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0DUHN�.XNOtN���-LĜt�.XþHUD�

��6FKRRO�RI�([SHUWQHVV�DQG�9DOXDWLRQ��,QVWLWXWH�RI�7HFKQRORJ\�DQG�%XVLQHVV�LQ�ýHVNp
%XGČMRYLFH��&]HFK�5HSXEOLF

��7KH�)DFXOW\�RI�2SHUDWLRQ�DQG�(FRQRPLFV�RI 7UDQVSRUW�DQG�&RPPXQLFDWLRQV��'HSDUWPHQW�
RI�(FRQRPLFV��8QLYHUVLW\�RI�äLOLQD��6ORYDNLD

$EVWUDFW
7KH�DLP�RI�WKLV�ZRUN�LV�WR�ILQG�RXW�WKH�SULFHV�RI�DGYHUWLVLQJ�VSRWV�WKDW�DUH�EURDGFDVW�
LQ�YDULRXV�UDGLR�VWDWLRQV�DQG�VXEVHTXHQWO\�FRPSDUH�WKHP��7KH GDWD�LQ�WKLV�ZRUN�DUH�
IURP� WKH�:HE� RI� 6FLHQFH� DQG� 6FRSXV� GDWDEDVHV��ZH� REWDLQHG� LQIRUPDWLRQ� IURP�
DUWLFOHV�GHDOLQJ�ZLWK� WKH� VDPH�RU�VLPLODU� WRSLF��)XUWKHU�GDWD�SURYLGLQJ� LPSRUWDQW�
LQIRUPDWLRQ�DUH�IURP�WKH�ZHEVLWHV�RI�DFWLYHJURXS�F]�DQG�UDGLRKRXVH�F]�ZKHUH�ZH�
VHDUFK�IRU�VXFK�LQIRUPDWLRQ�DV�PDUNHW�VKDUHV�RI�UDGLR�VWDWLRQV�RU�ZHHNO\�UHDFK�RI�
UDGLR� VWDWLRQV�� 7KH� UHVXOWV� RI� WKH�ZRUN� VKRZ� WKDW�� RXW� RI� WKH� IRXU� VSHFLILF� UDGLR�
VWDWLRQV�� L�H�� (URSD� ��� )UHNYHQFH� ��� 5DGLR� %ODQLN� DQG� +LWUDGLR�� WKH� EHVW�
DGYHUWLVHPHQW�LV LQ�(YURSD����7KH�GDWD�SURYH�WKDW�LW�KDV�WKH�KLJKHVW�ZHHNO\�UHDFK�
DQG�D� ODUJH�PDUNHW� VKDUH��7KH� UHVXOWV� DOVR� VKRZ� WKDW� WKH�EHVW�� EXW� DOVR� WKH�PRVW�
H[SHQVLYH��DGYHUWLVHPHQWV�DUH�LQ�PRUQLQJ�DQG�DIWHUQRRQ�KRXUV��2XU�ZRUN�SURYLGHV�
DQ�RULHQWDWLRQ� LQ� UDGLR� VWDWLRQV�DQG�SRLQWV�RXW� WR�ZKLFK�RI� WKHP�DUH� WKH�EHVW� IRU�
SODFLQJ�DQ�DGYHUWLVHPHQW

.H\ZRUGV�� UDGLR�VWDWLRQ��DGYHUWLVLQJ�VSRW��DGYHUWLVHPHQW��ZHHNO\�UHDFK�� UDGLR��
SULFH�RI�DGYHUWLVHPHQW�
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0DUHN�.XNOtN���-LĜt�.XþHUD�

��ÒVWDY�]QDOHFWYt�D�RFHĖRYiQt��9\VRNi�ãNROD�WHFKQLFNi�D�HNRQRPLFNi�Y ýHVNêFK�
%XGČMRYLFtFK��ýHVNi�UHSXEOLND

��)DNXOWD�SURYR]X�D�HNRQRPLN\�GRSUDY\�D�VSRMĤ��.DWHGUD�HNRQRPLN\��äLOLQVNi�XQLYHU]LWD�
Y äLOLQČ��6ORYHQVNR

$EVWUDNW
&tOHP� WpWR� SUiFH� MH� ]MLVWLW� FHQ\� UHNODPQtFK� VSRWĤ�� NWHUp� VH� Y\VtODMt� QD� UĤ]QêFK�
UR]KODVRYêFK�VWDQLFtFK�D�QiVOHGRYQČ�MH�SRURYQDW��'DWD��NWHUi�MVRX�SRXåLWD��SRFKi]HMt�
]�GDWDEi]t�:HE�RI�6FLHQFH�D�6FRSXV��NGH�MVPH�VHKQDOL�LQIRUPDFH�] þOiQNĤ��NWHUp�VH�
]DEêYDO\� VWHMQRX� QHER�SRGREQRX�SUREOHPDWLNRX��'DOãt� GDWD�� MHQå� QiP�SRVN\WXMt�
GĤOHåLWp� LQIRUPDFH�� MVRX�] ZHERYêFK�VWUiQHN�DFWLYHJURXS�F]�D UDGLRKRXVH�F]��NGH�
]MLãĢXMHPH�LQIRUPDFH�MDNR�WUåQt�SRGtO\�UR]KODVRYêFK�VWDQLF�þL�WêGHQQt�SRVOHFKRYRVW�
UR]KODVRYêFK� VWDQLF�� 9êVOHGN\� SUiFH� SRXND]XMt� QD� WR�� åH� ]H� þW\Ĝ� NRQNUpWQtFK�
UR]KODVRYêFK� VWDQLF�� PH]L� NWHUp� SDWĜt� (YURSD� ��� )UHNYHQFH� ��� 5iGLR� %ODQtN� D�
+LWUiGLR�� MH� QHMYtFH� YêKRGQi� UHNODPD�X�(YURS\� ���= GDW� YLGtPH�� åH�Pi�QHMY\ããt�
SRVOHFKRYRVW� D� Y\VRNê� SRGtO� QD� WUKX�� 9êVOHGN\� WDNp� SRXND]XMt� QD� WR�� åH�
QHMYêKRGQČMãt� DYãDN�L�QHMGUDåãt��UHNODP\�MVRX�Y UDQQtFK�D�RGSROHGQtFK�KRGLQiFK��
1DãH�SUiFH�SĜLQiãt�RULHQWDFL�Y UR]KODVRYêFK�VWDQLFtFK�D�X�MDNêFK�MH�QHMYêKRGQČMãt�VL�
SRĜtGLW�UHNODPX�

.OtþRYi� VORYD� UR]KODVRYi� VWDQLFH�� UHNODPQt� VSRW�� UHNODPD�� SRVOHFKRYRVW��
UR]KODV��FHQD�UHNODP\

ÒYRG

5R]KODVRYp�VWDQLFH�QiV�SURYi]HMt�Xå�RG�����OHW�����VWROHWt��Y�WHKGHMãt�GREČ�WR�E\O\�SULPiUQČ�
YRMHQVNp�UR]KODV\��DOH�WR�VH�SRFKRSLWHOQČ�]PČQLOR��6�YêYRMHP�VSROHþQRVWL�D�WHFKQRORJLH�SĜLãOD�
GR�YãHFK�PpGLt�L�UHNODPD��D�UR]KODV�QHQt�YêMLPNRX�

3RþiWHN�þHVNêFK�UR]KODVRYêFK�VWDQLF��UR]��V���MH�]D]QDPHQiQ�Xå�YH�]URGX�ýHVNRVORYHQVNp�
UHSXEOLN\��NGH�VH�MHGQDOR�R�VWDQLFH��NWHUp�Y\VtODO\�KODYQČ�LQIRUPDFH�YRMHQVNpKR�W\SX�D�KXGEX�
WHKGHMãt�GRE\��5R]KODV� VH�]DþtQi�PČQLW�Y�SRORYLQČ���� OHW�����VWROHWt��NG\�E\O�þHVNê� UR]KODV�
VORXþHQ� V� QČPHFNêP�SURWHNWRUiWQtP� UR]KODVHP��'DOãt� ]PČQ\� QDVWiYDMt� NH� NRQFL� ���� OHW� ����
VWROHWt�� NG\� E\O� þHVNê� UR]KODV� KODYQČ� LQVWUXPHQWHP� NRPXQLVWLFNpKR� UHåLPX�� 3RNXG� VH�
GRVWDQHPH�NRQNUpWQČ�N�UHNODPČ��WHQWR�SRMHP�VH X�QiV�]DþDO�EČåQČ�SRXåtYDW�Xå�NH�NRQFL�����OHW�
���� VWROHWt� D� MHMt� YêYRM�E\O�SRGPtQČQ� VLWXDFt� UHSXEOLN\��%ČKHP�NRPXQLVWLFNpKR� UHåLPX�E\OD�
UHNODPD�SRFKRSLWHOQČ�RYOLYQČQD�YêFKRGQtPL�LGHDPL��DYãDN�NRQFHP�����OHW�MH�UHNODPD�RYOLYQČQD�
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VStãH�]iSDGQtPL�P\ãOHQNDPL��D�WR�E\OR�KODYQČ�NYĤOL�VRFLiOQt��HNRQRPLFNp�L�SROLWLFNp�VIpĜH��9�
����OHWHFK�����VWROHWt�VH�]�QDãt�UHSXEOLN\�VWiYi�GHPRNUDWLFNi�]HPČ�D�UHNODPD�E\OD�GHILQLWLYQČ�
RYOLYQČQD�]iSDGQtPL�YOQDPL�D�Y]QLNDMt�]FHOD�QRYp�D�PRGHUQt�UR]��VWDQLFH�

5HNODPRYp�VSRW\�VH�DQDO\]XMt�D�Y\EtUDMt�YHOPL�RSDWUQČ�D�]ĜHWHOQČ��DE\�VH�FR�QHMYtFH�QDYêãLO\�
YêQRV\��,Q]HUHQWL�DQDO\]XMt�D�QDEt]HMt�GYD�W\S\�IOH[LELOLW\��DE\�VH�FR�QHMOpSH�QDSOQLOD�SRSWiYND��
D�DE\�VH�Y�UiGLtFK�Y\VtODOR�WR��FR�OLGL�]DMtPi��)OH[LELOLWD�WUKX��NWHUi�QiP�QDSRPiKi�SRVRXYDW�
SRSWiYNX�SĜHV�UĤ]Qp�GHPRJUDILH��ýDVRYi�IOH[LELOLWD�XPRåĖXMH�SĜHVXQ�SRSWiYN\�QDSĜtþ�þDVRYêP�
KRUL]RQWHP�Y\VtOiQt��9HQNDWDFKDODP��������

3RSXODULWD�UiGLRYêFK�VWDQLF�MH�UHODWLYQČ�VWiOH�QD�YHOPL�GREUpP�PtVWČ�Y]KOHGHP�N�WRPX��åH�
MHMLFK�GRVDK�MH�QD�]GUDYêFK�������DYãDN�WHQWR�GRVDK�PĤåH�EêW�SĜHFHĖRYiQ��SRNXG�DQDO\]XMHPH�
SRX]H�YOLY�UHNODP�QD�SRVOXFKDþH��3RYČGRPt�R�IDNWRUHFK�RYOLYĖXMH�GLYiFNp�þL�PHGLiOQt�IDNWRU\��
6SRXVWX� LQ]HUHQWĤ�YČĜt�� åH� DOHVSRĖ�����SRVOXFKDþĤ�]PČQt� VWDQLFL�� DE\� VH�Y\KQXOL UHNODPiP��
�0LFKDOHRQ��������

&tOHP�WpWR�SUiFH�MH�]MLVWLW�FHQ\�UHNODPQtFK�VSRWĤ��NWHUp�VH�Y\VtODMt�QD�XUþLWêFK�UR]KODVRYêFK�
VWDQLFtFK�D�SRURYQDW�MH��.�GRVDåHQt�WRKRWR�FtOH�VH�SWiPH�QD�W\WR�RWi]N\�

�� -H�UHNODPD�Y�UR]KODVRYêFK�VWDQLFtFK�VWiOH�YêKRGQi"

�� -DN�PRF�RYOLYĖXMH�FHQX�UHNODP\�þDV�Y\VtOiQt"

/LWHUiUQt�UHãHUãH

.DåGi� UHNODPD�� EH]� RKOHGX� QD� IRUPiW�� MH� SODFHQp� D� YHĜHMQp� R]QiPHQt�� NWHUp� MH�
SĜHVYČGþLYêP� VGČOHQtP� LGHQWLILNRYDQpKR� VSRQ]RUD� VSROHþQRVWL�� RUJDQL]DFH� QHER� RVRE\�
VWiYDMtFtP� þL� SRWHQFLRQiOQtP� ]iND]QtNĤP� QHER� QH]LVNRYp� þOHQVNp� ]iNODGQ\�� 5HNODPD� MH�
SRX]H� MHGQRX�VORåNRX�FHONRYpKR�PDUNHWLQJRYpKR�SURFHVX��5HNODPD�MH� WD�þiVW�PDUNHWLQJX��
NWHUi� ]DKUQXMH�SĜtPR�GRVWDWHN� LQIRUPDFt�R�YDãHP�SRGQLNiQt�� YêURENX�þL� VOXåEČ� WČP��NWHUp�
FKFHWH�QHMYtFH�RVORYLW��*XVH\QRYD���������1D�NRPHUþQt�VWDQLFH�VH�SURJUDP�UHNODP\�SURYiGt�
UXþQČ��FRå�PČOR�]D�QiVOHGHN�QH~þLQQRVW�SURJUDPX�UHNODP��ýDV�SĜHKUiYiQt�VH�VNOiGi�]H�GYRX�
W\SĤ�� MDNR� MH� SULPH� WLPH� D� UHJXODU� WLPH�� 5R]YUK� UiGLRYêFK� UHNODP� MH� ]DORåHQ� QD� SOiQX�
SĜHKUiYiQt�UHNODP�PH]L�������D��������NWHUp�EXGRX�SĜHKUiYiQ\�NDåGêFK����PLQXW��3RVN\WXMH�
��UHNODPQt�VORW\�V GpONRX�SĜHKUiYiQt�QD�UHNODP\�PD[LPiOQČ���PLQXWX��-H�OL�Y\VtODFt�þDV�UiGLD�
���KRGLQ�GHQQČ��SDN�PD[LPiOQt�SRþHW�UHNODP�]D�GHQ��NWHUp�O]H�Y\VtODW��MH����UHNODP��'UXKêP�
MH�SĜLMHWt�SUDYLGHO KODYQtKR�Y\VtODFtKR�þDVX��NRQNUpWQČ�KRGLQ��NG\�PDMt�RE\þHMQt�OLGp�QHMYČWãt�
SĜtOHåLWRVW�SRVORXFKDW�UiGLR��SĜHGHYãtP�PH]L�������Då��������D�������Då��������3RþHW�SURMHNFt�
VWHMQêFK�UHNODP�Y MHGHQ�GHQ�MH�RPH]HQ�QD�KODYQt�Y\VtODFt�þDV��WM���NUiW��]DWtPFR�X�EČåQpKR�
þDVX�MH�WR��NUiW��3XUQDPDZDWL��������

)RUPiW��GLVWULEXFH�D�NRQILJXUDFH�UHNODPQtFK�VSRWĤ�VH�]PČQLO\�YH�YãHFK�PpGLtFK��D�WR�Pi�
KODYQČ�]D�YLQX�QiVWXS� LQWHUQHWX��1HMHQ�åH�RYOLYQLO\� IRUPiW�� DOH� L�GREX�D ]SĤVRE�� MDNêP� MH�
UR]KODVRYê�REVDK�SUH]HQWRYiQ��7XGtå�VH�Y]GiOLO\�RG�WUDGLþQtKR�SRMHWt�WČFKWR�PpGLt��D�WDNp�VH�
SĜL]SĤVRELO\�QRYêP�VSRWĜHELWHOVNêP�QiY\NĤP�Y�GQHãQtP�NRPXQLNDþQtP�SURVWĜHGt��)UDQFK��
�������9 SRVOHGQtFK�OHWHFK�VH�YêYRM�UR]KODVX�Y\]QDþXMH�SĜtWRPQRVWt�D�Y\XåtYiQtP�VRFLiOQtFK�
VtWt�MDNR�NRPXQLNDþQt�NDQiO\�V SXEOLNHP�D�Y]QLNHP�QRYêFK�SĜtEČKĤ��7HQWR�Yê]NXP�]NRXPi�
SRNU\Wt� SURYiGČQp� þW\ĜPL� KODYQtPL� ãSDQČOVNêPL� UR]KODVRYêPL� VWDQLFHPL� ± &DGHQD� 6(5��
&23(��2QGD�&HUR�DQG�5DGLR�1DFLRDQO�GH�(VSDQD�± SURVWĜHGQLFWYtP�VYêFK�LQVWDJUDPRYêFK�
~þWĤ� EČKHP� LQDXJXUDFH� 3HGUD� 6DQFKH]H� GR� IXQNFH� SĜHGVHG\� ãSDQČOVNp� YOiG\�� 9êVOHGN\�
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]tVNDQp�] DQDOê]\�NYDQWLWDWLYQtKR�D�NYDOLWDWLYQtKR�REVDKX�RGKDOXMt��åH�Y QČNWHUêFK�SĜtSDGHFK�
MH�]DYiGČQt�UiGLt�QD�,QVWDJUDPX�WHSUYH�QD�]DþiWNX��6WDQLFH�MDNR�6(5�D�&23(�YãDN�MLå�GR�WpWR�
VRFLiOQt� VtWČ� ]DYHGO\� QRYp� SĜtEČK\�� 5iGLR� SRXåtYi� ,QVWDJUDP� N LQIRUPRYiQt�� D� WDNp� MDNR�
SODWIRUPX�SUR�Qi]RURYp�åiQU\��NWHUp�PDMt�Yê]QDPQê�YOLY�QD�NRPXQLW\�VOHGXMtFtFK��'H�6ROD�
3XH\R�� ������ 9� SRVOHGQtFK� OHWHFK� VH� ]PČQLO� SRþHW� NRPSHWHQFt�� NWHUê� Pi� PtW� SHUVRQiO�
]SUDYRGDMVNp UR]�� V��� D� WR� ]HMPpQD� N� Y\ããtP� SRþWĤP�� 7HFKQRORJLFNê� UR]YRM� ]SĤVRELO�� åH�
SUDFRYQtFL� ]SUDYRGDMVNp� UR]�� V�� PXVt� ]YOiGDW� PXOWLWDVNLQJ� D� SURVWĜHGQLFWYtP� SRþtWDþH�
D PRELOQtFK�]DĜt]HQt�PXVt�NRPELQRYDW�Y\KOHGiYiQt�LQIRUPDFt�D�SUiFL�QD�WH[WX�V�SURKOtåHQtP�
D WH[WRYêPL� ]SUiYDPL� D� SURSDJDFL� MHMLFK� REVDKX� QD� VRFLiOQtFK� VtWtFK�� 7XGtå� NRPXQLNDFH�
SURVWĜHGQLFWYtP� PHVVHQJHUĤ�� NWHUi� Pi� Y\VRNRX� PtUX� SRXåLWHOQRVWL� D� SURYR]Qt� HIHNWLYLWX��
WpPČĜ� QDKUDGLOD� RVREQt� NRPXQLNDFL�� WHOHIRQLFNp� UR]KRYRU\� D� SVDQt� H�PDLOĤ� �9\UNRYVN\��
�������0RELOQt� WHOHIRQ\�GR�Y\VRNp�PtU\�RYOLYĖXMt�GQHãQt�NDåGRGHQQt�åLYRW�� D�DE\FKRP�VH�
SĜL]SĤVRELOL�PRELORFHQWULFNpPX�åLYRWQtPX�VW\OX�PLOHQLiOĤ��DPHULFNp�UR]��V��]DþOHĖXMt�PRELOQt�
DSOLNDFH�GR�VYêFK�VOXåHE��6QDåtPH�VH�]MLVWLW��MDN�SUHIHUHQFH�PLOHQLiOQtFK�SRVOXFKDþĤ�UR]��V���
SRNXG�MGH�R�DSOLNDFH�UR]KODVRYêFK�VWDQLF�VSHFLILFNp�SUR�MHGQRWOLYp�VWDQLFH��IDNWRU\�RYOLYĖXMtFt�
MHMLFK�]iPČU\�DGRSFH�D�VNXWHþQp�FKRYiQt� WČFKWR�DSOLNDFt�SĜL�DGRSFL��1iVOHGRYQČ�XVLOXMHPH�
R ]MLãWČQt� SRWHQFLRQiOQtKR� SĜtQRVX� WČFKWR� DSOLNDFt� N� YČUQRVWL� ]QDþFH�� 2YOLYĖXMt� MH� �� W\S\�
IDNWRUĤ��0H]L�QČ�VH�ĜDGt�IDNWRU\�WHFKQRORJLH��]QDþND�D�PHGLiOQt�IDNWRU\��9êVOHGHN�QD]QDþXMH��
åH�YãHFKQ\�RYOLYĖXMH�DGRSFH�D�EXGRYiQt�ORDMDOLW\��&KDQ�2OPVWHG���������=U\FKOHQp�VWiUQXWt�
SRSXODFH�]SĤVRELOR��åH�VH�VWDUãt�JHQHUDFH VWDOD�FtORYRX�VNXSLQRX�SUR�VSRXVWX�]QDþHN��=�WRKRWR�
GĤYRGX�FKFHPH�]QiW�Qi]RU�VHQLRUĤ�QD�UHNODPX�D�VWXSHĖ�GĤYČU\KRGQRVWL�UHNODP�Y�]iYLVORVWL�
QD�LQ]HUHQWRYL�D�PpGLtFK��NWHUp�MH�]REUD]XMt��.RQNUpWQČ�VH�]DPČĜXMHPH�QD�RVRE\��NWHUp�MVRX�
YH�YČNX�RG����GR����OHW� =�YêVOHGNX�PĤåHPH�Y\FtWLW�XUþLWRX�QHFKXĢ�N�UHNODPČ��]HMPpQD�X�
PXåĤ� D QHMPODGãtFK�� L� NG\å� MHMt� XåLWHþQRVW� X]QiYDMt�� 7DNp� MH� QXWQR� SRGRWNQRXW�� åH� YtFH�
GĤYČĜXMt�LQVWLWXFLRQiOQt�UHNODPČ�QHå�UHNODPČ��NWHUi�SRFKi]t�]�LQWHUQHWX�þL�RG�SROLWLFNêFK�VWUDQ�
�$YLOD�5RGULJXH]�GH�0LHU��������

3ĜHGFKR]t�Yê]NXP\�XNi]DO\��åH�VWDUãt�GRVSČOt�RFHĖXMt�SRVOHFK�KXGE\�MDNR�YROQRþDVRYRX�
DNWLYLWX��1HGiYQê�Yê]NXP�RGSRVORXFKiYDFtFK�SRVWXSĤ�VH�YãDN�þDVWR�]DPČĜRYDO�QD�PODGãt�
GRVSČOp�D�Y\XåtYiQt�QRYČMãtFK�GLJLWiOQtFK�RGSRVORXFKiYDFtFK�WHFKQRORJLt��5iGLR��NWHUp�]QDMt�
VWDUãt�OLGp��NWHĜt�V QtP�Y\UĤVWDOL�Y þHOH�URGLQQpKR�åLYRWD��MH�QLFPpQČ�GĤOHåLWp�]YiåLW�V RKOHGHP�
QD�SRVOHFKRYp�SRVWXS\�D�V QLPL�VSRMHQp�SRWHQFLRQiOQt�SĜtQRV\�SUR�SRKRGX��.UDXVH��������

0ĤåHPH� ]SR]RURYDW� UĤ]Qp� VtO\�� NWHUp� IRUPRYDO\� YêYRM� UR]�� V��� D� ]GH� VH� NRQNUpWQČ�
]DPČĜXMHPH� QD� YHĜHMQRSUiYQt� UR]KODVRYRX� VWDQLFL� .(;3� RG� ���� OHW� GR� GQHãND�� 'iOH� QiV�
]DMtPDMt� ]SĤVRE\�� MDN� VSHFLILFNp� NXOWXUQt�� HNRQRPLFNp� D� WHFKQRORJLFNp� YêKRG\� 6HDWWOX�
XPRåQLO\� ]tVNDW� VRXþDVQRX� SRGREX� NOtþRYpKR� PtVWD� Y� JOREiOQt� SRS� PXVLF� NXUiWRUVWYt�
D REMHYRYiQt��9êYRM�VWDQLFH�XND]XMH��åH�WDWR�XUþLWi�VWDQLFH�SĜHGVWDYXMH�SRWHQFLRQiOQt�PRGHO�
SUR� GDOãt� VWDUãt� YHĜHMQRSUiYQt� UR]�� V�� Y� pĜH� XEêYDMtFtKR� YHĜHMQpKR� D� LQVWLWXFLRQiOQtKR�
ILQDQFRYiQt��$YãDN�åLYRWDVFKRSQRVW�WRKRWR�SĜtVWXSX�EXGH�KODYQČ�]iYLVHW�QD�WRP��MDN�EXGRX�
VWDQLFH� ~þLQQČ� VFKRSQ\� Y\XåtW� VYp�PtVWQt� NRPXQLW\� N� WRPX�� DE\� VRXWČåLO\� Y� SDUDGLJPDWX�
GLJLWiOQtFK�PpGLt�SURSRMHQêFK�XUþLWêPL�VtWČPL��&Z\QDU��������

ýDV\� YČQRYDQp� WDN]YDQêP� DGYHUWLVLQJ� MLQJOHV� E\O\� PČĜHQ\� Y ����� UHNODPiFK��
SRNUêYDMtFtFK�WĜL�RGOLãQp�HSRFK\��QD]YDQp�Ä5DGLR�DJH³��NWHUi�E\OD�PH]L�OHW\������Då�������
Ä7HOHYLVLRQ� DJH³�� MHQå� E\OD� PH]L� OHW\� ����� Då� ����� D� Ä'LJLWDO� 0HGLD� $JH³�� NWHUi� MH�
UHSUH]HQWRYiQD�PH]L�URNHP������Då�GR�VRXþDVQRVWL��.G\å�E\O�Y URFH������SURYHGHQ�SUYQt�



ϭϵ

SUĤ]NXP��YêVOHGN\�QD]QDþRYDO\�Yê]QDPQRX�]WUiWX�þDVX�-LQJOH�YH�VURYQiQt�GLJLWiOQtKR�YČNX�
V YČNHP�UiGLRYêP�þL�WHOHYL]QtP��$YãDN�RSDNRYiQt�SUĤ]NXPX�Y URFH������XNi]DOR�YêVOHGN\�
SRXND]XMtFt�QD�FLWOLYp�RåLYHQt�MLQJOH�Y UiPFL�UHNODP\��GH�6RX]D��������

9�UR]KODVH�MH�YČURKRGQRVW�POXYþtKR�GĤOHåLWi�D�MH�WR�]GURM��NWHUê�PĤåH�]OHSãLW�HIHNWLYLWX�
XUþLWp� ]SUiY\�� NWHURX� VH� VQDåt� SĜHGDW�� +ODYQČ� WHG\� ]NRXPiPH� YKRGQRVW� VWXSQLFH�
GĤYČU\KRGQRVWL�UR]KODVRYpKR�POXYþtKR�D�]MLVWLW�~þLQHN�IRQRHVWHWLFNp�IXQNFH�± WR�]QDPHQi��
MDN� POXYþtKR� SRKODYt�� KODVRYê� WyQ�� SĜt]YXN� D� MHMLFK� LQWHUDNFH� RYOLYĖXMt� GĤYČU\KRGQRVW�
SRVOXFKDþĤ� �0DUWLQ�6DQWDQD��������� ,Q]HUHQWL� MVRX�SĜHVYČGþHQL�R� WRP��åH� ãLURNp�Y\XåtYiQt�
KXGE\�Y UHNODPČ�SRVN\WXMX�XUþLWRX�NRPHUþQt�YêKRGX��7tPWR�E\OL�]DXMDWL�Yê]NXPQtFL��NWHĜt�VH�
VQDåLOL�XUþLW�MHMt�SRWHQFLiO�SUR�SĜLGDQRX�KRGQRWX�D�]YêãLW�HIHNWLYLWX�UHNODP\��5R]HEtUiPH�WX�
WHG\� YOLY� KXGE\� D� VKRGX� V� UR]KODVRYêP� UHNODPQtP� VGČOHQtP� QD� GĤYČU\KRGQRVW�POXYþtKR�
~þLQNX� UHNODP\� �0DUWLQ�6DQWDQD�� �������+ODVRYp� U\V\� UR]KODVRYêFK�POXYþtFK� D� KXGED� QD�
SR]DGt�PĤåH�RYOLYQLW�UHNODPQt�HIHNWLYLWX�UR]KODVRYpKR�VSRWX��D�WR�NRQNUpWQČ�]�NRJQLWLYQtKR��
DIHNWLYQtKR� D� NRQDWLYQtKR� SRKOHGX�� =DSUYp� VH� QD� VSHFLILFNp� UHNODPČ� PČQLO\� NRPELQDFH�
SRKODYt�POXYþtKR��KODVRYpKR�WyQX�D�SĜt]YXNX��=DGUXKp�VH�NURPČ WRKR�]NRXPDOR��MDNê�Pi�YOLY�
KXGED��NWHUi�MH�SRXãWČQD�Y�SR]DGt�Y�UHNODPiFK��7R�VH�SRWp�VURYQDOR�V�UHNODPDPL��NWHUp�E\O\�
SRX]H�POXYHQp�EH]�MDNpNROLY�KXGE\��2YãHP�YêVOHGN\�XNi]DO\��åH�QHMGĤOHåLWČMãtP�IDNWRUHP�
Y UR]KODVRYp�UHNODPČ�MH�YROED�KODVX��0DUWLQ�6DQWDQD��������

ÒþLQQRVW�UHNODP\�VH�PČĜt�]�KOHGLVND�SRGYČGRPêFK�HPRFLRQiOQtFK�UHDNFt�MHGQRWOLYFĤ��D�WR�
QD� ]iNODGČ� NRJQLWLYQČ�HPRFLRQiOQt� QHXURYČG\�� 3RPRFt� $))'(;� SUR� ]i]QDP� D� DQDOê]X�
YêUD]X�REOLþHMH�PĤåHPH�]MLVWLW�NRPELQDFH�XND]DWHOĤ��NWHUp�VOHGXMt� MDN�]iNODGQt HPRFH�� WDN�
LQGLYLGXiOQt�]DSRMHQt��SRXåtYi�VH�NH�NYDQWLWDWLYQtPX�XUþHQt�D�]GD�VSRW�]SĤVREXMH�Y\VRNRX�
~URYHĖ�REOLE\�UHNODP��D�WR�]�KOHGLVHN�MDNR�MH�SR]RUQRVW��DQJDåRYDQRVW��YDOHQFH�D�UDGRVW��9ãH�
VH�WHVWRYDOR�QD�VNXWHþQp�NDPSDQL��YH�NWHUp�VSRW�VORåHQê�]����VFpQ��MHQå REVDKXMH�REUi]N\��WH[W�
D� ORJR� ]QDþN\�� VH� ]REUD]XMH� VXEMHNWĤP� UR]GČOHQêFK�GR� SČWL� VNXSLQ� SRGOH� YČNX� D� SRKODYt��
&tORYi� VNXSLQD� åHQ� XND]XMH� VWDWLVWLFN\� YtFH� SR]LWLYQtFK� HPRFt� D� åiGi� R� ]DSRMHQt� YtFH� QHå�
]E\WHN�VNXSLQ��FRå�SURND]XMH� HPRFLRQiOQt�~þLQQRVW� VSRWX��9ãHFKQ\�RVWDWQt�H[SHULPHQWiOQt�
VNXSLQ\�SRXNi]DO\�QD�VSHFLILFN\�QHJDWLYQt�HPRFH�MDNR�IXQNFL�VYpKR�YČNX�D�SUR�XUþLWp�EORN\�
VFpQ��2WDPHQGL��������

-HGQD�]�PQRKD�H[SHULPHQWiOQtFK�VWXGLt�]NRXPDOD��FR�E\�PČOR�]D�~þLQN\�Y\SUiYČQt�SĜtEČKĤ�
Y�UR]KODVRYêFK�UHNODPiFK�QD�SR]LWLYQt�HPRFLRQiOQt�UHDNFH�~þDVWQtNĤ�D�MHKR�]iPČUHP�E\OR�
VGtOHW� LQIRUPDFH� R� SURGXNWX� Y� ]iYLVORVWL� QD� ]DSRMHQt� SXEOLND� GR� Y\SUiYČQt�� 3UYQt� YHU]H�
UHNODP\� E\OD� QD� ILNWLYQt� ]QDþNX� ]DYD]DGHO� V� SRXåLWtP� SĜtEČKX� Y\SUiYČQpKR� ]DNODGDWHOHP�
VSROHþQRVWL��'UXKi� YHU]H� WpåH� UHNODP\�E\OD� IRUPXORYiQD� WDN�� DE\�POXYþt� E\O� ]iND]QtNHP�
VSROHþQRVWL�D�SRX]H�SRSWiYDO�SR�XUþLWpP�SURGXNWX��7RWR�Y\SUiYČQt�PČOR�]HMPpQD�SR]LWLYQt�
UHDNFH�QD�UHNODPX�D�W\WR�SĜtEČK\�Y\YRODO\�SĜt]QLYČMãt�HPRFLRQiOQt�RGH]YX�D�PČO\�XUþLWê�YOLY�
QD�~þDVWQtN\��DE\�VH�R�SURGXNWX�EDYLOL�PH]L�VHERX��7R�SODWLOR�]HMPpQD�PH]L�~þDVWQtN\��NWHĜt�
VO\ãHOL�SĜtEČK�]DNODGDWHOH��.DQJ��������

3ĜtWRPQRVW� QRYLQiĜĤ�� SRNXG� VH� QD� QČ� ]DPČĜtPH� MDNR�QD� UHNODPQt� SRGSRURYDWHOH��PĤåH�
]Y\VRND�RYOLYQLW�XUþLWp�IDNWRU\�YH�]SUDYRGDMVNêFK�QHER�GLVNXVQtFK�UR]��V���SRNXG�MH�]PtQND�
QHER�VYČGHFWYt�YORåHQR�GR�SRĜDGX��FKDUDNWHULVWLN\�WČFKWR�UHNODP�D�WDNp�VWXSHĖ�MHMLFK�]DSRMHQt�
GR�VGČOHQt�SURGXNWX�D�]QDþN\��9ê]NXP�VH�]DPČĜRYDO�QD�YHãNHUê�SURJUDPRYê�REVDK�]H�Y]RUNX�
QiURGQtFK�VWDQLF��NWHUê�VH�]DPČĜRYDO�QD�W\S��SĜHGPČW�D�GpONX�VFKYiOHQt��~ORKX�DXWRUD�D�GiOH�



ϮϬ

QD�þHWQRVW�XYiGČQt�]QDþN\�D�Yê]Y\�N�DNFL��9êVOHGN\�SRXND]XMt�QD�WR��åH�QHMHQ�VSRXVWX�SĜtSDGĤ�
QHUHVSHNWXMH� NRGH[\� FKRYiQt� RGYČWYt�� DOH� REFKi]t� UR]GtO� PH]L� UHGDNþQtP� D� NRPHUþQtP�
REVDKHP��0XHOD�0ROLQD��������

5DGLR� PHQWLRQV� �50�� MVRX� UHNODPQt� VGČOHQt�� NWHUp� PRGHUiWRĜL� D� VSROXSUDFRYQtFL�
UR]KODVRYêFK�SURJUDPĤ�þWRX� åLYČ��7HQWR�GUXK�REFKRGX� MH�YãDN�YêVORYQČ�]DNi]iQ�HWLFNêP�
NRGH[HP� SUR� QRYLQiĜH� ] GĤYRGX� VWĜHWX� ]iMPĤ� D� ]WUiW\� WUDQVSDUHQWQRVWL�� NWHURX PĤåH�
SĜHGVWDYRYDW�� =DPČĜXMHPH� VH� WHG\� QD� SĜtWRPQRVW� 50� SRGOH� þDVRYpKR� VORWX� D� NDWHJRULH�
SURGXNWX�� 7DNp� VWXGXMHPH� FKDUDNWHULVWLN\� VSROHþQRVWL� 50�� ]DSRMHQt� PRGHUiWRUĤ� GR�
LQ]HURYDQpKR� SURGXNWX� QHER� ]QDþN\� D� H[LVWHQFL� RGGČOXMtFtFK� OLQLL� PH]L� UHGDNþQtP�
D UHNODPQtP�REVDKHP��=NRXPiPH�Y]RUN\�] ���WL�VWDQLF��NRQNUpWQČ�] SOQRKRGQRWQêFK�VWDQLF�
D KXGHEQtFK� VWDQLF� V QHMY\ããtPL� GLYiFNêPL� SRGtO\� YH� âSDQČOVNX�� 9êVOHGN\� XND]XMt� Y\ããt�
SĜtWRPQRVW�D�]DSRMHQt�SURJUDPRYêFK�ĜHGLWHOĤ�QHå�MHMLFK�VSROXSUDFRYQtNĤ�D�REHFQRX�DEVHQFL�
]YXNRYêFK� VSRXãWČþĤ�� NWHUp� YDURYDO\� SRVOXFKDþH� UHNODP\� �3HUHOOR�2OLYHU�� ������� 5DGLR�
DGYHUWRULDOV��5$��MVRX�GORXKp�UHNODP\�Y\VtODQp�Y�UiPFL�SURJUDPX�D�SURYiGČQp�QRYLQiĜL��NWHĜt�
FKWČMt�QDSRGRELW�UHGDNþQt�REVDK��-HMLFK�SĜtWRPQRVW��SRXåtYiQt�D�FKDUDNWHULVWLND�SRWYU]XMH��åH�
QRYLQiĜL�D�YODVWQtFL�UiGLD�QHMVRX�SĜtVQt�SĜL�XSODWĖRYiQt�NRGH[Ĥ�FKRYiQt��MHQå�XSUDYXMt�WHQWR�
NRQNUpWQt�UHNODPQt�SUYHN�YH�âSDQČOVNX��=DPČĜXMHPH�VH�WHG\�QD�WDWR�SUDYLGOD�D�QDYUKXMHPH�
PDWLFL� SURPČQQêFK�� MDNR� MH� þDVRYê� ~VHN�� NDWHJRULH� SURGXNWX�� W\S� GRORåN\�� LGHQWLILNDFH�
LQ]HUHQWD�� IRUPiW� D� VW\O� NRStURYDQpKR� WH[WX�� MHQå� LGHQWLILNXMt� W\WR� QHYKRGQp� SRVWXS\� YH�
]NRXPDQpP�Y]RUNX��=�WRKRWR�Y\SOêYi��åH�5$�MVRX�UR]ãtĜHQČMãt�EČKHP�Y\VtODFtFK�þDVĤ��Y\ããt�
VOHGRYDQRVWt� D� Y� SRĜDGHFK�� NWHUp�PRGHUXMt� ]QiPp� UR]KODVRYp� RVREQRVWL�� 9ČWãLQD� 5$� MVRX�
YORåHQD� GR� UHGDNþQtKR� REVDKX� SURJUDPĤ� D� MVRX� IRUPiWRYiQ\� MDNR� UR]KRYRU\� D� MHMLFK� VW\O�
NRStURYiQt�MH�LQIRUPDWLYQt��3HUHOOR�2OLYHU��������

9]KOHGHP�N WRPX��åH�VH�GR�UiGLt�KUQH�VWiOH�YtFH�UHNODP��MH�QXWQp�Y\WYRĜLW�DXGLR�UHNODPQt�
GDWRYê�VRXERU��NWHUê�E\�PRKO�EêW�SRXåLW�N DQDOê]H�D�NODVLILNDFL�UHNODP\��'DWRYê�VRXERU�MH�
UR]GČOHQ�GR�þW\Ĝ�UĤ]QêFK�GUXKĤ�UHNODP��9]RUHN�NDåGp�UHNODP\�MH�XYHGHQ�YH�IRUPiWX�
�ZDY�
VRXERUX� D� RSDWĜHQ� SR]QiPNRX� W[W� VRXERUX�� NWHUê� REVDKXMH� Qi]HY� VRXERUX� Y]RUNRYDFt�
IUHNYHQFL�� þtVOR� NDQiOX�� Y\VtODFt� þDV� D� MHKR� WĜtGX�� .ODVLILNDFH� UDFLRQDOLW\� UHNODP� Y WRPWR�
GDWRYpP�VRXERUX�MH�SURNi]iQD�VHVNXSHQtP��)X��������

%ČKHP�REGREt�VRFLiOQt�L]RODFH�Y�GĤVOHGNX�SDQGHPLH�]SĤVREHQp�NRURQDYLUHP�VH�Y�%UD]tOLL�
]YêãLOD�VOHGRYDQRVW�UR]KODVRYêFK�VWDQLF��.RPXQLNDþQt�SURVWĜHGN\�]DORåHQp�QD�MHGQRGXFKRVWL�
D�Qt]NêFK�QiNODGHFK�RSČW�SURNi]DO\�~þLQQRVW� MDNR�]GURM�VOXåHE�� LQIRUPDFt�D�]iEDY\��7HQWR�
þOiQHN�SRMHGQiYi�R�YêYRML�UR]KODVX�Y�SUĤEČKX�VWROHWt��2G�VWĜHGRERGX�Y�SRNRMtFK��SĜHV�PRELOLWX�
Då� SR� SĜtFKRG� NRPXQLNDFH� Y� SRGFDVWHFK�� 3UR� SĜtSUDYX� UDGLRSURIHVLRQiOĤ� MH� WĜHED�� DE\�
NRPXQLNDþQt� ãNRO\� GEDO\� QD� WHFKQRORJLFNp� ]PČQ\� D� SRVN\WRYDO\� VWXGHQWĤP� WHRUHWLFNp�
D SUDNWLFNp�]QDORVWL�R�WYRUEČ�]YXNRYpKR�REVDKX��-DNR�PHWRGLND�E\OD�NURPČ�SRSLVX�SĜtSDGRYp�
VWXGLH�R�YêXFH�UR]KODVRYp�åXUQDOLVWLN\�QD�NRPXQLNDþQt�IDNXOWČ�Y\SUDFRYiQD�ELEOLRJUDILFNi�
UHFHQ]H� QD� WRWR� WpPD�� -DNR� KODYQt� YêVOHGHN� ]GĤUD]ĖXMHPH�� åH� VL� UiGLR� XGUåXMH� REURYVNê�
Yê]QDP� MDNR� Qt]NRQiNODGRYp� PpGLXP� D� UR]ViKOp� SXEOLNXP�� QHERĢ� Y� WXWR� FKYtOL� QRYp
WHFKQRORJLH�XPRåĖXMt�]NRXPiQt�QRYêFK�IRUPiWĤ��=D�]PtQNX�URYQČå�VWRMt��åH�UiGLR�MLå�QHQt�
NRPXQLNDþQtP� SURVWĜHGNHP� UHJLRQiOQtKR� UR]VDKX� ± Y� VRXþDVQp� GREČ� Pi� SURGXNFH� UiGLD�
FHORVYČWRYê�GRVDK�Y\]QDþXMtFt�VH�SUYN\�MDNR�LQWHUDNWLYLWD��PXOWLODWHUDOLVPXV��SĜHQRVLWHOQRVW��
PRELOLWD�D�LQGLYLGXDOL]RYDQê�SĜtVWXS�D�VSRWĜHED��0DJQRQL��������



Ϯϭ

'DWD�D�PHWRG\

+ODYQt� GDWD�� NWHUi� EXGHPH� SRWĜHERYDW� MVRX� LQIRUPDFH� ]� XUþLWêFK� UR]�� V�� 9\EtUDOL� MVPH�
KODYQČ�W\�VWDQLFH��NWHUp�Y\VtODMt�NDåGê�GHQ�D�PDMt�VWDELOQt�D�VWiOp�SRVOXFKDþH��'DWD�MVPH�Y\EtUDOL�
]H�GYRX�ZHERYêFK�VWUiQHN��NWHUp�UHSUH]HQWXMt�UR]��V��Y�DUHiOX�UHNODP\��3UYQt�]�QLFK�MH�VWUiQND�
DFWLYHJURXS�F]��NWHUi�UHSUH]HQWXMH�MHGQ\�]�QDãLFK�QHMYtFH�SRSXOiUQtFK�UR]��V���MDNR�QDSĜtNODG�
(YURSX���þL�)UHNYHQFL����SURYR]XMH�ĜDGX�RQ�OLQH�PpGLt�D�VWUHDPLQJRYêFK�VOXåHE�D UR]VDK�UR]��
V��NWHUp�YODVWQt�Pi�����PLOLRQX�SRVOXFKDþĤ�WêGQČ��'UXKi�VWUiQND�Pi�Qi]HY�5$',2+286(��
NWHUi�MH�MHGQtP�]�NOtþRYêFK�UR]KODVRYêFK�]DVWXSLWHOVWYt�Y�ý5�D�NDåGê�WêGHQ�VL�QČNWHUp�]�MHMLFK�
UiGLt�QDODGt� WpPČĜ�SRORYLQD�UR]KODVRYp�SRSXODFH�YH�YČNX�������OHW��5HSUH]HQWXMt�QDSĜtNODG�
5iGLR�%ODQtN�þL�+LWUiGLR�

&tOHP�WRKRWR�Yê]NXPX�MH�]MLVWLW�

�� -DNp�UR]��V��PDMt�QHMYČWãt�SRVOHFKRYRVW"

�� -DNê�MH�MHMLFK�WUåQt�SRGtO"

�� 8�NWHUp�VWDQLFH�MH�QHMYtFH�YêKRGQp�VL�SRĜtGLW�UHNODPX"

'DWD� MVPH� VEtUDOL� ]H� �� VWDQLF� D� PH]L� QČ� SDWĜt� (YURSD� ��� )UHNYHQFH� ��� 5iGLR� %ODQtN�
D +LWUiGLR��3RVOp]H�VEČUX�GDW�Y\WYRĜtPH�UĤ]Qp� WDEXON\�D�GDWD�GR�QLFK�YORåtPH��7DEXON\�VH�
EXGRX�WêNDW�GHQQt�D�WêGHQQt�SRVOHFKRYRVWL�D�SRGtOX�QD�WUKX��3RWp�XGČOiPH�SRURYQiQt�WČFKWR���
NRQNUpWQtFK�UR]��V��D�]DQDO\]XMHPH��NWHUi�MH�QHMYêKRGQČMãt�SUR�UHNODPX�

9êVOHGN\

=GH�VH�]DPČĜXMHPH�QD�LQIRUPDFH�]�UĤ]QêFK�SRSXOiUQtFK�þHVNêFK�UR]��V���PH]L�NWHUp�SDWĜt�
WêGHQQt�SRVOHFKRYRVW��GHQQt�SRVOHFKRYRVW��YČNRYi�VNXSLQD�D�SRGtO�QD�WUKX��7DWR�GDWD�QiP�GDMt�
MDVQê�SRKOHG�QD�SRVOHFKRYRVW�UR]��V���D�NWHUp�PDMt�QHMYČWãt�GRSDG��7\WR�LQIRUPDFH�MVRX�XYHGHQ\�
Y�WDEXOFH�þ���

7DEXOND��� ,QIRUPDFH�R�UR]��V�

5R]KODVRYi�
VWDQLFH

7êGHQQt�
SRVOHFKRYRVW�

'HQQt�
SRVOHFKRYRVW

9ČNRYi�
VNXSLQD

3RGtO�QD�
WUKX

���(YURSD�� �����PLO� ����WLV� ����� �����

���)UHNYHQFH�� �����PLO� ����WLV� ����� �����

���5iGLR�%ODQtN ������PLO� ����WLV� ����� �����

���+LWUiGLR ������PLO� ����WLV ����� �����

=GURM��DFWLYHJURXS�F]��������UDGLRKRXVH�F]��������YODVWQt�LQWHUSUHWDFH�

7DEXOND�þ�����NDP� MVPH�]DĜDGLOL�QDãH�GDWD��NWHUi� MVPH�VHVEtUDOL� ]H� VWUiQHN�DFWLYHJURXS�F]�
D 5$',2+286(�F]�QiP�XND]XMt�WêGHQQt�SRVOHFKRYRVW��(YURSD���MH�MDVQêP�IDYRULWHP��3RNXG�
VH�GiOH�]DPČĜtPH�QD�RVWDWQt� UR]��V���PĤåHPH�]SR]RURYDW��åH� MVRX�UHODWLYQČ�Y\URYQDQp��Då�QD�
+LWUiGLR��NWHUp�VH�OLãt�R�QČNROLN�PLOLRQĤ��RG�)UHNYHQFH���R�������PLO���RG�5iGLR�%ODQtN�R�������
PLO����3RNXG�E\FKRP�VH�]DPČĜLOL�QD�GHQQt�SRVOHFKRYRVW��(YURSD���MH�RSČW�SUYQt��DYãDN�GDOãt�



ϮϮ

SR]LFH�VH�QiP�OHKFH�SURKi]HO\��5iGLR�%ODQtN�D�+LWUiGLR�MVRX�N VREČ�EOt]NR��NWHUp�VH�OLãt�SRX]H�
���WLVtF�SRVOXFKDþĤ��DOH�Y WpWR�VHNFL�MH�QD�QHMQLåãt�SR]LFL�UR]��V��þ�����9 VHNFL�YČNRYêFK�VNXSLQ�
PĤåHPH�GiOH�]D]QDPHQDW��åH�(YURSD���D�)UHNYHQFH���Pi�QHMPODGãt�SRVOXFKDþH�D 5iGLR�%ODQtN�
QHMVWDUãt�� SĜLþHPå�+LWUiGLR� MH�QČNGH�PH]L��2YãHP�Y SRGtOX�QD� WUKX� VL�PĤåHPH�YãLPQRXW�� åH�
Y WpWR�þiVWL�YHGH�5iGLR�%ODQtN�VH�VYêPL�������D�KQHG�SR�QČP�QiVOHGXMH�(YURSD���D�)UHNYHQFH�
���NWHUp�VH�OLãt�SRX]H�R�������D�QD�SRVOHGQt�SĜtþFH�MH�RSČW�+LWUiGLR�

'DWD� WDEXON\� þ�� �� QiP� WHG\� SRXND]XMt� QD� WR�� åH� E\� SUR� LQ]HUHQW\� E\OD� QHMYtFH� YêKRGQi�
UHNODPD�X�(YURS\���GtN\ MHMt�Y\VRNp�SRVOHFKRYRVWL��MDN�WêGHQQt��WDN�GHQQt��V UHODWLYQČ�UR]ViKORX�
YČNRYRX�VNXSLQRX�D�YHOPL�GREUêP�SRGtOHP�QD�WUKX�

9 WDEXOFH� þ�� �� MVRX� XYHGHQ\� FHQ\� UHNODPQtFK� VSRWĤ�� 1DãH� LQIRUPDFH� QiP� MDVQČ� XND]XMt�
YêKRGQRVW�UHNODPQtFK�VSRWĤ�Y XUþLWêFK�KRGLQiFK��D�GR�NWHUêFK�E\�E\OR�EHQHILWQt�LQYHVWRYDW�

7DEXOND��� &HQ\�UHNODPQtFK�VSRWĤ�Y UĤ]QêFK�KRGLQiFK

3R�1H
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�����
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�����

�������
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&HQ\�]D����
VHF��VSRW ������ ������ ������ ������ ������ ������ ������ �����

=GURM��UDGLRKRXVH�F]�������

7DEXOND�þ����XGiYi�FHQ\�UHNODPQtFK�VSRWĤ�Y XUþLWpP�þDVH��3RGOH�GDW�VH�PĤåHPH�]DPČĜLW�QD�
WR�� åH� QHMGUDåãt� UHNODPD� MH�PH]L� �� D� �� KRGLQRX� UDQQt�� FRå� MH� QHMVStãH� SRGPtQČQR� Y\VRNRX�
SRVOHFKRYRVWt�Y WČFKWR�KRGLQiFK��1D�GUXKRX�VWUDQX�QHMOHYQČMãt�UHNODPD�MH�Y SR]GQtFK�KRGLQiFK��
7R�MH�SRFKRSLWHOQp��MHOLNRå�SRVOHFKRYRVW�Y WČFKWR�þDVHFK�QHQt�WDN�þDVWi�D�OLGp�UR]��V��SRVORXFKDMt�
VStã�SĜL�UDQQtFK�þL�RGSROHGQtFK�KRGLQiFK�

3RNXG�E\FKRP�VH�FKWČOL�]DPČĜLW�SRX]H�QD�REVDK�UHNODP\�D�MHMt�QHMY\ããt�~VSČãQRVW��UR]KRGQČ�
E\FKRP�VL�Y\EUDOL�EU]Np�UDQQt�KRGLQ\��2YãHP�FHQ\�Y WČFKWR�þDVHFK�MVRX�Y\VRNp��WXGtå�E\�E\O\�
YKRGQČMãt� SUR� YČWãt� ILUP\�� $YãDN� SUR� ]DþtQDMtFt� ILUP\� E\� E\O\� OHSãt� þDV\�� PH]L� NWHUp� MVRX�
Y\REUD]HQ\�Y SUYQtFK�D�SRVOHGQtFK�WĜHFK�VORXSFtFK�V SĜLMDWHOQêPL�FHQDPL�

'LVNXVH�YêVOHGNĤ

=�QDãLFK�YêVOHGNĤ�PĤåHPH�SRVRXGLW��åH�UHNODPX�Y�UR]��V��RYOLYĖXMH�VSRXVWD�IDNWRUĤ��0H]L�
QČ� SDWĜt� QDSĜtNODG� þDV�� NG\� VH� UHNODPD� Y\VtOi�� FHONRYi� SRSXODULWD� UR]�� V�� D� SRVOHFKRYRVW��
= QDãLFK�GDW�PĤåHPH�MDVQČ�ĜtFW��NWHUi�]�QDãLFK�Y\EUDQêFK�UR]��V��MH�QHMYtFH�SRSXOiUQt��D�WR�MH�
(YURSD����NWHUi�Pi�QHMYtFH�SRVOXFKDþĤ�MDN�]D�WêGHQ��WDN�]D�GHQ��/H]�L�]MLVWLW��]D�MDNp�KRGLQ\�
MH�UHNODPD�QHMYêKRGQČMãt��D�WR�Y�UDQQtFK�D�RGSROHGQtFK�KRGLQiFK�

1D� ]iNODGČ� QDãLFK� YêVOHGNĤ� E\FKRP�PČOL� EêW� VFKRSQL� RGSRYČGČW� QD� QDãH� Yê]NXPQp�
RWi]N\�D�SUYQt�]�QLFK�E\OD�QiVOHGXMtFt��-H�UHNODPD�Y�UR]KODVRYêFK�VWDQLFtFK�VWiOH�YêKRGQi"�
3RGOH� GDW�� NWHUi� MVPH� ]tVNDOL� ]H� VWUiQHN� DFWLYHJURXS�F]� D� UDGLRKRXVH�F]� PĤåHPH� ĜtFL�� åH
YêKRGQi�XUþLWČ�EêW�PĤåH��6LFH�PĤåHPH�DUJXPHQWRYDW��åH�QHQt�WDN�HIHNWLYQt�MDNR�QDSĜtNODG�
Y WHOHYL]L� þL� QD� LQWHUQHWX�� DYãDN� Y]KOHGHP� N� WRPX�� åH� MHQ� QDãH� �� Y\REUD]HQp� UR]�� V��PDMt�
GRKURPDG\�������PLOLRQĤ�SRVOXFKDþĤ�WêGQČ�D�������PLOLRQĤ�GHQQČ��WDN�PĤåHPH�XUþLWČ�ĜtFL��
åH�YêKRGQi�MH��,Q]HUHQWL�SĜLFKi]HMt�V�QRYêPL�D�]DMtPDYêPL�FHVWDPL��MDN�Y\WYRĜLW�UHNODPX��NWHUi�
QHQt�]DSRPHQXWHOQi�D�MH�YH�VYpP�VP\VOX�RULJLQiOQt��D�WtP�SiGHP�YtFH�YêKRGQi��-HGQD�] PQRKD�
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H[SHULPHQWiOQtFK�VWXGLt�]NRXPDOD��FR�E\�PČOR�]D�~þLQN\�Y\SUiYČQt SĜtEČKĤ�Y UR]KODVRYêFK�
UHNODPiFK�QD�SR]LWLYQt�HPRFLRQiOQt�UHDNFH�~þDVWQtNĤ�D�MHKR�]iPČUHP�E\OR�VGtOHW�LQIRUPDFH�
R�SURGXNWX�Y�]iYLVORVWL�QD�]DSRMHQt�SXEOLND�GR�Y\SUiYČQt��3UYQt�YHU]H�UHNODP\�E\OD�QD�ILNWLYQt�
]QDþNX� ]DYD]DGHO� V� SRXåLWtP� SĜtEČKX� Y\SUiYČQpKR� ]DNODGDWHOHP� VSROHþQRVWL��'UXKi� YHU]H�
WpåH�UHNODP\�E\OD�IRUPXORYiQD�WDN��DE\�POXYþt�E\O�]iND]QtNHP�VSROHþQRVWL�D�SRX]H�SRSWiYDO�
SR�XUþLWpP�SURGXNWX��7RWR�Y\SUiYČQt�PČOR�]HMPpQD�SR]LWLYQt�UHDNFH�QD�UHNODPX�D�W\WR�SĜtEČK\�
Y\YRODO\�SĜt]QLYČMãt�HPRFLRQiOQt RGH]YX�D�PČO\�XUþLWê�YOLY�QD�~þDVWQtN\��DE\�VH�R�SURGXNWX�
EDYLOL�PH]L�VHERX��7R�SODWLOR�]HMPpQD�PH]L�~þDVWQtN\��NWHĜt�VO\ãHOL�SĜtEČK�]DNODGDWHOH��.DQJ��
�������7HQWR�GUXK�DGYHUWL]DFH�PL�SĜLSDGi�MDNR�RSUDYGX�VNYČOi�FHVWD��MDN�RNRĜHQLW�UHNODPX�QD�
WDNRYp�~URYQL��DE\�SRVOXFKDþH�]DXMDOD�D�ILQiOQČ�KR�SĜLPČOD�NH�NRXSL�XUþLWpKR�SURGXNWX�

'iOH�MH�WĜHED�VL�RGSRYČGČW�QD�WR��]GD�þDV�Y\VtOiQt�RYOLYĖXMH�FHQX�UHNODP\��D�WR�QDãH�GDWD�
PRKRX�MDVQČ�SRWYUGLW��3RNXG�VH�YUiWtPH�]SČW�N�QDãt�WDEXOFH�þ�����WDN�PĤåHPH�YLGČW��åH�FHQ\
VH�GUDVWLFN\�PČQt�EČKHP����KRGLQ�Y\VtOiQt�D�MVRX�]HMPpQD�QHMGUDåãt�Y�UDQQtFK�D�RGSROHGQtFK�
KRGLQiFK��NG\�VH�UiGLR�SRVORXFKi�QHMYtFH��=�WČFKWR�LQIRUPDFt�PĤåHPH�WHG\�XUþLW��åH�þDV�D FHQD�
UHNODP\�MVRX VSROX�SHYQČ�VSRMHQ\�

1D�]iNODGČ�QDãLFK�YêVOHGNĤ�PĤåHPH�ĜtFW��åH�E\�E\O\�XåLWHþQp�SUR�PQRKR�ILUHP�D�LQ]HUHQWĤ��
NWHĜt�E\�FKWČOL�LQYHVWRYDW�GR�UHNODP\�Y�pWHUX��0ĤåRX�VL�YãLPQRXW�PQRKR�SR]QDWNĤ��NWHUp�E\�
E\O\�XåLWHþQp�SUR�MHMLFK�LQYHVWLFL��D�WR�]HMPpQD�SRVOHFKRYRVW�]�WDEXON\�þ����D�FHQ\�UHNODPQtFK�
VSRWĤ�Y�WDEXOFH�þ� ��

2YãHP�WDWR�SUiFH�QHE\OD�EH]�SĜHNiåHN�D�MHGQRX�]�QLFK�E\O�QHGRVWDWHN�PDWHULiOĤ�N�QDSOQČQt�
PêFK�FtOĤ��=H�VSRXVW\�þOiQNĤ�D�RGERUQêFK�SUDFt�MVPH�]MLVWLOL��åH�SUREOHPDWLND�FHQ�UHNODPQtFK�
VSRWĤ� VH� ĜHãt� YtFH� Y� ]DKUDQLþt� QHå� Y�ý5�� D� WR� GR� QČMDNp�PtU\�EORNRYDOR PRX�SUiFL��'DOãt�
SĜHNiåNRX�E\O�QHGRVWDWHN�LQIRUPDFt�R�XUþLWêFK�UR]��V���D�WR�]HMPpQD�FR�VH�WêNi�FHQ�UHNODPQtFK�
VSRWĤ��1D�XUþLWêFK�VWUiQNiFK� MDNR�DFWLYHJURXS�F]� MVPH�QDãOL�VSRXVWX�XåLWHþQêFK� LQIRUPDFt��
DYãDN�QH�YãH�E\OR�SRXåLWHOQp�SUR�WHQWR�þOiQHN�

0RåQp�QDYi]iQt�QD�QDãt�SUiFL�WêNDMtFt�VH�SUREOHPDWLN\�UR]��V��D�QiVWXSX�LQWHUQHWX�GR�pWHUX��
&R�VH�WêNi�IRUPiWX��GLVWULEXFH�D�NRQILJXUDFH�UHNODPQtFK�VSRWĤ�VH�]PČQLO\�YH�YãHFK�PpGLtFK��
D WR�Pi�KODYQČ�]D�YLQX�QiVWXS�LQWHUQHWX��,QWHUQHW�RYOLYQLO�IRUPiW��DOH�L�GREX�D�]SĤVRE��MDNêP�
MH�UR]KODVRYê�REVDK�SUH]HQWRYiQ��7XGtå�VH�Y]GiOLOR�RG�WUDGLþQtKR�SRMHWt�WČFKWR�PpGLt��D�WDNp�
SĜL]SĤVREHQt�QRYêP�VSRWĜHELWHOVNêP�QiY\NĤP�Y�GQHãQtP�NRPXQLNDþQtP�SURVWĜHGt��)UDQFK��
�������=GH�PĤåHPH�YLGČW��åH�VH�WtPWR�WpPDWHP�QČNGR�]DEêYDO�D�E\OR�E\�WR�XUþLWČ�]DMtPDYp�
WpPD��NWHUp�E\�E\OR�DNWXiOQt�SUR�GQHãQt�GREX�

=iYČU

$E\FKRP�PRKOL�VKUQRXW�QDãt�FHORX�SUiFL��PXVtPH�VH�RSČW�SRGtYDW�QD�Qiã�FtO�D�]MLVWLW��]GD�
MVPH�KR�VSOQLOL��1DãtP�FtOHP�E\OR�]MLVWLW�FHQ\�UHNODPQtFK�VSRWĤ�X�UĤ]QêFK�UR]��V��D�SRURYQDW�
MH��. GRVDåHQt�WRKRWR�FtOH�MVPH�SRXåLOL�VSRXVWX�GDW�D�PHWRG�D�MHGQRX�] QLFK�E\O�VEČU�GDW�]H�
VWUiQHN� DFWLYHJURXS�F]� D�5$',2+286(�F]�� NGH� MVPH� ]MLVWLOL� LQIRUPDFH� R� XUþLWêFK� UR]�� V��
D FHQ\� UHNODPQtFK�VSRWĤ�Y XUþLWêFK�KRGLQiFK�YþHWQČ�SURYHGHQt�FHONRYp�DQDOê]\��7DWR�GDWD�
QiP�GDOD�MDVQp�RGSRYČGL��NWHUp�MVPH�SRWĜHERYDOL�N QDãHPX�FtOL��MHOLNRå�]QiPH�NRQNUpWQt�FHQ\�
UHNODPQtFK�VSRWĤ��D�WDNp�PĤåHPH�YLGČW��NWHUp�UR]��V��MVRX�SRSXOiUQČMãt��D�NWHUp�VH�SRVORXFKDMt�
PpQČ�þDVWR��7tP�SiGHP�PĤåHPH�ĜtFW��åH�FtO�SĜtVSČYNX�E\O�YVNXWNX�VSOQČQ�



Ϯϰ

$YãDN�SĜL�Ĝt]HQt�FtOH�WX�E\O\�XUþLWp�NRPSOLNDFH��NWHUp�EORNRYDO\�QDãt�SUiFL��-HGQRX�] WČFKWR�
NRPSOLNDFt�E\O�QHGRVWDWHN�]GURMĤ�D�LQIRUPDFt��NWHUp�E\�WRPXWR�SĜtVSČYNX�SRPRKO\��6SRXVWD�
DXWRUĤ�VH�]DPČĜRYDOD�QD�SUREOHPDWLN\��NWHUp�VH�WêNDO\�UR]� V���DYãDN�QH�WROLN�FR�VH�WêNDOR�FHQ�
UHNODPQtFK�VSRWĤ��D�SRNXG�VH�DXWRĜL�]DEêYDOL�WpPDWHP��QD�NWHUp�VH�QDãH�SUiFH�]DPČĜXMH��MHMLFK�
LQIRUPDFH�E\O\�VStãH�PtĜHQ\�QD�]DKUDQLþQt�]HPČ��NRQNUpWQČ�QD�âSDQČOVNR��$PHULNX�D�%UD]tOLL��
7ĜHWt�D�SRVOHGQt�SUREOpP�Y QDãt�SUiFL�E\O�QHGRVWDWHN�LQIRUPDFt�R�NRQNUpWQtFK�UR]��V��2YãHP�
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