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$PDo= (PHWURS J|]OHUGH \R÷XQ RNXPDQÕQ PL\RSL JHOLúLPL �]HULQGHNL
HWNLVLQLQ 7 \ÕO V�UHOL SURVSHNWLI DUDúWÕUÕOPDVÕ1 0HWRG= <Dú RUWDODPDODUÕ 451:3
RODQ/ J�QGH RUWDODPD 9 VDDW RNXPD0\DNÕQ oDOÕúPD \DSDQ 7: HUNHN RUWDRNXO
|÷UHQFLVLQLQ <7 J|]� LOH +41*UXS,/ \Dú RUWDODPDODUÕ 46164 RODQ/ RNXPD\DQ YH
VDQD\L PHVOHNOHULQGH oDOÕúDQ 69 oÕUD÷ÕQ :5 J|]� +51*UXS NRQWURO, 4; D\
DUD\OD VLNORSOHMLN UHIUDNVL\RQ +6.305, YH XOWUDVRQLN EL\RPHWULN |Oo�POHU
\DSÕODUDN NDUúÕODúWÕUÕOGÕ1 %XOJXODU= %LULQFL JUXSWD VLNORSOHMLN UHIUDNVL\RQD J|UH
<7 J|]�Q 9; +(:516,¶LQGH PL\RSL\H ND\PD ROGX1 <LQH 41*UXSWD 4; D\ DUD\OD
DOÕQDQ 6.305/ NHUDWRPHWUH +.,/ |Q NDPDUD GHULQOL÷L +g.', YH DNVL\HO X]XQOXN
+$8, |Oo�POHULQGH DQODPOÕ DUWÕú YDUGÕ +KHU �o GH÷HU LoLQ S 313334,1 øNLQFL
JUXSWD LVH/ . GH÷HUOHULQGHNL DUWÕú GÕúÕQGD KHP UHIUDNVL\RQGDNL KHP GH
EL\RPHWULN SDUDPHWUHOHUGHNL IDUN DQODPVÕ]GÕ1 6RQXo= dDOÕúPDPÕ]ÕQ |Q
VRQXoODUÕ/ |QHPOL ELU oHYUHVHO IDNW|U RODQ RNXPD0\D]PDQÕQ HPHWURS
|÷UHQFLOHUGH PL\RSL \|Q�QGH UHIUDNVL\RQ GH÷LúLPL \DSWÕ÷ÕQÕ YH EX GH÷LúLPLQ
KHP g.' YH $8 KHP GH . GH÷HULQGHNL DUWPD LOH ELUOLNWH ROGX÷XQX
J|VWHUPLúWLU1
$QDKWDU .HOLPHOHU= 0L\RSL/ PL\RSLN ND\PD/ LOHUOHPH/ HPHWURSL/ RNXPD/
\DNÕQ oDOÕúPD/ ELRPHWUL/ UHIUDNVL\RQ

(IIHFW RI LQWHQVLYH UHDGLQJ RQ WKH GHYHORSPHQW RI P\RSLD LQ
HPPHWURSLF VHFRQGDU\ VFKRRO FKLOGUHQ= 7KH SUHOLPLQDU\ UHVXOWV
3XUSRVH= 7R UHYHDO WKH HIIHFW RI LQWHQVLYH UHDGLQJ RQ P\RSLF GHYHORSPHQW
LQ VHFRQGDU\ VFKRRO FKLOGUHQ ZLWK HPPHWURSLF H\HV1 0HWKRGV= %RWK H\HV RI
7: PDOH FKLOGUHQ +Q  <7, ZLWK PHDQ DJH RI 451:3 \HDUV DQG PHDQ 9 KRXUV
RI UHDGLQJ +*URXS 4, ZHUH FRPSDUHG SURVSHFWLYHO\ ZLWK WKH H\HV RI 69
FKLOGUHQ +Q  :5, ZLWK PHDQ DJH RI 46164 \HDUV ZLWKRXW UHDGLQJ +*URXS 5,
E\ PHDQV RI F\FORSOHJLF UHIUDFWLRQ DQG XOWUDVRQLF ELRPHWULF PHDVXUHPHQWV
DW LQWHUYDOV RI 4; PRQWKV1 5HVXOWV= 0\RSLF VKLIW ZDV SUHVHQW LQ 9; +:516(,
RI <7 H\HV E\ PHDQV RI F\FORSOHJLF UHIUDFWLRQ LQ *URXS 41 7KH PHDQ DQWHULRU
FKDPEHU GHSWK +$&',/ D[LDO OHQJWK +$/;,/ DQG NHUDWRPHWULF +., UHDGLQJV
ZHUH VLJQLILFDQWO\ KLJKHU DIWHU 4; PRQWKV WKDQ ILUVW PHDVXUHPHQWV +S  
13334 IRU DOO, LQ *URXS 41 7KHUH ZHUH QR DQ\ VWDWLVWLFDOO\ VLJQLILFDQW
GLIIHUHQFHV EHWZHHQ WZR PHDVXUHPHQWV RI WKHVH SDUDPHWHUV LQ *URXS 5
H[FHSW LQFUHDVLQJ LQ NHUDWRPHWULF UHDGLQJV1 &RQFOXVLRQ= 2XU SUHOLPLQDU\
UHVXOWV VKRZ WKDW UHDGLQJ DQG ZULWLQJ/ RQH RI WKH LPSRUWDQW HQYLURQPHQWDO
IDFWRU/ FDXVHV UHIUDFWLYH P\RSLF VKLIW LQ HPPHWURSLF PDOH VFKRROFKLOGUHQ/
DQG LV UHODWHG ZLWK VWDWLVWLFDOO\ VLJQLILFDQW LQFUHDVH LQ ERWK $/; DQG .
UHDGLQJV
.H\ :RUGV= 0\RSLD/ P\RSLF VKLIW/ SURJUHVVLRQ/ HPPHWURSLD/ UHDGLQJ/ FORVH0
ZRUN/ ELRPHWU\/ UHIUDFWLRQ1
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0L\RSLQLQ HWL\RORML YH SURJUHV\RQXQXQ NDOÕWÕP YH
oHYUH IDNW|UOHUL LOH LOLúNLOL ROGX÷X NDEXO
HGLOPHNWHGLU14 gQHPOL oHYUH IDNW|UOHULQGHQ RODQ
X]XQ V�UH RNXPD YH \DNÕQ oDOÕúPDQÕQ ELULQFL YH
LNLQFL GHNDWWD PL\RSL ROXúXPXQD YH2YH\D
LOHUOHPHVLQH \RO DoWÕ÷Õ |QH V�U�OP�úW�U1507

%XQGDQ EDúND PL\RSLN SURJUHV\RQXQ RNXPD YH
\DNÕQ oDOÕúPD LoLQ KDUFDQDQ V�UH NDGDU RNXPD
PHVDIHVL\OH GH LOLúNLOL ROGX÷X J|VWHULOPLúWLU180:

<LQH PL\RSLQLQ RNXO oD÷Õ LOH H÷LWLPOL ELUH\OHU
DUDVÕQGD GDKD \D\JÕQ ROGX÷X YH RNXPD0\D]PD
ELOPH\HQOHU DUDVÕQGD GDKD D] J|U�OG�÷�
ELOLQPHNWHGLU1;/<

%X OLWHUDW�U ELOJLVL ÕúÕ÷ÕQGD PL\RSL ROXúXPX
YH2YH\D SURJUHV\RQXQXQ X]XQ V�UH RNXPD0
\D]PDQÕQ ELU VRQXFX RODUDN DNVL\HO X]XQOXNWDNL
DUWÕúD ED÷OÕ ROGX÷X G�ú�Q�OHELOLU1 $QFDN DúÕUÕ
RNXPDQÕQ HPHWURS RNXO oD÷Õ oRFXNODUÕQGD
PL\RSL\L LQG�NOH\LS LQG�NOHPHGL÷LQH GDLU VRPXW
ELU NDQÕW \RNWXU1 %L] EX oDOÕúPDGD HPHWURSLN
RUWDRNXO |÷UHQFLOHULQGH \R÷XQ RNXPDQÕQ PL\RSL
JHOLúLPL �]HULQGHNL HWNLVLQL oHúLWOL PHVOHN
JUXSODUÕQGD oÕUDN RODUDN oDOÕúDQ D\QÕ \Dú
RUWDODPDVÕQGDNL NRQWURO JUXEX LOH NDUúÕODúWUDUDN
DUDúWÕUPD\Õ DPDoODGÕN1 dDOÕúPDGD LNL JUXEXQ 7 \ÕO
ER\XQFD SURVSHNWLI RODUDN L]OHQPHVL SODQODQPÕú
ROXS EXUDGD 4; D\OÕN LON VRQXoODUÕ VXQXOPXúWXU1

*(5(d 9( <g17(0

.LúLOHU= %LULQFL JUXEX ROXúWXUDQ RNX\DQ oRFXNODU/
\R÷XQ ELU H÷LWLP YHULOHQ \DWÕOÕ |]HO ELU RNXOXQ
KD]ÕUOÕN YH RUWD 4 VÕQÕIÕ HUNHN |÷UHQFLOHULQGHQ
UDVWJHOH VHoLOGL1 2NXO H÷LWLPL 4 \ÕO KD]ÕUOÕN VÕQÕIÕ
VRQUDVÕ RUWD 4/ 5 YH 6 úHNOLQGH ROXS GL÷HU
RUWD|÷UHWLP RNXOODUÕQGDQ IDUNOÕ RODUDN 8 GHUV
\HULQH 78*HU GDNLNDOÕN : GHUV YHULOPHNWH YH oR÷X
\DWÕOÕ RODQ EX |÷UHQFLOHUH RNXO VRQUDVÕ
RNXWPDQODUÕQÕQ J|]HWLPLQGH J�QGH HQ D] 6
VDDWOLN LODYH HW�G \DSWÕUÕOPDNWD\GÕ1 +D]ÕUOÕN YH
RUWD 4¶GH RNX\DQ LNL VÕQÕIÕQ \Dú RUWDODPDVÕ 451:3
+45047, RODQ WRSODP <7 HUNHN |÷UHQFLVL D\ÕUÕP
\DSÕOPDNVÕ]ÕQ øQ|Q� hQLYHUVLWHVL 7ÕS )DN�OWHVL
*|] +DVWDOÕNODUÕ $1'1¶QD GDYHW HGLOGL1 gQ VHoLP
\DSÕOPDGDQ PXD\HQH EDVDPDNODUÕ YH WLSOHUL
KDNNÕQGD |÷UHQFL/ YHOLVL YH |÷UHWPHQOHULQH ELOJL
YHULOHUHN WDNLELQ \DNODúÕN RODUDN 7 \ÕO V�UHFH÷L YH
\ÕOGD ELU NH] EHQ]HU PXD\HQHOHULQ WHNUDUODQDFD÷Õ
EHOLUWLOGL YH RQD\ODUÕ DOÕQGÕ1

øNLQFL JUXEX ROXúWXUDQ RNXOD JLWPH\HQ oRFXNODU/
HNRQRPLN YH VRV\DO QHGHQOHUOH RUWDRNXOD

JLWPHPLú HUNHN oRFXNODUGDQ VHoLOGL1 %XQODU/
EDúWD VDQD\LL ROPDN �]HUH GL÷HU Lú GDOODUÕQGD
EHUEHU/ ORNDQWD/ PRELO\DFÕ \D GD D\DNNDEÕFÕ
oÕUD÷Õ RODUDN oDOÕúDQ YH JHWLU0J|W�U LúOHUL LOH
X÷UDúDQ oRFXNODUGÕ1 .DED LúOHUGH oDOÕúDQ EX
oRFXNODUÕQ ERú YDNLWOHULQGH ELOH RNXPD
DOÕúNÕQOÕNODUÕQÕQ YH \DNÕQ X÷UDúODUÕQÕQ ROPDPDVÕQD
GLNNDW HGLOGL1 %X NULWHUOHUH X\DQ \Dú RUWDODPDVÕ
46164 +43048, RODQ LNLQFL JUXSWDNL ;6 NLúL/ EDúWD
ED÷OÕ EXOXQGXNODUÕ JHQHO EDúNDQODUÕ YH RQD ED÷OÕ
RGD EDúNDQODUÕ LOH ED÷ODQWÕ NXUXODUDN D\QÕ
PHUNH]H GDYHW HGLOGL YH D\QÕ ELOJLOHU RQODUD GD
YHULOHUHN NHQGLOHUL YH DLOHOHULQLQ RQD\ODUÕ DOÕQGÕ1

0XD\HQH YH |Oo�POHU= 7�P oRFXNODUÕQ
|QFHOLNOH RN�OHU YH VLVWHPLN DQDPQH]OHUL DOÕQGÕ
YH DPEOL\RSL/ KHWHURIRU\D2WURS\D/ NRQYHUMDQV
\HWPH]OL÷L YH J|UPH\L HWNLOH\HQ EDúND ELU RN�OHU
KDVWDOÕN DoÕVÕQGDQ WDUDPDGDQ JHoLULOGL1 6QHOOHQ
X]DN HúHOL NXOODQDQ SURMHNW|U +1306 1LNRQ, LOH 9
PHWUHGHQ HQ L\L VLNORSOHMLVL] J|UPH NHVNLQOLNOHUL
YH -DYDO WLSL NHUDWRPHWUH LOH KHU LNL HNVHQGHNL
NHUDWRPHWULN +., GH÷HUOHUL ND\GHGLOGL1 7DNLEHQ (
318¶OLN WURSLNDPLG +7URSDPLG-, YH (4¶OLN
VLNORSHQWRODW KLGURNORU�U +6LNORSOHMLQ-, 8 GDNLND
DUD LOH 4¶HU GDPOD GDPODWÕOGÕ YH VRQ GDPODGDQ
83 GDNLND VRQUD VNLDVNRS ++HLQH (1<3, LOH NRO
PHVDIHVLQGHQ VLNORSOHMLN UHIUDNVL\RQ +6.305,
PXD\HQHOHUL \DSÕOGÕ YH EX GH÷HUGHQ 413 '
oÕNDUÕODUDN ND\GHGLOGL1 6.305/ VIHULN HNLYHODQ
GH÷HUL RODUDN QRW HGLOGL1 6ÕUW�VW� \DWDU
SR]LV\RQGD J|]OHULQH ELUHU GDPOD (317¶O�N
RNVLEXSURNDLQ KLGURNORU�U +%HQR[LQDWH-,
GDPODWÕOGÕNWDQ VRQUD VLNORSOHMLN XOWUDVRQLN
EL\RPHWUL |Oo�POHUL \DSÕOGÕ1 $06FDQ 86*¶QLQ
+2SKWDVRQLF/ 7HNQDU &RUSRUDWLRQ, RWRPDWLN
EL\RPHWUL PRGXQGD KHUELU J|]H EHúHU |Oo�P
\DSÕOÕS LVWHPVL] DúÕUÕ o|NW�UPH LKWLPDOL J|] |Q�QH
DOÕQDUDN HQ G�ú�N |Oo�P GH÷HUL LSWDO HGLOGL YH
NDODQ 7 GH÷HULQ RUWDODPDODUÕ DOÕQGÕ1 gQ NDPDUD
GHULQOL÷L +g.',/ OHQV NDOÕQOÕ÷Õ +/.,/ OHQV DUND
\�]� LOH UHWLQD DUDVÕQGDNL PHVDIH RODQ YLWUHXV
X]XQOX÷X +98, YH J|]�Q DNVL\HO X]XQOX÷X +$8,
ND\GHGLOGL1 %L\RPLNURVNRSLN YH IXQGXV
PXD\HQHOHUL \DSÕOGÕ1 $\QÕ |Oo�POHU 418 \ÕO
VRQUDNL 51 NRQWUROOHULQGH WHNUDUODQGÕ1 9HULOHULQ
VD÷OÕ÷Õ EDNÕPÕQGDQ W�P |Oo�POHU WHN ELU GRNWRU
WDUDIÕQGDQ \�U�W�OG�1 $\UÕFD 41*UXS oRFXNODUÕQ
RNXOODUÕQGD NHQGL VÕUDODUÕQGD PHWDO ELU FHWYHO LOH
RNXPD PHVDIHOHUL |Oo�OG�1 g÷UHWPHQOHUL YH
RNXWPDQODUÕ LOH J|U�ú�OHUHN J�QO�N oDOÕúPD
VDDWOHUL ND\GHGLOGL1
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dDOÕúPD NDSVDPÕQD .4133 YH 04133 GDKLO ROPDN
�]HUH HPHWURS NDEXO HGLOHQ VLNORSOHMLN
UHIUDNVL\RQD VDKLS J|]O�NV�] WDP J|UHQ J|]OHU
DOÕQGÕ1 $PEOL\RSL/ KHWHURIRU\D2WURS\D/ NRQYHUMDQV
\HWPH]OL÷L/ \�NVHN DQL]RPHWURSL YH |Q YH DUND
VHJPHQW SDWRORMLVL RODQ oRFXNODU> RNXPD\DQ
JUXSWD ROXS GD +51*UXS, oRN D] V�UHOL GH ROVD
\DNÕQ RNXPDQÕQ \DSÕODELOHFH÷L oÕUDNOÕN RNXOXQD
GHYDP HGHQOHU> KHU LNL JUXSWD EHOLUWLOHQ VÕQÕUODUÕQ
GÕúÕQGD DPHWURSLVL RODQODU> WDNLS SHUL\RGXQGD
KHUKDQJL ELU VHEHSOH RNXOX/ úHKUL YH\D �ONH\L
WHUNHGHQ YH NRQWUROH JHOPH\HQ oRFXNODU oDOÕúPD
GÕúÕ EÕUDNÕOGÕ1 dDOÕúPD YH NRQWURO JUXEXQGD ROXS
GD WDNLS SHUL\RGXQGD HPHWURS VÕQÕUÕ GÕúÕQD
oÕNDQODUD VXEMHNWLI EXOJXODUÕ GD J|] |Q�QH
DOÕQDUDN X\JXQ J|]O�NOHUL YHULOGL YH HPHWURS
VÕQÕUODU LoLQGH NDOPDODUÕ VD÷ODQGÕ1

øVWDWLVWLNVHO GH÷HUOHQGLUPHGH/ JUXSODUÕQ NHQGL
LoLQGHNL NDUúÕODúWÕUPDODUÕ/ HúOHU DUDVÕQGDNL IDUNÕQ
|QHPOLOLN WHVWL +SDLUHG W0WHVW, LOH> LNL JUXS
DUDVÕQGDNL NDUúÕODúWÕUPD LVH LNL RUWDODPD
DUDVÕQGDNL IDUNÕQ |QHPOLOLN WHVWL +LQGHSHQGHQW W0
WHVW, LOH \DSÕOGÕ1

%8/*8/$5

7RSODP 4:: HUNHN RNXO oD÷Õ oRFX÷XQXQ 687
J|]� PXD\HQH HGLOGL1 %XQODUGDQ <7¶� +4;; J|],
oDOÕúPD JUXEXQGD +41*UXS,/ ;6¶� +499 J|],
NRQWURO JUXEXQGD LGL +51*UXS,1 <DúODU 41*UXS¶WD
45047 DUDVÕ +RUWDODPD 451:3,/ 51*UXS¶WD 43048
\Dú DUDVÕ +RUWDODPD 46164, LGL1

dDOÕúPD NDSVDPÕQD DOÕQÕS |Oo�POHUL
GH÷HUOHQGLULOHQOHU 41*UXS¶WD 7: oRFXN +<7 J|],/
51*UXS¶WD 69 oRFXN +:5 J|], LGL YH KHSVL GH
J|]O�NV�] WDP J|UPHNWH\GL1 %LULQFL *UXS¶WD
oDOÕúPD GÕúÕ EÕUDNÕODQ 7: oRFX÷XQ 44¶LQGH NDEXO
HGLOHQ HPHWURSL VÕQÕUODUÕ GÕúÕQGD PL\RSL/ 43¶XQGD
KLSHUPHWURSL/ 5¶VLQGH KHWHURIRU\D/ 5¶VLQGH
NRQYHUMDQV \HWPH]OL÷L PHYFXWWX1 %LU oRFXNWD $8
GH÷HUL DOÕQDPDGÕ YH NDODQ 54 oRFXN LVH úX YH\D
EX QHGHQOH RNXOX/ úHKUL \D GD �ONH\L WHUNHWPLúWL1
øNLQFL *UXS¶WD LVH oDOÕúPD GÕúÕ EÕUDNÕODQ 7:
oRFXNWDQ 5¶VLQGH NDEXO HGLOHQ HPHWURS VÕQÕUODUÕ
GÕúÕQGD PL\RSL/ 6¶�QGH KLSHUPHWURSL/ ELULQGH
NRQYHUMDQV \HWPH]OL÷L/ ELULQGH VD÷ EDVLW
H]RWURS\D/ 5¶VLQGH DOWHUQDQ HJ]RWURS\D/ ELULQGH
XQLODWHUDO DIDNL YH ELULQGH LVH XQLODWHUDO DEVROX
J|UPH G�]H\L PHYFXWWX1 ho oRFXN úHKUL
WHUNHWPLúWL YH NDODQ 66 oRFXN oÕUDNOÕN RNXOXQD
JLWWLNOHUL DQDPQH]L YHUPLúWL1

%LULQFL JUXSWDNL RUWDODPD RNXPD V�UHVL J�QGH
81<6±318; VDDW +71480;135 DUDVÕ, YH RUWDODPD
oDOÕúPD PHVDIHVL 69169±8134 FP +5307< DUDVÕ,
RODUDN EHOLUOHQGL1

%LULQFL JUXSWDNL <7 J|]�Q 9;¶LQGH +(:516,
ELUEXoXN \ÕO VRQUDNL 51 PXD\HQHGH PL\RSL\H
ND\PD PHYFXWWX1 %X 9; J|]�Q (4319¶VÕQGD EX
ND\PD HPHWURS VÕQÕUÕ +04133 ', �VW�QH oÕNWÕ1
2QGRNX] J|]GH +(5315, 6.305¶GH GH÷LúLP
\RNWX1 .DODQ : J|]GH LVH +(:18, KLSHUPHWURSL
\|Q�QGH ELU ND\PD PHYFXWWX YH VDGHFH ELUL
HPHWURS VÕQÕUÕ +.4133 ', GÕúÕQD oÕNWÕ1 %XUDGD
ND\GD GH÷HU EDúND ELU |]HOOLN/ EX
GH÷HUOHQGLUPHGH EDúODQJÕoWD KLSHUPHWURS ROXS
WD KLSHUPHWURSLGH D]DOPD +PL\RSL\H ND\PD,
\|Q�QGH GH÷LúLNOLN J|VWHUHQ ELU DOW JUXEXQ GD
ROGX÷XGXU1 øNLQFL JUXSWDNL :5 J|]�Q 4<¶XQGD
+(5917, PL\RSL \|Q�QGH ND\PD JHOLúWL YH
KLoELUL HPHWURSL VÕQÕUÕ +04133 ', �VW�QH oÕNPDGÕ1
<LUPL\HGL J|]GH +(6:18, 6.305¶GH GH÷LúLP
ROPDGÕ YH NDODQ 59 J|]GH +(6914, KLSHUPHWURSL
\|Q�QGH ND\PD JHOLúWL1 %XQODUGDQ GD LNLVL
+(51;, HPHWURS VÕQÕUÕ +.4133 ', �VW�QH oÕNWÕ
+7DEOR 4,1

'H÷HUOHQGLULOHQ SDUDPHWUHOHUH DLW RUWDODPD
|Oo�P GH÷HUOHUL LOH LON YH LNLQFL |Oo�POHU
DUDVÕQGDNL LVWDWLVWLNVHO GH÷HUOLOLN WRSOXFD 7DEOR0
5¶GH J|VWHULOPLúWLU1 *UXSODU DUDVÕQGDNL
NDUúÕODúWÕUPD LVH 7DEOR06¶GH |]HWOHQPLúWLU1

7DEOR 4= %LULQFL YH 51 JUXEXQ LNLQFL NRQWUROOHULQGHNL
6.305 |Oo�POHULQGH PL\RSL YH KLSHUPHWURSL\H ND\PD
J|VWHUHQ J|] VD\ÕVÕ +Q, YH \�]GHOHUL +(,1

0L\RSLN
.D\PD

'H÷LúPH\HQ +LSHUPHWURSLN
.D\PD

41*583
Q <7

Q ( Q ( Q (

±4133'
LoLQGH
NDODQODU

8; 941: 4< 5315 9 917

±4133'
GÕúÕQD
oÕNDQODU

43 4319 0 0 4 414

7RSODP 9; :516 0 0 : :18
51*583
Q :5

±4133'
LoLQGH
NDODQODU

4< 5917 5: 6:18 57 6616

±4133'
GÕúÕQD
oÕNDQODU

0 0 0 0 5 51;

7RSODP 4< 5917 0 0 59 6914
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%LULQFL JUXSWD RUWDODPD VIHULN HNLYDODQ 6.305/
g.'/ $8 YH . GH÷HUOHUL LNL |Oo�P DUDVÕQGD
DQODPOÕ IDUNOÕOÕN J|VWHUPHNWH\GL +KHU �o
SDUDPHWUH LoLQ S 313334,1 øNLQFL JUXSWD LVH EX
GH÷HUOHU DUDVÕQGD DQODPOÕ IDUN \RNWX/ VDGHFH .
GH÷HUOHUL EX JUXSWD GD LNL |Oo�P DUDVÕQGD DQODPOÕ
IDUNOÕOÕN J|VWHUPHNWH\GL +S 313334, +7DEOR05,1
øNL JUXS DUDVÕQGDNL RUWDODPD VIHULN HNLYDODQ 6.30
5/ g.'/ $8 YH . GH÷HUOHUL/ \LQH LVWDWLVWLNVHO
RODUDN DQODPOÕ\GÕ +S 313334, +7DEOR06,1

7$57,ù0$

$\QÕ NRQXGD \DSÕOPÕú RODQ |QFHNL oDOÕúPDODUD
J|UH oDOÕúPDPÕ]ÕQ HQ |QHPOL IDUNÕ \Dú YH FLQV
RODUDN X\JXQ ELU NRQWURO JUXEXQD VDKLS
ROPDVÕGÕU1 $QFDN oÕUDN RODUDN oDOÕúDQ oRFXNODUÕQ
ELOH ELU oHúLW \DNÕQ oDOÕúPD YH GROD\ÕVÕ\OD
DNRPRGDV\RQ oDEDVÕ LoLQGH ROGXNODUÕ J|]|Q�QH
DOÕQDFDN ROXUVD PXWODN DQODPGD X\JXQ ELU
NRQWURO JUXEX ROXúWXUPDQÕQ ]RUOX÷XQXQ GD
IDUNÕQGD\Õ]1 $\UÕFD oÕUDN JUXEXQGD DLOH
UHIUDNVL\RQ DQDPQH]L QHJDWLI LGL1 $QFDN EX
oRFXNODUÕQ VRV\RHNRQRPLN VHYL\HVL YH JHOLU
G�]H\L G�ú�N DLOHOHUH PHQVXE ROGX÷X J|]|Q�QH
DOÕQÕUVD WDPDPHQ LIDGH\H GD\DOÕ DLOH UHIUDNVL\RQ

DOÕQÕUVD WDPDPHQ LIDGH\H GD\DOÕ DLOH UHIUDNVL\RQ
DQDPQH]LQH ID]OD J�YHQLOHPH\HFH÷LQL V|\OHPHN
JHUHNLU1 %XQD UD÷PHQ LNL JUXS DUDVÕQGDNL RNXPD
YH \DNÕQ oDOÕúPD V�UHVL YH \R÷XQOX÷XQXQ EDUL]
ELU úHNLOGH IDUNOÕ ROPDVÕ NDEXO HGLOHELOLU ELU
NDUúÕODúWÕUPD\Õ RODQDNOÕ NÕODFD÷ÕQÕ G�ú�Q�\RUX]1

dDOÕúPDPÕ]GD \R÷XQ RNX\DQ HPHWURS RUWDRNXO
|÷UHQFLOHULQGH DQODPOÕ PL\RSL\H ND\PD VDSWDGÕN1
%X ND\PD g.'/ $8 YH . GH÷HUOHULQGHNL DQODPOÕ
DUWPD LOH EHUDEHUGL1 +HU LNL JUXSWD .
GH÷HUOHULQGHNL DUWÕú/ \DúOD EHUDEHU NRUQHD
NXUYDW�U�Q�Q G�]OHúWL÷L43 úHNOLQGHNL OLWHUDW�U
ELOJLVL\OH oHOLúPHNWH\GL1 .RUQHD NÕUPD J�F�QGHNL
EX DUWÕúÕQ JHQo \Dú JUXEXQD VÕQÕUOÕ RODELOHFH÷LQL
YH VRQUDNL \ÕOODUGD GH÷LúHELOHFH÷LQL G�ú�Q�\RUX]1

gQFHNL oDOÕúPDODUGD PL\RSL GHUHFHVL\OH \DNÕQ
oDOÕúPD PLNWDUÕ DUDVÕQGD SR]LWLI ELU LOLúNL RUWD\D
NRQPXúWXU16/8 8]DPÕú DNRPRGDV\RQXQ $8
�]HULQGHNL HWNLVL KDNNÕQGD oHOLúNLOL UDSRUODUÕQ
PHYFXGL\HWLQH NDUúÕOÕN44047 \DNÕQD ILNVDV\RQ
HVQDVÕQGD $8¶XQ DUWWÕ÷Õ J|VWHULOPLúWLU148 5LFKOHU
YH %HDU PL\RSL YH \DNÕQ oDOÕúPD DUDVÕQGD \DúD
ED÷OÕ ELU LOLúNL EXOPXúODUGÕU16 3DUUVLQHQ8/9 GH
oDOÕúPDVÕQGD RNXPD YH \DNÕQ oDOÕúPD\D

7DEOR 5= øNL JUXS LoLQ ELULQFL YH LNLQFL |Oo�POHULQ ELUELUL DUDVÕQGD NDUúÕODúWÕUÕOPDVÕ +SDLUHG W0WHVW,1

41 * 5 8 3 Q  <7 51 * 5 8 3 Q  :5
øON

gOo�P
øNLQFL gOo�P øON

gOo�P
øNLQFL gOo�P

2UW 6( 2UW 6( S 2UW 6( 2UW 6( 3 
g.' 61:7 ± 3136 61<6 ± 3136 313334- 619: ± 3136 6199 ± 3136 31:<4
/. 6173 ± 3135 616< ± 3134 31::: 616; ± 3135 6175 ± 3135 313<3
98 49153 ± 313: 4915: ± 313< 315;6 49133 ± 313< 481<: ± 313< 31665
$8 56156 ± 313: 5618< ± 313: 313334- 551<4 ± 313< 551<7 ± 313; 31639

2570. 75166 ± 3149 75187 ± 314: 313334- 75186 ± 314; 751;9 ± 314; 313334-
6.305 03139 ± 3138 03175 ± 3139 313334- 315; ± 3139 315: ± 3139 31;74
-øVWDWLVWLNVHO RODUDN DQODPOÕ
g.'= |Q NDPDUD GHULQOL÷L/ /.= OHQV NDOÕQOÕ÷Õ/ 98= YLWUHXV X]XQOX÷X/ $8= DNVL\HO X]XQOXN/ 2570.= RUWDODPD
NHUDWRPHWULN GH÷HUOHU/ 6.305= VLNORSOHMLN UHIUDNVL\RQ/ 2UW= RUWDODPD/ 6(= VWDQGDUW KDWD/ 3= LVWDWLVWLNL DQODPOÕOÕN1

7DEOR 6= øNL JUXS DUDVÕQGDNL ELULQFL YH LNLQFL |Oo�POHU DUDVÕQGDNL IDUNODUÕQ JUXSODU DUDVÕQGD NDUúÕODúWÕUÕOPDVÕ
+XQSDLUHG W0WHVW,

41*583 51*583
3 2UW 6' 216( 2UW 6' 216( )16( *405 )DUNÕ S
g.' /4;< /4;9 /34< 0/338 /497 /34< /35; 313334-
/. 0/335 /3;7 /33< /375 /467 /349 /34: 313<3
98 /399 /8<7 /394 0/364 /599 /364 /3:8 3/4<:
$8 /697 /59; /35; /35< /573 /35; /373 313334-

257 . /53: /63: /365 /668 /597 /364 /377 31338-
6.3 05 0/68: /75: /377 0/339 /5<6 /368 /38< 313334-
- LVWDWLVWLNVHO RODUDN DQODPOÕ1
2UWDODPD +2UW,/ VWDQGDUW GHYLDV\RQ +6',/ RUWDODPDQÕQ VWDQGDUW KDWDVÕ +21 6(,/ IDUNÕQ VWDQGDUW KDWDVÕ +)16(,/ YH LNL
JUXS DUDVÕQGDNL IDUNÕQ S GH÷HUL +øQGHSHQGHQW W0WHVW,1



(PHWURS RUWDRNXO |÷UHQFLOHULQGH \R÷XQ RNXPDQÕQ PL\RSL ROXúXPXQD HWNLVLQLQ SURVSHNWLI LQFHOHQPHVL= LON VRQXoODU

7XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL 8+5/6,=4<<; 152

KDUFDQDQ ]DPDQ LOH RNXPD PHVDIHVLQLQ PL\RSLN
SURJUHV\RQOD GR÷UX RUDQWÕOÕ ROGX÷XQX
VDSWDPÕúWÕU1 øOJLQo RODUDN J|]O�NV�] RNXPD YH
ELIRNDO NXOODQÕPÕ JLEL DNRPRGDV\RQX D]DOWÕFÕ
|QOHPOHUOH EX PL\RSLN SURJUHV\RQXQ
D]DOWÕODPDGÕ÷ÕQÕ GD ELOGLUPLúWLU1 0L\RSODUGD
J|]O�NV�] RNXPD HVQDVÕQGD/ DNRPRGDV\RQ YH
NRQYHUMDQV DUDVÕQGDNL LOLúNL GDKD D]
DNRPRGDV\RQ YH GDKD ID]OD NRQYHUMDQV LKWL\DFÕ
RODFDN úHNLOGH GH÷LúPHNWHGLU1 3DUUVLQHQ YH DUN1
oDOÕúPDODUÕQGD NÕVD RNXPD PHVDIHVL\OH KÕ]OÕ
PL\RSLN SURJUHV\RQ DUDVÕQGD SR]LWLI ELU LOLúNL
EXOXUODUNHQ/ PL\RSLN SURJUHV\RQ LOH
DNRPRGDV\RQ DUVÕQGD EX LOLúNLQLQ ROPDGÕ÷ÕQÕ
J|VWHUPLúOHUGLU1 %X VRQXo PL\RSLN SURJUHV\RQ
LoLQ NRQYHUMDQVÕQ |QHPOL ELU QHGHQ ROGX÷X
WHRULVLQL8 GHVWHNOHPHNWHGLU1 %DúND ELU oDOÕúPDGD
GD DNRPRGDV\RQ YH NRQYHUMDQV DUDVÕQGDNL IDUNÕQ
MXYHQLO EDúODQJÕoOÕ PL\RSLQLQ ELU |Q EXOJXVX
ROGX÷X KLSRWH]L GHVWHNOHQPLúWLU149

dDOÕúPDPÕ]GD RNX\DQ JUXSWD PL\RSLN úLIW LOH
EHUDEHU g.' DUWÕúÕ OLWHUDW�UOH X\XPOXGXU14:

)RQWDQD YH %UXEDNHU4; g.'¶QLQ DPHWURSL PLNWDUÕ
LOH LOLúNLOL ROGX÷XQX LIDGH HWPLúOHU YH P\RSLGH KHU
ELU GLRSWUL LoLQ 3139 PP GDKD GHULQ ROGX÷XQX
ELOGLUPLúOHUGLU1

$QDWRPLN RODUDN oR÷X PL\RSL $8 DUWÕúÕQGDQ
ND\QDNODQPDNWDGÕU14<054 +RVDND¶\D J|UH55 \DúOD
ED÷ÕPVÕ] RODUDN UHIUDNWLI GH÷HUOH HQ J�oO� LOLúNL
J|VWHUHQ NRPSRQHQW YLWUHXV NDYLWHVL GHULQOL÷LGLU
YH J|]�Q WHPHO E�\�PH0JHOLúPH SHUL\RGXQGDQ
VRQUD oRN N�o�N PL\RSL GHUHFHOHULQGH ELOH
VDGHFH $8¶XQ GH÷LúWL÷LQL J|VWHUPLúWLU1 %LUoRN
EDúND oDOÕúPDGD GDKD JHo \DúGD EDúOD\DQ
PL\RSL YH LOHUOHPHVLQGH g.'/ /. YH NRUQHD
NXUYDW�U� VDELW NDOÕUNHQ/ $8 YH 98¶QXQ X]DGÕ÷Õ
J|VWHULOPLúWLU156059

/LWHUDW�UGH HULúNLQ EDúODQJÕoOÕ PL\RSLGH/ $8¶GDNL
DUWÕúÕQ WHPHO RODUDN DUND VHJPHQW +YLWUHXV
X]XQOX÷X, X]DPDVÕQD ED÷OÕ ROGX÷X EHOLUWLOPHVLQH
UD÷PHQ/56058 EL]LP oDOÕúWÕ÷ÕPÕ] EX \Dú JUXEXQGD
$8¶GDNL DUWÕú/ /. YH 98 GH÷HUOHUL QLVEHWHQ VWDELO
NDOÕUNHQ HVDV RODUDN g.' DUWÕúÕQD ED÷OÕ LGL1
dDOÕúPD VRQXQGD DOÕQDFDN X]XQ V�UHOL
VRQXoODUÕPÕ]ÕQ EX NRQX\X GDKD L\L
D\GÕQODWDFD÷ÕQÕ EHNOL\RUX]1

ùLPGL\H GHN EX NRQX �]HULQGH \DSÕOPÕú ELU oRN
oDOÕúPD ROPDVÕQD UD÷PHQ/ OLWHUDW�U ELOJLPL]H
J|UH oDOÕúPDPÕ] EX \Dú JUXEX LoLQ LON NRQWUROO�
oDOÕúPD |]HOOL÷LQL WDúÕPDNWDGÕU1 øON VRQXoODUÕPÕ]D
J|UH \R÷XQ RNXPD0\D]PD HUNHN RUWDRNXO
|÷UHQFLOHULQGH PL\RSLN UHIUDNWLI GH÷LúLPH \RO
DoPDNWDGÕU1 %X PL\RSLN úLIW HVDV RODUDN g.'/ $8
YH . GH÷HUOHULQGHNL DUWÕúOD EHUDEHUGLU1

.$<1$./$5

41 3KLOOLSV &1 $HWLRORJ\ RI P\RSLD1 %U - 2SKWKDOPRO 4<<3> :7=7:0;1
51 $QJOH -/ :LVVPDQ '$1 7KH HSLGHPLRORJ\ RI P\RSLD1 $P - 2SKWKDOPRO

4<;3> 444=5530;1
61 5LFKOHU $/ %HDU -&1 5HIUDFWLRQ/ QHDU0ZRUN DQG HGXFDWLRQ> D SRSXODWLRQ

VWXG\ LQ 1HZIRXQGODQG1 $FWD 2SKWKDOPRO 4<;3> 8;=79;0:;1
71 <RXQJ )$1 7KH QDWXUH DQG FRQWURO RI P\RSLD1 - $P 2SWRP $VVRF 4<::>

7;=7840:1
81 3DUVVLQHQ 2/ +HPPLQNL (/ .OHPHWWL $1 (IIHFW RI VSHFWDFOH XVH DQG

DFFRPPRGDWLRQ RQ P\RSLF SURJUHVVLRQ> ILQDO UHVXOWV RI D WKUHH0\HDU
UDQGRPLVHG FOLQLFDO WULDO DPRQJ VFKRROFKLOGUHQ1 %U - 2SKWKDOPRO 4<;<>
:6=87:0841

91 3DUVVLQHQ 2/ /\\UD $/1 0\RSLD DQG P\RSLF SURJUHVVLRQ DPRQJ
VFKRROFKLOGUHQ= D WKUHH \HDU IROORZ0XS VWXG\1 ,QYHVW 2SKWKDOPRO 9LV 6FL
4<<6> 67=5:<70;351

:1 7VFKHUQLQJ 01 *UDHIHV H\HV/ DQG OLYLQJ KDELWV DPRQJ PHQ DJHG 6606:
\HDUV1 $FWD 2SKWKDOPRO 4<;8> 96=6<807331

;1 3DUVVLQHQ 21 7KH ZHDULQJ RI VSHFWDFOHV DQG RFFXUDQFH RI P\RSLD1 $FWD
2SKWKDOPRO 4<;9> 53:=6HU$1

<1 7D\ORU +51 5DFLDO YDULDWLRQV LQ YLVLRQ1 $P - (SLGHPLRO 4<;4> 446=950;31
431 2EVIHOG +1 &U\VWDOOLQH OHQV DFFRPPRGDWLRQ DQG DQWHULRU FKDPEHU GHSWK1

2SKWKDO 3K\VLRO 2SW 4<;<> <=690731
441 6WRUH\ -./ 5DELH (3= 8OWUDVRXQG1 $ UHVHDUFK WRRO LQ WKH VWXG\ RI

DFFRPPRGDWLRQ1 2SKWKDOPLF 3K\VLRO 2SW 4<;6> 6=6480531
451 /HSSHU 5'/ 7ULHU +*= 0HDVXUHPHQW RI DFFRPPRGDWLYH FKDQFHV LQ KXPDQ

H\HV E\ PHDQV RI D KLJK UHVROXWLRQ XOWUDVRQLF V\VWHP1 ,Q 2VVRLQLQJ .&/
HG1 'RF 2SKWKDOPRO 3URF 6HULHV 7;= 2SKWKDOPLF (FKRJUDSK\/ 3URFHHGLQJV
RI WKH 43WK 6,'82 &RQJUHVV1 'RUGUHFKW/ 0DUWLQXV/ 1LMKRII2'U1:1-XQN1
3XEOLVKHUV 4<;:= 48:0951

461 &ROHPDQ '-/ :XFKLQLFK (/ &DUOLQ %1 $FRPPRGDWLYH FKDQJHV LQ WKH D[LDO
GLPHQWLRQV RI WKH H\H1 ,Q= *LWWHU .$/ HG1 2SKWKDOPLF 8OWUDVRXQG1 6W1 /XLV=
0RVE\ 4<9<= 4670741

471 6RULDQR +0= (FKRJUDSKLF ILQGLQJV LQ DFFRPPRGDWLRQ1 ,Q 2VVRLQLQJ .&/ HG1
'RF 2SKWKDOPRO 3URF 6HULHV 7;= 2SKWKDOPLF (FKRJUDSK\/ 3URFHHGLQJV RI
WKH 43WK 6,'82 &RQJUHVV1 'RUGUHFKW/ 0DUWLQXV/ 1LMKRII2'U1:1-XQN1
3XEOLVKHUV 4<;:= 496:31

481 6KXP 3-7/ .R /6/ 1J&// /LQ 6/1 $ ELRPHWULF VWXG\ RI RFXODU FKDQJHV
GXULQJ DFFRPPRGDWLRQ1 $P - 2SKWKDOPRO 4<<6> 448=:90;41

491 *RVV '$1 &OLQLFDO DFFRPPRGDWLRQ DQG KHWHURSKRULD ILQGLQJV SUHFHGLQJ
MXYHQLOH RQVHW RI P\RSLD1 2SWRP 9LV 6FL 4<<4> 9;=443091

4:1 &ROHPDQ '-1 8QLILHG PRGHO RI DFFRPPRGDWLYH PHFKDQLVP1 $P -
2SKWKDOPRO 4<:3> 9<=43960:<1

4;1 )RQWDQD 67/ %UXEDNHU 5)1 9ROXPH DQG GHSWK RI WKH DQWHULRU FKDPEHU RI
WKH QRUPDO DJLQJ KXPDQ H\H1 $UFK 2SKWKDOPRO 4<;3> <;=4;360;1

4<1 0F%ULHQ 1$/ 0LOORGRW 01 $ ELRPHWULF LQYHVWLJDWLRQ RI ODWH RQVHW P\RSLF
H\HV1 $FWD 2SKWKDOPRO 4<;:> 98=7940;1

531 $GDPV $-1 $[LDO OHQJWK HORQJDWLRQ/ QRW FRUQHDO FXUYDWXUH/ DV D EDVLV RI
DGXOW RQVHW P\RSLD1 $P - 2SWRP 3K\VLRO 2SW 4<;:> 97=483051

541 5DYLROD (/ :LHVHO 711 $Q DQLPDO PRGHO RI P\RSLD1 1 (QJO - 0HG 4<;8>
645=493<0481

551 +RVDND $1 7KH JURZWK RI WKH H\H DQG LWV FRPSRQHQWV1 $FWD 2SKWKDOPRO
4<;;> 4;8=980:1

561 0F%ULHQ 1$/ $GDPV ':1 $ ORQJLWXGLQDO LQYHVWLJDWLRQ RI DGXOW0RQVHW DQG
DGXOW0SURJUHVVLRQ RI P\RSLD LQ DQ RFFXSDWLRQDO JURXS= UHIUDFWLYH DQG
ELRPHWULF ILQGLQJV1 ,QYHVW 2SKWKDOPRO 9LV 6FL 4<<:> 6;=6540661

571 %XOOLPRUH 0$/ *LOPDUWLQ %/ 5R\VWRQ -01 6WHDG\0VWHDWH DFFRPPRGDWLRQ DQG
RFXODU ELRPHWU\ LQ ODWH RQVHW P\RSLD1 'RF 2SKWKDOPRO 4<<5> ;3=4760881

581 -LDQJ %&/ :RHVVQHU :01 9LWUHXV FKDPEHU HORQJDWLRQ LV UHVSRQVLEOH IRU
P\RSLF GHYHORSPHQW LQ D \RXQJ DGXOW1 2SWRP 9LV 6FL 4<<9> :6=564071

591 0HL 4/ 5RQJ =1 (DUO\ VLJQV RI P\RSLD LQ &KLQHVH VFKRROFKLOGUHQ1 2SWRP 9LV
6FL 4<<7> :4=47091


