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$EVWUDNW��.\�SXQLP�WUDMWRQ�YHSULPWDULQs�VKNHQFRUH�Ws�DOEDQRORJXW�SRODN�9DFOODY�&LPRKRYVNL��:DFODZ�
&LPRFKRZVNL���L�FLOL�ND�GKsQs�QMs�NRQWULEXW�Ws�UsQGsVLVKsP�SsU�DOEDQRORJMLQs��
6WXGLPL� L� WLM�SsU� Ws�IROPHQ�H�'XVKPDQLW� �QMs�KDSsVLUs�H� L]ROXDU�PDORUH�Qs�6KNRGsU�� LVKWH�SULWXU�PLUs�Qs�
IXVKsQ�H�JMXKsVLVs�VLGRPRV�Qs�DWs�Ws�GLDOHNWRORJMLVs��$XWRUL��SDV�KXOXPLPLW�QsSsU�WHUUHQ�NLVKWH�DUULWXU�W¶L�
Q[MHUUs�H�W¶L�VKsQRMs�NDUDNWHULVWLNDW�JMXKsVRUH�GXNH�GKsQs�QMs�SsUVKNULP�WsUsVRU�H�Ws�KROOsVLVKsP�Ws�QMs�Ws�
IROPHMH�Ws�YHULXW�
$L�ND�EsUs�VWXGLPH�Qs�IXVKD�Ws�QGU\VKPH�Ws�VKTLSHV��NU\HVLVKW�QJD�IRQHWLND�GKH�JUDPDWLND�KLVWRULNH��sVKWs�
PDUUs�PH�KLVWRULQs�H�VDQGKLW�Qs�VKTLSHQ��JMHJMsVLVKW�PEL�]KYLOOLPLQ�H�EDVKNsWLQJsOORUHYH� LQGRHYURSLDQH�
J�K�� GKH� G�K� HWM��0H� DUJXPHQWHW� H� WLM� VKNHQFRUH�� YsUWHWRL� VH� JMXKD� VKTLSH� sVKWs� PMDIW� H� YMHWsU� GKH� H�
WUDVKsJXDU� QJD� LOLULVKWMD�� $L� QXN� ND� VKNUXDU� DT� VKXPs� SsU� VKTLSHQ�� SRU� VWXGLPHW� H� WLM� NDQs� ]JMXDU� QMs�
LQWHUHVLP�Qs�IXVKsQ�H�DOEDQRORJMLVs�
)MDOsW�N\oH��YHSULPWDULD�MHWsVRUH��H�IROPMD�H�'XVKPDQLW��SR]LWD�H�VKTLSHV��PDUUsGKsQLHW�H�VDM��SUHMDUGKMD��
VLVWHPL�JUDPDWLNRU�

.RQWULEXW� Ws� UsQGsVLVKsP� Qs� IXVKsQ� H� DOEDQRORJMLVs�� NUDKDV� VWXGLXHVYH� Ws� WMHUs� Ws� KXDM� VL� 1�� -RNO�� +��
3HGHUVHQ�� 3�� .UHWFKPHU�� *�� 0HMHU�� 0�� /DPEHUF� HWM��� ND� GKsQs� HGKH� DOEDQRORJX� SRODN� 9DFOODY�
&LPRKRYVNL��3XQLPHW� H� WLM� �ILOOLPLVKW�� L� NLVKWH�EsUs�Qs� UHYLVWsQ� ¶¶/LQJXD�3R]QDQLHQVLV¶¶�� �H� FLOD�GLOWH�Qs�
GLVD�JMXKs� Ws�KXDMD�H�Qs�SRORQLVKW��NX�ERWRQWH� DUWLNXM� H� VWXGLPH�SsU� VKTLSHQ��$L�ND� OLQGXU�Ps������Qs�
.XUN� Ws�5XVLVs�� NX�Ps�YRQs�X� VKSsUQJXO�Qs�9LOQLXV�GKH�YLMRL� VWXGLPHW� H�PHVPH�GKH� Ws� ODUWD�Ps�YRQs��
6WXGLPHW� LQGRHYURSLDQH� L� QGRTL� Qs� GUHMWLPLQ� H� LQGRHYURSHLVWLW� -DQ� 2WUHPEVNL�� H� Ps� YRQs� WH� 3DXO�
.UHWVFKPHUL� H� 1�6�� 7UXEHFNRL� GKH� WH� 1�� -RNOL�� ÉVKWs� PDUUs� PH� KLVWRUL� Ws� JMXKsV� VKTLSH� PH� VWXGLPH�
NUDKDVLPWDUH�LQGRHYURSLDQH�HWM��.D�SXQXDU�VL�SURIHVRU� L�JMXKsVLVs� LQGRHYURSLDQH�GKH� WHRULNH�Qs�3R]QDM��
3XQRL� HGKH� Qs� 8QLYHUVLWHWLQ� H� 7RUXQLW� GKH� Ws� *GDQMVNLW�� 9GLT� Ps� �� NRUULN� ������ 9HSULPWDULD� H� WLM�
VWXGLPRUH�VKWULKHW�Qs�G\�UUDIVKH��Qs�UUDIVKLQ�GLDNURQLN�GKH�Qs�VWXGLPHW�H�VRWPH�Ws�VKTLSHV�
0RQRJUDILD� ¶¶(� IROPMD� H�'XVKPDQLW¶¶� �/D�GLDOHFWH�GH�'XVKPDQL� sVKWs�QMs�YHSsU�NDSLWDOH�NX�DXWRUL� Qs�
PsQ\Us� Ws�GHWDMXDU� MHS�SsUVKNULPLQ�H�QMs� Ws� IROPHMH��+XOXPWLPLQ�Qs�NsWs�NUDKLQs�PDORUH�Qs�6KNRGsU�H�
NLVKWH�EsUs�Ps������GKH�DW\�NLVKWH�YHULILNXDU�GLVD�GDOOLPH�Ws�YRJOD�JMXKsVRUH�QGsUPMHW�EUH]LW�Ws�PRVKXDU��
Ws� PHVsP� H� Ws� UL�� � 3DV� TsQGULPLW� Ws� WLM� WHWsPXMRU�� DL� NWKHKHW� Qs� 9LOQLXV� �3RORQL�� GKH� ILOORQ� SXQsQ� Qs�
VKTLSWLPLQ�H�PDWHULDOLW�Ws�PEOHGKXU��PLUsSR�SsU�VKNDN�Ws /XIWsV�Vs�'\Ws�%RWsURUH��OLEUL�X�ERWXD�Ps��������
/LEUL�Qs�IMDOs�sVKWs�L�QGDUs�Qs�WUL�SMHVs��IRQHWLNs��PRUIRORJML�GKH�VLQWDNVs�NXUVH�SMHVD�H�OHNVLNXW�QXN�LVKWH�
SsUIVKLUs�IDUH��1JD�IXVKD�H�IRQHWLNsV��DL�VKsQRQ�]DQRUHW�JRMRUH��Ws�VKNXUWsUD��Ws�JMDWD�H�JM\VPs�Ws�JMDWD��H�
GLIWRQJMHW��=DQRUHW�KXQGRUH�VLSDV�WLM�MDQs�JMLWKPRQs�Ws�JMDWD�GKH�VH�Qs�NsWs�Ws�IROPH�DWR�DUWLNXORKHQ�QMsMWs�

�:DFODZ��&LPRFKRZVNL��/H�GLDOHFWH�GH 'XVKPDQL��GHVFULSWLRQ�G¶XQ�GHV�SDUOHV�G¶$OEDQLH�GX�QRUG��3R]QDQVNLH�7RsDU]\VWsR��
3U]\MDFLRO��1DXN��3UDFH�.RPLVLML�)LORORJLF]QLHM��;,9�����3R]QDQ�������I����
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VLNXUVH�Qs�WsUs�SMHVsQ�YHULRUH��$L�GKD�QMs�SsUVKNULP�Ws�]DQRUHV�s��H�FLOD�SsU�QJD�QDW\UD�sVKWs�QMs�YRNDOH�Ts�
SsVRQ�QGU\VKLPH�QJD�WLQJXMW�ITLQMs�N��J��X�GKH�PHUU�QJM\ULP��WLPEsU��Ws�X�Vs��3DUD�EDVKNsWLQJsOORUHYH�U��O��
P�� Q�� Qs� UURNMHW� IXQGRUH� Ws� SDWKHNVXDUD� GHO� VL� H� H� VKNXUWsU� �QRUPDOH��� 1GsUNDT� QsVH� SDV� NsW\UH�
NRQVRQDQWHYH� SDUDTLWHW� QGRQMs� ]DQRUH�� H�MD� KLTHW� �HOLPLQRKHW�� GKH� NHPL� S�VK�� YƳpKČUӄD�� VKT�� YƳHKUӄD��
PyWČU��VKT��PyWUD�
=DQRUMD s�Qs�WUDMWDW�H�JMLQRUHV�VL�S�VK���QDQV��WKPLV��EDEV��GDMV HWM���Qs�JHJsULVKWHQ�H�9HULXW�QXN�GXNHW�SDUD�
V�Vs�NXUVH�VKIDTHW�Qs�WRVNsULVKWH��7UDMWDW�H�HPsURUHV�GKH�Ws�NDOOs]RUHV�Qs�QMsMsV�Ws�HPUDYH�PEDURMQs�PH�
]DQRUH�QGsUVD�Qs� Ws� VKTXDUsQ�YRNDOL�s�VKTLSWRKHW�PH�]JMDWLP��'LVD�HPUD�Qs�NDOOs]RUH� VL� ORSČQ��PRWUČQ��
GLWČQ HM���Qs�JHJsULVKWHQ�H�9HULXW�SDUDTLWHQ�PH�Č Ws�VKNXUWsU��Qs�3UHVKHYs��PXQG�Ws�VKWRMPs��NHPL��ORSsQ��
PRWUsQ��GLWsQ��NXUVH�Qs�-XJ�SDUDTLWHW�s�MD���sQ���&LPRKRYVNL�NsWs�]DQRUH�H�SsUVKNUXDQ�VL�SsU�QJD�FLOsVLD�
DVKWX�HGKH�SsU�QJD�IXQNVLRQHW�Qs�UDSRUW�PH�Ws�IROPHW�H�WMHUD�JHJH�H�WRVNH��6LSDV�WLM��HGKH�Qs�Ws�IROPHQ�Qs�
IMDOs��]DQRUMD�ND�Ws�QMsMWLQ�IXQNVLRQ�PH�Ws�IROPHW�H�WMHUD�Ws�JHJsULVKWHV��
1s�SMHVsQ�H�IRQHWLNsV��DXWRUL�MHS�QMs�SDVT\Us�HGKH�Ws�EDVKNsWLQJsOORUHYH��NODVLILNLPLQ�H�W\UH��QGDUMHQ��VL��
EX]RUH�� GKsPERUH�� JU\NRUH�� OsQJs]RUH�� KXQGRUH�� IsUNLPRUH�� GKsPERUH�IULNDWLYH�� IsUNLPRUH�WU\VRUH��
VSLUDQWH��DIULNDWH��VKsQRQ�WRJMHW�H�EDVKNsWLQJsOORUHYH��MHS�VTDULP�UUHWK�WKHNVLW�HWM��
1s�VLVWHPLQ�PRUIRORJMLN��DXWRUL�SsUVKNUXDQ�HPUDW��JMLQLQs�PDVKNXOORUH��IHPsURUH��DVQMDQsVH���SDUDGLJPsQ�
H�ODNLPLW�Ws�HPUDYH�GKH�Ws�PELHPUDYH��SsUHPUDW�YHWRUs�H�YHWYHWRUs��GsIWRUs��S\HWsV��SURQRUs�GKH�ODNLPLQ�H�
W\UH���QXPsURUsW��WKHPHORUs�H�UUHVKWRUs���SDUDGLJPsQ�H�]JMHGKLPLW�Ws�IROMHYH��QGDMIROMHW�HWM��
$L�VKsQRQ�IROMH��SDVNDMRUH��Ws�FLODW�SsUGRUHQ�Ps�Vs�VKSHVKWL�VL��PH�X�WHã��PH�X�OǌW��PH�X�ǌO��PH�X�GMơJ��PH�
X�JΩUKăW��PH�X�SL��PH�X�DQNǌH�HWM��7UDMWD�H�SMHVRUHV�SDUDTLWHW�JMLWKPRQs�PH�]DQRUH�JM\VPs�Ws�JMDWs��1s�NsWs�
Ws� IROPH�SsUGRUHW�NRKD�H� WDVKPH�� H�SDNU\HUD��DRULVWL�� H�NU\HUD� H�SORWs�� H�NU\HUD� H� WHMVKNXDU��1GsUNDT��H�
DUGKPMD�VDMRKHW�Qs�PsQ\Us�SHULIUDVWLNH�GKH�SDUDTLWHW�PH�G\� OORMH��QJD�SMHVs]D�GR�OLGKRUH�H� WDVKPH��GR�
W¶ãNRM GKH� PH� IROMHQ� QGLKPsVH� NDP�SDVNDMRUH� NDP� PH� VKNXH�� .MR� H� IXQGLW� ND� QMs� SsUGRULP� Ps� Ws�
VKSHVKWs��.RKD�H�WDVKPH�H�GsIWRUHV�VL�GKH�H�OLGKRUHV�SsUGRUHW Qs�YHQG�Ws�Vs�DUGKPHV�NXUVH�SsU�Ws�DUGKPHQ�
H�SsUSDUPH�SsUGRUHW�YHWsP�QMs� WUDMWs��SUD�NHPL��GR�OLGKRUMD�H�NU\HU��GR�WNƝW� ��NHWΩ��лUÿ��3sUGRUHW�HGKH�
PsQ\UD� OLGKRUH� H� DUGKPH� VL� S�VK��� W� NƝã� PH� ��Uÿܕ $XWRUL� SsUVKNUXDQ� HGKH� PsQ\UsQ� OLGKRUH�� GsVKLURUH��
KDELWRUH�H�XUGKsRUH��3MHVRUMD�H�VKNXDU�SsVRUH�VDMRKHW�Qs� WUL�PsQ\UD��PH�SUDSDVKWHVDW����� W��
�WΩ������±P�
GKH���±XQ��3MHVRUMD�H�WDVKPH�SsUEsKHW�QJD�SMHVs]D�WXH GKH�WUDMWD�H�SMHVRUHV�Vs�VKNXDU�SsVRUH��SUD�QXN�sVKWs�
SsUFMHOORUH��3DVNDMRUMD�GHO�Qs�G\�PsQ\UD��SDVNDMRUH�H�WDVKPH�YHSURUH�PH�üLW��PH�ãLW��HWM���GKH�SDVNDMRUH�H�
NU\HU�YHSURUH��H�FLOD�SsUEsKHW�QJD�G\�SMHVs��QJD�SMHVs]DW�PH�GKH�SD��
1JD� IXVKD� H� VLQWDNVsV� YOHQ� Ws� YHoRKHQ� PsQ\UDW� H� SsUGRULPLW� Ws� WUDMWDYH� Ws� VKTXDUD� H� Ws� SDVKTXDUD��
SsUGRULPL�L�UDVDYH��JMLQRUH��GKDQRUH��NDOOs]RUH��UUMHGKRUH���SUDIMDOsYH��SMHVs]DYH��PRKXHVH���OLGKs]DYH��1s�
NsWs� Ws�IROPH��SsUGRUHQ�IMDOLWs�S\HWsVH�� OORMHW�H� IMDOLYH� Ws�QsQUHQGLWXUD��IMDOLWs� OLGKRUH��NXQGULQRUH�� IMDOLWs�
NRKRUH�� NUDKDVXHVH�� UUMHGKLPRUH�� VKNDNRUH�� TsOOLPRUH�� NXVKWRUH�� OHMRUH��� $XWRUL� GDOORQ� WUL� SHULXGKD�
NXVKWRUH��SHULXGKD�UHDOH��H�PXQGsVLVs�GKH�MRUHDOH�
0RQRJUDILD�³'LDOHNWL� L�'XVKPDQLW´�ND�QMs�UsQGsVL� Ws�YHoDQWs�SsU�GLDOHNWRORJMLQs�VKTLSWDUH� Ws�DVDM�NRKH�
GKH� Ws� NRKsV� Vs� VRWPH� VHSVH� SsUPHV� VDM� ILOOXDQ� Ws� EsKHQ� HGKH� VKXPs� VWXGLPH� Ws� WMHUD� SsU� Ws� IROPHW� H�
VKTLSHV�� $MR� LVKWH� QMs� YHSsU� VWXGLPRUH� H� NRPSOHWXDU� GKH� Ts� X� Es� PRGHO� HGKH� SsU� PRQRJUDIL� Ws� WMHUD�
GLDOHNWRORJMLNH�SDV�/XIWsV�Vs�'\Ws�%RWsURUH��(GKH�SVH�NXVKWHW�WHNQLNH�Qs�DWs�NRKs�QXN�LVKLQ�Ws�DYDQFXDUD��
DUULWL�WD�EsQWH�SsUVKNULPLQ�H�WsUsVLVKsP�IRQHWLN�Ws�NsVDM�Ws�IROPHMH�
1s�SXQLPLQ�3R]LFLRQL�JMXKsVRU� L� LOLULVKWHV�EDOONDQLNH�Qs�UUHWKLQ�H JMXKsYH� LQGRHYURSLDQH���&LPRKRYVNL�
VTDURQ�VH�YHQGL�L�LOLULVKWHV�GXKHW�Ws�EsKHW�Qs�ED]s�Ws�IDNWHYH�Ws�YHWs�JMXKsV�LOLUH�GKH�VH�GXKHW�QGsUWXDU�WHN�
HPUDW�JMHRJUDILNs�GKH�HPUDW�H�SHUVRQDYH�GKH�PDWHULDOL�JMXKsVRU�Ws�NXIL]RKHW�Qs�6KTLSsULQs�H�VRWPH��Qs�

�3R]LFLRQL�JMXKsVRU�L�LOLULVKWHV�EDOONDQLNH�Qs�UUHWKLQ�H�JMXKsYH�LQGRHYURSLDQH��6)�������3ULVKWLQs���������I������
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SURYLQFsQ�H�'DOPDFLVs��Qs�3DQRQL��Qs�'DUGDQL��NX�ILVHW� LOLUH�NXIL]RKHVKLQ�PH�DWR�WUDNH��$L�NXQGsUVKWRQ�
WH]sQ� H� %DULü�LW� VH� NDUDWNWHUL� VDWHP� L� LOLULVKWHV� X� Es� QsSsUPMHW� DQDOL]sV� Vs�PDTHGRQLVKWHV�� &LPRKRYVNL�
WKRWs�VH�WHUULWRUL�PDTHGRQDV�ND�THQs�L�SsUVKNUXDU�QJD�LOLUsW�
6WXGLPL�L�WLM�PEsVKWHWHW�PEL�SUREOHPDWLNsQ�H�VDQGKLW�Qs�]KYLOOLPLQ�H�VKTLSHV��JMHJMsVLVKW�PEL�]KYLLOLPLQ�H�
NRQVRQDQWHYH�L�H��J�K��GKH�G�K���$L�VTDURQ�VH�]KYLOOLPL�L�NsW\UH�WLQJXMYH�ND�THQs�L�NXVKWs]XDU�QJD�NXVKWHW�
IRQHWLNH�� SUD� GHSDODWDOL]LPL� GXKHM� Ws� QGRGKWH� Qs� ITLQMsVL� PH� U�Qs�� SUD� GK� SDV� U�Vs� QsVH� SDUDSULKHW� QMs�
]DQRUH�H�SDWKHNVXDU�GKH�SDUD�QMs�L�MH�YHODUH��QGsUNDT�G NHPL�SDV�Q�Vs�GKH�Qs�PHV�Ws�IMDOsV��0H�NsWR�IDNWH��
YMHQ�Qs�SsUIXQGLP�VH�³LOLULVKWMD�EDOONDQLNH�QXN�ND�THQs�DV�JMXKs�VDWHP�H�DV�NHQWXP��SsUNXQGUD]L�DMR�GXKHW�
SsUMDVKWXDU�QJD�N\�JUXSLP�WUDGLFLRQDO��$MR�IRUPRQ�QMs�JUXS� Ws�PsYHWsVLVKsP��NX�GXKHW� Ws� UHQGLWHW�HGKH�
VKTLSMD�VHSVH�HGKH�NMR�VKIDT�WLSDUH�Ws�QJMDVKPH�Qs�KLVWRULQs�H�VLVWHPLW�Ws�VDM�IRQRORJMLN��
&LPRKRYVNL�L�NXVKWRL�UsQGsVL�HGKH�RULJMLQsV�Vs�JMXKsV�VKTLSH���5UHSWsVLVKW�NXQGsUVKWRL�WH]sQ�H�:HLJDQG�LW�
VH�VKTLSMD�sVKWs�SDVDUGKsVH�H�H�WUDNLVKWHV��NX�HPUDW�WRSLNs�VLGRPRV�Ws�IVKDWUDYH�QXN�PXQG�Ws�WUDMRKHQ�VL�
HPUD� Ts� HN]LVWRMQs� Qs� VKTLSHQ� SDQGsUSUHUs� GKH� QXN� LX� QsQVKWURKHQ� OLJMHYH� Ws� ]KYLOOLPL� IRQHWLN Ws� VDM�
�VKTLSHV��� 3sUNLPH� OHNVLNRUH� WUDNR�VOODYH� MDQs� Ws� SDNWD� VL� E�I� PDQWLD� VKT�� ³PDQ�� PsQ´� GDN��2ȤLiRƾ�
³JMsPEDo�VKT� oMHUU��VKN\HM��JsUU\HM��
VNHUQRR��
0s�WHM�DL�VKWRQ�VH�JMXKD�VKTLSH�ND�PDUUsGKsQLH�Ws�YMHWUD�JMXKsVRUH�PH�VOODYLVKWHQ�H�EDOWLVKWHQ�GKH UHQGLW�
GLVD�IRUPLPH�Ws�QJMDVKPH�PH�NsWR�JMXKs��VL��GH]DVSLULPLQ��VKIU\PsWLPLQ��,(�EK��GK��JK�GKH�Q\MsWLPL�L�W\UH�
PH�,(�E��G��J VL�Qs�VKTLSHQ�DVKWX�HGKH�Qs�EDOWR�VOODYLVKWHQ��QXPsURUsW�SUHM�������GKH�OHNVLNXQ��*MLWKDVKWX�
ND� SsUQJMDVLPH� QGsUPMHW� EXOOJDULVKWHV��PDTHGRQLVKWHV� H� UXPDQLVKWHV�PH� VKTLSHQ� WHN� Q\MD� SRVWSRVLWLYH�
�SUDSDYHQGRVsVH�� VL�PLN�X�� WHN�PsQ\UD� H� IRUPLPLW� Ws� IXWXULW� NX� Qs� VKTLSHQ� MXJRUH� NHPL�� GR� Ws� VKNUXDM��
EXOOJ�� ãWD� GD� SLãD� HWM��� VKTLSMD GKH� UXPDQLVKWMD� NDQs� EDVKNsSsUNLPH� IRQHWLNH� H� OHNVLNRUH� SRU� HGKH�
SsUQJMDVLPH� QGsUPMH� IRONORULW�� 0LUsSR�� NMR� QXN� GR� Ws� WKRWs� VH� QMsUD� sVKWs� SDVDUGKsVH� H� WMHWUsV� GKH� H�
NXQGsUWD��1GLNLPL�L�VKTLSHV�Qs�JMXKsQ�UXPXQH��QD�EsQ�Ws�SUDQRMPs�VH�YHQGL�NX�X�IRUPXD�VKTLSMD�VKWULKHM�
HGKH�Ps�ODUJ�VH�PHQGRKHM��NU\HVLVKW�Qs�GUHMWLP�Ws�T\HWHWLW�Ws�YMHWsU�1DLVVRV��VRW�1LVKL���3UD��VKTLSWDUsW�GKH�
UXPXQsW�Qs�WHUULWRULQ�H�%DOONDQLW�VKWULKHVKLQ�Qs�WUHNsQGVKLQ�6RIMH�6KNXS�1LVK�GKH�NsVKWX�SDV�DUGKMHV�Vs�
VOODYsYH�DWD�X�QGDQs��VWsUJM\VKsULW�H�VKTLSWDUsYH�X�X�GUHMWXDQ�Qs�SHUsQGLP�QGsUVD�VWsUJM\VKsULW�H�UXPXQsYH�
Qs�OLQGMH��*MXKD�VKTLSH�HGKH�SVH�sVKWs�JMXKs�VDWHP��DMR�ND�UXDMWXU�JMXUPsW�H�NXDQWLWHWLW�Ws�ODELRYHODUHYH�
L�H�� Qs� SR]LFLRQ� SDUD� ]DQRUHYH� L�H�� ,]RJORVDW� LOLUR�VKTLSH� OHNVLNRUH� H� SUDSDVKWHVRUH� GsVKPRMQs� SsU�
NXDQWLWHWLQ�H�LOLULVKWHV�Qs�VKTLSHQ�DSR� Ws�SUHMDUGKMHV�Vs�VKTLSHV�QJD� LOLULVKWMD��*MXKD�H� LOLUsYH�EDOONDQLNs�
LVKWH�VDWHP�NX�GHO�YHODUL]LPL�L�SDODWDOHYH�PH�QMs�LQWHQVLWHW�Ws�QGU\VKsP�Qs�Ws�JMLWKD�JMXKsW�LQGRHYURSLDQH�
VDWHP�
.\� VWXGLXHV�� VKNURL� SsU� VLVWHPLQ� JUDPDWLNRU� Ws� VKTLSHV� Vs� VRWPH�Ts� QJD� IRQRORJMLD��PRUIRORJMLD� �HPUL�
ODNLPL� L� WLM�� IRUPsQ� H� VKXPsVLW� Ws� HPUDYH�� HPUDW� PDVKNXOORUs� H� IHPsURUs�� SsUHPUDW� GKH� OORMHW� H� WLM��
PELHPULQ�� QGDMIROMHW�� IROMHW�YHoRULWs� JUDPDWLNRUH��HWM�� 7KHNVL� Qs� VKTLSHQ� sVKWs� HVNVSLUDWRU� SsUYHo� GLVD�
SsUMDVKWLPHYH�� $L� PXDU� HGKH� PH� WRSRQLPLQs� VKTLSWDUH�� PH� PDUUGKsQLHW� JMXKsVRUH� VKTLSWDUH�VOODYH��
IMDOsIRUPLP�H�HWLPRORJML�
9DFOODY�&LPRKRYVNL�K\Q�Qs�UDGKsQ�H�DW\UH�DOEDQRORJsYH��L�FLOL�PH�VWXGLPHW�H�WLM�sVKWs�L�QMRKXU�JMLWKDQGHM�
(YURSsV� GKH� SsU� VWXGLXHV� Ws� KXDM� Ws� WMHUs� H� VKTLSWDUs� Ts� X� PRUsQ� PH� JMXKsQ� VKTLSH� Qs� SsUJMLWKsVL��

�3R�DW\��I���
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