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7KH�RZQHU�DQG�RU�RSHUDWRU�DUH�UHVSRQVLEOH�IRU�PDLQWHQDQFH��PDLQWDLQLQJ�DOO�GHFDOV�RU�ZDUQLQJ�ODEHOV�DQG�
ZKLOH�LQ�XVH��PDLQWDLQLQJ�WKH�XQLW�LQ�JRRG�ZRUNLQJ�RUGHU��,I�WKH�RZQHU�DQG�RU�RSHUDWRU�DUH�QRW�IOXHQW�LQ�(QJOLVK��
WKH�SURGXFW�ZDUQLQJV�DQG�LQVWUXFWLRQV�VKDOO�EH�UHDG�DQG�GLVFXVVHG�ZLWK�WKH�RSHUDWRUVҋ�QDWLYH�ODQJXDJH�E\�WKH�
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VKDOO�EH�HPSKDVL]HG�DQG�XQGHUVWRRG�SULRU�WR�XVDJH��7KH�SURGXFW�VKDOO�EH�LQVSHFWHG�SHU�WKH�RSHUDWLQJ�
LQVWUXFWLRQV�

8VHUV�RI�WKLV�SURGXFW�PXVW�IXOO\�XQGHUVWDQG�WKHVH�LQVWUXFWLRQV��(DFK�SHUVRQ�RSHUDWLQJ�WKLV�SURGXFW�PXVW�DOVR�
EH�RI�VRXQG�PLQG�DQG�ERG\�DQG�PXVW�QRW�EH�XQGHU�WKH�LQIOXHQFH�RI�DQ\�VXEVWDQFH�WKDW�PLJKW�LPSDLU�WKHLU�
YLVLRQ��GH[WHULW\�RU�MXGJPHQW�

3URWHFW�\RXUVHOI�DQG�RWKHUV�E\�REVHUYLQJ�DOO�VDIHW\�LQIRUPDWLRQ�

)DLOXUH�WR�FRPSO\�ZLWK�LQVWUXFWLRQV�FRXOG�UHVXOW�LQ�SHUVRQDO�LQMXU\�DQG�RU�SURSHUW\�GDPDJH��
,I�\RX�HQFRXQWHU�DQ\�SUREOHPV�RU�GLIILFXOWLHV��SOHDVH�FRQWDFW�RXU�FXVWRPHU�VHUYLFH�GHSDUWPHQW� �
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/RFDWLRQ� RI� WKH�'DWD� /LQN�&RQQHFWRU� �'/&��������������������������
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5HWULHYLQJ� ,�0�5HDGLQHVV�6WDWXV������������������������������������������
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5HVFDQQLQJ�'DWD� �����������������������������������������������������������������

'LDJQRVWLF�7URXEOH�&RGH� �'7&��'HILQLWLRQV����������������������������

/LPLWHG�2QH�<HDU�:DUUDQW\����������������������������������������������������
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7R�SUHYHQW�SHUVRQDO�LQMXU\�RU�GDPDJH�WR�YHKLFOHV�DQG�RU�WKH
6FDQ�7RRO��UHDG�WKLV�LQVWUXFWLRQ�PDQXDO�ILUVW�DQG�REVHUYH�WKH
IROORZLQJ�VDIHW\�SUHFDXWLRQV�DW�D�PLQLPXP�ZKHQHYHU�ZRUNLQJ
RQ�D�YHKLFOH�

PRYLQJ�RU�KRW�HQJLQH�SDUWV�

DUH�SRLVRQRXV�

ZKLOH�UXQQLQJ�WHVWV�

GLVWULEXWRU�FDS��LJQLWLRQ�ZLUHV�DQG�VSDUN�SOXJV��7KHVH�FRPSRQHQWV
FUHDWH�KD]DUGRXV�YROWDJHV�ZKHQ�WKH�HQJLQH�LV�UXQQLQJ�

EUDNH�LV�HQJDJHG�

ILUHV�QHDUE\�

HQJLQH�UXQQLQJ�

6FDQ�7RRO��ZKHQ�QHFHVVDU\��
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2Q�%RDUG�'LDJQRVWLFV��2%'�

7KH�ILUVW�JHQHUDWLRQ�RI�2Q�%RDUG�'LDJQRVWLF��FDOOHG�2%'�,���ZDV�

LPSOHPHQWHG�LQ������WR�PRQLWRU�VRPH�RI�WKH�HPLVVLRQ�FRQWURO�

LPSURYH�WKH�2%'�,�V\VWHP�LQFUHDVHG��D�QHZ�JHQHUDWLRQ�RI�2Q�%RDUG�
'LDJQRVWLFV�V\VWHP�ZDV�GHYHORSHG��7KLV�VHFRQG�JHQHUDWLRQ�RI�2Q�
%RDUG�'LDJQRVWLF�UHJXODWLRQV�LV�FDOOHG�´2%' µ��7KH�2%' �V\VWHP�LV�
GHVLJQHG�WR�PRQLWRU�HPLVVLRQ�FRQWURO�V\VWHPV�DQG�NH\�HQJLQH�
FRPSRQHQWV�E\�SHUIRUPLQJ�HLWKHU�FRQWLQXRXV�RU�SHULRGLF�WHVWV�RI�
VSHFLILF�FRPSRQHQWV�DQG�YHKLFOH�FRQGLWLRQV��:KHQ�D�SUREOHP�LV�
GHWHFWHG��WKH�2%' �V\VWHP�WXUQV�RQ�D�ZDUQLQJ�ODPS�
�0,/��RQ�WKH�YHKLFOH�LQVWUXPHQW�SDQHO�WR�DOHUW�WKH�GULYHU�W\SLFDOO\�E\�
WKH�SKUDVH�RI�´&KHFN�(QJLQHµ�RU�´6HUYLFH�(QJLQH�6RRQµ��7KH�V\VWHP�
ZLOO�DOVR�VWRUH�LPSRUWDQW�LQIRUPDWLRQ�DERXW�WKH�GHWHFWHG�PDOIXQFWLRQ�

+HUH�EHORZ�IROORZ�WKUHH�SLHFHV�RI�VXFK�YDOXDEOH�LQIRUPDWLRQ�

'LDJQRVWLF�7URXEOH�&RGHV��'7&V�

2%' �'LDJQRVWLF�7URXEOH�&RGHV�DUH�FRGHV�WKDW�DUH�VWRUHG�E\�WKH
RQ�ERDUG�FRPSXWHU�GLDJQRVWLF�V\VWHP�LQ�UHVSRQVH�WR�D�SUREOHP�
IRXQG�LQ�WKH�YHKLFOH��7KHVH�FRGHV�LGHQWLI\�D�SDUWLFXODU�SUREOHP�DUHD�
DQG�DUH�LQWHQGHG�WR�SURYLGH�\RX�ZLWK�D�JXLGH�DV�WR�ZKHUH�D�IDXOW�
PLJKW�EH�RFFXUULQJ�ZLWKLQ�D�YHKLFOH��2%' �'LDJQRVWLF�7URXEOH�
&RGHV�FRQVLVW�RI�D�ILYH�GLJLW�DOSKDQXPHULF�FRGH��7KH�ILUVW�FKDUDFWHU��
D�OHWWHU��LGHQWLILHV�WKH�FRQWURO�V\VWHP�ZKLFK�VHWV�WKH�FRGH��7KH�RWKHU�
IRXU�FKDUDFWHUV��DOO�QXPEHUV��SURYLGH�DGGLWLRQDO�LQIRUPDWLRQ�RQ�
ZKHUH�WKH�'7&�RULJLQDWHG�DQG�WKH�RSHUDWLQJ�FRQGLWLRQV�WKDW�FDXVHG�
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/RFDWLRQ�RI�WKH�'DWD�/LQN�&RQQHFWRU��'/&�

7KH�'/&��'DWD�/LQN�&RQQHFWRU�RU�'LDJQRVWLF�/LQN�&RQQHFWRU��LV
WKH�VWDQGDUGL]HG����FDYLW\�FRQQHFWRU�ZKHUH�GLDJQRVWLF�VFDQ�WRROV

ORFDWHG����LQFKHV�IURP�WKH�FHQWHU�RI�WKH�LQVWUXPHQW�SDQHO��GDVK��

DQG�(XURSHDQ�YHKLFOHV��WKH�'/&�LV�ORFDWHG�EHKLQG�WKH�DVKWUD\�DQG
WKH�DVKWUD\�PXVW�EH�UHPRYHG�WR�DFFHVV�WKH�FRQQHFWRU��5HIHU�WR�WKH

2%' 5HDGLQHVV�0RQLWRUV

PRQLWRUV��ZKLFK�DUH�LQGLFDWRUV�XVHG�WR�ILQG�RXW�LI�DOO�RI�WKH�HPLVVLRQV
FRPSRQHQWV�KDYH�EHHQ�HYDOXDWHG�E\�WKH�2%' �V\VWHP��7KH\�DUH
UXQQLQJ�SHULRGLF�WHVWV�RQ�VSHFLILF�V\VWHPV�DQG�FRPSRQHQWV�WR�
HQVXUH�WKDW�WKH\�DUH�SHUIRUPLQJ�ZLWKLQ�DOORZDEOH�OLPLWV�

'7&�(;$03/(
3����

��6\VWHPV ������,GHQWLI\LQJ
��%� �%RG\ 6XE�6\VWHPV ������VSHFLILF

PDOIXQFWLRQLQJ

������(QJLQH�0LVILUH
�� �
�� �9HKLFOH�6SHHG�&RQWURO

��&RGH�7\SH ������	�,GRO�&RQWUROV
���� �*HQHULF �� ��&RPSXWHU�2XWSXW�&LUFXLWV
���� �0DQXIDFWXUHU �� �7UDQVPLVVLRQ�&RQWUROV
��������6SHFLILF �� �7UDQVPLVVLRQ�&RQWUROV
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&XUUHQWO\��WKHUH�DUH�HOHYHQ�2%' 5HDGLQHVV�0RQLWRUV��RU�,�0�0RQLWRUV��

VWUDWHJ\��&RQWLQXRXV�0RQLWRUV����6RPH�RI�WKH�YHKLFOH�FRPSRQHQWV�RU�

RWKHUV�DUH�WHVWHG�RQO\�XQGHU�VSHFLILF�YHKLFOH�RSHUDWLQJ�FRQGLWLRQV��7KH�
FRQWLQXRXVO\�PRQLWRUHG�FRPSRQHQWV�OLVWHG�EHORZ�DUH�DOZD\V�UHDG\�

�� 0LVILUH
�� )XHO�6\VWHP
�� &RPSUHKHQVLYH�&RPSRQHQWV��&&0�

2QFH�WKH�YHKLFOH�LV�UXQQLQJ��WKH�2%' �V\VWHP�LV�FRQWLQXRXVO\�FKHFNLQJ�WKH�
DERYH�FRPSRQHQWV��PRQLWRULQJ�NH\�HQJLQH�VHQVRUV��ZDWFKLQJ�IRU�HQJLQH�

WKH�FRQWLQXRXV�PRQLWRUV��PDQ\�HPLVVLRQV�DQG�HQJLQH�V\VWHP�FRPSRQHQWV�

PRQLWRU�LV�UHDG\��7KHVH�PRQLWRUV�DUH�WHUPHG�QRQ�FRQWLQXRXV�PRQLWRUV�DQG�
DUH�OLVWHG�EHORZ�

�� 2��6HQVRU�+HDWHU
�� 6HFRQGDU\�DLU
�� +HDWHG�&DWDO\VW

(*5�6\VWHP
2��6HQVRUV
&DWDO\VW

2%' 0RQLWRU�5HDGLQHVV�6WDWXV

V\VWHP�KDV�FRPSOHWHG�WHVWLQJ�RQ�HDFK�FRPSRQHQW��&RPSRQHQWV�WKDW�KDYH�
EHHQ�WHVWHG�ZLOO�EH�UHSRUWHG�DV�´5HDG\µ��RU�´&RPSOHWHµ��PHDQLQJ�WKH\�
KDYH�EHHQ�WHVWHG�E\�WKH�2%' �V\VWHP��7KH�SXUSRVH�RI�UHFRUGLQJ�
UHDGLQHVV�

WHVWHG�DOO�WKH�FRPSRQHQWV�DQG�RU�V\VWHPV��7KH�SRZHUWUDLQ�
FRQWURO�PRGXOH��3&0��VHWV�D�PRQLWRU�WR�´5HDG\µ�RU�´&RPSOHWHµ�DIWHU�DQ�
DSSURSULDWH�GULYH�F\FOH�KDV�EHHQ�SHUIRUPHG��7KH�GULYH�F\FOH�WKDW�HQDEOHV�D�
PRQLWRU�DQG�VHWV�UHDGLQHVV�FRGHV�WR�´UHDG\µ�YDULHV�IRU�HDFK�LQGLYLGXDO�
PRQLWRU��2QFH�D�PRQLWRU�LV�VHW�DV�´5HDG\µ�RU�´&RPSOHWHµ��LW�ZLOO�UHPDLQ�LQ�
WKLV�VWDWH�
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ZLWK�D�VFDQ�WRRO�RU�D�GLVFRQQHFWHG�EDWWHU\��FDQ�UHVXOW�LQ�5HDGLQHVV�0RQLWRUV�
EHLQJ�VHW�WR�´QRW�UHDG\µ��6LQFH�WKH�WKUHH�FRQWLQXRXV�PRQLWRUV�DUH�FRQVWDQWO\�
HYDOXDWLQJ��WKH\�ZLOO�EH�UHSRUWHG�DV�´5HDG\µ�DOO�RI�WKH�WLPH��,I�WHVWLQJ�RI�D�
SDUWLFXODU�VXSSRUWHG�QRQ�FRQWLQXRXV�PRQLWRU�KDV�QRW�EHHQ�FRPSOHWHG��WKH�
PRQLWRU�VWDWXV�ZLOO�EH�UHSRUWHG�DV�´1RW�&RPSOHWHµ�RU�´1RW�5HDG\�µ
,Q�RUGHU�IRU�WKH�2%'�PRQLWRU�V\VWHP�WR�EHFRPH�UHDG\��WKH�YHKLFOH�VKRXOG�
EH�GULYHQ�XQGHU�D�YDULHW\�RI�QRUPDO�RSHUDWLQJ�FRQGLWLRQV��7KHVH�RSHUDWLQJ�

GULYLQJ��DQG�DW�OHDVW�RQH�RYHUQLJKW�RII�SHULRG��)RU�VSHFLILF�LQIRUPDWLRQ�RQ�

2%' �7HUPLQRORJ\

3RZHUWUDLQ�&RQWURO�0RGXOH��3&0���2%' �WHUPLQRORJ\�IRU�WKH�RQ�ERDUG�
FRPSXWHU�WKDW�FRQWUROV�HQJLQH�DQG�GULYH�WUDLQ��0DOIXQFWLRQ�,QGLFDWRU�/LJKW�
�0,/���0DOIXQFWLRQ�,QGLFDWRU�/LJKW��6HUYLFH�(QJLQH�6RRQ��&KHFN�(QJLQH��LV�D�
WHUP�XVHG�IRU�WKH�OLJKW�RQ�WKH�LQVWUXPHQW�SDQHO��,W�LV�WR�DOHUW�WKH�GULYHU�DQG�RU�

LOOXPLQDWHV�ZLWK�D�VWHDG\�OLJKW��LW�LQGLFDWHV�WKDW�D�SUREOHP�KDV�EHHQ�GHWHFWHG�

FRQGLWLRQV��WKH�GDVKERDUG�OLJKW�ZLOO�EOLQN�RU�IODVK��7KLV�LQGLFDWHV�D�VHYHUH�
SUREOHP�DQG�IODVKLQJ�LV�LQWHQGHG�WR�GLVFRXUDJH�YHKLFOH�RSHUDWLRQ��7KH�
YHKLFOH�RQERDUG�GLDJQRVWLF�V\VWHP�FDQ�QRW�WXUQ�WKH�0,/�RII�XQWLO�WKH�

'7&��'LDJQRVWLF�7URXEOH�&RGHV��'7&��WKDW�LGHQWLILHV�ZKLFK�VHFWLRQ
RI�WKH�HPLVVLRQ�FRQWURO�V\VWHP�KDV�PDOIXQFWLRQHG�

(QDEOLQJ�FULWHULD��
YHKLFOH�VSHFLILF�HYHQWV�RU�FRQGLWLRQV�WKDW�PXVW�RFFXU�ZLWKLQ�WKH�HQJLQH�

YHKLFOH�WR�IROORZ�D�SUHVFULEHG�´GULYH�F\FOHµ�URXWLQH�DV�SDUW�RI�WKH�HQDEOLQJ�
FULWHULD��'ULYH�F\FOHV�YDU\�DPRQJ�YHKLFOHV�DQG�IRU�HDFK�PRQLWRU�LQ�DQ\�
SDUWLFXODU�YHKLFOH�



2%' �'ULYH�&\FOH

DSSOLFDEOH�WR�WKH�YHKLFOH�WR�WKH�´5HDG\µ�FRQGLWLRQ��7KH�SXUSRVH�RI
FRPSOHWLQJ�DQ�2%' �GULYH�F\FOH �LV�WR�IRUFH�WKH�YHKLFOH�WR�UXQ�LWV�
RQERDUG�GLDJQRVWLFV��6RPH�IRUP�RI�D�GULYH�F\FOH�QHHGV�WR�EH�

DIWHU�WKH�EDWWHU\�KDV�EHHQ�GLVFRQQHFWHG��5XQQLQJ�WKURXJK�D�

WKDW�IXWXUH�IDXOWV�FDQ�EH�GHWHFWHG��'ULYH�F\FOHV�YDU\�GHSHQGLQJ�RQ�
WKH�YHKLFOH�DQG�WKH�PRQLWRU�WKDW�QHHGV�WR�EH�UHVHW��)RU�YHKLFOH�

7RRO�'HVFULSWLRQ

/&'�',63/$<��,QGLFDWHV�WHVW�UHVXOWV��,W�LV�D�EDFNOLW���OLQH GLVSOD\
ZLWK���FKDUDFWHUV�RQ�HDFK�OLQH�

(17(5�%87721��&RQILUPV�D�VHOHFWLRQ��RU�DFWLRQ��IURP�D�PHQX
OLVW��RU�UHWXUQV�WR�WKH�PDLQ�PHQX�

6&52//�%87721���6FUROOV�WKURXJK�PHQX�LWHPV�RU�FDQFHO�DQ�RSHUDWLRQ�

2%' �&211(&725��&RQQHFWV�WKH�&RGH�6FDQQHU�WR�WKH

�

�
�

�
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3URGXFW�6SHFLILFDWLRQV

'LPHQVLRQV��/HQJWK�:LGWK�+HLJKW�����PP�����������PP����������PP��������

3URGXFW�)HDWXUHV

SURWRFROV�

7URXEOH�&RGHV��'7&V��DQG�WXUQV�RII�FKHFN�HQJLQH�OLJKW

YHKLFOHV�WKDW�VXSSRUW�0RGH��

6WDQG�DORQH�XQLW�ZLWK�QR�QHHG�IRU�DQ�DGGLWLRQDO�ODSWRS�FRPSXWHU�WR�RSHUDWH

�



9HKLFOH�&RYHUDJH

2%' �FRPSOLDQW��7R�YHULI\�LI�D������RU������YHKLFOH�LV�2%'
FRPSOLDQW��FKHFN�WKH�9HKLFOH�(PLVVLRQV�&RQWURO�,QIRUPDWLRQ��9(&,��
/DEHO�ZKLFK�LV�ORFDWHG�XQGHU�WKH� RU�E\�WKH�UDGLDWRU�RI�PRVW�
YHKLFOHV��,I�WKH�YHKLFOH�LV�2%' �FRPSOLDQW��WKH�ODEHO�ZLOO�GHVLJQDWH�

'DWD�/LQN�&RQQHFWRU��'/&��

)RU�\RXU�YHKLFOH�WR�EH�2%' �FRPSOLDQW�LW�PXVW�KDYH�D����SLQ�'/&�
�'DWD�/LQN�&RQQHFWRU��XQGHU�WKH�GDVK�DQG�WKH�9HKLFOH�(PLVVLRQ�
&RQWURO�,QIRUPDWLRQ�/DEHO�PXVW�VWDWH�WKDW�WKH�YHKLFOH�LV�2%'
FRPSOLDQW�

� �



5HDGLQJ�&RGHV

&$87,21��'RQҋW�FRQQHFW�RU�GLVFRQQHFW�DQ\�WHVW�HTXLSPHQW�
ZLWK�LJQLWLRQ�RQ�RU�HQJLQH�UXQQLQJ�

�� 7XUQ�WKH�LJQLWLRQ�RII�

�� /RFDWH�WKH����SLQ�'DWD�/LQN�&RQQHFWRU��'/&��DQG�SOXJ�LQWR�WKH
6FDQ�7RRO�FDEOH�FRQQHFWRU�WR�WKH�'/&�

�� 7XUQ�WKH�LJQLWLRQ�RQ��%XW�GR�QRW�VWDUW�WKH�HQJLQH�

2%'��SURWRFROV�ZLOO�EH�REVHUYHG�RQ�WKH�GLVSOD\�XQWLO�WKH�YHKLFOH
SURWRFRO�LV�GHWHFWHG�

WKH�YHKLFOH�EHLQJ�WHVWHG�LV�WKH�ODVW�RQH³WKH�,62�����SURWRFRO�

2%'�

��93:

��3:0
��,62����
35272&2/

� �



7KH\�ZLOO�VWRS�DSSHDULQJ�DIWHU�WKH�YHKLFOH�SURWRFRO�LV�GHWHFWHG�DQG�D�
FRQILUPDWLRQ�PHVVDJH�RI�´;;;�3URWRFROµ�LV�GLVSOD\HG�

PHVVDJH�GRHV�QRW�JR�DZD\��WKHQ�WKHUH�PD\�EH�SUREOHPV�IRU�WKH
6FDQ�7RRO�WR�FRPPXQLFDWH�ZLWK�WKH�YHKLFOH��

�� :DLW�IRU�WKH�PDLQ�PHQX�WR�FRPH�XS�DIWHU�D�EULHI�RYHUYLHZ
GLVSOD\LQJ�WKH�VFDQQLQJ�UHVXOWV�ZLWK�WKH�WRWDO�QXPEHU�RI�'7&V�DQG
WKH�RYHUDOO�,�0�0RQLWRU�6WDWXV�

�� 6HOHFW�´'7&µ�IURP�WKH�PDLQ�PHQX�E\�SUHVVLQJ�WKH�(17(5�EXWWRQ�

LQGLFDWH�´12�&2'(6µ�

WKH�)DXOW�&RGHV�IROORZHG�E\�WKDW�RI�WKH�3HQGLQJ�&RGHV�ZLOO�EH�UHSRUWHG�RQ
WKH�GLVSOD\�

'7&����
,0��<(6

�� '7&

12
&2'(6

� �



�� 5HDG�WKH�'LDJQRVWLF�7URXEOH�&RGHV�E\�SUHVVLQJ�WKH�6&52//�EXWWRQ�

WKH�FRGHV�VWRUHG�ZLOO�DSSHDU�RQ�WKH�VHFRQG�OLQH��7R�YLHZ�DGGLWLRQDO
FRGHV��SUHVV�WKH�6&52//�EXWWRQ�WR�VFUROO��DV�QHFHVVDU\��XQWLO�DOO�WKH
FRGHV�KDYH�EHHQ�VKRZQ�XS�

/&'�GLVSOD\�LQ�WKH�HQG�

WKURXJK�WR�WKH�HQG��DQG�WKHQ�VWDUW�IURP�WKH�ILUVW�RI�WKH�OLVW�

�� /RRN�XS�SDUW���IRU�'LDJQRVWLF�7URXEOH�&RGH�'HILQLWLRQV��0DWFK�WKH
UHWULHYHG�'7&�6��ZLWK�WKRVH�OLVWHG�DQG�UHDG�WKH�GHILQLWLRQV�

3(1'����

3����
�����

3�����3'
�����

� �



(UDVLQJ�&RGHV

&$87,21��(UDVLQJ�WKH�'LDJQRVWLF�7URXEOH�&RGHV�DOORZV�WKH�6FDQ�7RRO�
WR�GHOHWH�QRW�RQO\�WKH�FRGHV�IURP�WKH�YHKLFOHҋV�RQ�ERDUG�FRPSXWHU��EXW�
DOVR�´)UHH]H�)UDPHµ�GDWD�DQG�PDQXIDFWXUHU�VSHFLILF�HQKDQFHG�GDWD��
)XUWKHU��WKH�,�0�5HDGLQHVV�0RQLWRU�6WDWXV�IRU�DOO�YHKLFOH�0RQLWRUV�LV�
UHVHW�WR�1RW�5HDG\�RU�1RW�&RPSOHWH�VWDWXV��'R�QRW�HUDVH�WKH�FRGHV�
EHIRUH�WKH�V\VWHP�KDV�EHHQ�FKHFNHG�FRPSOHWHO\�E\�D�WHFKQLFLDQ�

PDLQ�PHQX�E\�SUHVVLQJ�WKH�(17(5�EXWWRQ�

HVWDEOLVKHG�ZLWK�WKH�YHKLFOH�\HW��WKHQ�UHIHU�WR�´5HDGLQJ�&RGHVµ�IURP��
WR���RQ�SDJH����

FRQILUPDWLRQ�

�� ,I�\RX�GR�QRW�ZDQW�WR�SURFHHG�ZLWK�HUDVLQJ�WKH�FRGHV��SUHVV�WKH

�� ,I�\RX�GR�ZLVK�WR�SURFHHG�WR�HUDVH�WKH�FRGHV��WKHQ�SUHVV�WKH
(17(5�EXWWRQ�

��
ZLOO�VKRZ�RQ�WKH�GLVSOD\��3UHVV�WKH�(17(5�EXWWRQ�WR�5HWXUQ�WR�WKH�PDLQ
0HQX�OLVW�

<(6�12

'21(
� �



DSSHDU��3UHVV�WKH�(17(5�EXWWRQ�WR�5HWXUQ�WR�WKH�PDLQ�0HQX�OLVW�

+27�.(<��3UHVVLQJ�DQG�+ROGLQJ�WKH�6&52//�EXWWRQ�IRU�DERXW���VHFRQGV�

5HWULHYLQJ�,�0�5HDGLQHVV�6WDWXV

,03257$17� ,�0�5HDGLQHVV�IXQFWLRQ�LV�XVHG�WR�FKHFN�WKH�RSHUDWLRQV�RI�

IXQFWLRQ�WR�XVH�SULRU�WR�KDYLQJ�D�YHKLFOH�LQVSHFWHG�IRU�FRPSOLDQFH�WR�D�
VWDWH�HPLVVLRQV�SURJUDP�

WKH�YHKLFOH�EHLQJ�WHVWHG�ZLOO�IDLO�WKH�VWDWH�,�0�LQVSHFWLRQ��)RU�VRPH�VWDWHV��
RQH�RU�PRUH�VXFK�PRQLWRUV�PD\�EH�DOORZHG�WR�EH�´1RW�5HDG\µ�WR�SDVV�WKH�
HPLVVLRQV�LQVSHFWLRQ�

GLDJQRVWLF�WHVWLQJ�DQG�WKH�0,/�OLJKW�LV�QRW�RQ

GLDJQRVWLF�WHVWLQJ��DQG��RU��WKH�´&KHFN�(QJLQHµ��0,/��OLJKW�LV�RQ

FRPSOHWHG�LWV�GLDJQRVWLF�WHVWLQJ

FKHFNHG�KDV�QRW�FRPSOHWHG�LWV�GLDJQRVWLF�WHVWLQJ�

B
DYDLODEOH�RQ�WKH�SUHYLRXV�VFUHHQ

� �



�� 6HOHFW�´���,�0µ�IURP�WKH�PDLQ�PHQX�E\�SUHVVLQJ�WKH�(17(5�EXWWRQ�

&RGHVµ�IURP���WR���RQ�SDJH���

RU�´2))��DQG�WKH�IROORZLQJ�PRQLWRUV�

�� 3UHVV�WKH�(17(5�EXWWRQ�WR�UHWXUQ�WR�WKH�PDLQ�0HQX�

�� 90

� �



9LHZLQJ�9,1�1XPEHU

7KH�9LHZ�9,1�IXQFWLRQ�DOORZV�\RX�WR�UHWULHYH�WKH�9HKLFOH�
,GHQWLILFDWLRQ�1R��RQ������DQG�QHZHU�YHKLFOHV�WKDW�VXSSRUW�0RGH���

�� 6HOHFW�´���9,1µ�IURP�WKH�PDLQ�PHQX�E\�SUHVVLQJ�WKH�(17(5�EXWWRQ�

&RGHVµ�IURP�VWHS���WR���RQ�SDJH����

VWULQJ�

B
DUH�DYDLODEOH�RQ�WKH�SUHYLRXV�VFUHHQ

�� 3UHVV�WKH�(17(5�EXWWRQ�WR�UHWXUQ�WR�WKH�PDLQ�0HQX�

5HVFDQQLQJ�'DWD

VWRUHG�LQ�WKH�(&0�RU�WR�UH�OLQN�WR�WKH�YHKLFOH�LI�FRPPXQLFDWLRQ�LV�
GLVFRQQHFWHG�

(17(5�EXWWRQ�

&RGHVµ�IURP���WR���RQ�SDJH����

��

�� 9,1

� �



7KH�IROORZLQJ�'LDJQRVWLF�7URXEOH�&RGH�'HILQLWLRQV�OLVWV�SURYLGH�RQO\�*HQHULF�
'LDJQRVWLF�7URXEOH�&RGHV��)RU�0DQXIDFWXUHU�6SHFLILF�'LDJQRVWLF�7URXEOH�

&$87,21��3DUWV�RU�FRPSRQHQWV�VKRXOG�QRW�EH�UHSODFHG�EDVHG�RQ
RQO\�D�'7&�ZLWKRXW�ILUVW�FRQVXOWLQJ�WKH�YHKLFOH�VHUYLFH�PDQXDO�IRU
PRUH�LQIRUPDWLRQ�RQ�SRVVLEOH�FDXVHV�RI�WKH�IDXOW�DV�ZHOO�DV�UHTXLUHG
WHVWLQJ�SURFHGXUHV�

2%' �*HQHULF�'7&�'HILQLWLRQV

�3����� )XHO�9ROXPH�5HJXODWRU�&RQWURO�&LUFXLW�2SHQ

�3����� )XHO�9ROXPH�5HJXODWRU�&RQWURO�&LUFXLW�5DQJH�3HUIRUPDQFH

�3����� )XHO�9ROXPH�5HJXODWRU�&RQWURO�&LUFXLW�/RZ

�3����� )XHO�9ROXPH�5HJXODWRU�&RQWURO�&LUFXLW�+LJK

�3����� (QJLQH�3RVLWLRQ�6\VWHP�3HUIRUPDQFH��%DQN���

�3����� (QJLQH�3RVLWLRQ�6\VWHP�3HUIRUPDQFH��%DQN���

�3����� &DP�&UDQNVKDIW�3RV��&RUUHODWLRQ�6HQVRU�%���%DQN��

�3����� &DP�&UDQNVKDIW�3RV��&RUUHODWLRQ�6HQVRU�%���%DQN��

� �



2%' �*HQHULF�'7&�'HILQLWLRQV

�3�����

�3�����
�3����� +2�6�%DQN���6HQVRU���+HDWHU�&LUFXLW
�3����� +2�6�%DQN���6HQVRU���+HDWHU�&LUFXLW�/RZ
�3����� +2�6�%DQN���6HQVRU���+HDWHU�&LUFXLW�+LJK
�3����� 7XUER�6XS�:DVWHJDWH�&RQWURO�&LUFXLW
�3����� 7XUER�6XS�:DVWHJDWH�&RQWURO�&LUFXLW�/RZ
�3����� 7XUER�6XS�:DVWHJDWH�&RQWURO�&LUFXLW�+LJK
�3����� +2�6�%DQN���6HQVRU���+HDWHU�&LUFXLW
�3����� +2�6�%DQN���6HQVRU���+HDWHU�&LUFXLW�/RZ
�3����� +2�6�%DQN���6HQVRU���+HDWHU�&LUFXLW�+LJK

�3����� 2��%DQN���6HQVRU���6LJQDOV�6ZDSSHG�Z��2��%DQN���6HQVRU��
�3����� 2��%DQN���6HQVRU���6LJQDOV�6ZDSSHG�Z��2��%DQN���6HQVRU��
�3����� +2�6�%DQN���6HQVRU���+HDWHU�&LUFXLW
�3����� +2�6�%DQN���6HQVRU���+HDWHU�&LUFXLW�/RZ
�3����� +2�6�%DQN���6HQVRU���+HDWHU�&LUFXLW�+LJK

�3�����

�3����� 7XUER�6XSHU�&KDUJHU�%RRVW�,QSXW�7XUELQH�6SHHG�2YHUVSHHG
�3����� +2�6�%DQN���6HQVRU���+HDWHU�&LUFXLW
�3����� +2�6�%DQN���6HQVRU���+HDWHU�&LUFXLW�/RZ
�3����� +2�6�%DQN���6HQVRU���+HDWHU�&LUFXLW�+LJK
�3����� +2�6�%DQN���6HQVRU���+HDWHU�5HVLVWDQFH
�3����� +2�6�%DQN���6HQVRU���+HDWHU�5HVLVWDQFH
�3����� +2�6�%DQN���6HQVRU���+HDWHU�5HVLVWDQFH
�3����� +2�6�%DQN���6HQVRU���+HDWHU�&LUFXLW
�3����� +2�6�%DQN���6HQVRU���+HDWHU�&LUFXLW�/RZ
�3����� +2�6�%DQN���6HQVRU���+HDWHU�&LUFXLW�+LJK

��



2%' �*HQHULF�'7&�'HILQLWLRQV

�3����� +2�6�%DQN���6HQVRU���+HDWHU�5HVLVWDQFH
�3����� +2�6�%DQN���6HQVRU���+HDWHU�5HVLVWDQFH
�3����� +2�6�%DQN���6HQVRU���+HDWHU�5HVLVWDQFH
�3����� +2�6�%DQN���6HQVRU���+HDWHU�&LUFXLW
�3����� +2�6�%DQN���6HQVRU���+HDWHU�&LUFXLW�/RZ
�3����� +2�6�%DQN���6HQVRU���+HDWHU�&LUFXLW�+LJK

�3����� ,QWDNH�9DOYH�%DQN���&RQWURO�&LUFXLW
�3����� ,QWDNH�9DOYH�%DQN���&RQWURO�&LUFXLW�/RZ
�3����� ,QWDNH�9DOYH�%DQN���&RQWURO�&LUFXLW�+LJK

�3����� ,QWDNH�9DOYH�%DQN���&RQWURO�&LUFXLW
�3����� ,QWDNH�9DOYH�%DQN���&RQWURO�&LUFXLW�/RZ
�3����� ,QWDNH�9DOYH�%DQN���&RQWURO�&LUFXLW�+LJK

�3����� )XHO�5DLO�3UHVVXUH�7RR�/RZ
�3����� )XHO�5DLO�3UHVVXUH�7RR�+LJK
�3����� )XHO�3UHVVXUH�5HJXODWRU���3HUIRUPDQFH
�3����� )XHO�3UHVVXUH�5HJXODWRU���&RQWURO�&LUFXLW
�3����� )XHO�3UHVVXUH�5HJXODWRU���&RQWURO�&LUFXLW�/RZ
�3����� )XHO�3UHVVXUH�5HJXODWRU���&RQWURO�&LUFXLW�+LJK
�3����� )XHO�6\VWHP�/HDN��/DUJH�
�3����� )XHO�6\VWHP�/HDN��6PDOO�
� �



2%' �*HQHULF�'7&�'HILQLWLRQV

�3����� (QJLQH�&RRODQW�7HPS�&LUFXLW�0DOIXQFWLRQ

�3����� (QJLQH�&RRODQW�7HPS�&LUFXLW�/RZ�,QSXW
�3����� (QJLQH�&RRODQW�7HPS�&LUFXLW�+LJK�,QSXW

�3����� &ORVHG�/RRS�)XHO�&WUO�,QVXIILFLHQW�&RRODQW�7HPS
�3����� &RRODQW�7HPS�,QVXIILFLHQW�6WDEOH�2SHUDWLRQ

�3����� &RRODQW�7HPS�%HORZ�7KHUPRVWDW�5HJXODWLQJ�7HPS
�3����� %DURPHWULF�3UHVVXUH�7RR�/RZ
�3����� 2��6HQVRU�&LUFXLW�0DOIXQFWLRQ��%DQN���6HQVRU���

� �



2%' �*HQHULF�'7&�'HILQLWLRQV

�3����� 2��6HQVRU�&LUFXLW�/RZ�9ROWV��%DQN���6HQVRU���
�3����� 2��6HQVRU�&LUFXLW�+LJK�9ROWV��%DQN���6HQVRU���

�3����� 2��6HQVRU�+HDWHU�&LUFXLW�0DOIXQFWLRQ��%DQN���6HQVRU���
�3����� 2��6HQVRU�&LUFXLW�0DOIXQFWLRQ��%DQN���6HQVRU���
�3����� 2��6HQVRU�&LUFXLW�/RZ�9ROWV��%DQN���6HQVRU���
�3����� 2��6HQVRU�&LUFXLW�+LJK�9ROWV��%DQN���6HQVRU���

�3����� 2��6HQVRU�+HDWHU�&LUFXLW�0DOIXQFWLRQ��%DQN���6HQVRU���
�3����� 2��6HQVRU�&LUFXLW�0DOIXQFWLRQ��%DQN���6HQVRU���
�3����� 2��6HQVRU�&LUFXLW�/RZ�9ROWV��%DQN���6HQVRU���
�3����� 2��6HQVRU�&LUFXLW�+LJK�9ROWV��%DQN���6HQVRU���

�3����� 2��6HQVRU�+HDWHU�&LUFXLW�0DOIXQFWLRQ��%DQN���6HQVRU���
�3����� )XHO�'HOLYHU\�0DOIXQFWLRQ
�3����� )XHO�7LPLQJ�0DOIXQFWLRQ
�3����� 2��6HQVRU�&LUFXLW�0DOIXQFWLRQ��%DQN���6HQVRU���
�3����� 2��6HQVRU�&LUFXLW�/RZ�9ROWV��%DQN���6HQVRU���
�3����� 2��6HQVRU�&LUFXLW�+LJK�9ROWV��%DQN���6HQVRU���

�3����� 2��6HQVRU�+HDWHU�&LUFXLW�0DOIXQFWLRQ��%DQN���6HQVRU���
�3����� 2��6HQVRU�&LUFXLW�0DOIXQFWLRQ��%DQN���6HQVRU���
�3����� 2��6HQVRU�&LUFXLW�/RZ�9ROWV��%DQN���6HQVRU���
�3����� 2��6HQVRU�&LUFXLW�+LJK�9ROWV��%DQN���6HQVRU���

�3����� 2��6HQVRU�+HDWHU�&LUFXLW�0DOIXQFWLRQ��%DQN���6HQVRU���
�3����� 2��6HQVRU�&LUFXLW�0DOIXQFWLRQ��%DQN���6HQVRU���
�3����� 2��6HQVRU�&LUFXLW�/RZ�9ROWV��%DQN���6HQVRU���
�3����� 2��6HQVRU�&LUFXLW�+LJK�9ROWV��%DQN���6HQVRU���

� �



2%' �*HQHULF�'7&�'HILQLWLRQV

�3����� 2��6HQVRU�+HDWHU�&LUFXLW�0DOIXQFWLRQ��%DQN���6HQVRU���
�3����� (QJLQH�)XHO�7HPSHUDWXUH�7RR�+LJK
�3����� )XHO�&RPSRVLWLRQ�,QFRUUHFW
�3����� )XHO�7ULP�0DOIXQFWLRQ��%DQN���
�3����� 6\VWHP�7RR�/HDQ��%DQN���
�3����� 6\VWHP�7RR�5LFK��%DQN���
�3����� )XHO�7ULP�0DOIXQFWLRQ��%DQN���
�3����� 6\VWHP�7RR�/HDQ��%DQN���
�3����� 6\VWHP�7RR�5LFK��%DQN���
�3����� )XHO�&RPSHQVDWLRQ�6HQVRU�&LUFXLW�0DOIXQFWLRQ

�3����� )XHO�&RPSHQVDWLRQ�6HQVRU�&LUFXLW�/RZ�,QSXW
�3����� )XHO�&RPSHQVDWLRQ�6HQVRU�&LUFXLW�+LJK�,QSXW

�3����� )XHO�7HPSHUDWXUH�6HQVRU�%�&LUFXLW�0DOIXQFWLRQ

�3����� )XHO�7HPSHUDWXUH�6HQVRU�%�&LUFXLW�/RZ�,QSXW
�3����� )XHO�7HPSHUDWXUH�6HQVRU�%�&LUFXLW�+LJK�,QSXW

�3����� )XHO�5DLO�3UHVVXUH�6HQVRU�&LUFXLW�0DOIXQFWLRQ

�3����� )XHO�5DLO�3UHVVXUH�6HQVRU�&LUFXLW�/RZ�,QSXW
�3����� )XHO�5DLO�3UHVVXUH�6HQVRU�&LUFXLW�+LJK�,QSXW

�3����� (QJLQH�2LO�7HPS�6HQVRU�&LUFXLW�0DOIXQFWLRQ

�3����� (QJLQH�2LO�7HPS�6HQVRU�&LUFXLW�/RZ�,QSXW
�3����� (QJLQH�2LO�7HPS�6HQVRU�&LUFXLW�+LJK�,QSXW

�3����� ,QMHFWRU�&LUFXLW�2SHQ
�3����� ,QMHFWRU�&LUFXLW�2SHQ�&\OLQGHU��
�3����� ,QMHFWRU�&LUFXLW�2SHQ�&\OLQGHU��

� �



2%' �*HQHULF�'7&�'HILQLWLRQV

�3����� ,QMHFWRU�&LUFXLW�2SHQ�&\OLQGHU��
�3����� ,QMHFWRU�&LUFXLW�2SHQ�&\OLQGHU��
�3����� ,QMHFWRU�&LUFXLW�2SHQ�&\OLQGHU��
�3����� ,QMHFWRU�&LUFXLW�2SHQ�&\OLQGHU��
�3����� ,QMHFWRU�&LUFXLW�2SHQ�&\OLQGHU��
�3����� ,QMHFWRU�&LUFXLW�2SHQ�&\OLQGHU��
�3����� ,QMHFWRU�&LUFXLW�2SHQ�&\OLQGHU��
�3����� ,QMHFWRU�&LUFXLW�2SHQ�&\OLQGHU���
�3����� ,QMHFWRU�&LUFXLW�2SHQ�&\OLQGHU���
�3����� ,QMHFWRU�&LUFXLW�2SHQ�&\OLQGHU���
�3����� &ROG�6WDUW�,QMHFWRU���0DOIXQFWLRQ
�3����� &ROG�6WDUW�,QMHFWRU���0DOIXQFWLRQ
�3����� (QJLQH�6KXWRII�6ROHQRLG�0DOIXQFWLRQ
�3����� ,QMHFWLRQ�7LPLQJ�&RQWURO�&LUFXLW�0DOIXQFWLRQ
�3����� (QJLQH�2YHUWHPS�&RQGLWLRQ
�3����� 7UDQVPLVVLRQ�2YHUWHPS�&RQGLWLRQ
�3����� (QJLQH�2YHUVSHHG�&RQGLWLRQ
�3����� 736�3HGDO�3RVLWLRQ�6HQVRU�6ZLWFK�%�&LUFXLW�0DOIXQFWLRQ

�3����� 736�3HGDO�3RVLWLRQ�6HQVRU�6ZLWFK�%�&LUFXLW�/RZ�,QSXW
�3����� 736�3HGDO�3RVLWLRQ�6HQVRU�6ZLWFK�%�&LUFXLW�+LJK�,QSXW

�3����� 736�3HGDO�3RVLWLRQ�6HQVRU�6ZLWFK�&�&LUFXLW�0DOIXQFWLRQ

�3����� 736�3HGDO�3RVLWLRQ�6HQVRU�6ZLWFK�&�&LUFXLW�/RZ�,QSXW
�3����� 736�3HGDO�3RVLWLRQ�6HQVRU�6ZLWFK�&�&LUFXLW�+LJK�,QSXW

�3����� )XHO�3XPS�3ULPDU\�&LUFXLW�0DOIXQFWLRQ
�3����� )XHO�3XPS�6HFRQGDU\�&LUFXLW�/RZ
�3����� )XHO�3XPS�6HFRQGDU\�&LUFXLW�+LJK
�3����� )XHO�3XPS�6HFRQGDU\�&LUFXLW�,QWHUPLWWHQW�&NW
�3����� (QJLQH�2YHUERRVW�&RQGLWLRQ

� �



2%' �*HQHULF�'7&�'HILQLWLRQV

�3����� 7XUER�6XSHU�%RRVW�6HQVRU�%�&LUFXLW�0DOIXQFWLRQ

�3����� 7XUER�6XSHU�%RRVW�6HQVRU�%�&LUFXLW�/RZ�,QSXW
�3����� 7XUER�6XSHU�%RRVW�6HQVRU�%�&LUFXLW�+LJK�,QSXW

�3����� 7XUER�6XS�:DVWHJDWH�6ROHQRLG�%�0DOIXQFWLRQ
�3����� 7XUER��6XS�:DVWHJDWH�6ROHQRLG�%�5DQJH�3HUIRUPDQFH
�3����� 7XUER�6XS�:DVWHJDWH�6ROHQRLG�%�/RZ
�3����� 7XUER�6XS�:DVWHJDWH�6ROHQRLG�%�+LJK

�3�����
�3����� ,QMHFWLRQ�3XPS�0HWHULQJ�&RQWURO�%�0DOIXQFWLRQ��&DP�5RWRU�,QMHFWRU�

3����
,QMHFWLRQ�3XPS�0HWHULQJ�&RQWURO�%�5DQJH�3HUIRUPDQFH
�&DP�5RWRU�,QMHFWRU�

�3����� ,QMHFWLRQ�3XPS�0HWHULQJ�&RQWURO�%�/RZ��&DP�5RWRU�,QMHFWRU�
�3����� ,QMHFWLRQ�3XPS�0HWHULQJ�&RQWURO�%�+LJK��&DP�5RWRU�,QMHFWRU�

3����
,QMHFWLRQ�3XPS�0HWHULQJ�&RQWURO�%�,QWHUPLWWHQW�
�&DP�5RWRU�,QMHFWRU�

�3����� &\OLQGHU���,QMHFWRU�&RQWURO�&LUFXLW�/RZ
�3����� &\OLQGHU���,QMHFWRU�&RQWURO�&LUFXLW�+LJK
�3����� &\OLQGHU���&RQWULEXWLRQ�%DODQFH�)DXOW
�3����� &\OLQGHU���,QMHFWRU�&RQWURO�&LUFXLW�/RZ
�3����� &\OLQGHU���,QMHFWRU�&RQWURO�&LUFXLW�+LJK
�3����� &\OLQGHU���&RQWULEXWLRQ�%DODQFH�)DXOW
�3����� &\OLQGHU���,QMHFWRU�&RQWURO�&LUFXLW�/RZ
�3����� &\OLQGHU���,QMHFWRU�&RQWURO�&LUFXLW�+LJK
�3����� &\OLQGHU���&RQWULEXWLRQ�%DODQFH�)DXOW
�3����� &\OLQGHU���,QMHFWRU�&RQWURO�&LUFXLW�/RZ
�3����� &\OLQGHU���,QMHFWRU�&RQWURO�&LUFXLW�+LJK
�3����� &\OLQGHU���&RQWULEXWLRQ�%DODQFH�)DXOW

� �



2%' �*HQHULF�'7&�'HILQLWLRQV

�3����� &\OLQGHU���,QMHFWRU�&RQWURO�&LUFXLW�/RZ
�3����� &\OLQGHU���,QMHFWRU�&RQWURO�&LUFXLW�+LJK
�3����� &\OLQGHU���&RQWULEXWLRQ�%DODQFH�)DXOW
�3����� &\OLQGHU���,QMHFWRU�&RQWURO�&LUFXLW�/RZ
�3����� &\OLQGHU���,QMHFWRU�&RQWURO�&LUFXLW�+LJK
�3����� &\OLQGHU���&RQWULEXWLRQ�%DODQFH�)DXOW
�3����� &\OLQGHU���,QMHFWRU�&RQWURO�&LUFXLW�/RZ
�3����� &\OLQGHU���,QMHFWRU�&RQWURO�&LUFXLW�+LJK
�3����� &\OLQGHU���&RQWULEXWLRQ�%DODQFH�)DXOW
�3����� &\OLQGHU���,QMHFWRU�&RQWURO�&LUFXLW�/RZ
�3����� &\OLQGHU���,QMHFWRU�&RQWURO�&LUFXLW�+LJK
�3����� &\OLQGHU���&RQWULEXWLRQ�%DODQFH�)DXOW
�3����� &\OLQGHU���,QMHFWRU�&RQWURO�&LUFXLW�/RZ
�3����� &\OLQGHU���,QMHFWRU�&RQWURO�&LUFXLW�+LJK
�3����� &\OLQGHU���&RQWULEXWLRQ�%DODQFH�)DXOW
�3����� &\OLQGHU����,QMHFWRU�&RQWURO�&LUFXLW�/RZ
�3����� &\OLQGHU����,QMHFWRU�&RQWURO�&LUFXLW�+LJK
�3����� &\OLQGHU����&RQWULEXWLRQ�%DODQFH�)DXOW
�3����� &\OLQGHU����,QMHFWRU�&RQWURO�&LUFXLW�/RZ
�3����� &\OLQGHU����,QMHFWRU�&RQWURO�&LUFXLW�+LJK
�3����� &\OLQGHU����&RQWULEXWLRQ�%DODQFH�)DXOW
�3����� &\OLQGHU����,QMHFWRU�&RQWURO�&LUFXLW�/RZ
�3����� &\OLQGHU����,QMHFWRU�&RQWURO�&LUFXLW�+LJK
�3����� &\OLQGHU����&RQWULEXWLRQ�%DODQFH�)DXOW
�3����� 9HKLFOH�2YHUVSHHG�(UURU
�3����� (QJLQH�2LO�7HPSHUDWXUH�7RR�+LJK

�3����� 5DQGRP�0XOWLSOH�&\OLQGHU�0LVILUH�'HWHFWHG
�3����� &\OLQGHU���0LVILUH�'HWHFWHG
�3����� &\OLQGHU���0LVILUH�'HWHFWHG
�3����� &\OLQGHU���0LVILUH�'HWHFWHG
�3����� &\OLQGHU���0LVILUH�'HWHFWHG
�3����� &\OLQGHU���0LVILUH�'HWHFWHG
�3����� &\OLQGHU���0LVILUH�'HWHFWHG
�3����� &\OLQGHU���0LVILUH�'HWHFWHG
�3����� &\OLQGHU���0LVILUH�'HWHFWHG
� �
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�3����� &\OLQGHU���0LVILUH�'HWHFWHG
�3����� &\OLQGHU����0LVILUH�'HWHFWHG
�3����� &\OLQGHU����0LVILUH�'HWHFWHG
�3����� &\OLQGHU����0LVILUH�'HWHFWHG
�3����� 0LVILUH�'HWHFWHG�/RZ�)XHO�/HYHO
�3����� 0LVILUH�'HWHFWHG�&\O��QRW�6SHFLILF
�3����� &UDQNVKDIW�3RVLWLRQ�6\VWHP�9DULDWLRQ�1RW�/HDUQHG
�3����� 0LVILUH�'HWHFWHG��VW������5HYV�
�3����� 5RXJK�5RDG�+DUGZDUH�1RW�3UHVHQW

�3����� 5RXJK�5RDG�6HQVRU�%
�3����� ,JQLWLRQ�'LVW�(QJLQH�6SHHG�,QSXW�&LUFXLW�0DOIXQFWLRQ

�3����� ,JQLWLRQ�'LVW�(QJLQH�6SHHG�,QSXW�&LUFXLW�1R�6LJQDO

�3�����

�3�����

� �
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�3�����

�3����� ,JQLWLRQ�&RLO�3ULPDU\�6HFRQGDU\�&LUFXLW�0DOIXQFWLRQ

�3����� ,JQLWLRQ�&RLO�%�3ULPDU\�6HFRQGDU\�&LUFXLW�0DOIXQFWLRQ
�3����� ,JQLWLRQ�&RLO�&�3ULPDU\�6HFRQGDU\�&LUFXLW�0DOIXQFWLRQ
�3����� ,JQLWLRQ�&RLO�'�3ULPDU\�6HFRQGDU\�&LUFXLW�0DOIXQFWLRQ
�3����� ,JQLWLRQ�&RLO�(�3ULPDU\�6HFRQGDU\�&LUFXLW�0DOIXQFWLRQ
�3����� ,JQLWLRQ�&RLO�)�3ULPDU\�6HFRQGDU\�&LUFXLW�0DOIXQFWLRQ
�3����� ,JQLWLRQ�&RLO�*�3ULPDU\�6HFRQGDU\�&LUFXLW�0DOIXQFWLRQ
�3����� ,JQLWLRQ�&RLO�+�3ULPDU\�6HFRQGDU\�&LUFXLW�0DOIXQFWLRQ
�3����� ,JQLWLRQ�&RLO�,�3ULPDU\�6HFRQGDU\�&LUFXLW�0DOIXQFWLRQ
�3����� ,JQLWLRQ�&RLO�-�3ULPDU\�6HFRQGDU\�&LUFXLW�0DOIXQFWLRQ

�3����� ,JQLWLRQ�&RLO�/�3ULPDU\�6HFRQGDU\�&LUFXLW�0DOIXQFWLRQ
�3����� 0LVILUH�'HWHFWHG�)XHOLQJ�'LVDEOHG
�3����� &DPVKDIW�3RVLWLRQ�6HQVRU�%���%DQN���&LUFXLW�0DOIXQFWLRQ
�3�����
�3����� &DPVKDIW�3RVLWLRQ�6HQVRU�%���%DQN���&LUFXLW�/RZ�,QSXW
�3����� &DPVKDIW�3RVLWLRQ�6HQVRU�%���%DQN���&LUFXLW�+LJK�,QSXW

�3�����
�3�����

�3����� 7LPLQJ�5HIHUHQFH�+LJK�5HVROXWLRQ�6LJQDO�%�0DOIXQFWLRQ
�3����� 7LPLQJ�5HIHUHQFH�+LJK�5HVROXWLRQ�6LJQDO�%�7RR�0DQ\�3XOVHV
�3����� 7LPLQJ�5HIHUHQFH�+LJK�5HVROXWLRQ�6LJQDO�%�7RR�)HZ�3XOVHV
�3����� 7LPLQJ�5HIHUHQFH�+LJK�5HVROXWLRQ�6LJQDO�%�(UUDWLF�3XOVHV
�3����� 7LPLQJ�5HIHUHQFH�+LJK�5HVROXWLRQ�6LJQDO�%�1R�3XOVHV

�3����� *ORZ�3OXJ�+HDWHU�,QGLFDWRU�&LUFXLW�0DOIXQFWLRQ
� �
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�3����� *ORZ�3OXJ�0RGXOH�&RQWURO�&LUFXLW�/RZ
�3����� *ORZ�3OXJ�0RGXOH�&RQWURO�&LUFXLW�+LJK
�3����� &UDQNVKDIW�3RVLWLRQ�6HQVRU�%�&LUFXLW�0DOIXQFWLRQ

�3����� &UDQNVKDIW�3RVLWLRQ�6HQVRU�%�&LUFXLW�/RZ�,QSXW
�3����� &UDQNVKDIW�3RVLWLRQ�6HQVRU�%�&LUFXLW�+LJK�,QSXW

�3����� &DPVKDIW�3RVLWLRQ�6HQVRU�%���%DQN���&LUFXLW�0DOIXQFWLRQ
�3�����
�3����� &DPVKDIW�3RVLWLRQ�6HQVRU�%���%DQN���&LUFXLW�/RZ�,QSXW
�3����� &DPVKDIW�3RVLWLRQ�6HQVRU�%���%DQN���&LUFXLW�+LJK�,QSXW

�3����� (*5�)ORZ�0DOIXQFWLRQ
�3����� (*5�)ORZ�,QVXIILFLHQW

�3����� (*5�)ORZ�&LUFXLW�0DOIXQFWLRQ

�3����� (*5�)ORZ�6HQVRU�%�&LUFXLW�/RZ�,QSXW
�3����� (*5�)ORZ�6HQVRU�%�&LUFXLW�+LJK�,QSXW

�3����� &DWDO\VW�(IILFLHQF\�%HORZ�7KUHVKROG��%DQN���

�3����� 0DLQ�&DWDO\VW�%HORZ�7KUHVKROG��%DQN���
� �
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�3����� +HDWHG�&DWDO\VW�%HORZ�7KUHVKROG��%DQN���
�3����� +HDWHG�&DWDO\VW�7HPS�%HORZ�7KUHVKROG��%DQN���
�3����� &DWDO\VW�7HPS��6HQVRU��%DQN���6HQVRU���
�3����� &DWDO\VW�7HPS��6HQVRU�3HUIRUPDQFH��%DQN���6HQVRU���
�3����� &DWDO\VW�7HPS��6HQVRU�&LUFXLW�/RZ��%DQN���6HQVRU���
�3����� &DWDO\VW�7HPS��6HQVRU�&LUFXLW�+LJK��%DQN���6HQVRU���
�3����� &DWDO\VW�+HDWHU�&RQWURO��%DQN���
�3����� &DWDO\VW�(IILFLHQF\�%HORZ�7KUHVKROG��%DQN���

�3����� 0DLQ�&DWDO\VW�%HORZ�7KUHVKROG��%DQN���
�3����� +HDWHG�&DWDO\VW�%HORZ�7KUHVKROG��%DQN���
�3����� +HDWHG�&DWDO\VW�7HPS�%HORZ�7KUHVKROG��%DQN���
�3����� &DWDO\VW�7HPS��6HQVRU��%DQN���6HQVRU���
�3����� &DWDO\VW�7HPS��6HQVRU�3HUIRUPDQFH��%DQN���6HQVRU���
�3����� &DWDO\VW�7HPS��6HQVRU�&LUFXLW�/RZ��%DQN���6HQVRU���
�3����� &DWDO\VW�7HPS��6HQVRU�&LUFXLW�+LJK��%DQN���6HQVRU���
�3����� &DWDO\VW�+HDWHU�&RQWURO��%DQN���

� �
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�3�����

�3����� &RROLQJ�)DQ���&RQWURO�&LUFXLW
�3����� &RROLQJ�)DQ���&RQWURO�&LUFXLW
�3����� &RROLQJ�)DQ���&RQWURO�&LUFXLW
�3����� &RQWURO�)DQ�5DWLRQDOLW\�&KHFN�0DOIXQFWLRQ

�3����� &RQWURO�)DQ�3RZHU�*URXQG�&LUFXLW�0DOIXQFWLRQ
�3����� (*5�6\VWHP�6HQVRU�%�&LUFXLW
�3����� (*5�736�&RQWURO�&LUFXLW

�3����� (*5�&RQWURO�&LUFXLW�/RZ
�3����� (*5�&RQWURO�&LUFXLW�+LJK

�3����� )DQ�6SHHG�2YHUVSHHG
�3����� )DQ�6SHHG�/RZ

� �
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�3����� )DQ�6SHHG�+LJK

�3����� ,GOH�&RQWURO�6\VWHP�0DOIXQFWLRQ
�3����� ,GOH�&RQWURO�6\VWHP�530�/RZ
�3����� ,GOH�&RQWURO�6\VWHP�530�+LJK
�3����� ,GOH�&RQWURO�6\VWHP�&LUFXLW�/RZ
�3����� ,GOH�&RQWURO�6\VWHP�&LUFXLW�+LJK
�3����� &ORVHG�7KURWWOH�3RVLWLRQ�6ZLWFK

�3����� 6WDUWHU�6LJQDO�&LUFXLW
�3����� ,PPRELOL]HU�,QFRUUHFW

�3����� %DWWHU\�7HPSHUDWXUH�6HQVRU�&LUFXLW
�3����� %DWWHU\�7HPSHUDWXUH�&LUFXLW�/RZ
�3����� %DWWHU\�7HPSHUDWXUH�&LUFXLW�+LJK

�3����� (QJLQH�2LO�3UHVVXUH�6HQVRU�6ZLWFK�&LUFXLW�0DOIXQFWLRQ
�3����� (QJLQH�2LO�3UHVVXUH�6HQVRU�6ZLWFK�5DQJH�3HUIRUPDQFH
�3����� (QJLQH�2LO�3UHVVXUH�6HQVRU�6ZLWFK�/RZ�9ROWDJH
�3����� (QJLQH�2LO�3UHVVXUH�6HQVRU�6ZLWFK�+LJK�9ROWDJH
�3����� (QJLQH�2LO�3UHVVXUH�7RR�/RZ

�3����� )DQ�6SHHG�6HQVRU�&LUFXLW

�3����� )DQ�6SHHG�6HQVRU�&LUFXLW�1R�6LJQDO

� �
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�3�����

�3�����

�3�����

�3�����
�3����� 3RZHU�6WHHULQJ�3UHV�6HQVRU�&LUFXLW�0DOIXQFWLRQ

�3����� 3RZHU�6WHHULQJ�3UHV�6HQVRU�&LUFXLW�/RZ�,QSXW
�3����� 3RZHU�6WHHULQJ�3UHV�6HQVRU�&LUFXLW�+LJK�,QSXW

�3����� %UDNH�%RRVWHU�3UHVVXUH�6HQVRU�&LUFXLW

�3����� %UDNH�%RRVWHU�3UHVVXUH�6HQVRU�&LUFXLW�/RZ�,QSXW
�3����� %UDNH�%RRVWHU�3UHVVXUH�6HQVRU�&LUFXLW�+LJK�,QSXW

�3����� 6\VWHP�9ROWDJH�0DOIXQFWLRQ

�3����� 6\VWHP�9ROWDJH�/RZ
�3����� 6\VWHP�9ROWDJH�+LJK

�3����� &UXLVH�&RQWURO�2Q�6LJQDO�0DOIXQFWLRQ
�3����� &UXLVH�&RQWURO�2II�6LJQDO�0DOIXQFWLRQ

� �
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�3����� &UXLVH�&RQWURO�5HVXPH�6LJQDO�0DOIXQFWLRQ
�3����� &UXLVH�&RQWURO�6HW�6LJQDO�0DOIXQFWLRQ
�3����� &UXLVH�&RQWURO�&RDVW�6LJQDO�0DOIXQFWLRQ

�3����� &UXLVH�&RQWURO�9HKLFOH�6SHHG�7RR�+LJK
�3����� &UXLVH�&RQWURO�&LUFXLW�0DOIXQFWLRQ
�3����� &UXLVH�&RQWURO�&LUFXLW�/RZ�,QSXW
�3����� &UXLVH�&RQWURO�&LUFXLW�+LJK�,QSXW

�3�����

�3����� &UXLVH�&RQWURO�9DFXXP�&RQWURO�&LUFXLW�2SHQ
�3����� &UXLVH�&RQWURO�9DFXXP�&RQWURO�&LUFXLW�/RZ
�3����� &UXLVH�&RQWURO�9DFXXP�&RQWURO�&LUFXLW�+LJK
�3����� &UXLVH�&RQWURO�0XOWL�)XQFWLRQ�,QSXW�&RUUHODWLRQ
�3����� &UXLVH�&RQWURO�9HQW�&RQWURO�&LUFXLW�2SHQ
�3����� &UXLVH�&RQWURO�9HQW�&RQWURO�&LUFXLW�/RZ
�3����� &UXLVH�&RQWURO�9HQW�&RQWURO�&LUFXLW�+LJK
�3����� &UXLVH�&RQWURO�0XOWL�)XQFWLRQ�,QSXW�%�&LUFXLW
�3����� &UXLVH�&RQWURO�0XOWL�)XQFWLRQ�,QSXW�%�&LUFXLW�6WXFN
�3�����
�3����� &UXLVH�&RQWURO�0XOWL�)XQFWLRQ�,QSXW�%�&LUFXLW�/RZ
�3����� &UXLVH�&RQWURO�0XOWL�)XQFWLRQ�,QSXW�%�&LUFXLW�+LJK
�3����� &UXLVH�&RQWURO�6HUYR�&RQWURO�&LUFXLW�2SHQ
�3����� &UXLVH�&RQWURO�6HUYR�&RQWURO�&LUFXLW�/RZ
�3����� &UXLVH�&RQWURO�6HUYR�&RQWURO�&LUFXLW�+LJK
�3����� &UXLVH�&RQWURO�&LUFXLW�2SHQ
�3����� &UXLVH�&RQWURO�&LUFXLW�/RZ
�3����� &UXLVH�&RQWURO�&LUFXLW�+LJK
�3����� 6HULDO�&RPPXQLFDWLRQ�/LQN�0DOIXQFWLRQ
�3����� ,QWHUQDO�&RQWURO�0RGXOH�0HPRU\�&KHFN�6XP�(UURU
�3����� &RQWURO�0RGXOH�3URJUDPPLQJ�(UURU
� �
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�3����� 3&0�5HDG�2QO\�0HPRU\��520��(UURU
�3����� 3&0�3URFHVVRU�)DXOW
�3����� &RQWURO�0RGXOH�3HUIRUPDQFH

�3����� &RQWURO�0RGXOH�966�2XWSXW�%�0DOIXQFWLRQ
�3����� &RQWURO�0RGXOH�9HKLFOH�2SWLRQV�0DOIXQFWLRQ
�3����� ,QMHFWRU�&RQWURO�0RGXOH�3HUIRUPDQFH
�3����� ,QMHFWRU�&RQWURO�0RGXOH�5HOD\�&RQWURO
�3����� 7&0�3URFHVVRU�)DXOW
�3����� (&0�7&0�,QFRPSDWLEOH
�3����� 6WDUWHU�5HOD\�&LUFXLW
�3����� 6WDUWHU�5HOD\�&LUFXLW�/RZ
�3����� 6WDUWHU�5HOD\�&LUFXLW�+LJK

�3����� *HQHUDWRU�&RQWURO�0DOIXQFWLRQ
�3����� *HQHUDWRU�/�7HUP��/DPS�&RQWURO
�3����� *HQHUDWRU�)�7HUP��)LHOG�)�&RQWURO
�3����� *HQHUDWRU�/DPS�&RQWURO�&LUFXLW
�3����� )XHO�&DS�/DPS�&LUFXLW
�3����� *HQHUDWRU�)�7HUP��&LUFXLW�/RZ
�3����� *HQHUDWRU�)�7HUP��&LUFXLW�+LJK

�3����� 3&0�9,1�1RW�3URJUDP��2U�0LVPDWFK
�3����� 7&0�9,1�1RW�3URJUDP��2U�0LVPDWFK
�3����� 2GRPHWHU�&RGH�1RW�3URJUDPPHG�(&0�3&0
�3����� ,PPRELOL]HU�&RGH�1RW�3URJUDPPHG�(&0�3&0
�3����� 3&0�(&0�7&0�,QWHUQDO�7HPS��7RR�+LJK
�3����� 3RZHU�6WHHULQJ�&RQWURO�&LUFXLW
�3����� 3RZHU�6WHHULQJ�&RQWURO�&LUFXLW�/RZ
�3����� 3RZHU�6WHHULQJ�&RQWURO�&LUFXLW�+LJK

� �
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�3����� 'ULYHU�'LVSOD\�6HULDO�&RPPXQLFDWLRQ�/LQN

�3����� ,PPRELOL]HU�/DPS�&LUFXLW
�3����� &UXLVH�&RQWURO�/DPS�&LUFXLW
�3����� 0,/�&RQWURO�&LUFXLW�0DOIXQFWLRQ
�3����� 6HQVRU�%�5HIHUHQFH�9ROWDJH�&LUFXLW�2SHQ
�3����� 6HQVRU�%�5HIHUHQFH�9ROWDJH�&LUFXLW�/RZ
�3����� 6HQVRU�%�5HIHUHQFH�9ROWDJH�&LUFXLW�+LJK
�3����� (QJLQH�530�&LUFXLW�0DOIXQFWLRQ
�3����� (QJLQH�+RW�/DPS�2XWSXW�&LUFXLW�0DOIXQFWLRQ
�3����� )XHO�/HYHO�2XWSXW�&LUFXLW�0DOIXQFWLRQ

�3����� 3&0�(&0�7&0�,QWHUQDO�7HPS��6HQVRU�&LUFXLW
�3����� 3&0�(&0�7&0�,QWHUQDO�7HPS��6HQVRU�5DQJH�3HUIRUPDQFH
�3����� 3&0�(&0�7&0�,QWHUQDO�7HPS��6HQVRU�&LUFXLW�/RZ
�3����� 3&0�(&0�7&0�,QWHUQDO�7HPS��6HQVRU�&LUFXLW�+LJK
�3����� *ORZ�3OXJ�+HDWHU�0RGXOH�&RQWURO
�3����� *ORZ�3OXJ�+HDWHU�&\OLQGHU��
�3����� *ORZ�3OXJ�+HDWHU�&\OLQGHU��
�3����� *ORZ�3OXJ�+HDWHU�&\OLQGHU��
�3����� *ORZ�3OXJ�+HDWHU�&\OLQGHU��
� ��
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�3����� *ORZ�3OXJ�+HDWHU�&\OLQGHU��
�3����� *ORZ�3OXJ�+HDWHU�&\OLQGHU��
�3����� *ORZ�3OXJ�+HDWHU�&\OLQGHU��
�3����� *ORZ�3OXJ�+HDWHU�&\OLQGHU��
�3����� *ORZ�3OXJ�+HDWHU�&\OLQGHU��
�3����� *ORZ�3OXJ�+HDWHU�&\OLQGHU���
�3����� *ORZ�3OXJ�+HDWHU�&\OLQGHU���
�3����� *ORZ�3OXJ�+HDWHU�&\OLQGHU���
�3����� *ORZ�3OXJ�+HDWHU�0RGXOH�&RPPXQLFDWLRQ�3UREOHP
�3�����
�3����� (&0�3&0�3RZHU�5HOD\�&RQWURO�&LUFXLW�2SHQ
�3����� (&0�3&0�3RZHU�5HOD\�&RQWURO�&LUFXLW�/RZ
�3����� (&0�3&0�3RZHU�5HOD\�&RQWURO�&LUFXLW�+LJK
�3����� (&0�3&0�3RZHU�5HOD\�6HQVH�&LUFXLW�2SHQ
�3����� (&0�3&0�3RZHU�5HOD\�6HQVH�&LUFXLW�/RZ
�3����� (&0�3&0�3RZHU�5HOD\�6HQVH�&LUFXLW�+LJK
�3����� )DQ���&RQWURO�&LUFXLW�/RZ
�3����� )DQ���&RQWURO�&LUFXLW�+LJK
�3����� )DQ���&RQWURO�&LUFXLW�/RZ
�3����� )DQ���&RQWURO�&LUFXLW�+LJK
�3����� )DQ���&RQWURO�&LUFXLW�/RZ
�3����� )DQ���&RQWURO�&LUFXLW�+LJK
�3����� 6HQVRU�&�5HIHUHQFH�9ROWDJH�&LUFXLW�2SHQ
�3����� 6HQVRU�&�5HIHUHQFH�9ROWDJH�&LUFXLW�/RZ
�3����� 6HQVRU�&�5HIHUHQFH�9ROWDJH�&LUFXLW�+LJK
�3����� 7UDQV�&RQWURO�6\V�0DOIXQFWLRQ
�3����� 7UDQV�&RQWURO�6\V�5DQJH�3HUIRUPDQFH
�3����� 7UDQV�&RQWURO�6\V�(OHFWULFDO
�3����� %UDNH�6ZLWFK�%�&LUFXLW�0DOIXQFWLRQ
�3����� &OXWFK�6ZLWFK�,QSXW�&LUFXLW�0DOIXQFWLRQ
�3����� 7UDQV�5DQJH�6HQVRU�&LUFXLW�0DOIXQFWLRQ��351'/�,QSXW�

�3����� 7UDQV�5DQJH�6HQVRU�&LUFXLW�/RZ�,QSXW
�3����� 7UDQV�5DQJH�6HQVRU�&LUFXLW�+LJK�,QSXW

3����� 7UDQVPLVVLRQ�)OXLG�7HPSHUDWXUH�6HQVRU�&LUFXLW�0DOIXQFWLRQ
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�3����� %UDNH�6ZLWFK�%�&LUFXLW�/RZ�,QSXW
�3����� 2XWSXW�6SHHG�6HQVRU�&LUFXLW�0DOIXQFWLRQ
�3����� 2XWSXW�6SHHG�6HQVRU�&LUFXLW�5DQJH�3HUIRUPDQFH
�3����� 2XWSXW�6SHHG�6HQVRU�&LUFXLW�1R�6LJQDO

�3����� %UDNH�6ZLWFK�%�&LUFXLW�+LJK�,QSXW
�3����� (QJLQH�6SHHG�6HQVRU�&LUFXLW�0DOIXQFWLRQ

�3����� (QJLQH�6SHHG�6HQVRU�&LUFXLW�1R�6LJQDO

�3����� *HDU���5DWLR�,QFRUUHFW
�3����� *HDU�5DWLR�,QFRUUHFW
�3����� *HDU���5DWLR�,QFRUUHFW
�3����� *HDU���5DWLR�,QFRUUHFW
�3����� *HDU���5DWLR�,QFRUUHFW
�3����� *HDU���5DWLR�,QFRUUHFW
�3����� *HDU���5DWLR�,QFRUUHFW
�3����� 5HYHUVH�5DWLR�,QFRUUHFW
�3����� 7&0�(QJLQH�6SHHG�2XWSXW�&LUFXLW
�3����� 7&0�(QJLQH�6SHHG�2XWSXW�&LUFXLW�/RZ
�3����� 7&0�(QJLQH�6SHHG�2XWSXW�&LUFXLW�+LJK
�3����� 7&&�&LUFXLW�0DOIXQFWLRQ

� �



2%' �*HQHULF�'7&�'HILQLWLRQV

�3����� 6KLIW�6ROHQRLG�%�0DOIXQFWLRQ

�3����� 6KLIW�6ROHQRLG�%�&LUFXLW�6WXFN�2Q
�3����� 6KLIW�6ROHQRLG�%�&LUFXLW�(OHFWULFDO

�3����� 6KLIW�6ROHQRLG�&�0DOIXQFWLRQ

�3����� 6KLIW�6ROHQRLG�&�&LUFXLW�6WXFN�2Q
�3����� 6KLIW�6ROHQRLG�&�&LUFXLW�(OHFWULFDO

�3����� 6KLIW�6ROHQRLG�'�0DOIXQFWLRQ

�3����� 6KLIW�6ROHQRLG�'�&LUFXLW�6WXFN�2Q
�3����� 6KLIW�6ROHQRLG�'�&LUFXLW�(OHFWULFDO

�3����� 6KLIW�6ROHQRLG�(�0DOIXQFWLRQ

�3����� 6KLIW�6ROHQRLG�(�&LUFXLW�6WXFN�2Q
�3����� 6KLIW�6ROHQRLG�(�&LUFXLW�(OHFWULFDO

�3����� 3UHV�&WUO�6RO��%�&LUFXLW�0DOIXQFWLRQ

�3����� 3UHV�&WUO�6RO��%�&LUFXLW�6WXFN�2Q
�3����� 3UHV�&WUO�6RO��%�&LUFXLW�(OHFWULFDO

�3����� 6KLIW�0DOIXQFWLRQ
�3����� ����6KLIW�0DOIXQFWLRQ
�3����� ����6KLIW�0DOIXQFWLRQ
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�3����� ����6KLIW�0DOIXQFWLRQ
�3����� ����6KLIW�0DOIXQFWLRQ
�3����� 6KLIW�7LPLQJ�6ROHQRLG�0DOIXQFWLRQ
�3����� 6KLIW�7LPLQJ�6ROHQRLG�5DQJH�3HUIRUPDQFH
�3����� 6KLIW�7LPLQJ�6ROHQRLG�/RZ
�3����� 6KLIW�7LPLQJ�6ROHQRLG�+LJK
�3����� 6KLIW�7LPLQJ�6ROHQRLG�,QWHUPLWWHQW�&NW
�3����� 1RUPDO�3HUIRUPDQFH�6ZLWFK�&LUFXLW�0DOIXQFWLRQ

�3�����

�3����� 3UHV�&WUO�6RO��&�0DOIXQFWLRQ

�3����� 3UHV�&WUO�6RO��&�&LUFXLW�6WXFN�2Q
�3����� 3UHV�&WUO�6RO��&�&LUFXLW�(OHFWULFDO

�3����� 5HYHUVH�,QKLELW�&RQWURO�&LUFXLW�0DOIXQFWLRQ

�3����� &OXWFK�3RVLWLRQ�6HQVRU�&LUFXLW�0DOIXQFWLRQ
�3����� &OXWFK�3RVLWLRQ�6HQVRU�&LUFXLW�5DQJH�3HUIRUPDQFH
�3����� &OXWFK�3RVLWLRQ�6HQVRU�&LUFXLW�/RZ
�3����� &OXWFK�3RVLWLRQ�6HQVRU�&LUFXLW�+LJK
�3����� &OXWFK�3RVLWLRQ�6HQVRU�&LUFXLW�,QWHUPLWWHQW�&NW
�3����� &OXWFK�3RVLWLRQ�&RQWURO�0DOIXQFWLRQ

�3����� 5HYHUVH�,QSXW�&LUFXLW�0DOIXQFWLRQ
�3����� 5HYHUVH�2XWSXW�&LUFXLW�0DOIXQFWLRQ
�3����� 7UDQV�5DQJH�'LVSOD\�&LUFXLW�0DOIXQFWLRQ

�3����� 'RZQVKLIW�6ZLWFK�&LUFXLW�0DOIXQFWLRQ
�3����� 6WDUWHU�'LVDEOH�&LUFXLW
�3����� 'ULYHOLQH�'LVFRQQHFW�6ZLWFK�,QSXW
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�3����� *HDU�/HYHU�;�<�6HQVRU�&LUFXLW
�3����� *HDU�/HYHU�;�6HQVRU�&LUFXLW
�3����� *HDU�/HYHU�<�6HQVRU�&LUFXLW
�3����� *HDU�/HYHU�;�6HQVRU�&LUFXLW�,QWHUPLWWHQW�&NW
�3����� *HDU�/HYHU�<�6HQVRU�&LUFXLW�,QWHUPLWWHQW�&NW

�3����� ����6KLIW

�3����� &OXWFK�3RVLWLRQ�6ZLWFK�%�&LUFXLW�0DOIXQFWLRQ
�3����� &OXWFK�3RVLWLRQ�6ZLWFK�%�&LUFXLW�/RZ
�3����� &OXWFK�3RVLWLRQ�6ZLWFK�%�&LUFXLW�+LJK
�3����� ��:KHHO�'ULYH�6ZLWFK�&LUFXLW�0DOIXQFWLRQ

�3����� ��:KHHO�'ULYH�6ZLWFK�&LUFXLW�/RZ
�3����� ��:KHHO�'ULYH�6ZLWFK�&LUFXLW�+LJK

�3�����

�3����� 7UDQV�)OXLG�3UHVV�6HQVRU�6ZLWFK�%�&LUFXLW�0DOIXQFWLRQ
�3�����
�3����� 7UDQV�)OXLG�3UHVV�6HQVRU�6ZLWFK�%�&LUFXLW�/RZ
�3����� 7UDQV�)OXLG�3UHVV�6HQVRU�6ZLWFK�%�&LUFXLW�+LJK

�3����� 3DUN�1HXWUDO�6ZLWFK�,QSXW�&LUFXLW
�3����� 3DUN�1HXWUDO�6ZLWFK�&LUFXLW�/RZ�,QSXW
�3����� 3DUN�1HXWUDO�6ZLWFK�&LUFXLW�+LJK�,QSXW
�3����� 'ULYH�6ZLWFK�,QSXW�&LUFXLW
�3����� 'ULYH�6ZLWFK�&LUFXLW�/RZ�,QSXW
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�3����� 'ULYH�6ZLWFK�&LUFXLW�+LJK�,QSXW
�3����� 7UDFWLRQ�&RQWURO�,QSXW�6LJQDO
�3����� 7UDFWLRQ�&RQWURO�,QSXW�6LJQDO�5DQJH�3HUIRUPDQFH
�3����� 7UDFWLRQ�&RQWURO�,QSXW�6LJQDO�/RZ
�3����� 7UDFWLRQ�&RQWURO�,QSXW�6LJQDO�+LJK
�3����� *HDU�6KLIW�0RGXOH�&RPPXQLFDWLRQV�&LUFXLW
�3����� *HDU�6KLIW�0RGXOH�&RPPXQLFDWLRQV�&LUFXLW�/RZ
�3����� *HDU�6KLIW�0RGXOH�&RPPXQLFDWLRQV�&LUFXLW�+LJK
�3����� 7&0�&RPPXQLFDWLRQV�&LUFXLW

�3����� 7&0�&RPPXQLFDWLRQV�&LUFXLW�/RZ
�3����� 7&0�&RPPXQLFDWLRQV�&LUFXLW�+LJK
�3����� 7UDQV�)OXLG�3UHVV
�3����� 7UDQV�)OXLG�3UHVV�/RZ
�3����� 7UDQV�)OXLG�3UHVV�+LJK
�3����� 7UDQV�)OXLG�3UHVV�6HQVRU�6ZLWFK�&�&LUFXLW
�3�����
�3����� 7UDQV�)OXLG�3UHVV�6HQVRU�6ZLWFK�&�&LUFXLW�/RZ
�3����� 7UDQV�)OXLG�3UHVV�6HQVRU�6ZLWFK�&�&LUFXLW�+LJK

�3����� 7UDQV�)OXLG�3UHVV�6HQVRU�6ZLWFK�'�&LUFXLW
�3�����
�3����� 7UDQV�)OXLG�3UHVV�6HQVRU�6ZLWFK�'�&LUFXLW�/RZ
�3����� 7UDQV�)OXLG�3UHVV�6HQVRU�6ZLWFK�'�&LUFXLW�+LJK

�3����� 7&0�3RZHU�,QSXW�6LJQDO
�3����� 7&0�3RZHU�,QSXW�6LJQDO�5DQJH�3HUIRUPDQFH
�3����� 7&0�3RZHU�,QSXW�6LJQDO�/RZ
�3����� 7&0�3RZHU�,QSXW�6LJQDO�+LJK

�3����� 7&0�3RZHU�5HOD\�&RQWURO�&LUFXLW�2SHQ
�3����� 7&0�3RZHU�5HOD\�&RQWURO�&LUFXLW�/RZ
�3����� 7&0�3RZHU�5HOD\�&RQWURO�&LUFXLW�+LJK
�3����� 7&0�3RZHU�5HOD\�6HQVH�&LUFXLW

�3����� 7&0�3RZHU�5HOD\�6HQVH�&LUFXLW�/RZ
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�3����� 7&0�3RZHU�5HOD\�6HQVH�&LUFXLW�+LJK

�3����� 0XOWLSOH�*HDUV�(QJDJHG
�3����� 7UDQVPLVVLRQ�&RPS��6OLSSLQJ
�3����� 6KLIW�7LPH�7RR�6KRUW
�3����� 6KLIW�7LPH�7RR�/RQJ
�3����� 7UDQVPLVVLRQ�)OXLG�'HWHULRUDWHG

�3����� *DWH�6HOHFW�3RVLWLRQ�&LUFXLW

�3����� *DWH�6HOHFW�3RVLWLRQ�&LUFXLW�/RZ
�3����� *DWH�6HOHFW�3RVLWLRQ�&LUFXLW�+LJK

�3����� *DWH�6HOHFW�&RQWURO�(UURU

�3����� *HDU�6KLIW�3RVLWLRQ�&LUFXLW

�3����� *HDU�6KLIW�3RVLWLRQ�&LUFXLW�/RZ
�3����� *HDU�6KLIW�3RVLWLRQ�&LUFXLW�+LJK

�3����� *HDU�6KLIW�3RVLWLRQ�&RQWURO�(UURU
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�3����� *HDU�6KLIW�/RFN�6ROHQRLG�&WUO�&LUFXLW�2SHQ

�3����� *HDU�6KLIW�/RFN�6ROHQRLG�&WUO�&LUFXLW�/RZ
�3����� *HDU�6KLIW�/RFN�6ROHQRLG�&WUO�&LUFXLW�+LJK
�3����� +\GUDXOLF�3UHVVXUH�6HQVRU�&LUFXLW

�3����� +\GUDXOLF�3UHVVXUH�6HQVRU�&LUFXLW�/RZ
�3����� +\GUDXOLF�3UHVVXUH�6HQVRU�&LUFXLW�+LJK

�3����� +\GUDXOLF�2LO�7HPS�6HQVRU�&LUFXLW

�3����� +\GUDXOLF�2LO�7HPS�6HQVRU�&LUFXLW�/RZ
�3����� +\GUDXOLF�2LO�7HPS�6HQVRU�&LUFXLW�+LJK

�3����� +\G��3XPS�5HOD\�&LUFXLW�2SHQ

�3����� +\G��3XPS�5HOD\�&LUFXLW�/RZ
�3����� +\G��3XPS�5HOD\�&LUFXLW�+LJK

�3�����

� �



2%' �*HQHULF�'7&�'HILQLWLRQV

�3����� 3UHVVXUH�&RQWURO�6ROHQRLG�%�&RQWURO�&LUFXLW�2SHQ
�3�����
�3����� 3UHVVXUH�&RQWURO�6ROHQRLG�%�&RQWURO�&LUFXLW�/RZ
�3����� 3UHVVXUH�&RQWURO�6ROHQRLG�%�&RQWURO�&LUFXLW�+LJK
�3����� 3UHVVXUH�&RQWURO�6ROHQRLG�&�&RQWURO�&LUFXLW�2SHQ
�3�����
�3����� 3UHVVXUH�&RQWURO�6ROHQRLG�&�&RQWURO�&LUFXLW�/RZ
�3����� 3UHVVXUH�&RQWURO�6ROHQRLG�&�&RQWURO�&LUFXLW�+LJK

�3����� 6KLIW�6ROHQRLG�%�&RQWURO�&LUFXLW�/RZ
�3����� 6KLIW�6ROHQRLG�%�&RQWURO�&LUFXLW�+LJK

�3����� 6KLIW�6ROHQRLG�&�&RQWURO�&LUFXLW�/RZ
�3����� 6KLIW�6ROHQRLG�&�&RQWURO�&LUFXLW�+LJK

�3����� 6KLIW�6ROHQRLG�'�&RQWURO�&LUFXLW�/RZ
�3����� 6KLIW�6ROHQRLG�'�&RQWURO�&LUFXLW�+LJK

�3����� 6KLIW�6ROHQRLG�(�&RQWURO�&LUFXLW�/RZ
�3����� 6KLIW�6ROHQRLG�(�&RQWURO�&LUFXLW�+LJK
�3����� 7UDQV�)OXLG�3UHVV�6HQVRU�6ZLWFK�(�&LUFXLW
�3�����
�3����� 7UDQV�)OXLG�3UHVV�6HQVRU�6ZLWFK�(�&LUFXLW�/RZ
�3����� 7UDQV�)OXLG�3UHVV�6HQVRU�6ZLWFK�(�&LUFXLW�+LJK

�3����� 7UDQV�)OXLG�3UHVV�6HQVRU�6ZLWFK�)�&LUFXLW
�3�����
�3����� 7UDQV�)OXLG�3UHVV�6HQVRU�6ZLWFK�)�&LUFXLW�/RZ
�3����� 7UDQV�)OXLG�3UHVV�6HQVRU�6ZLWFK�)�&LUFXLW�+LJK

�3����� 6KLIW�6ROHQRLG�)�&RQWURO�&LUFXLW�/RZ
�3����� 6KLIW�6ROHQRLG�)�&RQWURO�&LUFXLW�+LJK
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