
� �
� � � � � � � � � � � �

� � � � � � �
� � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � �
� � � � � � � � � � � � �

� � � � � � � � � � � � � �
� � � � � � � � � �

� � � � � � � � � � � � � � �
� � � � � � � � �

� � � � � � � � � � � � �
� � � � � � � � � � �

� �
� � � � � � � � � � � �

� � � � � � � � � � � � � � � �
� � � � � � � � � � � � �

� � � � � � � � � � �
� � � � � � � �

� � � � � � � � � � � � � � �
� �

� � � � � � � � � � � � � � �
� � � � � � � � � �

� � � � � � �
� � � � � � � � � � � � � � �

� � � � � � � � � � � �
� � � � � � � � � � �
� � �

� � � � � � � � � � � � � � �
� � � � � � � � �

� � � � � � � � � � � � � � �
� � � � � � � � � � � �

� � �
� � � � � � � � � � � � �

� � � � � � � � � � �
� � � � � � � � � � � � � �

� � � � � � � � � � � � � �
� � � �
� � � � � � � � � � � � � � �

� � � � � � � � � � � �
� � � � � � � � � � � � �
� � � � � � � � � � � � � � �
� � � � � � � � � � � � � �

� � � � � � �
� � � � � � � � � � � � �

� � � � � � � � � � � �
� � � � � � � � � �

485

$77,�*LRUQDWH�)LWRSDWRORJLFKH�������������������
�

�

$1$/,6,�7(0325$/(�'(//$�5(6,67(1=$�$//¶$00,'(�'(//¶$&,'2�
&$5%266,/,&2��&$$��0$1',3523$0,'�,1�3232/$=,21,�

',�3/$6023$5$�9,7,&2/$�
�

6�/��72))2/$77,���3��&$03,$���3�$��%,$1&2���3��%256$���0��&2$77,���
6�)�)��7255,$1,���+��6,(527=.,��

��'LSDUWLPHQWR�GL�6FLHQ]H�$JUDULH�H�$PELHQWDOL�
8QLYHUVLWj�GHJOL�6WXGL�GL�0LODQR��0LODQR��,WDOLD�

��6\QJHQWD�,WDOLD�6SD��YLD�*DOODUDWH�������������0LODQR��,WDOLD�
��6\QJHQWD�&URS�3URWHFWLRQ�0�QFKZLOHQ�$*��6FKDIIKDXVHUVWUDVVH�����

�����6WHLQ��6ZLW]HUODQG�
�

5,$668172��
/D�JHVWLRQH�GHOOD�UHVLVWHQ]D�DL�IXQJLFLGL�UDSSUHVHQWD�XQD�GHOOH�VILGH�SL��LPSRUWDQWL�QHO�FDPSR�
GHOOD�GLIHVD�GHOOH�FROWXUH�GDL�PLFHWL�ILWRSDWRJHQL��,Q�TXHVWR�VHQVR��O¶DSSOLFD]LRQH�GL�RSSRUWXQH�
VWUDWHJLH�DQWLUHVLVWHQ]D��PRGXODWH�LQ�IXQ]LRQH�GHOOH�FDUDWWHULVWLFKH�LQWULQVHFKH�GHO�SDWRJHQR��GHO�
IXQJLFLGD� H� GHOO¶DPELHQWH� LQWHVR� QHO� VXR� VHQVR� SL�� DPSLR�� q� LPSUHVFLQGLELOH� SHU� RWWHQHUH�
XQ¶HIILFDFH� SURWH]LRQH�� 6FRSR� GHO� SUHVHQWH� ODYRUR� HUD� YDOXWDUH�� VX� XQD� VFDOD� WHPSRUDOH� GL�
TXDWWUR�DQQL��O¶HIILFDFLD�QHO�FRQWHQLPHQWR�GHOOD�SHURQRVSRUD�GHOOD�YLWH�GD�SDUWH�GL�XQD�VWUDWHJLD�
DQWLUHVLVWHQ]D� FRPSUHQGHQWH� O¶DPPLGH�GHOO¶DFLGR� FDUERVVLOLFR� �&$$��PDQGLSURSDPLG� LQ�GXH�
YLJQHWL�� LO�SULPR�FDUDWWHUL]]DWR�GD�XQD� IRUWH�FRPSRQHQHWH� UHVLVWHQWH� H� O¶DOWUR�GD� VHQVLELOLWj�DO�
IXQJLFLGD��,�ULVXOWDWL�KDQQR�PRVWUDWR�FRPH�OD�VWUDWHJLD�FRQ�PDQGLSURSDPLG�DEELD�FRQVHQWLWR�GL�
RWWHQHUH�XQD�SURWH]LRQH�RWWLPDOH�GHOOD�FROWXUD��DQDORJD�D�TXHOOD�RWWHQXWD�XWLOL]]DQGR�DOWUH�FODVVL�
GL�IXQJLFLGL��QRQRVWDQWH�L�GLYHUVL�SURILOL�GL�UHVLVWHQ]D�GHOOH�SRSROD]LRQL�GHO�SDWRJHQR��YDOXWDWL�
PHGLDQWH�VDJJL�GL�VHQVLELOLWj�H�FDUDWWHUL]]D]LRQH�GHOOH�PXWD]LRQL�DVVRFLDWH�DOOD�UHVLVWHQ]D��
3DUROH�FKLDYH��SHURQRVSRUD�GHOOD�YLWH��VWUDWHJLD�DQWLUHVLVWHQ]D��JHVWLRQH�GHOOD�SHURQRVSRUD�
�

6800$5<�
7,0(�6(5,(6�,19(67,*$7,21�2)�5(6,67$1&(�72�7+(�&$5%2;</,&�$&,'�
$0,'(��&$$��0$1',352$0,'�,1�3/$6023$5$�9,7,&2/$�3238/$7,216�

7KH�IXQJLFLGH�UHVLVWDQFH�G\QDPLFV�LQ�ILHOG�SRSXODWLRQV�RI�IXQJDO�SDWKRJHQV�DUH�LQIOXHQFHG�E\�
WKH� FRPSOH[� LQWHUDFWLRQV� RI� VHYHUDO� IDFWRUV�� VXFK� DV� SDWKRJHQ�� KRVW�� IXQJLFLGH� DQG�
HQYLURQPHQW�� ,Q� WKLV� VWXG\�� PDQGLSURSDPLG�� D� PHPEHU� RI� WKH� PHGLXP�ULVN� IXQJLFLGH� FODVV�
&DUER[\OLF�$FLG�$PLGHV� �&$$���ZDV� HPSOR\HG� LQ� DQ� DQWLUHVLVWDQFH� VWUDWHJ\� DJDLQVW� D� KLJK�
ULVN�SDWKRJHQ��3ODVPRSDUD�YLWLFROD��WR�HYDOXDWH�WKH�HIILFDF\�LQ�GLVHDVH�PDQDJHPHQW�LQ�UHODWLRQ�
WR� IXQJLFLGH� VHQVLWLYLW\� LQ� UHDO� ILHOG� FRQGLWLRQV�� 7KH� &$$� VHQVLWLYLW\� DQG� WKH� *����6�9�
PXWDWLRQV�ZHUH�DQDO\]HG�DW�IRXU�SKHQRORJLFDO�VWDJHV�RYHU�D���\HDU�SHULRG�LQ�WZR�FRPPHUFLDO�
YLQH\DUGV�ZLWK� SDWKRJHQ� SRSXODWLRQV� FKDUDFWHUL]HG� E\� GLIIHUHQW� VWDUWLQJ� OHYHOV� RI� UHVLVWDQFH��
UHVLVWDQFH�DQG�VHQVLWLYLW\�WR�&$$��7KH�UHVXOWV�IURP�ERWK�ILHOGV�VKRZHG�JRRG�GLVHDVH�FRQWURO��
FRPSDUDEOH� WR� WKDW� DFKLHYHG� E\� DSSO\LQJ� RWKHU� IXQJLFLGH� FODVVHV�� GHVSLWH� WKH� GLIIHUHQW�
*����6�9� IUHTXHQFLHV� DQG� VHQVLWLYLW\� SDWWHUQV�� 7KH� WZR� VWDUWLQJ� SRSXODWLRQV� FKDQJHG� RYHU�
WLPH�GHSHQGLQJ�RQ�WKH�VWUDWHJ\�DSSOLHG�DQG�UHWXUQ�WR�VHQVLWLYLW\�ZDV�IDYRUHG�E\�WKH�DEVHQFH�RI�
PDQGLSURSDPLG�WUHDWPHQWV�IRU�WKUHH�FRQVHFXWLYH�\HDUV��
.H\ZRUGV��JUDSHYLQH�GRZQ\�PLOGHZ��DQWLUHVLVWDQFH�VWUDWHJ\��GLVHDVH�PDQDJHPHQW��
�
�
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,1752'8=,21(�
,O� JUXSSR� GHL� &$$� �DPPLGL� GHOO¶DFLGR� FDUERVVLOLFR��� FKH� FRPSUHQGH� PDQGLSURSDPLG�� q�

IRUPDWR� GD� GLYHUVH� VRVWDQ]H� DWWLYH� DFFRPXQDWH� GDOOR� VWHVVR� PHFFDQLVPR� G¶D]LRQH� H� GD�
UHVLVWHQ]D� LQFURFLDWD�� L� FHSSL� GL� 3ODVPRSDUD� YLWLFROD� UHVLVWHQWL� D� XQD� GHOOH� VRVWDQ]H� DWWLYH�
DSSDUWHQHQWL�D�TXHVWR�JUXSSR��VRQR�TXLQGL�UHVLVWHQWL�DQFKH�D�WXWWH�OH�DOWUH��1RQRVWDQWH�LO�ODUJR�
LPSLHJR�FKH�q�VWDWR�IDWWR�GHL�&$$�QHO�FRQWHQLPHQWR�GHOOH�HSLGHPLH�GL�3��YLWLFROD�ILQ�GDO�������
L�SULPL�IHQRPHQL�GL�UHVLVWHQ]D�VRQR�VWDWL�ULVFRQWUDWL�VROR�QHO�������,O�PHFFDQLVPR�GL�UHVLVWHQ]D�
q�VWDWR�UHFHQWHPHQWH�GHVFULWWR��H�ULVXOWD�HVVHUH�OHJDWR�DG�XQ�SROLPRUILVPR�D�VLQJROR�QXFOHRWLGH�
�613�� D� OLYHOOR� GHO� FRGRQH� ����� GHO� JHQH� GHOOD� FHOOXORVD� VLQWDVL�� &HV$��� FKH� FRPSRUWD� OD�
VRVWLWX]LRQH�GHOOD�JOLFLQD��*������FRQ�VHULQD��6������R�YDOLQD��9������QHOOD�SURWHLQD��%OXP�HW�
DO��� ������� /D� PXWD]LRQH� DVVRFLDWD� DOOD� UHVLVWHQ]D� YLHQH� GHQRPLQDWD� *����6�9�� ,O� FDUDWWHUH�
OHJDWR� DOOD� UHVLVWHQ]D� VL� PDQLIHVWD� VROR� LQ� LQGLYLGXL� RPR]LJRWL� SHU� OD� VLQJROD� PXWD]LRQH� R�
HWHUR]LJRWL� SHU� HQWUDPEH�� UHQGHQGR� WHQGHQ]LDOPHQWH� SRFR� ULVFKLRVD� OD� VXD� GLIIXVLRQH� QHO�
WHUULWRULR��7XWWDYLD��QHJOL�XOWLPL�DQQL�VWDQQR�SURJUHVVLYDPHQWH�HPHUJHQGR�GLYHUVH�VHJQDOD]LRQL�
GL� UHVLVWHQ]D� DL� &$$� LQ� SRSROD]LRQL� GL� 3�� YLWLFROD� SUREDELOPHQWH� LPSXWDELOL� DO� IUHTXHQWH�
XWLOL]]R�GHOOH�VRVWDQ]H�DWWLYH�DSSDUWHQHQWL�DOOD�FODVVH� �$RNL�HW�DO���������'HOPDV�HW�DO���������
1DQQL� HW� DO��� ������ 6DZDQW� HW� DO��� ������� Ê� TXLQGL� HPHUVD� OD� QHFHVVLWj� GL� DSSURIRQGLUH� OH�
FRQRVFHQ]H� GHO� IHQRPHQR� SHU� TXDQWR� ULJXDUGD� OD� JHVWLRQH� GHOOD� UHVLVWHQ]D� LQ� SLHQR� FDPSR��
WHQHQGR�LQ�FRQVLGHUD]LRQH�OH�FDUDWWHULVWLFKH�FKH�FRQWUDGGLVWLQJXRQR�L�FHSSL�UHVLVWHQWL�H�OD�ORUR�
IUHTXHQ]D�DOO¶LQWHUQR�GHOOD�SRSROD]LRQH��
$� WDO� ILQH� q� VWDWD� YDOXWDWD� O¶HIILFDFLD� GL� XQD� VWUDWHJLD� DQWLUHVLVWHQ]D� FRPSUHQGHQWH�

PDQGLSURSDPLG�QHO�FRQWHQLPHQWR�GHOOD�SHURQRVSRUD�H�GHOOD�GLIIXVLRQH�GHL�FHSSL�UHVLVWHQWL�DOOD�
FODVVH� &$$� PHGLDQWH� UDIIURQWR� FRQ� XQ¶LGHQWLFD� VWUDWHJLD� QHOOD� TXDOH� VRQR� VWDWL� LPSLHJDWL�
IXQJLFLGL� FRQ� GLYHUVR�PHFFDQLVPR� G¶D]LRQH�� /¶DWWLYLWj� VSHULPHQWDOH� KD� SUHYLVWR� ULOLHYL� GHOOD�
PDODWWLD� LQ� SLHQR� FDPSR� H� VDJJL� GL� VHQVLELOLWj� DL� &$$� D� VHJXLWR� GHO� SUHOLHYR� GL� FDPSLRQL�
VLQWRPDWLFL�DO�PRPHQWR�GHO�ULOLHYR��
�

0$7(5,$/,�(�0(72',�
9LJQHWL�
/¶DWWLYLWj�VSHULPHQWDOH�q�VWDWD�VYROWD�QHO�FRUVR�GL�TXDWWUR�DQQDWH�FRQVHFXWLYH�������������LQ�

GXH�YLJQHWL�GL�FY�3LQRW�JULJLR�D�LQWHQVLWj�GHOOD�PDODWWLD�PHGLR�DOWD��VLWL�LO�SULPR��&$6��LQ�)ULXOL�
9HQH]LD�*LXOLD��D�&DVDUVD�GHOOD�'HOL]LD��31��H�LO�VHFRQGR��609��LQ�/RPEDUGLD��D�6DQWD�0DULD�
GHOOD�9HUVD��39���,�YLJQHWL�HUDQR�FDUDWWHUL]]DWL�GD�RSSRVWL�OLYHOOL�LQL]LDOL�GL�UHVLVWHQ]D�DL�&$$��
QHO�SULPR�YLJQHWR�YL�HUD�XQD�HOHYDWD�SUHVHQ]D�GL�FHSSL�UHVLVWHQWL��QHO�VHFRQGR�WRWDOH�VHQVLELOLWj��
,Q� FLDVFXQ� YLJQHWR� VRQR� VWDWL� ULFDYDWL� WUH� DSSH]]DPHQWL�� QHO� SULPR� �WHVWLPRQH� QRQ� WUDWWDWR��
717��� FRVWLWXLWR� GD� WUH� ILODUL� GL� FLUFD� ��� P�� QRQ� q� VWDWR� HVHJXLWR� DOFXQ� WUDWWDPHQWR� FRQ�
DQWLSHURQRVSRULFL�� QHJOL� DSSH]]DPHQWL� ULPDQHQWL�� GHOOD� GLPHQVLRQH� GL� �� KD� FLDVFXQR�� q� VWDWD�
VHJXLWD� XQD� VWUDWHJLD� DQWLSHURQRVSRULFD� LGHQWLFD�� FKH� GLIIHULYD� VRODPHQWH� SHU� O¶DSSOLFD]LRQH�
�VWUDWHJLD$��R�PHQR��VWUDWHJLD�%��GL�TXDWWUR�LQWHUYHQWL�D�EDVH�GL�PDQGLSURSDPLG�LQ�DOFXQH�IDVL�
IHQRORJLFKH� �WDEHOOD� ���� ,Q� HQWUDPEL� L� FDVL� L� WUDWWDPHQWL� VRQR� VWDWL� HVHJXLWL� GDOO¶D]LHQGD� H� OH�
VRVWDQ]H� DWWLYH� PRQRVLWR� VRQR� VWDWH� LPSLHJDWH� VHJXHQGR� OH� LQGLFD]LRQL� GL� HWLFKHWWD�� ,�
WUDWWDPHQWL� FRQ� PDQGLSURSDPLG� VRQR� VWDWL� LPSRVWDWL� LQ� IXQ]LRQH� GHL� FULWHUL� DQWLUHVLVWHQ]D�
ULSRUWDWL� DQQXDOPHQWH� VXO� VLWR� GHO� )5$&� �ZZZ�IUDF�LQIR��� VRQR� TXLQGL� VWDWL� HIIHWWXDWL� DO�
PDVVLPR� TXDWWUR� WUDWWDPHQWL� FRQ� OD� VRVWDQ]D� DWWLYD� VHPSUH� LQ� PLVFHOD� FRQ� XQ� SDUWQHU� GDO�
GLYHUVR� PHFFDQLVPR� G¶D]LRQH�� ,� GDWL� GL� WHPSHUDWXUD� H� SLRYRVLWj� VRQR� VWDWL� ULOHYDWL� JUD]LH� D�
FDSDQQLQH�PHWHRURORJLFKH�ORFDOL]]DWH�LQ�VLWX��
,� ULOLHYL� TXDQWLWDWLYL� GHOOD� SHURQRVSRUD� VRQR� VWDWL� HVHJXLWL� QHOOH� WUH� WHVL� DOOD� FKLXVXUD� GHO�

JUDSSROR� VHFRQGR� OD� PRGDOLWj� GHVFULWWD� GD� 5KR� HW� DO�� ������� HVSULPHQGR� OD� JUDYLWj� GHOOD�
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PDODWWLD�VHFRQGR�O¶,QGLFH�SHUFHQWXDOH�GL�,QIH]LRQH��,�,��GL�7RZQVHQG�H�+HXEHUJHU���������*OL�
,�,� VRQR� VWDWL� XWLOL]]DWL� SHU� LO� FDOFROR� GHOO¶LQGLFH� SHUFHQWXDOH� GL� SURWH]LRQH� �,�3�� VXOO¶,�,�
PHGLR� GHO� 717� VHFRQGR� $EERWW� �������� (QWUDPEL� JOL� LQGLFL� VRQR� VWDWL� VRWWRSRVWL� DG� DQDOLVL�
GHOOD�YDULDQ]D��$QRYD��H�FRQIURQWR�PXOWLSOR� WUD�PHGLH��5(*:�)��SHU�YDOXWDUH� O¶HVLVWHQ]D�GL�
GLIIHUHQ]H�VLJQLILFDWLYH�WUD�OH�VWUDWHJLH�$�H�%��6366�Y�������
�

7DEHOOD����(OHQFR�GHOOH�VRVWDQ]H�DWWLYH�H�GDWH�GL�LPSLHJR�DOOH�YDULH�IDVL�IHQRORJLFKH��))��GHOOD�
YLWH��HVSUHVVH�VHFRQGR�OD�VFDOD�%%&+��/RUHQ]�HW�DO����������QHOOD�VWUDWHJLD�$�H�%�GHL�YLJQHWL�
&$6�H�609��$O�FHQWUR�VRQR�LQGLFDWH�OH�VRVWDQ]H�DWWLYH�LQ�FRPXQH�WUD�OH�GXH�VWUDWHJLH�

$QQR� ))�
�6RVWDQ]H�DWWLYH�� 'DWH�GHL�WUDWWDPHQWL�

6WUDWHJLD�$� 6WUDWHJLD�%� &$6� 609�

�����

��� 07� ����� ����
��� 0DQGLSURSDPLG�0=� &\PR[DQLO�0=� ���� �����

������ 0HWDOD[\O0�0=� ���������������� ����������
������ 0DQGLSURSDPLG�=� $PHWRFWUDGLQ�07� ������������ ���������������
��� &\D]RIDPLG� ����� ��

�����

��� 0=� �������� ��
��� 0DQGLSURSDPLG�0=� &\PR[DQLO�0=� ����� ��

������ 0HWDOD[\O0�)� 0HWDOD[\O0�0=� ������� ��������
������ 0DQGLSURSDPLG�=� $PHWRFWUDGLQ�0=� �� ��������������

&\D]RIDPLG� $PHWRFWUDGLQ�0=� ����� ��
0DQGLSURSDPLG�)� $PHWRFWUDGLQ�0=� ���������� ��

&\D]RIDPLG� ����� ��
������ 0HWDOD[\O0���RVVLFORUXUR�GL�UDPH� ����� ��

)��IRVHWK\O�$O� ���� ��
2VVLFORUXUR�GL�UDPH� ���� ��

�����

��� 0=� ����� ����
��� 0DQGLSURSDPLG�0=� &\PR[DQLO�0=� ���� �����

������ 0HWDOD[\O0�)� 0HWDOD[\O0�0=� �������� ���������
������ &\D]RIDPLG� $PHWRFWUDGLQ�07� ����� ��

0DQGLSURSDPLG�=� $PHWRFWUDGLQ�07� ��H������ ��������������
��� 0HWDOD[\O0�RVVLFORUXUR�GL�UDPH� ����� ��

&\D]RIDPLG�F\PR[DQLO� ���� ��

�����

��� 07� ����� ��
��� 0DQGLSURSDPLG�0=� &\PR[DQLO�0=� ���������� ��������

������ 0HWDOD[\O0�0=� ��������� ����������
������ &\D]RIDPLG�IRVIRQDWR�GL�GLVRGLR� ����� �����

0DQGLSURSDPLG�=� $PHWRFWUDGLQ�07� �������� �����
��� &\D]RIDPLG�IRVIRQDWR�GL�GLVRGLR� ����� ��

��07 PHWLUDP��0= PDQFR]HE��= ]R[DPLGH��) IROSHW��
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�
6HQVLELOLWj�DL�&$$�
/D�UHVLVWHQ]D�DL�&$$�q�VWDWD�YDOXWDWD�PHGLDQWH�VDJJL�ELRORJLFL��DFFHUWDQGR�OD�ULVSRVWD�GHOOH�

SRSROD]LRQL� GL� 3�� YLWLFROD� D� PDQGLSURSDPLG� H� GLPHWKRPRUSK�� H� PROHFRODUL�� FDOFRODQGR� OD�
SHUFHQWXDOH� GL� FLDVFXQ� DOOHOH� SUHVHQWH� QHOOD� SRSROD]LRQH� D� VHJXLWR� GL� XQ� VDJJLR� GL� UHDO�WLPH�
3&5�DOOHOH�VSHFLILFD���
$O� PRPHQWR� GHO� ULOLHYR�� q� VWDWR� HVHJXLWR� LO� SUHOLHYR� GL� DOPHQR� ��� IRJOLH� VLQWRPDWLFKH� LQ�

PDQLHUD� FDVXDOH� DOO¶LQWHUQR� GL� FLDVFXQ� DSSH]]DPHQWR�� /D� VRVSHQVLRQH� DFTXRVD� GL� VSRUDQJL�
�������� VSRUDQJL�P/�� RWWHQXWD� GDOOH� IRJOLH� FDPSLRQDWH� q� VWDWD� LQ� SDUWH� XWLOL]]DWD�
LPPHGLDWDPHQWH�SHU�L�VDJJL�GL�VHQVLELOLWj�DL�&$$��LQ�SDUWH�q�VWDWD�XWLOL]]DWD�SHU�O¶HVWUD]LRQH�GHO�
'1$���
,� VDJJL� GL� VHQVLELOLWj� VRQR� VWDWL� HIIHWWXDWL� PHGLDQWH� LQRFXOD]LRQH� VSHULPHQWDOH� GHOOD�

VRVSHQVLRQH�GL�VSRUDQJL�VX�GLVFKHWWL�IRJOLDUL�GL�YLWH�FY�3LQRW�QRLU��������FP��SUHYHQWLYDPHQWH�
WUDWWDWL�FRQ�L�IRUPXODWL�FRQFHQHQWL�PDQGLSURSDPLG��3HUJDGR�6&��6\QJHQWD�,7��R�GLPHWKRPRUSK�
�)RUXP����:3��%$6)�,WDOLD�VSD���3HU�RJQL�FRQFHQWUD]LRQH�VRQR�VWDWL�LQRFXODWH�WUH�UHSOLFKH�GD�
�� GLVFKHWWL� IRJOLDUL� GHULYDQWL� GD� WUH� IRJOLH� GL� YLWH� ��D��D� IRJOLD� D� SDUWLUH� GDOO¶DSLFH� GHO�
JHUPRJOLR���/H�FRQFHQWUD]LRQL�ILQDOL�GHOOH�GXH�PROHFROH�VRQR�VWDWH�SDUL�D���������������������
PJ�/� SHU� PDQGLSURSDPLG� H� ������������������ H� ���� PJ�/� SHU� GLPHWKRPRUSK�� 2SSRUWXQL�
WHVWLPRQL�QRQ�WUDWWDWL�VRQR�VWDWL�DOOHVWLWL� LQ�FLDVFXQD�SURYD��/¶�LQGLFH�SHUFHQWXDOH�GL�LQIH]LRQH�
�,�,��SHU�FLDVFXQD�UHSOLFD�q�VWDWR�FDOFRODWR�YDOXWDQGR�OD�SHUFHQWXDOH�GL�VXSHUILFLH�ULFRSHUWD�GD�
VSRUXOD]LRQH� H� LPSLHJDWR� SHU� LO� FDOFROR� GHOO¶(&���� RYYHUR� OD� FRQFHQWUD]LRQH� GL� IXQJLFLGD� LQ�
JUDGR�GL�LQLELUH�OD�VSRUXOD]LRQH�QHOOD�PLVXUD�GHO������ULVSHWWR�DO�FRQWUROOR��RWWHQXWD�PHGLDQWH�
DQDOLVL� GHL� SURELW� �6366� Y�� ����� 9DORUL� GL� (&��� VXSHULRUL� D� ��� PJ�/� SHU� PDQGLSURSDPLG�
LQGLFDQR� UHVLVWHQ]D� �6LHURW]NL� HW� DO��� ������� ,O� WHVW� GL� FRUUHOD]LRQH� VHFRQGR� 3HDUVRQ� q� VWDWR�
HIIHWWXDWR�VXL�YDORUL�GL�(&���UHODWLYL�D�PDQGLSURSDPLG�H�GLPHWKRPRUSK��6366�Y��������
/D�FDUDWWHUL]]D]LRQH�PROHFRODUH�q� VWDWD�HIIHWWXDWD�SUHYLD�HVWUD]LRQH�GHO�'1$� �7RIIRODWWL� HW�

DO���������PHGLDQWH�5HDO�7LPH�3&5�XWLOL]]DQGR�SULPHUV�VSHFLILFL�SHU�OH�WUH�YDULDQWL�DOOHOLFKH�DO�
FRGRQH� ����� GHO� JHQH� 3Y&HV$�� DVVRFLDWH� D� UHVLVWHQ]D� R� VHQVLELOLWj� DL� &$$� VHFRQGR� LO�
SURWRFROOR� GHVFULWWR� GD� 6LHURW]NL� H� FROODERUDWRUL� �������� /H� UHD]LRQL� GL� DPSOLILFD]LRQH� VRQR�
VWDWH�HIIHWWXDWH� LQ�XQ�YROXPH� ILQDOH�GL�������/�FRQWHQHQWL� ������/�GL�PD[LPD�6<%5�*UHHQ�
T3&5�0DVWHU�0L[��[��7KHUPR�6FLHQWLILF���������/�GL�FLDVFXQ�SULPHU�������0��H����/�GL�'1$�
��� QJ��/��� Ê� VWDWD� TXLQGL� FDOFRODWD� OD� SHUFHQWXDOH� GL� FLDVFXQD� YDULDQWH� DOOHOLFD� DVVRFLDWD� D�
VHQVLELOLWj��*������R�UHVLVWHQ]D��6�����H�9������DL�&$$��

�
5,68/7$7,�

(IILFDFLD�GHOOH�VWUDWHJLH�QHOOD�SURWH]LRQH�DQWLSHURQRVSRULFD��
&RPH� VL� HYLQFH� GDL� GDWL� UHODWLYL� DOO¶DQGDPHQWR� PHWHRURORJLFR� �WDEHOOD� ��� H� DOO¶,�,� GHO�

WHVWLPRQH�QRQ�WUDWWDWR��WDEHOOD�����LO�YLJQHWR�&$6�VL�q�FDUDWWHUL]]DWR�SHU�XQD�HOHYDWD�SLRYRVLWj�
��������� PP� WUD� DSULOH� H� OXJOLR�� H� JUDYLWj� GHOOD� PDODWWLD� OXQJR� WXWWR� O¶DUFR� WHPSRUDOH�
GHOO¶DWWLYLWj�VSHULPHQWDOH��O¶,�,�VX�IRJOLD�q�ULVXOWDWR�VXSHULRUH�DO�������DG�HFFH]LRQH�GHO������
����������PHQWUH�VX�JUDSSROR�VL�q�DWWHVWDWR�VX�YDORUL�VXSHULRUL�DO�������/¶,�3�FRQVHJXLWR�GDOOD�
VWUDWHJLD�$�q�ULVXOWDWR�FRPSUHVR�LQ�XQ�LQWHUYDOOR�WUD�LO����H�LO��������VX�IRJOLD�H�WUD�LO������H�LO�
������� VX� JUDSSROR� �WDEHOOD� ���� 3HU�TXDQWR� ULJXDUGD� OD� VWUDWHJLD�%�� L�PHGHVLPL� SDUDPHWUL� VL�
VRQR� ULVSHWWLYDPHQWH� DWWHVWDWL� QHOO¶LQWHUYDOOR� ���������� H� ����������� (QWUDPEH� OH� VWUDWHJLH�
KDQQR�FRQVHJXLWR�XQ¶DQDORJD�SURWH]LRQH�GHOOD�FROWXUD��QRQ�PRVWUDQGR�GLIIHUHQ]H�VLJQLILFDWLYH�
WUD�GL�ORUR�SHU�O¶,�3�H�GLVFRVWDQGRVL�HQWUDPEH�GDO�717�SHU�TXDQWR�ULJXDUGD�O¶,�,��
�
�
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3HU�TXDQWR�ULJXDUGD�609��WDEHOOD���H�WDEHOOD�����OH�DQQDWH�FRPSUHVH�WUD�LO������H�LO������VL�
VRQR�FDUDWWHUL]]DWH�SHU�XQD�SLRYRVLWj�SULPDYHULOH�GL�DQQR� LQ�DQQR�GHFUHVFHQWH��GD�������PP�
GHO� ����� D�������PP�QHO� ������ H� GD�XQD� LQWHQVLWj�GHOOD�PDODWWLD� VX� IRJOLD� QHO�717�PHGLR�
HOHYDWD� QHO� SULPR� WULHQQLR� ������,�,���� ��� H� FRQWHQXWD� QHO� ����� �,�, ��� ���� /¶,�,� VX�
JUDSSROR�q� ULVXOWDWR�GHFLVDPHQWH�HOHYDWR�QHO������H������H� UHODWLYDPHQWH� ULGRWWR�QHO������H�
������9D�VRWWROLQHDWR�FKH�QHO������OH�SLRJJH�VL�VRQR�FRQFHQWUDWH�GDOOD�PHWj�GL�OXJOLR�LQ�DYDQWL��
XQD�YROWD� WHUPLQDWD� OD�IDVH�GL� UHFHWWLYLWj�GHO�JUDSSROR��IDYRUHQGR�PROWR�OH�LQIH]LRQL�VX�IRJOLD�
OXQJR�WXWWR�LO�SHULRGR�HVWLYR��$QFKH�LQ�TXHVWR�FDVR�OH�GXH�VWUDWHJLH�DQWLSHURQRVSRULFKH�KDQQR�
JHQHUDOPHQWH�FRQVHQWLWR�O¶RWWHQLPHQWR�GL�HOHYDWL�LQGLFL�GL�SURWH]LRQH��VWDWLVWLFDPHQWH�DQDORJKL��
VX�IRJOLD�H�JUDSSROR��/¶XQLFD�GLIIHUHQ]D�VLJQLILFDWLYD�WUD�OH�GXH�WHVL�q�VWDWD�ULVFRQWUDWD�VX�IRJOLD�
QHO�������GRYH�OD�VWUDWHJLD�$�KD�RWWHQXWR�XQD�SURWH]LRQH�VLJQLILFDWLYDPHQWH�LQIHULRUH�ULVSHWWR�
DOOD� VWUDWHJLD� %�� 9D� VRWWROLQHDWR� FKH� QHOO¶DQQDWD� ������ VHEEHQH� OD� VRPPDWRULD� GHOOH�
SUHFLSLWD]LRQL� VLD� VWDWD�PRGHVWD� ULVSHWWR� D� TXDQWR�RVVHUYDWR�QHOOH�GXH�SUHFHGHQWL�� OD� FDGHQ]D�
WHPSRUDOH�GHOOH�SLRJJH�XQLWD�DOOH�WHPSHUDWXUH�PHGLH�SL��HOHYDWH�ULVSHWWR�DOOD�PHGLD�QHO�PHVH�GL�
PDJJLR�� KD� YHORFL]]DWR� O¶DQGDPHQWR� HSLGHPLFR� GHO� SDWRJHQR�� FKH� KD� UDJJLXQWR� SL��
SUHFRFHPHQWH�OD�IDVH�GL�SODWHDX��
�

7DEHOOD� ��� 7HPSHUDWXUH� PHGLH� H� VRPPDWRULH� GHOOH� SLRJJH� PHQVLOL� ULVFRQWUDWH� QHO� SHULRGR�
DSULOH�OXJOLR�GXUDQWH�OH�TXDWWUR�DQQDWH�GL�DWWLYLWj�VSHULPHQWDOH�QHL�YLJQHWL�&$6�H�609��

9LJQHWR� 0HVH� 7HPSHUDWXUD�PHGLD���&�� 6RPPDWRULD�GHOOD�SLRJJH��PP��
����� ����� ����� ����� ����� ����� ����� �����

&$6�

$SULOH� ����� ����� ����� ����� ����� ����� ����� �����
0DJJLR� ����� ����� ����� ����� ������ ����� ����� ������
*LXJQR� ����� ����� ����� ����� ����� ������ ������ ������
/XJOLR� ����� ����� ����� ����� ���� ����� ����� �����
7RWDOH� ����� ����� ����� ����� ������ ������ ������ ������

609�

$SULOH� ����� ����� ����� ����� ������ ����� ����� ���
0DJJLR� ����� ����� ����� ����� ������ ����� ����� �����
*LXJQR� ��� ����� ����� ����� ����� ����� ����� �����
/XJOLR� ����� ����� ����� ����� ���� ����� ���� ����
7RWDOH� ����� ����� ����� ����� ������ ������ ������ ������

�
6HQVLELOLWj�GHOOH�SRSROD]LRQL�GL�3��YLWLFROD�DL�&$$��
,� SURILOL� LQ� WHUPLQL� GL� (&��� RWWHQXWL� XWLOL]]DQGR� PDQGLSURSDPLG� H� GLPHWKRPRUSK� VRQR�

ULVXOWDWL�SRVLWLYDPHQWH�FRUUHODWL��&RHIILFLHQWH�GL�FRUUHOD]LRQH�GL�3HDUVRQ �����GI ����S���������
'L�VHJXLWR�YHQJRQR�HOHQFDWL�VRODPHQWH�L�ULVXOWDWL�UHODWLYL�D�PDQGLSURSDPLG�H�DOOD�SHUFHQWXDOH�
GHOOH�WUH�YDULDQWL�DOOHOLFKH�DO�FRGRQH������GHO�JHQH�3Y&HV$����
1HO� YLJQHWR� GL� &$6� OD� UHVLVWHQ]D� DL� &$$� HUD� SUHVHQWH� ILQ� GDOO¶LQL]LR� GHOO¶DWWLYLWj�

VSHULPHQWDOH��FRPH�VL�HYLQFH�GDL�YDORUL�GL�(&���H�GDOOH�HOHYDWH�SHUFHQWXDOL�GL�9�����H�6�����
ULVFRQWUDWL�LQ�WXWWL�JOL�DSSH]]DPHQWL�QHO�������WDEHOOD�����1HO�FRUVR�GHL�VXFFHVVLYL�WUH�DQQL��VL�q�
DVVLVWLWR�DG�XQ�FDPELDPHQWR�SHU�TXDQWR�ULJXDUGD�OD�FRPSRVL]LRQH�GHOOD�SRSROD]LRQH��QHO�717�
H�QHOOD�VWUDWHJLD�%��QHL�TXDOL�QRQ�q�VWDWR�DSSOLFDWR�PDQGLSURSDPLG��OD�SRSROD]LRQH�KD�PRVWUDWR�
XQ�SURJUHVVLYR�LQFUHPHQWR�QHOOH�SHUFHQWXDOL�GL�*������DVVRFLDWD�D�YDORUL�GL�(&���LQIHULRUL�D����
PJ�/�QHO�������PHQWUH�QHOOD� VWUDWHJLD�$��GRYH�q�FRQWLQXDWR� O¶LPSLHJR�GL�PDQGLSURSDPLG�� OD�
VLWXD]LRQH�q�ULPDVWD�SUHVVRFKp�LQYDULDWD���



�

�

1HO�YLJQHWR�609��O¶LQL]LDOH�VLWXD]LRQH�GL�SLHQD�VHQVLELOLWj�D�PDQGLSURSDPLG��HYLGHQ]LDWD�GDL�
YDORUL� GL� (&��� LQIHULRUL� D� ��� PJ�/� H� GDOO¶DVVROXWD� SUHSRQGHUDQ]D� GHOO¶DOOHOH� *������ VL� q�
PRGLILFDWD� QHO� FRUVR� GHJOL� DQQL� LQ� IXQ]LRQH� GHOO¶DSSOLFD]LRQH� GHL� &$$� �WDEHOOD� ���� QHOOD�
VWUDWHJLD�$��LQIDWWL��D�SDUWLUH�GDO������L�YDORUL�GL�(&���KDQQR�VWDELOPHQWH�VXSHUDWR�L����PJ�/�H�
OD�IUHTXHQ]D�GHOO¶DOOHOH�6�����q�GLYHQXWD�SUHGRPLQDQWH�QHOOD�SRSROD]LRQH��VHJXLWD�LQ�PDQLHUD�
PROWR� PLQRUH� GDOOD� YDULDQWH� DOOHOLFD� 9������ 1HJOL� DSSH]]DPHQWL� UHVWDQWL�� QRQ� WUDWWDWL� FRQ�
PDQGLSURSDPLG�� OD� SRSROD]LRQH� GL� 3�� YLWLFROD� KD� PDQWHQXWR� XQD� VRVWDQ]LDOH� VHQVLELOLWj�
DVVRFLDWD� DOOD� YDULDQWH� DOOHOLFD�*������ ,Q�TXHVWL� XOWLPL�GXH� FDVL� VL� q� FRPXQTXH� UHJLVWUDWR�XQ�
OHJJHUR�LQFUHPHQWR�GHOOH�YDULDQWL�DOOHOLFKH�DVVRFLDWH�DOOD�UHVLVWHQ]D��SUREDELOPHQWH�LPSXWDELOH�
DOOD�PLJUD]LRQH�GL�FHSSL�UHVLVWHQWL��/D�FRPSRQHQWH�UHVLVWHQWH�QRQ�KD�WXWWDYLD�SRUWDWR�D�VXSHUDUH�
OD�VRJOLD�GL�UHVLVWHQ]D��
�

7DEHOOD� ��� 9DORUL� PHGL� GHOO¶LQGLFH� SHUFHQWXDOH� GL� LQIH]LRQH� �,�,�� H� GL� SURWH]LRQH� �,�3��
ULVFRQWUDWL� QHJOL� DSSH]]DPHQWL� GHL� YLJQHWL� GL� &$6� �FRQ� UHVLVWHQ]D� LQL]LDOH�� H� 609� �FRQ�
VHQVLELOLWj�LQL]LDOH��H�ULVXOWDWL�GHOO¶DQDOLVL�VWDWLVWLFD������������

9LJQHWR� $QQR� $SSH]]DPHQWR� ,�,� ,�3�
)RJOLD� *UDSSROR� )RJOLD� *UDSSROR�

&$6�
�&RQ�UHVLVWHQ]D�

DL�&$$��

�����
717� �����D� �����D� �� ��

6WUDWHJLD�$� �����E� ����E� �����D� �����D�
6WUDWHJLD�%� ����E� ����E� �����D� �����D�

�����
717� ���D� ���D� �� ��

6WUDWHJLD�$� ��E� ��E� �����D� �����D�
6WUDWHJLD�%� ��E� ����E� �����D� �����D�

�����
717� ���D� ���D� �� ��

6WUDWHJLD�$� ���E� ��E� �����D� �����D�
6WUDWHJLD�%� ���E� ��E� �����D� �����D�

�����
717� �����D� �����D� �� ��

6WUDWHJLD�$� �����E� ����E� �����D� �����D�
6WUDWHJLD�%� �����E� ����E� �����D� �����D�

609�
�&RQ�VHQVLELOLWj�

DL�&$$��

�����
717� �����D� �����D� �� ��

6WUDWHJLD�$� ����E� ����E� �����D� ����D�
6WUDWHJLD�%� ����E� ����E� �����D� ����D�
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�*���� H� UHVLVWHQ]D�� RYYHUR� 6����� �6��� H� 9����� �9���� UHODWLYDPHQWH� DOOH� VRVSHQVLRQL� GL�
VSRUDQJL�RWWHQXWH�GDOOH�IRJOLH�SUHOHYDWH�GDJOL�DSSH]]DPHQWL�GHL�YLJQHWL�GL�&$6�H�609�������
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,�ULVXOWDWL�GHOO¶DWWLYLWj�VSHULPHQWDOH�HIIHWWXDWD�KDQQR�HYLGHQ]LDWR�FRPH�HQWUDPEH�OH�VWUDWHJLH�
DQWLSHURQRVSRULFKH� DGRWWDWH� VLDQR� VWDWH� LQ� JUDGR� GL� JDUDQWLUH� XQ¶RWWLPDOH� SURWH]LRQH� GHOOD�
FROWXUD�� SDUWLFRODUPHQWH� SHU� TXDQWR� ULJXDUGD� L� JUDSSROL�� VHQ]D� FKH� TXHVWD� IRVVH�
VLJQLILFDWLYDPHQWH�LQIOXHQ]DWD�GDOOD�SUHVHQ]D�R�PHQR�GL�UHVLVWHQ]D�DL�&$$�QHOOD�SRSROD]LRQH�
GHO�SDWRJHQR��/¶XQLFD�GLIIHUHQ]D�WUD�OH�GXH�VWUDWHJLH�DQWLSHURQRVSRULFKH�q�VWDWD�ULVFRQWUDWD�VX�
IRJOLD�QHO�YLJQHWR�609�QHO�������SRLFKp�L�FHSSL�UHVLVWHQWL�HUDQR�SUHVHQWL�QHOO¶DSSH]]DPHQWR�
GHOOD� VWUDWHJLD� $� LQ� PDQLHUD� ULOHYDELOH� QHOOD� VWDJLRQH� SUHFHGHQWH� H� VRQR� ULPDVWL� SUHVVRFKp�
LQYDULDWL�DQFKH�QHOOD�VWDJLRQH�VXFFHVVLYD��TXHVWD�GLIIHUHQ]D�SRWUHEEH�QRQ�HVVHUH�LPSXWDELOH�DOOD�
SUHVHQ]D� GL� FHSSL� UHVLVWHQWL� QHOOD� SRSROD]LRQH�� 'DWR� O¶DPSLR� LQWHUYDOOR� WUD� XQ� WUDWWDPHQWR� H�
O¶DOWUR��SDUL�D�GXH�VHWWLPDQH��q�SUREDELOH�FKH�VLDQR�VWDWL�LO�UDSLGR�DFFUHVFLPHQWR�GHOOD�FKLRPD�LQ�
XQD� IDVH� GL� SLRJJH� IUHTXHQWL� H� OH� GLYHUVH� FDUDWWHULVWLFKH� GHOOH� VRVWDQ]H� DWWLYH� XWLOL]]DWH� D�
HVDFHUEDUH�OD�GLIIHUHQ]D�WUD�OH�WHVL�OLPLWDWDPHQWH�DOOH�IRJOLH��
�,O� PRQLWRUDJJLR� HVHJXLWR� VX� XQ� DUFR� WHPSRUDOH� GL� TXDWWUR� DQQL� KD� SHUPHVVR� GL� ULOHYDUH�

YDULD]LRQL�QHOOD�VHQVLELOLWj�GHO�SDWRJHQR�QHL�FRQIURQWL�GHL�&$$�H�QHOOD�FRPSRVL]LRQH�GHOOH�GXH�
GLYHUVH� SRSROD]LRQL� LQL]LDOL� GL� 3�� YLWLFROD� LQ� IXQ]LRQH� GHOOH� VWUDWHJLH� DGRWWDWH� QHL� GLYHUVL�
DSSH]]DPHQWL���1HOOR�VSHFLILFR��QHO�YLJQHWR�GL�&DVDUVD�GHOOD�'HOL]LD��31���OD�SRSROD]LRQH�QRQ�
KD� VXELWR� YDULD]LRQL� GL� ULOLHYR� VH� VRWWRSRVWD� D� XQD� VWUDWHJLD� DQWLUHVLVWHQ]D� FRQWHQWH� LO� &$$�
PDQGLSURSDPLG�� '¶DOWUR� FDQWR�� GRSR� WUH� DQQL� GL� VRVSHQVLRQH� GL� XWLOL]]R� GHO� IXQJLFLGD� VL� q�
DVVLVWLWR�DG�XQ�ULWRUQR�D�FRQGL]LRQL�GL�VHQVLELOLWj�GHOOD�SRSROD]LRQH�GL�3��YLWLFROD��3HU�TXDQWR�
LQYHFH� ULJXDUGD� O¶DSSH]]DPHQWR�QRQ� WUDWWDWR�R� WUDWWDWR� VHFRQGR� OD� VWUDWHJLD�%�GL�6DQWD�0DULD�
GHOOD�9HUVD� �39��� OD� EXRQD� VHQVLELOLWj� ULOHYDWD� QHL� FRQIURQWL� GHL� SULQFLSL� DWWLYL� DIIHUHQWL� DOOD�
FODVVH� GHL� &$$� DOO¶LQL]LR� GHOOD� VSHULPHQWD]LRQH� VL� q� PDQWHQXWD� QHO� FRUVR� GHO� WHPSR�
QHOO¶DSSH]]DPHQWR�QRQ�WUDWWDWR�H�LQ�TXHOOR�FRQ�DSSOLFD]LRQL�VHFRQGR�OD�VWUDWHJLD�%�QRQ�q�VWDWD�
LQIOXHQ]DWD�GDOOD�YHURVLPLOH�PLJUD]LRQH�GL�FHSSL�UHVLVWHQWL�GDOO¶DSSH]]DPHQWR�WUDWWDWR�VHFRQGR�
OD�6WUDWHJLD�$��,Q�TXHVWR�XOWLPR�FDVR�q�VWDWD�ULOHYDWD�XQD�YDULD]LRQH�QHOOD�FRPSRVL]LRQH�GHOOD�
SRSROD]LRQH� YHUVR� IHQRWLSL� UHVLVWHQWL�� FRPH� GLPRVWUDWR� GDOO¶LQFUHPHQWR� GHOO¶(&��� H� GHOOD�
IUHTXHQ]D�GHOO¶DOOHOH�6�������
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,QILQH�� q� VWDWR� SRVVLELOH� QRWDUH� FRPH� OD� UHVLVWHQ]D� VLD� DVVRFLDWD� DOOD� SUHGRPLQDQ]D� GHOOD�
YDULDQWH�DOOHOLFD�9�����D�&$6�H�6�����D�609��/D�YDULDQWH�DOOHOLFD�9�����HUD�FRQVLGHUDWD�SL��
UDUD�H�LQL]LDOPHQWH�q�VWDWD�SURSULR�ULVFRQWUDWD�XQLFDPHQWH�QHO�1RUG�(VW�LWDOLDQR��PD�DWWXDOPHQWH�
YLHQH�VHJQDODWD�DQFKH�LQ�DOWUL�DUHDOL�FRPH�TXHOOL�IUDQFHVL��'HOPDV����������
,Q� FRQFOXVLRQH�� SRSROD]LRQL� GL�3�� YLWLFROD� GDO� SURILOR�GL� UHVLVWHQ]D�GLVWLQWR�SRVVRQR� HVVHUH�

DGHJXDWDPHQWH�FRQWUROODWH�GD�VWUDWHJLH�DQWLUHVLVWHQ]D�DQFKH� VH� OD�VHOH]LRQH�GL�FHSSL� UHVLVWHQWL�
DOO¶LQWHUQR� GHOOD� SRSROD]LRQH� QRQ� SXz� HVVHUH� FRPSOHWDPHQWH� HYLWDWD�� 'DWD� O¶LPSRUWDQ]D� GL�
SUHVHUYDUH�O¶HIILFDFLD�GHOOD�FODVVH�QHL�FRQIURQWL�GL�3��YLWLFROD��LO�PRQLWRUDJJLR�GHOOD�UHVLVWHQ]D�
DQGUHEEH� SURVHJXLWR� DQFKH� LQ� IXWXUR� DOOR� VFRSR� GL� YDOXWDUH� OD� VWDELOLWj� GHOOD� VLWXD]LRQH�
RVVHUYDWD���
�

5LQJUD]LDPHQWL��
4XHVWR� ODYRUR� q� GHGLFDWR� DOOD� PHPRULD� GL� $QQDPDULD� 9HUFHVL�� FKH� KD� LGHDWR� LO� SURJHWWR� H�
SDUWHFLSDWR�DOOD�VXD�UHDOL]]D]LRQH�ILQR�DOOD�ILQH��
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$EERWW� :�6��� ������ $� PHWKRG� RI� FRPSXWLQJ� WKH� HIIHFWLYHQHVV� RI� DQ� LQVHFWLFLGH�� -�� (FRQ��
(QWRPRO����������������

$RNL�<���+DGD�<���6X]XNL�6���������'HYHORSPHQW�RI�D�PXOWLSOH[�DOOHOH�VSHFLILF�SULPHU�3&5�
DVVD\� IRU� VLPXOWDQHRXV� GHWHFWLRQ� RI� 4R,� DQG� &$$� IXQJLFLGH� UHVLVWDQFH� DOOHOHV� LQ�
3ODVPRSDUD�YLWLFROD�SRSXODWLRQV��3HVW�0DQDJ��6FL����������±�����

%OXP�0���:DOGQHU�0��DQG�*LVL�8���������$�VLQJOH�SRLQW�PXWDWLRQ�LQ�WKH�QRYHO�3Y&HV$��JHQH�
FRQIHUV� UHVLVWDQFH� WR� WKH�FDUER[\OLF�DFLG�DPLGH� IXQJLFLGH�PDQGLSURSDPLG� LQ�3ODVPRSDUD�
YLWLFROD��)XQJDO�*HQHW��%LRO����������±�����

'HOPDV�&�(�/���'XVVHUW�<���'HOLqUH�/���&RXWXUH�&���0D]HW�,�'���5LFKDUW�&HUYHUD�6���'HOPRWWH�
)��� ������ 6RIW� VHOHFWLYH� VZHHSV� LQ� IXQJLFLGH� UHVLVWDQFH� HYROXWLRQ�� UHFXUUHQW� PXWDWLRQV�
ZLWKRXW�ILWQHVV�FRVWV�LQ�JUDSHYLQH�GRZQ\�PLOGHZ��0RO��(FRO�������������������

/RUHQ]� '�+��� (LFKKRUQ� .�:��� %OHLKROGHU� +��� .ORVH� 5��� 0HLHU� 8��� :HEHU� (��� ������
3KlQRORJLVFKH� (QWZLFNOXQJVVWDGLHQ� GHU� :HLQUHEH� �9LWLV� YLQLIHUD� /�� VVS�� YLQLIHUD���
9LWLFXOWXUDO�DQG�(QRORJLFDO�6FLHQFHV��������±����

1DQQL� ,�0��� 3LURQGL� $��� &RQWDOGR� 1��� &ROOLQD� 0��� ������ 6FUHHQLQJ� RI� VHQVLWLYLW\� WR�
PDQGLSURSDPLG� RI�3ODVPRSDUD� YLWLFROD� SRSXODWLRQV� IURP� ,WDOLDQ� YLQH\DUGV� E\�PROHFXODU�
DQG�ELRORJLFDO�PHWKRGV��/HWW��$SSO��0LFURELRO����������±�����

5KR� *��� =HUEHWWR� )��� 6DQFDVVDQL� *�� 3��� 7RIIRODWWL� 6��� 9HUFHVL� $��� ������ 9HULILFD� GL� GLYHUVL�
PHWRGL�GL�ULOHYDPHQWR�GL�LQIH]LRQL�FDXVDWH�GD�3ODVPRSDUD�YLWLFROD�H�8QFLQXOD�QHFDWRU�VX�
YLWH��$WWL�*LRUQDWH�)LWRSDWRORJLFKH��������������

6LHURW]NL�+���%OXP�0���2OD\D�*���:DOGQHU�=XODXI�0���%XLWUDJR�&���:XOOVFKOHJHU�-���&RKHQ�<���
*LVL�8��� ������ 6HQVLWLYLW\� WR� &$$�)XQJLFLGHV� DQG� )UHTXHQF\� RI�0XWDWLRQV� LQ�&HOOXORVH�
6\QWKDVH� �&HV$���*HQH�RI�2RP\FHWH�3DWKRJHQ�3RSXODWLRQV�� ,Q��0RGHUQ�)XQJLFLGHV� DQG�
$QWLIXQJDO�&RPSRXQGV�9,����WK�,QWHUQDWLRQDO�5HLQKDUGVEUXQQ�6\PSRVLXP���'HKQH�+�:���
'HLVLQJ�+�%���*LVL�8���.XFN�.�+���5XVVHO�3�(���/\U�+��HG����%&3&��*HUPDQ\�����������

6DZDQW�6�'���*KXOH�0�5�� DQG�6DZDQW� ,�6��� ������2FFXUUHQFH�RI�&$$�)XQJLFLGH�5HVLVWDQFH�
DQG� 'HWHFWLRQ� RI� *����6�0XWDWLRQ� LQ� 3ODVPRSDUD� YLWLFROD� ,VRODWHV� )URP�9LQH\DUGV� LQ�
6DQJOL��0DKDUDVKWUD��,QGLD��3ODQW�'LV�������������

7RIIRODWWL� 6�/��� 6HUUDWL� /�� 6LHURW]NL� +��� *LVL� 8��� 9HUFHVL� $��� ������ $VVHVVPHQW� RI� 4R,�
UHVLVWDQFH�LQ�3ODVPRSDUD�YLWLFROD�RRVSRUHV��3HVW�0DQDJHPHQW�6FLHQFH���������������

7RZQVHQG� *5�� +HXEHUJHU� -:�� ������ 0HWKRGV� IRU� HVWLPDWLQJ� ORVVHV� FDXVHG� E\� GLVHDVH� LQ�
IXQJLFLGH�H[SHULPHQWV��3ODQW'LVHDVH�5HSRUWHU��������������
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