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JUDILUDQMH�MH�SRWHNDOR�UDßXQDOQLÈNR��NDUWH�VR�]QDNRYQH�
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DUWLFROR�VWXGLD�OD�FRQVHUYD]LRQH�GHO�GXDOH�QHL�GLDOHWWL�VORYHQL�D�FRQWDWWR��SL|�SUHFLVDPHQWH�QHL�JUXSSL�GLDOHWWDOL
OLWRUDQHL��FDULQ]LDQL�H�SDQQRQLFL��/H�IRUPH�GHO�GXDOH�QHL�YHUEL�H�QHL�SURQRPL�VRQR�UDSSUHVHQWDWH�VRWWR�IRUPD�GL�DWODQWL
OLQJXLVWLFL�� HODERUDWL� VXOOD� EDVH� GHO� PDWHULDOH� IRUQLWR� GDOO
$WODQWH� OLQJXLVWLFR� VORYHQR� �6/$� �� 6ORYHQVNL� OLQJYLVWLßQL
DWODV���GHOOD�OHWWHUDWXUD�PRGHUQD�VXL�GLDOHWWL�H�GDL�SL|�UHFHQWL�GDWL�UDFFROWL�VXO�FDPSR��/H�PDSSH�GLDOHWWDOL�VRQR�VWDWH
HODERUDWH�DO�FRPSXWHU�

3DUROH�FKLDYH��JUDILD�OLQJXLVWLFD��GLDOHWWRORJLD�VORYHQD��PRUIRORJLD�GLDOHWWDOH��GXDOH
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9� RNYLUX� LQGRHYURSHLVWLNH� MH� GYRMLQD� DUKDL]HP�
2KUDQMHQD�MH�OH�ÊH�Y�QHNDWHULK�VORYDQVNLK�MH]LNLK��SROHJ
VORYHQÊáLQH� ÊH� Y� JRUQML� LQ� GROQML� OXÌLÊNL� VUEÊáLQL� WHU
NDÊXEÊáLQL�� Y� RVWDOLK� LQGRHYURSVNLK� MH]LNLK� MH� GYRMLQR
QDGRPHVWLOD� PQRÌLQD�� àHSUDY� GDQHV� GYRMLQD� YHOMD� Y
LQGRHYURSVNHP� VPLVOX� ]D� QHNH�YUVWH� UHOLNW� �YHáLQD� MH]L�
NRY�SR]QD� OH� RSR]LFLMR� HGQLQD� ��PQRÌLQD��� MH� SR� VYHWX
SUHFHM�UD]ÊLUMHQD��XSRUDEOMD�MR�����MH]LNRY�� �8QLYHUVLWHLW
8WUHFKW������������3R]QDMR�MR�QD�SULPHU�VHPLWVNL�MH]LNL�
]ODVWL� VRGREQD� VWDQGDUGQD� DUDEÊáLQD�� MH]LNL� DYVWUDOVNLK
GRPRURGFHY��RG����UD]LVNDQLK�MH]LNRY�VR�VDPR�ÊWLUMH��NL
GYRMLQH�QH�SR]QDMR��LGU���8&�'DYLV�����������

.DWHJRULMD�GYRMLQH� VH� MH�GHGRYDOD� L]� LQGRHYURSÊáLQH
Y�SUDVORYDQÊáLQR�LQ�QDSUHM�Y�VORYHQÊáLQR��9�VORYHQVNHP
NQMLÌQHP� MH]LNX� MH�GYRMLQD� VORYQLáQD� ODVWQRVW�YVHK� SUH�
JLEQLK� EHVHG�� Y� QHNDWHULK� QDUHáMLK� SD� MH� UDED� GYRMLQH
ODKNR� RPHMHQD� �QSU�� QD� RVHEQH� ]DLPNH��� 5XV� ËRORERY
]DJRYDUMD� VWDOLÊáH� �ËRORERY�� ������ ������ GD� GYRMLQD� QH
L]JLQH��GRNOHU� YVDM� YáDVLK� QDVWRSDMR�Y� GYRMLQVNHP�NRQ�
WHNVWX�]D]QDPRYDQH�GYRMLQVNH�REOLNH��UD]OLáQH�RG�QH]D�
]QDPRYDQLK�PQRÌLQVNLK�

àHSUDY�VH�GYRMLQD�YHGQR�L]SRVWDYOMD�NRW�VSHFLILáQD�LQ
WLSLáQD� VORYHQVND� SRVHEQRVW�� NL� QDV� ORáL� RG� VRVHGQMLK
MH]LNRY��FHOR�QDMEROM�VRURGQL�MXÌQRVORYDQVNL�MH]LNL�VR�MR
L]JXELOL���VH� MH�GYRMLQL�Y�QDUHáMLK�SUL�QDV�SRVYHáDOR�EROM
PDOR� SR]RUQRVWL�� 3UYR� LQ� KNUDWL� QDMREVHÌQHMÊH� GHOR� R
GYRMLQL�Y�VORYHQÊáLQL� MH�GHOR�)UDQFR]D�/XFLHQD�7HVQLqUD
�� $WODV� OLQJXLVWLTXH� SRXU� VHUYLU� i� O¢nWXGH� GX� GXHO� HQ
VORYoQH� �/LQJYLVWLáQL� DWODV� GYRMLQH� Y� VORYHQÊáLQL�� L]� OHWD
������ NL� MH� FHOR� SUYL� VORYDQVNL� OLQJYLVWLáQL� DWODV��� 7XGL
VDPD� VHP� GYRMLQVNH� REOLNH� JODJRORY� LQ� ]DLPNRY� SUHG�
VWDYLOD� Y� REOLNL� MH]LNRYQLK� NDUW�� NL� SULND]XMHMR� RKUDQMH�
QRVW� WH� NDWHJRULMH� Y� VORYHQVNLK� QDUHáMLK� Y� VWLNX�� 3UL
SLVDQMX�LQ�L]GHODYL�NDUW�PL�MH�NRW�RVQRYD�VOXÌLOR�QDUHáQR
JUDGLYR��]EUDQR�]D�6ORYHQVNL� OLQJYLVWLßQL�DWODV� �6/$����NL
VH�QDKDMD� Y� REOLNL� OLVWNRYQH� LQ�DOL� ]YH]NRYQH� NDUWRWHNH�
SRGDWNH� SD� VHP� GRELOD� ÊH� Y� SRVDPH]QLK� GR� VHGDM� RE�
MDYOMHQLK�QDUHáMHVORYQLK�PRQRJUDILMDK� V�SRJODYML�R�REOL�
NRVORYMX� WHU� ]� ODVWQLP� SUHYHUMDQMHP� LQ� GRSROQMHYDQMHP
QD� WHUHQX�� VDM� VR� VNODQMDWYHQL� DOL� VSUHJDWYHQL� Y]RUFL
SUHJLEQLK�YUVW�Y�JUDGLYX�6/$�YHOLNRNUDW�SRPDQMNOMLYL�

1D� REOLNRVORYQLK� NDUWDK� MH� SULND]DQD� UD]ÊLUMHQRVW
GYRMLQH� Y� VORYHQVNLK� QDUHáMLK� Y� VWLNX�� Y� NRURÊNL�� SUL�

PRUVNL� LQ� SDQRQVNL� QDUHáQL� VNXSLQL�� VHYHUQR�� LQ� MXÌQR�
EHORNUDQMVNHP� WHU� NRVWHOVNHP�QDUHáMX��2GORáLOD� VHP� VH
]D� ]QDNRYQH� NDUWH� �NL� Y� SULPHUMDYL� ]� QDSLVQLPL� QXGLMR
YHáMR� QDWDQáQRVW�� PRÌQRVW� SULND]D� REOLNRVORYQLK� GYRM�
QLF� LQ� VSRUDGLáQLK�SRMDYRY���NDU�SRPHQL��GD� VR� UD]OLáQL
PRUIHPL�R]QDáHQL�]�UD]OLáQLPL�REOLNDPL�]QDNRY�]�PRÌ�
QRVWMR�UD]OLáQLK�]DSROQLWHY��3UL�WRáNDK��NL�ÊH�YHGQR�QLVR
]DSLVDQH��MH�QDPHVWR�]QDND�ÊWHYLOND�NUDMD�SRGáUWDQD��JO�
QSU�� ���� QD� NDUWL��� PDQMNDMRáL� DOL� QHXVWUH]QL� RGJRYRUL
VLFHU�]DSLVDQLK�WRáN�SD�VR�R]QDáHQL�V�SRÊHYQLFR��JO��QSU�
���� QD� NDUWL��� =� ]YH]GLFR� OHYR� RG� ÊWHYLONH� NUDMD� MH
R]QDáHQR�JUDGLYR��NL�VHP�JD�GRSROQLOD�L]�GUXJLK�YLURY�LQ
QL�L]�DUKLYD�]D�6/$��JO��QSU������QD�NDUWL���

9� GHVQHP� NRWX� VSRGDM� MH� OHJHQGD� V� IRQHWLáQR� SR�
NQMLÌHQLPL� PRUIHPL�� NL� UD]ODJD� SRPHQ� LQ� KLHUDUKLMR
]QDNRY� QD� NDUWL�� .HU� VHP� VH� RPHMLOD� QD� NDUWRJUDILUDQMH
REOLNRVORYQLK�]QDáLOQRVWL��VHP�PRUDOD�ORáLWL�JODVRVORYQH
ODVWQRVWL� RG� REOLNRVORYQLK�� NDU� MH� ELOR� JOHGH� QD� JODVR�
VORYQR�UD]QROLNRVW�VORYHQVNLK�QDUHáLM�SUHFHM�]DKWHYQR�LQ
GROJRWUDMQR�GHOR�� ,VWL� IRQHP� LPD� ODKNR�QDPUHá� UD]OLáQH
L]YRUH� LQ� ]DWR� PRÌQH� L]YRUQR� UD]OLáQH� NRQáQLFH�� QD
SULPHU�REOLND��GLÓHO³PD�Y�NUDÊNHP�QDUHáMX� �6/$������QL
GYRMLQVND� REOLND� V� NRQáQLFR� �PD�� NL� MH� ]QDáLOQD� ]D
Y]KRGQL� GHO� NRURÊNH� QDUHáQH� VNXSLQH�� QD� SULPHU�GLÓ³ODPD� Y� VHYHUQRSRKRUVNR�UHPÊQLÊNHP� QDUHáMX� �6/$
�����WHPYHá�PQRÌLQVND�REOLND�]�L]JODVQLP�DNDQMHP��
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'YRMLQVNH�REOLNH�JODJRORY�

.DUWD�ÊW����MH�QDVWDOD�QD�SRGODJL�RGJRYRURY�QD�YSUD�
ÊDQMH� ÊW�� ���� �GYRMLQD�JODJROD�GHODWL�P���Ì�� VS�� ���� RV����
.DGDU� QL� ELOR� �GYRMLQVNLK�� REOLN� JODJROD� GHODWL�� VHP� L]�
MHPRPD�XSRÊWHYDOD� NDN�GUXJ� WHPDWVNL� JODJRO�� NDU� MH� QD
NDUWL� R]QDáHQR�]�]QDNFHP�A� OHYR�RG�REOLNH� �QSU�� ��� �
A�QHÓVHPD��� 2KUDQMHQRVW� GYRMLQVNH� NRQáQLFH� QD� NDUWDK
SUHGVWDYOMD� SROQRVW� ]QDND�� SRYVHP� ]DSROQMHQD� ]QDND
�WULNRWQLN� LQ� NURJ�� SRPHQLWD�� GD� MH� GYRMLQD� RKUDQMHQD� Y
REHK� VSROLK�� NURJHF�SRG�QMLPD�RSR]DUMD�QD�GUXJDáQRVW
ÌHQVNH�NRQáQLFH��QD�OHYL�QH]DSROQMHQD�]QDND�SRPHQLWD
SOXUDOL]DFLMR�ÌHQVNH�GYRMLQH��QH]DSROQMHQ�]QDN��NURJ��SD
SRSROQR� SOXUDOL]DFLMR� GYRMLQH�� 7ULNRWQLN� R]QDáXMH� Y
NRQáQLFL�HOHPHQW��Y���NURJ�SD��P��
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LPD� WXGL�NQMLÌQL� MH]LN�� MH�]QDáLOQD�]D�NRURÊNR�]LOMVNR� LQ
]DKRGQL� GHO� URÌDQVNHJD� QDUHáMD� ��� �� GsÓ³ZDZD�� ��� �
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Ù
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Ù
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�YD� MH� SUHFHM� UD]ÊLUMHQD� NRQáQLFD� �PD�� NL� MH� QDVWDOD� SR
NULÌDQMX�NRQáQLF��PR�����RV��PQ���LQ�DOL��P�����RV��HG���]
�YD� ���� RV�� GY���� 3R]QD� MR� Y]KRGQL� GHO� NRURÊNH� QDUHáQH
VNXSLQH� �� GR� VUHGH� URÌDQVNHJD� QDUHáMD� ���� ��Go
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GsÓH
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ODPD�������GsÓHODPD���QHNDM�JRYRURY�NUDÊNHJD�QDUHá�
MD��������GLÓHÆDPD���������GLÓ³O³PD��WHU�QDUHáMD�SDQRQVNH
QDUHáQH� VNXSLQH�� VORYHQVNRJRULÊNR� ����� �� �GHe ODPD��
MXJR]DKRGQL� GHO� SUOHÊNHJD� ����� �� �GHe ODPD�� LQ� KDORÊNR
QDUHáMH��������GH
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ÓODPD��
9�GYRMLQL�SR]QDMR�QHNDWHUD�QDUHáMD�Y�VWLNX�ORáHYDQMH

JODJROVNLK�NRQáQLF�SR�VSROX��áHVDU�VLFHU�NQMLÌQL�MH]LN�QL�
PD�� 5D]OLNRYDQMH� �YD� �P�� VS��� �� �YH��YL� �Ì��� V�� VS���� MH
YHUMHWQR�QDVWDOR�]DUDGL�L]YRUQR�UD]OLáQLK�JODJROVNLK�REOLN
]D����RV��GYRMLQH��YD����Yë��!�YL���NDVQHMH�SD�PRUGD�WXGL
]DUDGL�XMHPDQMD�]�RVHEQLPL�]DLPNL��QSU��PL�GYD�GHOD�YD��
PL�GYH�GHOD�YH��DOL�SR�DQDORJLML�V�VDPRVWDOQLNL��QSU��GHOD�
YD� NRW� GYD� VLQ�D� �� GHOD�YL� NRW� GYH� ÊHQ�L��� 7DNÊQR� UD]�
OLNRYDQMH� L]ND]XMH� NRVWHOVNL� EDEQRSROMVNL� JRYRU� ����� ��GH
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9� SRVDPH]QLK� QDUHáMLK� Y� VWLNX� VH� ]D� GYD� PRÊND

XSRUDEOMD� GYRMLQVND� REOLND�� ÌHQVNH� GYRMLQVNH� REOLNH� SD
VR� L]JXEOMHQH� R]�� L]HQDáHQH� ]� PQRÌLQVNLPL�� 5D]PHUMH
�YD����PR�SR]QD�QHNDM�SULPRUVNLK�NUDÊNLK�LQ�QRWUDQMVNLK
JRYRURY� ����� �� �GLÓ³ODYD� �� �GLÓ³ODPR�� ���� �� �GHÓL
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O³YD� ��GHÓL

Ù
O³PR��� 7DNÊQR� VWDQMH� NDÌH�� GD� MH� SOXUDOL]DFLMD� EROM

SURGUOD�Y�ÌHQVNL�NRW�Y�PRÊNL�VSRO��HQDN�SRMDY�VODEOMHQMD
GYRMLQVNLK� REOLN� SUL� ÌHQVNHP� VSROX� ]DVOHGLPR� WXGL� SUL
VDPRVWDOQLNLK��

9� QHNDWHULK� QDUHáMLK� Y� VWLNX� VH� NDÌH� WHÌQMD� SR� RG�
SUDYL�GYRMLQVNLK�REOLN��=DUDGL�YSOLYD�LWDOLMDQVNHJD�R]LUR�
PD�KUYDÊNHJD�MH]LND�VH�MH�JODJROVND�GYRMLQD�SRSROQRPD
L]JXELOD� QD� MXJR]DKRGQHP� REPRáMX� �Y� SULPRUVNL� QD�
UHáQL�VNXSLQL���Y�]DKRGQHP�GHOX� WHUVNHJD�QDUHáMD� �����
GsÓHODPR���QDGLÊNHP�������GsÓH

�
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�
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'YRMLQVNH�REOLNH�RVHEQLK�]DLPNRY

.DUWL� ÊW�� �� LQ� �� VWD� QDVWDOL� QD� SRGODJL� RGJRYRURY� QD
YSUDÊDQMH�ÊW�������RV��]DLP��]D����RV��GY��P��LQ�Ì��VS�����
VNO����2KUDQMHQRVW�GYRMLQVNH�REOLNH�QD�NDUWDK�SUHGVWDYOMD
SROQRVW� ]QDND�� WULNRWQLN� SRPHQL� PRÊNR�PQRÌLQVNR� RV�
QRYR�]DLPND��PrGYD��PrGYH���NURJ�SD�ÌHQVNR�PQRÌLQVNR
RVQRYR� ]DLPND� �PnGYD��PnGYH��� 6WUHÊLFD� SRG� ]QDNRP
SRPHQL�QDJODV�QD�GUXJHP�]ORJX� �PLGYh�PHGYh��PLGYn�
PHGYn���1D�OHYL�QH]DSROQMHQ�NURJ�SRPHQL�QLKDQMH�PHG
GYRMLQVNR�LQ�PQRÌLQVNR�REOLNR�ÌHQVNHJD�VSROD� �Pn�Pn�
GYH��� QH]DSROQMHQ� ]QDN� �NURJ� DOL� SUDYRNRWQLN�� SD� SR�
SROQR�SOXUDOL]DFLMR�GYRMLQH��Pr�Pn��

9HáLQD� VHYHURY]KRGQLK� JRYRURY� LPD� ]D� RED� VSROD
QDJODÊHQR�PRÊNR�PQRÌLQVNR�RVQRYR�]DLPNRY�]�ORáHYD�
QMHP� VSROD�� WRUHM�PrGYD��PrGYH� �NRW� Y� NQMLÌQL� VORYHQ�
ÊáLQL��� QD� SULPHU� NRURÊNR�PHÌLÊNR� LQ� VHYHUQRSRKRUVNR�
UHPÊQLÊNR� QDUHáMH� ���� �� �PH

�
GYD�� �PH

�
GYH

�

���� ��� �� �PL�
GZD���PLGYH���SULPRUVNR�WHUVNR�LQ�VHYHUQL�GHO�QDGLÊNHJD
QDUHáMD� ���� ��PsÓGYD��PsÓGYLH�� ��� ��PsÓGYD��PsÓGYLH��
YHáML�GHO�NRVWHOVNHJD�LQ�YHáLQD�JRYRURY�REHK�EHORNUDQM�
VNLK� QDUHáLM� ����� �� �PLGYD�� �PLGYHL

Ù
�� ���� �� PsÓGYD�

PsÓGYH�� ���� �� �PLGYD�� �PLGYH�� WHU� JRYRUL� SUOHÊNHJD� QD�
UHáMD�SDQRQVNH�QDUHáQH�VNXSLQH�������� �PLGYD�� �PLGYH

�

�
�������PLÓGYD���PLÓGYH��

2EOLNL�PrGYD��PrGYL�SR]QDMR�JRYRUL�URÌDQVNHJD��QSU�
�����PsÓGED��PsÓGEL��������PLGX

Ù
D�� �PLGX

Ù
L���SRGMXQVNHJD

���� �� �PLED�� �PLEL�� ��� �� �QLED�� �QLEH
�
���PHÌLÊNHJD� ���� ��PH

�

GX
Ù
D�� �PH

�

GYL���� LQ� VHYHUQRSRKRUVNHJD� QDUHáMD� ���� �
�Q³ED��P³ED���Q³EL

�
��P³EL

�
��������P³GZD���P³GZL

�
��

9� QDUHáMLK� �]ODVWL� QD� Y]KRGX�� QDMGHPR� WXGL� VHVWDY�
OMHQH�REOLNH� ]DLPND� LQ� ÊWHYQLND�GYD��PrGYDGYD��PrGYH�
GYH�� QD� SULPHU� Y� VORYHQVNRJRULÊNHP� ����� �� �PLÓMD��PLÓMDG�YDÓ�� �PHÓL

Ù
��PHÓLG�YHÓL

Ù
��� SUOHÊNHP� ����� �� �PLÓMD�

GYD���PLÓMHGYH���KDORÊNHP���������PLL
Ù
DG�YD°���PLL

Ù
DGYH��LQ

SUHNPXUVNHP�QDUHáMX���������P~YD�G�YDÓ���P~YH�G�YHÓL
Ù
��

9� SUHNPXUVNHP� QDUHáMX� VH� JRYRULMR� UHGXFLUDQH
REOLNH�P~
YD�PrYD� ���PrGYD�� ��P~
YH�PrYH����PrGYH���SR
DVLPLODFLML�GY�!�Y� DOL� SD� SR� VNORSLWYL�PQRÌLQVNH� REOLNH
]DLPND�PL� ]� GYRMLQVNLP� PRUIHPRP� YD�YH� �QSU�� ���� ��P~YD�� �P~YH�� ���� �� �P~YD�� �P~YH

�
�� ���� �� �PLÓYD��PLÓYH��DOL�P~
YD���P~
YL��QSU���������P~YD���P~YL��������P~YD���P~YL

�
���9�MXJR]DKRGQHP�GHOX�SDQRQVNH�QDUHáQH

VNXSLQH�MH�UHGXNFLMD�ÊH�YHáMD��REOLNH�PrMD��PrMH� LPDMR�Y
GHOX�SUOHÊNHJD���������PLMD���PLMH

�

��LQ�Y�KDORÊNHP�QDUHáMX
��������PLÓL

Ù
D���PLÓL

Ù
H���PrMD��PrML�SD�Y�VORYHQVNRJRULÊNHP

QDUHáMX���������PLÓMD���PLÓML��

� 3AÜEJ=�V=LEOKR�0)��JA�ROA>QFA�LK@=PG=�V=�O��OL�
� /=VHEGKR=JFA�IA@��RA�EJ��RE�FA�LNK>HAI=PEÜJK�V=N=@E�O=IAC=�J=ÜEJ=�PN=JOGNEL?EFA�O=F�J=F@AIK�V=�EOPE�CH=O�V=LEO�V��L

�
�Õ
�

�H
�
�

� 1K�FA�IJK�EJOG=�K>HEG=�V�EVCH=OJEI�=G=JFAI�
�� *A�E
GK�J=NAÜFA�FA�OGN=F
=HK�E� LÓ�!�H

�
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�

���� $H��LNAF
JFK�KL�
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9� QHNDWHULK� QDUHáMLK� VH� ]D� PRÊNL� VSRO� GYRMLQVNLK� ]D�
LPNRY�XSRUDEOMD�PRÊND�PQRÌLQVND�RVQRYD��PL���]D�ÌHQ�
VNL� VSRO� SD� ÌHQVND� �PH��� WDN� SULPHU� QDMGHPR� Y� VOR�
YHQVNRJRULÊNHP� QDUHáMX� ����� �� �PLL

Ù
D� �� �PH

�

L
Ù
L�� ���� ��PLÓMD� �� �PH

�

ÓGYH�������� �PLÓMD� �� �PH
�

ÓGYH���9� WRáNL�QDGLÊ�
NHJD� QDUHáMD� MH� QDJODÊHQD� ÌHQVND� PQRÌLQVND� RVQRYD
WXGL�SUL�]DLPNLK�PRÊNHJD�VSROD��áHVDU�VLFHU�NQMLÌQL�MH]LN
QH�SR]QD�������Po

Á
GYD��

1DJODV�QD�GUXJHP�]ORJX�SR]QDMR�QDUHáMD�QD�]DKRGX�
REOLNH� ]� PRÊNR� DOL� ÌHQVNR� PQRÌLQVNR� RVQRYR� LQ� QD�
JODVRP�QD�GUXJHP�]ORJX�PLGYh��PLGYn� DOL�PHGYh��PH�
GYn� SR]QD� ]LOMVNR� QDUHáMH� LQ� NUDQMVNRJRUVNL� JRYRU� ��� �
P³GX

Ù
iÓ��P³GYsÓ³������P³GX

Ù
iÓ��P³GX

Ù
oÓ���YHáLQD�JRYRURY

SULPRUVNH� QDUHáQH� VNXSLQH�� REVRÊNR� ���� �� PLGX
Ù
hÓ�

PLGErÓH
�

���EULÊNR� ������PLG�YDÓ�PLG�YRÓ��PLG�YLÓH
�

���NUDÊNR
�������PLG�YDÓ��PLG�YLÓ³��������PLG�YD��PLG�YHM��� LVWUVNR
����� ��PLG�ZDÓ��PLG�YHÓL

Ù
�� ���� ��PLG�ZDÓ��PLG�YH

�

Ó�� LQ
QRWUDQMVNR� QDUHáMH� ����� �� P³G�ZDÓ�� P³G�YHÓL

Ù
�� ���� �

PLG�ZDÓ��PLG�YHL
Ù
���9�JRYRUX�áLÊNHJD�QDUHáMD�VH�]D�PRÊNL

VSRO� XSRUDEOMD� PRÊND�� ]D� ÌHQVNL� VSRO� SD� ÌHQVND�PQR�
ÌLQVND�RVQRYD��������PLG�X

Ù
DÓ� ��PHG�YLÓ���2EOLNR�PLGYh�

PLGYr�SR]QD�UH]LMDQVNR�QDUHáMH�������PLG�X
Ù
DÓ��PLG�YLÓ��

9� SRVDPH]QLK� JRYRULK� VH� QDJODV� PRÊNH� GYRMLQVNH
REOLNH� ]DLPND� UD]OLNXMH� RG� ÌHQVNH�� 1DJODV� PrGYD� �
PLGYn� LPDMR� QHNDWHUL� JRYRUL� EULÊNHJD�� NUDÊNHJD� LQ� QR�
WUDQMVNHJD� QDUHáMD� SULPRUVNH� QDUHáQH� VNXSLQH� ���� ��PLÓGYD� �� PLG�YLÓH�� ���� �� �PLÓGYD� �� PLG�YLÓ³�� ���� ��PLÓGYD� ��P³G�YHÓL

Ù
���2EOLNL�PnGYD� ��PHGYn�QDMGHPR�QD

SULPHU� Y� JRYRUX� QDGLÊNHJD� QDUHáMD� ���� ��Po
Á
GYD� ��PH�

GYsÓH���NMHU�SUDY�WDNR�QDMGHPR�WXGL�REOLNL�]�PRÊNR�PQR�
ÌLQVNR�RVQRYR�PrGYD���PLGYn�������PsÓGX

Ù
D���PLGEsÓH��

3RQHNRG�XSRUDEOMDMR�]D�RVHEQH�]DLPNH�FHOR�UD]OLáQH
�QDGRPHVWQH�� REOLNH�� QD� SULPHU� Y� URÌDQVNHP� QDUHáMX
QDGRPHÊáDMR�PLGYD�]�RED� ������XE��iÓ��XE�� sÓ³�������XEiÓ�
XEsÓ�������EiÓ��EsÓ³���]D�MXÌQL�GHO�QDGLÊNHJD�QDUHáMD�SD�MH
]QDáLOQR� ]GUXÌHYDQMH� SRVHEQH� PQRÌLQVNH� REOLNH� PL
GUX]� ��PL� �� YUVWLOQL� ÊWHYQLN� GUXJL�� V� ÊWHYQLNRP� GYD� ]D
PRÊNL� VSRO� LQ�PL�GUXKH� ��PL��� YUVWLOQL� ÊWHYQLN�GUXJH�� V
ÊWHYQLNRP� GYH� ]D� ÌHQVNL� VSRO� ���� ��PL� GU|Ó]� GYiÓ��PL
GU|ÓKH�GYsH

�

��
9� QHNDWHULK� QDUHáMLK� Y� VWLNX� VH� NDÌH� WHÌQMD� SR

SRVWRSQHP�VODEOMHQMX�GYRMLQVNLK�REOLN�RVHEQLK�]DLPNRY�
3RVDPH]QL�JRYRUL�SR]QDMR�GYRMLQVNR�REOLNR�VDPR�SUL�P�
VS���]D�Ì��VS��SD�LPDMR�ÌHQVNR�DOL�FHOR�PRÊNR�PQRÌLQVNR
REOLNR��WDN�SULPHU�QDMGHPR�QD�MXJX�QRWUDQMVNHJD�QDUHáMD
����� �� �PLÓGYD�� �PLÓH

�

�� LQ� MXÌQREHORNUDQMVNHP� QDUHáMX
�������PLGYiÓ��PsÓ��WHU�Y�JRYRUX�VORYHQVNRJRULÊNHJD�QD�
UHáMD�SDQRQVNH�QDUHáQH�VNXSLQH���������PLÓL

Ù
MD���PH

�

Ó��
1DUHáMD�QD�VNUDMQHP�]DKRGX� LQ� VNUDMQHP� MXJRY]KR�

GX�GYRMLQVNLK�REOLN�QLPDMR�QLWL� Y� ,�P�� VS��� QDPHVWR� WHK
LPDMR�PQRÌLQVNR�REOLNR�PLÙ��7DNÊQR�VWDQMH�L]ND]XMH�]D�
KRGQL� GHO� SULPRUVNLK� QDUHáLM�� NRW� VR� ]DKRGQL� GHO� EDQM�
ÊNHJD� JRYRUD� ���� ��PrÓ�� ��� �� �PLÓ��� GYH� WRáNL� NUDÊNHJD
QDUHáMD� ���� �� �PLÓ�� P³G�UXÓ�H�� ���� �� �PLÓ��� QD� MXJR�
Y]KRGX� SD� WRáND� NRVWHOVNHJD� QDUHáMD� WHU� SR� HQ� JRYRU
MXÌQR�� LQ� VHYHUQREHORNUDQMVNHJD� QDUHáMD� ����� �� �PLÓ��PH

�

Ó���������PLÓ���������PLÓ��
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7MDÈD�-$.23
6FLHQWLILF�5HVHDUFK�&HQWUH�RI�WKH�6ORYHQLDQ�$FDGHP\�RI�6FLHQFHV�DQG�$UWV��)UDQ�5DPRYÊ�,QVWLWXWH�RI�WKH�6ORYHQLDQ�/DQJXDJH�

6,������/MXEOMDQD��1RYL�WUJ��
H�PDLO��MDNRS#]UF�VD]X�VL

6800$5<

$�JHROLQJXLVWLF�SUHVHQWDWLRQ�RI�6ORYHQH�FRQWDFW�GLDOHFWV�VKRZV�D�JUDGXDO� ORVV�RI� WKH�YHUEDO�GXDO� IRUP�LQ�FHUWDLQ
SDUWV�RI� WKH�6ORYHQH� OLQJXLVWLF�SHULSKHU\��$OWKRXJK�QRQH�RI� WKH�QHLJKERXULQJ� ODQJXDJHV� �*HUPDQ�� )ULXOLDQ�� ,WDOLDQ�
&URDWLDQ�DQG�+XQJDULDQ�� IHDWXUHV� WKH�GXDO�� LW� FDQ�EH�REVHUYHG� WKDW� WKLV� IRUP� LV�� LQ� 6ORYHQH�GLDOHFWV�� RQO\� JURZLQJ
ZHDNHU� XQGHU� WKH� LQIOXHQFH� RI� WKH� 5RPDQFH� DQG� WKH� &URDWLDQ� ODQJXDJHV�� ZKLOH� LQ� FRQWDFW� ZLWK� *HUPDQ� DQG
+XQJDULDQ� WKLV�SKHQRPHQRQ� LV�QRW�REVHUYDEOH��3OXUDOLVDWLRQ�DV�D� FRQVHTXHQFH�RI� FRQWDFWV�ZLWK� IRUHLJQ� ODQJXDJHV
WKXV�LQYROYHV�WKH�VRXWK�ZHVWHUQ�SDUW�RI�WKH�6ORYHQH�OLQJXLVWLF�WHUULWRU\��WKH�1DGLÊD��%UGD��.UDV�DQG�,VWULD�GLDOHFWV��DQG
LWV�VRXWK�HDVWHUQPRVW�SDUW��WKH�VRXWKHUQ�DQG�QRUWKHUQ�%HOD�NUDMLQD�GLDOHFWV���ZKHUHDV�WKH�GLDOHFWV�RI�WKH�.RURÈND�DQG
3DQQRQLDQ�JURXSV�VWLOO�SUHVHUYH�WKH�GXDO�IRUP�

7KH�SHUVRQDO�SURQRXQV� IRU� WKH��VW�SHUVRQ�GXDO� LQ� WKH�QRPLQDWLYH��PLGYD��PLGYH� �GHYHORSHG�RQ� WKH�EDVLV�RI� WKH
SOXUDO�IRUPV�PL�PH�DQG�WKH�DGGHG�QXPHUDO�GYD�GYH���DUH�FKDUDFWHULVWLF�RI�WKH�JUHDWHU�SDUW�RI�6ORYHQH�FRQWDFW�GLDOHFWV�
WKH�SOXUDO�IRUPV�PL��YL��PH��YH��LQ�WKH�IXQFWLRQ�RI�WKHLU�GXDO�FRXQWHUSDUWV�FDQ�RQO\�EH�IRXQG�LQ�WKH�VRXWK�ZHVWHUQPRVW
DQG�VRXWK�HDVWHUQPRVW�SDUWV�RI�WKH�WHUULWRU\��6LPLODU�WR�WKH�FDVH�ZLWK�YHUEV��WKH�GXDO�IRUP�LV�VWURQJHU�LQ�WKH�PDVFXOLQH
WKDQ� LQ� WKH� IHPLQLQH�JHQGHU�� LQGLYLGXDO� LGLRPV� IHDWXUH� WKH�GXDO� IRUP�RQO\� IRU� WKH�PDVFXOLQH�JHQGHU��ZKLOH� IRU� WKH
IHPLQLQH�JHQGHU� WKH� IHPLQLQH�SOXUDO� IRUP� �H�J�� LQ� WKH� LGLRPV�RI� WKH�1RUWKHUQ�6ORYHQVNH�JRULFH�GLDOHFW�DUHD�������
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�PLÓL
Ù
MD���PH

�

Ó��RU�HYHQ�WKH�PDVFXOLQH�SOXUDO�IRUP��H�J��LQ�WKH�VRXWKHUQ�%HOD�NUDMLQD�GLDOHFW��������PLGYiÓ��PsÓ��LV�XVHG
LQVWHDG�

0DQ\�OLQJXLVWV���DPRQJ�WKHP�7HVQLoUH������D�������KLPVHOI���KDYH�EHHQ�SUHGLFWLQJ�WKH�ORVV�RI�WKH�FDWHJRU\�RI�WKH
GXDO� IRUP�RU� LWV� RSWLRQDOLW\� DQG� UHSODFHPHQW� E\� WKH� SOXUDO� IRUP��%XW� GHVSLWH� WKH� IDFW� WKDW� 7HVQLoUH¢V�PDWHULDO�ZDV
FROOHFWHG�LQ�WKH�����V�� WKH�FRPSDULVRQV�ZLWK�PRUH�UHFHQW�GDWD�VKRZ�WKDW� WKH�JHRJUDSKLFDO�H[WHQW�RI� WKH�GXDO�IRUP
XVH��LQ�WKH�PDLQ��KDV�QRW�VKUXQN��$QG�LI�ZH�WDNH�LQWR�FRQVLGHUDWLRQ�WKH�YLHZSRLQW�RI�WKH�5XVVLDQ�ÉRORERY������������
DV�ZHOO��PDLQWDLQLQJ� WKDW� WKH� GXDO� IRUP� KDV� QRW� GLVDSSHDUHG� DV� ORQJ� DV� GXDO� FRQWH[WV� DW� OHDVW� VRPHWLPHV� H[KLELW
PDUNHGO\� GXDO� IRUPV� WKDW� DUH� GLVWLQFW� IURP� WKH�PDUNHGO\� SOXUDO� RQHV��ZH� FDQ� DIILUP� WKDW� LQ�PRVW� 6ORYHQH� FRQWDFW
GLDOHFWV�WKH�GXDO�IRUP�FDWHJRU\��DW�OHDVW�LQ�SURQRXQV��EXW�IRU�WKH�PRVW�SDUW�LQ�YHUEV��WRR��LV�EHLQJ�SUHVHUYHG�

.H\�ZRUGV��OLQJXLVWLF�JHRJUDSK\��6ORYHQH�GLDOHFWRORJ\��GLDOHFWDO�PRUSKRORJ\��GXDO�IRUP

9,5,�,1�/,7(5$785$

$UKLY�  � /LVWNRYQR� LQ� ]YH]NRYQR� JUDGLYR� ]D� 6ORYHQVNL
OLQJYLVWLßQL�DWODV��$UKLY�'LDOHNWRORÊNH�VHNFLMH�,QÊWLWXWD�]D
VORYHQVNL�MH]LN�)UDQD�5DPRYÊD��=5&�6$=8��/MXEOMDQD�
%HQHGLN��)����������9RGQLN�SR�]ELUNL�QDUHáQHJD�JUDGLYD
]D� 6ORYHQVNL� OLQJYLVWLáQL� DWODV� �6/$��� /MXEOMDQD�� =DORÌED
=5&��=5&�6$=8��
&RUEHWW��*��*����������1XPEHU��&DPEULGJH��&DPEULGJH
8QLYHUVLW\�3UHVV�
&RVVXWWD�� 5�� �������� 1DUHáQD� SRGRED� .ULÌD� SUL� 7UVWX�
.RSHU��=JRGRYLQVNR�GUXÊWYR�]D� MXÌQR�3ULPRUVNR��=QDQ�
VWYHQR�UD]LVNRYDOQR�VUHGLÊáH�5HSXEOLNH�6ORYHQLMH�
,VDÞHQNR��$��9����������1DUHáMH�YDVL�6HOH�QD�5RÌX��/MXE�
OMDQD��=QDQVWYHQR�GUXÊWYR�
-DNRS�� 7�� �������� 'YRMLQD� Y� VORYHQVNLK� QDUHáMLK�� 'RN�
WRUVNR�GHOR��/MXEOMDQD��)LOR]RIVND�IDNXOWHWD�
/RJDU�� 7�� �������� 6ORYHQVNL� GLDOHNWL� Y� ]DPHMVWYX�� 6OR�
YHQVND�NRURÊND�QDUHáMD�Y�$YVWULML��9��=ERUQLN� VHPLQDUMD
]D� VORYHQVNL� MH]LN�� OLWHUDWXUR� LQ� NXOWXUR� ���� /MXEOMDQD�
2GGHOHN�]D�VORYHQLVWLNR��������
6WHHQZLMN�� +�� �������� 7KH� 6ORYHQH� 'LDOHFW� RI� 5HVLD� �
6DQ� *LRUJLR�� 6WXGLHV� LQ� 6ODYLF� DQG� *HQHUDO� /LQJXLVWLFV
����$PVWHUGDP���$WODQWD��*$����������
7HVQLnUH�� /�� �����D��� /HV� IRUPHV� GX� GXHO� HQ� VORYqQH�
$WODV� OLQJXLVWLTXH� SRXU� VHUYLU� j� O¤pWXGH� GX� GXHO� HQ� VOR�
YqQH��3DUL]��/LEUDLUH�$QFLHQQH�+RQRUp�&KDPSLRQ�

7HVQLnUH�� /�� �����E��� $WODV� OLQJXLVWLTXH� SRXU� VHUYLU� j
O¤pWXGH� GX� GXHO� HQ� VORYqQH�� 3DUL]�� /LEUDLUH� $QFLHQQH
+RQRUp�&KDPSLRQ�
8&� 'DYLV� ����������� +WWS���OLQJXLVWLFV�XFGDYLV�HGX�
5XN�����KWPO
8QLYHUVLWHWLW� 8WUHFKW� ����������� +WWS���ZZZ�ORW�OHW�XX�
Q��]V�����SDSHUV3ODQN�'XDO0DOWHVH�SGI
9HQGLQD��7����������,]�LVWRULM�XNUDMLQVNRM�OLQJYRJHRJUDILML�
3UREOHPL�VXáHVQRM�DUHDORJML��.LMLY��1DXNRYD�GXPND�����
���
=GRYF�� 3�� �������� 'LH�0XQGDUW� GHV� V�G{VWOLFKHQ� -DXQ�
WDOHV�LQ�.lUQWHQ��/DXWOHKUH�XQG�$N]HQW�GHU�0XQGDUW�GHU
�3ROMDQFL��� :LHQ�� .RPPLVVLRQVYHUODJ� GHU� gVWHUUHLFKL�
VFKHQ�$NDGHPLH�GHU�:LVVHQVFKDIWHQ�
=RUNR�� =�� �������� +DORÊNR� QDUHáMH� LQ� GUXJH� GLDOHNWR�
ORÊNH�ÊWXGLMH��=RUD��0DULERU��6ODYLVWLáQR�GUXÊWYR�
=RUNR��=�� ��������3RGMXQVNL�JRYRU�6WURMQH�QD�.RURÊNHP�
9�� -HVHQÊHN� HW� DO���0HG� GLDOHNWRORJLMR� LQ� ]JRGRYLQR� VOR�
YHQVNHJD� MH]LND��=RUD��0DULERU��6ODYLVWLáQR�GUXÊWYR�����
���
ÈRORERY��2����������6\PEROLN�XQG�KLVWRULVFKH�'\QDPLN
GHV�VODYLVFKHQ�'XDOV��6LPYROLND�L�LVWRULáHVNDMD�GLQDPLND
VODYMDQVNRJR�GYRMVWYHQQRJR�áLVOD��%HLWUlJH�]XU�6ODYLVWLN�
)UDQNIXUW�DP�0DLQ��3HWHU�/DQJ�


