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$]�gQ�EL]WRQViJL�UHQGV]HUpU O��
�
$]�gQ�'6&�EL]WRQViJL� UHQGV]HUpW� D� OHKHW � OHJQDJ\REE� UXJDOPDVViJ� pV� NpQ\HOHP�EL]WRVtWiViUD� WHUYH]WpN�� )L�
J\HOPHVHQ� ROYDVVD� HO� D� Np]LN|Q\YHW�� D� WHOHStW � WiMpNR]WDVVD�gQW� D�P N|GWHWpVpU O�� D�PHJYDOyVtWRWW� VDMiWRVVi�
JRNUyO��0LQGHQ�IHOKDV]QiOy�LVPHUMH�PHJ�D�V]�NVpJHV�WXGQLYDOyNDW��
7|OWVH�NL�D�UHQGV]HU�LQIRUPiFLyV�ODSMiW�pV�WDUWVD�D�Np]LN|Q\YHW�EL]WRQViJRV�KHO\HQ��D]�HVHWOHJ�NpV EE�V]�NVpJHV�
LQIRUPiFLyN�PLDWW��
�

7 ]�pU]pNHOpV�
$]�gQ�UHQGV]HUH�DONDOPDV�D�W ]�NHOHWNH]pVpW�MHO] �I�VWpU]pNHO N�P N|GWHWpVpUH��W ]�HVHWpQ�PHJN�O|QE|]WHWHWW�
MHO]pV�JHQHUiOiViUD��$�W ]MHO] �KiOy]DWKR]�PHJIHOHO �V]iP~��MyO�HOKHO\H]HWW�I�VWpU]pNHO UH�YDQ�V]�NVpJ��,UiQ\�
DGy�HOYHN��1�)�3�$������1�)�3�$��%DWWHU\PDUFK�3DUN��4XLQFH\�0$��������
0(*-(*<=e6��7HUPpV]HWHVHQ�FVDN�DNNRU�IRJ�P N|GQL�D]�DXWRPDWLNXV�W ]MHO]pV��KD�D�WHOHStW �HUUH�DO�
NDOPDVDQ�DODNtWRWWD�NL�D�UHQGV]HUW��
�

(OOHQ U]pV�
)RQWRV��KRJ\�HOOHQ UL]]H�D�KHO\HV�P N|GpVW�KHWHQWH�D�Np]LN|Q\Y�WHV]WHOpVL�~WPXWDWyMD�DODSMiQ��+LEiV�P N|GpV�
pV]OHOpVH�HVHWpQ�MHOH]]H�D�WHOHStW �FpJQHN��
�

7iYIHO�J\HOHW�
$]�gQ�UHQGV]HUH�DONDOPDV�D�ULDV]WiVRN���]HP]DYDURN��YpV]MHO]pVHN�WRYiEEtWiViUD�IHO�J\HOHWL�N|]SRQWRNKR]�WH�
OHIRQYRQDORQ�NHUHV]W�O��9pOHWOHQ�O�NHOHWNH]HWW�ULDV]WiVNRU�D]RQQDO�KtYMD�D�PRQLWRULQJ�iOORPiVW��KRJ\�PHJHO ]]H�
D�V]�NVpJWHOHQ�LQWp]NHGpVHNHW��
0(*-(*<=e6�� 7HUPpV]HWHVHQ� FVDN� DNNRU� N�OG� MHO]pVpNHW� D� IHO�J\HO � iOORPiV� IHOp�� KD� D� WHOHStW � tJ\�
SURJUDPR]WD�EH��
�

ÈOWDOiQRV�UHQGV]HUP N|GpV�
�
$]�gQ�EL]WRQViJL�UHQGV]HUH�DODSYHW HQ�D�'6&�YH]pUO �N|]SRQWRW��HJ\�YDJ\�W|EE�ELOOHQW\ ]HWHW�pV�N�O|QIpOH�pU�
]pNHO NHW�WDUWDOPD]��$�'6&�YH]pUO N|]SRQWRW�iOWDOiEDQ�DODJVRUEDQ��JpSKi]EDQ��JDUi]VEDQ��JDUGUyEEDQ�FpOV]H�
U �IHOV]HUHOQL��$�N|]SRQW�IpPGRER]D�WDUWDOPD]]D�D]�HOHNWURQLNDL�iUDPN|U|NHW��EL]WRVtWpNRNDW��DNNXPXOiWRURNDW��
1RUPiO�N|U�OPpQ\HN�N|]|WW�VHQNLQHN�VHP�LQGRNROW�D�KR]]iIpUpV��NLYpYH�D�WHOHStW W��LOOHWYH�D�V]HUYL]HV�V]DNHP�
EHUW��
$�|VV]HV�ELOOHQW\ ]HW�EHpStWHWW�KDQJV]yUyYDO��pV�SDUDQFVELOOHQW\ NNHO�UHQGHONH]LN��$�/('�ELOOHQW\ ]HW�]yQD��pV�
UHQGV]HUiOODSRW� MHO] IpQQ\HO� UHQGHONH]LN�� $]� /&'� ELOOHQW\ ]HW� DOIDQXPHULNXV� IRO\DGpNNULVWiO\RV� NLMHO] YHO�
UHQGHONH]LN���
$�ELOOHQW\ ]HW�SDUDQFVRN�EHYLWHOpUH�pV�D�SLOODQDWQ\L�iOODSRW�NLMHO]pVpUH�DONDOPDV��7|EEQ\LUH�NL�YDJ\�EHMiUDWL�DM�
WyN�N|]HOL�HO WHUpEHQ��YpGHWW�WpUEH�WHOHStWHQG N��
$�EL]WRQViJL� UHQGV]HU�PHJN�O|QE|]WHWKHW �� HJ\HGL�YpGHWW� WHU�OHWHNNHO��~Q��]yQiNNDO� UHQGHONH]LN��0LQGHQ�]y�
QiKR]�HJ\�YDJ\�W|EE�pU]pNHO �NDSFVROyGLN���PR]JiV���YHJW|UpV��Q\LWiV��UH]JpV�VWE���$]�DNWLYiOW�pU]pNHO N�]yQD�
IpQ\H�D�/('�ELOOHQW\ ]HWHQ�PHJMHOHQLN��D]�/&'�ELOOHQW\ ]HWHQ�NLtUyGLN��

�
)21726�0(*-(*<=e6�

$�EL]WRQViJL�UHQGV]HU�QHP�KiUtWMD�HO�D�YHV]pO\W��FVDN�ULDV]WMD�|QW��LOOHWYH�D�WiYIHO�J\HOHWL�iOORPiVW��DPHQ\�
Q\LEHQ� LJpQ\EH�YHV]LN��YpV]KHO\]HWEHQ��$�EL]WRQViJL�UHQGV]HUHN�iOWDOiEDQ�QDJ\RQ�PHJEt]KDWyDN��GH�QHP�
KHO\HWWHVtWLN�D�N|U�OWHNLQW �EL]WRQViJL�V]RNiVRNDW��YDJ\�D]�pOHW�pV�YDJ\RQEL]WRVtWiVW��.L]iUyODJ�EL]WRQViJL�
V]DNHPEHUUHO�WHOHStWWHVVH��HOOHQ UL]WHVVH�UHQGV]HUpW��
�
�
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5HQGV]HU�LQIRUPiFLyN�
� $�N|YHWNH] �UpV]W�W|OWVH�NL�ILJ\HOPHVHQ��pV�WHJ\H�HO�EL]WRQViJRV�KHO\UH��
�
+R]]iIpUpVL�.yGRN�
� $]�gQ�0HVWHU�NyGMD�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
� +R]]iIpUpVL�NyGRN��
�
��BBBBBBBBBBBBBBB� ��BBBBBBBBBBBBBBB� ��BBBBBBBBBBBBBBB� ��BBBBBBBBBBBBBBB�
�
��BBBBBBBBBBBBBBB� ��BBBBBBBBBBBBBBB� ��BBBBBBBBBBBBBBB� ��BBBBBBBBBBBBBBB�
�
��BBBBBBBBBBBBBBB� ��BBBBBBBBBBBBBBB� ��BBBBBBBBBBBBBBB� ��BBBBBBBBBBBBBBB�
�
��BBBBBBBBBBBBBBB� ��BBBBBBBBBBBBBBB� ��BBBBBBBBBBBBBBB� ��BBBBBBBBBBBBBBB�
�
��BBBBBBBBBBBBBBB� ��BBBBBBBBBBBBBBB� ��BBBBBBBBBBBBBBB� ��BBBBBBBBBBBBBBB�
�
��BBBBBBBBBBBBBBB� ��BBBBBBBBBBBBBBB� ��BBBBBBBBBBBBBBB� ��BBBBBBBBBBBBBBB�
�
��BBBBBBBBBBBBBBB� ��BBBBBBBBBBBBBBB� ��BBBBBBBBBBBBBBB� ��BBBBBBBBBBBBBBB�
�
��BBBBBBBBBBBBBBB� ��BBBBBBBBBBBBBBB� ��BBBBBBBBBBBBBBB� ��BBBBBBBBBBBBBBB
� � � �

=yQD�,QIRUPiFLyN�
� =yQD� � � 9pGHWW�WHU�OHW� � � � =yQD�WtSXV�

�
�� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
�� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
�� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
�� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
�� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
�� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
�� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
�� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
�� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
��� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �

�
��� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
��� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
��� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
��� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
��� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
��� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
��� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
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��� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
��� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
��� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
��� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
��� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
��� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
��� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
��� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
��� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
��� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
��� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
��� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
��� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
��� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �
�
��� � BBBBBBBBBBBBBBBBBBBBBBB� � BBBBBBBBBBBBBBBBBBBBBBBB� � �

�
�

%LOOHQW\ ]HWL�]yQD�>)@�7 ]� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
%LOOHQW\ ]HWL�]yQD�>$@�6HJpO\� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
%LOOHQW\ ]HWL�]yQD�>3@�3iQLN� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
.LOpSpVL�NpVOHOWHWpV�LGHMH�BBBBBB�PiVRGSHUF��
�
%HOpSpVL�NpVOHOWHWpV�LGHMH�BBBBBB�PiVRGSHUF��
�

$�V]HUYL]�
)HO�J\HOHWL�iOORPiV��
6]iPD�� BBBBBBBBBBBBBBBBBBBBBBBBBBBB�7HOHIRQ��BBBBBBBBBBBBBBBBBBBBBBB�
�
7HOHStW L�,QIRUPiFLy��
&pJ�� � BBBBBBBBBBBBBBBBBBBBBBBBBBBB�7HOHIRQ��BBBBBBBBBBBBBBBBBBBBBBB�

�
+R]]iIpUpVL�.yGRN�
�
$�+R]]iIpUpVL�.yGRNNDO�D�UHQGV]HU�pOHVtWKHW �pV�KDWiVWDODQtWKDWy�����KR]]iIpUpVL�NyG�iOO�UHQGHONH]pVUH�����IHO�
KDV]QiOyL�NyG����NpQ\V]HUtWHWW��GXUHVV�����IHO�J\HOHWL�pV���PHVWHU�NyG��
$�0HVWHUNyG�pOHVtWpVUH��NLNDSFVROiVUD��WRYiEEL�IHOKDV]QiOyN�NyGMDLQDN��LOOHWYH�HJ\pE�MHOOHP] N�SURJUDPR]iViUD�
KDV]QiOKDWy��$�PHVWHU�NyGRW�D�WHOHStW �VHJtWVpJpYHO�iOOtWKDWMD�EH��$PHQQ\LEHQ�D�SURJUDPEDQ�HQJHGpO\H]HWW��~J\�
gQ�EiUPLNRU�PHJYiOWR]WDWKDWMD�D]W����OiVG��%L]WRQViJL�NyGRN�SURJUDPR]iVD����
0(*-(*<=e6��$�KR]]iIpUpVL�NyG�OHKHW�QpJ\�YDJ\�KDW�GLJLWHV��DPHO\HW�D�WHOHStW �WXG�EHiOOtWDQL��7RYiEEL�
LQIRUPiFLypUW�IRUGXOMRQ�D�WHOHStW K|]���
�
�
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$�UHQGV]HU�pOHVtWpVH�

eOHVtWpV�/('�ELOOHQW\ ]HWU O��
+D�D�.pV]��5HDG\��MHO] IpQ\�YLOiJtW��D�UHQGV]HU�NpV]�D]�pOHVtWpVUH��+D�D�.pV]��5HDG\��MHO] IpQ\�QHP�YLOiJtW��HO�
OHQ UL]]H��KRJ\�D]�DMWyN�pV�D]�DEODNRN�EH�YDQQDN�H�]iUYD�pV�D�PR]JiVpU]pNHO N�HO WW�QHP�W|UWpQLN�PR]JiV��$�
UHQGV]HUW�QHP�OHKHW�pOHVtWHQL�DGGLJ��DPtJ�D]�|VV]HV�]yQD�QHP�]iUW�pV�D�.pV]��5HDG\��MHO] IpQ\�QHP�YLOiJtW���
hVVH� EH� D� KR]]iIpUpVL� NyGMiW��$]� XWROVy�GLJLW� EHYLWHOH�XWiQ� D�ELOOHQW\ ]HW� KDQJMHO] MH� MHO]pVW� DG��+D�D�EHYLWW�
KR]]iIpUpVL�NyG�QHP�PHJIHOHO ��DNNRU�D�KDQJMHO] �IRO\DPDWRVDQ�MHOH]�HJ\�PiVRGSHUFLJ��,O\HQ�HVHWEHQ�Q\RPMD�
PHJ�D�>�@�JRPERW��PDMG�YLJ\H�EH�D�KHO\HV�KR]]iIpUpVL�NyGRW��+D�VLNHU�O�PHJIHOHO �NyGRW�EHYLQQL��D�ELOOHQW\ �
]HW�KDQJMHO] MH�U|YLG�KDQJMHO]pVHNHW�IRJ�DGQL�pV�D]�eOHV��$UPHG��MHO] IpQ\�NLJ\XOODG��7iYR]]RQ�D�WHOHStW �iOWDO�
PHJKDWiUR]RWW�NL�EHMiUDWL�DMWyQ��
$�ELOOHQW\ ]HW�KDQJMHO] MH�D�NLOpSpVL�LG �DODWW�KDQJMHO]pVW�DG��MHOH]YH��KRJ\�D�UHQGV]HU�pOHVHGQL�IRJ��$�NLOpSpVL�
NpVOHOWHWpV�OHMiUWD�XWiQ�D]�|VV]HV�MHO] IpQ\�NLDOV]LN�D]�eOHV��$UPHG��NLYpWHOpYHO��$�NLOpSpVL�LG W�D�WHOHStW �PHJ�
YiOWR]WDWKDWMD��
�

eOHVtWpV�/&'�ELOOHQW\ ]HWU O�
+D�D�NLMHO] Q� H]� MHOHQLN�PHJ� �Ä7HJ\H�EL]WRQViJRVVi� D� UHQGV]HUW� pOHVtWpV�HO WW´��� HOOHQ�
UL]]H��KRJ\�D]�|VV]HV�]yQD�EL]WRQViJRV�H��D]�DMWyN�DEODNRN�EH]iUiViYDO��D�PR]JiVpU]p�

NHO N�HO WWL�PR]JiVRN�PHJV]�QWHWpVpYHO��+D�YDODPHO\LN�]yQD�QHP�W|UO GLN��NL�OHKHW�LN�
WDWQL�� HNNRU� D� UHQGV]HU� UpV]OHJHVHQ� pOHVtWKHW ��0HJMHJ\]pV��$�NLLNWDWRWW� ]yQiN� FV|N�
NHQWLN�D]�gQ�YpGHOPpW��+D�D�]yQiW�QHP�OHKHW�W|U|OQL��KtYMD�D�V]HUYL]V]ROJiODWRW��

�
+D�D�NLMHO] Q�H]�MHOHQLN�PHJ��Ä$GMRQ�PHJ�NyGRW�D�UHQGV]HU�pOHVtWpVpKH]´���HOOHQ UL]]H�D�
UHQGV]HU�KLEiNDW�pV��KRJ\�QLQFV�H�NLLNWDWRWW�]yQD��$�UHQGV]HU�HNNRU�pOHVtWKHW �D�UHQGV]HU�
KLED�YDJ\�NLLNWDWiV�HOOHQpUH��EiU�D�YpGHOHP�FV|NNHQ��(OOHQ UL]]H��KRJ\�V]iQGpNRV�YROW�H�
D�NLLNWDWiV��pV�D]RQRVtWVD�D�KLED�RNiW��+D�UHQGV]HUKLED�IRUGXO�HO �Qp]]H�PHJ�D�Ä+LED�iO�
ODSRWRN�NLMHO]pVH´�SRQWRW��

�
+D�D�NLMHO] Q�H]�MHOHQLN�PHJ��Ä$GMRQ�PHJ�NyGRW�D�UHQGV]HU�pOHVtWpVpKH]´���DNNRU�QLQFV�
KLED�pV�QLQFV�NLLNWDWRWW�]yQD��D�UHQGV]HU�WHOMHV�HJpV]pEHQ�pOHVtWKHW ��$�UHQGV]HU�pOHVtWp�
VpKH]�DGMXQN�PHJ�D]�HJ\LN���MHJ\ �EL]WRQViJL�NyGRW��$�ELOOHQW\ ]HW�KDQJMHO] MH�PLQGHQ�
V]iPMHJ\�EH�WpVHNRU�PHJV]yODO��+D�D�EL]WRQViJL�NyGRW�KLEiVDQ�YLVV]�N�EH��D�ELOOHQW\ �
]HW�KDQJMHO] MH���PiVRGSHUFHV�IRO\DPDWRV�KDQJRW�DG��D�NLMHO] Q�QHP�W|UWpQLN�YiOWR]iV��

�
+HO\HV� NyG� EHYLWHOH� HVHWpQ�� D� NLMHO] Q� H]� MHOHQLN�PHJ� �Ä.LOpSpVL� NpVOHOWHWpV� IRO\DPDW�
EDQ´���(NNRU�D�NLMHO|OW�~WYRQDORQ�KDJ\MD�HO�D�WHU�OHWHW��$�NLOpSpVL�LG �DODWW�HJ\V]HU�~MUD�
LQGtWKDWMD�D�NLOpSpVL�LG W�D]�$ZD\�JRPE�PHJQ\RPiViYDO��
�
�
$]�HOKDJ\iVL�LG �OHWHOWH�XWiQ�D�UHQGV]HU�pOHVtWHWW�iOODSRWED�NHU�O��pV�D�N|YHWNH] ��]HQHW�
MHOHQLN�PHJ�D�NLMHO] Q��+D�D�EL]WRQViJL�NyG�EHYLWHOHNRU�HJ\�YDJ\�W|EE�]yQD�NLLNWDWRWW��D]�
DOiEEL��]HQHW�MHOHQLN�PHJ�D]�HOV �V]iPMHJ\�EHYLWHOHNRU��
�
�
(]�D]��]HQHW�ILJ\HOPH]WHW�D�]yQDNLLNWDWiVUD��
�
�
�
�
�

$OWHUQDWtY�pOHVtWpVL�OHKHW VpJHN�
�
7iYR]y�pOHVtWpV��
+D�D�UHQGV]HUW�7iYR]y��$ZD\��PyGEDQ�pOHVtWLN��D]�|VV]HV�N|YHW �pV�KpMYpGHOPL�]yQD�DNWLYiOyGLN��+D�HNNRU�D�
N|YHW �YDJ\�KpMYpGHOPL�]yQiW�PHJVpUWLN��D�ULDV]WiVL�IRO\DPDW�HOLQGXO��$�UHQGV]HU�$ZD\�PyGEDQ�W|UWpQ �pOHVt�
WpVpKH]� �VVH� EH� NyGMiW��PDMG� KDJ\MD� HO� D� KHO\VpJHW� D�PHJIHOHO � DMWyQ��$� NLOpSpVL� LG � OHWHOWH� XWiQ� D� UHQGV]HU�
pOHVtWHWW�iOODSRW~��$�NLOpSpVL�NpVOHOWHWpVW�HJ\V]HU�~MUD�OHKHW�LQGtWDQL�D�JRPE�PHJQ\RPiViYDO��
�
�

6HFXUH�6\VWHP�
%HIRUH�$UPLQJ����!�

(QWHU�&RGH�WR�
$UP�6\VWHP�������!�

(QWHU�&RGH�WR�
$UP�6\VWHP�

([LW�'HOD\�LQ�
3URJUHVV�

(QWHU�&RGH�WR�
'LVDUP�6\VWHP�

�:$51,1*��
%\SDVV�$FWLYH�
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+DQJRV�NLOpSpVL�KLEDMHO]pV��$XGLEOH�([LW�)DXOW��
$�WpYHV�ULDV]WiVRN�V]iPiQDN�FV|NNHQWpVH�pUGHNpEHQ�H]�D�IXQNFLy�KDWiVRV�OHKHW��+D�QHP�WXGMD�HOKDJ\QL�D�KHO\L�
VpJHW�D�PHJIHOHO �LG �DODWW��YDJ\�KD�URVV]XO�FVXNWD�EH�D]�DMWyW�DEODNRW��DNNRU�D�UHQGV]HU�NpW�PyGRQ�MHO]L�H]W��D�
ELOOHQW\ ]HW�HJ\�KRVV]~W�VtSRO��YDODPLQW�D�V]LUpQD�PHJV]yODO��(EEHQ�D]�HVHWEHQ�gQQHN�YLVV]D�NHOO�PHQQLH��KD�
WiVWDODQtWDQL�NHOO�D�UHQGV]HUW��pV�~MUD�NH]GHQL�D]�pOHVtWpVL�IRO\DPDWRW��
�

+HO\EHQ�WDUWy]NRGy��6WD\��pOHVtWpV�
(]�D�IXQNFLy�OHKHW Yp�WHV]L��KRJ\�FVDN�D�KpMYpGHOPL�]yQiN�DNWLYiOyGMDQDN��~J\�KRJ\�gQ�RWW�PDUDGKDW�D�YpGHWW�
WpUEHQ� �D� N|YHW � ]yQiN� LQDNWtYDN��� $� UHQGV]HU� 6WD\� PyGEDQ� pOHVHGLN�� KD� D� KR]]iIpUpVL� NyG� EHtUiVD� XWiQ� D�
NL�EHMiUDWL� DMWy� ]iUYD� PDUDG� �QHP� KDJ\MiN� HO� D� KHO\LVpJHW��� 6WD\� PyGEDQ� D� N|YHW � ]yQiN� DXWRPDWLNXVDQ�
NLLNWDWyGQDN��
$�EHOV �]yQiNDW�OHKHW�~MUDDNWLYiOQL�D�>@>�@�SDUDQFFVDO�EiUPHO\LN�ELOOHQW\ ]HWU O��
�

eOHVtWpV�EHOpSpVL�NpVOHOWHWpV�QpON�O�
+D�EHOpSpVL�NpVOHOWHWpV�QpON�O�DNDUMD�pOHVtWHQL�D�UHQGV]HUW��YLJ\H�EH�D�>@>�@�SDUDQFV�XWiQ�D�KR]]iIpUpVL�NyGMiW��
$]�eOHV��$UPHG��IpQ\�YLOORJ��ILJ\HOPH]WHWYH��KRJ\�D]�pOHV�UHQGV]HUQHN�QLQFV�EHOpSpVL�NpVOHOWHWpVH��$�EHOpSpVL�
NpVOHOWHWpVVHO�SURJUDPR]RWW�]yQiN�D]RQQDO�ULDV]WiVW�YiOWDQDN�NL��
�

*\RUV�pOHVtWpV�
+D�D�J\RUV�pOHVtWpV�HQJHGpO\H]HWW��D�UHQGV]HUW�D�>@>�@�SDUDQFFVDO�OHKHW�pOHVtWHQL�pV�QHP�V]�NVpJHV�D�KR]]iIpUpVL�
NyG�EHtUiVD��$�>@>�@�SDUDQFFVDO�D�UHQGV]HU�QHP�KDWiVWDODQtWKDWy��pUYpQ\HV�KR]]iIpUpVL�NyG�LV�V]�NVpJHV��$�WH�
OHStW �WiMpNR]WDWMD�gQW�H]HQ�IXQNFLy�P N|GpVpU O��
�

$XWRPDWLNXV�pOHVtWpV�
$�UHQGV]HUW�OHKHW�DXWRPDWLNXV�pOHVtWpVUH�SURJUDPR]QL��(KKH]�PHJ�NHOO�DGQLD�D]�DXWRPDWLNXV�pOHVtWpV�LG SRQWMiW�
D� >@>�@�PHVWHU�NyG�SDUDQFVRN�EHtUiViYDO��(]W�N|YHW HQ�Q\RPMD�PHJ�D� >�@�DV�ELOOHQW\ W��9LJ\H�EH�D]� LG W����
yUiV�IRUPiEDQ����������������
(QJHGpO\H]QL�YDJ\�KDWiVWDODQtWDQL�H]W�D�IXQNFLyW��D�>@>�@�0HVWHU�NyG�>�@�SDUDQFFVDO�OHKHW��+iURP�U|YLG�VtSMHO�
HVHWpQ�HQJHGpO\H]HWW��HJ\�KRVV]~�VtSMHO�HVHWpQ�WLOWRWW�D�IXQNFLy��
0(*-(*<=e6�� $]� DXWRPDWLNXV� pOHVtWpVKH]� PHJIHOHO HQ� EHiOOtWRWW� UHQGV]HU� LG � pV� GiWXP� V]�NVpJHV��
�/G��5HQGV]HU�LG �pV�GiWXP�EHiOOtWiVD���
���

*\RUV�NLOpSpV�
*\RUV�NLOpSpV�HQJHGpO\H]pVH�HVHWpQ��pOHVtWHWW�UHQGV]HUEHQ�D�>@>�@�SDUDQFV�NLDGiViYDO�D]�|Q�V]iPiUD���SHUF�iOO�
UHQGHONH]pVUH�D�WiYR]iVKR]��(]�DODWW�D]�LG �DODWW��D�NL�EHMiUDWL�DMWyW�HJ\V]HU�V]DEDG�NLQ\LWQL�pV�EH]iUQL��$]�
DMWyQDN�]iUyGQL�NHOO�D�NpW�SHUF�OHMiUWD�HO WW��+D�D]�DMWyW�~MUD�NLQ\LWMiN��YDJ\�KD�D]�DMWyW�QHP�]iUMiN�EH�D���SHUF�
DODWW��YDJ\�HJ\�PiVLN�]yQiW�V]DNtWDQDN�PHJ��D�EHOpSpVL�NpVOHOWHWpV�HOLQGXO��$�WHOHStW �WiMpNR]WDWMD�|QW�H]HQ�MHO�
OHP] �HQJHGpO\H]pVpU O��
�
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$�UHQGV]HU�KDWiVWDODQtWiVD�
�
+DWiVWDODQtWiV�/('�ELOOHQW\ ]HWU O��
/pSMHQ� EH� D� WHOHStW � iOWDO� EHMiUDWL� DMWyNpQW�PHJMHO|OW� DMWyQ� �DMWyNRQ��� (J\pE��PiV� ~WYRQDORQ� W|UWpQ � EHOpSpV�
D]RQQDOL�ULDV]WiV�HUHGPpQ\H]��$�PHJKDWiUR]RWW�~WYRQDORQ�W|UWpQ �EHOpSpVNRU�D�ELOOHQW\ ]HW�KDOOKDWy��IRO\DPD�
WRV�KDQJMHO]pVVHO�ILJ\HOPH]HWL�gQW��0HQMHQ�D�ELOOHQW\ ]HWKH]��pV��VVH�EH�D�KR]]iIpUpVL�NyGRW��+D�URVV]XO��W|W�
WH�EH�D�NyGRW��YLJ\H�EH�~MUD�KHO\HVHQ��+HO\HV�NyG�EHYLWHOpW�N|YHW HQ�D]�eOHV��$UPHG��IpQ\�NLDOV]LN�pV�PHJ�
V] QLN�D�KDQJMHO]pV��+HO\HV�NyG�EHYLWHOH�D�EHOpSpVL�NpVOHOWHWpV�DODWW�V]�NVpJHV��+D�H]�QHP�W|UWpQLN�PHJ��D�UHQG�
V]HU�PHJNH]GL� D� ULDV]WiVW��$� EHOpSpVL� NpVOHOWHWpV� LGHMpW� D� WHOHStW � WXGMD�PHJYiOWR]WDWQL��+D� ULDV]WiV� W|UWpQW� D]�
pOHVtWHWW�UHQGV]HUEHQ��D�0HPyULD��0HPRU\���YDJ\�3&����5.=�ELOOHQW\ ]HWQpO�D�5HQGV]HU��6\VWHP���IpQ\�pV�D�
]yQD�IpQ\����PiVRGSHUFHV�YLOORJiVD�MHO]L�D]W��KRJ\�PHO\LN�]yQiEDQ�W|UWpQW�D�ULDV]WiV��$����PiVRGSHUF�OHMiUWD�
XWiQ� D� SDQHO� DODSKHO\]HWEH� iOO� YLVV]D� �D�5HDG\�±�.pV]�YLOiJtW���$� >�@�JRPE�PHJQ\RPiViYDO� D����PiVRGSHUF�
DODWW�D�ULDV]WiVL�PHPyULD�NLMHO]pVH�W|U|OKHW ��$�ULDV]WiVRN�D�>@>�@�SDUDQFFVDO�WHNLQWKHW N�PHJ���
h]HP]DYDU� pU]pNHOpVH� HVHWpQ� D� SDQHO� KDWiVWDODQtWRWW� iOODSRWiEDQ�� D]� h]HP]DYDU� �7URXEOH�� IpQ\� �YDJ\�
3&����5.=�ELOOHQW\ ]HW�HVHWpQ�5HQGV]HU��6\VWHP��IpQ\��YLOiJtW��OG��h]HP]DYDU�PHJWHNLQWpVH���5LDV]WiVL�0H�
PyULD�NLMHO]pV�iOODSRWEDQ�D]��]HP]DYDU�QHP�NHU�O�NLMHO]pVUH��
�

+DWiVWDODQtWiV�/&'�%LOOHQW\ ]HWU O��
/pSMHQ�EH�D�WHOHStW �iOWDO�EHMiUDWL�DMWyNpQW�PHJMHO|OW�DMWyQ��DMWyNRQ���(J\pE��PiV�~WYRQD�
ORQ� W|UWpQ � EHOpSpV� D]RQQDOL� ULDV]WiV� HUHGPpQ\H]�� $�PHJKDWiUR]RWW� ~WYRQDORQ� W|UWpQ �
EHOpSpVNRU�D�ELOOHQW\ ]HW�KDOOKDWy��IRO\DPDWRV�KDQJMHO]pVVHO�ILJ\HOPH]HWL�gQW��hVVH�EH�D�
EL]WRQViJL�NyGMiW��7pYHV]WpV�HVHWpQ�Q\RPMD�PHJ�D�>�@�MHO �ELOOHQW\ W�pV�tUMD�EH�LVPpW�D�
NyGRW��$�NyG�PHJDGiVD�D�EHOpSpVL�LG �OHWHOWH�HO WW�V]�NVpJHV��HOOHQNH] �HVHWEHQ�D�UHQG�
V]HU�ULDV]WDQL�IRJ��$�EHOpSpVL�LG W�D�WHOHStW �YiOWR]WDWKDWMD��+D�QHP�YROW�ULDV]WiV�pV�QLQFV�
�]HP]DYDU��D�ILJ\HOPH]WHW �KDQJ�HOKDOOJDW�pV�D�N|YHWNH] ��]HQHW�MHOHQLN�PHJ�D�NLMHO] Q��
�
(]�XWiQ���PiVRGSHUF�P~OYD�PHJMHOHQLN�H]�D]��]HQHW�PXWDWYD��KRJ\�D�UHQGV]HU�KDWiVWD�
ODQtWRWW��
�

�
�
�

�
�
+DWiVWDODQtWiVNRU��KD�5,$6=7È6�W|UWpQW�D]�HO ] �pOHVtWpVL�FLNOXVEDQ��D�N|YHWNH] ��]H�
QHW�ROYDVKDWy��
�
�
$� ULDV]WiV�PHJWHNLQWpVpW� N|YHW HQ�� KD�YDODPHO\LN� ]yQD�PpJ�PLQGLJ� ULDV]WiVEDQ�YDQ�� D�
NLMHO] Q�H]�D]��]HQHW�ROYDVKDWy��PXWDWYD�D�Q\LWRWW�]yQiW��
�
�
+DWiVWDODQtWiVNRU�pV�KD�h]HP]DYDU�W|UWpQW�D]�HO ] �pOHVtWpVL�FLNOXVEDQ��D�N|YHWNH] ��]H�
QHW�ROYDVKDWy���OG��h]HP]DYDU�PHJWHNLQWpVH���
�
�

0HJMHJ\]pV��$�PHPyULD�W|UO GLN�PLQGHQ�HJ\HV�pOHVtWpV�DONDOPiYDO��
�

+D�D�ULDV]Wy�V]yO�
�
7 ]�5LDV]WiV�
$PHQQ\LEHQ� D]� gQ� UHQGV]HUH� WDUWDOPD]� I�VWpU]pNHO NHW�� ~J\� SXO]iOy� V]LUpQDKDQJ� HVHWpQ� D]RQQDO� N|YHVVH� D�
YpV]�NL�UtWpVL�WHUY�XWDVtWiVDLW��
�

%HKDWROiV�ULDV]WiV�
$]�LOOHWpNWHOHQ�EHKDWROiVW�IRO\DPDWRV�V]LUpQDKDQJ�NtVpUL��$�ULDV]WiV�HOQpPtWKDWy�D�EL]WRQViJL�NyG�EHtUiViYDO��$�
V]LUpQD� HOFVHQGHVtWpVpYHO� YLV]RQW�QHP�iOOtWMXN� OH� D�)HO�J\HOHWL�ÈOORPiVUD�N�OG|WW� MHO]pVW�� NLYpYH�KD� D� WHOHStW �
NpVOHOWHWpVL�LG YHO�OiWWD�HO�D�MHO]pV�LQGXOiViW��9pOHWOHQ�ULDV]WiV�HVHWpQ�KDODGpNWDODQXO�pUWHVtWV�N�D�)HO�J\HOHWL�ÈO�

(QWU\�$FWLYH�
(QWHU�\RXU�&RGH�

6\VWHP�'LVDUPHG�
1R�$ODUP�0HPRU\�

9LHZ�0HPRU\�
´=RQH�RI�$ODUP´��!�

6HFXUH�6\VWHP�
%HIRUH�$UPLQJ����!�

(QWHU�&RGH�
$UP�6\VWHP�������!�

(QWHU�&RGH�WR�
$UP�6\VWHP�
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ORPiVW� pV� D� KHO\V]tQHQ� WDUWy]NRGy� LOOHWpNHV� V]HPpO\HNHW��$� ULDV]WiV� IRUUiViQDN�PHJKDWiUR]iViKR]� D�5LDV]WiV�
0HJWHNLQWpVH�IXQNFLyW�KDV]QiOKDWMD��$�ULDV]WiV�RNiQDN�PHJWHNLQWpVH�XWiQ�D�UHQGV]HU�~MUDpOHVtWKHW ��
0HJMHJ\]pV��$�W ]ULDV]WiV�IHO�OtUMD�D�%HKDWROiV�ULDV]WiVW��
�

)XQNFLy�ELOOHQW\ N��
$�3&�����5.=��D�3&����=��3&����=��3&����=�pV�D]�/&'����=�ELOOHQW\ ]HW���IXQNFLyJRPEEDO�UHQGHONH�
]LN����6WD\��$ZD\��&KLPH��5HVHW�pV�([LW�IHOLUDW~���DPHO\HN�HJ\V]HU VtWLN�pV�PHJJ\RUVtWMiN�D�UHQGV]HU�NH]HOpVpW��
$�JRPERN�P N|GpVpW�D�WHOHStW �iOOtWKDWMD�EH��D�JRPERN�P N|GWHWpVpKH]�Q\RPMD�OH�D]RNDW�NpW�PiVRGSHUFLJ��
$�3&����5.=�ELOOHQW\ ]HW�KDV]QiODWD�HVHWpQ�D�IXQNFLyJRPERNDW�D]�������JRPERN�KHO\HWWHVtWLN��7RYiEEL�LQ�
IRUPiFLyW�D�WHOHStW �DG��
�

%L]WRQViJL�NyGRN�SURJUDPR]iVD�
�
.yGRN�SURJUDPR]iVD�/('�ELOOHQW\ ]HWU O��
0HVWHU�.yG�
$�0HVWHU�NyG�SURJUDPR]iViKR]�YLJ\H�EH�D�>@>�@>DNWXiOLV�0HVWHU�NyG@>��@>~M�PHVWHUNyG@�SDUDQFVRW��$�0HVWHU�
NyG���GLJLWHV��KDFVDN�D�WHOHStW �PiVNpQW�QHP�SURJUDPR]WD��$�NyG�V]iPMHJ\HN���WyO���LJ�OHKHWVpJHVHN��
$]�~M�0HVWHU�NyGRW� tUMD� IHO�D�5HQGV]HU�LQIRUPiFLyV�ODSUD��$�J\iUL�>����@�NyGRW�PLQGHQNpSSHQ�YiOWR]WDVVD�
PHJ��
.yG�KR]]iDGiVD�
���KR]]iIpUpVL�NyG�SURJUDPR]KDWy�
ÒM�NyG�SURJUDPR]iVD�
ËUMD�EH�D�>@>�@>0HVWHU�NyG@>��������NyG�V]iPD@>ÒM�KR]]iIpUpVL�NyG@��$�NyG�V]iPD�NpW�V]iPMHJ\ ����������OHKHW��
$�NyG���GLJLWHV��KD�D�WHOHStW �PiVNpQW�QHP�iOOtWRWWD�EH��$�NyG�V]iPMHJ\HL���WyO���LJ�OHKHWVpJHVHN��$�>�@�JRPE�
EDO�OHKHW�YLVV]DWpUQL�D�NpV]�iOODSRWKR]��$�PiU�OpWH] �NyGRNDW�IHO�O�OHKHW�tUQL��
$]�~M�KR]]iIpUpVL�NyGRNDW�tUMD�IHO�D�5HQGV]HU�,QIRUPiFLyV�I�]HWEH��
.yGRN�W|UOpVH�
9LJ\H�EH�D�>@>�@>0HVWHU�NyG@>��������NyG�V]iPD@>@��$�>�@� OH�WpVpYHO�YLVV]DWpU�D]�DODS�iOODSRWED��$�0HVWHU�
NyG�QHP�W|U|OKHW ��

�
.yGRN�SURJUDPR]iVD�/&'�ELOOHQW\ ]HWU O��
0HVWHU�.yG�
$�SDQHO�NLNDSFVROW�iOODSRWiEDQ�tUMD�EH�D�>@�JRPERW�PDMG�YiODVV]D�Q\tO�JRPERN�VHJtWVpJpYHO�D�N|YHWNH] ��]H�
QHWHW�� � � � � � 1\RPMD�OH�D]�>�@�YDJ\�D�>@�JRPERW��
�
�
�
$�NLMHO] Q�ROYDVKDWy�� � � � 9LJ\H�EH�D�0HVWHU�NyGRW��
�
�
�
$�NLMHO] Q�ROYDVKDWy�� $� Ä��3´� PXWDWMD� D� 0HVWHU� NyG� VRUV]iPiW�� hVVH� EH� D� >@�

JRPERW�D�0HVWHUNyG�SURJUDPR]iViKR]���
�
�
$�NLMHO] Q�ROYDVKDWy�� 9LJ\H�EH�D]�~M�0HVWHU�NyGRW��$�NyG���V]iPMHJ\ ��$�V]iP�

MHJ\�������pUWpN �OHKHW��$]�~M�NyG�HOIRJDGiViW�KiURP�FVLSR�
Jy�KDQJ�MHO]L���

�
$�NLMHO] Q�ROYDVKDWy�� 1\RPMD�PHJ�D� >�@�JRPERW�D�NyG�SURJUDPR]iVL� IXQNFLyEyO�

YDOy�NLOpSpVKH]��
�
$]�~M�0HVWHU�NyGRW� tUMD� IHO�D�5HQGV]HU�LQIRUPiFLyV�ODSUD��$�J\iUL�>����@�NyGRW�PLQGHQNpSSHQ�YiOWR]WDVVD�
PHJ��
�
.yGRN�KR]]iDGiVD�
$�IHOKDV]QiOyL�NyG�W|UOpVpKH]��KR]]iDGiViKR]�YDJ\�PHJYiOWR]WDWiViKR]� OpSMHQ�EH�D�>@�JRPE�OHQ\RPiViYDO�D�
IXQNFLyN�SURJUDPR]iViED��
+DV]QiOMD�D�Q\LODNDW�� � � � 1\RPMD�OH�D]�>@�JRPERW��

3UHVV����IRU�����!�
$FFHVV�&RGHV�

(QWHU�0DVWHU�
$FFHVV�&RGH�

���WR�(GLW���������!�
8VHU�&RGH�������3�

(QWHU�1HZ�&RGH�
�������������������!�

���WR�(GLW���������!�
8VHU�&RGH�������3�

3UHVV���IRU������!�
$FFHVV�&RGHV�
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$�NLMHO] Q�ROYDVKDWy�� � � � 9LJ\H�EH�D�0HVWHU�.yGRW��
�
�
�
$�NLMHO] Q�ROYDVKDWy�� +DV]QiOMD� D� Q\tO� JRPERNDW� D� W|U|OQL�� PHJYiOWR]WDWQL� YDJ\�

KR]]iDGQL�NtYiQW�IHOKDV]QiOyL�NyG�NLYiODV]WiViKR]��1\RPMD�
PHJ�D�>@�JRPERW��

� � � �
$�NLMHO] Q�ROYDVKDWy�� 9LJ\H�EH�D]�~M�YDJ\�D�PHJYiOWR]WDWRWW�NyGRW��$�KR]]iIpUpVL�

NyG���GLJLWHV��KD�D�WHOHStW �PiVNpQW�QHP�iOOtWRWWD�EH��$�KR]�
]iIpUpVL� NyG� W|UOpVpKH]� �VVH� EH� D� >@� ELOOHQW\ W�� (J\� QpJ\�
V]iPMHJ\ �NyG��YDJ\�D� >@�EHYLWHOpYHO�D�ELOOHQW\ ]HW�KDQJ�
MHO] MH�KiURP�U|YLG�VtSMHOHW�DG��

�
$�NLMHO] Q�ROYDVKDWy�� $�Ä3´�MHOHQWL��KRJ\�D�NyG�SURJUDPR]YD�YDQ��7|U|OW�NyG�HVH�

WpQ� D� Ä3´� QHP� MHOHQLN� PHJ�� $� SURJUDPR]iVL� IXQNFLyEyO� D�
>�@�ELOOHQW\ YHO� OHKHW�NLOpSQL��$�0HVWHU�NyG�QHP�W|U|OKH�
W ���

�
$]�~M�NyGRNDW�tUMD�IHO�D�5HQGV]HU�,QIRUPiFLyV�ODSUD��
�
�
�
� � 3&����5.=�/('�%LOOHQW\ ]HW�

6\VWHP��5HQGV]HU��MHO] IpQ\�
+D�D�6\VWHP��5HQGV]HU��MHO] IpQ\�
YLOiJtW� D]� D� N|YHWNH] NHW� MHOHQW�
KHWL��
�
$�5HQGV]HU�IRJODOW�
5HQGV]HU� KLED� �OG�� +LED� iOODSR�
WRN�iWWHNLQWpVH��
5LDV]WiV� 0HPyULD� �OG�� $� UHQG�
V]HU�KDWiVWDODQtWiVD��
=yQD� NLLNWDWiV� �OG�� =yQD� NLLNWD�
WiV��
3URJUDPR]iV� $� 6\VWHP� �5HQG�
V]HU�� MHO] IpQ\�YLOORJ��D�KR]]iIp�
UpVL� NyGRN� SURJUDPR]iVD�� YDJ\�
HJ\pE� SURJUDPR]iVL� IXQNFLy�
N|]EHQ��9DODPHO\LN�ELOOHQW\ ]HW�
U O� W|UWpQ � SURJUDPR]iV� DODWW� D�
W|EEL� ELOOHQW\ ]HW�6\VWHP� �5HQG�
V]HU�� MHO] IpQ\H� YLOiJtW� MHOH]YH��
KRJ\�D�UHQGV]HU�IRJODOW��

0HJMHJ\]pV�� $� 3&����5.=� ELOOHQW\ ]HWHQ� D� 6\VWHP� �5HQGV]HU�� IpQ\� MHO]L� D� +LED�� D� 0HPyULD�� D�
3URJUDPR]iV�pV�D�=yQD�.LLNWDWiV�iOODSRWRW��0iVIDMWD�ELOOHQW\ ]HWHQ�H]�QHP�tJ\�YDQ��OG��WRYiEE��
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3&����=�/('�%LOOHQW\ ]HW�
0HPRU\��0HPyULD��MHO] IpQ\�
+DWiVWDQtWiV�XWiQ��KD�ULDV]WiV�W|U�
WpQW�D�UHQGV]HUEHQ�H]�D�MHO] IpQ\�
YLOiJtWDQL�IRJ��OG��$�UHQGV]HU�KD�
WiVWDODQtWiVD����
%\SDVV��.LLNWDWiV��MHO] IpQ\�
(J\�YDJ\�W|EE�]yQD�NLLNWDWiViQiO�
H]� D� MHO] IpQ\� YLOiJtW� �/G�� =yQD�
NLLNWDWiV���
)LUH��7 ]��MHO] IpQ\�
7 ]� ULDV]WiV� HO IRUGXOiVD� HVHWpQ��
H]� D� MHO] IpQ\� YLOiJtW�� �/G�� 7 ]�
ULDV]WiV��
3URJUDP�MHO] IpQ\�
$� 3URJUDP� MHO] IpQ\� YLOORJ� D�
KR]]iIpUpVL� NyGRN� SURJUDPR]iVD�
YDJ\� HJ\pE� SURJUDPR]iVL� IXQN�
FLy�N|]EHQ��

�
�
�
�
$�3&���������/('��pV�3&���������/('��QDJ\REE�
NLpStWpVHNQpO�KDV]QiODWRV��
�
�
�
�
�
�

/&'����=�%LOOHQW\ ]HW�
$� IRO\DGpNNULVWiO\RV� NLMHO] �
�/&'�� D� UHQGV]HULQIRUPiFLyW� NpW�
VRUEDQ�MHOHQtWL�PHJ��VRURQNpQW����
NDUDNWHUW�KDV]QiOYD��
+D� PHJMHOHQLN� D� Ä�!´�� WRYiEEL�
LQIRUPiFLyNKR]�OHKHW�MXWQL�D�>�!@�
Q\tO�JRPERN�KDV]QiODWiYDO��$�>�@�
JRPERW�KDV]QiOYD�D]�HO ] �IXQN�
FLy� YDJ\� D]� HO ] � UpV]� KtYKDWy�
HO �� $� >!@� JRPERW� KDV]QiOYD� D�
N|YHWNH] � IXQNFLy�YDJ\�D�N|YHW�
NH] �UpV]�KtYKDWy�HO ��$�QXPHUL�
NXV� ELOOHQW\ NNHO� D� UHQGV]HU� pOH�
VtWHQL��KDWiVWDODQtWDQL��]yQiNDW�NL�

���5HDG\����$UPHG������7URXEOH�
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LNWDWQL��D�UHQGV]HU�KLEiNDW�pV�D�UL�
DV]WiVL�PHPyULiW� OHKHW�PHJWHNLQ�
WHQL��
$�NLOpSpV��D]�DODSiOODSRWKR]�YDOy�
YLVV]DWpUpV�D�>�@�JRPEEDO� W|UWpQ�
KHW���
$�NLYiODV]WRWW�IXQNFLyED�YDOy�EH�
OpSpV�D�>@�JRPEEDO�W|UWpQLN��

�
�
�
�
�
9pV]JRPERN��D]�|VV]HV�ELOOHQW\ ]HWHQ��
�
3&�����=���3&����=������=���/&'�����=���
$�)�JRPE���PiVRGSHUFHV�Q\RPYD�WDUWiVDNRU�7 ]��]HQHW�NHU�O�iWYLWHOUH��
$]�$�JRPE���PiVRGSHUFHV�Q\RPYD�WDUWiVDNRU�6HJpO\NpUpV��]HQHW�NHU�O�iWYLWHOUH��
$�3�JRPE���PiVRGSHUFHV�Q\RPYD�WDUWiVDNRU�3iQLN��]HQHW�NHU�O�iWYLWHOUH��
�0HJMHJ\]pV��D]�|VV]HV�ELOOHQW\ ]HW���$�7 ]��D�6HJpO\NpUpV�pV�D�3iQLN�JRPERN�FVDN�DNNRU�P N|GQHN��KD�
D]W�D�WHOHStW �HQJHGpO\H]L���
�
-HO] IpQ\HN��D]�|VV]HV�ELOOHQW\ ]HWHQ��
5HDG\��.pV]��MHO] IpQ\�
+D�D�5HDG\� IpQ\�YLOiJtW�� DNNRU� D� UHQGV]HU�NpV]� D]� pOHVtWpVUH��$� UHQGV]HUW� QHP� OHKHW� pOHVtWHQL� FVDN�DNNRU��KD�D�
5HDG\�IpQ\�YLOiJtW���OG��$�UHQGV]HU�pOHVtWpVH���
$UPHG��eOHV��MHO] IpQ\�
+D�D]�$UPHG�IpQ\�YLOiJtW��D�UHQGV]HU�pOHVtWpVH�VLNHUHV�YROW��
7URXEOH�MHO] IpQ\�
+D�D�7URXEOH�IpQ\�YLOiJtW��OG��D�+LED�iOODSRWRN�PHJWHNLQWpVH�SRQWRW���
�
)RQWRV����+HWHQWH�WHV]WHOMH�D�EL]WRQViJL�UHQGV]HUpW��
�

=yQD�NLLNWDWiVD�
$�]yQDNLLNWDWiV�DNNRU�KDV]QiODWRV��KD�D]�pOHVtWHWW�UHQGV]HU�HJ\�UpV]pW�V]HUHWQp�KDV]QiOQL�~J\��KRJ\�ULDV]WiV�QH�
W|UWpQMHQ��$�NLLNWDWRWW�]yQiN�QHP�RNR]QDN�ULDV]WiVW��$�]yQiNDW�QHP�OHKHW�NLLNWDWQL��KD�D�UHQGV]HU�pOHV��$�NLLNWD�
WRWW�]yQiN�DXWRPDWLNXVDQ�W|UO GQHN��DPLNRU�D�UHQGV]HUW�KDWiVWDODQtWMiN��
�

=yQD�NLLNWDWiV�/('�ELOOHQW\ ]HWU O��
$�IXQNFLy�KDV]QiODWiKR]� OHJ\HQ�D� UHQGV]HU�NLNDSFVROW� iOODSRWEDQ��9LJ\H�EH�D� >@>�@>NLLNWDWDQGy�]yQD�N�� V]i�
PD@��$�]yQD�V]iP�NpW�V]iPMHJ\ ���������OHKHW��$�NLLNWDWRWW�]yQiN�MHO] IpQ\H�LO\HQNRU�YLOiJtW��$�NLLNWDWiVW�PHJ�
V]�QWHWQL�D�]yQD�V]iPiQDN�~MUD�EHYLWHOpYHO�OHKHW��$�SURJUDPR]iVEyO�D�>�@�ELOOHQW\ YHO�OHKHW�NLOpSQL��

�
=yQD�NLLNWDWiV�/&'�ELOOHQW\ ]HWU O��
$�IXQNFLy�KDV]QiODWiKR]�OHJ\HQ�D�UHQGV]HU�NLNDSFVROW�iOODSRWEDQ��5HDG\���$�NLMHO] Q�D�N|YHWNH] �ROYDVKDWy��

1\RPMD�OH�D�>@�ELOOHQW\ W��HNNRU�EHOpS�D�IXQNFLy�PHQ�EH��$�NLMHO] Q�D�N|YHWNH] �RO�
YDVKDWy��
�
�
+DV]QiOMD� D� ��!�� Q\tO� JRPERNDW� D� ]yQD� NLLNWDWiV�PHQ�� NLYiODV]WiViKR]��1\RPMD� OH� D]�
>@�ELOOHQW\ W��KRJ\�EHOpSMHQ�D�NLLNWDWiVL�PyGED��$�NLMHO] Q�ROYDVKDWy��
�
�
+DV]QiOMD�D�Q\tO�JRPERNDW�PDMG�D�>@�JRPERW�D�NLLNWDWQL�NtYiQW�]yQiN�NLYiODV]WiViKR]��
$�NLMHO] Q�PHJMHOHQLN��
�
�
$� Ä%´�PXWDWMD�� KRJ\� D� YiODV]WRWW� ]yQD� NLLNWDWRWW��$� ]yQD� NLLNWDWiV� W|UOpVH� D� ]yQDV]iP�
LVPpWHOW�EHYLWHOpYHO�OHKHWVpJHV��

(QWHU�&RGH�WR�
$UP�6\VWHP�

3UHVV����IRU������!�
=RQH�%\SDVV�

=RQH�6HDUFK�����!�
´=RQH�1DPH´�����

=RQH�6HDUFK�����!�
´=RQH�1DPH´�%����
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+D�D�]yQD�Q\LWRWW�D�SURJUDPSRQWED�OpSpVQpO��D�NLMHO] Q�D�N|YHWNH] �MHOHQLN�PHJ��+D�YD�
ODPHO\�]yQD�PiU�NLLNWDWRWW�YDJ\�NLLNWDWiVUD�NHU�O��DNNRU�D]�Ä2´�KHO\HWW�D�Ä%´�MHOHQLN�
PHJ��
�

$�NLLNWDWiVL�PyGEyO�D�>�@�ELOOHQW\ �OHQ\RPiViYDO�OHKHW�NLOpSQL��
�
�
�
�
�

�
�

+LEDiOODSRWRN�iWWHNLQWpVH�
�
$�YH]pUO �SDQHO�V]iPRV�OHKHWVpJHV�KLEDiOODSRWRW�IHO�J\HO�IRO\DPDWRVDQ��+D�EiUPHO\LN�H]HN�N|]�O�PHJMHOHQLN��
D�ELOOHQW\ ]HW�EHpStWHWW�FVLSRJyMD�Wt]�PiVRGSHUFHQNpQW�NpWV]HU�PHJV]yODO��

��0HJMHJ\]pV��$�KLEiV�UHQGV]HU�FV|NNHQWL�D�UHQGV]HU�YpGHOPL�V]LQWMpW��
�
+LED�NLMHO]pVH�/('�ELOOHQW\ ]HWHQ��
h]HP]DYDU�HVHWpQ�D]�h]HP]DYDU��7URXEOH���3&����5.=�NH]HO �HVHWpQ�D�5HQGV]HU��6\VWHP���MHO] IpQ\�D�KLED�
PHJV] QpVpLJ�YLOiJtW��+D�QHP�WXGMD�D]RQRVtWDQL�D�KLEiW��NpUMH�D�WHOHStW �VHJtWVpJpW���
$�KLEDiOODSRWRN�NLMHO]pVpKH]��VVH�EH�D�>@>�@�SDUDQFVRW��(NNRU�HJ\�YDJ\�W|EE�]yQD�IpQ\�NLJ\XOODG��DPHO\�D�N|�
YHWNH] NHW�MHOHQWL��
=yQD�IpQ\� h]HP]DYDU�WtSXVD�

�� 6]HUYL]�V]�NVpJHV��+tYMD�D�WHOHStW �FpJHW��
�� +iOy]DWL�WiSHOOiWiVL�KLED��,O\HQNRU�D�7URXEOH��6\VWHP��IpQ\�MHOH]��GH�D�KDQJMHO] �QHP�FVLSRJ��
�� 7HOHIRQYRQDO�KLED�
�� 6LNHUWHOHQ�NRPPXQLNiFLy�
�� =yQD�]iUODW���$]�>�@�|V�JRPE�OHQ\RPiViYDO�PHJWXGKDWMD�PHO\LN�]yQD�]iUODWRV��
�� =yQD�V]DNDGiV���$�>�@�RV�JRPE�OHQ\RPiViYDO�PHJWXGKDWMD�PHO\LN�]yQD�]iUODWRV��
�� 9H]HWpN� QpON�OL� ]yQD� pU]pNHO MpQHN� WHOHSKLEiMD�� �$� >�@�HV� JRPE� OHQ\RPiViYDO� PHJWXGKDWMD�

PHO\LN�]yQiUyO�YDQ�V]y���
� %LOOHQW\ ]HW�KDQJMHO]pVH��%LOOHQW\ ]HW�NLMHO] MH��
�

Q\RPMD�OH�D�>�@� � �� � � $]RQ�]yQiN�DPHO\QHN�DODFVRQ\�D�IHV]�OWVpJ�N�
�

~MUD�D�>�@� � �� � � +RUGR]KDWy�ELOOHQW\ ]HWHN�WHOHSIHV]�OWVpJH�
�

~MUD�D�>�@� � �� � � 9H]HWpN�QpON�OL�NXOFV�DODFVRQ\�WHOHSIHV]�OWVpJH�
�

�� $�UHQGV]HU�EHOV �yUiMiQDN�D�KLEiMD��$�KLED�W|UO GLN�D�SRQWRV�GiWXP�pV�LG �EHiOOtWiViYDO��
���

+LED�NLMHO]pVH�/&'�ELOOHQW\ ]HWHQ��
.LNDSFVROW�iOODSRWEDQ� Wt]�PiVRGSHUFHQNpQW�NpWV]HU�FVLSRJ�D�ELOOHQW\ ]HW��DPLW�EiUPHO\LN�JRPE�PHJQ\RPiVi�
YDO�HOQpPtWKDWXQN��$�KLEiN�PHJMHOHQtWpVpKH]��KDV]QiOMD�D�Q\tO�JRPERNDW��

1\RPMD�OH�D�>@>�@�JRPERW�D�KLEiN�PHJMHOHQtWpVpKH]��
�
�
�
(]�D]��]HQHW�IRJ�PHJMHOHQQL�D�NLMHO] Q��
+DV]QiOMD�D�Q\tO�JRPERNDW�D�W|EEL�KLED�PHJMHOHQtWpVpKH]��
$�KLED�PHJMHOHQtWpVL�SURJUDPSRQWEyO�D�����ELOOHQW\ YHO�OpSKHW�NL��
�
�

$�UHQGV]HULG �pV�GiWXP�EHiOOtWiVD�
�
$�UHQGV]HULG �EHiOOtWiViKR]�YLJ\H�EH�D�>@>�@>0HVWHU�NyG@��hVVH�OH�D]�>�@�HV�JRPERW��(]XWiQ����V]iPMHJ\�EHYL�
WHOH�V]�NVpJH��

=RQH�6HDUFK�����!�
´=RQH�1DPH´�2�

6\VWHP�7URXEOH�
����WR�9LHZ�������!�

9LHZ�7URXEOH������!�
´7URXEOH�0HVVDJH´�
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� $]�LG �EHYLWHOH����yUiV�IRUPiEDQ���V]iPMHJ\������������������
� $�GiWXP�EHYLWHOH���V]iPMHJ\�KyQDS���QDS���pY�IRUPiEDQ��+Ï�13�e9���
�

$�UHQGV]HU�HOOHQ U]pVH�
�
5LDV]WiV�WHV]W�
$�ULDV]WiV�WHV]W���PiVRGSHUFHV�WHV]W��D�ELOOHQW\ ]HW�KDQJMHO] MH�pV�D�V]LUpQD�PHJV]yODO��
/('�ELOOHQW\ ]HWHQ��>@>�@>0HVWHU�NyG@>�@�PDMG�D�>�@�NLOpS���
/&'�ELOOHQW\ ]HWHQ��>@�EHOpS�D�IXQNFLy�OLVWiED��+DV]QiOMD�D�>�!@�Q\tO�ELOOHQW\ NHW�D�Ä8VHU�)XQFWLRQ´�NLYiODV]�
WiViKR]�PDMG�Q\RPMD�PHJ�D�>@�JRPERW��$�N|YHWNH] ��]HQHW�MHOHQLN�PHJ�D�NLMHO] Q��
�
�
� � � 1\RPMD�PHJ�D�>@�JRPERW�D�5LDV]WiV�7HV]WKH]��$�N|YHWNH] ��]HQHW�ROYDVKDWy�
�
�
�
� � � 1\RPMD�PHJ�D�>�@�JRPERW�D�NLOpSpVKH]��
�
�

7HOMHV�UHQGV]HU�WHV]W�
$MiQORWW� KHWHQWH� HJ\� DONDORPPDO�PHJJ\ ] GQL� D� NLIRJiVWDODQ�P N|GpVU O��$� WHV]WHOpVW� D� N|YHWNH] NpSS� Yp�
JH]]H�HO��
�
����eUWHVtWVH�D�)HO�J\HOHWL�ÈOORPiVW�D�V]iQGpNiUyO��
����.DSFVROMD�NL�D�UHQGV]HUW��$�NLNDSFVROW�iOODSRWEDQ�D]�DOiEEL�IHOLUDW�ROYDVKDWy��
����9pJH]]HQ�HO�HJ\�V]LUpQD�DNNXPXOiWRU� WHV]WHW�D�>@�>�@�>0HVWHU�.yG@�>�@�SDUDQFFVDO��$�V]LUpQD�pV�D�ELOOHQ�

W\ ]HW�FVLSRJyMD�EHNDSFVRO���PS�UH��.LOpSpVKH]�KDV]QiOMD�D�>�@�JRPERW��
����$NWLYiOMD�VRUEDQ�D]�pU]pNHO NHW��Q\LVVD�NL�D]�DMWyW��PR]RJMRQ�D�PR]JiVpU]pNHO �WHUpEHQ�VWE����

/('�ELOOHQW\ ]HWHQ�D�]yQD�IpQ\HN�D]�DNWLYiOW�WHU�OHWHNQHN�PHJIHOHO HQ�D�J\XOODGQDN�NL��
$]�/&'�NLMHO] Q�D�N|YHWNH] ��]HQHWHW�ROYDVKDWMD��

� 1\RPMD�OH�YDODPHO\LN�Q\tO�JRPERW�D�ULDV]WiV�PHJWHNLQWpVpKH]��
(]�D]��]HQHW�MHOHQLN�PHJ�D�NLMHO] Q��
�
�

��� ÈOOtWVRQ�YLVV]D�PLQGHQW�QRUPiO�iOODSRWED��V]�QWHVVH�PHJ�D�PR]JiVW��$�ELOOHQW\ ]HW�NLMHO] MH�YLVV]DiOO�D�KD�
WiVWDODQtWRWW�iOODSRWED��

����7 =�]yQD�WHV]WHOpVpUH�QH�KDV]QiOMRQ�Q\tOW�OiQJRW��pJ �DQ\DJRW��$�WHV]WHOpV�EL]WRQViJRV�PyGMiW�D�WHOHStW YHO�
HJ\H]WHVVH��

����+LED��YDJ\�D�YiUWWyO�HOWpU �P N|GpV�HVHWpQ�KtYMD�D�V]HUYL]W��
����$�WHV]W�YpJpW�MHOH]]H�D�)HO�J\HOHWL�ÈOORPiVQDN�pV�pUGHNO GM|Q�D�NDSRWW�MHO]pVHNU O��
�

$MWyFVHQJ �IXQNFLy�
�
$]�DMWyFVHQJ �IXQNFLy�PLQGHQ�ÄILJ\HOW´�DMWy��DEODN�Q\LWiVD��]iUiVD�HVHWpQ�D�ELOOHQW\ ]HWHQ�FVLSRJy�KDQJRW�JH�
QHUiO��$�WHOHStW �KDWiUR]]D�PHJ��KRJ\�PHO\�]yQiN�UHQGHONH]]HQHN�H]]HO�D�MHOOHP] YHO��$]�DMWy�FVHQJ �IXQNFLy�
FVDN�D�UHQGV]HU�NLNDSFVROW�iOODSRWiEDQ�P N|GLN��
$PHQQ\LEHQ�YDQ�D�UHQGV]HUEHQ�DMWyFVHQJ �IXQNFLyYDO�HOOiWRWW�]yQD��D]�DNWLYiOiVD�D�N|YHWNH] �NpSHQ�W|UWpQKHW���
�

/('�ELOOHQW\ ]HWU O�DNWLYiOW�DMWyFVHQJ �IXQNFLy��
hVVH�EH�D�>@>�@�SDUDQFVRW��H]]HO�DNWLYiOMD�YDJ\�WLOWMD�H]W�D�IXQNFLyW��$�ELOOHQW\ ]HW�KDQJMHO] MpQHN�KiURPV]RUL�
U|YLG�MHO]pVH�PXWDWMD�D�IXQNFLy�EHNDSFVROiViW��HJ\V]HUL�VtSMHO]pV�SHGLJ�D�IXQNFLy�WLOWiViW��
�

/('�ELOOHQW\ ]HWU O�DNWLYiOW�DMWyFVHQJ �IXQNFLy��
hVVH�EH�>@�SDUDQFVRW��HNNRU�EHOpS�D�IXQNFLy�OLVWiED��9iODVV]D�D�Q\tO�JRPERN�VHJtWVpJpYHO�D]�DOiEEL��]HQHWHW��

1\RPMD�PHJ�D�>@�YDJ\�D�>�@�HV�JRPERW�D�IXQNFLy�EH�LOOHWYH�NLNDSFVROiViKR]��
$�EHNDSFVROiVW�KiURP�FVLSRJy�KDQJ��D�NLNDSFVROiVW�KRVV]~�VtSROiV�MHO]L��.LOpSpV�D�>�@�
JRPEEDO��

�

6HOHFW�2SWLRQ����!�
6\VWHP�7HVW�

6\VWHP�7HVW�
,Q�3URJUHVV�

6HFXUH�6\VWHP�
%HIRUH�$UPLQJ����!�

3UHVV����IRU�����!�
'RRU�&KLPH��



1(:�&/$66,&� � '6&�3&���Y����
�

� � ���

%LOOHQW\ ]HW�2SFLyN�
�
$]�|VV]HV�ELOOHQW\ ]HWQpO�
%LOOHQW\ ]HW�KDQJMHO] �HOOHQ U]pVH�
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KiWWpUYLOiJtWiV�NLYiODV]WiViKR]��PDMG�D�NLOpSpVKH]�Q\RPMD�PHJ�D�>�@�JRPERW��
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HOOHQ U]pVpW��
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� (OOHQ UL]]H��KRJ\�D�NLIHOp�Q\tOy�DMWyN�pV�DEODNRN�N|QQ\HGpQ�Q\LWKDWyN�OHJ\HQHN��QH�V]RUXOMDQDN�D�IHVWpVW O��

pV�]iUV]HUNH]HW�N�VLPiQ�P N|GM|Q��
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����1H�PRVVD� YL]HV� URQJJ\DO�� YDJ\� WLV]WtWyV]HUUHO� D� ELOOHQW\ ]HWHW�� 3XKD� HQ\KpQ� QHGYHV� URQJ\RW� KDV]QiOMRQ� D�

WLV]WtWiVKR]��
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