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&X� DGUHVD� QU�� ���������������������� vQUHJLVWUDW � OD� 'LUHF LD� *HQHUDO � 5HJLRQDO � D
)LQDQ HORU� 3XEOLFH� ������ VXE� QU�� ��������������������� $GPLQLVWUD LD� -XGH HDQ � D� )LQDQ HORU
3XEOLFH� ������ ��6HUYLFLXO�(YLGHQ �$QDOLWLF �SH�3O WLWRU� ��&RQWULEXDELOL�0LMORFLL�D� vQDLQWDW�GRVDUXO
FRQWHVWD LHL�IRUPXODW �GH�6�&���;��6�5�/��GLQ�FRP���������VDW�������������VWU��MXGH XO��������&8,�QU��52
������������ vPSRWULYD� 'HFL]LHL� UHIHULWRDUH� OD� REOLJD LLOH� GH� SODW � DFFHVRULL� QU�� ������ GLQ� ����������
vQWRFPLW �GH�$�-�)�3��������

2ELHFWXO�FRQWHVWD LHL� vO�FRQVWLWXLH�VXPD�WRWDO �GH�:�OHL� UHSUH]HQWkQG�DFFHVRULL�DIHUHQWH
LPSR]LWXOXL�SH�YHQLWXULOH�GLQ�VDODULL�� LPSR]LWXOXL�SH�SURILW�� Y UV PLQWHORU�GH� OD�SHUVRDQH� MXULGLFH
SHQWUX�SHUVRDQH�FX�KDQGLFDS�QHvQFDGUDWH��WD[HL�SH�YDORDUHD�DG XJDW �úL�FRQWULEX LLORU�VRFLDOH�

&RQWHVWD LD�D�IRVW�GHSXV �vQ�WHUPHQXO�OHJDO�GH����GH�]LOH�SUHY ]XW�GH�DUW������DOLQ����
GLQ� 2�*�� QU��������� SULYLQG� &RGXO� GH� SURFHGXU � ILVFDO �� DFWXDOL]DW � �� 7LWOXO� ,;� ³6ROX LRQDUHD
FRQWHVWD LLORU� IRUPXODWH� vPSRWULYD� DFWHORU� DGPLQLVWUDWLYH� ILVFDOH´�� UHVSHFWLY� DFWXO� DWDFDW� D� IRVW
FRPXQLFDW� VRFLHW LL� FRPHUFLDOH� vQ� GDWD� GH� ������������ LDU� FRQWHVWD LD� D� IRVW� GHSXV � úL
vQUHJLVWUDW �OD�$�-�)�3��������VXE�QU��������������

3URFHGXUD�ILLQG�vQGHSOLQLW ��V�D�WUHFXW�OD�DQDOL]D�SH�IRQG�D�FRQWHVWD LHL�
,��6XV LQHULOH�VRFLHW LL�FRQWHVWDWDUH�VXQW�XUP WRDUHOH�
�>���@� ÌQ� ED]D� &RGXOXL� GH� SURFHGXU � ILVFDO � >���@� úL� 2UGLQXOXL� 0)3� QU������������ vQ� SHULRDGD

�����������������������V�DX�vQFKHLDW�FRQWUDFWHOH�GH�FHVLXQH�REOLJD LL�ILVFDOH�PHQ LRQDWH�vQ�DQH[ ��SULQ�FDUH�
6&�<� 65/� D� FHVLRQDW� F WUH�6&� ;�65/� FUHDQ H� ILVFDOH� �YH]L� DQH[D�� vQ� YHGHUHD� VWLQJHULL� REOLJD LLORU� ILVFDOH

GDWRUDWH�GH�F WUH�6&�;�65/�EXJHWXOXL�FRQVROLGDW�úL
=�0DUHD�%ULWDQLH��UHSUH]HQWDW �ILVFDO�GH�6&�0�65/�D�FHVLRQDW�F WUH�6&�;�65/�FUHDQ H�ILVFDOH��YH]L�DQH[D��vQ

YHGHUHD�VWLQJHULL�REOLJD LLORU�ILVFDOH�GDWRUDWH�GH�F WUH�6&�;�65/�EXJHWXOXL�FRQVROLGDW�
ÌQ� YHGHUHD� FRPSHQV ULL� FUHDQ HORU� úL� REOLJD LLORU� ILVFDOH� UH]XOWDWH� vQ� XUPD� FHVLXQLL�� VRFLHW LOH� DX� GHSXV� OD

RUJDQXO�ILVFDO�XUP WRDUHOH�GRFXPHQWH�PHQ LRQDWH�vQ�DQH[ �
��FRQWUDFWXO�GH�FHVLXQH�FUHDQ H�ILVFDOH
��FHUHUH�GH�FRPSHQVDUH�D�REOLJD LLORU�ILVFDOH�UHVWDQWH
��OLVWD�IXUQL]RULORU�QHDFKLWD L
��QRWLILFDUH�SRWULYLW�DUW����&3)�D�LQWHUYHQLULL�FHVLXQLL�FUHDQ HL�ILVFDOH��vQUHJLVWUDW �OD�RUJDQXO�ILVFDO�
ÌQ�GDWD�GH������������6&�;�65/��D�SULPLW�GH� OD�$1$)�'*5)3������� ��$GPLQLVWUD LD�-XGH HDQ �D�)LQDQ HORU

3XEOLFH��������'HFL]LD�UHIHULWRDUH�OD�REOLJD LLOH�GH�SODW �DFFHVRULL�QU�������������������GRVDU�ILVFDO��������SULQ�FDUH�DX�IRVW
FDOFXODWH�DFFHVRULL�OD�LPSR]LWH��WD[H�úL�FRQWULEX LL�GDWRUDWH�GH�6&�;�65/�vQ�VXP �GH�:�OHL�SHQWUX�SHULRDGD�XOWHULRDU
QRWLILF ULL�

&RQVLGHU P�WRWDO�QHOHJDO�DFHVW�PRG�GH�FDOFXO��GLQ�XUP WRDUHOH�FRQVLGHUHQWH�
$����&RQIRUP�DUW�����DOLQ�� � �FUHDQ HOH� ILVFDOH� UH]XOWDWH�GLQ�FHVLXQHD�QRWLILFDW �SRWULYLW�SUHYHGHULORU�DUW����VH

VWLQJ�SULQ�FRPSHQVDUH�FX�REOLJD LLOH�FHVLRQDUXOXL�OD�GDWD�QRWLILF ULL�FHVLXQLL�RSHUkQG�GH�GUHSW�OD�DFHDVW �GDW �vQ�ED]D
DUW�����DOLQ���ILLQG�GHRSRWULY �FHUWH��OLFKLGH�úL�H[LJLELOH�FRQIRUP�GUHSWXOXL�FRPXQ�>���@�

$����&RQIRUP� DUW�����&3)�� vQ� FD]XO� FUHDQ HORU� ILVFDOH� VWLQVH� SULQ� FRPSHQVDUH�� GREkQ]LOH� úL� SHQDOLW LOH� GH
vQWkU]LHUH�VDX�PDMRU ULOH�GH�vQWkU]LHUH��GXS �FD]��VH�FDOFXOHD] �SkQ �OD�GDWD�SUHY ]XW �OD�DUW�����DOLQ������UHVSHFWLY
GDWD� QRWLILF ULL�� FkQG�� DúD� FXP� DP� SUHFL]DW� OD� SFW�� $��� PDL� VXV�� FUHDQ HOH� 6&� <� 65/� � DOH� =� 0DUHD� %ULWDQLH�
UHSUH]HQWDW � ILVFDO� GH� 6&� 0� 65/� DVXSUD� VWDWXOXL� úL� FUHDQ HOH� VWDWXOXL� DVXSUD� 6&� ;� 65/� H[LVW � GHRGDW �� ILLQG
GHRSRWULY �FHUWH��OLFKLGH�úL�H[LJLELOH�FRQIRUP�DUW�����&RG�SURFHGXU �FLYLO ��>���@��

,,�� 'LQ� DQDOL]D� GRFXPHQWHORU� DQH[DWH� GRVDUXOXL� FDX]HL�� SUHFXP� úL� DYkQG� vQ� YHGHUH
SUHYHGHULOH�OHJDOH�vQ�YLJRDUH�GLQ�SHULRDGD�DQDOL]DW ��DX�UH]XOWDW�XUP WRDUHOH�

�




� 3ULQ� 'HFL]LD� UHIHULWRDUH� OD� REOLJD LLOH� GH� SODW � DFFHVRULL� QU�� ������ GLQ� ����������
vQWRFPLW �GH�$�-�)�3��������SHQWUX�6�&���;��6�5�/���V�DX�FDOFXODW�GREkQ]L�úL�SHQDOLW L�GH�vQWkU]LHUH
vQ� VXP � WRWDO � GH� :� OHL� DIHUHQWH� LPSR]LWXOXL� SH� YHQLWXULOH� GLQ� VDODULL�� LPSR]LWXOXL� SH� SURILW�
Y UV PLQWHORU� GH� OD� SHUVRDQH� MXULGLFH� SHQWUX� SHUVRDQH� FX� KDQGLFDS� QHvQFDGUDWH�� WD[HL� SH
YDORDUHD�DG XJDW �úL�FRQWULEX LLORU�VRFLDOH��

&RQIRUP� $QH[HL� OD� 'HFL]LD� QU��������������������� DFFHVRULLOH� vQ� VXP � GH� :� OHL� DX� IRVW
FDOFXODWH�SHQWUX�REOLJD LLOH�GH�SODW �GHFODUDWH�GH�VRFLHWDWH�SHULRDGD�DSULOLH��������LDQXDULH������
� QHDFKLWDWH� GH� VRFLHWDWHD� FRPHUFLDO � OD� WHUPHQHOH� GH� VFDGHQ �� 'REkQ]LOH� úL� SHQDOLW LOH� GH
vQWkU]LHUH�DX�IRVW�FDOFXODWH�SHQWUX�SHULRDGD�FXSULQV �vQWUH�WHUPHQHOH�GH�VFDGHQ �úL�GDWD�SO LL
�SHQWUX� REOLJD LLOH� VWLQVH� FX� vQWkU]LHUH��� UHVSHFWLY� SHQWUX� SHULRDGD�FXSULQV � vQWUH� WHUPHQHOH�GH
VFDGHQ �úL�GDWD�GH�������������SHQWUX�REOLJD LLOH�GH�SODW �QHVWLQVH��


�3ULQ�FRQWHVWD LD�IRUPXODW ��VRFLHWDWHD�FRQWHVWDWRDUH�VXV LQH�F �QX�GDWRUHD] �DFFHVRULLOH
vQ�VXP �WRWDO �GH�:�OHL�� vQWUXFkW�GDWD�VWLQJHULL�REOLJD LLORU�GH�SODW �HVWH�GDWD�QRWLILF ULL�RUJDQXO
ILVFDO�FRPSHWHQW��FX�SULYLUH�OD�FHVLXQHD�GH�FUHDQ H�


�$YkQG�vQ�YHGHUH�FHOH�SUH]HQWDWH�PDL�VXV��UH]XOW �XUP WRDUHOH�
ÌQ� IDSW�� DúD� FXP� UH]XOW � GLQ� ILúHOH� VLQWHWLFH� OLVWDWH� GH� $�-�)�3�� ������ úL� DQH[DWH� GRVDUXOXL

FRQWHVWD LHL�� 6�&�� �;�� 6�5�/�� GLQ� ������ vQUHJLVWUHD] � REOLJD LL� GH� SODW � FX� WLWOXO� GH� LPSR]LW� SH
YHQLWXULOH�GLQ� VDODULL�� LPSR]LW�SH�SURILW�� Y UV PLQWH�GH� OD�SHUVRDQH� MXULGLFH�SHQWUX�SHUVRDQH�FX
KDQGLFDS� QHvQFDGUDWH�� WD[D� SH� YDORDUHD� DG XJDW � úL� FRQWULEX LL� VRFLDOH�� GHFODUDWH� SHQWUX
SHULRDGD� DSULOLH� ����� �� LDQXDULH� ������ FDUH� QX� DX� IRVW� DFKLWDWH� LQWHJUDO� OD� WHUPHQHOH� GH
VFDGHQ �

$FFHVRULLOH� vQ� VXP � WRWDO � GH�:� OHL� FXSULQVH� vQ�'HFL]LD� UHIHULWRDUH� OD�REOLJD LLOH�GH�SODW
DFFHVRULL�QU��������GLQ������������DX�IRVW�FDOFXODWH�SHQWUX�

��REOLJD LL�VFDGHQWH� vQ�SHULRDGD�DQLORU��������������FDUH�DX� IRVW�FRPSHQVDWH�FX�79$�GH
UDPEXUVDW�FHVLRQDW�GH�6�&���<��6�5�/��VRFLHW LL�FRQWHVWDWRDUH��FRQIRUP�&RQWUDFWXOXL�GH�FHVLXQH
GH�FUHDQ ��6WLQJHUHD�D� IRVW�HIHFWXDW � OD�GDWD�SO LL� VXPHORU�VROLFLWDWH� OD� UDPEXUVDUH�GH�F WUH
FHGHQWXO�6�&��<�6�5�/���DúD�FXP�DX�IRVW�WUDQVPLVH�GH�F WUH�'LUHF LD�*HQHUDO �GH�$GPLQLVWUDUH�D
0DULORU� &RQWULEXDELOL� %XFXUHúWL� �RUJDQ� ILVFDO� FRPSHWHQW� vQ� DGPLQLVWUDUHD� 6�&�� <
6�5�/���$FFHVRULLOH�DX�IRVW�FDOFXODWH�SHQWUX�SHULRDGD�FXSULQV � vQWUH� WHUPHQHOH�GH�SODW �úL�GDWD
SO LL�

��REOLJD LL�VFDGHQWH�OD�GDWD�GH�������������FDUH�DX�IRVW�FRPSHQVDWH�FX�79$�GH�UDPEXUVDW
FHVLRQDW�GH�=�0DUHD�%ULWDQLH��SULQ�UHSUH]HQWDQWXO�ILVFDO�6�&��0�6�5�/���VRFLHW LL�FRQWHVWDWRDUH�
FRQIRUP�&RQWUDFWXOXL�GH�FHVLXQH�GH�FUHDQ ��6WLQJHUHD�D�IRVW�HIHFWXDW �OD�GDWD�HPLWHULL�'HFL]LHL
GH� UDPEXUVDUH� 79$� QU������������������ FRPXQLFDW � GH� RUJDQXO� ILVFDO� VROLFLWDQWXOXL� =� 0DUHD
%ULWDQLH��SULQ�UHSUH]HQWDQWXO�ILVFDO�6�&��0�6�5�/���$FFHVRULLOH�DX�IRVW�FDOFXODWH�SHQWUX�SHULRDGD
FXSULQV �vQWUH�WHUPHQHOH�GH�SODW �úL�GDWD�SO LL�

��REOLJD LL�VFDGHQWH�OD�GDWD�GH�������������FDUH�IDF�RELHFWXO�QRWLILF ULL�FHVLXQLL�GH�FUHDQ
vQWUH�=�0DUHD�%ULWDQLH��SULQ�UHSUH]HQWDQWXO�ILVFDO�6�&��0�6�5�/���vQ�FDOLWDWH�GH�FHGHQW�úL�6�&���;�
6�5�/��vQ�FDOLWDWH�GH�FHVLRQDU��RELHFWXO�FRQWUDFWXOXL�UHSUH]HQWkQGX�O�79$�VROLFLWDW �OD�UDPEXUVDUH
GH�F WUH�FHGHQW��ÌQWUXFkW�GHFL]LD�GH�UDPEXUVDUH�79$�QX�D�IRVW�vQF �HPLV �SHQWUX�VROLFLWDQWXO�=
0DUHD�%ULWDQLH��SULQ�UHSUH]HQWDQWXO�ILVFDO�6�&��0�6�5�/���DFHVWH�REOLJD LL�GH�SODW �QX�DX�SXWXW�IL
FRPSHQVDWH�vQF ��$FFHVRULLOH�DX�IRVW�FDOFXODWH�SHQWUX�SHULRDGD�FXSULQV �vQWUH�WHUPHQXO�GH�SODW
úL�GDWD�GH������������

ÌQ� GUHSW�� DUW���� DOLQ����� GLQ� 2�*�� QU��������� SULYLQG� &RGXO� GH� SURFHGXU � ILVFDO �
UHSXEOLFDW ��FX�PRGLILF ULOH�úL�FRPSOHW ULOH�XOWHULRDUH��SUHFL]HD] �

�$UW��������'LVSR]L LL�SULYLQG�FHVLXQHD�FUHDQ HORU�ILVFDOH�DOH�FRQWULEXDELOLORU
���� &UHDQ HOH� SULQFLSDOH� VDX� DFFHVRULL� SULYLQG� GUHSWXUL� GH� UDPEXUVDUH� VDX� GH� UHVWLWXLUH� DOH� FRQWULEXDELOLORU�

SUHFXP�úL�VXPHOH�DIHFWDWH�JDUDQW ULL�H[HFXW ULL�XQHL�REOLJD LL�ILVFDOH�SRW�IL�FHVLRQDWH�QXPDL�GXS �VWDELOLUHD�ORU�SRWULYLW
OHJLL�

���� &HVLXQHD� SURGXFH� HIHFWH� ID � GH� RUJDQXO� ILVFDO� FRPSHWHQW� QXPDL� GH� OD� GDWD� OD� FDUH� DFHDVWD� L�D� IRVW
QRWLILFDW ��

�



'H� DVHPHQHD��DUW��� DOLQ����� úL� DOLQ�����GLQ�2�0�)�3�� QU����������� SULYLQG� XQHOH�P VXUL
SHQWUX�VROX LRQDUHD�GHFRQWXULORU�FX�VXPH�QHJDWLYH�GH�79$�FX�RS LXQH�GH�UDPEXUVDUH��SUHFXP
úL� SHQWUX� VWLQJHUHD� SULQ� FRPSHQVDUH� VDX� UHVWLWXLUH� D� VXPHORU� UHSUH]HQWkQG� WD[D� SH� YDORDUHD
DG XJDW �DSUREDW �SULQ�GHFL]LD�GH�UDPEXUVDUH��SUHFL]HD] �

�$UW�����������ÌQ�FRQIRUPLWDWH�FX�GLVSR]L LLOH�DUW�����DOLQ������GLQ�&RGXO�GH�SURFHGXU �ILVFDO ��FUHDQ HOH�SULQFLSDOH
VDX� DFFHVRULL� SULYLQG� GUHSWXUL� GH� UDPEXUVDUH� VDX� GH� UHVWLWXLUH� DOH� FRQWULEXDELOLORU� SRW� IL� FHVLRQDWH� QXPDL� GXS
VWDELOLUHD�ORU�SRWULYLW�OHJLL�

����3RWULYLW�GLVSR]L LLORU�DUW������GLQ�&RGXO�GH�SURFHGXU �ILVFDO ��RSHUD LXQHD�GH�UHVWLWXLUH�GH�VXPH�GH�OD�EXJHW
VH� UHDOL]HD] � QXPDL� GXS � FRPSHQVDUHD� HYHQWXDOHORU� REOLJD LL� ILVFDOH� vQUHJLVWUDWH� GH� F WUH� FRQWULEXDELO�� DVWIHO� F
RELHFW�DO�FHVLXQLL�SRW�UHSUH]HQWD�QXPDL�VXPHOH�HIHFWLY�GH�UHVWLWXLW�FRQWULEXDELOXOXL�FHGHQW��

)D �GH�SUHYHGHULOH� OHJDOH�PDL�VXV�FLWDWH�� UH]XOW � F �R�FUHDQ �SRDWH� IL�FHVLRQDW �QXPDL
GXS �VWDELOLUHD�HL�SRWULYLW�OHJLL��

'HFRQWXULOH� FX� VXPH� QHJDWLYH� FX� RS LXQH� GH� UDPEXUVDUH� UHSUH]LQW � FHUHUL� SULQ� FDUH
FRQWULEXDELOLL� VROLFLW � 79$� GH� UDPEXUVDW� GH� OD� EXJHWXO� JHQHUDO� FRQVROLGDW�� XUPkQG� FD� VXPHOH
FXYHQLWH� OD� UDPEXUVDUH� V � ILH� VWDELOLWH� SULQ� GHFL]LL� GH� UDPEXUVDUH� HPLVH� GH� RUJDQHOH� ILVFDOH
úL�VDX�GHFL]LL�GH�LPSXQHUH�FX�URO�GH�GHFL]LL�GH�UDPEXUVDUH��vQ�FRQIRUPLWDWH�FX�SUHYHGHULOH�DUW����
DOLQ������úL�DUW�����DOLQ������OLW��E��úL�DOLQ������GLQ�&RGXO�GH�SURFHGXU �ILVFDO ��FRURERUDWH�FX�FHOH�DOH
DUW����� � �DOLQ������úL�DOLQ������GLQ�&RGXO�ILVFDO�

3ULQ�XUPDUH��QX�GHFRQWXO�GH�79$�FX�RS LXQH�GH�UDPEXUVDUH�UHSUH]LQW �WLWOXO�GH�FUHDQ �FH
DWHVW � FUHDQ D� ILVFDO � D� FRQWULEXDELOXOXL�� FL� GHFL]LD� GH� UDPEXUVDUH� SULQ� FDUH� GHELWRUXO� VWDW
UHFXQRDúWH�H[LVWHQ D�úL�vQWLQGHUHD�FUHDQ HL�UHVSHFWLYH�

$VWIHO�� vQ�FD]XO�GH� ID ��FHVLXQHD�GH�FUHDQ H�RSHUHD] �GRDU� OD�GDWD�HPLWHULL�GHFL]LLORU�GH
UDPEXUVDUH�D�WD[HL�SH�YDORDUHD�DG XJDW ��vQWUXFkW�GRDU�OD�DFHVWH�GDWH�FUHDQ D�GH LQXW �DVXSUD
VWDWXOXL� GH� F WUH� 6�&�� <� 6�5�/��� UHVSHFWLY� =� 0DUHD� %ULWDQLH�� UHSUH]HQWDW � ILVFDO� SULQ� 6�&�� 0
6�5�/���D�GHYHQLW�FHUW �

3UHFL] P�F �DWkW�FRQWUDFWHOH�GH�FHVLXQH�GH�FUHDQ �vQFKHLDWH�GH�6�&��<�6�5�/���UHVSHFWLY
=�0DUHD�%ULWDQLH��UHSUH]HQWDW �ILVFDO�SULQ�6�&��0�6�5�/����vQ�FDOLWDWH�GH�FHGHQW�úL�6�&���;��6�5�/�
�� vQ� FDOLWDWH� GH� FHVLRQDU�� FkW� úL� QRWLILF ULOH� DGUHVDWH� RUJDQXOXL� ILVFDO� WHULWRULDO� FX� SULYLUH� OD
FHVLXQHD� GH� FUHDQ H� GLQWUH� DFHVWH� VRFLHW L�� VXQW� DQWHULRDUH� VWDELOLULL� H[LVWHQ HL� FUHDQ HL
FHVLRQDWH��QHILLQG�UHVSHFWDWH�SUHYHGHULOH�DUW����DOLQ�����GLQ�2�*��QU���������úL�DUW���DOLQ�����úL����
GLQ� 2�0�)�3�� QU������������ FRQIRUP� F URUD� SRW� IDFH� RELHFW� DO� FHVLXQLL� GRDU� VXPHOH� VWDELOLWH
SRWULYLW�OHJLL���

ÌQ�DFHVWH�FRQGL LL��vQ�PRG�OHJDO�RUJDQXO�ILVFDO�WHULWRULDO�D�FRPSHQVDW�REOLJD LLOH�GH�SODW �OD
EXJHWXO�JHQHUDO�FRQVROLGDW�GHFODUDWH�GH�6�&���;��6�5�/���FX�FUHDQ HOH�FHVLRQDWH�DFHVWHL�VRFLHW L
GH�F WUH�6�&��<�6�5�/���UHVSHFWLY�=�0DUHD�%ULWDQLH��UHSUH]HQWDW �ILVFDO�SULQ�6�&��0�6�5�/���GDWD
FRPSHQV ULL�ILLQG�GDWD�HPLWHULL�GHFL]LLORU�GH�UDPEXUVDUH�79$�

(VWH� DGHY UDW� F � OD� DUW����� DOLQ��� � �� GLQ� 2�*�� QU��������� SULYLQG� &RGXO� GH� SURFHGXU
ILVFDO �� DFWXDOL]DW �� LQYRFDW� GH� VRFLHWDWH� vQ� VXV LQHUHD� FRQWHVWD LHL�� VH� SUHFL]HD] �� �&UHDQ HOH
ILVFDOH� UH]XOWDWH� GLQ� FHVLXQHD� QRWLILFDW � SRWULYLW� SUHYHGHULORU� DUW���� VH� VWLQJ� SULQ� FRPSHQVDUH� FX� REOLJD LLOH
FHVLRQDUXOXL� OD� GDWD� QRWLILF ULL� FHVLXQLL���� vQV �� DúD� FXP� DP� DU WDW� PDL� VXV�� FHVLXQHD� GH� FUHDQ
RSHUHD] �GRDU�OD�GDWD�OD�FDUH�FUHDQ D�FHVLRQDW �HVWH�FHUW �

&RURERUkQG� SUHYHGHULOH� DUW����� DOLQ����� OLW�E�� GLQ� 2�*�� QU���������� DFWXDOL]DW �� �ÌQ� VHQVXO
SUH]HQWXOXL� DUWLFRO�� FUHDQ HOH� VXQW� H[LJLELOH�� >���@� E�� OD� WHUPHQXO� SUHY ]XW� GH� OHJH� SHQWUX� GHSXQHUHD� GHFRQWXOXL� FX
VXP �QHJDWLY �GH�79$� FX�RS LXQH�GH� UDPEXUVDUH�� vQ� OLPLWD� VXPHL� DSUREDWH� OD� UDPEXUVDUH�SULQ�GHFL]LD�HPLV �GH
RUJDQXO�ILVFDO�SRWULYLW�OHJLL����FX�SUHYHGHULOH�DUW���DOLQ�����GLQ�2�0�)�3��QU�������������3RWULYLW�GLVSR]L LLORU
DUW������GLQ�&RGXO�GH�SURFHGXU � ILVFDO ��RSHUD LXQHD�GH�UHVWLWXLUH�GH�VXPH�GH� OD�EXJHW�VH�UHDOL]HD] �QXPDL�GXS
FRPSHQVDUHD� HYHQWXDOHORU� REOLJD LL� ILVFDOH� vQUHJLVWUDWH� GH� F WUH� FRQWULEXDELO�� DVWIHO� F � RELHFW� DO� FHVLXQLL� SRW
UHSUH]HQWD� QXPDL� VXPHOH� HIHFWLY� GH� UHVWLWXLW� FRQWULEXDELOXOXL� FHGHQW��� úL� FX� SUHYHGHULOH� DUW���� DOLQ����� GLQ
2�*��QU�����������&HVLXQHD�SURGXFH�HIHFWH�ID �GH�RUJDQXO�ILVFDO�FRPSHWHQW�QXPDL�GH�OD�GDWD�OD�FDUH�DFHDVWD
L�D�IRVW�QRWLILFDW ����UH]XOW �F �QRWLILFDUHD�FHVLXQLL�GH�FUHDQ �HVWH�RSR]DELO �RUJDQXOXL�ILVFDO�GRDU�OD
GDWD�OD�FDUH�FUHDQ D�FHVLRQDW �HVWH�FHUW ��VWDELOLW �FRQIRUP�OHJLL��vQ�FD]XO�GH�ID �OD�GDWD�HPLWHULL
GHFL]LLORU�GH�UDPEXUVDUH�79$�
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ÌQ�FRQVHFLQ ��DYkQG�vQ�YHGHUH�F �REOLJD LLOH�ILVFDOH�DOH�6�&���;��6�5�/���DIHUHQWH�SHULRDGHL
DSULOLH� ����� �� LDQXDULH� ������ QX� DX� IRVW� DFKLWDWH� LQWHJUDO� OD� WHUPHQHOH� GH� VFDGHQ �� DFHDVWD
GDWRUHD] �EXJHWXOXL�JHQHUDO�FRQVROLGDW�DFFHVRULLOH�DIHUHQWH�FDOFXODWH�SkQ �OD�PRPHQWXO�DFKLW ULL
REOLJD LLORU�� SRWULYLW� DUW�� ���� DOLQ������ DUW����� DOLQ����� úL� DUW�� ��� � � DOLQ����� GLQ� 2�*�� QU�� �������
SULYLQG�&RGXO�GH�SURFHGXU �ILVFDO ��DFWXDOL]DW �

�$UW���������'LVSR]L LL�JHQHUDOH�SULYLQG�GREkQ]L�úL�SHQDOLW L�GH�vQWkU]LHUH
����3HQWUX�QHDFKLWDUHD� OD� WHUPHQXO�GH�VFDGHQ �GH�F WUH�GHELWRU�D�REOLJD LLORU�GH�SODW ��VH�GDWRUHD] �GXS

DFHVW�WHUPHQ�GREkQ]L�úL�SHQDOLW L�GH�vQWkU]LHUH�
$UW���������'REkQ]L
����'REkQ]LOH�UHSUH]LQW �HFKLYDOHQWXO�SUHMXGLFLXOXL�FUHDW� WLWXODUXOXL�FUHDQ HL�ILVFDOH�FD�XUPDUH�D�QHDFKLW ULL�GH

F WUH�GHELWRU�D�REOLJD LLORU�GH�SODW � OD� VFDGHQ �úL� VH�FDOFXOHD] �SHQWUX� ILHFDUH�]L� GH� vQWkU]LHUH�� vQFHSkQG�FX�]LXD
LPHGLDW�XUP WRDUH�WHUPHQXOXL�GH�VFDGHQ �úL�SkQ �OD�GDWD�VWLQJHULL�VXPHL�GDWRUDWH�LQFOXVLY�

$UW����� � ����3HQDOLW L�GH�vQWkU]LHUH
����3HQDOLW LOH�GH�vQWkU]LHUH�UHSUH]LQW �VDQF LXQHD�SHQWUX�QHvQGHSOLQLUHD�REOLJD LLORU�GH�SODW �OD�VFDGHQ �úL�VH

FDOFXOHD] �SHQWUX� ILHFDUH�]L�GH� vQWkU]LHUH�� vQFHSkQG�FX�]LXD� LPHGLDW�XUP WRDUH� WHUPHQXOXL�GH�VFDGHQ �úL�SkQ � OD
GDWD�VWLQJHULL�VXPHL�GDWRUDWH�LQFOXVLY��>���@��

)D � GH� FHOH� SUH]HQWDWH�PDL� VXV��VH� YD� UHVSLQJH� FRQWHVWD LD� FD� QHvQWHPHLDW � SHQWUX
VXPD� WRWDO � GH� :� OHL� UHSUH]HQWkQG� DFFHVRULL� DIHUHQWH� LPSR]LWXOXL� SH� YHQLWXULOH� GLQ� VDODULL�
LPSR]LWXOXL� SH� SURILW�� Y UV PLQWHORU� GH� OD� SHUVRDQH� MXULGLFH� SHQWUX� SHUVRDQH� FX� KDQGLFDS
QHvQFDGUDWH��WD[HL�SH�YDORDUHD�DG XJDW �úL�FRQWULEX LLORU�VRFLDOH�

5HIHULWRU� OD� VROLFLWDUHD� VRFLHW LL� FRPHUFLDOH� FX� SULYLUH� OD� VXVSHQGDUHD� H[HFXW ULL� DFWXOXL
DGPLQLVWUDWLY� ILVFDO� FRQWHVWDW�� SUHFL] P� F �� SRWULYLW� SUHYHGHULORU� DUW����� GLQ� 2�*�� QU��������
SULYLQG� &RGXO� GH� SURFHGXU � ILVFDO �� DFWXDOL]DW �� VXVSHQGDUHD� H[HFXW ULL� DFWXOXL� DGPLQLVWUDWLY
ILVFDO� VH� SRDWH� FHUH� GRDU� OD� LQVWDQ D� MXGHF WRUHDVF �� vQ� WHPHLXO� /HJLL� FRQWHQFLRVXOXL
DGPLQLVWUDWLY�QU�����������

,,,��&RQFOX]LRQkQG�DQDOL]D�SH�IRQG�D�FRQWHVWD LHL�IRUPXODW �GH�6�&���;��6�5�/��GLQ�FRP�
������� MXG�� ������� vPSRWULYD�'HFL]LHL� UHIHULWRDUH� OD� REOLJD LLOH� GH� SODW � DFFHVRULL� QU�� ����������������
vQWRFPLW �GH�$�-�)�3�� ������� vQ�FRQIRUPLWDWH�FX�SUHYHGHULOH�DUW�� ����DOLQ�����GLQ�2�*��QU��������
SULYLQG�&RGXO�GH�SURFHGXU �ILVFDO ��DFWXDOL]DW ��VH

��������� ���������������������������������'�(�&�,�'�(��
���5HVSLQJHUHD�FRQWHVWD LHL�FD�QHvQWHPHLDW �SHQWUX�VXPD�WRWDO �GH�:�OHL�UHSUH]HQWkQG

DFFHVRULL�DIHUHQWH� LPSR]LWXOXL�SH�YHQLWXULOH�GLQ�VDODULL�� LPSR]LWXOXL�SH�SURILW��Y UV PLQWHORU�GH�OD
SHUVRDQH� MXULGLFH� SHQWUX� SHUVRDQH� FX� KDQGLFDS� QHvQFDGUDWH�� WD[HL� SH� YDORDUHD� DG XJDW � úL
FRQWULEX LLORU�VRFLDOH�

���3UH]HQWD� GHFL]LH� HVWH� GHILQLWLY � vQ� VLVWHPXO� F LORU� DGPLQLVWUDWLYH� GH� DWDF�� GDU� SRDWH� IL
DWDFDW � OD� LQVWDQ D� MXGHF WRUHDVF � GH� FRQWHQFLRV� DGPLQLVWUDWLY� FRPSHWHQW �� vQ� WHUPHQ� GH� �
�úDVH��OXQL�GH�OD�GDWD�FRPXQLF ULL��FRQIRUP�SUHYHGHULORU�OHJDOH�
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