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� 1DNRQ� RGYDMDQMD� SULPDUQRJ� EORND� L]�PDVLYD� LVWRJ� MH� SRWUHEQR� SUHYUQXWL� QD�
SUHGQMX� VWUDQLFX�� %ORN� VH� RG�PDVLYD� RGYDMD� L� SUHYUüH� X]� SRPRü� ]UDþQLK� L� YRGHQLK�
MDVWXND�� KLGUDXOLþQLK� SRWLVNLYDþD�� XWRYDUDþD� L� KLGUDXOLþQLK� EDJHUD� V� REUQXWRP�
ORSDWRP��
� 3ULMH�SUHYUWDQMD�EORND�LVSRG�QMHJD�WUHED�QDSUDYLWL�]HPOMDQX�SRVWHOMLFX�WDPSRQ�
QD�NRMX�üH�VH�JXUQXWL�EORN��7DPSRQ�VOXåL�NDR�]DãWLWQL�VORM�SUL�SDGX�EORND��3RVWHOMLFD�
VH� L]UD XMH�SRPRüX�XWRYDUDþD�RG�VLWQR� L]GUREOMHQRJ�NDPHQRJ�PDWHULMDOD�SUHRVWDORJ�
QDNRQ� PLQLUDQMD� RWNULYNH� L� VORMD� ]HPOMH�� 9DåQR� MH� WDPSRQ� L]UDGLWL� RG� PDWHULMDOD�
SULEOLåQR�XMHGQDþHQRJ�JUDQXORPHWULMVNRJ�VDVWDYD��8�VOXþDMX�GD�VH�X�WDPSRQX�QDOD]H�
QHNL�YHüL�NRPDGL�VWLMHQVNH�PDVH��PRåH�GRüL�GR�SXFDQMD�EORND�XVOLMHG�VLOLQH�XGDUD�SUL�
QMHJRYRP�SDGX�QD�WDPSRQ��.DG�MH�WDPSRQ�SUHYODåDQ��WM��DNR�MH�X�QMHPX�YHOLNL�XGLR�
VLWQRJ� SLMHVND� L� EODWD� PRåH� WDNR HU� GRüL� GR� SXFDQMD� EORND�� MHU� VH� SLMHVDN� L� EODWR�
SULOLNRP�SDGD� UD]OHWH� LVSRG�QMHJD��'HEOMLQD� WDPSRQD�VH�NUHüH�RNR�����GR�����P�QD�
SRþHWNX�X]�EORN��8GDOMDYDQMHP�RG�EORND�GHEOMLQD� WDPSRQD� VH�SRYHüDYD� WDNR�GD�QD�
NUDMX�L]QRVL�����GR�����P��ãWR�RYLVL�RG�YLVLQH�EORND��
� .DG� MH� WDPSRQ� L]UD HQ��EORN� VH� REDUD� SRPRüX� ]UDþQLK� LOL� YRGHQLK� MDVWXND� L�
KLGUDXOLþQLK� SRWLVNLYDþD� �RGYDOMLYDþD��� -DVWXFL� L� RGYDOMLYDþL� PRJX� VH� NRULVWLWL�
VDPRVWDOQR�LOL�X�PH XVREQRM�NRPELQDFLML��RYLVQR�R�SRWUHEL�L�NYDOLWHWL�VWLMHQVNH�PDVH��
.RG�]GUDYH�NYDOLWHWQH�VWLMHQH�]ERJ�EROMHJ�LVNRULãWHQMD�EORNRYVNH�VWLMHQH�SUHSRUXþD�VH�
NRPELQLUDQR�RGJXUDYDQMH�EORND��WDNR�GD�VH�SRþHWQR�JXUDQMH�RVWYDUL�SRPRüX�MDVWXND��
D� ]DYUãQR� JXUDQMH� L� REDUDQMH� X]� SRPRü� KLGUDXOLþQLK� RGYDOMLYDþD� �VOLND� ��������
3RVWXSDN�REDUDQMD�]DSRþLPD�XYODþHQMHP�]UDþQLK� MDVWXND�X�RSUDQL� UH]��NRML� MH�RVWDR�
UD]PDNQXW�QD�RNR����GR����PP��]ERJ�XPHWQXWLK�åHOMH]QLK�NOLQRYD��SUL�SLOMHQMX�UH]D�
GLMDPDQWQRP� åLþQRP� SLORP�� =UDþQL� MDVWXFL� VH� X� UH]� SRVWDYOMDMX� SRPRüX� PHWDOQLK�
OHWYL��NRMH�XVOLMHG�VYRMH�WHåLQH�VDYODGDYDMX�RWSRU�WUHQMD�MDVWXND�R�VWLMHQNH�UH]D��-DVWXN�
X�UH]�XOD]L�SRWSXQR��9DQ�UH]D�VPLMH�ELWL�VDPR�YHQWLO�]D�GRYRG�NRPSULPLUDQRJ�]UDND��
=DWLP� VH� SRVWDYH� ]DãWLWQL� OLPRYL� L]PH X� MDVWXND� L� VWLMHQH�� V� REMH� VWUDQH� L� SR� FLMHORM�
GXåLQL� MDVWXND�� NDNR� EL� VH� VSULMHþLOR� QMHJRYR� RãWHüLYDQMH� RG� RãWULQH� UH]D�� -DVWXN� VH�
VSRML�V�GRYRGRP�NRPSULPLUDQRJ�]UDND�SUHNR�UD]YRGQLND�NRML�PRUD�LPDWL�UHJXODFLMVNL�
YHQWLO� V�PDQRPHWURP�� D� VYDNL� MDVWXN�PRUD� LPDWL� SR� MRã� MHGDQ� NRQWUROQL� VLJXUQRVQL�
PDQRPHWDU��'R]YROMHQD�ãLULQD�QDSXKDYDQMD�MDVWXND�MH�RNR����FP�V�WLP�GD�SULWLVDN�X�
MDVWXNX� QH� VPLMH� SULMHüL� ���� N3D��0H XWLP�� SULMH� WROLNRJ� QDSXKDYDQMD�� NDG� VH� EORN�
QDJQH� WROLNR� GD� VH� X� JRUQML� RWYRU� PRJX� SRVWDYLWL� KLGUDXOLþQL� RGYDOMLYDþL�� RWYRU� VH�
SRGORåL�SULSUHPOMHQLP�GUYHQLP�WUXSFLPD�LOL�NDPHQRP��NRML�VSUHþDYDMX�NUHWDQMH�EORND�
SUHPD�QDWUDJ��,]�MDVWXND�VH�]DWLP�SRODJDQR�LVSXãWD�]UDN�L�MDVWXN�VH�RSUH]QR�L]YDGL�L]�
UH]D��8�RYDNR�RVLJXUDQL�RWYRU�VSXãWDMX�VH�KLGUDXOLþQL�RGYDOMLYDþL�QD�XåHWX�UXþQR�LOL�X]�
SRPRü�PDQMHJ�YLWOD��.DGD�KLGUDXOLþQL�RGYDOMLYDþL�GR X�X�SUHGYL HQL�SRORåDM�X�RWYRUX�
L]PH X�EORND�L�PDWLþQH�VWLMHQH��XNOMXþXMH�VH�KLGUDXOLþQD�SXPSD��,]�FLOLQGUD�VH�L]YODþL�
NOLS�L�SRWLVNXMH�VWLMHQX��3RMHGLQL�WLS�FLOLQGUD�LPD�RGUH HQL�KRG�NOLSD�NRML�VH�NUHüH�RG�
���GR�����PP��.DGD�VH�MHGDQ�NOLS�SRWSXQR�L]YXþH�L]�FLOLQGUD��XYODþL�VH�NOLS�GUXJRJ�
FLOLQGUD�L�VSXãWD�QDQLåH��WH�SRQRYR�SRþLQMH�V�UDGRP��ýLP�GUXJL�FLOLQGDU�SRþPH�UDGLWL��
XYODþL� VH� NOLS� SUYRJ� FLOLQGUD� L� VSXãWD� QDQLåH�� 2YDM� SRVWXSDN� VH� SRQDYOMD� VYH� GR�
PRPHQWD�NDG�EORN�L]JXEL�UDYQRWHåX�L�SDGQH�QD�SULSUHPOMHQL�WDPSRQ��2GYDOMLYDþL�VH�
VSXãWDMX�VDPR�GR�SRORYLFH�EORND��$NR�QD�WRM�YLVLQL�QH�GR H�GR�REDUDQMD�NRULVWL�VH�QD�
LVWRM� YLVLQL� SRWLVNLYDþ� V� GXåLP� KRGRP� NOLSD� RG� SUHWKRGQRJ�� =D� YULMHPH� UDGD� QD�
REDUDQMX�UDGQLFL�PRUDMX�ELWL�L]D�FUWH�RWYDUDQMD��D�QLNDNR�L]QDG�MDVWXND�]ERJ�RSDVQRVWL�
RG�QMHJRYRJ�SXFDQMD��MDVWXN�VH�VPDWUD�SRVXGRP�SRG�SULWLVNRP���WH�HYHQWXDOQRJ�SDGD�
V�EORND��



� 8�NROLNR�VH�EORN�SUHYUüH�VDPR�SRPRüX�KLGUDXOLþQLK�SRWLVNLYDþD�SRWUHEQR�MH�
QD� YUKX� VWLMHQH� L]D� QDSLOMHQRJ� EORND� QDSUDYLWL� XWRUH�VOLND� ������� �� OHåDMH� �W]Y��
NDPHQLFX��� X� NRMH� VH� SRVWDYOMDMX� SRWLVNLYDþL�� 7LPH� VH� L]YMHVQR� RãWHüXMH� VWLMHQVND�
PDVD� L� VPDQMXMH�QMHQD� LVNRULVWLYRVW�� SD�XNROLNR�VH� UDGL�R�SRWSXQR�]GUDYRM�NDPHQRM�
PDVL� SRWUHEQR� MH� SRWLVNLYDþH� NRULVWLWL� X� NRPELQDFLML� V� MDVWXFLPD�� 8NROLNR� L]UDGD�
NDPHQLFH�]D�SUHPMHãWDM�SRWLVNLYDþD�QHüH�XWMHFDWL�QD�NRHILFLMHQW�LVNRULãWHQMD�VWLMHQVNH�
PDVH�� SRWLVNLYDþL� VH� PRJX� NRULVWLWL� VDPRVWDOQR�� 1DNRQ� ãWR� VH� L]UDGH� XWRUL� L]D�
LVSLOMHQRJ� EORND� X� QMLK� VH� SRVWDYH� SRWLVNLYDþL� L� SRPRüX�KLGUDXOLþQH� SXPSH�NRMD� MH�
SUHNR� FULMHYD� VSRMHQD� V� SRWLVNLYDþLPD� L]YODþH� VH� NOLSRYL� NRML� JXUDMX� EORN��.DNR� VH�
SURFLMHS� ãLUL� WDNR� VH� X� QMHJD� XEDFXMX� NRPDGL� þYUVWRJ� GUYHWD� LOL� NDPHQD� NRML� QH�
GR]YROMDYDMX�SRYUDW�SRWLVQXWRJ�SULPDUQRJ�EORND��.DG�VH�VWDSRYL�PDNVLPDOQR�L]YXNX�
LVWL� VH�XYODþH�� D�SRWLVNLYDþL�SRPRüX�XåHWD� VSXãWDMX�QDQLåH�GRN� VH�EORN�QH�RERUL� QD�
SRVWHOMLFX�� 1D� OLFL� ������ SULND]DQ� MH� QDþLQ� REDUDQMD� EORND� SRPRüX� MHGQRJ� L� GYD�
KLGUDXOLþQD�SRWLVNLYDþD�L�QDþLQ�UDGD�V�SRWLVNLYDþLPD�NDG�VH�REDUD�EORN�YHOLNH�GHEOMLQH�
L�QHGRYROMQH�YLVLQH��.RG�SUHYUWDQMD�EORNRYD�KLGUDXOLþQLP�SRWLVNLYDþHP�XVSMHãQR�VH�
PRåH� SULSRPRüL� YLWORP�� XWRYDUDþHP�� LOL� EDJHURP� SRWLþXüL� RGYDMDQMH� EORND�
SRWH]DQMHP�þHOLþQLP�XåHWRP� LOL� JXUDQMHP� ORSDWRP�XWRYDUDþD� LOL� EDJHUD��8� WUHQXWNX�
SUHYUWDQMD�SULPDUQRJ�EORND�KLGUDXOLþQL�FLOLQGUL�VH�QDJOR�UDVWHUHWH�L�SROHWH�SUHPD�GQX��
VWRJD�LK�MH�SRWUHEQR�LPDWL�YH]DQH�L�XþYUãüHQH�NDNR�QH�EL�SDOL�L�RãWHWLOL�VH��VOLND���������
�
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� 1D� VOLFL� ������ SULND]DQL� VX� KLGUDXOLþQL� SRWLVNLYDþL� WYUWNH� %HQHWWL� PDFFKLQH��
*DUQLWXUD� ]D� SRWLVNLYDQMH� EORNRYD� VDVWDYOMHQD� MH� RG� KLGUDXOLþQRJ� DJUHJDWD�
RSUHPOMHQRJ�SXPSRP�NRMD�RVWYDUXMH�SRJRQVNL�SULWLVDN�KLGUDXOLþQRJ�XOMD�RG����03D�V�
DXWRPDWVNRP� UHJXODFLMRP� ]D� MHGDQ�� GYD� LOL� YLãH� KLGUDXOLþQLK� SRWLVNLYDþD� UD]OLþLWH�
SRWLVQH� VLOH� L� UD]OLþLWRJ� KRGD� NOLSD�� 3XPSX� SRJRQL� HOHNWURPRWRU� VQJH� ���� N:� �LOL�
EHQ]LQVNL�PRWRU�VQDJH�����N:���$JUHJDW�MH�QDGDOMH�RSUHPOMHQ�V�YHQWLORP�QDGSULWLVND��
UD]YRGQLP� YHQWLORP�� GYD� YHQWLOD� UD]GMHOMLYDþD� �GLVWULEXWRUD��� GYD� PDQRPHWDUVND�
XEODåLYDþD�XGDUDFD��UH]HUYRDURP�XOMD�YROXPHQD����O�L�VDYLWOMLYLP�FULMHYLPD�YLVRNRJ�
SULWLVND�RSVNUEOMHQL�EU]RYH]XMXüLP�VSRMQLFDPD��$JUHJDW�MH�VPMHãWHQ�QD�PDOD�NROLFD�V�
JXPHQLP� NRWDþLPD�� 8]� JDUQLWXUX� VH� NRULVWH� þHWLUL� WLSD� KLGUDXOLþQLK� SRWLVNLYDþD�
VOLMHGHüLK�NDUDNWHULVWLND��
�
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�
� 3UL� SUHYUWDQMX� YHOLNLK� EORNRYD� SRYROMQR� MH� X� NRPELQDFLML� V� GYD� FLOLQGUD� V�
KRGRP�RG�����PP�NRULVWLWL�L�MHGDQ�V�KRGRP�VWDSD�RG�����PP��2Q�LPD�PDQMX�SRWLVQX�
VLOX��RNR�����N1��DOL�EXGXüL�VH�NRULVWL�NRG�YHü�QDJQXWRJ�EORND�WD�VLOD�MH�GRYROMQD�]D�
QMHJRYR�SRWSXQR�SUHYUWDQMH��
� 'D�EL�KLGUDXOLþQL�SRWLVNLYDþL�GREUR�UDGLOL��WM��RVWYDULOL�åHOMHQL�HIHNW�SRWUHEQR�MH�
L]UDGLWL� L� VPMHVWLWL� LK� X� SRJRGQL� XWRU�SRVWHOMX� �RVORQDF�� W]Y�� NDPHQLFX�� 'LPHQ]LMH�
XWRUD�RYLVH�R�WLSX�SULPMHQMLYDQRJ�FLOLQGUD�L�GXåLQD�PX�MH�YHüD�]D�SDU�FHQWLPHWDUD�RG�
QDYHGHQLK� GLPHQ]LMD� SRWLVNLYDþD�� 8WRU�NDPHQLFD� VH� UDGL� EXãHQMHP� QL]D� EXãRWLQD�
GXELQH��������FP�SR�RERGX�XWRUD��VOLND���������.DGD�VX�QD�VYH�WUL�VWUDQLFH�L]EXãHQH�



YUWLQH� LVMHþH� VH� SRPRüX� VMHNDþD� NDPHQ� L]PH X� EXãRWLQD�� =DWLP� VH� SRPRüX� GYD�
NODVLþQD� WURGMHOQD� NOLQD� LVMHþH� NDPHQ� X� GRQMRM� ]RQL� XWRUD�� 3RPRüX� SUHWKRGQR�
L]EXãHQH�YUWLQH�$�X�VUHGLQL�EORNHWD��EXãDþHJ�GOLMHWD�L�GLMHOD�WURGMHOQRJ�NOLQD�L]YXþH�VH�
RVORER HQL�NDPHQL�EORNHW� L]�SRVWHOMH�XWRUD�KLGUDXOLþQRJ�FLOLQGUD��8�RYDNR� L]UD HQX�
NDPHQLFX� SRVWDYL� VH� SRWLVQL� KLGUDXOLþQL� FLOLQGDU�� FULMHYLPD� VSRMHQ� QD� DJUHJDW� L�
]DSRþQH� REDUDQMH� EORND� SR� YHü� RSLVDQRP� SRVWXSNX��$NR� MH� ]D� REDUDQMH� LVSLOMHQRJ�
NDPHQRJ�EORND�GRYROMDQ�VDPR� MHGDQ�KLGUDXOLþQL�FLOLQGDU�RQGD�VH�XWRU� UDGL� VDPR�]D�
MHGDQ�FLOLQGDU��D�X�GDOMHP�SRVWXSNX�REDUDQMD�NRULVWH�VH�FLOLQGUL�V�GXåLP�KRGRP�VWDSD��
$NR�VH�UDGH�GYD�XWRUD�L�EORN�SRþLPD�SRWLVNLYDWL�V�GYD�FLOLQGUD�RQGD�VH�X�GDOMHP�UDGX��
MHGDQ�FLOLQGDU�RVWDYL�X�XWRUX�]D�SULGUåDYDQMH�EORND��D�GUXJL�VH�RWSXVWL��VSXVWL�QDQLåH�L�
QDVWDYL�V�REDUDQMHP�EORND�NDNR�MH�SULND]DQR�QD�VOLFL�������
� 3RWUHEQL� EURM� FLOLQGDUD� RYLVDQR� R� YHOLþLQL� EORND� UDþXQD� VH� RGUH LYDQMHP�
SUHYUWQRJ� PRPHQWD� L]D]YDQRJ� SRWLVQRP� VLORP� FLOLQGUD�� NRML� PRUD� ELWL� YHüL� RG�
VWDWLþNRJ� PRPHQWD� X� WHåLãWX� EORND�� ,]MHGQDþDYDQMHP� PRPHQWD� GRELMH� VH� SRWUHEQD�
SRWLVQD� VLOD� ]D� SUHYUWDQMH� EORND� L� L]DEHUH� MHGDQ� LOL� YLãH� FLOLQGDUD� SUHPD� YHOLþLQL�
QMLKRYH� QD]LYQH� SRWLVQH� VLOH� XPDQMHQH� NRHILFLMHQWRP� VLJXUQRVWL� ]D� RNR� ��� ���
3RWUHEQD�SRWLVQD�VLOD�]D�REDUDQMH�SULPDUQRJ�EORND�SUHPD�VOLFL�������L]QRVL��
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� -HGDQ�KLGUDXOLþQL�SRWLVQL�FLOLQGDU�GDMH�VLOX�RG������N1��WM��XPDQMHQR�]D������
�����N1��ãWR�MH�QHãWR�PDQMH�RG�SURUDþXQDQH�SRWUHEQH�SRWLVQH�VLOH��SD�VH�SUL�REDUDQMX�
EORND� RYLK� GLPHQ]LMD� SRPRüX� KLGUDXOLþQLK� SRWLVNLYDþD� WUHEDMX� NRULVWLWL� GYD�
SRWLVNLYDþD�� 2QL� VH� WDNR HU� PRJX� NRULVWLWL� SUL� SRGL]DQMX� RERUHQLK� EORNRYD� ]ERJ�
SURYODþHQMD�GLMDPDQWQH�åLFH��
�
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�
� =UDþQL� MDVWXFL� RPRJXüXMX� RGYDMDQMH� EORND� NRML� MH� LVSLOMHQ� GLMDPDQWQRP�
åLþQRP� SLORP�� EH]� NRSDQMD� XWRUD� X� ]GUDYRM� NDPHQRM� PDVL�� 7R� ãWHGL� YULMHPH� L� QH�
RãWHüXMH�EORNRYH��SD�MH�SUL�UDGX�X�SRWSXQR�]GUDYLP�EORNRYLPD�QHRSKRGQD�SULPMHQD�
MDVWXND�SUL�REDUDQMX�EORNRYD��
� 1D� VOLFL� ������ SULND]DQ� MH� UDG� V� ]UDþQLP� MDVWXFLPD� WYUWNH�(XURYLQLO� �,WDOLMD���
-DVWXFL� VX� SURL]YHGHQL� RG� SROLHVWHUVNH� WNDQLQH� SUHPD]DQH� PMHãDYLQRP� 39&�D��
NRPHUFLMDOQR�QD]YDQRP�'RXEODWH[��2VQRYQH�GLPHQ]LMH�SRMHGLQLK�PRGHOD�VX���
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� 1DMþHãüH�VX�X�SULPMHQL�MDVWXFL�PRGHO�(9����L�(9�����3ULMH�NRULãWHQMD�MDVWXND�
SRWUHEQR�MH�QDMSULMH�RGUHGLWL�EURM�]UDþQLK�MDVWXND�RYLVQR�R�YHOLþLQL�EORND�SUHGYL HQRJ�
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�
3RWLVQD�VLOD�MDVWXND�PRGHO�(9����L]QRVL��
�
� � 3M� ������⋅������⋅��������⋅����� ��������1� �����N1�
�
� 5DGL� ODNãHJ� L� EUåHJ� RGUH LYDQMD� SRWUHEQH� SRWLVQH� VLOH�� RGQRVQR� SRWUHEQRJ�
EURMD� MDVWXND� SURL]YR Dþ� MDVWXND� MH� SURUDþXQDR� SRWLVQH� VLOH� ]D� EORNRYH� UD]OLþLWLK�
GLPHQ]LMD� X]LPDMXüL� X� UDþXQ� ]DMHGQLþNX� SURVMHþQX� YROXPQX� JXVWRüX� NDPHQD�
NDUERQDWQRJ�SRGULMHWOD��SD�VH�X�SUDNVL�RQH�QDMþHãüH�NRULVWH��
� =UDþQL�MDVWXFL�VH�PRJX�NRULVWLWL��RVLP�]D�SRWLVNLYDQMH��ãLUHQMH�UH]D��EORND��L�]D�
SUHYUWDQMH� PDQMLK� EORNRYD� ãLULQH� GR� ���� PP�� 1D� VOLFL� ������� SULND]DQ� MH� UDG� V�
]UDþQLP� MDVWXFLPD�� 3ULMH� SRVWDYOMDQMD� MDVWXND� WUHED� UH]� L� SURVWRU� RNR� UH]D� GREUR�
RþLVWLWL� �LVSUDWL�� GD� VH� VSULMHþL� XOD]� QHþLVWRüH� X� UH]��8� GRQMH� XãLFH� MDVWXND� SRVWDYLWL�
åHOMH]QH� OHWYLFH� WDNR� GD� VD� VYDNH� VWUDQH� SUHOD]H� ��� FP� ����� -DVWXN� XEDFLWL� X� UH]�
LVSRPDåXüL� VH� YHUWLNDOQRP� ãLSNRP� VD� VWUDQH� MDVWXND� ����� .RSþD� ]D� SULþYUãüLYDQMH�
MDVWXND�L�YHQWLOL�RVWDMX�L]YDQ�UH]D�RNR���FP��3RVWDYLWL�]DãWLWQH�OLPRYH�SR�FLMHORM�GXåLQL�
MDVWXND��'YLMH�NRSþH�V�SULSDGDMXüLP�XåHWLPD�SULþYUVWLWL�WDNR�GD�MDVWXN�QH�SDGQH�X�UH]�
SUL� LVSXãWDQMX�]UDND� L]�QMHJD�� WH�SULNOMXþLWL� FULMHYD�]D�GRYRG�NRPSULPLUDQRJ�]UDND� L�
NRQWUROX�SULWLVND������7LMHNRP�SXQMHQMD�MDVWXND�QHSUHNLGQR�NRQWUROLUDWL�SULWLVDN��3D]LWL�
GD� HYHQWXDOQH� SXNRWLQH� X� VWLMHQL� QH� RãWHWH� MDVWXNH�� 8� NROLNR� GR H� GR�
QHMHGQDNRPMHUQRJ�RWYDUDQMD�EORND�X�]RQL�MDVWXND��WUHED�SUHNLQXWL�SRWLVNLYDQMH��MHU�VH�
MDVWXFL� QDMþHãüH� RãWHüXMX� X� WDNYLP� VOXþDMHYLPD�� 1DMEROMH� MH� SRPRüX� SULNODGQR�
LVSLOMHQLK�NRPDGD� WYUGRJ�GUYHWD�RVLJXUDWL� UH]�RG�]DWYDUDQMD�� RODEDYLWL� LVSXKLYDQMHP�
MDVWXN� L� L]PH X�QMHJD� L�VWLMHQH�QD�PMHVWX�SXNRWLQD�XPHWQXWL� OLPHQX�SORþX���RVORQDF�
GHEOMLQH�RNR���FP�GLPHQ]LMD�����×�����FP��$NR�MH�RWYDUDQMH�L�GDOMH�QHMHGQDNRPMHUQR�
SUHPMHVWLWL� MDVWXN�X�]GUDYLMX�]RQX�EORND� L� HYHQWXDOQR�SRYHüDWL�EURM� MDVWXND��$NR�VH�
NRULVWL�YHüL�EURM�MDVWXND�YDåQR�MH�VWDOQR�X�QMLPD�GUåDWL�L]MHGQDþHQL�SULWLVDN�����ãWR�VH�
SRVWLåH�UHJXODFLMRP�YHQWLOD�QD�XSUDYOMDþNRM�WDEOL��8�NROLNR�QDNRQ�SRWLVNLYDQMD�RG����
GR� ��� FP� GR H� GR� RGVWXSDQMD� RVL� MDVWXND� ���� SRWUHEQR� MH� ]DXVWDYLWL� SRWLVNLYDQMH��
XþYUVWLWL�SRORåDM�EORND��PDOR�LVSXKDWL�MDVWXN�L�GRYHVWL�PX�RV�X�SUDYLOQL�SRORåDM������1D�
���� SULND]DQ� MH� QDþLQ� UDGD� V� MDVWXFLPD� SUL� REDUDQMX� PDQMLK� EORNRYD�� WM�� SUL�
VDPRVWDOQRP�NRULãWHQMX�MDVWXND��8�RWYRU�VH�SRVWDYL�MHGDQ�LOL�YLãH�SDUL�MDVWXND��9DåQR�



MH�GD�X�RED�MDVWXND�SULWLVDN�EXGH�MHGQDN�L�GD�ãLUHQMH�SDUD�MDVWXND�EXGH�MHGQDNR�L�GD�
SULWLVDN�QH�SUHNRUDþL�YULMHGQRVWL� L]� WDEOLFH�������2YDM�QDþLQ�NRULãWHQMD� MDVWXND� WUHED�
L]EMHJDYDWL� ]ERJ� SRYHüDQH� PRJXüQRVWL� RãWHüHQMD� L� SXFDQMD� MDVWXND�� 3RYROMQLMH� MH�
SRWLVNLYDQMH�EORND�QD�QDþLQ�SULND]DQ�SRG���VSXãWDQMHP�MDVWXND�QDNRQ�ãLUHQMD�RG����
FP��
� 3D]LWL� GD� RV� MDVWXND� EXGH� X� VUHGLãWX� ãLUHQMD�� WM�� GD� VX� REMH� SRORYLQH�
L]MHGQDþHQH��3RG�����SULND]DQD�MH�XSRUDED�MDVWXND�SUL�KUDSDYLP��QHUDYQLP��UH]RYLPD��
WM�� SUL� RGYDMDQMLPD� EORNRYD� EXãHQLK� L� FLMHSDQLK� NOLQRYLPD�� 8� UH]� VH� SRVWDYOMDMX�
]DãWLWQH�OLPHQH�SORþH��GHEOMLQH���PP��NRMH�VH�SUHNODSDMX�MHGQD�SUHNR�GUXJH�� � � ���FP��
3ULSD]LWL�GD�SUHNODSDQMH�QH�SDGQH�SUHNR� L]EXãHQLK�UXSD�X�NDPHQX��-HGDQ�RG�QDþLQD�
SULþYUãüHQMD�]DãWLWQLK�SORþD�SULND]DQ�MH�SRG����� L�������/LPRYL�VH�PRJX�]DPLMHQLWL� L�
]DãWLWQLP�JXPHQLP�SORþDPD�GHEOMLQH���PP��
� 1D� VOLFL� ������� SULND]DQR� MH� WDNR HU� REDUDQMH� EORNRYD� SRPRüX� ]UDþQLK�
MDVWXND�� QDSXKDQL� ]UDþQL� MDVWXN�� WH� JDUQLWXUD� SULERUD� NRMD� LGH� X]� MDVWXN�� D� QD� VOLFL�
�������REDUDQMH�EORNRYD�X�NDPHQRORPX�.DQIDQDU��
�
������92'(1,�-$678&,�
�
� 9RGHQL� �þHOLþQL�� MDVWXFL� VH� SURL]YRGH� RG�PHWDOQRJ� OLPD� GHEOMLQH� ���� GR� ����
PP��WDNR�GD�XNXSQD�GHEOMLQD�MDVWXND�VD�ãDYQLP�YDURP�L]QRVL�RNR���PP��5DGH�VH�V�
GLPHQ]LMDPD� ���×� ��� FP�� ����×� ���� FP� L� ����×� ���� FP�� -DVWXFL� VH� SXQH� YRGRP�
SRPRüX�PDOH� SXPSH� SULWLVND� ��03D�� 3XPSD� VH� V� MDVWXNRP� VSDMD� V� YLVRNRWODþQLP�
FULMHYRP� QD� SRORåDMX� SRWLVNLYDQMD�� .RULVWH� VH� ]D� RGYDOMLYDQMH� L� SRGL]DQMD� EORNRYD�
LVSLOMHQLK�ELOR�NRMRP�SLORP��=DWLP�NDG�VH�SUL�RGYDOMLYDQMX�EORN�RGORPL�SUHNR�YHQH���
SXNRWLQH�� WH� MH� GDOMH� SUHYUWDQMH� QHPRJXüH� NRULãWHQMHP� KLGUDXOLþQLK� FLOLQGDUD� LOL�
]UDþQLK� MDVWXND��3RJRGQLML� VX�RG�]UDþQLK� MDVWXND� ]D�REDUDQMH�YHOLNLK�EORNRYD�V�YLãH�
SULURGQLK�SXNRWLQD�� MHU�SRVWRML�YHOLND�PRJXüQRVW�GD�VH�QD�SXNRWLQDPD�]UDþQL� MDVWXN�
RãWHWL�LOL�SRWSXQR�XQLãWL��
� 1D� VOLNDPD� ������� L� ������� SULND]DQD� MH� SULPMHQD� þHOLþQLK� MDVWXND� ]D�
RGYDOMLYDQMH� EORND�� -DVWXFL� VH� XYXNX� X� LVSLOMHQL� UH]�� 3RWRP� VH� SXQH� YRGRP� SRG�
YLVRNLP�SULWLVNRP�SRPRüX�SXPSH��.DR�UH]HUYRDU�YRGH�]DGRYROMDYD� L�RELþQD�EDþYD�
YROXPHQD� RG� ��� GR� ���� O�� X]� SRWUHEQD� QDGROLMHYDQMD�� -DVWXN� MH� SRJODYLWR� SRJRGDQ��
]ERJ�PDOH�GHEOMLQH�L�ODNRJ�XYODþHQMD�]D�SRGL]DQMH�EORNRYD��-DVWXN�YHOLþLQH����×����
FP�RVWYDUXMH�SRWLVQX�VLOX�RG�RNR������01��GRN� MDVWXN�YHOLþLQH�����×�����FP�GDMH�
SRWLVQX�VLOX�RG�����01��D�MDVWXN�GLPHQ]LMD�����×�����FP�RVWYDUXMH�SRWLVQX�VLOX�RG�
RNR�����01��3RWUHEQD�SRWLVQD�VLOD�]D�RGJXUDYDQMH�EORND�SURUDþXQDYD�VH�QD�LVWL�QDþLQ�
NDR� L� ]D� ]UDþQH� MDVWXNH� L� KLGUDXOLþQH� SRWLVNLYDþH�� 2GUH LYDQMH� SRWUHEQRJ� EURMD�
YRGHQLK� MDVWXND� SUL� SRGL]DQMX� NDPHQRJ� EORND� SRND]DWL� üH� VH� SUL� SRGL]DQMX� EORND�
SUHPD�VOLFL�������
� $NR� VH� L]� MHGQRJ�XVMHND� YHOLþLQH� ��×� ����×� ��P� LVSLOMHQX� NDPHQX�PDVX� QD�
MHGQRP�NUDMX�WUHED�SRGLJQXWL��NDNR�EL�VH�LVSRG�EORND�PRJDR�ãWR�GXEOMH�XEDFLWL�þHOLþQL�
YDOMDN�Φ��� � � �����PP��YRGHQLP�MDVWXNRP�RQGD�üH�SRWUHEQL�EURM�MDVWXND�L]QRVLWL�NDNR�
VOLMHGL��
9ROXPHQ�EORND��
�
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�
0DVD�EORND��
�
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� %ORN�WUHED�SRGLJQXWL�QD�MHGQRP�NUDMX�SD�VH�X]LPD�GD�PDVD�EORND�]D�SRGL]DQMH�
RGJRYDUD�SRORYLFL�XNXSQH�PDVH�EORND�XYHüDQH�]D���GR�������
�
� *¶� ������ ⋅ = ⋅ =G

2
108

445
2

240. �W�
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�
� 3 �
	 � � �J�⋅�*¶� ������⋅�������� ���������1� ��������01�≈�����01�
�
� âLULQD�RWYDUDQMD�RYLVQR�R�YHOLþLQL�EORND��NUHüH�VH�RG��� � � ����FP��-HGDQ�YRGHQL�
MDVWXN�YHOLþLQH���×���P�RVWYDUXMH�SRWLVQX�VLOX�RG�����01�ãWR�]QDþL�GD�VH�]D�SRGL]DQMH�
RYDNYRJ� EORND� PRåH� NRULVWLWL� MHGDQ� YRGHQL� MDVWXN� YHOLþLQH� ���� ×� ���� FP�� LOL� GYD�
MDVWXND�YHOLþLQH����×����FP��NRML�]DMHGQR�RVWYDUXMX�SRWLVQX�VLOX�RG���⋅������ �����01��
� 7HPHOMQD� UD]OLND� L]PH X� ]UDþQLK� L� YRGHQLK� MDVWXND� MH� WD� ãWR� VX� YRGHQL�
�þHOLþQL�� MDVWXFL� QDPLMHQMHQL� ]D� MHGQRNUDWQX� XSRUDEX�� WM�� RQ� VH� QDNRQ� XSRUDEH�
RGEDFXMH��=DWR�MH�GREUR�X]�]UDþQH�MDVWXNH�NRULVWLWL�L�YRGHQH�DOL�QH�]D�³VYDNRGQHYQX´�
XSRUDEX�� YHü� X� SRVHEQLP� VOXþDMHYLPD� �WUHQXWQL� XYMHWL� X� NDPHQRORPX�� NDG�
LVNRULãWHQMH��XQLãWHQMH��SDU�YRGHQLK�MDVWXND�PRåH�GRQLMHWL�YHOLNH�NRULVWL��
� 9RGHQL� MDVWXN� MH�QDGDVYH�NRULVWDQ� L� JRWRYR�QH]DPMHQMLY�X� VOXþDMHYLPD�NDGD�
SULOLNRP� SRWLVNLYDQMD� EORND� GR H� GR� QMHJRYRJ� SXFDQMD� SULMH� QHJR� VH� GRYROMQR�
RGPDNQH�RG�VWLMHQVNRJ�PDVLYD��2GYDMDQMH�SUHRVWDORJ�GLMHOD�EORND�V�QHUDYQLP�RãWULP�
EULGRYLPD� EH]� SRPRüL� YRGHQRJ� MDVWXND� MH� WHåDN� SUREOHP��0DOD� GHEOMLQD� YRGHQRJ�
MDVWXND�RPRJXüDYD�QMHJRYR�XYODþHQMH�X�VWLVQXWL� UH]��D�YHOLND�SRWLVQD�VLOD�RGYDMDQMH�
SXNQXWRJ�GLMHOD�EORND�RG�VWLMHQH��-DVWXN�QH�]DKWLMHYD�QLNDNYH�SULSUHPH�]D�SULPMHQX��D�
QDNRQ� XSRUDEH� VH� ]ERJ� GHIRUPLUDQRVWL� L� WDNR� EDFD�� =ERJ� VDPR� RYDNYLK� VOXþDMHYD�
YHRPD� MH� NRULVQR� LPDWL� QD� NDPHQRORPX� MHGDQ� XUH DM� +\GUR� EDJ� ]D� SRWLVNLYDQMH� L�
GL]DQMH� EORNRYD� V� GYDGHVHWDN� þHOLþQLK� �YRGHQLK�� MDVWXND� YHOLþLQH� ���� ×� ���� FP� L�
GHVHWDN�MDVWXND�GLPHQ]LMD����×����FP��
�
������2%$5$1-(�%/2.29$�6752-1,0�327,6.,9$1-(0�
�
� 0RELOQL� VWURMHYL� V� KLGURVWDWLþNLP� SRJRQRP� XWRYDUDþL� L� EDJHUL� SRVWDOL� VX�
JRWRYR� QH]DPMHQMLYL� VWURMHYL� X� NDPHQRORPLPD�� MHU� X]� VYRMX� WHPHOMQX� QDPMHQX�
REDYOMDMX� MRã� FLMHOL� QL]� QHRSKRGQLK� SRPRüQLK� UDGQLK� RSHUDFLMD�� =DKYDOMXMXüL�
KLGURVWDWLþNRP� VXVWDYX�� NDR� L� NRQFHSFLML�� UDVSRUHGX� L� VYRMVWYLPD� UDGQRJ� HOHPHQWD�
NRG� RYLK� VWURMHYD� RPRJXüHQD� LP� MH� XQLYHU]DOQRVW�� RGQRVQR� VWURM� SRVWDMH� QRVDþ�
UD]OLþLWH�RSUHPH��VOLND����������8PMHVWR�ORSDWH�X�ELOR�NRMRM�L]YHGEL��QD�UDGQL�HOHPHQW�
VH�SR�SRWUHEL�PRJX�PRQWLUDWL�QDMUD]OLþLWLML�DODWL��
� =ERJ�VYRMH�PRELOQRVWL�L�XQLYHU]DOQRVWL�XWRYDUDþ�QD�JXPHQLP�NRWDþLPD�SRVWDR�
MH� JRWRYR� QH]DPMHQMLY� VWURM�� .RULVWL� VH� NDR� NRSDþNR�XWRYDUQL� VWURM�� ]DWLP� NDR�
XWRYDUQR�WUDQVSRUWQL� L�NRQDþQR�NDR�SRPRüQL�VWURM��7HKQRORãND�VKHPD�V�XWRYDUDþHP�
NDR�NRSDþNR�XWRYDUQLP�VWURMHP�SULPMHQMXMH�VH�SULOLNRP�L]YODþHQMD�L�PDQLSXOLUDQMD�V�
EORNRYLPD�� 7HPHOMQL� ]DGDWDN� XWRYDUDþD� MH� UDG� NDR� XWRYDUQR�WUDQVSRUWQRJ� VWURMD� ]D�
XWRYDU�L�SUHQRãHQMH�EORNRYD�NDR�L�]D�XWRYDU�MDORYLQH�X�NDPLRQH�L�RWSUHPX�MDORYLQH�QD�
NUDüH�XGDOMHQRVWL��.DR�SRPRüQL�VWURM�XWRYDUDþ�VH�NRULVWLWL�]D�SUHPMHãWDQMH�QHJDEDULWD��
RGUåDYDQMH� SXWHYD�� þLãüHQMH� UDGQLK� SRYUãLQD�� SODQLUDQMH� RGODJDOLãWD�� WUDQVSRUW�
PDWHULMDOD� L� UH]HUYQLK�GLMHORYD� LWG��2G�SULNOMXþQLK�DODWD�QD�XWRYDUDþ� VH��]D�REDUDQMH�
EORNRYD�XPMHVWR�NODVLþQH�ORSDWH�SRVWDYOMD�SULNOMXþQD�JUHGD��NRMRP�VH�]DKYDüD�EORN�L�
REDUD�QD�UDGQL�SODWR�QD�NRMHP�VH�QDOD]L�L�XWRYDUDþ��NDNR�MH�WR�SULND]DQR�QD�VOLFL�������



2EDUDQMH� EORND� XWRYDUDþHP� V� SULNOMXþQRP� JUHGRP� UDGL� VH� X� SUDYLOX� V� JRUQMH� HWDåH�
XNROLNR�MH�RQD�QDUDYQR�UD]YLMHQD�WDNYH�ãLULQH�GD�VH�XWRYDUDþ�V�JUHGRP�PRåH�SR�QMRM�
EH]RSDVQR� NUHWDWL�� 2EDUDQMH� EORND� V� JRUQMH� HWDåH� PRåH� VH� L]YHVWL� L� XWRYDUDþHP� V�
NODVLþQRP�ORSDWRP��EH]�SRVWDYOMDQMD�SULNOMXþQH�JUHGH��VOLND�����������
� +LGUDXOLþQL� EDJHU� MH�� ]ERJ� SUYHQVWYHQR� VYRMH� YHOLNH� VQDJH� QD� ]XEX� ORSDWH��
YHRPD� SRJRGDQ� ]D� REDUDQMH� EORNRYD�� =D� WH� UDGQMH� VH� NRULVWL� EDJHU� V� REUQXWRP�
ORSDWRP�� %XGXüL� GD� MH� NRQVWUXNFLMD� EDJHUD� WDNYD� GD� RQ� LPD� L]GXåHQX� NDWDUNX� L�
GUåDOLFX�� QMLPH� VH� EORNRYL� REDUDMX� EH]� SRVWDYOMDQMD� GRGDWQH� RSUHPH�� 6� QMLPH� VH�
WDNR HU�EORNRYL�REDUDMX�GMHORYDQMHP�ORSDWH�QD�EORN��V�JRUQMH�LOL�GRQMH�HWDåH�RYLVQR�R�
UD]YLMHQRVWL�HWDåD��GXåLQL�UDGQRJ�HOHPHQWD�EDJHUD��NDWDUND��GUåDOLFD�L�ORSDWD��L�YLVLQL�
HWDåH��EORND���1D�VOLFL��������YLGL�VH�UDG�KLGUDXOLþQRJ�EDJHUD�2	.�5+�����SURL]YRG�
2UHQVWHLQ�	�.RSSHO��SUL� REDUDQMD�EORND�PDVH�RNR���� W� X�NDPHQRORPX�PUDPRUD�X�
OHåLãWX� 0DUPDUD� .DYDOD� �*UþND��� 1D� VOLFL� ���� ��� YLGL� VH� LVWL� EDJHU� WDNR HU� X�
NDPHQRORPX�PUDPRUD�X�LVWRP�OHåLãWX��
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�6OLND���������.RPELQLUDQR�REDUDQMH�SULPDUQRJ�EORND�D��SRþHWQR�REDUDQMH��]UDþQL�
MDVWXFL���E��]DYUãQR�REDUDQMH��KLGUDXOLþQL�SRWLVNLYDþL��



�6OLND���������8WRU��NDPHQLFD��L]UD HQD�X�VWLMHQVNRM�PDVL�]D�SRþHWQR�SRVWDYOMDQMH�
KLGUDXOLþQRJ�SRWLVNLYDþD�
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�6OLND���������2EDUDQMH�EORNRYD�SRPRüX�KLGUDXOLþQLK�SRWLVNLYDþD�



�6OLND���������=DGUåDYDQMH�KLGUDXOLþQRJ�SRWLVNLYDþD�SUL�SDGX�EORND�



�6OLND���������+LGUDXOLþQL�SRWLVNLYDþL�
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�6OLND���������,]UDGD�XWRUD��NDPHQLFH��]D�SRVWDYOMDQMH�KLGUDXOLþQRJ�FLOLQGUD�
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