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'HWHF LD�YL]XDO �D�PkLQLL��vQWU�R�VFHQ �vQF UFDW �GH�RELHFWH��HVWH�R�
HWDS �LPSRUWDQW �� vQ�VFRSXO�UHFXQRDúWHULL� �JHVWXULORU��vQ�FRQWH[WXO�
XQHL� LQWHUIH H� PXWLPRGDOH� FH� LPSOLFD� PLMORDFH� GH� LQWHUDF LXQH�
QDWXUDO �FX�XWLOL]DWRUXO��3UREOHPD�HVWH�DFHHD�GH�D�GLVWLQJH��vQ�WLPS�
UHDO�� RELHFWXO� FDXWDW� ID D� GH� IRQG� VL� ID D� GH� FHOHODOWH� RELHFWH� GLQ�
VFHQ �� LQGLIHUHQW� GH� SR]L LD� VD� úL� GH� FRQGL LLOH� GH� LOXPLQDUH��
UHVSHFWLY� GH� DFRSHULULOH� FX� DOWH� RELHFWH�� 6H� YD� DGRSWD� R�PHWRG �
UREXVW �ED]DW �SH�FDUDFWHULVWLFL�GH�WH[WXU ��FXORDUH�úL�IRUP ��

&DWHJRULL�úL�GHVFULSWRUL�DL�VXELHFWHORU�
+������ >8VHU�0DFKLQH� 6\VWHPV@�+XPDQ� )DFWRUV�� +XPDQ�
,QIRUPDWLRQ�3URFHVVLQJ�
,��� >,PPDJH� 3URFHVVLQJ� DQG� &RPSXWHU� 9LVLRQ@��
6HJPHQWDWLRQ� �� HGJH� DQG� IHDWXUH� GHWHFWLRQ�� SL[HO�
FODVVLILFDWLRQ�� )HDWXUH� 0HDVXUPHQW� �� WH[WXUH�� 6FHQH�
$QDO\VLV����VKDSH����REMHFW�UHFRJQLWLRQ���
KWWS���ZZZ�DFP�RUJ�FODVV�������
7HUPHQL�JHQHUDOL�
'RFXPHQWDWLRQ�� 7KHRU\�� +XPDQ� )DFWRUV�� 'HVLJQ��
$OJRULWKPV��3HUIRUPDQFH��
&XYLQWH�FKHLH�
GHFRU� PXOWL�PRGDO�� VFHQ � QDWXUDO �� LQYDULDQ � YL]XDO �� GHWHF LD�
PkLQLL��JHVWXUL�
�
��� ,1752'8&(5(�
6FRSXO� DFHVWHL� OXFU UL� HVWH� DFHOD�GH�D�GH]EDWH�SUREOHPD�GHWHF LHL�
YL]XDOH�D�PkLQLL�vQWU�R�VFHQ �vQF UFDW �GH�RELHFWH�úL�GH�D�SURSXQH�
R�PHWRG �UREXVW �SHQWUX�VROX LRQDUHD�DFHVWHLD��
'HWHF LD� YL]XDO � D� PkLQLL� SUH]LQW � R� GHRVHELW � LPSRUWDQ � vQ�
FRQWH[WXO� UHFXQRDúWHULL� JHVWXULORU�� FRQVWLWXLQG� SULPD� HWDS � D�
DFHVWXL�SURFHV� �FRPSOH[�FDUH�LPSOLF ��vQ�SULPXO�UkQG�� ORFDOL]DUHD�
PkLQLL�� XUPkQG� FD� DELD� DSRL� V � VH� IDF � GHPHUVXULOH� QHFHVDUH�
SHQWUX� LGHQWLILFDUHD� XQRU� SR]L LL� úL� H[SUHVLL� VSHFLILFH� DOH�PkLQLL��
UHVSHFWLY��

XUP ULUHD�PLúF ULL�DFHVWHLD�VL�UHFXQRDúWHUHD�WUDLHFWRULHL�SDUFXUVH�±�
FHHD�FH�FRQIHU �R�FDUDFWHUL]DUH�FRPSOHW �D�JHVWXOXL��,GHQWLILFDUHD�
úL� ORFDOL]DUHD� PkLQLL� SH� FDOH� YL]XDO � �� vQ� FRPSDUD LH� FX� DOWH�
PRGDOLW L� GH� ORFDOL]DUH� D� PkLQLL� �VHQ]RUL�� WHUPR�YL]LXQH�
DUWLILFLDO ��SUH]LQW �XUP WRDUHOH�DYDQWDMH��
��� PHWRGD� HVWH� � DSURSLDW � GH� SHUFHS LD� XPDQ �� SURFHVXO� GH�

UHFXQRDúWHUH�XPDQ �D�JHVWXULORU�ILLQG�XQXO�SXU�YL]XDO�
����FRVWXO�HFKLSDPHQWHORU�KDUGZDUH�QHFHVDUH��FDPHU �YLGHR��3&�����
HVWH�PDL�UHGXV�GHFkW�vQ�FHOHODOWH�FD]XUL��
'HWHF LD�PkLQLL�vQWU�R�VFHQ �vQF UFDW �GH�RELHFWH�HVWH�R�LQVWDQ �D�
SUREOHPHL� JHQHUDOH� GH� GHWHF LH� D� RELHFWHORU� vQ� VFHQ �� 6H� YRU�
GLVFXWD��DVSHFWHOH�OHJDWH�GH�DFHDVW �SUREOHP ��GLILFXOW LOH�FX�FDUH�
VH� FRQIUXQW � OLWHUDWXUD� LQWHUQDWLRQDO � GH� VSHFLDOLWDWH� vQ� D� R�
VROX LRQD��DSRL� VH�YD� WUHFH� OD�FD]XO�SDUWLFXODU�DO�GHWHF LHL�PkLQLL��
6H� YRU� LQWURGXFH� VL� GHILQL� WHUPHQL� QRL�� VSHFLILFL�� vQWkOQL L� vQ�
OLWHUDWXUD� GH� VSHFLDOLWDWH�� F URUD� OL� VH� YD� J VL� XQ� FRUHVSRQGHQW�
DGHFYDW� vQ� OLPED�URPkQ �±�GHFRU�PXOWLPRGDO�� LQYDULDQ �YL]XDO ��
VFHQ � vQF UFDW �GH�RELHFWH��6H�YRU� WUHFH�DSRL� vQ�UHYLVW �PHWRGHOH�
H[LVWHQWH� � vQ� OLWHUDWXUD� GH� VSHFLDOLWDWH� SHQWUX� GHWHF LD� RELHFWHORU��
UHVSHFWLY� D� PkLQLL� úL� VH� YRU� LGHQWLILFD� SULQFLSDOHOH� GLUHF LL� DOH�
DFHVWRU� PHWRGH�� 0HWRGD� SURSXV � YD� XUP UL� � J VLUHD� DFHORU�
FDUDFWHULVWLFL� �WU V WXUL�� DOH� RELHFWHORU� FDUH� VXQW� LQYDULDQWH� OD�
VFKLPEDUHD� FRQGL LLORU� SUHFXP� SR]L LD� � RELHFWXOXL�� GLUHF LD� GH�
LOXPLQDUH��GLVWDQ D�ID �GH�REVHUYDWRU���GH�DVHPHQHD��VH�YD�DGRSWD�
XQ� DOJRULWP� FDUH� V � IXUQL]H]H� UH]XOWDWXO� DúWHSWDW� vQ� WLPS� UHDO� ±�
DFHDVWD�GLQ�XUP �ILLQG�R�QHFHVLWDWH�LPSHUDWLY �vQ�FD]XO�LQWHUIH HORU�
RP�FDOFXODWRU� ED]DWH� SH� LQWHUDF LXQH� QDWXUDO �� 6H� GRUHúWH� úL�
RE LQHUHD� XQXL� DQXPLW� JUDG� GH� JHQHUDOLWDWH� D� PHWRGHL�� SHQWUX� D�
IDFH� SRVLELO � XWLOL]DUHD� DFHVWHLD� DWkW� vQ� FD]XO� XQHL� DSOLFD LL�
FRPDQGDW �SULQ�JHVWXUL��FkW�úL�vQ�FD]XO�XQXL�WUDQVODWRU�DO�OLPEDMXOXL�
PLPLFR�JHVWXDO��
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�
)XQGDO��SODQXO�� VDX�VXSUDID D�JHQHUDW �GH�PDL�PXOWH�SODQH�� FDUH�
P UJLQHúWH��vQ�H[WUHPLWDWHD�RSXV �REVHUYDWRUXOXL��VSD LXO�VFHQHL��
'HFRU��RELHFWHOH�GLQ�SODQXO�VHFXQGDU��FDUH�GLIHU �ID �GH�RELHFWXO�
GH� LQWHUHV�� WHUPHQXO� RULJLQDU� HVWH� DFHOD� GH� EDFNJURXQG� � �FDUH�
GHVHPQHD] �DWkW�IXQGDOXO��FkW�úL�GHFRUXO���
�'HFRU� PXOWL�PRGDO�� WHUPHQXO� RULJLQDU� ILLQG� DFHOD� GH� PXOWL�
PRGDO�EDFNJURXQG�>�@���FRQFHSWXO�VH�UHIHU �OD�XQ�GHFRU�vQ�FDUH�VH�



SHWUHF�PLúF UL�UHSHWLWLYH�DOH�RELHFWHORU��SUHFXP�PLúF ULOH�UHSHWDWH�
DOH�XQHL�DSH�VDX��PLúF ULOH�FUHQJLORU�DUERULORU�GDWRUDWH�YkQWXOXL��
6FHQ �� GHVHPQHD] � VSD LXO� YL]XDO� FH� FRQVW � GLQ� IXQGDO�� GHFRU� úL�
RELHFWXO�GH�LQWHUHV��
�6FHQ �QDWXUDO ��GHVHPQHD] �VFHQD�RELúQXLW ��D�RELHFWHORU�vQWU�R�
VLWXD LH�UHDO ��ILLQG�FDUDFWHUL]DW �SULQ�GHFRU�PXOWLPRGDO��DYkQG�ORF�
DWkW� PLúF UL� SHULRGLFH� VDX� L]RODWH� DOH� HOHPHQWHORU� SUH]HQWH�
SHUPDQHQW� vQ� VFHQ �� FkW� úL� DSDUL LD� úL� GLVSDUL LD� XQRU� RELHFWH� GLQ�
VFHQ �� UHVSHFWLY� DFRSHULUL� vQWUH� RELHFWHOH� VFHQHL�� WHUPHQXO� GH�
SURYHQLHQ � HVWH� DFHOD� GH�FOXWWHUHG� VFHQH� �EDFNJURXQG�� >�@�>�@� ±�
VFHQ �vQF UFDW �GH�RELHFWH���
'HWHF LD�RELHFWHORU� LPSOLF � IRUPXODUHD�XQXL� U VSXQV�SR]LWLY� VDX�
QHJDWLY� SULYLQG� SUH]HQ D� vQWU�R� VFHQ � QDWXUDO � D� XQXL� RELHFW�
DSDU LQkQG�XQHL�DQXPLWH�FDWHJRULL��6SUH�GHRVHELUH�GH�UHFXQRDúWHUH��
FDUH�SUHVXSXQH�LGHQWLILFDUHD�RELHFWXOXL�F XWDW�±�ID D�XQHL�DQXPLWH�
SHUVRDQH�� PkQD� vQWU�R� SR]L LH� VSHFLILF �� XQ� DQXPLW� DXWRPRELO��
GHWHF LD�RELHFWHORU�SUHVXSXQH�J VLUHD�XQXL�RELHFW�DSDU LQkQG�XQHL�
FODVH�PDL�ODUJL�±�IH H�XPDQH��PkLQL��DXWRPRELOH���
�,QYDULDQ � YL]XDO �� FDSDFLWDWHD� XQRU� HOHPHQWH� �WH[WXU �� IRUP ��
FXORDUH�� VDX�S U L�FRPSRQHQWH�DOH�RELHFWHORU�GH�D�QX�úL�PRGLILFD�
SURSULHW LOH� YL]XDOH� vQ� PRPHQWXO� PRGLILF ULL� XQRU� FRQGL LL�
SUHFXP� VFKLPEDUHD� RULHQW ULL� RELHFWXOXL� UHODWLY� OD� REVHUYDWRU��
VFKLPEDUHD�GLUHF LHL�GH�LOXPLQDUH��PRGLILFDUHD�GLVWDQ HL�RELHFWXOXL�
ID � GH� REVHUYDWRU� VDX� D� UH]ROX LHL� LPDJLQLL�� DFRSHULULOH� FX� DOWH�
RELHFWH��WHUPHQXO�RULJLQDU�HVWH�DGMHFWLYXO�YLHZ�LQYDULDQW�>�@�
�7H[WXU �� � � 6H� UHIHU � OD� DUDQMDPHQWXO� UHJXODW� DO� HOHPHQWHORU�
YL]XDOH� GLQWU�R� DQXPLW � UHJLXQH� D� VFHQHL�� DUDQMDPHQW� FH� SRDWH� IL�
FDUDFWHUL]DW�SULQ�P ULPL��VWDWLVWLFH��
�7H[WRQ�� PLFURVWUXFWXUD� �HOHPHQWXO� YL]XDO�� IXQGDPHQWDO� SULQ�
UHSHWDUHD�F UXLD�UH]XOW �WH[WXUD��
�
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���� 3UREOHPD�JHQHUDO �D�GHWHF LHL�RELHFWHORU�
SULQ�WHKQLFL�YL]XDOH�
ÌQWUXFkW��DúD�FXP�UH]XOW �GLQ�GHILQL LD�GDW �vQ�SDUDJUDIXO�DQWHULRU��
GHWHF LD� RELHFWHORU� vQ� LPDJLQL� vQVHDPQ � F XWDUHD� vQ� LPDJLQH� D�
DFHORU� RELHFWH� DSDU LQkQG� XQRU� FDWHJRULL� SUHFL]DWH� OD� XQ�PRPHQW�
GDW�� DVWIHO�� SUREOHPD� GHWHF LHL� LPSOLF � � FODVLILFDUH�� UHFXQRDúWHUH��
VL��GHFL��XQ�DQXPLW�JUDG�GH�FRPSOH[LWDWH��
�'HPHUVXO� QHFHVDU� GHWHF LHL� RELHFWHORU� SRDWH� IL� vPS U LW� vQ� GRX �
HWDSH���

�� VHSDUDUHD� UHJLXQLORU� GLVWLQFWH� GLQ� VFHQ � �VHJPHQWDUHD�
VHFHQHL��
��ORFDOL]DUHD�RELHFWXOXL�F XWDW�

�3ULPD�HWDS ��GH�VHJPHQWDUH�D�VFHQHL��LPSOLF �VHVL]DUHD�JUDQL HORU�
GLQWUH� UHJLXQLOH� GLVWLQFWH� DOH� LPDJLQLL� FDUH� SRW� V � FRUHVSXQG �
RELHFWHORU� GLVWLQFWH� GLQ� VFHQ ��$LFL� LQWHUYLQ�� GH� RELFHL��PHWRGHOH�
ED]DWH�SH�GHWHF LH�GH�PXFKLL��UHVSHFWLY�GH�FRQWXUXUL��6H�YRU�SXQH�
vQ� HYLGHQ �� DúDGDU�� WUHFHULOH� GH� OD� UHJLXQL� FX� DQXPLWH�
FDUDFWHULVWLFL�� OD� UHJLXQL� FX� FDUDFWHULVWLFL� GLIHULWH�� &RPSOH[LWDWHD�
VFHQHORU� GLQ� OXPHD� UHDO � úL� YDULHWDWHD� WLSXULORU�GH�RELHFWH� LPSXQ�

PHWRGH� VRILVWLFDWH� GH� GHWHF LH� D� JUDQL HORU� vQWUH� RELHFWH� �� VLPSOH�
WUHFHUL�GH� OD�XQ�QLYHO�GH� LQWHQVLWDWH� OD�XQ�DOW�QLYHO�GH� LQWHQVLWDWH��
WUHFHUL�GH�OD�R�WH[WXU �OD�R�DOWD�WH[WXU ��FRQWXUXUL�LOX]RULL��
&HD�GH�D�GRXD�HWDS �LPSOLF �ORFDOL]DUHD�RELHFWXOXL�F XWDW��GHVSUH�
FDUH�VH�VWLH�F �DUH�DQXPLWH�FDUDFWHULVWLFL��FXORDUH�� IRUP ��WH[WXU ��
VDX�JUXSDUH�GH�UHJLXQL�FX�FDUDFWHULVWLFL�ELQH�SUHFL]DWH��'H�RELFHL��
DFHDVW � HWDS � HVWH� SUHFHGDW � GH� XQD� GH� vQY DUH�� vQ� FDUH� VH� UH LQ�
FDUDFWHULVWLFLOH� GHILQLWRULL� DOH� RELHFWXOXL� F XWDW�� GLQWU�XQ� VHW� GH�
LPDJLQL�GH�DQWUHQDPHQW��
&RPSOH[LWDWHD� SURFHVXOXL� GH� VHSDUDUH� UH]LG � vQ� GLVFRQWLQXLWDWHD�
FRQWXUXULORU�� GDWRUDW � DFRSHULULORU� GLQWUH� RELHFWH�� � VFKLPEDUHD�
DSDUHQ HL�RELHFWXOXL�F XWDW�OD�PRGLILFDUHD�SR]L LHL��D�FRQGL LLORU�GH�
LOXPLQDUH�� D� GLVWDQ HL� ID � GH� REVHUYDWRU�� GLQDPLFLL� VFHQHORU�
QDWXUDOH�� GHFRUXULORU�PXOWLPRGDOH�� � 3HUFHS LD�XPDQ � � VH� ED]HD] �
SH� FRPELQDUHD� FDUDFWHULVWLFLORU� GH� WH[WXU �� IRUP �� FXORDUH�� SH�
PHPRULH�� � FDSDFLWDWH� GHGXFWLY �� $FHDVW � FRPELQD LH� GH� IDFWRUL�
WUHEXLH� LQWHJUDW � vQWU�XQ�VLVWHP�FRPSXWD LRQDO�� DVWIHO� vQFkW�DFHVWD�
V � IXQF LRQH]H� vQ� WLPS� UHDO�� $úDGDU�� � VH� YRU� F XWD� � DFHOH�
FDUDFWHULVWLFL� DOH� RELHFWHORU� FDUH� VXQW� LQYDULDQWH� OD� VFKLPEDUHD�
FRQGLWLLORU�H[WHUQH��LDU�SH�GH�DOW �SDUWH��VH�YRU�LPSOHPHQWD�PHWRGH�
úL� DOJRULWPL� SHUIRUPDQ L�� FkW� PDL� UDSL]L�� vQ� VFRSXO� UHFXQRDúWHULL�
RELHFWXOXL�LQ�FRQGL LL�YDULDWH����� �
0HWRGHOH�JHQHUDOH�GH�GHWHF LH�D�RELHFWHORU� LQGLIHUHQW�GH�FODVD�GH�
DSDUWHQHQ �� LPSOLF �� SkQ � vQ� PRPHQWXO� DFWXDO�� R� FRPSOH[LWDWH�
FRPSXWD LRQDO �GHRVHELW�GH�ULGLFDW �VL�R�GLPHQVLXQH�IRDUWH�PDUH�D�
VHWXOXL�GH�DQWUHQDPHQW��'H�DFHHD�� vQ�FD]XO�PHWRGHORU� UREXVWH��VH�
SUHIHU � F XWDUHD� GRDU� D� XQXL� DQXPLW� RELHFW� VSHFLILF�� GXS � XQ�
QXP U� FkW�PDL�PLF�� GDU� VXILFLHQW�� GH� FDUFDWHULVWLFL�� LQYDULDQWH� OD�
PRGLILFDUHD�FRQGL LLORU�H[WHUQH����
ÌQ� FHHD� FH� SULYHúWH� GHWHF LD� PkLQLL�� VH� SRW� UHPDUFD� XUP WRDUHOH�
FDUDFWHULVWLFL� LQYDULDQWH�� WH[WXUD� úL� FXORDUHD� SLHOLL�� IRUPD� �'�
VSHFLILF �� GHSHQGHQW � GH� FkWHYD� SR]L LL� GH� ED] � DOH� DFHVWHLD��
)RUPD�� P ULPHD�� SUHFXP� úL� XQLIRUPLWDWHD� FXORULL� úL� D� WH[WXULL��
OLSVD�DOWRU�HOHPHQWH�FRPSRQHQWH�SUHFXP�RFKL��RFKHODUL��QDV��JXUD��
PXVWD �� S U�� FRQWULEXLH� OD� GLVWLQF LD� PkLQLL� ID � GH� DOWH� RELHFWH�
DYkQG� DFHHDúL� WH[WXU � úL� FXORDUH� ±� FHD� D� SLHOLL� �� SUHFXP� ID D�
XPDQ ��
���� 0HWRGH�H[LVWHQWH�LQ�OLWHUDWXUD�GH�
VSHFLDOLWDWH�
3HQWUX� GHWHF LD�PXFKLLORU�� FRQWXUXULORU� úL� UHJLXQLORU� GLVWLQFWH� GLQ�
LPDJLQH��PHWRGHOH� H[LVWHQWH�YDULD] ��GH� OD�GHWHF LD�GH�PXFKLL�SH�
ED]D� QLYHOXULORU� GH� LQWHQVLWDWH� �� PHWRGD� *UDGLHQWXOXL� VDX� D�
/DSODFLDQXOXL� >��@�� OD� PHWRGH� PDL� FRPSOH[H�� SUHFXP� SU JXLUHD�
�WKUHVKROGLQJ�� SH� ED]D� QLYHOHORU� GH� LQWHQVLWDWH� DOH� SL[HOLORU� >�@��
H[WUDJHUHD�IRQGXOXL�>�@��PHWRGH�ED]DWH�SH�WH[WXU �>�@��LDU�PHWRGHOH�
SHQWUX� H[WUDJHUHD� FRQWXUXOXL�� GH� OD� WUDQVIRUPDWD� +RXJK� >��@�� OD�
PRGHOH�DFWLYH�>�@��
ÌQ�FHHD�FH�SULYHúWH�ORFDOL]DUHD�RELHFWHORU�DSDU LQkQG�XQRU�FDWHJRULL�
VSHFLILFDWH�� H[LVW � XUP WRDUHOH� PRGDOLW L� GH� VROX LRQDUH� D�
SUREOHPHL��GHWHF LH�GH�FRQWXU��SRWULYLUHD�IRUPHORU��'�DOH�DFHVWRU�
FRQWXUXUL� >�@�� � PHWRGH� UREXVWH�� GH� WLPS� UHDO�� ED]DWH� SH�
GHWHUPLQDUHD� GLVWDQ HL� GLQWUH� VHPQ WXUL� FH� VXUSULQG� FDUDFWHULVWLFL�
GH� WH[WXU �� FXORDUH� VL� IRUP � D� RELHFWXOXL� FDXWDW� >��@��PHWRGH� FH�
FRQVLGHUD� RELHFWXO� FD� R� FRQVWHODWLH� GH� S U L� úL� XWLOL]HD] �
FODVLILFDWRUL� ED]D L� SH� UHJXOL� VWUXFWXUDOH�� SUHFXP� úL� UHSUH]HQW UL�
SUREDELOLVWLFH� FDUH� LQ� FRQW� GH� VFDO �� IRUP � úL� RFOX]LLOH� GLQWUH�
RELHFWH� >�@�� GHWHF LD�� LQGHSHQGHQW � GH� RULHQWDUH� VL� VFDO �� D� XQRU�
RELHFWH� DSDU LQkQG� XQRU� FODVH� PXOWLSOH� >��@�� 0XOWH� PHWRGH�



JHQHULFH�� FH� GHWHFWHD] �� GH� RELFHL�� PDL� PXOWH� FODVH� GH� RELHFWH��
XWLOL]HD] � FODVLILFDWRUL� PXOWLSOL� GH� WLS� DGD�ERRVW�� FH� GHWHUPLQ �
WU V WXULOH� FHOH� PDL� UHOHYDQWH� SHQWUX� FODVLILFDUH>��@�� 2� DOW �
FDWHJRULH�GH�PHWRGH��FH�XUP UHVF�GHWHF LD�RELHFWXOXL�LQGLIHUHQW�GH�
SR]L LD� VD�� VDX� ±� vQ� FD]XO� IH HORU� XPDQH�� GH� H[SUHVLD� IH HL��
XWLOL]HD] � DúDQXPLWHOH�PRGHOH� GH� DSDUHQ �� FH� VXUSULQG�YDULD LLOH�
SRVLELOH� DOH� DFHVWRU� RELHFWH� úL� XWLOL]HD] � FODVLILFDWRUL� GH� WLSXO�
UH HOHORU� QHXURQDOH�� ODQ XULORU� 0DUNRY� DVFXQVH�� FODVLILFDWRUXO�
%D\HVLDQ��$FHVWH�PHWRGH� LPSOLF �R�FRPSOH[LWDWH�FRPSXWD LRQDO �
GHRVHELW�GH�ULGLFDW ��
8Q� LQWHUHV� GHRVHELW� vO� SUH]LQW � PHWRGHOH� UREXVWH� GH� ORFDOL]DUH� D�
RELHFWHORU�vQ�PLúFDUH��SUHFXP�PHWRGD�>�@��FH�XWLOL]HD] �vPS U LUHD�
LPDJLQLL� vQ� EORFXUL� úL� FRPSDUDUHD� EORFXULORU� FRUHVSRQGHQWH� GLQ�
FDGUH�FRQVHFXWLYH�DOH�XQHL�VHFYHQ H�YLGHR��SH�ED]D�XQHL� WU V WXUL�
VWDWLVWLFH��FH�FDUDFWHUL]HD] �WH[WXUD�DFHOXL�EORF��DQXPH�SDUDPHWUXO�
/%3��/RFDO�%LQDU\�3DWWHUQ���

�3�����������
/%3�[F��\F�� ∑ V�JS���JF���S������

S ��
'H�XQ�LQWHUHV�DSDUWH�HVWH�úL�PHWRGD�GH]YROWDW �GH�UHQXPLWXO�VLVWHP�
Ä3ILQGHU´�±�GH�XUP ULUH�vQ�WLPS�UHDO�D�SHUVRDQHORU��FDUH�GHILQHúWH�
UHJLXQL� FX� FDUDFWHULVWLFL� HWHURJHQH�QXPLWH� ÄEOREV´� úL� � FDOFXOHD] �
SUREDELOLWDWHD� GH� DSDUL LH� D� XQHL� DVWIHO� GH� UHJLXQL� SULQ� IRUPXOD�
JDXVVLDQ �GH�SUREDELOLWDWH��>�@��
ÌQ� FHHD� FH� SULYHúWH� PHWRGHOH� VSHFLILFH� GH� GHWHF LH� D� PkLQLL�� VH�
SUHIHU � PHWRGH� UREXVWH�� GH� WLSXO� FHORU� FH� XWLOL]HD] � WU V WXUL�
VSHFWUDOH�� H[WUDVH� GXSD� FDOFXOXO� WUDQVIRUPDWHORU� )RXULHU�� *DERU�
VDX� :DYHOHW� DOH� LPDJLQLL� >�@�� PHWRGH� ED]DWH� SH� KLVWRJUDPH� GH�
FXORUL�VDX�VWDWLVWLFL�FH�FDUDFWHUL]HD] �WH[WXUD�SLHOLL�>�@��PHWRGH�FH�
FRQVLGHU �PkQD�FD�R�FRQVWHOD LH�GH�S U L��PHWRGH�DVHP Q WRDUH�FX�
FHOH� SRWULYLWH� SHQWUX� GHWHF LD� IH HORU�� ED]DWH� SH� WU V WXUL�� SH�
SRWULYLUHD� úDEORDQHORU�� SH� PRGHOH� GH� DSDUHQ �� SH� FXORUL�� SH�
GHWHF LD�PLúF ULL�>�@��
���� 0HWRGD�SURSXV �SHQWUX�GHWHF LD�PkLQLL�
0HWRGD� SURSXV � XUP UHúWH� ORFDOL]DUHD� PkLQLL� vQ� LPDJLQL�
UHSUH]HQWkQG� VFHQH� QDWXUDOH� GH� WLSXUL� YDULDWH�� FX� GHFRU� PXOWL�
PRGDO�� DGHFYDWH� VLWXD LLORU� VSHFLILFH� SHQWUX� UHFXQRDúWHUHD�
JHVWXULORU��FDUH�FRQ LQ�PkQD�XPDQ �FD�HOHPHQW�HVHQ LDO��GDU�úL�DOWH�
RELHFWH�GLQ�GHFRUXO�FDUH�FRPSOHWHD] �LPDJLQHD�±�FHO�PDL�IUHFYHQW�
vQWkOQLWH�ILLQG�HOHPHQWHOH�GLQ�SDUWHD�VXSHULRDU �D�FRUSXOXL�XPDQ���
(OHPHQWXO�YL]XDO�GH�ED] �FDUH�VH�LD�vQ�FRQVLGHUDUH�vQ�VHJPHQWDUH�
HVWH� WH[WXUD�� FDUH�� GLQ� SXQFW� GH� YHGHUH� WHKQLF�� UHSUH]LQW �
DUDQMDPHQWXO� UHJXODW� DO� QLYHOXULORU� GH� LQWHQVLWDWH� DOH� SL[HOLORU�
GLQWU�R� DQXPLW � UHJLXQH�� 'LQFROR� GH� DFHDVW � GHILQL LH� FODVLF ��
WH[WXUD� �'� SRDWH� IL� SULYLW � úL� FD� R� FRQILJXUD LH� ELQH� GHILQLW � GH�
PLFURVWUXFWXUL� QXPLWH� WH[WRQL�� DFHVWHD� UHSUH]HQWkQG� HOHPHQWHOH�
IXQGDPHQWDOH� DOH� WH[WXULL�� $FHVWH� PLFURVWUXFWXUL� VXQW� GH�
XUP WRDUHOH� WLSXUL�� PXFKLH� �HGJH��� FUHDVW � �ULGJH��� SDW � �VSRW���
XQG � �ZDYH��� XQGLúRDU � �ULSSOH��� &RQIRUP� DFHVWHL� YL]LXQL��
FDUDFWHUL]DUHD� WH[WXULL� VH� YD� IDFH� SULQ� KLVWRJUDPD� WH[WRQLORU��
SURFHVXO�GH�FRQVWUXLUH�D�KLVWRJUDPHL� WH[WRQLORU� LPSOLF �XUP WRULL�
SDúL�>��@��
��� FDOFXOXO� XQXL� YHFWRU� GH� WU V WXUL� SHQWUX� ILHFDUH� SL[HO�� FH� YD�
FRQ LQH� UH]XOWDWHOH� DSOLF ULL� QXFOHHORU� GH� FRQYROX LH� /DZV� >�@�
UHVSHFWLY�QXFOHXO�GH�FRQYROX LH�/DSODFLDQ�DO�*DXVVLDQXOXL�>��@��

���� IRUPDUHD� WH[WRQLORU�� SULQ� JUXSDUHD� SL[HOLORU� FX� FDUDFWHULVWLFL�
VLPLODUH��IRORVLQG�PHWRGD�QXPLWD�N�PHDQV�FOXVWHULQJ�>��@�
�����PDUFDUHD�ILHF UXL�SL[HO�FX�HWLFKHWD�WH[WRQXOXL�F UXLD�vL�DSDU LQH�
����FRQVWUXLUHD�KLVWRJUDPHL�WH[WRQLORU��FDUH�PHPRUHD] �QXP UXO�GH�
HWLFKHWH�DSDU LQkQG�ILHF UHL�FODVH�GLQ�UHJLXQHD�SHQWUX�FDUH�VH�IDFH�
FDUDFWHUL]DUHD�WH[WXULL�
3HQWUX� FD� DQDOL]D� V � ILH� LQGHSHQGHQW � GH� RULHQWDUHD� WH[WXULL��
UHVSHFWLY� GH� FRQGL LLOH� GH� LOXPLQDUH�� VH� YD� FRQVLGHUD� DFHHDúL�
UHJLXQH� GH� PDWHULDO� vQ� LPDJLQL� GLIHULWH�� UHSUH]HQWkQG� � FRQGL LL�
GLIHULWH�GH�RULHQWDUH��UHVSHFWLY�GH�LOXPLQDUH��9HFWRUXO�GH�WU V WXUL�
SHQWUX�XQ�SL[HO��YD�UH]XOWD�GLQ�FRQFDWHQDUHD�YHFWRULORU�GH�WU V WXUL�
DL�SL[HOXOXL� UHVSHFWLY�FDOFXODW� vQ� ILHFDUH�DVWIHO�GH� LPDJLQH��6H�YD�
RE LQH�� vQ� DFHVW� PRG�� R� FDUDFWHUL]DUH� D� WH[WXULL� JHQHUDO� YDODELO ��
LQGHSHQGHQGHQW � GH� RULHQWDUHD�� UHVSHFWLY� GLUHF LD� GH� LOXPLQDUH� D�
PDWHULDOXOXL���
ÌQ�VFRSXO�VHJPHQW ULL�VFHQHL�vQ�RELHFWH��VH�YD�XUP UL�GHWHUPLQDUHD�
JUDQL HORU�GLQWUH�WH[WXULOH�FDUH�FRPSXQ�VFHQD�vQ�IHOXO�XUP WRU���
��VH�YD�vPS U L�LPDJLQHD�vQ�EORFXUL�GH�GLPHQVLXQL�PDL�PLFL�GHFkW�
���SL[HOL���
���VH�YD�FDOFXOD�KLVWRJUDPD�WH[WRQLORU�SHQWUX�ILHFDUH�EORF�
�� � VH� YRU� FDOFXOD� GLVWDQ HOH� GLQWUH� KLVWRJUDPHOH� EORFXULORU�

vQYHFLQDWH��IRORVLQG�GLVWDQ D� �������
����������
�� � VH� YD� FRQVLGHUD� F � H[LVW � R� WUHFHUH� GH� OD� R� WH[WXU � OD� R� DOWD�
WH[WXU �� UHVSHFWLY� GH� OD� IXQGDO� OD� RELHFWHOH� VFHQHL� úL� LQYHUV� GRDU�
GDF � � GLVWDQ D� �� HVWH� PDL� PDUH� GHFkW� XQ� SUDJ� VWDELOLW� vQ� IHOXO�
XUP WRU�������
�
��������������������������������3UDJ� �� �PLQ��� �PD[������ � ������

�
XQGH� �PLQ�VL�� ��PD[�UHSUH]LQW �YDORULOH�PLQLP ��UHVSHFWLY�PD[LP �
D�GLVWDQ HORU�FDOFXODWH�vQWUH�WRDWH�EORFXULOH�DGLDFHQWH�DOH�LPDJLQLL��
GH�OD�VWkQJD�VSUH�GUHDSWD�� � �UHSUH]LQW �DEDWHUHD�PHGLH�S WUDWLF �D�
DFHVWRU�GLVWDQ H���
6H�YRU�PDUFD�FX���UHJLXQLOH�DSDU LQkQG�IXQGDOXOXL�úL�FX���UHJLXQLOH�
GLQ�LQWHULRUXO�RELHFWHORU���
6H�YRU�F XWD�GRDU�DFHOH�RELHFWH�SHQWUX�FDUH�WH[WXUD�GLQ�LQWHULRUXO��
EORFXULORU�PDUFDWH�FRUHVSXQGH�FX�WH[WXUD�GLQ�VHWXO�GH�DQWUHQDPHQW�
��vQ�FD]XO�GH�ID �WH[WXUD�PkLQLL��5HFXQRDúWHUHD�WH[WXULL�VH�YD�IDFH�
WRW� SULQ� LQWHUPHGLXO� PHWRGHL� ED]DWH� SH� WH[WRQL�� vQ� YDULDQWD�
LQGHSHQGHQW � GH� RULHQWDUH� úL� FRQGL LL� GH� LOXPLQDUH�� XWLOL]kQG� FD�
PHWULF �GLVWDQ D�GLQWUH�KLVWRJUDPH���
3HQWUX�D�SHUIHF LRQD�UDWD�GH�UHFXQRDúWHUH��VH�YRU�OXD�vQ�FRQVLGHUDUH�
úL� FDUDFWHULVWLFL� GH� IRUP � úL� FXORDUH� ±� KLVWRJUDPD� GH� FXORUL� VDX�
VHPQ WXUL� 5*%� DOH� LPDJLQLL�� SHQWUX� FDUDFWHUL]DUHD� FXORULL��
UHVSHFWLY� VSHFWUXO�GH� IRUP � ,66� �,PDJH�6KDSH�6SHFWUXP�� >��@�� D�
F UXL� YDORDUH� vQWU�XQ� SXQFW� FDUDFWHUL]HD] � FXUEXUD� ORFDO � D�
VXSUDIH HL� GH� LQWHQVLWDWH� >��@�� $VWIHO�� VHWXO� GH� DQWUHQDPHQW� YD�
FRQ LQH� LPDJLQL� UHSUH]HQWkQG�PkQD� vQ� FkWHYD�SR]L LL� GH� ED] � DOH�
DFHVWHLD���
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7DEHOXO����&D]XUL�GH�GHWHF LH�D�PkLQLL�

� �

� ��
7DEHOXO� GH� PDL� VXV� LOXVWUHD] � FkWHYD� UH]XOWDWH�
H[SHULPHQWDOH� RE LQXWH� vQ� XUPD� DSOLF ULL� PHWRGHL� GHVFULVH�
LQ� VHF LXQHD�����±�GHWHF LD�PkLQLL�SH�ED]D� LQIRUPD LLORU�GH�
WH[WXU ��0kQD�HVWH�VXUSLQV �vQ�GLYHUVH�SR]L LL�DOH�VDOH��SULQ�
LQWHUPHGLXO� XQXL� GUHSWXQJKL�� 'HFRUXO� HVWH� FRPSXV� GLQ�
HOHPHQWH�GH�vPEU F PLQWH�XPDQ �VDX�GLQ�DFFHVRULL�SUHFXP�
LQHOHOH��DOWH�S U L�DOH�FRUSXOXL�SUHFXP�ID D��RELHFWH� LQXWH�vQ�
PkQ � �WHOHIRQ��� 6�DX� XWLOL]DW� LPDJLQL� FX� QLYHOXUL� GH� JUL�
UHSUH]HQWDWH�vQ�IRUPDWXO���EL L�SL[HO��SUHOXDWH�OD�R�UH]ROX LH�
GH���03��ILLQG�vPSDU LWH�vQ�EORFXUL�GH�GLPHQVLXQL�����������
UHVSHFWLY���SL[HOL��
��� &21&/8=,,�
0HWRGD� HVWH� SRWULYLW � SHQWUX� GHWHF LD� PkLQLL� vQ� VFHQH�
QDWXUDOH�� � ILLQG� FDSDELO � GH� D� ORFDOL]D� RELHFWXO� GH� LQWHUHV�
vQWU�XQ�GHFRU�YDULDW��3HQWUX�SHUIHF LRQDUHD� UDWHL�GH� VXFFHV��
QH�SURSXQHP�XWLOL]DUHD�úL�D�XQRU�DOWH�LQIRUPD LL�SUHFXP�FHOH�
GH�IRUP �úL�FXORDUH��SUHFXP�úL�GHWHF LD�H[DFW �D�FRQWXUXOXL�
PkLQLL� SULQ� LQWHUPHGLXO� XQRU� PRGHOH� DFWLYH�� ÌQ� FHHD� FH�
SULYHúWH�YLWH]D�GH�H[HFX LH��PHWRGD�YD�IL�FRPSDUDW �FX�FHD�
GHVFULV � vQ� >�@�� VSHFLDO� FRQFHSXW �SHQWUX�GHWHF LD�� SH�ED]D�
WH[WXULL��D�RELHFWHORU�DIODWH�vQ�PLúFDUH��vQ�WLPS�UHDO��GDU�FDUH�
DUH� GUHSW� LQFRQYHQLHQW� OLSVD� FDSDFLW LL� GH� D� GHWHFWD�
RELHFWHOH� FH� QX�úL� PRGLILF � SR]L LD� vQWUH� GRX � FDGUH�
VXFFHVLYH�DOH�XQHL�VHFYHQ H�YLGHR���
��� 5()(5,1 (�
>�@� %HORQJLH��6���0DOLN��-��DQG��3X]LFKD��-����6KDSH�

PDWFKLQJ�DQG�REMHFW��UHFRJQLWLRQ�XVLQJ�VKDSH�FRQWH[WV��
,(((�3$0,��YRO������QR������$SULO������

>�@� � GH� &DPSRV�� 7HRILOR� (PLGLR��8QLYHUVLW\� RI� 2[IRUG�� �'�
+DQG�DQG�2EMHFW�7UDFNLQJ� IRU� ,QWHQWLRQ�5HFRJQLWLRQ��
7UDQVIHU�5HSRUW�������

�

>�@� 'DYLV�� /DUU\�� 'HSDUWPHQW� RI� &RPSXWHU� 6FLHQFHV��������������
8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ���,PDJH�7H[WXUH�
$QDO\VLV7HFKQLTXHV�±�$�6XUYH\�

>�@���)HUJXV��5���3HURQD��3����=LVVHUPDQ��$���2EMHFW�FODVV�
UHFRJQLWLRQ�E\��XQVXSHUYLVHG�VFDOH�LQYDULDQW�OHDUQLQJ��
&935�������

>�@���+HLNNLOD��0���3LHWLNDLQHQ�0����-��+HLNNLOD���'HSDUWPHQW�
RI�(OHFWULFDO� DQG� ,QIRUPDWLRQ�(QJLQHHULQJ��8QLYHUVLW\�
RI� 2XOX�� )LQODQG�� $� 7H[WXUH�EDVHG� 0HWKRG� IRU�
'HWHFWLQJ�0RYLQJ�2EMHFWV�������

>�@� +VXDQ�� 0LQJ� <DQJ�� � +RQGD� 5HVHDUFK� ,QVWLWXWH��
0RXQWDLQ� 9LHZ�� &DOLIRUQLD�� 86$�� $GYDQFHV� LQ� )DFH�
3URFHVVLQJ��'HWHFWLRQ��,&35������

>�@���.DVV��0���:LWNLQ��$���7HU]RSRXORV��'���6QDNHV��$FWLYH�
FRQWRXU� PRGHOV�� ,QWHUQDWLRQDO� -RXUQDO� RI� &RPSXWHU�
9LVLRQ��Y�����Q�����SS����������������

>�@� .ROVFK�� 0��� 7XUN�� 0��� 'HSDUWPHQW� RI� &RPSXWHU�
6FLHQFH�� 8QLYHUVLW\� RI� &DOLIRUQLD�� 6DQWD� %DUEDUD�
5REXVW�+DQG�'HWHFWLRQ��������

>�@��/RPEDUGL��3DROR��'LSDUWLPHQWR�GL�,QIRUPDWLFD�H�
6LVWHPLVWLFD��8QLYHUVLWj�GL�3DYLD��,WDO\��$�VXUYH\�RQ�
SHGHVWULDQ�GHWHFWLRQ�IRU�DXWRQRPRXV�GULYLQJ�V\VWHPV��
�����

>��@��0LWUHD��'HOLD��*RUJDQ��'RULDQ��&RPSRUWDPHQW�$GDSWLY��
SHQWUX�,QWHUIHWH�8WLOL]DWRU�$YDQVDWH�SULQ�,QWHUPHGLXO�
*HVWXULORU���9ROXPXO��GH�OXFUDUL�DO�3ULPHL�&RQIHULQWH�
1DWLRQDOH�GH�,QWHUDFWLXQH�2P�&DOFXODWRU�±5R&+,�
������8QLYHUVLWDWHD�3ROLWHKQLFD�%XFXUHVWL��������
6HSWHPEULH�������(GLWXUD�3ULQWHFK��%XFXUHVWL��������
,6%1����������������SJ��������

>��@��0LWUHD�'HOLD��1HGHYVFKL�6HUJLX��7HFKQLFDO�8QLYHUVLW\���
RI�&OXM�1DSRFD��5RDG�4XDOLW\�(YDOXDWLRQ�DQG�5RDG�
0DWHULDO�5HFRJQLWLRQ�XVLQJ��'�WH[WRQV����WK�,(((�
,QWHUQDWLRQDO�&RQIHUHQFH�RI�,QWHOOLJHQW�(QJLQHHULQJ�
6\VWHPV��,1(6�������&OXM�1DSRFD��5RPDQLD��
VHSWHPEULH������3URFHHGLQJV��(GLWXUD�8�7�3UHVV�&XM�
1DSRFD��SJ���������

>��@����1DVWDU��&KDKDE��0LWVFKNH��0DWWKLDV���,15,$��)UDQFH��
5HDO�7LPH�)DFH�5HFRJQLWLRQ�XVLQJ�)HDWXUH�&RPELQDWLRQ��
3URFHHGLQJV�RI�WKH�7KLUG�,(((�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�
$XWRPDWLF�)DFH�DQG�*HVWXUH�5HFRJQLWLRQ��������$SULO�
������1DUD��-DSDQ�

>��@� � � 1HGHYVFKL�� 6HUJLX�� (GLWXUD� $OEDVWUD�� &OXM�1DSRFD�� ������
3UHOXFUDUHD�LPDJLQLORU�VL�5HFXQRDVWHUHD�)RUPHORU�

>��@�����7RUUDOED��$���0XUSK\��.�3���DQG��)UHHPDQ�:�7������
6KDULQJ�YLVXDO�IHDWXUHV�IRU��PXOWLFODVV�DQG�PXOWLYLHZ�
REMHFW�GHWHFWLRQ��&935
�����


