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,��(O ]PpQ\HN�pV�FpONLW ]pVHN�

� $�NRUUy]LyV�LQKLELWRURN�DONDOPD]iVD�HOWHUMHGW�PyGV]HU�D�YL]HV�N|]HJEHQ�

IHOOpS � ORNiOLV� DOXPtQLXPNRUUy]Ly� HOOHQL� YpGHNH]pVEHQ��(]HN�N|]|WW� LV� QDJ\�

KDWpNRQ\ViJ~DN� D]RN� D� V]HUYHWOHQ� YHJ\�OHWHN�� DPHO\HN� D]� DOXPtQLXPIHO�OHW�

SDVV]tY� iOODSRWiQDN� IHQQPDUDGiViW� VHJtWLN� HO �� $� NURPiWRN� pV� D� IRV]IiWRN�

WDOiQ�D�OHJW|EEHW�YL]VJiOW�SDVV]LYiWRURN��PpJVHP�VLNHU�OW�PHJQ\XJWDWy�YiODV]W�

WDOiOQL� H]� LGiLJ� D]� LJHQ� YiOWR]DWRV� LQKLEtFLyV� YpG KDWiVXNDW� pULQW � V]iPRV�

NXOFVIRQWRVViJ~� NpUGpVUH�� $� NRUUy]LyV� LQKLELWRURN� KDWiVPHFKDQL]PXViQDN�

PHJpUWpVpKH]� QpON�O|]KHWHWOHQ� D� V]yEDQ� IRUJy� DQLRQRN� NRUURGiOyGy�

DOXPtQLXPRQ�OHMiWV]yGy�V]RUSFLyV�IRO\DPDWDLQDN�PpO\UHKDWy�LVPHUHWH��

� $]� DOXPtQLXP� NRUUy]LyMD� N|]EHQ� NpS] G � NRUUy]LyWHUPpNHN� PLDWW�

PHJOHKHW VHQ� QHKp]� HOG|QWHQL�� KRJ\� D� KDWiUIHO�OHWHQ� OHMiWV]yGy� V]RUSFLyV�

IRO\DPDWRN� D� NRUUy]LyV� WHUPpNHNKH]�� YDJ\� D� NRUUy]Ly� iOWDO� QHP� pULQWHWW�

ÄV]DEDG´� IpPIHO�OHWKH]�� HVHWOHJ� PLQGNHWW K|]� UHQGHOKHW N�H�� +D� HEE O� D�

SUREOpPiEyO�LQGXOXQN�NL��Np]HQIHNY ��KRJ\�D�N�O|QE|] �KDWiVRN��MHOHQVpJHN�

PHJN�O|QE|]WHWpVH� FpOMiEyO� EHKDWyDQ� IRJODONR]]XQN� D� NRUUy]LyV� WHUPpNHNHQ�

OHMiWV]yGy�V]RUSFLyV�IRO\DPDWRNNDO�LV��0LYHO�D]�DOXPtQLXP�NRUUy]LyWHUPpNHL�

N|]|WW� WDOiQ� OHJIRQWRVDEEDN� D� IHO�OHWHQ� NpS] G � R[LGRN� pV� KLGUR[LGRN��

LQGRNROWQDN� WHNLQWKHWM�N� D]� H]HN� V]RUSFLyV� VDMiWViJDLQDN� IHOGHUtWpVpUH�

LUiQ\XOy�YL]VJiODWRNDW��

� $]� LQ� VLWX� UDGLRL]RWySRV� Q\RPMHO]pVHV� PyGV]HUHN� UHQGNtY�O� KDWpNRQ\�

HV]N|]|N� D� V]LOiUG�IRO\DGpN� KHWHURJpQ� UHQGV]HUHN� KDWiUIHO�OHWpQ� OHMiWV]yGy�

MHOHQVpJHN� WDQXOPiQ\R]iViEDQ�� DONDOPD]iVXNQDN� NRPRO\� KDJ\RPiQ\DL�

YDQQDN�D�9HV]SUpPL�(J\HWHPHQ��$�UDGLRL]RWySRV�Q\RPMHO]pVHV�PyGV]HUHNNHO�

HOHLQWH� D� IpPHN�� W|EEHN� N|]|WW� D]� DOXPtQLXP� ROGyGiViW� PpUWpN�� HGGLJ�

OpQ\HJHVHQ�NHYHVHEE�ILJ\HOPHW�V]HQWHOWHN�D�NRUUy]LyV�IRO\DPDWEDQ�UpV]WYHY �

HJ\pE� NRPSRQHQVHN�� D]� ROGyV]HU�� D]� ROGRWW� DJUHVV]tY� LRQRN�� YDODPLQW� D�

NRUUy]LyV�LQKLELWRURN�V]HUHSpQHN�WDQXOPiQ\R]iViUD��

� $� NtVpUOHWL� PXQND� I � FpOMD� D]� YROW�� KRJ\� LQ� VLWX� PyGRQ� PpUW� DGDWRN�

VHJtWVpJpYHO�WLV]Wi]]XN�D�IRV]IiWLRQRN�pV�D�NURPiWLRQRN�V]RUSFLyV�VDMiWViJDLW�

D]� DOXPtQLXPRQ� pV� NRUUy]LyV� WHUPpNHLQ�� $� UDGLRL]RWySRV� Q\RPMHO]pVHV�

ÄIyOLD´�PyGV]HU� HJ\HV�YiOWR]DWDL� OHKHW VpJHW� DGQDN�D]�DOXPtQLXP�NRUUy]LyMD�

VRUiQ��LOOHWYH�D�NRUUy]LyV�LQKLEtFLyYDO�|VV]HI�JJpVEHQ�OHMiWV]yGy�LRQV]RUSFLyV�

MHOHQVpJHN� WDQXOPiQ\R]iViUD��(OV GOHJHV� IHODGDWDLQN� H]HQ�~MV]HU �PpUpV�� pV�

Q\RPMHO]pVWHFKQLNDL� HOMiUiVRN� NLDODNtWiViUD� LUiQ\XOWDN�� 1HYH]HWHVHQ�� D�

ÄIyOLD´�PyGV]HUW�DONDOPDVVi�NHOO�WHQQL�D�NRPSDNW�DOXPtQLXPRQ�pV�D�SRUV]HU �

DOXPtQLXP�R[LG�DGV]RUEHQVHQ�OHMiWV]yGy��
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� $]� LURGDOPL� DGDWRNUD� pV� D�9HV]SUpPL�(J\HWHP�5DGLRNpPLD�7DQV]pNpQ�

YpJ]HWW�NXWDWiVRNUD�pS�O �PXQND�NpW�WpPDWHU�OHWUH�|VV]SRQWRVXOW��

,�� $]� LQ� VLWX� UDGLRL]RWySRV� Q\RPMHO]pVHV� ÄIyOLD´�PyGV]HU� PpUpV�� pV�

DONDOPD]iVWHFKQLNDL�WRYiEEIHMOHV]WpVH��

,,�� $� VSHFLILNXV� LRQV]RUSFLyV� IRO\DPDWRN� WDQXOPiQ\R]iVD� DOXPtQLXPRQ� pV�

NRUUy]LyV�WHUPpNHLQ�D�PHJIHOHO HQ�NLYiODV]WRWW�PRGHOOUHQGV]HUHNEHQ��

,,��$ONDOPD]RWW�YL]VJiODWL�PyGV]HUHN�

� $]�LQ�VLWX�UDGLRL]RWySRV�Q\RPMHO]pVHV�WHFKQLNiN�HJ\W O�HJ\LJ�D�ÄIyOLD´�

PyGV]HUQHN� D]� DGRWW� V]LOiUG�IRO\DGpN� KHWHURJpQ� UHQGV]HUHN� KDWiUIHO�OHWpQ�

OHMiWV]yGy� MHOHQVpJHN� YL]VJiODWiUD� ~MRQQDQ� NLGROJR]RWW� YHU]LyL�� $]� DQLRQRN�

VSHFLILNXV� V]RUSFLyV� IRO\DPDWDLW� OHJDOiEE� HJ\� QDJ\ViJUHQGGHO� QDJ\REE�

DODSHOHNWUROLW�NRQFHQWUiFLy� PHOOHWW�� iOWDOiEDQ� ���� PROÂGP
±�
� 1D&O�ROGDWEDQ�

N|YHWW�N� Q\RPRQ�� $�
��
6�HO� Q\RPMHO]HWW� V]XOIiW�� pV� D�

��
3�HO� Q\RPMHO]HWW�

IRV]IiWLRQRN�E
±
�VXJiU]iViW�E�SODV]WLN��D]�

��
&U�HO�Q\RPMHO]HWW�NURPiWLRQRN�NLV�

HQHUJLiM~� .D�� �pV� .E�� U|QWJHQVXJiU]iViW� 1D,�7O�� YpNRQ\NULVWiO\RV�

V]FLQWLOOiFLyV�GHWHNWRUUDO��*DPPD�0 V]DNL�5W���PpUW�N��D�VXJiU]iVL�VSHNWUXP�

HQHUJLDHORV]OiViW� V]iPtWyJpSHV� YH]pUOpV � VRNFVDWRUQiV� 7HQQHOHF� 3&$� ��

0XOWLSRUW� �� DPSOLW~Gy�DQDOL]iWRUUDO� �2[IRUG� ,QVWU��� ,QF��� U|J]tWHWW�N��

$GV]RUEHQVNpQW�QDJ\WLV]WDViJ~�pV�P V]DNL� WLV]WDViJ~� �$O������� DOXPtQLXP�

PLQWiNDW�KDV]QiOWXQN�� WRYiEEi�D]�LRQDGV]RUSFLyW�J�$O�2��pV�&U�2��SRU�DODN~�

R[LGPLQWiNRQ�LV�PpUW�N��

� $� UDGLRL]RWySRV� Q\RPMHO]pVHV� YL]VJiODWRNNDO� SiUKX]DPRVDQ� PpUW�N� D�

NRUUy]LyV� SRWHQFLiOW�� LOOHWYH� D]� HOHNWUyGRW� DQyGRV� LUiQ\EDQ� SRODUL]iOWXN�� $�

NtVpUOHWHNHW�(*	*�3$5����$�SRWHQFLRV]WiWWDO�YpJH]W�N��

� $� IRV]IiWLRQRN� IHO�OHWL� HORV]OiViUyO� 3K\VLFDO� (OHFWURQLF� ,QGXVWULHV�� 3+,�

PRGHO� ���� WtSXV~� $XJHU� HOHNWURQPLNURV]NySLiV� �$(6�� pV� SiV]Wi]y� $XJHU�

PLNURV]NySLiV� �6$0�� QDJ\YiNXXP� WHFKQLNiNNDO� WiMpNR]yGWXQN�� $� U|QWJHQ�

IRWRHOHNWURQ�VSHNWURV]NySLiV� �;36�� PpUpVHNNHO� D]� DOXPtQLXP� IHO�OHWpQHN�

|VV]HWpWHOpU O�� YDVWDJViJiUyO� pV� KLGUDWiOWViJiUyO� NDSWXQN� LQIRUPiFLyW�� $�

PpUpVHNHW�$[LV�8OWUD�pV�3+,�0RGHO������NpV]�OpNHNEHQ��.UDWRV�$QDO\WLFDO��

,QF��� LOOHWYH�3K\VLFDO�(OHFWURQLF� ,QGXVWULHV��YpJH]WpN��$� IHO�OHWL� DWRPRNDW�$O�

YDJ\� 0J� .D�VXJiU]iVVDO� JHUMHV]WHWWpN�� $]� DGV]RUEHiOW� DQLRQRN� WRSRJUiILDL�

OHtUiViUD� +LWDFKL� 6������ WtSXV~� SiV]Wi]y� HOHNWURQPLNURV]NySSDO� �6(0��

NpV]tWHWW� NpSHNHW� KDV]QiOWXQN�� $� IHO�OHWDQDOLWLNDL� PpUpVHN� D]� 8QLYHUVLW\� RI�

,OOLQRLV��86$��&HQWHU�RI�0LFURDQDO\VLV�RI�0DWHULDOV�LQWp]HWpEHQ�NpV]�OWHN��

� $]�ROGDWRN�DOXPtQLXPNRQFHQWUiFLyMiW�3HUNLQ�(OPHU� �1RUZDON��&7�� ,&3�

����� WtSXV~� LQGXNWtY� FVDWROiV~� SOD]PDJHUMHV]WpV � DWRPDEV]RUSFLyV�

VSHNWURPpWHUUHO��,&3�$$6��PpUW�N��
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,,,��ÒM�WXGRPiQ\RV�HUHGPpQ\HN��Wp]LVHN�

,���$]�LRQV]RUSFLyV�IRO\DPDWRN�YL]VJiODWiUD�DONDOPD]RWW�LQ�VLWX�UDGLRL]RWySRV�

Q\RPMHO]pVHV�ÄIyOLD´�PyGV]HU�IHMOHV]WpVH�WHUpQ�HOpUW�HUHGPpQ\HN�

,����%L]RQ\tWRWWXN��KRJ\�D�NURPiWV]RUSFLy�N|]YHWOHQ� �D]�
��
&U� UDGLRL]RWyS�NLV�

HQHUJLiM~� U|QWJHQVXJiU]iViQ� DODSXOy�� PpUpVH� V]�NVpJHVVp� WHV]L� D� VXJiU]iVL�

HQHUJLDVSHNWUXP� GHWHNWiOiViW�� %HPXWDWWXN�� KRJ\� D� SiUKX]DPRVDQ� PpUW�

PiVRGODJRV� VXJiU]iVRN� �V]yUW� J�VXJiU]iV�� &RPSWRQ�HOHNWURQRN��

IRWRHOHNWURQRN�� IpNH]pVL� U|QWJHQVXJiU]iV�� NLDODNXOiVL� YDOyV]tQ VpJH�

PHJIHOHO � PpUpVWHFKQLNDL� NLDODNtWiVVDO� HOpUW� YpNRQ\DEE� ROGDWUpWHJHNEHQ�

PLQLPiOLVUD� FV|NNHQWKHW ��.HGYH] WOHQ� KDV]QRV� MHO�ROGDWKiWWpU� �]DM�� YLV]RQ\�

IHQQiOOiVD�HVHWpQ�UiPXWDWWXQN��KRJ\�D�NDUDNWHULV]WLNXV� U|QWJHQVXJiU]iV�QHWWy�

MHOJ\DNRULViJD� FVDN� D� GHWHNWRU� YiODV]I�JJYpQ\pW� pV� D� VSHNWUXP� DODNMiW� OHtUy�

HPSLULNXV� IL]LNDL�PRGHOOHO� W|UWpQ � GHNRQYRO~FLyW� N|YHW HQ� KDWiUR]KDWy�PHJ�

>$�Wp]LVHN�DODSMiW�NpSH] �WXGRPiQ\RV�N|]OHPpQ\HN�����@��

,�����.|]YHWOHQ� PyGV]HUW� GROJR]WXQN� NL� D� SRU� DODN~� R[LGRQ� OHMiWV]yGy�

NURPiWV]RUSFLy� PpUpVpUH�� PHO\EHQ� D]�
��
&U� UDGLRL]RWyS� NLV� HQHUJLiM~�

U|QWJHQVXJiU]iViQ�DODSXOy�ÄIyOLD´�PyGV]HU�pV�D�SRUV]HU �PLQWiN�YL]VJiODWiUD�

KDV]QiOW� UDGLRL]RWySRV� Q\RPMHO]pVWHFKQLND� HOYHLW� NRPELQiOWXN�� $� NLV�

HQHUJLiM~� U|QWJHQVXJiU]iV� �(�  � ���� NH9�� V]iPRWWHY � VXJiUJ\HQJ�OpVL�

HJ\�WWKDWyMD�pV�D�QHP�NtYiQW�PiVRGODJRV�VXJiU]iVL�MHOHQVpJHN�V]HUHSpUH�YDOy�

WHNLQWHWWHO� UiPXWDWWXQN�� KRJ\� D� SRUPLQWiW� HO Q\|VHEE� D� VXJiU]iV�

V]HPSRQWMiEyO�YpJWHOHQ�YpNRQ\�UpWHJEHQ�HORV]ODWYD�NLDODNtWDQL�>��@��

,�����%L]RQ\tWRWWXN�� KRJ\� D� SRU� DODN~� DOXPtQLXP�R[LGRQ� OHMiWV]yGy�

NURPiWPHJN|W GpV� LQ� VLWX� WDQXOPiQ\R]iViUD� OHKHW VpJHW� DG� D]� LQGLUHNW�

Q\RPMHO] V� WHFKQLND� LV�� $� UDGLRDNWtY� LQGLNiWRUQDN� YiODV]WRWW� Q\RPMHO]HWW�

V]XOIiWLRQRN� pV� D� NURPiWLRQRN� YHUVHQJ � V]RUSFLyV� IRO\DPDWDL� N|]YHWHWW�

LQIRUPiFLyW� V]ROJiOWDWQDN� D� NURPiWLRQRN� DGV]RUSFLyMiQDN� DODSYHW �

WXODMGRQViJDLUyO��SO��UHYHU]tELOLWiV��NRQFHQWUiFLyI�JJpV��>�@��

,�����5iPXWDWWXQN�� KRJ\� D� ÄIyOLD´�PyGV]HU� HVHWpQ� D� GHWHNWiOW� MHOJ\DNRULViJ�

ROGDWUpWHJE O� V]iUPD]y� VXJiU]iVL� |VV]HWHY MH� D� YL]VJiOQL� NtYiQW� W|PEV]HU �

DOXPtQLXPPLQWiUD� KHO\H]HWW� LQGLIIHUHQV� P DQ\DJIyOLiQ� YpJ]HWW� DGV]RUSFLyV�

YL]VJiODWWDO� SRQWRVDQ� KDWiUR]KDWy� PHJ�� $]� ROGDWKiWWpU�VXJiU]iV� HO ]HWHV�

PpUpVpYHO� D]RQQDO� V]iPtWKDWy� D� UDGLRDNWtYDQ� Q\RPMHO]HWW� DGV]RUSWtYXPRN�

IHO�OHWL�W|EEOHWNRQFHQWUiFLyMD�>������������@��

,,���$OXPtQLXPRQ� pV� NRUUy]LyV� WHUPpNHLQ� OHMiWV]yGy� LRQV]RUSFLyV� pV�

LRQIHOKDOPR]yGiVL�IRO\DPDWRN�YL]VJiODWD�WHUpQ�HOpUW�HUHGPpQ\HN�

,,�����0HJiOODStWRWWXN�� KRJ\� D� IRV]IiWLRQRN� IHOKDOPR]yGiViQDN� VHEHVVpJpW� pV�

PpUWpNpW�DOXPtQLXPRQ�MHOHQW VHQ�EHIRO\iVROMD�D]�HOHNWUROLWROGDW�S+�pUWpNH��$�

+�32�
±
� �� +32�

�±
� �� 32�

�±
�LRQRN� IHO�OHWL� W|EEOHWNRQFHQWUiFLyMD� KDUDQJ� DODN~�

J|UEH� V]HULQW� YiOWR]LN� D� S+�pUWpN� I�JJYpQ\pEHQ�� D� IRV]IiWERUtWRWWViJ�
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PD[LPXPiW�S+� ���ROGDWEDQ�PpUW�N��%L]RQ\tWiVW�Q\HUW��KRJ\�D� IRV]IiWLRQRN�

G|QW �UpV]H�LUUHYHU]tELOLV�IRO\DPDW�~WMiQ�KDOPR]yGLN�IHO�>�������@��

,,�����.LPXWDWWXN�� KRJ\� D]� DOXPtQLXPIHO�OHWHQ� EHN|YHWNH] �

IRV]IiWIHOKDOPR]yGiVW� VSHFLILNXV� PyGRQ� EHIRO\iVROMiN� D]� DODSHOHNWUROLW�

DQLRQMDL�� 0HJiOODStWiVW� Q\HUW�� KRJ\� D]� DQLRQRN� D]� DOXPtQLXPUD� NLIHMWHWW�

NRUUy]LyV� YDJ\� LQKLEtFLyV� KDWiVXN� UpYpQ� EHIRO\iVROMiN� D� IRV]IiWLRQRN�

IHOKDOPR]yGiViW�>�@��

,,�����$� IRV]IiWLRQRN� IHOKDOPR]yGiVD� NORULGWDUWDOP~� ROGDWEDQ� W|EE�� HJ\LGHM �

IRO\DPDW� V]XSHUSR]tFLyMiQDN� D]� HUHGPpQ\H� DOXPtQLXPRQ�� $� NORULGLRQRN�

MHOHQOpWpEHQ� WDSDV]WDOW� IRV]IiWPHJN|W GpV� PDJiEDQ� IRJODOMD� D]� DGV]RUSFLyV�

IRO\DPDWRNDW� D]� DOXPtQLXP�R[LG�� �KLGUR[LG� NRUUy]LyV� WHUPpNHNHQ� pV� D]�

DOXPtQLXP�KLGUR[RIRV]IiW� UpWHJ� NpS] GpVpW� D� NRUUy]LyWHUPpNHN� iOWDO� QHP�

ERUtWRWW� IHO�OHWHQ�� (]]HO� V]HPEHQ�� D� IRV]IiWLRQRN� I NpSSHQ� V]RUSFLyV�

IRO\DPDWRN� �DGV]RUSFLy�� LQNRUSRUiFLy�� ~WMiQ� KDOPR]yGQDN� IHO� D� SDVV]tY�

DOXPtQLXPIHO�OHWHQ� R[RDQLRQ�WDUWDOP~� YDJ\� WLV]WD� IRV]IiWROGDWRNEDQ��

(UHGPpQ\HLQN� LJD]ROMiN�� KRJ\� D� IRV]IiWPHJN|W GpV� YL]VJiODWiYDO� LQGLUHNW�

PyGRQ��pU]pNHQ\HQ�Q\RPRQ�N|YHWKHW �D]�DOXPtQLXPNRUUy]Ly�>�@��

,,�����,JD]ROWXN�� KRJ\� D]� DOXPtQLXPRQ� OHMiWV]yGy� NURPiWPHJN|W GpV�

NLQHWLNiMiUD�pV�PpUWpNpUH�HJ\DUiQW� MHOHQW V�KDWiVW�J\DNRURO�D]�HOHNWUROLWROGDW�

S+�pUWpNH��6DYDV��S+������YDJ\�O~JRV��S+�!�����N|]HJEHQ�D]�HOV �SiU�SHUFEHQ�

J\RUVQDN�WDSDV]WDOW�+&U2�
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���&U�2�
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���&U2�

�±
�PHJN|W GpV�VHEHVVpJH�OHODVVXO��

pV� FVDN� yUiN� XWiQ� DODNXO� NL� D� &U�WDUWDOP~� YHJ\�OHWHN� NYi]LVWDFLRQHU�

PHQQ\LVpJH�D�IHO�OHWHQ��$�IHO�OHWL�ERUtWRWWViJ�NpW�ORNiOLV�PD[LPXPiW�S+� ���

pV� S+�  � ��� ROGDWRNEDQ� WDOiOWXN�� $� &U�WDUWDOP~� YHJ\�OHWHN� MHOHQW V� IHO�OHWL�

PHQQ\LVpJpE O�DUUD�D�N|YHWNH]WHWpVUH�MXWRWWXQN��KRJ\�D�NURPiWLRQRN�HU VHEE�

N|OFV|QKDWiVED� OpSQHN� D� SDVV]tY� DOXPtQLXPIHO�OHWWHO��PLQW� D� NORULGLRQRN��$�

IHO�OHWL� NURPiWPHQQ\LVpJ� HOV VRUEDQ� LUUHYHU]tELOLV� IRO\DPDW� UpYpQ� DODNXO� NL��

D]� DOXPtQLXPIHO�OHWHQ� PHJN|W G|WW� &U�WDUWDOP~� VSHFLHV]HN� FVDN� NLV�

PHQQ\LVpJH� �PD[�� ��� ��D�� PRELOL]iOKDWy� LQDNWtY� WiUVDLNNDO�� $� FVHUpO GpVL�
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