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:H SUHVHQWHG 6 FDVHV RI LQWUDFUDQLDO WXEHUFXORPDV ZLWK FOLQLFDO IHDWXUHV/
&6) DQG 05, ILQGLQJV1 7KUHH FDVHV ZLWK LQWUDFUDQLDO WXEHUFXORPD ZHUH
GLDJQRVHG ZLWK HPSKDVLV RQ 05, DQG WKH FOLQLFDO ILQGLQJV11 2QH SDWLHQW GLHG
GXULQJ DQWLWXEHUFXORXV WUHDWPHQW1 ,Q WZR SDWLHQWV/ DQWLWXEHUFXORXV
PHGLFDWLRQV ZHUH HIIHFWLYH ZLWK PDUNHG FOLQLFDO LPSURYHPHQW1

.H\ZRUGV= ,QWUDFUDQLDO WXEHUFXORPD/ 05, ILQGLQJV1

øQWUDNUDQLDO WXEHUNXORP= NOLQLN YH 05, EXOJXODUÕ

øQWUDNUDQLDO W�EHUNXORP WDQÕVÕ DODQ 6 YDND NOLQLN |]HOOLNOHUL/ %26 EXOJXODUÕ YH
05, EXOJXODUÕ LOH VXQXOGX19DNDODU NOLQLN YH 05, EXOJXODUÕ D÷ÕUOÕNOÕ RODUDN
GH÷HUOHQGLULOGL1 %LU YDND DQWLWXEHUN�OR] WHGDYL VÕUDVÕQGD ND\EHGLOGL1 øNL
YDNDGD/ DQWLW�EHUN�OR] WHGDYLVL HWNLOL ROGX YH NOLQLN G�]HOPH L]OHQGL1

$QDKWDU NHOLPHOHU= øQWUDNUDQLDO WXEHUNXORPD/ 05, EXOJXODUÕ

7XEHUFXORVLV LV VWLOO HQGHPLF LQ GHYHORSLQJ FRXQWULHV/ DOWKRXJK UHFHQWO\ D
QXPEHU RI VWXGLHV KDYH UHSRUWHG FDVHV RI WXEHUFXORVLV LQ DVVRFLDWLRQ ZLWK
$,'6 LQIHFWLRQ LQ WKH 86$ DQG +DLWL4/5 1 ,Q 7XUNH\/ ZKHUH WXEHUFXORVLV LV
HQGHPLF/ $,'6 LV VWLOO UDUH GLVHDVH DQG QR DVVRFLDWLRQ KDV EHHQ UHSRUWHG \HW1
,Q GHYHORSLQJ FRXQWULHV/ WXEHUFXORPDV PD\ DFFRXQW IRU 8( WR 6318 ( RI
LQWUDFUDQLDO VSDFH RFFXSSLQJ PDVVHV1 0RVW SXEOLVKHG UHSRUWV HPSKDVL]H WKH
JUHDWHU IUHTXHQF\ LQ FKLOGUHQ DQG \RXQJ DGXOWV1 &OLQLFDO UHFRJQLWLRQ RI
WXEHUFXORVLV UHVWV PDLQO\ RQ WKH HYLGHQFH RI WKH JHQHUDO GLVHDVH1 ,Q PRVW
VHULHV/ WXEHUFXORXV OHVLRQ LQ RWKHU RUJDQ RU D GHILQLWH KLVWRU\ RI WXEHUFXORXV
GLVHDVH DUH SUHVHQW LQ RQO\ DERXW KDOI WKH SDWLHQW RSHUDWHG IRU LQWUDFUDQLDO
WXEHUFXORPD6 1

0DJQHWLF UHVRQDQFH LPDJLQJ VWXG\ KDV EHHQ XVHG LQ WKH GLDJQRVLV RI
WXEHUFXORPD LQ WKH EUDLQ7/8 / EUDLQVWHP8/9 DQG VSLQDO FRUG:/; 1 $V ZLWK EDFWHULDO
PHQHQJLWLV/ 05, LV PRUH VHQVLWLYH WKDQ &7 WR VXEWOH HQKDQFHPHQW DORQJ WKH
ERQ\ LQQHU WDEOH RI WKH VNXOO< 1 :H SUHVHQWHG KHUH/ WKUHH FDVHV ZLWK WKH
FOLQLFDO DQG 05, ILQGLQJV RI LQWUDFUDQLDO WXEHUFXORPD1
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3$7,(176

&DVH 41 $ 89 \HDU0ROG PDQ ZDV DGPLWWHG WR RXU
KRVSLWDO EHFDXVH RI KHDGDFKH DQG YRPLWLQJ RYHU
7 PRQWKV/ DQG VRPQRORQFH IRU WZR ZHHNV1 +H
KDV EHHQ UHFHLYHG DQWLWXEHUFXORXV WKHUDS\ IRU
SXOPRQDU\ WXEHUFXORXV IRU WZR \HDUV1

2Q H[DPLQDWLRQ KH ZDV GURZV\/ KDG ELODWHUDO
SDSLODHGHPD DQG ULJKW KHPLSDUHVLV1 'HHS
WHQGRQ UHIOH[HV ZHUH H[DJJUHDWHG DQG ULJWK
SODQWDU UHIOH[ ZDV H[WHQVRU1 +LV WHPSHUDWXUH
ZDV 6;18 3&1 7KH VHGLPHQWDWLRQ UDWH + (65 , ZDV
:3PP2K1 :%& + :KLWH EORRG FHOO FRXQW, ZDV
5313331 &KHVW ;0 UD\ VKRZHG RQ LQIHULRU RSDFLW\
LQ WKH ULJKW OXQJ1 ([DPLQDWLRQ RI FHUHEURVSLQDO
IOXLG VKRZHG 88 PJ2GO SURWHLQ/ 6 :%& DQG .RFK
EDFLOXV ZDV QHJDWLYH1

05 RI WKH EUDLQ/ 74 :, VKRZHG D K\SRLQWHQVH
PDVV ZLWK SHULSKHUDO K\SHULQWHQVH ULP RQ WKH
OHIW WKDODPXV DQG PXOWLSOH OHVLRQV RQ WKH ULJKW
SHULYHQWULFXOHU ZKLWH PDWWHU1
75 :, VKRZHG D K\SHULQWHQVH PDVV VXUURXQGHG
E\ D K\SRLQWHQVH ULP RQ WKH OHIW WKDODPLF UHJLRQ
+)LJXUH4,1

+H ZDV WUHDWHG ZLWK LVRQLD]LG +; PJ2NJ SHU
GD\,/ ULIDPSLFLQH +43 PJ2NJ SHU GD\,/
HWKDPEXWRO +53 PJ2NJ SHU GD\,1
'H[DPHWKD]RQH +7PJ HYHU\ 9K ,9, ZDV JLYHQ
43 IRU GD\V1 7KH SDWLHQW¶V FRQGLWLRQ ZDV
GHWHULRUDWHG DQG KH GLHG RQ WKH 46WK KRVSLWDO
GD\1

&DVH 51 $ 7< \HDU0ROG ZRPDQ KDV EHHQ
GLDJQRVHG WXEHUFXORXV PHQHQJLWLV RQH \HDU DJR1
6KH ZDV WUHDWHG ZLWK ULIDPSLFLQH/ HWKDPEXWRO/
L]RQLD]LG IRU QLQH PRQWKV1 6KH ZDV GLVFRQWLQXHG
WKH DQWLWXEHUFXORXV WUHDWPHQW EHIRUH WKUHH
PRQWKV1 6KH DGPLWWHG WR RXU KRVSLWDO EHFDXVH RI
VHYHUH KHDGDFKHV/ YRPLWLQJ/ GHDIQHVV/ GLSORSLD
DQG SLWRVLV IRU WKUHH ZHHNV1

2Q DGPLVVLRQ VKH ZDV DOHUW DQG ZHOO RULHQWHG1
7KHUH ZDV SDOV\ RI WKH ULJKW 6UG/ ;WK/ <WK/ 43WK 45WK

QHUYHV DQG ELODWHUDO KRUL]RQWDO QLVWDJPXV1 'HHS
WHQGRQ UHIOH[HV ZHUH H[DJJUHDWHG ZLWK ELODWHUDO
$VFKLOOHV¶ FORQXV1 %RWK SODQWDU UHIOH[HV ZHUH
H[WHQVRU1 &HUHEHOODU WHVWV ZHUH SRVLWLYH RQ WKH
ULJWK VLGH1 6KH ZDV DWD[LF1 7KH WHPSHUDWXUH ZDV
6;1< 3&1 &KHVW ;0UD\ ZDV QRUPDO1 (65 ZDV
78PP2K1 7KH EORRG FRXQW FRXQW VKRZHG 431;33
OHXNRF\WLHV1 &6) UHOHDYHG 783 :%& ZLWK ;8(
3/11 3URWHLQ ZDV 7<3 PJ2GO1 *OXFRVH ZDV 418
PPRO1 2Q 05, ZLWK LQWUDYHQRXV FRQWUDVW PHGLD/
74:, VKRZHG K\SRLQWHQVH PDVV ZLWK
K\SHULQWHQVH ULQJ HQFKDQFPHQW LQ WKH OHIW
FHUHEHOODU KHPLVSKHUH +)LJXUH 5,1
$QWLWXEHUFXORXV WUHDWPHQW +L]RQLD]LG/
ULIDPSLFLQH/ S\UD]LQDPLG/ DQG HWKDPEXWRO
FRPELQHG ZLWK GH[DPHWKDVRQH, ZDV VWDUWHG
RUDOO\1 $QWLWXEHUFXORXV WUHDWPHQW ZDV FRQWLQXHG
IRU < PRQWKV1 +HU JHQHUDO FRQGLWLRQ LPSURYHG
SURJUHVVLYHO\1

&DVH 61 $ 95 \HDU ROG0PDQ ZDV DGPLWWHG WR RXU
KRVSLWDO EHFDXVH RI KHDGDFKH DQG ULJKW
KHPLSDUHVLV IRU RQH PRQWK1 +H KDG GLDEHWHV

)LJXUH 41 $[LDO 75:, VKRZV D K\SHULQWHQVH PDVV
VXUURXQGHG E\ HGHPD RQ WKH OHIW WDODPLF UHJLRQ1

)LJXUH 51 $[LDO 74:, ZLWK FRQWUDVW PHGLD VKRZV
K\SRLQWHQVH PDVV ZLWK K\SHULQWHQVH ULQJ
HQFKDQFHPHQW RQ WKH OHIW FHUHEHOODU KHPLVKHUH1
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PHOOLWXV IRU 48 \HDUV1 6L[ PRQWKV SUHYLRXVO\/ KH
ZDV GLDJQRVHG DV SXOPRQHU WXEHUFXORVLV DQG
WUHDWHG ZLWK ULIDPSLFLQH/ L]RQLD]LG DQG
HWKDPEXWRO 1 7KH WUHDWPHQW ZDV GLVFRQWLQXHG
EHIRUH 6 PRQWKV 1

2Q DGPLVVLRQ KH ZDV DOHUW DQG ZHOO RULHQWHG DQG
DIHEULOH1 +H VKRZHG ULJKW KHPLSDUHVLV1 &KHVW ;0
UD\ ZDV QRUPDO/ (65 ZDV 89PP2K1 /DERUDWRU\
LQYHVWLJDWLRQV VKRZHG KLJK :%& +481333,1 &6)
FRXQW VKRZHG QR FHOO/ 58 PJ2GO SURWHLQ1 2Q 75:
05/ PXOWLSOH WXEHUFXORPDV ZHUH VHHQ LQ WKH
OHQWLIRUP QXFOHXV RQ WKH OHIW DQG JUD\
PDWWHU+)LJXUH16,1

+H UHFHLYHG DQWLWXEHUFXORXV WUHDWPHQW
+L]RQLD]LG/ ULIDPSLFLQH/ S\UD]LQDPLG DQG
HWKDPEXWRO,1 +H VKRZHG SURJUHVVLYH
LPSURYHPHQW 1 1LQH PRQWK ODWHU/ KH KDG IXOO\
UHFRYHUHG1

',6&866,21

,Q FRQWUDVW WR OHVV GHYHORSHG FRXQWULHV ZKHUH LW
VWLOO UHPDLQV D PDMRU SUREOHP/ WXEHUFXORVLV RI
WKH FHQWUDO QHUYRXV V\VWHP LV D UHODWLYHO\ UDUH
FOLQLFDO SUREOHP LQ WKH LQGXVWULDOL]HG ZHVWHUQ
QDWLRQV/ DFFRXQWLQJ IRU OHVV WKDQ 318( RI WKH
FDVHV RI WKH WXEHUFXORVLV LQ WKH 8QLWHG 6WDWHV1
8QIRUWXQDWHO\/ WKH LQIUHTXHQF\ RI WKH GLVHDVH
RIWHQ UHVXOWV LQ WKH GLDJQRVWLF RYHUVLJKWV1 7KH
SURPSWQHVV ZLWK ZKLFK WUHDWPHQW LV LQLWLDWHG LV
WKH PRVW LPSRUWDQW SK\VLFLDQ FRQWUROOHG IDFWRU
LQIOXHQFLQJ WKH SURVSHFW RI WKH UHFRYHU\ DQG WKH
DYRLGDQFH RI VHULRXV QHXURORJLF VHTXHODH:/; 1 7KH
PRVW FRPPRQ IRUP RI LQWUDFUDQLDO WXEHUFXORVLV LV

