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+LSHUWLURLGL]DP� GRYRGL� GR� SURPHQH� IXQNFLMH� NDUGLRYDVNXODUQRJ� VLVWHPD�� 2QD� MH� SR�
VOHGLFD� LQWHUDNFLMH� PXOWLSOLK� IDNWRUD�� XNTXaXMX`L� HIHNWH� WLURLGQLK� KRUPRQD� QD� VUFH� L�
VLWHPVNX�KHPRGLQDPLNX������

7LURLGQL�KRUPRQL�PRGLILNXMX�JHQVNX�HNVSUHVLMX�PLRFLW�UHJXODWRUQLK�SURWHLQD��XWLaX�
QD� DNWLYQRVW� VSHFLILaQLK� � 1D� L� .� MRQVNLK� NDQDOD� L� SRYH`DYDMX� NROLaLQX� LQWUDFHOXODUQRJ�

&D�� 7R� GRYRGL� GR� SRYH`DZD� EU]LQH� L� MDaLQH� NRQWUDNWLOQRVWL� PLRNDUGD� NDR� L� VWHSHQD� GLMD�
VWROQH�UHODNVDFLMH�����

(IHNDW�QD�FLUNXODWRUQL�VLVWHP��WLURLGQL�KRUPRQL�RVWYDUXMX�SRYH`DYDMX`L�EURM�L�DIL�
QLWHW� EHWD� DGUHQHUJLaNLK� UHFHSWRUD� L� GHOXMX`L� GLUHNWQR� QD� JODWNH� PL^L`QH� `HOLMH� NUYQLK�
VXGRYD��^WR�GRYRGL�GR�SDGD�VLVWHPVNH�YDVNXODUQH�UH]LVWHQFLMH������

8� XVORYLPD� HNVFHVD� WLURLGQLK� KRUPRQD� ]ERJ� HIHNDWD� QD� VUFH� L� FLUNXODFLMX��GROD]L� GR�
SRYH`DZD�('9/.��HQG�GLMDVWROQRJ�YROXPHQD�OHYH�NRPRUH���D�VPDZHZD�(69/.���HQG�VLVWROQRJ�
YROXPHQD�OHYH�NRPRUH���=ERJ�WRJD�GROD]L�GR�SRYH`DZD�XGDUQRJ�L�PLQXWQRJ�YROXPHQD�X�KLSHU�
WLURLGL]PX������

&LTHYL�UDGD�

���$QDOL]D� LVSRTHQLK� NDUGLRYDVNXODUQLK� VLPSWRPD�� ]QDNRYD� L�(.*� SURPHQD� NRG� SDFL�
MHQDWD�VD�QRYRRWNULYHQLK�KLSHUWLURLGL]PRP��

���3UD`HZH�HIHNDWD�WLUHRVXSUHVLYQH�WHUDSLMH�QD�NDUGLRYDVNXODUQH�PDQLIHVWDFLMH�KL�
SHUWLURLGL]PD��

0HWRGRORJLMD��

,VSLWDQR� MH� ��� RVRED� �� ��� ¶HQD� L� �� PX^NDUDFD�� SURVHaQRJ� ¶LYRWQRJ� GRED� RG� ����� �� �����
JRGLQD�� 6YH� RVREH� WHVWLUDQH� VX� X� PRPHQWX� GLMDJQRVWLNRYDZD� KLSHUWLURLGL]PD� X� DPEXODQWL�
,QVWLWXWD�]D�^WLWDVWX�¶OH]GX�L�PHWDEROL]DP�L�SUD`HQH�VX�WRNRP�VSURYR_HZD�WLUHRVXSUHVLY�
QH� WHUDSLMH� SRVOH� PHVHF� L� SR� GDQD� L� SRVOH� WUL� PHVHFD� RG� RWSRaLZDZD� WHUDSLMH�� 0HUHQD� MH�
YUHGQRVW� WLURLGQLK� KRUPRQD� L�76+� UDGLRLPXQRHVHM� NLWRYLPD� �� 5,$�,QHS�=HPXQ� �� QD� SRaHWNX�
WHUDSLMH� � L� WRNRP� OHaHZD�� 6YLP� SDFLMHQWLPD� UD_HQD� MH� VWDQGDUGQD� HOHNWURNDUGLRJUDILMD� L�
PHUHQ�NUYQL�SULWLVDN�VILQJRPDQRPHWURP��QD�SRaHWNX�L�QD�VYDNRP�NRQWUROQRP�SUHJOHGX��+L�
SHUWHQ]LMD� MH� GHILQLVDQD� NRULVWH`L� NULWHULMXP� :+2� NDR� VLVWROQL� L� GLMDVWROQL� SULWLVDN�
YH`L� RG� ������PP+J�� $QDOL]LUDQR� MH� LVSRTDYDZH� NDUGLRYDVNXODUQLK� VLPSWRPD�� ]QDNRYD� L�
(.*�SURPHQD�X�RGQRVX�QD�SRO��YUVWX�VWUXPH�L�YUHGQRVW�WLURLGQLK�KRUPRQD��

7RNRP� REUDGH� SRGDWDND� SRUHG� GHVNULSFLMH� RVQRYQLK� SDUDPHWDUD� ]D� WHVWLUDZH� PRJX`LK�
UD]OLND� L]PH_X� LVSLWLYDQLK� SDUDPHWDUD� SUH� L� SRVOH� RWSRaLZDZD� WHUDSLMH� NRUL^`HQ� MH�6WX�

GHQWRY� 7�WHVW�� =D� XWYUGMLYDZH� HYHQWXDOQRJ� PH_XRGQRVD� LVSLWLYDQLK� SDUDPHWDUD� NRUL^`HQ� MH�
3HDUVRQRY�NRUHODFLRQL�NRHILFLMHQW���



5H]XOWDWL�

2G�SRMDYH�SUYLK�VLPSWRPD�EROHVWL��GR�SRVWDYTDZD�GLMDJQR]H�KLSHUWLUHRLGL]PD�SURVHa�
QR� YUHPH� MH� L]QRVLOR� ���� �� ���� GDQD�� =D� � WR� YUHPH� SDFLMHQWL� VX� OHaHQL� NRG� � OHNDUD� RS^WH�
SUDNVH�� LQWHUQLVWD� L� NDUGLRORJD�� EHWD�EORNDWRULPD�� DQWLDULWPLFLPD�� DQWLKLSHUWHQ]LYLPD�
L�NDUGLRWRQLFLPD�������������������������������������������������������������������������������������������������������������������������

8�PRPHQWX�GLMDJQRVWLNRYDZD�KLSHUWLUHRLGL]PD�SURVHaQD�YUHGQRVW�77��L]QRVLOD�MH�����
������QPRO�/��77���������������QPRO�/�L�76+�����������P8�/��

2G�VYLK�LVSLWDQLND������LPDOR�MH�KLSHUWLURLGL]DP�VD�GLIX]QRP�VWUXPRP��������VD�SR�
OLQRGR]QRP�VWUXPRP�D�������LVSLWDQLND�VD�QRGR]QRP�VWUXPRP��

1DMaH^`H�LVSRTHQL�NDUGLRYDVNXODUQL�VLPSWRPL�NRG�SDFLMHQDWD�VD�QRYRRWNULYHQLP�KL�
SHUWLURLGL]PRP� VX� ELOL� ]DPDUDZH�� SDOSLWDFLMH� L� GLVSQHD�� $QJLQR]QL� ERO� ELR� MH� LVSRTHQ� X�
����� SDFLMHQDWD� L� MDYTDR� VH� NRG� SDFLMHQDWD� VD� YH`� LVSRTHQRP� NRURQDUQRP� EROH^`X� LOL� NRG�
RVRED�VD�SR]LWLYQRP�SRURGLaQRP�DQDPQH]RP�]D�NRURQDUQX�EROHVW��

7DEHOD����8aHVWDORVW�NDUGLRYDVNXODUQLK�VLPSWRPD�X�QRYRRWNULYHQRP�KLSHUWLURLGL]PX�

���=DPDUDZH� ���������
���3DOSLWDFLMH� ��������
���'LVSQHD� ��������
���$QJLQR]QL�ERO� �������
���3DURNVL]PDOQD�GLVSQHD� �������
���2UWRSQHD� �������
�
%D]LaQD� KHPRGLQDPVND� SURPHQD� NRG� RVRED� VD� QRYRRWNULYHQLP� KLSHUWLURLGL]PRP� ELOD�

MH�WDKLNDUGLMD�VD�SURVHaQRP�IUHNYHQFRP�RG�������RWNXFDMD�X�PLQXWL���
3URVHaQD�YUHGQRVW�VLVWROQRJ�NUYQRJ�SULWLVND�VYLK�LVSLWDQLND�VD�QRYRRWNULYHQLP�KL�

SHUWLURLGL]PRP�MH�ELOD�X�KLSHUWHQ]LYQRP�SRGUXaMX�L�L]QRVLOD�MH����������������PP+J�D�GLMD�
VWROQRJ� ������ �� ����PP+J�� .RULVWH`L� :+2� NULWHULMXPH� ]D� KLSHUWHQ]LMX� SUHYDOHQFD� KLSHU�
WHQ]LMH� YH`D� MH� NRG� SDFLMHQDWD� VD� KLSHUWLURLGL]PRP� SRVHEQR� NRG� RVRED� POD_LK� RG� ��� JRG�� X�
RGQRVX�QD�HXWLURLGQH�NRQWUROH��7DEHOD�����

7DEHOD����%URM�SDFLMHQDWD�VD�SULWLVNRP�YH`LP�RG��������PP+J�NRG�
HXWLURLGQLK�RVRED�L�SDFLMHQDWD�VD�KLSHUWLURLGL]PRP�
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3RMDYD�HMHNFLRQRJ�VLVWROQRJ�^XPD�X�PH]RNRUGLMXPX�KLSHUNLQHWVNRJ� SRUHNOD�UHJLVWUR�

YDQD�MH�X������LVSLWDQLND��.DUGLRPHJDOLMD�SURFHZHQD�QD�RVQRYX�(.*�NULWHULMXPD�LVSRTHQD�
MH��X������VOXaDMHYD��D�VUaDQD�LQVXILFLMHQFLMD��X������LVSLWDQLND�L�WR�RQLK�NRML�VX�LPDOL�WL�
UHRWRNVLaQR�VUFH��

7DEHOD�����.DUGLRYDVNXODUQL�]QDFL�X�QRYRRWNULYHQRP�KLSHUWLURLGL]PX�

�7DKLNDUGLMD� ������������PLQ��



�3UR^LUHQL�SXOVQL�SULWLVDN��

�7$�VLVW� ���������������PP+J��

�7$�GLMDVW� �������������PP+J��

�(MHNFLRQL�VLVWROQL�^XP� �������

�.DUGLRPHJDOLMD� ��������

�6,� ��������
�
2GOLND�(.*�D� KLSHUWLURLGQLK� SDFLMHQDWD� MH�� SRYL^HQD� YROWD¶D� X� VYLP� RGYRGLPD�� XEU�

]DQD� IUHNYHQFD� L� X� YHRPD� YLVRNRP� SURFHQWX� LVSRTHQL� SRUHPH`DML� VUaDQRJ� ULWPD�� (OHNWUR�
NDUGLRJUDIVNH�NULWHULMXPH�]D�KLSHUWURILMX�OHYH�NRPRUH�LPDOR�MH������LVSLWDQLND��3URPH�
QH�7�WDODVD�L�67�VHJPHQWD�MDYTDOH�VX�VH�NRG�RVRED�VD�UDQLMH�QRWLUDQRP�VXPZRP�QD�DQJLQX�SHF�

WRULV��NRG�RVRED�VD�UDQLMH�LVSRTHQRP�DQJLQRP�SHFWRULV�LOL�NRG�RVRED�VD�SR]LWLYQRP�SRURGLaQRP�
DQDPQH]RP�]D�DQJLQX�SHFWRULV���

7DEHOD������(.*��SURPHQH�X�KLSHUWLUHRLGL]PX��

��8EU]DQD�VUaDQD�IUHNYHQFD�

��3RYL^HQD�YROWD¶D�

��3RUHPH`DML�ULWPD�� �����������

��%H]�SRUHPH`DMD�ULWPD� ���������

��+/.� �������

��3URPHQH�7�WDODVD� ��������

��3URPHQH�67�VHJPHQWD� ���������
�
1DMYH`L�EURM�LVSLWDQLND�LPD�VLQXVQL�SRUHPH`DM�ULWPD���VLQXV�WDKLNDUGLMD�������3UHR�

VWDOL� LVSLWDQLFL� LPDMX� X�QDMYH`HP� SURFHQWX� SUHWNRPRUVNH� SRUHPH`DMH� ULWPD�� DWULMDOQX� IL�
EULODFLMX� LVSRTHQX� X� ������ VOXaDMHYD� 69(6� X� ������� IOXWWHU� SUHWNRPRUD� X� ������ 3RMDYD� 9(6�
NRG�SDFLMHQDWD�VD�DWULMDOQRP�ILEULODFLMRP�LVSRTHQD�X�������9HQWULNXODUQH�HNVWUDVLVWROH�
QLVX�RGOLND�KLSHUWLURLGL]PD�L�UHJLVWURYDQD�MH�ZLKRYD�SRMDYD�X�������VOXaDMHYD���

*UDILNRQ���3RUHPH`DML�VUaDQRJ�ULWPD�X�QRYRRWNULYHQRP�
KLSHUWLURLGL]PX�
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$WULMDOQD�ILEULODFLMD�MH�SRND]DOD�SRYH]DQRVW�VD�JRGLQDPD�LVSLWDQLND��VD�YUHGQRVWLPD�

77��L�aH^`H�MH�ELOD�LVSRTHQD�NRG�RVRED�VD�QRGR]QRP�VWUXPRP��7DEHOD�������

7DEHOD����3RMDYD�DWULMDOQH�ILEULODFLMH�X�RGQRVX�
QD�LVSLWLYDQH�SDUDPHWUH�
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��
��
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3RVOH� XYHGHQH� VXEVWLWXFLRQH� WHUDSLMH� L� XYR_HZD� LVSLWDQLND� X� HXWLURLGQR� VWDZH� GR�

^OR�MH�GR�]QDaDMQH�SURPHQH�IXQNFLMH�NDUGLRYDVNXODUQRJ�VLVWHPD���
9UHGQRVWL� VLVWROQRJ� NUYQRJ� SULWLVND� L� VUaDQH� IUHNYHQFH� ]QDaDMQR� VX� VPDZHQH� X� VYLP�

VWDURVQLP�JUXSDPD��0DJQLWXGD�UHGXNFLMH�VLVWROQRJ�NUYQRJ�SULWLVND�MH�ELOD�YH`D�NRG�POD_LK�
RVRED���

3RVOH� SRVWL]DZD� HXWLURLGQRJ� VWDZD� SDFLMHQWL� VX� X� ]QDaDMQRP� SURFHQWX� NRQYHUWRYDOL�
SRUHPH`DMH� VUaDQRJ� ULWPD� NRMH� VX� LPDOL� X� PRPHQWX� GLMDJQRVWLNRYDZD� KLSHUWLURLGL]PD� �7D�
EHOD������

7DEHOD����5HVWLWXFLMD�SRUHPH`DMD�VUaDQRJ�ULWPD�SRVOH�SRVWL]DZD�
HXWLURLGQRJ�VWDZD�

���6LQXV�WDKLNDUGLMD� ������

��$WULMDOQD�ILEULODFLMD� ������

��)OXWWHU�� ������

��$)���9(6� ������

��69(6� �����

��9(6�� ����������������

��'LVNXVLMD�

2G�SHULRGD�NDGD�MH�GHILQLVDQD�EROHVW�NRMD�QDVWDMH�]ERJ�HNVFHVD�WLURLGQLK�KRUPRQD��EL�
OR�MH�SR]QDWR�GD�VX�NDUGLRYDVNXODUQL�VLPSWRPL�L�]QDFL�PH_X�ZHQLP�QDM]QDaDMQLP�NOLQLaNLP�
PDQLIHVWDFLMDPD��3DUU\�������JRG����

2YH� PDQLIHVWDFLMH� SRVOHGLFD� VX� PH_XGHMVWYD� EURMQLK� IDNWRUD� XNTXaXMX`L� GHMVWYR� WL�
URLGQLK�KRUPRQD�QD�VUaDQL�PL^L`�L�QD�FLUNXODWRUQL�VLVWHP�������

3DOSLWDFLMH�� WDKLNDUGLMD�� SUR^LUHQL� SXOVQL� SULWLVDN�� KLSHUGLQDPVNL� SUHNRUGLMXP� L�
]QDaDMDQ� SRUDVW� PLQXWQRJ� YROXPHQD� QDMaH^`H� VX� UHJLVWURYDQH� SURPHQH� X� UDGRYLPD� EURMQLK�
DXWRUD�����

.DUGLRYDVNXODUQL� VLPSWRPL� X� YH]L� VD� KLSHUWLURLGL]PRP� MDYTDMX� VH� UDQR� QD� SRaHWNX�
EROHVWL�� DOL� V� RE]LURP� GD� VX� QHVSHFLILaQL� GXJR� RVWDMX� QHSUHSR]QDWL� L� QH� YH]XMX� VH� ]D� SRUH�
PH`DM� IXQNFLMH� ^WLWDVWH�¶OH]GH�� 3DFLMHQWL� VH� MDTDMX� OHNDULPD� RS^WH� SUDNVH�� LQWHUQLVWLPD�
L�NDUGLROR]LPD�]ERJ�RYLK�VLPSWRPD��3URVHaQR�YUHPH�X�RYRP�LVWUD¶LYDZX�GR�SRVWDYTDZD�GL�
MDJQR]H�� XSUNRV� SULVXWQLP� LVSRTHQLP� ]QDFLPD� EROHVWL� L]QRVL� � ���� �� ���� GDQD�� =D� WR� YUHPH�
SDFLMHQWL� VX� OHaHQL� SUDNWLaQR� VLPSWRPDWVNL�� EHWD� EORNDWRULPD�� DQWDJRQLVWLPD�&D�� GLJLWD�
OLVRP��$&(,��VHGDWLYLPD��

1DMaH^`H� LVSRTHQL� VLPSWRPL� ELOL� VX� ]DPDUDZH�� SDOSLWDFLMH� L� GLVSQHD� L� ELOL� VX� LV�
SRTHQL�X�YHRPD�YLVRNRP�SURFHQWX��

+LSHUWLURLGL]DP� MH� XGUX¶HQ� VD� SRYH`DQLP� PLQXWQLP� YROXPHQRP�� XGDUQLP� YROXPHQRP��
VUaDQRP� IUHNYHQFRP�� VD� VPDZHQRP� SHULIHUQRP� YDVNXODUQRP� UH]LVWHQFLMRP�� SUR^LUHQLP�
SXOVQLP� SULWLVNRP� L� SRYH`DQLP� FLUNXOL^X`LP� YROXPHQRP� ����� 3RUDVW� VLVWROQRJ� NUYQRJ�
SULWLVND� � X� KLSHUWLURLGL]PX� PR¶H� ELWL� SRVOHGLFD� � UHODWLYQH� QHPRJX`QRVWL� YDVNXODUQRJ�
VWDEOD��GD�VH�SULODJRGL�SRUDVWX�PLQXWQRJ�YROXPHQD��8WLaX`L�QD�SHULIHUQX�YDVNXODUQX�UH]L�
VWHQFLMX� GROD]L� GR� UHGXNFLMH� GLMDVWROQRJ� NUYQRJ� SULWLVND�� ^WR� GRYRGL� GR� SUR^LUHZD� SXOV�
QRJ�SULWLVND�NRML�PR¶H�L]QRVLWL�RG�������PP+J������

3RMDYD� SRYL^HQRJ� NUYQRJ� SULWLVND� NRG� RVRED� VD� KLSHUWLUHRGL]PRP� X� RYRP� LVWUD¶L�
YDZX� SRND]DOD� MH� YH`X� SUHYDOHQFX� X� RGQRVX� QD� HXWLURLGQH� RVREH�� ^WR� MH� X� VNODGX� VD� UH]XOWD�
WLPD� LVWUD¶LYDZD� GUXJLK� DXWRUD� ����� 6NRN� VLVWROQRJ� NUYQRJ� SULWLVND� ELR� MH� YL^H� YH]DQ� ]D�
POD_H� RVREH�� GRN� � YUHGQRVWL� GLMDVWROQRJ� SULWLVND� QLVX� SRND]DOH� ]QDaDMQH� UD]OLNH� X� RGQRVX�
QD�HXWLURLGQH�RVREH���

+URQRWURSQL� L� LQRWURSQL� HIHNWL� YL^ND� WLURLGQLK� KRUPRQD� QDVWDMX� ]ERJ� GLUHNWQRJ�



GHMVWYD� QD� PLRFLWQX� SOD]PD� PHPEUDQX�� SURPHQH� DNWLYQRVWL� .� L� 1D� NDQDOD� NDR� L� SURPHQH�
WUDQVSRUWD�&D� XQXWDU� VDUNRSOD]PDWLaQRJ� UHWLNXOXPD� � ]D� YUHPH� GLMDVWROH� ����� .OLQLaNL�� GR�
OD]L�GR�SURPHQD�X�VUaDQRM�IUHNYHQFL�L�GR�SRUHPH`DMD�VUaDQRJ�ULWPD�NRML�VX�X�RYRP�LVWUD¶L�
YDZX�ELOL�SULVXWQL�X�YHOLNRP�SURFHQWX��6DPR������LVSLWDQLND�QLMH�LPDOR�SRUHPH`DMH�VUaD�
QRJ� ULWPD�� 1DMaH^`H� LVSRTHQD� ELOD� MH� VLQXVQD� WDKLNDUGLMD� ²VLQXVQL� SRUHPH`DM� ULWPD��
3UHWNRPRUVNL� SRUHPH`DML� VUaDQRJ� ULWPD� VX� NDUDNWHULVWLaQL� ]D� KLSHUWLURLGL]DP�� $WULMDO�
QD�ILEULODFLMD�LVSRTHQD�MH�X��������IOXWWHU�X������LVSLWDQLND�L�ELOL�VX�aH^`H�LVSRTHQL�NRG�
VWDULMLK�RVRED��NRG�RVRED�VD�YL^LP�YUHGQRVWLPD�77��L�NRG�RVRED�VD�QRGR]QRP�VWUXPRP��9HQ�
WULNXODUQL� SRUHPH`DML� VUaDQRJ� ULWPD� QLVX� RGOLND� KLSHUWLURLGL]PD� DOL� VX� 9(6� LSDN� ELOH��
LVSRTHQH�X�������VOXaDMHYD��

.RQWLQXLUDQD�SULPHQD�WLUHRVXSUHVLYQH�WHUDSLMH�YH`�SRVOH�PHVHF�L�SR�GDQD�]QDaDMQR�MH�
UHGXNRYDOD� NOLQLaNH� VLPSWRPH� L� GRYHOD� GR� ]QDaDMQRJ� � SRYODaHZD� NDUGLRYDVNXODUQLK� PDQL�
IHVWDFLMD������9UHGQRVWL�VLVWROQRJ�NUYQRJ�SULWLVND�VX�VLJQLILNDQWQR�VPDZHQH�X�YH`LQH�SD�
FLMHQDWD�� 7RNRP� SULPHQH� WLUHRVXSUHVLYQH� WHUDSLMH� X� NRPELQDFLML� VD� EHWD� EORNDWRULPD� GR�
OD]L� GR� ]QDaDMQH� NRQYHU]LMH� SRUHPH`DMD� VUaDQRJ� ULWPD�� :LOOLDPV� L� VDU�� ����� SRND]DOL� VX� GD�
PHPEUDQH� PLRILEULOD� KLSHUWLURLGQLK� VUFD� VDGU¶H� ]QDaDMQR� YH`L� EURM� EHWD� DGUHQHUJLaNLK�
UHFHSWRUD�X�RGQRVX�QD�NRQWUROH��D�X�KLSHUWLURLGL]PX�MH�UHJLVWURYDQD�SRYH`DQD�VHQ]LWLYQRVW�
QD�NDWHKRODPLQH�������������

=$.48A&,�

.DUGLRYDVNXODUQL� VLPSWRPL� L� ]QDFL� VX� ]QDaDMQH� NOLQLaNH� PDQLIHVWDFLMH� KLSHUWLURL�
GL]PD��

,SDN�� PRJX� GXJR� RVWDWL� QHSUHSR]QDWL� LDNR� SRND]XMX� UH]LVWHQWQRVW� QD� NDUGLROR^NX� WH�
UDSLMX��

3UHYDOHQFD� KLSHUWHQ]LMH� X� KLSHUWLURLGL]PX� MH� aH^`D� X� RGQRVX� QD� HXWLURLGQH� NRQWUR�
OH��SRVHEQR�NRG�RVRED�POD_LK�RG����JRG��3URVHaQH�YUHGQRVWL��VLVWROQRJ�NUYQRJ�SULWLVND�VX��X�
KLSHUWHQ]LYQRP�D�GLMDVWROQRJ�X�QRUPRWHQ]LYQRP�SRGUXaMX��

3DFLMHQWL� VD� QRYRRWNULYHQLP� KLSHUWLURLGL]PRP� LPDMX� VLQXVQL� L� SUHWNRPRUVNL� SRUH�
PH`DM�VUaDQRJ�ULWPD��$WULMDOQD�ILEULODFLMD�VH�aH^`H�MDYTD�NRG�VWDULMLK�RVRED��NRG�RVRED�VD�
QRGR]QRP�VWUXPRP�L�NRG�RVRED�VD�YL^LP�YUHGQRVWLPD�77���

3RVOH�SRVWL]DZD�HXWLURLGQRJ�VWDZD�SRG�GHMVWYRP�WLUHRVXSUHVLYQH�WHUDSLMH��GROD]L�GR�
]QDaDMQRJ�SRYODaHZD�VLPSWRPD��SURPHQH�NUYQRJ�SULWLVND�NDR�L�NRQYHUWRYDZD�SRUHPH`DMD�VU�
aDQRJ�ULWPD��

/,7(5$785$�

���.OHLQ�,���7K\URLG�KRUPRQH�DQG�WKH�FDUGLRYDVFXODU�V\VWHP��$P��-��0HG��������������

���$UDW�0���0DVXL�+���3HULVDP\�0���6DUFRSODVPLF�UHWLFXOXP�JHQH�H[SUHVVLRQ�LQ�FDUGLDF�K\SHUWURSK\�DQG�
KHDUW�IDLOXUH��&LUF��5HV��������������

���2MDPDD�.���%DONPDQ�&���.OHLQ�,����$FXWH�HIIHFWV�RI�WULLRGRWK\URQLQH�RQ�DUWHULDO�VPRRWK�PXVFOH�FHOOV��
$QQ��7KRUDF��6XUJ�����������6���

���*RUGRQ�:��+���/HRQDUG�/��6��(OOHQ�6��(���7KH�KHDUW�LQ�HQGRFULQH�DQG�QXWULWLRQDO�GLVRUGHUV��,Q���%UDXQ�
ZDOG� (�� �HG��� +HDUW� GLVHDVH�� $� WH[WERRN� RI� FDUGLRYDVFXODU� PHGLFLQH�� �WK� HGLWLRQ�� :�� %�� 6DXQGHUV�
&RPSDQ\��3KLODGHOSKLD���������������

���'H�*URRW�:��-���/HRQDUG�-�� -���+\SHUWK\URLGLVP�DV�D�KLJK�FDUGLDF�RXWSXW� VWDWH��$P��+HDUW� -��������
�����������

��� 7UERMHYL`� %��� +LSHUWLURLGL]DP�� 8�� 7LURLGQD� ¶OH]GD�� 3DWRIL]LROR^NH� RVQRYH� L� NOL�
QLaNL�SULVWXS��=DYRG�]D�X[EHQLNH�L�QDVWDYQD�VUHGVWYD��%HRJUDG�����������������

���.XFKHO�2���%XX�1��7���+DPHW�3��� HW� DOO��� +\SHUWHQVLRQ� LQ�K\SHUWK\URLGLVP�� ,V� WKHUH� DQ� HSLQHSKULQH�
FRQQHFWLRQ"�/LIH�VFL�����������������

���'LOOPDQQ�:��+���%LRFKHPLFDO�EDVLV�RI�WK\URLG�KRUPRQH�DFWLRQ�LQ�WKH�KHDUW��$P��-��0HG��������������



���.OHPSHUHU�-��'���2MDPDD�.���.OHLQ�,���7K\URLG�KRUPRQH�WKHUDS\�LQ�FDUGLRYDVFXODU�GLVHDVH��3URJ��&DU�
GLRYDVF��'LV���������������

���� :LOOLDPV� /�� 7��� /HINRZLW]� 5�� -��� 7K\URLG� KRUPRQH� UHJXODWLRQ� RI� º�DGUHQHUJLF� UHFHSWRUV�� -�� %LRO��
&KHP�������������������
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