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6�DX� VLPXODW� AQ� PHGLXO� 0$7+&$'� FkWHYD� VHPQDOH� >L� V�D� ULGLFDW� VSHFWUXO� GH� IUHFYHQ@H� SULQWUDQVIRUPDUHD�)RXULHU� UDSLG?� �))7��� ,PSRUWDQ@D�DFHVWRU� VLPXO?UL� HVWH� F?�PRGLILFkQG�SDUDPHWULL� XQRUVHPQDOH�SHUWXUEDWRDUH�VH�SRW�YHGHD�PRGLILF?ULOH�GH�VSHFWUX��>L�SULQ�DVWD�VH�SRW�IDFH�FRPSDUD@LL� AQWUHGLIHULWH�VHPQDOH�>L�FDSDFLWDWHD�ORU�SHUWXUEDWLY?�6H�VLPXOHD]?��XQ�VHPQDO�VLQXVRLGDO�GLQ�FDUH�OLSVHVF�SRU@LXQL��UHSHWLWLY��6H�JHQHUHD]?�AQ�SULPXOUkQG�XQ�VHPQDO�VLQXVRLGDO��GXS?�FDUH�VH�WUDQVIRUP?�AQ�VHPQDO�GUHSWXQJKLXODU�FX�IXQF@LD�VSHFLDO?�) D0$7+&$'�� 3ULQ� PRGLILFDUHD� DUJXPHQWXOXL� IXQF@LHL� ) VH� SRDWH� PRGLILFD� IDFWRUXO� GH� XPSOHUH� DVHPQDOXOXL�GUHSWXQJKLXODU�� �3ULQ�FRPSXQHUHD�VHPQDOXOXL� GUHSWXQJKLXODU� FX�XQ�VHPQDO� VLQXVRLGDO� GHGLIHULWH�IUHFYHQ@H�VH�SRW�RE@LQH�GLIHULWH�VHPQDOH�VLQXVRLGDOH�FX�SRU@LXQL�OLSV?��DWkW�SRU@LXQL�GH�DOWHUQDQ@?FkW�>L�XQD�VDX�PDL�PXOWH�DOWHUQDQ@H�� � aQ� ILJXUD�����VH�DUDW?�XQ�VHPQDO�FX� ILHFDUH�D�GRXD�DOWHUQDQ@?OLSV?�>L�VSHFWUXO�GH�IUHFYHQ@H�

)LJXUD����

6HPQDOXO�VH�SRDWH� ILOWUD�FX�XQ� ILOWUX� WUHFH� MRV��FX��� IUHFYHQ@H�GH� W?LHUH�� ILJXUDWH� AQ� ILJXUD�����5HFRQVWLWXLQG�VHPQDOXO� VH�RE@LQ� VHPQDOHOH�GLQ� ILJXUD������'DF?�VH� UHFRQVWLWXLH�GXS?� IXQGDPHQWDO?�DPSOLWXGLQHD� VHPQDOXOXL� YD� IL� PDL� PLF?� �D��� LDU� GDF?� VH� LDX� FHOH� PDL� LPSRUWDQWH� WUHL� FRPSRQHQWHVSHFWUDOH��IRUPD�VHPQDOXOXL�RE@LQXW�HVWH�GHSDUWH�GH�D�IL�VLQXVRLGDO?��E��

DE )LJXUD����

�������

��������

]L

��� L

�������

�

JL
JPD[
JV

��� L

�������

��������

\L

��� L

�������

��������

[L

��� L



��
,QWUDUHD� AQ� IXQF@LXQH� D� XQXL� FRQVXPDWRU� UH]LVWLY� LPSRUWDQW� DUH� FD� HIHFW� VF?GHUHD� EUXVF?� DDPSOLWXGLQLL��6�D�VLPXODW�DFHVW�HYHQLPHQW�SULQ�UHSUH]HQWDUHD�FX�R�VLQJXU?�IXQF@LH�D�GRX?�VHJPHQWH�GHVLQXVRLG?��(YHQLPHQWXO�SURGXFH�DUPRQLFL�VXSHULRDUH��FX�DPSOLWXGLQL�FX�DWkW�PDL�PDUL�FX�FkW�GLIHUHQ@DGH�DPSOLWXGLQH� AQWUH� FHOH�GRX?�VLQXVRLGH�HVWH�PDL�PDUH�� aQ� FDSLWROXO� �� VH� YD� GHPRQVWUD� DQDOLWLF�� aQILJXUD�����D�V�D�UHSUH]HQWDW�R�DOWHUQDQ@?�OD�FDUH�VHPLSHULRDGD�SR]LWLY?�>L�FHD�QHJDWLY?�DX�DPSOLWXGLQLGLIHULWH�� aQ� ILJXUD� ���� E� VH� REVHUY?� F?� AQ� VSHFWUXO� GH� IUHFYHQ@?� DSDU� DUPRQLFL� VXSHULRDUH�� GHDPSOLWXGLQH�PLF?��YL]LELOH�OD�DOW?�VFDU?�AQ�ILJXUD�F��

DE������������������������������������������������F )LJXUD����
,QWUDUHD�AQ�IXQF@LXQH�D�XQRU�FRQVXPDWRUL�PDUL�AQ�UH@HD�SRDWH�SURGXFH�R�PRGLILFDUH�D�IUHFYHQ@HLUH@HOHL�� $FHVW� HYHQLPHQW� JHQHUHD]?� DUPRQLFL�� FX� DWkW�PDL� LPSRUWDQWH� FX� FkW� GLIHUHQ@D� GH� IUHFYHQ@HHVWH�PDL�PDUH��/D�R GLIHUHQ@?� GH� OD� ��+]� OD� ��+]� � DUPRQLFLOH� VXQW� QHVHVL]DELOH�� /D� R� GLIHUHQ@?� GHIUHFYHQ@?�PDL�PDUH��FD�AQ�ILJXUD���D�DSDU�DUPRQLFL�LPSRUWDQWH��FD�AQ�ILJXUD�����E�

DE )LJXUD����
6XSUDSXQHUHD� XQRU� LPSXOVXUL� 'LUDF� SHVWH� WHQVLXQHD� UH@HOHL� �ILJXUD� ���D�� SURGXFH� DUPRQLFLVXSHULRDUH�LPSRUWDQWH��ILJXUD����E���'LQ�DFHDVW?�VLPXODUH�UHLHVH�FX�FODULWDWH�F?�DFHVW�HYHQLPHQW�HVWHFHO�PDL�ERJDW� LQ�DUPRQLFL��0RGLILFkQG�SR]L@LD� LPSXOVXOXL�SH�VLQXVRLG?�DUPRQLFLOH�QX�VXIHU?�PRGLILF?ULLPSRUWDQWH�

��

�

IL

�� L

���

���

ZM

���� M

����

�

IL
\

��� L

�������

��������

ZM

���� M

����

�������

T M
TV

���� M

�������

��

TLTV

��� L

����

��������

QL

��� L



��
D )LJXUD���� E3ULQ�ILOWUDUH�VH�SRDWH�UHFRQVWLWXL�VHPQDOXO�LQL@LDO�AQ�FD]XO�PRGLILF?ULL�DPSOLWXGLQLL��D�IUHFYHQ@HL�>LAQ�FD]XO�LPSXOVXULORU�VXSUDSXVH�2�DOW?�SHUWXUED@LH�VLPXODW?�D�IRVW�SULQ�VXSUDSXQHUHD�XQXL�]JRPRW�DOHDWRU��ILJXUD����D���DYkQGVSHFWUXO�WUDVDW�AQ�ILJXUD����E�>L�OD�DOW?�VFDU?�AQ�ILJXUD����F�

D� � � EF )LJXUD��������0?VXUL�GH�UHGXFHUH�D�SHUWXUED@LLORU�GLQ�UH@HD
aQ� IXQF@LH� GH� GXUDWD� SHUWXUED@LHL� AQ� �6$1����� AQ� WDEHOXO� ���� VH� IDFH� R� FODVLILFDUH� D�P?VXULORUDQWLSHUWXUEDWLYH�DVWIHO�
7DEHOXO����RVFLOD@LL�GH�AQDOW?�IUHFYHQ@?���!��.+]� ILOWUHLPSXOVXUL�WUDQVLHQWH��VXSUDWHQVLXQL�����������PV ILOWUH�>L�OLPLWDWRDUHYDULD@LL�DOH�WHQVLXQLL�GH�UH@HD���������FX�GXUDWD�GHPLQXWH��RUH WUDQVIRUPDWRDUH�FX�SUL]H�FRPXWDWH�DXWRPDW

YDULD@LL� DOH� WHQVLXQLL� GH� UH@HD� �������� FX� GXUDWD]HFL�PV�VXWH�PV DFXPXODUH�GH�HQHUJLH�SH�FRQGHQVDWRDUH
GLVSDUL@LL�DOH�WHQVLXQLL�GH�UH@HD�VDX�YDULD@LL�������FX�GXUDWD�VHFXQGH��PLQXWH VXUVD�QHLQWUHUXSWLELO?
GLVSDUL@LL�DOH�WHQVLXQLL�GH�UH@HD��FX�GXUDWD�RUH��]LOH JUXS�PRWRU�JHQHUDWRU

aQ�JHQHUDO�P?VXULOH�DQWLSHUWXUEDWLYH�VXQW�ELGLUHF@LRQDOH��DGLF?�VH�SURWHMHD]?�HFKLSDPHQWXO�GHSHUWXUED@LLOH�FRQGXVH�SULQ�UH@HD��GDU�>L� UH@HDXD�HVWH�SURWHMDW?�GH�HYHQWXDOHOH�SHUWXUED@LL�JHQHUDWH�GHHFKLSDPHQW�
�������)LOWUH�GH�UH@HD

5ROXO�XQXL�ILOWUX�GH�UH@HD�HVWH�V?�PLF>RUH]H�SHUWXUED@LLOH�GH�OD�UH@HD�VSUH�UHFHSWRU��6H�SRW�IRORVLFkWHYD�VWUXFWXUL��IXQF@LH�GH�P?ULPHD�LPSHGDQ@HORU�GLQ�FLUFXLW��ILJXUD�����

���

���

]M

���� M

�������

��

JM

���� M

��

�

JM

���� M



��
3HQWUX�D�VH�RE@LQH�XQ�ILOWUX�FX�HIHFW�DQWLSHUWXUEDWLY�ELGLUHF@LRQDO�VH�SRDWH�IRORVL�YDULDQWD�D�WUHLD�)LH�XQ�ILOWUX�/&�OD�LQWUDUHD�F?UXLD�VH�AQVXPHD]?�R�WHQVLXQH�XWLO?�8X�>L�XQD�SHUWXUEDWRDUH�8S��ILJXUD�����

$WHQXDUHD�LQWURGXV?�GH�ILOWUX�SHQWUX�WHQVLXQHD�SHUWXUEDWRDUH�YD�IL�
D 8S8SR

= = = == == == =
L / 6 &

6 &
6 &

6 &
� � OJ � �� � OJ �Z ZZ  � � �

�
�� �� �����

'H� RELFHL� HYDOXDUHD� >L� P?VXUDUHD� VH� IDF� FX� VDUFLQ?� >L� VXUV?� DYkQG� LPSHGDQ@D� GH� ��:�=6 ��:��=L ��:���DP?QXQWH�YRU�IL�GDWH�AQ�FDSLWROXO����'LQ� FDX]D� FDSDFLW?@LORU� >L� LQGXFWLYLW?@LORU� SDUD]LWH� DOH� XQXL� ILOWUX� GH� UH@HD� �ILJXUD� �� FX� OLQLHSXQFWDW?�DSDU�&S�>L�/S���SRW�DSDUH�IHQRPHQH�GH�UH]RQDQ@?�OD�DQXPLWH�IUHFYHQ@H�VXSHULRDUH��GH�UHJXO?IRDUWH�PDUL�SHQWUX�F?�&S >L�/S VXQW�PLFL�I /&5 S� �� S I / &5 S� �� S
6FKHPD�XQRU�ILOWUH�GH�UH@HD��ILOWUX�6,(0(16�>L�ILOWUX�FX�PLH]�WRURLGDO��HVWH�GDW?�AQ�ILJXUD�����

&RQGHQVDWRULL� &[� DX� FRQH[LXQLOH� GLUHFW� OD� SO?FL� SHQWUX� D� PLQLPL]D� LQGXFWLYLW?@LOH� SDUD]LWH�&RQGHQVDWRUXO�&\�DUH�XQ�SODQ�GH�VHSDUDUH�OD�PDV?��,QGXFWDQ@HOH�/�VXQW�SDUFXUVH�GH�FXUHQ@L�AQ�VHQVXULFRQWUDUH� SHQWUX� D� VH� HYLWD� VDWXUDUHD� PLH]XOXL�� 0HQ@LQHUHD� QHVDWXUDW?� D� PLH]XOXL� HVWH� LPSRUWDQW?SHQWUX�D�VH�SXWHD� ILOWUD� LPSXOVXUL�GH�FXUHQW�PDUH�� VXSUDSXVH�SHVWH� FXUHQWXO� DEVRUELW� GH� VDUFLQ?��/D

8S8X

=L =/ MZ/
=& ��MZ&

=6

832�882

)LJXUD����

&S

/S

=�PDUH=�PLF =�PDUH =�PLF =�PLF =�PDUH

)LJXUD����

&[ &[
/
/ &\

aPS?PkQWDUH��QXO�GH�SURWHF@LH�)LJXUD����



��
ILOWUHOH� GH� UH@HD� HVWH� LQGLFDW?� IRUPD� WRURLGDO?� D� PLH]XOXL�� GHRDUHFH� IOX[XO� VH� PHQ@LQH� AQ� LQWHULRUXOLQHOXOXL�>L�QX�VH�UDGLD]?�FkPS�HOHFWURPDJQHWLF�AQ�H[WHULRU�&RQGHQVDWRULL� &[� ILOWUHD]?� FRPSRQHQWHOH� GH� PRG� GLIHUHQ@LDO�� LDU� FRQGHQVDWRULL� &\FRPSRQHQWHOH�GH�PRG�FRPXQ�9DORUL� X]XDOH� SHQWUX� FRPSRQHQWH� �AQ� JHQHUDO� � IXQF@LH� GH� FXUHQWXO� DEVRUELW� GH� VDUFLQ?�� VXQWGDWH�AQ�WDEHOXO������GDWH�OD�QLYHOXO�DQXOXL�������

7DEHOXO����)LOWUX�6,(0(16 / ��P+�&[ �P)�&\ ��Q))LOWUX�%(//,1*�/(( / ���P+��&[ ��Q))LOWUX�6&+$))1(5 / �P+���$������P+���$���&\ �[���Q)��&[ ��Q))LOWUX�7,0217$ &[ ��Q)��/ ��P+��$����P+��$������P+��$������P+���$�
&RQHFWDUHD�FRQGHQVDWRDUHORU�&\� OD� APS?PkQWDUH�SRDWH�GXFH� OD�SHUWXUEDUHD� UH@HOHL� GH� OD�XQSRWHQ@LDO�GH� APS?PkQWDUH�SHUWXUEDW��&RQGHQVDWRULL�QX�VH� OHDJ?� OD�PDVD�GH� UHIHULQ@?��&RQHFWDUHD� AQFDVFDG?�D�ILOWUHORU�GH�UH@HD�HVWH�IDYRUDELO?�GLQ�SXQFW�GH�YHGHUH�(0&�
&DUDFWHULVWLFD�GH�IUHFYHQ@?
aQ�ILJXUD������VH�SUH]LQW?�ILOWUXO�GH�UH@HD�UHDFWLY��GH�WLSXO�XQXL�GLSRUW�vQ�3 HFKLOLEUDW��3$1����

3HQWUX�GHWHUPLQDUHD�IXQF@LHL�GH�WUDQVIHU�VH�FRQVLGHU?�FDSDFLWDWHD�HFKLYDOHQW?�& & && &� �� ��
�� �� �� vQORF�GH�&�� >L�&�� �� OD�ERUQHOH�GH�LH>LUH��VH�FRQHFWHD]?�UH]LVWHQ@D�GH�VDUFLQ?� 56 LDU� 56 >L�&� DOF?WXLHVFLPSHGDQ@D�GH�VDUFLQ?�)XQF@LD�GH�WUDQVIHU�HVWH�

+ 5& 55& 5 / / 0� � � �M M
M M

6
6

6
6

Z Z
Z Z �

� � � ��
� ��

� � �
�����

'DF?�/ / /� �  ��0 HVWH�LQGXFWDQ@D�PXWXDO?�LDU�N UHSUH]LQW?�FRHILFLHQWXO�GH�FXSODM�PDJQHWLF�N 0/ / �� �IXQF@LD�GH�WUDQVIHU�VH�SRDWH�VFULH�+ 55 & 5 / N / N� � � � � �M M6
6 � 6Z Z Z � � � �� � � �� �����)UHFYHQ@D�GH�IUkQJHUH�D�FDUDFWHULVWLFLL�DPSOLWXGLQH�IUHFYHQ@?�VH�GHWHUPLQ?�GLQ�UHOD@LD�PRGXOXOXLIXQF@LHL�GH�WUDQVIHU�

&� 0
/�
/� &��&��

)LJXUD�����



��
+ 55 & 5 / N / N6� � > � �@ � �M 6 6Z Z Z � � � �� � � �� � � � � � �����
8WLOL]kQG�0$7+&$'�VH�SRDWH�DU?WD�F?�WHUPHQXO� � �� �Z & 5 / N6 � �� HVWH�PXOW�PDL�PLF�GHFkW�56�1HJOLMkQG�DFHVW�WHUPHQ���SXOVD@LD�GH�IUkQJHUH��vQ�UDGLDQL�VHFXQG?��YD�IL�Z�  �� � �G% 5/ N6� � �����&DUDFWHULVWLFD�GH�IUHFYHQ@?�D�IRVW�ULGLFDW?�FD�XUPDUH�D�XQHL�VLPXO?UL�AQ�63,&(��FX�XUP?WRDUHOHYDORUL�DOH�FRPSRQHQWHORU��56 ���:��/ �P+��&� �Q)��&�� &�� ��Q)��N �����>L�HVWH�DU?WDW?�AQ�ILJXUD�����

)LJXUD�����
6HPQDOXO� SHUWXUEDWRU� �VXSUDWHQVLXQHD�� SRDWH� DYHD� R� DF@LXQH� GH� WLSXO� XQXL� VHPQDO� GH�PRGGLIHUHQ@LDO VDX� GH� PRG� FRPXQ�� GH� DFHHD� VH� VWXGLD]?� HIHFWXO� DPEHORU� WLSXUL� GH� VHPQDOHSHUWXUEDWRDUH�� 'H� DVHPHQHD� HVWH� SRVLELO� FD� OD� ILOWUXO� UHDFWLY� V?� VH� DGDXJH� XQ� FLUFXLW� GH� OLPLWDUH� DVXSUDWHQVLXQLORU�FDUH�vPEXQ?W?@H>WH�UHMHF@LD�SHUWXUED@LLORU��aQ�ILJXUD������VH�DUDW?�FRPSRUWDUHD�AQ�WLPSD�XQXL� ILOWUX� OD� LQWUDUHD�F?UXLD� VH�DSOLF?�XQ�VHPQDO� VLQXVRLGDO� FX�R� VXSUDWHQVLXQH�VXSUDSXV?� �D��� /DLH>LUHD�ILOWUXOXL�VH�UHPDUF?�VF?GHUHD�DPSOLWXGLQLL�VXSUDWHQVLXQLL��E���$G?XJDUHD�XQXL�FLUFXLW�GH�OLPLWDUHDUH�HIHFWH�SR]LWLYH�>L�DPSOLWXGLQHD�VFDGH�GUDVWLF��F��)LOWUXO� D� IRVW� DQDOL]DW� H[SHULPHQWDO� FX� DMXWRUXO� XQXL� VLVWHP� GH� P?VXUDUH� DXWRPDW?� ,(((����3$1�����&RQWUROHUXO� D� IRVW� XQ� FDOFXODWRU� 3&���';�� HFKLSDW� FX� LQWHUID@?� +$0(*�+2� ��� ,(((����*3,%��3URJUDPXO�GH�FRPDQG?�VH�SRDWH�VFULH�vQ�%$6,&��3$6&$/�VDX�&��EHQHILFLLQG�GH�ELEOLRWHFLOH�GHVXEUXWLQH�RIHULWH�GH�SURGXF?WRU�� aQ�FD]XO�DFHVWHL�P?VXU?UL��VH� WULPLW�YDORULOH�QHFHVDUH�GH�IUHFYHQ@?� ODJHQHUDWRUXO�+$0(*�+0�����FDUH�JHQHUHD]?�OD� LH>LUHD�VD�XQ�VHPQDO�FX�QLYHO�FRQVWDQW�FH�VH�DSOLF?ILOWUXOXL�� 1LYHOHOH� WHQVLXQLL� GH� OD� LH>LUHD� ILOWUXOXL� VH� FLWHVF� GH� OD� PXOWLPHWUXO� +(://(7�3$&.$5'+3�����$�� 'DWHOH� GH� LH>LUH� VH� JUXSHD]?� vQ� SHUHFKL� IUHFYHQ@?�WHQVLXQH� GH� LH>LUH� GH� F�D�� �YDORDUHHIHFWLY?�VDX�YkUI�OD�YkUI��VXE� IRUPD�XQHL�PDWULFL�FX�GRX?�FRORDQH��0DWULFHD�RE@LQXW?�VH�SRDWH�FLWL� FXDMXWRUXO� PHGLXOXL� 0$7+&$'� vQ� YHGHUHD� WUDV?ULL� GH� FDUDFWHULVWLFL� >L� FDOFXO?ULL� XQRU� P?ULPL� UHOHYDQWH�FXP�DU�IL�GH�H[HPSOX�IUHFYHQ@D�OD���G%��'DWHOH�DFKL]L@LRQDWH�DX�IRVW�SURFHVDWH�vQ�0$7+&$'��RE@LQkQGX�VH�FDUDFWHULVWLFD�GH�IUHFYHQ@?GLQ� ILJXUD� ������ 5H]XOWDWHOH� H[SHULPHQWDOH� FRQILUP?� UH]XOWDWHOH� WHRUHWLFH� RE@LQXWH� SULQ� VLPXODUH� vQ363,&(��&RQILJXUD@LLOH�GH�P?VXU?�VXQW�FHOH�GHVFULVH�AQ�FDSLWROXO���



��

)LJXUD�����



��
)LJXUD�����6HQVXO�GH� AQI?>XUDUH� SH�PLH]XO� WRURLGDO� DUH� LPSRUWDQ@?� SHQWUX� WLSXO� GH� SHUWXUED@LH� FDUH� YD� ILUHMHFWDW?�PDL�SXWHUQLF�ILJXUD������

2� SHUWXUED@LH� GH� PRG� FRPXQ� YD� GHWHUPLQD� DSDUL@LD� AQ� PLH]� D� XQRU� FkPSXUL� PDJQHWLFH� GHDFHOD>L�VHQV�>L�DVWIHO� ILOWUXO�YD�SUH]HQWD�R� LQGXFWLYLWDWH�PDUH��D���$FHDVW?�FRQILJXUD@LH�VH�QXPH>WH�FXFXUHQW�FRPSHQVDW�>L�HVWH�SUHIHUDELO?�GHRDUHFH�FXUHQWXO�XWLO�DEVRUELW�GH�VDUFLQ?�QX�GXFH�PLH]XO�F?WUHVDWXUD@LH��aQ�ILJXUD����E�SHUWXUED@LD�GH�PRG�GLIHUHQ@LDO� �HVWH�FHD�PDL�ELQH�ILOWUDW?��8QHOH�ILUPH�SURGXFILOWUH� FX� LQGXFWDQ@H� SHQWUX� DPEHOH� FRPSRQHQWH�� H[HPSOX� ILLQG� FRQILJXUD@LD� GLQ� �F��� IRORVLW?� AQ� XQHOHILOWUH�6,(0(16�
������(OHPHQWH�GH�OLPLWDUH �6XUJH�$UUHVWHU�

(OHPHQWHOH�GH�OLPLWDUH�VXQW�HOHPHQWH�GH�FLUFXLW�QHOLQLDUH�FDUH�WDLH�YkUIXULOH�GH�WHQVLXQH��)LOWUHOHHFKLSDWH� FX� HOHPHQWH� GH� OLPLWDUH� VH� QXPHVF� >L� ILOWUH� FX� DEVRUE@LH� GHRDUHFH� FRQYHUWHVF� HQHUJLDSHUWXUEDWRDUH�AQ�HQHJLH�FDORULF?��8Q�ILOWUX�GH�UH@HD�REL>QXLW�� ILLQG�UHDFWLY�� UHWXUQHD]?�AQ�UH@HD�HQHUJLDSHUWXUED@LHL�
��9DULVWRUXO�029��0HWDO�2[LG�9DULVWRU�&DUDFWHULVWLFD�WLSLF?�D�XQXL�YDULVWRU��9ROWDJH�'HSHQGHQW�5HVLVWRU��HVWH�GDW?�AQ�ILJXUD������

D E)LJXUD����� F



��

3H�SRU@LXQHD�GH�FDUDFWHULVWLF?�PDUFDW?�FX�OLQLH�SXQFWDW?�, .85 8, . 8   �
D

D
�� � �����

9DULVWRUXO� LQWU?� AQ� DF@LXQH� AQ� WLPSL� GH� RUGLQXO� VXWH� QV�� >L� SRDWH� GLVLSD� GRDU� FDQWLW?@L� PLFL� GHHQHUJLH�������-��
��7UDQV�=RUE �7UDQVLHQW�=HQHU�$EVRUEHU�(VWH�GHQXPLUHD�GDW?�GH�*HQHUDO�6HPLFRQGXFWRU� ,QGXVWULHV� OD� GRX?�GLRGH�=HQHU� AQVHULDWH� AQVHQVXUL�FRQWUDUH��ILJXUD������

'LQ�SXFW�GH�YHGHUH�FRQVWUXFWLY�WUDQV]RUEXO�HVWH�R�GLRG?�GH�VLOLFLX�FX�DYDODQ>?��FDUH�SRDWH�V?FRQGXF?� XQ� FXUHQW� PDUH� AQ� SHULRDGD� GH� VWU?SXQJHUH�� 7UDQV]RUEXO� HVWH� XQ� HOHPHQW� IRDUWH� UDSLG�U?VSXQGH�AQ�QV��GDU�SRDWH�GLVLSD�HQHUJLL�IRDUWH�PLFL�����-�9DULVWRUXO� >L� WUDQV]RUEXO� OLPLWHD]?� VXSUDWHQVLXQLOH� FD� AQ� ILJXUD� ����� �VLPXO?ULOH� VXQW� AQ� PDUHSDUWH�YDODELOH��
��7XE�FX�GHVF?UFDUH�AQ�JD]H�GH�WLS�$55(6725��(FODWRU�/D�GHVFKLGHUH��WHQVLXQHD�OD�ERUQH�VH�OLPLWHD]?�OD���9��IXQF@LRQDUHD�HVWH�DVHP?Q?WRDUH�FX�DGLDFXOXL���&DUDFWHULVWLFD�WLSLF?�D�DUUHVWRUXOXL�HVWH�GDW?�AQ�ILJXUD������

8D�HVWH�WHQVLXQHD�GH�DSULQGHUH��8E�HVWH�WHQVLXQHD�SH�WXEXO�DSULQV�LDU�8F�WHQVLXQHD�GH�DSDUL@LHD� DUFXOXL� HOHFWULF�� 9DULD@LD� AQ� WLPS� D� WHQVLXQLL� HVWH� GDW?� AQ� ILJXUD� ����� D� FX� SXQHUHD� AQ� HYLGHQ@?� DGLIHUHQ@HL�AQWUH�WHQVLXQHD�GH�DSULQGHUH�VWDWLF?�>L�FHD�GLQDPLF?��*UDILFXO�WHQVLXQH��WLPS��9ROWDJH�7LPH&XUYH��GLQ�ILJXUD������E�DUDW?�F?��OD�FUH>WHUHD�YLWH]HL�IURQWXOXL�HVWH�QHYRLH�GH R�WHQVLXQH�PDL�PDUH�GHGHVFKLGHUH��VDX�GH�XQ�LPSXOV�PDL�ODUJ�

)LJXUD�����

X�W�
���X�W� 7HQVLXQHD�GHDSULQGHUH�GLQDPLF?7HQVLXQHD�GH

����� ���� ���� �������������������,�$�)LJXUD�����

8�9�8D
8E
8F

6LPERO

83 8
,

)LJXUD�����
6LPERO



��

$UUHVWRUXO� U?VSXQGH� AQ� WLPSL� GH� RUGLQXO�PLFURVHFXQGHORU�� GDU� SRDWH� GLVLSD� HQHUJLL� GH� RUGLQXOVXWH�GH�M��/D�DSULQGHUH�VH�FUHHD]?�R�GHSUHVLXQH�AQ�IRUPD�WHQVLXQLL��ILJXUD������D��7XEXO�DUUHVWRU�HVWHXQ�HOHPHQW�GH�OLPLWDUH�VXSHULRU�GLQ�SXQFW�GH�YHGHUH�DO�SHUWXUED@LLORU�UHWULPLVH�AQ�UH@HD��UHWULPLWH�R�PLF?SDUWH�GLQ�SHUWXUED@LD�DSOLFDW?���aQ�VWDUH�EORFDW?�DUH�R�FDSDFLWDWH�PDL�PLF?�GH���P)�>L�R�UH]LVWHQ@?�PDLPDUH�GH����� :�
)LOWUX�FX�YDULVWRU��WUDQV]RUE�>L�WXE�DUUHVWRU8Q�VLVWHP�GH�SURWHF@LH�FRQ@LQH� WRDWH�DFHVWH�HOHPHQWH�GH� OLPLWDUH��FX�SUDJXULOH�GH�GHFODQ>DUHVWDELOLWH�FD��SULPXO�V?�GHFODQ>H]H�7UDQV�=RUEXO�� ILLQG�FHO�PDL� UDSLG��DSRL�YDULVWRUXO�>L�DSRL�DUUHVWRUXO�)LHFDUH�� SULQ� LQWUDUHD� AQ� DF@LXQH� GDF?� WHQVLXQHD� FRQWLQX?� V?� FUHDVF?�� SURWHMHD]?� HOHPHQWXO� FDUH� DGHFODQ>DW�AQDLQWHD�OXL��2�DVWIHO�GH�VFKHP?�HVWH�GDW?�AQ�ILJXUD������

(OHPHQWHOH�GH�OLPLWDUH�SRW�HFKLSD�>L�DOWH�WLSXUL�GH�ILOWUH��FXP�DU�IL��ILOWUX�FX�OLPLWDUH�SHQWUX�DQWHQH�GH�UHFHS@LH��HOHPHQW�GH�OLPLWDUH�SHQWUX�UH@HD�(WKHUQHW�SH�FDEOX�FRD[LDO��PRQWDW�AQ�FXSO?�%1&��HOHPHQW�GH�OLPLWDUH�AQ�FDEOXULOH�GH�WUDQVIHU�VHULDO�56����aQ� OLSVD� XQRU� FRPSRQHQWH� VSHFLDOL]DWH� SHQWUX� OLPLWDUH�� VH� SRW� IRORVL� GLIHULWH� PRQWDMH�� 'RX?PRQWDMH�VLPSOH�FX�WULDF�VH�SRW�YHGHD�AQ�ILJXUD������

5H@HD
6,*� /

5 7K
D

5 7K
5�

5 7K
5H@HD

& 8�8�!8�8�!8�!8�

=� =�

8,1 8287

(QHUJLH�GLVLSDW?� PDUH��������������PLF?��������������������I��PLF?9LWH]?�GH�GHVFKLGHUH� PLF?���������������PDUH�������������������I��PDUH)LJXUD�����

/



��

aQ� ILJXUD������D�� OD�DSDUL@LD�XQHL� VXSUDWHQVLXQL� WULDFXO� LQWU?� AQ� FRQGXF@LH� >L� VLJXUDQ@D� VH� DUGH�,QGXFWDQ@D�/�VH�SXQH�SHQWUX� OLPLWDUHD�YLWH]HL�GH�FUH>WHUH�D� WHQVLXQLL� SH� WULDF� FDUH�DU�SXWHD�SURGXFHDPRUV?UL�SDUD]LWH��aQ�ILJXUD������E�LQWUDUHD�AQ�FRQGXF@LH�D�XQXL�WULDF�VH�SURGXFH�GDF?�YDULD@LD�WHQVLXQLLDQRGLFH� HVWH� PDUH� �OD� LPSXOVXUL� SDUD]LWH�� VDX� OD� DSDUL@LD� XQRU� LPSXOVXUL� SH� OLQLD� GH� APS?PkQWDUH�(QHUJLD�HVWH�GLVLSDW?�SH�UH]LVWHQ@HOH�5� >L�WULDFL�/LPLWDUHD�VXSUDWHQVLXQLORU�VH�SRDWH� IDFH�VLPSOX� OD�R�SXQWH� UHGUHVRDUH�SULQ� AQORFXLUHD�D�GRX?GLRGH�FX�GLRGH�=HQHU��FD� AQ� ILJXUD�������'LRGHOH�=HQHU�VXQW� IRORVLWH�FD�GLRGH� UHGUHVRDUH��8Q� LPSXOVFDUH�GHS?>H>WH�WHQVLXQHD�GH�VWU?SXQJHUH�YD�IL�PLF>RUDW�

�

������$OWH�HOHPHQWH�DQWLSHUWXUEDWLYH
7UDQVIRUPDWRDUH�DQWLSHUWXUEDWLYH��7UDQVIRUPDWRU�FX�SUL]H�FRPXWDWH�DXWRPDW��ILJXUD������D�

)LJXUD�����
%ORF�GH�FRPSDUDUH�>L�GHFL]LH

5H@HD 5H@HD.

D
E

5H@HD

)LJXUD�����



��
7LPSXO� GH� LQWUDUH� AQ� DF@LXQH� HVWH� GHWHUPLQDW� GH� WLSXO� FRPXWDWRDUHORU� .� IRORVLWH�� UHOHH�� WULDFL�WUDQ]LVWRUL���7UDQVIRUPDWRU�XOWUDL]RODWRU��ILJXUD������E�6XSOLPHQWDU� ID@?�GH�DOWH�PHWRGH�GH�VXSULPDUH�D�SHUWXUED@LLORU�� XQ� HIHFW� IDYRUDELO� (0&� AO� DUHXWLOL]DUHD�WUDQVIRUPDWRDUHORU�XOWUDL]RODWRDUH��FDUH�FRQ@LQ�R� L]RODUH�VXSOLPHQWDU?��HFUDQ��AQWUH�SULPDU�>LVHFXQGDU��(FUDQXO�FHO�PDL�HILFLHQW�HVWH�IRUPDW�GLQ�WDEO?�GH�FXSUX�VDX�DOXPLQLX��GDU�VH�SRDWH�IRORVL�>L�RAQI?>XUDUH�SH�XQ�VLQJXU�VWUDW��OHJDW�OD�APS?PkQWDUH��$FHVWH�WUDQVIRUPDWRDUH�XOWUDL]RODWRDUH�UHDOL]HD]?R�FDSDFLWDWH�GH�FXSODM�AQWUH�AQI?>XU?UL�GH���������S)�>L�UH]LVWHQ@H�GH�SHVWH��������0:��6H�SRW�IRORVLGLVWDQ@?UL��HFUDQ?UL�VXSOLPHQWDUH��HFUDQ?UL�PXOWLSOH��HFUDQ?UL�HUPHWL]DWH�DQWLSHUWXUEDWLYH�
6XUVH�QHAQWUHUXSWLELOHaQ� JHQHUDO� UH@HDXD� DUH� F?GHUL� GHVH� FX� GXUDWD� GH� ]HFL�VXWH� GH� PV�� GDWRUDWH� AQ� SULQFLSDOVFXUWFLUFXLWHORU��'HIHFWH�DOH�HFKLSDPHQWHORU�GH�GLVWULEX@LH�SRW�SURYRFD�F?GHUL�GH�OXQJ?�GXUDW?��6ROX@LDFHD�PDL�SRWULYLW?��PDL�DOHV�SHQWUX�VHUYHU�XO�GH�UH@HD�HVWH�VXUVD�QHAQWUHUXSWLELO?��836���8QLQWHUUXSWDEOH3RZHU�6XSSO\��&ODVLILFDUH��836� RQ�OLQH�� VXQW� LQWURGXVH� AQ� UH@HDXD� GH� DOLPHQWDUH� >L� WUDQVIRUP?� SHUPDQHQWWHQVLXQHD��LQGLIHUHQW�GDF?�H[LVW?�GHIHF@LXQL�GH�DOLPHQWDUH�VDX�QX��836�RII�OLQH��VXQW�FRQHFWDWH�AQ�SDUDOHO�FX�UH@HDXD�>L�VH�FRQHFWHD]?�QXPDL�FkQG�H[LVW?DYDULL��GXUDWD�GH�FRQHFWDUH�ILLQG�����PV�836� RII�OLQH� VH� FODVLILF?� GXS?� FDSDFLWDWHD� GH� D� UHGD� OD� VDUFLQ?� AQ� PRPHQWXO� AQWUHUXSHULL� RYDORDUH�D�WHQVLXQLL�FkW�PDL�DSURSLDW?�GH�FHD�D�WHQVLXQLL�GLVS?UXWH��FX�PD[LP�PLQLP�FDUH�UHG?�SRODULWDWHD�FRUHFW?�FX�LH>LUH�VLQFURQL]DW?��FDUH�UHG?�>L�SDQWD�FRUHFW?�D�WHQVLXQLL�GLVS?UXWH�aQ� SHULRDGD� AQ� FDUH� 836� RII�OLQH� FRPXW?�� UH]HUYD� GH� HQHUJLH� WUHEXLH� IXUQL]DW?� GHFRQGHQVDWRDUHOH�GLQ�VXUVD�GH�DOLPHQWDUH�D�VLVWHPXOXL�6XUVD�836�RQ�OLQH�DUH�VXSOLPHQWDU�DYDQWDMXO�F?�HOLPLQ?�YkUIXULOH�GH�WHQVLXQH�GLQ�WHQVLXQHD�GHDOLPHQWDUH��GLQ�FDX]D�EDWHULHL��WDPSRQ�GH�HQHUJLH�
5HDOL]?UL�DFWXDOHaQ� �&20���� VXQW� SUH]HQWDWH� XOWLPHOH� UHDOL]?UL� AQ� GRPHQLXO� VXSUHV?ULL� SHUWXUED@LLORU� GLQ� UH@HDVSUH�HFKLSDPHQW�>L�GH�OD�HFKLSDPHQW�VSUH�UH@HD��6XQW�SUH]HQWDWH�DVWIHO��/,1(�&21',7,21(56��/6����FDUH�FRQ@LQH�ILOWUH�GH�UH@HD�>L�XQ�UHJXODWRU�FDUH�PHQ@LQH�WHQVLXQHD�GH�DOLPHQWDUH�D�HFKLSDPHQWXOXL�FRQVWDQW?�OD�FUH>WHUHD�WHQVLXQLL�UH@HOHL��/6�����/&�����FRQ@LQ�ILOWUH�GH�UH@HD�>L�UHJXODWRU�FDUH�PHQ@LQH�WHQVLXQHD�GH�DOLPHQWDUH�D�HFKLSDPHQWXOXL�LQGLIHUHQW�GH�YDULD@LD�WHQVLXQLL�UH@HOHL�6L[�2XWOHW�6SLNH�%DU�VXSUHVHD]?�YkUIXUL�FX�HQHUJLH�GH�SkQ?�OD�����MRXOL�,VREDU�6XUJH�6XSUHVVRU�>L�,VRWHO�6XUJH�6XSUHVVRU�FRQ@LQ�ILOWUH�GH�UH@HD�>L�HOHPHQWH�GH�OLPLWDUHD�YkUIXULORU$FHVWH�UHDOL]?UL�VXQW�DQXQ@DWH�GH�ILUPD�75,33�/,7(�VXE�IRUPD�XQRU�SUL]H�FX�VLJXUDQ@H�UDSLGHFDUH�DX�AQJOREDWH�>L�HOHPHQWHOH�GH�VXSUHVDUH�aQ��70&����ILUPD�)OXNH�3KLOLSV�GHVFULH�FRQGL@LRQHUH�GH�UH@HD�GLQ�VHULD�3(��������������GkQGXUP?WRDUHOH�FDUDFWHULVWLFL��OD�R�YDULD@LH�D�WHQVLXQLL�GH�LQWUDUH�GH�OD����9�OD����9��R�YDULD@LH�GH��������D�WHQVLXQLL�GH�LH>LUH��OD�DFHHD>L�YDULD@LH�D�WHQVLXQLL�GH�LQWUDUH��GDU�>L�R�YDULD@LH�D�VDUFLQLL�GH�OD���OD�VDUFLQD�PD[LP?��RYDULD@LH�GH�PD[LP���������UH]HUYD�GH�HQHUJLH�HVWH�GH���PV�OD�VDUFLQD�PD[LP?��SURWHF@LH�OD�VFXUWFLUFXLW�AQ�VDUFLQ?��FXUHQWXO�VH�OLPLWHD]?�OD������GLQ�YDORDUHD�PD[LP?��VXQW�SRVLELOH�YDULDQWH�FX�GHFXSODUH�JDOYDQLF?�>L�YDULDQWH�WULID]DWH��JUHXWDWH������NJ�


