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- ,QRQX 8QLYHUVLW\/
6FKRRO RI 0HGLFLQH/
7XUJXW 2]DO 0HGLFDO &HQWHU/
,QIHFWLRXV 'LVHDVHV DQG
&OLQLFDO 0LFURELRORJ\
'HSDUWPHQW
0DODW\D
(IIHFWLYH SUHYHQWLRQ DJDLQVW LQIHFWLRXV GLVHDVHV LV PRUH XVHIXO DQG OLIH0
VDYLQJ PHDVXUH WKDQ WR WUHDW WKHP1 9DFFLQDWLRQ VHHPV PRUH HIIHFWLYH
SUHYHQWLYH DSSURDFK LQ GHFUHDVLQJ WKH LQFLGHQFH RI VRPH LPSRUWDQW
LQIHFWLRXV GLVHDVHV LQ LPPXQRFRPSURPLVHG SDWLHQWV PRVW OLNHO\ KHDOWK\
LQGLYLGXDOV1 %RQH PDUURZ WUDQVSODQWDWLRQ SUHVHQWV SURWRW\SLF FOLQLFDO
PDQLIHVWDWLRQV IRU LPPXQRFRPSURPLVHG SDWLHQW1 $OVR/ YDFFLQDWLRQ RI %07
GRQRUV WR SURWHFW WKH UHFLSLHQW DJDLQVW D YDULHW\ RI LQIHFWLRQV LV DQ DSSHDOLQJ
DSSURDFK1 ,Q WKLV SDSHU/ YDFFLQDWLRQ VWUDWHJLHV KDYH EHHQ UHYLHZHG DQG
HYDOXDWHG WR JLYH PRVW XVHIXO DQG FRVW0HIIHFWLYH DSSURDFK LQ SDWLHQWV +DQG
WKHLU GRQRUV, ZLWK ERQH PDUURZ WUDQVSODQWDWLRQ1

.H\ ZRUGV= ,PPXQRFRPSURPLVHG SDWLHQW/ ERQH PDUURZ WUDQVSODQWDWLRQ/
YDFFLQDWLRQ

.HPLO LOL÷L QDNLOOHULQGH DúÕODPD SURWRNROOHUL

,QIHNVL\RQ KDVWDO,NODUÕQGDQ DúÕ LOH NRUXQPD/ RQODUÕQ WHGDYL HGLOPHOHUL LOH
NDUúÕODúWÕUÕODPD\DFDN NDGDU DYDQWDMODUÕ RODQ ELU \DNODúÕPGÕU1 %X GXUXP
LPPXQ VLVWHPL EDVNÕODQPÕú RODQ KDVWDODUGD GDKD GD |QHP ND]DQÕU1 %X
oDOÕúPDGD/ LPPXQ VLVWHPL EDVNÕODQPÕú RODQ KDVWDODU LoLQ J�]HO ELU |UQHN RODQ
NHPLN LOL÷L QDNOL \DSÕOPÕú RODQ KDVWDODUÕQ YH RQODUÕQ YHULFLOHULQLQ ED]Õ
LQIHNVL\RQODUD NDUúÕ DúÕODQPDODUÕ LOH NRUXQPDODUÕ \|Q�QGH \DSÕODQ oDOÕúPDODU
GH÷HUOHQGLULOHUHN RUWDN ELU \DNODúÕP RUWD\D NRQXOPD\D oDOÕúÕOPÕúWÕU1

$QDKWDU NHOLPHOHU= ,PPXQ NRPSUHPL]H KDVWD/ NHPLO LOL÷L QDNOL/ DúÕODPD

,PPXQLVDWLRQ LV WKH DFW RI DUWLILFLDOO\ LQGXFLQJ LPPXQLW\ WR SUHYHQW IURP
VHULRXV LQIHFWLRXV GLVHDVHV1 :KLOH ³YDFFLQDWLRQ´ DQG ³LPPXQLVDWLRQ´ DUH
RIWHQ XVHG V\QRQ\PRXV/ LPPXQLVDWLRQ UHIHUV WR WKH SURYLVLRQ RI LPPXQLW\
E\ DQ\ PHDQV> HLWKHU DFWLYH RU SDVVLYH1 3DVVLYH LPPXQLVDWLRQ UHIHUV WR
DGPLQLVWUDWLRQ RI DQWLERG\0FRQWDLQLQJ LPPXQRJOREXOLQ SUHSDUDWLRQV WR
SURYLGH WHPSRUDU\ SURWHFWLRQ1 $FWLYH LPPXQLVDWLRQ FRQVLVWV RI LQGXFLQJ WKH
ERG\ WR GHYHORS GHIHQFHV DJDLQVW LQIHFWLRQV UHIHUV WR WKH DGPLQLVWUDWLRQ RI D
YDFFLQH RU WR[RLG WKDW VWLPXODWH WKH ERG\¶V LPPXQH V\VWHP WR SURGXFH
DQWLERGLHV DQG2RU FHOO0PHGLDWHG LPPXQLW\ +&0,, 4 1

7KH DQWLJHQV DYDLODEOH IRU URXWLQH RU ZLGHVSUHDG XVH LQ FKLOGUHQ LQFOXGH
GLSKWKHULD0SHUWXVVLV0WHWDQXV +'37,/ WULYDOHQW SROLR/ PHDVOHV0PXPSV0UXEHOOD
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+005,/ +DHPRSKLOXV LQIOXHQ]DH W\SH E ++LE,/
KHSDWLWLV %/ DQG WXEHUFXORVLV1 $GXOW YDFFLQHV
LQFOXGH GLSKWKHULD0WHWDQXV +'7,/ KHSDWLWLV %/
LQIOXHQ]D YLUXV/ DQG SQHXPRFRFFXV1 $ QXPEHU RI
RWKHU YDFFLQHV DUH DYDLODEOH IRU VSHFLDO
FLUFXPVWDQFH4 1

$IWHU D ZKLOH/ PRVW DOORJUDIW DQG D ODUJH
SURSRUWLRQ RI DXWRJUDIW UHFLSLHQWV ORRVH WKHLU
LPPXQLW\ WR '37 DQG PHDVOHV50: 1 $GGLWLRQDOO\/
WUDQVSODQW UHFLSLHQWV DUH DW LQFUHDVHG ULVN RI
LQIHFWLRQV ZLWK HQFDSVXODWHG PLFURRUJDQLVPV
VXFK DV +1 LQIOXHQ]DH DQG 61 SQHXPRQLDH;043 1
6HFRQGDU\ WR WKHVH UHDVRQV/ LW LV HVVHQWLDO WR UH0
LPPXQLVH SHULSKHUDO EORRG VWHP FHOO2ERQH
PDUURZ WUDQVSODQW +%07, UHFLSLHQWV DW WKHLU
FRQYHQLHQFH IROORZLQJ WKH WUDQVSODQWDWLRQ44/45 1

6\VWHPDWLF UH0LPPXQLVDWLRQ DIWHU %07 LV D
UHODWLYHO\ QHJOHFWHG DUHD1 $ VXUYH\ RI UH0
LPPXQLVDWLRQ SUDFWLFHV LQ (XURSH IRXQG ZLGH
YDULDWLRQV LQ SUDFWLFH44 17HWDQXV WR[RLG
YDFFLQDWLRQ ZDV WKH PRVW FRPPRQ SUDFWLFH/ ZLWK
98( RI WKH VXUYH\HG FHQWUHV DGPLQLVWHULQJ WKLV
WR DOOR/ DQG 6:( WR DXWR UHFLSLHQWV1 %\ WKH ZD\/
YDFFLQDWLRQ IRU SHUWXVVLV ZDV WKH OHVV FRPPRQ
SUDFWLFH/ ZLWK RQO\ RQH FHQWHU DSSOLFDWLRQ44 1
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,PPXQH UHFRQVWLWXWLRQ IROORZLQJ %07 FRQWLQXH
ZLWK JHQHUDO SDWWHUQ/ GHYHORSLQJ IURP LPPDWXUH
WR PDWXUH LPPXQH IXQFWLRQV4604< 1 ,PPXQH
UHDFWLYLW\ GXULQJ WKH ILUVW PRQWK SRVW0%07 LV
H[WUHPHO\ ORZ1 &\WRWR[LF DQG SKDJRF\WLF
IXQFWLRQV UHFRYHU E\ GD\ 433/ EXW WKH PRUH
VSHFLDOLVHG IXQFWLRQV RI 7 DQG %0O\PSKRF\WHV
PD\ UHPDLQ LPSDLUHG PRUH WKDQ RQH \HDU1 $IWHU
D ORQJ WLPH/ WKH YDULRXV FRPSRQHQWV RI WKH
LPPXQH V\VWHPV RI PRVW KHDOWK\ %07 UHFLSLHQWV
EHJLQ WR ZRUN V\QFKURQRXVO\/ ZKHUHDV WKH
LPPXQH V\VWHPV RI SDWLHQWV ZLWK FKURQLF JUDIW0
YHUVXV0KRVW GLVHDVH +*Y+', UHPDLQ VXSSUHVVHG1
7KHUH DUH SUHOLPLQDU\ GDWD VKRZLQJ IDVWHU
LPPXQH UHFRQVWLWXWLRQ DIWHU DXWRORJRXV53 DV ZHOO
DV DOORJHQHLF54 SHULSKHUDO EORRG VWHP FHOO
WUDQVSODQWDWLRQ +3%6&7, UDWKHU WKDQ PDUURZ
WUDQVSODQWDWLRQ1 %HFDXVH RI WKLV DQG WKH
VLJQLILFDQWO\ ODUJH DPRXQW RI LQRFXOXP RI FHOOV
LQIXVHG GXULQJ 3%6&755/ LW LV SRVVLEOH WKDW
XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL 8+5/6,=4<<; 197
EORRG VWHP FHOO JUDIW UHFLSLHQWV PD\ KDYH DQ
HDUOLHU DQG D EHWWHU UHVSRQVH WR YDFFLQHV1
+RZHYHU/ DOO WKH GDWD DYDLODEOH VR IDU RQ SRVW0
WUDQVSODQW LPPXQLVDWLRQ KDYH EHHQ JDWKHUHG RQ
UHFLSLHQWV RI PDUURZ JUDIWV/ DQG LW LV SUREDEO\
UHDVRQDEOH WR WUHDW 3%6&7 UHFLSLHQWV LQ WKH VDPH
ZD\ DV PDUURZ WUDQVSODQW UHFLSLHQWV IRU WKH
SXUSRVHV RI SRVW0WUDQVSODQW UH0LPPXQLVDWLRQ1

7KH PRVW LPSRUWDQW IDFWRU/ ZKLFK QHHGV WR EH
WDNHQ LQWR DFFRXQW ZKLOH FRQVLGHULQJ YDFFLQDWLRQ
DIWHU %07/ LV WKH LPPXQH VWDWXV RI WKH KRVW1
,QDFWLYH/ VXEXQLW RU UHFRPELQDQW YDFFLQHV PD\
EH/ DW WKH ZRUVW/ LQHIIHFWLYH LQ %07 UHFLSLHQWV/
ZKHUHDV OLYH YDFFLQHV PD\ EH GDQJHURXV LQ
LPPXQRFRPSURPLVHG SDWLHQWV4 1

