DQG LFH MDP ULVNV"
& ZLOO WKHUH EH PRUH VKRUHOLQH HURVLRQ"

& FKDQJLQJ WKH UXOH FXUYHV P\ UHVXOW LQ KDUPIXO HIIHFWV RQ WKH ULYHU ILVKHU\ DQG PD\ DIIHFW HURVLRQñ
IORRGLQJñ LFH MDPVñ ZDWHU TXDOLW\ñ ILVK FRQWDPLQDWLRQ DQGñ FRQVHTXHQWO\ñ VRFLDOñ HFRQRPLF DQG
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UHFUHDWLRQDO IDFWRUVï )HHO WKDW WKH UXOH FXUYHV FDQ QRW EH FKDQJHG XQWLO WKH LPSDFWV RI WKHVH
FKDQJHV RQ 5DLQ\ 5LYHU DUH VWXGLHGï

5HHYH /OR\G -ï +RGJHVñ 7RZQVKLS RI 'DZVRQñ 5DLQ\ 5LYHUñ 21 õ0DUFK ìíñ ìäääô
& VDPH FRPPHQWV DV &KLHI /HRQDUG OHWWHU RI 0DUFK äñ ìäääï

5REHUW 6XWKHUODQGñ /DNH RI WKH :RRGV &RXQW\ñ %DXGHWWHñ 01 õ0DUFK ìíñ ìäääô
& VDPH FRPPHQWV DV &KLHI /HRQDUG OHWWHU RI 0DUFK äñ ìäääï

$QQD +ï0ï %RLO\ñ 7KH &RUSRUDWLRQ RI WKH 7RZQVKLS RI 0RUOH\ñ 6WUDWWHQñ 21 õ0DUFK ììñ ìäääô
& VDPH FRPPHQWV DV &KLHI /HRQDUG OHWWHU RI 0DUFK äñ ìäääï

/DXULH $ï :LWKHUVSRRQñ 7RZQVKLS RI /D 9DOOHHñ 'HYOLQñ 21 õ0DUFK ìëñ ìäääô
& VDPH FRPPHQWV DV &KLHI /HRQDUG OHWWHU RI 0DUFK äñ ìäääï

'DYH *LEVRQñ 'HSDUWPHQW RI )LVKHULHV DQG 2FHDQVñ %XUOLQJWRQñ 21 õ0DUFK ëëñ ìäääô
& FLWHG FRPSOLDQFH ZLWK 6HFWLRQV êè DQG ëëõêô RI WKH )LVKHULHV $FW LQ &DQDGD LQ WKDW FKDQJHV LQ
ZDWHU OHYHO UDWLQJV PXVW QRW UHVXOW LQ KDUPIXO GLVUXSWLRQ RU GHVWUXFWLRQ RI ILVK KDELWDW DQG PXVW
SURYLGH DW DOO WLPHV VXFK D TXDQWLW\ RI ZDWHU WKDW ZLOOñ LQ WKH RSLQLRQ RI WKH 0LQLVWHUñ EH VXIILFLHQW
IRU WKH VDIHW\ RI ILVK DQG ILVK VSDZQLQJï

& RI WKH LQIRUPDWLRQ UHFHLYHGñ WKHUH LV OLWWOH WKDW OLQNV ZDWHU OHYHOV ZLWK 5DLQ\ DQG 1DPDNDQ ODNH
UHVHUYRLU EDVLQ SURILOHVñ ODFXVWULQH ZHWODQGV DQG ILVK DFFHVV WR WULEXWDU\ VWUHDP RU VSDZQLQJ
JURXQGVï 7KLV LQIRUPDWLRQ VKRXOG EH SURYLGHG IRU UHYLHZñ SULRU WR DQ\ GHFLVLRQ WR DOWHU WKH FXUYHVñ
DQG VKRXOG ORRN ERWK XSVWUHDP DQG GRZQVWUHDP RI WKH )RUW )UDQFHV GDP DQG DW WLPHV RI WKH \HDU
VHQVLWLYH WR ILVKï

& VKDUH WKH FRQFHUQV RI WKH 5DLQ\ 5LYHU )LUVW 1DWLRQV DQG 7RZQVKLS RI &KDSSOH WKDW UHGXFHG IORZV
DW FHUWDLQ WLPHV RI WKH \HDU ZLWK VRPH RI WKH DOWHUQDWLYHV SURSRVHG PD\ DOWHU RU KDUP ILVK KDELWDWï
7KH LVVXH RI PLQLPXP GRZQVWUHDP IORZV DQG ZDWHU OHYHOV DW WLPHV RI WKH \HDU VHQVLWLYH WR ILVK
GRHV QRW VHHP WR EH DGHTXDWHO\ DGGUHVVHGï

7HUHVD -DNVDñ .RRFKLFKLQJ &RXQW\ %RDUG RI &RPPLVVLRQHUVñ ,QWHUQDWLRQDO )DOOVñ 01 õ0DUFK ëéñ
ìäääô
& UHVROXWLRQ IRUZDUGLQJ DQG VXSSRUWLQJ FRPPHQWVñ LQIRUPDWLRQ IURP -HQQLIHU 0HUFHUñ 5DLQ\ 5LYHU
:DWHUVKHG 3URJUDP &RRUGLQDWRU DQG 3DXO 5DGRPVNLñ 6WHHULQJ &RPPLWWHH &Rð&KDLUñ UHJDUGLQJ
LPSDFWV WR 5DLQ\ 5LYHU IURP DQ\ FKDQJHV WR WKH 5DLQ\ DQG 1DPDNDQ UXOH FXUYHVï

& VXSSRUW WKH SURSRVHG 6WHHULQJ &RPPLWWHH FKDQJHV WR WKH UXOH FXUYHV IRU 5DLQ\ DQG 1DPDNDQ
/DNHV DQG HQGRUVH WKH VWXG\ DQG SXEOLF FRQVXOWDWLRQ SURFHVV IROORZHG E\ WKH 6WHHULQJ &RPPLWWHHï

& GRZQVWUHDP LPSDFWV RQ 5DLQ\ 5LYHU IURP FKDQJHV LQ ODNH RXWIORZ DUH EHFRPLQJ EHWWHU
XQGHUVWRRGñ SDUWLFXODUO\ IRU WKH ULYHU ILVKHU\ DQG WKH WLPLQJ DQG PDJQLWXGH RI IORZV DQG WKHLU
LPSDFWV WR ILVK VSDZQLQJ VXFFHVV DQG KDELWDW RI LPSRUWDQW VSRUW ILVK VSHFLHV OLNH :DOOH\H DQG
/DNH 6WXUJHRQï

& FRQFHUQHG WKDW 5DLQ\ 5LYHU IORZ XQGHU WKH H[LVWLQJ ,-& UXOH FXUYHV KDV UHGXFHG QDWXUDO PLQLPXP
IORZVñ DOWHUHG WKH WLPLQJ RI ORZ IORZ RFFXUUHQFH DQG LQFUHDVHG WKH IUHTXHQF\ RI ORZ IORZV WR WKH
GHWULPHQW RI WKH ULYHU ILVKHU\ñ HVSHFLDOO\ GXULQJ VSDZQLQJ SHULRGV E\ H[SRVLQJ VSDZQLQJ EHGV RU
SURYLGLQJ ZDWHU WKDW ZDV WRR VKDOORZï

& 5DLQ\ 5LYHU :DWHUVKHG 3URJUDP DQG 6WHHULQJ &RPPLWWHH IHHO FHUWDLQ TXHVWLRQV UHPDLQ
XQDQVZHUHGã
& +RZ ZLOO ILVK KDELWDW EH DOWHUHG"
& +RZ ZLOO EHQWKLF SURGXFWLYLW\ FKDQJH"
& +RZ ZLOO ZDWHU YHORFLWLHV EH FKDQJHG DQG KRZ ZLOO WKLV DIIHFW VSDZQLQJ DFWLYLW\ RI LPSRUWDQW
JDPH VSHFLHV VXFK DV :DOOH\H DQG /DNH 6WXUJHRQ"
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& +RZ ZLOO FKDQJHV DIIHFW UHFUXLWPHQW RI ILVK LQ 5DLQ\ 5LYHU"
& +RZ ZLOO ZLQWHU UHGXFWLRQV LQ IORZV DIIHFW WKH FRQFHQWUDWLRQ RI SXOS DQG SDSHU E\ðSURGXFW
FRQWDPLQDQWV LQ WKH ILVK DQG ZDWHU RI 5DLQ\ 5LYHU"

& :LOO WKHUH EH PRUH VKRUHOLQH HURVLRQ"
& +RZ VLPLODU DUH WKH 5DLQ\ /DNH GLVFKDUJHV ZLWK WKH SURSRVHG UXOH FXUYHV WR VLPXODWHG QDWXUDO
5DLQ\ 5LYHU IORZV"

& UHFRPPHQG H[WHQVLYH PRQLWRULQJ DQG UHVHDUFK XSRQ LPSOHPHQWDWLRQ RI WKH SURSRVHG UXOH FXUYHV
WR YHULI\ LI PRGLILFDWLRQV DUH UHGXFLQJ QHJDWLYH LPSDFWV RQ LQWHUHVWV DQG XVHUV ZLWKRXW FRQIOLFWLQJ
ZLWK RWKHU XVHV RU UHVRXUFHVï

& ZRXOG OLNH WR VHH 5DLQ\ /DNH GLVFKDUJHV WKDW PLPLF WKH QDWXUDO IORZ WR EHQHILW ILVK DQG ZLOGOLIHñ
QDYLJDWLRQñ UHFUHDWLRQ DQG WRXULVPï

.HLWK 3DWWHUVRQñ :DWHU 0DQDJHU IRU WKH 7RZQ RI (PRñ 21 õSHUVRQDO FRPPXQLFDWLRQ ZLWK 'HQLV $ï
'DYLV ð 0DUFK ëèñ ìäääô
& VXPPDU\ RI GLVFXVVLRQ DV IROORZVã

& PDLQ FRQFHUQ LV PLQLPXP IORZV LQ WKH 5DLQ\ 5LYHU DQG WKH GLIILFXOWLHV WKH\ FUHDWH LQ PHHWLQJ
WKH WRZQ©V ZDWHU VXSSO\ QHHGVï 7KH WRZQ ZLVKHV WR FRQWLQXH WR EH DEOH WR XVH WKH ULYHU IRU LWV
VXSSO\ï

& LPSURYHPHQWV WR WKH WRZQ©V GHOLYHU\ V\VWHPñ LQFOXGLQJ LQVWDOODWLRQ RI H[WUD ORZ OHYHO LQWDNH
DQG ODUJHU SXPS ZHUH PDGH GXULQJ WKH ORZ IORZ FRQGLWLRQV RI ìääåï

& ORZ IORZV DQG DVVRFLDWHG YDULDEOH ZDWHU FKHPLVWU\ PDGH ZDWHU WUHDWPHQW PRUH GLIILFXOWñ
UHTXLULQJ PRUH IUHTXHQW FKDQJHV WR WKH WUHDWPHQW SURFHVV WR GHOLYHU KLJK TXDOLW\ ZDWHUï

5RQ 6KLPL]Xñ ,QWHUQDWLRQDO 5DLQ\ 5LYHU :DWHU 3ROOXWLRQ %RDUG õ$SULO çñ ìäääô
& UHPHGLDO ZDWHU TXDOLW\ PHDVXUHV FDUULHG RXW VLQFH WKH ìäæíöV KDYH SOD\HG DQ LPSRUWDQW UROH LQ
LPSURYLQJ KDELWDW FRQGLWLRQVñ DOORZLQJ D UHWXUQ RI WKH ILVKHU\ WR D ULYHU RQFH GHYDVWDWHG E\
SROOXWLRQï ,W LV LPSRUWDQW WR PD[LPL]H WKH ILVKHU\ DQG DOO LWV VSLQðRII EHQHILWV E\ VHOHFWLQJ D IORZ
UHJLPH WKDW ZLOO DOORZ IRU PD[LPXP VSDZQLQJ DQG KDWFKLQJ VXFFHVVï

& GLVVROYHG R[\JHQ OHYHOV LQ WKH 5DLQ\ 5LYHU ZHUH QRW D SUREOHP GXULQJ WKH ORZ IORZV RI ìääåñ EXW
WKH HIIHFW RI GHFUHDVHG PLOO HIIOXHQW GXH WR VKXWGRZQ RI WKH &DQDGLDQ PLOO GXULQJ D ODERXU GLVSXWH
DW WKH WLPH LV GLIILFXOW WR DVVHVVï

& XQGHU QRUPDO RSHUDWLRQVñ WKH FKRLFH RI UXOH FXUYHV ZLOO QRW OLNHO\ PDNH D VLJQLILFDQW GLIIHUHQFH
LQ ZDWHU TXDOLW\ FRQGLWLRQVï :DWHU TXDOLW\ LV PRUH OLNHO\ WR EHFRPH DQ LVVXH ZKHQ RSHUDWLQJ DW
WKH ORZ HQG RI WKH UXOH FXUYH EDQGV RU XQGHU H[WUHPHO\ ORZ IORZ FRQGLWLRQVñ VXFK DV WKRVH
H[SHULHQFHG ZKHQ XQGHU D 6XSSOHPHQWDU\ 2UGHUï

& WKHUH LV QR QHHG WR FRQWLQXH D GLXUQDO GLVFKDUJH UHJLPHâ WKH OHVV IOXFWXDWLRQ WKHUH LV GXULQJ
VSDZQLQJ SHULRGVñ WKH OHVV FKDQFH WKHUH LV IRU DQ\ GLVUXSWLRQ DQG H[SRVXUH RI VSDZQLQJ EHGVï

éïìïê %RDUG 5HVSRQVH

$ SUHYDOHQW WKHPH WKURXJKRXW WKH FRPPHQWV RQ 5DLQ\ 5LYHU LPSDFWV LV WKDW PRUH VWXGLHV DQG
HYDOXDWLRQ DUH UHTXLUHGï 7KH %RDUG FHUWDLQO\ DJUHHV WKDW VRPH DGGLWLRQDO ZRUN FRXOG EH GHVLUDEOHï
5HVRXUFH PDQDJHPHQW DJHQFLHVñ VXFK DV WKH 2015 DQG 0'15ñ DUH HQFRXUDJHG WR FRQGXFW VXFK
VWXGLHV DV WKHLU EXGJHWV SHUPLWï +RZHYHUñ WKH %RDUG LWVHOI KDV QHLWKHU WKH PDQGDWH QRU WKH EXGJHW
WR FRQGXFW VWXGLHV RQ GRZQVWUHDP LPSDFWVï $V GHILQHG LQ WKH 3ODQ RI 6WXG\ñ WKH %RDUG ZDV
GHSHQGHQW RQ RWKHUV ZLWK WKH DSSURSULDWH PDQGDWH DQG H[SHUWLVH WR SURYLGH WKH QHFHVVDU\ LQIRUPDWLRQ
IRU WKH GRZQVWUHDP DUHDVï )XUWKHUñ WKH %RDUG EHOLHYHV WKDW WKHUH LV FXUUHQWO\ VXIILFLHQW LQIRUPDWLRQ
WR VXSSRUW UHFRPPHQGDWLRQV WKDW ZRXOG UHVXOW LQ UHODWLYHO\ PLQRU FKDQJHV WR WKH 5DLQ\ 5LYHU IORZ
UHJLPHï ,W LV RQO\ LI PDMRU LPSDFWV RQ WKH ULYHU IORZV DQG OHYHOV ZHUH EHLQJ DQWLFLSDWHG WKDW WKH
%RDUG PLJKW DJUHH WKDW PRUH LQIRUPDWLRQ LV QHHGHG EHIRUH PDNLQJ DQ\ FKDQJH HYHQ RQ D WULDO EDVLVï
1HYHUWKHOHVVñ WKH %RDUG VWURQJO\ EHOLHYHV WKDW LPSDFW VWXGLHV DQG PRQLWRULQJ SURJUDPV VKRXOG EH
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RQðJRLQJ GXULQJ D WULDO SHULRG ZLWK DQ\ QHZ UXOH FXUYHVï 7KH SURYLQFLDO DQG VWDWH QDWXUDO UHVRXUFH
DJHQFLHV VKRXOG WDNH WKH OHDG LQ WKHVH VWXGLHVñ ZKLFK KRSHIXOO\ FDQ EH LQWHJUDWHG LQWR WKHLU RQðJRLQJ
UHVRXUFH PDQDJHPHQW SURJUDPVï

7KH %RDUG DJUHHV WKDW SURWHFWLRQ RI WKH 7RZQVKLS RI (PR ZDWHU VXSSO\ PXVW FRQWLQXH WR EH JLYHQ
KLJK SULRULW\ GXULQJ ORZ IORZ SHULRGVï 7KH LQVWDOODWLRQ E\ WKH 7RZQVKLS RI D ORZHU OHYHO LQWDNH LQ
ODWH ìääå LV FHUWDLQO\ D KHOS LQ WKLV UHJDUGñ LQ WKDW WKLV FRQVWUDLQW WR ORZ IORZV LV QR ORQJHU TXLWH DV
UHVWULFWLYH DV LW KDV EHHQï 1HYHUWKHOHVVñ WKH VDPH FRQVXOWDWLYH SURFHVV DV KDV EHHQ IROORZHG LQ WKH
SDVW VKRXOG FRQWLQXH ZKHQHYHU FRQWHPSODWLQJ UHGXFLQJ 5DLQ\ /DNH RXWIORZV EHORZ WKH VWDQGDUG
PLQLPXP RXWIORZ GHILQHG DW WKH ORZHU UXOH FXUYHï ,Q WKH VDPH ZD\ñ GRZQVWUHDP ILVKHULHV DQG ZDWHU
TXDOLW\ FRQFHUQVñ DQG DQ\ RWKHU LVVXHV WKDW PD\ GHYHORS LQ WKH IXWXUHñ PXVW EH IXOO\ WDNHQ LQWR
DFFRXQW ZKHQHYHU UHGXFWLRQV LQ 5DLQ\ /DNH RXWIORZ EHORZ WKH VWDQGDUG PLQLPXP DUH FRQVLGHUHGï
$V DGGUHVVHG LQ 6HFWLRQ êïéïëñ WKH %RDUG EHOLHYHV WKDW GHILQLQJ D VHFRQG PLQLPXP RXWIORZñ DQG
SUHGHILQLQJ WKH ODNH OHYHO DW ZKLFK WKDW UHGXFHG RXWIORZ ZRXOG EH FRQVLGHUHGñ ZLOO EHQHILW DOO XVHUV
E\ SURYLGLQJ DGYDQFH NQRZOHGJH RI RSHUDWLQJ SURFHGXUHVï 6LJQLILFDQW H[SHULHQFH KDV EHHQ JDLQHG
RYHU WKH SDVW WKUHH GHFDGHV LQ GHDOLQJ ZLWK GURXJKW FRQGLWLRQVï 6XSSOHPHQWDU\ 2UGHUV ZLOO VWLOO
SURYLGH D YDOXDEOH PHFKDQLVP IRU GHDOLQJ ZLWK VSHFLDO RU PRUH H[WUHPH FLUFXPVWDQFHVï

7KH SURSRVDO WR VHW D PLQLPXP IORZ IRU ODWH $SULO ð HDUO\ 0D\ RI ëåí P îV õìíñííí FIVô IRU WKH 5DLQ\ê

5LYHU DW 0DQLWRX 5DSLGV ZRXOG KDYH GUDPDWLF LPSOLFDWLRQV IRU WKH UHJXODWLRQ RI 5DLQ\ /DNH GXULQJ
ORZ LQIORZ \HDUVï +LVWRULFDOO\ñ 0DQLWRX 5DSLGV IORZV KDYH EHHQ ZHOO LQ H[FHVV RI WKLV IORZ LQ PRVW
\HDUV õGXULQJ ODWH $SULO ð HDUO\ 0D\ôï 0RGHOOLQJ UHVXOWV LQGLFDWH WKDW IORZV DW 0DQLWRX 5DSLGV GRZQ
WR ORZHU TXDUWLOH ZLOO EH LQ H[FHVV RI ëåí P îV IRU DOO UXOH FXUYH RSWLRQV H[FHSW 6& õëéè P îVôïê ê

+RZHYHUñ DW ORZHU GHFLOH WKH 0DQLWRX 5DSLGV IORZV KDYH EHHQ DERXW ëíí P îV KLVWRULFDOO\ DQGê

PRGHOOHG UHVXOWV UDQJH IURP ìäè P îV IRU WKH ,-& UXOH FXUYHV GRZQ WR ìçç P îV IRU WKH 6& FXUYHVïê ê

8QGHU VXFK ORZHU GHFLOH LQIORZ FRQGLWLRQVñ WKHUH LV EDUHO\ VXIILFLHQW LQIORZ WR 5DLQ\ /DNH WR
PDLQWDLQ D FRQVWDQW ODNH OHYHO DW WKH FXUUHQW ,-& PLQLPXP RXWIORZï 7KLV LQIORZ LV ZHOO VKRUW RI WKDW
QHHGHG WR KDYH WKH ODNH OHYHO ULVH ZLWKLQ WKH UXOH FXUYHVï ,I 5DLQ\ /DNH RXWIORZ ZDV LQFUHDVHG
VXIILFLHQWO\ WR PDLQWDLQ ëåí P îV DW 0DQLWRX 5DSLGVñ WKH ODNH OHYHO ZRXOG GHFOLQH TXLWH TXLFNO\ïê

7KH GHVLUH E\ VHYHUDO SDUWLHV WR KDYH 5DLQ\ 5LYHU IORZV PRUH VLPLODU WR WKH ¦QDWXUDO SDWWHUQ§ LV
DFNQRZOHGJHGï +RZHYHUñ WKH FRPPHQW WKDW WKH FXUUHQW SDWWHUQ RI UHJXODWLRQ RQ WKH ULYHU KDV DFWXDOO\
EHHQ KDUPIXO ZRXOG VHHP WR EH GLVSXWDEOHñ HVSHFLDOO\ JLYHQ WKH VWDWHPHQWV DW WKH VDPH WLPH WKDW
LQVXIILFLHQW GDWD H[LVWVï ,W LV FOHDU WKDW QRQH RI WKH UXOH FXUYH RSWLRQV ZLOO JLYH D FRPSOHWHO\ QDWXUDO
SDWWHUQï )XUWKHUñ LW LV FOHDU IURP WKH PRGHOOLQJ ZRUN WKDW ZKLOH QRQH RI WKH RSWLRQV JLYHV WKH
YDULDELOLW\ LQ VSULQJ IORZV W\SLFDO RI QDWXUHñ WKH ,-& FXUYHV EHWWHU UHSUHVHQW WKH DYHUDJH VSULQJ WLPLQJ
WKDQ GR WKH SURSRVHG FXUYHVï 6LPLODUO\ñ WKH PRGHOOLQJ VKRZV WKDW WKH PLQLPXP ULYHU IORZV XQGHU
UHJXODWLRQ DUH KLJKHU WKDQ WKH PLQLPXP ZRXOG KDYH EHHQ LQ D VWDWH RI QDWXUHñ QRW ORZHU DV
FRPPHQWHGï

5HJDUGLQJ WKH ODFN RI LQYHVWLJDWLRQ RI IORRG ULVN DQG LFH MDP ULVN RQ WKH 5DLQ\ 5LYHUñ 7DEOHV æ DQG
ìí LQ WKH $SSHQGL[ VKHG VRPH OLJKW RQ WKH IRUPHUï :KLOH WKH WLPLQJ RI SHDN GLVFKDUJH IURP 5DLQ\
/DNH PD\ ZHOO FKDQJH XQGHU WKH YDULRXV UXOH FXUYH RSWLRQVñ WKH SHDN GLVFKDUJH LWVHOIñ DQG WKXV WKH
ULYHU OHYHOVñ GR QRW FKDQJH VLJQLILFDQWO\ï 7KH ELJJHVW FKDQJH FRPHV LQ WKH ORZHU UHDFK RI WKH ULYHU
WKDW LV DIIHFWHG QRW RQO\ E\ WKH ULYHU GLVFKDUJH EXW DOVR E\ WKH OHYHO RI /DNH RI WKH :RRGVï 7DEOH ìí
SURYLGHV D JRRG LQGLFDWLRQ RI WKH GLIIHUHQFH LQ OHYHO RI WKH ULYHU DW WKH 7RZQ RI 5DLQ\ 5LYHU IRU WKH
YDULRXV UXOH FXUYH RSWLRQVñ DQG WKH PRGHOOLQJ UHVXOWV SURYLGHG E\ WKH /DNH RI WKH :RRGV &RQWURO
%RDUG DUH DOVR XVHIXOñ DV DGGUHVVHG LQ WKH QH[W VHFWLRQ RI WKLV UHSRUWï $V WR LFH MDPVñ DQ\
LQYHVWLJDWLRQ LV YHU\ FRPSOH[ GXH WR WKH ZLGH YDULHW\ RI FRPSRXQGLQJ IDFWRUV DQG WKH W\SLFDOO\ VSDUVH
GDWD DYDLODEOH IRU DQDO\VLVï :KLOH QR VXFK VWXG\ KDV EHHQ XQGHUWDNHQ KHUHñ WKH SDUWLFXODU
FRPELQDWLRQ RI IDFWRUV QHHGHG IRU DQ LFH MDP DUH QRW EHOLHYHG WR EH DQ\ PRUH OLNHO\ ZLWK DQ\ RQH RI
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WKH UXOH FXUYH RSWLRQV WKDQ ZLWK WKH RWKHUVï ,W PXVW EH UHPHPEHUHG WKDW LFH MDPVñ VXFK DV RFFXUUHG
RQ WKH 5DLQ\ 5LYHU LQ WKH VSULQJ RI ìääæñ DUH TXLWH UDUHï 6SHFLDO FRQGLWLRQV VXFK DV WKHVH ZLOO
FRQWLQXH WR EH GHDOW ZLWK E\ WKH %RDUG DQG WKH ,-& RQ D FDVH E\ FDVH EDVLVï

7KH SRWHQWLDO IRU PLWLJDWLRQ RI KLJKHU IORRG OHYHOV DW WKH 7RZQ RI 5DLQ\ 5LYHUñ DQG RI KLJKHU OHYHOV
DIIHFWLQJ SLSLQJ SORYHU QHVWV RQ /DNH RI WKH :RRGVñ E\ YDU\LQJ WKH UHJXODWLRQ SROLF\ IRU /DNH RI WKH
:RRGV LV DFNQRZOHGJHGï ,Q IDFWñ WKH PLWLJDWLRQ RI GRZQVWUHDP LPSDFWV FDXVHG E\ UXOH FXUYH FKDQJH
ZDV WKH PDMRU IRFXV RI WKH UHYLHZ FRQGXFWHG E\ WKH /DNH RI WKH :RRGV &RQWURO %RDUGñ DV DGGUHVVHG
LQ 6HFWLRQ éïëï 8QIRUWXQDWHO\ñ WKH ZRUN RI WKH /:&% VKRZHG WKDW WKHVH GRZQVWUHDP LPSDFWV FRXOG
QRW EH PLWLJDWHG RYHUDOO EXW RQO\ PRYHG DURXQGï 7KH DWWHPSWHG PLWLJDWLRQ RI DGYHUVH LPSDFWV RQ
/DNH RI WKH :RRGV UHVXOWHG LQ PRUH QHJDWLYH LPSDFWV RQ WKH :LQQLSHJ 5LYHUï

7KH %RDUG EHOLHYHV WKDW WKH GDP RSHUDWRUV VKRXOG KDYH RSHUDWLQJ IOH[LELOLW\ ZKHQ ODNH OHYHOV DUH
ZLWKLQ WKH GHILQHG UXOH FXUYHVï 7KLV FRXOG LQFOXGH SRZHU SODQW SHDNLQJ RSHUDWLRQV ZKHQ
K\GUDXOLFîK\GURORJLF FRQGLWLRQV SHUPLWï +RZHYHUñ WKH %RDUG FHUWDLQO\ UHFRJQL]HV WKH DGGLWLRQDO
VWUHVV WKDW GDLO\ RU ZHHNO\ SHDNLQJ PD\ SXW RQ VSDZQLQJ ILVKï 7KH %RDUG VWURQJO\ XUJHV FRRSHUDWLRQ
EHWZHHQ WKH GDP RSHUDWRUV DQG SURYLQFLDO UHVRXUFH DJHQFLHV WR ZRUN WRJHWKHU WR HVWDEOLVK IORZ
FULWHULD EHQHILFLDO WR ERWK SDUWLHV RQ D WLPHðRIð\HDU EDVLVï 7KLV W\SH RI FRRSHUDWLRQ KDV EHHQ VKRZQ
WR ZRUN YHU\ ZHOO LQ RWKHU MXULVGLFWLRQV DQG DUHDVï

)LQDOO\ñ UHJDUGLQJ WKH LVVXLQJ RI SXEOLF QRWLFHV RU DGYLVRULHVñ WKH %RDUG QRWHV WKDW LQ UHFHQW \HDUV WKH
&RPSDQLHVñ DV GDP RSHUDWRUVñ KDYH HQGHDYRXUHG WR SURYLGH WLPHO\ SXEOLF QRWLFH RI RXWIORZ FKDQJHV
WKDW PD\ KDYH DGYHUVH LPSDFWV GRZQVWUHDPï 7KH %RDUG VWURQJO\ XUJHV WKLV SUDFWLFH WR FRQWLQXHñ DQG
WR EH PRGLILHG RU H[SDQGHG DV WKH QHHG DULVHVï

