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%X� ©DOò PDGD� NX DNODUOD� LOLQWLOL� RODUDN� ROX WXUXOPX � VòQòIODQGòUPDODU� ©HU©HYHVLQGH�
7ZHQJH�YH�GL HUOHULQLQ�\DNOD òPò�HVDV�DOòQPDN�VXUHWL\OH�<�NX D òQòQ�PRGHO�LQVDQ�DO�
JòVò�<R]JDW�%R]RN��QLYHUVLWHVL� ODKL\DW�)DN¾OWHVL�¸ UHQFLOHUL�HYUHQLQGH�HOH�DOòQPò WòU��
$UD WòUPD�LOH�<�NX D ò�VòQòIODPDVò�L©HULVLQGH�GH HUOHQGLULOHQ�����������DUDVò�GR XPOX�
LODKL\DW�IDN¾OWHVL�¸ UHQFLOHULQLQ�PRGHO�LQVDQ�ED ODPòQGDNL�ELOJL��G¾ ¾QFH�YH�WXWXPODUò
LQFHOHQPL WLU��<�NX D òQòQ�PRGHO�LQVDQ�RODUDN�+]��0XKDPPHG�NRQXVXQGDNL�\DNOD òP�
ODUò��SH\JDPEHU�Gò òQGD�ELU�PRGHO�NDEXO�HGLOLS�HGLOPH\HFH L�QRNWDVòQGDNL�NDQDDWOHUL��
PRGHO�LQVDQò�QDVòO�WDQòPODGòNODUò��PRGHO�LQVDQòQ�WRSOXPVDO�\DSò�L©LQGHNL�\HUL�YH�¸QHPL�
NRQXVXQGDNL�\DNOD òPODUò��PRGHO� LQVDQODUòQ�ROPDVòQòQ�EHQOLN�\D�GD�¸]J¾UO¾N�DODQòQD�
LVWHQPH\HQ�ELU�P¾GDKDOH�RODUDN�DOJòODQòS�DOJòODQPDGò ò��NHQGLOHUL�L©LQ�ELU�PRGHO�ROXS�
ROPDGò ò�� YDU� LVH�PRGHOLQ� QLWHOL L� KDWWD� JHUHNOLOL L� NRQXVXQGDNL� G¾ ¾QFHOHUL� YH� W¾P�
EXQODUòQ� FLQVL\HW�� HNRQRPL�� GLQ°� ELOJL� G¾]H\L�� RNXQDQ� VòQòI� G¾]H\L� YH� VRV\DO�PHG\D�
DOò NDQOòNODUò�JLEL�ED òPVò]�GH L NHQOHUOH�LOLQWLVL� ò ò òQGD�RUWD\D�NRQPDVò�DUD WòUPDQòQ�
WHPHO�DPD©ODUò�DUDVòQGD�VòUDODQDELOLU��'L HU�\DQGDQ�;�NX D ò� L©LQGH�\HU�DODQ�¸ UHWLP�
¾\HOHUL\OH�\DUò�\DSòODQGòUòOPò �J¸U¾ PHOHU�\DSòOPò ��KRFDODUòQ�<�NX D ò�NDWHJRULVLQGH�
NL�LODKL\DW�¸ UHQFLOHULQH�EDNò ò��ED ODQWòOò�RODUDN�¸ UHQFLOHULQ�;�NX D òQGDNL�KRFDODUD�
EDNò ò��LNL�NX DN�DUDVò�IDUNOòOòNODU�YH�EHQ]HUOLNOHU��EX�DQODPGD�GLQ�ROJXVXQXQ�EX�LOHWL LP�
RUWDPòQò�QH� HNLOGH�G¾]HQOHGL L�DUD WòUòOPò ��N¾OW¾UHO�RUWDPòQ�¾U¾Q¾�VD\òODELOHFHN�NX�
DNODUòQ�QLWHOLNOHULQLQ�WD òQPDVòQGD�GLQLQ�IRQNVL\RQXQXQ�KDQJL�HNVHQGH�RUWD\D�©òNWò ò�
QòQ�DQOD òOPDVò�EDNòPòQGDQ�NXOODQòODELOHFHN�YHULOHUH�XOD òOPò WòU��
$QDKWDU�.HOLPHOHU��'LQ�VRV\RORMLVL��WRSOXP��LODKL\DW��\�NX D ò��PRGHO�LQVDQ�

0RGHO�+XPDQ�3HUFHSWLRQ�LQ�<�*HQHUDWLRQ�7KHRORJ\�6WXGHQWV
$EVWUDFW
,Q�WKLV�VWXG\��WKH�PRGHO�KXPDQ�SHUFHSWLRQ�RI�JHQHUDWLRQ�<�ZDV�WDNHQ�LQWR�FRQVLGHUDWLRQ�
LQ�WKH�XQLYHUVH�RI�<R]JDW�%R]RN�8QLYHUVLW\�7KHRORJ\�VWXGHQWV�EDVHG�RQ�WKH�DSSURDFK�
RI�7ZHQJH�HW�DO��:LWK�WKLV�UHVHDUFK��NQRZOHGJH��WKRXJKWV�DQG�DWWLWXGHV�RI�WKH�VWXGHQWV�



RI�)DFXOW\�RI�7KHRORJ\��ERUQ�EHWZHHQ������������HYDOXDWHG�LQ�WKH�<�JHQHUDWLRQ�FODV�
VLILFDWLRQ�ZHUH�H[DPLQHG�LQ�WKH�FRQWH[W�RI�PRGHO�KXPDQ��*HQHUDWLRQ�<�DSSURDFKHV�WR�
WKH�3URSKHW�0XKDPPDG�DV�D�PRGHO�PDQ��FRQYLFWLRQ�DERXW�ZKHWKHU�RU�QRW�WR�DFFHSW�D�
PRGHO�RWKHU�WKDQ�WKH�SURSKHW��KRZ�WKH\�GHILQH�WKH�PRGHO�PDQ��WKHLU�DSSURDFK�WR�WKH�
UROH�DQG�LPSRUWDQFH�RI�PRGHO�PDQ�LQ�WKH�VRFLDO�VWUXFWXUH��ZKHWKHU�WKH�PRGHO�SHRSOH�DUH�
SHUFHLYHG�DV�DQ�XQGHVLUDEOH�LQWHUYHQWLRQ�LQ�WKH�ILHOG�RI�VHOI�RU�IUHHGRP��7KH�DLP�RI�WKH�
UHVHDUFK�LV�WR�GHWHUPLQH�ZKHWKHU�LW�LV�D�PRGHO�IRU�WKHPVHOYHV�RU�QRW��DQG�LI�VR��WKH�QDWXUH�
DQG�HYHQ�WKH�QHFHVVLW\�RI�WKH�PRGHO�DQG�DOO�RI�WKHVH�LQ�UHODWLRQ�WR�LQGHSHQGHQW�YDULDEOHV�
VXFK�DV�JHQGHU��HFRQRP\��UHOLJLRXV�NQRZOHGJH�OHYHO��FODVV�OHYHO�DQG�VRFLDO�PHGLD�KDELWV��
2Q�WKH�RWKHU�KDQG��VHPL�VWUXFWXUHG�LQWHUYLHZV�ZHUH�FRQGXFWHG�ZLWK�IDFXOW\�PHPEHUV�
LQ�WKH�;�JHQHUDWLRQ��WHDFKHUV�֡YLHZ�RI�GLYLQLW\�VWXGHQWV�LQ�<�FDWHJRU\��VWXGHQWV֢�YLHZ�
RI�WHDFKHUV�LQ�JHQHUDWLRQ�;��GLIIHUHQFHV�EHWZHHQ�WZR�JHQHUDWLRQV�VLPLODULWLHV�� LQ�WKLV�
VHQVH��KRZ� WKH�SKHQRPHQRQ�RI� UHOLJLRQ� UHJXODWHV� WKLV� FRPPXQLFDWLRQ�PHGLXP�ZDV�
LQYHVWLJDWHG��WKH�GDWD�WKDW�FDQ�EH�XVHG�WR�XQGHUVWDQG�WKH�D[LV�RI�WKH�IXQFWLRQ�RI�UHOLJLRQ�
LQ�FDUU\LQJ�WKH�TXDOLWLHV�RI�WKH�JHQHUDWLRQV�WKDW�FDQ�EH�FRQVLGHUHG�DV�WKH�SURGXFW�RI�WKH�
FXOWXUDO�HQYLURQPHQW�ZHUH�REWDLQHG�
.H\ZRUGV��6RFLRORJ\�RI�5HOLJLRQ��VRFLHW\��WKHRORJ\��\�JHQHUDWLRQ��PRGHO�KXPDQ��

* 5
0RGHO� DODUDN� ¸ UHQPH�� ¸]HOOLNOH� LQVDQ� KD\DWòQòQ� LON� D DPDODUòQGD�

ELUH\L� KD\DWD� KD]òUOD\DQ� YH� RQXQ� KD\DWD� WXWXQPDVòQò� VD OD\DQ� WHPHO�
XQVXUODUGDQGòU��<HWL NLQOLN�G¸QHPLQGH�QLWHOL L�YH�NDSVDPò�KHU�QH�NDGDU�
GH L VH�GH�PRGHO�DOPD�V¾UH©OHULQLQ�ELU� HNLOGH�GHYDP�HWWL L�J¸U¾OPHN�
WHGLU��$KODNL��GLQ°��VL\DVDO��N¾OW¾UHO�DNWDUòP�RGDNOò��KD\DWò�NROD\OD WòUDQ�
\D�GD�]RUOD WòUDQ��ROXPOX�\D�GD�ROXPVX]��WHUFLKOHUL�EHOLUOH\HQ�PRWLYDV�
\RQODUD�ED Oò�EL©LPGH�RUWD\D�©òNDQ�PRGHOOHPHOHU�YH�PRGHO�LQVDQODUGDQ�
V¸]�HWPHN�\DQOò �ROPD]��%LUH\LQ�ELOJL��WXWXP��LQDQ©�YH�GH HUOHUL�LOH�GH�
ED ODQWòOò�RODUDN�RUWD\D�©òNDQ�EDNò �D©òODUò��\HQL�LQDQ©ODUò�YH�\D D\ò �EL�
©LPLQL��WRSOXPGD�¾VWOHQGL L�YH�EHQLPVHGL L�UROOHUL��KD\DWòQò�NXUJXODU�
NHQ�NXOODQGò ò�UHIHUDQVODUò��֥PRGHO�DOPD֦�\D�GD�֥PRGHO�LQVDQ֦�NDYUDP�
ODUò�LOH�LOL NLVL�L©LQGH�GH�HOH�DOPDQòQ�JHUHNOLOL L�RUWDGDGòU��%X�©DOò PDGD�
NX DNODUOD� LOLQWLOL� RODUDN�ROX WXUXOPX � VòQòIODQGòUPDODU� ©HU©HYHVLQGH�<�
NX D òQòQ� ֥PRGHO� LQVDQ֦� DOJòVò�� %R]RN��QLYHUVLWHVL� ODKL\DW� )DN¾OWHVL�
¸ UHQFLOHUL�HYUHQLQGH�HOH�DOòQPò WòU���DOò PDGD�֥ ODKL\DW�)DN¾OWHVL�� �
UHQFLOHUL�YH�0RGHO� QVDQ�$OJòODUò֦�ED Oò ò�GD�VH©LOHELOLUGL��%XQXQOD�EHUD�
EHU�VRQX©ODUòQ�EHOOL�ELU�VòQòIODQGòUPD�HNVHQLQGH�RUWD\D�©òNDFDN�ROPDVò��
VòN©D�GLOOHQGLULOHQ�HVNL�\HQL�NX DN�YH�DUDODUòQGDNL� IDUNOòOòNODU� V¸\OHPL��
EX�V¸\OHPLQ�DUD WòUPD�HYUHQLQGH�RUWD\D�©òNò �EL©LPLQGHNL�RODVò�D\NòUòOòN��
LODYHWHQ�EXQXQ�DUD WòUPD\D�NDWDELOHFH L�̧ ]J¾QO¾N�GH�GLNNDWH�DOòQGò òQ�
GD�©DOò PDQòQ�NX DN�VòQòIODPDODUò�¾]HULQGHQ�JLWPHVLQLQ�X\JXQ�RODFD ò



NDQDDWLQH�YDUòOPò WòU��$UD WòUPD�LOH�<�NX D ò�VòQòIODPDVò� L©HULVLQGH�GH�
HUOHQGLULOHQ�����������DUDVò�GR XPOX�LODKL\DW�IDN¾OWHVL�¸ UHQFLOHULQLQ�

֥PRGHO�LQVDQ֦�ED ODPòQGDNL�ELOJL��G¾ ¾QFH�YH�WXWXPODUò�LQFHOHQPL WLU��
<�NX D òQòQ�PRGHO�LQVDQ�RODUDN�+]��0XKDPPHG�NRQXVXQGDNL�\DNOD�
òPODUò��SH\JDPEHU�Gò òQGD�ELU�PRGHO�NDEXO�HGLOLS�HGLOPH\HFH L�QRN�
WDVòQGDNL� NDQDDWOHUL��PRGHO� LQVDQò� QDVòO� WDQòPODGòNODUò��PRGHO� LQVDQòQ�
WRSOXPVDO�\DSò�L©LQGHNL�\HUL�YH�¸QHPL�NRQXVXQGDNL�\DNOD òPODUò��PRGHO�
LQVDQODUòQ�ROPDVòQòQ�EHQOLN�\D�GD�¸]J¾UO¾N�DODQòQD�LVWHQPH\HQ�ELU�P¾�
GDKDOH�RODUDN�DOJòODQòS�DOJòODQPDGò ò��NHQGLOHUL�L©LQ�ELU�PRGHO�ROXS�RO�
PDGò ò��YDU�LVH�PRGHOLQ�QLWHOL L�KDWWD�JHUHNOLOL L�NRQXVXQGDNL�G¾ ¾QFH�
OHUL�YH�W¾P�EXQODUòQ�FLQVL\HW��HNRQRPL��GLQ°�ELOJL�G¾]H\L��RNXQDQ�VòQòI�
G¾]H\L�YH�VRV\DO�PHG\D�DOò NDQOòNODUò�JLEL�ED òPVò]�GH L NHQOHUOH�LOLQWLVL�
ò ò òQGD�RUWD\D�NRQPDVò�DUD WòUPDQòQ�WHPHO�DPD©ODUò�DUDVòQGD�VòUDODQD�
ELOLU��.L LVHO�QLWHOLNOHU��WXWXP�YH�HGLPOHU�EDNòPòQGDQ�NX DNODU�DUDVòQGD�
IDUNOòOòNODU�RODELOGL LQL�J¸VWHUHQ�ELOLPVHO�©DOò PDODUòQ�\DQòQGD� �6WUDXVV�
��+RZH��������7ZHQJH�Y�G U��� ������6PROD� ��6XWWRQ��������%HQVRQ�
��%URZQ��������(JUL���5DOVWRQ���������EHOLUJLQ�IDUNOòOòNODU�EXOXQPDGò�
ò�YH�E¸\OHVL�ELU�D\UòPòQ�QHW�EL©LPGH�RUWD\D�NRQDPD\DFD ò�\¸Q¾QGH�

©DOò PDODUD�GD�UDVWODQPDNWDGòU��&RVWDQ]D�Y�G U��������*LDQFROD��������
3DUU\���8UZLQ��������0DFN\�Y�G U���������

$UD WòUPD�SUREOHPL�YH�DOW�SUREOHPOHU��'LQ°�H LWLP�DODQ�<�NX D òQGD�
NL�%R]RN� ODKL\DW�¸ UHQFLOHULQLQ�PRGHO�LQVDQ�ROPD�ED ODPòQGDNL�ELOJL��
WXWXP�YH�\DNOD òPODUòQòQ�DUD WòUòOPDVò�DUD WòUPDPò]òQ�WHPHO�SUREOHPL�
GLU��%X�©HU©HYHGH�RUWD\D�©òNDQ�DOW�SUREOHPOHU� XQODUGòU�

֝%R]RN� ODKL\DW�¸ UHQFLOHULQLQ�<�NX D òQòQ�JHQHO�¸]HOOLNOHULQL�WD ò�
\òS�WD òPDGòNODUò

֝%R]RN� ODKL\DW�¸ UHQFLOHULQLQ�PRGHO�ROPD�KXVXVXQGD�QHW�ELU�GXUX
JHOL WLULS�JHOL WLUPHGLNOHUL

֝$OòQDQ�GLQ°�H LWLPLQ�PRGHO�ROX � LOH� LOLQWLOL� WHUFLKOHU�QRNWDVòQGDNL�
HWNLVL

֝0RGHO�LQVDQ�ROPD�NRQXVXQGDNL�WRSOXPVDO�EDNò òQ�LODKL\DW�¸ UHQFL�
VL�¾]HULQGHNL�HWNLVL�YH�VRQX©ODUò

֝%R]RN� ODKL\DW�¸ UHWLP�HOHPDQODUòQòQ�PRGHO�LQVDQ�ROPD�NRQXVXQ�
GDNL�EDNò ODUò�YH�EXQXQ�¸ UHQFLOHUH�RODVò�HWNLVL

�DOò PD�HYUHQ�YH�¸UQHNOHPLQH�X\XPX��GL HU�\DQGDQ�JHQHO�NXUDPVDO�



EDNò òPò]D�HQWHJUDV\RQXQGDNL�NROD\OòN�GD�J¸]�¸Q¾QH�DOòQDUDN�©DOò PDGD��
7ZHQJH�Y�G U��WDUDIòQGDQ�J¾Q¾P¾]�WLFDUL�YH�VRV\DO�NR XOODUòQD�GDKD�X\�
JXQ�ROPDVò�EDNòPòQGDQ�WHUFLK�HGLOHQ�WDULK�DUDOò ò�YH�NX DN�VòQòIODPDVò�HVDV�
DOòQPò WòU��7ZHQJH���&DPSEHOO��������7ZHQJH�Y�G U�������D��7ZHQJH��
����E��������\òOò�HNVHQLQGH�©DOò PD�HYUHQL�G¾ ¾Q¾OG¾ ¾QGH�H LWLP�V¾�
UHFL�GHYDP�HGHQ�LODKL\DW�IDN¾OWHVL�¸ UHQFLOHULQLQ�E¾\¾N�ELU�E¸O¾P¾Q¾Q�
<�NX D ò�L©HULVLQGH�GH HUOHQGLULOHELOHFH L�J¸U¾OPHNWHGLU��'L HU�\DQGDQ�
NòVPL�GH�ROVD�NDU òOD WòUPD�DPD©Oò�QLWHO�\DUò� \DSòODQGòUòOPò �J¸U¾ PHOHU�
\ROX\OD� ©DOò PD\D�G¤KLO� HGLOHQ�¸ UHWLP�¾\HOHULQLQ�GH�E¾\¾N�¸O©¾GH�;�
NX D ò�L©LQGH�EXOXQPDODUò��NX DNODUòQ�NDUDNWHULVWLNOHUL�GH�GLNNDWH�DOòQGò�
òQGD�LGHDO�ELU�VòQòIODPD�RODFD ò�NDQDDWL�ROX WXUPX WXU�
$UD WòUPD�NRQXVX�LOH� LOLQWLOL�\HWHUOL�G¾]H\GH� OLWHUDW¾U�ROX PDPò WòU��

0HYFXW� OLWHUDW¾U�� ©R XQOXNOD�$%'�HNVHQOL� L � KD\DWò� RGDNOò� ©DOò PDOD�
UD�GD\DQPDNWDGòU��%X�GXUXP��©DOò PD�L©LQ�]RUOXNODU�RUWD\D�©òNDUPò WòU�
�*¾UE¾]���������6DKDGD�©R XQOXNOD�L �\D DPò��OLGHUOLN��L �PRWLYDV\RQX�
YH�L �WDWPLQL�JLEL�©DOò PD�KD\DWò�RGDNOò�©DOò PDODUò�J¸UPHN�P¾PN¾QG¾U��
7¾UNL\H֢GH�GH�VRQ�G¸QHPGH�̧ ]HOOLNOH�7ZHQJH�Y�G U��\DNOD òPODUòQò�HVDV�
DODQ� ©DOò PDODU� \DSòOPò WòU��%X� ©DOò PDODU�� ¸]HOOLNOH� L � KD\DWò� YH� W¾NH�
WLP�DOò NDQOòNODUòQò�PHUNH]H�DODUDN�\DSòOPò WòU��6¾PHU��������7RUXQWD\��
������.R©����]W¾UN��������$OWXQWX ���������]HU�Y�G U����������

.X DN�\D�GD�MHQHUDV\RQ�NDYUDPò��N¾OW¾UHO�RUWDPGDQ�ED òPVò]�G¾ ¾�
Q¾OHPH\HFH L�JLEL�VRV\RORMLN�EDNò �D©òVò�ROPDGDQ�GD�DQOD òODPD]��%X�
QXQOD�EHUDEHU�GLQ�YH�LQDQ©�ROJXVX�GD�NX DN�ROJXVX�LOH�ELUOLNWH�G¾ ¾Q¾O�
PHVL�JHUHNHQ�ELU�ROJX�ROXS�KDVVDWHQ�GLQ�VRV\RORMLVL�DODQòQGD�GD�NX DN�
IDUNOòOòNODUòQò�RGD D�DOPò �©DOò PDODUòQ�EXOXQPDGò ò�J¸U¾OPHNWHGLU��+HU�
QH�NDGDU�<R]JDW�¸]HOLQGH�\DSòODQ�EX�©DOò PD�W¾P�LODKL\DW�¸ UHQFLOHUL�
\D�GD�ED ODQWòOò�EL©LPGH�¸ UHWLP�¾\HOHUL�LOH�LOJLOL�NDSVD\òFò�ELU�V¸\OHP�
LGGLDVòQGD�ROPD\DFDN�LVH�GH�EHQ]HU�QLWHOLNWH�©DOò PDODUòQ�EXOXQPD\ò ò��
©DOò PD�LOH�DODQD�NDWNò�VD ODQDELOHFH L�NDQDDWLQL�SHNL WLUPHNWHGLU��

<DNòQ� JHOHFHNWH� ¸]HOOLNOH� L � \D DPòQòQ� QHUHGH\VH� WDPDPòQGD� \HU�
DODFDN�RODQ�<�NX D òQòQ�JHUHN�EH\D]�JHUHNVH�PDYL�\DND�©DOò DQODUòQòQ�
OLGHUOLN�DOJòODPDODUò��NHQGL�L �WDWPLQ�G¾]H\OHUL�YH�PRWLYDV\RQODUò��.R©�
���]W¾UN������������D©òVòQGDQ�<�NX D ò�L©HULVLQGH�\HU�DODQ�LODKL\DW�¸ �
UHQFLOHULQLQ�LQFHOHPH�NRQXVX�K¤OLQH�JHWLULOPHVL�HO]HPGLU��<�NX D ò�LOD�
KL\DW�̧ UHQFLOHULQLQ�JHOHFHNWH�LPDP�KDWLSOLN��GLQ�N¾OW¾U¾�̧ UHWPHQOL L��



P¾IW¾O¾N��YDL]OLN��.XU֢DQ�NXUVX�¸ UHWLFLOL L��KDWWD�GLQ�KL]PHWOHUL�DWD H�
OL L�JLEL�DODQODUGD�©DOò òS�WRSOXPOD�PXKDWDS�RODFDNODUò��GLQ°�KL]PHW�YH�
UHFHNOHUL�G¾ ¾Q¾OG¾ ¾QGH�LOJLOL�NX D òQ�GHULQOHPHVLQH�LQFHOHQPHVLQLQ�
JHUH L�RUWDGDGòU��<LQH�©DOò PD�LOH�VDGHFH�LODKL\DW�¸ UHQFLOHULQLQ�PRGHO�
LQVDQ�DOJòVò�GH LO��D\Qò�]DPDQGD�DOGòNODUò�GLQ°�H LWLP�GH�G¾ ¾Q¾OG¾ ¾Q�
GH�LOJLOL�NX DN�VòQòIODPDVò�¸]HOOLNOHULQL�QH�NDGDU�WD òGòNODUò�\D�GD�WD ò\D�
PDGòNODUò�VRUXVX�GD�DUD WòUPDGDNL�\HULQL�DOPò WòU��

����� \òOò� 7� .� YHULOHULQH� J¸UH� ¾ONHPL]GH� ����� \D � DUDOò òQGD�
������������������\D �DUDOò òQGD����������������YH�¾]HUL�\D �DUDOò òQ�
GD�LVH�����������YDWDQGD �EXOXQPDNWDGòU��;�YH�<�NX D òQòQ�������\D
DUDOò òQGD�ROGX X�G¾ ¾Q¾O¾UVH�¾ONHPL]�ED]òQGD�LOJLOL�NX DNODUòQ�E¾\¾N�
RUDQODUGD�ROGX X�DQOD òOPDNWDGòU��*HQ©�YH�RUWD�\D òQ�GLQDPLN�L �J¾F¾�
SRWDQVL\HOL�G¾ ¾Q¾OG¾ ¾QGH�NRQXQXQ�¾ONHPL]GH�GDKD� ID]OD� LOJL�J¸U�
PHVL�YH�DUD WòUPD�NRQXVX�K¤OLQH�JHWLULOPHVL�ND©òQòOPD]�J¸U¾QPHNWHGLU��

+HU�QH�NDGDU�VRV\RORML�YH�LODKL\DW�DODQòQGD�NRQX�LOH�LOLQWLOL�©DOò PD�VD\òVò
\HWHUOL�GH LOVH�GH�\HQL�©DOò PDODUD�ò òN�WXWDELOHFHN��©R XQOXNOD�\DEDQFò
ND\QDNOò�NòVPHQ�7¾UNL\H֢GH�\DSòOPò �©DOò PDODU�EXOXQPDNWDGòU� ��]HU�
Y�G U������������������$UVODQ���6WDXE��������������

$UD WòUPD�� D òUOòNOò� RODUDN� QLFHO� \¸QWHPOH� NXUJXODQPò WòU�� 'L HU�
\DQGDQ�QLWHO�\¸QWHPGHQ�GH�LVWLIDGH�HGLOHUHN�NDUPD�ELU�DUD WòUPD�PRGHOL�
RUWD\D�NRQPX WXU��%X�©HU©HYHGH�DUD WòUPDQòQ�QLFHO�ER\XWX�HNVHQLQGH�
YDUVD\òP�YH�WHPHO�KLSRWH]OHU�ROX WXUXOPX ��YHULOHUH�XOD PD�DUDFò�RODUDN�
DQNHW�WHNQL L�WHUFLK�HGLOPL ��KLSRWH]OHUOH�X\XPOX�DQNHW�VRUXODUò�KD]òU�
ODQPò �YH�EHOLUOHQHQ�¸UQHNOHPH�X\JXODQPò WòU��$UD WòUPDQòQ�QLWHO�ER�
\XWXQGD���]GHPLU���������������LVH�GHULQOHPHVLQH�J¸U¾ PH�YH�NDWòOòPOò
J¸]OHPOHU�KHP�KLSRWH]OHULQ�ROX PDVòQD�NDWNò�VD ODQPò �KHP�GH�KHP�GH�
LOJLOL�WHNQLNOHU�VRQX©ODUòQ�NDSVDPò�YH�JH©HUOLOL L�D©òVòQGDQ�WDPDPOD\òFò
ELU�XQVXU�ROPX WXU��$OWXQ���<D]òFò��������'D\��������<òOPD]��������

$UD WòUPD��<R]JDW�%R]RN��QLYHUVLWHVL� ODKL\DW�)DN¾OWHVL�¸ UHQFLOHUL�
LOH�VòQòUOò�WXWXOPX WXU���QLYHUVLWH�E¾Q\HVLQGHQ�<�NX D ò�PHQVXEX�GLQ°�
H LWLP�DODPD\DQ�̧ UHQFLOHU�GH�NDU òOD WòUPD�\DSDELOPHN�DGòQD�©DOò PD\D�
G¤KLO�HGLOHELOLUGL��DQFDN�EXQXQ�©DOò PDQòQ�NDSVDPòQò�ID]ODFD�JHQL OHWH�
FH L�YDUVD\òOPò WòU�� ODYHWHQ�©DOò PDQòQ�LODKL\DWODU�YH�LODKL\DW�̧ UHQFLOHUL�

�� 7� .��1¾IXVD�GD\DOò�LVWDWLNVHO�YHULOHU��HUL LP����0D\òV�������ZZZ�WXLN�JRY�WU�



HNVHQLQGH�\DSòODQ�©DOò PDODUD�GDKD�¸QFH�LUGHOHQPHPL �ELU�ED OòNOD�YHUL�
VD OD\DUDN�NDWNò�VXQDFD ò�G¾ ¾Q¾OPHNWHGLU��

$UD WòUPD� HYUHQL� %R]RN��QLYHUVLWHVL� ODKL\DW� )DN¾OWHVL� ¸ UHQFLOH�
UL�� ¸UQHNOHP� LVH� %R]RN��QLYHUVLWHVL� ODKL\DW� )DN¾OWHVL� ¸ UHQFLOHULQLQ�
<�NX D ò�VòQòIODPDVò�L©LQGH�RODQODUòGòU���UQHNOHP��<�NX D ò�L©HULVLQGH�
\HU�DODQ�����������DUDVò�GR XPOX�IDUNOò�VòQòI�VHYL\HOHULQGHQ�¸ UHQFLOHU�
DUDVòQGDQ� WHVDG¾IL� VH©LPOH�ROX WXUXOPX WXU��<LQH�QLWHO� J¸U¾ PHOHU��;�
NX D ò�L©HULVLQGH�\HU�DODQ�����������DUDVò�GR XPOX�¸ UHWLP�¾\HOHULQ�
GHQ�NDEXO�HGHQ��֢Vò�LOH�JHU©HNOH WLULOPL WLU���DOò PDQòQ�WHRULN�©HU©HYHVL�
QLQ�ROX WXUXOPDVò�VRQUDVòQGD��<�NX D ò�NDSVDPòQGD�\HU�DODQ�¸ UHQFLOHUH�
\¸QHOLN� DQNHW�X\JXODQPò WòU��$QNHW� L©HULVLQGH�GHPRJUDILN�¸]HOOLNOHUH�
\¸QHOLN� VRUXODUòQ� \DQòQGD�� ¸ UHQFLOHULQ�<� NX D ò� ¸]HOOLNOHULQL� WD ò\òS�
WD òPDGòNODUòQD��PRGHO�LQVDQ�NDYUDPò�HNVHQLQGHNL�ELOJL��GX\JX�YH�G¾�
¾QFHOHULQH� \¸QHOLN� VRUXODUD� GD� \HU� YHULOPL WLU�� $QNHW� YHULOHUL� 6366�
SURJUDPòQD�JLULOPL �YH�VRQX©ODU�IDUNOò�GHPRJUDILN�HWNHQOHU�©HU©HYHVLQ�
GH�UDSRUODQPò WòU��'L HU�\DQGDQ�NDU òOD WòUPD�LPN¤Qò�ROX WXUPDVò�EDNò�
PòQGDQ�;�NX D ò�L©HULVLQGH�\HU�DODQ�¸ UHWLP�¾\HOHUL�LOH�\DSòODQ�P¾OD�
NDWODUOD�HOGH�HGLOHQ�YHULOHU�GH�EHWLPVHO�DQDOL]�WHNQL L\OH�DQDOL]�HGLOPL ��
DUGòQGDQ� QLFHO� YHULOHUOH� NDU òOD WòUòODUDN� GH HUOHQGLUPH� YH� UDSRUODPD�
V¾UHFLQH�G¤KLO�HGLOPL WLU��

�DOò PDQòQ�LON�E¸O¾P¾QGH�WHRULN�©HU©HYH�©L]LOPL �� LNLQFL�E¸O¾PGH�
L©HULVLQGH� JHUHN�<� NX D ò� WHPHO� ¸]HOOLNOHUL� LOH� LOJLOL� JHUHN�PRGHO� LQ�
VDQ�NDYUDPòQò�PHUNH]H�DODQ�JHUHNVH�GLQ°�DKODNL�\DNOD òPODUòQ�VòQòUODUòQò
EHOLUOHPH\H�\¸QHOLN�VRUXODUòQ�VRUXOGX X�DQNHWWHQ�HOGH�HGLOHQ�EXOJXODU�
\RUXPODQPò WòU��$\UòFD�DQNHW�HYUDNò�VRQXQGD�\HU�DODQ�NDWòOòPFò�J¸U¾ �
OHUL�E¸O¾P¾QGHNL�NRQX�LOH� LOLQWLOL�GLNNDW�©HNLFL� LIDGHOHU�GH�©DOò PDQòQ�
EXOJXODUò� DUDVòQGD�\HULQL� DOPò WòU���©¾QF¾�E¸O¾PGH�;�NX D òQGD�\HU�
DODQ�<R]JDW�%R]RN��QLYHUVLWHVL� ODKL\DW�)DN¾OWHVL�¸ UHWLP�¾\HOHUL� LOH�
\DSòODQ�P¾ODNDWODUD�GD\DOò�EXOJXODU�\RUXPODQPò WòU��6RQ�RODUDN�XOD òODQ�
VRQX©ODU�YH�\DSòODQ�©òNDUVDPDODU�VRQX©�E¸O¾P¾QGH�DNWDUòOPò WòU��

���.8 $.�.$95$0,
.X DN�� 7¾UN� 'LO� .XUXPX� V¸]O¾ ¾QGH�� D D ò� \XNDUò� D\Qò� \òOODUGD�

GR PX �ROXS�D\Qò�©D òQ�NR XOODUòQò��GROD\òVò\OD�ELUELULQH�EHQ]HU�VòNòQWò



YH�\D]JòODUò�\D DPò ��EHQ]HU�¸GHYOHUOH�\¾N¾PO¾�ROPX �NL LOHU�WRSOXOX�
X� RODUDN� WDQòPODQPDNWDGòU���*HQHO�PDQDGD� G¾Q\D� ¾]HULQGH� LNWLVDGL�

YH�WRSOXPVDO�KDUHNHWOHUOH� HNLOOHQPL �]DPDQ�DUDOòNODUòQD�NX DN�DGò�YH�
ULOPHNWHGLU��&OHPHQW��������������<HWL PH�EL©LPOHUL�YH�L©LQGH�EXOXQ�
GXNODUò�RUWDPGD�RUWD\D�©òNDQ�G¸Q¾ ¾POHUH�ED Oò�EL©LPGH�NX DN�RODUDN�
GD� DGODQGòUòODQ� MHQHUDV\RQODU� DUDVòQGD�� JHUHN� NDUDNWHU� JHUHN� ©DOò PD�
HNLOOHUL� JHUHNVH� EHNOHQWLOHU� ED]òQGD� ¸QHPOL� D\UòOòNODU� J¸U¾OPHNWHGLU�
�.HOH ��������������.X DN��EHQ]HU�\D �YH�\D DP�G¸QHPOHULQL�SD\OD DQ�YH�
EHOLUOL�ELU�G¸QHPLQ�ROD\�YH�H LOLPOHUL�WDUDIòQGDQ� HNLOOHQGLULOPL �LQVDQ�
WRSOXOX XQX� LIDGH�HWPHGH�NXOODQòOPDNWDGòU��+HU�NX D òQ�NHQGLQH�KDV�
QLWHOLN��GH HU��WXWXP��HWNLQ�YH�]D\òI�WDUDIODUò�YDUGòU��/RZHU�������������
-HQHUDV\RQODU�LOH�LOJLOL�WDQòPODPDODU�V¸]�NRQXVX�ROGX XQGD�NRKRUW��FR�
KRUW��NDYUDPòQòQ�GD�NXOODQòOGò ò�J¸U¾OPHNWHGLU��.RKRUW��FRKRUW��NDY�
UDPò�GLOLPL]GH�GH�]DPDQ�]DPDQ�NXOODQòOPDNWD�ROXS�7¾UN�'LO�.XUXPX�
%LOLP�YH�6DQDW�7HULPOHUL�V¸]O¾ ¾QGH��ELUH\OHULQ�ELU�YH\D�GDKD�ID]OD�RU�
WDN�¸]HOOLNOHULQH�J¸UH�JUXSODQGòUòOPDVò HNOLQGH�WDQòPODQPò WòU����QF¾�
©DOò PDODUò�\DSDQ��,QJOHKDUW��������6HVVD�Y�G U���������6WUDXVV���+RZH��
����E������JLEL�LVLPOHU��©DOò PDODUòQGD�NRKRUW��FRKRUW��NDYUDPòQò�NX DN�
DQODPòQGD�NXOODQPò WòU��

.X DN�\D�GD�MHQHUDV\RQ�NDYUDPODUòQò�NXOODQDUDN�RUWD\D�NRQDQ�Vò�
QòUODUòQ�EHOLUJLQOH PHVL�YH�WRSOXPXQ�XQVXUODUò�DUDVòQGD�¸WHNLOH WLUPH�
\D�GD�NDWHJRUL]H�HGHUHN� LOHWL LP�DODQò�Gò òQD� WD òPD�JLEL� LVWHQPH\HQ�
VRQX©ODUOD� NDU òOD òODELOPHVL� RODVòGòU�� %X� RODVòOò D� GDLU� HOH WLULOHU� V¸]�
NRQXVX� RODELOVH� GH� E¸\OHVL� ELU� D\UòPòQ� WRSOXPX� GDKD� L\L� DQOD\DELO�
PHN�DGòQD�ELOLPVHO�ELU�PDQWòNOD�RUWD\D�NRQPDVòQòQ�JHUHN©HVL�GH�DQ�
OD òODELOLU��'L HU�\DQGDQ�WHPHOGH�$PHULNDQ�WRSOXPX�¸]HOLQGH�¸QF¾O�
©DOò PDODUò�JHU©HNOH HQ�NX DNODUD�GD\DOò�EX�W¾U�ELU�NDWHJRULN�D\UòPòQ�
GL HU�N¾OW¾UOHUOH�QH�GHUHFH�X\XPOX�RODELOHFH LQH��*¾UE¾]������������
GDLU�VRUXODUòQ�GD�YDUOò ò�J¸]�¸Q¾QGH�EXOXQGXUXOPDOòGòU��+HU�QH�NDGDU�
N¾OW¾UOHU�DUDVò�ELUHELU�X\XPGDQ� V¸]�HGLOHPHVH�GH� WRSOXPXPX]X�GLQ�
HNVHQLQGHQ� GDKD� L\L� DQOD\DELOPH\H� VLVWHPDWLN� ELU� EDNò OD� GH HUOHQ�

�� 7¾UN�'LO�.XUXPX�*¾QFHO�7¾UN©H�6¸]O¾N��HUL LP�����0D\òV������KWWS���ZZZ�WGN�
JRY�WU�LQGH[�SKS"RSWLRQ FRPBJWV	YLHZ JWV�

�� 7¾UN�'LO�.XUXPX�%LOLP� YH� 6DQDW�7HULPOHUL� 6¸]O¾ ¾�� 6¸]O¾N�� HUL LP�� ���+D]LUDQ�
�����KWWS���VR]OXN�JRY�WU��



GLUPH�QRNWDVòQGD�NDWNò�VXQDFD òQò�G¾ ¾Q¾\RUX]��$\UòPD�JLGHELOPHN�
DGòQD�EHONL�GH�EDVLWOH WLULS�GDKD�NROD\�DQODPDN�DGòQD�NX DN�IDUNò� WD�
QòPODPDVòQòQ�RUWD\D�©òNWò ò�G¾ ¾Q¾OHELOLU��

+ò]Oò� WHNQRORMLN� JHOL PH� YH� \HQLOLNOHU�� JH©PL OH� Nò\DVODQGò òQGD�
GH L HQ�GH HUOHU��EX�GH L LP�YH�\HQLOLNOHULQ�JH©PL OH�Nò\DVODQGò òQGD�
\¾]OHUFH�\òO�L©HULVLQGH�GH LO��VòNOòNOD�ELUND©�\òO�L©HULVLQGH�JHU©HNOH L\RU�
ROPDVò�NX DN�VRUXQVDOòQò�J¾QGHPH�WD òPDNWDGòU���HWLQ�$\GòQ���%D RO��
����������$\Qò�NX DN�PHQVXEX�ELUH\OHU��D\Qò�\òO�DUDOòNODUòQGD�GR GXN�
ODUòQGDQ�GROD\ò� NX DN�PHQVXSODUòQòQ� WXWXP�YH� GDYUDQò ODUò� JHQHOOLNOH�
EHQ]HU�ROD\ODUD�YHUGLNOHUL�ELUELULQH�\DNòQ�WHSNLOHUOH�EL©LPOHQPHNWHGLU�
��HWLQ�$\GòQ���%D RO�������������R XQOXNOD�HNRQRPLN�YH�WRSOXPVDO�KD�
UHNHWOHUH�ED Oò�EL©LPGH�RUWD\D�©òNPò �RODQ�]DPDQ�DUDOòNODUò��ELUH\OHULQ�
\HWL PH�EL©LPOHUL� YH�PXKDWDEò� ROGXNODUò� IDUNOò� ©HYUHVHO� IDNW¸UOHU�� NX�
DNODUòQ�EHOLUOH\LFL�¸]HOOLNOHULQLQ�RUWD\D�©òNPDVòQGD�¸QHPOL�ELUHU�HWNHQ�
RODUDN�J¸U¾OHELOLU��.HOH �������������

*¾Q¾P¾]GH� SHN� ©RN� NX D òQ� D\Qò� ]DPDQ� GLOLPLQGH� \D ò\RU� RO�
PDVò�� NDU òOòNOò� LOL NL� YH� HWNLOH LP� G¾ ¾Q¾OG¾ ¾QGH� JH©PL H� QD]DUDQ�
��HWLQ�$\GòQ���%D RO�����������NDUPD òN�LOL NLOHU�E¾W¾Q¾QH�L DUHW�HGHQ�
ELU�\DSò�RUWD\D�©òNDUPDNWDGòU��*H©PL WH�NX DNODU�DUDVò�]DPDQ�IDUNOò�
OòNODUò�WHNQRORMLN�JHOL LPOH�ED ODQWòOò�EL©LPGH�FLGGL�PDQDGD�X]DUNHQ��
J¾Q¾P¾]GH�Kò]Oò�WHNQRORMLN�JHOL LP�YH�G¸Q¾ ¾POHU��EXQD�ED Oò�RODUDN�
VRV\DO�\DSòGD�RUWD\D�©òNDQ�Kò]Oò�GH L PH��+HGVWU¸P��������*UHHQ௕HOG��
������1��(LVHQVWDG���������]DPDQò�YH�IDUNOòOD PD\ò�Kò]ODQGòUPò WòU�GH�
QLOHELOLU��

�RNOX� NX DN� NXUDPò� ¸QF¾OHULQGHQ� 0DQQKHLP�� WUDYPDWLN� WDULKVHO�
ROD\ODUòQ�QHVLOOHU�DUDVò�ELU�ELOLQ©�\DUDWòOPDVòQGDNL�URO¾Q¾�YXUJXODPò WòU��
+HU�W¾UO¾�WUDYPDWLN�ROD\�QHVLOOHU�DUDVò�ELOLQFL� HNLOOHQGLUHELOLUNHQ��¸]HO�
OLNOH� VDYD ODU� ¸QHPOL� ELU� QRNWDGD� J¸U¾QPHNWHGLU� �0DQQKHLP�� �������
<LQH�NXUDPD�J¸UH��IDUNOò�]DPDQ�YH�GHYLUOHUGH�E¾\¾\HQ�YH�E¾\¾G¾ ¾�
G¸QHPLQ�VRV\DO��WDULK°��N¾OW¾UHO�YH�VL\DVL�ROD\ODUGDQ�HWNLOHQHQ�NX DNODU��
IDUNOò�LQDQ©��GH HU��WXWXP�YH�EHNOHQWLOHUH�VDKLS�ROPDNWD��W¾P�EX�IDUNOò�
OòNODU�GD�©DOò PD�\D DPòQò�HWNLOHPHNWHGLU��,QJOHKDUW���������.X DNODUòQ�
IDUNOòOD PDVò�QRNWDVòQGD�XOXVODUDUDVò�G¾]H\GH�9LHWQDP�6DYD ò��VLYLO�KDN�
ODUòQòQ�JHOL LPL��.HQQHG\�VXLNDVWò��FLQVHO�GHYULP��E¾\¾N�EXQDOòP��NDGòQ�
KDUHNHWOHUL��$\֢GD�LON�\¾U¾\¾ ��E¾\¾N�HNRQRPLN�NUL]OHU��VRV\DO�\DSòGDNL�



Kò]Oò�GH L LPOHU��WHNQRORML�YH�LOHWL LP�DODQòQGDNL�GH L LPOHU��NRP¾QL]�
PLQ�G¾ ¾ ¾�JLEL�ROD\ODU�]LNUHGLOPHNWHGLU��$GDPV������֢GHQ�DNW��6HVVD�
Y�G U��� ������ ,QJOHKDUW�� ������ ���� ,QJOHKDUW�� ������ ����� -XUNLHZLF]� ��
%URZQ������������7ZHQJH��������

7¾UNL\H֢GH�LVH�LKWLODOOHU��©RN�SDUWLOL�G¸QHP�VDQFòODUò��VD �VRO�©DWò PD�
Vò��¾QLYHUVLWH�ROD\ODUò��NDGòQODUòQ�\R XQ�RODUDN� L �KD\DWòQD�NDWòOòPODUò��
FHS�WHOHIRQXQXQ�KD\DWòPò]D�JLUPHVL��N¸\GHQ�NHQWH�J¸©��WHOHYL]\RQXQ�
KD\DWòPò]D�JLUL L�JLEL�¸QHPOL�ROD\ODU��NX DNODU�DUDVò�IDUNOòOD PD�QRNWD�
VòQGD�¸QHPOL�ELUHU�G¸QHPH©�RODUDN�J¸U¾OPHNWHGLU��*¾UE¾]�����������
��������$GòJ¾]HO�Y�G U������������������.DOD\Fò� ��.¸N©HO�������������
%X�QRNWDGD�7¾UNL\H֢QLQ�%DWò֢GDQ�IDUNOò��NHQGLQH�¸]J¾�ELUWDNòP�WDULK°��
VL\DVL�YH�N¾OW¾UHO�¸]HOOLNOHUL�ROGX XQD�J¸UH��7¾UNL\H֢GHNL�NX DN�ROJXVX�
YH�NX DN�JUXSODUòQòQ�WDQòPODQPDVòQD�LOL NLQ�GDKD�ID]OD�VLVWHPDWLN�YH�EL�
OLPVHO�©DOò PD\D�GD�LKWL\D©�ROGX X�LQN¤U�HGLOPH]�ELU�JHU©HNOLNWLU��*¾U�
E¾]������������

*¾Q¾P¾]�G¾Q\DVòQGD�WHNQRORMLN�GH L LP�YH�JHOL LPLQ�¾UHWWL L�\HQL�
LOHWL LP�DUD©ODUò�YH�¸]HOOLNOH�VRV\DO�PHG\D�XQVXUODUò�ELUH\OHULQ�W¾P�KD\DW�
WDU]òQD�\DQVòPDNWDGòU��%X�HWNL��KHU�ELU�NX DN�L©LQ�IDUNOò�EL©LP�YH�RUDQ�
ODUGD�RUWD\D�©òNDELOPHNWHGLU��$\Qò�\òOODU�DUDVòQGD�GR XS�D\Qò�G¸QHPLQ�
VRV\R�N¾OW¾UHO�¸]HOOLNOHULQL�\D D\DQ�ELUH\OHU��¾\HVL�ROGXNODUò�NX D D�QL�
WHOLN�YH�WXWXPODU�JHOL WLUHUHN�EX�HWNLOHQPH�V¾UHFLQL�ELUOLNWH�GHQH\LPOH�
PHNWHGLUOHU��6¾PHU������������

�]HOOLNOH������VRQUDVò�GR DQ�YH�<�NX D ò�RODUDN�LVLPOHQGLULOHQ�\HQL�
NX D òQ�©DOò PD�KD\DWòQD�JLUL L\OH�EHUDEHU�NX DNODU�DUDVò�IDUNOòOòNODU�PH�
VHOHVLQH�J¸VWHULOHQ�LOJLGH�GH�DUWò �J¸]OHQPL WLU��.X DNODUòQ�WXWXP�YH�GH�
HUOHULQLQ�IDUNOòOò òQD�GDLU�DOJò�YH�LQDQ©��ED]ò�DUD WòUPDFò�YH�H LWLPFL�

OHU�WDUDIòQGDQ�J¾QGHPGH�WXWXOPDNWDGòU��*¾UE¾]����������������'L HU�
\DQGDQ�L �DKODNò��PRWLYDV\RQX�YH�ELUH\VHO�GH HUOHUGHNL�IDUNODUD�\¸QHOLN�
GDKD�ID]OD�VLVWHPDWLN�YH�ELOLPVHO�©DOò PD�\DSPDQòQ�DODQD�NDWNò�VXQDFD ò
G¾ ¾Q¾OPHNWHGLU��

.X DN�LEDUHVL��VRV\RORMLN�NXUDPGD�NXYYHWOL�ELU�]HPLQH�VDKLSWLU��DQ�
FDN�L �GH HUOHULQGH�NX D D�ED Oò�IDUNOòOòNODUòQòQ�ELOLPVHO�YH�GHQH\VHO�DU�
J¾PDQODUò�NDUò òNWòU��%LU©RN�GH HUOHQGLUPH�֥QHVLO֦�YH�֥\D ֦�DUDVòQGDNL�
D\UòPGD�ED DUòVò]GòU� �$NGHPLU�Y�G U��� ����������� ֥6RV\RORMLN�ELU�ROJX�
RODQ�NX D ò�W¾P¾\OH�N¾OW¾UHO�ED ODPGDQ�ED òPVò]�GH HUOHQGLUPHN�QH�



NDGDU�GR UX"֦�VRUXVX�GD�¸QHPOL�ELU�VRUX�RODUDN�NDU òPò]GD�GXUPDNWDGòU�
��]HU�Y�G U���������� QN¤U�HGLOHPH]�ELU�ROJX�RODUDN�NX DNODUòQ�ROX X�
PXQGD�R�G¸QHPGH�\D DQDQ�¸QHPOL�WRSOXPVDO�YH�SROLWLN�ROD\ODUòQ�HWNLVL�
EXOXQPDNWDGòU��%XOJDQ���*¸NWD ������������

.RQX\D� RODQ� LOJL\L� J¸VWHUPHVL� EDNòPòQGDQ� *RRJOH� DUDPD� PR�
WRUXQGD� ֥JHQHUDWLRQDO�GLIIHUHQFHV� LQ� WKH�ZRUNSODFH� �©DOò PD�DODQòQ�
GD� MHQHUDV\RQ� IDUNOòOòNODUò�֦�NHOLPHVL� LOH� DUDPD�\DSòOGò òQGD�\DNOD òN�
�����������*¾UE¾]������������DGHW�DUDPD�QHWLFHVL�LOH�NDU òOD òOPDNWD�
GòU��7¾UN©H�֥NX DN�IDUNOòOòNODUò֦�DUDPDVòQGD�����������VRQX©��֥©DOò PD�
RUWDPòQGD� NX DN� IDUNOòOòNODUò֦� DUDPDVòQGD� LVH� �������� VRQX©� J¸U¾O�
PHNWHGLU��

.X DNODU�NRQXVXQGD�NHVLQ�YH�EHOLUJLQ� VòQòUODU� ©L]PHN�J¾©�J¸U¾Q�
PHNWHGLU��6WUDXVV���+RZH�����������������]HOOLNOH�NX DNODUòQ�QDVòO�IDUN�
OòOD WòUòOGò ò��DUD WòUPDFòODUòQ�HQ�©RN�KDQJL�VRQX©ODUòQ�ROGX XQD�LQDQGò ò
WDULKVHO�ROD\ODUD�ED OòGòU��%XQD�J¸UH�NHVLQ�VòQòUODPDODU��XOXV�YH�N¾OW¾UOH�
UH�J¸UH�GH�GH L PHOLGLU��©¾QN¾�IDUNOò�E¸OJHOHU�IDUNOò�ROD\ODUD�PDUX]�NDOòU�
�0RVV���������+HU� MHQHUDV\RQXQ�NHQGLQH�J¸UH�J¾©O¾�YH� ]D\òI�\DQODUò
EXOXQDELOLU��6WUDXVV���+RZH������������

.X DNODU�DUDVò�IDUNOòOòNODU�EXOXQPDNWDGòU��.U\ZXODN���5REHUWV��������
������ 5HHYHV� �� 2K�� ������� DQFDN� EX� IDUNOòOòNODU�� SHN� ©RN� GH L NHQH�
ED Oò�RODUDN�QHW�EL©LPGH�RUWD\D�NRQDPD\DELOLU��<D ��HNRQRPL��7D\ORU��
��������������N¾OW¾U��WHNQRORML��JHOHQHN�J¸UHQHNOHU��VDQD\LOH PH��/HV�
WHU�Y�G U�����������������JLEL�HWNHQOHU�NX DNODU�DUDVò�©L]JLOHUL�NLPL�]D�
PDQ�NDOòQOD WòUòUNHQ�NLPL�]DPDQ�GD�EHOLUVL]OH WLUPHNWHGLU��$\GLQ���%D�
RO��������������HWLQ���.DUDODU�������������'HQH©OL���'HQH©OL������������
1LWHNLP�;�NX D ò�L©HULVLQGH�\HU�DODQ�¸ UHWLP�¾\HOHUL��$UVODQ���6WDXE��
���������LOH�\DSòODQ�P¾ODNDWODUGD�GD�EX�KXVXVD�YXUJX�\DSòOPò WòU��$QFDN�
NX DNODU��JHQHOOLNOH�G¸QHPLQ�N¾OW¾UHO�¸]HOOLNOHULQGHQ�L]OHU�WD òPDNWDGòU�
�'HQH©OL���'HQH©OL������������

.X ODNODU�DUDVò�IDUNOòOòN�YH�EHQ]HUOLNOHUL�RUWD\D�NR\PDVò�EDNòPòQGDQ�
IDUNOò�ND\QDNODUGDQ�GHUOHQHQ�ELU�WDEOR�D D òGD�YHULOPL WLU��7D\ORU��������
����&DUDQ\DJDQ��������������5HHYHV���2K�������������'HQH©OL���'HQH©�
OL������������HWLQ���.DUDODU��������������
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DQODPò�QHGLU"

�'HQJHOL
�(VQHN
�6DGDNDW�GX\JXODUò
GH L NHQ
�7RSOXPD�GX\DUOò
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HGHUL]"

�'DKD�JHU©HN©L
�5LVN�NDU òWò
ELUOLN©L

�<DUDWòFò
�7HNQRORML�LOH�
GR DQ

���.8 $.�7�5/(5
�RNOX� NX DN� NXUDPò� V¸]� NRQXVX� ROGX XQGD� DNOD� LON� JHOHQ� LVLP�

0DQQKHLP֢GòU� ������� ������ ������� 0DQQKHLP�� WUDYPDWLN� WDULKVHO�
ROD\ODUòQ�QHVLOOHU� DUDVò� ELU� ELOLQ©� \DUDWòOPDVòQGDNL� URO¾Q¾�YXUJXODPò �
Wò��0DQQKHLP���������6RQUDVòQGD�©RNOX�NX DN�NXUDPò�6WUDXVV���+RZH�
�������� ,QJOHKDUW� �������� 6HVVD� Y�G U�� �������� .XSSHUVFKPLGW� ��������
7ZHQJH�������������JLEL�IDUNOò�LVLPOHUFH�IDUNOò�D©òODUGDQ�HOH�DOòQPò �YH�
SRS¾OHUOH WLULOPL �ROXS�J¾Q¾P¾]GH�GH�J¾QFHOOL LQL�\LWLUPHPL WLU��

)LNLU�YHUPHVL�EDNòPòQGDQ� IDUNOò�ND\QDNODUGDQ�¸QH�©òNDQ�NX DN�Vò�
QòIODPDODUò�YH�WDULK�DUDOòNODUò�D D òGD�WDEOR� HNOLQGH�YHULOPL WLU��7D\ORU��
���������5HHYHV���2K��������������DNPDN���<XQXV������������7ZHQJH�
Y�G U��������������*¾UE¾]������������



7DEOR����.X DN�LVLPOHQGLUPHOHUL�YH�G¸QHPOHU
.X DN� VLPOHQGLUPHOHUL

7DSVFRWW � %DE\�%RRP�*H�
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/DQFDV�
WHU�DQG�
6WLOOPDQ�

7UDGLWLRQDOLVWV�
�*HOHQHN©LOHU��
�����������

%DE\�%RRPHUV�
�����������

*HQHUDWLRQ�;HUV�
�����������

*HQHUDWLRQ�<�
�����������

�

=HPNH�
Y�G U�

9HWHUDQV��*D�
]LOHU��������
�����

%DE\�%RRPHUV�
�����������

*HQ�;HUV�
�����������

1H[WHUV�
�����������

2EOLQ�
JHU�DQG�
2EOLQ�
JHU�

0DWXUHV��2O�
JXQODU���������

%DE\�%RRPHUV�
�����������

*HQ�;HUV�
�����������

*HQ�<��0LO�
OHQLDOV�������
�����

3RVW�0LO�
OHQQLDOV�
������
3UHVHQW�

�RNOX�NX DN�NXUDPò�ED ODPòQGD�KHU�QH�NDGDU�IDUNOò�\òO�DUDOòNODUò�YH�
WDQòPODPDODU�V¸]�NRQXVX�ROVD�GD�EX�©DOò PDGD�VRV\R�HNRQRPLN��WHNQR�
ORMLN�YH�N¾OW¾UHO�G¸Q¾ ¾POHULPL]OH�GDKD�ID]OD�X\XP�VD ODGò ò�G¾ ¾Q¾OHQ�
NX DN�D\UòPò�HVDV�DOòQPò WòU��%X�VH©LP��NX DNODU�DUDVò�IDUNOòOD PD�YH�D\Qò
]DPDQGD�D\Qò�WHNQRORMLN�YH�N¾OW¾UHO�XQVXUODUD�PXKDWDS�ROPD�GXUXPX�
LOH�ELUOLNWH�WHNQRORMLN�GH L LPLQ�Kò]ODQGò ò�DUDOòNODUOD�LOJLOL�LGHDO�ELU�]D�
PDQ�DUDOò òQD�L DUHW�HWWL L�G¾ ¾Q¾OG¾ ¾�L©LQ�WHUFLK�HGLOPL WLU��7ZHQJH�
Y�G U����������������DNPDN���<XQXV������������*¾UE¾]�������������

%X�NX DNODU�NURQRORMLN�VòUD\OD�
��%HEHN�3DWODPDVò�.X D ò� �%DE\�%RRPHUV�� �����֝������DUDVò� GR�

DQODU��
��;�.X D ò��*HQ�;�������֝������DUDVò�GR DQODU��
��<�.X D ò��*HQ�0H��*HQ�<�YH�Q*HQ�������֝������DUDVòQGD�GR DQODU��



��=�.X D ò��L*HQ�YH�.X DN�,�������\òOò�YH�VRQUDVòQGD�GR DQODU�� HN�
OLQGHGLU��

)DUNOò�NX DN�D\UòPODUòQGD�ELUELULQGHQ�IDUNOò�]DPDQ�GLOLPOHUL�YH�LVLPOHQ�
GLUPHOHU��5HHYHV���2K�������������EXOXQVD�GD�J¾Q¾P¾]GH�VRV\DO�\D DPGD�
WHPHOGH�G¸UW�DNWLI�NX D òQ�©R XQOXN�YH�HWNLQOL LQGHQ�V¸]�HGLOHELOLU��

�����%HEHN�3DWODPDVò�.X D ò������������
NLQFL�'¾Q\D�6DYD ò֢QGDQ������\òOòQD�GHN�GR DQODUò�L©HUHQ�EX�NX DN��

EHEHN�SDWODPDVò�NX D ò�RODUDN�DGODQGòUòOPDNWDGòU��%X�NX DN��D òUOòNOò�RODUDN�
NDGòQ�HUNHN�H LWOL L��òUN©òOòNOD�P¾FDGHOH�YH�©HYUH\H�GX\DUOòOòN�NRQXODUò\OD�
¸QH�©òNDQ�ELU�NX DN�ROPX WXU��6WUDXVV���+RZH������������������%X�NX D D�
ED òPVò]�ROPDODUò�YH�NHQGL�NDGHUOHULQL�NRQWURO�HGHELOHFHNOHUL�¸ UHWLOPL �
WL��GROD\òVò\OD�EX�GXUXP������֢ODUGDNL�DQWL�RWRULWHU�N¾OW¾U�KDUHNHWLQGH�GH�
NHQGLQL�J¸VWHUPL WLU��(GLWRUV�RI�1HZ�6WUDWHJLVW�3XEOLFDLWRQV�����������

%HEHN�SDWODPDVò�NX D ò��UHNDEHW©L��ELUH\FL��VLVWHPLQ�LOHUOHPHVL�DGòQD�
RQX�G¾]HQOHPHN�L©LQ�\ROODU�DUD\DQ�ELUH\OHUGHQ�ROX XU��%¾\¾PH��GH L �
PH�YH�JHQL OHPH��NX DN�PHQVXSODUò� L©LQ�¸QHPOL�XQVXUODUGòU� �&UDPS�
WRQ� ��+RGJH�� ������ ���� 7HOHYL]\RQXQ� G¾Q\DODUòQò� GUDPDWLN� EL©LPGH�
GH L WLUGL L�EX�NX DN��0DUWLQ�/XWKHU�.LQJ��:RRGVWRFN��%HDWOHV�YH�+D�
QRL�+LOWRQ�JLEL�LVLPOHUGHQ�HWNLOHQPL WLU��.X DN�PHQVXSODUò�E¾\¾PH�YH�
NHQGLQL�JHOL WLUPH\H�LQDQPDNWDGòU��5HHYHV���2K�������������

%X�NX DNWDNLOHU�L �ELUOLN©L�ROXS�Uò]D�HVDVOò�ELU�\¸QHWVHO�DQOD\ò �L©HUL�
VLQGH�©DOò PD\ò� WHUFLK�HGHUOHU���DOò òODQ�RUWDP��NDWòOòP�LONHVL�YH�WDNòP�
UXKX�G¾ ¾QFHVL� HNVHQLQGH� HNLOOHQPHOLGLU� �6HVVD� Y�G U��� ������ ��������
OHWL LP�¸QHPOL�ROPDNOD�ELUOLNWH�ELUH\VHO�¸]HUNOLNWHQ�¸G¾Q�YHULOPHPHOL�
GLU��7RUXQWD\�������������.X DN�PHQVXSODUò�©DOò NDQ�YH�NDQDDWN¤U�ROXS�
VDGDNDW�GX\JXODUò�GD�\¾NVHNWLU��$GòJ¾]HO�Y�G U�������������

�����;�.X D ò������������
%X�NX D òQ�¾\HOHUL������֝������\òOODUò�DUDVòQGD�GR PX WXU��.X D òQ�

HEHYH\QOHUL�� VHVVL]�NX DN�\D�GD�EHEHN�SDWODPDVò�NX D òQD��%DE\�%RR�
PHUV��PHQVXS�ELUH\OHU�RODUDN�GH HUOHQGLULOPHNWHGLU��J¸]�DUGò� HGLOPL
ROXS�GDKD� D]� WDNGLU�J¸UPH� LOH� \¾]�\¾]H�JHOPL OHUGLU���QFHNL� NX D D�
J¸UH�NòVPHQ�GDKD�D]�VDGòN�ROXS�WHNQRORML�LOH�LOJLOL�GH L LPL�NDEXO�HWPH�



H LOLPLQGHGLUOHU��7ZHQJH������������������(GLPOHUL�LOH�LOJLOL�GH�\DSòFò
JHUL�ELOGLULP�EHNOHUOHU��&UDPSWRQ���+RGJH������������%X�NX D òQ�G¾Q�
\D\D�JHOGLNOHUL� YH�\HWL WLNOHUL� \òOODUGD�7¾UNL\H֢GH�YH�G¾Q\DGD�¸QHPOL�
GH L LPOHU�\D DQPò WòU��%XQODUD�ED Oò�RODUDN�JH©L �NX D ò�RODUDN�GD�EL�
OLQPHNWHGLUOHU��%DOWDFò�����������

;�NX D ò�¾\HOHUL��¸]J¾UO¾NOHULQH�G¾ N¾Q�ROXS�NHQGL�VRUXPOXOXNODUò�
Qò�HUNHQ�\D ODUGD�DODUDN�GDKD�©RN�P¾FDGHOH�HGHUHN�\HWL PL OHUGLU��.HQ�
GLOHULQH�J¾YHQHQ�NX DN�¾\HOHUL�SUDWLN�ROXS�JOREDO�G¾ ¾QFH�YH�©H LWOLOL LQ�
IDUNòQGDGòUODU��HVQHN�ELU�©DOò PD�KD\DWòQò�WHUFLK�HGHUOHU��5HHYHV���2K��
������ ������.X DN� ¾\HOHUL�� JHOL PL � DNDGHPLN� H LWLPH� YH� XOXVODUDUDVò
GHQH\LPL� DUWWòUPD� IòUVDWODUòQD�\¸QHOPL �� GH HUOL� \HWHQHNOHU� ND]DQPDN�
L©LQ�DUD\ò �L©LQGH�ROPX ODUGòU��'֢$PDWR���+HU]IHOGW��������������<LQH�
NX DN�PHQVXSODUò��JHOHQHNVHO�L �RGDNOò�©DOò PD�EL©LPOHULQGHQ�]L\DGH�Vò�
QòUODUòQ�GDKD�D]�VDULK�ROGX X�L �DODQODUò�YH� DUWODUòQGD�©DOò PD\ò� WHUFLK�
HGHUOHU��<DOQò]NHQ�GDKD�ED DUòOò�YH�YHULPOL�©DOò DQ�NX DN�¾\HOHUL��©DOò DQ��
VDEòUVò]�YH�L �PHUNH]OLGLUOHU�� �YH�¸]HO�\D DP�DUDVòQGDNL�GHQJH\H�ROD�
ELOGL LQFH�¸]HQ�J¸VWHUPH\L�WHUFLK�HWPHNWHGLUOHU��7RUXQWD\�������������
;� NX D ò� ¾\HOHUL�� D\Qò� ]DPDQGD� ED OòOòN�KLVVL\DWò� GH L NHQ�� RWRULWH\H�
VD\JòOò��WRSOXPVDO�GX\DUOòOò ò�RODQ��L �PRWLYDV\RQODUò�L\L��NDQDDWN¤U�EL�
UH\OHU�RODUDN�WDQòPODQPDNWDGòU��7D\ORU�������������.X DN�¾\HOHUL��VWUHVOL�
L OHUGHQ�X]DN�GXUXS�\DSWòNODUò� L L�NH\LIOL�K¤OH�JHWLULU� �6WUDXVV���+RZH��
����������������;�NX D ò�¾\HOHUL��IDUNOòOD DQ�G¾Q\D� DUWODUòQD�DGDSWDV�
\RQ�DGòQD�E¾\¾N�ELU�JD\UHW� L©LQH�GH�JLUPHNWHGLUOHU� �$GòJ¾]HO�Y�G U���
����������������7¾UNL\H֢GH�JHQHOOLNOH�VHVVL]�NX D òQ�©RFXNODUò�RODQ�;�
NX D ò�¾\HOHUL�GDKD�©DOò NDQ��UHDOLVW�YH�NDQDDWN¤U�ELU�\DSò\D�VDKLSWLUOHU�
��HWLQ���.DUDODU������������;�NX D òQòQ�HQ�GLVLSOLQOL�YH�HQ�NDWò�WRSOXOXN�
ROGXNODUò�G¾ ¾Q¾OPHNWHGLU���]HU�Y�G U���������������;�NX D ò�¾\HOHUL�
NHQGL�VRUXQODUòQò�NHQGLOHUL�©¸]PH\H�DOò Pò WòU�YH�EX�QHGHQOH�GH�NHQGL�
OHULQH�J¾YHQOHUL�YH�L �EHFHULOHUL�GDKD�\¾NVHN�J¸U¾QPHNWHGLU��$NGHPLU�
Y�G U��������������)òUWòQDOò�ELU�G¾Q\DQòQ�EHOLUVL]OLNOHUL\OH�VDYD PDN�]R�
UXQGD�NDODQ�;�NX D ò��ND\òS�NX DN�RODUDN�GD�LVLPOHQGLULOPHNWHGLU��$O�
WXQWX �������������



�����<�.X D ò������դ������
<�NX D ò��LQWHUQHWLQ�GR XS�JHOL PH\H�ED ODGò ò�\òOODUGD�GR PX �LON�

NX DN�ROXS� IDUNOò�HWQLN�N¸NHQ�YH�N¾OW¾UOHUGHQ�NL LOHUOH� LOHWL LPL�J¸UH�
FH�GDKD�ID]OD�RODQ��GROD\òVò\OD�EX�ED ODPGD�NDU ò�NDU ò\D�EXOXQGXNODUò
]HQJLQ� N¾OW¾UHO� RUWDPOD� ¸QH� ©òNDQ� ELU� NX DNWòU��'L HU� \DQGDQ� NX DN�
¾\HOHUL��GR XPODUòQGDQ�LWLEDUHQ�\R XQ�EL©LPGH�LOHWL LP�RUWDPò�YH�UHN�
ODPODUòQ�HWNLVLQGH�NDOPò � ROXS� DQD�EDEDODUòQD�RUDQOD�GDKD�©RN�PDUND�
ELOLQFLQH�VDKLS�ROPX ODUGòU��6WUDXVV���+RZH������������������<�NX D ò��
PLOHQ\XP�NX D ò�RODUDN�GD�ELOLQLU� �%HQFVLN�Y�G U�������������� VWDWLN�
VHO�©DOò PDODU�J¸VWHUPL WLU�NL�<�NX D ò�PHQVXSODUò�DUDVòQGDNL�HNRQRPLN�
DUWODU�NDU òOD WòUòOGò òQGD�DOòP�J¾F¾�\¾NVHN�YH�DOòP�J¾F¾�G¾ ¾N�¾\HOHU�
DUDVòQGDNL� IDUNòQ� LPGL\H�NDGDU� LUGHOHQHQ�E¾W¾Q�NX DNODU� DUDVòQGD�HQ�
FLGGL�IDUN�ROX WXUDFDN�EL©LPGH�<�NX D òQGD�RUWD\D�©òNWò ò�J¸U¾OP¾ W¾U�
�7RUXQWD\�������������

<� NX D ò�PHQVXSODUò�� RWRULWH\L� NDEXOOHQPHNWH� ]RUOXN� \D D\DQ�� EX�
ED ODPGD�GD� ED òPVò]OòNODUòQò� ¸QHPVH\HQ�� VòN©D� L � GH L WLUHELOHQ�� EL�
UH\VHOOL L�̧ Q�SODQGD�RODQ�YH�WHNQRORML\OH�E¾\¾\HQ�ELUH\OHU�RODUDN�GH HU�
OHQGLULOPHNWHGLU� �7D\ORU�������������.X DN�¾\HOHUL�� WHNQRORML� WXWNXQX�
YH�WHNQRORML�NXOODQòPòQò�L\L�ELOHQ�NLPVHOHUGLU��*¾Q¾Q�RUWDODPD�RQ�EH
VDDWLQL�PHG\D�YH�LOHWL LP�WHNQRORMLOHUL�LOH�JH©LUHQ�EX�NX DN�L©LQ�KD\DWD�
GDLU�NRQIRU�©RN�¸QHPOLGLU��<�NX D ò�PHQVXSODUò��GL OLQLQ�E¾W¾Q¾�L©LQ�
GH�N¾©¾N�ELU�GL OL�©DUNò�ROPDNWDQVD�VLVWHPLQ�JHOHFH L� LOH� LOLQWLOL�NULWLN�
ELU�NRQXPGD�ROPD\ò�YH�\HQLOLNOHULQ� L©LQGH�EXOXQPD\ò� VH©PHNWHGLUOHU�
�$GòJ¾]HO�Y�G U�����������������

<�NX D ò�¾\HOHUL�J¸VWHUL H�¸QHP�YHULUOHU��EXQD�NDU òQ�G¾U¾VWO¾N�YH�
PLOOL\HW©LOLN�EDNòPòQGDQ�¸QFHNL�NX DNODUGDQ�JHULGHGLUOHU��%X�JUXS��HQ�
D]�NDWò�RODQ�JUXS�RODUDN�J¸]¾NPHNWHGLU���]HU�Y�G U���������������%X�
ELUH\OHU�� ©RN�J¸UHYOL�YH�©HYLN�©DOò DQODU�RODUDN� WDQòPODQòU��$\Qò� DQGD�
©H LWOL� L OHU�\DSDELOPH�\HWHQH LQL�KDL]GLUOHU��'ROD\òVò\OD�GD�EX�QLWHOLN��
NDUDU�YHUPH�EL©LPOHUL�EDNòPòQGDQ�NX DN�PHQVXSODUòQòQ�L OHULQL�NROD\�
OD WòUPDNWDGòU��<¾NVHNELOJLOL��������������

%X�NX D òQ�� LQWHUQHW�NX D ò��JHOHFHN�NX DN�YH�GLMLWDO�NX DN�RODUDN�
DGODQGòUòOGò ò�ELOLQPHNWHGLU��$QòODQ�LVLPOHU�GH HUOHQGLULOGL LQGH�<�NX�
D òQòQ�NHQGLQGHQ�¸QFHNL�NX DNODUGDQ�KDQJL�\¸QOHUL\OH� IDUNOòOD Wò òQò
J¸UHELOLUL]�� QJLOL]FHGH�֥QHGHQ֦�DQODPòQGDNL�֥:K\֦�NHOLPHVLQGHQ�JH�



OHQ�EX�֥<֦�KDUIL�EX�MHQHUDV\RQD��VRUJXOD\òFò�\¸QOHULQGHQ�GROD\ò�YHULO�
PL WLU��%DOWDFò�������������

<� NX D ò�� ED]ò� WHUFLK� YH� HGLPOHUL\OH� ;� NX D òQGDQ� D\UòOPDNWDGòU�
�.R©� ���]W¾UN�� ������ ����� 6RUXQODUò� ©¸]HUNHQ� SUDJPDWLVWWLUOHU�� ED D�
Uò\D� RGDNODQPò ODUGòU�� NHQGLOHULQH� J¾YHQLUOHU�� L\LPVHU� ROXS� ©H LWOLOL L�
¸QHPVHUOHU��5HHYHV���2K��������������*HQHOOLNOH�\¾NVHN�H LWLPOL�ROXS�
JHOHQHNOHUGHQ�\HQL�G¸QHPH�JH©L L�VHPEROL]H�HGHUOHU��$GDSWDV\RQ�NDSD�
VLWHOHUL�\¾NVHN�ROXS�D\Qò�DQGD�ELUGHQ�ID]OD�L H�RGDNODQDELOLUOHU��( LWLP��
NXU�YH�VWDMODU�\ROX\OD�NHQGLOHULQL�HWNLQ�EL©LPGH�KD\DWD�KD]òUODUODU��6D�
EòUVò]�NL LOLNOHUL�QHGHQL\OH�Kò]OòFD�¸G¾O�EHNOHUOHU��3DUD�ND]DQPDN�¸QHP�
OLGLU��SDUD�LOH�¸]J¾UO¾N�DUDVòQGD�LOL NL�NXUDUODU��.ROD\�L �GH L WLUHELOLUOHU��
EX�ED ODPGD�©DOò WòNODUò�\HUGH�PRWLYDV\RQD�LKWL\D©ODUò�YDUGòU��%HUNXS��
����������������

�����=�.X D ò�������YH�6RQUDVò�
%X�NX DN�KHQ¾]�EHOLUJLQ�EL©LPGH�©DOò PD�\D DPòQGD�GD�EXOXQPDGò�

ò�L©LQ�NX D òQ�J¾©O¾�YH�]D\òI�WDUDIODUò�\HWHULQFH�WHVSLW�HGLOHPHPL ��EX�
QXQOD�EHUDEHU�\DSòODQ�J¸]OHP�YH�GH HUOHQGLUPHOHU��=�NX D ò�¾\HOHULQLQ�
PDUND�YH�L �J¸UG¾NOHUL�ILUPDODUD�NDU ò�VDGDNDWVL]�RODELOHFHNOHULQL��NDUDUOò
YH�KòUVOò�ROPD\DELOHFHNOHULQL��©DEXFDN�VòNòOGòNODUò�L©LQ�NROD\�YD]JH©HEL�
OHFHNOHULQL�RUWD\D�NR\PDNWDGòU��%HMWNRYVN¿�������������%X�GXUXP��D\Qò
]DPDQGD�NX DN�¾\HOHULQLQ�VWDQGDUW�L OHUH�\¸QHOPH\LS�GDKD�©RN�NL LVHO�
OH WLUHELOHFHNOHUL�DODQODUò�WHUFLK�HWPHOHUL�JLEL�ELU�VRQXFX�GD�EHUDEHULQGH�
JHWLUHELOPHNWHGLU��7RUXQWD\�������������%XQXQOD�EHUDEHU�NX DN�¾\HOH�
ULQLQ�\DUDWòFòOòN��KDN�DUDPD��IDUNOò�WRSOXPVDO�NDWPDQODUOD�GL\DORJ�YH�ED�
DUòOò�LOHWL LP�NRQXVXQGD�GD�ED DUòOò�RODELOHFHNOHUL�GH HUOHQGLULOPHNWHGLU��
7HNQR�N¾UHVHO�ELU�G¾Q\DGD�GR DQ�=�NX D òQòQ�¾\HOHUL��KHUKDQJL�ELU�
\HUGHNL�KHUKDQJL�ELU�NL L\OH�WHPDVD�JH©HELOLU��7HNQRORML�ED òPOòVò�ROD�
UDN�DGODQGòUòODELOHFHN�=֢OHULQ��LQWHUQHWH�K¤NLP�ROPDN��WHNQRORML��7D\�
ORU�� ������ ����� LQWHUQHW� WDEDQOò� R\XQODU�R\QDPDN�� LQWHUQHW�RUWDPòQGD�
VRV\DOOH PHN�� ����� ©HYULPL©L� ROPDN�� ELOJL� DOPDN� YH� V¾UHNOL� ELU� H\OHU�
SD\OD PDN�JLEL�\¸QOHUL�EXOXQPDNWDGòU��6DEòUVò]GòUODU�YH�GLNNDWOHUL�D]GòU��

�� <�NX D ò�WHPHO�¸]HOOLNOHUL�NRQXVXQGD�ILNLU�YHUHELOHFHN�ELU�WDEOR�L©LQ�EN��=HNL�<¾N�
VHNELOJLOL�� ֥7¾UN�7LSL�<�.X D ò֦��(OHNWURQLN� 6RV\DO� %LOLPOHU�'HUJLVL�� ������ ��������
���֝����



�]J¾YHQOHUL�\¾NVHN��%HQFVLN�Y�G U�������������ROXS�YHULPOL�YH�\HQL�
OLN©L�ROPD�\¸QHOLPOHUL�YDUGòU��%HUNXS��������������=�NX D ò�WDUDIòQGDQ�
NXOODQòODQ�NHOLPH��KDUI�YH�LIDGHOHU��HEHYH\QOHUL�L©LQ�ROGXN©D�IDUNOò�ROXS�
EX�GXUXP��ED]HQ�LNL�MHQHUDV\RQX�ELUELULQGHQ�D\òUDELOPHNWHGLU��%HQFVLN�
Y�G U��������������

����51(./(0 1�*(1(/�<$3,6,
$UD WòUPDPò]òQ� HYUHQL�� ���������� H LWLP� ¸ UHWLP� \òOò� EDKDU� G¸�

QHPLQGH�%R]RN��QLYHUVLWHVL� ODKL\DW�)DN¾OWHVLQGH�¸ UHQLPLQH�GHYDP�
HGHQ������̧ UHQFLGLU��.ò]�̧ UHQFLOHULQ�D òUOòNWD�ROGX X�J¸U¾OPHNWHGLU��
%X�¸ UHQFLOHULQ�GD òOòPò X� HNLOGHGLU�

7DEOR����$UD WòUPD�HYUHQL
+D]òUOòN�6òQòIò

1RUPDO�� UHWLP .ò]� ��� (UNHN� �� 7RSODP� ���

NLQFL�� UHWLP .ò]� �� (UNHN� �� 7RSODP� ���

7RSODP .ò]� ��� (UNHN� �� *��7RSODP�� ���

���6òQòI

1RUPDO�� UHWLP .ò]� �� (UNHN� �� 7RSODP� ���

NLQFL�� UHWLP .ò]� �� (UNHN� �� 7RSODP� ��

7RSODP .ò]� ��� (UNHN� �� *��7RSODP�� ���

���6òQòI

1RUPDO�� UHWLP .ò]� �� (UNHN� �� 7RSODP� ���

NLQFL�� UHWLP .ò]� �� (UNHN� �� 7RSODP� ��

7RSODP .ò]� ��� (UNHN� �� *��7RSODP�� ���

���6òQòI

1RUPDO�� UHWLP .ò]� �� (UNHN� �� 7RSODP� ���

NLQFL�� UHWLP .ò]� �� (UNHN� �� 7RSODP� ��

7RSODP .ò]� ��� (UNHN� �� *��7RSODP�� ���

���6òQòI

1RUPDO�� UHWLP .ò]� �� (UNHN� �� 7RSODP� ��

NLQFL�� UHWLP .ò]� �� (UNHN� �� 7RSODP� ��

7RSODP .ò]� �� (UNHN� �� *��7RSODP�� ���



%XQODUòQ�Gò òQGD�GHYDP�PHFEXUL\HWL�ROPD\òS�DOWWDQ�GHUVL�EXOXQDQ�
���Nò]�YH����HUNHN�¸ UHQFL�YDUGòU��7RSODPGD�<R]JDW�%R]RN��QLYHUVL�
WHVL� ODKL\DW�)DN¾OWHVLQH�ND\òWOò������¸ UHQFL�EXOXQPDNWDGòU�

�UQHNOHP�� �UQHNOHP�� DUD WòUPD� HYUHQLQLQ� \DNOD òN� ���֢VLQGHQ�
ROX WXUXOPX �ROXS�EX�GXUXP�DUD WòUPDQòQ�JH©HUOLN� YH�J¾YHQLOLUOL LQL�
DUWWòUPò WòU���UQHNOHP�VH©LPLQGH�WDEDNDOò� �NDWPDQOò��¸UQHNOHP�VH©LPL�
WHNQL L�NXOODQòOPò WòU��6HQDP���$NSDQ��������������%X�WHNQLN�©HU©HYH�
VLQGH�DQD�WDEDND�VòQòI�G¾]H\L�ROPDN�¾]HUH��\D ��FLQVL\HW�YH�ELULQFL�LNLQFL�
¸ UHWLP�ROPD�GXUXPX�ED ODPòQGD�NDWPDQODU�ROX WXUXOPX ��EX�DQD�WD�
EDND�YH�NDWPDQODUGDQ�RUDQWòVò]�WDEDNDOò�VH©LP�WHNQL LQH�X\JXQ� HNLOGH�
¸UQHNOHP�DOòQPò WòU���UQHNOHP�DOòQòUNHQ�KHU�QH�NDGDU�\XNDUòGDNL�NDW�
PDQODU�HNVHQLQGH�RUDQWòVò]� WHVDG¾IL� VH©LP�\DSòOVD�GD�JHUHN�KD]òUOòN����
�����YH����VòQòI�G¾]H\LQGHQ�JHUHN�Nò]�JHUHNVH�HUNHN�VòQòIODUòQGDQ�KHP�
ELULQFL�KHP�GH�LNLQFL�¸ UHWLPGHQ�¸ UHQFLOHULQ�ROPDVòQD�¸]HQ�J¸VWHULO�
PL WLU��.ò]�HUNHN�VòQòIODUò��ELULQFL�YH�LNLQFL�¸ UHWLP�VòQòIODUò�DUDVòQGDNL�
VD\òVDO� IDUN� GLNNDWH� DOòQPò �� VD OòNOò� WHPVLOL\HW� ROX PDVò� DGòQD� RUDQWò�
Vò]� WDEDNDOò� ¸UQHNOHP� VH©LPL� WHNQL L� WHUFLK� HGLOPL WLU��� %X� ©HU©HYHGH�
EHOLUOHPL �ROGX XPX]�HYUHQ�L©HULVLQGHQ�DUD WòUPD\D�����¸ UHQFL�G¤KLO�
ROPX WXU��$QFDN�\DSòODQ�DQNHW�QHWLFHVLQGH�\D �JUXEX�RODUDN�<�NX D ò
L©HULVLQH�JLUPH\HQ�¸ UHQFLOHUH�DLW�IRUPODU��L DUHWOHQPHPL �ER �VD\IDOD�
Uò�EXOXQDQ�YH�EHOLUJLQ�EL©LPGH�WRSOXFD�D\Qò�VH©HQHNOHULQ�L DUHWOHQGL L�
IRUPODU� G¾ ¾OP¾ �� GH HUOHQGLUPH� ���� DQNHW� IRUPX� ¾]HULQGHQ� \DSòO�
Pò WòU��$UD WòUPDPò]������������H LWLP�¸ UHWLP�\òOòQGD�<R]JDW�%R]RN�
�QLYHUVLWHVL� ODKL\DW�)DN¾OWHVLQH�ND\òWOò�¸ UHQFLOHUOH�VòQòUOòGòU�

%XQXQ� Gò òQGD� ;� NX D ò� ED ODPòQGD� \DSòODFDN� GH HUOHQGLUPHOHU�
L©LQ� NX DN� \D � VòQòUODUòQGD� �� ¸ UHWLP� HOHPDQò� LOH� \DUò� \DSòODQGòUòOPò
J¸U¾ PHOHU�\DSòOPò WòU��+HU�ELU�J¸U¾ PHFL�0���0���0���0���0���0��
LOH�NRGODQDUDN�¸ UHWLP�HOHPDQODUòQòQ�©DOò PD�E¾Q\HVLQGH�LIDGH�YH�GH�
HUOHQGLUPHOHULQH�\HU�YHULOPL WLU��<LQH�DQNHWOHULQ�VRQ�E¸O¾POHULQGH�\HU�

DODQ�¸ UHQFL�J¸U¾ OHULQH�LOL NLQ�E¸O¾P¾�GROGXUDQ�¸ UHQFLOHULQ�LIDGHOH�
ULQGHQ�VH©NLOHU��*����*����� HNOLQGH�NRGODQPò ��YHULOHULQ�DQDOL]LQGH�
EX�J¸U¾ OHUH�GH�\HU�YHULOPL WLU��

�� 7DEDNDOò� ¸UQHNOHP� VH©LPLQLQ� DYDQWDM� YH� GH]DYDQWDMODUò� L©LQ� EN�� 3HWHU� /\QQ�� ֥7KH�
$GYDQWDJH�DQG�'LVDGYDQWDJH�RI�,PSOLFLWO\�6WUDWLILHG�6DPSOLQJ֦��8QGHUVWDQGLQJ�6RFLHW\�
:RUNLQJ�3DSHU�6HULHV�����������������'2,�����������PGD���������



���$5$ 7,50$1,1�%8/*8/$5,
�UQHNOHPLQ�GHPRJUDILN�\DSòVò X� HNLOGHGLU��

7DEOR�����UQHNOHPLQ�FLQVL\HW�GD òOòPò

&LQVL\HW 1 �
(UNHN ��� ����
.ò] ��� ����
7RSODP ��� �����

�UQHNOHPLQ������֢¾�HUNHN�������֢VL�Nò]�¸ UHQFLOHUGHQ�ROX PDNWD�
GòU��( LWLP�DODQ�Nò]�HUNHN�¸ UHQFL�VD\òODUò�G¾ ¾Q¾OG¾ ¾QGH�RUDQWòOò�ELU�
WHPVLOL\HWLQ�GH�VD ODQGò ò�J¸U¾OPHNWHGLU��

7DEOR�����UQHNOHPLQ�\D �GD òOòPò

<D 1 �
������\D ��� ����
���YH�\XNDUò �� ����
7RSODP ��� �����

�UQHNOHPLQ������֢¾� ������ \D � DUDOò òQGD�������֢Vò� LVH� ��� \D � YH�
¾]HULGLU������������GR XPOXODU���%X�GXUXP�EHNOHQGL L�¾]HUH�¸UQHN�
OHPLQ�E¾\¾N�E¸O¾P¾Q¾Q�<�NX D òQòQ� VRQ�G¸QHPOHULQGHQ�ROGX XQX�
J¸VWHUPHNWHGLU��

7DEOR�����UQHNOHPLQ�VòQòI�VHYL\HOHULQH�J¸UH�GD òOòPò

.D©òQFò�6òQòI 1 �
+D]òUOòN �� ����
���6òQòI �� ����
���6òQòI ��� ����
���6òQòI �� ����
���6òQòI �� ����
7RSODP ��� �����



<XNDUòGDNL� GD òOòP�� ¸UQHNOHPLQ� W¾P� VòQòI� G¾]H\OHULQL� NDSVD\DFDN�
EL©LPGH�WH HNN¾O�HWWL LQL�J¸VWHUPHNWHGLU��2NXOGDNL�VòQòI�VD\òVò�LOH�RUDQ�
WòOò�RODUDN����VòQòI�¸ UHQFLOHULQGHQ�WHPVLOL\HWLQ�������LOH�HQ�\¾NVHN�G¾�
]H\GH�RUWD\D�©òNWò ò�J¸U¾OPHNWHGLU��

7DEOR�����UQHNOHPLQ�¸ UHQLP�W¾U¾QH�J¸UH�GD òOòPò

� UHQLP�7¾U¾ 1 �
%LULQFL�� UHWLP ��� ����
NLQFL�� UHWLP ��� ����
7RSODP ��� �����

<LQH�WDEORGD�J¸U¾OG¾ ¾�¾]HUH�ELULQFL�YH�LNLQFL�̧ UHWLP�̧ UHQFLOHUL�DUD�
VòQGD�RUDQVDO�DQODPGD�GHQJHOL�ELU�GD òOòPòQ�RUWD\D�©òNWò ò�DQOD òOPDNWDGòU��

7DEOR�����UQHNOHPLQ�D\OòN�JHOLU�GXUXPXQD�J¸UH�GD òOòPò

$\OòN�*HOLU�
'XUXPX

1 �

�RN�L\L � ���
\L ��� ����
2UWD ��� ����
.¸W¾ �� ���
�RN�N¸W¾ � ���
7RSODP ��� �����

$UD WòUPD�DODQòQGD�H LWLP�J¸UHQ�LODKL\DW�¸ UHQFLOHULQLQ�E¾\¾N�E¸O¾�
P¾Q¾Q�RUWD�JHOLU�JUXEXQGDNL�DLOHOHUGHQ�JHOGL L�DQOD òOPDNWDGòU��.DWòOòP�
Fò�¸ UHQFLOHULQ�VDGHFH�����֢VLQLQ�©RN�L\L�JHOLU�G¾]H\LQGH�ROPDVò��¾VW�JHOLU�
JXUXEXQGDNL�DLOHOHULQ�YH�JHQ©OHULQ�\¾NVHN�GLQ�H LPLQH�\¸QHOLN�\DNOD òP�
\D�GD�WHUFLKOHULQH�\¸QHOLN�GLNNDW�©HNLFL�ELU�YHUL�RUWD\D�©òNDUPò WòU��'LQ°�
KD\DW� LOH� VRV\R�HNRQRPLN�G¾]H\� DUDVòQGDNL�ED �� WHN�\¸QO¾�YH� WHN�ER�
\XWOX�GH LOGLU��%X�\¾]GHQ�GLQGDUOòN�LOH�VRV\R�HNRQRPLN�ED ODPGD�VRV\DO�
VòQòI�YH�JHOLU�VHYL\HVL�DUDVòQGDNL�LOL NLOHULQ�IDUNOò�QHGHQOHUGHQ�EHVOHQHUHN�
EL©LPOHQGL L� GH� GLNNDWH� DOòQPDOòGòU�� %XQXQOD� EHUDEHU� ©H LWOL� ¾ONHOHUGH�
\DSòODQ�©DOò PDODU�GD�J¸VWHUPHNWHGLU�NL�GLQVHO� L©HULNOL�DNWLYLWHOHUOH�GDKD�



ID]OD�LOJLOHQHQOHU�VRV\R�HNRQRPLN�EDNòPGDQ�֡RUWD֢�JHOLU�G¾]H\LQH�VDKLS�
NLPVHOHUGLU��2QD\�����������֢GHQ�DNW��.R©�������������

7DEOR����$QQH�H LWLP�GXUXPX

$QQH�( LWLP�'XUXPX 1 �
2NXU�\D]DU�GH LO �� ���
2NXU�\D]DU��GLSORPDVò�\RN �� ���
ONRNXO�PH]XQX ��� ����
2UWDRNXO�PH]XQX �� ����
/LVH�PH]XQX �� ���
<¾NVHNRNXO��¾QLYHUVLWH�
PH]XQX � ���

/LVDQV¾VW¾�H LWLP��</�
'RNWRUD� � ���

7RSODP ��� �����

� UHQFLOHULQ�E¾\¾N�E¸O¾P¾Q¾Q�DQQH�H LWLP�G¾]H\LQLQ�DQFDN�LONRNXO�
G¾]H\LQGH�ROGX X�J¸U¾OPHNWHGLU���RFX XQ�\HWL PH�V¾UHFLQGH�HQ�̧ QHP�
OL�HWNHQ�RODQ�DQQHQLQ�H LWLPL�LQN¤U�HGLOHPH]�¸QHPL�KDL]�ROGX X�G¾ ¾�
Q¾OG¾ ¾QGH�¾QLYHUVLWH�H LWLPLQH�\¸QHOPH�VRQUDVòQGD�JHUHNOL�RODELOHFHN�
GHVWHN�V¾UHFL�\D�GD�RODVò�©DWò PDODUGD�EX�RUDQ�J¸]�DUGò�HGLOHPH]��

7DEOR�����%DED�H LWLP�GXUXPX

%DED�H LWLP�GXUXPX 1 �
2NXU�\D]DU�GH LO � ���
2NXU�\D]DU��GLSORPDVò�\RN �� ���
ONRNXO�PH]XQX ��� ����
2UWDRNXO�PH]XQX �� ����
/LVH�PH]XQX �� ����
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PH]XQX �� ����
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%DED�H LWLP�GXUXPXQD�EDNòOGò òQGD�DQQH\H�RUDQOD�GDKD�ID]OD�VD\òGD�
¾QLYHUVLWH�H LWLPL�DOPò �EDED�ROPDVò�GLNNDW�©HNLGLU��$QFDN�L �\D DPòQGD�
K¤OHQ� HUNHN� D òUOò ò� GLNNDWH� DOòQGò òQGD� DQQH� H LWLPLQH� RUDQOD� NDEXO�
HGLOHELOLU�ELU�RUDQ�RUWD\D�©òNPò WòU��<LQH�GH�OLVH�YH�DOWò�G¾]H\GH�H LWLP�
OL�EDED�RUDQòQòQ�\¾NVHN�ROGX X�J¸U¾OPHNWHGLU��$QQH�EDEDQòQ�H LWLPL�
J¸VWHUPHNWHGLU�NL�LODKL\DW�H LWLPL�DODQ�¸ UHQFLOHU�L©LQ�\¾NVHN�H LWLPOL�
HEHYH\QOHULQ�VD\òVò�D]�J¸U¾QPHNWHGLU��

7DEOR����� ODKL\DW�IDN¾OWHVLQL�VH©PHNWHNL�QHGHQ

ODKL\DW�IDN¾OWHVLQL�
VH©PHQL]GH�HQ�¸QHPOL�VHEHS�
QH�LGL"

1 �

$LOH �� ����
$UNDGD � ���
'LQ°�KDVVDVL\HWOHULP �� ����
7RSOXPGDNL�VD\JòQOò ò � ���

�EXOPD�NROD\Oò ò �� ����

%¸O¾P¾�VHYL\RU�YH�
RNXPDN�LVWL\RU�ROPDP ��� ����

7RSODP ��� �����

%¸O¾P�VH©LPL�LOH�LOLQWLOL�VRUX\D�YHULOHQ�\DQòWODU�GLNNDW�©HNLFLGLU��$LOH�
HWNLVL�YH�\¸QOHQGLUPHVL�LOH�E¸O¾P¾�VH©HQOHULQ�RUDQò�������RODUDN�RUWD�
\D�©òNPò WòU��<LQH����RUDQòQGD�WRSOXPGDNL�VD\JòQOò D�ED Oò�WHUFLK�YH�
���֢OòN�RUDQòQ�L �EXOPD�NROD\Oò òQD�ED Oò�\DSWò ò�VH©LP�J¸VWHUPHNWH�
GLU�NL�¸QHPOL�VD\òGD�¸ UHQFL�GLQ°�KDVVDVL\HW��\¸QHOLP�YH�E¸O¾PH�RODQ�
VHYJLVL�Gò òQGDNL�IDNW¸UOHUH�ED Oò�RODUDN�LODKL\DW�IDN¾OWHVLQH�\HUOH PL WLU��
%X�RUDQODU�� H LWLP� V¾UHFL�YH�EXQD�ED Oò�RODUDN�E¸O¾POH� LOJLOL� LGHDOL]�
PLQ�RUWD\D�©òNò �GHUHFHVL\OH�LOLQWLOL�ILNLU�YHUHELOLU��� UHQFLOHUOH�\DSòODQ�
J¸]OHP�YH�J¸U¾ PHOHU�J¸VWHUPL WLU�NL�¸]HOOLNOH�Nò]�¸ UHQFLOHULQ�ND\GD�
GH HU�ELU�E¸O¾P¾��DLOH�\¸QOHQGLUPHVL� LOH�¾QLYHUVLWH�WHUFLKLQGH�EXOXQ�
PDN�GXUXPXQGD�NDOPò ODUGòU��%X�QRNWDGD�֥�*���$LOH�EDVNòVò�LOH�LODKL\DW�
RNXPDN�GHUVOHUH�\¸QHOLN�©DOò PD�D]PLPL�HWNLOL\RU���*���( LWLP�VLVWHPLQ�
GHQ�ND\QDNODQDQ�VòNòQWòODUGDQ�GROD\ò�©R X�¸ UHQFL�PXWVX]�YH�QH�LVWHGL LQL�



NHQGLVL�GH�ELOPL\RU��$LOH��WRSOXP�]RUX\OD�ELU�\HUOHUH�]RUOD�JHOL\RUODU��
�*���*HOLU� G¾]H\L� H LW� ROVXQ�� +L©ELULPL]� LVWHPHGL LPL]� E¸O¾POHUGH� VòUI�
PDD � L©LQ�NHQGLPL]L�KDUFDPD\DOòP��+HUNHV� VHYGL L� L L�\DSVòQ�֦ HNOLQGHNL�
¸ UHQFL�J¸U¾ OHUL�GH�EX�GXUXPX�GHVWHNOHU�PDKL\HWWHGLU��=RUXQOX�WHUFLK��
EHUDEHULQGH�ED DUòVò]OòN��PRWLYDV\RQ�HNVLNOL L��GROD\òVò\OD�PXWVX]OXN�YH�
YHULPVL]OL L�GH�JHWLUHELOPHNWHGLU��*HOLU�GD òOòPòQGDNL�H LWVL]OLN�YXUJX�
VX�� ED ODQWòOò� RODUDN� VHYLOHQ� L L� \DSPD� DU]XVXQXQ� LIDGHOHQGLULOPHVL� GH�
GLNNDW�©HNLFLGLU��

<LQH�֥0���*DULEDQ�$QDGROX�©RFX X�©R XQOXNOD�KHGHI�NLWOH��GROD\òVò\OD�
L � D � EHNOHQWLVL� DQOD òODELOLU��*HOLQHQ�NR XOODU� EHOOL��%HONL� ELUD]�NROD\�SDUD�
ND]DQPD�SH LQGHOHU�]DUXUHWWHQ��0���.LPOLN� VRUXQODUò� YH� VDYUXOPDODU� \D�
D\DQ� NHQGLQL� \HWHULQFH� GROGXUDPDPò � ELU� WRSOXOXN�� %XQGD� JHOGLNOHUL� ©HY�
UH� GH� ¸QHPOL� ELU� HWNHQ�֦� HNOLQGHNL� ¸ UHWLP� HOHPDQODUòQòQ� WHVSLWOHUL� GH�
J¸VWHUPHNWHGLU�NL�HNRQRPLN�YH�©HYUHVHO�NR XOODUòQ�GD\DWWò ò�]DUXUL�ELU�
WHUFLK�YH�\¸QHOPH�\D�GD�\¸QHOWPH�GXUXPX�GD�V¸]�NRQXVXGXU��*HOLQHQ�
NR XOODU�KHP�\HWHUOLOLNOHUOH�LOJLOL�ELU�D©PD]�ROX WXUDELOPHNWH�KHP�GH�NL�
PLOHUL�L©LQ�VHYHUHN�LVWH\HUHN�\DSòODQ�ELU�VH©LPGHQ�]L\DGH��KD\DWò�DVJDUL�
G¾]H\GH� LGDPH� HWWLUHELOPH\H� \¸QHOLN� ELU� ]RUXQOX� VH©LP� GXUXPX� V¸]�
NRQXVX�RODELOPHNWHGLU��

7DEOR�����7HNUDU�VH©LP�ROVD�LODKL\DWòQ�RNXQXS�RNXQPD\DFD ò

7HNUDU�VH©LP�
G¸QHPLQL]H�
G¸QVH\GLQL]�\LQH�
LODKL\DW�RNXU�
PX\GXQX]"

1 �

(YHW ��� ����

+D\òU ��� ����

&HYDSVò] � ���

7RSODP ��� �����

%D ODQWòOò�RODUDN�WHNUDU�D\Qò�E¸O¾P¾�VH©LS�VH©PH\HFHNOHUL�VRUXVXQD�
¸ UHQFLOHULQ������֢L�HYHW�������֢L�KD\òU�FHYDEò�YHULUNHQ�����֢¾�VRUX\X�



FHYDSVò]�EòUDNPò WòU��2UDQODUòQ�ELU�̧ QFHNL�LODKL\DW�̧ UHQLPL�WHUFLKL�WDE�
ORVX�LOH�SDUDOHOOLN�DU]�HWWL L�J¸U¾OPHNWHGLU��������JLEL�E¾\¾N�ELU�RUDQGD�
¸ UHQFL��WHNUDU�LODKL\DW�IDN¾OWHVL�RNXPD\ò�WHUFLK�HWPHPHNWHGLU��%XQXQ�
PRGHO�ROPD�QRNWDVòQGDNL�WHUFLKOHUOH�ED ODQWòVò�J¸]�DUGò�HGLOHPH]��

.X DN�¸]HOOLNOHULQH�X\XP�DUDQPDVò�KDVHEL\OH�<�NX D ò�¸]HOOLNOHUL�LOH�
LOLQWLOL�VRUXODUGD�NòVPHQ�NDWòOò\RUXP��NDWòOò\RUXP�YH�WDPDPHQ�NDWòOò\R�
UXP�WHUFLKOHULQL�L DUHWOH\HQOHULQ�RUDQò�VRUXODU�HNVHQLQGH�D D òGD�YHULO�
PL WLU��.ò]�YH�HUNHN�¸ UHQFLOHULQ�RUDQODUò�\¾]GHOLN�UDNDP�VRQXQD�(�YH�
.� HNOLQGH�EHOLUWLOPHN�VXUHWL\OH�D\Uò�D\Uò�LIDGH�HGLOPL WLU��

7DEOR������UQHNOHPLQ�<�NX D ò�¸]HOOLNOHUL�LOH�LOLQWLOL�
VRUXODUD�YHUGLNOHUL�FHYDSODU

�UQHNOHPLQ�
<�NX D ò

¸]HOOLNOHUL�LOH�
LOLQWLOL�VRUXODUD�

YHUGLNOHUL�
FHYDSODU��

7HNQRORMLN�
JHOL PHOHUL�

\DNLQHQ�WDNLS�
HGHU�YH�\HQL�
WHNQRORMLOHUL�
RODELOGL LQFH�
KD\DWòPGD�
NXOODQòUòP

<HUL�JHOGL LQGH�
RWRULWH\H�PH\GDQ�
RNX\DELOLULP

<HQL� H\OHU�
GHQHPHN�EHQLP�
L©LQ�¸QHPOLGLU

+DUFDPD�
\DSPD\ò
VHYHULP��

DPD�ELOLQ©OL�
W¾NHWLFL\LPGLU��
PDUND�ELOLQFLP�

\¾NVHNWLU

6RV\DO�LOL NLOHU�
NXUPD\ò�VHYHU�
YH�¸QHPVHULP

*HOHFH LPOH�
LOJLOL�NDUDUODUGD�

URO�PRGHO�
WDYVL\HOHULQH�

LKWL\D©�GX\DUòP

<DSDFD òP�
KHUKDQJL�ELU�
L OH�LOJLOL�WH YLN�

HGLOPHP�
¸QHPOLGLU

+ò]Oò�G¾ ¾QPHN��
Kò]Oò�KDUHNHW�
HWPHN�YH�Kò]Oò
W¾NHWPHN�KD\DW�
WDU]òP�L©LQ�GR UX�
ELU�WDQòPODPDGòU

1 � 1 � 1 � 1 � 1 � 1 � 1 � 1 �
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<�NX D ò�¸]HOOLNOHULQH�LOL NLQ�DOW�DOWD�SHN�©RN�WDEOR�RUWD\D�©òNDFD ò�L©LQ�
YHULOHU�WHN�WDEORGD�ELUOH WLULOPL WLU��<�NX D òQòQ�WHPHO�NDUDNWHULVWLNOHULQH�
X\XPX�¸O©PH\H�\¸QHOLN� VRUXODU� LUGHOHQGL LQGH�NDWòOPò\RUXP��KL©� ND�
WòOPò\RUXP�VH©HQHNOHULQL�WHUFLK�HGHQOHULQ�\¾]GHVLQLQ�G¾ ¾NO¾ ¾�GLNNDW�
©HNLFLGLU��%XQXQOD�EHUDEHU�WDPDPHQ�NDWòOò\RUXP��NDWòOò\RUXP�YH�NòVPHQ�
NDWòOò\RUXP�VH©HQHNOHULQL�L DUHWOH\HQOHULQ�RUDQò��<�NX D ò�¸]HOOLNOHULQLQ�



WD òQGò òQD�GDLU�¸QHPOL�ELU�J¸VWHUJH�RODUDN�GH HUOHQGLULOHELOLU��<�NX D ò
LOH�X\XPX�LUGHOH\HQ�VRUXODU�J¸VWHUPHNWHGLU�NL�%R]RN� ODKL\DW�¸ UHQFL�
OHUL��<�NX D òQòQ�JHQHO�NDUDNWHULVWLNOHUL�LOH�X\XPOX�ELU�J¸U¾Q¾P�DU]�HW�
PHNWHGLU��

%XUDGD�Nò]�YH�HUNHN�¸ UHQFLOHU�DUDVòQGD�DQNHWH�NDWòODQODUòQ�VD\òVDO�
RUDQò�G¾ ¾Q¾OG¾ ¾QGH�RUDQWòOò�ELU�LOL NL�ROGX X�J¸U¾OPHNWHGLU��6DGHFH�
RWRULWH\H�NDU ò�GXUDELOPH�YH�WHNQRORMLN�JHOL PHOHUL�\DNLQHQ�WDNLS�HWPH�
QRNWDVòQGD�WDPDPHQ�NDWòOò\RUXP�VH©HQH LQGH�NDWòOòPFò�VD\òVò�D]�ROVD�GD�
HUNHNOHUGH�RUDQòQ�\¾NVHN�ROGX X�DQOD òOPDNWDGòU��

$ D òGD� YHULOHQ� EXOJXODU� ¾©� WHPHO� QRNWDGD� \R XQOD PDNWDGòU��%L�
ULQFLVL��¸ UHQFLOHULQ�PRGHO�ROPD��PRGHO�DOPD�QRNWDVòQGDNL� WHPHO�ND�
QDDWOHUL��LNLQFLVL��LODKL\DW�¸ UHQFLVLQH�QH�W¾U�ELU�URO�EL©WLNOHUL��¾©¾QF¾V¾�
LVH�PRGHO�ROPD�]DUXUHWLQH�ED Oò�RODUDN�RUWD\D�©òNDQ�WHSNL��EDVNò�\D�GD�
JHULOLPH�GDLU�G¾ ¾QFHOHUGLU��

7DEOR�����'LQ°�DQODPGD�PRGHO�DOPD�GXUXPX

+D\DWòPGD�GLQ°�DQODPGD�
PRGHO�DOGò òP�NLPVHOHU�
ROPX WXU
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<�NX D ò�LODKL\DW�¸ UHQFLOHULQLQ�PRGHO�DOPD�YH�PRGHO�ROPD�QRNWD�
VòQGDNL�NDQDDWOHUL�VRUJXODQGò òQGD�GLQ°�DQODPGD�PRGHO�DOGòNODUò�NLPVH�
ROXS�ROPDGò ò�VRUXVXQD��D òUOòNOò�RODUDN�NDWòOò\RUXP�FHYDEò�YHULOPL WLU��
� UHQFLOHULQ�©RN�E¾\¾N�ELU�NòVPò��GLQ°�DQODPGD�PRGHO�RODUDN�EHQLP�
VHGL L�NLPVHOHU�ROGX XQX�LIDGH�HWPL WLU��%X�VRUXGD�DWIòQ�E¾\¾N�¸O©¾GH�



0¾VO¾PDQODU�L©LQ�HQ�E¾\¾N�̧ UQHN�+]��0XKDPPHG֢H�\DSòOGò ò�G¾ ¾Q¾�
OHELOLU��%X�ED ODPGD�LOLQWLOL�VRUX�YH�WDEOR�D D òGD�YHULOPL WLU��

7DEOR�����+]��0XKDPPHGթLQ�¸UQHN�ROX X

0¾VO¾PDQ�L©LQ�WHN�¸UQHN�+]��
0XKDPPHGթGLU

1 �
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+]��0XKDPPHG֢LQ�WHN�¸UQHN�ROX X�QRNWDVòQGD�E¾\¾N�©R XQOX XQ�
ROXPOX�J¸U¾ �ELOGLUGL L�J¸U¾OPHNWHGLU��$QFDN�EXUDGD�WHN�LEDUHVL�IDUNOò
ELU�GXUXP�RUWD\D�©òNDUPDNWDGòU��+]��0XKDPPHG��ELU�LODKL\DW�¸ UHQFLVL�
L©LQ� HOEHWWH� NL� HQ� E¾\¾N� ¸UQHN� NDEXO� HGLOPHNWHGLU�� DQFDN� EX� VRUXGD�
NXOODQòODQ�֥WHN֦�LEDUHVLQH�YHULOHQ�FHYDS�GLNNDW�©HNLFLGLU��$QNHWWH�VRUX�
ODQ�GL HU�ED]ò�VRUXODUD�YHULOHQ�FHYDS��EX�VRUX\D�YHULOHQ�FHYDSOD�SDUDOHO�
OLN�DU]�HWPHPHNWHGLU��

7DEOR�����*HOHFHNWH�GLQ°�DQODPGD�PRGHO�DOòQDFDN�NLPVHOHU�YDU�Pò"

*HOHFHNWH�GLQ°�DQODPGD�PRGHO�
DODFD òP�NLPVHOHU�RODFDNWòU

1 �

7DPDPHQ�NDWòOò\RUXP �� ����
.DWòOò\RUXP ��� ����
.òVPHQ�.DWòOò\RUXP ��� ����
.DWòOPò\RUXP �� ����
+L©�NDWòOPò\RUXP �� ���
&HYDSVò] � ���
7RSODP ��� �����

$KODNL�PRGHO� EXOPDQòQ� ]RUOX XQD�NDWòODQODUòQ�RUDQò� FLGGL� RUDQGD�
\¾NVHNWLU��%XQXQ�\DQòQGD�+]��0XKDPPHG֢LQ�VRQ�SH\JDPEHU�ROGX X�
YH�YHIDW�HWWL L�G¾ ¾Q¾OG¾ ¾QGH�JHOHFHNWH�GLQ°�DQODPGD�¸UQHN��PRGHO��
DODFD òP�NLPVHOHU�RODFDNWòU�VRUXVXQD������֢OLN�RUDQGD�NDWòOòPFòQòQ�WD�



PDPHQ�NDWòOPDVò�������֢O¾N�RUDQGD�NDWòOòPFòQòQ�NDWòOò\RUXP�VH©HQH L�
QL�WHUFLK�HWPHVL�LVH�GLNNDW�©HNLFLGLU��

7DEOR�����'R UX�GLQ°�DQOD\ò �YH�\D D\ò �JHOL WLUHELOPHN�L©LQ�
¸UQHN�DOPDQòQ�JHUHNOLOL L

'R UX�GLQ°�DQOD\ò �YH�\D D\ò
JHOL WLUHELOPHN�L©LQ�¸UQHN�DOPDN�JHUHNOLGLU
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7DEORGD�YHULOGL L�¾]HUH�GR UX�GLQ°�DQOD\ò �YH�\D D\ò �JHOL WLUHELOPHN�
L©LQ�¸UQHN�DOPDN�JHUHNOLGLU�VRUXVXQD�GD�\¾NVHN�RUDQGD�ROXPOX�EDNò �RU�
WD\D�NRQPDNWD��GR UX�GLQ°�DQOD\ò �YH�\D D\ò ��NDWòOòPFòODUòQ�E¾\¾N�E¸�
O¾P¾�WDUDIòQGDQ�¸UQHN�DOPD\D�ED ODQPDNWDGòU��%X�GD�J¸VWHUPHNWHGLU�NL�
ELUH\�L©LQ�PRGHO�ROPD�¸QFHVLQGH�ELU�NRQXPGD�ROGX X�G¾ ¾Q¾OHELOHFHN�
RODQ�PRGHO�DOPD�KXVXVXQGD�QHW�ELU�\DNOD òP�EXOXQPDPDNWDGòU��'R UX�
GLQ°�DQOD\ò �YH�\D D\ò òQ�GLQ°�PHWLQOHUH�\D�GD�ELOJL�ND\QDNODUòQòQ�¸WHVLQGH�
¸UQHN� DKVL\HWOHUH�GLQ�H LWLPL�DODQ�NL LOHUFH�ED ODQPDVò�GL HU�ELU�GLNNDW�
©HNLFL�KXVXVWXU��

7DEOR����� VODPթò�GR UX�\D D\DELOPHN�L©LQ�ELU�\RO�
J¸VWHULFL\H��P¾U LGH��LKWL\D©�YDU�PòGòU"

VODPթò�GR UX�\D D\DELOPHN�L©LQ�ELU�\RO�
J¸VWHULFL\H��P¾U LGH��LKWL\D©�YDUGòU
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<XNDUòGDNL�VRUXODUOD�ED ODQWòOò�EL©LPGH��IDNDW�IDUNOò�ELU�NDYUDP�NXO�
ODQòODUDN� VRUXODQ� VRUXGD� LVH� GXUXP�NòVPHQ� IDUNOòOD PDNWDGòU�� VODP֢òQ�
GR UX�\D DQPDVò�QRNWDVòQGD�ELU�\RO�J¸VWHULFL�DUD\ò ò�ELU�¸QFHNL�WDEOR\D�
J¸UH�GDKD�G¾ ¾N�RUDQGD�RUWD\D�©òNPDNWDGòU���UQHN�DOPD�YH�\RO�J¸VWHUL�
FL\H�WDEL�ROPD�EHOLUJLQ�EL©LPGH�ELUELULQGHQ�D\UòOPDNWDGòU��+HU�QH�NDGDU�
EXUDGD�RUDQ�G¾ VH�GH� VODP֢òQ�GR UX�\D DQDELOPHVL�.XU֢DQ�YH� V¾QQHW�
Gò òQGD�ELU�\RO�J¸VWHULFL\H�GH�ED ODQDELOPHNWH�ROXS�EX�\¸QHOLP�GLNNDW�
©HNLFLGLU�� %X� DQODPGD� ֥�*����.L LQLQ� KD\DWòQGD� ED]ò� \¸QOHULQL� PRGHO�
DOGò ò�NLPVHOHU�ROPDOòGòU��%X�RQD�KHP� HYN�YH�D]LP�YHULU�KHP�GH�\D DQWòVòQ�
GD�]RUODQPD]�֦� HNOLQGHNL�¸ UHQFL�J¸U¾ ¾�GH�¸UQHN� DKVL\HWOHULQ�KD\DWò
NROD\OD WòUòS�LQVDQò�PRWLYH�HGHELOHFH LQH�GDLU�ELU�NDQò\D�L DUHW�HWPHNWH�
YH�PRGHO�DOPD\ò�JHUHNOL�J¸UPHNWHGLU��

7DEOR�����0RGHO�DOPDN�LQVDQò�DWDOHWH�VHYN�HGHELOLU�PL"

0RGHO�DOPDN�LQVDQò�DWDOHWH�VHYN�
HGHELOLU
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%X� E¸O¾PGH� VRUXODQ� VRUX� LOH� GH� PRGHO� DOPDQòQ�� ED ODQWòOò� EL©LPGH�
PRGHO�ROPDQòQ�RODVò�VRQX©ODUòQD�GDLU�ELU�GH HUOHQGLUPH�LVWHQPL WLU��.DWò�
OòPFòODUòQ�\DNOD òN�\DUòVò��DVOòQGD�PRGHO�DODUDN�KD\DW�V¾UPHQLQ�LQVDQò�GLQD�
PL]PGHQ�X]DNOD WòUòS�DWDOHWH�V¾U¾NOH\HELOHFH L�GH HUOHQGLUPHVLQGH�EXOXQ�
PX ODGòU��%X�KXVXV�GLNNDW�©HNLFLGLU��2UDQòQ�EX�GHQOL�\¾NVHN�ROPDVò��LQDQ©��
LEDGHW��GDYUDQò �YH�\D D\ò ò\OD�NHQGLQL�PRGHO�ROPD�]RUXQOXOX XQGD�KLVVH�
GHQ�LODKL\DW�̧ UHQFLVLQLQ�DVOòQGD�EX�NRQXGD�]LKQLQGH�QHWOH PHPL �XQVXUODU�
ROGX XQD�GD�L DUHW�HWPHNWHGLU��<�NX D òQòQ�GLQDPL]PL�G¾ ¾Q¾OG¾ ¾QGH�
GLQDPLN�EL©LPGH�NHQGL�KD\DWòQòQ�NRQWURO¾Q¾�NHQGL�HOOHULQGH�WXWPD�G¾�
¾QFH�YH�LVWH L�GH�HWNHQ�ELU�IDNW¸U�RODUDN�G¾ ¾Q¾OHELOLU��.RQX�LOH�LOLQWLOL�



֥�*���� QVDQODU�ELU�PRGHO�EHOLUOHGLNWHQ�VRQUD�WHPEHOOL H�\¸QHOHELOLU��$QFDN�
ELU©RN�NL LQLQ�GH�EX�PRGHO�NLPVHOHUH�LKWL\DFò�YDU��$UWò�YH�HNVL�\¸Q¾�LOH�ED�
NòQFD�DUWò�\¸Q¾�GDKD�ID]OD�PRGHO�ROPDQòQ�֦� HNOLQGHNL�¸ UHQFL�J¸U¾ ¾��VDOW�
PRGHO�DOPDQòQ� WHPEHOOL H�\¸QHOPH� LOH�DUDVòQGD�ELU�ED �NXUVD�GD�SHN�
©RN�NL LQLQ�GH�ELU�PRGHOH�LKWL\DFò�ROGX X�G¾ ¾QFHVLQGHQ�X]DN�J¸U¾Q�
PHPHNWHGLU��

.RQXQXQ�GR UXGDQ�LODKL\DW©ò�HNVHQLQGH�LUGHOHQGL L�D D òGDNL�VRUX�
ODUGD�LODKL\DW©ò�PRGHO�LQVDQ�ED òQWòVò��NDWòOòPFòODUòQ�NDQDDWOHUL�ED]òQGD�
VRUJXODQPò WòU��%LU�LODKL\DW©òQòQ�D\Qò�]DPDQGD�PRGHO�ELU� DKVL\HW�ROXS�
ROPDPDVò� JHUHNWL LQL� VRUJXOD\DQ� LIDGH\H� NDWòOòPFòODUòQ� QHUHGH\VH� WD�
PDPò�ROXPOX�\DQòW�YHUPL WLU��%X�GD�J¸VWHUPHNWHGLU�NL�LODKL\DW�¸ UHQ�
FLOHUL��LODKL\DWò�VH©L �EL©LPOHUL�YH�L©VHOOH WLUPH�GHUHFHOHUL�QH�ROXUVD�ROVXQ�
LODKL\DW©ò\D�¸UQHN� LQVDQ�ROPD�PLV\RQX�\¾NOHPHNWHGLUOHU��%¸\OHVL� ELU�
\DNOD òPGD�HOEHWWH�GLQ°�PHWLQOHUGHNL�¸UQHN�LQVDQ�ROPD\D�DWòI��WRSOXPVD�
OòQ�EX�NRQXGDNL�¾UHWWL L�¸UQHN�ELUH\�ROPD�GH HUL��©HYUHQLQ�LVWHU�LVWHPH]�
¸]HOOLNOH�GLQ�DGDPò�\D�GD�LODKL\DW©ò\D�\¾NOHPL �ROGX X�PLV\RQXQ�HWNLVL�GH�
\DGVòQDPD]��

7DEOR�����%LU�LODKL\DW©ò�D\Qò�]DPDQGD�¸UQHN�ELU�LQVDQ�ROPDOò�PòGòU"

%LU�LODKL\DW©ò�D\Qò�]DPDQGD�
¸UQHN�ELU�LQVDQ�ROPDOòGòU
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<XNDUòGDNL� VRUX� LOH�GH�ED ODQWòOò� EL©LPGH� LODKL\DW©ò� L©LQ�EL©LOHQ� URO��
D D òGD�YHULOHQ�¾©�VRUXGD�GD�EHQ]HU�©L]JLGH�RUWD\D�©òNPDNWDGòU�� ODKL\DW�
©òQòQ�JL\LPLQGHQ�GDYUDQò ODUòQD��KDWWD�NL LOL LQH��J¸VWHUHFH L�WDYUD�NDGDU�
GLNNDWOL�ROPDVò�JHUHNWL L�\¸Q¾QGHNL�JHQHO�NDQDDW�©RN�E¾\¾N�RUDQGD�RUWD�
\D�©òNPò WòU��%X�NRQXGD�¸ UHWLP�HOHPDQODUòQòQ�֥0���*HQ©�ELOLQ©OL�ROPDOò��
VODPյòQ�RQXQ�¾]HULQGHQ��RQXQ�EX�HWLNHWL�¾]HULQGHQ�GH HUOHQGLULOGL LQL�ELOPHOL�
YH�RQD�J̧ UH�GDYUDQPDOò��=DWHQ�EX�L L�VHYHUHN�LVWH\HUHN�L©VHOOH WLUHUHN�\DSPDOò��



0���7HPVLOL\HW�ROPD\DFDNVD�EHQ� LODKL\DW©ò\òP�GHPHPHOLOHU��6H©PL OHUVH�JH�
UH LQL�\DSPDOòODU��0��� ODKL\DW©òQòQ�¸UQHN� LQVDQ�ROPD�PLV\RQX�YDU��.XUյDQ�
EX�NRQXGD�UHIHUDQV� 0���%X�\ROD�LVWH\HUHN�JLUL\RUVDQò]�NXUDOODUòQD�X\DFDNVò�
Qò]�� VWHPHGHQ�EXUDGD�LVHQL]�D\Uò��.LPOL LQL]LQ�JHUH LQL�\HULQH�JHWLUPHN�]R�
UXQGDVòQò]��%X�NLPL�]DPDQ�ELU�GXD�RNXPDN�ROXU��NLPL�]DPDQ�EHOOL� HNLOGH�
GDYUDQPDN�֦� HNOLQGHNL�J¸U¾ OHUL��LODKL\DW©òODUòQ�V¸\OHP�YH�GDYUDQò ODUòQGD�
WHUFLKOL�JLUGLNOHUL�EX�\ROGD�VRQ�GHUHFH�GLNNDWOL�ROPDODUò�JHUHNWL L� HNOLQGH�
DQOD òODELOLU��%X�GXUXPD�GLQ°�PHWLQOHU�HNVHQOL�UHIHUDQV�YHULOGL L�GH�J¸U¾O�
PHNWHGLU��%X�V¸\OHPOHU��¸ UHWLP�HOHPDQODUòQFD�GD� LODKL\DW�¸ UHQFLVLQH�
D©òN�ELU�J¸UHY�YH�PLV\RQ�\¾NOHQGL LQLQ�J¸VWHUJHVL�QLWHOL LQGHGLU��<LQH�
EHQ]HU�ELU�¸ UHQFL�NDQDDWL�GH�֥�*����%HQFH�LODKL\DW�RNX\DQODU��EX�L L�FDQOD�
ED OD�LVWH\HQOHU��ELU�NLPOL LQLQ�ROGX XQX�IDUNòQD�YDUPDOòGòUODU��%L]�̧ UQHN�LQVDQ�
RODFD ò]��+HS�HQ�P¾NHPPHO��HQ�L\L�LQVDQ�PRGHOL�ROPDPò]�JHUHNL\RU�֦� HNOLQ�
GHGLU��%X�YH�EHQ]HUL�¸ UHQFL�J¸U¾ OHUL�GH�¸ UHQFLOHULQ�GH�NHQGLQH�EX�W¾U�
ELU�J¸UHYL�\¾NOHGL LQL�J¸VWHUPHNWHGLU��

7DEOR����� ODKL\DW©ò�GLQL�WHPVLO�HGL\RU��EXQD�J¸UH�GDYUDQPDOòGòU

ODKL\DW©ò�GLQL�WHPVLO�HGL\RU��
EXQD�J¸UH�GDYUDQPDOòGòU
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<XNDUòGDNL�WDEORODUOD�GD�X\XPOX�EL©LPGH�֥0���6RUXPOXOX XP�D\Qò
ROVD�GD�KDWD�O¾NV¾P�\RN��0¾VO¾PDQòQ�J̧ UHYL�YDU�DPD�ELOJL�EDQD�HNVWUD�VR�
UXPOXOXN�\¾NO¾\RU��0��� ODKL\DW©ò�ELQ�G¾ ¾Q¾S�ELU� V¸\OHPHOL�� VODP�RQXQ�
¾]HULQGHQ�GH HUOHQGLULOHELOL\RU�֦� ֥�*����%LOHQ�\D DU�SUHQVLELQGHQ�LODKL\DW�
©òODU� URO�PRGHO� ROPDOò�� ODKL\DW©ò� LPDMò� WRSOXPGD� L\L� \D� GD� N¸W¾� LVH� EXQX�
ROXPOX\D� ©HYLUHFHN� \LQH� EL]L]�չ HNOLQGHNL�¸ UHWLP�HOHPDQò� YH�¸ UHQFL�



J¸U¾ OHUL�GH�LODKL\DW©ò\D�\¾NOHQHQ�PLV\RQX�GHVWHNOHU�QLWHOLNWH�ELU�EDNò
D©òVò�RUWD\D�NR\PDNWDGòU��

$ D òGD� J¸U¾OG¾ ¾� ¾]HUH� W¾P� 0¾VO¾PDQODUòQ� PXKDWDEò� ROGX X�
JL\LPGH�X\XOPDVò�JHUHNOL�¸O©¾WOHU�NRQXVX��¸]HO�ED OòNWD�LODKL\DW©ò�L©LQ�
¸]HQ�J¸VWHULOPHVL�JHUHNHQ�ELU�DODQD�G¸Q¾ P¾ �J¸]¾NPHNWHGLU��

7DEOR����� ODKL\DW©ò�JL\LPLQH�¸]HQ�J¸VWHUPHOLGLU

ODKL\DW©ò�JL\LPLQH�¸]HQ�
J¸ HUPHOLGLU
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$ D òGDNL�VRUX�LOH�LODKL\DW©ò�Gò òQGD�GLQ�DODQòQGD�KL]PHW�YHUHQ� DKòVOD�
UòQ�¸UQHNOL L�NRQXVXQGDNL�J¸U¾ OHU�VRUJXODQPò ��LODKL\DW©ò�GLQ�DGDPòQòQ�
ID]ODFD�ELUELULQGHQ�D\UòOPDGò ò�YH�GLQ�KL]PHWL�DODQòQGDNL�KHPHQ�KHPHQ�
KHUNHVWHQ�¸UQHN�ROPDVò� QRNWDVòQGD�EHQ]HU� KDVVDVL\HWOHU� EHNOHQGL L�� EX�
JUXEXQ�WDPDPòQD�PRGHO�ROPD�PLV\RQX�\¾NOHQGL L�J¸U¾OP¾ W¾U��

7DEOR�����'LQ�DGDPò�¸UQHN�ROPDOò�Pò"

7RSOXPGDNL� LODKL\DW©ò�� LPDP�
\D� GD� GLQ� N¾OW¾U¾� ¸ UHWPHQL�
¸UQHN�LQVDQODU�ROPDOò�JLEL�ELU�
\DNOD òPò�GR UX�EXOXUXP

1 �
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7DEOR�����լ ODKL\DW©ò�GD�E¸\OH�\DSDUVDխ�V¸\OHPL

լ ODKL\DW©ò�GD�E¸\OH�
\DSDUVDխ�V¸\OHPL�EHQL�
UDKDWVò]�HGL\RU
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%X� E¸O¾PGH� LVH� LODKL\DW� ¸ UHQFLVLQLQ� ¾]HULQGH� KLVVHWWL L� EDVNò� YH�
PRGHO� ROPDN� GXUXPXQGD� NDOò òQ� RODVò� VRQX©ODUò� LOH� LOLQWLOL� NDQDDWOHU�
VRUJXODQPò WòU��0¾VO¾PDQ�NLPOL LQLQ�¸WHVLQGH�LODKL\DW©òQòQ��IDUNOò�NR�
QXPODQGòUòODUDN� RQXQOD� LOJLOL� EHNOHQWLOHULQ� \¾NVHN� WXWXOPDVò� EX� ED �
ODPGD�KHU�W¾UO¾�V¸\OHP�YH�GDYUDQò òQòQ�ELU�QHYL�WRSOXPFD�V¾]JH©WHQ�JH�
©LULOHUHN�LODKL\DW©òQòQ�KDQHVLQH�\D]òOPDVò��LODKL\DW�¸ UHQFLOHULQL�UDKDWVò]�
HGL\RU�J¸U¾QPHNWHGLU��<XNDUòGDNL�WDEORGD�RUWD\D�©òNDQ������֢OLN�RUD�
QòQGDNL�֥LODKL\DW©ò�GD�E¸\OH�\DSDUVD�V¸\OHPL�EHQL�UDKDWVò]�HGL\RU֦�G¾�
¾QFHVLQH�WDPDPHQ�NDWòOò\RUXP����<LQH�֥0��� ODKL\DW©ò�RODFDN�GD�PDWH�
PDWLN©L�¸UQHN�LQVDQ�ROPD\DFDN�Pò"�$PD�PDDOHVHI�LODKL\DW©ò�RGDNOò�EX�\DQOò
DOJò�WRSOXPGD�YDU�֦� ֥�*���ո%L]GHQ�¸QFH�LODKL\DW©ò�NLPOL LPL]�¸QGH��EXQXQ�
E¸\OH�ROPDVòQò�LVWHPH]GLP�֦� HNOLQGHNL�¸ UHWLP�HOHPDQò�YH�¸ UHQFL�J¸�



U¾ ¾� GH� J¸VWHUPHNWHGLU� NL� ELUH\LQ� EHQOL L�� NL LOL LQLQ� ¸Q¾QGH� ROPDVò
JHUHNHQ�ELU�XQVXUGXU���UQHN�ELU�KD\DW�V¾UPH�KDVVDVL\HWL�GH�WRSOXPXQ�
W¾P�NHVLPOHULQFH�SD\OD òOPDVò�JHUHNHQ�ELU�ROJXGXU��$QFDN�UHDOLWHGH�YDU�
RODQ� ֥�*���'LQ� LODKL\DW©òODUD�Pò� LQGL"֦� HNOLQGHNL� ¸ UHQFL� J¸U¾ ¾� LOH�
GH�RUWD\D�NRQDQ�G¾ ¾QFH�VLVWHPL��LODKL\DW�¸ UHQFLOHUL�DUDVòQGD�UDKDWVò]�
HGLFL�EXOXQPDNWDGòU��

7DEOR�����'LQ°�KD\DW�EHUDEHULQGH�VRV\DO�KD\DWWD�IHGDN¤UOòN�JHWLULU�PL"

*¾Q¾P¾]GH�GLQ°�ELU�KD\DW�
V¾UPHN�VRV\DO�KD\DWOD�LOJLOL�
ED]ò�IHGDN¤UOòNODU�JHUHNWLULU
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<XNDUòGDNL�VRUX�LOH�ED ODQWòOò�EL©LPGH�PRGHO�ROPDQòQ�¸WHVLQGH�GLQ°�
ELU�\D DQWò��WRSOXPVDOòQ�RUWD\D�©òNDUGò ò�ED]ò�DODQODUGDQ�X]DN�NDOPD\ò
GD� EHUDEHULQGH� JHWLUPHNWH� YH� EX� GXUXP� IHGDN¤UOòN� RODUDN� WDQòPODQ�
PDNWDGòU��<XNDUòGD�YHULOHQ� WDEORGD�GLQ°�KD\DW� V¾UPH\HQOHUH�J¸UH�ELU�
IHGDN¤UOòN�L©LQGH�ROXQGX X�G¾ ¾QFHVLQLQ�L]OHUL�D©òN�EL©LPGH�RUWDGDGòU��
'L HU�\DQGDQ�֥0���7RSOXPXQ�EHNOHQWLOHUL�LOH�¸UW¾ HQ�ELU�GDYUDQò �PRGHOL�
PL��GR UX�RODQòQ�\D DQPDVò�Pò"�%X�QRNWDGD�ED]HQ�EHNOHQWLOHUL�D DPDGò òQò]�
ROX\RU��%HNOHQHQ�YHULOPHN�LVWHQLOHQOH�KHU�]DPDQ�D\Qò�ROPD\DELOL\RU�֦� HNOLQ�
GHNL�¸ UHWLP�HOHPDQò�NDQDDWL�GH�VRQX©WD�RUWD\D�©òNDQ�GHQJH�©DEDVò�YH�
JHULOLPL�J¸]OHU�¸Q¾QH�VHUHU�QLWHOLNWHGLU��

7DEOR�����0RGHO�ROPD�QRNWDVòQGD�KLVVHGLOHQ�EDVNò�YH�VRQX©ODUò

0RGHO�ROPD�QRNWDVòQGDNL�
EL]OHU�¾]HULQGHNL�EDVNò�EHQL�
PXWVX]�HGL\RU

1 �



7DPDPHQ�NDWòOò\RUXP �� ����
.DWòOò\RUXP �� ����
.òVPHQ�.DWòOò\RUXP ��� ����
.DWòOPò\RUXP ��� ����
+L©�NDWòOPò\RUXP �� ����
7RSODP ��� �����

%X� E¸O¾PGH� VRUXODQ� VRUX\D� YHULOHQ� \DQòWODU� LVH�PRGHO� ROPDN� GX�
UXPXQGD�NDOPDQòQ� LODKL\DW©ò� ¾]HULQGH� LVWHU� LVWHPH]�GX\JXVDO�ELU�JH�
ULOLP�\DUDWWò òQD�L DUHW�HGHU�QLWHOLNWHGLU��0RGHO�ROPD�NRQXVXQGD�EDVNò
YH� PXWVX]OXN� ROX WX XQD� �����֢O¾N� NDWòOòPFò� WDPDPHQ� NDWòOò\RUXP�
VH©HQH LQL�L DUHWOHUNHQ��������RUDQòQGD�NDWòOòPFò�LVH�NDWòOò\RUXP�VH©H�
QH LQL�L DUHWOHPL WLU��������RUDQòQGD�LVH�NòVPHQ�NDWòOò\RUXP�VH©HQH L�
L DUHWOHQPL WLU��<LQH�֥0���7RSOXPXQ�\¾NOHGL L�PLV\RQX�JHU©HNOH WLUHFH L]�
GL\H�KHED�RODQ�KD\DWODU�YDU��+HUNHV�QDVòO�PXWOX�ROX\RUVD�R� HNLOGH�\D DPDOò��
NHQGLPL]�ROPDOò\ò]��.HQGLPL]�ROGX XPX]GD�LQVDQ�ROXUX]��$PD�ELU�\HUGH�
ELU�\¾NVHN�OLVDQV�\DSDQ�\D�GD�©RN�RNX\DQ�YDUVD�R�GD�LODKL\DW©ò�ROPDOò�GHUNHQ�
©òNPD]GDQ�©òNPDGò òPò]òQ�DOW�PHWQLQL�RUWD\D�NR\X\RUX]��0����HYUH�VL]�
GHQ�NDIDVòQGDNL�GLQ�DGDPò� LPDMòQD�X\JXQ�GDYUDQò ODU�EHNOL\RU�� LODKL\DW©ò\ò
]RUOD\DQ�EX��%XQX�GR UX\X�\D D\DUDN�D PDQòQ�\ROODUò�DUDQDELOLU��'R UXVX�
\DSòOòS�DQODWòOòS�J̧ VWHULOHELOLU��%HONL�YDU�RODQ�EDVNò\ò�EX�D]DOWDELOLU��0��� OD�
KL\DW©òGD�ND©òQòOPD]�ELU�GHQJH�NXUPD�©DEDVò�YDU��%X�GHQJH\L�NXUDPDGò òQ�
]DPDQ�PXWVX]�ROX\RUVXQ��%LU�\DQGD�WRSOXPXQ�VHQGHQ�EHNOHQWLOHUL��ELU�\DQGD�
GD�VHQLQ�\D DPD�GDLU�WDOHSOHULQ�� NLVL�DUDVòQGD�V¾UHNOL�ELU�GHQJH�NXUPD�©DEDVò
V¸]�NRQXVX�֦� HNOLQGHNL�¸ UHWLP�HOHPDQò�J¸U¾ OHULQGHQ��\DSWòNODUò�J¸]�
OHPOHUGHQ�LODKL\DW©òODU�¾]HULQGH�ELU�EDVNò�ROX WX XQX�GH HUOHQGLUGLNOHUL�
DQOD òOPDNWDGòU�� IDGHOHUGHQ��©HYUHQLQ�EHNOHQWLOHUL�YH�NHQGL�¸]�DPD©�YH�
EHNOHQWLOHUL�DUDVòQGD�VòNò òS�NDODQ�ELU�WRSOXOXN�YXUJXVXQXQ�\DSòOGò ò�DQ�
OD òOPDNWDGòU��

'L HU�\DQGDQ�֥�*���7RSOXP�LODKL\DW©ò�ROPDPò]GDQ�¸W¾U¾�NHQGLOHUL�
QLQ�\DSPDGò ò H\OHUL�EL]OHUGHQ�EHNOL\RU��%L]�GH�VòUDGDQ�ELUHU�0¾VO¾PDQò]��
�*��� ODKL\DW©òODUGDQ�P¾NHPPHO�LQVDQODU�ROPDODUò�EHNOHQPHNWHGLU��)DN¾OWH�
¸ UHQFLOHUL� EXQXQ� DOWòQGD� H]LOPHNWHGLU�� �*���$VOòQGD� EDVNò\ò� WRSOXPGDQ�



©RN� LODKL\DW©òODU�ELUELULQH�\DSPDNWD�� V¾UHNOL�ELUELUOHULQL� L]OH\LS�KDWD�DUD\òS�
X\DUDUDN�� �*��� 7RSOXPGD� GLQ� KDNNòQGD� ELOJLVL� ROPD\DQODU� LODKL\DW©ò\ò
\DUJòODPD\D� ©DOò ò\RU��.HQGLOHULQLQ� IDUNòQGD� GH LOOHU�֦� HNOLQGHNL�¸ UHQFL�
J¸U¾ OHUL�GH�DQNHW�VRQX©ODUò�YH�¸ UHWLP�HOHPDQò�GH HUOHQGLUPHOHUL�LOH�
SDUDOHOOLN�DU]�HWPHNWHGLU��%XUDGD�RUWD\D�©òNDQ�GXUXP��*UDFH�'DYLH֢QLQ�
�������֡YHNLO�GLQ֢�WHRULVL\OH�EHOOL�\¸QOHUL\OH�¸UW¾ ¾U�J¸U¾QPHNWHGLU��

%X�WHVSLWOHUGHQ�KDUHNHWOH�LODKL\DW©òQòQ�LVWHU�LVWHPH]�NHQGLVLQL�PRGHO�
ROPDN�JLEL�ELU�PLV\RQXQ�L©LQGH�EXOGX X��WRSOXPXQ�NLPL�]DPDQ�GLQ°�
JHU©HNOHUOH�¸UW¾ PHVH�GH�\R XQ�WDOHSOHUL��EDVNòVò�YH�NRQWURO¾Q¾Q�ROGX�
X��LODKL\DW©òQòQ�EHQ�ROPD�VDYD òQGD�V¾UHNOL�ELU�GHQJH�PHNDQL]PDVò�L �

OHWPHN�GXUXPXQGD�NDOGò ò��LVWHNOLOLN�YH�L©VHOOH WLUPH�V¸]�NRQXVX�GH LOVH�
JHULOLP�YH�LVWHQPH\HQ�GDYUDQò ODUòQ�ED ODQWòOò�RODUDN�PXWVX]OX XQ�RODVò
VRQX©�ROGX X�JLEL�ED]ò�©òNDUVDPDODU�\DSòODELOLU��$QFDN�EX�QRNWDGD�ELUH�
\LQ�WDPDPHQ�SDVLI�ROPDGò ò��KHP�NHQGLVLQL�KHP�GH�©HYUHVLQL� HNLOOHQ�
GLUGL L�JHU©H L�GH�J¸]�DUGò�HGLOPHPHOLGLU���]DOS���<¸U¾N�������������

���*(1(/�'( (5/(1' 50(�9(�6218��
$UD WòUPD� VRQXFX� HOGH� HGLOHQ� YHULOHU�� J¸]OHPOHULPL]�� ¸ UHWLP� HOH�

PDQODUòQòQ�J¸]OHP�YH�GH HUOHQGLUPHOHUL�YH�¸ UHQFLOHULQ�¸]�GH HUOHQ�
GLUPHOHUL�¾]HULQGHQ�\DSòODQ�©òNDUVDPDODUD�J¸UH�<R]JDW�%R]RN� ODKL\DW�
)DN¾OWHVLQGH� GLQ°� H LWLP� DODQ� ¸ UHQFLOHU� GDKD� ©RN� $QDGROX� N¸NHQOL��
D òUOòNOò�RODUDN�G¾ ¾N�YH�RUWD�JHOLU�G¾]H\LQH� VDKLS��\¾NVHN�H LWLP�DO�
PDPò �ELU�©HYUHGHQ�JHOPHNWHGLUOHU��%¸O¾P¾�VH©PHOHULQGH�L �ND\JòVò�YH�
¸]HOOLNOH� Nò]�¸ UHQFLOHU� L©LQ� DLOH� \¸QOHQGLUPHVLQLQ� HWNLOL� ROGX X� V¸\�
OHQHELOLU��'L HU� \DQGDQ�������JLEL� \¾NVHN�RUDQGD�¸ UHQFLQLQ� WHNUDU�
D\Qò� E¸O¾PGH� RNXPDN� LVWHPH\HFHNOHULQL� GLOH� JHWLUPHVL�� \XNDUòGDNL�
LIDGHOHUOH�ELUOLNWH�G¾ ¾Q¾OG¾ ¾QGH�J¾Q¾P¾]GH�EX�GXUXPXQ�¾QLYHUVL�
WH�YH�PHVOHN�WHUFLKL�LOH�LOLQWLOL�JHQHO�ELU�SUREOHP�ROGX X�RUWDGDGòU��%X�
NRQXGD�IDUNOò�E¸O¾POHUL�GH�NDSVD\DQ�LOHUL�DUD WòUPDODU�\DSòOPDVò�JHUHNOL�
J¸U¾QPHNWHGLU��

$UD WòUPD�DODQòQGDNL�LODKL\DW�¸ UHQFLOHUL�KHU�QH�NDGDU�<�NX D òQòQ�
¸]HOOLNOHULQL�WD òVDODU�GD�DOGòNODUò�GLQ°�H LWLP��L©LQGH�EXOXQGXNODUò�GLQ°�
XQVXUODUOD� VòN©D�NDU òOD WòNODUò� VRV\DO�RUWDP�EHOLUOL� VòQòUODU�©L]PHNWHGLU��
*HUHN� NL LVHO� J¸]OHPOHULPL]� JHUHN� ¸ UHWLP� HOHPDQODUòQòQ� J¸]OHP� YH�



GH HUOHQGLUPHOHUL� JHUHNVH� ¸ UHQFLOHULQ� ¸]� GH HUOHQGLUPHOHUL� EX� GX�
UXPX� GR UXODU� QLWHOLNWHGLU��.X DN� ¸]HOOLNOHULQLQ� WD òQPDVòQGD� KHU� QH�
NDGDU� LODKL\DW�FDPLDVò�Gò DUòGDQ�NDSDOò�ELU�DODQ�JLEL�GH HUOHQGLULOVH�GH�
J¾Q¾P¾]�WHNQRORML�G¾Q\DVòQGD�\D DP�EL©LPL�YH�DOò NDQOòNODU�NROD\FD�YH�
Kò]Oò�ELU�EL©LPGH�W¾P�LOHWL LP�DODQODUòQD�\D\òODELOPHNWHGLU��

6RQX©ODUD�J¸UH�̧ UHQFLOHULQ�E¾\¾N�E¸O¾P¾��GDKD�̧ QFH�GLQ°�DQODPGD�
URO�PRGHO�RODUDN�EHQLPVHGLNOHUL�ELULQLQ�ROGX XQX�EHOLUWPL OHUGLU��<LQH�
JHOHFHNWH�GLQ°�DQODPGD�PRGHO�DODELOHFH L�NLPVHOHU�RODELOHFH L�VRUXVX�
QD�������WDPDPHQ�NDWòOò\RUXP��������LVH�NDWòOò\RUXP� HNOLQGH�FHYDS�
YHUPL WLU�� %D ODQWòOò� RODUDN� GR UX� GLQ°� DQOD\ò � YH� \D D\ò � L©LQ�PRGHO�
DOPDQòQ� JHUHNOLOL LQL� LIDGH� HGHQ� ¸ UHQFL� RUDQò� FLGGL�PDQDGD� \¾NVHN�
©òNPò WòU��%XQX��¸ UHQFL�J¸U¾ OHUL�GH�GR UXODU�QLWHOLNWHGLU��7HPHO�GLQ°�
PHWLQOHUGHQ�]L\DGH�PRGHO�¾]HULQGHQ�GLQL�¸ UHQPH�YH�\D DPD\D�GDLU�
EX�\DNOD òP�GLNNDW�©HNLFLGLU��<LQH�PRGHO�DOò òQ�ELUH\L�DWDOHWH�V¾U¾NOH�
\HELOHFH LQH�LOL NLQ�J¸U¾ H�̧ UHQFLOHULQ�E¾\¾N�NòVPòQòQ�NDWòOPDPDVò�GD�
EXQX�GR UXODU�QLWHOLNWHGLU��

$UD WòUPD� DODQòQGD� LODKL\DW©ò� \D� GD�GLQ� DGDPò� NLPOL LQLQ� WRSOXPD�
\DQVòPD�EL©LPLQLQ�VRQ�GHUHFH�¸QHPOL�ROGX XQXQ�G¾ ¾Q¾OG¾ ¾�J¸U¾O�
P¾ W¾U�� ODKL\DWòQ�ELU�VH©LP�ROGX X��LQVDQODUòQ��GLQL�LODKL\DW©ò�\D�GD�GLQ�
DGDPò�¾]HULQGHQ�J¸U¾S�RNXGXNODUò��GROD\òVò\OD�KHU�V¸\OHP�YH�KDUHNH�
WLQ�LQFH�HOHQLS�VòN�GRNXQPDVò�JHUHNWL LQH�\¸QHOLN�ELU�EDNò �D©òVò�RUWD\D�
©òNPò WòU��*L\VLOHUH�GDKL�VRQ�GHUHFH�GLNNDW�HGLOPHVL�JHUHNWL L�\¸Q¾Q�
GHNL�EXOJXODU�EXQX�GR UXODU�QLWHOLNWHGLU��%X�EDNò �D©òVò�E¾\¾N�¸O©¾GH�
¸ UHWLP�HOHPDQODUòQFD�GD�SD\OD òOPDNWDGòU��'L HU�\DQGDQ�֥LODKL\DW©ò�GD�
E¸\OH�\DSDUVD֦�V¸\OHPLQLQ�DUD WòUPD�DODQòQGD�VRQ�GHUHFH�\DQOò �EXOXQ�
GX X�J¸U¾OPHNWHGLU��%XQX��ELU�̧ UHQFLQLQ�֥ 'LQ��LODKL\DW©òODUD�LQPHGL�֦�
HNOLQGHNL� LIDGHVL� GH� ©DUSòFò� ELU�EL©LPGH�RUWD\D�NR\PDNWDGòU��+HU�QH�
NDGDU�LODKL\DW©òQòQ�¸UQHN�YH�¸]HQOL�GDYUDQPDN�GXUXPXQGD�RODQ�LQVDQ�
ROGX XQD�\¸QHOLN�ELU�NDQDDW�YDUVD�GD�WRSOXPXQ�LODKL\DW©ò\ò�\D�GD�GLQ�
DGDPòQò�PHUNH]H�DODUDN�NHQGLQL�¸]�GH HUOHQGLUPH�V¾UH©OHULQLQ�Gò òQGD�
EòUDNPDVò��LODKL\DW©ò�YH�GLQ�DGDPòQGDQ�P¾NHPPHO�ROPDVòQò�EHNOHPHVL�
UDKDWVò]�HGLFL�EXOXQPDNWDGòU��%LU�\DQGDQ�KHU�ELUH\LQ�NHQGL�GLQ°�ELOJL��
LQDQ©�YH�GDYUDQò �VLVWHPLQL�JHOL WLULUNHQ�WHPHO�VRUXPOX�ROGX X�G¾ ¾Q�
FHVLQH�J¸UHFH�X]DN�EL©LPGH�PRGHO� LQVDQòQ�JHUHNOLOL LQH�J¸]�¸Q¾QGH�



ROPD��KHS�HQ�GR UX�YH�L\LQLQ�EHNOHQGL L�NDUDNWHU�ROPD�VRUXQVDOò�ED D�
©òNòOPDVò�]RU�ELU�GXUXP�RUWD\D�©òNDUò\RU�J¸U¾QPHNWHGLU��

%D ODQWòOò� EL©LPGH� LODKL\DW©ò� \D� GD� GLQ� DGDPò� PLV\RQXQXQ� VRV\DO�
ELUWDNòP�IHGDN¤UOòNODUò�ND©òQòOPD]�NòOGò ò�GD�DUD WòUPD�EXOJXODUò�DUDVòQ�
GDGòU��%X�GXUXPXQ�ELU�\DQVòPDVò��VRV\DO�KD\DWWD�\D DQDQ�NLPL�GL\DORJ�
ODUGD�LODKL\DW©ò�NLPOL LQLQ�¸ UHQLOPHVL�DNDELQGH�LOHWL LPGH�ELU�NRSXN�
OX XQ�RUWD\D�©òNDELOGL L�YH�PHVDIH�NRQXODELOGL L�\¸Q¾QGHNL�LIDGHOHUGLU��
%X�\DNOD òP�©¸]¾POHQLUNHQ��LODKL\DW©òQòQ�V¸\OHP�YH�\DNOD òPò\OD�NDU ò
WDUDIò�EDVNòOD\DFD ò�YH\D�VòQòUOD\DELOHFH L�G¾ ¾QFHVLQLQ�ROX PDVòQD�ED �
Oò�ELU�©HNLQFHQLQ�GR GX X�LIDGH�HGLOPL WLU��

1HWLFH�LWLEDUò\OD�DUD WòUPD�HYUHQLQGH�¸ UHQFLOHUGH�<�NX D ò��¸ UH�
WLP�HOHPDQODUòQGD�;�NX D ò�¸]HOOLNOHULQLQ�E¾\¾N�¸O©¾GH�WD òQGò ò�J¸�
U¾OP¾ W¾U��$QFDN�GLQ°�H LWLP�YH�VRV\DO�©HYUH�NHQGL�VòQòUODUòQò�GD�©L]�
PHNWHGLU��0RGHO�LQVDQ�ROPD�NRQXVXQGD�ELU�]DUXUHWLQ�ROGX XQD�\¸QHOLN�
LQDQFòQ�\DQòQGD�WRSOXPXQ�EL©WL L�PRGHOLQ�ELOJL�LOH�X\X PD\DELOPHVL�YH�
ELUH\LQ�EHQOL LQL�RUWD\D�NR\DELOPHVL�QRNWDVòQGD�RUWD\D�©òNDUGò ò�EDV�
Nò�UDKDWVò]�HGLFL�EXOXQPDNWDGòU��%X�GD�LODKL\DW©ò�L©LQ�V¾UHNOL�ELU�GHQJH�
NXUPD�©DEDVò�YH�L©VHO�ELU�JHULOLP�RUWD\D�©òNDUPDNWDGòU��( LWLP�VRQUD�
VòQGD�WRSOXPOD�GLQ�DGDPò�RODUDN�SHN�©RN�QRNWDGD�WHPDV�NXUPDN�GXUX�
PXQGD�NDODFDN�LODKL\DW©ò�L©LQ�EX�©HWUHILOOL�GXUXP��©¸]¾P�EHNOH\HQ�ELU�
VRUXQVDO�JLEL�J¸U¾QPHNWHGLU���¸]¾PV¾]O¾ ¾Q�GLQ°�KL]PHW�DODQòQGDNL�
PRWLYDV\RQX�GD� HWNLOH\HELOHFH L� J¸]� DUGò� HGLOHPH]��%XQXQOD�EHUDEHU�
ELUH\LQ�WDPDPHQ�SDVLI�ROPDGò ò��KHP�NHQGLVLQL�KHP�GH�©HYUHVLQL� HNLO�
OHQGLUGL L�JHU©H L�GH�J¸]�DUGò�HGLOPHPHOLGLU��

$UD WòUPD� LOH� RUWD\D� ©òNDQ� YHULOHULQ�� JHOHFH LQ� KD]òUOD\òFòVò� NRQX�
PXQGD�VD\òODELOHFHN�<�NX D òQòQ�GDKD�L\L�DQOD òODELOPHVL�YH�WRSOXPVDO�
KD\DWòQ�NXUJXODQPDVò�QRNWDVòQGDNL�GLQDPLNOHULQ�DQOD òODELOPHVL�\ROXQ�
GD�ELU�DGòP�RODFD ò��֥KD\DWD�GDLU�\ROX�NH IHWPHN�PL�VDGHFH�WDNLS�HWPHN�
PL֦�VRUXVX�LOH�LOLQWLOL�]LKLQVHO�ELU�DOW\DSò�LQ DVòQD�NDWNòGD�EXOXQDELOHFH L�
G¾ ¾Q¾OPHNWHGLU��<LQH�DUD WòUPD�VRQX©ODUòQòQ�֥PRGHO�LQVDQ֦�DOJòVòQòQ�
WRSOXPVDO� GLQDPL]P�� GLQ°� VRV\DOOH PH� V¾UH©OHUL� ¾]HULQH� HWNLVLQLQ� DQ�
OD òOPDVòQD�NDWNò�VD OD\DELOHFH L�GH HUOHQGLULOPHNWHGLU��'L HU�\DQGDQ��
VODP֢ò� WHPVLO� HWPH�QRNWDVòQGD� LODKL\DW©ò\D�\D�GD�GLQ�DGDPòQD�\¾NOH�
QHQ� PLV\RQ� YH� LODKL\DW©òQòQ� HWLNHWLQH� X\JXQ� GDYUDQPDVò� JHUHNOLOL L�
NRQXVXQGDNL�\D\JòQ�NDQDDWH�ED Oò�RODUDN�¸ UHQFLGH�ROX DQ�JHULOLP�YH�



JHULOLPLQ�JHUHN�ELUH\VHO�JHUHNVH�WRSOXPVDO�DODQD�\DQVòPDODUòQòQ�DODQGD�
\DSòODELOHFHN�\HQL�©DOò PDODUOD�LUGHOHQPHVL�JHUHNOLOL L�RUWDGDGòU��

.$<1$.�$
$GòJ¾]HO��2UKDQ���%DWXU��+��=H\QHS���(N LOL��1LVD��֥.X DNODUòQ�'H L HQ�<¾]¾�YH�

<�.X D ò�,OH�2UWD\D��òNDQ�<HQL��DOò PD�7DU]ò��0RELO�<DNDOòODU֦��6¾OH\PDQ�
'HPLUHO��QLYHUVLWHVL�6RV\DO�%LOLPOHU�(QVWLW¾V¾�'HUJLVL�����������������֝����

$NGHPLU��$OL���.RQDND\��*¸Q¾O���'HPLUND\D��+DUXQ���1R\DQ��$UDO���'HPLU��
%¾OHQW���$ ��&HQJL]���3HKOLYDQ���D ODU�Y�G U���֥<�.X D òQòQ�.DUL\HU�
$OJòVò��.DUL\HU�'H L LPL�YH�/LGHUOLN�7DU]ò�%HNOHQWLOHULQLQ�$UD WòUòOPD�
Vò֦��(NRQRPL�YH�<̧ QHWLP�$UD WòUPDODUò�'HUJLVL���������������֝���

$OWXQ��)DWPD���<D]òFò��+LNPHW��֥1LWHO�YH�1L]HO�<¸QWHPOHUL�.XOODQDQ�$UD WòU�
PDFòODUòQ�(PSDWLN�( LOLPOHUL�YH�, OHYVHO�2OPD\DQ�7XWXPODUò�$UDVòQGD�
NL�)DUNOòOòNODU֦��76$�����������������֝����

$OWXQWX ��1HYUL\H��֥ .X DNWDQ�.X D D�7¾NHWLP�2OJXVX�YH�*HOHFH LQ�7¾NHWLFL�
3URILOL֦��2UJDQL]DV\RQ�YH�<̧ QHWLP�%LOLPOHUL�'HUJLVL����������������֝����

$UVODQ�� $\NXW� �� 6WDXE�� 6HOYD�� ֥.X DN� 7HRULVL� YH� JLUL LPFLOLN� �]HULQH� %LU�
$UD WòUPD֦��.$�� %)�'HUJLVL���������������֝���

$\GLQ��*¾O HQ��HWLQ���%D RO��2 X]��֥;�9H�<�.X D ò���DOò PDQòQ�$QODPòQGD�
%òU�'H ò PH�9DU�0ò"֦��(-292&���(OHFWURQLF�-RXUQDO�RI�9RFDWLRQDO�&ROOH�
JHV�$UDOòN���������KWWSV���GRL�RUJ����������HMRYRF�������

%DOWDFò��+DOLPH��]HU�� OHWL LP�%HFHULOHUL�YH�(PSDWLN�( LOLP�$UDVòQGDNL� OL NLQLQ�
;� YH�<�.X DNODUòQD�*¸UH�)DUNOòOòNODUòQòQ� QFHOHQPHVL� YH� %LU�8\JXODPD��
<¾NVHN�/LVDQV�7H]L��%DK©H HKLU��QLYHUVLWHVL�������

%HMWNRYVN¿��-LUL��֥7KH�(PSOR\HHV�RI�%DE\�%RRPHUV�*HQHUDWLRQ��*HQHUDWLRQ�
;��*HQHUDWLRQ�<�DQG�*HQHUDWLRQ�=�LQ�6HOHFWHG�&]HFK�&RUSRUDWLRQV�DV�
&RQFHLYHUV�RI�'HYHORSPHQW�DQG�&RPSHWLWLYHQHVV�LQ�7KHLU�&RUSRUDWL�
RQ֦��-RXUQDO�RI�&RPSHWLWLYHQHVV����������������֝����

%HQFVLN��$QGUHD���+RUY£WK�&VLNµV��*DEULHOOD���-XK£V]��7LPHD��֥ <�DQG�=�*HQH�
UDWLRQV�DW�:RUNSODFHV֦��-RXUQDO�RI�&RPSHWLWLYHQHVV���������������֝����

%HQVRQ��-RKQ���%URZQ��0LFKHOOH��֥*HQHUDWLRQV�DW�:RUN��$UH�7KHUH�'LIIHUHQ�
FHV�DQG�'R�7KH\�0DWWHU"֦��7KH�,QWHUQDWLRQDO�-RXUQDO�RI�+XPDQ�5HVRXUFH�
0DQDJHPHQW������������������֝�����

%HUNXS��6H]LQ�%D\VDO��֥:RUNLQJ�:LWK�*HQHUDWLRQV�;�$QG�<�,Q�*HQHUDWLRQ�=�



3HULRG��0DQDJHPHQW�2I�'LIIHUHQW�*HQHUDWLRQV�,Q�%XVLQHVV�/LIH֦��0H�
GLWHUUDQHDQ�-RXUQDO�RI�6RFLDO�6FLHQFHV�����������������֝����

%XOJDQ��*¾OD\���*¸NWD ��3òQDU��֥ ;��<�YH�=�.X D ò�(QJHOOLOHULQLQ�7XUL]PH�(UL�
HELOLUOL LQLQ�.DU òOD WòUòOPDVò֦��(NRQRPL�YH�<̧ QHWLP�$UD WòUPDODUò�'HUJLVL
��������������֝���

�DNPDN�� )DWLK� �� <XQXV��0HKPHW� �HOLN�� ֥7¾UNL\H֢GH� VWLKGDPòQ�.X DNODUD�
*¸UH�$QDOL]L֦��6D\ò WD\�'HUJLVL�����2FDN�0DUW�����������֝���

&DUDQ\DJDQ��'LRQHVLR�� ֥*HQHUDWLRQDO� 'LIIHUHQFHV� &KDUW� 7UDGLWLRQDOLVWV� %DE\�
%RRPHUV�*HQHUDWLRQ�;�0LOOHQQLDOV�%LUWK�<HDUV֦��$FFHVVHG��0D\����������
KWWSV���ZZZ�DFDGHPLD�HGX����������*HQHUDWLRQDOB'LIIHUHQFHVB&KDUWB
7UDGLWLRQDOLVWVB%DE\B%RRPHUVB*HQHUDWLRQB;B0LOOHQQLDOVB%LUWKB<HDUV�

�HWLQ�$\GòQ��*¾O HQ���%D RO��2 X]��֥;�YH�<�.X D ò���DOò PDQòQ�$QODPòQGD�
%LU�'H L PH�9DU�0ò"֦��(OHFWURQLF�-RXUQDO�RI�9RFDWLRQDO�&ROOHJHV 'HFHPEHU
�������

�HWLQ��&DQDQ���.DUDODU��6HURO��֥;��<�YH�=�.X D ò�� UHQFLOHULQ��RN�<¸QO¾�
YH� 6òQòUVò]�.DUL\HU�$OJòODUò��]HULQH�%LU�$UD WòUPD֦�� <̧ QHWLP�%LOLPOHUL�
'HUJLVL������������������֝����

&OHPHQW��'RPLQLTXH��֥*HQHUDWLRQV�DQG�WKH�7UDQVIRUPDWLRQ�RI�6RFLDO�0RYH�
PHQWV�LQ�3RVWZDU�&DQDGD֦��6RFLDO�+LVWRU\������������������֝����

&RVWDQ]D��'DYLG�3����%DGJHU��-HVVLFD�0����)UDVHU��5HEHFFD�/����6HYHUW��-DPLH�
%����*DGH��3DXO�$�� ֥*HQHUDWLRQDO�'LIIHUHQFHV� LQ�:RUN�5HODWHG�$WWL�
WXGHV��$�0HWD�$QDO\VLV֦��-RXUQDO�RI�%XVLQHVV�DQG�3V\FKRORJ\������������
���֝����

&UDPSWRQ��6X]DQQH�0����+RGJH��-RKQ�:��֥ *HQHUDWLRQ�<��8QFKDUWHUHG�7HUUL�
WRU\֦��-RXUQDO�RI�%XVLQHVV�	�(FRQRPLFV�5HVHDUFK��������������֝��

'֢$PDWR��$OHVVLD���+HU]IHOGW��5HJLQD��֥/HDUQLQJ�2ULHQWDWLRQ��2UJDQL]DWLRQDO�
&RPPLWPHQW�DQG�7DOHQW�5HWHQWLRQ�DFURVV�*HQHUDWLRQV֦��-RXUQDO�RI�0D�
QDJHULDO�3V\FKRORJ\�����������������֝����

'DYLH��*UDFH��5HOLJLRQ� LQ�0RGHUQ�(XURSH��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��
�����

'D\��5REHUW�$��%LOLPVHO�0DNDOH�1DVòO�<D]òOòU��1DVòO�<D\òPODQòU"��7UF��*¾OD\�
$ NDU�$OWD\��$QNDUD��7¾ELWDN�<D\òQODUò�������

'HQH©OL��&H\GD���'HQH©OL��6HYGD��֥1DE]D�*¸UH� HUEHW��.X D D�*¸UH�(WNLQOLN��
( OHQFHQLQ�3D]DUODQPDVò�YH�.X DNODU֦��������KWWSV���LVVXX�FRP�Y\VD\�
GLQ�GRFV�NXVDNODU�



(JUL��&DURO\Q�3����5DOVWRQ��'DYLG�$��֥*HQHUDWLRQ�&RKRUWV�DQG�3HUVRQDO�9DOX�
HV��$�&RPSDULVRQ�RI�&KLQD�DQG�WKH�8QLWHG�6WDWHV֦��2UJDQL]DWLRQ�6FLHQFH
����������������֝����

*LDQFROD��)UDQN��֥7KH�*HQHUDWLRQ�*DS��0RUH�0\WK�WKDQ�5HDOLW\֦��+XPDQ�5H�
VRXUFH�3ODQQLQJ����������������֝���

*UHHQ௕HOG��3DWULFLD�0��֥6RFLDO�&KDQJH��&XOWXUDO�(YROXWLRQ��DQG�+XPDQ�'H�
YHORSPHQW֦��&XUUHQW�2SLQLRQ�LQ�3V\FKRORJ\�������������֝���

*¾UE¾]��6DLW��֥.X DN�)DUNOòOòNODUò��0LW�0L��*HU©HN�0L"֦�� �YH� QVDQ�'HUJLVL�����
����������֝����KWWSV���GRL�RUJ����������LLG�������

+HGVWU¸P��3HWHU��֥ ([SODLQLQJ�6RFLDO�&KDQJH��$Q�$QDO\WLFDO�$SSURDFK֦��3DSHUV�
������������֝���

,QJOHKDUW�� 5RQDOG��7KH� 6LOHQW� 5HYROXWLRQ��1HZ� -HUVH\�� 3ULQFHWRQ�8QLYHUVLW\�
3UHVV�������

-XUNLHZLF]��&DUROH�/����%URZQ��5RJHU�*��֥*HQ;HUV�YV��%RRPHUV�YV��0DWXUHV�
*HQHUDWLRQDO�&RPSDULVRQV�RI�3XEOLF�(PSOR\HH�0RWLYDWLRQ֦��5HY��2XE�
OLF�3HUVRQQHO�$GPLQLVWUDWLRQ�)$//�����������֝���

.DOD\Fò��6¾PH\\H���.¸N©HO��(OLI��֥ <�.X D òQòQ�7HNQRORML� OH� OL NLVL���Q�/LVDQV�
� UHQFLOHUL��]HULQGH�%LU�$UD WòUPD֦��%LOJH�8OXVODUDUDVò�6RV\DO�$UD WòU�
PDODU�'HUJLVL���������������֝���

.HOH ��+DWLFH�1HFOD�� ֥<�.X D ò��DOò DQODUòQòQ�0RWLYDV\RQ�3URILOOHULQLQ�%H�
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