WXEHUFXORXV PHQHQJLWLV/ EXW LQYROYHPHQW RI WKH
EUDLQ PD\ DOVR WDNH WKH D VROLG JUDQXORPDWRXV
PDVV< 1 ,Q GHYHORSLQJ FRXQWULHV/ LW VWLOO DFFRXQWV
IRU 48(063( RI QHXURVXUJLFDO FDVHV DQG DIIHFW
PDLQO\ FKLOGUHQ DQG \RXQJ DGXOWV</43 1 $OWKRXJK
UDUH LQ WKH LQGXVWULDOL]HG FRXQWULHV/ WXEHUFXORPDV
KDYH QRW FRPSOHWHO\ GLVDSSHDUHG DQG UHSUHVHQW
3148( WR 314;( RI LQWUDFUDQLDO WXPRUV43/44/45 1

7KUHH SDWLHQWV ZLWK LQWUDFUDQLDO WXEHUFXORPD
+WZR PHQ DQG RQH ZRPHQ DJHG 7<095, ZHUH
GLDJQRVHG LQ RXU FOLQLF1 ,QWUDFUDQLDO WXEHUFXORPD
LV D UDWKHU FRPPRQ QHXURORJLFDO GLVRUGHU LQ
PDQ\ DUHDV RI WKH ZRUOG WKDW UHVXOWV IURP
KHPDWRJHQRXV VSUHDG IURP D IRFXV RI
WXEHUFXORXV LQIHFWLRQ46 1 $OWKRXJK LW RFFXUV DW
DQ\ DJH/ ;9 ( RI SDWLHQWV ZLWK LQWUDFUDQLDO
WXEHUFXORPD DUH XQGHU WKH DJH RI 58 \HDUV LQ
GHYHORSLQJ FRXQWULHV VXFK DV &KLQD DQG ,QGLD
46/47 1 ,Q FRQWUDVW LQ 86$ PRVW SDWLHQW DUH RYHU
53 DQG WXEHUFXORVLV UHVXOWV IURP UHDFWLYLWLRQ RI
GRUPDQW GLVHDVH43/48 1 $ SDVW KLVWRU\ RI
WXEHUFXORVLV LV FRPPRQ / RFFXULQJ LQ DERXW (83
RI FDVHV LQ PRVW VHULHV44/46/47, 16XFK HYLGHQFH LV
RI JUHDW YDOXH LQ GLIIHUHQWLDO GLDJQRVLV/ EXW GRHV
QRW H[FOXGH WKH GLDJQRVLV 1 2QH RI RXU FDVH KDG
VXIIHUHG WXEHUFXORVLV LQ WKH SDVW DQG WZR
SDWLHQWV KDG HYLGHQFH RI DFWLYH GLVHDVH
HOVHZHUH LQ WKH ERGLHV1 7KH FOLQLFDO
PDQLIHVWDWLRQV RI LQWUDFUDQLDO WXEHUFXORPD PD\
EH SOHRPRUSKLF/ DQG UHFRJQLWLRQ RI D W\SLFDO
V\QGURPH LV QRW SRVVLEOH1 7KH SOHRPRUSKLVP LV
PDLQO\ UHODWHG WR LQGLXYLGXDO GLIIHUHQFH LQ WKH
VL]H DQG WRSRJUSK\ RI WKH OHVLRQV1 6\PSWRPV RI
UDLVHG LQWUDFUDQLDO SUHVVXUH DUH WKH XVXDO
SUHVHQWLQJ IHDWXUH1 $UVHQL UHSRUWHG V\PSWRPV RI
LQWUDFUDQLDO K\SHUWHQWLRQ LQ :5 (1 48 1 7KH
LQFLGHQFH RI SDSLOODHGHPD ZDV ;<( LQ &KLOH47 /
;6( LQ ,QGLD46 DQG 75(088( LQ WKH 8QLWHG
6WDWHV VHULHV49/4: 1 3DSLOODHGHPD ZDV QRWLFHG LQ
WZR RI RXU FDVHV $OO SDWLHQW KDG SDSLOODHGHPD1
/DWHUDOL]LQJ VLQJV DUH QRW FRPPRQ LQ SDWLHQWV
ZLWK LQWUDFUDQLDO WXEHUFXORPD1 7ZR FDVHV KDG
KHPLSDUHVLV1 ,Q RQH VHULHV/ 58( KDG IHYHU4: EXW
RQO\ 43( LQ DQRWKHU49 1 2QH RI RXU SDWLHQWV
QRWLFHG VRPQRORQFH/ ZKLFK FRXOG EH UHODWHG WR
SHULOHVLRQDO HGHPD UDWKHU WKDQ WR WKH OHVLRQ
LWVHOI1 ,W ZDV UHSRUWHG WKDW FOLQLFDO PDQLIHVWDWLRQV
RI LQWUDFUDQLDO WXEHUFXORPD DUH XVXDOO\ SUHVHQW D
SHULRG RI ZHHNV RU PRQWKV EHIRUH GLDJQRVLV 4;/4<

1 ,Q RXU SDWLHQWV/ WKH GXUDWLRQV RI V\PSWRPV
EHIRUH GLDJQRVLV YDULHG IURP WZR ZHHNV WR WKUHH
PRQWKV1 7XEHUFXOLQ VNLQ WHVW PD\ EH DOVR XVHIXO

)LJXUH 61 $[LDO 75:, VKRZV D K\SHULQWHQVH PDVV RQ
WKH OHIW OHQWLIRUP QXFOHXV DQG SRVWHULRU OLPE RI
LQWHUQDO FDSVXODU UHJLRQ DQG PXOWLSOH K\SHULQWHQVH
OHVLRQV LQ WKH SHULYHQWLFXODU ZKLWH PDWWHU RQ WKH ERWK
VLGHV1
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RQ WKH UHJLRQV ZKHUH WXEHUFXORVLV LV QRW
HQGHPLF43/4: 1 +RZHYHU ZH FRXOG QRW XVH WKLV
WHVW DV D UHOLDEOH LQGLFDWRU RI DFWLYH GLVHDVH
EHFDXVH RI WKH KLJK LQFLGHQFH RI SRVLWLYH UHVXOWV
LQ WKH SRSXODWLRQ RI RXU FRXQWU\1 7KH &6)
H[DPLQDWLRQ KDG D OLWWOH DLG LQ WKH GLDJQRVLV RI
LQWUDFUDQLDO WXEHUFXORPD1 ,VRODWHG SURWHLQ
HOHYDWLRQ ZDV WKH PRVW FRPPXQ DEQRUPDOLW\
IRXQG LQ ;; ( RI VDPSOHG SDWLHQWV LQ RQH UHSRUW
49 / EXW RQO\ 69 ( LQ DQRWKHU4; 1 6PHDUV RI &6)
IRU DFLG0IDVW EDFLOOL DUH QRW YHU\ VHQVLWLYH DQG
QHJDWLYH VPHDUV VKRXOG QRW EH WDNHQ DV SURRI
DJDQLVW WKH GLDJQRVLV1 ,Q RXU FDVHV/ WKH &6) ZDV
H[DPLQHG LQ DOO SDWLHQV1 7ZR SDWLQWV VKRZHG
HOHYDWHG SURWHLQ DQG LQFUHDVHG ZKLWH EORRG FHOOV
FRXQWV LQ RQH SDWLHQWV/ EXW QRQH RI WKHP KDG
SRVLWLYH VPHDUV IRU DFLG 0IDVW EDFLOOL LQ &6)1 ,Q
WXEHUFXORXV PHQHQJLWLV WKH DSSHDUDQFH RI QHZ
QHXURORJLFDO V\PSWRPV DQG VLJQV PD\ LQGLFDWH
WKH GHYHORSPHQW RI FHUHEUDO WXEHUFXORPD ZKLFK
PD\ RFFXU LQ WKH ILUVW 5 PRQWKV RI VXFFHVIXOO
WUHDWPHQW53 1 7KLV LV JHQHUDOO\ UHFRJQL]HG DV D
SDUDGR[LFDO UHVSRQVH WR WKHUDS\1 7KH
H[SODQDWLRQ RI QHZ OHVLRQV RU WKH H[SDQVWLRQ RI
H[LVWLQJ RQHV LV HOXVLYH1 7KH H[DFW PHFKDQLVP
PLJKW EH GXH WR D FRPSOH[ KRVW0RUJDQLVP
LQWHUDFWLRQ53/54 1 &KHPRWKHUDS\ RI DQ\
WXEHUFXORXV IRFXV FDXVHV GHVWUXFWLRQ RI DFLG0IDVW
EDFLOOL DQG OLEHUDWLRQ RI WXEHUFXORSURWHLQ/
WKHUHIRUH LQYRNLQJ DQ LQIODPPDWRU\UHVSRQVH
ZLWK UHVXOWLQJ HGHPD DQG VZHOOLQJ LQ FHUYLFDO
QRGHV GXULQJ WUHDWPHQW IRU WXEHUFXORVLV1 7KH
PHFKDQLVP E\ ZKLFK LQWUDFUDQLDO WXEHUFXORPDV
HQODUJH PD\ EH VLPLODU;/53/55 1 7KH XVXDO
SUHVHQWDWLRQ LQFOXGH QRW RQO\ WKH FOLQLFDO SLFWXUH
EXW DOVR WKH DEVHQFH RI WKH FODVVLFDO &6)
ILQGLQJV1 7KH &6) FKDQJHV LQ XQWUHDWHG
WXEHUFXORXV PHQHQJLWLV DUH O\PSKRF\WLF
SOHRF\WRVLV ZLWK KLJK SURWHLQ DQG ORZ JOXFRVH56 1
7KLV FRQGLWLRQ ZDV VHHQ LQ RQH RI RXU SDWLHQW1
7KH &6) PD\ QRW LQLWLDOO\ VKRZ DQ\
DEQRUPDOLWLHV LQ SDWLHQW ZLWK VHYHUH WXEHUFXORVLV
RI WKH EUDLQ RU VSLQDO FRUG1 7KLV FRQGLWLRQ ZDV
VHHQ LQ WZR RI RXU SDWLHQWV1 7KH DEVHQFH RI WKH
FODVVLFDO FOLQFDO SLFWXUH DQG &6) ILQGLQJV VKRXOG
QRW PLVJXLGH WKH WUHDWLQJ SK\VLFLDQ/ DQG WKH
SDWLHQW KDV WR EH VWDUWHG DQ DQWL0WXEHUFXORXV
GUXJV/ LI WKHUH LV D KLJK LQGH[ RI FOLQLFDO
VXVSLFLRQ1

05, KDV DQ LPSRUWDQW UROH LQ WKH GLDJQRVLV RI
LQWUDFUDQLDO WXEHUFXORPD1 7XEHUFXORPD PD\ YDU\
LQ DSSHDUDQFH1 /HVLRQV ZLWK FHQWUDO QHFURVLV

WHQG WR VKRZ FHQWUDO K\SHULQWHQVLW\ RQ 75:, DQG
WR KDYH D SHULSKHUDO K\SRLQWHQVLW\ ULP7 1
+RZHYHU/ PRUH RUJDQL]HG VROLG OHVLRQV RIWHQ
DSSHDU VWULNLQJO\ K\SRLQWHQVH RQ WKH 75:, DV D
UHVXOW RI WKH JUDQXODWLRQ WLVVXH DQG FRPSUHVVHG
JOLDO WLVVXH LQ WKH FHQWUDO FRUH1 2FFDVLRQDOO\/
DOWHUDQDWLQJ ULQJV RI K\SRLQWHQVH DQG
K\SHULQWHQVH VLJQDO IRUP DV D UHVXOW RI OD\HUV RI
JUDQXODWLRQV WLVVXH GHSRVLWLRQ1 ,Q DOO FDVHV/
OHVLRQV DSSHDU WR EH RI JUD\ PDWWHU LQWHQVLW\ RQ
74:,1

3ULRU WR WKH GHYHORSPHQW RI FKHPRWKHUDS\/ WKH
PRUWDOLW\ RI LQWUDFUDQLDO WXEHUFXORPD ZDV YHU\
KLJK1 1RZ DOO SDWLHQWV UHFHLYH DQWLWXEHUFXORXV
FKHPRWKHUDS\/ ZKLFK UHVXOWV LQ DQ LPSURYHPHQW
LQ PRVW/ DQG FXUH LQ VRPH FXUUHQW PHGLFDO
WKHUDS\ LQFOXGHV LVRQLDVLG/ ULIDPSLQ/
S\UD]LQDPLG/ SOXV HWKDPEXWRO K\GURFORULG DQG
RU VWUHSWRP\FLQH VXOIDWH1 ,Q RXU FDVHV/ DIWHU WKH
LQLWLDWLRQV RI DQWLWXEHUFXORXV FKHPRWKHUDS\/
PDUNHG FOLQLFDO LPSURYHPHQW ZDV REVHUYHG LQ
WZR SDWLHQWV1 2QH SDWLHQW GLHG LQ WZR ZHHNV
GHVSLWH WKH LQLWLDWLRQV RI DQWLWXEHUFXORXV
WKHUDS\1 7KLV SDWLHQW VKRZHG SRRU QHXURORJLFDO
VWDWXV RQ DGPLVVLRQ1 ,QWUDFUDQLDO WXEHUFXORPD LQ
WKLV SDWLHQW ZDV WRR ODWH GLDJQRVHG1 7KH RSWLPDO
GXUDWLRQ RI WUHDWPHQW LV XQFHUWDLQ1 /HSSHU DQG
6SLHV IRXQG QR UHFXUUHQFH RI WXEHUFXORXV
PHQHQJLWLV DIWHU RQH RU PRUH \HDUV RI WKH
WUHDWPHQW57 1 0D\HU HW DO VXJJHVWHG WULSOH GUXJ
WKHUDS\ IRU WKH ILUVW 6 PRQWKV4: 1 7KH XVH RI
GH[DPHWKDVRQH LV FRQWUDYHUVLDO4:/57 1
'H[DPHWKDVRQH ZDV JLYHQ WR WZR SDWLHQWV RYHU
43 GD\V/ D GRVH RI 7 PJ HYHU\ 9 K1

,QWUDFUDQLDO WXEHUFXORPD LV D SRWHQWLDOO\ FXUDEOH
GLVHDVH WKDW PXVW EH GLIIHUHQWLDWHG IURP RWKHU
VSDFH0RFFXS\LQJ OHVLRQ RI WKH EUDLQ1 :LGH
VSUHDG XVH RI PRGHUQ QHXURLPDJLQJ WHFKQLTXHV
KDV OHG WR EHWWHU UHFRJQLWLRQ RI VXFK H[WUHPHO\
UDUH FDVHV1 (DUO\ GLDJQRVLV DQG SURPSW WKHUDS\
ZLWK DQWLWXEHUFXORXV WKHUDS\ DUH LPSRUWDQW LQ
SUHYHQWLQJ PRUWDOLW\ DQG UHGXFLQJ PRUELGLW\1

5()(5(1&(6

41 3LWFKHQLN '/ &ROH &/ 5XVVHOO %:1 7XEHUFXORVLV/ D W\SLFDO P\FREDFWHULXP/
DQG DFTXLUHG LPPXQRGHILFLHQF\ V\QGURPH DPRQJ +DLWLDQ DQG QRQ0+DLWLDQ
SDWLHQWV LQ 6RXWK )ORULGD1 $QQ ,QWHUQ 0HG 4<;8> 434= 97409781

51 %DKHPXND 0/ 0DUXQJL -1 7XEHUFXORVLV RI WKH QHUYRXV V\VWHP= D FLOQLFDO/
UDGLRORJLFDO DQG SDWKRORJLFDO VWXG\ RI 6< FRQVHFXWLYH FDVHV LQ 5L\DGK1 -
1HXURO 6FL 4<;<> <3 = 9:0:91

61 5DPDPXUWKL %/ 5DPDPXUWKL 5/ 9DVXGHYDQ 0&1 &KDQJLQJ FRQFHSWV LQ WKH
WUHDWPHQW RI WXEHUFXORPDV RI WKH EUDLQ1 &KLOGV 1HUY 6\VW 4<;9> 5= 5750
5761

71 *XSWD 5./ -HQD $/ 6KDUPD $ HW DO1 05 LPDJLQJ RI LQWUDFUDQLDO
WXEHUFXORPDV - &RPSXW $VVLW 7RPRJU 4<;;> 45= 5;305;81
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7XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL 8+5/6,=4<<; 184

81 9HQJHU %+/ 'LRQ )0/ 5RXDK ( HW DO1 05 LPDJLQJ RI SRQWLQH WXEHUFXORPD1
$-15 4<;:>;=447<044831

91 (LLFKLUR 01 $ FDVH RI LQWUDFUDQLDO WXEHUFXORPD VHULDOO\ VWXGLHG E\ &7 VFDQ
DQG 05,1 -SQ 1HXURO 0HG 4<<4> 68=7807<1

:1 6KHOOHU -5 / 'HV 3UH] 501 &16 WXEHUFXORVLV1 1HXURO &OLQ 4<;9> 7= 4760
48;1

;1 /HH 6/ 9DVDQWKD .XPDU $5/ /REHU %1 7XEHUFXORVLV RI WKH &16 SUHVHQWLQJ
DV PDVV OHVLRQV1 3HQQV\OYDQLD 0HGLFLQH 4<:<> ;5= 6906<1

<1 6HOHNOHU ./ (UEHQJL $/ 6DUÕEDú 21 *LDQW FDOFLILHG DQG RVVLILHG PLGEUDLQ
WXEHUFXORPD1 - 1HXURVXUJ 4<;6> 8;= 46604681

431 'H $QJHOLV /01 ,QWUDFUDQLDO WXEHUFXORPD= FDVH UHSRUW DQG UHYLHZHG RI WKH
OLWHUDWXUH1 1HXURORJ\ 4<;4> 64= 446604469

441 'DVWXU 0+/ 'HVDL $'1 $ &RPSHUDWLYH VWXG\ RI EUDLQ WXEHUFXORPDV DQG
JOLRPDV EDVHG XSRQ 43: FDVH UHFRUGV RI HDFK1 %UDLQ 4<98> ;;= 6:806<91

451 0DXULFH0:LOOLDPV 56= 7XEHUFXORPDV RI WKH EUDLQ LQ %ULWLDQ1 - 3RVWJUDG
0HG 4<:5> 7;= 9:;09;4

461 5DPDPXUKWL %1 ,QWUDFUDQLDO WXPRUV LQ ,QGLD= LQFLGHQFH DQG YDULDWLRQV1 ,QW
6XUJ 4<:6> 8;= 875087:1

471 $VHQMR $/ 9DOODGDUHV +/ )LHUUR -1 7XEHUFXORPDV RI WKH EUDLQ1 $UFK 1HXURO
3V\FKLDWU\ 4<84>98=479048<1

481 $UVHQL &1 7ZR KXQGUHG DQG RQH FDVHV RI LQWUDFUDQLDO WXEHUFXORPD WUHDWHG
VXUJLFDOO\1 - 1HXURO 1HXURVXUJ 3V\FKLDWU\ 4<8;> 54= 63;0

491 6LEOH\ :$/ 2¶%ULHQ -/1 ,QWUDFUDQLDO WXEHUFXORPDV= D UHYLHZ RI FOLQLFDO
IHDWXUH DQG WUHDWPHQW1 1HXURORJ\ 4<89> 9=48:04981

4:1 0D\HUV 00/ .DXIPDQQ ''/ 0LOOHU 0+1 5HFHQW FDVHV RI LQWUDFUDQLDO
WXEHUFXORPDV1 1HXURORJ\ 4<;:> 5;= 58905931

4;1 7DODPDV 2/ %UXWWR 2+'/ *UDFLD05RPRV *1 %UDLQVWHP WXEHUFXORPD1 $Q
DQDO\VLV RI 44 SDWLHQWV1 $UFK 1HXURO 4;<;> 79= 85<08681

4<1 &DVHV 6604<:61 &DVH UHFRUGV RI WKH 0DVVDFKXVHWWV *HQHUDO +RVSLWDO=
ZHHNO\ FOLQLFRSDWKRORJLFDO H[HUFLVHV1 1 (QJ - 0HG 4<:6> 5;<= 69906:41

531 7KHRK 5/ +XPSKULHV 0-/ 2¶0DKRQH\ 6*1 6\PSWRPDWLF LQWUDFUDQLDO
WXEHUFXORPD GHYHORSLQJ GXULQJ WUHDWPHDQW RI WXEHUFXORVLV= D UHSRUW RI 43
SDWLHQWV DQG UHYLHZHG RI WKH OLWHUDWXUH1 4 - 0HG 4<;:> 574= 77<07931

541 /HH $-/ 0DUVKDOO - DQG 0DFOHDG $)1 &HUHEUDO WXEHUFXORPDV GHYHORSLQJ
GXULQJ WUHDWPHQW RI WXEHUFXORXV PHQHQJLWLV1 /DQFHW 4<;3> L= 4533045491

551 &KDPEHUV 67/ +HQGULFNVH :$/ 5HFRUG &1 3DUDGR[DO H[SDQVLRQ RI
LQWUDFUDQLDO WXEHUFXORPDV GXULQJ FKHPRWKHUDS\1 /DQFHW 4<;7> 5;= 4;40
4;61

561 7DXE 0/ &ROHKHVHU $&)/ .LQJVOH\ '3(/ 6ZDVK 01 7XEHUFXORVLV RI WKH
QHUYRXV V\VWHP1 4 - 0HG 16/ 4<;7> ,,,= ;404331

571 /HSSHU 0+/ 6SLHV +:1 7KH SUHVHQW VWDWXV RI WKH WUHDWPHQW RI
WXEHUFXORVLV RI WKH FHQWUDO QHUYRXV V\VWHP1 $QQ 1< $FDG 6FL 4<96> 439=
4390456


