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%HYH]HWpV
.RPPXQLNiFLyV� UHQGV]HUHN� WHOMHVtW NpSHVVpJ� YL]VJiODWiQDN� ±� D]� DQDOLWLNXV
PyGV]HU�pV�D�YDOyViJRV�UHQGV]HUHQ�YDOy�PpUpV�PHOOHWW�±�QpON�O|]KHWHWOHQ�HV]N|�
]H�D�GLV]NUpW�LGHM V]LPXOiFLy���(QQHN�NpW�IDMWiMD�D]�LG YH]pUHOW�pV�D]�HVHPpQ\�
YH]pUHOW�V]LPXOiFLy��PHO\HN�N|]�O�D]�XWyEEL�D]�iOWDOiQRVDEE��VRNNDO�V]pOHVHEE
N|UEHQ�DONDOPD]]iN��pQ�LV�H]W�WHWWHP�YL]VJiODWDLP�WiUJ\iYi�
gVV]HWHWW�UHQGV]HUHNQpO�D�V]LPXOiFLy�HU IRUUiVLJpQ\H�LJHQ�QDJ\�OHKHW��QHP�V]i�
PtWDQDN�NLUtYyQDN�D�W|EE�QDSRV�IXWiVL�LG N VHP���$�SiUKX]DPRV�V]LPXOiFLy�LV�
PHUW� V]LQNURQL]iFLyV� PyGV]HUHL� �NRQ]HUYDWtY�� RSWLPLVWD�� QHP� KR]WDN� iWW|U
HUHGPpQ\HNHW��D�NRQ]HUYDWtY�PyGV]HU�FVDN�EL]RQ\RV��HU V��IHOWpWHOHN�WHOMHV�OpVH
HVHWpQ�KR]�J\RUVXOiVW��D]�RSWLPLVWD�SHGLJ�QHP�MyO�VNiOi]KDWy��UiDGiVXOW�ERQ\R�
OXOW�LV���(OPpOHWLOHJ�OpWH]LN�HJ\�KDUPDGLN�PyGV]HU�LV�D�VWDWLV]WLNDL�V]LQNURQL]i�
FLy��6WDWLVWLFDO�6\QFKURQLVDWLRQ�0HWKRG��D�WRYiEELDNEDQ��660���DPHO\�HUHGHWL�
OHJ�SXEOLNiOW�IRUPiMiEDQ�FVDN�iOODQGyVXOW�iOODSRWEDQ�DONDOPD]KDWy�SiUKX]DPRV
V]LPXOiFLy�V]LQNURQL]iFLyV�PyGV]HUHNpQW�

&pONLW ]pVHN
��� $ NHGYH] WXODMGRQViJDL�PLDWW�tJpUHWHV�VWDWLV]WLNDL�V]LQNURQL]iFLyV�PyGV]HUW

IHMOHV]WHP�WRYiEE��KRJ\�LG EHQ�YiOWR]y�UHQGV]HUHN�SiUKX]DPRV�V]LQNURQL]i�
FLyV�PyGV]HUHNpQW�LV�DONDOPD]KDWy�OHJ\HQ��D�NLGROJR]RWW�PyGV]HU� WXODMGRQ�
ViJDLW�YL]VJiORP��D�IHOPHU�O ~M�NpUGpVHNUH�NHUHVHN�YiODV]W�

��� 1DJ\�HVHPpQ\V]iP�HVHWpQ�D�M|Y EHOL�HVHPpQ\HN�KDOPD]D��)XWXUH�(YHQW�6HW�
D WRYiEELDNEDQ��)(6��P YHOHWHLQHN�YpJUHKDMWiVL� LG V]�NVpJOHWH�NULWLNXVVi
YiOKDW��H]W�YL]VJiORP�PHJIHOHO PHJROGiVW�NHUHVYH�

��� $ V]LPXOiFLy� OpSpVV]iPiQDN� FV|NNHQWpVH� pUGHNpEHQ�� D� VRN�PLQWiW� LJpQ\O
VWDWLV]WLNDJ\ MWpV� KHO\HWW� HOHYH� VWDWLV]WLNiNNDO� P N|G PyGV]HUW� GROJR]RN
NL��DPHO\�N|]HOtW HUHGPpQ\HNHW�DG�
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$ONDOPD]RWW�YL]VJiODWL�PyGV]HUHN
$]�660�WRYiEEIHMOHV]WpVHNpQW�PHJDONRWWDP�D]�660�7�PyGV]HUW�LG EHQ�ODVVDQ
YiOWR]y� iOODSRW~� UHQGV]HUHN� SiUKX]DPRV� V]LPXOiFLyYDO� W|UWpQ YL]VJiODWiUD�
0HJKDWiUR]WDP�D�PyGV]HU�DONDOPD]KDWyViJL�NULWpULXPDLW��pV�PHJYL]VJiOWDP�D]
HOpUKHW J\RUVXOiVW�� �$]�HOpUKHW J\RUVXOiVUD� YRQDWNR]yODJ� HVHWWDQXOPiQ\� MHO�
OHJJHO�HJ\�YDOyViJRV�UHQGV]HU�SRQWRV�PRGHOOMpQ�YDOyViJK WHUKHOpVVHO�NtVpUOHWH�
NHW�YpJH]WHP�
$]�660�7�PyGV]HUKH]�V]�NVpJHV�VWDWLV]WLNDJ\ MWpV�HU IRUUiVLJpQ\pW�D]�DOJRULW�
PXVHOPpOHW�PyGV]HUHLYHO��SRQWRVViJiW�SHGLJ�V]LPXOiFLyYDO�YL]VJiOWDP�
$ VWDWLV]WLNDFVHUH�YH]pUOpVpQHN�NpUGpVHLW�iOWDOiQRV�HVHWEHQ�DQDOLWLNXVDQ��OHYH]H�
WpVVHO��YL]VJiOWDP��VSHFLiOLV�HVHWEHQ�SHGLJ�V]LPXOiFLyYDO�
$ )(6�WiUROiViUD�KDV]QiOKDWy�DGDWV]HUNH]HWHN�WHOMHVtW NpSHVVpJpW�V]LPXOiFLyYDO
KDVRQOtWRWWDP�|VV]H���$�WHUKHOpV�SDUDPpWHUHLW�V]pOHV�WDUWRPiQ\EDQ�RUWRJRQiOLVDQ
YiOWR]WDWWDP��D�NDSRWW�QDJ\�PpUHW DGDWKDOPD]�HOHP]pVpYHO�WHWWHP�MDYDVODWRW�D]
RSWLPiOLV�DGDWV]HUNH]HWHN�NLYiODV]WiViUD�
$ ���&pONLW ]pV�PHJYDOyVtWiViQDN�pUGHNpEHQ�~M�PyGV]HUW�GROJR]WDP�NL�� DPL�D
V]LPXOiFLyQDN�pV�D�QXPHULNXV��LOOHWYH�DQDOLWLNXV�PyGV]HUHNQHN�D]�|WY|]HWH�

ÒM�NXWDWiVL�HUHGPpQ\HN
660�7�Wp]LVFVRSRUW
���Wp]LV��D]�660�7�PyGV]HU�pV�WXODMGRQViJDL
�����DOWp]LV��D]�660�7�PyGV]HU
0HJDONRWWDP� D� VWDWLV]WLNDL� V]LQNURQL]iFLyV� PyGV]HU� LG YH]pUHOW� YiOWR]DWiW
�660�7��� DKRO� D� OD]D� LG V]LQNURQL]iFLy� EL]WRVtWMD�� KRJ\� D]� HJ\HV� V]HJPHQVHN
YLUWXiOLV� LG L D� WL V]LQNURQL]iFLyV� LG SRQWRNEDQ�WDOiONR]]DQDN�±�HNNRU� W|UWpQLN
PHJ�D�V]HJPHQVHN�LQWHUIpV]HL�N|]|WW�D�VWDWLV]WLNDFVHUH��$]�$ pV�% V]HJPHQV�N|�
]|WWL�OD]D�LG V]LQNURQL]iFLy�IRUPiOLV�GHILQtFLyMD�D�N|YHWNH] �
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/HJ\HQHN�W�� W�� «�WL� «�WQ V]LQNURQL]iFLyV�LG SRQWRN���-HO|OMH�W$ pV�W% D]�$ LOOHW�
YH�% V]HJPHQV� ORNiOLV�YLUWXiOLV� LGHMpW�� �$]�$ pV�% V]HJPHQV�N|]|WW� OD]D� LG �
V]LQNURQL]iFLy�YDQ��KD�
��W$ < WL�Ü �W% Ê WL���à ��W$ > WL�Ü �W% Ë WL�����L� �������«���Q�
$ NpW�V]HJPHQV�N|]|WWL�OD]D�LG V]LQNURQL]iFLy�D]W�MHOHQWL��KRJ\�HJ\LN�V]HJPHQV
VHP�KDJ\KDW�HO�HJ\�V]LQNURQL]iFLyV�LG SRQWRW��PtJ�D�PiVLN�HO�QHP�pUWH�D]W�
0LYHO�D�ORNiOLV�NDX]DOLWiVL�IHOWpWHO�EL]WRVtWRWW��D]�iOWDODP�NLGROJR]RWW�660�7
PyGV]HU� DONDOPDV� SiUKX]DPRV� GLV]NUpW� LGHM V]LPXOiFLy� V]LQNURQL]iFLyV
PyGV]HUpQHN�
�����DOWp]LV��D]�660�7�PyGV]HU�DONDOPD]KDWyViJL�NULWpULXPDL
-HO|OMH�D]��]HQHWIRO\DP�VWDWLV]WLNDL�MHOOHP] LW�D]�; YDOyV]tQ VpJL�YHNWRUYiOWR]y�
D N|]HOtWpVpW�SHGLJ�;� $�N|]HOtWpV�KLEiMD� LV�HJ\�YDOyV]tQ VpJL�YHNWRUYiOWR]y�
K; ;�;� $�V]LPXOiFLy�iOWDOXQN�PHJILJ\HOW�NLPHQHWpW�MHO|OMH�2� $]��]HQHWIR�
O\DPRN�VWDWLV]WLNDL�MHOOHP] LQHN�N|]HOtWpVpQHN�K; KLEiMD�D�NLPHQHWEHQ�K2 2�2
KLEiW�RNR]���/HJ\HQ�+2 IHOV NRUOiW�D�NLPHQHWL�KLED�QRUPiMiUD�D]�660�7�iOWDO
RNR]RWW� WUDQ]LHQV� DODWW�� D]D]� __K2__�� +2� -HO|OMH� 175� D� WUDQ]LHQV� DODWW� J\ MW|WW
PHJILJ\HOpVHN� V]iPiW�1467� SHGLJ� D� NYi]LVWDFLRQiULXV� iOODSRW� LG WDUWDPD� DODWW
J\ MW|WW�V]LPXOiFLyV�NLPHQHWL�pUWpNHN�V]iPiW�
$]� 660�7� PyGV]HU� DONDOPD]KDWy�� pV� D]� DONDOPD]iViYDO� YpJ]HWW� SiUKX]DPRV
V]LPXOiFLy� NLPHQHWpEHQ� D� PyGV]HU� iOWDO� RNR]RWW� KLEiUyO� EL]RQ\tWKDWy�� KRJ\

2K �e� KD�D]�DOiEEL�IHOWpWHOHN�PLQGHJ\LNH�IHQQiOO�
�D�� $ V]LPXOiOW�UHQGV]HU�V]HJPHQVHNUH�RV]WKDWy�~J\��KRJ\�D�V]HJPHQVHN�N|�

]|WWL�IRUJDORPEDQ�FVDN�D]��]HQHWIRO\DP�VWDWLV]WLNDL�MHOOHP] L V]iPtWDQDN�
D]�HJ\HV��]HQHWHN�PDJXN�D� UHQGV]HU�P N|GpVH�pV�D]�iOWDOXQN�PHJILJ\HOW
NLPHQHWL�MHOOHP] N V]HPSRQWMiEyO�QHP�IRQWRVDN�

�E�� K2�I�K;�;������D]D]�K2 IHO�OU O EHFV�OKHW HJ\�RO\DQ�pUWpNNHO��DPL�FVDN�K;�
W O I�JJ��; pUWpNpW O QHP����pV�"e>0�$d:�__K;__�d Ü�__K2__�e�

�F�� $ PRGHOO� SDUDPpWHUHL� YiOWR]KDWQDN� D� V]LPXOiFLy� DODWW�� GH� D� V]HJPHQVHN
N|]|WWL��]HQHWIRO\DPRN�VWDWLV]WLNDL�MHOOHP] LQHN�YiOWR]iVDL�NHOO HQ�ULWNiN�
D]D]�� 75
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�G�� 0LYHO�HJ\��]HQHWIRO\DP�VWDWLV]WLNDL�MHOOHP] LQHN�YiOWR]iVD�FVDN�DNNRU�MXW
HO�PiV�V]HJPHQVHNKH]��DPLNRU�D�NLPHQHWL�LQWHUIpV]�HON�OGL�D]�iOWDOD�D�PHJ�
YiOWR]RWW�VWDWLV]WLNDL�MHOOHP] N V]HULQW�J\ MW|WW�VWDWLV]WLND�FVRPDJRW��D�QH�
J\HGLN� NULWpULXP� D]�� KRJ\� H]� D� NpVOHOWHWpV� FVDN� D� NpVOHOWHWpV� DODWW�� YDJ\
PpJ�OHJIHOMHEE�D�NpVOHOWHWpV�LGHMpYHO�DUiQ\RV�LGHLJ�RNR]�KLEiW�D�V]LPXOiFLy
NLPHQHWpEHQ�

0HJPXWDWWDP��KRJ\�D]�DONDOPD]KDWyViJL�NULWpULXPRN�WHOMHV�OpVH�HVHWpQ�D]
HJ\SURFHVV]RURV�V]LPXOiFLy�HUHGPpQ\HLW�WHWV] OHJHV�SRQWRVViJJDO�N|]HOtWHQL
WXGMD�D]�660�7�PyGV]HU�� �$�EL]RQ\tWiV�D]�pUWHNH]pV��������SRQWMiEDQ�WDOiOKD�
Wy��
�����DOWp]LV��D]�660�7�DONDOPD]iVD�HVHWpQ�HOpUKHW J\RUVXOiV
.pW�V]HJPHQVE O iOOy�V]LPXOiFLyQiO�D�J\RUVXOiV�
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DKRO� D� V]HJPHQVHNHW� YpJUHKDMWy� SURFHVV]RURN� D]RQRVDN�� t$ pV� t% D]�$ pV�%
V]HJPHQV�7�KRVV]~�YLUWXiOLV�LGHMpKH]�WDUWR]y�YpJUHKDMWiVL�LG �WDUWDOPD]]D�D�VD�
MiW�NL��pV�EHPHQHWL�LQWHUIpV]HLQHN�YpJUHKDMWiVL�LGHMpW�LV���t,)�D]��NL��pV�EHPHQHWL
LQWHUIpV]HN�YpJUHKDMWiVL�LGHMH��t& SHGLJ�D�NRPPXQLNiFLyYDO�W|OW|WW�LG �
(]� D]� pUWpN� N|]HOtWKHW� D� ��K|]�� KD� t$�t%� t&��t$ pV� t,)��t$� D]D]� D� SUR�
FHVV]RURN�N|]WL�WHUKHOpV�MyO�NLHJ\HQV~O\R]RWW��D�NRPPXQLNiFLy��YDODPLQW�D
VWDWLV]WLNDJ\ MWpV�pV��]HQHWIRO\DP�UHJHQHUiOiV�iOWDO�RNR]RWW� W|EEOHWPXQND
NLFVL�
(J\� YDOyV� pOHWE O YHWW� KiOy]DW� QDJ\� SRQWRVViJ~� V]LPXOiFLyMiQDN� D� SpOGiMiQ
PHJPXWDWWDP��KRJ\�H]HN�D� IHOWpWHOHN�QDJ\RQ� LV� HOpUKHW HN��NpW�|VV]HNDSFVROW
)'',�J\ U SiUKX]DPRV�V]LPXOiFLyMiQiO�D�V]LPXOiFLyW�660�7�DONDOPD]i�
ViYDO�NpW�SURFHVV]RURQ�IXWWDWYD�������LOOHWYH������V]RURV�J\RUVXOiVW�pUWHP�HO
D]�HJ\�SURFHVV]RURV�V]LPXOiFLyKR]�NpSHVW�� $�NLPHQHW�KLEiMD�D]������V]HUHV
J\RUVXOiVW�DGy�HVHWEHQ�D]�HJ\LN�J\ U HVHWpQ�������D�PiVLN�J\ U HVHWpQ�SHGLJ
������YROW�D]�HJ\SURFHVV]RURV�V]LPXOiFLyKR]�NpSHVW�



�

���Wp]LV��D]�660�7�QpO�DONDOPD]KDWy�VWDWLV]WLNDJ\ MWpVL�HOMiUiVRN
WXODMGRQViJDL
$]�660�7�V]iPiUD�N�O|QE|] VWDWLV]WLNDJ\ MWpVL�HOMiUiVRN�HU IRUUiVLJpQ\pW�pV
SRQWRVViJiW��NRQYHUJHQFLDVHEHVVpJpW��YL]VJiOWDP�D�V]LPXOiFLy�VRUiQ�HO IRUGXOy
IRQWRVDEE�HORV]OiVRN�HVHWpQ��$]�/� KLEDNULWpULXPRW�YiODV]WRWWDP��PHUW�H]�YD�
OyEDQ�HVHPpQ\HN�YDOyV]tQ VpW�IHMH]L�NL���$]�LQGRNOiV�D]�pUWHNH]pV��������SRQW�
MiEDQ�WDOiOKDWy��
�����DOWp]LV��VWDWLV]WLNDJ\ MWpV�DEV]RO~W�IRO\WRQRV�HORV]OiVRN�HVHWpQ
([SRQHQFLiOLV�pV�JDPPD�HORV]OiV�HVHWpQ�YL]VJiOWDP�PHJ�D�N|YHWNH] VWDWLV]WL�
NDJ\ MWpVL�HOMiUiVRNDW�
� %DUURQ�HVWLPDWH
� HJ\HQO RV]WiVN|] KLV]WRJUDP��HTXLGLVWDQW�KLVWRJUDP�
� HJ\HQO FHOODYDOyV]tQ VpJ KLV]WRJUDP��HTXLSUREDEOH�ELQ�KLVWRJUDP�
� NYi]L�HJ\HQO FHOODYDOyV]tQ VpJ KLV]WRJUDP��VHPL�HTXLSUREDEOH�ELQ�KLVWR�

JUDP�
$ %DUURQ�HVWLPDWH�HVHWpQ�W|EEIpOH�N|]HOtW I�JJYpQ\W�LV�DONDOPD]WDP��D�N�O|Q�
E|] KLV]WRJUDPRNQiO� SHGLJ� PHJKDWiUR]WDP� D]� RSWLPiOLV� FHOODPpUHWHW�� � $]
HJ\HV�PyGV]HUHN�/� KLEiMiW�D�PLQWD�HOHPV]iPiQDN�I�JJYpQ\pEHQ�YL]VJiOWDP�
0HJiOODStWRWWDP�� KRJ\� DEV]RO~W� IRO\WRQRV� HORV]OiVRNUD� D� %DUURQ� HVWLPDWH
DGMD�D�OHJNLVHEE�/� KLEiW��GH�D]�HORV]OiVUyO�D�SULRUL�LQIRUPiFLyUD�YDQ�V]�N�
VpJH��DPL�D]�iOWDOiQRV�HVHWEHQ�QHP�iOO�UHQGHONH]pV�QNUH�
6]iPtWiV� ~WMiQ� PHJPXWDWWDP�� KRJ\� H[SRQHQFLiOLV� HORV]OiV� HVHWpQ� D]� HJ\HQO
YDOyV]tQ VpJ FHOOiM~�KLV]WRJUDP�NLVHEE�/� KLEiW�DG��PLQW�D]�HJ\HQO RV]WiVN|�
] � $]�RSWLPiOLVQiO�MyYDO�NLVHEE�V]iP~�FHOOD�HVHWpQ�H]W�PXWDWWD�D�J\DNRUODW�LV�
HOHJHQG V]iP~�FHOOD�HVHWpQ�D]RQEDQ�D]�HJ\HQO RV]WiVN|] KLV]WRJUDP�EL�
]RQ\XOW� MREEQDN�� H]pUW� DEV]RO~W� IRO\WRQRV� HORV]OiVRNUD� H]W� D�PyGV]HUW� MD�
YDVORP� HQQHN�UiDGiVXO�HU IRUUiV�LJpQ\H�LV�NHGYH] EE���$�V]LPXOiFLyV�HUHGPp�
Q\HN�D]�pUWHNH]pV������������SRQWMiEDQ�D����WiEOi]DWEDQ�WDOiOKDWyN��
�����DOWp]LV��VWDWLV]WLNDJ\ MWpV�GLV]NUpW�HORV]OiVRN�HVHWpQ
'LV]NUpW� HORV]OiVRNQiO� HOIRJDGKDWy� HUHGPpQ\HNHW� NDSWDP� D]� /� KLEiUD� D
UHODWtY�J\DNRULViJ�DONDOPD]iViYDO��HJ\�DGRWW�HPSLULNXV�HORV]OiVUD��)'',�Ki�
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Oy]DWRQ�PpUW�pUNH]pVL�LG N|]�NYDQWiOYD��1 �����PHJILJ\HOpV�HVHWpQ�D]�/� KLED
iWODJ�pUWpNH�����������������V]yUiV�PHOOHWW����7RYiEEL�V]LPXOiFLyV�HUHGPpQ\HN
D]�pUWHNH]pV����������pV����������SRQWMiEDQ�WDOiOKDWyN�
���Wp]LV��D]�660�7�VWDWLV]WLNDFVHUH�YH]pUO DOJRULWPXViQDN
YL]VJiODWD
(O UHMHO]pV�pV�V]LQNURQL]iFLyV�LG SRQW�W|UOpV�VHJtWVpJpYHO�P N|G VWDWLV]WL�
NDFVHUH� YH]pUO DOJRULWPXVW� GROJR]WDP� NL� D� VWDWLV]WLNDFVHUH� YLUWXiOLV� LG �
SRQWMiQDN�PHJKDWiUR]iViUD��(QQHN�OpQ\HJH��KRJ\�D]�L��VWDWLV]WLNDJ\ MWpVL�LQ�
WHUYDOOXPEDQ�D]�5L �]HQHWJ\DNRULViJRW�D�NRUiEEL�5M M�L�DODSMiQ�EHFV�OYH�W ]L�NL
D WL V]LQNURQL]iFLyV�LG SRQWRW��PDMG�V]�NVpJ�HVHWpQ��KD�WL�EHQ�D�VWDWLV]WLNDL�PLQ�
WD�PpJ�QHP�WDUWDOPD]�NHOO V]iP~�PHJILJ\HOpVW��~M�LG SRQW�PHJDGiViYDO�D�NLW �
]|WW�V]LQNURQL]iFLyV�LG SRQWRW�W|UOL����5pV]OHWHV�OHtUiV�D]�pUWHNH]pV����������SRQW�
MiEDQ�YDQ��
�����DOWp]LV��E�QWHW I�JJYpQ\HN�pV�DQDOLWLNXV�NH]HOpV�N
%�QWHW I�JJYpQ\HNHW� YH]HWWHP�EH�� DPHO\HNNHO�PpUQL� WXGRP� D� VWDWLV]WLND�
FVHUH�YLUWXiOLV�LG SRQWMiQDN�D]�RSWLPiOLVWyO�YDOy�HOWpUpVpQHN�N�O|QE|] KD�
WiVDLW���(]HN�IHOKDV]QiOiViYDO�DQDOLWLNXVDQ�PHJKDWiUR]WDP�D�WHOMHV�E�QWHWpV
YiUKDWy�pUWpNpW�
$ E�QWHW I�JJYpQ\HN�D�PLQWiEDQ� OpY PHJILJ\HOpVHN�Q V]iPiQDN� I�JJYpQ\p�
EHQ�D]W�IHMH]LN�NL��KRJ\�PHQQ\LUH�WDUWMXN�URVV]QDN�D]�RSWLPiOLVWyO�YDOy�N|YHWNH�
] IDMWD�HOWpUpVHNHW�

���W~O�VRN�D�W|U|OW�V]LQNURQL]iFLyV�LG SRQW�±�363�Q���VSHHG�XS�SHQDOW\
���D VWDWLV]WLNiN�W~O�NHYpV�PHJILJ\HOpVHQ�DODSXOQDN�±�3/��Q���/� SHQDOW\
���D WUDQ]LHQV�W~O�KRVV]~��W~O�VRN�D�PHJILJ\HOpV��±�375�Q���WUDQVLHQW�SHQDOW\

%�QWHW I�JJYpQ\NpQW�D�OHYH]HWpVEHQ�D]�DOiEELDNDW�KDV]QiOWDP�
����� � >= QQFQ363

®
Å

Ë
<<= 1Q
1QFQ3/ ��

���� �
�

�
��� QFQ375 =



�

$]��]HQHWHNUH�H[SRQHQFLiOLV�pUNH]pVL� LG N|]W� IHOWpWHOH]YH��YDJ\�D]W�N|]HOtWpV�
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. D�NLW ]|WW�V]LQNURQLiFLyV�LG SRQWRN�V]iPD��HEE O D]�HOV �.����GDUDE�W|U|OW�
7N �N� ���.��D�NLW ]|WW�V]LQNURQL]iFLyV�LG SRQWRN�N|]WL�LQWHUYDOOXPRNDW��1�D�Nt�
YiQW�PHJILJ\HOpV�V]iPRW��Q
�SHGLJ�D�PLQWD�PHJILJ\HOpV�V]iPiW�MHO|OL���$�F�� F� pV
F� NRQVWDQV�PHJYiODV]WiVD�HJ\�NRPSURPLVV]XPRW�MHOHQW�D]�HUHGPpQ\HN�SRQWRV�
ViJiQDN� JDUDQWiOW� V]LQWMH� pV� D� SiUKX]DPRV� V]LPXOiFLy� J\RUVXOiViQDN� PpUWpNH
N|]|WW�
�����DOWp]LV��V]LPXOiFLyV�YL]VJiODW�VSHFLiOLV�HVHWUH
6]LPXOiFLyV�YL]VJiODWRNDW�YpJH]WHP�DUUD�D]�HVHWUH�Qp]YH��DPLNRU�PLQGLJ�PHJ�
N|YHWHOM�N��KRJ\�D�VWDWLV]WLNiLQN�OHJDOiEE�1�V]iP~�PHJILJ\HOpVHQ�DODSXOMDQDN�
$ YL]VJiODWDLPKR]� NpW� IpOH�PyGV]HUW� KDV]QiOWDP� D� V]LQNURQL]iFLyV� LG SRQWRN
PHJYiODV]WiViUD��pV�PHJKDWiUR]WDP�D�PyGV]HUHN�SDUDPpWHUpQHN�RSWLPiOLV�WDUWR�
PiQ\iW��$�YL]VJiODWRN�OHJIRQWRVDEE�N|YHWNH]WHWpVH�D]��KRJ\�D]�DGRWW�IHOWpWHOHN
PHOOHWW�D]�660�7�NHOO UREXV]WXVViJRW�PXWDW��D]D]�MyO�WROHUiOMD�SDUDPpWH�
UHLQHN�D]�RSWLPiOLVWyO�YDOy�HOWpUpVpW�
$ M|Y EHOL�HVHPpQ\HN�KDOPD]iYDO�NDSFVRODWRV�Wp]LV
���Wp]LV��$�)(6�LPSOHPHQWiFLyMiUD�DONDOPD]KDWy�DGDWV]HUNH]HWHN
YL]VJiODWD
+pW�DGDWV]HUNH]HWHW��HJ\LUiQ\EDQ�OiQFROW�OLVWD��ELQiULV�ID��$9/�ID��%�ID������ID�
NXSDF��VNLS�OLVW� YL]VJiOWDP�PHJ�V]LPXOiFLy�VHJtWVpJpYHO��KRJ\�PHO\LNHW�FpOV]H�
U GLV]NUpW�LGHM V]LPXOiWRURNEDQ�D�M|Y EHOL�HVHPpQ\HN�KDOPD]iQDN��)(6��D�Wi�
UROiViUD� DONDOPD]QL�� � $� SUREOpPiW� D]� HVHPpQ\HN� V]iPiQDN� I�JJYpQ\pEHQ
DV]LPSWRWLNXVDQ�YL]VJiOWDP��V]iPRV�SDUDPpWHU� �D�)(6�iOODSRWD�� D]�HVHPpQ\HN
V]iPD�D�)(6�EHQ��D]�pUNH]pVL�LG N|]�HORV]OiVD��D�W|UOpVHN�DUiQ\D��D�SURFHVV]RU
WtSXVD��|VV]HV�OHKHWVpJHV�NRPELQiFLyMD�PHOOHWW�
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7HUPpV]HWHVHQ�PLQG�D�V]LPXOiFLyW�YpJUHKDMWy�SURFHVV]RU�DUFKLWHNW~UiMD��PLQG�D
V]LPXOiFLyEDQ� HJ\PiVW� N|YHW HVHPpQ\HN� LG HORV]OiVD� MHOHQW VHQ� EHIRO\iVRO�
KDWMD�� KRJ\�PHO\LN� DGDWV]HUNH]HWQHN� D� OHJMREEDN� D� YpJUHKDMWiVL� LG MHOOHP] L�
(]HNHW�D�YL]VJiODWRNDW������EDQ�NH]GWHP�7'.�PXQND�NHUHWpEHQ��pV�GRNWRUDQ�
GXV]NpQW������EHQ�IHMH]WHP�EH���$]�DNNRUL�SURFHVV]RURN�PpJ�QHP�PLQG�UHQGHO�
NH]WHN� KDUGYHU� OHEHJ SRQWRV� P YHOHW� WiPRJDWiVVDO�� � $]� HUHGPpQ\HLP� D]pUW
KDV]QRVDN�PD�LV��PHUW�SURFHVV]RURQNpQW�N�O|QE|] OHKHW�D�OHEHJ SRQWRV�P YH�
OHWHN�YpJ]pVpQHN�UHODWtY�VHEHVVpJH�D]�HJ\pE�P YHOHWHNKH]�NpSHVW�
6SHFLiOLV�HVHWHN�NLYpWHOpYHO�D]�HJ\PiVW�N|YHW HVHPpQ\HN�LG HORV]OiViW�QHP�LV�
PHUM�N�
$ P YHOHWHN� VRUiQ�KDV]QiOW� NXOFV|VV]HKDVRQOtWiVRN� V]iPiUD� D� NLHJ\HQV~�
O\R]RWW�IiN�pV�D�NXSDF�DGWiN�D�OHJNLVHEE�pUWpNHNHW����$�V]LPXOiFLyV�HUHGPp�
Q\HN�D]�pUWHNH]pV����������SRQWMiEDQ�WDOiOKDWyN��� (]pUW�D]RNEDQ�D]�HVHWHNEHQ�
DKRO�D]�DGDWV]HUNH]HW�P YHOHWHLQHN�SURFHVV]RULGHMpW�D�NXOFV|VV]HKDVRQOtWi�
VRN�GRPLQiOMiN��DKRO�QLQFVHQ�KDUGYHU�OHEHJ SRQWRV�P YHOHW�WiPRJDWiV���D
NLHJ\HQV~O\R]RWW�IiN�pV�D�NXSDF�MHOHQWLN�D�OHJMREE�YiODV]WiVW���$ N|]|QVpJHV
�NLHJ\HQV~O\R]DWODQ��ELQiULV�ID�My�HUHGPpQ\HNHW�PXWDWRWW�H[SRQHQFLiOLV�HORV]OiV
HVHWpQ��GH�PiV�HORV]OiVRNUD�HUHGPpQ\HL�URVV]DEEDN�D�NLHJ\HQV~O\R]RWW�IiN�pV�D
NXSDF�HUHGPpQ\HLQpO�
(U V KDUGYHU� OHEHJ SRQWRV� WiPRJDWiV� HVHWpQ� D� VNLS�OLVW� pV� D� NXSDF� MREE
LG MHOOHP] NHW�DGRWW��PLQW�D�NLHJ\HQV~O\R]RWW� IiN�� � �$�V]LPXOiFLyV�HUHGPp�
Q\HN� D]� pUWHNH]pV� ��������� SRQWMiEDQ� WDOiOKDWyN��� (EEHQ� D]� HVHWEHQ� WHKiW� D
VNLS�OLVW�YDJ\�D�NXSDF�DONDOPD]iViW�MDYDVORP��H]HN�DOJRULWPXVDL�HJ\V]HU E�
EHN�LV��PLQW�D�NLHJ\HQV~O\R]RWW�IiNpL�
)RQWRVQDN�WDUWRP�PHJMHJ\H]QL�D�N|YHWNH] NHW���$�VNLS�OLVW��DPHO\�HU V KDUGYHU
OHEHJ SRQWRV� P YHOHW� WiPRJDWiV� HVHWpQ� D� OHJMREE� LG MHOOHP] NHW� DGWD�� HJ\
�����EHQ�SXEOLNiOW�DGDWV]HUNH]HW�pV�QHP�V]HUHSHO�D]�iOWDODP�LVPHUW�)(6�LPSOH�
PHQWiFLyNNDO�IRJODONR]y�FLNNHNEHQ��,VPHUHWHLP�V]HULQW�D�SURFHVV]RURN�KDUGYHU
OHEHJ SRQWRV�WiPRJDWiViQDN�D�W|EEL�P YHOHWKH]�NpSHVWL�VHEHVVpJH�YL]VJiODWDLP
yWD�WRYiEE�Q WW��DPL�PpJ�LQNiEE�NLHPHOL�D�VNLS�OLVW�MHOHQW VpJpW�
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$ 7UDIILF�)ORZ�$QDO\VLV�QHY ~M�PyGV]HUU O V]yOy�Wp]LV
���Wp]LV��D�7UDIILF�)ORZ�$QDO\VLV�PyGV]HU
�.RPPXQLNiFLyV�KiOy]DWRN�WHOMHVtW NpSHVVpJ�YL]VJiODWiUD�DONDOPD]KDWy�~M�PyG�
V]HUW�GROJR]WDP�NL��DPHO\�D�V]LPXOiFLyQDN�pV�QXPHULNXV�PyGV]HUHNQHN�D�NRP�
ELQiFLyMD���$�WUDIILF�IORZ�DQDO\VLV��7)$��D�KiOy]DW�UpV]OHWHV�V]LPXOiFLyMiKR]�Np�
SHVW� OpQ\HJHVHQ� NLVHEE� V]iPtWiVLJpQQ\HO� ±� tJ\� VRNNDO� J\RUVDEEDQ� ±� N|]HOtW
HUHGPpQ\HNHW�DG�� �0 N|GpVH�VRUiQ�D�IRUJDOPDW�PHJIHOHO HQ�YiODV]WRWW�PpUHW
HJ\VpJHNEHQ� D� KiOy]DW� WpQ\OHJHV� URXWROiVL� DOJRULWPXViQDN� IHOKDV]QiOiViYDO
RV]WMD�V]pW�D�UHQGV]HUEHQ���$�KiOy]DW�YpJHV�NDSDFLWiVDLQDN�D�IRUJDORP�LG HORV]�
OiViUD�J\DNRUROW�KDWiViW�D�IRUJDORP�WpUEHOL�HORV]WiVD�XWiQ�YHV]L�ILJ\HOHPEH�
/pWUHKR]WDP�pV�pUWHNH]pVHPEHQ�EH�LV�PXWDWWDP�HJ\�NRQNUpW�7)$�LPSOHPHQWiFL�
yW�� DPHO\QHN� VHJtWVpJpYHO� HJ\�HJ\V]HU KiOy]DW�SpOGiMiQ�|VV]HKDVRQOtWRWWDP�D
7)$�HUHGPpQ\HLW� D� V]iPtWiVVDO� NDSRWW� pUWpNHNNHO��$]�HJ\V]HU SpOGDKiOy]DW
HVHWpQ�D�7)$�HUHGPpQ\HL�MyO�N|]HOtWLN�D]�DQDOLWLNXV�PyGV]HU�HUHGPpQ\HLW�
�����DOWp]LV��D�7)$�PyGV]HU�DONDOPD]KDWyViJD
$ 7)$�DONDOPD]KDWy��KD�D�KiOy]DW�PRGHOOMH�NLHOpJtWL�D]�DOiEEL�IHOWpWHOHNHW�
� D KiOy]DW�FVRPySRQWRNEyO�pV�D]RNDW�|VV]HN|W YRQDODNEyO�pS�O�IHO
� D KiOy]DW�IRUJDOPiW�D�FVRPySRQWRNKR]�NDSFVROyGy�DONDOPD]iVPRGHOOHN�JH�

QHUiOMiN
� D IRUJDORP�PLQGLJ�DGRWW�FVRPySRQWWyO�DGRWW�FVRPySRQW�IHOp�LUiQ\XO��D]D]�D

7)$�QHP�NH]HO��]HQHWV]yUiVW�YDJ\�W|EEHVN�OGpVW�
� $ IRUJDORP�PpUWpNH� pV� LG HORV]OiVD�PDWHPDWLNDL�PRGHOOHO� OHtUKDWy�� �$� WR�

YiEELDNEDQ�H]W�QHYH]]�N�IRUJDORPPRGHOOQHN�
� $ IRUJDORPPRGHOO� D]� |VV]HDGiV�P YHOHWpUH� Qp]YH� ]iUW�� D]D]� D]� |VV]HDGiV

HUHGPpQ\H�XJ\DQ�RO\DQ�WtSXV~�OHV]��PLQW�D]�|VV]HDGDQGyN�
� $ FVRPySRQWRN�pV�YRQDODN�YpJHV� NDSDFLWiViQDN� D� IRUJDORP� LG HORV]OiViUD

YDOy�KDWiVD�NLV]iPtWKDWy����1HP�N|YHWHOPpQ\�D�]iUWViJ��
� )RUUiV��pV�FpO�FVRPySRQW�SiURQNpQW�D]�D]RQRV� WtSXV~�DONDOPD]iVRN�D]RQRV

FpO�FVRPySRQW�IHOp�LUiQ\XOy�IRUJDOPD�HJ\�WWHVHQ��GH�DNiU�WHWV] OHJHV�PpUHW
HJ\VpJHNEHQ�LV�NH]HOKHW � �DJJUHJiOW�IRUJDORPPRGHOO�
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� $]� HJ\HV� IRUUiV�� pV� FpO� FVRPySRQW� SiURN� IRUJDOPD� WHWV] OHJHV� VRUUHQGEHQ
NH]HOKHW

�����DOWp]LV��D�NDSDFLWiVNRUOiWR]iV�PHJYDOyVtWiVD�WKURXJKSXW�HORV]OiV��PLQW
IRUJDORPPRGHOO�HVHWpQ
7KURXJKSXW�HORV]OiV��PLQW�IRUJDORPPRGHOO�HVHWpQ�NLGROJR]WDP�D�NDSDFLWiV�
NRUOiWR]iV��YpJHV�NDSDFLWiV�ILJ\HOHPEHYpWHOH��PyGMiW�
$ PyGRVXOW� WKURXJKSXW�HORV]OiV� pV� NpVOHOWHWpV� HORV]OiV� V]iPtWiVD� D]� pUWHNH]pV
�������SRQWMiEDQ�WDOiOKDWy�

$]�HUHGPpQ\HN�DONDOPD]iVD
$ M|Y EHOL�HVHPpQ\HN�KDOPD]iYDO�NDSFVRODWRV�HUHGPpQ\HLPHW�IHOKDV]QiOWiN�D]
201H7��� GLV]NUpW� LGHM V]LPXOiWRU� LPSOHPHQWiFLyMDNRU�� D� )(6� D]� HUHGHWHL
OiQFROW�OLVWD�KHO\HWW�NXSDF�OHWW�
$]�iOWDODP�NLGROJR]RWW�7)$�PyGV]HUW�D]�(ODVV\V�&RQVXOWLQJ�.IW��DONDOPD]]D�D]
,PLQHW�KiOy]DWL�V]DNpUW L UHQGV]HUpEHQ�
$]�660�7�SpOGDNpQW�PHJMHOHQLN�D]�201H7���UHQGV]HUEHQ��D]�,PLQHWEHQ�SH�
GLJ�D]�DONDOPD]iViUD�LUiQ\XOy�IHMOHV]WpV�IRO\DPDWEDQ�YDQ�
$]�660�7�PyGV]HU� D]� DXV]WUiOLDL�0RQDVK�8QLYHUVLW\YHO� YDOy� HJ\�WWP N|GpV
NHUHWpEHQ�D�N|]HOM|Y EHQ�V]XSHUV]iPtWyJpSHQ�LV�NLSUyEiOiVUD�NHU�O�

$ WRYiEEL�NXWDWiV�WpPiL
$]�iOWDODP�NLGROJR]RWW�7)$�PyGV]HUQpO�PHJYL]VJiODQGyN�D� WpUEHOL� V]pWRV]WiV
pV� D� � NDSDFLWiVNRUOiWR]iV� SRQWRVViJL� pV� NRQYHUJHQFLD� NpUGpVHL�� �8J\DQFVDN� D
7)$�HVHWpQ�KDV]QRV�OHKHW�WRYiEEL�IRUJDORPPRGHOOHN�NLGROJR]iVD�LV�
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$ Wp]LVHNHW�DOiWiPDV]Wy�SXEOLNiFLyLP
/HQFVH��*����,QYHVWLJDWLRQ�RI�(YHQW�6HW�$OJRULWKPV��3URFHHGLQJV�RI�WKH�����
(XURSHDQ�6LPXODWLRQ�0XOWLFRQIHUHQFH��(60�����3UDJXH��&]HFK�5HSXEOLF��-XQH
����������6&6�(XURSH��SS����������
/HQFVH��*����3HUIRUPDQFH�RI�)XWXUH�(YHQW�6HW�,PSOHPHQWDWLRQV��-RXUQDO�RQ
&RPPXQLFDWLRQV� 9RO��;/9,,��'HFHPEHU��������SS������
/HQFVH��*����(IILFLHQW�6LPXODWLRQ�RI�/DUJH�6\VWHPV���7UDQVLHQW�%HKDYLRXU�DQG
$FFXUDF\��3URFHHGLQJV�RI�WKH������(XURSHDQ�6LPXODWLRQ�6\PSRVLXP��(66
���
3DVVDX��*HUPDQ\��2FW��������������6&6�(XURSH����������
/HQFVH��*����(IILFLHQW�3DUDOOHO�6LPXODWLRQ�ZLWK�WKH�6WDWLVWLFDO�6\QFKURQL]DWLRQ
0HWKRG��3URFHHGLQJV�RI�WKH�&RPPXQLFDWLRQ�1HWZRUNV�DQG�'LVWULEXWHG�6\VWHPV
0RGHOLQJ�DQG�6LPXODWLRQ��&1'6
����SDUW�RI�WKH�:HVWHUQ�0XOWLFRQIHUHQFH��6DQ
'LHJR��&$��-DQ��������������6&6�,QWHUQDWLRQDO������
/HQFVH��*����6WDWLVWLFV�&ROOHFWLRQ�IRU�WKH�6WDWLVWLFDO�6\QFKURQLVDWLRQ�0HWKRG�
3URFHHGLQJV�RI�WKH������(XURSHDQ�6LPXODWLRQ�6\PSRVLXP��(66
���
1RWWLQJKDP��8.��2FW��������������6&6�(XURSH��������
/HQFVH��*����$SSOLFDELOLW\�&ULWHULD�RI�WKH�6WDWLVWLFDO�6\QFKURQL]DWLRQ�0HWKRG�
3URFHHGLQJV�RI�WKH�&RPPXQLFDWLRQ�1HWZRUNV�DQG�'LVWULEXWHG�6\VWHPV
0RGHOLQJ�DQG�6LPXODWLRQ��&1'6
����SDUW�RI�WKH�:HVWHUQ�0XOWLFRQIHUHQFH��6DQ
)UDQFLVFR��&$��-DQ��������������6&6�,QWHUQDWLRQDO��SS����������
/HQFVH��*����'HVLJQ�&ULWHULRQ�IRU�WKH�6WDWLVWLFV�([FKDQJH�&RQWURO�$OJRULWKP
XVHG�LQ�WKH�6WDWLVWLFDO�6\QFKURQL]DWLRQ�0HWKRG��3URFHHGLQJV�RI�WKH�$GYDQFHG
6LPXODWLRQ�7HFKQRORJLHV�&RQIHUHQFH��$67&�������SDUW�RI�WKH���QG�$QQXDO
6LPXODWLRQ�6\PSRVLXP��$SULO�������������6DQ�'LHJR��&$��86$��SS�����������
/HQFVH��*����7UDIILF�)ORZ�$QDO\VLV�IRU�)DVW�3HUIRUPDQFH�(VWLPDWLRQ�RI
&RPPXQLFDWLRQ�6\VWHPV������HOIRJDGYD�D�-RXUQDO�RI�&RPSXWLQJ�DQG
,QIRUPDWLRQ�7HFKQRORJ\�QiO