7KHUH DUH OLPLWHG GDWD RQ WKH HIIHFW RI GRQRU
DQG UHFLSLHQW DJHV/ XQGHUO\LQJ GLVHDVH DQG
FRQGLWLRQLQJ UHJLPHQ RQ WKH LQGLFDWLRQV IRU UH0
LPPXQLVDWLRQ DQG LWV RXWFRPH1 7KH JHQHUDO
SULQFLSOHV XQGHUO\LQJ YDFFLQDWLRQ RI %07
UHFLSLHQWV DUH VKRZQ LQ WDEOH 51

7DEOH 6 VKRZV D UHFRPPHQGHG UH0LPPXQLVDWLRQ
VFKHGXOH IRU WUDQVSODQW UHFLSLHQWV H[FOXGLQJ
WKRVH ZLWK FKURQLF *Y+'/ ZKRVH VFKHGXOH LV
JLYHQ LQ WDEOH 71

7DEOH 41 3DWLHQWV ZKR VKRXOG QRW EH FRQVLGHUHG
HOLJLEOH IRU OLYH YDFFLQDWLRQ DIWHU EORRG2PDUURZ
WUDQVSODQWDWLRQ1

41 $OO DXWRJUDIW UHFLSLHQWV IRU WZR \HDUV +D,

51 $OO DOORJUDIW UHFLSLHQWV IRU WZR \HDUV +D/E,

61 ,PPXQRVXSSUHVVLYH WKHUDS\ IRU DQ\ UHDVRQ
71 &KURQLF0*Y+' +UHTXLULQJ WKHUDS\ RU QRW,
81 5HFXUUHQW PDOLJQDQF\ DIWHU WUDQVSODQWDWLRQ
+D, 7KHVH UHFRPPHQGDWLRQV DUH EDVHG XSRQ

SDWLHQWV ZLWK PDUURZ WUDQVSODQWDWLRQ1
3UHOLPLQDU\ GDWD VXJJHVW WKDW LPPXQH
UHFRQVWLWXWLRQ LV IDVWHU LQ SDWLHQWV
WUDQVSODQWHG XVLQJ EORRG VWHP FHOOV1

+D/ E, ,W LV SRVVLEOH WKDW LPPXQH UHFRYHU\ PD\ WDNH
ORQJHU LQ UHFLSLHQWV RI 70FHOO GHSOHWHG/ +/$0
PLVPDWFKHG/ RU XQUHODWHG GRQRU WUDQVSODQWV1
,I WKHUH LV DQ\ TXHVWLRQ DERXW LPPXQH
FRPSHWHQFH/ VHUXP LPPXQRJOREXOLQ OHYHOV
DQG WKH QXPEHU RI &'7.2&';. FHOOV VKRXOG
EH GHWHUPLQHG1 3DWLHQWV LQ ZKRP WKHVH
SDUDPHWHUV DUH QRUPDO DUH OLNHO\ WR EH
LPPXQRFRPSHWHQW1
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'LSKWKHULD WR[RLG
'LSKWKHULD KDV UHFHQWO\ HPHUJHG DV D SUREOHP LQ
D QXPEHU RI FRXQWULHV ZKHUH LPPXQLVDWLRQ
FRYHUDJH KDV EHHQ KLJK1 +LJK PRUWDOLW\ UDWHV/ D
KLJK SURSRUWLRQ RI FDVHV LQ DGXOWV/ DQG DQ
LQFUHDVHG LQFLGHQFH RI FRPSOLFDWLRQ KDYH
FKDUDFWHULVHG WKHVH RXWEUHDNV56 1 /XP HW DO1
VKRZHG WKDW ZKLOH DQWLERGLHV WR GLSKWKHULD
WR[RLG ZHUH SUHVHQW LQ DOO SDWLHQWV ZLWKLQ GD\
433 SRVW0DOOR0%07/ RQO\ WZR0WKLUGV RI QRUPDO
ORQJ0WHUP VXUYLYRUV ZLWK LPPXQH GRQRUV KDG
DQWLERGLHV1 7KLV UHGXFHG IXUWKHU WR 73( DPRQJ
SDWLHQWV ZLWK FKURQLF0*Y+' ZKR ZHUH
WUDQVSODQWHG IURP LPPXQH GRQRUV5 1

&KURQLF0*Y+' SDWLHQWV KDYH EHHQ VKRZQ WR
KDYH DQ LPSDLUHG FHOOXODU LPPXQH UHVSRQVH WR
GLSKWKHULD WR[RLG ZKHQ YDFFLQDWHG DV HDUO\ DV 7
PRQWKV SHULRG IROORZLQJ %0757 1 +RZHYHU/
LPPXQLVDWLRQ ZLWK PXOWLSOH GRVHV RI GLSKWKHULD
WR[RLG KDV EHHQ UHSRUWHG WR UHVXOW LQ DGHTXDWH
LPPXQH UHVSRQVH LQ SDHGLDWULF SDWLHQWV
DXWRJUDIWHG56 XVLQJ ERQH PDUURZ GHSOHWHG RI %
O\PSKRF\WHV 6;087 PRQWKV DIWHU %078 / DQG LQ
DOORJUDIWHG WKDODVVDHPLD SDWLHQWV ZLWKRXW
FKURQLF *Y+' 509 \HDUV IROORZLQJ %0758 1

+DHPRSKLOXV LQIOXHQ]DH
+1 LQIOXHQ]DH DFFRXQWV IRU D VLJQLILFDQW
SURSRUWLRQ RI SXOPRQDU\ LQIHFWLRQV LQ ORQJ0WHUP
%07 VXUYLYRUV LQFOXGLQJ WKRVH RQ SHQLFLOOLQ
SURSK\OD[LV</59 1 8QOLNHO\/ DOPRVW DOO VHYHUH

7DEOH 71 5HFRPPHQGHG LPPXQL]DWLRQ VFKHGXOH LQ
EORRG2PDUURZ WUDQVSODQW UHFLSLHQWV WR ZKRP WKRVH
ZLWK FKURQLF *Y+'
9DFFLQH 6FKHGXOH 7LPH

SRVW0%07
5HVSRQVH

'LSKWKHULD
WR[RLG

6 GRVHV>
PRQWKO\
LQWHUYDOV

4 \HDU "

+DHPRSKLOXV
LQIOXHQ]DH ++LE,

6 GRVHV>
PRQWKO\
LQWHUYDOV

7 PRQWKV *RRG

,QIOXHQ]D 4 GRVH
DQQXDOO\

9 PRQWKV "

3QHXPRFRFFXV 4 GRVH 5 \HDUV 3RRU
3ROLRYLUXV
+LQDFWLYH,

6 GRVHV>
PRQWKO\
LQWHUYDOV

4 \HDU *RRG

7HWDQXV WR[RLG 6 GRVHV>
PRQWKO\
LQWHUYDOV

4 \HDU *RRG
7DEOH 51 *HQHUDO SULQFLSOHV RI YDFFLQDWLRQ DIWHU EORRG
RU PDUURZ WUDQVSODQWDWLRQ

3ULQFLSOHV :K\"
$YRLG>
• $OO YDFFLQHV IRU DW

OHDVW 7 PRQWKV DIWHU
%07

• /LYH YDFFLQHV
+$GHQRYLUXV/ %&*/
RUDO SROLR-/ 005--/
W\SKRLG/ \HOORZ
IHYHU,

• 6SUHDGDEOH OLYH
YDFFLQHV VXFK DV RUDO
SROLR LQ KRXVHKROG
FRQWDFWV

$V D UHVXOW RI FRPSURPLVHG
LPPXQH UHVSRQVHV/ LQDFWLYH
YDFFLQHV DUH XQOLNHO\ WR HOLFLW
D UHVSRQVH/ DQG OLYH
YDFFLQHV PD\ OLIH0
WKUHDWHQLQJ LQIHFWLRQV1

0HDVXUH DQWLERG\ WLWHUV
DIWHU YDFFLQDWLRQ WR
HQVXUH HIILFDF\

$IWHU %07/ UHVSRQVHV WR
YDFFLQHV DUH RIWHQ
FRPSURPLVHG

5HSHDW GRVHV2FRXUVHV
XQWLO RSWLPDO WLWHUV
DFKLHYHG

5HVSRQVH LV RIWHQ
LQDGHTXDWH ZLWK D VLQJOH
GRVH RU FRXUVH

,9,* PD\ LQWHUIHUH ZLWK
WKH LPPXQH UHVSRQVH WR
YDFFLQH

7KHUH LV HYLGHQFH WR VXJJHVW
VXERSWLPDO UHVSRQVH WR
YDFFLQHV LQ LPPXQRJOREXOLQ
UHFLSLHQWV

+-,= :KHQ KHDOWK\ KRXVHKROG PHPEHUV DUH LPPXQLVHG
DJDLQVW SROLR/ LQDFWLYH SROLR YDFFLQH VKRXOG EH JLYHQ WR
DYRLG VSUHDG RI OLYH RUDO SROLRYLUXV WR SDWLHQW1

+--,= /LYH DWWHQXDWHG YLUXV YDFFLQHV +005, VKRXOG EH DYRLGHG
H[FHSW LQ WKRVH LQ UHPLVVLRQ ZKR KDYH UHFHLYHG QR
FKHPRWKHUDS\ IRU DW OHDVW 6 PRQWKV> EXW WKHVH SDWLHQWV
VKRXOG UHFHLYH ,QIOXHQ]D DQG 3QHXPRFRFFXV YDFFLQHV1
7DEOH 61 5HFRPPHQGHG LPPXQL]DWLRQ VFKHGXOH LQ
EORRG2PDUURZ WUDQVSODQW UHFLSLHQWV H[FOXGLQJ WKRVH ZLWK
FKURQLF *Y+'

9DFFLQH 6FKHGXOH 7LPH
SRVW0%07

&RPPHQWV

'LSKWKHULD WR[RLG 6 GRVHV> PRQWKO\
LLQWHUYDOV

4 \HDU $OO SDWLHQWV

+DHPRSKLOXV
LQIOXHQ]DH ++LE,

6 GRVHV> PRQWKO\
LLQWHUYDOV

7 PRQWKV $OO SDWLHQWV

,QIOXHQ]D 4 GRVH DQQXDOO\ 9 PRQWKV $W OHDVW 5 \HDUV>
LQ SDWLHQWV ZLWK
OXQJ SUREOHPV/
YDFFLQDWH
KRXVHKROG
FRQWDFWV

3QHXPRFRFFXV- 4 GRVH 5 \HDUV $GGLWLRQDO GUXJ
SURSK\OD[LV
QHHGHG

3ROLRYLUXV--
+LQDFWLYDWHG06DON,

6 GRVHV> PRQWKO\
LLQWHUYDOV

4 \HDU $OO SDWLHQWV

0HDVOHV 6 GRVHV> PRQWKO\
LLQWHUYDOV

5 \HDUV 1RW IRU JHQHUDO
SXUSRVHV

0XPSV 6 GRVHV> PRQWKO\
LLQWHUYDOV

5 \HDUV 1RW IRU JHQHUDO
SXUSRVHV

5XEHOOD 6 GRVHV> PRQWKO\
LLQWHUYDOV

5 \HDUV ,Q SRWHQWLDOO\
IHUWLOH IHPDOHV

7HWDQXV WR[RLG 6 GRVHV> PRQWKO\
LLQWHUYDOV

4 \HDU $OO SDWLHQWV

-= :LWK YDULDEOH DQWLERG\ UHVSRQVH
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GLVHDVH LV UHODWHG WR RQH FDSVXODU VHURW\SH +W\SH
E,1 +1 LQIOXHQ]DH E ++LE, YDFFLQH LV YHU\ HIIHFWLYH
IRU SUHYHQWLQJ LQIHFWLRQV4 1

7KH WHWDQXV WR[RLG0FRQMXJDWHG +LE FDSVXODU
SRO\VDFFKDULGH YDFFLQH LV PRUH LPPXQRJHQLF
WKDQ WKH XQFRQMXJDWHG FDSVXODU SRO\VDFFKDULGH
YDFFLQH/ DQG LQGXFHV SURWHFWLYH DQWLERGLHV LQ
;8( DOOR0%07 UHFLSLHQWV LQFOXGLQJ SDWLHQWV ZLWK
,J*50GHILFLHQF\59 1 %HWZHHQ 7 DQG 4; PRQWKV RI
SRVW0%07 SHULRG/ WKH UHVSRQVH WR WKH FRQMXJDWH
YDFFLQH GLG QRW FRUUHODWH ZLWK *Y+'/
,PPXQRVXSSUHVVLYH WKHUDS\/ RU WKH WLPH RI
YDFFLQDWLRQ1 %H\RQG 4; PRQWKV SRVW0%07/
UHVSRQVH FRUUHODWHG ZLWK WLPH +LQFUHDVLQJ
HIILFDF\ ZLWK ORQJHU WLPH LQWHUYDO, 59 1 $XWR DV
ZHOO DOOR UHFLSLHQWV UHFHLYLQJ D +LE0FRQMXJDWH
YDFFLQH DW 45 DQG 57 PRQWKV RU 57 PRQWKV RQO\
GHYHORSHG SURWHFWLYH DQWLERGLHV ;3( DQG 83(
RI WKH WLPH5: 1

'RQRU DQG UHFLSLHQW LPPXQLVDWLRQ XVLQJ WKH +LE0
FRQMXJDWH YDFFLQH SUH0%07 UHVXOWHG LQ KLJKHU
DQWLERG\ FRQFHQWUDWLRQV LQ SDWLHQWV DV HDUO\ DV 6
PRQWKV SRVW0%07 FRPSDUHG ZLWK LPPXQLVDWLRQ
RI SDWLHQWV DIWHU %07 +5;,1 +LJKHU DQWLERG\
OHYHOV LQ WKH HDUO\ VWDJHV SRVW0WUDQVSODQW FRXOG
SRWHQWLDOO\ GHFUHDVH WKH LQFLGHQFH RI UHVSLUDWRU\
WUDFW LQIHFWLRQV LQ SDWLHQWV ZLWK OXQJ GLVHDVH RU
FKURQLF0*Y+'1

+HSDWLWLV %
:KLOH WKH ULVN RI KHSDWLWLV % YLUXV ++%9, LQIHFWLRQ
LV QRW VLJQLILFDQW LQ UHJLRQV ZLWK D ORZ
SUHYDOHQFH RI WKH YLUXV/ WKH ULVN DQG PRUELGLW\ RI
WKH LQIHFWLRQ LQ KLJK0SUHYDOHQFH DUHDV LV
FRQVLGHUDEOH1 7KH ULVN RI LQIHFWLRQ PD\ EH KLJK
LQ WKH HDUO\ SRVW0WUDQVSODQW SKDVH GXH WR
LQIHFWLYLW\ ULVN RI WUDQVIXVLRQV1 3UH0%07
YDFFLQDWLRQ RI GRQRUV FDQ UHVXOW LQ DGRSWLYH
WUDQVIHU RI SURWHFWLYH LPPXQLW\ WR WKH
UHFLSLHQW7/5< 1 :LPSHULV HW DO1 VKRZHG WKDW
LPPXQLVDWLRQ RI WKH GRQRU DORQH UHVXOWHG LQ
WUDQVIHU RI DQ DQWLERG\ UHVSRQVH WR WKH UHFLSLHQW
IROORZLQJ 70FHOO GHSOHWHG %07/ ZKHUHDV
LPPXQLVDWLRQ RI GRQRU DV ZHOO DV UHFLSLHQW
UHVXOWHG LQ D KLJKHU DQWLERG\ UHVSRQVH RI D
ORQJHU GXUDWLRQ7 1 ,ODQ HW DO1 FRQILUPHG WKDW SUH0
%07 LPPXQLVDWLRQ RI GRQRUV FRXOG UHVXOW LQ
DGRSWLYH WUDQVIHU RI LPPXQLW\ WR QRQ0LPPXQH
PDUURZ UHFLSLHQWV5< 1 5RXJKO\ WZR0WKLUGV RI
DXWRJUDIW UHFLSLHQWV YDFFLQDWHG SHUL0WUDQVSODQW
GHYHORSHG ORZ0WLWHU DQWLERG\ UHVSRQVHV ZKLFK
XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL 8+5/6,=4<<; 199
FRXOG KDYH EHHQ SURWHFWLYH DJDLQVW +%90
DVVRFLDWHG FRPSOLFDWLRQV GXULQJ SRVW0%07
SHULRG63 1

,QWHUHVWLQJO\/ LW LV SRVVLEOH WR UHVROYH WKH +%9
FDUULHU VWDWH DQG FKURQLF KHSDWLWLV % WKURXJK DQ
DOORJUDIWV IURP DQ LPPXQH GRQRU/ ZKR FRXOG
KDYH DFTXLUHG LPPXQLW\ HLWKHU WKURXJK D QDWXUDO
LQIHFWLRQ64 RU WKURXJK YDFFLQDWLRQ65 1 2XWOLQHV DQ
DSSURDFK WR KHSDWLWLV % LPPXQLVDWLRQ LQ WKH
VHWWLQJ RI %07 GHSHQGLQJ XSRQ WKH W\SH RI
JUDIW/ DQG WKH LPPXQH VWDWXV RI WKH UHFLSLHQW
DQG WKH GRQRU FDQ EH VHHQ LQ WDEOH 81

,QIOXHQ]D
%07 UHFLSLHQWV FDQ DFTXLUH LQIOXHQ]D LQIHFWLRQV
GXULQJ DQQXDO FRPPXQLW\ HSLGHPLFV66/67 / DQG
VHFRQGDU\ EDFWHULDO LQIHFWLRQV LQFOXGLQJ
SQHXPRQLD PD\ OHDG WR VHULRXV FRPSOLFDWLRQV67 1
,QIOXHQ]D YDFFLQDWLRQ ZLWKLQ WKH ILUVW 9 PRQWKV
IROORZLQJ %07 KDV EHHQ IRXQG WR EH
LQHIIHFWLYH681 +RZHYHU/ LQ SDWLHQWV UHFHLYLQJ WKH
YDFFLQH WZR RU PRUH \HDUV DIWHU %07/ WKH
HIILFDF\ ZDV VLPLODU WR WKDW GHVFULEHG LQ

7DEOH 81 6XJJHVWHG DSSURDFK WR KHSDWLWLV
LPPXQL]DWLRQ LQ SDWLHQWV ZLWK %07

5HFLSLHQW

'RQRU
⇓⇓⇓⇓

+%V$J .
+FDUULHU2
KHSDWLWLV,

$QWL +%V .
+LPPXQH,

1R +%9 PDUNHU

+%V$J .
+&DUULHU2
KHSDWLWLV,

0 0XOWLSOH0GRVH
ERRVWHUV
LPPHGLDWHO\
DIWHU %07

9DFFLQDWH SULRU WR %07
WKHQ DV VRRQ DV WKH
OHIW

$QWL +%V .
+,PPXQH,

41 'RQRU :%&
LQIXVLRQV LI
SDWLHQW
UHPDLQV
+%V$J .

51 %RRVWHU
GRVHV LI
LPPXQH ZLWK
ORZ OHYHO
WLWHUV

%RRVWHU GRVHV
LI WLWHUV GHFOLQH

%RRVWHU GRVHV LI WLWHUV
GHFOLQH

1R +%9
PDUNHU

41 ,PPXQL]H
GRQRU

51 (QVXUH
$QWL0+%V
DQWLERG\ .
SULRU WR
KDUYHVW

61 5HYDFFLQDWH
LI DQWLERGLHV
ORVW

71 %RRVWHU
GRVHV LI WLWHUV
GHFOLQH

41 ,PPXQL]H GRQRU
SUH0%07 LQ DUHDV
ZLWK KLJK SUHYDOHQFH
RI +%

51 %RRVWHU GRVHV
SRVW0%07 LI WLWHUV
GHFOLQH

$XWR0%07 0 %RRVWHU GRVHV WR
HQVXUH WLWHUV
FRQYHQLHQW

41 ,PPXQL]H GRQRU
SUH0%07 LQ DUHDV
ZLWK KLJK
SUHYDOHQFH RI +%
51 %RRVWHU GRVHV
SRVW0%07 LI WLWHUV
GHFOLQH
%

/
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LPPXQRFRPSHWHQW KRVWV68 / ZLWK D SRVLWLYH
FRUUHODWLRQ EHWZHHQ ORQJHU %070LPPXQLVDWLRQ
LQWHUYDO DQG VHURFRQYHUVLRQ1 3DWLHQWV ZLWK
FKURQLF *Y+' UHVSRQGHG ZHOO WR WZR RI WKH YLUXV
VWUDLQV DQG SRRUO\ WR RQH1

,W ZRXOG DOVR EH ZRUWKZKLOH YDFFLQDWLQJ
KRXVHKROG FRQWDFWV RI %07 UHFLSLHQWV WR SUHYHQW
WUDQVPLVVLRQ RI LQIOXHQ]D WKURXJK WKHP WR
SDWLHQWV> HVSHFLDOO\ IRU WKRVH WR ZKRP VWLOO LQ WKH
HDUO\ SRVW0WUDQVSODQW SKDVH1

0HDVOHV
$ VXEVWDQWLDO SURSRUWLRQ RI DOORJUDIW UHFLSLHQWV
DQG VRPH DXWRJUDIW UHFLSLHQWV/ HVSHFLDOO\
FKLOGUHQ/ ORRVH LPPXQLW\ WR PHDVOHV RYHU D
SHULRG RI WLPH6/9/69/6: 1 0HDVOHV LV DQ LPSRUWDQW
SDWKRJHQ LQ GHYHORSLQJ FRXQWULHV6; / EXW DSDUW
IURP RFFDVLRQDO RXWEUHDNV/ LW LV QRW D SUREOHP
HOVHZKHUH EHFDXVH RI LPPXQLVDWLRQ1 $OWKRXJK
VHYHUH PHDVOHV FDQ RFFXU LQ
LPPXQRFRPSURPLVHG SDWLHQWV/ WKHUH DUH QR
UHSRUWV RI PHDVOHV IROORZLQJ %071

7KH DWWHQXDWHG WULYDOHQW 005 YDFFLQH KDV EHHQ
DGPLQLVWHUHG WR QRQ0LPPXQRFRPSURPLVHG
DOORJUDIW UHFLSLHQWV DIWHU WZR \HDUV IROORZLQJ
%07 ZLWK VHURFRQYHUVLRQ9 / DQG LQ DXWRJUDIWHG
FKLOGUHQ69 1 ,W LV QRW JHQHUDOO\ UHFRPPHQGHG IRU
DOO %07 UHFLSLHQWV> EXW RQ DQ LQGLYLGXDO EDVLV IRU
SDWLHQWV IURP KLJK0SUHYDOHQFH JHRJUDSKLF DUHDV
RU ZKHUH WKH ULVN IRU PHDVOHV LV LQFUHDVHG44 1

0XPSV
$V ZLWK PHDVOHV/ D ODUJH QXPEHU RI DOOR DQG
DXWRJUDIW UHFLSLHQWV ORRVH LPPXQLW\ WR PXPSV
9/69/6: 1 0XPSV KDV QRW EHHQ GHVFULEHG WR EH D
SUREOHP LQ SDWLHQWV XQGHUJRLQJ %071

5XEHOOD
$V ZLWK PHDVOHV DQG PXPSV/ D QXPEHU RI
DOORJUDIW DQG DXWRJUDIW UHFLSLHQWV ORRVH LPPXQLW\
WR PXPSV9/69/6: 1 $OWKRXJK/ UXEHOOD KDV QRW EHHQ
UHSRUWHG WR EH D SUREOHP LQ %07 SDWLHQWV/ D
QXPEHU RI SUHJQDQFLHV KDYH EHHQ UHSRUWHG LQ
WUDQVSODQW UHFLSLHQWV7< 1 7KH RIIVSULQJ RI WKHVH
ZRPHQ FRXOG EH DW ULVN RI WKH FRQJHQLWDO UXEHOOD
V\QGURPH/ DQG LW ZRXOG WKHUHIRUH EH DGYLVDEOH
WR UH0YDFFLQDWH ZRPHQ ZLWK FKLOGEHDULQJ
SRWHQWLDO1 7KH DWWHQXDWHG WULYDOHQW 005 YDFFLQH
KDV EHHQ DGPLQLVWHUHG WR QRQ0
LPPXQRFRPSURPLVHG DOOR0%07 UHFLSLHQWV
EH\RQG WZR \HDUV IURP WKH WUDQVSODQW ZLWK
XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL 8+5/6,=4<<; 200
GHYHORSPHQW RI LPPXQLW\ WR UXEHOOD9 / DQG LQ
DXWRJUDIWHG FKLOGUHQ69 1

3QHXPRFRFFXV
)XQFWLRQDO K\SRVSOHQLVP LV D FRQVHTXHQFH RI
WRWDO0ERG\ LUUDGLDWLRQ +7%,, DQG FKURQLF *Y+'
$OWKRXJK SQHXPRFRFFDO LQIHFWLRQV DUH JHQHUDOO\
DQ LPSRUWDQW SUREOHP LQ SDWLHQWV ZLWK FKURQLF
*Y+'; EHFDXVH RI WKHLU LQDELOLW\ WR PRXQW DQ
DQWLERG\ UHVSRQVH WR WKH SQHXPRFRFFDO
SRO\VDFFKDULGH DQWLJHQ6< / RWKHU SDWLHQWV FDQ
DOVR EH DIIHFWHG1 6SOHQHFWRPL]HG SDWLHQWV DQG
WKRVH DXWRJUDIWHG IRU +RGJNLQ¶V GLVHDVH DQG
PXOWLSOH P\HORPD PD\ EH SDUWLFXODUO\ DW KLJK
ULVN1 ,Q D VWXG\ RI WKH 470YDOHQW SQHXPRFRFFDO
YDFFLQH LQ DOOR0%07 UHFLSLHQWV/ :LQVWRQ HW DO1 73

IRXQG WKDW ERWK SUH0 DQG SRVW0LPPXQLVDWLRQ
DQWLERG\ OHYHOV IRU DOO VHURW\SHV ZHUH ORZHU LQ
SDWLHQWV FRPSDUHG ZLWK QRUPDO SHRSOH1 $QWLERG\
UHVSRQVHV RI SDWLHQWV QRW RQ VWHURLGV DQG
YDFFLQDWHG PRUH WKDQ VL[ PRQWKV DIWHU %07
LPSURYHG ZLWK WLPH1

/RUWDQ HW DO174 IRXQG WKDW WKH WLWHUV RI VSHFLILF
,J*/ ,J*4 DQG ,J*5 SQHXPRFRFFDO DQWLERGLHV
IHOO VLJQLILFDQWO\ DIWHU DOORJHQHLF %07 FRPSDUHG
ZLWK SUH0WUDQVSODQW OHYHOV LQ FKLOGUHQ1 7KHLU
UHVSRQVH WR LPPXQLVDWLRQ ZLWK D 560YDOHQW
YDFFLQH RQH \HDU RU ORQJHU SRVW0%07 ZDV QRW
VLJQLILFDQWO\ GLIIHUHQW IURP QRUPDO FRQWUROV
H[FHSW IRU ZHDN ,J*5 UHVSRQVH1 'HVSLWH
UHVSRQGLQJ/ WKH SDWLHQWV GLG QRW DFKLHYH D KLJK
VSHFLILF DQWLERG\ WLWHU DIWHU LPPXQLVDWLRQ LQ DQ\
LPPXQRJOREXOLQ VXEFODVV EHFDXVH RI WKH ORZHU
SUH0LPPXQLVDWLRQ OHYHOV1 7KH SUH0LPPXQLVDWLRQ
DQWLERG\ OHYHOV DQG WKH UHVSRQVH WR
LPPXQLVDWLRQ LQ WKHVH SDWLHQWV ZHUH QRW DIIHFWHG
E\ SUHYLRXV VSOHQHFWRP\ RU FKURQLF *Y+'1
,PPXQLVDWLRQ RI GRQRUV EHIRUH WKH PDUURZ
KDUYHVW GLG QRW LQIOXHQFH WKH OHYHOV RI VSHFLILF
DQWLERG\ D \HDU RU PRUH DIWHU %071 0ROULQH HW
DO15; FRQILUPHG WKH REVHUYDWLRQ WKDW SUH0%07
SQHXPRFRFFDO YDFFLQDWLRQ RI WKH GRQRU GLG QRW
DIIHFW WKH UHFLSLHQW*V DQWLERG\ UHVSRQVH WR SRVW0
WUDQVSODQW YDFFLQDWLRQ1

6RPH LQYHVWLJDWRUV IRXQG WKDW DOO DXWR RU
DOORJUDIWHG FKLOGUHQ YDFFLQDWHG PRUH WKDQ WZR
\HDUV EH\RQG %07 UHVSRQGHG WR SQHXPRFRFFDO
SRO\VDFFKDULGH FRPSDUHG ZLWK 53083( RI WKRVH
YDFFLQDWHG ZLWKLQ WZR \HDUV75 1 $OWKRXJK FKURQLF
*Y+' LQIOXHQFHG WKH UHVSRQVH UDWH LQ XQLYDULDWH



$VODQ
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DQDO\VLV/ RQO\ WKH WLPH EHWZHHQ PDUURZ
WUDQVSODQW DQG LPPXQLVDWLRQ ZDV D SRZHUIXO
SUHGLFWRU RI UHVSRQVH LQ PXOWLYDULDWH DQDO\VLV1
7KH LPSURYLQJ UHVSRQVH WR SQHXPRFRFFDO
YDFFLQDWLRQ ZLWK LQFUHDVLQJ WLPH DIWHU WUDQVSODQW
VHHPV WR VXJJHVW WKDW %0FHOO RQWRJHQ\ IROORZV D
VHTXHQWLDO SURJUDP LQ ZKLFK SRO\VDFFKDULGH
DQWLJHQV DUH DPRQJVW WKH ODVW WR HYRNH DQWLERG\
UHVSRQVHV1

,QWHUHVWLQJO\/ VRPH RWKHU LQYHVWLJDWRUV IRXQG
WKDW RYHU WKH ILUVW \HDU SRVW0%07/ SQHXPRFRFFDO
DQWLERG\ OHYHOV GHFUHDVHG LQ PRVW DOORJUDIW
UHFLSLHQWV/ EXW QRW LQ DXWRJUDIW UHFLSLHQWV76 1
1RQH RI WKH SDWLHQWV ZLWK FKURQLF *Y+' VKRZHG
QRUPDO OHYHOV RI DQWLERGLHV DW RQH \HDU1 2I WKH
SDWLHQWV ZKR ORVW LPPXQLW\ DIWHU %07 DQG ZHUH
YDFFLQDWHG ZLWK D SRO\YDOHQW SQHXPRFRFFDO
YDFFLQH/ 67( VKRZHG D ULVH LQ ,J*5 DQWLERGLHV/
5;( ZLWK DQ LQFUHDVH LQ ,J*4/ DQG 6;( GLG QRW
UHVSRQG DW DOO1 1RQH RI WKH SDWLHQWV ZLWK FKURQLF
*Y+' VKRZHG DQ HOHYDWLRQ LQ ,J*5 DQWLERGLHV
DQG :8( GLG QRW UHVSRQG DW DOO1

7KH 560YDOHQW SRO\VDFFKDULGH YDFFLQH/ DSDUW
IURP EHLQJ SRRUO\ LPPXQRJHQLF/ DOVR GRHV QRW
FRYHU 53( RI WKH FRPPRQO\ HQFRXQWHUHG
SDWKRJHQLF SQHXPRFRFFDO VWUDLQV/ DQG
LPPXQLVHG LQGLYLGXDOV UHPDLQ VXVFHSWLEOH WR
WKHP1 /LIH0ORQJ SURSK\OD[LV ZLWK SHQLFLOOLQ 9 +583
PJ ELG/ RUDOO\, LV WKHUHIRUH UHFRPPHQGHG IRU DOO
SDWLHQWV ZKR KDYH KDG 7%, SULRU WR DQ
DXWR2DOORJUDIW/ SDWLHQWV ZLWK FKURQLF *Y+'/ DQG
VSOHQHFWRPL]HG SDWLHQWV;/44 1 (U\WKURP\FLQ +583
PJ ELG/ RUDOO\, RU &ODULWKURP\FLQ +583 PJ TG/
RUDOO\, PD\ EH VXEVWLWXWHG LQ SHQLFLOOLQ0DOOHUJLF
SDWLHQWV1

