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8VHUV�JXLGH�WR+LWFK+LNHU%ULQJ�QHWZRUN�DZDUHQHVV�WR�QRQ�QHWZRUNHG�HTXLSPHQW�

,QVLGH �x 4XLFN�VWDUWx &RQILJXUDWLRQx &RQQHFWLQJ�WR�WKH�QHWZRUN�DQG�PDNLQJ�OLQNVx 6HULDO��SDUDOOHO�DQG�GLJLWDO�,�2�SRUWVx 7HPSHUDWXUH�DQG�KXPLGLW\�PHDVXUHPHQW
(QKDQFHG�SURWRFRO�VXSSRUW�SDFN��

i 6103�VXSSRUWi 7)73�VRIWZDUH�XSJUDGHi /RFDO�SURFHVVLQJ�RI�LQSXWV�DQG�RXWSXWVi ,3�EURDGFDVWLQJ
+DUGZDUH�RSWLRQV��
i 7KH�H[SDQVLRQ�UHOD\�,�2�RSWLRQi ���9'&�SRZHU�VXSSO\�RSWLRQ
DQG�PRUH���
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&RQWHQWV��
x 4XLFN�VWDUW�� IRU�WKH��LPSDWLHQW�
x 3UH�FRQQHFW�FRQILJXUDWLRQ�� (QWHULQJ�,3�DGGUHVVHV��XQLW�QDPH��SDVVZRUG�DQG�3RUW�QDPHV�x &RQQHFWLQJ�WR�WKH�QHWZRUN��� :KR�LV�FRQQHFWHG"
x 0DNLQJ�OLQNV�EHWZHHQ�XQLWV6RXUFH�DQG�GHVWLQDWLRQ�XQLWV�DQG�SRUWV��1RWHV�RQ�URXWHUV�%URDGFDVWLQJ�8'3�VRFNHW�WR�VRFNHW�OLQNV
x 6HULDO�SRUW�DQG�3DUDOOHO�SRUW�FRQILJXUDWLRQ�
x 6HWWLQJ�GDWD�SDFNHW�VHQG�SDUDPHWHUV�
x &RQWDFW�VHQVH�LQSXWV��5HOD\�RXWSXWV�� OLQNV�EHWZHHQ�GLJLWDO�LQSXWV�DQG�RXWSXWV�
x (PEHGGHG�FRPPDQG�VWULQJV�
x &KDQJLQJ�WKH�PHQX�PRGH�WULJJHU FKDUDFWHU�
x 7KH�EDFN�SDQHO�FRQQHFWRUV�DQG�',3�VZLWFK�&RQQHFWRU�SLQ�VLJQDO�DVVLJQPHQWV�IRU�VHULDO�DQG�SDUDOOHO�SRUWV�2SWLRQ�VZLWFK�VHWWLQJV�5HVWRULQJ�IDFWRU\�GHIDXOWV�3LQ�DVVLJQPHQWV�DQG�XVH�RI�WKH�GLJLWDO�,�2�SRUWV��7HPSHUDWXUH�DQG�KXPLGLW\�PHDVXUHPHQW�
x *HQHUDO�FRPPHQWV�� +LWFK+LNHUV�XVH�RI�8'3��XVLQJ�EULGJHV�DQG�URXWHUV��NHHS�DOLYH�KHDUWEHDW��HIIHFW�RQ�(WKHUQHW�WUDIILF�
x 6SHFLILFDWLRQ�
x $GGHQGXP���� (QKDQFHG�SURWRFRO�VXSSRUW�SDFN��2SWLRQDO�IHDWXUH�x 6103�VXSSRUW�x /RFDO�SURFHVVLQJ�� %RROHDQ�ORJLF�HTXDWLRQV�x 7)73�8SJUDGH�RSWLRQ�x ,3�EURDGFDVWLQJ�DQG�,*03�
x +DUGZDUH�RSWLRQV��

x 7KH�H[SDQVLRQ�UHOD\�,�2�RSWLRQ�x ���9GF�SRZHU�VXSSO\�RSWLRQ�x 7KH�UHPRWH�&RQWUROOHG�0DLQV�VRFNHW
x $GGHQGXP���� +LWFK+LNHU�SDFNHW�SURWRFRO�
x $GGHQGXP���� 0HQX�WUHH�
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4XLFN�VWDUW�� IRU�WKH��LPSDWLHQW�
���3RZHU�XS�HDFK�XQLW�DQG�VHH�WKH�/('V�F\FOH�WKURXJK�D�VWDUW�XS�SDWWHUQ�DQG�ILQDOO\�VWDELOLVH�DIWHU�D�IHZ�VHFRQGV��ZLWK� WKH�&�'�OHG�JUHHQ��&HQWURQLFV JUHHQ��'DWD3URGXFWV UHG���DQG� WKH�SRZHU� OHG�RQ��6HW�WKH�RSWLRQ�',3�VZLWFKHV���DQG���IRU�WKH�QHWZRUN�FRQQHFWLRQ�\RX�UHTXLUH�� VHH�SDJH����
���&RQQHFW�DOO�WKH�XQLWV��DW�OHDVW�WZR��WR�D�VLQJOH�QHWZRUN�VHJPHQW�RU�KXE�
���&RQQHFW�D�WHUPLQDO��VHW�IRU������EDXG�����1����WR�+LWFK+LNHU�SRUW����&0'�SRUW�� ��SLQ�'�QHDUHVW�WKH�PDLQV�FRQQHFWRU���7KH�VHULDO�SRUWV�DUH�FRQILJXUHG�DV�'&(V��VR�D�VWUDLJKW�WKURXJK�FDEOH�LV�QHHGHG�
���7\SH�������DQG�VHH�WKH�+LWFK+LNHU�URRW�PHQX�DQG�WKH�UHG�
&PG
�OHG��1%��\RXU�3&�RU�WHUPLQDO�PXVW�DVVHUW�576��'���SLQ��� �'��SLQ����RU�+LWFK+LNHU�FDQQRW�RXWSXW���,I�LW�FDQQRW��WKHQ�XVH�+LWFK+LNHU�SLQ���ZKLFK�S UHVHQWV����Y�� DQG� OLQN� LW� WR�576�RQ�S LQ�� ���7KLV� DSSOLHV� WR�ERWK�VHULDO�SRUWV� UHJDUGOHVV�RI� WKH�VHOHFWHG�KDQGVKDNH�PHWKRG��DQG�DSSOLHV�WR�ERWK�FRPPDQG�DQG�GDWD�PRGH��1RWH�� DIWHU�D�IHZ�PLQXWHV�873�XQLWV�ZLOO�DXWRPDWLFDOO\�GURS�RXW�RI�PHQX�PRGH�LI�WKH\�DUH�QRW�FRQQHFWHG�WR�D�KXE�
���8VH�WKH�PHQX�VHOHFWLRQ�
'LVSOD\�XQLWV�RQ�OLQH
�DQG�HQVXUH�\RX�KDYH�DQ�HQWU\�IRU�HDFK�FRQQHFWHG�XQLW��RQH�ORFDO�XQLW�DQG�RQH�RU�PRUH�UHPRWH�XQLWV�OLVWHG�EHORZ�LW��1RWLFH�WKDW�WKH�ILUPZDUH�YHUVLRQ�QXPEHU�LV�GLVSOD\HG�IRU�DOO�WKH�XQLWV��,W�LV�EHVW�LI�WKH\�DUH�DOO�WKH�VDPH�YHUVLRQ�� FRQWDFW�\RXU�GLVWULEXWRU�LQ�FDVH�RI�TXHU\��3UHVV�63$&(�RU�5(7851�WR�UHWXUQ�WR�WKH�PDLQ�PHQX�
���(QWHU�WKH�
&RQILJXUH�8QLW
�PHQX�DQG�HQWHU�WKH�QDPH�
+LWFK+LNHU
��XSSHU�RU�ORZHU FDVH�LV�2.���DQG�WKH�SDVVZRUG� 
SDVV
��(QWHU� �� ,3� DGGUHVVHV�� RQH� IRU� WKH� XQLW�� RQH� IRU� WKH� GHIDXOW� JDWHZD\�� DQG� WKH� VXE�QHW�PDVN�� �\RX�GR�QRW�KDYH WR�GR� WKLV� LI�DOO�WKH�XQLWV�ZLOO�EH�RQ�RQH�VXE�QHW���(QWHU�,3�QXPEHUV�DV�GRWWHG�TXDGV�H�J������������������$OVR�UHQDPH�WKH��XQLW��RWKHUZLVH�\RX�ZLOO�KDYH�PRUH�WKDQ�RQH�XQLW�ZLWK�WKH�VDPH�QDPH��ZKLFK�LV�FRQIXVLQJ��6DYH�WKH�FKDQJHV�
x &RQQHFW�WR�HDFK�XQLW�DQG�UHSHDW�VWHSV������DQG����2QFH�\RX�KDYH�JLYHQ�HDFK�XQLW�LWV�RZQ�QDPH�DQG�RSWLRQDOO\�DQ�,3�QXPEHU��\RX�FDQ�FRQILJXUH�LW�UHPRWHO\�
��� 0DNH� D� OLQN�E HWZHHQ� DQ\� SDLU� RI� XQLWV� WKDW� DUH�F RQQHFWHG� WR� WKH� VDPH� QHWZRUN� VHJPHQW�� :KHQ�SURPSWHG�IRU�6RXUFH�DQG�'HVWLQDWLRQ�XQLW�QDPHV��HQWHU� WKH�,3�QXPEHUV��RU�QDPHV���6DYH�WKH�OLQN��([LW�FRPPDQG�PRGH�E\�SUHVVLQJ�(VFDSH��7U\�SDVVLQJ�GDWD�DFURVV�WKH�ORJLFDO�OLQN�\RX�KDYH�PDGH�
$�JRRG�ILUVW�WU\�LV�WR�OLQN�SRUW���RQ�WKH�ORFDO�XQLW�WR�SRUW���RQ�DQRWKHU�XQLW��0DNH�WZR�ZLUH�OLQNV�RQ�WKH�FKRVHQ�UHPRWH�XQLWV�VHULDO�SRUW���� '��SLQ���WR����GDWD�ORRS�EDFN��DQG�'��SLQ���WR�������Y�WR�576���<RX�FDQ� WKHQ� OHDYH� \RXU� 3&�WHUPLQDO� FRQQHFWHG� WR� \RXU� ORFDO� SRUW� ��� H[LW� FRPPDQG�PRGH� �(VF��� DQG� W\SH�FKDUDFWHUV�ZKLFK�VKRXOG�HFKR�EDFN�RQWR�\RXU�VFUHHQ��KDYLQJ�EHHQ�ORRSHG�EDFN�E\�WKH�UHPRWH�XQLW�
1%��,I�\RX�GHFLGH�WR�WHVW�WKH�SDUDOOHO�SRUWV��WKH\�GHIDXOW�WR�RXWSXW��OLNH�D�3&�SDUDOOHO�SRUW��,I�\RX�ZDQW�WR�FRQQHFW�LW�WR�D�SULQWHU�WKDW¶V�ILQH��,I�\RX�DUH�JRLQJ�WR�FRQQHFW�D�FRPSXWHU�WR�LW��FKDQJH�LW�WR�DQ�LQSXW�SRUW�ILUVW�
���:KHQHYHU�\RX�DUH�FRQILJXULQJ�RU�OLQNLQJ�WR�XQLWV�RQ�UHPRWH�VXE�QHWV��\RX�PXVW XVH�,3�QXPEHUV��QRW�QDPHV��
,Q�FDVH�RI�SUREOHPV��UHDG�WKH�GHWDLOHG�VHFWLRQV�RI�WKH�PDQXDO�ZKLFK�IROORZ��+DSS\�+LWFK+LNLQJ�
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,QWURGXFWLRQ
+LWFK+LNHU� OHWV� \RXU� VHULDO� DQG�SDUDOOHO� GDWD� 
KLWFK�K LNH
� DFURVV� D� VWDQGDUG�(WKHUQHW�QHWZRUN��DOORZLQJ�\RXU�(WKHUQHW�V\VWHP�WR�EH�XVHG�IRU�JHQHUDO�GDWD�WUDQVSRUW�WDVNV�ZLWKRXW�LQWHUIHULQJ�ZLWK�QRUPDO�QHWZRUN�RSHUDWLRQV�� 7KH� XQLWV� DUH� ������ FRPSOLDQW� DQG�X VH� SURWRFROV� IURP� WKH� 7&3�,3� VXLWH�� VR� WKH\� DUH� IXOO\�URXWDEOH�DQG�EHFDXVH� WKH\�RQO\�XVH�(WKHUQHW�FDSDFLW\�ZKHQ�FDUU\LQJ�GDWD�WKH\�KDYH�YHU\�OLWWOH�DIIHFW�RQ�QHWZRUN�SHUIRUPDQFH�

:$1/$1�VHJPHQW /$1�VHJPHQW
2WKHU +LWFK+LNHU +LWFK+LNHU 2WKHU +LWFK+LNHUQHWZRUN $ % QHWZRUN µ1¶HTXLSPHQW HTXLSPHQW

GDWD�LQ�RXW GDWD�LQ�RXW GDWD�LQ�RXW
(DFK�XQLW�KDV�WZR�56���&�SRUWV��D�SDUDOOHO�SRUW��HLJKW�RSWLRQDO�JHQHUDO�SXUSRVH�LQ�RXW�VLJQDOV��RSWLRQDO��DQG�D�QHWZRUN�SRUW��FKRRVH�WKLQ�QHW��873�RU�$8,���<RX�PD\�FRQQHFW�DV�PDQ\�XQLWV�DV�\RX�ZLVK�WR�WKH�QHWZRUN�DQG�HVWDEOLVK ORJLFDO�FRQQHFWLRQV�EHWZHHQ�XQLWV�ZLWK�FRPSOHWH�IOH[LELOLW\��)RU�H[DPSOH��LPDJLQH�WZR�XQLWV� HDFK� FRQQHFWHG� WR�D�QHWZRUN��EXW�DW�VRPH�GLVWDQFH� IURP�HDFK�RWKHU��7KH� WKUHH�SRUWV�DQG� WKH�GLJLWDO�,�2�SLQV�FRXOG�EH�VHW�XS�DV�VKRZQ�EHORZ�VR�WKDW�WKH\�DOO�FDUU\�GDWD�VLPXOWDQHRXVO\��

56��� 56���56��� 56���3DUDOOHO 3DUDOOHO
'LJLWDO�,1 'LJLWDO�287
+LWFK+LNHU +LWFK+LNHU$ %

��ORJLFDO�FLUFXLWV�FDUULHG�E\�(WKHUQHW�/$1�
$OWKRXJK� WKH� DERYH�H [DPSOH� VKRZV� WKH� IRXU� SRUWV� OLQNHG� LQ� D� RQH�WR�RQH� IDVKLRQ� WR� DQRWKHU� XQLW��+LWFK+LNHU�DOORZV� LWV�SRUWV� WR�EH� LQGLYLGXDOO\� OLQNHG� WR�DQ\�SRUW�RI�DQ\�RWKHU�XQLW��<RX�FDQ�FRQQHFW�DV�PDQ\�+LWFK+LNHUV� DV� \RX�ZLVK� WR� \RXU� QHWZRUN�� REH\LQJ�QRUPDO�(WKHUQHW� UXOHV� RI� FRXUVH�� DQG� VHW� XS�FRQQHFWLRQV�EHWZHHQ�XQLWV�ZLWK�FRPSOHWH�IUHHGRP��)RU�H[DPSOH��VHW�RQH�XQLW�WR�DFFHSW�GDWD�IURP�VHYHUDO�RWKHU�XQLWV��

+LWFK+LNHUPDVWHU
+LWFK+LNHU +LWFK+LNHU +LWFK+LNHU� �������������������� µ1¶ µ1¶�ORJLFDO�FLUFXLWV�FDUULHG�E\�(WKHUQHW�/$1�
GDWD�LQ�RXW GDWD�LQ�RXW GDWD�LQ�RXW

7KHVH��DQG�PDQ\�RWKHU�FRQILJXUDWLRQV�FDQ�EH�HDVLO\�VHW�XS��PRQLWRUHG�DQG�FKDQJHG�DW�ZLOO�IURP�DQ\�XQLW�RQ� WKH�QHWZRUN��7KH�FRPPDQG�PRGH�PHQX�DOORZV�\RX� WR�PDNH�DQG�EUHDN�ORJLFDO�OLQNV�EHWZHHQ�XQLWV��
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H[DPLQH� DQG� FKDQJH�F RQILJXUDWLRQV�� XQLW� QDPHV�� ,3� QXPEHUV� HWF�� RI� DQ\�+LWFK+LNHU� RQ� WKH� QHWZRUN��6HFXULW\�LV�SURYLGHG�E\�D�SDVVZRUG�IRU�HYHU\�XQLW�
+LWFK+LNHU�SURYLGHV�HUURU�FRUUHFWHG��VHOI� UHSDLULQJ� ORJLFDO�OLQNV��(YHU\�QHWZRUN�SDFNHW�LV�HUURU�FKHFNHG�DQG�VHTXHQFH�QXPEHUHG�WR�HQVXUH�DOO�\RXU�GDWD�LV�GHOLYHUHG�DQG�LV�HUURU�IUHH��6KRXOG�WKH�QHWZRUN�RU�WKH�SRZHU�IDLO��+LWFK+LNHUV�ZLOO�DXWRPDWLFDOO\ UH�OLQN�ZKHQ�WKH�SUREOHP�LV�UHVROYHG�
3UH�FRQQHFW�FRQILJXUDWLRQ�
<RX� PXVW� PDNH� D� IHZ� PLQRU� FRQILJXUDWLRQ� FKDQJHV� WR� HDFK�XQ LW� EHIRUH� \RX� FRQQHFW�W KHP� WR� \RXU�QHWZRUN��7KH�PRVW�LPSRUWDQW�WKLQJ�LV�WR�JLYH�HDFK�XQLW�D�XQLTXH�QDPH�DQG�,3�QXPEHU��,I�\RX�GR�QRW�GR�WKLV�\RX�FDQQRW�PDNH�OLQNV�IURP�RQH�XQLW�WR�DQRWKHU��(DFK�XQLW�KDV�VWRUDJH�IRU�DOO�XVHU�FRQILJXUDWLRQV�DQG�WKHVH�F RQILJXUDWLRQV� DUH� UHORDGHG� HDFK� WLPH� WKH� XQLW�L V� SRZHUHG�XS ��3RZHU� XS� WKH� XQLW� DQG� DOORZ� WKH�LQLWLDOLVDWLRQ�VHTXHQFH�WR�UXQ�XQWLO�RQO\�WKH�21�DQG�&�'�/('V�UHPDLQ�OLW�
+LWFK+LNHU�LV�FRQILJXUHG�E\�DQ�56����WHUPLQDO�FRQQHFWHG�WR�VHULDO�SRUW�WZR��ZKLFK�LV�WKH�'��FRQQHFWRU�QHDUHVW�WKH�PDLQV�VRFNHW��7KH�VHULDO�SRUWV�DUH�FRQILJXUHG�DV�'&(��LQWHUQDO�OLQNV�DOORZ�'7(�VHOHFWLRQ��VR�D�QRUPDO�3&�VHULDO�FDEOH�FDQ�EH�XVHG�ZLWKRXW�FURVVRYHUV�
7R� HQWHU� WKH�&RPPDQG�PHQX�PRGH� W\SH� ����� WR� SRUW� ��� RU� SUHVV� WKH�F RQFHDOHG� 
0RGH
� SXVK�EX WWRQ�UHFHVVHG� MXVW�EHKLQG� WKH�IURQW�SDQHO��6HULDO�SRUW�WZR�
&PG
�OHG�ZLOO�OLJKW�DQG�WKH�+LWFK+LNHU�URRW�PHQX�ZLOO�DSSHDU��$�PHQX�WUHH�LV�LQFOXGHG�DW�WKH�HQG�RI�WKLV�PDQXDO��$�QHZ�RU�FROG�VWDUWHG�XQLW�ZLOO�DVN�\RX�WR�HQWHU� LWV� ,3� DGGUHVV�� WKH� ,3� DGGUHVV� RI� WKH� GHIDXOW� JDWHZD\� DQG� WKH� VXE�QHW�PDVN�Q RZ��8VH� QXPEHUV�SURYLGHG�E\�\RXU�QHWZRUN�PDQDJHU�� ,I�DOO�WKH�XQLWV�DUH�JRLQJ�WR�EH�RQ�WKH�VDPH�/$1�VHJPHQW�ZLWK�QR�URXWHUV��JDWHZD\V��LQ�WKH�V\VWHP�\RX�FDQ�LQYHQW�,3�QXPEHUV��IRU�H[DPSOH�DVVLJQ�WKH�GHIDXOW�JDWHZD\�WKH�QXPEHU����������DVVLJQ�WKH�XQLWV�,3�QXPEHUV�LQ�WKH�UDQJH���������WR������������DQG�XVH�D�VXE�QHW�PDVN�RI����������������1%��,I�\RX�DUH SODQQLQJ�WR�3,1*�XQLWV�IURP�\RXU�ZRUNVWDWLRQ��LW�PXVW�KDYH�DQ�,3�QXPEHU�FRQVLVWHQW�ZLWK�\RXU�QXPEHULQJ�VFKHPH�L�H��D�QXPEHU�VRPHZKHUH�LQ�WKH�UDQJH���������WR�����������LQ�WKH�H[DPSOH�DERYH�
$W�WKLV�VWDJH�\RX�PD\�UHQDPH�HDFK�XQLW�WR�VXLW�\RXU�VLWH��<RX�PD\�DOVR�FKDQJH�SDVVZRUGV��SRUW�QDPHV��SRUW�VHWWLQJV��,3�QXPEHU��GHIDXOW�JDWHZD\�,3�QXPEHU�DQG�VXE�QHW�PDVN�IURP�WKLV�PHQX��$OO�WKHVH�VHWWLQJV�DUH�FKDQJHG�XVLQJ�VHOHFWLRQV�LQ�WKH�
&RQILJXUH�8QLW
��PHQX��
x $W�WKH�SURPSW�
(QWHU�QDPH�RI�XQLW�WR�FRQILJXUH
��DQG�HQWHU�WKH�IDFWRU\�GHIDXOW�
+LWFK+LNHU
��x $QVZHU� WKH�SURPSW� 
(QWHU�SDVVZRUG�IRU�XQLW
��ZLWK�WKH�IDFWRU\�GHIDXOW� 
SDVV
�LQ�XSSHU�RU�ORZHU�FDVH��&KDUDFWHUV�DUH�HFKRHG�DV�DVWHULVNV��x 5HQDPH�WKH�XQLW��DQG�LI�GHVLUHG�FKDQJH�WKH�SDVVZRUG��
,I�\RX�ZLVK�WR�FKDQJH�WKH�SRUW�QDPHV�HQWHU�WKH�
&RQILJXUH�SRUW
�PHQXV�IRU�HDFK�SRUW��7KH�IDFWRU\�GHIDXOW�SRUW�QDPHV�DUH��VHULDO�SRUW��� �
SRUW�
��VHULDO�SRUW��� �
SRUW�
��EL�GLUHFWLRQDO�SDUDOOHO�SRUW��'���IHPDOH�� �
SRUW�
�
1RWHV��x 7R�FRQILJXUH�RU�PDNH�OLQNV�WR�XQLWV�RQ�UHPRWH VXE�QHWV��HQWHU�DQ�,3�QXPEHU�ZKHQ�SURPSWHG�IRU�WKH�XQLW�QDPH�x 5HPHPEHU�WR�6DYH \RXU�FKDQJHV�EHIRUH�HVFDSLQJ�IURP�FRPPDQG�PRGH�
&RQQHFWLQJ�WR�WKH�QHWZRUN�
1RZ� \RX� FDQ� FRQQHFW� \RXU� XQLWV� WR� WKH� QHWZRUN��2Q� DQ\� XQLW� HQWHU� WKH�&RPPDQG�PRGH� DQG�X VH� WKH�
'LVSOD\� XQLWV� RQ� OLQH
�PHQX� VHOHFWLRQ� IRU� D� UHSRUW� RI� DOO�W KH�+LWFK+LNHUV� FRQQHFWHG� WR� WKH� ORFDO�/$1�VHJPHQW��<RX�ZLOO�QRW�VHH�XQLWV�RQ�RWKHU�VXE�QHWV��,I�\RX�FRQQHFW�D�SULQWHU�WR�WKH�SDUDOOHO�SRUW��UHPHPEHU�WR�VHW�WKH�SRUW�DV�DQ�RXWSXW�SRUW��\RX�FDQ�XVH�WKH�
3ULQW�OLVW�RI�XQLWV�RQ�OLQH
�PHQX�VHOHFWLRQ�WR�SULQW�WKH�OLVW�RI�DOO�FRQQHFWHG�XQLWV��7KHVH�RSWLRQV�DUH�D�JRRG�WHVW�RI�WKH�XQLW¶V�DELOLW\�WR�FRPPXQLFDWH�FRUUHFWO\�RQ�WKH�QHWZRUN�� <RX� VKRXOG� VHH� /('V� IODVK� IRU� RXWJRLQJ� DQG� LQFRPLQJ�Q HWZRUN�S DFNHWV� 1RWH�� +LWFK+LNHU�UHVSRQGV�WR�LWV�RZQ�SURWRFROV�DQG�DOO�QHWZRUN�EURDGFDVWV�
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0DNLQJ�OLQNV�
<RX�FDQ�QRZ�IRUP�OLQNV�EHWZHHQ�XQLWV��$�
OLQN
�LV�D�GDWD�URXWH�VWDUWLQJ�DW�D�VRXUFH�SRUW�RQ�RQH�XQLW�DQG�HQGLQJ� DW� D� GHVWLQDWLRQ�SRUW� RQ� DQ\� DQRWKHU�XQLW��7KH�VRXUFH�DQG�GHVWLQDWLRQ�SRUWV�PD\�EH�RI�GLIIHUHQW�W\SH��VHULDO�RU�SDUDOOHO��DQG� WKH�GDWD� IRUPDWV� �QXPEHU�RI�GDWD�ELWV�HWF���PD\�DOVR�EH�GLIIHUHQW��(YHQ�WKH�GLJLWDO�,�2�SRUWV�FDQ�EH�OLQNHG��7KH�XQLW�DOORFDWHV�EXIIHU�PHPRU\�IRU�HDFK�RI�LWV�WKUHH�SRUWV�
8VH�WKH�
6HW�XS�OLQN
�PHQX�VHOHFWLRQ
�DQG�JHW�WKH�SURPSW�
(QWHU�QDPH�RI�6RXUFH�8QLW
��<RX�PD\�HQWHU�LWV�QDPH�� WKH�XQLW�ZLOO�VHDUFK�WKH�ORFDO�VXE�QHW�IRU�D�XQLW�RI�WKH�JLYHQ�QDPH��DQG�LI�LW�LV�IRXQG�\RX�ZLOO�EH�SURPSWHG�WR�HQWHU�LWV�SDVVZRUG��$OWHUQDWLYHO\�\RX�PD\�HQWHU�LWV�,3�QXPEHU�� DQG�QR�VHDUFK�LV�SHUIRUPHG��1H[W�\RX�ZLOO�EH�DVNHG�WR�LGHQWLI\�WKH�VRXUFH�SRUW�QXPEHU����������RU���IRU�GLJLWDO�,�2��<RX�ZLOO�QRZ�EH�SURPSWHG�IRU�WKH�QDPH�RI�WKH�'HVWLQDWLRQ�XQLW��RU�WR�HQWHU�
QRQH
�RU�
PXOWL
��PRUH�EHORZ���<RX�PD\�HQWHU�D�QDPH RU�,3�QXPEHU�DV�EHIRUH��<RX�ZLOO�EH�SURPSWHG�WR�LGHQWLI\�WKH�GHVWLQDWLRQ�SRUW�QXPEHU�RQ�WKDW�XQLW��LI�\RX�FKRVH�GLJLWDO�,�2��SRUW���RQ�WKH�VRXUFH��\RX�PXVW�FKRRVH�SRUW���RQ�WKH�GHVWLQDWLRQ�WRR��/DVWO\�\RX�ZLOO�EH�SURPSWHG�IRU�D�WLPH�RXW��7KLV�WLPH�YDOXH�LV�SDVVHG�WR�WKH�GHVWLQDWLRQ�RXWSXW�SRUW��DQG�LW�ZLOO�QRW�DOORZ�DQ\�RWKHU�XVHU�WR�FRQQHFW�WR�WKDW�SRUW�XQWLO�LW�KDV�EHHQ�HPSW\�DQG�LGOH�IRU�WKH�FKRVHQ�WLPH��&KRRVH�IURP� �� VHF�� ��� VHF�� �� PLQ� RU� 
QHYHU
�� +DYLQJ�PDGH� WKH� OLQN�� HLWKHU� 6DYH� LW� RU� HVFDSH� WR� H[LW ZLWKRXW�FKDQJHV�
3RUW�WR�SRUW�OLQNV��9����L�RQZDUGV�
,W�L V�SRVVLEOH� WR�HQWHU�WKH�VDPH�QDPH�RU�,3�QXPEHU�DV�WKH�VRXUFH�DQG�GHVWLQDWLRQ�XQLW��,Q�WKLV�ZD\�LW�LV�SRVVLEOH�WR�VHQG�GDWD�EHWZHHQ�WKH�WZR�VHULDO�SRUWV��RU�HYHQ�ORRS�GDWD�EDFN�RQ�D�VLQJOH�SRUW�
:LGH�$UHD�1HWZRUNV�
,I�\RX�FRQQHFW�XQLWV�RQ�GLIIHUHQW�VXE�QHWV�RI�D�:$1�V\VWHP�\RX�PXVW UHIHU�WR�XQLWV�E\�WKHLU�,3�QXPEHUV�DQG�\RX�PXVW�GHILQH�GHIDXOW�JDWHZD\V�DQG�VXE�QHW�PDVNV�IRU�HYHU\�XQLW��<RXU�QHWZRUN�DGPLQLVWUDWRU�FDQ�SURYLGH�WKLV�LQIRUPDWLRQ��,I�\RX�FRQQHFW�DOO�XQLWV�WR�RQH�VXE�QHW��,3�QXPEHUV�FDQ�EH�LJQRUHG�RU�LQYHQWHG��VHH�µ3UH�FRQQHFW�FRQILJXUDWLRQ¶�IRU�VXJJHVWHG�,3�QXPEHULQJ�
9DOLG�UHVSRQVHV�WR�WKH�SURPSW�IRU�D�
XQLW�QDPH
��
:KHQHYHU�\RX�DUH�SURPSWHG�WR�HQWHU�D�XQLW�QDPH�\RX�FDQ�HQWHU�HLWKHU��
�� 7KH�QDPH�RI�D�+LWFK+LNHU�FRQQHFWHG�WR�WKH�ORFDO�QHWZRUN��$�PXOWLFDVW�HQTXLU\�LV�VHQW�WR�ORRN�IRU�D�XQLW�RI�WKLV�QDPH��,W�ZLOO�QRW�SDVV�WKURXJK�URXWHUV�WR�XQLWV�VLWXDWHG�RQ�UHPRWH�VXE�QHWV��� $Q�,3�QXPEHU��7KLV�FDQ�EH�XVHG�WR�UHIHU�WR�XQLWV�VLWXDWHG�RQ�ORFDO�RU�UHPRWH�VXE�QHWV��� 7KH�ZRUG�
QRQH
�� VLPSO\�D�ZD\�RI�FOHDULQJ�D�SUHYLRXVO\�VHW�OLQN��� 7KH�ZRUG�
PXOWL
�� XVHG�WR�VHW�XS�0DF�PXOWLFDVW�IURP�RQH�XQLW�WR�PDQ\�XQLWV�RQ�WKH�VDPH�VXE�QHW�
'DWD�EURDGFDVW��RU�0DF�0XOWLFDVWLQJ
'DWD� EURDGFDVW�PD\� EH� VHOHFWHG� DV� D� OLQN� RSWLRQ� RQ� DQ\� LQSXW� SRUW� E\� XVLQJ� WKH� VSHFLDO�ZRUG� 
PXOWL
��ZKLFK� VWDQGV� IRU�PXOWLFDVW�� LQVWHDG� RI� WKH� QDPH� RI� D� GHVWLQDWLRQ�XQ LW�� 7KLV� RSWLRQ� DOORZV�GDWD� WR� EH�EURDGFDVW�WR�DOO�RWKHU�XQLWV�RQ�WKH�VDPH�VXE�QHW��'DWD�DUULYLQJ�DW�WKH�EURDGFDVWLQJ�VRXUFH�SRUW�LV�VHQW�WR�DOO�RWKHU�+LWFK+LNHUV�FRQQHFWHG�WR�WKH�ORFDO�QHWZRUN��QRW�XQLWV�RQ�RWKHU�VXE�QHWV���DQG�RXWSXW�E\�WKHP�RQ�WKH�SRUW�\RX�VHOHFWHG�DV�WKH�GHVWLQDWLRQ�SRUW�
)RU�H[DPSOH��VSHFLI\�XQLW�-RKQ��SRUW���DV�WKH�VRXUFH�XQLW�SRUW��(QWHU�
PXOWL
�DV�WKH�GHVWLQDWLRQ�XQLW�
QDPH
��6HOHFW�D�GHVWLQDWLRQ�SRUW��IRU�H[DPSOH�SRUW����DQG�DOO�GDWD�DUULYLQJ�DW�XQLW�-RKQ�SRUW���ZLOO�EH�VHQW�WR�SRUW���RI�HYHU\�RWKHU�+LWFK+LNHU�RQ�WKH�ORFDO�QHWZRUN��
1RWHV��x <RX�PXVW�DVVLJQ�,3�QXPEHUV�DQG�VXE�QHW�PDVNV�WR�DOO�XQLWV�x %URDGFDVW�GDWD�WUDYHOV�DFURVV�WKH�QHWZRUN�DV�PXOWLFDVW�SDFNHWV��WKDW�LV�WKH\�KDYH�WKH�EURDGFDVW�ELW�VHW�LQ�WKH�GHVWLQDWLRQ�0DF�DGGUHVV�ILHOG��x 7KH�PXOWLFDVW�SDFNHWV�DUH�XQLFDVW��WKDW�LV�WKH\�DUH�QRW�DFNQRZOHGJHG�E\�UHFHLYLQJ�XQLWV�
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5HYHUVH�FKDQQHO�GDWD�ZKHQ�XVLQJ�GDWD�EURDGFDVW��
,I�D�VHULDO�SRUW����RU����LV�VHOHFWHG�DV�WKH�GHVWLQDWLRQ�EURDGFDVW�SRUW��HTXLSPHQW¶V�FRQQHFWHG�WR�WKHVH�SRUWV�FDQ� UHVSRQG� WR� WKH� EURDGFDVW� GDWD�D QG� HVWDEOLVK� IXOO� GXSOH[� OLQNV� EDFN� WR� WKH� EURDGFDVW� XQLW�� ,Q� RXU�SUHYLRXV�H[DPSOH OHW
V�VD\�WKDW�WKH�+LWFK+LNHUV�UHFHLYLQJ�WKH�EURDGFDVW�GDWD�DUH�FRQQHFWHG�WR�WHUPLQDOV�GLVSOD\LQJ�WKH�EURDGFDVW�GDWD��,I�D�WHUPLQDO�XVHU�W\SHG�D�NH\��LWV�+LWFK+LNHU�ZRXOG�HVWDEOLVK�D�IXOO�GXSOH[�OLQN�EDFN�WR�WKH�EURDGFDVW�XQLW�DQG�WKHQ�VHQG�WKH�NH\VWURNH�EDFN�WR�LW��,I�DQRWKHU�WHUPLQDO�XVHU�W\SHG��LWV�+LWFK+LNHU�PD\�KDYH� WR�ZDLW� IRU� WKH� LGOH� WLPH�RXW�DW�WKH�EURDGFDVW�XQLW�WR�HODSVH�EHIRUH�LW�FDQ�VHQG�LWV�GDWD��6R�HYHU\�XQLW�FDQ�VHQG�EDFN�WR�WKH�EURDGFDVWLQJ�XQLW��EXW�HDFK�PXVW�ZDLW�IRU�WKH�EURDGFDVW�XQLW¶VUHYHUVH�FKDQQHO�LGOH�WLPH�RXW�WR�HODSVH�
1RWHV��x <RX�PXVW�DVVLJQ�,3�QXPEHUV�DQG�VXE�QHW�PDVNV�WR�DOO�XQLWV�x &OHDU�EURDGFDVW�OLQNV�E\�W\SLQJ�WKH�VSHFLDO�ZRUG�
QRQH
�LQVWHDG�RI�D�GHVWLQDWLRQ�XQLW�QDPH�x ,Q� WKH� UHYHUVH�F KDQQHO�OL QN� H[DPSOH� DERYH�� HDFK�X VHU� W\SLQJ�G DWD� EDFN�� KDV� H[FOXVLYH� XVH� RI� WKH�EURDGFDVWLQJ�XQLW�XQWLO�LWV�LGOH�WLPH�RXW�HODSVHV��7KHQ�DQ\�RWKHU�XQLW�FDQ�JDLQ�DFFHVV�x :KHQ� WKH� D� UHYHUVH�F KDQQHO�OL QN� LV� PDGH� LQ� WKLV� ZD\�� GDWD� IURP� WKH� EURDGFDVWLQJ�XQ LW� LV� VWLOO� LQ�EURDGFDVW�PRGH�� VR�HYHU\�RWKHU�XQLW�RQ�WKH�VXE�QHW�KHDUV�KDOI�RI�WKH�IXOO�GXSOH[�FRQYHUVDWLRQ�EHWZHHQ�WKH�WZR�
8'3�VRFNHW�WR�VRFNHW�OLQNV���9�����RQZDUGV�
+LWFK+LNHU�FDQ�EH�FRQILJXUHG�WR�VHQG�DQG�UHFHLYH�µUDZ¶�8'3�SDFNHWV��WKDW�LV�WKH�8'3�GDWD�ILHOG�GRHV�QRW�FRQWDLQ�WKH�XQGHUO\LQJ�UXJJHG�+LWFK+LNHU�SURWRFRO��8VH�WKLV�W\SH�RI�FRQILJXUDWLRQ�WR�VHQG�GDWD�WR�D�KRVW�&38��

7R�PDNH�D�UDZ�8'3�OLQN��
���8VH�0DLQ�PHQX���� &RQILJXUH�XQLW� WR�HQWHU�DQG�VDYH�DQ�,3�QXPEHU�IRU�WKH�XQLW��DQ�,3�QXPEHU�RI�WKH�GHIDXOW�JDWHZD\�DQG�D�VXE�QHW�PDVN����8VH�PDLQ�PHQX�LWHP���� 6HW�XS�/LQNx HQWHU�WKH�,3�QXPEHU�RI�WKH�VRXUFH�XQLWx HQWHU�LWV�SDVVZRUGx HQWHU�WKH�VRXUFH�SRUW�QXPEHU�� RQO\�SRUWV���RU����WKH�56����SRUWV��DUH�DSSOLFDEOH�x HQWHU�WKH�QDPH�RI�WKH�GHVWLQDWLRQ�XQLW�LQ�WKH�VSHFLDO�IRUP�� 8'3�,3QXPEHU�6RFNHWQXPEHUH�J��WR�PDNH�D�UDZ�8'3�OLQN�WR�8'3�VRFNHW������RQ�KRVW���������������HQWHU�8'3������������������� �WKH�VSDFHV�DUH�LPSRUWDQW����� 6DYH WKH�VHWWLQJ��1RWLFH�WKDW�WKH�OLQN�LQIRUPDWLRQ�IRU�WKH�XQLW�QRZ�VKRZV�WKH�8'3�VRFNHW�QR��LQ�WKH�SDUDPHWHU�QRUPDOO\�XVHG�WR�QDPH�WKH�SRUW�

+LWFK+LNHU�1

+RVW�&38
��8'3�VRFNHW����8'3�VRFNHW��
��8'3�VRFNHW�1

+LWFK+LNHU��
+LWFK+LNHU��

,QFRPLQJ�GDWD�VWUHDPV�
8'3�SDFNHWV�VHQW�WR�XVHU�FRQILJXUHG�VRFNHW�QRV�
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1RWHV��
x ,I�WKH�KRVW�FRPSXWHU�ZLVKHV�WR�VHQG�GDWD�EDFN�WR�WKH�+LWFK+LNHU�LW�VKRXOG�VHQG�WR�8'3�VRFNHW������IRU�VHULDO�SRUW����RU������IRU�VHULDO�SRUW����1%��+LWFK+LNHU�GLVFDUGV�LQFRPLQJ�QHWZRUN�SDFNHWV�WKDW�DUH�RYHU�����E\WHV�ORQJ�x 7R�PDNH�D�EL�GLUHFWLRQDO�UDZ�8'3�OLQN�EHWZHHQ�WZR�+LWFK+LNHUV��LW�LV�QHFHVVDU\�WR�PDNH�D�OLQN�RQ�HDFK�XQLW�SRLQWLQJ�WR�WKH�DSSURSULDWH�VRFNHW�QXPEHU�RQ�WKH�RWKHU�x 'R�QRW�XVH�VRFNHW�QXPEHU������RU�VRFNHW�QXPEHU�����RU�EHORZ���+LWFK+LNHU�µQRUPDO�PRGH¶�SDFNHWV�XVH������IRU�ERWK�WKH�VRXUFH�DQG�GHVWLQDWLRQ�VRFNHWV�QXPEHUV��x ,I�\RX�OLQN�WR�D�8'3�VRFNHW�RQ�\RXU�KRVW�WKDW�LV�QRW�LQ�XVH�E\�VRPH�SURFHVV��LW�PD\�UHVSRQG�ZLWK�DQ�,&03�µGHVWLQDWLRQ�XQUHDFKDEOH¶�PHVVDJH��+LWFK+LNHU�LJQRUHV�WKHVH�x 7KHUH�LV�QR�HQG�WR�HQG�IORZ�FRQWURO�ZKHQ�XVLQJ�UDZ�8'3�OLQNV��7KH�UHFHLYLQJ�HTXLSPHQW�PXVW�UHPRYH�WKH�LQFRPLQJ�SDFNHWV�DV�TXLFNO\�DV�WKH\�DUULYH�
6HULDO�SRUW�FRQILJXUDWLRQ��
7KH� IDFWRU\� GHIDXOW� VHWWLQJV� IRU� WKH� WZR� VHULDO� SRUWV� DUH� �����EDXG���� GDWD� ELWV��1R�SDULW\�� �� VWRS�E LW��;RQ�;RII�FRQWUROOHG�RXWSXW�SRUW��7KLV�VXE�PHQX�DOORZV�VHWWLQJ�EDXG�UDWHV�LQ�WKH�UDQJH�����WR���.�����RU���GDWD�ELWV��RGG��HYHQ�RU�QR�SDULW\����RU���VWRS�ELWV�
2XWSXW�FKDUDFWHU�GHOD\��9�����RQZDUGV��
7KH�VHULDO�SRUW�FRQILJXUDWLRQ�VXE�PHQX�DOVR�DOORZV�DQ�LQWHU�FKDUDFWHU�GHOD\�RI�EHWZHHQ��� DQG����PVHF��DSSUR[LPDWH�WLPLQJV��WR�EH�VHOHFWHG��7KH�HIIHFW�RI�VHWWLQJ�D�YDOXH�RWKHU�WKDQ��� LV�WKDW�+LWFK+LNHU�ZDLWV�IRU�WKH�FKRVHQ�GHOD\�WLPH�EHWZHHQ�RXWSXWWLQJ�FKDUDFWHUV�WR�WKH�VHULDO�SRUW��VORZLQJ�GRZQ�WKH�GDWD�VWUHDP��7KLV�PD\� EH�XVHIXO�ZKHQ� FRQQHFWLQJ� D�+LWFK+LNHU� WR� HTXLSPHQW�W KDW� FDQ�EH�RYHUUXQ�E\� D� FRQWLQXRXV�VWUHDP�RI�FKDUDFWHUV�
6HULDO�SRUW�KDQGVKDNH��RU�IORZ�FRQWURO�
:KHQHYHU�\RX�PDNH� OLQNV�EHWZHHQ�XQLWV�XVLQJ� WKH�VHULDO�SRUWV� LW� LV� LPSRUWDQW�WR�VHW�XS� WKH�KDQGVKDNH�FRUUHFWO\��7R�GR� WKLV��HQWHU�PDLQ�PHQX�µ��± &RQILJXUH�XQLW¶�DQG� WKHQ�VHOHFW�HLWKHU�VHULDO�SRUW��$�OLVW�RI�VHULDO�SRUW�FRQILJXUDEOH�LWHPV�LV�VKRZQ��KDQGVKDNH�LV�LWHP����ZKLFK�RIIHUV�VHYHQ�RSWLRQV�±
�� +DUGZDUH�� ,QSXW JHQHUDWLQJ�;RQ�;RII�� 2XWSXW�UHVSRQGLQJ�WR�;RQ�;RII�� %L�GLUHFWLRQDO�;RQ�;RII�� 7,6/�ORJJHU�NHHS�DOLYH�� '75�'65�GLUHFW�HQG�WR�HQG��SOXV�RQH�RI�WKH�DERYH��� 7XUQ�RII�HQG�WR�HQG�GLUHFW
7KH�ILUVW�WZR�RSWLRQV�DOORZ�+LWFK+LNHU�VHULDO�SRUWV�WR�JHQHUDWH�KDQGVKDNHV�WR�VWRS�DQG�VWDUW�GDWD�IORZLQJ�LQWR�LWVHOI��
x %\�UDLVLQJ�DQG�ORZHULQJ�LWV�&76�RXWSXW�� VHOHFW�
+DUGZDUH
�KDQGVKDNHx %\�VHQGLQJ�;RQ�DQG�;RII�FKDUDFWHUV�� VHOHFW�
,QSXW�JHQHUDWLQJ�;RQ�;RII
�KDQGVKDNH
+LWFK+LNHU�FDQ�UHVSRQG�WR�KDQGVKDNHV�IURP�HTXLSPHQW�WU\LQJ�WR�VWRS�DQG�VWDUW�WKH�GDWD�IORZLQJ�RXW�RI�D�VHULDO�SRUW�LQ�WZR�ZD\V��
x %\�PRQLWRULQJ�WKH�LQFRPLQJ�576�VLJQDO�� VHOHFW�
+DUGZDUH
�KDQGVKDNHx %\�ORRNLQJ�IRU�LQFRPLQJ�;RQ�DQG�;RII�FKDUDFWHUV�� VHOHFW�
2XWSXW�UHVSRQGLQJ�WR�;RQ�;RII
�
8VH�RSWLRQ���� %L�GLUHFWLRQDO�;RQ�;RII��LI�\RX�ZDQW�D�VHULDO�SRUW�WR�ERWK�� UHVSRQG�WR�;RQ�;RII�FKDUDFWHUV�DQG�DOVR�WR�JHQHUDWH�WKHP�WR�FRQWURO�GDWD�IORZ�LQWR�LWVHOI�
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8VH�RSWLRQ���± 7,6/�ORJJHU�NHHS�DOLYH��ZKHQ�FRQQHFWLQJ�D�VHULDO�SRUW�WR�D�7,6/�FDOO�ORJJHU��7KLV�W\SH�RI�V\VWHP�SHULRGLFDOO\� VHQGV�D�NHHS�DOLYH�VWULQJ��� !!2. WR� LQGLFDWH� WKDW�LW� FDQ�DFFHSW�GDWD��$�+LWFK+LNHU�VHULDO�SRUW�VHW�WR�KDQGVKDNH�RSWLRQ����ZLOO�VWRS�RXWSXWWLQJ�GDWD�LI�LW�GRHV�QRW�UHFHLYH�D�NHHS�DOLYH�VWULQJ�DW�OHDVW�HYHU\����VHFRQGV�
2SWLRQV���DQG��� DUH�GHVFULEHG�EHORZ��7KH�IDFWRU\�GHIDXOW�IRU�ERWK�VHULDO�SRUWV�LV� 
2XWSXW�UHVSRQGLQJ�WR�;RQ�;RII
�
,PSRUWDQW� QRWH� DERXW� VHULDO� SRUWV� ��	� � � HYHQ� LI� \RX� FKRRVH� 
2XWSXW� UHVSRQGLQJ� WR�;RQ�;RII
� IORZ�FRQWURO�PHWKRG��GDWD�LV�QRW�DOORZHG�RXW�RI�WKH�VHULDO�SRUW�XQWLO�576��LQWR�WKH�SRUW��LV�WUXH��/LQN�LW�WR����Y��SLQ���WR�SLQ����RU�HQVXUH�WKH�FRQQHFWHG�HTXLSPHQW�LV�DVVHUWLQJ�LW�
(QG�WR�HQG�IORZ�FRQWURO���9����N�RQZDUGV�
7KH�VHULDO�SRUWV�PD\�EH�VHW�XS�VR�WKDW�WKH�VWDWH�RI�WKH�'75�LQSXW��SLQ����RQ�WKH�VRXUFH�XQLW�LV�SDVVHG�WR�WKH�'65�RXWSXW� �SLQ����RI�WKH�GHVWLQDWLRQ�XQLW��/LNHZLVH��WKH�VWDWH�RI�WKH�'75�LQSXW�RQ�WKH�GHVWLQDWLRQ�XQLW�LV�SDVVHG�EDFN�WR�'65�RXWSXW�RQ�WKH�VRXUFH�XQLW��7KLV�LV�LQ�DGGLWLRQ�WR�ZKDWHYHU�KDQGVKDNH�PHWKRG�KDV�EHHQ�FKRVHQ��,Q�WKLV�ZD\�WKH�OLQN�SDVVHV�QRW�MXVW�GDWD�HDFK�ZD\��EXW�WKH�VWDWH�RI�D�FRQWURO�VLJQDO�WRR��7R�VHW�WKLV�RSWLRQ�HQWHU�
&RQILJXUH�+DUGZDUH�SRUWV
��VSHFLI\LQJ�WKH�XQLW�QDPH��SDVVZRUG�DQG�SRUW�QXPEHU��DQG�WKHQ�HQWHU�WKH�
+DQGVKDNH
�PHQX�VHOHFWLRQ��)LUVW�VHOHFW�WKH�IORZ�FRQWURO�PHWKRG�\RX�UHTXLUH��DQG�WKHQ�VHOHFW�
'75�'65�GLUHFW�HQG�WR�HQG��SOXV�RQH�RI�WKH�DERYH�¶��6DYH�WKH�VHWWLQJV��DQG�WKHQ�SHUIRUP�WKH�VDPH�FRQILJXUDWLRQ�VWHSV�RQ�WKH�VHFRQG�XQLW�LQ�WKH�OLQN�
1RWHV���� 5HPHPEHU�WR�VDYH�WKH�FKDQJHV�EHIRUH�\RX�H[LW���� ,QFRUUHFWO\�VHW�KDQGVKDNHV�UHVXOW�LQ�GDWD�ORVV��� 5HPHPEHU�WKDW�576�LQWR�WKH�VHULDO�SRUWV�PXVW�EH�758(�WR�DOORZ�GDWD�WR�IORZ�
3DUDOOHO�SRUW�FRQILJXUDWLRQ�
7KLV�VXE�PHQX�DOORZV�VHOHFWLRQ�RI�ZKHWKHU�WKH�SDUDOOHO�SRUW�LV�WR�EH�DQ�LQSXW�RU�RXWSXW�DQG�ZKHWKHU�LW�LV�WR� EH� &HQWURQLFV�V WDQGDUG� �QRUPDO�� RU� 'DWD� 3URGXFWV�V WDQGDUG� �XVXDOO\� IRXQG� RQ�K LJK� VSHHG� OLQH�SULQWHUV��� ,I� LQ�GRXEW� VHOHFW�&HQWURQLFV��7KH� IDFWRU\� GHIDXOW�L V� 
2XWSXW�&HQWURQLF�SRUW
��+DQGVKDNHV�DUH�KDQGOHG�DXWRPDWLFDOO\�E\�WKH�XQLW�LQ�DOO�FDVHV�
&KDQJLQJ�SDFNHW�VHQG�SDUDPHWHUV�
:KHQHYHU�GDWD�HQWHUV�D�VHULDO�SRUW�WKH�XQLW�KDV�WR�PDNH�D�GHFLVLRQ�DERXW�ZKHQ�WR�FUHDWH�D�GDWD�SDFNHW�DQG�VHQG�LW�RXW�WR�WKH�QHWZRUN��<RX�FDQ�DGMXVW�IRXU�VHWWLQJV�WKDW�HIIHFW�WKLV��
x 7KH�WLPH�WKH�XQLW�ZDLWV�VLQFH�WKH�ODVW�GDWD�SDFNHW�ZDV�VHQW�x 7KH�WLPH�LW�ZDLWV�DIWHU�WKH�ODVW�FKDUDFWHU�ZDV�UHFHLYHG�IURP�WKH�56����SRUW�x 7KH�QXPEHU�RI�FKDUDFWHUV�WR�EH�VHQW�LQ�HDFK�SDFNHW�x 6SHFLI\�WKDW�D�VSHFLDO�FKDUDFWHU�FDXVHV�WKH�SDFNHW�WR�EH�VHQW�
�� 7KH�WLPH�WKH�XQLW�ZDLWV�VLQFH�WKH�ODVW�GDWD�SDFNHW�ZDV�VHQW���9�����RQZDUGV�
$Q�LQWHUQDO�WLPHU�UHODWLQJ�WR�HDFK�VHULDO�LQSXW�SRUW�FRXQWV�GRZQ�DSSUR[LPDWHO\�HYHU\��PLOOLVHFRQG��,I�WKHUH�LV�GDWD�ZDLWLQJ�WR�VHQG�ZKHQ�LW�UHDFKHV�]HUR��WKH�GDWD�LV�IRUPHG�LQWR�D�SDFNHW�DQG�VHQW��9DOLG�FKRLFHV�IRU�WKLV�YDOXH�DUH��� �QHYHU�WLPH�RXW� �� ��PV��XS�WR����� ����PVHF�
�� 7KH�WLPH�LW�ZDLWV�DIWHU�WKH�ODVW�FKDUDFWHU�ZDV�UHFHLYHG�IURP�WKH�56����SRUW�
$OWHUQDWLYHO\��\RX�FDQ�FKRRVH�WR�ZDLW�WR�VHH�LI�PRUH�GDWD�LV�FRPLQJ�LQWR�WKH�VHULDO�SRUW�EHIRUH�VHQGLQJ�WKH�SDFNHW��,Q�WKLV�FDVH�WKH�SRUW�WLPHU�LV UHVHW�WR�WKH�IXOO�YDOXH�HDFK�WLPH�D�FKDUDFWHU�LV�UHFHLYHG��EXW�LI�LW�UHDFKHV�]HUR��DQ\�FKDUDFWHUV�ZDLWLQJ�DUH�IRUPHG�LQWR�D�SDFNHW�DQG�VHQW��7KH�HQWHUHG�ILJXUH�PXVW�EH�PXOWLSOLHG�E\����WR�JLYH�DQ�DFWXDO�WLPH�LQ�PVHF��
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9DOLG�FKRLFHV�IRU�WKLV�YDOXH�DUH��� �QHYHU�WLPH�RXW���� ���PV��XS�WR����� �����PVHF�
�� 7KH�QXPEHU�RI�FKDUDFWHUV�WR�EH�VHQW�LQ�HDFK�SDFNHW�
7KLV�VHWWLQJ�DOORZV�\RX�WR�FKRRVH�WKH�TXDQWLW\�RI�GDWD�ZKLFK�FDXVHV�D�GDWD�SDFNHW�WR�EH�VHQW��7KH�GHIDXOW�LV�����E\WHV��:KHQ�WKH�FKRVHQ�QXPEHU�RI�FKDUDFWHUV�DUH�SUHVHQW�WKH\�DUH�IRUPHG�LQWR�D�SDFNHW�DQG�VHQW��9DOLG�FKRLFHV�IRU�WKLV�YDOXH�DUH�IURP���WR�����E\WHV��7KLV�VHWWLQJ�RYHUULGHV�WKH�WLPH�RXW�VHWWLQJV��LQ�WKDW�WKH�XQLW�QHYHU�ZDLWV�DQ\�ORQJHU�RQFH�WKH�FKRVHQ�QXPEHU�RI�E\WHV�DUH�SUHVHQW�
�� 6SHFLI\�WKDW�D�VSHFLDO�FKDUDFWHU�FDXVHV�WKH�SDFNHW�WR�EH�VHQW��9�����RQZDUG��
7KLV�VHWWLQJ�DOORZV�\RX�WR�WHOO�+LWFK+LNHU�WR�ORRN�IRU�D�VSHFLDO�FKDUDFWHU�DUULYLQJ�LQWR�WKH�SRUW��:KHQ�LW�LV�VHHQ�WKH�ZDLWLQJ�FKDUDFWHUV�DUH�IRUPHG�LQWR�D�SDFNHW��ZLWK�WKH�VSHFLDO�FKDUDFWHU�RQ�WKH�HQG�DQG�RXWSXW�WR�WKH�QHWZRUN��)RU�H[DPSOH��XVH�WKH�YDOXH�����OLQH�IHHG��WR�VHQG�HDFK�OLQH�RI�WH[W�LQ�LWV�RZQ�SDFNHW��9DOLG�FKRLFHV� IRU� WKLV�V HWWLQJ� DUH� ���� WR� ����GHFLPDO�� ���� �QR� VSHFLDO� FKDUDFWHU��7KH�YDOXH����� LV� XVHG� WR�RSWLPLVH�SHUIRUPDQFH�IRU WKH�$QGRYHU�&RQWURO�3URWRFRO��$&3��
1RWH�� HDFK� LQSXW�SRUW�LV�LQGHSHQGHQW�L�H��LW�LV�XVLQJ�LWV�RZQ�FRSLHV�RI�WKHVH�SDUDPHWHUV��EXW�WKH�YDOXHV�\RX�VHOHFW�DSSO\�WR�DOO�WKH�LQSXW�SRUWV�
6WDWLVWLFV�
)URP� WKH� PDLQ� PHQX� D� 
'LVSOD\� 6WDWLVWLFV
� PHQX� VHOHFWLRQ� SURYLGHV� D� VFUHHQ�� PDLQO\�� IRU� GLDJQRVWLF�SXUSRVHV��VKRZLQJ�WKH�SDFNHWV�VHQW�DQG�UHFHLYHG�E\�WKH�ORFDO�XQLW��&RXQWV�RI�WRWDO�SDFNHWV��DQG�FRXQWV�RI�GLIIHUHQW�W\SHV�RI�SDFNHWV�XVHG�LQ�WKH�SURWRFRO��DUH�VKRZQ��
&RQWDFW�VHQVH�LQSXWV�DQG�5HOD\�RXWSXWV�
&RQWDFW� VHQVH� LQSXWV� DQG� WUDQVLVWRU� GULYHU� RXWSXWV� PD\� EH� VHOHFWHG� DV� D� FRQILJXUDWLRQ� RSWLRQ� ZKHQ�RUGHULQJ�DQG�SURYLGHV��x )RXU�RSWLFDOO\�LVRODWHG�LQSXW�VLJQDOV��VXLWDEOH�IRU�VDPSOLQJ�IRU�H[DPSOH��D�UHOD\�RU�VZLWFK�FRQWDFW�x )RXU�RSHQ�FROOHFWRU�WUDQVLVWRU�RXWSXWV��HDFK�VXLWDEOH�IRU�GULYLQJ�D�UHOD\�FRLO��
7KH�XVHU�FDQ�UHDG�WKH�GLJLWDO�LQSXWV�DW�DQ\�+LWFK+LNHU�E\�XVLQJ��WKH�PHQX�V\VWHP��7KLV�FDQ�DOVR�EH�XVHG�WR�UHDG�DQG�FKDQJH�WKH�VWDWHV�RI�WKH�IRXU�RXWSXWV�VLJQDOV��,Q�WKLV�ZD\�WKH�XVHU�FDQ�PRQLWRU�DQG�FRQWURO�DOO�WKH�GLJLWDO�,�2�RQ�DQ\�XQLW�IURP�DQ\�XQLW��)RU�H[DPSOH��XVH�D�UHOD\�WR�FRQWURO�WKH�PDLQV�SRZHU�WR�D�SLHFH�RI�HTXLSPHQW�DQG�WKHQ��IURP�DQ\�UHPRWH�+LWFK+LNHU��
�� F\FOH�WKH�SRZHU�LQ�WKH�HYHQW�RI�D�ORFN�XS�25�� UHPRWHO\�WXUQ�RQ�DQ�HTXLSPHQW���� SHUIRUP�D�IXQFWLRQ���� UHDG�WKH�UHVXOWV���� WXUQ�LW�RII�DJDLQ�
7R� XVH� WKH� PHQX� V\VWHP� HQWHU� 
&RQILJXUH� +DUGZDUH� SRUWV
�� VSHFLI\LQJ� WKH� XQLW� QDPH�� SDVVZRUG� DQG�
&RQILJXUH�'LJLWDO�,�2�SRUW
��7KLV�VFUHHQ�VKRZV�WKH�ODVW�UHFRUGHG�VWDWH�RI�WKH�IRXU�LQSXW�OLQHV�DQG�WKH�ODVW�VWDWH�WKDW�WKH�IRXU�RXWSXW�OLQHV�ZHUH�VHW�WR��,W�DOVR�RIIHUV�WKH�XVHU�WKH�DELOLW\�WR�VHW�WKH�VWDWHV�RI�WKH�RXWSXW�OLQHV�WR�
KLJK
�RU�
ORZ
��7KH�
8�� 8SGDWH�XQLW
�RSWLRQ�DFWLRQV�DQ\�FKDQJHV�WR�WKH�GLJLWDO�RXWSXWV�ZKLFK�\RX�KDYH�PDGH��DQG�WKHQ�UH�UHDGV�WKH�LQSXWV��1RWLFH�WKDW�WKH�RXWSXW�OLQHV�DUH�QRW�FKDQJHG�XQWLO�\RX�SHUIRUP�WKH�
8SGDWH
��VR�\RX�FDQ�DEDQGRQ�ZLWKRXW�FKDQJHV��E\�SUHVVLQJ�(6&�
/LQNV�EHWZHHQ�GLJLWDO�,�2�SRUWV��9�����RQZDUGV��
7KH�XVHU�FDQ�VHW�XS�ORJLFDO�
OLQNV
�EHWZHHQ�WKH�GLJLWDO�,�2�RQ�WZR�XQLWV��7KLV�OLQNV�WKH�IRXU�LQSXWV�RQ�RQH�XQLW�W R� WKH� RXWSXWV� RQ� DQRWKHU�� DQG� YLFH� YHUVD�� 7KXV� WKH� VWDWHV� RI� WKH� RXWSXWV� UHIOHFW�W KH� VWDWHV� RI� WKH�UHPRWH�XQLW¶V�LQSXWV��&KDQJHV�RI�WKH�LQSXW�VLJQDOV�WULJJHU�WKH�OLQNHG�RXWSXWV�WR�EH�XSGDWHG��)RU�H[DPSOH��
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XVH� WKLV� IHDWXUH� VR� WKDW� UHPRWH�DODUP�RXWSXWV�FDQ�EH�SUHVHQWHG� ORFDOO\��RU� WR�DOORZ�ORFDO�FRQWUROV� WR�EH�DFWLYDWHG�UHPRWHO\�DQG�VR�RQ�
8VH�WKH�PDLQ�PHQX�VHOHFWLRQ���� µ6HW�XS�D�OLQN¶�DV�QRUPDO��EXW�FKRRVH�SRUW���WR�VHOHFW�WKH�GLJLWDO�LQSXWV�RI�WKH�VRXUFH�XQLW��WKHQ�FKRRVH�GHVWLQDWLRQ�SRUW���WR�VHOHFW�WKH�GLJLWDO�RXWSXWV�RI�WKH�GHVWLQDWLRQ�XQLW��3UHVV�6DYH��$OO� FKDQJHV� RI� VWDWH� DW�W KH� GLJLWDO�L QSXWV� DUH� VHQW�W R� WKH� GHVWLQDWLRQ�XQ LW� WR� EH�PLUURUHG� RQ� WKH�GLJLWDO�RXWSXWV�
7KLV�ORJLFDO�OLQN�RI�LQSXWV�RQ�RQH�XQLW�WR�RXWSXWV RQ�DQRWKHU�FRPSOHPHQWV�WKH�0DLQ�PHQX����µ&RQILJXUH�8QLW¶�RSWLRQ����µ&RQILJXUH�'LJLWDO�,�2�SRUW¶�ZKLFK�DOORZV�WKH�VWDWHV�RI�WKH�LQSXWV�WR�EH�H[DPLQHG�DQG�WKH�RXWSXWV�VWDWHV�WR�EH�FKDQJHG��1RWH�WKDW�ERWK�WKHVH�DFWLRQV�DSSO\�WR�WKH�XQLW�QDPHG�ZKHQ�XVLQJ�PDLQPHQX���� WKH\�GR�QRW�DSSO\�WR�DQ\�XQLW�OLQNHG�WR�E\�WKDW�XQLW�
(PEHGGHG�FRPPDQG�VWULQJV���9�����RQZDUGV��
(PEHGGHG�FRPPDQG�VWULQJV�DOORZ�WKH�XQLW�WR�PDNH�DQG�EUHDN�OLQNV�EHWZHHQ�XQLWV�E\�HQWHULQJ�VLPSOH�VWULQJV�LQWR�HLWKHU�RI�WKH�VHULDO�SRUWV��7KH\�DUH�SULQFLSDOO\�LQWHQGHG�WR�EH�XVHG�LQ�DXWRPDWHG�HQYLURQPHQWV�ZKHUH�WKH�QRUPDO�XVHU�LQWHUIDFH�LV�QRW�DSSURSULDWH�
7KH�FRPPDQGV�DOO�EHJLQ�ZLWK�DQ�µDUPLQJ�VWULQJ¶�RI�EHWZHHQ���DQG�WHQ�XVHU�HQWHUHG�FKDUDFWHUV��8VH�DQ\�VWULQJ�RI�FKDUDFWHUV�WKDW�ZLOO�QRW�RFFXU�QDWXUDOO\�LQ�\RXU�GDWD��
0DLQ�PHQX����µ&RQILJXUH�8QLW¶�RSWLRQ�µ$¶��DOORZV�\RX�WR�HQWHU�DQ�DUPLQJ�VWULQJ��<RX�PD\�HQWHU�DQ\�SULQWDEOH�FKDUDFWHU�GLUHFWO\�IURP�WKH�NH\ERDUG��RU�WKH�GHFLPDO�$6&,,�YDOXH�RI�WKH�FKDUDFWHU�\RX�UHTXLUH�SUHFHGHG�E\�D�EDFNVODVK��(�J��?���� �OLQH�IHHG��?���� �&DUULDJH�UHWXUQ��??  �VLQJOH�EDFNVODVK��(�J��HQWHU�)5('??68(?���? UHVXOWV�LQ�)5('?68(GLQJ���?����LV�WKH�EHOO�FKDUDFWHU��
7KH�HPEHGGHG�FRPPDQG�VHW�1RWH� LQ�WKH�IROORZLQJ�^$6` UHSUHVHQWV�DQ\�VWULQJ�RI�XS�WR�WHQ�FKDUDFWHUV�H�J��a���]&RQQHFW�� ^$6`&�,3�QXPEHU!3�SRUW�QXPEHU!'LVFRQQHFW�� ^$6`')RUFHG�GLVFRQQHFW�� ^$6`;(QWHU�PHQX�V\VWHP�� ^$6`1 �RQO\�DSSOLHV�WR�SRUW���
$SDUW�IURP�^$6`1��ZKLFK�FDQ�RQO\�EH�XVHG�RQ�SRUW����WKH�FRPPDQGV�DSSO\�WR�WKH�VRXUFH�XQLW�DQG�VRXUFH�SRUW�ZKHUH�WKH\�DUH�UHFHLYHG�
([DPSOHV��
$�FRQQHFW�FRPPDQG�^$6`&�������3���QR�VSDFHV��DUULYLQJ�DW�SRUW���RI�D�XQLW��ZLOO�OLQN�SRUW���RI�WKDW�XQLW�WR�SRUW���RQ�WKH�XQLW�ZLWK�,3�QXPEHU����������7KLV�FRPPDQG�DFWV�OLNH�PDLQ�PHQX����µ0DNH�D�OLQN¶�DQG�LW�FDQ�DOVR�EH�XVHG�WR�OLQN�WKH�WZR�VHULDO�SRUWV�WR�HDFK�RWKHU��HQWHU�WKH�XQLWV�RZQ�,3�QXPEHU�
7KH�GLVFRQQHFW�FRPPDQG�^$6`'�GLVFRQQHFWV�DQ\�� OLQN�IURP�WKH�XQLW�DQG�SRUW�ZKHUH�LW�HQWHUV��7KLV�LV�OLNH�HQWHULQJ�µ121(¶�DV�WKH�GHVWLQDWLRQ�XQLW�LQ�WKH�µ0DNH�D�OLQN¶�PHQX�
7KH�IRUFHG�GLVFRQQHFW�^$6`;�LV�WKH�VDPH�DV�^$6`'�EXW�LV�H[HFXWHG�DV�VRRQ�DV�LW�LV�UHFHLYHG�DQG�DOVR�IOXVKHV�WKH�SRUW�EXIIHU�ZKHUH�LW�LV�HQWHUHG��
7KH�HQWHU�PHQX�FRPPDQG�^$6`1�RQO\�DSSOLHV� WR�VHULDO�SRUW����DQG�HQWHUV� WKH�PHQX�V\VWHP��$FWV�OLNH�W\SLQJ������LQWR�SRUW���
(PEHGGHG�FRPPDQG�UHVSRQVHV�
7KH�XQLW�FDQ�EH�VHW�WR�VHQG�UHVSRQVHV�EDFN�WR�WKH�SRUW�ZKHUH�HPEHGGHG�FRPPDQGV�HQWHU��7KH�UHVSRQVHV�DUH��$UPHG� RQ�VHHLQJ�WKH�YDOLG�DUPLQJ�VWULQJ�$UPHG�2. YDOLG�DUPLQJ�VWULQJ�DQG�WKH�FRPPDQG�LV�DFFHSWHG�
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56����SRUW��56����SRUW����GLJLWDO�LQSXWV��GLJLWDO�RXWSXWV 2SWLRQ�',3�VZLWFK 873 %1&

3DUDOOHO�SRUW)LOWHUHG�,(&����PDLQV�VRFNHW $8,7HPSHUDWXUH�	�KXPLGLW\�LQSXWV

56����SRUW��56����SRUW�� 2SWLRQ�',3�VZLWFK 873 %1&

3DUDOOHO�SRUW)LOWHUHG�,(&����PDLQV�VRFNHW

$UPHG�(UURU� YDOLG�DUPLQJ�VWULQJ��EXW�WKH�FRPPDQG�LV�QRW�UHFRJQLVHG��
7KH�UHPDLQGHU�DSSO\�WR�WKH�µFRQQHFW¶�FRPPDQG��$UPHG�(UURU� YDOLG�DUPLQJ�VWULQJ��EXW�WKH�,3�QXPEHU�LV�WRR�ORQJ�$UPHG�(UURU� YDOLG�DUPLQJ�VWULQJ��EXW�WKH�,3�QXPEHU�LV�EDGO\�IRUPDWWHG�$UPHG�(UURU� YDOLG�DUPLQJ�VWULQJ��EXW�WKH�SRUW�QXPEHU�LV�QRW�����RU���
7KH�UHVSRQVHV�FDQ�EH� WRJJOHG�21�RU�2))�DV� UHTXLUHG��XVLQJ� WKH�VXE�PHQX�ZKHUH�WKH�DUPLQJ�VWULQJ�LV�HQWHUHG�
&KDQJLQJ�WKH�PHQX�PRGH�WULJJHU�FKDUDFWHU���9�����RQZDUGV�
7KH�XQLW�UHVSRQGV�WR�D�UHSHDWHG�FKDUDFWHU�HQWHUHG�DW�W\SLQJ�VSHHG�LQWR�SRUW���E\�HQWHULQJ�WKH�PHQX�V\VWHP��7KH�GHIDXOW�FKDUDFWHU�LV����0DLQ�PHQX����VXE�PHQX�%�DOORZV�WKH�VHOHFWLRQ�RI�DQ\�VLQJOH�SULQWDEOH�FKDUDFWHU�WR�SHUIRUP�WKLV�IXQFWLRQ�
x /D\RXW�RI�WKH�UHDU�SDQHO�FRQQHFWRUV�RQ�WKH�0DUN���XQLW�
���7KH�GLDJUDP�EHORZ�VKRZV�WKH�SRVLWLRQV�RI�WKH�SRUWV�RQ�D�VWDQGDUG�0N��+LWFK+LNHU�XQLW��$OWKRXJK�ERWK�DUH�VKRZQ��QRUPDOO\�RQO\�RQH�QHWZRUN�SRUW�LV�ILWWHG�

���7KH�GLDJUDP�EHORZ�VKRZV�WKH�SRVLWLRQV�RI�WKH�SRUWV�RQ�D�IXOO\�FRQILJXUHG�0N��+LWFK+LNHU�XQLW��$OO�WKHVH�SRUWV�PD\�QRW�EH�ILWWHG�WR�\RXU�XQLW��GHSHQGLQJ�RQ�WKH�RSWLRQV�RUGHUHG�

7KH�IROORZLQJ�VHFWLRQ�GHWDLOV�WKH�FRQQHFWRUV�DQG�VLJQDO�DVVLJQPHQWV��ZLWK�VRPH�QRWHV�DERXW�KRZ�WR�XVH�HDFK�RI�WKH�SRUWV�
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6HULDO�SRUW�SLQ�FRQQHFWLRQV�
)DFWRU\�GHIDXOW�'&(�FRQILJXUDWLRQ��

6LJQDO�QDPH 6HULDO�SRUW�� 6HULDO�SRUW��'&'�RXW�RI�XQLW�����Y� � �'DWD�RXW�RI�XQLW � �'DWD�LQWR�XQLW � �'75�LQWR�XQLW�
 � ��6LJQDO�JURXQG � �'65�RXW�RI�XQLW�
 � �576�LQWR�XQLW � �&76�RXW�RI�XQLW � �1�& � �
�,I�HQG�WR�HQG�KDQGVKDNH�LV�XVHG��'75�LV�SDVVHG�WR�'65�RQ�WKH�OLQNHG�XQLW��3LQV�ODEHOOHG����Y�DUH�SHUPDQHQWO\�DVVHUWHG�LQ�WKH�WUXH�VWDWH�
2SWLRQDO�'7(�FRQILJXUDWLRQ��
7R�VHW�WKLV�FRQILJXUDWLRQ��GLVFRQQHFW�WKH�XQLW�IURP�WKH�PDLQV�SRZHU��DQG�RSHQ�WKH�XQLW��'&(�'7(�OLQNV�DUH�IRXQG�QH[W�WR�WKH�VHULDO�FRQQHFWRUV��/DEHOOLQJ�RQ�WKH�SULQWHG�FLUFXLW�ERDUG�VKRZV�WKH�OLQN�SRVLWLRQV�

6LJQDO�QDPH 6HULDO�SRUW�� 6HULDO�SRUW��'&'�LQWR�XQLW��LJQRUHG� � �'DWD�LQWR�XQLW � �'DWD�RXW�RI�XQLW � �'75�RXW�RI�XQLW�
 � �6LJQDO�JURXQG � �'65�LQWR�XQLW�
 � �576�RXW�RI�XQLW � �&76�LQWR�XQLW � �1�& � �

�,I�HQG�WR�HQG�KDQGVKDNH�LV�XVHG��'65�LV�SDVVHG WR�'75�RQ�WKH�OLQNHG�XQLW�
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3DUDOOHO�SRUW�SLQ�FRQQHFWLRQV�
)DFWRU\�GHIDXOW�VHWWLQJ�LV�&HQWURQLFV�RXWSXW�SRUW��
&HQWURQLFV 2XWSXW�SRUW ,QSXW�SRUW 3LQ�QXPEHU 'DWD�3URGXFWVVLJQDO�QDPHV� GLUHFWLRQ� GLUHFWLRQ� VLJQDO�QDPHV�
�VWUREH� RXW LQ � VWUREHGDWD�ELW��� RXW LQ � GD�GDWD�ELW��� RXW LQ � GD�GDWD�ELW��� RXW LQ � GD�GDWD�ELW��� RXW LQ � GD�GDWD�ELW��� RXW LQ � GD�GDWD�ELW��� RXW LQ � GD�GDWD�ELW��� RXW LQ � GD�GDWD�ELW��� RXW LQ � GD��DFNQRZOHGJH� LQ RXW �� 1�$EXV\� LQ RXW �� GHPDQGSDSHU�HQG� LQ RXW �� 1�$VHOHFW� LQ RXW �� 1�$Q�F �� Q�F�IDXOW LQ RXW �� 1�$�LQLW� LQ RXW �� 1�$�VHOHFW� LQ RXW �� 1�$JURXQG � � ����� JURXQG

�1RWH�� WKLV�LV�D�PLQLPXP�VXEVHW�RI�WKH�VLJQDOV�QHHGHG�IRU�'DWD�3URGXFWV�LQWHUIDFH�VXSSRUW�
2SWLRQ�',3�VZLWFK�VHWWLQJV�
0N,,,�+LWFK+LNHU�LV�ILWWHG�ZLWK�D�',3�VZLWFK�DFFHVVLEOH�RQ�WKH�EDFN�SDQHO��7KH�DVVLJQPHQWV�DUH��
6ZLWFK�QR )XQFWLRQ��RII����RQ 873��RQ����RQ %1&��RQ����RII $8,��RQ UHVHW�WR�IDFWRU\�GHIDXOWV��µFROG¶�VWDUW�
� UHVHUYHG� UHVHUYHG��RQ UHVHW�WR�IDFWRU\�GHIDXOWV��IDFWRU\�RU�µYHU\�FROG¶�VWDUW��



6ZLWFK�RQ�DQG�WKHQ�SRZHU�XS�WKH�XQLW��$IWHU�D�IHZ�VHFRQGV�VZLWFK�WR�RII�DJDLQ��7KH�IDFWRU\�GHIDXOW�QDPH�LV�+LWFK+LNHU DQG�WKH�SDVVZRUG�LV�SDVV�


1%��VZLWFK���RQO\�DSSOLHV�WR�XQLWV�ILWWHG�ZLWK�WKH�(QKDQFHG�3URWRFRO�VXSSRUW��ZKLFK�XVH�)ODVK�520���:$51,1*�� GR�QRW�GR�D�µYHU\�FROG�VWDUW¶ XQOHVV�\RX�DUH�SUHSDUHG�WR�7)73�D�FRS\�RI�WKH�RSHUDWLRQDO�ILUPZDUH�WR�WKH�XQLW���7)73�LV�D�VLPSOHU�YHUVLRQ�RI�)73��WKH�ILOH�WUDQVIHU�SURWRFRO���7KH�ILUPZDUH�LV�SURYLGHG�DV�D�ILOH�FDOOHG�++7)73�%,1��1RWH�WKDW�WKH�,3�QXPEHU�GHIDXOWV�WR���������
5HVWRULQJ�IDFWRU\�GHIDXOWV�
7ZR�PHWKRGV�DUH�SURYLGHG�WR�UHVWRUH�IDFWRU\�VHWWLQJV��
�� %\�',3�VZLWFK�� GLVFRQQHFW�WKH�XQLW�IURP�WKH�PDLQV�SRZHU��VHW�',3�VZLWFK��� RQ��7XUQ�WKH�SRZHU�WR�WKH�XQLW�RQ�DQG�DIWHU�D�IHZ�VHFRQGV�UHVHW�VZLWFK���EDFN�WR�WKH�RII�SRVLWLRQ�
�� 8VLQJ�WKH�PHQX�V\VWHP��
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����2Q�VWDQGDUG�XQLWV��HQWHU� 
&RQILJXUH XQLW¶�� VSHFLI\LQJ�QDPH�RU�,3�QXPEHU�RI�WKH�ORFDO XQLW��(QWHU�WKH�SDVVZRUG��DQG�WKHQ�XVH�WKH�
5HVWRUH�IDFWRU\�GHIDXOWV
�PHQX�VHOHFWLRQ��$OO�VHWWLQJV�LQFOXGLQJ�WKH�,3�QXPEHU�RI�WKH�XQLW�DUH�UHVHW�WR�WKH�IDFWRU\�GHIDXOW�YDOXHV�
����2Q�XQLWV�ILWWHG�ZLWK�WKH�HQKDQFHG�SURWRFRO�VXSSRUW�SDFN��HQWHU� 
&RQILJXUH�XQLW¶��VSHFLI\LQJ�QDPH�RU�,3�QXPEHU�RI�WKH�DQ\ XQLW��(QWHU�WKH�SDVVZRUG��DQG�WKHQ�XVH�WKH�
5HVHW�DQG�5HVWRUH�IDFWRU\�GHIDXOWV
�PHQX�VHOHFWLRQ��7KH�XQLW�UHVWDUWV��UHVWRUHV�DOO�VHWWLQJV�WR�WKH�IDFWRU\�GHIDXOW�VHWWLQJV�H[FHSW WKH�WKUHH�,3�QXPEHUV��ZKLFK�DUH�SUHVHUYHG��,3�RI�XQLW��,3�RI�GHIDXOW�JDWHZD\��VXE�QHW�PDVN���7KLV�DOORZV� WKH�XVHU� WR� UHVHW�DQ\�XQLW�RQ� WKH�QHWZRUN�ZLWKRXW�ORVLQJ�LWV�,3�QXPEHUV�

'LJLWDO�,�2�SRUW�FRQQHFWLRQV��2SWLRQDO�IHDWXUH��
3LQ�RXWV�RI�WKH WZR�SDUW�VFUHZ�FRQQHFWRUV�IRU�WKH�GLJLWDO�,�2��

2XWSXWV ,QSXWV�Y�������������������Y
������Y������������������Y��������������������������������������������������

�PD\�EH�VHW�WR����Y�E\�LQWHUQDO�OLQN�
8VH�RI�WKH�GLJLWDO�LQSXWV DQG�RXWSXWV��
7KH�IRXU�LQSXW�OLQHV�DUH�RSWLFDOO\�LVRODWHG��$Q�H[DPSOH�RI�KRZ�WR�GULYH�WKHVH�SLQV�IURP�D�
YROWDJH�IUHH�GU\�FRQWDFW
�H�J��D�VZLWFK�RU�UHOD\�FRQWDFW��LV�VKRZQ�EHORZ��

3XVK�EXWWRQ
,QSXW��
�9

)RXU�RXWSXWV� OLQHV�DUH�RSHQ�FROOHFWRU� WUDQVLVWRUV��$Q�H[DPSOH�RI�KRZ�WR�XVH�WKHVH�WR�GULYH�WKH�FRLO�RI�D�UHOD\�LV�VKRZQ��
5HOD\�FRLO

2XWSXW��
��9

1RWHV����� 7KH���9GF�RXWSXW�VKRXOG�QRW�EH�ORDGHG�ZLWK�OHVV�WKDQ����RKPV�DV�WKLV�SRZHU�LV�WKH�PDLQ���9�IRU�WKH�+LWFK+LNHU� FLUFXLWU\��$Q� H[FHVVLYH� ORDG�ZLOO� FDXVH� WKH� LQWHUQDO���9�UHJXODWRU� WR� IROG�EDFN�DQG� WKH�XQLW�ZLOO�QRW�IXQFWLRQ��� $Q�LQWHUQDO�OLQN�DOORZV�VHOHFWLRQ�RI���9�RU����Y�RQ�SLQ���RI�WKH�GLJLWDO�RXWSXW�VRFNHW�
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7HPSHUDWXUH�DQG�KXPLGLW\�PHDVXUHPHQW�
$QDORJXH� LQSXW� SRUWV� FDQ�E H� VSHFLILHG� ZKLFK� DUH� GHVLJQHG� WR� FRQQHFW�W R� H[WHUQDO�W HPSHUDWXUH� DQG�KXPLGLW\�PRGXOHV��8S�WR�IRXU�PRGXOHV�FDQ�EH�FRQQHFWHG��$Q�6103�ZRUNVWDWLRQ�FDQ�EH�XVHG�WR�PRQLWRU�WKH� WHPSHUDWXUH� DQG�KXPLGLW\� DW�W KH� UHPRWH� ORFDWLRQ�� ,Q� DGGLWLRQ� WKH� XQLW� FDQ�E H� FRQILJXUHG� WR� VHQG�6103�WUDSV�ZKHQ� WHPSHUDWXUH�RU�KXPLGLW\� LQSXWV�H[FHHG�VHW�OLPLWV��6HH�DGGHQGXP���IRU�PRUH�GHWDLOV�DERXW�WKH�XVH�RI�6103�

3LQ�RXW�RI�WKH�DQDORJXH�LQSXW�FRQQHFWRUV��

3LQ�DVVLJQPHQWV�� 3LQ�QR� )XQFWLRQ��XSSHU�FRQQHFWRU�� 5HODWLYH�+XPLGLW\�LQSXW��� �Y� 7HPSHUDWXUH�LQSXW��� 3RZHU�WR�VHQVRU� 5HODWLYH�+XPLGLW\�LQSXW��� �Y� 7HPSHUDWXUH�LQSXW��� 3RZHU�WR�VHQVRU
3LQ�DVVLJQPHQWV�� 3LQ�QR� )XQFWLRQ��ORZHU�FRQQHFWRU��LI�ILWWHG�� 5HODWLYH�+XPLGLW\�LQSXW���� �Y�� 7HPSHUDWXUH�LQSXW���� 3RZHU�WR�VHQVRU�� 5HODWLYH�+XPLGLW\�LQSXW���� �Y�� 7HPSHUDWXUH�LQSXW���� 3RZHU�WR�VHQVRU&RQQHFW�7HPSHUDWXUH�DQG�KXPLGLW\�VHQVH�PRGXOH�V��WR�WKH�FRQQHFWRUV��FDUHIXOO\�QRWLQJ�WKH�SLQ�RXWV�DERYH��7KH�WRS�FRQQHFWRU�FDQ�FRQQHFW�WZR�VHQVH�PRGXOHV�DQG�WKH�ORZHU�FRQQHFWRU�FDQ�FRQQHFW�RQH��7KH�ODVW WZR�DQDORJXH�LQSXWV�RQ�WKH�ORZHU�FRQQHFWRU�DUH�UHVHUYHG��

+LWFK+LNHU 6103�ZRUNVWDWLRQ

���������������������������
8SSHU�FRQQHFWRU

�����������������������
/RZHU�FRQQHFWRU

7HPSHUDWXUH�DQG�KXPLGLW\�VHQVH�PRGXOH�

(QYLURQPHQWDO�OLPLWV�VHQG�6103�75$3�DFURVV�QHWZRUN�



++�0$1�'2&����������� ��

7R�FDOLEUDWH�WHPSHUDWXUH��PHDVXUH�WKH�DPELHQW�LQ�WKH�UHJLRQ�RI�WKH�VHQVRU��XVLQJ�DQ�LQGHSHQGHQW�WKHUPRPHWHU�DQG�HQWHU�WKH�YDOXH�UHDG�LQWR�WKH�6103�0,%�LWHP�µ7HPSHUDWXUH�FRUUHFWLRQ¶�8SSHU�DQG�ORZHU�OLPLWV�FDQ�EH�VHW�RQ�DOO�LQSXWV��DQG�WUDSV�ZLOO�EH�JHQHUDWHG�LI�WKH\�DUH�H[FHHGHG��$�IXUWKHU�WUDS�LV�JHQHUDWHG�HDFK�WLPH�WKH�PHDVXUHG�LQSXW�H[FHHGV�WKH�OLPLW�E\�D�IXUWKHU�DPRXQW��$�UHWXUQ�WR�QRUPDO�WUDS�LV�VHQW�ZKHQ�WKH�PHDVXUHG�YDOXH�UHWXUQV�LQWR�WKH�QRUPDO�UHJLRQ�
*HQHUDO�FRPPHQWV�DERXW�+LWFK+LNHU�
8VLQJ�+LWFK+LNHU�ZLWK�EULGJHV�DQG�URXWHUV�
(WKHUQHW� EULGJHV� OHDUQ� ZKHUH� WKH� YDULRXV�0$&� DGGUHVVHV� RQ� \RXU� QHWZRUN� DUH� DQG� IRUZDUG�S DFNHWV�DFFRUGLQJO\�� 7KH\� ZLOO� QRUPDOO\� IRUZDUG� DOO� +LWFK+LNHU� SDFNHWV� SHUIHFWO\�� EXW� VRPH� EULGJHV� DOORZ�ILOWHULQJ�RI�SDFNHWV�EDVHG�RQ�FHUWDLQ�FULWHULD��IRU�H[DPSOH�EURDGFDVWV�DQG�PXOWLFDVWV�FDQ�EH�GLVFDUGHG��,I�0XOWLFDVWV�DUH�GLVDEOHG��PHQX�RSWLRQ����
GLVSOD\�XQLWV�RQ�OLQH
��ZLOO�QRW�GLVSOD\�XQLWV�RQ�WKH�IDU�VLGH�RI�WKH�EULGJH� 7KH�VDPH�DSSOLHV�WR�URXWHUV�DQG�LQWHOOLJHQW�KXEV��7KH\�ZLOO�UDUHO\�SDVV�EURDGFDVWV�RU�PXOWLFDVWV��VR� XQLWV� RQ� WKH� IDU� VLGH� RI� WKHP�ZLOO� QRW� EH� VHHQ�E\�PHQX�RSWLRQ�� ��7KH�+LWFK+LNHU� SURWRFRO�L V� IXOO\�7&3�,3�FRPSOLDQW��DQG�DOORZV�DQ\�XQLW�RQ�WKH�:$1�WR�EH��
�� 3LQJHG��� /LQNHG�WR�DQ\�RWKHU�XQLW��� +DYH�LWV�FRQILJXUDWLRQ�H[DPLQHG�DQG�PRGLILHG
+RZHYHU��XQLWV�RQ�GLIIHUHQW�VXE�QHWV�RI�D�:$1�PXVW�EH�UHIHUUHG�WR�E\�,3�QXPEHU�QRW�QDPH��DQG�YDOLG�HQWULHV�IRU�,3�QXPEHU��GHIDXOW�JDWHZD\�,3�QXPEHU�DQG�VXE�QHW�PDVN�PXVW�EH�HQWHUHG�LQWR�DOO�XQLWV��5HIHU�WR�\RXU�QHWZRUN�DGPLQLVWUDWRU�
+LWFK+LNHU¶V�XVH�RI�8'3�
+LWFK+LNHU�XVHV�8'3�DV�WKH�GDWD�WUDQVSRUW�DQG�HPEHGV�LWV�RZQ�SURWRFRO�ZLWKLQ�LW��+LWFK+LNHU�XVHV�WKH�8'3�VRXUFH�DQG�GHVWLQDWLRQ�VRFNHW�QXPEHUV�RI�������XQOHVV�\RX�KDYH�FRQILJXUHG�WKH�XQLW�WR�VHQG�UDZ�8'3�SDFNHWV��
+LWFK+LNHU¶V�NHHS�DOLYH�KHDUWEHDW�
+LWFK+LNHU�JHQHUDWHV�D�µKHDUWEHDW¶�SDFNHW�DGGUHVVHG�� WR�LWVHOI�HYHU\����VHFRQGV�RU�VR��7KLV�LV�VR�WKDW�WKH�XQLW�FDQ�UHFRYHU�IURP�XQH[SHFWHG�ORFN�XSV�DQG�FRPSOHPHQWV�WKH�KDUGZDUH�ZDWFKGRJ�FLUFXLW��6KRXOG�WKH�XQLW�QRW�UHFHLYH�DQ\�QHWZRUN�WUDIILF�IRU�D�IHZ�PLQXWHV�LW�ZLOO�DOORZ�WKH�ZDWFKGRJ�FLUFXLW�WR�UHVHW�WKH�XQLW��1%� ,I�\RX�HQWHU�WKH�PHQX�V\VWHP�RQ�D�873�XQLW�WKDW�LV�QRW�SOXJJHG�LQWR�D�KXE��LW�ZLOO�UHVHW�LWVHOI�HYHU\�IHZ�PLQXWHV�DQG�DSSHDU�WR�KDYH�µGURSSHG�RXW�RI�PHQX�PRGH¶��7KLQ�QHW�XQLWV�FDQ�VHH�WKHLU�RZQ�KHDUWEHDW�SDFNHWV�ZLWKRXW�EHLQJ�FRQQHFWHG�WR�D�QHWZRUN�
+LWFK+LNHU¶V�HIIHFW�RQ�(WKHUQHW�WUDIILF�
$SDUW�IURP�WKH�µKHDUWEHDW¶�SDFNHW��+LWFK+LNHU�RQO\�VHQGV�QHWZRUN�SDFNHWV�ZKHQ�GDWD�DUULYHV�RQ�LWV�VHULDO�RU�SDUDOOHO�SRUWV��,I�GDWD�DUULYHV�VORZO\��VD\�DW�W\SLQJ�VSHHG��HDFK�FKDUDFWHU�PD\�EH�VHQW�VLQJO\�LQ�LWV�RZQ�SDFNHW�� ,I�GDWD�DUULYHV� IDVWHU��PDQ\�E\WHV� �WKH� IDFWRU\�GHIDXOW�L V������VKDUH�RQH�SDFNHW��(YHU\�SDFNHW�LV�DFNQRZOHGJHG�E\�WKH�UHFHLYLQJ�XQLW���)ODW�RXW�VHULDO�GDWD�DW���N��EDXG�SURGXFHV�����E\WHV�LQ���PV�ZKLFK�HTXDWHV� WR� DERXW� ���� GDWD� SDFNHWV� DQG����� DFN�S DFNHWV� SHU� VHFRQG�� 7KLV� LV� D� YHU\� ORZ� SDFNHW� UDWH�FRPSDUHG�WR�PRVW�RWKHU�QHWZRUN�DWWDFKHG�GHYLFHV�
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6SHFLILFDWLRQ�
56���&�SRUWV�� VSHHGV�XS�WR�����N�EDXG����RU���GDWD����RU���VWRSV��RGG��HYHQ�RU�QR�SDULW\��3UHVHQWHG�RQ�'��PDOH�FRQQHFWRUV�ZKLFK�VXSSRUW�7[G��5[G��576��&76��VLJQDO�JURXQG��'&'�DQG�'75�
3DUDOOHO�SRUW�� FDQ�EH�VHW�DV�D�SDUDOOHO�LQSXW�RU�RXWSXW�SRUW�DQG�VXSSRUWV�ERWK� WKH�&HQWURQLFV�DQG�'DWD�3URGXFWV�SULQWHU�VWDQGDUGV��,QGLFDWRU�OHG�FRQILUPV�WKH�VHOHFWLRQ��3UHVHQWHG�RQ�'���IHPDOH�FRQQHFWRU��
*HQHUDO� ,�2�� IRXU�RSWLFDOO\� LVRODWHG� LQSXWV�VXLWDEOH� WR�GHWHFW�D� UHOD\�FORVXUH�RU�D�VLJQDO�OHYHO�DQG�IRXU�77/�RXWSXWV�VXLWDEOH�WR�GULYH�D�UHOD\�FRLO�HWF��7KLV�LV�DQ�RSWLRQDO�IHDWXUH�
$QDORJXH�LQSXW�SRUWV�� IRXU�SDLUV�RI�LQSXWV�VXLWDEOH�WR�FRQQHFW�WR�H[WHUQDO�WHPSHUDWXUH�KXPLGLW\�PRGXOHV��5HODWLYH�KXPLGLW\�UDQJH���������DFFXUDF\������7HPSHUDWXUH�LQ�&HQWLJUDGH��5DQJH�������DFFXUDF\����GHJUHHV��7KLV�LV�DQ�RSWLRQDO�IHDWXUH�
1HWZRUN�SRUW�� ��0ELW�V�(WKHUQHW�SUHVHQWHG�RQ�HLWKHU���EDVH7��873��� ���P�VHJPHQW����EDVH���%1&�RU�µWKLQ�QHW¶��� ���P�VHJPHQW��RU�$8,�SRUW��7KH�SRZHU�OHG�VKRZV�ZKLFK�W\SH�RI�QHWZRUN�LV�LQ�XVH�
1HWZRUN�S URWRFROV� � ,(((�������(WKHUQHW�� HQFDSVXODWHV� ,3�SDFNHWV��DV�GHILQHG� LQ�5)&������ ,3��8'3��$53��,&03��SLQJ���7)73
��6103
�DQG�,*03�OHYHO���
�SURWRFROV�DUH�VXSSRUWHG�
�7KHVH�SURWRFROV�DUH�VXSSRUWHG�E\�WKH�(QKDQFHG�3URWRFRO�6XSSRUW�RSWLRQ�
3RZHU�VXSSO\�� WKH�XQLWV�DUH�SRZHUHG�E\�DQ�LQWHUQDO�PDLQV�368�UHTXLULQJ����9$&����+]�#��:�7KH�PDLQV�FRQQHFWRU�LV�D�ILOWHUHG�,(&����W\SH�WR�HQVXUH�FRPSOLDQFH�ZLWK�(0,�5),�VWDQGDUGV�$����9DF�����+]�SRZHU�VXSSO\�LV�DYDLODEOH�
,QGLFDWRUV�� /('V�DUH�SURYLGHG�IRU�HDFK�SRUW �
x /$1�SRUW�� 7UL�FRORXU�UHG�JUHHQ�VKRZV�%1&�RU�873�VHOHFWHG��$OVR�DFWV�DV�SRZHU�RQ�OHG�x 7UDIILF�� /('V�IRU�WUDQVPLWWHG�DQG��UHFHLYHG�SDFNHWV�x 6HULDO�SRUWV�� /('V�IRU�7[�GDWD��5[�GDWD��3RUW���KDV�D�
FRPPDQG�PRGH
�OHG�x 3DUDOOHO�SRUW�� /('V�IRU�7[�GDWD��5[�GDWD�DQG�UHG�JUHHQ�OHG�IRU�&HQWURQLFV�RU�'DWD�3URGXFWV�LQWHUIDFH�VWDQGDUG�VHOHFWHG�
3XVK�%XWWRQ�� WR�HQWHU�FRPPDQG�PRGH�
8VHU�VHWWLQJV�DUH�DOO�VDYHG�LQ�LQWHUQDO�QRQ�YRODWLOH�PHPRU\�
(QFORVXUH�� DOO�PHWDO�FDVH�ZLWK�HOHFWULFDOO\�ERQGHG�SDQHOV�HQVXUH�FRPSOLDQFH�ZLWK�(0,�5),�VWDQGDUGV��6L]H�� /HQJWK����PP��:LGWK����PP��+HLJKW���PP�����8���:HLJKW����.J��0RXQWLQJ�DUUDQJHPHQWV��WDEOH�WRS��VWDFNLQJ��2SWLRQDO�UDFN�PRXQWLQJ�NLW�
(QYLURQPHQWDO�� ��WR����GHJUHHV�FHQWLJUDGH����WR�����KXPLGLW\��QRQ�FRQGHQVLQJ��
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$GGHQGXP��
(QKDQFHG�SURWRFRO�VXSSRUW�SDFN��2SWLRQDO�IHDWXUH�
x 6103�VXSSRUW�
x /RFDO�SURFHVVLQJ�� %RROHDQ�ORJLF�HTXDWLRQV�
x 7)73�8SJUDGH�RSWLRQ�
x ,3�EURDGFDVWLQJ�DQG�,*03�
+DUGZDUH�RSWLRQV��
x 7KH�H[SDQVLRQ�UHOD\�,�2�RSWLRQ�
x ���9GF�SRZHU�VXSSO\�RSWLRQ�
�
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x 6103�VXSSRUW�
+LWFK+LNHU�RIIHUV�VXSSRUW�IRU�WKH�6LPSOH�1HWZRUN�0DQDJHPHQW�3URWRFRO��RQH�RI�WKH�PHPEHUV�RI�WKH�7&3�,3�VXLWH�RI�SURWRFROV��8VLQJ�DQ�6103�FOLHQW��IRU�H[DPSOH�+3�2SHQ�9LHZ��WKH�XVHU�FDQ�H[DPLQH�DQG�PRGLI\�WKH�RSHUDWLQJ�SDUDPHWHUV�RI�WKH�XQLW��$GGLWLRQDOO\��+LWFK+LNHU�PD\�EH�FRQILJXUHG�WR�VHQG�6103�WUDSV�IRU�YDULRXV�UHDVRQV�
7KH�FOLHQW�VRIWZDUH�PXVW�EH�FRQILJXUHG�ZLWK�WKH�0DQDJHPHQW�,QIRUPDWLRQ�%DVH��0,%��VXSSRUWHG�E\�WKH�6103�DJHQW�VRIWZDUH�UXQQLQJ�LQ�+LWFK+LNHU��7KH�0,%�LV�SURYLGHG�RQ�D�'26GLVNHWWH�LQ�VLPSOH�$6&,,�WH[W�IRUP�UHDG\�WR�EH�ORDGHG�LQWR�WKH�PDQDJHPHQW�VWDWLRQ��DQG�UHVXOWV�LQ�D�QHZ�WUHH�EHLQJ�DGGHG�XQGHU�WKH�µSULYDWH�HQWHUSULVHV¶�VHFWLRQ�RI�WKH�0,%�QDPHG�µ0XWHN¶��7KH�SRUWLRQV�RI��WKH�0,%�VXSSRUWHG�E\�+LWFK+LNHU�DUH�VKRZQ�SLFWRULDOO\�EHORZ��

0JPW
0,%�,,

3ULYDWH 6\VWHP
(QWHUSULVHV

0XWHN
+LWFK+LNHU

&RQILJ ,2SRUWV
(HSURP

6HWWLQJ�XS�WR�XVH�+LWFK+LNHU�ZLWK�6103�
�� :KHQHYHU�XVLQJ�+LWFK+LNHU��LW�LV�ILUVW�HVVHQWLDO WR�FRQQHFW�D�WHUPLQDO�VHW�WR������EDXG�����1�����WR�VHULDO�SRUW���DQG�XVH�WKH�PHQX�V\VWHP�WR�HQWHU�D�XQLW�QDPH�DQG�,3�QXPEHUV��7KLV�LV�H[SODLQHG�LQ�WKH�RSHQLQJ�VHFWLRQ�µ�4XLFN�VWDUW�IRU�WKH�LPSDWLHQW¶��7\SH������WR�HQWHU�FRPPDQG�PRGH��8VH�PDLQ�PHQX���WR�HQWHU�\RXU�FKRVHQ�XQLW�QDPH��,3�QXPEHU��WKH�,3�QXPEHU�RI�WKH�GHIDXOW�URXWHU��DQG�WKH�VXE�QHW�PDVN�DQG�6DYH�WKHVH�VHWWLQJV�
�� 8VLQJ�\RXU�6103�FOLHQW��VHW�WKH�,3�QXPEHU�RI�WKH�ZRUNVWDWLRQ�WKDW�WKH�XQLW�PXVW�VHQG�LWV�7UDSV�WR��0,%�LWHP�µ7UDS,3¶�EHORZ�
7KH�0XWHN�HQWHUSULVH�0,%�
7KH�µ6\VWHP¶�SDUW�RI�WKH�0,%�VKRZV�WKH�VHYHQ�VWDQGDUG�UHDG�RQO\�YDULDEOHV�GHILQHG�LQ�0,%,,�
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7KH�µ(HSURP¶�SDUW�RI�WKH�0XWHN�0,%�DOORZV�WKH�XVHU�WR�PDQDJH�WKH�REMHFWV�VKRZQ�EHORZ�2EMHFWV�UHODWLQJ�WR�WKH�PDLQ�XQLW�IXQFWLRQV��
0DFQXPEHU � UHDG�RQO\��WKH�YDOXH�RI�WKH�µEXUQHG�LQ¶�(WKHUQHW�QXPEHU�LQ�WKH�XQLW�1DPH � WKH�XQLW�QDPH3DVVZRUG � WKH�XQLW�SDVVZRUG��FRPPXQLW\�,3QXPEHU � XQLW�,3�QXPEHU5RXWHU,3 � WKH�,3�QXPEHU�RI�WKH�GHIDXOW�URXWHU0DVN,3 � WKH�XQLW�VXE�QHW�PDVN63WULJJHU � XQXVHG6SWLPH��6SFKDU��63FRXQW � YDOXHV�WR�GR�ZLWK�ZKHQ�WR�VHQG�SDFNHWV��3OHDVH�VHH�VHFWLRQ�EHORZ�6HULDO3RUW� � VHWWLQJV�IRU�VHULDO�SRUW����VHH�PRUH�EHORZ�6HULDO3RUW� � VHWWLQJV�IRU�VHULDO�SRUW����VHH�PRUH�EHORZ�3DUDOOHO3RUW � VHWWLQJV�IRU�WKH�SDUDOOHO�SRUW��VHH�PRUH�EHORZ�7UDS,3� � WKH�,3�QXPEHU�RI�WKH�ILUVW�PDQDJHPHQW�VWDWLRQ�WKDW�WUDS�PHVVDJHV�DUH�VHQW�WR�7UDS,3� � WKH�,3�QXPEHU�RI�WKH��QG�PDQDJHPHQW�VWDWLRQ�WKDW�WUDS�PHVVDJHV�DUH�VHQW�WR�7UDS,3� � WKH�,3�QXPEHU�RI�WKH��UG�PDQDJHPHQW�VWDWLRQ�WKDW�WUDS�PHVVDJHV�DUH�VHQW�WR�7UDS,3� � WKH�,3�QXPEHU�RI�WKH��WK�PDQDJHPHQW�VWDWLRQ�WKDW�WUDS�PHVVDJHV�DUH�VHQW�WR�,*03LS� � 0XOWLFDVW�JURXS�,3�QXPEHU�IRU�VHULDO�SRUW���,*03LS� � 0XOWLFDVW�JURXS�,3�QXPEHU�IRU�VHULDO�SRUW���

2EMHFWV�UHODWLQJ�WR�ORFDO�SURFHVVLQJ�� %RROHDQ�ORJLF�IXQFWLRQV��
DQGLSV� � ���LQSXW�ELWV�IRU�$1'�HTXDWLRQ���DQGRSV� � ��RXWSXW�ELWV�IRU�$1'�HTXDWLRQ���DQGLSV� � ���LQSXW�ELWV�IRU�$1'�HTXDWLRQ���DQGRSV� � ��RXWSXW�ELWV�IRU�$1'�HTXDWLRQ���RULSV� � ���LQSXW�ELWV�IRU�25�HTXDWLRQ���RURSV� � ��RXWSXW�ELWV�IRU�25�HTXDWLRQ���RULSV� � ���LQSXW�ELWV�IRU�25�HTXDWLRQ���RURSV� � ��RXWSXW�ELWV�IRU�25�HTXDWLRQ���LQYHUWHU � 2XWSXW�ELWV�,19(57(5�

2EMHFWV�UHODWLQJ�WR�DQDORJXH�VHQVH�LQSXWV��
5+�� � 5HODWLYH�+XPLGLW\�LQSXW�QR���7HPS� � 7HPSHUDWXUH�LQSXW�QR���5+�� � 5HODWLYH�+XPLGLW\�LQSXW�QR���7HPS� � 7HPSHUDWXUH�LQSXW�QR����5+�� � 5HODWLYH�+XPLGLW\�LQSXW�QR���7HPS� � 7HPSHUDWXUH�LQSXW�QR����5+�� � 5HODWLYH�+XPLGLW\�LQSXW�QR���7HPS� � 7HPSHUDWXUH�LQSXW�QR����WHPS�FRUUHFW � 7HPSHUDWXUH�&DOLEUDWLRQ�

+LJK�DQG�ORZ�OLPLWV�IRU�WKH�DQDORJXH�LQSXWV��7UDSV�DUH�VHQW�LI�WKHVH�DUH�H[FHHGHG��
5+��ORZ � 5+���ORZ�OLPLW�5+��KL � 5+���KLJK�OLPLW�7HPS��OR � 7HPS��ORZ�OLPLW7HPS��KL � 7HPS��KLJK�OLPLW5+��ORZ � 5+���ORZ�OLPLW�5+��KL � 5+���KLJK�OLPLW�7HPS��OR � 7HPS��ORZ�OLPLW7HPS��KL � 7HPS��KLJK�OLPLW5+��ORZ � 5+���ORZ�OLPLW�5+��KL � 5+���KLJK�OLPLW�7HPS��OR � 7HPS��ORZ�OLPLW
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7HPS��KL � 7HPS��KLJK�OLPLW5+��ORZ � 5+���ORZ�OLPLW�5+��KL � 5+���KLJK�OLPLW�7HPS��OR � 7HPS��ORZ�OLPLW7HPS��KL � 7HPS��KLJK�OLPLW6DYH�EXWWRQ � VDYHV�XVHU�FKDQJHV�DQG�WKH�FXUUHQW�VWDWHV�RI�WKH�RXWSXWV��2XW3RUW��� ��DQG�2XW3RUW$��� ���LQWR�IODVK�PHPRU\��
6HULDO�SRUWV���	���DQG�WKH�SDUDOOHO�SRUW�VXSSRUW�WKH�IROORZLQJ�0,%�LWHPV��

1DPH � SRUW�QDPH�/LQN0DF � 0DF�QXPEHU�RI�WKH�XQLW�WKLV�SRUW�LV�OLQNHG�WR��))� �QRQH���)� �$53�UHIUHVK/LQN3RUW � 3RUW�QXPEHU�RQ�WKH�XQLW�WKDW�WKLV�SRUW�LV�OLQNHG�WR�/LQN,3 � ,3�QXPEHU�RI�WKH�XQLW�WKDW�WKLV�SRUW�LV�OLQNHG�WR72 � LGOH�WLPH�RXW�RI�WKH�DERYH�OLQN�LQ���PV�XQLWV��HJ������ �����[���PV� ��VHFRQGV�/LQN1DPH � WH[W�VWULQJ�GHVFULSWLRQ�RI�WKH�GHVWLQDWLRQ�XQLW�WKDW�WKLV�SRUW�LV�OLQNHG�WR�%DXG � %DXG�UDWH�RI�WKLV�SRUW���VHULDO�SRUWV�RQO\�)RUPDW � 1XPEHU�RI�GDWD�ELWV��VWRS�ELWV�DQG�SDULW\�RI�WKLV�SRUW���VHULDO�SRUWV�RQO\�)ORZ � IORZ�FRQWURO�PHWKRG�RI�WKLV�SRUW���VHULDO�SRUWV�RQO\�0XOWLLQ � ZKHWKHU�WKLV�SRUW�DFFHSWV�RQH�OLQN�RU�HLJKW�GDWD�OLQNV���VHULDO�SRUWV�RQO\�
7KH�µ,23RUWV¶�SDUW�RI�WKH�0XWHN�0,%�DOORZV�WKH�XVHU�WR�PDQDJH��

,Q3RUW� � UHDG�RQO\��WKH�YDOXH�UHDG�E\�RQERDUG�FRQWDFW�VHQVH�LQSXW���,Q3RUW� � UHDG�RQO\��WKH�YDOXH�UHDG�E\�RQERDUG�FRQWDFW�VHQVH�LQSXW���,Q3RUW� � UHDG�RQO\��WKH�YDOXH�UHDG�E\�RQERDUG�FRQWDFW�VHQVH�LQSXW���,Q3RUW� � UHDG�RQO\��WKH�YDOXH�UHDG�E\�RQERDUG�FRQWDFW�VHQVH�LQSXW���
2XW3RUW� � WKH�YDOXH�EHLQJ�RXWSXW�WR�RQERDUG�UHOD\�GULYH���2XW3RUW� � WKH�YDOXH�EHLQJ�RXWSXW�WR�RQERDUG�UHOD\�GULYH���2XW3RUW� � WKH�YDOXH�EHLQJ�RXWSXW�WR�RQERDUG�UHOD\�GULYH���2XW3RUW� � WKH�YDOXH�EHLQJ�RXWSXW�WR�RQERDUG�UHOD\�GULYH���
2XW3RUW$� � WKH�YDOXH�EHLQJ�RXWSXW�WR�H[SDQVLRQ�RSWLRQ�UHOD\���2XW3RUW$� � WKH�YDOXH�EHLQJ�RXWSXW�WR�H[SDQVLRQ�RSWLRQ�UHOD\���2XW3RUW$� � WKH�YDOXH�EHLQJ�RXWSXW�WR�H[SDQVLRQ�RSWLRQ�UHOD\���2XW3RUW$� � WKH�YDOXH�EHLQJ�RXWSXW�WR�H[SDQVLRQ�RSWLRQ�UHOD\���2XW3RUW$� � WKH�YDOXH�EHLQJ�RXWSXW�WR�H[SDQVLRQ�RSWLRQ�UHOD\���2XW3RUW$� � WKH�YDOXH�EHLQJ�RXWSXW�WR�H[SDQVLRQ�RSWLRQ�UHOD\���2XW3RUW$� � WKH�YDOXH�EHLQJ�RXWSXW�WR�H[SDQVLRQ�RSWLRQ�UHOD\���2XW3RUW$� � WKH�YDOXH�EHLQJ�RXWSXW�WR�H[SDQVLRQ�RSWLRQ�UHOD\���
(;3�SRUW� � UHDG�RQO\��WKH�YDOXHV�UHDG�E\�H[SDQVLRQ�RSWLRQ�FRQWDFW�VHQVH�LQSXWV���� ��(;3�SRUW� � UHDG�RQO\��WKH�YDOXHV�UHDG�E\�H[SDQVLRQ�RSWLRQ�FRQWDFW�VHQVH�LQSXWV���� ���(;3�SRUW� � UHDG�RQO\��WKH�YDOXHV�UHDG�E\�H[SDQVLRQ�RSWLRQ�FRQWDFW�VHQVH�LQSXWV����� ���(;3�SRUW� � UHDG�RQO\��WKH�YDOXHV�UHDG�E\�H[SDQVLRQ�RSWLRQ�FRQWDFW�VHQVH�LQSXWV����� ���

7UDSV
7UDSV�DUH�JHQHUDWHG�ZKHQ�FHUWDLQ�HYHQWV�RFFXU�DV�GHVFULEHG�EHORZ��7KH�WUDSV�DUH�VHQW�WR�WKH�,3�QXPEHU�HQWHUHG�LQWR�WKH�YDULDEOH�µ7UDS,3¶��
,�2�([SDQVLRQ�RSWLRQ�,QSXW�3RUW�7UDSV
,QSXW�SRUW����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS��,QSXW�SRUW����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS��,QSXW�SRUW����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS��,QSXW�SRUW����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS��
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,QSXW�SRUW����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS��,QSXW SRUW����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS��,QSXW�SRUW����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS��,QSXW�SRUW����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS��,QSXW�SRUW����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS��,QSXW�SRUW����FKDQJLQJ�VWDWH�IURP�+,*+�WR /2:� �7UDS���,QSXW�SRUW����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���,QSXW�SRUW����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���,QSXW�SRUW����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���,QSXW�SRUW����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���,QSXW�SRUW����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���,QSXW�SRUW����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���
,QSXW�SRUW����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���,QSXW�SRUW����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� 7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���
,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���
,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���,QSXW�SRUW���� FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���
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,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���,QSXW�SRUW�����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���
µ2QERDUG�,QSXW¶�3RUW�7UDSV�DUH�JHQHUDWHG�IRU�FKDQJHV�RI�WKH���RSWLFDOO\�LVRODWHG�LQSXWV��
2QERDUG�,QSXW�SRUW����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���2QERDUG�,QSXW�SRUW����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���2QERDUG�,QSXW�SRUW����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���2QERDUG�,QSXW�SRUW����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���2QERDUG�,QSXW�SRUW����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���2QERDUG�,QSXW�SRUW����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���2QERDUG�,QSXW�SRUW����FKDQJLQJ�VWDWH�IURP�+,*+�WR�/2:� �7UDS���2QERDUG�,QSXW�SRUW����FKDQJLQJ�VWDWH�IURP�/2:�WR�+,*+� �7UDS���
+LWFK+LNHU�IURQW�SDQHO�SXVK�EXWWRQ�7UDSV
7KLV�IHDWXUH�LV�SURYLGHG�DV�D�VLPSOH�FKHFN�WKDW�WUDSV�DUH�RSHUDWLRQDO�DQG�EHLQJ�VHHQ�E\�WKH�PDQDJHPHQW�VWDWLRQ��1RWH�WKDW�SUHVVLQJ�WKH�SXVK�EXWWRQ�DOVR�WDNHV�VHULDO�SRUW���LQWR�FRPPDQG�PRGH��7R�H[LW�FRPPDQG�PRGH�HQWHU�(6&�WR�VHULDO�SRUW���RU�WXUQ�WKH�XQLW�RII�DQG�RQ�DJDLQ�
3XVK�EXWWRQ�35(66('� �7UDS���3XVK�EXWWRQ�5(/($6('� �7UDS���
$QDORJXH�LQSXW�KLJK�DQG�ORZ�OLPLWV�WUDSV��DQG�µUHWXUQ�WR�QRUPDO¶�WUDSV��
5+��/2:�OLPLW�� �7UDS���5+��+,*+�OLPLW�� �7UDS���5+��QRUPDO�� �7UDS���7HPS��/2:�OLPLW�� �7UDS���7HPS��+,*+�OLPLW� �7UDS���7HPS��QRUPDO� �7UDS���5+��/2:�OLPLW� �7UDS���5+��+,*+�OLPLW� �7UDS���5+��QRUPDO� �7UDS���7HPS��/2:�OLPLW� �7UDS���7HPS��+,*+�OLPLW� �7UDS���7HPS��QRUPDO� �7UDS���5+��/2:�OLPLW� ���5+��+,*+�OLPLW� �7UDS���5+��QRUPDO� �7UDS���7HPS��/2:�OLPLW� �7UDS���7HPS��+,*+�OLPLW� �7UDS���7HPS��QRUPDO� �7UDS���5+��/2:�OLPLW� �7UDS���5+��+,*+�OLPLW� �7UDS���5+��QRUPDO� �7UDS���7HPS��/2:�OLPLW� �7UDS���7HPS��+,*+�OLPLW� �7UDS���7HPS��QRUPDO� �7UDS���
(1'�RI�0,%�
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([DPSOHV�RI�XVLQJ�WKH�LWHPV�LQ�WKH�+LWFK+LNHU�0,%�
0DNLQJ�OLQNV�EHWZHHQ�+LWFK+LNHU�SRUWV�
7KH�XVHU�PXVW�VHW�YDOXHV�LQ�WKH�VRXUFH�SRUW�RQ�WKH�VRXUFH�XQLW�RI�WKH�SURSRVHG�OLQN��)RU�H[DPSOH��VXSSRVH�\RX�ZLVK�WR�OLQN�SRUW���RQ�D�FHUWDLQ�XQLW�WR�SRUW���RQ�DQRWKHU�XQLW�KDYLQJ�,3�QXPEHU�����������6HW�6HULDO3RUW� YDOXHV�RI�WKH�VRXUFH�XQLW�DV�IROORZV��

/LQN0DF� ��)��[[��[[���[[ [[��[[��[[ �GRQ¶W�FDUH���&DXVHV�$53�FDFKH�UHIUHVK�/LQN3RUW� �SRUW�/LQN,3� ��������72� �\RXU�FKRVHQ�LGOH�WLPH�RXW�WR�UHOHDVH�WKH�GHVWLQDWLRQ�XQLW��HJ������ �����PVHF�/LQN1DPH� ���������6DYH�EXWWRQ� �6DYH��7KLV�VHWV�XS�WKH�OLQN�DQG�FRPPLWV�LW�WR�IODVK�PHPRU\�
1RWH�� WKH�SURSRVHG�GHVWLQDWLRQ�SRUW�PXVW�QRW�LWVHOI�KDYH�D�OLQN�VHW�
x /RFDO�SURFHVVLQJ�� %RROHDQ�ORJLF�HTXDWLRQV�
7KLV�IHDWXUH�DOORZV�+LWFK+LNHU�WR�ORRN�DW�WKH�VWDWHV�RI�LWV�FRQWDFW�LQSXWV��SHUIRUP�$1'�DQG�25�ORJLF��DQG�WKHQ�VHW�RU�UHVHW�LWV�RXWSXW�UHOD\V��7ZR�H[DPSOHV��
�� LI�FRQWDFW�LQSXWV���25����DUH�VHW��WKHQ�WXUQ�RQ�RXWSXW����� LI�FRQWDFW�LQSXWV����$1'����DUH�VHW��WKHQ�WXUQ�RQ�RXWSXWV���DQG���
7R�VHW�XS�ORFDO�SURFHVVLQJ��VHW�ELWV�LQ�RQH�RU�PRUH�RI�WKH�ILHOGV�DQGLSV���DQGRSV���DQGLSV���DQGRSV���RULSV���RURSV���RULSV���RURSV� DQG�ODVWO\�LQYHUWHU��7KH�ELWV�WKDW�\RX�VHW�LQ�WKH�LQSXW�ILHOGV��DQGLSV���DQGLSV���RULSV���RULSV�� DUH�FRPSDUHG�WR�WKH�VWDWHV�RI�WKH����LQSXW�FRQWDFWV�LQ�WKH�,2�H[SDQVLRQ�PRGXOH��$�ELW�WKDW�LV�VHW�LV�ORRNLQJ�IRU�D�FORVHG�FRQWDFW�RQ�WKH�FRUUHVSRQGLQJ�LQSXW��7KH�ELWV�WKDW�\RX�VHW�LQ�WKH�RXWSXW�ILHOGV��DQGRSV���DQGRSV���RURSV���RURSV���ZLOO�FDXVH�WKH�FRUUHVSRQGLQJ�UHOD\V�WR�EH�WXUQHG�RQ��FRQWDFWV�FORVH���7KH�LQYHUWHU�E\WH�KDV�WKH�HIIHFW�RI�FKDQJLQJ�WKH�DFWLYH�VWDWH�RI�WKH�RXWSXW�UHOD\V�WR�RII��FRQWDFW�RSHQ��DQG�LV�DSSOLHG�DIWHU WKH�ORJLF�LQ�WKH�IRXU�HTXDWLRQV�
+LWFK+LNHU�SURYLGHV�WZR�$1'�HTXDWLRQV�DQG�WZR�25�HTXDWLRQV��HDFK�RI�ZKLFK�DIIHFWV�LWV�RZQ�RXWSXW�V��LQGHSHQGHQWO\��
�� ,I�DOO WKH�ELWV�VHW�LQ�DQGLSV� DUH�VHHQ�DV�FORVHG FRQWDFW�LQSXWV��WKH�UHOD\V�LQ�DQGRSV� DUH�WXUQHG�RQ��� ,I�DOO WKH�ELWV�VHW�LQ�DQGLSV� DUH�VHHQ�DV�FORVHG�FRQWDFW�LQSXWV��WKH�UHOD\V�LQ�DQGRSV� DUH�WXUQHG�RQ��� ,I�DQ\ RI�WKH�ELWV�VHW�LQ�RULSV� DUH�VHHQ�DV�FORVHG�FRQWDFW�LQSXWV��WKH�UHOD\V�LQ�RURSV� DUH�WXUQHG RQ��� ,I�DQ\ RI�WKH�ELWV�VHW�LQ�RULSV� DUH�VHHQ�DV�FORVHG�FRQWDFW�LQSXWV��WKH�UHOD\V�LQ�RURSV� DUH�WXUQHG�RQ�
7KH��,19(57(5�FKDQJHV�WKH�RXWSXW�VHQVH��
�� %LWV�VHW�DV���FDXVH�WKH�RXWSXW�UHOD\V�WR�EH�WXUQHG�21�ZKHQ�HTXDWLRQ�FRQGLWLRQV�DUH�PHW��� %LWV�VHW�DV���FDXVH�WKH�RXWSXW�UHOD\V�WR�EH�WXUQHG�RII�ZKHQ�HTXDWLRQ�FRQGLWLRQV�DUH�PHW��
0DSSLQJ�RI�ELWV�VHW�LQ�LQSXW�ILHOGV�WR�FRQWDFW�LQSXWV��DQG�ELWV�VHW�LQ�RXWSXW�ILHOGV�WR�UHOD\V��
,QSXW�ILHOGV�DSSHDU�DV�D���GLJLW�RFWHW�VWULQJ�� �����������7KH\�FRUUHVSRQG�WR�,QSXW�FRQWDFWV�DV�VKRZQ � ��������������������
2XWSXW�ILHOGV�DQG�WKH�LQYHUWHU�DSSHDU�DV�D���GLJLW�RFWHW�VWULQJ�� ��7KH\�FRUUHVSRQG�WR�UHOD\V�DV�VKRZQ � ���
$OO�ILHOGV�DUH�UHSUHVHQWHG�DV�2&7(7�VWULQJV�ZKLFK�PHDQV�WKDW�WKH\�DUH�VKRZQ�DV�GLJLW�SDLUV�ZLWK�D�UDQJH����WR�))��,QSXW�ILHOGV�DUH�PDGH�XS�RI�IRXU�SDLUV�WR�UHSUHVHQW����LQSXWV��2XWSXW�ILHOGV�DUH�RQO\�RQH�GLJLW�SDLU�WR�UHSUHVHQW���ELWV��([DPSOHV�����������))�VKRZV����LQSXW�ILHOG�ELWV�VHW�� ��WR���LQFOXVLYH��ELW����DQG�
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ELW�����$Q�RXWSXW�ILHOG�VHW�WR����ZRXOG�DIIHFW�UHOD\V���DQG����7KH�LQYHUWHU�E\WH�ELWV�DUH�WKH�VDPH�DV�DQ�RXWSXW�ILHOG�
([DPSOHV�� ������������PHDQV�ORRN�IRU�FRQWDFW�LQSXW���WR�EH�VHW��������������PHDQV�ORRN�IRU�FRQWDFW�LQSXW����WR�EH�VHW���%����������PHDQV�ORRN�IRU�LQSXW�FRQWDFWV��������DQG����WR�EH�VHW�
1RWH�� 3UHVVLQJ�WKH�µ6DYH�EXWWRQ¶�� VDYHV�FXUUHQW�VWDWHV�RI�WKH�RXWSXWV��2XW3RUW��� ��DQG�2XW3RUW$��� ���LQWR�IODVK�PHPRU\��:KHQ�SRZHU�LV�DSSOLHG�WR�WKH�XQLW��WKH�VDYHG�VWDWHV�RI�WKHVH�RXWSXWV�DUH�UHDSSOLHG�WR�WKH KDUGZDUH�
x 7)73�8SJUDGH�RSWLRQ�
+LWFK+LNHU�RSWLRQDOO\�VXSSRUWV�UHPRWH�ILUPZDUH�XSJUDGH�E\�7)73��8QLWV�ZLWK�WKLV�RSWLRQ�DUH�ILWWHG�ZLWK����.E�RI�IODVK�PHPRU\�ZKLFK�LV�VHFWRUHG�LQWR�D�ZULWH�SURWHFWHG�ERRW�EORFN��WZR�SDUDPHWHU�EORFNV�DQG�D�FRGH�EORFN��7R�XSJUDGH�D�XQLW�VLPSO\�7)73�WKH�QHZ�ILUPZDUH�WR�WKH�,3�QXPEHU�RI�WKH�WDUJHW�GHYLFH��7KH�UHPRWH�XQLW�ZLOO�YDOLGDWH�WKH�LQFRPLQJ�ILOH��FKHFNVXP�DQG�QDPH�FKHFN��DQG�WKHQ�UH�SURJUDP�LWV�FRGH�EORFN�
1RUPDO�SRZHU�RQ�VHTXHQFH�
(YHU\�WLPH�WKH�XQLW�LV�SRZHUHG�XS�WKH ERRW�EORFN�YDOLGDWHV�WKH�FRGH�EORFN�E\�FKHFNVXP��,I�LW�SDVVHV�WKH�FKHFN�WKH�ERRW�EORFN�WUDQVIHUV�FRQWURO�WR�WKH�FRGH�EORFN�DQG�QRUPDO�+LWFK+LNHU�IXQFWLRQV�EHJLQ��7KH�/('V�LQGLFDWH�ZKDW�LV�KDSSHQLQJ��
�� 2Q�SRZHU�XS�� /$1�7[�DQG�5[�21�DQG�VHULDO�SRUW���7[�DQG�5[�/('V�IODVK���VHF�� WKH�XQLW�LV�FKHFNLQJ�LWV�SURJUDP��7KLV�WDNHV�D�IHZ�VHFRQGV��� /('V�DGRSW�QRUPDO�VHWWLQJV�� WKH�XQLW�LV�UXQQLQJ�
+LWFK+LNHU�LV�UXQQLQJ�QRUPDOO\�� KRZ�WR�XSJUDGH�WKH�ILUPZDUH�
7KH�7)73�SURWRFRO�LV�D�VLPSOH�YHUVLRQ�RI�)73�ZKLFK�LV�FRPPRQO\�XVHG�E\�HPEHGGHG�FRQWUROOHU�GHYLFHV�VXFK� DV�+LWFK+LNHU� WR� XSJUDGH� WKHLU� LQWHUQDO� ILUPZDUH� VWRUHG� LQ� )ODVK�520��+LWFK+LNHU� ILUPZDUH� LV�SURYLGHG�DV�D�ILOH�FDOOHG�++7)73�%,1��,W�LV����N�ORQJ�DQG�KDV�D�)OHWFKHU�FKHFNVXP�LQ�WKH�ODVW�WZR�E\WHV��7R�XSJUDGH��RU�UHVXUUHFW��D�+LWFK+LNHU�� WKLV� ILOH�PXVW�EH�XSORDGHG�WR�WKH�XQLW�XVLQJ�7)73���7)73&�E\�:HLUG� 6ROXWLRQV� LV� D� YHU\� FRPSDFW�� HIILFLHQW� DSSOLFDWLRQ� WR� DOORZ�:LQ��� WR� SHUIRUP�7)73�3876�DQG�*(76�� ,W�L V� DYDLODEOH� RQ� WKH� ,QWHUQHW� DV� D� ILOH�F DOOHG� 7)73&�=,3� ���NE ORQJ��� ,W�L V� UHTXLUHG� WR� EH�OLFHQVHG��
,Q�WKH�HYHQW�WKDW�D�XQLW�LV�WR�EH�XSJUDGHG�ZLWK�QHZ�ILUPZDUH��SURFHHG�DV�IROORZV��
�� /('V�DUH�VKRZLQJ�QRUPDO�+LWFK+LNHU�VHWWLQJV�� WKH�XQLW�LV�UXQQLQJ�QRUPDOO\��� 3,1*�WKH�XQLW�WR�YHULI\�WKH�,3�QXPEHU�DQG�WKDW�WKH�XQLW LV�FRQQHFWHG�DQG�IXQFWLRQLQJ�QRUPDOO\��� 6HQG� WKH� SURJUDP� ILOH�++7)73�%,1� WR� WKH� XQLW� XVLQJ�7)73�� VHULDO� SRUW���7[�DQG�5[�/('V�V WDUW�)/$6+,1*�� +LWFK+LNHU� ORDGV� WKH� SURJUDP� LQWR� LWV� LQWHUQDO� UDP�P HPRU\�� 7KH� GRZQORDG� WDNHV�W\SLFDOO\����VHFV�RQ���0E�(WKHUQHW� EXW�FDQ�WDNH�PLQXWHV�RQ�D�VORZ�:$1��� 6HULDO�SRUW���7[�DQG�5[�/('V�)/$6+,1*�� 7KH�GRZQORDG�LV�FRPSOHWH�DQG�+LWFK+LNHU�LV�FKHFNLQJ�WKH�)OHWFKHU�FKHFNVXP�RI�WKH�QHZ�SURJUDP�LQ�LWV�UDP�PHPRU\��7KLV�WDNHV�DERXW����VHFV��� 6HULDO�SRUW���DQG�VHULDO�SRUW���7[�DQG�5[ /('V�21�� +LWFK+LNHU�KDV�YHULILHG�WKDW�WKH�SURJUDP�KDV�EHHQ�UHFHLYHG�FRUUHFWO\�DQG�WKH�)ODVK�520�FKLS�LV�QRZ�EHLQJ�SURJUDPPHG��7KLV�WDNHV�DERXW����VHFV��� /$1� 7[� DQG� 5[� 21�� VHULDO� SRUW� �� 7[� DQG� 5[� /('V� )/$6+,1*�� +LWFK+LNHU� KDV� FRPSOHWHG�SURJUDPPLQJ�WKH�)ODVK�520�DQG�KDV�UHVWDUWHG��LW�L V�FKHFNLQJ�WKH�QHZO\�SURJUDPPHG�)ODVK�520��7KLV�WDNHV�DERXW����VHFV��� /('V�DGRSW�QRUPDO�+LWFK+LNHU�VHWWLQJV�� SURJUDP�LV�UXQQLQJ�
1RWHV�� +LWFK+LNHU�ZLOO�RQO\�DFFHSW�WKH�SURJUDP�QDPHG�++7)73�%,1��ZKLFK�PXVW�EH�LQ�FDSLWDOV��$OVR�WKH�ILOH�FDQQRW�EH�SDWFKHG�DV�WKLV�ZLOO�FDXVH�WKH�FKHFNVXP�WR�IDLO�
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7KH�+LWFK+LNHU�SURJUDP�LV�FRUUXSWHG�� VWHSV�WR�WDNH�
9DULRXV�IDXOW�VFHQDULRV�FDQ�UHTXLUH�WKH�SURJUDP�ILOH��++7)73�%,1��WR�EH�VHQW�WR�D�XQLW��
�� :KHQ�XSJUDGLQJ�D�XQLW��WKH�SURJUDP�LV�FRUUXSWHG�GXULQJ�WKH�GRZQORDG��6WHS���DERYH�ZLOO�GHWHFW�WKLV��� :KHQ�FKHFNLQJ�WKH�QHZ�SURJUDP�LQ�)ODVK�520��VWHS���DERYH�GHWHFWV�D�SUREOHP��� :KHQ�LW�LV�SRZHUHG�XS�+LWFK+LNHU�ILQGV�WKDW�WKHUH�LV�D�SUREOHP�ZLWK�WKH�SURJUDP�LQ�LWV�)ODVK�520�
7KH� DERYH� SUREOHPV� DUH� VKRZQ�E \� VHULDO� SRUW� �� 7[� DQG�5[� /('V� IODVKLQJ� FRQWLQXRXVO\��+LWFK+LNHU�FRQWDLQV�D�ZULWH�SURWHFWHG�NHUQHO�ZKLFK�VXSSRUWV�3,1*�DQG�7)73��DQG�WKLV�DOORZV�WKH�XQLW�WR�EH�EURXJKW�EDFN�WR�IXOO�IXQFWLRQDOLW\��)ROORZ�WKH�VWHSV�IURP�QXPEHU����DV�GHVFULEHG�DERYH�
1RWHV�RQ�IDFWRU\�GHIDXOWV�DQG�WKH�7)73�RSWLRQ�
:LWK�WKH�7)73�XSJUDGH�RSWLRQ��DOO�XVHU�VHWWLQJV�DUH�KHOG�LQ�)ODVK�PHPRU\��DQG�WKH\�FDQ�EH�UHVWRUHG�DW�WZR�OHYHOV��7KH�IDFWRU\�GHIDXOWV�DUH��
,3�QXPEHU�� �������� 6HULDO�SRUWV�� �����EDXG�����1�����;RQ��;RII��LQSXW�SRUW'HIDXOW�JDWHZD\�,3�QXPEHU�� ��������� 3DUDOOHO�SRUW�� &HQWURQLFV�RXWSXW6XE�QHW�PDVN�� ������������� 7ULJJHU�FKDUDFWHU�WR�HQWHU�FRPPDQG�PRGH�LV��3DVVZRUG�� SDVV (PEHGGHG�FRGH�DUPLQJ�VWULQJ�LV�RII�1DPH�� +LWFK+LNHU 1HWZRUN�SDFNHWV�� ��� E\WHV�ORQJ��VHQW�ZKHQ����PV�HODSVHV�VLQFH�ODVW�UHFHLYHG�FKDUDFWHU�
µ9HU\�&ROG�VWDUW¶�� IDFWRU\�XVH�WR�LQLWLDOLVH�XVHU�VHWWLQJV�
$W�WKH�IDFWRU\�WKH�ERRW�NHUQHO�LV�PDGH�WR�FRS\�WKH�GHIDXOW�VHWWLQJV�IURP�LWVHOI��UHDG�RQO\��LQWR�ERWK�WKH�µ&ROG¶�DQG�µ:DUP¶�SDUDPHWHU�EORFNV��E\�VHWWLQJ�GLS�VZLWFK���WR�21��7KLV�DOVR�SUHYHQWV�WKH�XQLW�IURP�UXQQLQJ�QRUPDO�+LWFK+LNHU�FRGH��VR�VZLWFK�',3�VZLWFK���RII�D�IHZ�VHFRQGV�DIWHU�SRZHU�XS��
�� 7XUQ�',3�VZLWFK���21�� 3RZHU�WKH�XQLW�21�� +LWFK+LNHU�NHUQHO�GRHV�9HU\�&ROG�VWDUW�� ZDLW�D�IHZ�VHFRQGV�DQG�WXUQ�',3�VZLWFK���2))�� 3LQJ�WKH�XQLW�WR�YHULI\�RSHUDELOLW\�DQG�WKH�,3�QXPEHU��� 6HQG�++7)73�%,1�WR�WKH�XQLW�XVLQJ�7)73��� 6HULDO�SRUW���DQG�VHULDO�SRUW���7[�DQG�5[�/('V�2Q�� IODVK�EHLQJ�UH�SURJUDPPHG��� /$1�7[�DQG�5[�2Q�� ERRW�EORFN�LV�YDOLGDWLQJ�WKH�QHZO\�SURJUDPPHG�FRGH�EORFN��� /('V�DGRSW�QRUPDO�+LWFK+LNHU�VHWWLQJV�� FRGH�LV�UXQQLQJ��� 1RZ�SHUIRUP�D�QRUPDO�µ&ROG�6WDUW¶�DV�GHVFULEHG�EHORZ��
µ&ROG�VWDUW¶�� XVHU�UH�LQLWLDOLVHV�GHIDXOW��VHWWLQJV�
$W�DQ\�WLPH�WKH�XVHU�FDQ�FRS\�WKH�&ROG�VHWWLQJV�LQWR�WKH�:DUP�VHWWLQJV�E\�VHWWLQJ�GLS�VZLWFK���WR�21�
�� 7XUQ�',3�VZLWFK���21�� 3RZHU�WKH�XQLW�21�� 6HULDO�SRUW���7[�DQG�5[�/('V�IODVK���VHF�� ERRW�EORFN�LV�UXQQLQJ��� /$1�7[�DQG�5[�2Q�� ERRW�EORFN�LV�YDOLGDWLQJ�WKH�FRGH�EORFN��7KLV�WDNHV�D�IHZ�VHFRQGV��� +LWFK+LNHU�GRHV�&ROG�VWDUW�DQG�/('V�DGRSW�QRUPDO�+LWFK+LNHU�VHWWLQJV�� FRGH�LV�UXQQLQJ��� 7XUQ�',3�VZLWFK���2))
7KH�PHPRU\�PDS�RI�D�+LWFK+LNHU�ZLWK�WKH�7)73�XSJUDGH�RSWLRQ�
7RS�RI�PHPRU\ ���N�)ODVK �N�ZULWH�SURWHFWHG�%RRW�EORFN��KROGV�WKH�SURJUDP�NHUQHO�N�µZDUP¶�SDUDPHWHU�EORFN�IRU�XVHU�VHWWLQJV�N�µFROG¶�SDUDPHWHU�EORFN�IRU�GHIDXOW�XVHU�VHWWLQJV���N�PDLQ�+LWFK+LNHU�SURJUDP�EORFN8QXVHG ���N
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,3�%URDGFDVWLQJ�DQG�,*03��9�����RQZDUGV��
+LWFK+LNHU�KDV�ORQJ�SURYLGHG�(WKHUQHW�PXOWLFDVWV��VR�WKDW�IRU�H[DPSOH�D�9���GDWD�VWUHDP�FDQ�EH�EURDGFDVW�WR�PDQ\�GHYLFHV��7KH�OLPLWDWLRQ�LV�WKDW�DOO�WKH�+LWFK+LNHUV�PXVW�EH�RQ�WKH�VDPH�VXE�QHW��1RZ�+LWFK+LNHU�VXSSRUWV�,3�EURDGFDVWLQJ�DQG�IXOO�,*03��OHYHO����VXSSRUW��WR�DOORZ�\RX�WR�EURDGFDVW�WR�GHYLFHV�DQ\ZKHUH�RQ�\RXU�:$1��(DFK�RI�WKH�WZR�9���SRUWV�RQ�D�+LWFK+LNHU�FDQ�EH�VHW�WR�EURDGFDVW��WR�LWV�RZQ�EURDGFDVW�JURXS�

,3�EURDGFDVWLQJ�UHOLHV�RQ�XVLQJ�D�VSHFLDO�UDQJH�RI�,3�QXPEHUV��UHVHUYHG�E\�WKH�,3�QXPEHULQJ�FRPPLWWHH��,$1$���LQ�WKH�UDQJH�����������WR������������������7KHVH�,3�QXPEHUV�FRUUHVSRQG�WR�D�EORFN�RI�HWKHUQHW��0$&��DGGUHVVHV�LQ�WKH�UDQJH��������H����������WR��������H��I�II�II��7KH�+LWFK+LNHU�PHQX�V\VWHP�FKHFNV�IRU�WKLV�UDQJH�RI�,3�DGGUHVVHV�DQG�SHUIRUPV�WKH�QHFHVVDU\�WUDQVODWLRQ�WR�HWKHUQHW�DGGUHVVHV�
6HFRQGO\�,3�EURDGFDVWLQJ�UHOLHV�RQ�WKH�QHWZRUN�URXWHUV�WR�SHUIRUP�,*03��LQWHUQHW�JURXS�PDQDJHPHQW�SURWRFRO��LQ�RUGHU�WR�GLVFRYHU�GHYLFHV�WKDW�EHORQJ�WR�,3�EURDGFDVW�JURXSV��,W�GRHV�WKLV�E\�VHQGLQJ�,*03�TXHULHV�DQG�UHFHLYLQJ�WKH�,*03�UHVSRQVHV�IURP�WKHVH�GHYLFHV��UHSRUWLQJ�WKHLU�JURXS�PHPEHUVKLS��+LWFK+LNHU�PD\�EH�FRQILJXUHG�WR�MRLQ�EURDGFDVW�JURXSV��GHVFULEHG�EHORZ���DQG�ZLOO�WKHQ�UHVSRQG�WR�URXWHU�,*03�UHTXHVWV�DSSURSULDWHO\�
+LWFK+LNHU�FRQILJXUDWLRQ�FDQ�EH�SHUIRUPHG�XVLQJ�WKH�PHQX�V\VWHP�RU�6103��DV�GHVFULEHG�EHORZ�
&RQILJXUDWLRQ�IRU�,3�%URDGFDVW�XVLQJ�+LWFK+LNHU�0HQXV�
)RU�H[DPSOH��WR�VHW�VHULDO�SRUW���RQ�D�PDVWHU�XQLW�WR�EURDGFDVW�WR�D�JURXS�RI�XQLWV�RQ�WKH�EURDGFDVW�,3�QXPEHU������������SURFHHG�DV�IROORZV��
6HWWLQJ�XS�WKH�EURDGFDVWLQJ�XQLW��
x 8VH�WKH�PDLQ�PHQX�LWHP���� 6HW�XS�/LQN��HQWHULQJ�WKH�,3�QXPEHU�RI�WKH�PDVWHU�XQLW�DQG�LWV�SDVVZRUG��x (QWHU�WKH�SRUW�QXPEHU�ZKLFK�LV�WR�EURDGFDVW����LQ�WKLV�H[DPSOH�x (QWHU�WKH�H[DPSOH�EURDGFDVW�,3�QXPEHU�������������DV�WKH�QDPH�RI�WKH�GHVWLQDWLRQ�XQLW�x &KRRVH�DQ�LGOH�WLPH�RXW�RU�SUHVV�HQWHU�WR�DFFHSW�WKH���VHF�GHIDXOW�x 3UHVV�6�WR�VDYH�WKHVH�VHWWLQJV�
1RWHV��� 9DOLG�,3�QXPEHUV�IRU�,3�PXOWLFDVW�JURXSV�DUH�LQ�WKH�UDQJH�����������WR������������������VR�ZKHQ�\RX�HQWHU�D�QXPEHU�LQ�WKLV�UDQJH�DV�WKH�µGHVWLQDWLRQ�XQLW¶��+LWFK+LNHU�DXWRPDWLFDOO\�VHWV�LWVHOI�XS�WR�SHUIRUP�,3�EURDGFDVWLQJ�� 7KH�EURDGFDVWLQJ�XQLW�GRHV�QRW�QHHG�WR�MRLQ�WKH�EURDGFDVW�JURXS��DQG�LQ�IDFW�LW�KDV�QRW�MRLQHG�RQH�LQ�WKH�DERYH�H[DPSOH�� LW�KDV�VLPSO\�EHHQ�WROG�WR�VHQG�WR�RQH�

+LWFK+LNHU
+LWFK+LNHU

+LWFK+LNHU
+LWFK+LNHU

µ0DVWHU�XQLW¶�VHQGLQJ�WR�D�EURDGFDVW�JURXS�
��FRSLHV�RI�WKH�GDWD�VWUHDP

7KUHH�XQLWV�EHORQJLQJ�WR�WKH�EURDGFDVW�JURXS�

'DWD�VWUHDP

,3
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6HWWLQJ�XS�XQLWV�WR�MRLQ�WKH�EURDGFDVW�JURXS��
x 8VH�WKH�PDLQ�PHQX�LWHP���� &RQILJXUH�8QLW��HQWHULQJ�WKH�,3�QXPEHU�RI�WKH�XQLW�DQG�LWV�SDVVZRUG��x (QWHU�WKH�SRUW�QXPEHU�ZKLFK�LV�WR�MRLQ�WKH�EURDGFDVW�JURXS����RU ���WKH�SDUDOOHO�SRUW�FDQQRW�EH�XVHG��x 8VH�VXE�PHQX���� 5HQDPH�3RUW DQG�HQWHU�WKH�H[DPSOH�EURDGFDVW�JURXS�,3�QXPEHU�DV�IROORZV��,*03���������� �RQH�VSDFH�EHWZHHQ�WKH�OHWWHUV�,*03�DQG�WKH�,3�QXPEHU��x 3UHVV�6�WR�VDYH�WKHVH�VHWWLQJV�
3HUIRUP�WKH�VWHSV�DERYH�RQ�HDFK�XQLW�SRUW�ZKLFK�\RX�ZLVK�WR�UHFHLYH�GDWD�EURDGFDVW�E\�WKH�PDVWHU�
1RWHV��� WKH�SRUW�QDPH�QRZ�DSSHDUV�DV�,*03��EXW�LI�WKH�XQLW�FRQILJXUDWLRQ�LV�H[DPLQHG��PDLQ�PHQX�����LW�FDQ�EH�VHHQ�WKDW�WKH�SRUW�UHSRUWV�LWVHOI�DV�� QDPHG�,*03�JURXS����������� � GHVWLQDWLRQ�SRUW�� LI�\RX�ZDQW�GDWD�DUULYLQJ�DW�D�SRUW�ZKLFK�KDV�MRLQHG�D�EURDGFDVW�JURXS�WR�EH�DXWRPDWLFDOO\�VHQW�EDFN WR�WKH�PDVWHU�XQLW��GR�QRW�VHW�OLQNV�RQ�WKHVH�SRUWV�
&RQILJXUDWLRQ�IRU�,3�%URDGFDVW�XVLQJ�6103�
)RU�H[DPSOH��WR�VHW�VHULDO�SRUW���RQ�D PDVWHU�XQLW�WR�EURDGFDVW�WR�D�JURXS�RI�XQLWV�RQ�WKH�EURDGFDVW�,3�QXPEHU������������SURFHHG�DV�IROORZV��
2Q�WKH�PDVWHU�XQLW��
�� 8VLQJ�\RXU�6103�ZRUNVWDWLRQ�HQWHU�WKH�,3�EURDGFDVW�JURXS�QXPEHU�����������LQWR�WKH�2,'�IRU�VHULDO�SRUW����7KH�2,'6�µ,*03LS�¶�DQG�µ,*03LS�¶�FRUUHVSRQG�WR�VHULDO�SRUWV���DQG���UHVSHFWLYHO\�
�� 6HW�WKH�UHPDLQLQJ�6HULDO3RUW� YDOXHV�DV�IROORZV��
/LQN0DF� ��������H���������
/LQN,3� ����������/LQN1DPH� �µ���������¶

7KH�/LQN0DF QXPEHU�LV�FRPSRVHG�DV�IROORZV��

7KH�ILUVW���GLJLWV�DUH�DOZD\V��������H�7KH��WK�WR��WK�GLJLWV�DUH�WKH��QG�WR��WK�GLJLWV�RI�WKH�EURDGFDVW�,3�QXPEHU�
/LQN0DF� ��������H���������

1%��7KH��WK�GLJLW�DOZD\V�KDV�WKH�WRS�ELW�VHW�WR����VR�LWV�PD[�YDOXH�LV��I�KH[�
����6DYH�EXWWRQ� �6DYH�WKH VHWWLQJV�DERYH��7KLV�VHWV�XS�WKH�OLQN�DQG�FRPPLWV�LW�WR�IODVK�PHPRU\�
2Q�WKH�UHFHLYLQJ�XQLWV��
�� 8VLQJ�\RXU�6103�ZRUNVWDWLRQ�HQWHU�WKH�,3�EURDGFDVW�JURXS�QXPEHU�����������LQWR�WKH�2,'�,*03LS��RU����GHSHQGLQJ�RQ�ZKLFK�VHULDO�SRUW�\RX�ZLVK�WR�UHFHLYH�WKH�EURDGFDVWV�
����6DYH�EXWWRQ� �6DYH�WKH�VHWWLQJV�DERYH�
1RWHV�� � WKH�GHVWLQDWLRQ�SRUWV�RQ�WKH�UHFHLYLQJ�XQLWV�PXVW�QRW�WKHPVHOYHV�KDYH�OLQNV�VHW�� 9DOLG�,3�QXPEHUV�IRU�,3�PXOWLFDVW�JURXSV�DUH�LQ�WKH�UDQJH�����������WR�����������������
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������������������������������������������������������������������������������������������������������������������������
������������������������������������������������������������������������������������������������������������������

����������� �������������������������������������������������������������������������
,QSXWV

2XWSXWV���9GF�3RZHU��DPS�IXVH�LQVLGH�

+DUGZDUH�RSWLRQV��
x 7KH�H[SDQVLRQ�UHOD\�,�2�RSWLRQ�
7KLV�RSWLRQ�LV�SURYLGHG�LQ�D���´�UDFN�PRXQW�FDVH�DSSUR[LPDWHO\�WZLFH�DV�ZLGH�DV�WKH�VWDQGDUG�XQLW��7KH�H[WUD�LQSXWV�DQG�RXWSXWV�DUH�PRXQWHG�LQ�WKH�5+6�RI�WKH�XQLW��DV�YLHZHG�IURP�WKH�IURQW��DQG�IHDWXUH�LQGLFDWRU�OHGV�DQG ODPS�WHVW�EXWWRQ�RQ�WKH�IURQW�SDQHO�DQG�WZR�SDUW�FRQQHFWRUV�RQ�WKH�EDFN�SDQHO�

7KLV�RSWLRQ�SURYLGHV��
�� 8S�WR����FRQWDFW�VHQVH�LQSXWV�VXLWDEOH�IRU�FRQQHFWLRQ�RI�D�YROW�IUHH�VZLWFK�RU�UHOD\�FRQWDFW��� 8S�WR���PLQLDWXUH UHOD\V��HDFK�SUHVHQWLQJ�D�QRUPDOO\�FORVHG��QRUPDOO\�RSHQ�DQG�FRPPRQ�FRQWDFW��� $Q�LQGLFDWRU�SDQHO�WKDW�VKRZV�WKH�VWDWHV�RI�WKH�FRQWDFW�VHQVH�LQSXWV�DQG�WKH�UHOD\�RXWSXWV��7KLV�SDQHO�KDV����/('V�WKDW�LQGLFDWH�WKH�VWDWHV�RI�WKH����FRQWDFW�VHQVH�LQSXWV��$VVRFLDWHG�ZLWK�WKH�/('V�DUH����GLS�VZLWFKHV�ZKLFK�DOORZ�WKH�XVHU�WR�VHOHFW�ZKHWKHU�DQ�OHG�LV�21�IRU�D�FORVHG�RU�RSHQ�FRQWDFW��7KH�SDQHO�DOVR�KDV���/('V�ZKLFK�LQGLFDWH�WKH�FXUUHQW�VWDWH�RI�WKH���UHOD\V��21�PHDQV�WKDW�WKH�FRPPRQ�DQG�QRUPDOO\�RSHQ�FRQWDFWV�DUH�FRQQHFWHG��,Q�DGGLWLRQ��WKHUH�LV�D�ODPS�WHVW�SXVK�EXWWRQ�DQG�DQ�21�2))�SRZHU�VZLWFK��� 6XSSRUWHG�E\�WKH�RSWLRQDO�6103�VRIWZDUH�PRGXOH�
3LQ�RXW�RI�WKH�UHDU�SDQHO�FRQQHFWRUV�IRU�WKH�H[SDQVLRQ�UHOD\�,�2�RSWLRQ����9GF�SRZHU�RSWLRQ�VKRZQ��
7KHUH�DUH�WKUHH�URZV�RI������PP�SLWFK��WZR�SDUW�VFUHZ�FRQQHFWRU�VRFNHWV�RQ�WKH�UHDU�SDQHO�WR�WHUPLQDWH�WKH����FRQWDFW�LQSXWV�DQG��XS�WR��HLJKW�UHOD\�RXWSXWV��7KHUH�LV�DOVR�D���PP�SLWFK��WZR�SDUW�VFUHZ�FRQQHFWRU�XVHG�WR�WHUPLQDWH����9GF�SRZHU�WR�WKH�XQLW��7KH�ERWWRP�URZ�RI�FRQQHFWRUV�FDUULHV�FRQWDFW�LQSXWV���� ����WKH�PLGGOH�URZ�FDUULHV�FRQWDFW�LQSXWV����� ����DQG�WKH�WRS�URZ�FDUULHV�WKH�UHOD\�FRQWDFWV�

,QSXW�QR���
&RPPRQ�IRU�LQSXW�QR���,QSXW�QR����

&RPPRQ�IRU�LQSXW�QR����

5HOD\�QR����QRUPDOO\�FORVHG�FRQWDFW5HOD\�QR��FRPPRQ�FRQWDFW5HOD\�QR����QRUPDOO\�RSHQ�FRQWDFW

���9GF�SRZHU�LQSXW�
&KDVVLV�HDUWK�
�9GF�SRZHU�LQSXW�

+LWFK+LNHU

���LQSXWV�DQG���RXWSXWV
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+LWFK+LNHU
��9GF

���9GF
GLRGH

FKDVVLV

���9GF
�9GF �9GF&KDVVLV

$V�VKRZQ��WKH�LQSXWV�DUH�DUUDQJHG�DV�D�SDLU�RI�SLQV�IRU�HDFK�FRQWDFW�LQSXW��RQH�SLQ�EHLQJ�VLJQDO�JURXQG�DQG�WKH�RWKHU�EHLQJ�WKH�FRQWDFW�LQSXW�DV�VKRZQ�DERYH��1RWH�WKDW�WKH�FRQWDFW�LQSXWV�QXPEHU�IURP�ULJKW�WR�OHIW��7KH�RXWSXWV�DUH�DUUDQJHG�DV�WKUHH�SLQV�SHU�UHOD\�� QRUPDOO\�FORVHG��FRPPRQ�DQG�QRUPDOO\�RSHQFRQWDFWV�IURP�ULJKW�WR�OHIW�IRU�D�WRWDO�RI����SLQV�
([DPSOH�XVDJH�RI�WKH�UHOD\�H[SDQVLRQ�RSWLRQ�
$Q�H[DPSOH�RI�KRZ�WR�GULYH�WKH�FRQWDFW�VHQVH�LQSXWV�SLQV�IURP�D�
YROWDJH�IUHH�GU\�FRQWDFW
�H�J��D�VZLWFK�RU�UHOD\�FRQWDFW��LV�VKRZQ�EHORZ��

$Q�H[DPSOH�RI�KRZ�WR�XVH�WKH�UHOD\�RXWSXW�FRQWDFWV�WR�GULYH�D�77/�JDWH�LQSXW��

77/�
�Y

x ���9GF�SRZHU�VXSSO\�RSWLRQ�
7KH�H[SDQGHG�,�2�+LWFK+LNHU�FDQ�EH�RUGHUHG�IRU�XVH�RQ�D����9GF�EDWWHU\�VXSSO\��7KH�LQWHUQDO�DUUDQJHPHQW�RI�WKH�SRZHU�VXSSO\�FLUFXLWU\�LV�VKRZQ�EHORZ��

([WHUQDO�UHOD\�FRQWDFW�

5HOD\�QR����FRQWDFWV�RQ�+LWFK+LNHU�H[SDQVLRQ�ERDUG�

&RQQHFWRU�SLQ��
&RQQHFWRU�SLQ��

&RQQHFWRU�SLQ��

&RQQHFWRU�SLQ���LQSXW�QR����
&RQQHFWRU�SLQ���FRPPRQ�IRU�LQSXW�QR����

��SLQ�SRZHUFRQQHFWRU�

'&�� '&�FRQYHUWHU�

+LWFK+LNHU

+LWFK+LNHU
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7KH�5HPRWH�&RQWUROOHG�0DLQV�VRFNHW�
7KLV� XQLW� FDQ�E H� XVHG� WR� FRQWURO� PDLQV� SRZHU� WR� DQRWKHU HTXLSPHQW�� HLWKHU� FRQWUROOHG� UHPRWHO\� E\�+LWFK+LNHU��RU�ORFDOO\�E\�XVLQJ�WKH�IURQW�SDQHO�SRZHU�VZLWFK��,W�LV�LGHDO�IRU�VLWXDWLRQV�ZKHQ�D�KRVW�V\VWHP�LV�DYDLODEOH��EXW�ORFDWHG�VRPH�GLVWDQFH�DZD\�IURP�WKH�ORDG�UHTXLULQJ�SRZHU�FRQWURO�
,W�SURYLGHV�WKH�IROORZLQJ�IHDWXUHV�
x ,QWHUQDO�3RZHU�6ZLWFK�� $OORZV�WRWDO�FRQWURO�RYHU�WKH�VWDWH�RI�WKH�VRFNHW��RQ�RII�UHPRWH�FRQWURO��x +LJK�3RZHU � 0D[LPXP�ORDG�PD\�EH�XS�WR����$PSV�x 6WDQGDUG�,(&�SOXJ�DQG�VRFNHW�� 'HWDFKDEOH�SRZHU�FRUGV�
:KHQ�XVHG�ZLWK�WKH�+LWFK+LNHU�LW�FDQ�EH�XVHG�WR�FRQWURO�WKH�SRZHU�WR�UHPRWH�HTXLSPHQW�
�VW PHWKRG�� XVLQJ�GLJLWDO�SRUW�WR�SRUW�OLQNV��

�QG PHWKRG�� XVLQJ�WKH�+LWFK+LNHU�PHQX�V\VWHP��

�UG PHWKRG�XVLQJ�6103��

+LWFK+LNHU

+LWFK+LNHU

+LWFK+LNHU

+LWFK+LNHU

+LWFK+LNHU

5HPRWH�FRQWUROOHG�PDLQV�VRFNHW�

5HPRWH�FRQWUROOHG�PDLQV�VRFNHW�

5HPRWH�FRQWUROOHG�PDLQV�VRFNHW�

6ZLWFK�WR�FRQWURO�UHPRWH�SRZHU

'LJLWDO�LQSXW�SRUW���RI���
6ZLWFKHG�SRZHU�WR�UHPRWH�HTXLSPHQW�

'LJLWDO�RXWSXW�SRUW���RI���

'LJLWDO�RXWSXW�SRUW�0HQX«

6103«
6103�ZRUNVWDWLRQ�
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6SHFLILFDWLRQV�
5DWLQJV������������9$&����$PS�������+]5HOD\�&RLO����9'&��2P$���2�RKP6L]H� ����´:�[����´�+�[�����´�'��Z�R�SRZHU�FRUG�
%HIRUH�XVLQJ�WKH�SRZHU�PRGXOH
Please note the following important considerations for operation of the unit:

x 'R� QRW� H[FHHG� WKH� 0D[LPXP� 5HFRPPHQGHG� $PELHQW� RI� ��� GHJUHHV� FHQWLJUDGH�� 9HULI\� WKDW�W KH�ZRUVW�FDVH�WHPSHUDWXUHV�ZLOO�QRW�H[FHHG�WKLV�OLPLW�x 'R�QRW�H[FHHG�WKH�RXWSXW�ORDG�OLPLW�RI����$PSV�x &RQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�WKH�FRQQHFWLRQ�RI�HTXLSPHQW�WR�WKH�VXSSO\�FLUFXLW�DQG�WKH�HIIHFW�WKDW�RYHUORDGLQJ� RI� FLUFXLWV� FRXOG�K DYH� RQ� RYHU� FXUUHQW� SURWHFWLRQ� DQG� VXSSO\� ZLULQJ�� $SSURSULDWH�FRQVLGHUDWLRQ�RI�HTXLSPHQW�QDPHSODWH�UDWLQJV�VKRXOG�EH�XVHG�ZKHQ�DGGUHVVLQJ�WKLV�FRQFHUQ�x (QVXUH�WKDW�WKH�RSHUDWLRQ�HQYLURQPHQW�KDV�KXPLGLW\�RI�OHVV�WKDQ�����QRQ�FRQGHQVLQJ�
)URQW�3DQHO

3RZHU�6ZLWFK
7KH�SRZHU�VZLWFK�FRQWUROV�WKH�SRZHU�RXW�RI�WKH�XQLW�DQG�PD\�EH�SRVLWLRQHG�LQ�RQH�RI�WKUHH�SRVLWLRQV������FHQWUH�LV�RII������OHIW�LV�RQ�DQG��5��ULJKW�LV�UHPRWH�FRQWURO�
5HFHSWDFOH
7KH�UHFHSWDFOH�LV�IRU�ORDG�FRQQHFWLRQ��(QVXUH�WKDW�WKH�WRWDO�RXWSXW�/RDG�GRHV�QRW�H[FHHG����$PSV�
5HDU�3DQHO

$&�,QSXW�VRFNHW�
7KH�XQLW� KDV� D� VLQJOH� ,(&� LQSXW� SRZHU� FRQQHFWRU��$� VWDQGDUG�PDLQV� SRZHU� FDEOH� LV�SOXJJHG� LQWR� WKLV�VRFNHW�

��������5
��$�0D[

���9DF

$&�,1 &RQWUROOHU
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&RQWUROOHU�VRFNHW�
&RQQHFW�WKH�FRQWUROOHU�FDEOH�WR�WKLV�5-���FRQQHFWRU��7KLV�SRUW�DOORZV�WKH�UHFHSWDFOH�WR�EH�WXUQHG�RII�DQG�RQ�E\�+LWFK+LNHU��7KH�RWKHU�HQG�RI�WKLV�FDEOH�VKRXOG�FRQQHFW�WR�WKH�+LWFK+LNHU�RQ�LWV�'LJLWDO�RXWSXW�SRUW�
,QVWDOODWLRQ�
:DUQLQJ�� 1R� 8VHU� 6HUYLFHDEOH� 3DUWV�, QVLGH�� 2SHQLQJ� WKH� XQLW� ZLOO� YRLG� WKH� PDQXIDFWXUHU�ZDUUDQW\�DQG�FRXOG�VXEMHFW�WKH�RSHUDWRU�WR� OHWKDO�YROWDJHV���� 5HWXUQ�WKH�XQLW�WR�\RXU�UHVHOOHU�IRU�UHSDLU�LI�QHFHVVDU\�
���$WWDFK� WKH� ORDG� WR� WKH� UHFHSWDFOH�RQ� WKH� IURQW�RI� WKH�XQLW��7KLV�PD\�EH�D�SULQWHU��&38�RU�DQ\�GHYLFH�ZLWK�WKH�SURSHU�SRZHU�FRQQHFWRU�DQG�UDWHG�DW����$PSV�RU�OHVV�
���&RQQHFW�WKH�FRQWUROOHU�FDEOH�EHWZHHQ�WKH�XQLW�FRQWUROOHU�SRUW�DQG�WKH�+LWFK+LNHU�'LJLWDO�RXWSXW�SRUW��FKRRVLQJ�RQH�RI�WKH�IRXU�SURYLGHG�GLJLWDO�RXWSXWV�
��� 0DNLQJ�VXUH� WKH�3RZHU�6ZLWFK��RQ� WKH�IURQW�SDQHO��LV�LQ�WKH�FHQWUH�������RII�SRVLWLRQ��SOXJ�LQ�PDLQV�SRZHU�WR�WKH�,(&�VRFNHW�PDUNHG�$&�,1�
0DQXDO�2SHUDWLRQ�
3XVK�WKH�SRZHU�VZLWFK�WR�WKH�OHIW������7KH�ORDG�FRQQHFWHG�WR�WKH�UHFHSWDFOH�VKRXOG�WXUQ�RQ�
+LWFK+LNHU�2SHUDWLRQ�
3XVK�WKH�SRZHU�VZLWFK�WR�WKH�ULJKW��5���8VLQJ�+LWFK+LNHU��DFWLYDWH�WKH�FKRVHQ�GLJLWDO�RXWSXW�� WKLV�FDQ�EH�GRQH�HLWKHU�E\����XVLQJ�WKH�PHQX�V\VWHP��RU����XVLQJ�WKH�6103�RSWLRQ��RU����E\�PDNLQJ�D�+LWFK+LNHU�GLJLWDO�SRUW�OLQN��ZKLFK�OLQNV�DQRWKHU�XQLWV�GLJLWDO�LQSXWV�WR�WKLV�XQLWV�GLJLWDO��7KH�ORDG�FRQQHFWHG�WR�WKH�UHFHSWDFOH�VKRXOG�WXUQ�RQ�
&RQWURO�3RUW�3LQ�2XWV�
7KH�FRQWURO�SRUW�LV�DQ�5-���FRQQHFWRU�ZLUHG�DV�VKRZQ��
3LQ )XQFWLRQ� 5HWXUQ� 5HWXUQ� 9�����9'&�QRPLQDO�� 9�����9'&�QRPLQDO�
&RQQHFWLQJ�WR�D�+LWFK+LNHU�
7KH�SLQ�RXWV�RI�WKH�WZR�SDUW�VFUHZ�FRQQHFWRU�IRU�WKH�GLJLWDO�RXWSXW�SRUW�DUH��DV�YLHZHG�IURP�WKH�UHDU���

2XWSXWV�Y��������������������Y
������������������������������
�1%�� PXVW�EH�VHW�WR����Y�E\�LQWHUQDO�OLQN�
6R�LW�LV�QHFHVVDU\�WR�FRQQHFW�WKLV�FRQQHFWRU�WR�D�UHPRWH�FRQWUROOHG�VRFNHW�XVLQJ�ZLULQJ�DV�VKRZQ��
+LWFK+LNHU�GLJLWDO�RXWSXW�SRUW�� �VW�5HPRWH�FRQWUROOHG�VRFNHW�5-���SLQ���Y ��	��2XWSXW�� ��	��
7R�FRQQHFW�D��QG���UG DQG��WK UHPRWH�FRQWUROOHG�VRFNHWV��ZLUH�DV�DERYH�EXW�FRQQHFW�WR�+LWFK+LNHU�RXWSXWV�����DQG����DV�VKRZQ��

�������
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+LWFK+LNHU�GLJLWDO�RXWSXW�SRUW�� �QG 5HPRWH�FRQWUROOHG�VRFNHW�5-���SLQ���Y ��	��2XWSXW�� ��	��+LWFK+LNHU�GLJLWDO�RXWSXW�SRUW�� �UG 5HPRWH�FRQWUROOHG�VRFNHW�5-���SLQ���Y ��	��2XWSXW�� ��	��+LWFK+LNHU�GLJLWDO�RXWSXW�SRUW�� �WK 5HPRWH�FRQWUROOHG�VRFNHW�5-���SLQ���Y ��	��2XWSXW�� ��	��
7URXEOH�VKRRWLQJ�
)LUVW��DOZD\V�PDNH�VXUH�WKDW�WKH�PDLQV�VRFNHW�WKDW�WKH�XQLW�LV�SOXJJHG�LQWR�ZRUNV�ZLWK�DQRWKHU�GHYLFH�
3UREOHP� /RDG�ZLOO�QRW�WXUQ�RQ�6ROXWLRQ� 0DNH�VXUH�SRZHU�FRUG�LV�SOXJJHG�LQWR�WKH�XQLW�DQG�WKH�ZDOO
3UREOHP� /RDG�ZLOO�QRW�WXUQ�RQ�ZKHQ�VZLWFK�LV�LQ�³5´�PRGH�6ROXWLRQV�0DNH�VXUH�WKDW�WKH FRQWUROOHU�FDEOH�LV�SOXJJHG�LQWR�WKH�XQLW�DQG�WKH�+LWFK+LNHU�(QVXUH�WKDW�OLQN�/.��VLWXDWHG�MXVW�EHKLQG�WKH�GLJLWDO�RXWSXW�SRUW��LV�VHW�WKH���9�SRVLWLRQ�&KHFN�WKH�SLQ�RXWV�VKRZQ�DERYH�
3UREOHP� /RDG�ZLOO�QRW�WXUQ�RII�ZKHQ�VZLWFK�,V�,Q�³5´�PRGH�6ROXWLRQ�7KH� KRVW� KDUGZDUH� LV� QRW�W XUQLQJ�RII��7U\�GLVFRQQHFWLQJ� WKH�FRQWUROOHU� FDEOH�� ,I� WKH� ORDG� WXUQV� RII�� WKH�SUREOHP�LV�ZLWK�WKH�KRVW�KDUGZDUH�
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$GGHQGXP���
+LWFK+LNHU�SURWRFRO�
+LWFK+LNHU�VXSSRUWV�PHPEHUV�RI�WKH�7&3�,3�VXLW�RI�SURWRFROV��QDPHO\�,3��$53� ,&03��6103�DQG�8'3��,W�ZLOO�DOVR�UHVSRQG�WR�D�3LQJ��,&03���+LWFK+LNHU
V�XVHV�8'3�WUDQVSRUW�H[FOXVLYHO\��DQG�LWV�RZQ�SURWRFRO�DQG�WKH�WUDQVSRUWHG�GDWD�LV�FDUULHG�LQVLGH�8'3�GDWDJUDPV��7KH�GDWD�FDUULHG�LV���E\WH�PLQLPXP��DIWHU�WLPH�RXW��DQG�����E\WHV�PD[LPXP��7KH�(WKHUQHW�HQFDSVXODWLRQ�LV�DV�GHILQHG�LQ�5)&�����DQG�PDQGDWHG�E\�5)&�������7KH�SDFNHW�IRUPDW�LV�VKRZQ�EHORZ��
0DF�+HDGHU����E\WHV 'HVWLQDWLRQ�0$&�DGGUHVV��E\WHV 6RXUFH�0$&�DGGUHVV��E\WHV 7\SH�� �����IRU�,3�SDFNHWV�������IRU�$53�UHTXHVWV�DQG������IRU�$53�UHSOLHV�,3�KHDGHU����E\WHV ,3�9HUVLRQ�� ���KHDGHU�OHQJWK�� ����726�� ��������K���E\WHV ,3�SDFNHW�OHQJWK�LQFOXGLQJ�KHDGHU��E\WHV LGHQWLILHU��SDFNHW�QXPEHU��XQLTXH�RYHU�D�VKRUW�SHULRG���E\WHV IUDJPHQWDWLRQ�� ����E\WHV 77/�� ����SURWRFRO � �� �8'3������K���E\WHV KHDGHU�FKHFNVXP��E\WHV 6RXUFH�,3�QXPEHU��E\WHV 'HVWLQDWLRQ�,3�QXPEHU
7KH�8'3�ILHOGV�FRQWDLQ�HLWKHU�� ���1RUPDO�+LWFK+LNHU�PRGH8'3�KHDGHU����E\WHV 6RXUFH�SRUW�� ����������K���E\WHV 'HVWLQDWLRQ�SRUW�� ����������K���E\WHV OHQJWK�RI�8'3�SRUWLRQ�LQFOXGLQJ�KHDGHU��E\WHV RSWLRQDO�8'3�FKHFNVXP�� VHW�WR����+LWFK+LNHU�KHDGHU����E\WHV VSDUH��E\WHV E\WH���� ��K�RU��E�K��E\WH���� ��K��+LWFK+LNHU�,'�FRGH���E\WH &RPPDQG��� �����FFFF�ZKHUH�FFFF�LV�GHFRGHG�DV������ $&.���� 6WDUW�OLQN���� 0XOWLFDVW�� ZKR�LV�WKHUH"���� 0XOWLFDVW�UHSO\���� &RPPDQG�SDFNHW6HTXHQFH���ELWV�UH�XVHG�DV������ HQTXLU\��VHQG�FRQILJXUDWLRQ���� UHSO\�WR�HQTXLU\���� QHZ�FRQILJXUDWLRQ�GDWD�WR�EH�DGRSWHG���� KHDUWEHDW��XQLFDVW�WR�RZQ�0DF����� 'DWD�SDFNHW��E\WH &RPPDQG��� �GGVV�QQQ��ZKHUH�GG �GHVWLQDWLRQ�SRUW���DQG�VV �VRXUFH�SRUW����UDQJH���� ���DQG�ZKHUH�QQQ �SDFNHW�VHTXHQFH�QXPEHU��UDQJH���� ��+LWFK+LNHU�GDWD���� ����E\WHV�� 0D\�EH�XVHU�GDWD�RU�SURWRFRO�GDWD��DV�GHILQHG�DERYH�
2U����LI�µUDZ�8'3�SDFNHWV¶�DUH�FKRVHQ��8'3�KHDGHU����E\WHV 6RXUFH�SRUW�� ������VHULDO�SRUW����RU�������VHULDO�SRUW�����E\WHV 'HVWLQDWLRQ�SRUW�� XVHU�VHOHFWHG��E\WHV OHQJWK�RI�8'3�SRUWLRQ�LQFOXGLQJ�KHDGHU��E\WHV RSWLRQDO�8'3�FKHFNVXP�� VHW�WR����8'3�GDWD��
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�� ����E\WHV�� XVHU�GDWD�$GGHQGXP���
+LWFK+LNHU�PHQX�WUHH�
6HFWLRQ�����
7R�HQWHU�WKH�+LWFK+LNHU�PHQX�� ���3UHVV�WKH�IURQW�SDQHO�SXVK�EXWWRQ��RU����7\SH������LQWR�SRUW����RU�LI�DQ�DUPLQJ�VWULQJ�KDV�EHHQ�VHW��VHQG�^$6`1�WR�SRUW����ZKHUH�^$6`�UHSUHVHQWV�\RXU�FKRVHQ�DUPLQJ�VWULQJ�
+,7&++,.(5�� 5227�0(18
��� 6HW�XS�/LQN��� &RQILJXUH�8QLW��� 'LVSOD\�XQLWV�RQ�OLQH��� 3ULQW�XQLWV�RQ�OLQH��� 'LVSOD\�VWDWLVWLFV6�� 6DYH�VHWWLQJV(6&� 4XLW�ZLWKRXW�VDYH
�� 6HW�XS�/LQN(QWHU�QDPH�RI�6RXUFH�8QLW�� 1DPH�� +,7&++,.(5(QWHU�3DVVZRUG�IRU�8QLW�� 3DVVZRUG�� 



��GHIDXOW�SDVV�(QWHU�VRXUFH�3RUW�QXPEHU�� ���FKRRVH�������RU���(QWHU�QDPH�RI�'HVWLQDWLRQ�8QLW�� 1DPH�� �HQWHU�QDPH��,3�QR��RU�
1RQH
�WR UHPRYH�OLQN��RU�
0XOWL
�WR�EURDGFDVW��RU�µ8'3�,3QR�8'3VNWQR¶�WR�VHQG�UDZ�8'3�SDFNHWV��� &KHFNLQJ�XQLWV�RQ�OLQH6HOHFW�'HVWLQDWLRQ�3RUW�RI�/LQN�� ���FKRRVH����������6HOHFW�7LPH�RXW�IRU�'HVWLQDWLRQ�3RUW�RI�/LQN�� ���FKRRVH���PV����VHF�����VHF����PLQ�RU�QHYHU��6�� 6DYH�VHWWLQJV�(6&��4XLW�ZLWKRXW�VDYH
�� &21),*85(�81,7�+,7&++,.(5��*R�WR�VHFWLRQ���IRU�VXE�PHQXV��������������������6HFWLRQ��

��� &RQILJXUH�VHULDO�SRUW���� QDPHG�SRUW���� &RQILJXUH�VHULDO�SRUW���� QDPHG�SRUW���� &RQILJXUH SDUDOOHO�SRUW�� QDPHG�SRUW���� &RQILJXUH�'LJLWDO�,�2�SRUW�� QRW�OLQNHG��� 5HQDPH�8QLW��� &KDQJH�3DVVZRUG��� &KDQJH�,3�QXPEHUV��� &KDQJH�ZKHQ�WR�VHQG�SDFNHW�SDUDPHWHUV��� 5HVHW�WR�)DFWRU\�'HIDXOWV$�� &KDQJH�DUPLQJ�VWULQJ6�� 6DYH�VHWWLQJV3�� 5HWXUQ WR�SUHYLRXV�PHQX(6&�� 5227�0(18
�� /LVW�RI�DOO�XQLWV�RQ�OLQH

/2&$/�8QLW�QDPH������+,7&++,.(5�0$&������'�������,3����������9����3RUW�QDPH������SRUW��LV�D�GHVWLQDWLRQ�SRUW3RUW�QDPH������SRUW��LV�D�GHVWLQDWLRQ�SRUW3RUW�QDPH������SRUW��LV�D�GHVWLQDWLRQ�SRUW3RUW�QDPH������SRUW��LV�D�GHVWLQDWLRQ�SRUW3UHVV�VSDFH�WR�FRQWLQXH�ZKHQ�OLVW�LV�FRPSOHWH
8QLW�1DPH��������� 6HU��QDPH����6HU��QDPH����3DU�QDPH�����0$&�QXPEHU���9HUVLRQ
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%2% SRUW��������� SRUW���������SRUW������� �����'�������������������� SRUW��������� SRUW���������SRUW����������������'�%�%���������� $V�DERYH��VHQW�WR�WKH�SDUDOOHO�RXWSXW�SRUW�
�� +,7&++,.(5�6WDWLVWLFV��6KRZV�WRWDO�3DFNHWV�VHQW�DQG�UHFHLYHG��DQG�E\�SDFNHW�W\SH�� GDWD��DFN��OLQN��PXOWL��LQIR��TXHU\��UHSO\�DQG�FRQILJ�
6HFWLRQ�����
)URP�VHFWLRQ����������������&RQILJXUH�8QLW�VXE�PHQXV��

��� &RQILJXUH�VHULDO�SRUW���� QDPHG�SRUW���� &RQILJXUH�VHULDO�SRUW���� QDPHG�SRUW���� &RQILJXUH�SDUDOOHO�SRUW�� QDPHG�SRUW���� &RQILJXUH�'LJLWDO�,�2�SRUW�� QRW�OLQNHG��� 5HQDPH�8QLW��� &KDQJH�3DVVZRUG��� &KDQJH�,3�QXPEHUV��� &KDQJH�ZKHQ�WR�VHQG�SDFNHW�SDUDPHWHUV��� 5HVHW�WR�)DFWRU\�'HIDXOWV$�� &KDQJH�DUPLQJ�VWULQJ6�� 6DYH�VHWWLQJV�����������������UHWXUQ�KHUH�WR�VDYH�������������� #3�� 5HWXUQ�WR�SUHYLRXV�PHQX(6&�� 5227�0(18
���DQG�����3257�+$5':$5(�&21),*85(3RUW�QDPHG�SRUW�����LV�VHW�XS�IRU�;RQ�;RII�FRQWUROOHG�LQSXW������%DXG��1R����3DULW\�����6WRS�ELWV�DQG���'DWD�ELWV��� %DXG��� 6WRS��� 3DULW\��� 'DWD�ELWV 6HOHFWLRQV���WR���VXE�PHQXV�LQ�VHFWLRQ����� +DQGVKDNH��� 5HQDPH�3RUW��� ��FKDQQHO�UHFHLYHU��� 2XWSXW�GHOD\V6�� 6DYH�VHWWLQJV��3�� 3UHYLRXV�0HQX��(6&��5RRW�0HQX
����3$5$//(/�3257�&21),*85$7,213DUDOOHO�SRUW�QDPHG�SRUW��LV�FRQILJXUHG�IRU�&HQWURQLFV�,QSXW��� 6HW�DV�&(17521,&6�287387��� 6HW�DV�&(17521,&6�,1387��� 6HW�DV�'$7$�352'8&76�,1387��� 6HW�DV�'$7$�352'8&76�287387��� 5HQDPH�SRUW6�� 6DYH�VHWWLQJV��3�� 3UHYLRXV�0HQX��(6&��5RRW�0HQX
����&RQILJXUH�'LJLWDO�,�2�SRUW�� 3LQ����3LQ�����3LQ�����3LQ�/DVW�UHFRUGHG�VWDWH�RI�LQSXW�OLQHV���+,*+��+,*+��+,*+��+,*+/DVW�UHFRUGHG�VWDWH�RI�RXWSXW�SLQV��/2:���/2:���/2:���/2:��� 6HW�RXWSXW�SLQ����� 6HW�RXWSXW�SLQ����� 6HW�RXWSXW�SLQ����� 6HW�RXWSXW�SLQ��8�� 8SGDWH�XQLW�� VDYH�FKDQJHV�DQG�UH�UHDG�LQSXWV3�� 3UHYLRXV�0HQX��(6&��5RRW�0HQX
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����(QWHU�QHZ�XQLW�QDPH�� "�����������������������UHWXUQ�WR�#�WR�VDYH
����(QWHU�QHZ�SDVV�ZRUG�IRU�XQLW��+,7&++,.(5�1HZ�SDVVZRUG��� "����������������������UHWXUQ�WR�#��WR�VDYH
����&KDQJH�,3�QXPEHUV7KH�XQLWV�,3�QXPEHU�LV��������7KH�GHIDXOW�JDWHZD\�,3�QXPEHU�LV��������7KH�VXE�QHW�PDVN�LV����������� &KDQJH�,3�QXPEHU��� &KDQJH�5RXWHU�,3�QXPEHU��� &KDQJH�/RFDO�1HW�0DVN����������������������UHWXUQ�WR�#��WR�VDYH
����&KDQJH�ZKHQ�WR�VHQG�D�SDFNHW�SDUDPHWHUV&XUUHQW�WLPH�RXW�LV���&XUUHQW�PD[LPXP�SDFNHW�VL]H�LV������ &KDQJH�WLPH�RXW�IURP�ODVW�SDFNHW�VHQW�� ��� ���PV��� IHDWXUH�RII��� &KDQJH�WLPH�RXW�IURP�ODVW�FKDUDFWHU�UHFHLYHG�� ��PVHF�XQLWV��������� IHDWXUH�RII��� &KDQJH�6L]H�RI�SNW�WR�VHQG�� 0D[�SDFNHW�VL]H���������� "6�� 6DYH�VHWWLQJV��3�� 3UHYLRXV�0HQX
����5(6(7�72�)$&725<�'()$8/76��� &RQILUP�UHVHW�XQLW�+,7&++,.(5�WR�)DFWRU\�GHIDXOWV�LQF��SDVVZRUG�3�� 3UHYLRXV�0HQX��(6&��5RRW�0HQX�������������������UHWXUQ�WR�#��WR�VDYH
$��&KDQJH�$UPLQJ�VWULQJ

&XUUHQW�VWULQJ�LV�� QRQH��� &KDQJH�VWULQJ6� 6DYH�VHWWLQJV��3�� 3UHYLRXV�PHQX��(6&�5RRW�0HQX�
6HFWLRQ�����
)URP�VHFWLRQ���������������������� &RQILJXUH�VHULDO�SRUWV���DQG����VXE�PHQXV��

��� %DXG��� 6WRS��� 3DULW\��� 'DWD�ELWV��� +DQGVKDNH��� 5HQDPH�3RUW��� ��FKDQQHO�UHFHLYHU��� 2XWSXW�GHOD\V
����6(/(&7�%$8'�5$7(��� ��N���� ��N���� ������� ������� ������� ������� ������ ������ ������ ���
������6(/(&7�6723�%,76��� ��VWRS�ELW
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��� ��VWRS�ELWV
������6(/(&7�3$5,7<��� 121(��� ��3DULW\��� 2''��� (9(1
������6(/(&7�'$7$%,76��� ��ELWV��� ��ELWV
����6(/(&7�+$1'6+$.(��� +DUGZDUH��� ,QSXW�JHQHUDWLQJ�;RQ�;RII��� 2XWSXW�UHVSRQGLQJ�WR�;RQ�;RII��� %L�GLUHFWLRQDO�;RQ�;RII��� '75�'65�GLUHFW�HQG�WR�HQG��SOXV�RQH�RI�DERYH���� 7XUQ�RII�HQG�WR�HQG�GLUHFW
����&XUUHQW�QDPH�LV�SRUW�1HZ�1DPH��� 'DYLG
����3RUW�QDPHG�SRUW���LV�VHW�XS�IRU�;RQ�;RII�FRQWUROOHG�LQSXW��SRUW�UHFHLYHU�PRGH�21�������%DXG��1R����3DULW\�����6WRS�ELWV�DQG���'DWD�ELWV
���&KDQJH�RXWSXW�GHOD\V

&XUUHQW�FKDUDFWHU�GHOD\�LV��PVHF���&KDQJH�FKDUDFWHU�GHOD\6� 6DYH�VHWWLQJV��3�� 3UHYLRXV�PHQX��(6&�5RRW�0HQX�


