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,VWUDåLYDQMLPD NRMD VX REDYOMHQD ����� JRGLQH QD

VHOHNFLMVNRP SROMX 3ROMRSULYUHGQRJ LQVWLWXWD X 2VLMHNX

XVWDQRYOMHQD MH RYLVQRVW QHNLK NRPSRQHQDWD XURGD

VMHPHQD KLEULGD VLQJOH FURVVD� X RGQRVX QD XGDOMHQRVW

PDMþLQVNH OLQLMH �PDMþLQVNH NRPSRQHQWH� RG RFD NDR

SROLQDWRUD� ,VWUDåLYDQMLPD VX REXKYDüHQD � KLEULGD

NXNXUX]D D REDYOMHQD VX QD SUYRP� GUXJRP L WUHüHP

PDMþLQVNRP UHGX XGDOMHQRP RG RFD NDR SROLQDWRUD�

'RELYHQL UH]XOWDWL SRND]XMX GD MH EURM VMHPHQNL X UHGX

ELR QDMYHüL X PDMþLQVNRP UHGX QDMEOLåHP RFX �������� D

QDMPDQML EURM PDMþLQVNL UHG NRML MH QDMYLãH XGDOMHQ RG

SROLQDWRUD ������� ,VSROMHQH UD]OLNH X EURMX VMHPHQNL X

UHGX� SRND]DOH VX VH VWDWLVWLþNL YLVRNR RSUDYGDQH

�3������� NRG VYD WUL LVSLWLYDQD KLEULGD�

1D XURG VMHPHQD SR NOLSX PDMþLQVNH NRPSRQHQWH

XWMHFDOD MH XGDOMHQRVW RG RþLQVNH NRPSRQHQWH� 7DNR MH

QDMYHüL XURG VMHPHQD SR NOLSX SRVWLJDR PDMþLQVNL UHG

QDMEOLåL SROLQDWRUX ������� J�� GRN MH QDMQLåL XURG LPDR

PDMþLQVNL UHG QDMXGDOMHQLML RG SROLQDWRUD ������ J��

5D]OLNH X XURGX VMHPHQD LVSROMHQH SR UHGRYLPD

PDMþLQVNH NRPSRQHQWH� NRG VYD WUL LVWUDåLYDQD KLEULGD�

SRND]DOH VX VH VWDWLVWLþNL YLVRNR RSUDYGDQH �3�������

.OMXþQH ULMHþL� NXNXUX] �=HD 0D\V /��� KLEULG�

RSUDãLYDQMH� OLQLMH� XGDOMHQRVW� NOLS� NRPSRQHQWH XURGD�

XURG� VMHPH
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3URL]YRGQMD NRPHUFLMDOQRJ VMHPHQD KLEULGD NXNXUX]D

VYDNDNR MH MHGQD RG QDMLVSODWLYLMK JUDQD SURL]YRGQMH�

5DGL SRVWL]DQMD ãWR YHüHJ XURGD VMHPHQD KLEULGD SR

MHGLQLFL SRYUãLQH� SRWUHEQR MH RGUHGLWL QDMSRYROMQLML

RGQRV UHGRYD PDMNH L RFD ]D VYDNL SRMHGLQL KLEULG�

1DMQRYLMD LVWUDåLYDQMD SRND]XMX GD SUL SURL]YRGQML VLQJOH

FURVVD� JGMH QDMþHãüH NROLþLQD SROHQD RþLQVNH OLQLMH QLMH

YHOLND� UHGRYL PDMþLQVNRJ URGLWHOMD ULMHWNR VX YLãH RG �

PHÿXUHGQD UD]PDND ����� P� GDOHNR RG UHGRYD RþLQVNRJ

URGLWHOMD� 3XFDULü ������� =DWR MH QDMþHãüL RGQRV UHGRYD

PDMþLQVNRJ L RþLQVNRJ URGLWHOMD ���� ���� ��� D UMHÿH ���

LOL ���� 8GDOMHQRVW PDMþLQVNRJ RG RþLQVNRJ URGLWHOMD

XYMHWXMH SULVXVWYR UD]OLþLWH NROLþLQH SROHQD SRWUHEQRJ ]D

RSORGQMX PDMþLQVNRJ URGLWHOMD�

3ULOLþQR YHOLND RVMHWOMLYRVW QD ãLUL RGQRV UHGRYD

VMHPHQVNRJ XVMHYD PRGLILFLUDQRJ VLQJOH FURVVD %F ���

SRND]DOD VH X LVWUDåLYDQMLPD NRMD VX SURYHOL 3XFDULü L VXU�

������� 3UL LVWRM SRYUãLQL NRMX MH ]DX]LPDOD PDMþLQVND

NRPSRQHQWD X VMHPHQVNRP XVMHYX ������� ãLUL RGQRV

UHGRYD ��� ]ERJ VODELMH RSORGQMH VUHGQMLK L XQXWDUQMLK

UHGRYD GDR MH ]QDWQR PDQML XURG VMHPHQD QHJR XåL RGQRV

UHGRYD ���� 8SUDYR L] RYLK UD]ORJD SRYHüDQMD XURGD

VMHPHQD SR MHGLQLFL SRYUãLQH� X SRVOMHGQMH YULMHPH

SRþLQMH VH NRULVWLWL W]Y� PRGLILFLUDQL QDþLQ VMHWYH�

VPDQMHQMHP RþLQVNH NRPSRQHQWH QD PHÿXUHGQL UD]PDN

RG �� FP L VMHWYRP PDMþLQVNH QD VWDQGDUGQL RG �� FP� LOL

GD VH UHGRYL RþLQVNH NRPSRQHQWH �XVLMDYDMX� X VUHGLQL

L]PHÿX UHGRYD PDMNH� L WR X VYDNL GUXJL LOL WUHüL PHÿXUHG�

3XFDULü ������� 3UHGQRVWL PRGLILFLUDQH VMHWYH SRND]DOD VX

LVWUDåLYDQMD NRMD MH SURYHR 3XFDULü ������ QD

VMHPHQVNRP XVMHYX VLQJOH FURVVD %F ������ 7URJRGLãQMD

LVWUDåLYDQMD SRND]XMX GD RGQRV UHGRYD ��� GDMH ]D �����

YHüL XURG VMHPHQD RG VWDQGDUGQRJ RGQRVD ���� NRML VH

SUHSRUXþLYDR ]D SURL]YRGQMX RYRJ KLEULGD� 3XFDULü

������� 6OLþQH UH]XOWDWH R SUHGQRVWL PRGLILFDUQRJ QDþLQD

VMHWYH GRELR MH &XUWLV ������� 6WRJD MH FLOM QDãLK

LVWUDåLYDQMD XVWDQRYLWL GD OL SRVWRML L NYDQWLWDWLYQR

RGUHGLWL NROLNL MH XWMHFDM XGDOMHQRVWL SROLQDWRUD RG

PDMþLQVNH NRPSRQHQWH QD XURG VMHPHQD KLEULGD� L WR NRG

WUL KLEULGD V UD]OLþLWRP GXåLQRP YHJHWDFLMH �)$2 JUXSH��

WH QD WHPHOMX GRELYHQLK UH]XOWDWD SUHGORåLWL QDMSRYROMQLML

RPMHU UHGRYD X VMHWYL ]D SRMHGLQL KLEULG� V FLOMHP

SRVWL]DQMD ãWR YHüHJ XURGD VMHPHQD SR MHGLQLFL SRYUãLQH�

0$7(5,-$/, , 0(72'(

,VWUDåLYDQMD VX SURYHGHQD WLMHNRP ����� JRGLQH X RNROLFL

2VLMHND QD WUL KLEULGD �VLQJOH FURVVD� NRMD VX NUHDFLMD

3ROMRSULYUHGQRJ LQVWLWXWD X 2VLMHNX�

� KLEULG 266. ���� )$2 JUXSH ���� SUL]QDW �����

JRGLQH� GREUH RWSRUQRVWL QD SROLMHJDQMH D X LVWRþQRM

+UYDWVNRM SRJRGDQ MH WDNRÿHU ]D SRVWUQX VMHWYX�

2SWLPDODQ VNORS MH ������ ELOMDND�KD� 1DVWDR MH

NULåDQMHP RþLQVNH OLQLMH 26 ���� �RVUHGQMH GREDU

SROLQDWRU JGMH VH YLVLQD ELOMDND NUHWDOD X UDVSRQX RG ����

��� FP� L PDMþLQVNH OLQLMH 26 ����� �YLVLQD ELOMDND

NUHWDOD VH X UDVSRQX RG ������� FP��

� KLEULG 266. ���� )$2 JUXSH ���� SUL]QDW �����

JRGLQH� GREUH RWSRUQRVWL QD SROLMHJDQMH D SUHSRUXþXMH VH

]D VMHWYX X VYLP X]JRMQLP SRGUXþMLPD JGMH VH VLMX KLEULGL

L] JUXSH ���� 2SWLPDODQ VNORS MH ������ ELOMDND�KD�

1DVWDR MH NULåDQMHP RþLQVNH OLQLMH 26 ����� �GREDU

SROLQDWRU V YLVLQRP ELOMDND RG ������� FP� L PDMþLQVNH

OLQLMH 26 ����� �V YLVLQRP ELOMDND X UDVSRQX RG �������

FP��

� KLEULG 266. ���� )$2 JUXSH ���� SUL]QDW �����

JRGLQH� NRML VH SUHSRUXþXMH X X]JRMQLP SRGUXþMLPD ]D

)$2 JUXSX ��� X] RSWLPDODQ VNORS RG ������ ELOMDND�KD�

'RELYHQ MH NULåDQMHP RþLQVNH OLQLMH 26 ���� �VODE

SROLQDWRU þLMD VH YLVLQD ELOMDND NUHWDOD X UDVSRQX RG ����

��� FP� L PDMþLQVNH OLQLMH 26 ����� �YLVLQD ELOMDND

NUHWDOD VH RG ������� FP��

,VWUDåLYDQMD VX REDYOMHQD QD WOX WLSD HXWULþQL NDPELVRO

�VPHÿH OHVLYLUDQR WOR� GREUH HIHNWLYQH SORGQRVWL�

3ULPMHQMHQD MH VWDQGDUGQD DJURWHKQLND ]D SURL]YRGQMX

VMHPHQVNRJ NXNXUX]D QD SRGUXþMX LVWRþQH +UYDWVNH ����

NJ�KD 1�3�.��������� X MHVHQVNRM RVQRYQRM REUDGL� ���

NJ�KD 1�3�.��������� SUHGVMHWYHQR L X SULKUDQL ���

NJ�KD ����WQRJ .$1�D�� 6WDQGDUGQD �LGHQWLþQD�

JQRMLGED REDYOMHQD MH ]D VYD WUL KLEULGD� NDR L QMHJD

XVMHYD�

6MHWYD NRG SURL]YRGQMH VMHPHQD VYD WUL KLEULGD REDYOMHQD

MH QD PHÿXUHGQL UD]PDN �� FP� X RPMHUX UHGRYD

PDMND�RWDF ���� 3UDYDF SUXåDQMD UHGRYD ELR MH

VMHYHUR]DSDG � MXJRLVWRN� .RG KLEULGD 266. ��� VMHWYD

PDMþLQVNH NRPSRQHQWH REDYOMHQD MH ��� WUDYQMD� GRN MH

VMHWYD RþLQVNH OLQLMH REDYOMHQD ��� VYLEQMD X SUYRP�

RGQRVQR ��� VYLEQMD X GUXJRP URNX VMHWYH� .RG KLEULGD

266. ��� VMHWYD PDMþLQVNH OLQLMH REDYOMHQD MH ���

WUDYQMD GRN MH VMHWYD RþLQVNH OLQLMH REDYOMHQD ��� VYLEQMD

X MHGQRP URNX VMHWYH� .RG KLEULGD 266. ��� VMHWYD

RþLQVNH NRPSRQHQWH REDYOMHQD MH ��� WUDYQMD X SUYRP� L

��� WUDYQMD X GUXJRP URNX� ]DMHGQR VD PDMþLQVNRP

OLQLMRP� 3RþHWDN SROLQDFLMH MDYLR VH UD]OLþLWRJ GDWXPD

RYLVQR R KLEULGX SD MH WDNR SROLQDFLMD NRG KLEULGD 266.

��� SRþHOD ��� OLSQMD� NRG KLEULGD 266. ��� ��� VUSQMD L

NRG KLEULGD 266. ��� ��� VUSQMD�

1D SUYRP� GUXJRP L WUHüHP PDMþLQVNRP UHGX RG RFD

XEUDQR MH SR �� NOLSRYD X � SRQDYOMDQMD �V UD]PDNRP

L]PHÿX SRQDYOMDQMD RG ��� P�� 7DNR MH DQDOL]LUDQR ��

NOLSRYD ]D VYDNL UHG SRMHGLQRJ KLEULGD WM� ]D VYDNL KLEULG

SR ��� NOLSRYD �XNXSQR ��� NOLSRYD�� 1D XEUDQLP

NOLSRYLPD REDYOMHQH VX DQDOL]H EURMD ]UQD X UHGX L XURGD

VMHPHQD SR NOLSX� 1DNRQ WRJD� QD WHPHOMX RSWLPDOQRJ

VNORSD ]D VYDNL KLEULG� L]UDþXQDW MH XURG VMHPHQD�KD QD

WHPHOMX RPMHUD UHGRYD ��� D ]DWLP QD WHPHOMX RPMHUD

UHGRYD ���� 'RELYHQL UH]XOWDWL REUDÿHQL VX VWDWLVWLþNL

DQDOL]RP YDULMDQFH L WHVWLUDQL /6'�WHVWRP�
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���� %URM VMHPHQNL X UHGX L XURG VMHPHQD SR NOLSX

5H]XOWDWL LVWUDåLYDQMD R XWMHFDMX XGDOMHQRVWL SROLQDWRUD RG

PDMþLQVNH NRPSRQHQWH QD EURM VMHPHQNL X UHGX SULND]DQL

VX X WDEOLFL �� ,] QDYHGHQH WDEOLFH YLGL VH GD MH QDMYHüL

EURM VMHPHQNL X UHGX XVWDQRYOMHQ NRG SUYRJ UHGD

PDMþLQVNRJ URGLWHOMD �UHGD NRML MH ELR QDMEOLåL SROLQDWRUX��

2YDNRYL UH]XOWDWL SRMDYLOL VX VH NRG VYD WUL LVSLWLYDQD

KLEULGD WDNR GD VH EURM VMHPHQNL X UHGX� NRG SUYRJ

PDMþLQVNRJ UHGD� NUHWDR RG ����� �NRG KLEULGD 266.