7KH FRYDOHQW OLQNDJH RI D SRO\VDFFKDULGH DQWLJHQ
WR D SURWHLQ VXFK DV WHWDQXV RU GLSKWKHULD WR[RLG
UHVXOWV LQ D PRUH LPPXQRJHQLF PROHFXOH/ ZKLFK
HYRNHV D 70FHOO0GHSHQGHQW LPPXQH UHVSRQVH
WKDW LV VWURQJHU LQ DQ LPPDWXUH LPPXQH V\VWHP
DQG LV ORQJHU GXUDWLRQ1 &RQMXJDWHG
SQHXPRFRFFDO YDFFLQHV DUH EHLQJ GHYHORSHG1

3ROLRYLUXV
3ROLRP\HOLWLV FRQWLQXHV WR UHPDLQ D VHULRXV
SUREOHP LQ D QXPEHU RI GHYHORSLQJ FRXQWULHV/
ZLWK VSRUDGLF RXWEUHDNV LQ QRQ0LPPXQLVHG
LQGLYLGXDOV77/78 1 ,PPXQLW\ WR SROLR LV JUDGXDOO\
ORVW DIWHU %077907; 1
(QJHOKDUG HW DO179 VKRZHG WKDW 9;0;3( RI %07
UHFLSLHQWV KDG SURWHFWLYH DQWLERGLHV DJDLQVW WKH
WKUHH VHURW\SHV RI SROLRYLUXV 90<9 PRQWKV SRVW0
%07 FRPSDUHG ZLWK <50<9( EHIRUH WUDQVSODQW1
,PPXQL]DWLRQ ZLWK WZR GRVHV RI LQDFWLYDWHG
SROLR YDFFLQH 90<9 PRQWKV DIWHU %07 SURGXFH
LQFUHDVHG DQWLERG\ WLWHUV LQ DOO SDWLHQWV1
3UHVHQFH DQG GHJUHH RI *Y+'/ SUH0%07 SROLR
DQWLERG\ WLWHUV/ DJH/ DQG WKH W\SH RI JUDIW
DIIHFWHG UHVSRQVH WR WKH YDFFLQH/ EXW WKH WLPH
IURP %07 WR YDFFLQDWLRQ GLG QRW1 /MXQJPDQ HW
DO17: IRXQG WKDW DOWKRXJK DOPRVW :3( RI DOOR
UHFLSLHQWV ZHUH VHURSRVLWLYH WR DOO SROLRYLUXV
W\SHV RQH \HDU DIWHU %07/ DW OHDVW D IRXU0IROG
GHFUHDVH LQ DQWLERG\ OHYHOV ZDV VHHQ LQ URXJKO\
KDOI RI WKH SDWLHQWV IURP WKHLU SUH0WUDQVSODQW
OHYHOV1 +DOI RI WKH SDWLHQWV UHFHLYLQJ WKUHH
LQDFWLYDWHG SROLR YDFFLQH GRVHV UHVSRQGHG/ DQG
WKH SUHVHQFH RI FKURQLF *Y+' GLG QRW DIIHFW WKH
UHVSRQVH1 $OPRVW 53( RI DXWRJUDIW UHFLSLHQWV
ZHUH IRXQG WR KDYH ORVW DQWLERGLHV WR DW OHDVW
RQH W\SH RI SROLRYLUXV DIWHU RQH \HDU RI DXWR0
%077; 1 7KLV WLPH0GHSHQGHQW GHFUHDVH LQ
DQWLERG\ WLWHUV FRQWLQXHG LQ XQYDFFLQDWHG
SDWLHQWV LQ WKH VHFRQG DQG WKLUG \HDUV1 $ KLJK
SURSRUWLRQ RI VHURQHJDWLYH SDWLHQWV UH0
LPPXQLVHG ZLWK WKUHH GRVHV RI WKH LQDFWLYDWHG
YDFFLQH UHVSRQGHG7; 1

7KH LQDFWLYDWHG SROLR YDFFLQH KDV EHHQ
VXFFHVVIXOO\ DGPLQLVWHUHG WR SDHGLDWULF SDWLHQWV
DXWRJUDIWHG XVLQJ ERQH PDUURZ GHSOHWHG RI %
O\PSKRF\WHV8 / DQG LQ SDWLHQWV DOORJUDIWHG IRU
WKDODVVDHPLD ZKR GLG QRW KDYH FKURQLF *Y+'581

7HWDQXV WR[RLG
7KHUH DUH GDWD/ ZKLFK VXJJHVW WKDW WHWDQXV
WR[RLG0VSHFLILF LPPXQLW\ FDQ EH WUDQVIHUUHG E\
DOORJUDIWLQJ/ DQG FDQ SHUVLVW LQ ORQJ0WHUP
VXUYLYRUV ZLWKRXW LPPHGLDWH SUH0WUDQVSODQW
WR[RLG DGPLQLVWUDWLRQ WR GRQRUV RU WR UHFLSLHQWV
SUH2SRVW0WUDQVSODQW5 1 &RQWUDVWLQJ REVHUYDWLRQV
ZHUH PDGH E\ /MXQJPDQ HW DO1: ZKR IRXQG WKDW
KDOI RI WKH SDWLHQWV ZKR ZHUH LPPXQH WR
WHWDQXV EHIRUH %07 KDG ORVW WKHLU LPPXQLW\ E\
RQH \HDU SRVW0%071 $OO WKH SDWLHQWV ZKR ZHUH
QRW UH0LPPXQLVHG ZLWK WHWDQXV WR[RLG ZHUH
VHURQHJDWLYH IRU WZR \HDUV1

5HVSRQVH UDWHV ZHUH UHODWLYHO\ SRRU DQG ORVV RI
LPPXQLW\ FRPPRQ LQ SDWLHQWV LPPXQLVHG ZLWK
RQH RU WZR GRVHV RI WR[RLG DIWHU %07: 1
+RZHYHU/ SULPDU\ LPPXQL]DWLRQ ZLWK WKUHH
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GRVHV RI WR[RLG UHVXOWHG LQ 433( UHVSRQVH DQG
VXVWDLQHG LPPXQLW\: 1 $PRQJVW SDWLHQWV
UHFHLYLQJ WHWDQXV WR[RLG 6/ 9/ DQG 45 PRQWKV
IROORZLQJ 70FHOO0GHSOHWHG %07/ RQO\ WKRVH ZKR
KDG EHHQ LPPXQLVHG SUH0WUDQVSODQW DORQJ ZLWK
WKHLU GRQRUV UHVSRQGHG HIIHFWLYHO\83 1 7HWDQXV
WR[RLG DGPLQLVWUDWLRQ UHVXOWHG LQ DGHTXDWH
LPPXQH UHVSRQVH LQ SDHGLDWULF SDWLHQWV
DXWRJUDIWHG XVLQJ %0O\PSKRF\WHV GHSOHWHG ERQH
PDUURZ8 / DQG LQ WKDODVVHPLF SDWLHQWV ZKR GLG
QRW KDYH FKURQLF *Y+'58 1

,Q FKLOGUHQ/ ZKR ZHUH URXWLQHO\ UH0LPPXQLVHG
HDUO\ DIWHU %07/ WKH DQWLERG\ UHVSRQVH ZDV
TXDQWLWDWLYHO\ PRUH WR WKDW LQ DGXOWV ZKR ZHUH
QRW UH0LPPXQLVHG HDUO\84 1 ,Q WKH PDMRULW\ RI
SDWLHQWV/ WKH WLPH UHTXLUHG WR UHDFK SHDN
DQWLERG\ OHYHO ZDV SURORQJHG DQG WKH QXPEHU RI
WHWDQXV WR[RLG0VSHFLILF %0FHOO FORQHV ZDV
VLJQLILFDQWO\ GHFUHDVHG LQ FRPSDULVRQ ZLWK
FRQWUROV1 8QOLNH WKH FRQWUROV/ SURGXFWLRQ RI
UHODWLYHO\ KLJK FRQFHQWUDWLRQV RI KRPRJHQHRXV
DQWLERGLHV DJDLQVW D KHWHURJHQHRXV EDFNJURXQG
ZDV VHHQ LQ %07 UHFLSLHQWV1 7KHVH DEQRUPDOLWLHV
ZHUH SUHVHQW XS WR 43 \HDUV DIWHU
WUDQVSODQWDWLRQ/ LUUHVSHFWLYH RI WKH DJH/ WKH W\SH
RI WUDQVSODQW/ RU WKH UH0LPPXQL]DWLRQ VFKHGXOH1
7KHLU GDWD LQGLFDWH WKDW URXWLQH UH0LPPXQL]DWLRQ
HDUO\ DIWHU %07 PD\ LPSURYH WKH VSHFLILF
LPPXQH UHVSRQVH/ EXW EHFDXVH RI G\VUHJXODWHG
DQWLERG\ SURGXFWLRQ/ ORQJ0ODVWLQJ TXDOLWDWLYH
GHIHFWV PD\ EH SUHVHQW HYHQ DIWHU QRUPDOLVDWLRQ
RI DQWLERG\ WLWHUV1

0($685(0(17 2) 7+( ,0081(
5(63216(

7KH OHYHO RI VSHFLILF LPPXQH UHVSRQVH IROORZLQJ
YDFFLQDWLRQ FDQ EH PHDVXUHG LQ WKH VHUXP1
$OWKRXJK VHUR0FRQYHUVLRQ GRHV LQGLFDWH DQ
LPPXQH UHVSRQVH/ LW GRHV QRW QHFHVVDULO\ VLJQLI\
SURWHFWLRQ4 1 )RU VRPH YLUDO YDFFLQHV/ VXFK DV
PHDVOHV/ UXEHOOD/ +%9/ WKH SUHVHQFH RI
FLUFXODWLQJ DQWLERGLHV FRUUHODWHV ZLWK FOLQLFDO
SURWHFWLRQ1 7KH DEVHQFH RI PHDVXUDEOH DQWLERG\
PD\ QRW PHDQ WKDW WKH LQGLYLGXDO LV XQSURWHFWHG1
%\ FRQWUDVW/ ZLWK VRPH YDFFLQHV DQG WR[RLGV/ WKH
SUHVHQFH RI DQWLERGLHV LV QRW VXIILFLHQW WR DVVXUH
FOLQLFDO SURWHFWLRQ/ EXW UDWKHU D PLQLPDO
FLUFXODWLQJ OHYHO RI DQWLERG\ LV UHTXLUHG +H1J1/
3134 ,82PO RI WHWDQXV DQWLWR[LQ,1
5RXWLQH PHDVXUHPHQW RI DQWLERG\ WLWHUV SULRU WR
YDFFLQDWLRQ LV QRW UHFRPPHQGHG LQ DOO WUDQVSODQW
XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL 8+5/6,=4<<; 202
UHFLSLHQWV44 1 3RVW0YDFFLQDWLRQ GHWHUPLQDWLRQ RI
DQWLERG\ OHYHOV LV XVHIXO WR PRQLWRU DQWLERG\
UHVSRQVH DQG SURWHFWLRQ1

$'237,9( 75$16)(5 2) 3527(&7,9(
,0081,7<

$OWKRXJK LPPXQLW\ FDQ EH WUDQVIHUUHG DGRSWLYHO\
IURP WKH GRQRU WR WKH UHFLSLHQW WKURXJK DQ
DOORJHQHLF EORRG RU PDUURZ JUDIW/ WKH GXUDELOLW\
RI WKLV LPPXQH UHVSRQVH LV XQFHUWDLQ/ DQG PRVW
GDWD LQ FOLQLFDO SUDFWLFH VXJJHVW IDLO LQ WKH
DQWLERG\ WLWHUV RYHU D SHULRG RI WLPH50: 1
7KHUHIRUH/ DGRSWLYH WUDQVIHU RI LPPXQLW\ ZLWK
DOORJHQHLF %07 SUREDEO\ GRHV QRW RYHUFRPH WKH
QHHG IRU URXWLQH UH0LPPXQL]DWLRQ LQ WKH PDMRULW\
RI FDVHV1

,Q D PXULQH PRGHO/ 6KHSKHUG DQG 1RHOOH
VKRZHG WKDW ZKLOH WKH DGRSWLYH WUDQVIHU RI
LPPXQH VSOHQLF % FHOOV RU LPPXQH SHULSKHUDO
EORRG PRQRQXFOHDU FHOOV/ HIIHFWLYHO\ WUDQVIHUUHG
DQWLJHQ0VSHFLILF ,J*4 DQWLERG\ UHVSRQVHV RI
GRQRU RULJLQ WR UHFLSLHQWV/ PDUURZ IURP LPPXQH
DQLPDOV GLG QRW WUDQVIHU D PHPRU\ UHVSRQVH85 1
7KH\ VXJJHVWHG WKDW WKH WUDQVIHU RI
LPPXQRORJLFDO PHPRU\ REVHUYHG LQ KXPDQ %07/
PLJKW EH D FRQVHTXHQFH RI SHULSKHUDO EORRG
FRQWDPLQDWLRQ RI WKH KDUYHVWHG GRQRU PDUURZ1
7KH QXPEHU RI % FHOOV LQ EORRG VWHP FHOO
KDUYHVWV IURP KHDOWK\ GRQRUV LV 51: WR 481;
WLPHV +PHDQ :1<, KLJKHU WKDQ PDUURZ55 1
7KHUHIRUH LW LV SRVVLEOH WKDW SHULSKHUDO EORRG
VWHP FHOO DOORJUDIWV PD\ WUDQVIHU LPPXQLW\ PRUH
HIIHFWLYHO\ DQG WKLV PD\ EH GXUDEOH1

6HULRXV LQIHFWLRQV DUH FRPPRQ LQ WKH HDUO\
SKDVH IROORZLQJ DOORJHQHLF %071 $XJPHQWDWLRQ
RI LPPXQLW\ WR VRPH RI WKH FRPPRQ SDWKRJHQLF
RUJDQLVPV E\ DGRSWLYH WUDQVIHU FRXOG
FRQFHLYDEO\ UHGXFH LQIHFWLRQ0UHODWHG PRUWDOLW\
DQG LPSURYH RXWFRPH1 +RZHYHU/ DGRSWLYH
WUDQVIHU RI DQWLERG\ UHVSRQVHV LV SRVVLEOH RQO\
IRU UHFDOO DQWLJHQV1 7UDQVIHU RI UHVSRQVHV WR
SULPLQJ DQWLJHQV/ ZKLFK ZRXOG EURDGHQ WKH
UDQJH RI RUJDQLVPV DJDLQVW ZKLFK SDWLHQWV FDQ
EH SURWHFWHG/ LV QRW VXFFHVVIXO861

*RWWOLHE HW DO1 LPPXQLVHG PDUURZ GRQRUV DQG2RU
UHFLSLHQWV SUH0WUDQVSODQW ZLWK D SRO\YDOHQW
3VHXGRPRQDV 30SRO\VDHFKDULGH0WR[LQ $
FRQMXJDWH YDFFLQH87 1 :KHQ HLWKHU GRQRU RU
UHFLSLHQW DORQH ZDV YDFFLQDWHG/ QR LQFUHDVH LQ



$VODQ

7

VSHFLILF DQWLERG\ WLWHUV ZDV REVHUYHG LQ WKH
UHFLSLHQW SRVW0%071 +RZHYHU/ ZKHQ ERWK GRQRU
DQG UHFLSLHQW ZHUH YDFFLQDWHG EHIRUH WUDQVSODQW/
DQWLERG\ WLWHUV HOHYDWHG WR OHYHOV VKRZQ WR EH
SURWHFWLYH LQ DQLPDO PRGHOV RI JUDP0QHJDWLYH
VHSVLV87 1 7KH UHTXLUHPHQW IRU ERWK GRQRU DQG
UHFLSLHQW LPPXQL]DWLRQ86/87 UHIOHFWV WKH QHHG IRU
SULPHG GRQRU %0O\PSKRF\WHV LQ WKH PDUURZ
LQRFXOXP WR EH WUDQVIHUUHG LQWR DQ DQWLJHQ0
FRQWDLQLQJ HQYLURQPHQW IRU PD[LPXP % FHOO
SUROLIHUDWLRQ DQG DQWLERG\ SURGXFWLRQ1

7KH DGRSWLYH WUDQVIHU RI YLUXV DQWLJHQ0VSHFLILF
F\WRWR[LF 7 O\PSKRF\WHV IURP WKH GRQRU WR
HVWDEOLVK LPPXQLW\ KDV EHHQ VKRZQ WR EH
HIIHFWLYH IRU WKH SUHYHQWLRQ RI F\WRPHJDORYLUXV
+&09, LQIHFWLRQV88 / DQG SUHYHQWLRQ DQG
WUHDWPHQW RI (SVWHLQ0%DUU YLUXV +(%9,0LQGXFHG
O\PSKRSUROLIHUDWLRQ89 LQ DOORJUDIW UHFLSLHQWV1

3$66,9( ,0081,=$7,21

7KH LQGLFDWLRQV IRU SDVVLYH LPPXQL]DWLRQ RI %07
UHFLSLHQWV XVLQJ VSHFLILF LPPXQRJOREXOLQ
SUHSDUDWLRQV DUH VLPLODU WR WKRVH LQ RWKHUZLVH
KHDOWK\ LQGLYLGXDOV4 1 $GPLQLVWUDWLRQ RI KLJK0GRVH
LQWUDYHQRXV LPPXQRJOREXOLQ +,9,*, LV FRPPRQO\
HPSOR\HG IRU XS WR IRXU PRQWKV DIWHU %07/
HVSHFLDOO\ DOORJHQHLF WUDQVSODQWDWLRQ/ IRU LWV
EHQHILFLDO HIIHFWV RQ YLUDO DQG EDFWHULDO LQIHFWLRQV
DQG *Y+' +E\ LQKLELWLQJ RI F\WRNLQHV, KDYH EHHQ
UHSRUWHG8: 1 ,Q DOORJHQHLF %07/ SURSK\ODFWLF ,9,*
GHFUHDVHV EDFWHULDO VHSVLV/ &09 GLVHDVH/
LQWHUVWLWLDO SQHXPRQLWLV DQG DFXWH *Y+' LQ
UHFLSLHQWV RI +/$0PDWFKHG VLEOLQJ %07 RYHU DJH
531 ,W PD\ DOVR GHFUHDVH SODWHOHW WUDQVIXVLRQ
UHTXLUHPHQWV1 7KHUH LV QR VLJQLILFDQW EHQHILW RQ
DXWRJUDIW WUDQVSODQW SDWLHQWV1 +RZHYHU/ WKHUH LV
HYLGHQFH WKDW SURORQJHG DGPLQLVWUDWLRQ RI
LPPXQRJOREXOLQ +IRU RQH \HDU, LV DVVRFLDWHG ZLWK
GHOD\HG LPPXQH UHFRQVWLWXWLRQ DQG DQ LQFUHDVHG
LQFLGHQFH RI LQIHFWLRQV DIWHU GLVFRQWLQXDWLRQ RI
LPPXQRJOREXOLQ8; 1 :KLOH UH0LPPXQL]LQJ %07
UHFLSLHQWV/ SRVVLEOH LQWHUIHUHQFH RI
LPPXQRJOREXOLQ DGPLQLVWUDWLRQ ZLWK UHVSRQVH WR
YDFFLQDWLRQ PXVW EH ERUQH LQ PLQG1 5HVSRQVH WR
WKH 005 YDFFLQH LQ KHDOWK\ FKLOGUHQ KDV EHHQ
VKRZQ WR EH VXERSWLPDO IRU 6 PRQWKV DIWHU WKH
DGPLQLVWUDWLRQ RI ;3 PJ2NJ RI LPPXQRJOREXOLQ1
$ VLPLODU REVHUYDWLRQ KDV EHHQ PDGH LQ DGXOW
LPPXQH JOREXOLQ/ EXW WR D PXFK VPDOOHU H[WHQW8<

1
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41 &HQWHUV IRU 'LVHDVH &RQWURO DQG 3UHYHQWLRQ1 5HFRPPHQGDWLRQV RI WKH
,PPXQL]DWLRQ 3UDFWLFHV $GYLVRU\ &RPPLWWHH +$&,3,= *HQHUDO
UHFRPPHQGDWLRQV RQ LPPXQL]DWLRQ1 00:51 4<<7>76+5504,1

51 /XP /*/ 0XQQ 1$/ 6FKDQILHOG 06/ 6WRUE 51 7KH GHWHFWLRQ RI VSHFLILF
DQWLERG\ IRUPDWLRQ WR UHFDOO DQWLJHQV DIWHU KXPDQ ERQH PDUURZ
WUDQVSODQWDWLRQ1 %ORRG 4<;9>9:=8;50:1

61 /XP /*/ 6HLJQHXUHW 0&/ 6WRUE 51 7KH WUDQVIHU RI DQWLJHQ0VSHFLILF KXPRUDO
LPPXQLW\ IURP PDUURZ GRQRUV WR PDUURZ UHFLSLHQWV1 - &OLQ ,PPXQRO
4<;9>9=6;<0<91

71 :LPSHULV -=/ %UHQQHU 0./ 3UHQWLFH +*/ HW DO1 7UDQVIHU RI D IXQFWLRQLQJ
KXPRUDO LPPXQH V\VWHP LQ WUDQV1DQWDWLRQ RI 70O\PSKRF\WH0GHSOHWHG ERQH
PDUURZ1 /DQFHW 4<;9>4=66<0761

81 %DXPJDUWQHU &/ 0RUHOO $/ +LUW $/ HW DO1 +XPRUDO LPPXQH IXQFWLRQ LQ
SHGLDWULF SDWLHQWV WUHDWHG ZLWK DXWRORJRXV ERQH PDUURZ WUDQVSODQWDWLRQ IRU
% FHOO QRQ0+RGJNLQ¶V O\PSKRPD1 7KH LQIOXHQFH RI H[ YLYR PDUURZ
GHFRQWDPLQDWLRQ ZLWK DQWL0< 5<288 PRQRFORQDO DQWLERG\ DQG FRPSOHPHQW1
%ORRG 4<;;>:4=454404:1

91 /MXQJPDQ 3/ )ULGHOO (/ /RQQTYLVW %/ HW DO1 (IILFDF\ DQG VDIHW\ RI YDFFLQDWLRQ
RI PDUURZ WUDQVSODQW UHFLSLHQWV ZLWK D OLYH DWWHQXDWHG PHDVOHV/ PXPSV/
DQG UXEHOOD YDFFLQH1 - ,QIHFW 'LV 4<;<>48<=943081

:1 /MXQJPDQ 3/ :LNOXQG +DPPDUVWHQ 0/ 'XUDM 9/ HW DO1 5HVSRQVH WR WHWDQXV
WR[RLG LPPXQL]DWLRQ DIWHU DOORJHQHLF ERQH PDUURZ WUDQVSODQWDWLRQ1 - ,QIHFW
'LV 4<<3>495=7<908331

;1 5HJH ./ 0HKWD -/ 7UHOHDYHQ -/ HW DO1 )DWDO SQHXPRFRFFDO LQIHFWLRQV
IROORZLQJ DOORJHQHLF ERQH PDUURZ WUDQVSODQWDWLRQ1 %RQH 0DUURZ
7UDQVSODQW 4<<7>47=<36091

<1 $XFRXWXULHU 3/ %DUUD $/ ,QWUDWRU // HW DO1 /RQJ ODVWLQJ ,J* VXEFODVV DQG
DQWLEDFWHULDO SRO\VDFFEDULGH DQWLERG\ GHILFLHQF\ DIWHU DOORJHQHLF ERQH
PDUURZ WUDQVSODQWDWLRQ1 %ORRG 4<;:>:3=::<0;81

431 /RVVRV ,6/ %UHXHU 5/ 2U 5/ DW DO1 %DFWHULDO SQHXPRQLD LQ UHFLSLHQWV RI ERQH
PDUURZ WUDQVSODQWDWLRQ1 $ ILYH0\HDU SURVSHFWLYH VWXG\1 7UDQVSODQWDWLRQ
4<<8>93=9:50;1

441 /MXQJPDQ 3/ &RUGRQQLHU &/ 'H %RFN 5/ HW DO1 ,PPXQL]DWLRQV DIWHU ERQH
PDUURZ WUDQVSODQWDWLRQ= UHVXOWV RI D (XURSHDQ VXUYH\ DQG
UHFRPPHQGDWLRQV IURP WKH LQIHFWLRXV GLVHDVHV ZRUNLQJ SDUW\ RI WKH
(XURSHDQ *URXS IRU %ORRG DQG 0DUURZ 7UDQVSODQWDWLRQ1 %RQH 0DUURZ
7UDQVSODQW 4<<8>48=7880931

451 6RPDQL 6/ /DUVRQ 5$1 5H0LPPXQL]DWLRQ DIWHU DOORJHQHLF ERQH PDUURZ
WUDQVSODQWDWLRQ1 $P - 0HG 4<<8><;=6;<0<;1

461 /XP /*1 7KH NLQHWLFV RI LPPXQH UHFRQVWLWXWLRQ DIWHU KXPDQ PDUURZ
WUDQVSODQWDWLRQ1 %ORRG 4<;:>9<=69<0;31

471 6\PDQQ 0/ %RVO\ $/ *LVVHOEUHFKW &/ %ULFH 3/ )UDQNV &1 ,PPXQH
UHFRQVWLWXWLRQ DIWHU ERQH0PDUURZ WUDQVSODQWDWLRQ1 &DQFHU 7UHDW 5HY
4<;<>49 +6XSSO $,=480<1

481 $WNLQVRQ .1 5HFRQVWUXFWLRQ RI WKH KHPRSRLHWLF DQG LPPXQH V\VWHPV DIWHU
PDUURZ WUDQVSODQWDWLRQ1 %RQH 0DUURZ 7UDQVSODQW 4<<3> 8=53<0591

491 .HOVH\ 60/ /RZGHOO 0:/ 1HZODQG $&1 ,J* VXEFODVV OHYHOV DQG LPPXQH
UHFRQVWLWXWLRQ DIWHU 7 FHOO0GHSOHWHG DOORJHQHLF ERQH PDUURZ
WUDQVSODQWDWLRQ1 &OLQ ([S ,PPXQRO 4<<3>;3=73<0451

4:1 6WRUHN -/ 6D[RQ $1 5HFRQVWLWXWLRQ RI % FHOO LPPXQLW\ IROORZLQJ ERQH
PDUURZ WUDQVSODQWDWLRQ1 %RQH 0DUURZ 7UDQVSODQW 4<<5><=6<8073;1

4;1 6WRUHN 6/ )HUUDUD 6/ .X 1/ *LRUJL -9/ &KDPSOLQ 5(/ 6D[RQ $1 % FHOO
UHFRQVWLWXWLRQ DIWHU KXPDQ ERQH PDUURZ WUDQVSODQWDWLRQ= UHFDSLWXODWLRQ RI
RQWRJHQ\" %RQH 0DUURZ 7UDQVSODQW 4<<6>45=6;:0<;1

4<1 6WRUHN 6> :LWKHUVSRRQ 53/ 6WRUE 51 7 FHOO UHFRQVWLWXWLRQ DIWHU ERQH
PDUURZ WUDQVSODQWDWLRQ LQWR DGXOW SDWLHQWV GRHV QRW UHVHPEOH 7 FHOO
GHYHORSPHQW LQ HDUO\ OLIH1 %RQH 0DUURZ 7UDQVSODQW 4<<8>49=7460581

531 5REHUWV 00/ 7R /%/ *LOOLV '/ HW DO1 ,PPXQH UHFRQVWLWXWLRQ IROORZLQJ
SHULSKHUDO EORRG VWHP FHOO WUDQVSODQWDWLRQ/ DXWRORJRXV ERQH PDUURZ
WUDQVSODQWDWLRQ DQG DOORJHQHLF ERQH PDUURZ WUDQVSODQWDWLRQ1 %RQH 0DUURZ
7UDQVSODQW 4<<6>45=79<0:81

541 2WWLQJHU +'/ %HHOHQ ':> 6FKHXOHQ %/ 6FKDHIHU 8:> *URVVH0:LOGH +1
,PSURYHG LPPXQH UHFRQVWLWXWLRQ DIWHU DOOR0WUDQVSODQWDWLRQ RI SHULSKHUDO
EORRG VWHP FHOOV LQVWHDG RI ERQH PDUURZ1 %ORRG 4<<9>;;=5::80<1

551 6LQJKDO 6/ 3RZOHV 5/ 7UHOHDYHQ 6/ /RQJ 6/ 5RZODQG $/ 0HKWD -1
&RPSDULVRQ RI FHOO \LHOGV LQ D GRXEOH0EOLQG UDQGRPL]HG VWXG\ RI DOORJHQHLF
PDUURZ YV1 E4RRG VWHP FHOO WUDQVSODQWDWLRQ1 %U - +DHPDWRO 4<<9><6 +6XSSO
4,=6:1

561 *DOD]ND $0/ 5REHUWVRQ 6(/ 2EODSHQNR *31 5HVXUJHQFH RI GLSKWKHULD1 (XU -
(SLGHPLRO 4<<8>44=<804381

571 *UDWDPD -:/ 9HUGRQFN /)/ YDQ GHU /LQGHQ -$/ HW DO1 &HOOXODU LPPXQLW\ WR
YDFFLQDWLRQV DQG KHUSHVYLUXV LQIHFWLRQV DIWHU ERQH PDUURZ WUDQVSODQWDWLRQ1
7UDQVSODQWDWLRQ 4<;9>74=:4<0571

581 /L 9ROWL 6/ 0DXUR // 'L *UHJRULR )/ HW DO1 ,PPXQH VWDWXV DQG LPPXQH
UHVSRQVH WR GLSKWKHULD0WHWDQXV DQG SROLR YDFFLQHV LQ DOORJHQHLF ERQH
PDUURZ0WUDQVSODQWHG WKDODVVHPLF SDWLHQWV1 %RQH 0DUURZ 7UDQVSODQW
4<<7>47=5580:1
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591 %DUUD $/ &RUGRQQLHU &/ 3UH]LRVL 03/ HW DO1 ,PPXQRJHQLFLW\ RI +DHPRSKLOXV
LQIOXHQ]DH W\SH E FRQMXJDWH YDFFLQH LQ DOORJHQHLF ERQH PDUURZ UHFLSLHQWV1 -
,QIHFW 'LV 4<<5>499=43540;1

5:1 *XLQDQ (&/ 0ROULQH '&/ $QWLQ -+/ HW DO1 3RO\VDFFKDULGH FRQMXJDWH YDFFLQH
UHVSRQVHV LQ ERQH PDUURZ WUDQVSODQW SDWLHQWV1 7UDQVSODQWDWLRQ
4<<7>8:=9::0;71

5;1 0ROULQH '&/ *XLQDQ (&/ $QWLQ -+/ HW DO1 'RQRU LPPXQL]DWLRQ ZLWK
+DHPRSKLOXV LQIOXHQ]DH W\SH E ++LE,0FRQMXJDWH YDFFLQH LQ DOORJHQHLF ERQH
PDUURZ WUDQVSODQWDWLRQ1 %ORRG 4<<9>;:=63450;1

5<1 ,ODQ </ 1DJOHU $/ $GOHU 5/ HW DO1 $GRSWLYH WUDQVIHU RI LPPXQLW\ WR KHSDWLWLV %
YLUXV DIWHU 7 FHOO0GHSOHWHG DOORJHQHLF ERQH PDUURZ WUDQVSODQWDWLRQ1
+HSDWRORJ\ 4<<6>4;=5790851

631 1DJOHU $/ ,ODQ </ $GOHU 5/ HW DO1 6XFFHVVIXO LPPXQL]DWLRQ RI DXWRORJRXV ERQH
PDUURZ WUDQVSODQWDWLRQ UHFLSLHQWV DJDLQVW KHSDWLWLV % YLUXV E\ DFWLYH
YDFFLQDWLRQ1 %RQH 0DUURZ 7UDQVSODQW 4<<8>48=7:80;1

641 ,ODQ </ 1DJOHU $/ $GOHU 5/ 7XU .DVSD 5/ 6ODYLQ 6/ 6KRXYDO '1 $EODWLRQ RI
SHUVLVWHQW KHSDWLWLV % E\ ERQH PDUURZ WUDQVSODQWDWLRQ IURP D KHSDWLWLV %0
LPPXQH GRQRU1 *DVWURHQWHURORJ\ 4<<6>437=4;4;0541

651 ,ODQ </ 1DJOHU $/ 6KRXYDO '/ HW DO1 'HYHORSPHQW RI DQWLERGLHV WR KHSDWLWLV %
YLUXV VXUIDFH DQWLJHQ LQ ERQH PDUURZ WUDQVSODQW UHFLSLHQW IROORZLQJ
WUHDWPHQW ZLWK SHULSKHUDO EORRG O\PSKRF\WHV IURP LPPXQL]HG GRQRUV1 &OLQ
([S ,PPXQRO 4<<7><:=5<<0635

661 3RWWHU 01/ )RRW $%/ 2DNKLOO $1 ,QIOXHQ]D $ DQG WKH YLUXV DVVRFLDWHG
KHPRSKDJRF\WLF V\QGURPH= FOXVWHU RI WKUHH FDVHV LQ FKLOGUHQ ZLWK DFXWH
OHXNHPLD1 - &OLQ 3DWKRO 4<<4>77=5<:0<1

671 :KLPEH\ (/ (LWLQJ /6/ &RXFK 5%/ HW DO1 ,QIOXHQ]D $ YLUXV LQIHFWLRQV DPRQJ
KRVSLWDOL]HG DGXOW ERQH PDUURZ WUDQVSODQW UHFLSLHQWV1 %RQH 0DUURZ
7UDQVSODQW 4<<7>46=76:0731

681 (QJHOKDUG '/ 1DJOHU $/ +DUGDQ ,/ HW DO1 $QWLERG\ UHVSRQVH WR D WZR0GRVH
UHJLPHQ RI LQIOXHQ]D YDFFLQH LQ DOORJHQHLF 7 FHOO0GHSOHWHG DQG DXWRORJRXV
%07 UHFLSLHQWV1 %RQH 0DUURZ 7UDQVSODQW 4<<6>44=4081

691 3DXNVHQ ./ 'XUDM 9> /MXQJPDQ 3/ HW DO1 ,PPXQLW\ WR DQG LPPXQL]DWLRQ
DJDLQVW PHDVOHV/ UXEHOOD DQG PXPSV LQ SDWLHQWV DIWHU DXWRORJRXV ERQH
PDUURZ WUDQVSODQWDWLRQ1 %RQH 0DUURZ 7UDQVSODQW 4<<5><=75:0651

6:1 /MXQJPDQ 3/ /HZHQVRKQ0)XFKV ,/ +DPPDUVWURP 9/ HW DO1 /RQJ0WHUP
LPPXQLW\ WR PHDVOHV/ PXPSV/ DQG UXEHOOD DIWHU DOORJHQHLF ERQH PDUURZ
WUDQVSODQWDWLRQ1 %ORRG 4<<7>;7=98:0961

6;1 GH 4XDGURV &$/ 2OLYH -0/ +HUVK %6/ HW DO1 0HDVOHV HOLPLQDWLRQ LQ WKH
$PHULFDV1 (YROYLQJ VWUDWHJLHV1 -$0$ 4<<9>5:8=46440451

6<1 :LWKHUVSRRQ 53/ 6WRUE 5/ 2FKV +'/ HW DO1 5HFRYHU\ RI DQWLERG\ SURGXFWLRQ
LQ KXPDQ DOORJHQHLF PDUURZ JUDIW UHFLSLHQWV= LQIOXHQFH RI WLPH SRVW0
WUDQVSODQWDWLRQ/ WKH SUHVHQFH RU DEVHQFH RI FKURQLF JUDIW0YHUVXV0KRVW
GLVHDVH/ DQG DQWL0WK\PRF\WH JOREXOLQ WUHDWPHQW1 %ORRG 4<;4>8;=6930;1

731 :LQVWRQ '-/ +R :*/ 6FKLIIPDQ */ &KDPSOLQ 5(/ )HLJ 6$/ *DOH 531
3QHXPRFRFFDO YDFFLQDWLRQ RI UHFLSLHQWV RI ERQH PDUURZ WUDQVSODQWV1 $UFK
,QWHUQ 0HG 4<;6>476=4:680:1

741 /RUWDQ -(/ 9HOORGL $/ -XUJHV (6/ +XJK0-RQHV .1 &ODVV0 DQG VXEFODVV0VSHFLILF
SQHXPRFRFFDO DQWLERG\ OHYHOV DQG UHVSRQVH WR LPPXQL]DWLRQ DIWHU ERQH
PDUURZ WUDQVSODQWDWLRQ1 &OLQ ([S ,PPXQRO 4<<5>;;=8450<1

751 $YDQ]LQL 0$/ &DUUD $0/ 0DFFDULR 5/ HW DO1 $QWLERG\ UHVSRQVH WR
SQHXPRFRFFDO YDFFLQH LQ FKLOGUHQ UHFHLYLQJ ERQH PDUURZ WUDQVSODQWDWLRQ1 -
&OLQ ,PPXQRO 4<<8>48=46:0771

761 +DPPDUVWURP 9/ 3DXNVHQ ./ $]LQJH -/ 2EHUJ 8/ /MXQJPDQ 31
3QHXPRFRFFDO LPPXQLW\ DQG UHVSRQVH WR LPPXQL]DWLRQ ZLWK
SQHXPRFRFFDO YDFFLQH LQ ERQH PDUURZ WUDQVSODQW SDWLHQWV= WKH LQIOXHQFH
RI JUDIW0YHUVXV0KRVW UHDFWLRQ1 6XSSRUW &DUH &DQFHU 4<<6>4=4<80<1

771 GH 4XDGURV &$/ $QGUXV -./ 2OLYH -0/ &DUUDVFR 31 6WUDWHJLHV IRU
SROLRP\HOLWLV HUDGLFDWLRQ LQ GHYHORSLQJ FRXQWULHV1 3XEOLF +HDOWK 5HY 4<<60
<7>54=980;41

781 $QRQ\PRXV1 3URJUHVV WRZDUGV JOREDO SROLRP\HOLWLV HUDGLFDWLRQ/ 4<;80
4<<71 00:5 4<<8>77=5:608/5;41

791 (QJHOKDUG '/ +DQGVKHU 5/ 1DSDUVWHN (/ HW DO1 ,PPXQH UHVSRQVH WR SROLR
YDFFLQDWLRQ LQ ERQH PDUURZ WUDQVSODQW UHFLSLHQWV1 %RQH 0DUURZ
7UDQVSODQW 4<<4>;=5<806331

7:1 /MXQJPDQ 3/ 'XUDM 0 0DJQLXV /1 5HVSRQVH WR LPPXQL]DWLRQ DJDLQVW SROLR
DIWHU DOORJHQHLF PDUURZ WUDQVSODQWDWLRQ1 %RQH 0DUURZ 7UDQVSODQW
4<<4>:=;<0<61

7;1 3DXNVHQ ./ +DPPDUVWURP 9/ /MXQJPDQ 3/ HW DO1 ,PPXQLW\ WR SROLRYLUXV
DQG LPPXQL]DWLRQ ZLWK LQDFWLYDWHG SROLRYLUXV YDFFLQH DIWHU DXWRORJRXV
ERQH PDUURZ WUDQVSODQWDWLRQ1 &OLQ ,QIHFW 'LV 4<<7>4;=87:0851

7<1 6DQGHUV -(/ +DZOH\ -/ /HY\ :/ HW DO1 3UHJQDQFLHV IROORZLQJ KLJK0GRVH
F\FORSKRVSKDPLGH ZLWK RU ZLWKRXW KLJK0GRVH EXVXOIDQ RU WRWDO0ERG\
LUUDGLDWLRQ DQG ERQH PDUURZ WUDQVSODQWDWLRQ1 %ORRG 4<<9>;:=63780851

831 :LPSHULV -=/ %UHQQHU 0./ 3UHQWLFH +*/ 7KRPSVRQ (-/ +RIIEUDQG $91 %
FHOO GHYHORSPHQW DQG UHJXODWLRQ DIWHU 7 FHOO0GHSOHWHG PDUURZ
WUDQVSODQWDWLRQ1 - ,PPXQRO 4<;:>46;=57780831

841 *HUULWVHQ (-/ YDQ 7RO 0-/ YDQ*W 9HHU 0%/ HW DO1 &ORQDO G\VUHJXODWLRQ RI WKH
DQWLERG\ UHVSRQVH WR WHWDQXV0WR[RLG DIWHU ERQH PDUURZ WUDQVSODQWDWLRQ1
%ORRG 4<<7>;7=76:70;51

851 6KHSKHUG '0/ 1RHOOH 5-1 7KH ODFN RI PHPRU\ % FHOOV LQ LPPXQH ERQH
PDUURZ1 7UDQVSODQWDWLRQ 4<<4>85=<:04331

861 :LPSHULV -=/ *RWWOLHE '/ 'XQFRPEH $6/ +HVORS +(/ 3UHQWLFH +*/ %UHQQHU
0.1 5HTXLUHPHQWV IRU WKH DGRSWLYH WUDQVIHU RI DQWLERG\ UHVSRQVHV WR D
SULPLQJ DQWLJHQ LQ PDQ1 - ,PPXQRO 4<<3>477=8740:1

871 *RWWOLHE '-/ &U\] 6- -U/ )XUHU %/ HW DO1 ,PPXQLW\ DJDLQVW 3VHXGRPRQDV
DHUXJLQRVD DGRSWLYHO\ WUDQVIHUUHG WR ERQH PDUURZ WUDQVSODQW UHFLSLHQWV1
%ORRG 4<<3>:9=57:3081

881 5LGGHOO 651 3DWKRJHQHVLV RI F\WRPHJDORYLUXV SQHXPRQLD LQ
LPPXQRFRPSURPLVHG KRVWV1 6HP 5HVS ,QIHFW 4<<8>43=4<<053;1

891 +HVORS +(/ 1J -</ /L &/ 6PLWK &$/ /RIWLQ 6./ .UDQFH 5$/ HW DO1 /RQJ0WHUP
UHVWRUDWLRQ RI LPPXQLW\ DJDLQVW (SVWHLQ0%DUU YLUXV LQIHFWLRQ E\ DGRSWLYH
WUDQVIHU RI JHQH0PRGLILHG YLUXV0VSHFLILF 70O\PSKRF\WHV1 1DWXUH 0HG
4<<9>5=884081

8:1 %DUQHV 5$1 ,PPXQRWKHUDS\ DQG LPPXQRSURSK\OD[LV LQ ERQH PDUURZ
WUDQVSODQWDWLRQ1 - +RVS ,QIHFW 4<<8>63+6XSSO,=5560641

8;1 .KRXUL ,)/ ,SSROLWL &/ *DMHZVNL -/ 3U]HSLRUND '/ &KDPSOLQ 5(1
1HXWURSHQLDV IROORZLQJ DOORJHQHLF ERQH PDUURZ WUDQVSODQWDWLRQ=
UHVSRQVH WR WKHUDS\ ZLWK LQFUHDVHG GRVH LQWUDYHQRXV LPPXQRJOREXOLQ1
$P - +HPDWRO 4<<9>85=646081
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