éïë /DNH RI WKH :RRGV î :LQQLSHJ 5LYHU

7KH /DNH RI WKH :RRGV &RQWURO %RDUG FRPPHQFHG LWV VWXG\ RI LPSDFWV RQ /DNH RI WKH :RRGV DQG
WKH :LQQLSHJ 5LYHU RQFH WKH PRGHOOHG RXWIORZ UHFRUGV IURP 5DLQ\ /DNH ZHUH DYDLODEOH IURP WKH
,5/%& IRU WKH IRXU UXOH FXUYH VHWV XQGHU HYDOXDWLRQï 7KH %RDUG SURYLGHG D SUHOLPLQDU\ UHVSRQVH WR
WKH ,5/%&©V 6WDWXV 5HSRUW E\ OHWWHU GDWHG 0D\ ìèñ ìääåï 7KLV OHWWHU DOVR RXWOLQHG WKH SURFHVV WKH
/:&% LQWHQGHG WR IROORZ LQ FRPSOHWLQJ LWV ZRUN DQG VHHNLQJ SXEOLF LQSXWï ([FHUSWV IURP WKH OHWWHU
IROORZã

ïïïï7KH LPSDFW RQ /DNH RI WKH :RRGV RI D FKDQJH LQ UXOH FXUYHV RQ 5DLQ\ DQG 1DPDNDQ ODNHV LV
DQ DOWHUHG SDWWHUQ RI LQIORZñ LQ ERWK WLPLQJ DQG PDJQLWXGHï $W LVVXH LV ZKHWKHU RU QRW WKLV %RDUG FDQ
PHHWñ DQG ZLWK ZKDW GLIILFXOW\ DQG IUHTXHQF\ñ LWV UHJXODWLRQ REMHFWLYHV RQ /DNH RI WKH :RRGV ZLWK
VXFK DQ DOWHUHG SDWWHUQ RI LQIORZï )XUWKHUñ LQ WKDW ZDWHU LV HLWKHU GUDZQ IURP RU VWRUHG LQ ERWK /DNH
RI WKH :RRGV DQG /DF 6HXO LQ RUGHU WR DGGUHVV GRZQVWUHDP ULYHU OHYHO DQG IORZ WDUJHWVñ FKDQJHV
LQ UHJXODWLRQ QHHGHG WR PDQDJH DQ DOWHUHG LQIORZ UHJLPH WR /DNH RI WKH :RRGV PD\ UHTXLUH D UHð
EDODQFLQJ RI WKH V\VWHP RYHUDOOñ WKXV LPSDFWLQJ RQ WKHVH RWKHU ZDWHU ERGLHV DV ZHOOï

7KH %RDUG KDV LQLWLDWHG LWV PRGHOOLQJ ZRUN WR GHWHUPLQH WKH LPSDFW RQ /DNH RI WKH :RRGVï 7KH
SUHOLPLQDU\ UHVXOWV WR GDWH LQGLFDWH D SURJUHVVLYH LPSDFW IURP WKH UXOH FXUYH DOWHUQDWLYHV GHILQHG
LQ WKH 6WDWXV 5HSRUWï :LWK WKH ,-& FXUYHV DV WKH EDVH FDVHñ WKH LPSDFW RQ /DNH RI WKH :RRGV
LQFUHDVHV DV WKH FXUYHV DUH PRGLILHG ILUVW WR &ìñ WKHQ 0ìñ DQG ILQDOO\ WR 6&ï :KLOH WKHUH DUH
LPSDFWV WKURXJKRXW WKH \HDUñ WKH PRVW VLJQLILFDQW RFFXU IURP VSULQJ WR HDUO\ VXPPHUï $V WKH UXOH
FXUYHV DUH DOWHUHGñ WKHUH LV SURJUHVVLYHO\ OHVV LQIORZ GXULQJ WKH VSULQJñ DV ZDWHUV DUH KHOG EDFN WR
ILOO WKH XSSHU ODNHVñ DQG WKHQ PRUH ZDWHU LQ WKH HDUO\ VXPPHUñ RQFH WKH XSSHU ODNHV DUH ILOOHGï 7KH
UHVXOW LV WKDW /DNH RI WKH :RRGV UHFHLYHV OHVV LQIORZ GXULQJ WKH VSULQJ ZKHQ LW LV LPSRUWDQW WR UDLVH
WKH OHYHO WR PHHW ILVK VSDZQLQJ WDUJHWVñ DQG WKHQ PRUH ZDWHU GXULQJ WKH -XQH ð HDUO\ -XO\ SHULRGñ
ZKHQ LQIORZV DUH DOUHDG\ W\SLFDOO\ DW WKHLU KLJKHVWñ DQG LW LV LPSRUWDQW WR OLPLW WKH UDWH RI ULVH IRU WKH
EHQHILW RI ZLOG ULFH DQG DOVR LPSRUWDQW WR OLPLW WKH PD[LPXP OHYHO WR SUHYHQW KLJK ZDWHU GDPDJHï
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%DVHG RQ WKH UHVXOWV WR GDWHñ LW LV FOHDU WKDW DQ\ RI WKH SURSRVHG FKDQJHV ZRXOG PDNH WKH
UHJXODWLRQ REMHFWLYHV IRU /DNH RI WKH :RRGV DQG WKH :LQQLSHJ 5LYHU PRUH GLIILFXOW WR DFKLHYHñ ZLWK
WKH OHDVW LPSDFW UHVXOWLQJ IURP RSWLRQ &ì DQG JUHDWHVW UHVXOWLQJ IURP RSWLRQ 6&ï +RZHYHUñ ZH KDYH
QRW \HW EHHQ DEOH WR TXDQWLI\ñ DQG LQ IDFW PD\ QRW EH DEOH WR TXDQWLI\ñ DW ZKDW SRLQW õLI DQ\ô WKLV
LPSDFW XQDFFHSWDEO\ MHRSDUGL]HV WKH DFKLHYHPHQW RI /DNH RI WKH :RRGV REMHFWLYHVï :H QRWHñ
KRZHYHUñ WKDW WKH UXOH FXUYH FKDQJHV EHLQJ SURSRVHG SULPDULO\ WR LPSURYH WKH 5DLQ\ DQG 1DPDNDQ
ILVKHULHV PD\ SURYH GHWULPHQWDO WR WKH ILVKHU\ RQ /DNH RI WKH :RRGVï ,W ZLOO EH PRUH GLIILFXOW WR
PHHW ILVKHU\ WDUJHW OHYHOV LQ WKH VSULQJ ZLWKRXW H[FHHGLQJ KLJK ZDWHU WDUJHWV E\ WKH VXPPHUï 7KH
6WDWXV 5HSRUW FUHGLWV WKH ILVKHU\ RQ 5DLQ\ DQG 1DPDNDQ IRU DUHD H[SHQGLWXUHV WRWDOOLQJ ùìíïë
PLOOLRQñ ZKHUHDV WKH /DNH RI WKH :RRGV ILVKHU\ UHSRUWHGO\ JHQHUDWHV ùèéïê PLOOLRQ õUHIï SJ êéôï

ïïïï5HJDUGLQJ SURFHVVñ RQFH WKLV %RDUG KDV FRPSOHWHG LWV LQLWLDO DVVHVVPHQWñ LW LQWHQGV WR WXUQ RYHU
LWV UHVXOWV WR WKH YDULRXV ,QWHUHVW *URXSV LW UHFRJQL]HV RQ /DNH RI WKH :RRGV DQG WKH :LQQLSHJ
5LYHUñ IRU WKHLU UHYLHZ DQG FRPPHQWï 2QFH WKH %RDUG KDV FRPSOHWHG ERWK LWV WHFKQLFDO UHYLHZ DQG
LWV FRQVXOWDWLRQ ZLWK LWV ,QWHUHVW *URXSVñ LW ZLOO SURYLGH \RX ZLWK LWV SRVLWLRQ DQG UHDVRQV IRU LWï 2I
FRXUVHñ DQ\ IXUWKHU RSWLRQV DQG DOWHUQDWLYHV WKDW PD\ \HW DULVH RXW RI WKH 5DLQ\ð1DPDNDQ VWXG\ ZLOO
DOVR KDYH WR EH DVVHVVHG E\ ERWK WKLV %RDUG DQG LWV ,QWHUHVW *URXSVï

:KHQ WKH /:&% FRPSOHWHG LWV WHFKQLFDO ZRUNñ LW LVVXHG D UHSRUW ¦/DNH RI WKH :RRGV 0RGHOOLQJ î
,PSDFWV RI 5DLQ\ð1DPDNDQ 5XOH &XUYH &KDQJH§ GDWHG -XQH èñ ìääåï ([FHUSWV IURP WKLV UHSRUW
DSSHDU LQ WKH IROORZLQJ VHFWLRQï 7DEOHV DQG ILJXUHV UHIHUUHG WR DUH LQ WKH $SSHQGL[ï

éïëïì ([FHUSWV )URP /:&% 0RGHOOLQJ 5HSRUW

éïëïìïì /DNH RI WKH :RRGV 6LPXODWLRQ 0RGHO

7KH ¦$563§ FRPSXWHU PRGHO õ$FUHV 5HVHUYRLU 6LPXODWLRQ 3URJUDPôñ DFTXLUHG VHYHUDO \HDUV DJR
E\ WKH %RDUG IURP $FUHV ,QWHUQDWLRQDO /WGï DQG FRQILJXUHG IRU WKH :LQQLSHJ 5LYHU EDVLQñ ZDV VHW
XS WR PRGHO RQO\ /DNH RI WKH :RRGVï *LYHQ DQ RSHUDWLQJ SROLF\ DQG WKH SK\VLFDO ODNH DQG RXWOHW
FRQGLWLRQVñ WKH PRGHO GHWHUPLQHV WKH ODNH OHYHOV DQG RXWIORZV UHVXOWLQJ IURP SURYLGHG LQIORZVï 7KH
PRGHO EDODQFHV WKH LQIORZLQJ ZDWHU EHWZHHQ ODNH VWRUDJH DQG RXWIORZ DW D JLYHQ SRLQW LQ WLPHñ
DFFRUGLQJ WR WKH JLYHQ RSHUDWLQJ SROLF\ï 7KH RSHUDWLQJ SROLF\ LV GHILQHG LQ WKH PRGHO E\ D VHULHV
RI OHYHO ]RQHV IRU WKH ODNH DQG IORZ ]RQHV IRU WKH ULYHUñ HDFK ZLWK DQ DVVRFLDWHG ¦SHQDOW\§ï 7KURXJK
D PRGHO FDOLEUDWLRQ SURFHVVñ ZKLFK FRQVLGHUV WKH UHJXODWRU\ OHJLVODWLRQñ WKH SK\VLFDO FRQVWUDLQWV RI
WKH V\VWHP DQG WKH REMHFWLYHV RI WKH YDULRXV LQWHUHVWVñ WKH ]RQHV DQG WKHLU SHQDOWLHV DUH DGMXVWHG
DQG FRðRUGLQDWHG WR DFKLHYH WKH GHVLUHG RSHUDWLRQï

7KH IRXU 5DLQ\ /DNH RXWIORZ VFHQDULRV IURP WKH 5DLQ\ð1DPDNDQ VWXG\ FRQVLVWHG RI GDLO\ IORZV IRU
D êä \HDU SHULRGñ EDVHG RQ KLVWRULF LQIORZ GDWD IRU ìäèå WKURXJK ìääçï $V LW ZDV GHFLGHG WR XVH
D TXDUWHUðPRQWKO\ ¦WLPHðVWHS§ LQ WKH PRGHOñ WKHVH GDLO\ RXWIORZV ZHUH FRQYHUWHG WR TXDUWHUðPRQWKO\
RXWIORZVï 7KHQ TXDUWHUðPRQWKO\ ORFDO QHW LQIORZV ZHUH FRPSXWHG IRU /DNH RI WKH :RRGV IRU WKH
VDPH KLVWRULF SHULRGñ WR DFFRXQW IRU WKH ORFDO EDVLQ UXQRII QRW RULJLQDWLQJ LQ 5DLQ\ /DNH DQG DOVR WR
DFFRXQW IRU ORFDO ORVVHV VXFK DV HYDSRUDWLRQï 7KHVH ORFDO QHW LQIORZV ZHUH DGGHG ZLWKLQ WKH PRGHO
WR WKH 5DLQ\ /DNH RXWIORZV WR SURGXFH WKH WRWDO QHW LQIORZ WR /DNH RI WKH :RRGVï

ïïïï,Q DGGLWLRQ WR WKH EDVLF EDODQFH EHWZHHQ ODNH OHYHO DQG RXWIORZñ D FRXSOH RI RWKHU VSHFLDO UXOHV
DUH DSSOLHG LQ WKH PRGHOï $ VPDOO SHQDOW\ LV DSSOLHG WR SUHYHQW VSLOO LQ H[FHVV RI $ELWLELð
&RQVROLGDWHG©V K\GURHOHFWULF JHQHUDWLQJ FDSDFLW\ï $ SHQDOW\ LV DOVR DSSOLHG WR DQ\ RXWIORZ FKDQJH
JUHDWHU WKDQ ìíí P îV LQ DQ\ JLYHQ TXDUWHUðPRQWK SHULRGï )LQDOO\ñ GXULQJ WKH VSULQJñ FRQVWUDLQWV DUHê

DSSOLHGñ WKURXJK DGGLWLRQDO SHQDOWLHVñ WR UHIOHFW WKH UHJXODWLQJ GHFLVLRQV ZKLFK DUH PDGH WR SURWHFW
WKH ZDOOH\H VSDZQLQJ LQ WKH ULYHUï 7KH PRGHO WULHV WR SUHYHQW WKH RXWIORZ IURP GHFOLQLQJ PRUH WKDQ
èø GXULQJ WKH ILUVW ê ZHHNV RI WKH VSDZQñ DQG IURP GHFOLQLQJ PRUH WKDQ ìíø GXULQJ WKH ODVW ë
ZHHNV õD èðZHHN VSDZQ SHULRG LV GHILQHGôï 7KH PRGHO DOVR WULHV WR SUHYHQW RXWIORZ LQFUHDVHV
JUHDWHU WKDQ ëíø LQ HDFK RI WKH è TXDUWHUðPRQWK SHULRGVï
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:RUN FRXOG FRQWLQXH DOPRVW LQGHILQLWHO\ LQ WU\LQJ WR DGMXVW DQG ILQH WXQH WKH RSHUDWLQJ SROLF\ LQ WKH
PRGHOï ïïïï,Q SDUWLFXODUñ WKH FXUUHQW EDODQFH LQ WKH PRGHO WHQGV WR KDYH D VRPHZKDW ELJJHU LPSDFW
RQ RXWIORZV WKDQ RQ OHYHOV ZKHQ LQIORZV DUH JUHDWHU LQ DQ\ JLYHQ SHULRGñ EXW WKLV LV DW OHDVW LQ SDUW
H[SODLQHG E\ WKH IDFW WKDWñ GXH WR WKH ODUJH VXUIDFH DUHD RI WKH ODNHñ LW WDNHV D ODUJH YROXPH RI ZDWHU
WR LQFUHDVH WKH ODNH OHYHO RQO\ D VPDOO DPRXQWï 2YHUDOOñ LW LV IHOW WKDW WKH PRGHO LQ LWV SUHVHQW VWDWH
DW OHDVW DGGUHVVHV FXUUHQW REMHFWLYHV VXIILFLHQWO\ ZHOO VR DV WR QRW ELDV WKH RXWFRPHV ZLWK WKH IRXU
LQIORZ VFHQDULRV EHLQJ HYDOXDWHGï

éïëïìïë 0RGHO 5HVXOWV

0RGHO UHVXOWV DUH VXPPDUL]HG RQ D WDEOH DQG D QXPEHU RI JUDSKVñ DV QRWHG EHORZã

7DEOH ìì ð VXPPDUL]HV NH\ OHYHO DQG IORZ SDUDPHWHUV IRU /DNH RI WKH :RRGV IRU WKH VLPXODWHG
SHULRG ìäèåðìääç IRU 5XQV )ìð,-&ñ )ìð6&ñ &ì DQG 0ìï 7KHVH XVH 5DLQ\ /DNH
RXWIORZV IURP ¦EDVH§ FDVH UXQV RI WKH VDPH QDPH LQ WKH 5DLQ\ð1DPDNDQ VWXG\ï 7KH
,-& UXQ XVHV WKH H[LVWLQJ ,-& UXOH FXUYHV RQ 5DLQ\ DQG 1DPDNDQ ODNHVï 7KH 6& UXQ
XVHV WKH UXOH FXUYHV SURSRVHG IRU 5DLQ\ DQG 1DPDNDQ ODNHV E\ D ORFDO 6WHHULQJ
&RPPLWWHHï &RPSDUHG WR WKH ,-& FXUYHVñ WKH 6& FXUYHV ULVH HDUOLHU LQ WKH VSULQJ DQG
SURYLGH IRU VRPH VXPPHU GUDZGRZQ RQ ERWK ODNHVñ DQG UHGXFH WKH H[WHQW RI ZLQWHU
GUDZGRZQ RQ 1DPDNDQï 5XQ &ì FRPELQHV WKH H[LVWLQJ ,-& FXUYHV RQ 5DLQ\ ZLWK WKH
SURSRVHG 6& FXUYHV RQ 1DPDNDQï 5XQ 0ì XVHV D PRGLILHG IRUP RI WKH &ì FXUYHVñ
ZLWK WKH PRVW VLJQLILFDQW FKDQJH EHLQJ WKH SURYLVLRQ RI OLPLWHG VXPPHU GUDZGRZQ RQ
5DLQ\ï

*UDSK ëå ð FRPSDUHV WKH SHUFHQWLOH OHYHOV DQG RXWIORZV IRU /DNH RI WKH :RRGV IRU WKH )ìð,-& DQG
)ìð6& êä \HDU UXQVï )RU H[DPSOHñ WKH EOXH OLQHV LQ WKH PLGGOH RI WKH UDQJH RQ ERWK
JUDSKV VKRZ WKH èí øLOH UHVXOWV IRU WKH ,-& õVROLGô DQG WKH 6& õGDVKHGô FXUYHV
UHVSHFWLYHO\ï 7KH JUHHQ SDLU DERYH WKHVH DUH WKH æè øLOH UHVXOWVñ WKH JUHHQ SDLU
EHORZ DUH WKH ëè øLOH UHVXOWVñ DQG VR RQï ,W LV EHVW WR FRPSDUH WKH ,-& DQG 6& UHVXOWV
E\ ORRNLQJ DW D VLQJOH SDLU DW D WLPHï )RU H[DPSOHñ ORRNLQJ DW WKH EOXH SDLU LQ WKH OHYHO
SORWñ LW FDQ EH VHHQ WKDW WKH èí øLOH RU PHGLDQ ODNH OHYHO õKDOI WKH \HDUV KDYH D KLJKHU
OHYHO WKDQ WKLVñ DQG KDOI WKH \HDUV KDYH D ORZHU OHYHOô LQ PLGð0D\ ZLWK WKH 6& FXUYHV
LV DERXW ê RU é FP ORZHU WKDQ ZLWK WKH ,-& FXUYHVï 7KHQñ LQ -XO\ñ WKH PD[LPXP èí
øLOH OHYHO LV DERXW è FP KLJKHU ZLWK WKH 6& FXUYHV WKDQ ZLWK WKH ,-& FXUYHVï 6LPLODUO\ñ
RQ WKH IORZ SORWñ WKH PHGLDQ RXWIORZ LQ -XQH LV XS WR ìíí P îV ORZHU ZLWK WKH 6&ê

FXUYHV WKDQ ZLWK WKH ,-& FXUYHV õDERXW êèí YHUVXV DERXW éèí P îVôñ EXW LQ -XO\ WKHê

PHGLDQ RXWIORZ LV XS WR ëíí P îV KLJKHU ZLWK WKH 6& FXUYHV WKDQ ZLWK WKH ,-& FXUYHVê

õæíí YHUVXV èíí P îVôï 7KH RYHUDOO WHQGHQF\ VKRZQ E\ WKLV JUDSK LV IRU VOLJKWO\ ORZHUê

ODNH OHYHOV DQG ORZHU RXWIORZV IURP -DQXDU\ WKURXJK 0D\ ZLWK WKH 6& FXUYHV YHUVXV
WKH ,-& FXUYHVñ IROORZHG E\ KLJKHU ODNH OHYHOV DQG KLJKHU RXWIORZV LQ WKH VXPPHU ZLWK
WKH 6& FXUYHV YHUVXV WKH ,-& FXUYHVï

*UDSK ëä ð FRPSDUHV WKH PHGLDQ OHYHOV DQG RXWIORZV IRU DOO IRXU LQIORZ VFHQDULRV õ)ìð,-&ñ )ìð6&ñ
&ì DQG 0ìôï 7KHVH UHVXOWV DUH WKH VDPH DV WKH PHGLDQ OLQHV õWKH EOXH OLQHVô RQ
*UDSKV ìñ ë DQG êï 7KH OLQHV DUH SORWWHG LQ WKH RUGHU DV VKRZQ LQ WKH OHJHQGñ )ìð,-&
ILUVW DQG )ìð6& ODVWï 7KXVñ ZKHUH WZR OLQHV KDYH WKH VDPH YDOXHñ RQO\ WKH FRORXU RI
WKH RQH ODVW SORWWHG ZLOO VKRZï %\ FRPSDULQJ WKHVH UHVXOWVñ LW FDQ EH VHHQ WKDW WKH
GLIIHUHQFH LV JHQHUDOO\ JUHDWHVW EHWZHHQ ,-& DQG 6&ñ ZLWK WKH &ì DQG 0ì UHVXOWV O\LQJ
VRPHZKHUH LQðEHWZHHQñ EXW RIWHQ õEXW QRW DOZD\Vô ZLWK WKH &ì UHVXOW O\LQJ FORVHU WR
WKH ,-& UHVXOW DQG WKH 0ì UHVXOW O\LQJ FORVHU WR WKH 6& UHVXOWï 7KH VDPH SDWWHUQ LV
JHQHUDOO\ WUXH DW WKH RWKHU SHUFHQWLOH OHYHOV DV ZHOOñ DV FDQ EH VHHQ E\ UHIHUULQJ EDFN
WR WKH ILUVW WKUHH JUDSKVïïïïï

*UDSK êí ð FRPSDUHV WKH ODNH OHYHOV DQG RXWIORZV IRU /DNH RI WKH :RRGV IRU VLPXODWHG ìäæå
LQIORZ K\GURORJ\ï ïïïï2QH DUHD RI LQWHUHVW IRU WKLV \HDU LV WKH VXPPHU OHYHOñ ZKLFK LV
DERXW ìí FP KLJKHU ZLWK 6& RSHUDWLRQ WKDQ ZLWK ,-& RSHUDWLRQñ DQG DERXW ç FP KLJKHU
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ZLWK HLWKHU &ì RU 0ì RSHUDWLRQï 1RWH WKH GLIIHUHQFH LQ RXWIORZV DV ZHOOñ ERWK LQ -XO\
DQG HVSHFLDOO\ LQ $SULOñ ZKHUH JUHDWHU FXWEDFNV DUH UHTXLUHG ZLWK WKH RWKHU FXUYHV
õFRPSDUHG WR ,-&ô LQ RUGHU WR PHHW WKH ILVK VSDZQ WDUJHW OHYHOï 7KLV WKHQ UHVXOWV LQ
XS WR DQ H[WUD ìèí P îV RXWIORZ LQFUHDVH õFRPSDUHG WR ,-& RXWIORZô GXULQJ WKHê

LQFXEDWLRQ SHULRG LQ WKH ULYHUï

*UDSK êì ð VLPLODU WR SUHYLRXV JUDSKñ EXW IRU VLPXODWHG ìääì LQIORZ K\GURORJ\ï 1RWH WKH KLJKHU
VXPPHU OHYHOV ZLWK 6&ñ &ì DQG 0ì FXUYHV FRPSDUHG WR ,-&ñ DQG DOVR WKH KLJKHU
VXPPHU RXWIORZVï 1RWH WKH ORZHU RXWIORZV LQ WKH VSULQJ LQ RUGHU WR NHHS WKH ODNH
ULVLQJï

*UDSK êë ð VLPLODU WR SUHYLRXV JUDSKñ EXW IRU VLPXODWHG ìääç LQIORZ K\GURORJ\ï 7KLV LV D \HDU RI
KLJK VSULQJ LQIORZ RI UHFHQW PHPRU\ï 1RWH WKH SURJUHVVLYH JUHDWHU FXWEDFN LQ RXWIORZ
õèí WR æè P îVô LQ $SULOñ EHIRUH WKH KLJK LQIORZ FRPPHQFHGñ LQ RUGHU WR PHHW WKH ILVKê

VSDZQ WDUJHW OHYHOï 1RWH WKH KLJKHU OHYHOV LQ WKH VXPPHU ZLWK WKH RWKHU UXOH FXUYHV
FRPSDUHG WR WKH ,-& FXUYHV õXS WR DQ H[WUD å FP RYHU HOHYDWLRQ ìíçì IWôñ DQG WKH
VHFRQG VSLNH RI RXWIORZ WR WKH ULYHU LQ -XO\ õDQ H[WUD ëèí P îV RYHU DQ DOUHDG\ KLJKê

IORZô ZLWK DOO EXW WKH ,-& FXUYHVï

*UDSK êê ð FRPSDUHV WKH PRQWKO\ RXWIORZðGXUDWLRQ FXUYHV RQ /DNH RI WKH :RRGV IRU WKH IRXU
LQIORZ VFHQDULRVï 7KLV JUDSK VKRZV WKDW WKH RXWIORZ LV W\SLFDOO\ JUHDWHU ZLWK WKH ,-&
FXUYHV WKDQ ZLWK WKH 6& FXUYHV IURP -DQXDU\ WKURXJK 0D\ï 7KH RXWIORZ ZLWK WKH &ì
DQG 0ì FXUYHV LV W\SLFDOO\ EHWZHHQ WKDW RI WKH ,-& DQG 6& YDOXHVñ EXW PD\ EH FORVH
WR WKH ,-& YDOXHV õIRU H[DPSOHñ ZLWK KLJKHU RXWIORZ DPRXQWV LQ 0D\ôï ,Q WHUPV RI
SRZHU JHQHUDWLRQñ WKH PRVW VLJQLILFDQW RI WKHVH PRQWKV LV SUREDEO\ )HEUXDU\ñ ZKHUH
WKH ,-& RXWIORZV DSSHDU WR EH æí P îV RU PRUH JUHDWHU WKDQ WKH 6& IORZV DERXW åíøê

RI WLPHï 7KLV ZRXOG SUHVXPDEO\ EHQHILW WKH GRZQVWUHDP XWLOLWLHV PRVW RI WKLV WLPH EXW
ZRXOG EHQHILW $ELWLELð&RQVROLGDWHG RQO\ DERXW êíø RI WLPH VLQFH WKH RXWIORZV DUH
JUHDWHU WKDQ WKHLU SODQW FDSDFLW\ IRU WKH UHPDLQGHUï )RU -XQH WKURXJK 2FWREHUñ ZKHQ
WKH SRZHU XWLOLWLHV UHTXLUHPHQW IRU IORZ LV QRW JUHDW DQG ULYHU UHVLGHQWV ZLVK WR DYRLG
KLJK ZDWHUñ RXWIORZV IURP ,-& UXOH FXUYH RSHUDWLRQ WHQG WR EH ORZHU WKDQ ZLWK WKH RWKHU
UXOH FXUYHVñ ZLWK WKH ELJJHVW GLIIHUHQFH FRPLQJ LQ -XO\ï ,-& RXWIORZV DUH DERXW ìèí
P îV ORZHU WKDQ 6& RXWIORZV DERXW èíø RI WLPH LQ -XO\ñ DQG èíðæí P îV ORZHU DERXWê ê

æèø RI WLPHï +RZHYHUñ WKHVH SHUFHQWV RI WLPH DUH FXW LQ KDOI RU PRUH LI RQH RQO\
FRQVLGHUV SHULRGV ZKHUH WKH ULYHU IORZ LV DERYH WKH WKUHVKROG YDOXH RI æíí P îVñ WKHê

SRLQW DW ZKLFK 0LQDNL OHYHOV EHJLQ WR ULVHï )RU 1RYHPEHU WKHUH LV OLWWOH GLIIHUHQFH LQ WKH
RXWIORZV UHVXOWLQJ IURP WKH GLIIHUHQW UXOH FXUYHV DQGñ E\ 'HFHPEHUñ RXWIORZV DUH
VWDUWLQJ WR DJDLQ EH ODUJHU ZLWK WKH ,-& UXOH FXUYHV WKDQ ZLWK WKH RWKHU FXUYHVñ
DOWKRXJK WKH GLIIHUHQFHV DUH VWLOO W\SLFDOO\ YHU\ VPDOOï

éïëïìïê 2EVHUYDWLRQV

$V FDQ EH VHHQ IURP WKH ,5/%&©V 6WDWXV 5HSRUWñ FKDQJLQJ WKH UXOH FXUYHV RQ 5DLQ\ DQG 1DPDNDQ
ODNHV FDXVHV D FKDQJH LQ WKH WLPLQJ DQG PDJQLWXGH RI RXWIORZV IURP 5DLQ\ /DNHï :KLOH WKH WRWDO
RXWIORZ RYHU D \HDU UHPDLQV WKH VDPHñ LWV UHOHDVH LV UHGLVWULEXWHG ZLWKLQ WKDW WLPH IUDPHï 2QH RI
WKH PRVW VLJQLILFDQW FKDQJHV ZLWK WKH 6& FXUYHV LV WKDWñ FRPSDUHG WR WKH ,-& FXUYHVñ 5DLQ\ DQG
1DPDNDQ ODNHV DUH UHILOOHG HDUOLHU LQ WKH VSULQJï $V D UHVXOWñ PRUH ZDWHU LV KHOG EDFN LQ WKH ODWH
ZLQWHU DQG HDUO\ VSULQJñ FRPSDUHG WR WKH SUHVHQW SUDFWLFHñ LQ RUGHU WR ILOO WKH ODNHV DQG WKHQñ LQ HDUO\
VXPPHUñ PRUH ZDWHU LV UHOHDVHG VLQFH WKH ODNHV DUH DOUHDG\ IXOO ZKHQ WKH W\SLFDOO\ KLJKHU -XQH DQG
HDUO\ -XO\ LQIORZV DUULYHï $QRWKHU FKDQJH LV VXPPHU GUDZGRZQñ ZKLFK UHVXOWV LQ PRUH ZDWHU EHLQJ
UHOHDVHG RYHU WKH VXPPHU DQG HDUO\ IDOO EXW WKHQ OHVV RYHU WKH ZLQWHUï :LWK WKH &ì DQG 0ì
DOWHUQDWLYHVñ WKH HIIHFW RQ 5DLQ\ RXWIORZV LV VLPLODU EXW OHVV SURQRXQFHGï

:LWK WKLV VKLIW LQ WLPLQJ RI LQIORZV WR /DNH RI WKH :RRGVñ RQH RI WKH DQWLFLSDWHG HIIHFWV ZDV WKDW
WKHUH ZRXOG EH OHVV ZDWHU DYDLODEOH WR UHILOO WKH ODNH WR WKH VSULQJ VSDZQ WDUJHW OHYHOñ DQG WKHQ PRUH
ZDWHU FRPLQJ LQ GXULQJ -XQH ZKHQ LQIORZV DUH DOUHDG\ W\SLFDOO\ KLJK DQG LW LV GHVLURXV WR DYRLG ERWK
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RYHUO\ KLJK ODNH OHYHOV DQG KLJK GRZQVWUHDP ULYHU OHYHOV GXH WR KLJK RXWIORZï /HVV ZDWHU IRU ZLQWHU
SRZHU JHQHUDWLRQ ZDV DOVR DQWLFLSDWHGï 7KH PRGHOOLQJ H[HUFLVH KDV EDVLFDOO\ FRQILUPHG WKHVH
DQWLFLSDWHG LPSDFWVï +RZHYHUñ ZLWK WKH RSHUDWLQJ SROLF\ DGRSWHGñ WKHUH DSSHDUV WR EH OLWWOH FKDQJH
LQ WKH IUHTXHQF\ RI VXFFHVV LQ UHDFKLQJ WKH VSULQJ VSDZQ WDUJHW OHYHO RQ WKH ODNHï 7KH
FRQVHTXHQFH RI WKH UHODWLYHO\ KLJK SULRULW\ SODFHG RQ WKLV FULWHULD LV WKDW WKHUH LV W\SLFDOO\ D JUHDWHU
UHGXFWLRQ LQ /DNH RI WKH :RRGV RXWIORZV LQ 0DUFK DQG $SULOñ DQG WKHQ ERWK KLJKHU RXWIORZV DQG
KLJKHU ODNH OHYHOV LQ WKH HDUO\ VXPPHU VLQFH PRUH ZDWHU LV FRPLQJ LQ DIWHU WKH ILVK VSDZQ WDUJHW
OHYHO KDV EHHQ UHDFKHGï 7KLV RI FRXUVH ZLOO KDYH VRPH LPSDFWV RQ RWKHU XVHUV RI WKH UHVRXUFHñ DQG
DOVR UHVXOWV LQ D JUHDWHU IORZ õDQG WKXV OHYHOô UDQJH RQ WKH ULYHU GXULQJ LWV ILVK VSDZQ DQG LQFXEDWLRQ
SHULRGï :KLOH LW GRHV QRW DSSHDU WKDW D VLJQLILFDQW LQFUHDVH LQ XQDFFHSWDEOH FRQGLWLRQV LV OLNHO\ñ
WKHUH PD\ ZHOO EH DQ LQFUHDVH LQ IUHTXHQF\ RI ¦OHVV GHVLUDEOH§ FRQGLWLRQVï ,Q WHUPV RI WKH %RDUG
EHLQJ DEOH WR EHVW DGGUHVV LWV XVXDO RSHUDWLQJ FULWHULDñ LW LV FOHDU WKDW WKH VWDWXV TXR õH[LVWLQJ ,-&
FXUYHVô LV WKH EHVW FDVH VFHQDULRï 7KH %RDUG©V WDVN EHFRPHV PRUH GLIILFXOW DQG WKH OLNHO\ GHJUHH
RI VXFFHVV LQ PHHWLQJ UHJXODWLRQ REMHFWLYHV GHWHULRUDWHV DV RQH PRYHV IURP WKH ,-& FXUYHV WR WKH
&ì DOWHUQDWLYHñ WKHQ WR WKH 0ì DOWHUQDWLYHñ DQG ILQDOO\ WR WKH 6& SURSRVDOï

&KDQJHV LQ RSHUDWLQJ SROLF\ FRXOG RI FRXUVH DIIHFW WKH UHODWLYH EDODQFH RI WKH LQWHUHVWV LQ GHDOLQJ
ZLWK DOWHUHG LQIORZV IURP 5DLQ\ /DNHï )RU H[DPSOHñ LW ZRXOG EH SRVVLEOH WR UHGXFH WKH ODNH OHYHO
DQG RXWIORZ LQFUHDVHV LQ WKH VXPPHU E\ KDYLQJ WKH ODNH OHYHO ORZHU LQ WKH VSULQJï 7KLVñ KRZHYHUñ
ZRXOG UHVXOW LQ WKH VSULQJ ILVK VSDZQ WDUJHW OHYHO EHLQJ PHW OHVV RIWHQ RQ WKH ODNHï $OVRñ WKH
PRGHOOLQJ H[HUFLVH KDV FRQVLGHUHG LPSDFWV RQO\ RQ /DNH RI WKH :RRGV DQG LWV RXWIORZï 6LQFH ZDWHU
LV HLWKHU GUDZQ IURP RU VWRUHG LQ ERWK /DNH RI WKH :RRGV DQG /DF 6HXO LQ RUGHU WR DGGUHVV
GRZQVWUHDP ULYHU OHYHO DQG IORZ WDUJHWVñ FKDQJHV LQ RSHUDWLQJ SROLF\ WR GHDO ZLWK WKH DOWHUHG LQIORZ
UHJLPH FRXOG LPSDFW RQ WKHVH RWKHU DUHDV DQG ZDWHU ERGLHV DV ZHOOï

)LQDOO\ñ LW LV QRWHG WKDW WKH LPSDFW RQ /DNH RI WKH :RRGV RI DQ\ GHFUHDVH LQ WKH FXUUHQW ,-&
VSHFLILHG PLQLPXP RXWIORZ IURP 5DLQ\ /DNH KDV QRW \HW EHHQ WHVWHGï $OVRñ DV WKH ,5/%& KDV QRW
\HW UHFRPPHQGHG WKH DGRSWLRQ RI DQ\ RI WKH IRXU UXOH FXUYH VHWV H[DPLQHGñ DQG RWKHU DOWHUQDWLYHV
PD\ \HW EH GHYHORSHGñ IXUWKHU PRGHOOLQJ RI D ILQDO SURSRVDO PD\ EH UHTXLUHGï

$ IHZ VXPPDU\ IDFWV GUDZQ IURP WKH WDEOH DQG JUDSKV IROORZã

& JLYHQ WKH RSHUDWLQJ SROLF\ XVHGñ WKHUH LV OLWWOH FKDQJH LQ WKH IUHTXHQF\ RI VXFFHVV LQ PHHWLQJ WKH
VSULQJ ILVK VSDZQ WDUJHW OHYHO RQ WKH ODNH ZLWK DQ\ RI WKH LQIORZ VFHQDULRVï

& WKHUH LV OLWWOH FKDQJH LQ WKH PD[LPXP GLVFKDUJH IRU WKH VLPXODWHG ìäèåðìääç SHULRG ZLWK DQ\ RI
WKH LQIORZ VFHQDULRVï &RPSDUHG ZLWK ,-& FXUYH UHVXOWVñ WKH PD[LPXP IORRG OHYHO LV DERXW è FP
KLJKHU ZLWK WKH 6& FXUYHVñ DQG êðé FP KLJKHU ZLWK WKH &ì DQG 0ì FXUYHVï

& ZLWK WKH 6& FXUYHVñ WKH QXPEHU RI SHULRGV ZLWK WKH ODNH OHYHO RYHU êëêïéæ P õìíçìïëè IWô LV
GRXEOH WKDW ZLWK WKH ,-& FXUYHVñ DQG WKH QXPEHU RI SHULRGV RYHU êëêïêä 0 õìíçì IWô LV QHDUO\
æíø JUHDWHUï +RZHYHUñ WKHVH HYHQWV RFFXU YHU\ LQIUHTXHQWO\â OHVV WKDQ ëø RI WLPHï

& WKH QXPEHU RI SHULRGV ZLWK RXWIORZ JUHDWHU WKDQ ììíí P îV LQFUHDVHV E\ çíø ZLWK WKH 6& FXUYHVê

DV RSSRVHG WR WKH ,-& FXUYHVñ DQG WKH QXPEHU RI SHULRGV ZLWK RXWIORZV RYHU äíí DQG æíí P îVê

LQFUHDVH DV ZHOO EXWñ DV ZLWK H[WUHPH ODNH OHYHOVñ WKHVH RFFXU RQO\ D VPDOO SHUFHQWDJH RI WLPHï
7KH QXPEHU RI SHULRGV ZLWK VSLOO DW WKH $ELWLELð&RQVROLGDWHG SRZHUSODQWV õRYHU éëí P îVô DFWXDOO\ê

GHFUHDVHV VOLJKWO\ ZLWK WKH 6& RU DOWHUQDWH UXOH FXUYHVï

& WKH PHDQ -DQXDU\ð)HEUXDU\ RXWIORZ LV êí P îV OHVV ZLWK WKH 6& FXUYHV WKDQ ZLWK WKH ,-& FXUYHVñê

DQG WKH PHGLDQ RXWIORZ LV DERXW éí P îV OHVVñ ULVLQJ WR DERXW æí P îV OHVV IRU DERXW åíø RI WLPHê ê

LQ )HEUXDU\ï 7KXV WKH 6& FXUYHV FRQVLVWHQWO\ GHOLYHU OHVV ZDWHU WKDQ WKH ,-& FXUYHV IRU SRZHU
JHQHUDWLRQ LQ WKH FROGHVW PRQWKVï :KLOH WKLV LV D GLVDGYDQWDJH IRU WKH GRZQVWUHDP SRZHUSODQWV
WKDW KDYH KLJKHU FDSDFLWLHVñ LW GRHV QRW DIIHFW WKH $ELWLELð&RQVROLGDWHG .HQRUD SODQWV VLQFH WKH
IORZV LQ WKLV SHULRG DUH RIWHQ RYHU WKHLU FDSDFLW\ï
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& WKH PHDQ VSULQJ UHILOO LV æ FP JUHDWHU ZLWK WKH 6& FXUYHV WKDQ ZLWK WKH ,-& FXUYHVñ DQG DERXW é
FP JUHDWHU ZLWK &ì RU 0ì YHUVXV ,-&ï

& WKH PHDQ ODNH OHYHO LQ -XO\ LV è FP KLJKHU ZLWK WKH 6& FXUYHV WKDQ ZLWK WKH ,-& FXUYHVñ DQG
DERXW ê FP KLJKHU ZLWK &ì RU 0ì YHUVXV ,-&ñ ZKLOH WKH PHDQ -XO\ RXWIORZ LV DERXW åí P îV KLJKHUê

ZLWK WKH 6& FXUYHV WKDQ ZLWK WKH ,-& FXUYHVñ DQG DERXW êí P îV KLJKHU ZLWK &ì RU 0ìïê

éïëïë &RPPHQWV 5HFHLYHG

2QFH WKH /:&% KDG FRPSOHWHG LWV PRGHOOLQJñ LW SUHVHQWHG WKH UHVXOWV WR WKH YDULRXV LQWHUHVW JURXSV
DQG QDWXUDO UHVRXUFH DJHQFLHV LW ZRUNV ZLWKñ WR VROLFLW WKHLU FRPPHQWï $ QHZV UHOHDVH VXPPDUL]LQJ
WKH DQWLFLSDWHG LPSDFWV ZDV DOVR LVVXHG WR VROLFLW FRPPHQWV IURP WKH SXEOLF DW ODUJHï *LYHQ EHORZ
LV D VXPPDU\ RI WKH ZULWWHQ FRPPHQWV UHFHLYHG E\ WKH /:&%ã

9LQFHQW 3URWHDXñ 3LQH 7UHH &DPSJURXQG ÷ 7UDLOHU 3DUNñ 3UDZGD 0% õ-XO\ ìæñ ìääåô
& RQ WKH %RJJ\ î %LUFK 5LYHU V\VWHPV DQG LV YHU\ FRQFHUQHG ZLWK RQðJRLQJ IORRGLQJ DQG FKORULQH
FRQWDPLQDWLRQñ ZKLFK KH DWWULEXWHV WR WKH 6KRDO /DNH $TXHGXFWï +H EHOLHYHV WKH SURSRVHG
FKDQJHV ZRXOG PDNH WKHLU GUDLQDJH SUREOHPV ZRUVHï

6FRWW /RFNKDUWñ 2QWDULR 0LQLVWU\ RI 1DWXUDO 5HVRXUFHVñ .HQRUD 21 õ-XO\ ëíñ ìääåô
& 5DLQ\ 5LYHU

& OHVV IORZ GXULQJ HDUO\ VSULQJ FRXOG QHJDWLYHO\ LPSDFW DYDLODEOH ZDOOH\Hñ VWXUJHRQ DQG VXFNHU
VSDZQLQJ KDELWDWï

& LQFUHDVHG VXPPHUîIDOO IORZ FRXOG DOOHYLDWH GLVVROYHG R[\JHQ GHSUHVVLRQ LQ EDFNZDWHU DUHDVï
& /DNH RI WKH :RRGV

& WKH VOLJKWO\ ORZHU DQWLFLSDWHG OHYHOV IURP PLGð$SULO WR ODWH 0D\ ZRXOG KDYH PLQLPDO HIIHFW RQ
ZDOOH\H VSDZQLQJ EXW PLJKW QHJDWLYHO\ LPSDFW QRUWKHUQ SLNHï

& VOLJKWO\ KLJKHU OHYHOV LQ -XQHð-XO\ ZRXOG IDYRXU FHQWUDUFKLGVñ HVSHFLDOO\ URFN EDVV DQG EODFN
FUDSSLHï

& ULVLQJ OHYHOV LQ -XQH PD\ QHJDWLYHO\ LPSDFW QHVWLQJ SLSLQJ SORYHUVñ ORRQVñ JUHEHVñ HWF DQG DOVR
ZLOG ULFHï ,Q SDUWLFXODUñ WKH SURSRVHG FKDQJHV PD\ FRPSOHWHO\ GHVWUR\ SLSLQJ SORYHU QHVWLQJ
VLWHVîKDELWDWï

& :LQQLSHJ 5LYHU
& ORZHU RXWIORZV GXULQJ $SULOð-XQH PD\ LPSDFW WKH DPRXQW RI DYDLODEOH ZDOOH\H VSDZQLQJ
KDELWDWñ DQG WKH HJJV ZLOO QRW VXUYLYH LI IORZV GURS DIWHU VSDZQLQJï 'HFOLQLQJ IORZV LQ $SULO
PD\ QHJDWLYHO\ LPSDFW SLNH VSDZQLQJï

& LQFUHDVHG RXWIORZV LQ -XQH ZLOO IORRG QHVWLQJ ORRQV DQG RWKHU ZDWHUIRZOï
& WKH SRWHQWLDO IRU PRUH RXWIORZ IOXFWXDWLRQV ZLOO FRPSRXQG WKH DERYH SUREOHPV DQG OHDG WR
LQFUHDVHG SURSHUW\ RZQHU FRPSODLQWVï

2YHUDOOñ VXSSRUWV WKH H[LVWLQJ ,-& UXOHV RQ 5DLQ\ð1DPDNDQ DQG QRWHV WKDW WKH IHGHUDO 'HSDUWPHQW
RI )LVKHULHV DQG 2FHDQV PD\ EH LQWHUHVWHG LQ UHYLHZLQJ WKH LPSDFWV WR ILVKHULHV KDELWDWñ DV SURWHFWHG
XQGHU WKH )LVKHULHV $FWï

)UHGHULFN -RVWñ 0RUGHQ 0% õ-XO\ ëëñ ìääåô
& D SURSHUW\ RZQHU RQ /DNH RI WKH :RRGV ZKR EHOLHYHV WKDW OHVV LQIORZ LQ WKH VSULQJ ZRXOG UHGXFH
ILVK KDELWDW IRU VSDZQLQJ ZKLOH KLJKHU VXPPHU OHYHOV ZRXOG UHGXFH ODNH UHFUHDWLRQDO DFWLYLWLHVñ
VXFK DV RXWLQJV WR EHDFKHVï 5DLQ\ DQG 1DPDNDQ ZRXOG EHQHILW DW WKH H[SHQVH RI /DNH RI WKH
:RRGVï

)UHG =UREDFNñ .HQRUD 21 õ-XO\ ëæñ ìääåô
& FRQFHUQHG WKDW WKH SURSRVHG FKDQJHV ZRXOG QHJDWLYHO\ DIIHFW ORRQV RQ /DNH RI WKH :RRGVï
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3DXO 5DGRPVNLñ 0LQQHVRWD 'HSDUWPHQW RI 1DWXUDO 5HVRXUFHVñ %UDLQHUG 01 õ86 &Rð&KDLU RI 5DLQ\
1DPDNDQ 6WHHULQJ &RPPLWWHHô õ-XO\ ëåñ ìääåô
& SRVHG D OLVW RI TXHVWLRQV RQ WKH /: PRGHOOLQJ UHSRUWñ ZKLFK ZHUH DQVZHUHGï
& H[SUHVVHG WKH KRSH WKDW WKH /:&% QRW H[FHVVLYHO\ OLPLW SRWHQWLDO LPSURYHPHQWV IRU 5DLQ\ð
1DPDNDQñ HVSHFLDOO\ IRU UHDVRQV VXFK DV LQVWLWXWLRQDO ELDV DJDLQVW FKDQJHï

+DUW 2OGHQEXUJñ :LQQLSHJ 0% õUHF©G $XJXVW éñ ìääåô
& ZLWK SURSHUW\ RQ WKH ODNH QHDU 6LRX[ 1DUURZVñ KH IHHOV WKDW DGRSWLQJ WKH SURSRVDO ZRXOG EH
WDPSHULQJ ZLWK WKH XQNQRZQñ DQG WKDW ORZHULQJ VSULQJ OHYHOV ZKLOH DGGLQJ WR WKH VXPPHU SHDN
ZRXOG EH IRROKDUG\ DW EHVWï

5LFKDUG 0\HUVñ :DUURDG 01 õ$XJXVW èñ ìääåô
& ZLWK SURSHUW\ QHDU WKH 1RUWKZHVW $QJOHñ KH RSSRVHV DQ\ WHPSRUDU\ RU SHUPDQHQW ULVH LQ ZDWHU
OHYHOV DERYH SUHVHQW OHYHOVï +H LV FRQFHUQHG ZLWK ORVV RI YHJHWDWLRQ SURWHFWLQJ KLV KDUERXUñ DQG
LUUHSDUDEOH GDPDJH WR VKRUHOLQH DQG GRFNVï

&DWKHULQH 0LOQHUñ :LQQLSHJ 0% õD 'LUHFWRU RI WKH /:'32$ô õ$XJXVW äñ ìääåô
& ZLWK SURSHUW\ RQ 6DQG /DNH QHDU 0LQDNL RQ WKH :LQQLSHJ 5LYHUñ VKH LV RSSRVHG WR WKH SURSRVDOï
6KH IHHOV DOO WKH EHQHILWV ZRXOG DFFUXH WR 5DLQ\ð1DPDNDQ UHVLGHQWV DQG DOO WKH GLVEHQHILWV WR WKH
/DNH RI WKH :RRGV ð :LQQLSHJ 5LYHU GLVEHQHILWVï 6KH LV FRQFHUQHG ZLWK WKH SRWHQWLDO IRU PRUH
IUHTXHQW DQG ODUJHU IORZ YDULDWLRQVñ DQG HVSHFLDOO\ PRUH IUHTXHQW KLJKHU OHYHOVñ VWDWLQJ WKDW WKH
GDPDJH WR ZLOGOLIH DQG SULYDWH SURSHUW\ DQG VXPPHU HQMR\PHQW ZRXOG EH FDWDVWURSKLFï

0DUMRULH +DUHñ 2QWDULR +\GURñ 7RURQWR 21 õ$XJXVW ëåñ ìääåô
& WKH 6& SURSRVDO ZRXOG UHGXFH PHDQ DQQXDO JHQHUDWLRQ DW :KLWHGRJ E\ èííí 0:Kñ DQG XS WR
ëçííí 0:K LQ VRPH \HDUVï *HQHUDWLRQ ZRXOG WHQG WR EH OHVV IURP PLGð)HEUXDU\ WR PLGð-XQHñ
DQG JUHDWHU IURP PLGð-XQH WR PLGð2FWREHUñ ZLWK DQ RYHUDOO QHW ORVVï 7KH ODUJHVW ORVVHV RFFXU LQ
\HDUV ZLWK DERYH QRUPDO ORFDO -XQHð-XO\ UXQRIIï

& WKH 0ì DQG &ì DOWHUQDWLYHV UHVXOW LQ OHVV ORVV RI JHQHUDWLRQ WKDQ 6&ñ ZLWK &ì EHLQJ VOLJKWO\
SUHIHUDEOHï

& UHðEDODQFLQJ E\ WKH %RDUG PD\ UHVXOW LQ DGGLWLRQDO ORVVHV LQ JHQHUDWLRQ RQ WKH (QJOLVK V\VWHPï
& SRWHQWLDO JHQHUDWLRQ ORVVHV ZRXOG UHDFK × WR êîé PLOOLRQ GROODUV LQ \HDUV ZLWK KLJKHU -XQHð-XO\
LQIORZVï

'DYLG .HUUñ $ELWLELð&RQVROLGDWHGñ .HQRUD 21 õ6HSWHPEHU ìæñ ìääåô
& SURSRVHG UXOH FXUYH FKDQJHV ZLOO EH GHWULPHQWDO WR WKH RSHUDWLRQ RI WKH .HQRUD DQG 1RUPDQ
JHQHUDWLQJ VWDWLRQV DQG WR WKH RYHUDOO FRVW VWUXFWXUH RI WKH .HQRUD PLOO RSHUDWLRQï

& RXWIORZ UHGXFWLRQV GXULQJ $SULO DQG 0D\ ZKHQ RXWIORZ LV RIWHQ ORZñ LQ DQ HIIRUW WR UHEXLOG WKH
ODNH OHYHOñ ZLOO UHVXOW LQ D IXUWKHU VKXWGRZQ RI JHQHUDWLQJ XQLWVï +LJKHU IORZV GXULQJ WKH VXPPHU
DQG DXWXPQ ZLOO DOVR OHDG WR UHGXFHG JHQHUDWLRQ GXH WR KLJKHU WDLOZDWHU OHYHOV DQG IORZV
H[FHHGLQJ SODQW FDSDFLW\ï

& $ELWLELð&RQVROLGDWHG LV RSSRVHG WR WKH SURSRVHG 5DLQ\ DQG 1DPDNDQ UXOH FXUYH FKDQJHVï

.DWKHULQH 8QHUWOñ &LW\ RI :DUURDGñ :DUURDG 01 õ6HSWHPEHU ëäñ ìääåô
& FRQFHUQHG DERXW SRVVLEOH QHJDWLYH LPSDFWV RQ /DNH RI WKH :RRGV OHYHOV RI WKH SURSRVHG UXOH
FXUYHVñ ZLWK DQ DGYHUVH LPSDFW RQ WKH JURZLQJ :DUURDG DUHD WRXULVP LQGXVWU\ï 6SHFLILFDOO\ã
& FRQFHUQ RYHU ORZHU VSULQJ OHYHOV ZLWK D QHJDWLYH LPSDFW RQ ILVK VSDZQLQJñ DV ZHOO DV KLQGHULQJ
ERDW DFFHVV WR /DNH RI WKH :RRGV DQG:DUURDG KDUERXU ZKHQ WKH ILVKLQJ VHDVRQ RSHQV LQ 0D\â
VSULQJ OHYHOV DUH DOUHDG\ SHUFHLYHG DV EHLQJ YHU\ ORZï

& FRQFHUQ RYHU WKH LQFUHDVHG SRWHQWLDO RI IORRGLQJ FDXVHG E\ KLJKHU ZDWHU OHYHOV GXULQJ WKH
VXPPHUï
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-DFN 0F.HQ]LHñ /DNH RI WKH :RRGV 'LVWULFW 3URSHUW\ 2ZQHUV $VVRFLDWLRQñ :LQQLSHJ 0%
õ6HSWHPEHU êíñ ìääåô
& WKH /:'32$ LV QRW LQ IDYRXU RI WKH SURSRVHG 5DLQ\ð1DPDNDQ FKDQJHVï
& FKDQJHV WR /DNH RI WKH :RRGV LQIORZV WKDW FRXOG VHH WKH ODNH H[FHHG ìíçí IW õêëêïíä Pô PRUH
RIWHQ WKDQ LQ SDVW \HDUV ZRXOG OLNHO\ LQFUHDVH HURVLRQ DORQJ WKH VRXWK VKRUH DQG ZRXOG EH RI GHHS
FRQFHUQ WR WKHLU PHPEHUVKLSï 7KH ODNH LV FRQVLGHUHG WR EH KLJK DQ\ WLPH WKH ODNH OHYHO H[FHHGV
ìíçí IWï

& FRQFHUQ WKDW :LQQLSHJ 5LYHU IORZV DQG OHYHOV ZRXOG H[SHULHQFH JUHDWHU IOXFWXDWLRQV DQG WKDW KLJK
IORZV PLJKW RFFXU PRUH RIWHQï

& FRQFHUQ WKDW ODUJHU 0D\ð-XQH LQIORZVñ OHDGLQJ WR KLJKHU OHYHOVñ ZRXOG DGYHUVHO\ LPSDFW QHVWLQJ
VKRUHELUGV VXFK DV ORRQV DQG WKH SLSLQJ SORYHUñ DQG ZRXOG SRWHQWLDOO\ GHVWUR\ QDWXUDO EHDFKHV
ZKLFK DUH XQGHU ZDWHU RQFH WKH ODNH OHYHO H[FHHGV ìíçí IWï

& FRQFHUQ DERXW LPSDFWV RQ WKH ILVK SRSXODWLRQ RI UHGXFHG LQIORZ GXULQJ WKH VSULQJ VSDZQï

-RDQ 0XUDVKñ :KLWHVKHOO 'LVWULFW $VVRFLDWLRQñ 6HYHQ 6LVWHUV 0% õ2FWREHU ëñ ìääåô
& WKH $VVRFLDWLRQ REMHFWV WR WKH SURSRVHG UXOH FXUYH FKDQJHVï $VVRFLDWLRQ PHPEHUV DOUHDG\
H[SHULHQFH SUREOHPV ZLWK KLJK ZDWHUï 7KH SURSRVDOV ZRXOG H[DFHUEDWH WKHVH SUREOHPV DQG PDNH
LW PRUH GLIILFXOW IRU WKH %RDUG WR DGHTXDWHO\ DGGUHVV GRZQVWUHDP FRQFHUQVï

& WKHUH LV DOVR FRQFHUQ RYHU WKH LPSDFW RQ 0DQLWRED ILVK DQG KDELWDWñ SULPDULO\ RQ ULYHU VWXUJHRQ DQG
ZDOOH\H VSDZQLQJï

-RKQ %DUUñ 2QWDULR 0LQLVWU\ RI WKH (QYLURQPHQWñ .HQRUD 21 õ2FWREHU ëñ ìääåô
& 202( VXSSRUWV SRVLWLRQ RI 2015ñ DV RXWOLQHG DERYH õ6FRWW /RFNKDUWñ -XO\ ëíñ ìääåôï
& DWWDFKHG FRSLHV RI ,QWHUQDWLRQDO 5DLQ\ 5LYHU :DWHU 3ROOXWLRQ %RDUG DQG 202( OHWWHUV WR ,5/%&
õ$SULO ëêñ ìääçñ 0DUFK ìëñ ìääå DQG 0D\ ìëñ ìääåôï 0DLQ FRQFHUQV UHODWH WR DGYHUVH LPSDFWV
RQ ZDWHU UHVRXUFH XVHV RI WKH 5DLQ\ 5LYHUï

$UG\WKH 0F0DVWHUñ 5RVVHQGDOH 0% õ2FWREHU ìèñ ìääåô
& ZLWK SURSHUW\ RQ WKH :LQQLSHJ 5LYHUñ VKH LV FRQFHUQHG DERXW PRUH IUHTXHQW KLJK OHYHOV DQG HYHQ
PRUH ZDWHU OHYHO YDULDELOLW\ WKDQ FXUUHQWO\ H[LVWVï +HU SURSHUW\ LV GUDPDWLFDOO\ DIIHFWHG E\ KLJK
ZDWHUï

& DV WKH %RDUG NQRZVñ VKH KDV EHHQ D SXEOLF DGYRFDWH IRU WKH FRPPRQ ORRQ IRU PDQ\ \HDUV DQG LV
FRQFHUQHG WKDW ORRQV RQ WKH ULYHU ZRXOG EH PRUH QHJDWLYHO\ LPSDFWHG GXULQJ QHVWLQJ XQGHU WKH
SURSRVHG RSHUDWLQJ FKDQJHVñ GXH WR JUHDWHU ZDWHU OHYHO IOXFWXDWLRQVï 6KH QRWHV WKDW ILVK VSDZQ
GDWHV DQG ZDWHU OHYHO UHTXLUHPHQWV DUH VLPLODU WR WKH QHVWLQJ QHHGV RI WKH ORRQVï

&ï(ï õ7HGô %ULPEOHFRPEHñ /RQJERZ /DNH 21 õ2FWREHU ìæñ ìääåô
& REMHFWV YHU\ VWURQJO\ WR XQLODWHUDO DFWLRQ ZKLFK DSSHDUV WR EHQHILW 5DLQ\ /DNH ZLWKRXW EDODQFHG
LQSXW IURP /DNH RI WKH :RRGVï )LQGV WKLV DFWLRQ WR EH LQWROHUDEOH LQ WKDW LW DSSHDUV WR DGYHUVHO\
DIIHFW /DNH RI WKH :RRGV ILVK VSDZQ DQG WKH :LQQLSHJ 5LYHU ZLOG ULFH FURSï

& EHOLHYHV WKDW WKH SUHVHQW V\VWHP VKRXOG UHPDLQ XQFKDQJHGï

'DYLG &RUPLHñ 0DQLWRED +\GUR õDQG RQ EHKDOI RI :LQQLSHJ +\GURôñ :LQQLSHJ 0% õ1RYHPEHU éñ
ìääåô
& DOO SURSRVDOV UHVXOW LQ D QHW ORVV RI JHQHUDWLRQï (YHQ ZRUVHñ WKLV QHW ORVV FRQVLVWV RI D ODUJH ZLQWHU
ORVV SDUWLDOO\ PDGH XS E\ D VXPPHU JDLQï 7KH 0DQLWRED V\VWHP DOUHDG\ W\SLFDOO\ KDV HQHUJ\
VXUSOXVHV LQ WKH VXPPHU DQG GHILFLWV LQ WKH ZLQWHUñ DQG FRXQWV RQ XWLOL]LQJ UHVHUYRLU VWRUDJH WR
HIIHFW D WUDQVIHU RI JHQHUDWLRQ IURP VXPPHU WR ZLQWHUñ ZKHQ SRZHU GHPDQGV DUH WKH JUHDWHVWï
7KHVH SURSRVDOV UHGXFH WKLV WUDQVIHU DQG GLPLQLVK ZLQWHU JHQHUDWLRQ FDSDELOLW\ï 7KLV XOWLPDWHO\
OHDGV WR WKH QHHG IRU QHZ SRZHU IDFLOLWLHVï 2I WKH WKUHH DOWHUQDWLYHVñ 6& UHGXFHV ZLQWHU JHQHUDWLRQ
WKH PRVWñ DQG &ì WKH OHDVWï
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& WKHUH LV D VLPLODU FRQFHUQ ZLWK SHDNLQJ FDSDELOLW\ï 8QLWV ZLOO EH VKXW GRZQ ZLWK JUHDWHU IUHTXHQF\
GXULQJ SHDN GHPDQG SHULRGV GXH WR ODFN RI ZDWHUñ PDLQO\ LQ WKH )HEUXDU\ WR $SULO SHULRGï $JDLQñ
WKH 6& DOWHUQDWLYH KDV WKH JUHDWHVW LPSDFWñ WKH &ì DOWHUQDWLYH WKH OHDVWï :LWK WKH 6& DOWHUQDWLYHñ
DQ DYHUDJH RI æí 0: RI SHDNLQJ FDSDFLW\ñ RXW RI D WRWDO èçí 0:ñ ZRXOG EH ORVW LQ WKH ZRUVW \HDUï

& WKH 6& SURSRVDO ZRXOG UHGXFH PHDQ DQQXDO JHQHUDWLRQ RQ WKH :LQQLSHJ 5LYHU E\ åææí 0:Kñ DQG
E\ XS WR ìëçñííí 0:K LQ VRPH \HDUVï 7KH FRPELQHG HIIHFW RI UHGXFHG HQHUJ\ JHQHUDWLRQñ
UHGXFHG VHDVRQDO HQHUJ\ WUDQVIHU DQG UHGXFHG SHDNLQJ FDSDELOLW\ LV HVWLPDWHG IRU WKH 6&
DOWHUQDWLYH DW ùéææñííí DYHUDJH DQQXDO FRVWñ ZLWK D PD[LPXP DQQXDO FRVW RI DOPRVW ùêïè PLOOLRQñ
DQG IRU WKH &ì DOWHUQDWLYH DW ùëåçñííí DYHUDJH DQQXDO FRVW DQG ùìïç PLOOLRQ PD[LPXP DQQXDO
FRVWï

& DGYHUVH LPSDFWV DUH DOVR DQWLFLSDWHG IRU RWKHU XVHUV RI WKH ZDWHUV XQGHU WKH %RDUG©V MXULVGLFWLRQñ
LQFOXGLQJ 2QWDULR SRZHU LQWHUHVWVñ VKRUHIURQW SURSHUW\ RZQHUV õDIIHFWHG E\ LQFUHDVHG IUHTXHQF\
RI KLJK DQG ORZ ZDWHUôñ DQG ILVK DQG ZDWHUIRZO õOHVV GHVLUDEOH OHYHOV GXULQJ VSDZQLQJ DQG QHVWLQJ
SHULRGVôï 7KLV ZLOO UHVXOW LQ PRUH SUHVVXUH RQ WKH %RDUG E\ FRQIOLFWLQJ LQWHUHVWV WR PLWLJDWH
LPSDFWVñ OHDGLQJ WR D PRUH GLIILFXOW PDQDJHPHQW UROH IRU WKH %RDUGï

& 0+ UHFRPPHQGV WKDW WKH /:&% RSSRVH DQ\ UXOH FXUYH FKDQJHï 7KH GRZQVWUHDP DUHDV LQFXU RQO\
GLVEHQHILWV IURP DQ\ RI WKH SURSRVHG UXOH FXUYHVï 7KH FKDQJHV ZLOO UHGXFH WKH HIIHFWLYHQHVV RI
0+©V H[LVWLQJ JHQHUDWLQJ IDFLOLWLHVñ ZLOO FRQWULEXWH WR WKH QHHG WR FRQVWUXFW QHZ RQHVñ ZLOO UHVXOW
LQ LQFUHDVHG SRZHU FRVWV WR WKHLU FXVWRPHUVñ ZLOO DGYHUVHO\ LPSDFW WKH RWKHU /:&% LQWHUHVW JURXSV
DQG FUHDWH DGGLWLRQDO WHQVLRQV DPRQJ WKHPñ DQG ZLOO PDNH UHJXODWLQJ WKH ZDWHUV XQGHU WKH
/:&%©V MXULVGLFWLRQ PRUH GLIILFXOWï

& 0+ZRXOG UDQN WKH H[LVWLQJ UXOH FXUYHV DQG WKH WKUHH DOWHUQDWLYHV DV IROORZVñ IURP PRVW SUHIHUUHG
WR OHDVW SUHIHUUHGã ,-&ñ &ìñ 0ì DQG 6&ï

*ï -RKQVRQñ :LQQLSHJ 0% õ1RYHPEHU çñ ìääåô
& D &OHDUZDWHU %D\ õ/DNH RI WKH :RRGVô FRWWDJHUñ DOVR UHSUHVHQWLQJ /ï 3HUURQñ -ï -DUHPDñ %ï
0DUFHOOHñ & 5HLPHUñ -ï 6WDQLHUñ $ï 5XWKHUIRUG ÷ )ï 1XWWDOOï

& WKH\ DUH RSSRVHG WR WKH SURSRVHG 5DLQ\ð1DPDNDQ FKDQJHV EHFDXVH RI WKH SRWHQWLDO IRU UHGXFHG
VSULQJ LQIORZ WR /DNH RI WKH :RRGVï ,Q PDQ\ \HDUV WKHUH LV LQVXIILFLHQW ZDWHU GHSWK WR QDYLJDWH
LQWR WKH PDULQD IRU JDV DQG WKH SURSRVHG FKDQJHV ZRXOG DJJUDYDWH WKLV VLWXDWLRQï

& 7KH\ ZRXOG OLNH WR VHH /DNH RI WKH :RRGV ZDWHU OHYHO DW ìíçí IW E\ HDUO\ 0D\ï

:HQG\ 5HLGñ %LUFK ,VODQG 5HVRUWñ 0LQDNL 21 õ'HFHPEHU ììñ ìääåô
& FRQFHUQHG WKDW WKH SURSRVDOV ZRXOG UHVXOW LQ DGYHUVH LPSDFWV RQ ELUG QHVWV õORRQVñ HWFïô DQG
GDPDJH WR VKRUHOLQHV RQ /DNH RI WKH :RRGV DQG WKH :LQQLSHJ 5LYHUñ EXW SDUWLFXODUO\ LQ WKH VRXWK
HQG RI /DNH RI WKH :RRGVï

& FRQFHUQHG WKDW WKH LPSDFWV RI WKH SURSRVHG FKDQJHV õPRUH IUHTXHQW ULYHU OHYHO IOXFWXDWLRQVñ PRUH
KLJK ZDWHU HYHQWVô FRXOG EH ILQDQFLDOO\ GHYDVWDWLQJ WR VRPH SURSHUW\ RZQHUV ZKR GHSHQG RQ WKHLU
ZDWHUIURQW WR GR EXVLQHVVï õ1RWHã %LUFK ,VODQG 5HVRUWñ RQ *XQ /DNH QHDU 0LQDNLñ LV GUDPDWLFDOO\
DIIHFWHG E\ KLJK :LQQLSHJ 5LYHU ZDWHU OHYHOVï ,Q KLJK ZDWHU \HDUVñ WKH UHVRUW KDV KDG WR
VLJQLILFDQWO\ FXUWDLO LWV RSHUDWLRQVñ ZLWK D ODUJH ORVV RI UHYHQXH LQ DGGLWLRQ WR LQFUHDVHG FRVWV WR
PRGLI\ GRFNLQJñ HWFïô

& QRWHV WKDW WKH SURSRVDOV DUH VXSSRVHGO\ WR EHQHILW WKH ILVKHU\ RQ 5DLQ\ /DNHñ DQG ZRXOG OLNHO\
KDUP WKH ILVKHU\ RQ WKH :LQQLSHJ 5LYHUñ ZKLOH DW WKH VDPH WLPH D ZULWHU IRU WKH 0LQQHVRWD
'HSDUWPHQW RI 1DWXUDO 5HVRXUFHV LV UHSRUWLQJ LQ WKH 1RYHPEHUð'HFHPEHU ìääå LVVXH RI WKH
¦0LQQHVRWD 9ROXQWHHU§ WKDW ZDOOH\H ILVKLQJ RQ 5DLQ\ /DNH FXUUHQWO\ ¦LV ERRPLQJ§ï 6KH TXHVWLRQV
ZK\ FKDQJH LV QHFHVVDU\ LI WKLV LV WKH FDVHï

,Q DGGLWLRQ WR WKH DERYH FRPPHQWV UHFHLYHG E\ WKH /:&%ñ WKH ,5/%& DOVR UHFHLYHG VHYHUDO OHWWHUV
RI FRPPHQW UHODWLQJ WR /DNH RI WKH :RRGV DQG WKH :LQQLSHJ 5LYHUã
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6LPRQ 3HHWñ 2QWDULR 0LQLVWU\ RI 1DWXUDO 5HVRXUFHVñ 6LRX[ /RRNRXWñ 21 õ0DUFK ëéñ ìääåô
& FRQFHUQHG WKDW ,5/%& 6WDWXV 5HSRUW ILQGLQJV GR QRW FRQVLGHU LPSOLFDWLRQV RI VXJJHVWHG FKDQJHV
RQ WKH UHVW RI WKH GUDLQDJH EDVLQ DUHD PDQDJHG E\ WKH /DNH RI WKH :RRGV &RQWURO %RDUG õ/:&%ôñ
LQ SDUWLFXODU WKH SRWHQWLDO HIIHFWV WKDW FKDQJHV WR 5DLQ\ /DNH ZLOO KDYH RQ /DF 6HXO ZDWHU OHYHOV
DQG IORZVï

& UHTXHVW WKDW EHIRUH ,5/%&©V ILQGLQJV DUH DSSURYHG DQG LPSOHPHQWHG WKH /:&% H[DPLQH WKH
SRWHQWLDO HIIHFWV RI WKHVH FKDQJHV RQ /DF 6HXO DQG SURYLGH WKLV LQIRUPDWLRQ WR 2015 VR WKH\ FDQ
IXOO\ XQGHUVWDQG DQG DJUHH WR DQ\ FKDQJHV WR WKH V\VWHP WKDW PD\ DIIHFW /DF 6HXOï

-RDQ (DWRQñ /DNH RI WKH :RRGV &RQWURO %RDUGñ 2WWDZDñ 21 õ0D\ ìèñ ìääåô
õ)RU WKHVH FRPPHQWVñ VHH 5HSRUW 6HFWLRQ éïëô

0ï /ï :LOOLFNñ 2QWDULR 0LQLVWU\ RI 1DWXUDO 5HVRXUFHVñ 7KXQGHU %D\ñ 21 õ'HFHPEHU ìñ ìääåô
õ)RU WKHVH FRPPHQWVñ VHH 6HFWLRQ éïìïëô

:HQG\ 5HLGñ %LUFK ,VODQG 5HVRUWñ 0LQDNL 21 õ'HFHPEHU ììñ ìääåô
õ(VVHQWLDOO\ WKH VDPH OHWWHU DV VHQW WR WKH /:&% DQG UHSRUWHG DERYHô

5LFN %RZHULQJñ /DNH RI WKH :RRGV &RQWURO %RDUGñ 2WWDZDñ 21 õ0DUFK ìíñ ìäääô
õ)RU WKHVH FRPPHQWVñ VHH 5HSRUW 6HFWLRQ éïëïêô

éïëïê 3RVLWLRQ RI WKH /DNH RI WKH :RRGV &RQWURO %RDUG

%DVHG RQ WKH VWXGLHV LW XQGHUWRRN DQG RQ WKH SXEOLF DQG DJHQF\ FRPPHQWV LW UHFHLYHGñ WKH /:&%
SURYLGHG WKH 6WXG\ %RDUG ZLWK LWV SRVLWLRQ RQ WKH UXOH FXUYH LVVXH E\ OHWWHU GDWHG 0DUFK ìíñ ìäääï
([FHUSWV IURP WKLV OHWWHU IROORZã

ïïïï,Q VXPPDU\ñ RXU PRGHOOLQJ VKRZV WKDW DQ\ RI WKH SURSRVHG FKDQJHV ZRXOG PDNH WKH UHJXODWLRQ
REMHFWLYHV IRU /DNH RI WKH :RRGV DQG WKH :LQQLSHJ 5LYHU PRUH GLIILFXOW WR DFKLHYHñ ZLWK WKH OHDVW
LPSDFW UHVXOWLQJ IURP RSWLRQ &ì DQG WKH JUHDWHVW UHVXOWLQJ IURP RSWLRQ 6&ï

2QFH WKH OLNHO\ LPSDFWV LQ WHUPV RI OHYHOV DQG IORZV RQ WKH GRZQVWUHDP DUHDV ZHUH NQRZQñ ZH
WXUQHG WR RXU ,QWHUHVW *URXSV DQG WKH SXEOLF DW ODUJH IRU WKHLU LQSXWï ïïïï,Q UHVSRQVH ZH UHFHLYHG D
QXPEHU RI ZULWWHQ VXEPLVVLRQVïïïïï :H DOVR UHFHLYHG YHUEDO LQSXWñ VRPH E\ WHOHSKRQH DQG PXFK
LQ SHUVRQ DW RXU DQQXDO SXEOLF RSHQ KRXVHñ KHOG LQ .HQRUD RQ 6HSWHPEHU êíñ ìääåï ,Q VXPPDU\ñ
DOO RI WKH LQSXW UHFHLYHG KDV EHHQ QHJDWLYH WR WKH SURSRVHG 5DLQ\ð1DPDNDQ UXOH FXUYH FKDQJHVï
,Q SDUWLFXODUñ WKHUH DUH VLJQLILFDQW FRQFHUQV H[SUHVVHG E\ WKH QDWXUDO UHVRXUFH PDQDJHUV IRU WKH
GRZQVWUHDP DUHDV UHJDUGLQJ QHJDWLYH LPSDFWV RQ WKH ILVKHU\ DQG ZDWHUIRZOñ DQG VLJQLILFDQW ORVVHV
LQ HQHUJ\ JHQHUDWLRQ DUH SUHGLFWHG E\ WKH SRZHU XWLOLWLHVï 5HVRUW RSHUDWRUV RQ WKH :LQQLSHJ 5LYHUñ
ZKR DOUHDG\ PXVW FRQWHQG ZLWK ODUJH YDULDWLRQV LQ ZDWHU OHYHO GXULQJ WKHLU VKRUW RSHUDWLQJ VHDVRQñ
IHDU JUHDWHU FRVWV DQG ORVW EXVLQHVV GXH WR WKH SUHGLFWHG LQFUHDVH LQ ULYHU OHYHO IOXFWXDWLRQV DQG
H[WUHPHVï

2YHUDOOñ LW LV FOHDU WKDW WKHUH DUH QR EHQHILWVñ DQG VLJQLILFDQW GLVEHQHILWV LQ VRPH \HDUVñ IRU WKH
GRZQVWUHDP DUHDV LI WKH SURSRVHG UXOH FXUYH FKDQJHV ZHUH WR EH LPSOHPHQWHGï &RQWLQXLQJ ZLWK
WKH H[LVWLQJ ,-& UXOH FXUYHV RQ 5DLQ\ð1DPDNDQ LV WKH EHVW RSWLRQ IRU /DNH RI WKH :RRGV DQG WKH
:LQQLSHJ 5LYHUñ ZKLOH DQ DGRSWLRQ RI WKH &ì DOWHUQDWLYHñ WKHQ WKH 0ì DOWHUQDWLYHñ DQG ILQDOO\ WKH 6&
SURSRVDOñ ZRXOG OHDG WR SURJUHVVLYHO\ PRUH VHYHUH QHJDWLYH LPSDFWV E\ DOO LQGLFDWLRQVï
1HYHUWKHOHVVñ DV D ZDWHU PDQDJHPHQW %RDUG RXUVHOYHV ZLWK D IXOO PDQGDWH IRU GD\ðWRðGD\
RSHUDWLRQVñ ZH XQGHUVWDQG WKH SUHVVXUHV WKH ,-& LV XQGHU WR DGGUHVV FHUWDLQ ZDWHU FRQWURO LVVXHV
RQ 5DLQ\ð1DPDNDQï :H FDQQRW DUJXH DJDLQVW WKH FRQFHSW RI DQ DSSURSULDWH EDODQFH RI ZDWHU
PDQDJHPHQW SROLF\ IRU WKH EDVLQ RYHUDOOï :H DUH WKHUHIRUH SUHSDUHG WR FRQVLGHU VRPH GLVEHQHILWV
GRZQVWUHDP LQ RUGHU WR DFKLHYH VRPH EHQHILWV XSVWUHDPñ SURYLGHG WKDW WKH VWHSV WDNHQ OHDG WR DQ
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DSSDUHQW QHW JDLQ IRU WKH V\VWHP RYHUDOOï :H DUH QRW SUHSDUHG WR DFFHSW FKDQJHV WKDW ZRXOG OHDG
WR D QHW ORVV RYHUDOO õJUHDWHU GLVEHQHILWV GRZQVWUHDP WKDQ WKH EHQHILWV DFKLHYHG XSVWUHDPô RU
FKDQJHV WKDW ZRXOG UHVXOW LQ XQPDQDJHDEOH LPSDFWV GRZQVWUHDP IRU WKH LQWHUHVWV DQG WKH XVHUV
WKDW ZH PXVW FRQVLGHUï 8QIRUWXQDWHO\ñ LQ RXU EXVLQHVVñ LW LV LPSRVVLEOH WR GHWHUPLQH WKH EHQHILWV
DQG GLVEHQHILWV DEVROXWHO\ DQG TXDQWLWDWLYHO\ LQ DGYDQFHï 7KHUH DUH XQFHUWDLQWLHV LQYROYHGï

*LYHQ WKH LQIRUPDWLRQ FXUUHQWO\ DYDLODEOHñ D FRPSURPLVH WKDW ZH EHOLHYH ZRXOG EH UHDVRQDEOH IRU
ERWK XSVWUHDP DQG GRZQVWUHDP LQWHUHVWVñ DQG RQH WKDW ZH ZRXOG EH ZLOOLQJ WR DFFHSWñ ZRXOG EH WKH
DGRSWLRQ RI WKH &ì DOWHUQDWLYH RQ D WULDO EDVLVï )URP RXU SHUVSHFWLYHñ ZH EHOLHYH ZH FDQ PDQDJH
WKH LPSDFWV RI WKLV DOWHUQDWLYH ZLWK UHDVRQDEOH VXFFHVVï $V IRU 5DLQ\ DQG 1DPDNDQñ WKLV ZRXOG
DOORZ DOO WKH FKDQJHV EHLQJ VRXJKW IRU 1DPDNDQ DQG ZRXOG JLYH 5DLQ\ WKH EHQHILW RI HDUOLHU IORZV
IURP 1DPDNDQï +RZHYHUñ WKH FKDQJHV SURSRVHG IRU 5DLQ\ LWVHOI ZRXOG UHVXOW LQ OHVV VXFFHVV LQ
PHHWLQJ RXU REMHFWLYHV GRZQVWUHDPñ ZLWK WKH HDUOLHU VSULQJ UHILOO EHLQJ HVSHFLDOO\ KDUPIXOï 7KLV
FRXOG SLW WKH 5DLQ\ ILVKHU\ GLUHFWO\ DJDLQVW WKH /DNH RI WKH :RRGV DQG :LQQLSHJ 5LYHU ILVKHULHVñ DQG
KDV EHHQ VKRZQ E\ \RXU RZQ VWXGLHV WR EH OHVV QDWXUDO LQ WHUPV RI WLPLQJ WKDQ WKH FXUUHQW UXOHVï
$OVRñ VLQFH WKH HDUOLHU UHILOO LV SULPDULO\ WR EHQHILW WKH 5DLQ\ ILVKHU\ñ ZH GUDZ \RXU DWWHQWLRQ WR WKH
HQFORVHG DUWLFOH IURP WKH 1RYHPEHUð'HFHPEHU ìääå 0LQQHVRWD 9ROXQWHHUñ ZKLFK LQGLFDWHV WKDW WKH
5DLQ\ ILVKHU\ LV UHFRYHULQJ YHU\ ZHOO LQ UHVSRQVH WR PRUH UHVSRQVLEOH ILVKHU\ PDQDJHPHQW
SUDFWLFHVñ ZKLOH VWLOO XQGHU WKH FXUUHQW ZDWHU PDQDJHPHQW UXOHVï $V WR WKH GXUDWLRQ RI WKH WULDO
SHULRGñ ZH EHOLHYH D WULDO LQ WKH RUGHU RI ìí \HDUV ZRXOG EH UHDVRQDEOHñ LQ RUGHU WR FROOHFW GDWD WR
DVVHVV WKH LPSDFWV RI WKH FKDQJH DQG LQ RUGHU WR KDYH D FKDQFH RI H[SHULHQFLQJ D UHDVRQDEOH
UDQJH RI LQIORZV WR WKH V\VWHPï 2I FRXUVHñ ZH ZRXOG FDOO IRU DQ HDUOLHU UHYLHZ LI LPSDFWV RQ /DNH
RI WKH :RRGV DQG WKH :LQQLSHJ 5LYHU DSSHDU WR EH PRUH VHYHUH WKDQ DQWLFLSDWHGï

èï &21&/86,216 $1' 5(&200(1'$7,216

7KH %RDUG KDV DVVHPEOHG DQG HYDOXDWHG D ZLGH DUUD\ RI H[LVWLQJ LQIRUPDWLRQ LQ DOO RI WKH VHFWRUDO
DUHDV GHILQHG LQ WKH 3ODQ RI 6WXG\ï :KHUH QHFHVVDU\ QHZ LQIRUPDWLRQ ZDV JHQHUDWHG RU UHTXHVWHGñ
ZLWK DWWHQWLRQ IRFXVVHG RQ WKH GRZQVWUHDP LPSDFWV DQG WKH HFRQRPLFîVRFLDO UHFUHDWLRQDO IDFWRUV
VLQFH WKH SUHSDUDWLRQ RI WKH 6WDWXV 5HSRUW LQ 0DUFK ìääåï :KLOH VRPH GDWD JDSV VWLOO H[LVW LQ UHODWLRQ
WR WKH SRVVLEOH LPSDFWV RI FKDQJHV WR WKH UXOH FXUYHV RQ ILVKHULHV DQG WKH DTXDWLF HQYLURQPHQW RQ WKH
5DLQ\ 5LYHUñ WKH %RDUG EHOLHYHV HQRXJK LQIRUPDWLRQ LV DYDLODEOH WR MXVWLI\ LWV UHFRPPHQGDWLRQVï

0DQDJHPHQW RI WKH ZDWHU UHVRXUFHV LQ WKH EDVLQ UHTXLUHV D FDUHIXO EDODQFLQJ RI WKH LQWHUHVWV RI D
P\ULDG RI UHVRXUFH VHFWRUV DQG XVHUVï &RQIOLFWV H[LVW EHWZHHQ PDQDJHPHQW RI WKH ODNHV IRU ILVKHULHV
DQG K\GURSRZHU SXUSRVHVñ EHWZHHQ WKH GHYHORSPHQW RI KDELWDW IRU ILVK VSDZQLQJ DQG WKH GHVLUH IRU
VWDEOH ZDWHU OHYHOV E\ WKH ERDWLQJ DQG FRWWDJH XVHUVñ DQG EHWZHHQ PDQDJLQJ IRU HFRORJLFDO EHQHILWV
DQG IORRGLQJï 6LPLODUO\ WKHUH LV D QHHG WR EDODQFH WKH LQWHUHVWV RI WKH XSVWUHDP DQG GRZQVWUHDP
XVHUVñ QRW RQO\ EHWZHHQ 1DPDNDQ DQG 5DLQ\ ODNHV EXW DOVR EHWZHHQ WKHVH ODNHV DQG WKH 5DLQ\ 5LYHU
î /DNH RI WKH :RRGV î :LQQLSHJ 5LYHUï 7KH %RDUG KDV DWWHPSWHG WR WDNH D EDVLQðZLGH DSSURDFK WKDW
ZLOO VDWLVI\ñ WR VRPH GHJUHHñ WKH QHHGV RI WKH PDMRULW\ RI XVHUV DQG PD[LPL]H D QHW JDLQ IRU WKH
V\VWHP RYHUDOOï

,Q PDNLQJ LWV UHFRPPHQGDWLRQV WKH %RDUG IRXQG LW QHFHVVDU\ WR DFKLHYH D EDODQFH EHWZHHQ ZKDW ZHUH
TXDQWLILDEOH HFRQRPLF GLVEHQHILWV LQ WKH K\GURSRZHU DQG IORRG GDPDJH DUHDV ZLWK SRVVLEOH
ILVKHULHVîWRXULVPñ HFRORJLFDOñ HQYLURQPHQWDO DQG UHFUHDWLRQDO EHQHILWV DQG GLVEHQHILWV WKDW FRXOG QRW
EH TXDQWLILHG WR WKH VDPH GHJUHHï ,Q D VLPLODU ZD\ LW ZDV QRW SRVVLEOH WR ZHLJK TXDQWLWDWLYHO\ WKH
SRVVLEOH ILVKHULHV DQG UHODWHG EHQHILWV RQ 5DLQ\ DQG 1DPDNDQ ODNHV DJDLQVW SRVVLEOH ORVVHV RQ /DNH
RI WKH :RRGV DQG WKH :LQQLSHJ 5LYHUï 7KH %RDUG KDV EDVHG LWV GHFLVLRQV RQ ZKDW LW IHHOV LV WKH
SUREDEOH RXWFRPH RI WKH UHFRPPHQGDWLRQV DQG KDV DWWHPSWHG WR PDNH LWV WUDGHRIIV EDVHG RQ WKH
LQIRUPDWLRQ JHQHUDWHG XQGHU WKH VWXG\ñ H[SHULHQFH DQG LQWXLWLRQ UDWKHU WKDQ VWULFWO\ WKH GHILQHG
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HFRQRPLFVï $ WULDO SHULRG RI LPSOHPHQWDWLRQ LV UHFRPPHQGHG DV WKH UHFRPPHQGDWLRQV RI WKH %RDUG
UHIOHFW D QXPEHU RI XQFHUWDLQWLHV DV WR WKH EHQHILWV DQG GLVEHQHILWVï

,Q DGGLWLRQ WR UHFRPPHQGLQJ QHZ UXOH FXUYHVñ WKH %RDUG KDV PDGH D QXPEHU RI UHFRPPHQGDWLRQV
WR LPSURYH WKH 2UGHU IURP D PDQDJHPHQW SHUVSHFWLYH LQ WHUPV RI PLQLPXP IORZVñ RSHUDWLRQV ZLWKLQ
WKH UXOH FXUYH EDQGVñ DQG LQFOXVLRQ RI WKH RYHUIORZV DW %HDU DQG *ROG 3RUWDJHV LQ WKH VHWWLQJ RI
PLQLPXP RXWIORZV IURP 1DPDNDQ /DNHï 7KH UHFRPPHQGDWLRQV DUH DQ LQWHJUDWHG ZKROH DQG VKRXOG
QRW EH FRQVLGHUHG LQ D SLHFHPHDO PDQQHUï

7KH UHFRPPHQGDWLRQV IROORZï

ìï 7KH UHFRPPHQGHG UXOH FXUYHV VKRZQ RQ )LJXUH ì VKRXOG EH DGRSWHGï 7KHVH DUH HVVHQWLDOO\
D PLQRU PRGLILFDWLRQ RI WKH SURSRVHG ,QWHUQDWLRQDO 6WHHULQJ &RPPLWWHH UXOH FXUYHV RQ
1DPDNDQ /DNH DQG WKH H[LVWLQJ ,-& UXOH FXUYHV RQ 5DLQ\ /DNHï

5DWLRQDOH
7KLV SURSRVDO PRUH FORVHO\ DSSUR[LPDWHV WKH QDWXUDO UXQRII WLPLQJ WKDQ WKH SUHVHQW ,-& UXOH FXUYHVñ
DQG SURYLGHV DQ DSSURSULDWH EDODQFH EHWZHHQ HQKDQFLQJ WKH HFRORJLFDO EHQHILWV RQ WKH 1DPDNDQ
&KDLQ RI /DNHV DQG 5DLQ\ /DNH DQG WKH DQWLFLSDWHG HFRORJLFDO GLVEHQHILWV RQ /DNH RI WKH :RRGVï
7KH LPSDFWV RQ WKH 5DLQ\ 5LYHU DUH QRW H[SHFWHG WR EH PDMRUñ ZLWK SHUKDSV PLQRU LPSURYHPHQWV WR
WKH HFRORJ\ DQG VRPH LQFUHDVHG IORRGLQJï ,W DOVR VLJQLILFDQWO\ UHGXFHV WKH KLJK ODNH OHYHOV DQG
K\GURSRZHU GLVEHQHILWV DVVRFLDWHG ZLWK WKH 6WHHULQJ &RPPLWWHH SURSRVDOï

3UR
� SRWHQWLDO LPSURYHPHQW WR ILVK VSDZQLQJ RQ WKH 1DPDNDQ &KDLQ RI /DNHV WKURXJK D FRPELQDWLRQ
RI HDUOLHU DFFHVV WR VSDZQLQJ EHGV DQG LPSURYHG ILVK KDELWDW UHODWHG WR VXPPHU DQG IDOO
GUDZGRZQï

� SRWHQWLDO LPSURYHPHQW LQ WKH DTXDWLF SODQW DQG DVVRFLDWHG ZLOGOLIH FRPPXQLWLHV LQ WKH 1DPDNDQ
&KDLQ RI /DNHV WKURXJK UHGXFWLRQ LQ ODUJH VHDVRQDO ZDWHU OHYHO IOXFWXDWLRQVï

� LPSURYHG HDUO\ VSULQJ QDYLJDWLRQ DQG DFFHVV WR GRFNV RQ 1DPDNDQ /DNHï
� SURYLGHV YLUWXDOO\ WKH VDPH UHVXOWV RQ 1DPDNDQ /DNH DV WKH 6WHHULQJ &RPPLWWHH SURSRVDOñ EXW
DOORZV D ZLGHU SHULRG RI VSULQJ UHILOO FORVHU WR FRQGLWLRQV XQGHU QDWXUHñ DQG SURYLGHV IOH[LELOLW\
IRU D ODWHU UHILOO LQ \HDUV RI DQWLFLSDWHG KHDY\ UXQRIIï 7R PRYH WKH ULVLQJ UXOH FXUYH EDQG DV IDU
IRUZDUG DV SURSRVHG E\ WKH 6WHHULQJ &RPPLWWHH ZRXOG EH LQ GLUHFW FRQIOLFW ZLWK WKH VWXGLHV SULRU
WR WKH ìäæí UXOH FXUYH FKDQJHñ ZKLFK UHFRPPHQGHG PRYLQJ WKH FXUYHV EDFN WR WKHLU SUHVHQW
SRVLWLRQ EHFDXVH RI IORRGLQJ H[SHULHQFHG ZKHQ WKH\ KDG EHHQ PRYHG IRUZDUG E\ WKH ìäèæ 2UGHUï

� HVVHQWLDOO\ VXSSRUWHG E\ WKH %RDUG©V ILVKHULHV H[SHUWV DQG JURXSV VXFK DV WKH %RUGHU /DNHV
$VVRFLDWLRQï

� WKH QXPEHU RI ORZ IORZ YLRODWLRQV RQ 1DPDNDQ /DNH ZRXOG GHFUHDVHï
� WKH HQYLURQPHQWDO UHVRXUFHV DVVRFLDWHG ZLWK 9R\DJHXUV 1DWLRQDO 3DUN ZRXOG SUREDEO\ EH
HQKDQFHGï

� WKH LPSDFWV RQ WKH OLPLWHG ZLOG ULFH KDUYHVW RQ 5DLQ\ /DNH ZRXOG QRW FKDQJHï
� IORRG GDPDJHV DQG K\GURSRZHU GLVEHQHILWV ZRXOG EH UHGXFHG FRPSDUHG WR 6& UXOH FXUYHVï

&RQ
� WKH PD[LPXP IORRG OHYHO RQ 1DPDNDQ /DNH ZLOO LQFUHDVH DERXW é FPñ DQG WKHUH ZRXOG D VPDOO
LQFUHDVH LQ IORRG GDPDJHV GXULQJ PHGLXP WR KLJK IORZ HYHQWVï

� DYHUDJH DQQXDO HQHUJ\ JHQHUDWLRQ DW )RUW )UDQFHV ð ,QWHUQDWLRQDO )DOOV LV UHGXFHG E\ ëøñ DQG
ZLQWHU JHQHUDWLRQ E\ çøï

� ODWH VXPPHU DQG IDOO QDYLJDWLRQ RQ WKH 1DPDNDQ &KDLQ RI /DNHVñ DQG DFFHVV WR GRFNVñ ZRXOG EH
PRUH GLIILFXOWï



Date LRC URC EDL
Jan 01 339.70 340.00 338.95
Apr 01 338.95 339.70
Apr 15 338.95
Jun 01 340.95
Jun 07 340.70
Jun 30 338.95
Jul 01 340.15
Sep 01 340.45 340.65
Sep 30 340.15
Oct 01 340.45 340.65 338.95

Date LRC URC EDL
Jan 01 337.20 337.45 336.90
Apr 01 336.70 337.00 336.70
Apr 21 336.70
Jun 01 337.30 337.60
Jun 30 336.70
Jul 01 337.50 337.75 337.20
Sep 30
Oct 24 337.50 337.20
Nov 01 337.75

Rainy Lake
Recommended Rule Curves

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1104

1105

1106

1107

1108

1109

336.5

336.7

336.9

337.1

337.3

337.5

337.7

337.9

338.1

1

Le
ve

l (
m

)

Recommended Rule
Curves (Band)

Emergency Drought
Line

IJC 1970 Rule Curves

SC Rule Curves

Namakan Lake
Recommended Rule Curves

DecNovOctSepAugJulJunMayAprMarFebJan

1119

1118

1117

1116

1115

1114

1113

1112

1111

1110

1109

1108
337.6

338.0

338.4

338.8

339.2

339.6

340.0

340.4

340.8

341.2

1

Le
ve

l (
m

)

Recommended Rule
Curves (Band)

Emergency Drought
Line

IJC 1970 Rule Curves

SC Rule Curves



,5/%& ð 'UDIW )LQDO 5HSRUW ð 5HYLHZ RI WKH ,-& 2UGHU IRU 5DLQ\ ÷ 1DPDNDQ /DNHV ð ìäääïíéïëå 3DJH æè

� 5DLQ\ 5LYHU IORZV LQ -XQH ZRXOG LQFUHDVH E\ DERXW æí FXELF PHWUHV SHU VHFRQGï +RZHYHUñ WKLV
LV DERXW KDOI WKH LQFUHDVH RI WKH SURSRVHG ,QWHUQDWLRQDO 6WHHULQJ &RPPLWWHH UXOH FXUYHV LI DSSOLHG
WR ERWK ODNHVï

� WKH SUHVXPHG HFRORJLFDO EHQHILWV õLGHQWLILHG E\ WKH 6WHHULQJ &RPPLWWHHô RI DQ HDUOLHU UHILOO DQG
VXPPHU GUDZGRZQ RQ 5DLQ\ /DNH ZRXOG QRW EH DFKLHYHGï

� WKH IUHTXHQF\ RI OHVV GHVLUDEOH VSULQJ VSDZQLQJ FRQGLWLRQV RQ /DNH RI WKH :RRGV ZRXOG LQFUHDVHñ
DQG WKH PD[LPXP IORRG OHYHO ZRXOG EH êðé FP KLJKHUï

� LQFUHDVHG IOXFWXDWLRQ LQ WKH OHYHOV RI WKH :LQQLSHJ 5LYHU ZRXOG RFFXU DV D FRQVHTXHQFH RI
PHHWLQJ RSHUDWLQJ REMHFWLYHV RQ /DNH RI WKH :RRGVï

� WKHUH ZRXOG EH K\GURSRZHU ORVVHV RQ WKH :LQQLSHJ 5LYHUñ ZLWK DQ DYHUDJH DQQXDO FRVW LQ WKH
QHLJKERXUKRRG RI 86ùìçíñííí DQG D PD[LPXP DQQXDO FRVW RI DERXW 86ùì PLOOLRQï

� WKLV DOWHUQDWLYH õDQG DOO WKH RWKHU RSWLRQV WHVWHGô GR QRW LQFRUSRUDWH WKH FRQFHSW RI LQWHUðDQQXDO
YDULDELOLW\ WR PRUH FORVHO\ GXSOLFDWH WKH H[WUHPHV RI QDWXUH õIORRG DQG GURXJKWô DV UHFRPPHQGHG
E\ WKH (QYLURQPHQWDO 'DWD WHFKQLFDO UHSRUW SUHSDUHG E\ WKH 86 $UP\ &RUSV RI (QJLQHHUVï

ëï 7KH PLQLPXP RXWIORZ FULWHULD IRU 1DPDNDQ /DNH VKRXOG EH H[SUHVVHG LQ WHUPV RI WKH WRWDO
1DPDNDQ &KDLQ RI /DNHV RXWIORZ UDWKHU WKDQ LQ WHUPV RI WKH .HWWOH )DOOV RXWIORZñ VR WKDW
WKH RYHUIORZV IURP *ROG DQG %HDU 3RUWDJH DUH DFFRXQWHG IRUï

5DWLRQDOH
7KH RYHUIORZV DUH QRW DFFRXQWHG IRU LQ WKH FXUUHQW 2UGHUï 7KLVñ LQ FRQMXQFWLRQ ZLWK WKH PLQLPXP
RXWIORZ VSHFLILHG DW .HWWOH )DOOVñ FDQ PDNH LW GLIILFXOW WR PDLQWDLQ WKH OHYHO RI 1DPDNDQ /DNH XQGHU
ORZ IORZ FRQGLWLRQVï

3UR
� WKH SURSRVHG FKDQJH ZRXOG UHIOHFW WKH LQFUHDVHG GLVFKDUJH FDSDFLW\ RI *ROG 3RUWDJHñ FDXVHG E\
HURVLRQñ VLQFH WKH RULJLQDO 2UGHU ZDV GHYHORSHGï

� IXWXUH FKDQJHV LQ WKH RXWIORZ FDSDFLW\ RI HLWKHU *ROG 3RUWDJH RU %HDU 3RUWDJH ZRXOG DXWRPDWLFDOO\
EH DFFRXQWHG IRUï

� WKH OHYHO RI 1DPDNDQ /DNH ZRXOG EH PDLQWDLQHG VRPHZKDW KLJKHU XQGHU GURXJKW FRQGLWLRQVï

&RQ
� *ROG DQG %HDU 3RUWDJH IORZVñ SUHVHQWO\ XQDFFRXQWHG IRUñ FRQWULEXWH WR PDLQWDLQLQJ 5DLQ\ /DNH
OHYHOV XQGHU GURXJKW FRQGLWLRQVï $OWKRXJK WKH LPSDFW ZLOO EH VPDOO GXH WR WKH UHODWLYH ODUJHU VL]H
RI 5DLQ\ /DNH YHUVXV 1DPDNDQ /DNHñ VRPHZKDW ORZHU OHYHOV FRXOG UHVXOW RQ 5DLQ\ /DNHï

� LI *ROG 3RUWDJH FRQWLQXHV WR HQODUJHñ HYHQWXDOO\ WKHUH FRXOG EH OHVV PLQLPXP IORZ WKDQ GHVLUDEOH
XQGHU GURXJKW FRQGLWLRQV DW .HWWOH )DOOVï +RZHYHUñ LI *ROG 3RUWDJH GLG FRQWLQXH WR HQODUJH WR
VXFK D SRLQWñ DFWLRQ LQYROYLQJ WKH ,-& ZRXOG EH UHTXLUHG VLQFH RYHUDOO FRQWURO RYHU 1DPDNDQ /DNH
ZRXOG EH JUHDWO\ GLPLQLVKHGï

êï 7KH PLQLPXP RXWIORZ FULWHULD VKRXOG EH UHYLVHG DV IROORZV IRU ERWK ODNHVï 2Q 1DPDNDQ
/DNHñ WKH RXWIORZ VKRXOG EH UHGXFHG WR êí P îV LQVWDQWDQHRXV ZKHQHYHU WKH ODNH OHYHO LVê

EHORZ WKH /RZHU 5XOH &XUYHñ DQG VKRXOG EH IXUWKHU UHGXFLEOHñ DW WKH GLVFUHWLRQ RI WKH
,5/%& EXW QR ORZHU WKDQ ìè P îVñ ZKHQHYHU WKH ODNH OHYHO LV EHORZ WKH (PHUJHQF\ 'URXJKWê

/LQH õ('/ô VKRZQ RQ )LJXUH ìï 2Q 5DLQ\ /DNHñ WKH RXWIORZ VKRXOG EH UHGXFHG WR ìíí P îVê

LQVWDQWDQHRXV ZKHQHYHU WKH ODNH OHYHO LV EHORZ WKH /5&ñ DQG VKRXOG EH IXUWKHU UHGXFLEOHñ
DW WKH GLVFUHWLRQ RI WKH ,5/%& EXW QR ORZHU WKDQ çè P îVñ ZKHQHYHU WKH ODNH OHYHO LV EHORZê

WKH ('/ VKRZQ RQ )LJXUH ìï õ7KH FXUUHQW VHDVRQDO DQG GLXUQDO FULWHULD ZRXOG EH
HOLPLQDWHGïô
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5DWLRQDOH
7KLV DSSURDFK ZRXOG SURYLGH PLQLPXP RXWIORZV YHU\ FORVH WR WKH H[LVWLQJ ZKHQHYHU WKH ORZHU UXOH
FXUYHV DUH UHDFKHGñ EXW ZRXOG HOLPLQDWH WKH VHDVRQDO DQG GLXUQDO IOXFWXDWLRQV FXUUHQWO\ H[SHULHQFHG
RQ WKH 5DLQ\ 5LYHUñ ZKLFK DSSDUHQWO\ DUH QR ORQJHU GHHPHG WR EH XVHIXO DQG DUH HYHQ EHOLHYHG WR EH
KDUPIXO E\ WKH 0LQQHVRWD 'HSDUWPHQW RI 1DWXUDO 5HVRXUFHVï )XUWKHUñ LW ZRXOG SUHðDXWKRUL]H WKH
%RDUG WR JR WR ORZHU GLVFKDUJHV XQGHU PRUH H[WUHPH GURXJKW FRQGLWLRQV LQ D PDQQHU VLPLODU WR WKDW
IROORZHG QXPHURXV WLPHV LQ WKH SDVWñ EXW ZLWKRXW UHTXLULQJ WKH ,-& WR ILUVW LVVXH D WHPSRUDU\ 2UGHUï
7KH %RDUG ZRXOG VWLOO IROORZ WKH VDPH FRQVXOWDWLYH SURFHVV ZLWK WKH UHVRXUFH DJHQFLHV DQG RWKHUV
EHIRUH LPSOHPHQWLQJ IXUWKHU UHGXFWLRQVñ EXW ZRXOG KDYH PRUH IOH[LELOLW\ WR DGGUHVV FKDQJLQJ
FRQGLWLRQV DQG XVHU QHHGV XQGHU VXFK H[WUHPH FRQGLWLRQVï +RZHYHUñ WKH %RDUG©V GLVFUHWLRQDU\
SRZHUV DUH VWLOO OLPLWHG WR IORZ UDQJHV ZKLFK DUH XQGHUVWRRG WR EH DFFHSWDEOH IRU DOO LQWHUHVWVñ DQG
IRU ZKLFK WKHUH LV D SUHFHGHQWï ,-& LQYROYHPHQW ZRXOG VWLOO EH UHTXLUHG LI HYHQ PRUH H[WUHPH
PHDVXUHV ZHUH FRQWHPSODWHGï

3UR
� WKHUH ZRXOG EH JUHDWHU FHUWDLQW\ DV WR KRZ WKH PLQLPXP RXWIORZ UDWH ZRXOG EH PDQDJHG XQGHU
GURXJKW FRQGLWLRQVï

� ZDWHU OHYHO IOXFWXDWLRQV LQ WKH 5DLQ\ 5LYHU ZRXOG EH UHGXFHG DQG KDELWDW IRU VSDZQLQJ RI ZDOOH\H
DQG VWXUJHRQ LPSURYHGï

&RQ
� UHGXFHG IUHTXHQF\ RI GLUHFW ,-& LQYROYHPHQW XQGHU PRGHUDWH GURXJKW FRQGLWLRQVï

éï $Q\ QHZ UXOH FXUYHV DGRSWHG VKRXOG EH LPSOHPHQWHG RQ D WULDO EDVLVï 7KH OHQJWK RI WKH WULDO
FRXOG EH IRU D GHILQHG SHULRGñ RU OLQNHG WR FHUWDLQ K\GURORJLFDO H[WUHPHV RFFXUULQJ GXULQJ
WKH WULDO SHULRGñ EXW LQ DQ\ FDVH VKRXOG QRW EH VKRUWHU WKDQ ìí \HDUV VR WKDW D UDQJH RI HYHQWV
FDQ EH H[SHULHQFHG DQG DGDSWDWLRQV RI WKH ELRORJLFDO FRPPXQLW\ FDQ EHJLQ WR EH LGHQWLILHGï

5DWLRQDOH
7KHUH DUH D QXPEHU RI XQFHUWDLQWLHV UHJDUGLQJ WKH EHQHILWV RI WKH SURSRVHG FKDQJHV RQ 1DPDNDQð
5DLQ\ /DNHV DQG SRVVLEOH LPSDFWV RQ GRZQVWUHDP DUHDVñ DV ZHOO DV WKH RSWLPXP EDODQFH EHWZHHQ
LQWHUHVWV RQ DQ\ RI WKH LQGLYLGXDO ZDWHU ERGLHVï $ WULDO SHULRG ZRXOG SURYLGH D GLUHFW PHFKDQLVP IRU
UHYHUVDO RU UHYLVLRQ RI WKH UXOH FXUYHV SURSRVHG ZLWKRXW KDYLQJ WR VWDUW WKH HQWLUH UHYLHZ SURFHVV RYHU
DJDLQï $Q\ QHZ 2UGHU VKRXOG KDYH D WHQ \HDU OLIH VSDQ WR DOORZ DQ RSSRUWXQLW\ IRU WKH ,-& WR LQLWLDWH
DGGLWLRQDO VWXGLHVñ RU GHFLGH RQ WKH QDWXUH RI DQ\ UHYLHZ WR EH FRQGXFWHG LQ WKH VHFRQG RU VXEVHTXHQW
2UGHU SHULRGVï

3UR
� D WULDO SHULRG SURYLGHV DQ RSSRUWXQLW\ WR DFWXDOO\ H[SHULHQFH DQG LGHQWLI\ WKH EHQHILWV DQG
SUREOHPV DVVRFLDWHG ZLWK D QHZ UHJXODWRU\ UHJLPH LQ D WLPHO\ PDQQHUï $ VLJQLILFDQW ERG\ RI
K\GURORJLFDO DQG ILVKHULHV EDVHOLQH GDWD H[LVWV DQG LW LV H[SHFWHG WKDW SRWHQWLDO GHWULPHQWDO LPSDFWV
ZRXOG EHJLQ WR PDQLIHVW WKHPVHOYHV ZLWKLQ D ILYH \HDU SHULRGï 7KH SRVLWLYH DQG PRUH VXEWOH
FKDQJHV WR WKH ELRORJLFDO FRPPXQLW\ DV D FRQVHTXHQFH RI WKH SURSRVHG UXOH FXUYH FKDQJHV PD\
WDNH ORQJHU WR LGHQWLI\â KHQFH WKH ìí \HDU VXJJHVWHG WULDO SHULRGï

� D WULDO LPSOHPHQWDWLRQ RI QHZ UXOH FXUYHV UDWKHU WKDQ D ¦ILQDO§ LPSOHPHQWDWLRQ PD\ VRPHZKDW
UHOLHYH WKH FRQFHUQV RI DQ\ LQGLYLGXDOV RU JURXSV RSSRVHG WR WKH UHFRPPHQGDWLRQVñ VLQFH LW RIIHUV
WLPHO\ UHFRXUVH LI WKH UHVXOWV DUH GLIIHUHQW WKDQ DQWLFLSDWHGï

&RQ
� XQFHUWDLQW\ DQG GHEDWH RYHU WKH PRVW DSSURSULDWH UXOH FXUYHV PLJKW EH H[WHQGHGï
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èï 0RQLWRULQJ SURJUDPV VKRXOG EH LPSOHPHQWHG E\ WKH UHVRXUFH PDQDJHPHQW DJHQFLHV LQ
DFFRUGDQFH ZLWK WKH UHFRPPHQGDWLRQV RI WKH ILVKHULHV DQG HQYLURQPHQWDO UHVRXUFHV H[SHUWV
WR HQDEOH WKH LPSDFWV RI QHZ UXOH FXUYHV RQ WKH ELRORJLFDO DQG DTXDWLF FRPPXQLWLHV WR EH
LGHQWLILHGñ DQG WR SURYLGH DQ DGHTXDWH VRXUFH RI LQIRUPDWLRQ IRU IXWXUH UHYLHZVï

5DWLRQDOH
7KHUH LV VWLOO VRPH XQFHUWDLQW\ WKDW WKH SURSRVHG FKDQJHV ZLOO UHVXOW LQ WKH GHVLUHG EHQHILWV WR WKH
ILVKHULHV DQG DTXDWLF HQYLURQPHQWñ DQG WKH DVVRFLDWHG VRFLRðHFRQRPLF LQWHUHVWVñ WKDW KDYH EHHQ
SUHGLFWHGï 2Q WKH RWKHU KDQG WKH SRWHQWLDO DGYHUVH HIIHFWV RQ K\GURSRZHU JHQHUDWLRQ DQG IORRGLQJ
DUH UHDVRQDEO\ ZHOO TXDQWLILHGï ,W LV WKHUHIRUH DSSURSULDWH WKDW WKH UHVRXUFH PDQDJHPHQW DJHQFLHV
EH WDVNHG ZLWK LGHQWLI\LQJ WKH FKDQJHV WR WKH ILVKHULHV DQG DTXDWLF UHVRXUFHV LQ 5DLQ\ DQG 1DPDNDQ
/DNHVñ DQG WKH 5DLQ\ 5LYHUñ EDVHG RQ DGHTXDWH DQG ZHOO IXQGHG PRQLWRULQJ SURJUDPVï &RQVLGHUDWLRQ
VKRXOG EH JLYHQ WR WKH HVWDEOLVKPHQW RI DQ ,-& 0RQLWRULQJ &RPPLWWHHñ RQ ZKLFK WKH UHVRXUFH
DJHQFLHV DUH UHSUHVHQWHGñ WR GHILQH WKH QHFHVVDU\ PRQLWRULQJ SURJUDPVï 7KLV ZRUN FDQ DOVR EH WLHG
WR RQJRLQJ ,-& UHYLHZV RI PRQLWRULQJ UHTXLUHPHQWV IRU %RXQGDU\ :DWHUV PDQDJHPHQW SXUSRVHVï

3UR
� GHILQLQJ DQG LPSOHPHQWLQJ WKH QHFHVVDU\ DQG FULWLFDO PRQLWRULQJ SURJUDPV ZLOO HQVXUH WKDW WKH
IDFWXDO EDVH QHHGHG WR TXDQWLI\ EHQHILWV DQG GLVEHQHILWV WR WKH ILVKHULHV DQG DTXDWLF UHVRXUFHV DUH
LQ SODFHñ UDWKHU WKDQ FRQWLQXLQJ WR UHPDLQ LQ GRXEWï

&RQ
� UHSUHVHQWDWLYHV RI WKH UHVRXUFH PDQDJHPHQW DJHQFLHV KDYH H[SUHVVHG FRQFHUQ WKDW DQ DGHTXDWH
PRQLWRULQJ SURJUDP FDQQRW EH GHVLJQHG DQG LPSOHPHQWHG ZLWKLQ SUHVHQW UHVRXUFH OLPLWDWLRQVï

çï 7KH 2UGHU VKRXOG VWDWH WKDWñ ZLWKLQ WKH UXOH FXUYH RSHUDWLQJ EDQGVñ UHJXODWLRQ RSHUDWLRQV
DUH WR EH VROHO\ DW WKH GLVFUHWLRQ RI WKH GDP RZQHUV LQ DFFRUGDQFH ZLWK EDVLQ FRQGLWLRQVï
7KH IOH[LELOLW\ LQWHQGHG WR EH RIIHUHG E\ WKHVH EDQGV IRU UHVSRQGLQJ WR FXUUHQW EDVLQ
FRQGLWLRQV DQG ORFDO QHHGV VKRXOG QRW EH FRQVWUDLQHG E\ DQ\ DGGLWLRQDO UXOHVï

5DWLRQDOH
7KH H[LVWLQJ 2UGHU KDV HVVHQWLDOO\ EHHQ DOWHUHG E\ DGGLWLRQDO UHVWULFWLRQV LPSRVHG E\ WKH 8QLWHG
6WDWHV )HGHUDO (QHUJ\ 5HJXODWRU\ &RPPLVVLRQ õ)(5&ô RQ WKH 8QLWHG 6WDWHV RXWOHW IDFLOLWLHVï 7KLV
KDV UHGXFHG WKH IOH[LELOLW\ LQWHQGHG LQ WKH RULJLQDO 2UGHU WR SHUPLW WKH &RPSDQLHV WR PRGLI\
RSHUDWLRQV LQ UHVSRQVH WR EDVLQ FRQGLWLRQV RU LQIORZ IRUHFDVWVï ,W KDV DOVR UHVXOWHG LQ WKH WZR
&RPSDQLHV UHJXODWLQJ WKHLU ZRUNV DW FURVV SXUSRVHV GXULQJ WKH VSULQJ UHILOO SHULRGï 'HILQLQJ WKH
LQWHQW RI RSHUDWLRQDO IOH[LELOLW\ ZLWKLQ WKH ,-& UXOH FXUYHV ZRXOG HOLPLQDWH WKH SRVVLELOLW\ RI OLPLWLQJ
UXOHV EHLQJ LPSRVHG E\ RWKHUVï ,W ZRXOG SHUPLW WKH FRPSDQLHV WR DGGUHVVñ ZLWKLQ WKH FXUYHVñ WKHLU
RZQ QHHGV DQG WKH QHHGV RI RWKHUV LQ UHVSRQVH WR VSHFLILF EDVLQ FRQGLWLRQVï

3UR
� WKH UHVSRQVLELOLW\ DQG FOHDU DXWKRULW\ RI WKH ,-& RYHU ZDWHU PDQDJHPHQW LQ WKH 5DLQ\ð 1DPDNDQ
EDVLQ ZRXOG EH UHVWRUHGï

� RYHUODSSLQJ RU FRQIOLFWLQJ ZDWHU PDQDJHPHQW REMHFWLYHV ZRXOG EH HOLPLQDWHGï
� WKH &DQDGLDQ DQG 8QLWHG 6WDWHV RSHUDWLRQV ZRXOG QRW EH DW FURVV SXUSRVHV GXH WR FRQIOLFWLQJ
UHJXODWLRQVï

� RSHUDWLQJ REMHFWLYHV WKDW PHHW D ZLGHU UDQJH RI XVHU QHHGV FRXOG EH LPSOHPHQWHGï

&RQ
� RWKHU DJHQFLHV ZRXOG QRW EH DEOH WR LPSRVH WKHLU ZDWHU PDQDJHPHQW FULWHULD RQ WKHVH ODNHVï
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çï 3529,6,21 2) &200(176

7KH FRQFOXVLRQV DQG UHFRPPHQGDWLRQV RI WKLV 'UDIW )LQDO 5HSRUW ZHUH SUHVHQWHG WR WKH
&RPPLVVLRQHUV RI WKH ,QWHUQDWLRQDO -RLQW &RPPLVVLRQ LQ :DVKLQJWRQñ '& RQ $SULO ìêñ ìäääñ DQG
WR WKH SXEOLF DW ODUJH DW WKH ,5/%&©V DQQXDO SXEOLF PHHWLQJ LQ )RUW )UDQFHVñ 21 RQ $SULO ëåñ ìäääï
7KH UHSRUW LV EHLQJ GLVWULEXWHG WR NH\ VWDNHKROGHUVñ DQG LV DYDLODEOH XSRQ UHTXHVW WR LQWHUHVWHG
PHPEHUV RI WKH SXEOLFñ VWDUWLQJ $SULO ëåñ ìäääï 6XSSRUWLQJ PDWHULDOV DQG GRFXPHQWV ZLOO EH
DFFHVVLEOH XSRQ UHTXHVWï

3XEOLF FRPPHQW RQ WKH VWXG\ DQG WKH UHSRUW LV ZHOFRPHGï 7R IDFLOLWDWH WKLVñ WKH ,QWHUQDWLRQDO -RLQW
&RPPLVVLRQ ZLOO KROG D 3XEOLF +HDULQJ LQ WKH 5DLQ\ð1DPDNDQ EDVLQ LQ HDUO\ -XO\ñ ìäääï ,Q DGGLWLRQñ
WKH &RPPLVVLRQ DQG WKH %RDUG ZLOO DFFHSW ZULWWHQ FRPPHQWV XQWLO -XO\ êíñ ìäääï &RPPHQWV WR WKH
%RDUG PD\ EH VHQW WR HLWKHU RI WKH WZR 0HPEHUVã

&ROï .HQQHWK 6ï .DVSULVLQ 0Uï 'DOH 5ï .LPPHWW
86 $UP\ &RUSV RI (QJLQHHUV (QYLURQPHQWDO 3URWHFWLRQ 6HUYLFH
6Wï 3DXO 'LVWULFW (QYLURQPHQW &DQDGD
ìäí )LIWK 6WUHHW (DVW 2WWDZD 21 .ì$ í+ê
6Wï 3DXO 01 èèìíèðìçêå

NHQQHWKïVïNDVSULVLQ#XVDFHïDUP\ïPLO GDOHïNLPPHWW#HFïJFïFD
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%,%/,2*5$3+<

$FUHV ,QWHUQDWLRQDO /LPLWHGï 5HSRUW RQ $QDO\VLV RI 3URSRVHG &KDQJHV WR 5XOH &XUYHV RI 5DLQ\ DQG
1DPDNDQ /DNHVï 3UHSDUHG IRU %RLVH &DVFDGH &RUSRUDWLRQï -XO\ ìääêï

$FUHV ,QWHUQDWLRQDO /LPLWHGï 5HSRUW RQ $VVHVVPHQW RI )ORRG 'DPDJH 3RWHQWLDO RQ 5DLQ\ð1DPDNDQ
/DNH 6\VWHPï 3UHSDUHG IRU %RLVH &DVFDGH &RUSRUDWLRQï -XO\ ìääêï

$QGHUVRQñ 'HQQLV DQG )DVEHQGHUñ 3HWHU DQG *QDEDVLNñ 9LUJLQLDï 5HYLHZ RI WKH 3RWHQWLDO (IIHFWV RI
6HOHFWHG (FRORJLFDO DQG &XOWXUDO 5HVRXUFHV RI 3URSRVHG &KDQJHV LQ :DWHU /HYHO 5HJXODWLRQV IRU
5DLQ\ DQG 1DPDNDQ /DNHVï 86 $UP\ &RUSV RI (QJLQHHUVñ 6Wï 3DXO 'LVWULFWï -DQXDU\ ìääæï

$QGHUVRQñ 'HQQLV 'ïñ DQG )DVEHQGHUñ 3HWHU -ïï 0HPRUDQGXP IRU 5HFRUGã 5HYLHZ RI 3URSRVHG 5XOH
&XUYH &KDQJHV IRU 1DPDNDQ DQG 5DLQ\ /DNHï 86 $UP\ &RUSV RI (QJLQHHUVñ 6Wï 3DXO 'LVWULFWï ìæ
'HFHPEHU ìääæï

(QYLURQPHQW &DQDGDñ :DWHU ,VVXHV %UDQFKï 5(*86( ð 5LYHU %DVLQ 5HJXODWLRQ DQG (FRV\VWHP
0DQDJHPHQW 0RGHO ð 8VHU©V 0DQXDOï $SULO ìääçï

,QWHUQDWLRQDO 5DLQ\ /DNH %RDUG RI &RQWUROï 5DLQ\ð1DPDNDQ 6WXG\ ð 6LPXODWLRQ 0RGHOOLQJï ìç
6HSWHPEHU ìääæï

,QWHUQDWLRQDO 5DLQ\ /DNH %RDUG RI &RQWUROï 5DLQ\ð1DPDNDQ 6WXG\ ð ,QIORZ )RUHFDVWLQJ &RPSRQHQWï
êí 2FWREHU ìääæï

,QWHUQDWLRQDO 5DLQ\ /DNH %RDUG RI &RQWUROï 5DLQ\ð1DPDNDQ 6WXG\ ð 7LPLQJ RI 5HILOO î 1DWXUDO /HYHO
0RGHOOLQJï êí 2FWREHU ìääæï

,QWHUQDWLRQDO 5DLQ\ /DNH %RDUG RI &RQWUROï 5DLQ\ð1DPDNDQ 6WXG\ ð $GGLWLRQDO 5(*86(
0RGHOOLQJï ëì 1RYHPEHU ìääæï

,QWHUQDWLRQDO 5DLQ\ /DNH %RDUG RI &RQWUROï 6WDWXV 5HSRUW ð 5HYLHZ RI WKH ,-& 2UGHU IRU 5DLQ\ DQG
1DPDNDQ /DNHVï ê 0DUFK ìääåï

,QWHUQDWLRQDO 5DLQ\ /DNH %RDUG RI &RQWUROï 6WDWXV 5HSRUW ð 5HYLHZ RI WKH ,-& 2UGHU IRU 5DLQ\ DQG
1DPDNDQ /DNHV î $GGHQGXP ì ð ,PSDFWV RQ 5DLQ\ 5LYHU /HYHOVï å 'HFHPEHU ìääåï

,5/%&î,/:&%ï %ULHILQJ 3DSHU RQ ,QWHUQDWLRQDO 5DLQ\ /DNH %RDUG RI &RQWURO ð ,QWHUQDWLRQDO /DNH
RI WKH :RRGV &RQWURO %RDUGï 6XEPLWWHG WR WKH ,QWHUQDWLRQDO -RLQW &RPPLVVLRQñ 6HPLðDQQXDO
0HHWLQJñ :LQQLSHJñ 0DQLWREDï 1RYHPEHU ìäåéï

.LWFKHOOñ -DPHV )ï DQG .RVKLQVN\ñ *RUGRQ 'ïï )LQDO 5HSRUW ð 5HYLHZ RI 3URSRVHG &KDQJHV LQ :DWHU
/HYHO 5HJXODWLRQ IRU 5DLQ\ DQG 1DPDNDQ /DNHVã 7KHLU &RQVHTXHQW (FRORJLFDO (IIHFWV RQ )LVKHULHV
DQG 5HODWHG $TXDWLF 5HVRXUFHVï êí -XO\ ìääçï

.RVKLQVN\ñ *RUGRQ 'ï DQG .LWFKHOOñ -DPHV )ïï 5HVSRQVH IURP WKH )LVKHULHV 3HUVSHFWLYH 7R WKH
1DWXUDOð/HYHO 0RGHOOLQJ 5HVXOWV )RU 5DLQ\ DQG 1DPDNDQ /DNHV 'DWHG êí 2FWREHU ìääæï ìê -DQXDU\
ìääåï

/DNH RI WKH :RRGV &RQWURO %RDUGï /DNH RI WKH :RRGV 0RGHOOLQJ ð ,PSDFWV RI 5DLQ\ð1DPDNDQ 5XOH
&XUYH &KDQJHï è -XQH ìääåï
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86 $UP\ &RUSV RI (QJLQHHUVï 5DLQ\ DQG 1DPDNDQ /DNHV 3URSRVHG 5XOH &XUYH &KDQJHV ð 3KDVH
$ ð (FRQRPLFVã (YDOXDWLRQ RI ([LVWLQJ 'DWDï 6Wï 3DXO 'LVWULFWï 2FWREHU ìääçï

86 $UP\ &RUSV RI (QJLQHHUVï (YDOXDWLRQ RI WKH (FRQRPLFñ 6RFLDO DQG 5HFUHDWLRQDO ,PSDFWV RI
3URSRVHG &KDQJHV WR WKH 5XOH &XUYHV 'HILQLQJ WKH 2SHUDWLRQ RI 5DLQ\ DQG 1DPDNDQ /DNHVï
1RUWKZHVWHUQ 'LYLVLRQñ +\GURSRZHU 6\VWHP $QDO\VLVñ 0DQGDWRU\ &HQWHU RI ([SHUWLVHï 0DUFK ìäääï
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$33(1',;

7KLV DSSHQGL[ FRQWDLQV WKH WDEOHV DQG JUDSKV UHIHUHQFHG LQ 6HFWLRQV ê DQG éï 7KH\ DSSHDU LQ WKH
RUGHU UHIHUHQFHG LQ WKH WH[Wï

$ï +\GURORJLF 0RGHOOLQJ

$ïì 6LPXODWLRQ RI 5HJXODWHG /DNH /HYHOV DQG 2XWIORZV

7DEOH ì ð 1DPDNDQ /DNH 5(*86( 5HVXOWV ð êä <HDU 5XQV õìäèåðìääçô >ê SDJHV@
7DEOH ë ð 5DLQ\ /DNH 5(*86( 5HVXOWV ð êä <HDU 5XQV õìäèåðìääçô >ê SDJHV@
*UDSK ì ð ìäçå 5XQ )ì /HYHOV IRU 5DLQ\ DQG 1DPDNDQ ODNHV
*UDSK ë ð ìääç 5XQ )ì /HYHOV IRU 5DLQ\ DQG 1DPDNDQ ODNHV
*UDSK ê ð ìäææ 5XQ )ì /HYHOV IRU 5DLQ\ DQG 1DPDNDQ ODNHV
*UDSK é ð ìäçå 5XQV )ìð)è /HYHOV (QYHORSH IRU 5DLQ\ DQG 1DPDNDQ ODNHV
*UDSK è ð 5XQV )ìð)å 1DPDNDQ /DNH /HYHO 3DUDPHWHU &RPSDULVRQ
*UDSK ç ð 5XQV )ìð)å 5DLQ\ /DNH /HYHO 3DUDPHWHU &RPSDULVRQ
*UDSK æ ð 5XQV )ìð)å 5DLQ\ /DNH (QHUJ\ *HQHUDWLRQ &RPSDULVRQ
*UDSK å ð 5XQ )ì 1DPDNDQ /DNH 2XWIORZ 'XUDWLRQ &XUYHV
*UDSK ä ð 5XQ )ì 5DLQ\ /DNH 2XWIORZ 'XUDWLRQ &XUYHV
*UDSK ìí ð ìääç 5XQV )ìð&ìð0ì /HYHOV IRU 5DLQ\ DQG 1DPDNDQ ODNHV
*UDSK ìì ð ìäææ 5XQV )ìð&ìð0ì /HYHOV IRU 5DLQ\ DQG 1DPDNDQ ODNHV
*UDSK ìë ð 5XQV )ìð&ìð0ì 1DPDNDQ DQG 5DLQ\ ODNHV /HYHO 3DUDPHWHU &RPSDULVRQ
*UDSK ìê ð 5XQV )ìð&ìð0ì 5DLQ\ /DNH (QHUJ\ *HQHUDWLRQ &RPSDULVRQ
*UDSK ìé ð 5XQV )ìð&ìð0ì 5DLQ\ /DNH 2XWIORZ 'XUDWLRQ &XUYHV
*UDSK ìè ð ìäèí 5XQV )ìð&ìð0ì /HYHOV IRU 5DLQ\ DQG 1DPDNDQ ODNHV
7DEOH ê ð 5DQNHG 6SULQJ /HYHO 3HDNV DQG 'LIIHUHQFHV IRU 5DLQ\ DQG 1DPDNDQ ODNHV

$ïë 6LPXODWLRQ RI 1DWXUDO /DNH /HYHOV DQG 2XWIORZV

*UDSK ìç ð ìäæíðìäæé 1DWXUDO DQG +LVWRULF /HYHOV IRU 5DLQ\ DQG 1DPDNDQ ODNHV
*UDSK ìæ ð ìäæäðìäåê 1DWXUDO DQG +LVWRULF /HYHOV IRU 5DLQ\ DQG 1DPDNDQ ODNHV

%ï ,QIORZ )RUHFDVWLQJ

7DEOH é ð 3HUIHFW ,QIORZ )RUHFDVW 5XOH &XUYH 'HYLDWLRQV
7DEOH è ð 3HUIHFW ,QIORZ )RUHFDVW 3HDN /HYHO IRU ç +LJKHVW /HYHO <HDUV
*UDSK ìå ð ìäçå 3HUIHFW )RUHFDVW 5RXWLQJ /HYHOV IRU 5DLQ\ DQG 1DPDNDQ ODNHV ð ,-& FXUYHV

&ï )ORRG 5LVN $VVHVVPHQW

7DEOH ç ð 3HDN $QQXDO (OHYDWLRQð)UHTXHQF\ IRU 5DLQ\ DQG 1DPDNDQ ODNHV
7DEOH æ ð 3HDN $QQXDO 'LVFKDUJHð)UHTXHQF\ IRU 5DLQ\ /DNH
*UDSK ìä ð 5XQV )ìð&ìð0ì $QQXDO (OHYDWLRQð'XUDWLRQ &XUYHV IRU 5DLQ\ DQG 1DPDNDQ /DNHV

'ï 5HVSRQVH WR ,QIORZ )RUHFDVWLQJ &RPPHQWV

7DEOH å ð 3HUIHFW ,QIORZ )RUHFDVW $*2 DQG 85& 0D[ 'HYLDWLRQV ð &RQVWUDLQHG E\ /5&
7DEOH ä ð 3HUIHFW ,QIORZ )RUHFDVW $*2 DQG 85& 0D[ 'HYLDWLRQV ð 8QFRQVWUDLQHG E\ /5&
*UDSK ëí ð 8QFRQVWUDLQHG ìäçå 3HUIHFW )RUHFDVW 5RXWLQJ /HYHOV IRU 5DLQ\ DQG 1DPDNDQ ODNHV
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(ï 5DLQ\ 5LYHU ð 6LPXODWLRQ RI 5LYHU /HYHOV

7DEOH ìí ð 5DLQ\ 5LYHU /HYHO 5HVXOWV ð êä <HDU 5XQV
*UDSK ëì ð 5XQ )ì )RUW )UDQFHV 7DLOZDWHU /HYHO 3HUFHQWLOHV
*UDSK ëë ð 5XQ )ìð&ìð0ì )RUW )UDQFHV 7DLOZDWHU /HYHO 'XUDWLRQ &XUYHV
*UDSK ëê ð 5XQ )ìð&ìð0 )RUW )UDQFHV 7DLOZDWHU /HYHOV ð ìäçå ÷ ìäæé
*UDSK ëé ð 5XQ )ì 0DQLWRX 5DSLGV /HYHO 3HUFHQWLOHV
*UDSK ëè ð 5XQ )ìð&ìð0ì 0DQLWRX 5DSLGV /HYHO 'XUDWLRQ &XUYHV
*UDSK ëç ð 5XQ )ì 7RZQ RI 5DLQ\ 5LYHU /HYHO 3HUFHQWLOHV
*UDSK ëæ ð 5XQ )ìð&ìð0ì 7RZQ RI 5DLQ\ 5LYHU /HYHO 'XUDWLRQ &XUYHV

)ï /DNH RI WKH :RRGV î :LQQLSHJ 5LYHU ð /:&% 0RGHO 5HVXOWV

7DEOH ìì ð /DNH RI WKH :RRGV 0RGHOOLQJ 6XPPDU\ RI 5HVXOWV ð êä <HDU 5XQV
*UDSK ëå ð 5XQ )ì /DNH RI WKH :RRGV /HYHO DQG 2XWIORZ 3HUFHQWLOHV
*UDSK ëä ð 5XQ )ìð&ìð0ì /DNH RI WKH :RRGV /HYHO DQG 2XWIORZ èí 3HUFHQWLOHWK

*UDSK êí ð 5XQ )ìð&ìð0ì ìäæå /DNH RI WKH :RRGV /HYHOV DQG 2XWIORZV
*UDSK êì ð 5XQ )ìð&ìð0ì ìääì /DNH RI WKH :RRGV /HYHOV DQG 2XWIORZV
*UDSK êë ð 5XQ )ìð&ìð0ì ìääç /DNH RI WKH :RRGV /HYHOV DQG 2XWIORZV
*UDSK êê ð 5XQ )ìð&ìð0ì 0RQWKO\ 2XWIORZ 'XUDWLRQ &XUYHV
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BASE CASE OPERATING POLICY VARIANTS
SCENARIO RUNS                       Natural Historic Run F1 Run F2 Run F3 Run F4 Run F5

(Simulated) (Regulated) Base Case - 50 % Buffer 30 % Buffer 80 % Buffer Maximum Refill Minimum Refill
IJC SC IJC SC IJC SC IJC SC IJC SC

Maximum Lake Level/Year            341.38/1968 341.69/1968 341.53/1968 341.58/1968 341.53/1968 341.58/1968 341.53/1968 341.58/1968 341.53/1968 341.58/1968 341.53/1968 341.57/1968
Minimum Lake Level/Year      337.03/1977 338.09/1972 338.40/1977 338.94/1977 338.19/1977 338.94/1977 338.71/1977 338.94/1977 337.89/1977 338.92/1977 338.71/1977 338.92/1977
Mean Lake Level                      339.04 339.99 339.97 340.19 339.89 340.13 340.11 340.28 339.82 340.09 340.00 340.19
#Days > All Gates Open Level/Ann Max 58/32 129/57 106/41 139/48 105/41 139/48 107/41 140/48 105/41 138/48 107/41 136/46
#Days > URC Max. Level/Ann Max 112/42 531/79 207/50 260/60 202/50 260/60 219/50 262/60 204/50 260/60 206/50 257/58
#Days > URC/Ann Max NA NA 674/81 482/88 655/81 469/88 876/84 527/88 628/81 459/88 860/82 481/87
#Days Jul-Sep < SC Sep LRC/Ann Max 3459/92 110/76 241/92 127/48 261/92 196/55 214/92 81/49 284/92 212/92 214/92 311/50
#Days < LRC/Ann Max NA NA 709/188 680/164 827/203 906/167 505/170 493/152 902/221 1091/204 786/170 913/176
#Days < LRC Min. Level/Ann Max 227/162 0/0 0/0 0/0 0/0 0/0 0/0 0/0 8/6 0/0 0/0 0/0
Outflow - Namakan Total     - Mean 162.0 162.1 162.0 162.0 162.0 162.0 162.0 162.0 162.0 162.0 162.0 162.0
                                            - Max 670.7 704.3 663.5 674.0 663.5 674.0 664.1 674.0 663.5 674.0 662.7 672.9
                                            - Min 20.3 0.0 28.3 28.3 28.3 28.3 28.3 28.3 28.3 28.3 28.3 28.3
#Days Outflow < 28.3 215 729 0 0 0 0 0 0 0 0 0 0
Mean Outflow                      - Jan 98.8 123.2 126.3 104.6 129.5 107.8 121.9 100.2 135.5 113.2 116.9 97.8
                                            - Apr 113.6 112.1 126.1 113.2 125.5 111.3 126.8 118.6 121.5 107.2 123.6 129.1
                                            - Jun 330.1 280.1 262.8 320.6 260.6 318.9 266.8 322.4 251.6 317.2 274.6 320.4
                                            - Aug 179.1 144.7 143.8 154.9 144.3 155.1 143.7 155.9 142.4 155.2 145.9 155.2
Winter Drawdown                - Mean 0.7 1.7 1.8 0.9 1.9 1.0 1.6 0.7 2.2 1.2 1.5 0.7
                                            - Max 1.7 2.5 2.3 1.7 2.5 1.7 2.0 1.6 2.8 1.8 2.0 1.7
                                            - Min 0.1 0.9 1.6 0.8 1.7 0.9 1.3 0.7 2.0 1.0 1.3 0.6
Annual Refill                        - Mean 1.7 2.4 2.4 1.6 2.6 1.8 2.2 1.4 2.9 2.0 2.1 1.4
                                            - Max 3.3 3.0 3.1 2.3 3.3 2.4 2.7 2.0 3.6 2.6 2.8 2.0
                                            - Min 0.2 1.9 1.5 1.3 1.5 1.4 1.4 1.2 1.6 1.5 1.4 1.1
Mean Lake Level                 - Jun 339.94 340.62 340.56 340.83 340.52 340.81 340.64 340.86 340.48 340.83 340.54 340.79
                                            - Jul 339.67 340.83 340.81 340.75 340.78 340.73 340.87 340.79 340.80 340.77 340.77 340.68
                                            - Aug 339.23 340.83 340.82 340.61 340.78 340.59 340.88 340.65 340.82 340.64 340.76 340.54
                                            - Sep 338.95 340.80 340.80 340.55 340.76 340.52 340.86 340.59 340.81 340.58 340.72 340.48
#Days >URC/<LRC(1209 days) - Jan NA NA 0/   2 0/  46 0/   2 0/  46 0/   2 0/  46 0/   2 0/  46 0/   2 0/  46
#Days >URC/<LRC(1102 days) - Feb NA NA 0/   0 0/  28 0/   0 0/  28 0/   0 0/  28 0/   0 0/  28 0/   0 0/  28
#Days >URC/<LRC(1209 days) - Mar NA NA 0/   0 0/  11 0/   0 0/  13 0/   0 0/   1 0/   0 0/   1 0/   0 0/  17
#Days >URC/<LRC(1170 days) - Apr NA NA 42/   0 12/  36 41/   2 9/  86 93/   0 36/  15 26/  65 2/ 288 105/   0 23/  32
#Days >URC/<LRC(1209 days) - May NA NA 309/ 115 106/ 157 296/ 165 97/ 208 447/  60 120/ 110 283/ 272 87/ 263 441/  60 104/ 153
#Days >URC/<LRC(1170 days) - Jun NA NA 175/ 147 171/  98 174/ 156 171/ 114 183/ 134 177/  80 173/ 178 177/ 124 172/ 136 165/ 100
#Days >URC/<LRC(1209 days) - Jul NA NA 41/ 128 52/  41 41/ 128 52/  77 41/ 124 52/  32 41/ 133 52/  82 39/ 124 52/  40
#Days >URC/<LRC(1209 days) - Aug NA NA 6/  98 20/  31 6/ 101 19/  31 8/  79 21/  31 6/ 104 20/  62 6/ 125 17/  58
#Days >URC/<LRC(1170 days) - Sep NA NA 29/ 118 46/  82 25/ 170 46/ 137 32/  63 46/  40 27/  72 46/  72 26/ 236 45/ 258
#Days >URC/<LRC(1209 days) - Oct NA NA 31/  85 34/  89 31/  84 34/ 105 31/  40 34/  49 31/  49 34/  64 31/  92 34/ 120
#Days >URC/<LRC(1170 days) - Nov NA NA 31/  16 30/  30 31/  19 30/  30 31/   3 30/  30 31/  27 30/  30 30/  11 30/  30
#Days >URC/<LRC(1208 days) - Dec NA NA 10/   0 11/  31 10/   0 11/  31 10/   0 11/  31 10/   0 11/  31 10/   0 11/  31

NOTES:
1) Total number of days simulated = 14244
2) #Days Jul-Sep < SC Sep LRC/Ann Max  = number of days between July1 and Sept 30 when the level is below that defined by the SC lower rule curve in Sept.
3) Winter drawdown is the difference between the highest level after Nov 15 and the lowest level before Mar 31; 
4) Annual Refill is the rise between the lowest level after Feb 1 and the highest level before Jul 31
5) UNITS are metres for levels, cubic metres per second for flows and Gwh for energy
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SENSITIVITY TO HIGHER/LOWER INFLOWS EFFECT OF REDUCED MIN
BASE CASE  OR TO INFLOW DATA ERRORS OUTFLOW REQ'MT

SCENARIO RUNS                       Natural Historic Run F1 Run F6 Run F7 Run F8
(Simulated) (Regulated) Base Case - 50 % Buffer 110 % Inflow 90 % Inflow Reduced Min Outflow

IJC SC IJC SC IJC SC IJC SC
Maximum Lake Level/Year            341.38/1968 341.69/1968 341.53/1968 341.58/1968 341.80/1968 341.85/1968 341.27/1968 341.30/1968 341.53/1968 341.58/1968
Minimum Lake Level/Year      337.03/1977 338.09/1972 338.40/1977 338.94/1977 338.41/1977 338.94/1977 338.39/1977 338.92/1977 338.42/1977 339.08/1977
Mean Lake Level                      339.04 339.99 339.97 340.19 340 340.21 339.93 340.17 339.98 340.20
#Days > All Gates Open Level/Ann Max 58/32 129/57 106/41 139/48 243/52 301/58 30/25 30/30 106/41 139/48
#Days > URC Max. Level/Ann Max 112/42 531/79 207/50 260/60 391/60 470/66 84/39 115/45 208/50 260/60
#Days > URC/Ann Max NA NA 674/81 482/88 1021/101 789/101 376/57 272/70 677/82 485/88
#Days Jul-Sep < SC Sep LRC/Ann Max 3459/92 110/76 241/92 127/48 215/92 83/42 280/92 231/67 135/84 9/3
#Days < LRC/Ann Max NA NA 709/188 680/164 563/173 557/137 857/204 923/199 477/156 307/79
#Days < LRC Min. Level/Ann Max 227/162 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0
Outflow - Namakan Total     - Mean 162.0 162.1 162.0 162.0 178.2 178.2 145.8 145.8 162.0 162.0
                                            - Max 670.7 704.3 663.5 674.0 724.3 734.5 606.8 613.2 663.5 674.0
                                            - Min 20.3 0.0 28.3 28.3 28.3 28.3 28.3 28.3 15.0 15.0
#Days Outflow < 28.3 215 608 0 0 0 0 0 0 592 684
Mean Outflow                      - Jan 98.8 123.2 126.3 104.6 135.0 113.5 116.8 95.7 126.4 104.3
                                            - Apr 113.6 112.1 126.1 113.2 138.4 127.7 112.4 99.7 125.7 113.5
                                            - Jun 330.1 280.1 262.8 320.6 301.8 353.2 226.5 288.0 261.8 321.0
                                            - Aug 179.1 144.7 143.8 154.9 159.5 170.3 128.9 140.0 144.2 155.0
Winter Drawdown                - Mean 0.7 1.7 1.8 0.9 1.8 0.9 1.8 0.9 1.8 0.9
                                            - Max 1.7 2.5 2.3 1.7 2.5 1.8 2.0 1.5 2.3 1.4
                                            - Min 0.1 0.9 0.5 0.4 1.6 0.8 1.6 0.8 1.6 0.8
Annual Refill                        - Mean 1.7 2.4 2.4 1.6 2.5 1.7 2.4 1.6 2.5 1.6
                                            - Max 3.3 3.0 3.1 2.3 3.3 2.5 2.8 2.0 3.1 2.3
                                            - Min 0.2 1.9 1.5 1.3 1.6 1.4 1.3 1.2 1.8 1.4
Mean Lake Level                 - Jun 339.94 340.62 340.56 340.83 340.64 340.88 340.50 340.79 340.59 340.85
                                            - Jul 339.67 340.83 340.81 340.75 340.85 340.78 340.77 340.72 340.85 340.76
                                            - Aug 339.23 340.83 340.82 340.61 340.84 340.62 340.79 340.60 340.85 340.61
                                            - Sep 338.95 340.8 340.8 340.55 340.82 340.56 340.77 340.53 340.84 340.56
#Days >URC/<LRC(1209 days) - Jan NA NA 0/   2 0/  46 0/   2 0/  44 0/   2 0/  47
#Days >URC/<LRC(1102 days) - Feb NA NA 0/   0 0/  28 0/   0 0/  22 0/   0 0/  28 0/   2 0/  12
#Days >URC/<LRC(1209 days) - Mar NA NA 0/   0 0/  11 0/   0 0/   0 0/   0 0/  24 0/   0 0/   0
#Days >URC/<LRC(1170 days) - Apr NA NA 42/   0 12/  36 64/   0 25/  33 26/   0 3/  55 0/   0 0/   0
#Days >URC/<LRC(1209 days) - May NA NA 309/ 115 106/ 157 464/  90 221/ 147 191/ 130 41/ 184 42/   0 12/  31
#Days >URC/<LRC(1170 days) - Jun NA NA 175/ 147 171/  98 261/ 137 263/  82 76/ 160 95/ 118 311/  86 105/ 149
#Days >URC/<LRC(1209 days) - Jul NA NA 41/ 128 52/  41 63/ 118 91/  19 29/ 143 34/  93 175/ 136 172/  75
#Days >URC/<LRC(1209 days) - Aug NA NA 6/  98 20/  31 16/  68 25/  31 0/ 104 7/  63 41/ 112 53/   6
#Days >URC/<LRC(1170 days) - Sep NA NA 29/ 118 46/  82 45/  93 47/  51 12/ 178 34/ 129 6/  62 21/  25
#Days >URC/<LRC(1209 days) - Oct NA NA 31/  85 34/  89 32/  55 40/  67 31/  99 31/ 121 30/  62 46/   6
#Days >URC/<LRC(1170 days) - Nov NA NA 31/  16 30/  30 45/   0 47/  30 11/  41 27/  30 31/  17 34/   3
#Days >URC/<LRC(1208 days) - Dec NA NA 10/   0 11/  31 31/   0 30/  31 0/   0 0/  31 31/   0 31/   0
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IJC & SC RULE CURVES RULE CURVE VARIANTS
SCENARIO RUNS                       Natural Historic Run F1 Run F1 Run C1 Run M1

(Simulated) (Regulated) IJC SC Combined Curves Modified Curves
RL/IJC & NL/SC RL/IJCa & NL/SCa

Maximum Lake Level/Year            341.38/1968 341.69/1968 341.53/1968 341.58/1968 341.58/1968 341.57/1968
Minimum Lake Level/Year      337.03/1977 338.09/1972 338.40/1977 338.94/1977 339.04/1977 339.06/1977
Mean Lake Level                      339.04 339.99 339.97 340.19 340.19 340.18
#Days > All Gates Open Level/Ann Max 58/32 129/57 106/41 139/48 138/48 138/48
#Days > URC Max. Level/Ann Max 112/42 531/79 207/50 260/60 258/59 257/59
#Days > URC/Ann Max NA NA 674/81 482/88 491/87 484/88
#Days Jul-Sep < SC Sep LRC/Ann Max 3459/92 110/76 241/92 127/48 163/50 132/57
#Days < LRC/Ann Max NA NA 709/188 680/164 690/164 619/154
#Days < LRC Min. Level/Ann Max 227/162 0/0 0/0 0/0 0/0 0/0
Outflow - Namakan Total     - Mean 162.0 162.1 162.0 162.0 162.0 162.0
                                            - Max 670.7 704.3 663.5 674.0 673.8 673.7
                                            - Min 20.3 0.0 28.3 28.3 28.3 28.3
#Days Outflow < 28.3 215 608 0 0 0 0
Mean Outflow                      - Jan 98.8 123.2 126.3 104.6 104.3 104.4
                                            - Apr 113.6 112.1 126.1 113.2 108.4 116.1
                                            - Jun 330.1 280.1 262.8 320.6 321.4 316.0
                                            - Aug 179.1 144.7 143.8 154.9 154.8 154.9
Winter Drawdown                - Mean 0.7 1.7 1.8 0.9 0.9 0.9
                                            - Max 1.7 2.5 2.3 1.7 1.7 1.6
                                            - Min 0.1 0.9 0.5 0.4 0.8 0.8
Annual Refill                        - Mean 1.7 2.4 2.4 1.6 1.6 1.6
                                            - Max 3.3 3.0 3.1 2.3 2.2 2.3
                                            - Min 0.2 1.9 1.5 1.3 1.3 1.2
Mean Lake Level                 - Jun 339.94 340.62 340.56 340.83 340.83 340.82
                                            - Jul 339.67 340.83 340.81 340.75 340.74 340.74
                                            - Aug 339.23 340.8 340.8 340.6 340.6 340.6
                                            - Sep 338.95 340.8 340.8 340.55 340.55 340.55
#Days >URC/<LRC(1209 days) - Jan NA NA 0/   2 0/  46 0/  46 0/  46
#Days >URC/<LRC(1102 days) - Feb NA NA 0/   0 0/  28 0/  28 0/  28
#Days >URC/<LRC(1209 days) - Mar NA NA 0/   0 0/  11 0/  16 0/  11
#Days >URC/<LRC(1170 days) - Apr NA NA 42/   0 12/  36 20/  25 20/   8
#Days >URC/<LRC(1209 days) - May NA NA 309/ 115 106/ 157 109/ 134 102/  87
#Days >URC/<LRC(1170 days) - Jun NA NA 175/ 147 171/  98 172/  91 171/ 113
#Days >URC/<LRC(1209 days) - Jul NA NA 41/ 128 52/  41 52/  40 52/  61
#Days >URC/<LRC(1209 days) - Aug NA NA 6/  98 20/  31 18/  31 18/  31
#Days >URC/<LRC(1170 days) - Sep NA NA 29/ 118 46/  82 45/ 121 46/  84
#Days >URC/<LRC(1209 days) - Oct NA NA 31/  85 34/  89 34/  97 34/  89
#Days >URC/<LRC(1170 days) - Nov NA NA 31/  16 30/  30 30/  30 30/  30
#Days >URC/<LRC(1208 days) - Dec NA NA 10/   0 11/  31 11/  31 11/  31
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BASE CASE OPERATING POLICY VARIANTS
SENARIO RUNS          Natural Historic Run F1 Run F2 Run F3 Run F4 Run F5

(Simulated) (Regulated) Base Case - 50 % Buffer 30 % Buffer 80 % Buffer Maximum Refill Minimum Refill
IJC SC IJC SC IJC SC IJC SC IJC SC

Maximum Lake Level/Year     338.79/1966 338.35/1968 338.06/1968 338.16/1996 338.06/1968 338.16/1996 338.07/1968 338.16/1996 338.06/1968 338.15/1996 338.05/1968 338.16/1996
Minimium Lake Level/Year    334.25/1977 336.45/1970 336.71/1987 336.36/1977 336.63/1987 336.32/1977 336.69/1977 336.41/1977 336.50/1987 336.43/1977 336.69/1977 336.31/1977
Mean Lake Level        336.24 337.36 337.37 337.28 337.34 337.24 337.43 337.33 337.34 337.27 337.35 337.25
#Days > All Gates Open Level/Ann Max 543/78 271/62 84/31 177/50 81/31 177/50 92/32 184/50 81/30 180/50 88/29 167/44
#Days > URC Max. Level/Ann Max 716/89 1189/123 254/55 373/64 249/54 373/64 280/58 386/64 260/52 373/64 245/51 364/62
#Days > URC/Ann Max NA NA 500/69 696/71 480/69 688/71 590/76 758/89 461/63 680/76 536/72 662/72
#Days Jul-Oct < SC Sep LRC/Ann Max 3704/123 460/123 323/123 573/108 338/123 687/109 283/113 407/107 357/123 509/114 296/113 934/105
#Days < LRC/Ann Max NA NA 1358/192 1664/242 1595/198 1987/241 1145/204 1284/240 1529/219 2106/240 1634/211 1941/241
#Days < LRC Min. Level/Ann Max 10226/366 272/75 0/0 132/128 35/23 136/134 0/0 122/119 180/109 158/118 0/0 144/140
Outflow                                - Mean 300.4 297.8 300.9 301.0 300.9 301.0 300.8 300.9 301.0 301.0 300.9 301.1
                                            - Max 844.5 301.0 1032.2 1058.8 1031.7 1058.3 1034.4 1059.2 1030.6 1057.6 1028.7 1058.8
                                            - Min 45.4 1040.0 85.0 85.0 85.0 85.0 85.0 85.0 85.0 85.0 85.0 85.0
#Days Outflow > 410.00 3393 14.3 2594 2988 2475 2878 2696 2961 2443 2789 3065 3390
#Days Outflow > 350.00 4740 3470 4051 4291 4056 4415 3984 4215 3823 4121 4340 4519
#Days Outflow<103.0 May-Oct 17 651 459 190 487 242 372 104 507 272 407 147
#Days Outflow< 93.4 Nov-Apr 283 224 69 173 111 220 54 120 150 237 75 238
#Days Outflow < 85.00 227 586 0 0 0 0 0 0 0 0 0 0
Mean Outflow                      - Jan 225.0 259.1 259.3 224.7 264.7 233.2 249.9 218.2 281.8 249.1 238.0 210.0
                                            - Apr 193.5 222.2 244.3 169.5 246.1 162.2 240.6 180.1 237.9 142.2 246.5 207.0
                                            - Jun 439.7 473.4 446.5 560.9 441.0 557.3 456.8 564.6 423.8 548.2 462.8 560.0
                                            - Aug 410.7 274.5 264.5 305.1 266.2 307.9 264.2 301.3 257.6 296.5 270.8 316.8
Winter Drawdown                - Mean 0.8 0.7 0.7 0.5 0.7 0.6 0.7 0.5 0.9 0.7 0.6 0.4
                                            - Max 1.9 1.2 0.9 0.8 0.9 0.8 0.8 0.7 1.0 0.9 0.8 0.7
                                            - Min 0.0 0.2 0.4 0.4 0.4 0.4 0.4 0.3 0.4 0.5 0.4 0.3
Annual Refill                        - Mean 1.8 1.0 0.9 0.9 0.9 1.0 0.8 0.9 1.0 1.0 0.8 0.8
                                            - Max 3.8 1.6 1.2 1.4 1.3 1.4 1.1 1.4 1.4 1.5 1.1 1.4
                                            - Min 0.2 0.4 0.1 0.3 0.1 0.3 0.1 0.3 0.1 0.3 0.1 0.4
Mean Lake Level                  - Jun 336.93 337.59 337.55 337.64 337.52 337.63 337.59 337.67 337.52 337.63 337.53 337.61
                                            - Jul 337.07 337.63 337.62 337.56 337.60 337.55 337.66 337.60 337.62 337.58 337.58 337.51
                                            - Aug 336.80 337.58 337.60 337.46 337.57 337.42 337.66 337.52 337.62 337.50 337.54 337.37
                                            - Sep 336.47 337.56 337.60 337.38 337.57 337.35 337.65 337.45 337.63 337.44 337.54 337.29
#Days >URC/<LRC(1209 days) - Jan NA NA 0/  31 1/  33 0/  31 1/  31 0/  31 1/  31 0/  31 1/  31 0/  31 1/  31
#Days >URC/<LRC(1102 days) - Feb NA NA 0/  24 0/  28 0/  19 0/  28 0/  28 0/  28 0/   5 0/  28 0/  28 0/  30
#Days >URC/<LRC(1209 days) - Mar NA NA 0/   0 0/  31 0/   0 0/  33 0/   8 0/  33 0/   1 0/  33 0/  15 0/  33
#Days >URC/<LRC(1170 days) - Apr NA NA 20/   5 11/ 347 15/   9 9/ 498 54/   7 32/ 218 5/  55 4/ 793 41/   7 15/ 216
#Days >URC/<LRC(1209 days) - May NA NA 146/ 178 146/ 319 134/ 273 139/ 354 179/ 118 166/ 260 121/ 311 120/ 396 173/ 119 147/ 265
#Days >URC/<LRC(1170 days) - Jun NA NA 203/ 225 261/ 162 201/ 230 258/ 170 212/ 191 271/ 151 197/ 233 268/ 191 198/ 203 246/ 153
#Days >URC/<LRC(1209 days) - Jul NA NA 59/ 175 119/ 138 58/ 186 119/ 140 61/ 161 123/ 120 60/ 203 124/ 145 59/ 173 116/ 128
#Days >URC/<LRC(1209 days) - Aug NA NA 8/ 155 20/  74 7/ 204 20/  84 9/ 122 21/  67 9/ 164 21/  95 7/ 284 19/ 151
#Days >URC/<LRC(1170 days) - Sep NA NA 20/ 236 35/ 141 19/ 288 35/ 205 20/ 178 35/  78 20/ 210 35/  80 19/ 376 22/ 379
#Days >URC/<LRC(1209 days) - Oct NA NA 19/ 225 48/ 267 19/ 244 52/ 307 22/ 204 55/ 179 20/ 193 53/ 204 17/ 295 43/ 396
#Days >URC/<LRC(1170 days) - Nov NA NA 21/  73 39/  93 23/  80 39/ 106 29/  65 39/  87 25/  92 39/  79 18/  72 39/ 128
#Days >URC/<LRC(1208 days) - Dec NA NA 4/  31 16/  31 4/  31 16/  31 4/  32 15/  32 4/  31 15/  31 4/  31 14/  31
Annual Energy Generation (% diff)    NA NA 121.7 112.7(-7.4) 121.7 112.4(-7.7) 122.4 114.0(-6.9) 122.1 114.0(-6.6) 117.9 109.9(-6.8)
Energy Generation (% diff)  - Jan-Feb NA NA 10.7 9.2(-14.3) 10.8 9.2(-15.) 10.6 9.3(-13.) 11.0 9.7(-11.3) 9.9 8.8(-11.6)
                                            - Mar-Apr NA NA 9.0 7.3(-19.3) 9.0 7.2(-20.) 9.0 7.3(-18.7) 8.8 7.1(-19.4) 8.6 7.5(-12.5)
                                            - May-Jun NA NA 8.8 9.0(2.5) 8.7 9.0(3.2) 8.9 9.0(1.3) 8.5 8.7(1.9) 8.9 9.2(3.8)
                                            - Jul-Aug NA NA 11.2 11.3(0.5) 11.2 11.3(0.5) 11.4 11.5(1.) 11.2 11.3(1.5) 10.9 10.8(-0.4)
                                            - Sep-Oct NA NA 9.9 9.4(-5.3) 9.9 9.3(-6.2) 10.0 9.6(-3.9) 10.0 9.6(-4.2) 9.8 8.9(-9.2)
                                            - Nov-Dec NA NA 11.2 10.2(-8.8) 11.2 10.2(-8.5) 11.3 10.3(-8.7) 11.5 10.5(-8.8) 10.9 9.7(-10.7)
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SENSITIVITY TO HIGHER/LOWER INFLOWS EFFECT OF REDUCED MIN
BASE CASE  OR TO INFLOW DATA ERRORS OUTFLOW REQ'MT

SENARIO RUNS          Natural Historic Run F1 Run F6 Run F7 Run F8
(Simulated) (Regulated) Base Case - 50 % Buffer 110 % Inflow 90 % Inflow Reduced Min Outflow

IJC SC IJC SC IJC SC IJC SC
Maximum Lake Level/Year     338.79/1966 338.35/1968 338.06/1968 338.16/1996 338.28/1968 338.37/1996 337.87/1968 338.00/1996 338.06/1968 338.16/1996
Minimium Lake Level/Year    334.25/1977 336.45/1970 336.71/1987 336.36/1977 336.74/1977 336.48/1977 336.63/1987 336.26/1977 336.63/1987 336.52/1977
Mean Lake Level        336.24 337.36 337.37 337.28 337 337 337 337 337 337
#Days > All Gates Open Level/Ann Max 543/78 271/62 84/31 177/50 229/52 343/64 0/0 49/17 84/31 177/50
#Days > URC Max. Level/Ann Max 716/89 1189/123 254/55 373/64 495/66 604/73 90/29 207/54 254/55 374/64
#Days > URC/Ann Max NA NA 500/69 696/71 793/79 1054/102 261/54 381/62 500/69 700/71
#Days Jul-Oct < SC Sep LRC/Ann Max 3704/123 460/123 323/123 573/108 242/111 436/96 360/123 756/121 320/123 453/92
#Days < LRC/Ann Max NA NA 1358/192 1664/242 1123/173 1300/208 1695/212 2113/253 1181/181 1462/211
#Days < LRC Min. Level/Ann Max 10226/366 272/75 0/0 132/128 0/0 92/87 30/27 153/150 21/19 85/82
Outflow                                - Mean 300.4 297.8 300.9 301.0 331.0 331.1 270.8 270.9 300.9 301.0
                                            - Max 844.5 301.0 1032.2 1058.8 1093.0 1118.5 961.2 1011.8 1032.2 1058.8
                                            - Min 45.4 1040.0 85.0 85.0 85.0 85.0 85.0 85.0 85.0 85.0
#Days Outflow > 410.00 3393 14.3 2594 2988 3199 3470 2063 2437 2603 2990
#Days Outflow > 350.00 4740 3470 4051 4291 4710 4895 3255 3709 4054 4308
#Days Outflow<103.0 May-Oct 17 651 459 190 360 99 516 328 998 714
#Days Outflow< 93.4 Nov-Apr 283 224 69 173 50 120 98 261 329 916
#Days Outflow < 85.00 227 586 0 0 0 0 0 0 0 0
Mean Outflow                      - Jan 225.0 259.1 259.3 224.7 275.2 243.0 241.4 210.6 259.4 224.0
                                            - Apr 193.5 222.2 244.3 169.5 270.2 195.3 220.5 147.5 243.8 167.4
                                            - Jun 439.7 473.4 446.5 560.9 509.0 616.0 379.9 503.0 445.9 561.9
                                            - Aug 410.7 274.5 264.5 305.1 286.6 328.1 237.9 274.3 263.9 306.3
Winter Drawdown                - Mean 0.8 0.7 0.7 0.5 0.7 0.5 0.7 0.5 0.7 0.5
                                            - Max 1.9 1.2 0.9 0.8 0.9 0.9 0.8 0.7 0.9 0.8
                                            - Min 0.0 0.2 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Annual Refill                        - Mean 1.8 1.0 0.9 0.9 0.9 1.0 0.8 0.9 0.8 0.9
                                            - Max 3.8 1.6 1.2 1.4 1.4 1.6 1.0 1.2 1.2 1.4
                                            - Min 0.2 0.4 0.1 0.3 0.1 0.4 0.1 0.2 0.1 0.4
Mean Lake Level                  - Jun 336.93 337.59 337.55 337.64 337.60 337.70 337.50 337.59 337.54 337.65
                                            - Jul 337.07 337.63 337.62 337.56 337.65 337.61 337.59 337.52 337.61 337.57
                                            - Aug 336.80 337.58 337.60 337.46 337.62 337.47 337.57 337.43 337.60 337.46
                                            - Sep 336.47 337.56 337.60 337.38 337.62 337.40 337.58 337.37 337.60 337.39
#Days >URC/<LRC(1209 days) - Jan NA NA 0/  31 1/  33 0/  31 1/  31 0/  33 1/  32 0/  22 1/  31
#Days >URC/<LRC(1102 days) - Feb NA NA 0/  24 0/  28 0/  12 0/  28 0/  28 0/  28 0/   0 0/  28
#Days >URC/<LRC(1209 days) - Mar NA NA 0/   0 0/  31 0/   0 0/  31 0/   8 0/  33 0/   0 0/  31
#Days >URC/<LRC(1170 days) - Apr NA NA 20/   5 11/ 347 35/   3 25/ 252 8/  10 3/ 490 20/   7 11/ 328
#Days >URC/<LRC(1209 days) - May NA NA 146/ 178 146/ 319 211/ 153 211/ 255 72/ 243 81/ 397 146/ 177 148/ 308
#Days >URC/<LRC(1170 days) - Jun NA NA 203/ 225 261/ 162 270/ 197 362/ 148 117/ 233 164/ 185 203/ 215 262/ 157
#Days >URC/<LRC(1209 days) - Jul NA NA 59/ 175 119/ 138 129/ 156 194/  96 35/ 205 60/ 146 58/ 164 120/ 120
#Days >URC/<LRC(1209 days) - Aug NA NA 8/ 155 20/  74 19/ 117 40/  33 0/ 198 7/  99 8/ 157 20/  42
#Days >URC/<LRC(1170 days) - Sep NA NA 20/ 236 35/ 141 30/ 189 48/ 120 15/ 303 19/ 184 20/ 207 35/ 138
#Days >URC/<LRC(1209 days) - Oct NA NA 19/ 225 48/ 267 47/ 190 75/ 204 6/ 275 19/ 341 20/ 160 49/ 192
#Days >URC/<LRC(1170 days) - Nov NA NA 21/  73 39/  93 35/  43 63/  71 8/ 123 24/ 144 21/  41 39/  55
#Days >URC/<LRC(1208 days) - Dec NA NA 4/  31 16/  31 17/  32 35/  31 0/  36 3/  34 4/  31 15/  32
Annual Energy Generation (% diff)    NA NA 121.7 112.7(-7.4) 123.8 114.6(-7.5) 118.7 110.(-7.3) 121.6 112.6(-7.4)
Energy Generation (% diff)  - Jan-Feb NA NA 10.7 9.2(-14.3) 11.0 9.55(-13.5) 10.4 8.79(-15.1) 10.8 9.2(-14.5)
                                            - Mar-Apr NA NA 9.0 7.3(-19.3) 9.3 7.66(-17.3) 8.7 6.87(-21.2) 9.0 7.23(-19.9)
                                            - May-Jun NA NA 8.8 9.0(2.5) 8.6 8.77(1.6) 8.9 9.14(3.1) 8.7 8.99(3.0)
                                            - Jul-Aug NA NA 11.2 11.3(0.5) 11.3 11.26(-0.2) 11.0 11.19(1.6) 11.2 11.27(0.8)
                                            - Sep-Oct NA NA 9.9 9.4(-5.3) 10.2 9.66(-5.6) 9.6 9.08(-4.8) 9.9 9.33(-5.3)
                                            - Nov-Dec NA NA 11.2 10.2(-8.8) 11.4 10.38(-9.3) 10.9 9.93(-8.5) 11.3 10.27(-8.8)
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IJC & SC RULE CURVES RULE CURVE VARIANTS
SENARIO RUNS          Natural Historic Run F1 Run F1 Run C1 Run M1

(Simulated) (Regulated) IJC SC Combined Curves Modified Curves
RL/IJC & NL/SC RL/IJCa & NL/SCa

Maximum Lake Level/Year     338.79/1966 338.35/1968 338.06/1968 338.16/1996 338.11/1968 338.11/1968
Minimium Lake Level/Year    334.25/1977 336.45/1970 336.71/1987 336.36/1977 336.69/1977 336.53/1977
Mean Lake Level        336.24 337.36 337.37 337.28 337.38 337.29
#Days > All Gates Open Level/Ann Max 543/78 271/62 84/31 177/50 121/42 120/41
#Days > URC Max. Level/Ann Max 716/89 1189/123 254/55 373/64 317/60 270/60
#Days > URC/Ann Max NA NA 500/69 696/71 599/71 682/71
#Days Jul-Oct < SC Sep LRC/Ann Max 3704/123 460/123 323/123 573/108 212/105 346/109
#Days < LRC/Ann Max NA NA 1358/192 1664/242 1298/222 1219/247
#Days < LRC Min. Level/Ann Max 10226/366 272/75 0/0 132/128 0/0 109/105
Outflow                                - Mean 300.4 297.8 300.9 301.0 300.9 301.0
                                            - Max 844.5 301.0 1032.2 1058.8 1044.8 1044.3
                                            - Min 45.4 1040.0 85.0 85.0 85.0 85.0
#Days Outflow > 410.00 3393 14.3 2594 2988 2764 2825
#Days Outflow > 350.00 4740 3470 4051 4291 4049 4189
#Days Outflow<103.0 May-Oct 17 651 459 190 335 318
#Days Outflow< 93.4 Nov-Apr 283 224 69 173 82 82
#Days Outflow < 85.00 227 586 0 0 0 0
Mean Outflow                      - Jan 225.0 259.1 259.3 224.7 237.5 225.3
                                            - Apr 193.5 222.2 244.3 169.5 230.4 230.1
                                            - Jun 439.7 473.4 446.5 560.9 500.2 494.6
                                            - Aug 410.7 274.5 264.5 305.1 277.9 298.5
Winter Drawdown                - Mean 0.8 0.7 0.7 0.5 0.7 0.6
                                            - Max 1.9 1.2 0.9 0.8 0.9 0.8
                                            - Min 0.0 0.2 0.4 0.4 0.4 0.4
Annual Refill                        - Mean 1.8 1.0 0.9 0.9 0.9 0.9
                                            - Max 3.8 1.6 1.2 1.4 1.3 1.4
                                            - Min 0.2 0.4 0.1 0.3 0.2 0.2
Mean Lake Level                  - Jun 336.93 337.59 337.55 337.64 337.58 337.57
                                            - Jul 337.07 337.63 337.62 337.56 337.64 337.61
                                            - Aug 336.80 337.58 337.60 337.46 337.62 337.53
                                            - Sep 336.47 337.56 337.60 337.38 337.61 337.45
#Days >URC/<LRC(1209 days) - Jan NA NA 0/  31 1/  33 0/  31 1/  31
#Days >URC/<LRC(1102 days) - Feb NA NA 0/  24 0/  28 0/  28 0/  28
#Days >URC/<LRC(1209 days) - Mar NA NA 0/   0 0/  31 0/  28 0/  31
#Days >URC/<LRC(1170 days) - Apr NA NA 20/   5 11/ 347 30/   9 30/  32
#Days >URC/<LRC(1209 days) - May NA NA 146/ 178 146/ 319 189/ 185 182/ 177
#Days >URC/<LRC(1170 days) - Jun NA NA 203/ 225 261/ 162 229/ 178 227/ 185
#Days >URC/<LRC(1209 days) - Jul NA NA 59/ 175 119/ 138 81/ 154 89/ 150
#Days >URC/<LRC(1209 days) - Aug NA NA 8/ 155 20/  74 9/ 116 15/  97
#Days >URC/<LRC(1170 days) - Sep NA NA 20/ 236 35/ 141 21/ 216 35/ 127
#Days >URC/<LRC(1209 days) - Oct NA NA 19/ 225 48/ 267 16/ 252 54/ 234
#Days >URC/<LRC(1170 days) - Nov NA NA 21/  73 39/  93 21/  69 38/  95
#Days >URC/<LRC(1208 days) - Dec NA NA 4/  31 16/  31 3/  32 11/  32
Annual Energy Generation (% diff)    NA NA 121.7 112.7(-7.4) 119.3(-2.0) 115.8(-4.9)
Energy Generation (% diff)  - Jan-Feb NA NA 10.7 9.2(-14.3) 10.1(-5.9) 9.4(-12.3)
                                            - Mar-Apr NA NA 9.0 7.3(-19.3) 8.5(-5.6) 8.2(-8.9)
                                            - May-Jun NA NA 8.8 9.0(2.5) 8.8(0.2) 8.8(0.5)
                                            - Jul-Aug NA NA 11.2 11.3(0.5) 11.4(2.2) 11.5(2.3)
                                            - Sep-Oct NA NA 9.9 9.4(-5.3) 9.8(-0.8) 9.7(-2.6)
                                            - Nov-Dec NA NA 11.2 10.2(-8.8) 10.9(-2.4) 10.3(-7.8)



Namakan Lake 1968
Run F1 - Base Case - 50% Buffer - IJC vs SC

Rainy Lake 1968
Run F1 - Base Case - 50% Buffer - IJC vs SC
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Namakan Lake 1996
Run F1 - Base Case - 50% Buffer - IJC vs SC

Rainy Lake 1996
Run F1 - Base Case - 50% Buffer - IJC vs SC
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Namakan Lake 1977
Run F1 - Base Case - 50% Buffer - IJC vs SC

Rainy Lake 1977
Run F1 - Base Case - 50% Buffer - IJC vs SC
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Namakan Lake 1968
Runs F1-F5 - Operating Policy Variants - IJC vs SC

Rainy Lake 1968
Runs F1-F5 - Operating Policy Variants - IJC vs SC

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
337.6

338.0

338.4

338.8

339.2

339.6

340.0

340.4

340.8

341.2

341.6

1

Le
ve

l (
m

)

IJC 1970
Rule Curves

SC Rule
Curves

IJC Upper
Envelope

IJC Run F1
Level

IJC Lower
Envelope

SC Upper
Envelope

SC Run F1
Level

SC Lower
Envelope

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
336.2

336.4

336.6

336.8

337.0

337.2

337.4

337.6

337.8

338.0

338.2

338.4

1

Le
ve

l (
m

)

IJC 1970
Rule Curves

SC Rule
Curves

IJC Upper
Envelope

IJC Run F1
Level

IJC Lower
Envelope

SC Upper
Envelope

SC Run F1
Level

SC Lower
Envelope



Namakan Lake
Runs F1-F8 - Level Parameter Comparison
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Rainy Lake
Runs F1-F8 - Level Parameter Comparison
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Rainy Lake
Runs F1-F8 - Energy Generation Comparison

  Difference in Energy Generation in %
  Between IJC an d SC

  Difference in % of IJC    =  (SC - IJC) x 100
IJC
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Namakan Lake  Run F1 - Base Case - 50% Buffer
Outflow Duration Curves
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Rainy Lake  Run F1 - Base Case - 50% Buffer
Outflow Duration Curves
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Namakan Lake 1996
Runs F1-C1-M1 Levels

Rainy Lake 1996
Runs F1-C1-M1 Levels
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Namakan Lake 1977
Runs F1-C1-M1 Levels

Rainy Lake 1977
Runs F1-C1-M1 Levels
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Namakan Lake
Runs F1-C1-M1 - Level Parameter Comparison

Rainy Lake
Runs F1-C1-M1 - Level Parameter Comparison
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Rainy Lake
Runs F1-C1-M1 - Energy Generation Comparison

Difference in Energy Generation in %

  Run F1-IJC vs Run F1-SC

  Run F1-IJC vs Run C1

  Run F1-IJC vs Run M1

  Difference in % of F1-IJC  = (other - IJC) x 100
IJC
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Rainy Lake
Runs F1-C1-M1 - Outflow Duration Curves
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Namakan Lake 1950
Runs F1-C1-M1 Levels
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Runs F1-C1-M1 Levels
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Ranked Spring Level Peaks and Differences

Namakan Lake
May-July

Inflow Rank Year Historic F1-IJC F1-SC C1 M1

1 1950 342.20 342.05 342.16 (0.11) 342.16 (0.11) 342.15 (0.10)
2 1927 341.97 - - - -
3 1968 341.69 341.53 341.58 (0.05) 341.58 (0.05) 341.57 (0.04)
4 1916 342.25 - - - -
5 1938 341.84 - - - -
6 1970 341.18 341.13 341.22 (0.09) 341.22 (0.09) 341.22 (0.09)
7 1966 341.32 341.35 341.39 (0.04) 341.39 (0.04) 341.39 (0.04)
8 1944 341.47 - - - -
9 1943 341.44 - - - -
10 1954 341.39 - - - -
11 1974 341.00 341.00 341.16 (0.16) 341.16 (0.16) 341.16 (0.16)
12 1996 341.01 341.02 341.13 (0.11) 341.13 (0.11) 341.13 (0.11)
13 1969 341.00 341.02 341.06 (0.04) 341.06 (0.04) 341.06 (0.04)
14 1934 341.34 - - - -
15 1979 340.91 340.95 340.95 (0.00) 340.95 (0.00) 340.95 (0.00)
16 1964 341.21 340.95 341.07 (0.12) 341.07 (0.12) 341.07 (0.12)
17 1962 341.09 340.95 340.95 (0.00) 340.95 (0.00) 340.95 (0.00)
18 1985 341.02 340.98 340.95 (-0.03) 340.95 (-0.03) 340.95 (-0.03)
19 1965 341.05 340.95 340.99 (0.04) 340.99 (0.04) 340.99 (0.04)
20 1971 340.82 340.92 340.95 (0.03) 340.95 (0.03) 340.95 (0.03)
21 1920 341.49 - - - -
22 1951 340.98 - - - -
23 1994 340.94 340.95 340.90 (-0.05) 340.88 (-0.07) 340.85 (-0.10)
24 1990 340.89 340.95 340.94 (-0.01) 340.94 (-0.01) 340.94 (-0.01)
25 1978 340.91 340.95 340.95 (0.00) 340.94 (-0.01) 340.94 (-0.01)

Rainy Lake
May-July

Inflow Rank Year Historic F1-IJC F1-SC C1 M1

1 1950 339.23 339.12 339.20 (0.08) 339.17 (0.05) 339.17 (0.05)
2 1927 338.44 - - - -
3 1954 338.18 - - - -
4 1968 338.35 338.06 338.16 (0.10) 338.11 (0.05) 338.11 (0.05)
5 1996 338.09 338.02 338.16 (0.14) 338.10 (0.08) 338.10 (0.08)
6 1916 339.09 - - - -
7 1985 338.02 337.86 337.87 (0.01) 337.88 (0.02) 337.88 (0.02)
8 1938 338.26 - - - -
9 1974 338.20 337.98 338.11 (0.13) 338.06 (0.08) 338.06 (0.08)
10 1970 338.00 337.82 337.96 (0.14) 337.90 (0.08) 337.90 (0.08)
11 1943 338.05 - - - -
12 1966 338.15 337.96 338.03 (0.07) 338.01 (0.05) 338.01 (0.05)
13 1964 338.08 337.79 337.94 (0.15) 337.89 (0.10) 337.89 (0.10)
14 1962 337.83 337.75 337.85 (0.10) 337.76 (0.01) 337.75 (0.00)
15 1944 337.90 - - - -
16 1947 337.94 - - - -
17 1969 337.83 337.75 337.82 (0.07) 337.75 (0.00) 337.73 (-0.02)
18 1979 337.70 337.74 337.75 (0.01) 337.74 (0.00) 337.74 (0.00)
19 1951 337.82 - - - -
20 1965 337.80 337.75 337.76 (0.01) 337.74 (-0.01) 337.74 (-0.01)
21 1990 337.73 337.75 337.75 (0.00) 337.75 (0.00) 337.75 (0.00)
22 1978 337.79 337.75 337.75 (0.00) 337.75 (0.00) 337.75 (0.00)
23 1989 337.78 337.75 337.74 (-0.01) 337.75 (0.00) 337.75 (0.00)
24 1956 337.85 - - - -
25 1937 337.86 - - - -

Note:  Numbers in brackets are differences from the F1-IJC levels
          Maximum upper rule curve level on Namakan lake is 340.95 m and on Rainy Lake is 337.75 m.



Namakan Lake (1970-1974)
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Namakan Lake (1979-1983)

               1979                               1980                               1981                               1982                               1983

Rainy Lake (1979-1983)
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Perfect Inflow Forecast
Peak Level (m) for 6 Highest Level Years

IJC 1970 Rule Curves

Namakan Lake

# of Days of 
Perfect Inflow 1968 1966 1977 1970 1996 1969

Foreknowledge
3-Day Back-Cast 341.547 341.379 341.357 341.157 341.064 341.043

3 341.540 (-0.007) 341.379 (0.000) 341.327 (-0.030) 341.157 (0.000) 341.060 (-0.004) 341.041 (-0.002)
7 341.540 (-0.007) 341.379 (0.000) 341.321 (-0.036) 341.157 (0.000) 341.060 (-0.004) 341.041 (-0.002)

14 341.529 (-0.018) 341.379 (0.000) 341.308 (-0.049) 341.157 (0.000) 341.060 (-0.004) 341.040 (-0.003)
21 341.525 (-0.022) 341.379 (0.000) 341.308 (-0.049) 341.157 (0.000) 341.052 (-0.012) 341.039 (-0.004)
28 341.524 (-0.023) 341.379 (0.000) 341.308 (-0.049) 341.154 (-0.003) 341.048 (-0.016) 341.038 (-0.005)

Rainy Lake

# of Days of 
Perfect Inflow 1968 1996 1966 1974 1970 1985

Foreknowledge
3-Day Back-Cast 338.070 338.012 337.969 337.961 337.792 337.797

3 338.050 (-0.020) 338.005 (-0.007) 337.969 (0.000) 337.951 (-0.010) 337.787 (-0.005) 337.761 (-0.036)
7 338.049 (-0.021) 338.005 (-0.007) 337.969 (0.000) 337.951 (-0.010) 337.787 (-0.005) 337.761 (-0.036)

14 338.025 (-0.045) 338.003 (-0.009) 337.969 (0.000) 337.951 (-0.010) 337.787 (-0.005) 337.731 (-0.066)
21 338.015 (-0.055) 337.995 (-0.017) 337.964 (-0.005) 337.944 (-0.017) 337.783 (-0.009) 337.681 (-0.116)
28 338.012 (-0.058) 337.972 (-0.040) 337.961 (-0.008) 337.933 (-0.028) 337.774 (-0.018) 337.646 (-0.151)

SC Rule Curves

Namakan Lake

# of Days of 
Perfect Inflow 1968 1966 1977 1970 1996 1974

Foreknowledge
3-Day Back-Cast 341.592 341.400 341.290 341.216 341.112 341.117

3 341.585 (-0.007) 341.397 (-0.003) 341.263 (-0.027) 341.209 (-0.007) 341.110 (-0.002) 341.115 (-0.002)
7 341.585 (-0.007) 341.397 (-0.003) 341.248 (-0.042) 341.209 (-0.007) 341.110 (-0.002) 341.115 (-0.002)

14 341.577 (-0.015) 341.397 (-0.003) 341.248 (-0.042) 341.197 (-0.019) 341.103 (-0.009) 341.098 (-0.019)
21 341.577 (-0.015) 341.393 (-0.007) 341.248 (-0.042) 341.191 (-0.025) 341.092 (-0.020) 341.086 (-0.031)
28 341.577 (-0.015) 341.390 (-0.010) 341.248 (-0.042) 341.191 (-0.025) 341.092 (-0.020) 341.086 (-0.031)

Rainy Lake

# of Days of 
Perfect Inflow 1968 1996 1974 1966 1970 1964

Foreknowledge
3-Day Back-Cast 338.143 338.133 338.102 338.026 337.911 337.915

3 338.126 (-0.017) 338.129 (-0.004) 338.082 (-0.020) 338.016 (-0.010) 337.903 (-0.008) 337.884 (-0.031)
7 338.123 (-0.020) 338.129 (-0.004) 338.082 (-0.020) 338.016 (-0.010) 337.903 (-0.008) 337.859 (-0.056)

14 338.095 (-0.048) 338.107 (-0.026) 338.063 (-0.039) 338.014 (-0.012) 337.892 (-0.019) 337.820 (-0.095)
21 338.095 (-0.048) 338.078 (-0.055) 338.038 (-0.064) 337.996 (-0.030) 337.855 (-0.056) 337.805 (-0.110)
28 338.095 (-0.048) 338.078 (-0.055) 338.038 (-0.064) 337.989 (-0.037) 337.852 (-0.059) 337.806 (-0.109)



Namakan Lake   1968
Perfect Forecast Routing

IJC 1970 Rule Curves

Rainy Lake   1968
Perfect Forecast Routing

IJC 1970 Rule Curves
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Table 6 - Peak Annual Elevation-Frequency, Rainy and Namakan Lake Levels

Lake Level Percent Chance Exceedance (Elevation in Meters)

Namakan Lake
Alternatives

20% (5-yr) 10% (10-yr) 2% (50-yr) 1% (100-yr)

F1 –IJC 340.95 341.10 341.63 341.92

F1-SC 340.96 341.18 341.77 342.02

C1 340.96 341.18 341.77 342.02

M1 340.96 341.18 341.77 342.02

Rainy Lake
Alternatives

F1-IJC 337.77 337.86 338.50 338.91

F1-SC 337.79 338.00 338.69 339.05

C1 337.76 337.94 338.61 339.00

M1 337.76 337.94 338.61 339.00

Table 7 – Peak Annual Discharge-Frequency, Rainy Lake Outflow

Rainy Lake Outflow (m3/s) Percent Chance Exceedance

Alternatives 20% (5-yr) 10% (10-yr) 2% (50-yr) 1% (100-yr)

F1-IJC 925 1040 1270 1330

F1-SC 965 1070 1300 1380

C1 950 1060 1300 1370

M1 935 1040 1270 1360



Rainy Lake
Annual Elevation-Duration Curves
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Table 8
Perfect Inflow Forecast

AGO & URC Max  Deviations
Constrained by LRC

IJC 1970 Rule Curves

Namakan Lake

# of Days of Total # of # of % of Maximum Median # of % of Maximum Median 
Perfect Inflow 3-Day Time Steps Time Steps Deviation Deviation Time Steps Time Steps Deviation Deviation

Foreknowledge Time Steps > AGO Level > AGO Level (m) (m) > UR Max Level > UR Max Level (m) (m)
3-Day Back-Cast 4740 37 0.78 0.45 0.2 74 1.56 0.6 0.15

3 4740 35 0.74 0.44 0.19 65 1.37 0.59 0.18
7 4740 35 0.74 0.44 0.19 64 1.35 0.59 0.18

14 4740 35 0.74 0.43 0.19 62 1.31 0.58 0.19
21 4740 35 0.74 0.42 0.19 62 1.31 0.57 0.19
28 4740 35 0.74 0.42 0.19 62 1.31 0.57 0.18

Rainy Lake

# of Days of Total # of # of % of Maximum Median # of % of Maximum Median 
Perfect Inflow 3-Day Time Steps Time Steps Deviation Deviation Time Steps Time Steps Deviation Deviation

Foreknowledge Time Steps > AGO Level > AGO Level (m) (m) > UR Max Level > UR Max Level (m) (m)
3-Day Back-Cast 4740 27 0.57 0.17 0.06 75 1.58 0.32 0.1

3 4740 25 0.53 0.15 0.06 59 1.24 0.3 0.12
7 4740 25 0.53 0.15 0.06 58 1.22 0.3 0.12

14 4740 23 0.49 0.12 0.05 50 1.05 0.27 0.15
21 4740 22 0.46 0.12 0.05 47 0.99 0.27 0.15
28 4740 19 0.4 0.11 0.05 46 0.97 0.26 0.14

SC Rule Curves

Namakan Lake

# of Days of Total # of # of % of Maximum Median # of % of Maximum Median 
Perfect Inflow 3-Day Time Steps Time Steps Deviation Deviation Time Steps Time Steps Deviation Deviation

Foreknowledge Time Steps > AGO Level > AGO Level (m) (m) > UR Max Level > UR Max Level (m) (m)
3-Day Back-Cast 4740 46 0.97 0.49 0.16 80 1.69 0.64 0.17

3 4740 43 0.91 0.48 0.15 72 1.52 0.63 0.19
7 4740 43 0.91 0.48 0.15 70 1.48 0.63 0.2

14 4740 39 0.82 0.48 0.17 67 1.41 0.63 0.2
21 4740 39 0.82 0.48 0.16 67 1.41 0.63 0.19
28 4740 39 0.82 0.48 0.15 67 1.41 0.63 0.19

Rainy Lake

# of Days of Total # of # of % of Maximum Median # of % of Maximum Median 
Perfect Inflow 3-Day Time Steps Time Steps Deviation Deviation Time Steps Time Steps Deviation Deviation

Foreknowledge Time Steps > AGO Level > AGO Level (m) (m) > UR Max Level > UR Max Level (m) (m)
3-Day Back-Cast 4740 46 0.97 0.24 0.12 111 2.34 0.39 0.14

3 4740 41 0.86 0.23 0.12 97 2.05 0.38 0.14
7 4740 41 0.86 0.23 0.12 94 1.98 0.38 0.14

14 4740 36 0.76 0.21 0.1 77 1.62 0.36 0.14
21 4740 34 0.72 0.2 0.09 69 1.46 0.35 0.15
28 4740 33 0.7 0.2 0.09 68 1.43 0.35 0.15

Note: AGO is All Gate Open.
UR Max is Upper Rule Curve Maximum.



Table 9
Perfect Inflow Forecast

AGO & URC Max  Deviations
Not Constrained by LRC

IJC 1970 Rule Curves

Namakan Lake

# of Days of Total # of # of % of Maximum Median # of % of Maximum Median 
Perfect Inflow 3-Day Time Steps Time Steps Deviation Deviation Time Steps Time Steps Deviation Deviation

Foreknowledge Time Steps > AGO Level > AGO Level (m) (m) > UR Max Level > UR Max Level (m) (m)
3-Day Back-Cast 4740 37 0.78 0.45 0.2 74 1.56 0.6 0.15

3 4740 35 0.74 0.44 0.19 65 1.37 0.59 0.18
7 4740 35 0.74 0.44 0.19 64 1.35 0.59 0.18

14 4740 34 0.72 0.43 0.16 60 1.27 0.58 0.18
21 4740 30 0.63 0.42 0.19 58 1.22 0.57 0.16
28 4740 27 0.57 0.42 0.23 57 1.2 0.57 0.13

Rainy Lake

# of Days of Total # of # of % of Maximum Median # of % of Maximum Median 
Perfect Inflow 3-Day Time Steps Time Steps Deviation Deviation Time Steps Time Steps Deviation Deviation

Foreknowledge Time Steps > AGO Level > AGO Level (m) (m) > UR Max Level > UR Max Level (m) (m)
3-Day Back-Cast 4740 27 0.57 0.17 0.06 75 1.58 0.32 0.1

3 4740 25 0.53 0.15 0.06 59 1.24 0.3 0.12
7 4740 25 0.53 0.15 0.06 58 1.22 0.3 0.12

14 4740 23 0.49 0.12 0.06 51 1.08 0.27 0.15
21 4740 22 0.46 0.1 0.05 49 1.03 0.25 0.14
28 4740 18 0.38 0.08 0.05 47 0.99 0.23 0.14

SC Rule Curves

Namakan Lake

# of Days of Total # of # of % of Maximum Median # of % of Maximum Median 
Perfect Inflow 3-Day Time Steps Time Steps Deviation Deviation Time Steps Time Steps Deviation Deviation

Foreknowledge Time Steps > AGO Level > AGO Level (m) (m) > UR Max Level > UR Max Level (m) (m)
3-Day Back-Cast 4740 46 0.97 0.49 0.16 80 1.69 0.64 0.17

3 4740 43 0.91 0.48 0.15 72 1.52 0.63 0.19
7 4740 42 0.89 0.48 0.14 70 1.48 0.63 0.19

14 4740 34 0.72 0.47 0.19 67 1.41 0.62 0.16
21 4740 30 0.63 0.45 0.21 62 1.31 0.6 0.13
28 4740 28 0.59 0.44 0.23 60 1.27 0.59 0.13

Rainy Lake

# of Days of Total # of # of % of Maximum Median # of % of Maximum Median 
Perfect Inflow 3-Day Time Steps Time Steps Deviation Deviation Time Steps Time Steps Deviation Deviation

Foreknowledge Time Steps > AGO Level > AGO Level (m) (m) > UR Max Level > UR Max Level (m) (m)
3-Day Back-Cast 4740 46 0.97 0.24 0.12 111 2.34 0.39 0.14

3 4740 41 0.86 0.23 0.12 97 2.05 0.38 0.14
7 4740 41 0.86 0.23 0.12 93 1.96 0.38 0.14

14 4740 36 0.76 0.21 0.1 72 1.52 0.36 0.16
21 4740 30 0.63 0.15 0.08 59 1.24 0.3 0.16
28 4740 24 0.51 0.11 0.06 54 1.14 0.26 0.14

Note: AGO is All Gate Open.
UR Max is Upper Rule Curve Maximum.



Namakan Lake   1968
Unconstrained Perfect Forecast Routing

IJC 1970 Rule Curves

Rainy Lake   1968
Unconstrained Perfect Forecast Routing

IJC 1970 Rule Curves
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TABLE 10 - RAINY RIVER LEVEL RESULTS - 39 YEAR RUNS (1958-96)

SCENARIO RUNS
F1-IJC F1-SC C1 M1 F1-IJC F1-SC C1 M1 F1-IJC F1-SC C1 M1

Mar 31 Mean Level 328.25 327.63 328.18 328.05 325.54 325.03 325.48 325.38 322.41 322.39 322.41 322.40

Max Level/Year 329.39/1966 328.71/1966 329.35/1966 329.11/1966 326.57/1966 326.00/1966 326.54/1966 326.32/1966 322.57/1966 322.51/1966 322.56/1966 322.55/1966
75 %ile Level 328.46 327.79 328.39 328.26 325.74 325.16 325.69 325.56 322.43 322.40 322.43 322.42
50 %ile Level 328.28 327.54 328.20 328.04 325.53 324.94 325.51 325.37 322.41 322.39 322.41 322.39
25 %ile Level 327.95 327.47 327.87 327.78 325.31 324.84 325.26 325.18 322.39 322.36 322.38 322.37

Min Level/Year 327.53/1977 327.16/1988 327.50/1977 327.18/1977 324.82/1977 324.41/1977 324.78/1977 324.41/1977 322.34/1977 322.32/1964 322.32/1977 322.32/1977

Apr 30 Mean Level 329.08 328.84 329.06 329.09 326.62 326.42 326.59 326.62 322.77 322.73 322.77 322.77

Max Level/Year 331.78/1975 331.74/1975 331.92/1975 331.89/1975 329.52/1975 329.50/1975 329.61/1975 329.60/1975 323.93/1975 323.98/1979 323.96/1975 323.96/1975
75 %ile Level 329.87 329.78 329.88 329.92 327.40 327.30 327.41 327.43 322.93 322.88 322.93 322.93
50 %ile Level 329.08 328.64 329.06 329.06 326.43 326.27 326.37 326.38 322.64 322.56 322.63 322.63
25 %ile Level 328.01 327.56 327.89 328.06 325.61 325.27 325.52 325.64 322.45 322.41 322.43 322.44

Min Level/Year 327.17/1977 327.13/1977 327.16/1977 327.16/1977 324.49/1977 324.43/1977 324.48/1977 324.47/1977 322.32/1987 322.32/1958 322.32/1987 322.32/1987
35946.00 35946.00 35946.00 35946.00

May 31 Mean Level 329.09 329.31 329.18 329.16 326.37 326.55 326.45 326.43 322.89 322.93 322.91 322.91

Max Level/Year 331.23/1966 331.46/1962 331.33/1996 331.33/1996 328.51/1962 328.70/1962 328.58/1962 328.56/1962 323.85/1962 323.97/1962 323.89/1962 323.88/1966
75 %ile Level 330.26 330.49 330.42 330.34 327.45 327.61 327.48 327.48 323.15 323.21 323.18 323.16
50 %ile Level 329.05 329.25 329.11 329.07 326.24 326.46 326.32 326.30 322.76 322.83 322.79 322.79
25 %ile Level 327.91 328.31 328.02 327.98 325.62 325.79 325.68 325.65 322.54 322.53 322.54 322.54

Min Level/Year 327.12/1980 327.12/1980 327.12/1980 327.13/1977 324.39/1958 324.39/1958 324.39/1958 324.39/1958 322.30/1958 322.27/1958 322.29/1958 322.30/1958

Jun 30 Mean Level 329.16 329.53 329.26 329.26 326.38 326.70 326.47 326.47 323.02 323.11 323.06 323.06

Max Level/Year 331.78/1985 331.78/1985 331.80/1985 331.80/1985 329.37/1985 329.37/1985 329.38/1985 329.38/1985 324.23/1985 324.30/1985 324.29/1985 324.29/1985
75 %ile Level 329.99 330.41 330.09 330.07 327.27 327.54 327.28 327.26 323.24 323.35 323.29 323.29
50 %ile Level 329.39 329.62 329.39 329.39 326.50 326.86 326.57 326.58 322.97 323.04 323.00 323.00
25 %ile Level 328.18 328.93 328.35 328.35 325.55 326.06 325.68 325.70 322.68 322.78 322.74 322.74

Min Level/Year 327.09/1980 327.09/1980 327.09/1980 327.09/1980 324.35/1958 324.41/1980 324.35/1958 324.35/1958 322.33/1958 322.31/1958 322.32/1958 322.33/1958

Jul 31 Mean Level 328.53 328.71 328.57 328.66 325.78 325.94 325.83 325.90 322.90 322.95 322.92 322.94

Max Level/Year 331.07/1968 331.15/1968 331.12/1968 331.12/1968 327.92/1968 328.00/1993 327.95/1968 328.03/1993 323.63/1968 323.69/1968 323.67/1968 323.68/1968
75 %ile Level 329.29 329.44 329.37 329.44 326.41 326.57 326.44 326.53 323.08 323.11 323.10 323.12
50 %ile Level 328.41 328.60 328.47 328.59 325.63 325.84 325.69 325.87 322.93 322.93 322.93 322.95
25 %ile Level 327.77 328.12 327.84 328.03 325.17 325.40 325.16 325.32 322.75 322.83 322.80 322.81

Min Level/Year 327.07/1988 327.18/1988 327.08/1980 327.08/1980 324.32/1988 324.47/1988 324.37/1980 324.37/1980 322.36/1980 322.36/1980 322.36/1980 322.36/1980

FORT FRANCES TAILWATER MANITOU RAPIDS TOWN OF RAINY RIVER

GSC(1979) DatumUSCGS(1912) Datum GSC(1929) Datum
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RAINY RIVER AT FORT FRANCES TAILWATER: LEVEL PERCENTILES
RUN F1 - IJC vs. SC

DecNovOctSepAugJulJunMayAprMarFebJan

327.0

327.4

327.8

328.2

328.6

329.0

329.4

329.8

330.2

330.6

331.0

331.4

331.8

332.2

332.6

333.0

0 4 8 12 16 20 24 28 32 36 40 44 48

Le
ve

l (
m

)

Max. (IJC 1970)

90%

75%

Med.

25%

10%

Min.

Max. (SC)

90%

75%

Med.

25%

10%

Min.



Rainy River at Fort Frances Tailwater
IJC-SC-C1-M1 - Level Duration Curves
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RAINY RIVER AT FORT FRANCES TAILWATER: MODELLED LEVELS 1968
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RAINY RIVER AT FORT FRANCES TAILWATER: MODELLED LEVELS 1974
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RAINY RIVER AT MANITOU RAPIDS: LEVEL PERCENTILES
RUN F1 - IJC vs. SC
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Rainy River at Manitou Rapids
IJC-SC-C1-M1 - Level Duration Curves
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RAINY RIVER AT TOWN OF RAINY RIVER: LEVEL PERCENTILES
RUN F1 - IJC vs. SC
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Rainy River at Town of Rainy River
IJC-SC-C1-M1 - Level Duration Curves
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LAKE OF THE WOODS MODELLING - SUMMARY OF RESULTS FROM 39 YEAR RUNS (1958-1996) - 1/4-Month Lagged Forecast

F1-IJC F1-SC C1 M1
SCENARIO RUNS                       (Existing IJC Rule Curves) (Proposed Strg Committee Rule Crvs) (IJC Crvs on Rainy, SC on Namakan) (Modified C1)

Maximum Lake Level / Year 323.560 / 1970 323.606 / 1970 323.594 / 1970 323.598 / 1970
Minimum Lake Level / Year 322.324 / 1958 322.299 / 1958 322.316 / 1958 322.332 / 1958
Mean Lake Level 322.739 322.747 322.743 322.746

#Periods Lake Level > 323.47 (1061.25)    8   16   14   13
#Periods Lake Level > 323.39 (1061.00)   21   35   31   31
#Periods Lake Level > 323.24 (1060.50)   70   81   72   74
#Periods Lake Level > 323.09 (1060.00)  165  201  183  186
#Periods Lake Level > 322.94 (1059.50)  384  419  397  417

Maximum Discharge / Year 1411 / 1970 1429 / 1970 1424 / 1970 1425 / 1970

#Periods Discharge > 1100 m3/s   23   37   31   31
#Periods Discharge > 900 m3/s  135  142  136  139
#Periods Discharge > 700 m3/s  290  314  303  297
#Periods Discharge > 420 m3/s  950  892  924  913
#Periods Discharge < 420 m3/s  922  979  948  959
#Periods Discharge < 300 m3/s  599  619  610  598
#Periods Discharge < 150 m3/s  137  116  123  112

Mean / Max / Min Lake Level - May 322.742 / 323.397 / 322.350 322.727 / 323.384 / 322.322 322.744 / 323.410 / 322.337 322.746 / 323.409 / 322.353
Mean / Max / Min Lake Level - June 322.913 / 323.506 / 322.346 322.944 / 323.527 / 322.316 322.934 / 323.529 / 322.333 322.933 / 323.529 / 322.349
Mean / Max / Min Lake Level - July 322.973 / 323.353 / 322.402 323.024 / 323.424 / 322.402 323.002 / 323.405 / 322.402 323.005 / 323.412 / 322.403
Mean / Max / Min Lake Level - August 322.876 / 323.342 / 322.365 322.912 / 323.353 / 322.378 322.891 / 323.345 / 322.366 322.903 / 323.358 / 322.366
Mean / Max / Min Lake Level - September 322.816 / 323.219 / 322.362 322.849 / 323.210 / 322.388 322.825 / 323.206 / 322.363 322.842 / 323.219 / 322.364

Mean / Max / Min Outflow - January-February 468 / 840 / 173 438 / 787 / 196 449 / 808 / 179 437 / 781 / 188
Mean / Max / Min Outflow - April 451 / 970 / 211 391 / 936 / 194 431 / 954 / 200 420 / 948 / 192
Mean / Max / Min Outflow - May 530 / 1170 / 100 482 / 1170 / 100 523 / 1196 / 100 524 / 1192 / 100
Mean / Max / Min Outflow - June 520 / 1374 / 100 547 / 1381 / 100 535 / 1382 / 100 534 / 1382 / 100
Mean / Max / Min Outflow - July 573 / 1218 / 100 651 / 1283 / 100 609 / 1243 / 100 606 / 1248 / 100
Mean / Max / Min Outflow - August 431 / 1065 / 100 483 / 1090 / 100 462 / 1097 / 100 475 / 1100 / 100

Mean / Max / Min Winter Drawdown 0.379 / 0.736 / 0.085 0.389 / 0.739 / 0.136 0.385 / 0.739 / 0.108 0.388 / 0.725 / 0.122
Mean / Max / Min Annual Refill 0.643 / 1.179 / 0.121 0.711 / 1.246 / 0.107 0.679 / 1.228 / 0.126 0.683 / 1.226 / 0.124

#Years Summer Level < 322.78 (1059.00)   23   22   23   24
#Years Summer Level < 322.63 (1058.50)   10   10   10   10
#Years Summer Level < 322.48 (1058.00)    4    4    4    4
#Years Summer Level < 322.33 (1057.50)    0    1    0    0

#Years End April Level < 322.48 (1058.00)   12   15   13   13

NOTES:
1) Total number of quarter monthly periods simulated = 1872
2) Mean / Max / Min - are obtained from 39 averages computed for each year
3) Winter drawdown is the difference between the highest level after Nov 15 and the lowest level before Mar 31 
4) Annual Refill is the rise between the lowest level after Feb 1 and the highest level before Jul 31
5) Units are metres for levels and cubic metres per second for flows



Lake of the Woods Percentiles
ARSP Run F1 - IJC vs SC (1/4-Month Lagged Forecast)
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Lake of the Woods 50th Percentile Comparison
ARSP Run F1-(IJC & SC)-C1-M1 (1/4-Month Lagged Forecast)
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Lake of the Woods 1978
ARSP Runs F1(IJC & SC)-C1-M1 (1/4-Month Lagged Forecast)
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Lake of the Woods 1991
ARSP Runs F1(IJC & SC)-C1-M1 (1/4-Month Lagged Forecast)
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Lake of the Woods 1996
ARSP Runs F1(IJC & SC)-C1-M1 (1/4-Month Lagged Forecast)
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Lake of the Woods
Runs F1(IJC & SC)-C1-M1 - Flow Duration Curves (1/4-Month Lagged Forecast)
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