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'LQLQ� WòS�� VD OòN�YH�KDVWDOòNOD� LOL NLVLQL� VRV\RORMLN�SHUVSHNWLIWHQ�HOH� DODQ�ELU� DOW�GLVLS�
OLQ� RODUDN� WDQòPOD\DELOHFH LPL]� ֡0HGLNDO�'LQ� 6RV\RORMLVL֢QLQ� HQ� WHPHO� NRQXODUòQGDQ�
ELUL� GLQ�WòS� LOL NLVLGLU��$QFDN�GLQ� VRV\RORMLVL� DODQ\D]òQòQGD�EX�NRQX\D�\HWHUOL� LOJLQLQ�
J¸VWHULOPHGL L� DQOD òOPDNWDGòU�� 7DULKVHO� V¾UHFH� EDNòOGò òQGD�� WòS� DODQòQGD� \D DQDQ�
JHOL PHOHULQ� VHN¾OHUOH PH� V¾UHFL\OH� GR UXGDQ� ED ODQWòOò� ROGX X� J¸U¾OHFHNWLU�� �]HO�
OLNOH�����\¾]\òOòQ�VRQXQGDQ�LWLEDUHQ�WòSWD�\D DQDQ�JHOL PHOHU��WRSOXPVDO�\D DPGD�WòEEòQ�
JLGHUHN� EDVNòQ� ELU� XQVXU� K¤OLQH� JHOPHVLQH� QHGHQ� ROPX WXU�� ֡0HGLNDOOH PH֢� RODUDN�
DGODQGòUòODQ�EX�V¾UH©�VD\HVLQGH�WòS��]DPDQ�L©LQGH�\D DPòQ�KHU�DODQòQD�Q¾IX]�HGHQ�ELU�
NRQXPD�XOD Pò WòU���\OH�NL�ELU�]DPDQODU�GLQ�DGDPODUòQòQ�HOLQGH�EXOXQDQ�֡VRUJXODPD\D�
YH�HOH WLUL\H�NDSDOò�ROPD֢�GXUXPX�J¾Q¾P¾]GH�KHNLPOHU�DUDFòOò ò\OD�WòEED�KDVUHGLOPL
J¸U¾QPHNWHGLU��%X�J¾©�� WòEED�NXWVDO�ELU�GRNXQXOPD]OòN�]òUKò� VD ODPò �� UDV\RQHO�ELO�
LPGHQ�DOGò ò�\HWNL\OH�KDUHNHW�HGHQ�KHNLPOHU�LVH�X\JXODGòNODUò�WHGDYLOHULQ�LWLUD]D�PDKDO�
YHUPH\HFHN�¸O©¾GH�WHN�JH©HUOL�\¸QWHP�ROGX X�ILNULQL�YD]HWPL OHUGLU��%¸\OHVL�ELU�WDEOR��
RUWD\D�©òNò ò�LWLEDUL\OH�VHN¾OHU�ELU�JLUL LP�RODQ�PRGHUQ�WòEEòQ�PHGLNDOOH PH�V¾UHFLQLQ�
GR DO�VRQXFX�RODUDN�NXWVDO�ELU�NLPOL H�E¾U¾QG¾ ¾Q¾Q�NDQòWò�RODUDN�J¸U¾OHELOLU�
$QDKWDU� .HOLPHOHU�� 'LQ� 6RV\RORMLVL�� VHN¾OHUOH PH�� WòS�� PHGLNDOOH PH�� NXWVDOOD PD��
PHGLNDO�GLQ�VRV\RORMLVL�
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7KH�UHODWLRQVKLS�EHWZHHQ�UHOLJLRQ�DQG�PHGLFLQH� LV�RQH�RI� WKH�PRVW�EDVLF�VXEMHFWV�RI�
WKH� ֡0HGLFDO�6RFLRORJ\�RI�5HOLJLRQ֢� WKDW�ZH�FDQ�GHILQH�DV�D� VXE�GLVFLSOLQH� WKDW�GHDOV�
ZLWK�WKH�UHODWLRQ�RI�UHOLJLRQ�ZLWK�PHGLFLQH��KHDOWK�DQG�GLVHDVH�IURP�WKH�VRFLRORJLFDO�
SHUVSHFWLYH��+RZHYHU��LW�LV�XQGHUVWRRG�WKDW�WKHUH�LV�QRW�HQRXJK�LQWHUHVW�LQ�WKLV�WRSLF�LQ�
WKH�ILHOG�RI�VRFLRORJ\�RI�UHOLJLRQ��/RRNLQJ�DW�WKH�KLVWRULFDO�SURFHVV��LW�FDQ�EH�VHHQ�WKDW�
WKH�GHYHORSPHQWV�LQ�WKH�PHGLFDO�ILHOG�DUH�GLUHFWO\�UHODWHG�WR�WKH�VHFXODUL]DWLRQ�SURFHVV��
7KH�GHYHORSPHQWV�H[SHULHQFHG�HVSHFLDOO\�LQ�WKH�HQG�RI�WKH���WK�FHQWXU\�KDYH�FDXVHG�
PHGLFLQH�WR�EHFRPH�DQ�LQFUHDVLQJO\�GRPLQDQW�HOHPHQW�LQ�VRFLDO�OLIH��7KURXJK�WKLV�SUR�
FHVV�FDOOHG�֡PHGLFDOL]DWLRQ֢��PHGLFLQH�KDV�EHFRPH�D�SRVLWLRQ�WKDW�SHQHWUDWHV�HYHU\�DUHD�
RI�WKH�OLIH�RYHU�WLPH��6R�PXFK�VR�WKDW�WKH�֡XQTXHVWLRQDEOH�DQG�XQFULWLFL]DEOH֢�VLWXDWLRQ��
ZKLFK�ZDV�RQFH�LQ�WKH�KDQGV�RI�WKH�FOHUJ\��QRZDGD\V�VHHPV�WR�KDYH�EHHQ�GHYRWHG�WR�



PHGLFLQH�WKURXJK�SK\VLFLDQV��7KLV�SRZHU�KDV�SURYLGHG�D�VDFUHG�XQWRXFKDEOHQHVV�DUPRU�
IRU�PHGLFLQH��DQG�SK\VLFLDQV�ZKR�KDYH�DFWHG�ZLWK�DXWKRULW\�IURP�UDWLRQDO�VFLHQFH�KDYH�
SXW�IRUZDUG�WKH�LGHD�WKDW�WKH�WUHDWPHQWV�WKH\�DUH�DSSO\LQJ�DUH�WKH�RQO\�YDOLG�PHWKRG�
WKDW�FDQQRW�EH�FKDOOHQJHG��6XFK�D�SLFWXUH�FDQ�EH�VHHQ�DV�HYLGHQFH�WKDW�PRGHUQ�PHGL�
FLQH��D�VHFXODU�LQLWLDWLYH�LQ�LWV�HPHUJHQFH��KDV�D�VDFUHG�LGHQWLW\�DV�D�QDWXUDO�UHVXOW�RI�WKH�
PHGLFDOL]DWLRQ�SURFHVV�
.H\ZRUGV��6RFLRORJ\�RI�5HOLJLRQ��VHFXODUL]DWLRQ��PHGLFLQH��PHGLFDOL]DWLRQ��VDFUDOL]D�
WLRQ��PHGLFDO�VRFLRORJ\�RI�UHOLJLRQ�
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6D OòN�KDVWDOòN� ROJXVXQXQ� WRSOXPVDO� ER\XWODUòQòQ� LQFHOHQPHVLQH�

\¸QHOLN�LOJLOHU��VRV\RORMLQLQ�NXUXOX XQGDQ�©RN�VRQUDODUò�RUWD\D�©òNPò �
WòU��%XQXQ�HQ�¸QHPOL�QHGHQOHULQGHQ�ELUL�NODVLN� VRV\RORJODUòQ�EX�NR�
QXODUD�LOJL�J¸VWHUPHPL �ROPDVòGòU���*HQHO�VRV\RORML\OH�H �]DPDQOò�ROD�
UDN�RUWD\D�©òNDQ�GLQ�VRV\RORMLVL�DODQòQGD�GD�VD OòN�YH�KDVWDOòN�ROJXVXQD�
\¸QHOLN� ©DOò PDODUòQ� LKPDO� HGLOGL L� J¸U¾OPHNWHGLU�� %X� QHGHQOH� GLQLQ�
WòS�YH� VD OòNOD� LOL NLVLQL� WRSOXPVDO�ER\XWODUò\OD� LQFHOH\HQ� VòQòUOò� VD\òGD�
©DOò PD�\DSòOPò WòU��%X�DODQ��GLQ�VRV\RORMLVL�L©LQ�QHUHGH\VH�֡HO�GH PH�
PL ֢�ELU�DUD WòUPD�NRQXVX�RODUDN�NDU òPò]GD�GXUPDNWDGòU��֡0HGLNDO�GLQ�
VRV\RORMLVL֢�RODUDN�DGODQGòUGò òPò]�EX�DODQò��JHQHO�DQODPGD�֥GLQLQ�WòS��
VD OòN� YH� KDVWDOòNOD� LOL NLVLQL� VRV\RORMLN� SHUVSHNWLIWHQ� HOH� DODQ� ELU� DOW�
GLVLSOLQ֦��RODUDN�WDQòPOD\DELOLUL]��%D ND�ELU�GH\L OH�EX�DOW�GLVLSOLQLQ�WH�
PHO�LOJL�DODQò��VD OòN�VRV\RORMLVL�LOH�GLQ�VRV\RORMLVLQLQ�NHVL LP�QRNWDVòQGD�
\HU�DOPDNWDGòU�� ©LQGH�EXOXQGX XPX]�\¾]\òOGD�JHUHN�GLQLQ�JHUHNVH�GH�
WòEEòQ�¸QHPLQLQ�JLGHUHN�DUWPDVò��EX�DODQGD�\DSòODFDN�\HQL�©DOò PDODUò
]DUXUL�NòOPDNWDGòU�

�WH�\DQGDQ�¸]HOGH�GLQ�LOH�WòS��JHQHOGH�LVH�GLQ�LOH�VD OòN�DUDVòQGD�YH�
D\Qò HNLOGH� GLQ� VRV\RORMLVL� YH� VD OòN� VRV\RORMLVL� DUDVòQGD� ¸QHPOL�� DQ�
FDN�©R X�]DPDQ� LKPDO�HGLOHQ� LOL NLOHULQ�YH�NDU òOòNOò�ED ODQWòODUòQ� V¸]�
NRQXVX�ROGX X�� LIDGH� HGLOPL WLU��%X� DODQD�\¸QHOLN� ©DOò PDODUD�%DWò֢GD�

� %X�PHWLQ���XNXURYD��QLYHUVLWHVL�6RV\DO�%LOLPOHU�(QVWLW¾V¾�E¾Q\HVLQGH�KD]òUODPDNWD�
ROGX XPX]�֥6D OòN��DOò DQODUò�YH�6HN¾OHUOH PH���XNXURYD��QLYHUVLWHVL�7òS�)DN¾OWHVL�
%DOFDOò�+DVWDQHVL��UQH L��DGOò�GRNWRUD�WH]LQGHQ�¾UHWLOPL WLU�

�� %U\DQ� 6��7XUQHU��7òEE°�*¾©� YH�7RSOXPVDO� %LOJL�� WUF���PLW�7DWOòFDQ� �%XUVD�� 6HQWH]�
<D\òQFòOòN������������

�� 7DOLS� 'HPLU�� ֥0HGLNDO� 'LQ� 6RV\RORMLVL�� 7HPHO� .RQXODU� YH� �DOò PD� $ODQODUò֦��
8OXVODUDUDVò�'LQ�6RV\RORMLVL�6HPSR]\XPX��$NVDUD\��������0D\òV��������HG��0HKPHW�
$OL�.LUPDQ�Y�G U��0XKDID]DNDU�'¾ ¾QFH�'HUJLVL��������

�� %U\DQ�6��7XUQHU��7KH�%RG\�	�6RFLHW\��([SORUDWLRQV� LQ�6RFLDO�7KHRU\� �/RQGRQ��6DJH�



ROGX X�JLEL�¾ONHPL]GH�GH�SHN�UD EHW�J¸VWHULOPHGL L��EX�QHGHQOH�ELUND©�
©DOò PD�Gò òQGD�NRQXQXQ�LKPDO�HGLOGL L�V¸\OHQHELOLU��<DSòODQ�LON�©DOò PD�
%D\\L LW֢LQ� ֥6D OòN�'LQ�6RV\RORMLVL֦��ED OòNOò�PDNDOHVLGLU��%X�©DOò PD�
VòQGD�%D\\L LW�� VD OòN� VRV\RORMLVL� ©DOò PDODUò� L©LQGH�GLQ�VD OòN�KDVWDOòN�
LOL NLOHULQLQ� LKPDO� HGLOGL L� JLEL� GLQ� VRV\RORMLVL� DUD WòUPDODUòQGD� GD� EX�
NRQXQXQ� QHUHGH\VH� KL©� HOH� DOòQPDGò òQò�� K¤OEXNL� VD OòN�GLQ� LOL NLOHUL�
V¸]�NRQXVX�ROGX XQGD�DUD WòUPDFòODU�L©LQ�JHQL �ELU�©DOò PD�DODQòQòQ�V¸]�
NRQXVX� ROGX XQX� LIDGH� HWPL � YH� ©DOò PD� \DSòODELOHFHN� NRQXODUò� VòUD�
ODPò WòU��%XQD�HN�RODUDN�.RUNPD]֢òQ�� ֥+DVWDQHGH�'LQ°�+D\DW�.RQ\D�
�UQH L֦���DGOò�\¾NVHN�OLVDQV�WH]L�.RQ\D�¸UQH LQGH�KDVWDQHOHUGH�GLQ°�KD�
\DWòQ�WHPHO�¸ HOHULQL�YH�VRUXQODUòQò�WHVSLW�HWPHN�¾]HUH�\DSòODQ�ELU�DODQ�
DUD WòUPDVò�QLWHOL LQGHGLU��.RUNPD]֢òQ��֥7òS�YH�'LQ֦��DGOò�PDNDOHVL�LVH�
GLQ�WòS�LOL NLOHULQLQ�WDULKVHO�YH�VRV\RORMLN�D©òGDQ�ROGXN©D�JHQHO�ELU�SD�
QRUDPDVòQò�©L]PHNWHGLU��

'LQ�WòS�LOL NLOHULQL�IDUNOò�ER\XWODUò\OD�HOH�DOPD\ò�DPD©OD\DQ�EX�©DOò �
PDPò]GD��ELUHU�WRSOXPVDO�NXUXP�RODUDN�GLQLQ�YH�WòEEòQ�JH©PL WHQ�J¾�
Q¾P¾]H�\D DGò ò�NDU òOòNOò�LOL NL�RUWD\D�NRQXODFDNWòU�� ©HUL LQGH�ELU©RN�
IDUNOò� ER\XWXQ�YH�XQVXUXQ�\HU� DOGò ò� EX� LOL NL\L�RUWD\D�NR\PDQòQ�HQ�
YHULPOL�\ROODUòQGDQ�ELUL�GH�NRQX\X�VHN¾OHUOH PH�ED ODPòQGD�HOH�DOPDN�
WòU��'ROD\òVò\OD�¸QFHOLNOH�VHN¾OHUOH PH�ED ODPòQGD�GLQLQ�WDULKVHO�V¾UH©WH�
WòSOD�RODQ�LOL NLVL�HOH�DOòQDFDN��DUGòQGDQ�PHGLNDOOH PH�V¾UHFLQLQ�HWNLVL\OH�
WòEEòQ�֡\HQLGHQ�NXWVDOOD PDVò֢�ROJXVX�¾]HULQGH�GXUXODFDNWòU�
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QVDQR OXQXQ�WRSOXOXNODU�K¤OLQGH�\D DPD\D�ED ODPDVòQGDQ�EX�\DQD�

GLQ�YH�WòS�DUDVòQGD�NDU òOòNOò�ELU�LOL NLQLQ�ROGX X��]LUD�EX�LNL�NDGLP�NXUX�
PXQ�WRSOXPVDO�\D DPòQ�YD]JH©LOPH]�XQVXUODUò�RODUDN�KHU�]DPDQ�LQVDQ�
\D DPòQGD�EHOLUOL�ELU�\HU�HGLQGL L�V¸\OHQHELOLU��%X�LNLVL�DUDVòQGDNL�LOL NL�
OHULQ��NLPL�]DPDQ�\DNòQOD PD�YH�KDWWD�¸UW¾ PH�WDU]òQGD�ROVD�GD��¸]HOOLN�

3XEOLFDWLRQV������������
�� 0HKPHW�%D\\L LW��֥6D OòN�'LQ�6RV\RORMLVL֦��6HO©XN��QLYHUVLWHVL� ODKL\DW�)DN¾OWHVL�'HU�
JLVL������������

�� $ULI� .RUNPD]��+DVWDQHGH� 'LQ°� +D\DW�� .RQ\D��UQH L� �<¾NVHN� /LVDQV� 7H]L�� 6HO©XN�
�QLYHUVLWHVL��������

�� $ULI�.RUNPD]�� ֥7òS� YH�'LQ֦��'LQ� 6RV\RORMLVL� (O�.LWDEò�� HG��1L\D]L�$N\¾]� �� KVDQ�
�DSFòR OX��$QNDUD��*UDILNHU�<D\òQODUò��������



OH�PRGHUQ�WòEEòQ�WHPHOOHULQLQ�DWòOGò ò�5¸QHVDQV�G¸QHPLQGHQ�LWLEDUHQ�
JHULOLP�YH�©DWò PD�IRUPXQGD�RUWD\D�©òNWò ò��V¸\OHQHELOLU�

<D]òQòQ�LFDW�HGLOPHVL\OH�ELUOLNWH�WDULK�¸QFHVL�G¸QHP�VRQD�HUPL ��ED]ò
JHOL PL � DOHWOHULQ� \DSòOPDVò� YH� WDUòP� WRSOXPXQD� JH©LOPHVL�$QWLN� G¸�
QHPGH�ELU©RN�PHGHQL\HWLQ�RUWD\D�©òNPDVòQD�QHGHQ�ROPX WXU��%X�PH�
GHQL\HWOHULQ� WòS�DQOD\ò ODUò� YH�SUDWLNOHUL�NòVPHQ� WDULK�¸QFHVL�G¸QHPLQ�
GDKD�VLVWHPDWLN�K¤OL�ROXS�VòQòUOò�PLNWDUGD�ELU�JHOL PH�VHUJLOHPL WLU��=LUD�
0H]RSRWDP\D�WòEEòQòQ�DQD�NDUDNWHULQLQ�DQLPLVW�YH�GLQ°�ELU�GRNX\D�VD�
KLS�ROGX X��ELU©RN�WDQUò�YH�WDQUò©DQòQ�KDVWDOòN�YH�VD Oò ò�NRQWURO�HWWL L�
DQOD òOPDNWDGòU�� %X� GXUXP� NHKDQHW� YH� IDOFòOò òQ� ¸QHP� ND]DQPDVòQD��
LQVDQODUòQ�QHGHQLQL�ELOHPHGLNOHUL�YH�WDQUòODUGDQ�JHOGL LQL�G¾ ¾QG¾NOHUL�
ELU�VòNòQWò�L©LQ�\LQH�WDQUòODUD�ED YXUXS�©DUH�DUDPDODUòQD�QHGHQ�ROPX WXU��
%X�V¾UH©WH�KD\YDQODUòQ��¸]HOOLNOH�NR\XQODUòQ��NDUDFL HUL�LQFHOHQHUHN�©H�
LWOL�\RUXPODU�\DSòOPò WòU��%HQ]HU� HNLOGH�+LWLW�WRSOXPXQGD�GD�WDQUòODUòQ�
VRV\DO�KD\DWòQ�KHU�DODQòQGD�ROGX X�JLEL�KDVWDOòN�NRQXVX\OD�GD�\DNòQGDQ�
LOJLOL�ROGX X�G¾ ¾OP¾ �YH�KDVWDOòNODU�7DQUò֢QòQ�LQVDQODUò�FH]DODQGòUPDVò
RODUDN�DOJòODQPò WòU��%X�W¾U�ELU�FH]DODQGòUPDGDQ�NXUWXOPDQòQ�WHN�\ROX�
QXQ�WDQUòODUD�JHUHNOL�¸]HQL�J¸VWHUPHN�YH�EHOLUOL�W¸UHQOHUOH�RQODUD�JHUHN�
OL�NXUEDQODUò�VXQPDN�ROGX XQD�LQDQòOPò WòU��(VNL�+LQW�WRSOXPXQGD�LVH�
KDVWDOòN�QHGHQOHULQLQ�ED òQGD�PHWD]LN�QHGHQOHULQ�JHOGL L�J¸U¾OPHNWH�
GLU�� QDQFD�J¸UH�KDVWDOòN��KDVWDGD�EXOXQDQ�YH�KDVWD\D�HWNL�HGHQ� H\WDQ�
ODUOD�ROXUGX�NL�EX�LQDQ©�0H]RSRWDP\D֢GDNL�FLQ�NDYUDPòQD�EHQ]HPHNWH�
GLU��%X�WLS�KDVWDOòNODUòQ�LVH�¸]HOOLNOH�UXK�YH�©RFXN�KDVWDOòNODUò�ROGX X�YH�
JHQHOOLNOH�E¾\¾\OH�WHGDYL�HGLOGL L��LIDGH�HGLOPL WLU�

$QWLN�G¸QHP�X\JDUOòNODUò�L©LQGH�WòEEòQ�JHOL LPL�D©òVòQGDQ�NX NXVX]�
HQ�¸QHPOL� \HUH� VDKLS�RODQ�<XQDQ�PHGHQL\HWLGLU��(WNLOHUL� X]XQ�\òOODU�
GHYDP�HGHQ�YH�KDWWD�J¾Q¾P¾]�WòEEòQGD�LONHVHO�G¾]H\GH�HWNLVL�K¤O¤�J¸�
U¾OHQ�$QWLN�<XQDQ�WòEEòQòQ��WòEEòQ�EDEDVò�RODUDN�QLWHOHQHQ�¾QO¾�KHNLP�
+LSRNUDW֢WDQ� �0���� ��������� ¸QFHNL� HUNHQ� G¸QHPOHULQGH� PLWRORMLN�
YH�HIVDQH\H�GD\DOò�¸ HOHULQ�EDVNòQ�ROGX XQX�J¸UPHNWH\L]���RN�WDQUòOò
ELU�LQDQ©�VLVWHPLQH�VDKLS�RODQ�<XQDQ�PLWRORMLVLQH�J¸UH�KHPHQ�KHPHQ�

�� .RUNPD]��֥7òS�YH�'LQ֦������
�� $OL�+D\GDU� %D\DW��7òS� 7DULKL� � ]PLU�� 6DGH�0DWEDD�� ������� ���� $\ HJ¾O�'HPLUKDQ�
(UGHPLU��3UHKLVWRULN� YH� ON��D ODUGD�7òS� � VWDQEXO�� VWDQEXO�7òS�.LWDEHYL�<D\òQODUò��
�������������



W¾P�WDQUòODU�KDVWDOòNODUD�QHGHQ�RODELOLUGL��$SROOR�YH�Nò]�NDUGH L�$UWHPLV�
ED]ò�RNODU�IòUODWDUDN�UDKDWVò]OòNODUD�\D�GD�VDOJòQ�KDVWDOòNODUD��\D Oò�LQVDQ�
ODUòQ�VD OòNODUòQòQ�ER]XOPDVòQD�KDWWD�¸OPHOHULQH�QHGHQ�RODELOL\RUODUGò��
QDQò D�J¸UH�ELU� VDOJòQ�KDVWDOòN�ED �J¸VWHUGL LQGH�¸QFHOLNOH� EXQD� VRQ�
YHUPHN� L©LQ�KDQJL� WDQUò\ò�QH\LQ�Nò]GòUGò òQòQ� WHVSLW�HGLOPHVL�JHUHNL�
\RUGX��*HQHOOLNOH�ELU�N¤KLQLQ�\DSDFD ò�ELUWDNòP�GXDODU��NXUEDQODU�YH�
ULW¾HOOHU�DUDFòOò ò\OD�Nò]JòQ�RODQ�WDQUòQòQ�J¸QO¾Q¾Q�DOòQPDVò�JHUHNL\RU�
GX��'DKDVò�VD OòN�YH�KDVWDOòN�WDQUòVò�$VNOHSLRV�LOH�RQXQ�Nò]ò�RODQ�VD OòN�
WDQUò©DVò�+\JLHLD�GD�¸QHPOL�PLWRORMLN�XQVXUODU�RODUDN�J¸U¾OPHNWH\GL��
(IVDQH\H�J¸UH�$VNOHSLRV�WòS�DODQòQGD�P¾NHPPHO�ELOJLOHUH�VDKLSWL��¸\OH�
NL�¸O¾OHUL�ELOH�GLULOWHELOL\RUGX��%X�GXUXP�WDQUòODUò�Nò]GòUPò �YH�VRQXQGD�
R��=HXV�WDUDIòQGDQ�¸O¾PH�PDKN½P�HGLOPL WLU���O¾P¾QGHQ�VRQUD�DGòQD�
©H LWOL�\HUOHUGH�PDEHWOHU�\DSòOPò �YH�EX�PDEHWOHUL�\òODQODU�EHNOHPL WLU��
%X�QHGHQOH�J¾Q¾P¾]GH�WòEEòQ�VLPJHVL�RODUDN�NXOODQòODQ�$VNOHSLRV֢XQ�
\òODQODUOD� VDUòOPò � DVDVòQòQ�EX�PLWRORMLN�XQVXUODUGDQ�P¾OKHP�ROGX X�

LIDGH�HGLOPL WLU�
�WH�\DQGDQ�2UWD��D �ER\XQFD�%DWò֢GD�WòEEòQ�ND\GD�GH HU�ELU�LOHUOH�

PH�J¸VWHUPHGL L��WRSOXPVDO�DODQòQ�KHU�N¸ HVLQH�Q¾IX]�HGHQ�.LOLVH֢QLQ��
JHQHO� DQODPGD�ELOLPLQ�¸]HOGH� LVH� WòEEòQ�JHOL LPLQL� VHNWH\H�X UDWDFDN�
ED]ò�HQJHOOHU�NR\GX X�J¸U¾OPHNWHGLU��7òEEòQ�LOHUOHPHVLQLQ�¸Q¾QGHNL�
HQ�E¾\¾N�HQJHOOHUGHQ�ELUL�LVH�GLQLQ��¸O¾OHULQ�WH ULKLQH� LGGHWOL�ELU� HNLO�
GH�NDU ò�©òNPò �ROPDVòGòU���¾QN¾�+ULVWL\DQ�LQDQFòQD�J¸UH�LQVDQ�EHGHQL�
֥5XKX֢O�.XG¾V֢¾Q�WDSòQD ò֦�RODUDN�J¸U¾OG¾ ¾QGHQ�GRNXQXOPD]�DGGH�
GLOPL WLU��+DWWD�NLOLVH�EDEDODUòQGDQ�7HUWXOOLHQ��0�6������������PH KXU�
VNHQGHUL\HOL�WH ULK©L�+HURSKLORV֢X��0�������������NDVDS�RODUDN�QLWH�
OHQGLUPL WLU��%X�\DVDN�]DPDQOD�R�NDGDU�LOHUL�J¸W¾U¾OP¾ W¾U�NL�NH L OHULQ�
FHUUDKOòN�\DSPDODUò�\DVDNODQPò ��EX�\DVDN�FHUUDKOòNOD�X UD PDQòQ�ELU�
©RN�NL L�WDUDIòQGDQ�GH HUVL]�ELU�VDQDW�RODUDN�J¸U¾OPHVLQH�YH�X]XQ�V¾UH�
EX�VDQDWòQ�VH\\DU�EHUEHUOHULQ�\HULQH�JHWLUGL L�ELU�X UD �RODUDN�NDOPDVòQD�
QHGHQ�ROPX WXU���

2UWD� �D � $YUXSD֢VòQòQ� JHQHO� GRNXVXQD� EDNòOGò òQGD� .LOLVH֢QLQ�

�� (UGHPLU�� ON��D ODUGD�7òS����������� OKDPL�1DVXKLR OX��7òS�7DULKLQH�.òVD�%LU�%DNò
�$QNDUD��'L\DUEDNòU�7òS�)DN¾OWHVL�<D\òQODUò������������

���$EG¾OKDN�$GQDQ�$GòYDU��%LOLP�YH�'LQ�� OLP�YH�'LQ��� VWDQEXO��5HP]L�.LWDEHYL���������
����



GRJPDODUòQòQ� X]XQ� ELU� V¾UH� JHQHOGH� ELOLPLQ� ¸]HOGH� LVH� WòEEòQ� JHOL L�
PLQL�VHNWH\H�X UDWWò ò�V¸\OHQHELOLU��$\GòQODQPD�GHYULQH�NDGDU�\D DQDQ�
GLQ°� WDKDNN¾P¾Q� HQ� VRPXW� WH]DK¾UOHUL� LVH� WòS� DODQòQGD� J¸U¾OP¾ W¾U��
+ULVWL\DQOòN�� KDVWDOòNODUOD� LOJLOL� ELOLPVHO� DUD WòUPDODUD� L]LQ� YHUPH\HUHN�
$YUXSD֢GD�WòEEòQ�LOHUOHPHVLQL�HQJHOOHPL ��WH ULKL�\DVDNOD\DUDN�FHUUDKL�
QLQ�JHOL LPLQL�\DYD ODWPò ��DQHVWH]L�YH�©L©HN�D òVò�JLEL�HQ�LQVDQL�YH�KD\DWL�
X\JXODPDODUD�GDKL�NDU ò�©òNPò WòU��'L HU�\DQGDQ�0¾VO¾PDQ�FR UDI\DGD�
FHUUDKL�\¸QWHPOHULQ�$YUXSD֢\D�Nò\DVOD�LOHUOHPL �ROGX X�YH�EX�GXUXPXQ�
5¸QHVDQV֢WDQ�VRQUD�$YUXSD֢GD�\D DQDQ�WòEE°�DWòOòPòQ�̧ QF¾V¾�ROGX X�LID�
GH�HGLOPL WLU��=LUD�EXJ¾QN¾�DQODPGD�ROPDVD�GD�DQHVWH]L�DOWòQGD�VH]DU�
\HQGHQ�NDWDUDNW�DPHOL\DWòQD�NDGDU�ED]ò�FHUUDKL�P¾GDKDOHOHUL�ED DUPò
RODQ�0¾VO¾PDQ�KHNLPOHULQ�J¾Q¾P¾]H�NDODQ�DQDWRPL�HVHUOHUL�YH�N¾©¾N�
NDQ� GROD òPò� JLEL� NH LHUL��2UWD��D VODP� G¾Q\DVòQGD� ¸O¾� EHGHQOHU�
¾]HULQH�LQFHOHPHOHU�\DSòOPò �RODELOHFH L�� HNOLQGH�\RUXPODQPò WòU��$Q�
FDN�EX�W¾U�\RUXPODUòQ�ELOLPVHO�DQODPGD�JH©HUOLOL L�VRQ�GHUHFH�WDUWò PDOò
ROPDNOD�ELUOLNWH�PHGHQL\HW�YH�ELOLP� WDULKL�©DOò PDODUòQGD� LONOHU�YH�EX�
LONOHULQ�NLPOHU�WDUDIòQGDQ�RUWD\D�NRQXOGX X�KXVXVX�KHU�]DPDQ�¸QHPOL�
ELU�SUREOHP�RODJHOPL WLU��%X�©DOò PDODUòQ�SHN�©R XQGD�KHPHQ�KHPHQ�
E¾W¾Q�WRSOXPODUòQ�ELUWDNòP�ELOLPVHO�EXOX ODUò�NHQGLOHULQH�PDO�HWWLNOHUL��
XOXVODUDUDVò�SODWIRUPODUGD�EX�GXUXPX�PHGHQL\HWOHU�\DUò òQòQ�¸QHPOL�ELU�
¾VW¾QO¾N�QRNWDVò�RODUDN�NXOODQPD�H LOLPLQGH�ROGXNODUò�J¸U¾OPHNWHGLU��
%X�VRUXQ��ND\QDNODUD�XOD PD�YH�HOGH�HGLOHQ�ELOJLOHULQ�\RUXPODQPDVòQGD�
\D DQDQ�]RUOXNODU�ELU�\DQD�� ©R X�]DPDQ� LGHRORMLN� WDULK�RNXPDODUòQòQ�
WDELL�ELU�QHWLFHVL�RODUDN�NDU òPò]D�©òNPDNWD��ED]HQ�GH�N¾OW¾UHO�EDNòPGDQ�
GL HU� N¾OW¾U� YH�PHGHQL\HWOHUGHQ� JHUL� NDOPò � WRSOXPODUòQ� NHQGLOHULQL�
WDWPLQ�HWPH�YHVLOHVL�RODUDN�WH]DK¾U�HWPHNWHGLU���

7òEEòQ� LOHUOHPH� V¾UHFLQH� JLUPHVL� 2UWD� �D ֢òQ� VRQODUòQD� GR UX�
.LOLVH֢GHQ�ED òPVò]�VHN¾OHU�¾QLYHUVLWHOHULQ�NXUXOPD\D�ED ODPDVò\OD�Kò]�
ND]DQPò WòU�� ��� YH� ���� \¾]\òOODUGD� ED � J¸VWHUHQ� VDOJòQ� KDVWDOòNODU� VR�
QXFX� \D DQDQ� NLWOHVHO� FDQ� ND\òSODUò�� LQVDQ� DNOòQò� DUWòN� VDGHFH� LQDQFòQ�
J¸VWHUGL L�\ROGD�SDVLI�ELU� HNLOGH�LQDQDUDN�GH LO��JHU©H L�¸ UHQPH�\R�
OXQGD�DUD WòUPD�\DSDUDN�ELOPH\H�VHYN�HWPL WLU��=LUD�LQVDQ��LQDQFòQ�WDY�

���.RUNPD]��֥7òS�YH�'LQ֦������
���/HYHQW��]W¾UN�� VODP�7òS�7DULKL��]HULQH� QFHOHPHOHU�� VWDQEXO��(QVDU�<D\òQFòOòN���������
����



VL\H�HWWL L�JLEL�\D DPD\D�©DOò VD�GD�\LQH�KDVWDOòN��\RNVXOOXN�YH�¸O¾P¾Q�
JHOLS�NHQGLVLQL�EXOGX XQX�IDUN�HWPL WLU��%X�QHGHQOH�LQVDQR OX��GR D\ò
DQODPD�PHUDNò� VD\HVLQGH��¸ UHWLOHQ�ELUWDNòP�LODK°�GR UXODUOD� LOHUOHPH�
ND\GHGLOHPHGL LQL�J¸UP¾ ���YH�GLQLQ�EHGHQ��KDVWDOòN�YH�VD OòN�¾]HULQH�
YD]HWWL L�GRJPDODUò�VRUJXODPD\D�ED ODPò WòU�

'LQ°�WDEXODUòQ�\òNòOPD\D�ED ODPDVòQòQ�LON�¸UQH LQL�EHGHQH�\¸QHOLN�
EDNò � D©òVòQòQ�GH L LPLQGH�J¸]OHPOHPHN�P¾PN¾QG¾U�� QVDQ�\D DPò�
QòQ�HQ�HVNL�NXUXPODUòQGDQ�ELUL�RODQ�GLQ��¸WHGHQ�EHUL�ELUH\OHULQ�KD\DWD�
DQODP�YHUPHOHULQGH�EHOLUOH\LFL�ELU�HWNHQ�ROPX WXU��'LQLQ�EX�EDVNòQ�NR�
QXPX��DVOòQGD�VRQ�GHUHFH�PDGGL�RODQ�LQVDQ�Y¾FXGXQXQ�GLQ°�V¸\OHPLQ�
L©LQH�G¤KLO�HGLOHUHN�NXWVDO�ELU�L©HUL H�NDYX WXUXOPDVòQD�QHGHQ�ROPX WXU��
'LQOHULQ�EHGHQH�Q¾IX]�HWPH�©DEDODUò��EHGHQLQ�NXWVDO�ELU�GRNXQXOPD]�
OòN�]òUKòQD�E¾U¾QG¾U¾OHUHN�Gò DUòGDQ�RODVò�ELU�GLQ�Gò ò�P¾GDKDOH\H�NDU ò
NRUXQPDVòQò�GD�EHUDEHULQGH�JHWLUPL WLU��'LQLQ�EHGHQH�\¸QHOLN�EX�WXWX�
PXQXQ��WòEEòQ�EHGHQH�Q¾IX]�HGHUHN�RQX�DQODPDVòQD�YH�E¸\OHOLNOH�KDV�
WDOòNODUòQ�WHGDYLVLQH�LOL NLQ�©DOò PDODU�\DSDUDN�LOHUOHPHVLQH�HQJHO�ROGX X�
V¸\OHQHELOLU��$QFDN�GLQLQ�EX�J¾F¾��]DPDQOD�NòUòOPD\D�ED ODPò �YH�EX�
GXUXP� WDULKVHO� V¾UH©� L©HULVLQGH� EHGHQH� \¸QHOLN� EDNò � D©òVòQòQ� NXWVDO�
GDQ�VHN¾OHUH�GR UX�G¸Q¾ ¾P�JH©LUPHVLQH�QHGHQ�ROPX WXU��%X�G¸Q¾ ¾�
P¾Q�\D DQPDVòQD�HWNL�HGHQ�ELU©RN�IDNW¸U�V¸]�NRQXVX�ROVD�GD�EX�V¾UHFLQ�
HQ�HWNLOL�IDLOLQLQ�WòS�ROGX X��]LUD�¸]HOOLNOH�DQDWRPL�DODQòQGD�\DSòOPD\D�
ED ODQDQ�WH ULK�L OHPOHULQLQ��GRNXQXO�D�PD]�RODQ�LQVDQ�Y¾FXGXQX�GR�
NXQXOXU� NòODUDN� VHN¾OHUOH PH\H�ND\QDNOòN� HWWL L� VDYXQXODELOLU��'DKDVò
EX�DQDWRPL�GHYULPL��%DWò֢GD�5¸QHVDQV�KDUHNHWOHULQLQ�RUWD\D�©òNPDVòQD�
]HPLQ�KD]òUODGò ò�JLEL�X]XQ�YDGHGH�WRSOXPXQ�VHN¾OHUOH PHVLQLQ�GH�\R�
OXQX�D©Pò WòU���

�WH� \DQGDQ� WDULKVHO� V¾UH©WH� RUWD\D� ©òNDQ� ELU©RN� JHOL PHQLQ�� WòS�
VHN¾OHUOH PH�LOL NLVLQLQ�VH\ULQL�EHOLUOL�G¾]H\OHUGH�HWNLOHGL L�J¸U¾OPHN�
WHGLU��%X�JHOL PHOHU�L©LQGH�D\UòFDOòNOò�ELU�\HUH�VDKLS�RODQ�֡PLNURS�WHR�
ULVL֢��QHGHQ�ROGX X�]LKLQVHO�G¸Q¾ ¾POHU�EDNòPòQGDQ�ROGXN©D�GHYULPVHO�
ELU�HWNL\H�VHEHS�ROPX WXU��=LUD�R�J¾QH�NDGDU�WòS�DODQòQGD�ELUELUL�DUGòQD�
\DSòODQ�NH LHULQ�KL©ELULQLQ�HWNLVL������\¾]\òOGD�VLVWHPDWLN�RODUDN�RUWD\D�

���6LEHO��]W¾UN�*¾QW¸UH��7òS�YH�)HOVHIH�� VWDQEXO��1REHO�.LWDEHYL������������
���7DOLS�'HPLU��֥.XWVDOGDQ�6HN¾OHUH�'H L HQ�%HGHQ�$OJòVò֦�� òUQDN��QLYHUVLWHVL� ODKL\DW�

)DN¾OWHVL�'HUJLVL�������������



DWòODQ�EX�WHRULQLQ��GLQLQ�J¾F¾�YH�NRQXPX�¾]HULQGH�\DSWò ò�VDUVòFò�HWNL�
G¾]H\LQH�XOD DPDPò WòU���WHGHQ�EHUL� GLOOHQGLULOHQ� ֡KDVWDOòNODUòQ�GR DO�
VHEHSOHUL֢�DUJ¾PDQò�EX�WHRUL�VD\HVLQGH�VRPXWOD Pò ��E¸\OHOLNOH�KDVWDOòN�
ODUòQ�\HJ¤QH�IDLOLQLQ�7DQUò�GH LO�GH�J¸]OH�J¸U¾QPH\HQ�N¾©¾N�FDQOòODU�
ROGX X�LODQ�HGLOPL WLU��%X�GXUXP��\¾]\òOODUGòU�ELU©RN�¸OG¾U¾F¾�KDVWD�
OòNWDQ�PX]GDULS�RODQ�LQVDQODUD�KHP�\HS\HQL�ELU�XPXW�KHP�GH�VHN¾OHU�
ELU�UHIHUDQV�©HU©HYHVL�VXQPX WXU�

7RSOXPVDO�\D DPGD�PH\GDQD�JHOHQ�GH L LPOHUL�WHN�ELU�IDNW¸UOH�L]DK�
HWPHN�P¾PN¾Q�ROPDVD�GD�WòEE°�©DOò PDODUGD�©ò òU�D©DQ�PLNURS�WHRUL�
VLQLQ��¸]HOOLNOH�5¸QHVDQV�G¸QHPLQGHQ�EX�\DQD�]DWHQ�VDUVòOPò �RODQ�GLQ°�
RWRULWH\H�\òNòFò�GDUEH\L�LQGLUHQ�NULWLN�ELU�H LN�ROGX X�V¸\OHQHELOLU��2QX�
EX�GHQOL�¸QHPOL�NòODQ� H\��JH©PL WHQ�N¸NO¾�ELU�EL©LPGH�IDUNOòOD DQ�ELU�
]LKQL\HW�G¸Q¾ ¾P¾Q¾�VLPJHOHPHVL�YH�\D DQDQ�EX�]LKLQVHO�G¸Q¾ ¾P¾Q�
\DOQò]FD�%DWò֢GD�GH LO�KHPHQ�KHPHQ�W¾P�G¾Q\DGD�JHQL �\DQNò�X\DQ�
GòUPDVòGòU��=LUD�KDVWDOòN�YH�VD OòN��E¾W¾Q�LQVDQODUòQ�ELUH\VHO�\D DPòQGD�
WHFU¾EH� HWWL L� YH� EX� DODQGD�\D DQDQ�JHOL PHOHUH� DVOD� ND\òWVò]�NDODPD�
\DFD ò� ELU� GXUXPGXU��+DVWD�RODQ�NL LOHULQ�¸]HOOLNOH� DQWLEL\RWLN� LOD©ODU�
VD\HVLQGH� ELUHU� ELUHU� L\LOH PH\H� ED ODPDVò�� KHP�PLNURSODUòQ� KDVWDOòN�
\DSòFò� HWNLVLQLQ�NDQòNVDQPDVòQD�KHP�GH� VHN¾OHU� UHIHUDQV�©HU©HYHVLQLQ�
WRSOXPXQ�KHPHQ�KHU�NHVLPLQGH�NDU òOòN�EXOPDVòQD�QHGHQ�ROPX WXU��%X�
QHGHQOH�����\¾]\òOòQ�WòEE°�©DOò PDODUòQD�GDPJDVòQò�YXUDQ�EX�WHRULQLQ��
¸QFHOLNOH�]LKLQOHULQ�VRQUDVòQGD�GD�WRSOXPVDO�\D DPòQ�VHN¾OHUOH PHVLQGH�
ELU�EDNòPD�NDWDOL]¸U�J¸UHYL�¾VWOHQGL L�V¸\OHQHELOLU�

7òEEòQ�VHN¾OHUOH PH\OH�RODQ�LOL NLVLQL�RUWD\D�NR\PDN��EDVLW�ELU�QHGHQ�
VRQX©�LOL NLVLQGHQ�GDKD�NDUPD òN�ELU�D©òNODPD\ò�]DUXUL�NòOPDNWDGòU��%X�
ED ODPGD�WòSWDNL�JHOL PHOHULQ�PL�VHN¾OHUOH PH�V¾UHFLQL�ED ODWWò ò�\RN�
VD�\D DQDQ�VHN¾OHUOH PH�V¾UHFLQLQ�PL�WòEEòQ�JHOL LPLQH�LPN¤Q�YHUGL L�
SUREOHPL��VRV\DO�ELOLPOHULQ�GR DVò�JHUH L�ELU�©òUSòGD�©¸]¾PH�NDYX WXUX�
ODFDN�EDVLW�ELU�VRUXQ�GH LOGLU��=LUD�GL HU�SHN�©RN�VRV\DO�V¾UH©WH�ROGX X�
JLEL�VHN¾OHUOH PH�V¾UHFLQLQ�GH�RUWD\D�©òNPDVòQD�QHGHQ�RODQ�IDNW¸UOHU�YH�
EX� IDNW¸UOHU� DUDVòQGDNL� ED ODQWò� NDQDOODUò� ROGXN©D� NDUPD òNWòU��$QFDN�
WDULKVHO�V¾UH©WH�WòS�VHN¾OHUOH PH�LOL NLVLQL�G¾ ¾QG¾ ¾P¾]GH��5¸QHVDQV�
G¸QHPLQGHQ�¸QFH�¸]HOOLNOH�DQDWRPL�YH�]\RORML�DODQòQGD�\D DQDQ�N¸N�
O¾�G¸Q¾ ¾POHULQ��ELU�SRWDQVL\HO�RODUDN�X]XQ�V¾UHGLU�ELULNHQ�DQFDN�J¾Q�
\¾]¾QH�©òN�D�PD\DQ�VHN¾OHU�]LKQL\HW�WRUWXODUòQò�WHWLNOHPL �ROGX X�V¸\�



OHQHELOLU�� OHUOH\HQ�]DPDQODUGD�GL HU�ELOLPOHUGH�\D DQDQ�JHOL PHOHULQ�GH�
HWNLVL\OH�GLQLQ�YH�GLQ°�V¸\OHPOHULQ�HWNLVL�D]DOPD\D�ED ODPò ��QLKD\HWLQ�
GH� ���� \¾]\òOGD�PRGHUQ� WòSWD� \D DQDQ�PXD]]DP� JHOL PHOHU� �¸UQH LQ�
U¸QWJHQ�FLKD]ò�� VWHWRVNRS�YH�NXGX]�D òVòQòQ�NH �� VD\HVLQGH�¸QFHOLNOH�
ELOLQ©�G¾]H\LQGH�ED OD\DQ��DUGòQGDQ�GD�WRSOXPVDO�YH�NXUXPVDO�ER\XW�
ODUD�\D\òODQ�VHN¾OHUOH PH�V¾UHFL�E¾\¾N�ELU�LYPH�ND]DQPò WòU��%¸\OHOLNOH�
ELUND©�\¾]\òO�¸QFHVLQH�NDGDU�E¾\¾N�RUDQGD�GLQ°�YH\D�PDQHYL�ED ODPGD�
G¾ ¾Q¾OHQ�KDVWDOòNODU��DUWòN�VRPXW�XQVXUODUòQ�GDKOL\OH�D©òNODQDQ�VHN¾OHU�
ELU�©HU©HYH\H�RWXUWXOPX WXU�

���6(.�/(5�7,%%,1�.876$//$ 0$6,
<HU\¾]¾Q¾Q�VRQ�VDNLQOHUL�RODUDN�LQVDQODU��X]XQFD�ELU�V¾UH�GR D� DUW�

ODUòQòQ�]RUOD\òFòOò ò�DOWòQGD�©HWLQ�ELU�\D DP�V¾UPHN�]RUXQGD�NDOPò ��DQ�
FDN�L©J¾G¾VHO�RODUDN�\D DPòQò�GHYDP�HWWLUPH�LVWH LQGHQ�KL©ELU�]DPDQ�
YD]JH©PHPL WLU�� %X� LVWHN�� ©H LWOL� QHGHQOHUH� ED Oò� RODUDN� RUWD\D� ©òNDQ�
\DUDODQPDODUD�YH�QHUHGHQ�JHOGL LQL�ELOPHGLNOHUL�KDVWDOòNODUD�PDUX]�NDO�
GòNODUò�GXUXPODUGD�©RN�GDKD�VDULK�ELU�EL©LPGH�EHOLUPL WLU��%X�QHGHQOH�
\D DPòQ�ED ODQJòFòQGDQ�EX�\DQD�LQVDQR OX��KDVWDODQGò òQGD�L\LOH PHN�
YH�֡VD ֢�ROPDN�L©LQ�JHUHNHQ�WHGDYL�SUDWLNOHULQL�JHOL WLUHUHN�NHQGLQL�NR�
UXPD\D�JD\UHW�J¸VWHUPL ��]DPDQOD�EX�L\LOH PH�SUDWLNOHULQLQ�֡VD ֢OòN�GX�
UXPX�¾]HULQGH�R\QDGò ò�KD\DWL�URO¾Q�KHUNHV�WDUDIòQGDQ�LGUDN�HGLOPHVL��
VD OòN�YH�KDVWDOòN�ROJXVXQXQ�WRSOXPVDO�\D DPòQ�YD]JH©LOPH]�ELU�SDU©DVò
K¤OLQH�JHOPHVLQH�QHGHQ�ROPX WXU�

�]HOGH�WòEEòQ�JHQHOGH�LVH�SR]LWLI�ELOLPOHULQ�DUWDQ�J¾F¾��ELU©RN�X]�
PDQOòN�DODQòQòQ�JHOL PHVLQH�YH�EX�L OH�X UD DQ�NL LOHULQ�VRV\DO�KD\DWòQ�
DNò òQò�\¸QOHQGLUHFHN�G¾]H\GH�ELU�RWRULWH�HOGH�HWPHOHULQH�QHGHQ�ROPX �
WXU�� %X� QHGHQOH� SURIHV\RQHO�PHVOHNOHULQ�� L©LQGH� EXOXQGX XPX]� ©D ò
EHOLUOHGL L�YH�WRSOXPVDO�KL\HUDU LQLQ�HQ�¾VW�NHVLPOHULQL�L JDO�HWWL L�LIDGH�
HGLOPL WLU��%XUDGDQ�KDUHNHWOH�J¾Q¾P¾]�WRSOXPXQGD�\D DQDQ�VD OòN�VR�
UXQODUòQòQ�KHNLPOHUFH��KXNXN�VRUXQODUòQòQ�KXNXN©XODUFD��H LWLP�VRUXQ�
ODUòQòQ�LVH�H LWLPFLOHUFH�©¸]¾OG¾ ¾��WRSOXPXQ�E¾\¾N�ELU�NHVLPLQLQ�EX�
W¾U�VRUXQODUòQ�©¸]¾P¾�L©LQ�ELOLPLQ�Gò òQGDNL��¸]HOOLNOH�GLQ°��ND\QDNODUD�
QDGLUHQ�ED YXUGX X���EHOLUWLOPL WLU��=DPDQ�L©LQGH�KDVWDOòN�YH�VD OòN�RO�

���=DIHU�&LUKLQOLR OX�� ֥�QV¸]֦��0HVOHNOHU� YH� 6RV\RORMLVL�� HG�� =DIHU�&LUKLQOLR OX� �$Q�



JXVXQXQ�DUWDQ�PHUNH]°�¸QHPL��KHPHQ�KHU� WRSOXPGD�VD DOWòP�L OHULQL�
\¾U¾WHQ� NL LOHULQ� \¾NVHN� VWDW¾� YH� LWLEDU� VDKLEL� ROPDODUòQò� EHUDEHULQGH�
JHWLUPL WLU��6D Oò òQ�YH�KDVWDOò òQ�PHWD]LN�XQVXUODUOD�LOL NLOHQGLULOGL L�
G¸QHPOHUGH�V¸]�NRQXVX�EX�XQVXUODUOD�HWNLOH LPGH�EXOXQGX XQD�LQDQò�
ODQ�E¾\¾F¾OHU�\¾NVHN�ELU�VWDW¾\H�VDKLSNHQ�VRQUDODUò�GLQLQ�WRSOXPVDO�\D�
DPGD�DUWDQ�J¾F¾�VD\HVLQGH�EX�VWDW¾�LPWL\D]ò�YH�EHUDEHULQGH�JHOHQ�J¾©�
GLQ�DGDPODUòQòQ�HOLQH�JH©PL WLU���]HOOLNOH�PRGHUQ� WòEEòQ�JHOL PHVLQ�
GHQ�VRQUD�EX�J¾©��KHNLPOHULQ�WHNHOLQGH�EXOXQDQ�YH�NROD\FD�D òODPD\DQ�
\¾NVHN�GXYDUODUD�VDKLS�SURIHV\RQHO�ELU�DODQ�RODUDN���WRSOXPVDO�\D DPGD�
¸QHPOL�ELU�XQVXU�K¤OLQH�JHOPL WLU�

3URIHV\RQHO� PHVOHN� ]¾PUHOHULQLQ� DUWDQ� K¤NLPL\HWLQLQ� HQ� EHOLUJLQ�
J¸U¾Q¾POHULQGHQ�ELUL�RODQ�WòS�PHVOH LQLQ��GL HU�V¾UH©OHUGHQ�IDUNOò�ROD�
UDN� NHQGLQH� KDV� ELU� \DSò\D� G¸Q¾ W¾ ¾� J¸U¾OPHNWHGLU�� �]HOOLNOH� VRQ�
\¾]\òOGD�\D DQDQ�EX�V¾UH©��VRV\DO�ELOLPFLOHU�WDUDIòQGDQ�֡PHGLNDOOH PH֢�
RODUDN�NDYUDPVDOOD WòUòOPò WòU��0HGLNDOOH PH\OH�DQODWòOPDN�LVWHQHQ� H\��
NHQGL�̧ ]¾�LWLEDUL\OH�WòEE°�ROPD\DQ�ELUWDNòP�VRUXQODUòQ�WòEE°�DODQòQ�VòQòU�
ODUò�L©LQH�©HNLOHUHN�KDVWDOòN�\D�GD�ER]XNOXN�RODUDN�HOH�DOòQPD�V¾UHFLGLU��
7RSOXPXQ�PHGLNDOOH PHVL� LVH� EX� V¾UHFLQ� WRSOXPXQ� JHQL � NHVLPOHUL�
QH�\D\òOPDVò��\DSòODQ�PHGLNDO� WDQòPODPDODUòQ�QRUPDOOH PHVL�YH�NLWOH�
VHO�RODUDN�NDEXO�HGLOHELOLU�K¤OH�JHOPH�V¾UHFLGLU����$QFDN�EX�V¾UHFLQ������
\¾]\òOòQ�ED ODUòQGDQ�LWLEDUHQ�RUWD\D�©òNWò ò��]LUD�����\¾]\òOòQ�VRQODUòQD�
NDGDU� WRSOXPXQ� E¾\¾N� ELU� NòVPòQòQ� LIDFò� RODUDN� LON� WHUFLKOHULQL� KH�
NLPOHUGHQ�\DQD�NXOODQPDGòNODUò�V¸\OHQHELOLU��7òEEòQ�ND]DQGò ò�VRPXW�
ED DUòODU�VD\HVLQGH�¸O¾PF¾O�KDVWDOòNODUòQ�WHGDYLOHULQLQ�SH �SH H�EXOXQ�
PDVò� YH�GHYOHWOHULQ� WòEE°�X\JXODPDODUD�NDPX� VD Oò ò�QH]GLQGH� D òUOòN�
YHUPH\H�ED ODPDVò�EX�V¾UHFL�Kò]ODQGòUPò WòU��%X�WDULKWHQ�¸QFH�LQVDQODU�
KHNLPOHULQ�LO°�RODUDN� LID�YHUHFHN�J¾FH�VDKLS�ROPDGòNODUòQò�G¾ ¾QG¾N�
OHULQGHQ�KHNLPOHU��VD OòN�X\JXODPDODUòQGD�WHNHO�ROX WXUDELOHFHN�NRQX�

NDUD��*¾QGR DQ�<D\òQODUò������������:��+��6ZDWRV���.��-�&KULVWLDQR��֥6HFXODUL]DWLRQ�
7KHRU\��7KH�&RXUVH�RI�$�&RQFHSW֦��6RFLRORJ\�RI�5HOLJLRQ������������������

����PHU� $\WD©� �� 0X]DIIHU� �D ODU� .XUWGD �� ֥6D OòN�+DVWDOò òQ� 7RSOXPVDO�
.¸NHQOHUL�YH�6D OòN�6RV\RORMLVL֦��)òUDW��QLYHUVLWHVL�6RV\DO�%LOLPOHU�'HUJLVL��������������
�����7ROJD�(UVR\��֥7òS�YH�<DEDQFòOD PD֦��7RSOXPELOLP������������������

���3HWHU� &RQUDG�� ֥0HGLFDOL]DWLRQ� $QG� 6RFLDO� &RQWURO֦�� $QQXDO� 5HYLHZ� RI� 6RFLRO�
RJ\������������������(UKDQ�7HFLP��֥6D OòN�YH�.¾OW¾U�(NVHQLQGH�6RV\DO�7HRUL֦��6D OòN�
6RV\RORMLVL�<D]òODUò��HG��(UKDQ�7HFLP�� VWDQEXO��$©òOòPNLWDS���������������



PD�XOD DPDPò WòU����+HNLPOHULQ�]DPDQOD�HOGH�HWWLNOHUL�VD\JòQOòN�YH�J¾©��
RQODUD�KHP�J¾QGHOLN�\D DPòQ�VH\ULQH�KHP�GH�GHYOHW�SROLWLNDODUòQòQ�\¾�
U¾W¾OPHVLQH�P¾GDKLO�ROPD�QRNWDVòQGD�D\UòFDOòNOò�ELU�VWDW¾�VD ODPò ��EX�
GXUXP�PHGLNDOOH PH�V¾UHFLQLQ�WRSOXPXQ�KHPHQ�KHU�NHVLPLQH�VLUD\HW�
HWPHVLQL�EHUDEHULQGH�JHWLUPL WLU�

7RSOXPXQ�PHGLNDOOH PHVL�\DOQò]FD�PRGHUQ�WòEEòQ�ELUH\GHQ�D\Uò�YH�
RQGDQ�GDKD�¾VW�NRQXPGD�\HU�DODQ�J¾©O¾�X]PDQODU�¾UHWPHVL\OH� VòQòU�
Oò�ROPD\òS�WòEE°�SUDWLNOHULQ�YH�DQOD\ò ODUòQ�VD\òVò]�\ROOD�J¾QO¾N�\D DPò
NX DWPD\D�ED ODPDVò\OD�GD� LOJLOLGLU�� 6D OòNOò� ELU� \D DP� WDU]ò� YH� ֡Y¾FXW�
EDNòPò֢�J¾Q¾P¾]�N¾OW¾U¾QGH�EDUL]�ELU� HNLOGH�¸Q�SODQD�©òNPD\D�ED OD�
Pò WòU��6LJDUD��DONRO�W¾NHWLPL�YH�X\X WXUXFX�NXOODQòPò\OD�LOJLOL�\DSòODQ�
VHUW�HOH WLULOHU��EHVOHQPH��GL\HW�YH�HJ]HUVL]LQ�\DQò�VòUD�¸O¾P�JLEL�WUDY�
PDWLN� ROD\ODUOD� ED D� ©òNPD� \¸QWHPOHUL� YH� J¾QO¾N� \D DPòQ� GL HU� SHN�
©RN�\¸Q¾\OH�LOJLOL�VRUXQODU�KHU�JH©HQ�J¾Q�DUWDQ�VD\òGD�X]PDQ�KHNLPLQ�
¾UHWWL L�ELOLPVHO�V¸\OHPOHUH�WDEL�ROPDNWDGòU��%X�QHGHQOH�LQVDQ�KD\DWòQòQ�
KHU�\¸Q¾Q¾Q�PHGLNDOOH PHQLQ� WH]DK¾UOHUL\OH�GROX�ROGX X� V¸\OHQHEL�
OLU��=LUD�J¾Q¾P¾]GH�LOD©�NXOODQDQ��WHWNLN�\DSWòUDQ�YH�DPHOL\DW�RODQ�NL L�
VD\òVò�V¾UHNOL�DUWPDNWD��KHPHQ�KHPHQ�KHU�UDKDWVò]OòN�L©LQ�ELU�©RN��LOD©�
¾UHWLOGL LQGHQ�NL L�ED òQD�W¾NHWLOHQ�LOD©�VD\òVò�KHU�JH©HQ�J¾Q�DUWPDNWD�
GòU��'DKDVò�WòEE°�LOD©ODUòQ��¾U¾QOHULQ�YH�FLKD]ODUòQ�SD]DUODQPDVòQòQ�\DQò
VòUD�L©HUL LQGH�VD OòNOò�\D DPD�GDLU�¸QHULOHULQ�EROFD�\HU�DOGò ò�WHOHYL]\RQ�
SURJUDPODUò�DUWò �J¸VWHUPHNWHGLU��%X�SURJUDPODUòQ�GD�HWNLVL\OH�J¾Q¾�
P¾]GH�VD OòNOò�\D DPDN�YH�G¾]HQOL�VD OòN�NRQWURO¾QGHQ�JH©PHN�LQVDQ�
ODUòQ� ]LKQLQH� ELU� PRGHUQOLN� VWDQGDUGò� RODUDN� VXQXOPDNWDGòU���� �\OH�
NL� PRGHUQ� ELUH\OHU�� J¾QO¾N� \D DQWòVòQò� WòEEòQ� NR\GX X� ֡EX\UXNODU֢�
G¤KLOLQGH�\D DPDNWDQ�JHUL�GXUPDPDNWD��QH\L�QH�NDGDU�\HPHVL�YH�\HPH�
PHVL�JHUHNWL L�KXVXVXQGD�PDWHPDWLNVHO�WDEORODUD�J¸UH�KDUHNHW�HWPHN�
WHGLU��%X�WDEORODU�ò ò òQGD�VD OòNOò�ELU�LQVDQòQ�J¾QO¾N�W¾NHWPHVL�JHUHNHQ�
NDORUL�PLNWDUò�KHVDSODQPDNWD�YH�\HPH�L©PH�DNWLYLWHOHUL�EX� DEORQODUD�
J¸UH�G¾]HQOHQPHNWHGLU��֡.DORUL�DULWPHWL LQH֢�J¸UH� HNLOOHQHQ�EX�W¾U�\D�

���0DU\� /LQGHPDQQ�� (UNHQ� 0RGHUQ� $YUXSDյGD� 7òS� YH� 7RSOXP�� WUF�� 0HKPHW�
'R DQ�� VWDQEXO��%R D]L©L��QLYHUVLWHVL�<D\òQODUò�������������

���0LFKDHO� %XU\�� ֥3RVWPRGHUQLW\� DQG� +HDOWK֦�� 0RGHUQLW\�� 0HGLFLQH� DQG� +HDOWK��
0HGLFDO� 6RFLRORJ\� 7RZDUGV� ������ HG�� *UDKDP� 6FDPEOHU� DQG� 3DXO�+LJJV� �/RQGRQ��
7D\ORU�	�)UDQFLV�H�/LEUDU\���������������8 XU�<òOPD]��֥�D òPò]òQ�9HEDVò�0RGHUQ�
7òS֦��7òS�%X�'H LO����HG�� ONQXU�$UVODQR OX�� VWDQEXO�� WKDNL�<D\òQODUò�������������



DP�IRUPODUòQòQ�ROX PDVò��WòEEòQ�YH�GROD\òVò\OD�GD�VD Oò òQ�LQVDQ�\D D�
PòQò�©HSH©HYUH�NX DWWò òQòQ�ELU�J¸VWHUJHVL�RODUDN�GH HUOHQGLULOHELOLU�

����\¾]\òO�� WòS�WRSOXP�HWNLOH LPL� HNVHQLQGH�HOH� DOòQGò òQGD�� WòEEòQ�
R�]DPDQD�NDGDU�J¸U¾OPHPL �¸O©¾GH�KD\DWD��P¾�G¤KLO�ROPDVòQD�WDQòN�
OòN�HWPL WLU��0RGHUQ�WòS��KD\DWòQ�VòUDGDQ�H\OHPOHULQL�HVNLGHQ�KD\DO�ELOH�
HGLOHPH\HFHN� WDU]GD� HOH� DOòS� EHOOL� ©HU©HYHOHULQ� L©LQH� RWXUWDUDN� VDGHFH�
KDVWDOòN�GXUXPXQGD�ED YXUXODQ�ELU�©DUH�ROPDNWDQ�©òNPò �YH�ELU�W¾U�KD�
\DW�NòODYX]XQD�G¸Q¾ P¾ W¾U��7òS�EXJ¾Q�ELUWDNòP�GDYUDQò �NXUDOODUòQD�
NDUDU�YHUPHNWH��\HPH�L©PH�DNWLYLWHOHUL�ED WD�ROPDN�¾]HUH�ED]ò�LVWHNOHUL�
VDQV¾UOHPHNWH��J¾QO¾N�KD\DWò�]LQFLUOHPH�HPLUOHU�GL]LVL\OH�NX DWPDNWD�
GòU��%XQD�LPN¤Q�WDQò\DQ� H\�LVH��LQVDQ�Y¾FXGXQXQ�L OH\L �PHNDQL]PD�
Vò�KDNNòQGDNL�ELOJLVLQLQ�DUWPDVò�YH� LQVDQ�¸PU¾Q¾Q�LVWLNUDUOò�ELU� HNLO�
GH�X]DPDVòQGDQ�GD�DQOD òODFD ò�¾]HUH�KDVWDOòNODUD�NDU ò�E¾\¾N�]DIHUOHU�
ND]DQPò � ROPDVòGòU���� 7òEEòQ� WRSOXPVDO� \D DPòQ� KHU� NDUHVLQH� VLUD\HW�
HGHQ�EX�\¸QOHQGLULFL�NRQXPX��ELU©RN�IDUNOò�©HYUHGHQ�ELOLP�DGDPòQòQ�
GLNNDWLQL�©HNPL �YH�WRSOXPXQ�PHGLNDOOH PHVLQH�\¸QHOLN�FLGGL�HOH WLUL�
OHU�\DSòOPò WòU�

0HGLNDOOH PH�V¾UHFLQL�HOH WLUHO�ELU�\DNOD òPOD�HOH�DODQ�)RXFDXOW��KDV�
WDQHOHUGH�YH�WòSWD�\D DQDQ�JHOL PHOHUL�GR UXVDO�ELU�LOHUOHPH�©L]JLVL�JLEL�
J¸UPHN�\HULQH�����\¾]\òOòQ�ED ODUòQGD�RUWD\D�©òNDQ�DQL�ELU�֡\DUòOPDGDQ֢�
EDKVHWPHNWHGLU��2QD�J¸UH�EX�\DUòOPD��PRGHUQ�DQODPGD�LON�NOLQLNOHULQ�
RUWD\D�©òNPDVò�YH�KDVWDODUòQ�KDVWDQH�WòEEò�D©òVòQGDQ�֡QHVQHOOH WLULOPHVL֢�
LOH�LOJLOLGLU��%X�GXUXP�KDVWDQòQ��KHNLPLQ�WDUDIVò]�\DNOD òPòQD�D©òN�K¤OH�
JHOPHVLQH�YH�WòEEòQ�LO°�P¾GDKDOH�DODQòQò�JHQL OHWHUHN�WRSOXP�¾]HULQ�
GHNL�J¾F¾Q¾�DUWòUPDVòQD�QHGHQ�ROGX X�JLEL�VL\DVHWLQ�YH�WRSOXPX�G¾�
]HQOHPHQLQ�GH�WHPHO�XQVXUX�K¤OLQH�JHOPHVLQH�\RO�D©Pò WòU��)RXFDXOW֢D�
J¸UH� EX� JHOL PH� KDVWDODU� L©LQ� ELU� \HQLOJL� DQODPòQD� JHOPL WLU�� ]LUD� EX�
WDEOR�KHNLPOHULQ�� ¸]HOGH�KDVWDODU� JHQHOGH� LVH� WRSOXP�¾]HULQGHNL� LNWL�
GDUòQò� SHNL WLUPH\H� KL]PHW� HWPL WLU���� %XUDGDQ� KDUHNHWOH� OOLFK�� ����
\¾]\òOòQ�VRQ�©H\UH LQGH�WòS�NXUXPXQXQ�VD OòN�L©LQ�E¾\¾N�ELU�WHKOLNH�
K¤OLQH�JHOGL LQL��KDWWD�LURQLN�ELU� HNLOGH�WòS�X]PDQODUòQòQ�VDKLS�ROGX X�

���$QQH� 0DULH� 0RXOLQ�� ֥7òEEòQ� .DU òVòQGD� %HGHQ֦�� WUF�� 6DDGHW� �]HQ�� %HGHQLQ�
7DULKL����HG��$ODLQ�&RUELQ�Y�G U��� VWDQEXO��<DSò�.UHGL�<D\òQODUò������������

���0LFKHO� )RXFDXOW�� .OLQL LQ� 'R X X�� WUF�� XOH� �QVDOGò� �$QNDUD�� (SRV� <D\òQHYL��
�������NU ��/LQGHPDQQ��7òS�YH�7RSOXP������



HJHPHQOL LQ�HWNLVLQLQ�֡VDOJòQ֢�ER\XWODUòQD�XOD Wò òQò�LIDGH�HWPL WLU��2QD�
J¸UH�WòEE°�NRQXODU�\DOQò]FD�EHOLUOL�X]PDQODUòQ�WHNHOLQGH�EXOXQDQ�PLVWLN�
ELU�DODQ�K¤OLQH�JHOPL �YH�NHQGL�EHGHQOHULPL]OH�LOJLOL�WDVDUUXIWD�EXOXQPD�
¸]J¾UO¾ ¾P¾]� HOLPL]GHQ� DOòQPò WòU�� 7RSOXP�� NLPLQ� KDVWD� ROGX XQX�
\D� GD� RODELOHFH LQL� YH� EX� NL LOHUH� QH� \DSòODFD òQò� EHOLUOHPH� \HWNLVLQL�
KHNLPOHUH�GHYUHWPL ��GDKDVò�WRSOXPVDO�VDSPDODUòQ��DUWòN�\DOQò]FD�WòEE°�
\RUXPXQ�X\JXQ�J¸UG¾ ¾�YH�KDNOò�EXOGX X�¸O©¾GH�֡PH UX֢�ROGX X�ND�
EXO�HGLOPH\H�ED ODQPò WòU��'ROD\òVò\OD�WRSOXPVDO�\D DP�WRS\HN½Q�PH�
GLNDOOH WLULOPL �YH�EX�GXUXP�¸]HOOLNOH�JHOL PL �¾ONHOHUGH�V¸P¾UJHFLOLN�
ER\XWODUòQD�XOD Pò WòU���

0HGLNDOOH PH�V¾UHFLQH�\¸QHOLN�\DSòODQ�HOH WLULOHULQ�HQ�EDUL]�PXKD�
WDSODUòQGDQ�ELUL�GH�SVLNL\DWUL�DODQò�ROPX WXU��=LUD�NRQXVXQGDQ�ND\QDN�
ODQDQ�¸]HOOLNOHUL\OH�SVLNL\DWUL��KHP�WRSOXPVDO�YH�GX\JXVDO�\D DPòQ�KHP�
GH�LQVDQ�LOL NLOHULQLQ�GDYUDQò �PRGHOOHULQLQ�PHGLNDOOH PHVLQGH�D\UòFD�
OòNOò�ELU�\HUH�VDKLSWLU��3VLNL\DWULQLQ�NRQXVX� LQVDQòQ�GX\JX�G¾Q\DVò�YH�
GDYUDQò ODUò� ROGX XQGDQ� ֡QRUPDO֢� YH� ֡DQRUPDO֢� NDYUDPODUò� EX� DODQGD�
ROX WXUXODUDN�©R X�]DPDQ�DKODNL�YH�LGHRORMLN�ELU�]HPLQGH�KDUHNHW�HGLO�
PL WLU��=DPDQOD�LQVDQODUD�QH\L�\DSòS�QH\L�\DSPD\DFDNODUò�YH�GROD\òVò\OD�
GD�QH\LQ�GR UX�QH\LQ�\DQOò �ROGX XQD�GDLU�\¸QOHQGLULFL�EX\UXNODU�¾UH�
WLOPL WLU��%X�QHGHQOH�PHGLNDOOH PHQLQ�\D\JòQOD DQ�YH�GHULQOH HQ�HWNL�
OHULQH�NDU ò�HQ�¸QHPOL�HOH WLULOHULQ�SVLNL\DWUL�DODQòQD�\¸QHOWLOGL L� LIDGH�
HGLOPL WLU���

�WH�\DQGDQ�\D DQDQ�PHGLNDOOH PH�V¾UHFLQLQ�� WòEEòQ�NXWVDO�VHN¾OHU�
VDUNDFòQGD�L]OHGL L�G¸Q¾ ¾POHUOH�GH�\DNòQGDQ�LOJLOL�ROGX X�V¸\OHQHELOLU��
=LUD� WòS�� DQWLN�G¸QHPOHUGH�E¾\¾�YH�PHWD]LN�XQVXUODUOD� L©� L©H�ROGX�
XQGDQ�NXWVDO�ELU�L©HUL H�VDKLS�ROPX WXU��2UWD��D ֢D�JHOLQGL LQGH�LVH�

E¾\¾� WHPHOOL� DQOD\ò �� \HULQL� GLQ°� XQVXUODUD� EòUDNDUDN� WòEEòQ� NXWVDOOò ò
IDUNOò�ELU�ER\XWWD�GHYDP�HWPL WLU��$QFDN�5¸QHVDQV֢WDQ�LWLEDUHQ�¸]HOOLNOH�
DQDWRPL�DODQòQGD�Kò]�ND]DQDQ�WòEE°�©DOò PDODU�WòEEòQ�NXWVDOOòNWDQ�DUòQ�
PD\D�ED ODPDVòQòQ�LON�NòYòOFòPODUòQò�ROX WXUPX ��DUGòQGDQ�$\GòQODQPD�
GHYULQLQ�GHULQ�HWNLVL\OH�ELUOLNWH�����\¾]\òOGD�WDPDPHQ�VHN¾OHU�ELU�X UD

�� YDQ� OOLFK�� 0HGLFDO� 1HPHVLV�� 7KH� ([SURSULDWLRQ� RI� +HDOWK� �1HZ� <RUN�� 3DQ�
WKHRQ�%RRNV���������NU �� YDQ� OOLFK��6D Oò òQ�*DVEò��WUF��6¾KD�6HUWDELER OX�� VWDQEXO��
$\UòQWò�<D\òQODUò���������������

���7X UXO�(UED\GDU��֥6D OòN��.LPLQ� ©LQ"֦��7RSOXPELOLP���������������



K¤OLQH�JHOPL WLU��*¾Q¾P¾]H�JHOLQGL LQGH�LVH�WòEEòQ�\HQLGHQ�DPD�IDUN�
Oò�ELU� IRUPGD�NXWVDOOD Wò ò��KHNLPOHULQ�YH�WHUDSLVWOHULQ�GLQ�DGDPODUòQòQ�
NROWXNODUòQD� \HUOH WLNOHUL��� LIDGH� HGLOPL WLU���\OH� NL� ELU� ]DPDQODU� \DO�
Qò]FD�GLQ�DGDPODUòQòQ�HOLQGH�EXOXQDQ�֡VRUJXODPD\D�YH�HOH WLUL\H�NDSDOò
ROPD֢�GXUXPX�J¾Q¾P¾]GH�KHNLPOHU�DUDFòOò ò\OD�WòEED�KDVUHGLOPL �J¸�
U¾QPHNWHGLU��%X�J¾©�WòEED�NXWVDO�ELU�GRNXQXOPD]OòN�]òUKò�VD ODPò ��UDV�
\RQHO�ELOLPGHQ�DOGò ò�\HWNL\OH�KDUHNHW�HGHQ�KHNLPOHU�LVH�X\JXODGòNODUò
WHGDYLOHULQ�LWLUD]D�PDKDO�YHUPH\HFHN�¸O©¾GH�WHN�JH©HUOL�\¸QWHP�ROGX X�
NULQL�YD]HWPL OHUGLU��%¸\OHVL�ELU�WDEOR��RUWD\D�©òNò ò� LWLEDUL\OH�VHN¾OHU�
ELU�JLUL LP�RODQ�PRGHUQ�WòEEòQ�PHGLNDOOH PH�V¾UHFLQLQ�GR DO�ELU�VRQX�
FX�RODUDN�\HQLGHQ�NXWVDO�ELU�NLPOL H�E¾U¾QG¾ ¾Q¾Q�J¸VWHUJHVL�RODUDN�
J¸U¾OHELOLU�

7òEEòQ� VHN¾OHUOH PH� YH� NXWVDOOD PD� V¾UHFL\OH� RODQ� GR UXGDQ� ED �
ODQWòVòQòQ� ELU� GL HU� ER\XWX� GD� V¾UH©� L©HULVLQGH� GLQLQ� WRSOXPVDO� \D D�
Pò�G¾]HQOH\LFL�DKODNL�L OHYOHULQLQ�ELU©R XQXQ��KHNLP�KDVWD�LOL NLVLQGH�
֡KDVWD�URO¾֢�ROX WXUPDN�VXUHWL\OH�WRSOXPVDO�\D DPò�NRQWURO�DOWòQD�DOPD\D�
©DOò DQ�WòEED�DNWDUòOPò �ROPDVòGòU��.RUX\XFX�KHNLPOLN�X\JXODPDODUòQòQ�
DUWDQ�¸QHPL��GL\HW��HJ]HUVL]��X\JXQ� �\DQL� ֡VD OòNOò֢�� FLQVHO�KD\DWD�GDLU�
G¾]HQOHPHOHU�� GR XPXQ� SODQODQPDVò� YH� ¸O¾P¾Q� UDV\RQHOOH WLULOPHVL�
JLEL�X\JXODPDODU� DUDFòOò ò\OD� WòEE°�NLU� YH�SUDWLNOHULQ�J¾QO¾N�\D DPD�
DNWDUòOPDVòQòQ��� V¸]� NRQXVX� NRQWURO¾� VD ODPD� DPDFòQD�PDWXI� ROGX X�
V¸\OHQHELOLU��'DKDVò�����\¾]\òOGD��UXKOD�GR UXGDQ�LOLQWLOL�GLQ°�ELU�ROD\�
RODUDN�J¸U¾OHQ�¸O¾P�KDGLVHVL�]DPDQOD�UDV\RQHOL]H�HGLOHUHN�WòEE°�ELU�ROD�
\D�G¸Q¾ P¾ ��EX�GXUXP�����\¾]\òOGDQ� LWLEDUHQ�KHNLPOHULQ�¸O¾P�G¸�
H LQGHNL�LQVDQODUòQ�GDKL�WHPHO�UHIDNDW©LVL�RODQ�GLQ�DGDPODUòQòQ�\HULQL�
GHYUDOPDODUòQD�QHGHQ�ROPX WXU��%¸\OHOLNOH�LQVDQ�\D DPòQòQ�ROD DQ�ELU�
D DPDVò�RODUDN�J¸U¾OHQ�¸O¾P�GH�WòEE°�DODQòQ�L©LQH�G¤KLO�HGLOPL ��¸O¾P�
G¸ H L� HYGHQ� KDVWDQH\H� WD òQDUDN� LQVDQODUòQ� ELU©R XQXQ� VRQ� QHIHVLQL�
KX]XU�L©LQGH�YH�NHQGL�֡G¸ H LQGH֢�YHUPHOHULQH�P¤QL�ROXQPX WXU���

���'DUUHO� :�� $PXQGVHQ� �� *DU\� %�� )HUQJUHQ�� ֥7òS֦�� WUF�� <DVHPLQ� (UWX UXO��
%DWò�*HOHQH LQGH�%LOLP�YH�'LQ�7DULKL��HG��*DU\�%��)HUQJUHQ�� VWDQEXO��6D\�<D\òQODUò��
������

���%U\DQ� 6�� 7XUQHU�� 5HJXODWLQJ� %RGLHV�� (VVD\V� LQ� 0HGLFDO� 6RFLRORJ\� �/RQGRQ� DQG�
1HZ�<RUN��7D\ORU�	�)UDQFLV�H�/LEUDU\������������

���7RQ\�:DOWHU��7KH� 5HYLYDO� RI� 'HDWK� �/RQGRQ� DQG� 1HZ� <RUN�� 7D\ORU� 	� )UDQFLV�
H�/LEUDU\���������������



7òEEòQ� NXWVDOOD DUDN� ELU� EDNòPD� GLQLPVL� ELU� \DSò\D� E¾U¾QPHVLQLQ�
GL HU�ELU�ER\XWX�GD�KHNLPOHULQ�GLQ°�V¸\OHPGHQ�WDPDPHQ�D\Uò�YH�RQD�
DOWHUQDWLI� RODUDN� WH HNN¾O� HGHQ� ֡ELOJL� N¾PHOHUL֢� ROX WXUPX � ROPDVòGòU��
)RXFDXOW֢D�J¸UH�KHNLPOHULQ�GLQGHQ�ED òPVò]�ELU� ֡ELOLPVHO֢�ELOJL�\DSòVò
ROX WXUPDODUò��NHQGLOHULQH�����\¾]\òO�VRQODUòQGD�E¾\¾N�ELU�VD\JòQOòN�YH�
Q¾IX]�VD ODPò WòU��2QD�J¸UH�WòEE°�J¾©�RODUDN�DGODQGòUòODELOHFHN�RODQ�EX�
JHOL PH�� WòS©òODUòQ�YDU�RODQ�GXUXPX�KHP�WDQòPODPDODUòQD�KHP�GH�EX�
VD\HGH�VDSNòQOòN�YH�WRSOXPVDO�G¾]HQVL]OL L�WHVSLW�HWPHGH�¸QHPOL�¸O©¾�
GH�WRSOXPVDO�J¾©�X\JXOD\DELOPHOHULQH�LPN¤Q�WDQòPò WòU��'ROD\òVò\OD�R��
¸]HOOLNOH�%DWò֢QòQ�WDULKVHO�V¾UH©WH�\D DGò ò�UDV\RQHOOH PH�GHQH\LPLQGH��
WRSOXPVDO�JHU©HNOL LQ�֡EHN©LOHUL֢�RODUDN�GLQ�DGDPODUòQòQ�\HULQL�KHNLP�
OHULQ�DOGò òQò�EHOLUWPL WLU��%X�GXUXP�GD�WòEEòQ��LQVDQODUòQ�WòEE°�UHMLP�
OHU� DUDFòOò ò\OD� DKODNL� RODUDN� G¾]HQOHQGLNOHUL� YH� GHQHWOHQGLNOHUL� JHQL
NDSVDPOò�ED òPVò]�ELU�VLVWHPLQ�DVOL�ELU�XQVXUX�K¤OLQH�JHOPHVLQH�QHGHQ�
ROPX WXU����'DKDVò�WòEEòQ�ROX WXUGX X�EX�¸]HUN�\DSò��VòUDGDQ�LQVDQODUòQ�
DVOD�GXKXO� HGHPH\HFHNOHUL� NRUXQDNOò� YH� VH©NLQ�ELU�PHVOHNL� ]¾PUHQLQ�
ROX XPXQD�ND\QDNOòN�HWPL WLU��%XQXQ�HQ�EDUL]�J¸U¾Q¾POHULQGHQ�ELUL�
GH� WòS� DODQ\D]òQòQGD� /DWLQFHQLQ� NXOODQòOPDVòGòU� YH� EX� GXUXP� WòEEòQ��
VòUDGDQ�LQVDQODUòQ�WòS�ELOJLVLQH�XOD DUDN�RQD�P¾GDKDOH�HWPHVLQL�HQJHOOH�
\HQ�֡ HSLVWHPRORMLN�ELU�VHW֢�ROX WXUPDVòQD�QHGHQ�ROPX WXU��%X�ED ODPGD��
KHNLPOHU�¾]HULQH�\DSòODQ�ELU�VDKD�DUD WòUPDVòQGD���KHNLPOHULQ������֢X�
֥WòS�WHULPOHULQLQ�WDPDPHQ�7¾UN©HOH WLULOPHPHVL�JHUHNWL LQL֦�EHOLUWPL �
OHUGLU��%X�WDEOR��KHNLPOHULQ�HOOHULQGHNL�D\UòFDOò ò�YH�J¾F¾�ND\EHWPH\L�
LVWHPHGLNOHULQL�J¸VWHUPHVL�EDNòPòQGDQ�ROGXN©D�PDQLGDU�J¸U¾QPHNWH�
GLU��%XQD�HN�RODUDN�WòS©òODU��VòUDGDQ�LQVDQODUOD�DUDODUòQGDNL�PHVDIH\L�DUW�
WòUDQ�YH�NHQGLOHULQL�NXWVDO�ELU�IRUPD�E¾U¾QG¾UHFHN�RODQ�ELU�GL]L�SUDWL L�
GDKD�NXUXPVDOOD WòUDUDN�V¸]�NRQXVX�VH©NLQ�NRQXPODUòQò�SHU©LQOHPL WLU��
�UQH LQ�PHVOH H�JLUL WH�HGLOHQ�\HPLQOHU�YH�©DOò PD�VòUDVòQGD�JL\LOPHVL�
PHFEXUL�K¤OH�JHWLULOHQ�EH\D]�֡F¾EEHOHU֢�VD OòN�DODQòQGD�GLQLPVL�ELU�\D�
SòQòQ�ROX XPXQX�NROD\OD WòUPò WòU���

���)RXFDXOW��.OLQL LQ�'R X X��7XUQHU��7òEE°�*¾©��������
���(UWDQ� �]HQVHO� �� $EGXOODK� .R©DN�� +HNLPOHU� YH� +HNLPOLN� �.RQ\D�� �L]JL� .LWDEH�
YL��������

���$UPD DQ� �]W¾UN�� ֥ NWLGDU� 2ODUDN� 7òS©ò� *HOHQHN�� 7òEEòQ� (UN� 7DULKL֦�� 7RSOXP�
YH�+HNLP�����������������



*¾Q¾P¾]� WRSOXPODUòQòQ� E¾\¾N� ELU� ©R XQOX XQGD� WòEEòQ� NHQGL�
VHPEROOHUL��GH HUOHUL��NXUXPODUò�YH�D\LQOHUL�LOH�ELU�W¾U�GLQ°�VLVWHP�RODUDN�
]XKXU� HWPHVL�JHQHO� DQODPGD�ELOLPLQ� DUWDQ�RWRULWHVL\OH� \DNòQGDQ� LOJL�
OLGLU�� %LOLPLQ�PRGHUQ� ¸QFHVL� WRSOXPXQ� HQ� ¸QHPOL� UHIHUDQV� ©HU©HYHVL�
RODQ�GLQLQ�\HULQL�DOPD\D�ED ODPDVò\OD�ELUOLNWH�WòS�GD�©D òPò]òQ�PHUNH]°�
LQDQFòQòQ�ELU�SDU©DVò�K¤OLQH�JHOPL WLU��=LUD�WòEEòQ��NHQGLQL�ELOLPOH�¤GHWD�
¸]GH �RODUDN�WDQòPODPDVò�KHNLPOHUH�NXWVDO�ELU�\HWNL�ND]DQGòUPò WòU��%X�
\HWNL\L�� KDVWD�KHNLP� LOL NLOHULQLQ� VH\ULQGH� QHW� ELU� EL©LPGH�J¸]OHPOH�
PHN� P¾PN¾QG¾U�� *¾QO¾N� \D DQWòODUòQò� PDKYHGHQ� UDKDWVò]OòNODUGDQ�
PX]GDULS�RODQ�KDVWDODU� WHGDYL� DPDFò\OD� WòEED�P¾UDFDDW� HWWL LQGH��KH�
NLP�WDUDIòQGDQ�VòQòUODUò�©L]LOHQ�UDV\RQHO�L OHPOHU�]LQFLULQH�WDEL�ROPDN�
WDGòU�� +HU� ELU� D DPDVò� GLNNDWOH� SODQODQDQ� X\JXODPDODU� VD\HVLQGH� KH�
NLP��VòUDGDQ�KDVWDODUòQ�\DUDUòQD�\DSòOGò òQGDQ�DVOD�NX NX�GX\XOPD\DQ�
ELOLPVHO� DUD WòUPDODUòQ�NXWVDOOò òQD� DUDFòOòN�HWPHNWHGLU��%X� V¾UH©WH� WòS�
D\LQVHO�ELU�VLVWHP�ROX WXUPDNWD�YH�KHNLP�DUWòN�ELU�GLQ�DGDPò�NLPOL LQH�
E¾U¾QPHNWHGLU����'ROD\òVò\OD�QDVòO�NL�KHUKDQJL�ELU�GLQ°�ULW¾HOH�P¾GDKDOH�
HGLS�RQX� IDUNOò�ELU� IRUPD�E¾U¾QG¾UPHN�SHN�P¾PN¾Q�GH LOVH�� WòEEòQ�
֡PDEHWOHUL֢�RODQ�KDVWDQHOHUH�ED YXUDQ�KDVWDODU�GD�E¸\OH�ELU�LPN¤QD�VDKLS�
ROPD\òS�HGLOJHQ�ELUHU�֡P¾ULW֢�URO¾Q¾�¾VWOHQPHNWHGLU�

�WH�\DQGDQ�WòEEòQ��PHGLNDOOH PH�V¾UHFLQLQ�HWNLVL\OH�VHN¾OHUGHQ�NXW�
VDOD�X]DQDQ�VHU¾YHQLQLQ�ELU�GL HU�ER\XWXQX�GD�UDV\RQHOOH PH�LOH�RODQ�
\DNòQ�WHPDVò�ROX WXUPDNWDGòU��=LUD�PRGHUQ�WòS��GLQ°�V¸\OHPH�DOWHUQDWLI�
RODUDN�RUWD\D�NR\GX X�VLVWHPL�UDV\RQHO�ELU�]HPLQGH�VXQDUDN�VHN¾OHUOH �
PHQLQ� WD ò\òFòODUòQGDQ�ELULVL�ROPX WXU��$QFDN�PHGLNDOOH PH�V¾UHFLQLQ�
DUWDQ� HWNLVL\OH� ELUOLNWH� EX� UDV\RQHO� ©HU©HYH� JLGHUHN� NXWVDO� ELU� L©HUL H�
E¾U¾QP¾ W¾U��%X�QHGHQOH�J¾Q¾P¾]�WRSOXPODUòQGD�WòEEòQ�UDV\RQHO�L �
OHP�EDVDPDNODUò��GLQ°�YH�DKODNL�ELU�\DSò�J¸U¾Q¾P¾QH�G¸Q¾ HUHN�GLQ�YH�
WòEEòQ�\DNòQ�ELU�LOL NL�L©HULVLQGH�ROPDVòQD���\RO�D©Pò WòU��'ROD\òVò\OD�WòS�
NXUXPX��LO°�D DPDGD�L\LOH HELOLU�RODQò�WHGDYL�HWPH�YH�XPXWVX]X�WHVHOOL�
HWPH� VDQDWò� ROPDNWDQ�X]DNOD PDNOD� ELUOLNWH� KHNLPOHU� GH� ELU� ©H LW� GLQ�
DGDPòQD�G¸Q¾ HUHN�Nò\PHWL�NHQGLQGHQ�PHQNXO�ELU�\DVDQòQ�X\JXOD\ò�
FòODUò�K¤OLQH�JHOPL WLU��%X�ED ODPGD��¸]HOOLNOH�%DWò�WRSOXPODUòQGD�WòEE°�

���5R\� %UDQVRQ�� ֥7KH� 6HFXODUL]DWLRQ� RI� $PHULFDQ� 0HGLFLQH֦�� 7KH� +DVWLQJV� &HQ�
WHU�6WXGLHV�������������������

���7XUQHU��5HJXODWLQJ�%RGLHV��������



©DOò PDODU�¾]HULQGH�GHQHWLP�NXUPDN� LVWH\HQ�SROLWLNDFòODUòQ��EX�DPDFò
JHU©HNOH WLUPHN� L©LQ�ELU� HQG¾VWUL\L�GH LO�GH�ELU�NLOLVH\L�GHQHWOHPHOHUL�
JHUHNWL L�JHU©H LQL�J¸UHPHGLNOHUL�EHOLUWLOPL WLU��=LUD� WòS� DODQòQGD�©D�
Oò DQ� X]PDQ� KHNLPOHULQ� ֡WòS� PH]KHELQLQ� ELUHU� SDSD]ò֢� K¤OLQH� JHOGL L�
YH�GL HU�GLOOHUGHQ�D\Uò�RODUDN��ELU�]DPDQODU�GLQ°�NXUXPODUòQ�\DSWò òQD�
EHQ]HU�ELU� HNLOGH��NHQGLQH�KDV�ELOLPVHO�ELU�GLOL�EHQLPVHGLNOHUL��� LIDGH�
HGLOPL WLU�

6HN¾OHUOH PH�V¾UHFLQLQ�HWNLVL\OH�RUWD\D�©òNDQ�NXUXPVDO�IDUNOòOD PD��
QHWLFHGH�KHNLP�YH�GLQ�DGDPòQòQ�IRQNVL\RQODUòQGD�ELU�D\Uò PD\ò�EHUD�
EHULQGH�JHWLUPL �YH�VRQUDVòQGD�GD�DKODNL�G¾]HQOHPH�J¾F¾�E¾\¾N�RUDQGD�
GLQGHQ� WòEED�GHYUHGLOPL WLU��%X� WUDQVIHU�� WòEEòQ� UDV\RQHO�ROPD\DQ�ELU�
DPDFD�KL]PHW�HWWL LQL�J¸VWHUPHPHNWH��ELODNLV�DKODNL�G¾]HQOHPH�RODUDN�
\DSòODQ�\¸QOHQGLULFL�H\OHPOHULQ�NOLQLN�SVLNL\DWULQLQ�JHOL LPL�VD\HVLQGH�
GDKD�֡ELOLPVHO֢�ELU�K¤O�DOGò ò�DQODPòQD�JHOPHNWHGLU���UQH LQ�J¾Q¾P¾]�
WòEEòQòQ�¸QHUGL L�GL\HW�YH�HJ]HUVL]OHU�UXKD�ID\GDOò�RODQ�DVNHWLN�SUDWLNOHU�
RODUDN�GH LO�VD OòN�YH�X]XQ�¸PUH�NDWNòGD�EXOXQGX X�L©LQ�WDYVL\H�HGLO�
PHNWHGLU��%XUDGDQ�KDUHNHWOH�WòEEòQ��ELU�EDNòPD�֡GLQ�HUR]\RQXQXQ֢�Eò�
UDNWò ò�WRSOXPVDO�DODQò�L JDO�HGHUHN�ELU�]DPDQODU�GLQLQ�¾VWOHQGL L�IRQN�
VL\RQODUò�\HULQH�JHWLUPH\H�ED ODGò ò���LIDGH�HGLOPL WLU�

7òEEòQ� NXWVDOOD DUDN� ELU� W¾U� GLQ� JLEL� L OHY� J¸UPHVLQL� VD OD\DQ� HQ�
¸QHPOL� HWNHQLQ�� RUWDODPD� LQVDQ� ¸PU¾Q¾Q� J¸]OH� J¸U¾O¾U� EL©LPGH� DU�
Wò �J¸VWHUPHVLQGH�R\QDGò ò�ELULQFLO�UROOH�LOJLOL�ROGX X�V¸\OHQHELOLU��=LUD�
PRGHUQ�¸QFHVL�WRSOXPODUGD�¸O¾P��¸]HOOLNOH�J¾QGHOLN�KD\DWOD�L©�L©H�RODQ�
DQFDN�¸QJ¸U¾OHPH\HQ�¸O¾P��ROD DQ�ELU�\D DP�HYUHVL�YH�GLQ°�X\JXOD�
PDODUòQ�YD]JH©LOPH]�ELU�SDU©DVò�RODUDN�J¸U¾OP¾ W¾U��)¤QL�G¾Q\DQòQ�Vò�
NòQWòODUòQGDQ�ELU�ND©ò �RODUDN�J¸U¾OHQ�¸O¾P��EX�W¾U�WRSOXPODUòQ�KD\DWD�
YH�YDUROX D�GDLU�¾UHWWLNOHUL�DQODP�©HU©HYHOHULQGH�¸QHPOL�ELU�LPJH�ROD�
JHOPL WLU��<D\JòQ�RODUDN�J¸U¾OHQ�EXOD òFò�KDVWDOòNODUòQ�HWNLVL\OH�EHEHN�
¸O¾P�RUDQODUò�ROGXN©D�\¾NVHN�YH�GR XPGD�RUWDODPD�\D DP�EHNOHQWLVL�
©RN�G¾ ¾N� VHYL\HOHUGH�NDOPò WòU��'ROD\òVò\OD�RUWDODPD�¸P¾U�EHNOHQWL�
VLQLQ�NòVD�ROPDVò�QHGHQL\OH�NHQGL�GHGHVLQL�J¸UHELOPH\L�XPDQ�©RN� D]�
VD\òGD� ©RFX XQ� ROGX X��� LIDGH� HGLOPL WLU�� $QFDN� PRGHUQ� WòEEòQ� JH�

�� OOLFK��6D Oò òQ�*DVEò����������
���7XUQHU��5HJXODWLQJ�%RGLHV�����
���7XUQHU��7KH�%RG\�	�6RFLHW\������



OL LPL\OH�ELUOLNWH�¸]HOOLNOH�HQIHNVL\RQOD�P¾FDGHOHGH�HWNLQ�\¸QWHPOHULQ�
�DQWLEL\RWLN�LOD©ODUòQ��NH IHGLOPHVL�YH�EXQD�PXNDELO�D òODPD�X\JXODPD�
ODUòQòQ�DUWPDVò�EHEHN�̧ O¾POHULQL�LO°�RODUDN�D]DOWPDGD�VRQ�GHUHFH�ED DUòOò
ROPX WXU��%XQD�HN�RODUDN�GL HU�SHN�©RN�NRUNXOX�KDVWDOò òQ�WHGDYLVLQLQ�
ELUHU� ELUHU� EXOXQPD\D�ED ODPDVò� YH� DPHOL\DW� RUWDPODUòQGD�JHOL WLULOHQ�
VWHULO�WHNQLNOHU��DQWLVHSWLNOHU����VD\HVLQGH�RUWDODPD�LQVDQ�¸PU¾�Kò]Oò�ELU�
HNLOGH�\¾NVHOPL WLU�
2UWDODPD�¸P¾U�EHNOHQWLVLQLQ�EHOLUJLQ�ELU�EL©LPGH�LO°�RODUDN�DUWWò ò�

QòQ�WHPHO�J¸VWHUJHVL�LVWDWLVWLNVHO�DQDOL]OHUOH�RUWD\D�NRQXOPX WXU���UQH�
LQ� QJLOWHUH֢GH�¸O¾P�RUDQODUòQòQ�LOHQ�\DUò�\DUò\D�G¾ W¾ ¾�J¸U¾OPHN�

WHGLU������֢GH�KHU������NL LGHQ�����֢VL�HUNHQ�\D WD�¸O¾UNHQ�����֢GD�EX�
RUDQ�����֢\D�G¾ P¾ W¾U��%X�JHOL PH\L�ELUH\OHULQ�RUWDODPD�¸P¾U�EHN�
OHQWLOHULQGH�GH�J¸UPHN�P¾PN¾QG¾U���UQH LQ�����֢WD�GR DQ�ELU�NDGòQ�
\D�GD�HUNHN�VòUDVò\OD�RUWDODPD�������\òOOòN�ELU�\D DPò�XPDELOLUNHQ�EX�
RUDQ�����֢GD� VòUDVò\OD� ������G¾]H\LQH�\¾NVHOPL WLU���VWHOLN� EX� WDEOR��
EHEHN�YH�©RFXN�¸O¾POHULQL�G¾ ¾QG¾ ¾P¾]GH�©RN�GDKD�PDQLGDU�K¤OH�
JHOPHNWHGLU��=LUD�PRGHUQ�WòSWDNL�JHOL PHOHUOH�ELUOLNWH�EHEHN�YH�©RFXN�
¸O¾POHUL� PDWHPDWLNVHO� RODUDN� LQN¤U� HGLOHPH\HFHN� RUDQODUGD� G¾ P¾ ��
GROD\òVò\OD� ¸O¾P� DUWòN� ELUH\LQ� \D òQD� J¸UH� SODQODQDQ� ELU� ROJX� K¤OLQH�
JHOPL WLU���UQH LQ�JHQ©�\D WD�¸OHQ�ELULQLQ�֡DUDPò]GDQ�HUNHQ�D\UòOGò ò֢�
LIDGH�HGLOLU�ROPX WXU����%HQ]HU� HNLOGH�$PHULND�%LUOH LN�'HYOHWOHUL֢QGH�
����֢GH�RUWDODPD�\D DP�EHNOHQWLVL������LNHQ�EX�UDNDP�����֢GD�����֢\D�
\¾NVHOPL WLU�� 'L HU� \DQGDQ� ¸O¾P� RUDQODUò� GD� Kò]Oò� ELU� HNLOGH� G¾ ¾
J¸VWHUHUHN������\òOòQGD�Q¾IXV� L©LQGH�RUWDODPD�¸O¾P�RUDQò�ELQGH������
LNHQ�EX�RUDQ������\òOòQGD�ELQGH����֢H�G¾ P¾ W¾U�����ONHPL]GH�LVH�EX�W¾U�
ND\òWODUòQ�WXWXOPDVò�QLVSHWHQ�\DNòQ�]DPDQODUGD�ED ODPò WòU��%XQD�J¸UH�
7¾UNL\H� VWDWLVWLN�.XUXPXQXQ�RUWD\D�NR\GX X�YHULOHU�������\òOò� L©LQ�

���2NVLMHQOL� VX�� EDNòU� V¾OIDW� YE�� PLNURSODUò� ¸OG¾UPHN� L©LQ� NXOODQòODQ� PDGGHOHULQ�
JHQHO� DGòGòU��%X� W¾U�PDGGHOHULQ�NH IHGLOHUHN� DPHOL\DWODUGD�NXOODQòOPD\D�ED ODPDVò��
KLM\HQLN�ELU�KDVWDQH�RUWDPòQò�VD OD\DUDN�DPHOL\DW�V¾UHFLQGHNL�¸O¾POHUL�¸QHPOL�RUDQ�
GD�D]DOWPò WòU��%N��/LQGHPDQQ��7òS�YH�7RSOXP��������

���5D\� )LW]SDWULFN�� ֥6RFLHW\� DQG� &KDQJLQJ� 3DWWHUQV� RI� 'LVHDVH֦�� 6RFLRORJ\� $V�
$SSOLHG� 7R�0HGLFLQH�� HG��*UDKDP� 6FDPEOHU� �/RQGRQ�� 6DXQGHUV� (OVHYLHU�� ������� ���
$GHP�6D òU���O¾P�6RV\RORMLVL��$QNDUD��3KRHQL[�<D\òQHYL�������������$QWKRQ\�*LG�
GHQV��6RV\RORML��WUF��+¾VH\LQ��]HO�Y�G U��� VWDQEXO��.òUPò]ò�<D\òQODUò�������������

���5RGQH\� 0�� &RH�� 6RFLRORJ\� RI� 0HGLFLQH� �1HZ� <RUN�� 0F*UDZ�+LOO�� ������� ���
���



GR XPGD�EHNOHQHQ�̧ P¾U�V¾UHVLQLQ�RUWDODPD����\D �VHYL\HVLQH�\¾NVHOGL�
LQL�J¸VWHUPHNWHGLU��$\UòFD�$YUXSD� VWDWLVWLN�2VL�WDUDIòQGDQ�D©òNODQDQ�

YHULOHUH�J¸UH�GH�¾ONHPL]GH�EHEHN�¸O¾POHULQGH�EDUL]�ELU�D]DOPDQòQ�\D�
DQGò ò��]LUD������\òOòQGD�KHU������FDQOò�GR XPGD�J¸U¾OHQ�EHEHN�¸O¾P�
YDND�VD\òVòQòQ������ROGX X�������\òOòQGD�LVH�EX�VD\òQòQ�����֢\H�G¾ W¾ ¾�
J¸U¾OPHNWHGLU���
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