���� GR ����� VMHPHQNL X UHGX �NRG KLEULGD 266. �����

'UXJL PDMþLQVNL UHG RG RFD LPDR MH PDQML EURM VMHPHQNL

SR UHGX X RGQRVX QD SUYL PDMþLQVNL UHG� NRG VYD WUL

KLEULGD� D SURVMHþQH YULMHGQRVWL NUHWDOH VX VH RG �����

�NRG KLEULGD 266. ���� GR ����� VMHPHQNL X UHGX �NRG

KLEULGD 266. �����

1DMPDQML EURM VMHPHQNL X UHGX LPDR PDMþLQVNL UHG

QDMYLãH XGDOMHQ RG RþLQVNH NRPSRQHQWH �RG ����

VMHPHQNH NRG KLEULGD 266. ��� SD GR ����� VMHPHQNH X

UHGX NRG KLEULGD 266. ����� 1D WHPHOMX VWDWLVWLþNH

REUDGH GRELYHQLK YULMHGQRVWL �WDEOLFD ��� LVSROMHQH UD]OLNH

X EURMX VMHPHQNL X UHGX NRG VYD WUL KLEULGD SRND]DOH VX VH

VWDWLVWLþNL YLVRNR RSUDYGDQH �3�������

5H]XOWDWL LVWUDåLYDQMD R XWMHFDMX XGDOMHQRVWL SROLQDWRUD RG

PDMþLQVNH NRPSRQHQWH QD XURG VMHPHQD SR NOLSX

SULND]DQL VX X WDEOLFL �� ,] QDYHGHQH WDEOLFH YLGL VH GD MH

QDMYHüL XURG VMHPHQD SR NOLSX XVWDQRYOMHQ NRG SUYRJ

UHGD PDMþLQVNRJ URGLWHOMD �UHGD QDMEOLåHJ RþLQVNRP

URGLWHOMX�� 2YDNRYL UH]XOWDWL SRMDYLOL VX VH NRG VYD WUL

LVSLWLYDQD KLEULGD WDNR GD VH XURG VMHPHQD SR NOLSX X

SUYRP PDMþLQVNRP UHGX NUHWDR RG ������ J �NRG KLEULGD

266. ���� GR ������ J �NRG KLEULGD 266. �����

'UXJL PDMþLQVNL UHG RG RFD LPDR MH QHãWR PDQML XURG

VMHPHQD SR NOLSX X RGQRVX QD SUYL PDMþLQVNL UHG� NRG VYD

WUL KLEULGD �SURVMHþQL XURG NUHWDR VH RG ����� J NRG

KLEULGD 266. ��� SD GR ����� J NRG KLEULGD 266. �����

1DMPDQML XURG VMHPHQD SR NOLSX LPDR MH PDMþLQVNL UHG

QDMYLãH XGDOMHQ RG SROLQDWRUD �XURG VMHPHQD YDULUDR MH RG

����� J NRG KLEULGD 266. ��� SD GR ����� J NRG KLEULGD

266. ����� 1D WHPHOMX VWDWLVWLþNH REUDGH GRELYHQLK

YULMHGQRVWL �WDEOLFD ��� LVSROMHQH UD]OLNH X XURGX VMHPHQD

SR NOLSX NRG VYD WUL KLEULGD SRND]DOH VX VH VWDWLVWLþNL

YLVRNR RSUDYGDQH �3�������

8URG VMHPHQD NXNXUX]D MH NRPSOHNVQR NYDQWLWDWLYQR

VYRMVWYR XYMHWRYDQR YHOLNLP EURMHP JHQD� 2VLP JHQHWVNH

RVQRYH QD XURG� ]QDWDQ XWMHFDM LPD L RNROLã �WHPSHUDWXUD�

YODåQRVW� YHJHWDFLMVNL SURVWRU LOL PLQHUDOQD LVKUDQD� ãWR

SRWYUÿXMX LVWUDåLYDQMD YLãH DXWRUD NDR QSU� 6WRRNVEXU\ HW

DO� ������� 2JLZDUD HW DO� ������� %URJOLD HW DO� �������

3LQWHU HW DO� ������� /HPFRII HW DO� ������� 6LQJOHWDU\ HW

DO� ������� 5R\ HW DO� ������� 2JLZDUD HW DO� �������

&KHLNK HW DO� ������� %HU]\ HW DO� ������� $]DQ]D HW DO�

������� 3DODJ\L HW DO� ������ L 9DVLODV HW DO� �������

6YMHVQL XþLQND RNROLãD WLMHNRP FYDWQMH� SROLQDFLMH L

RSORGQMH DXWRUL UDGD VX DQDOL]LUDOL WHPSHUDWXUX� RERULQH L

EU]LQX YMHWUD �WDEOLFD �� WLMHNRP SUYH� GUXJH L WUHüH

GHNDGH VUSQMD� 7DGD VH L RGLJUDYDOD RSORGQMD RGQRVQR

]DPHWDQMH VMHPHQNL QD NOLSX L IRUPLUDQMH EXGXüHJ XURGD

]UQD� 3UHPD SRGDFLPD SULND]DQLP X WDEOLFL �� VYH

QDYHGHQH YULMHGQRVWL QLVX QHJDWLYQR XWMHFDOH QD RSORGQMX

EH] RE]LUD QD XGDOMHQRVW UHGD PDMþLQVNH NRPSRQHQWH RG

RFD NDR SROLQDWRUD� 2E]LURP GD MH YMHWDU YUOR YDåDQ

þLPEHQLN X ãLUHQMX SROHQD L NDR WDNDY XWMHþH QD RSORGQMX�

X QDãHP VOXþDMX� EU]LQD YMHWUD RG ��� P�V� D NRML VH VPDWUD

VODELMLP YMHWURP� SULGRQLMHOD MH ãLUHQMX SROHQD L QD YHüX

XGDOMHQRVW RG SUYRJ UHGD� 6WRJD VX DXWRUL PLãOMHQMD GD MH

XGDOMHQRVW PDMþLQVNH NRPSRQHQWH RG SROLQDWRUD MHGDQ RG

]QDþDMQLK þLPEHQLND X RSORGQML L ]DPHWDQMX VMHPHQNH

NXNXUX]D�

3RUHG QDYHGHQRJ L JHQHWVNH RVQRYH OLQLMH PRJX LPDWL

QHJDWLYDQ XWMHFDM QD RSORGQMX� QDURþLWR X GYD VOXþDMD�

NDGD VX ELOMNH PDMþLQVNH OLQLMH YLãH RG ELOMDND RþLQVNH

OLQLMH L NDG RþLQVNH OLQLMH VODELMH LOL VODER SROLQLUDMX� 8

SUYRP VOXþDMX� NRG VYD WUL LVSLWLYDQD KLEULGD ELOMNH

PDMþLQVNH NRPSRQHQWH VX QLåH RG ELOMDND RþLQVNH

NRPSRQHQWH L NDR WDNRYH QH SUHGVWDYOMDMX SUREOHP

SULOLNRP RSORGQMH� 8 GUXJRP VOXþDMX SRVWRMH UD]OLNH X

MDþLQL SROLQDFLMH RþLQVNLK NRPSRQHQDWD LVSLWLYDQLK

KLEULGD� 7DNR NRG KLEULGD 266. ��� OLQLMD RþLQVND

NRPSRQHQWD MH VUHGQMH GREDU SROLQDWRU� NRG KLEULGD

266. ��� MH VODE SROLQDWRU D NRG KLEULGD 266. ��� MH

GREDU SROLQDWRU� 1R� SUHPD PLãOMHQMX DXWRUD WDM þLPEHQLN

QLMH LPDR ]QDþDMQLMHJ XWMHFDMD QD IRUPLUDQMH EURMD UHGRYD

L EURMD VMHPHQNL QD NOLSX D GDOMQMD LVWUDåLYDQMD GDWL üH

XYLG X SRYH]DQRVW QDYHGHQLK þLPEHQLND V XURGRP

VMHPHQD�

7DEOLFD �� 3URVMHþQH WHPSHUDWXUH� RERULQH L EU]LQD YMHWUD

SR GHNDGDPD VUSQMD WLMHNRP SROLQDFLMH

$YHUDJH WHPSHUDWXUH� UDLQIDOOV DQG ZLQG VSHHG LQ MXO\

GHFDGHV GXULQJ SROOLQDWLRQ

7HPSHUDWXUD

7HPSHUDWXUH

�R&�

2ERULQH

5DLQIDOOV

�PP�

%U]LQD YMHWUD

:LQG VSHHG

�P�V�

, GHNDGD VUSQMD

�, MXO\ GHFDGH�

,, GHNDGD VUSQMD

�,, MXO\ GHFDGH�

,,, GHNODGD VUSQMD

�,,, MXO\ GHFDGH�

����

����

����

����

����

����

���

���

���
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7DEOLFD �� 8WMHFDM XGDOMHQRVWL PDMþLQVNH NRPSRQHQWH RG

SROLQDWRUD QD EURM VMHPHQNL X UHGX�

,QIOXHQFH RI GLVWDQFH EHWZHHQ PRWKHU DQG IDWKHU

FRPSRQHQW RQ VHHG QXPEHU SHU URZ�

%URM ]UQD X UHGX �

.HUQHO QXPEHU SHU URZ

8GDOMHQRVW PDMNH RG RFD

0RWKHU DQG IDWKHU GLVWDQFH

�� UHG

�VW URZ

�� UHG

�QG URZ

�� UHG

�UG URZ

266. ��� �����

������

�����

��������

����

��������

)  ��������
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266. ��� �����
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7DEOLFD �� 8WMHFDM XGDOMHQRVWL PDMþLQVNH NRPSRQHQWH RG

SROLQDWRUD QD XURG VMHPHQD SR NOLSX

,QIOXHQFH RI GLVWDQFH EHWZHHQ PRWKHU DQG IDWKHU

FRPSRQHQW RQ VHHG \LHOG SHU HDU

8URG VMHPHQD SR NOLSX

6HHG \LHOG SHU HDU �J�

8GDOMHQRVW PDMNH RG RFD

0RWKHU DQG IDWKHU GLVWDQFH

�� UHG

�VW URZ

�� UHG

�QG URZ

�� UHG

�UG URZ
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���� 8URG VMHPHQD SR MHGLQLFL SRYUãLQH

8URG VMHPHQD SUHUDþXQDW QD MHGLQLFX SRYUãLQH SRND]DR MH

VOLþQH ]DNRQLWRVWL �WDEOLFD � L JUDILNRQ ��� 1DMYHüL XURG

SRVWLJDR EL VH QD SUYRP PDMþLQVNRP UHGX RG RFD D

QDMPDQML QD WUHüHP PDMþLQVNRP UHGX� 0HÿXWLP� VMHWYRP

PDMþLQVNRJ L RþLQVNRJ URGLWHOMD X RPMHUX ��� SRVWLJDR EL

VH YHüL XURG VMHPHQD SR MHGLQLFL SRYUãLQH X RGQRVX QD

VMHWYX RPMHUD ���� EH] RE]LUD ãWR EL VH VMHWYRP ���

SRVWLJDR YHüL EURM PDMþLQVNLK ELOMDND SR MHGLQLFL

SRYUãLQH�

7DEOLFD �� 8WMHFDM XGDOMHQRVWL PDMþLQVNH NRPSRQHQWH RG

SROLQDWRUD QD XURG VMHPHQD SR KHNWUX

,QIOXHQFH RI GLVWDQFH EHWZHHQ PRWKHU DQG IDWKHU

FRPSRQHQW RQ VHHG \LHOG SHU KHFWDUH

8URG SUL RPMHUX UHGRYD ���

�NJ�KD�

8URG SUL RPMHUX UHGRYD ��� �NJ�KD�

<LHOG LQ URZ UHODWLRQ ��� �NJ�KD� <LHOG LQ URZ UHODWLRQ ��� �NJ�KD�
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+,%5,' 266. ��� � 6NORS ����� ELOMDND�KD � ������ SODQWV�KD�

*UDILNRQ �� 8WMHFDM XGDOMHQRVWL URGLWHOMVNLK NRPSRQHQWL

QD XURG VMHPHQD WULMX KLEULGD NXNXUX]D�

2YDNRYH UH]XOWDWH SRWYUÿXMX LVWUDåLYDQMD NRMD VX SURYHOL

3XFDULü L VXU� ������ JGMH QDYRGH GD MH SUL LVWRM SRYUãLQL

NRMX MH ]DX]LPDOD PDMþLQVND NRPSRQHQWD X VMHPHQVNRP

XVMHYX ������� ãLUL RGQRV UHGRYD ��� ]ERJ VODELMH

RSORGQMH VUHGQMLK L XQXWDUQMLK UHGRYD GDR ]QDWQR PDQML

XURG VMHPHQD QHJR XåL RGQRV UHGRYD ���� 6WRJD EL ELOR

SRåHOMQR GD MH OLQLMD SROLQDWRU ãWR EOLåD PDMþLQVNRM OLQLML

WM� WUHEDOR EL RPMHU UHGRYD SRPMHULWL X NRULVW SROLQDWRUD�

3XFDULü �������
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,VWUDåLYDQMD R XWMHFDMX XGDOMHQRVWL SROLQDWRUD RG
PDMþLQVNH OLQLMH QD XURG VMHPHQD WUL VLQJOH�FURVV KLEULGD
SRND]DOD VX VOLMHGHüH�

�EURM VMHPHQNL X UHGX VPDQMLYDR VH NDNR VH SRYHüDYDOD
XGDOMHQRVW PDMþLQVNH OLQLMH RG SROLQDWRUD� NRG VYD WUL
LVSLWLYDQD KLEULGD� D LVSROMHQH UD]OLNH NUHWDOH VX VH RG
���� �WUHüL PDMþLQVNL UHG KLEULGD 266. ���� GR �����
�SUYL PDMþLQVNL UHG KLEULGD 266. ����� ,VSROMHQH UD]OLNH
VWDWLVWLþNL VX YLVRNR RSUDYGDQH �3�������

�XURG VMHPHQD SR NOLSX ELR MH XYMHWRYDQ XGDOMHQRãüX
SROLQDWRUD RG PDMþLQVNH NRPSRQHQWH WDNR GD MH QDMPDQML
XURG GRELYHQ QD NOLSRYLPD WUHüHJ PDMþLQVNRJ UHGD
������ J�NOLSX NRG KLEULGD 266. ���� D QDMYHüL QD
NOLSRYLPD SUYRJ PDMþLQVNRJ UHGD GR RFD ������� J�NOLSX
NRG KLEULGD 266. ����� 5D]OLNH X XURGX VMHPHQD
LVSROMHQH SR UD]OLþLWR XGDOMHQLP PDMþLQVNLP UHGRYLPD
VWDWLVWLþNL VX YLVRNR RSUDYGDQH�

1D WHPHOMX UH]XOWDWD LVWUDåLYDQMD L REDYOMHQLK NDONXODFLMD
R XURGX VMHPHQD SR MHGLQLFL SRYUãLQH PRåH VH ]DNOMXþLWL
]D VYD WUL LVSLWLYDQD KLEULGD GD üH� SULOLNRP VMHWYH� RPMHU
UHGRYD ��� GDWL YHüH XURGH VMHPHQD SR MHGLQLFL SRYUãLQH X
RGQRVX QD RPMHU UHGRYD ���� %XGXüL GD QDP MH FLOM
SURL]YHVWL ãWR YHüX NROLþLQX NYDOLWHWQRJ KLEULGQRJ
VMHPHQD SR MHGLQLFL SRYUãLQH� SRWUHEQR MH REDYLWL GDOMQMD
LVWUDåLYDQMD V FLOMHP GD VH XVWDQRYL ]D VYDNL SRMHGLQL
KLEULG QDMSRYROMQLML RGQRV UHGRYD PDMNH L RFD�

=$+9$/$

=DKYDOMXMHPR VH GU� VF� ,YDQX %UNLüX V 2GMHOD ]D
RSOHPHQMLYDQMH L JHQHWLNX NXNXUX]D 3ROMRSULYUHGQRJ
LQVWLWXWD X 2VLMHNX QD SUXåHQRM SRPRüL L VXUDGQML X RYLP
LVWUDåLYDQMLPD�

/,7(5$785$

$]DQ]D� )�� %DU]XU� $� DQG -XYLN� -�$� ������� 9DULDWLRQ
LQ VZHHW FRUQ NHUQHO FKDUDFWHULVWLFV VVRRFLDWHG ZLWK VWDQG
HVWDEOLVKPHQW DQG HDWLQJ TXDOLW\� (XSK\WLFD� �����������

%HU]\� 7� DQG )HKHU� &� ������� (IIHFW RI GDPDJH GXH WR
VLPXODWHG KDLO LQMXU\ LQ GLIIHUHQW SKHQRSKDVHV RQ WKH
JURZWK DQG GHYHORSPHQW RI PDL]H� 1RYHQ\WHUPHOHV�
����������������

%URJOLD� 0� DQG %UXQRUL� $� ������� 6\QHUJLVWLF HIIHFW RI
ORZ WHPSHUDWXUH DQG KLJI VXFURVH RQFHWUDWLRQ RQ PDL]H
SROOHQ YLDELOLW\ LQ DTXHRXV PHGLXP� &URS 6FLHQFH�
��������������

&KHLNK� 1� DQG -RQHV� 5�-� ������� +HDW VWUHVV HIIHFWV RQ
VLQN DFWLYLW\ RI GHYHORSLQJ PDL]H NHUQHOV JURZQ LQ YLWUR�
3K\VLRORJLD 3ODQWDUXP� ������������

&XUWLV� '�/� ������� 6RPH DVSHFWV RI =HD 0D\V /� �FRUQ�
VHHG SURGXFWLRQ LQ 86$� 6HHG 3URGXFWLRQ� 3URF� RI ��WK

(DVWHU 6FKRRO LQ $JULFXOWXUDO 6FLHQFH� 8QLYHUVLW\ RI
1RWWLQJKDP� %XWWHUZRUWKV� /RQGRQ�

/HPFRII� -�+� DQG /RRPLV� 5�6� ������� 1LWURJHQ DQG
GHQVLW\ LQIOXHQFHV RQ VLON HPHUJHQFH� HQGRVSHUP
GHYHORSPHQW� DQG JUDLQ \LHOG LQ PDL]H �=HD PD\V /���
)LHOG &URSV 5HVHDUFK� ��������� ���

2JLZDUD� ,�� 6KLPXUD� ,� DQG ,VKLKDUD .� ������� )DFWRUV
FRQWUROOLQJ FDU\RSVLV GHYHORSPHQW DW WKH HDU WLS RI VZHHW
FRUQ� -RXUQDO RI WKH -DSDQHVH &RFLHW\ IRU +RUWLFXOWXUDO
6FLHQFH� ��������������

2JLZDUD� ,�� 6KLPXUD� ,� DQG ,VKLKDUD .� ������� (IIHFWV
RI KDQG SROOLQDWLRQ RQ JUDLQ ILOOLQJ DQG SDUWLWLRQLQJ RI GU\
PDWWHU LQ WKH VZHHW FRUQ HDU� -RXUQDO RI WKH -DSDQHVH
&RFLHW\ IRU +RUWLFXOWXUDO 6FLHQFH� ��������������

3DODJ\L� $� DQG 1HPHWK� -� ������� 0DL]H K\EULG VHHG
SURGXFWLRQ E\ WKH PXWXDO UDQGRP PDLWLQJ RI WKH SDUHQWDO
FRPSRQHQWV� &HUHDO 5HVHDUFK &RPPXQLFDWLRQV�
��������������

3LQWHU� /�� %XUXFV� =� DQG 3DOGL� (� ������� :KDW PD\ EH
WKH EDVLF UHDVRQ�V� IRU JHQRW\SH�GHSHQGHQW UHVSRQVHV WR
SODQW GHQVLW\� 1RYHQ\WHUPHOHV� ��������������

3XFDULü� $� ������� 8WMHFDM UDVSRUHGD L RGQRVD
PDMþLQVNLK L RþLQVNLK UHGRYD QD SULQRV X VMHPHQVNRM
SURL]YRGQML NXNXUX]D� 6LPSR]LM �6MHPH L VMHPHQVND
SURL]YRGQMD NXNXUX]D�� �������� 2VLMHN�

3XFDULü� $�� ûLURYLü� 0�� ?XUNLü� ,� DQG 9LGRMNRYLü� 0
������� 0DL]H VHHG SURGXFWLRQ DQG SURFHVVLQJ LQ
<XJRVODYLD� 3URF� RI :RUNVKRS RQ 0DL]H EUHHGLQJ DQG
0DL]H 3URGXFWLRQ� �������� %HOJUDGH� 0DL]H 5HVHDUFK
,QVWLWXWH�

3XFDULü� $� ������� 3URL]YRGQMD VMHPHQD KLEULGD
NXNXUX]D� *UDILþND ãNROD =DJUHE� VWU� ���

5R\� 6�.�� 5DKDPDQ� 6�0�/� DQG 6DODKXGGLQ� $�%�0�
������� 3ROOLQDWLRQ FRQWURO LQ UHODWLRQ WR VHHG \LHOG DQG
HIIHFW RI WHPSHUDWXUH RQ SROOHQ YLDELOLW\ RI PDL]H �=HD
PD\V�� ,QGLDQ -RXUQDO RI $JULFXOWXUDO 6FLHQFH�
���������������

6LQJOHWDU\� *�:�� %DQLVDGU� 5� DQG .HHOLQJ� 3�/� �������
+HDW VWUHVV GXULQJ JUDLQ ILOOLQJ LQ PDL]H � HIIHFWV RQ
FDUERK\GUDWH VWRUDJH DQG PHWDEROLVP� $XVWUDOLDQ -RXUQDO
RI 3ODQW 3K\VLROLJ\� ���������� ����

6WRRNVEXU\� '�(� DQG 0LFKDHOV� 3�-� ������� &OLPDWH
FKDQJH DQG ODUJH�DUHD FRUQ \LHOG LQ WKH VRXWKHDVWHUQ
8QLWHG 6WDWHV� $JURQRP\ -RXUQDO� ��������������

9DVLODV� %�/� DQG 7D\ORU� 5�:� ������� &RUQ SROOLQDWLRQ
DQG GURXJKW VWUHVV� $JURQRP\ )DFWV� $)� �������� ����
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&RUQK\EULGV VHHG \LHOG LQ FRUUHODWLRQ ZLWK GLVWDQFH

EHWZHHQ IDWKHU DQG PRWKHU FRPSRQHQWV

([SHULPHQW ZRUN WKDW KDYH EHHQ FRQGXFWHG GXULQJ ����

DW VHOHFWLRQ ILHOG RI $JULFXOWXUDO LQVWLWXWH IURP 2VLMHN

VKRZV FRQQHFWLRQ EHWZHHQ \LHOG FRPSRQHQWV DQG VHHG

\LHOG RI FRUQ ZLWK GLVWDQFH EHWZHHQ PRWKHU DQG IDWKHU

OLQHV GXULQJ SROOLQDWLRQ� 7KH LQYHVWLJDWLRQV ZHUH

FRQGXFWHG RQ WKUHH GLIIHUHQW K\EULGV LQ ILUVW� VHFRQG DQG

WKLUG URZV RI PRWKHU FRPSRQHQW GLVWDQWO\ IURP IDWKHU

FRPSRQHQW� 6HHG QXPEHUV SHU URZ RI FRUQFRE ZHUH WKH

JUHDWHVW E\ WKH ILUVW URZ RI PRWKHU FRPSRQHQW �������

DQG WKH VPDOOHVW RQH E\ WKH WKLUG URZ RI PRWKHU

FRPSRQHQW VHHGV ������� 7KH GLIIHUHQFHV LQ WKH QXPEHUV

RI URZV SHU FRUQFRE DQG QXPEHU LQ VHHGV SHU URZV RI

FRUQFRUE� IRXQG EHWZHHQ GLIIHUHQW GLVWDQWO\ URZV RI

PRWKHU FRPSRQHQW IURP IDWKHU FRPSRQHQW� ZHUH

VWDWLVWLFDOO\ YHU\ VLJQLILFDQW �3������ IRU WZR K\EULGV� DQG

VWDWLVWLFDOO\ VLJQLILFDQW �3������ IRU RQH K\EULG�

6LPLODU UHVXOWV ZHUH DFKLHYHG E\ WKH VHHG \LHOG SHU

FRUQFRE RI PRWKHU FRPSRQHQW� 6HHG \LHOG SHU FRUQFRE

ZDV WKH JUHDWHVW E\ WKH ILUVW URZ RI PRWKHU FRPSRQHQW

������� J� DQG WKH VPDOOHVW RQH E\ WKH WKLUG URZV RI

PRWKHU FRPSRQHQW FRUQFRE ������ J�� 7KH GLIIHUHQFHV LQ

WKH VHHG \LHOG SHU FRUQFRE� IRXQG EHWZHHQ GLIIHUHQW

GLVWDQWO\ URZV RI PRWKHU FRPSRQHQW IURP IDWKHU

FRPSRQHQW� LQ DOO WKUHH K\EULGV ZHUH VWDWLVWLFDOO\ YHU\

VLJQLILFDQW �3�������

.H\ ZRUGV� FRUQ �=HD PD\V /��� K\EULG� SROOLQDWLRQ�

PRWKHU OLQH� IDWKHU OLQH� GLVWDQFH� FRUQFRE� \LHOG

FRPSRQHQWV� VHHG \LHOG�


