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&RQWHQWV
1RWLFHV �,QWURGXFWLRQ �$ERXW�WKLV�0DQXDO �'HVFULSWLRQ�DQG�)XQFWLRQV �:KDW�LW�PHDVXUHV �:KDW�LW�LV�XVHG�IRU �$GYDQWDJHV�RI�%)� �3&�VRIWZDUH�%)�5HDG �8VH�ZLWK�'DWD�/RJJHU �8VH�ZLWK�6XQ6FDQ �'LIIHUHQFHV�IURP�%)��DQG�%)� �&RQVWUXFWLRQ �$FFHVVRULHV ��+HDWHU ��0RXQWLQJ ��&DEOHV ��3RZHU�&RQVLGHUDWLRQV ��+HDWHU ��*HWWLQJ�6WDUWHG ��3&�VRIWZDUH ��%)�5HDG�,QVWDOODWLRQ ��&RQQHFW�\RXU�%)� ��3UHOLPLQDU\�&KHFNV ��%DWWHU\�DQG�'HVLFFDQW ��&KHFN�WKH�'RPH ��8VH�ZLWK�6XQ6FDQ ��6HWWLQJ�XS�WKH�%)� ��&RQQHFWLQJ�WR�6XQ6FDQ ��(QYLURQPHQW�DQG�0RLVWXUH�SURWHFWLRQ ��8VH�ZLWK�D�GDWD�ORJJHU ��$QDORJXH�RXWSXWV ��6XQVKLQH�6WDWXV�2XWSXW ��%)��6HQVRU�&RQQHFWLRQV ��%)��3RZHU�2SWLRQV ��%)��6HQVRU�:LULQJ ��%)��56����FDEOH ��
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'/�H�/RJJHU�&RQQHFWLRQV ��'/�H�/RJJHU ��8VH�ZLWK�/$&� ��%)��:LULQJ�6FKHPDWLF�IRU�'/�H ��6HWWLQJV ��%)��6SHFLDO�&RQVLGHUDWLRQV ��'/�H�6HQVRU�&RGHV ��8VH�ZLWK�RWKHU�/RJJHUV ��&RQQHFWLQJ�WKH�KHDWHU ��(QYLURQPHQW�DQG�PRLVWXUH�SURWHFWLRQ ��7HFKQLFDO�UHIHUHQFH ��6SHFLILFDWLRQV ��%)��$FFXUDF\�DQG�5HVROXWLRQ ��%)��&RPSRQHQWV ��+HDWHG�YHUVLRQ�W\SH�%)�+ ��6XQ6FDQ�66��&DEOHV ��/RJJHU�&DEOHV ��+HDWHU�&DEOH ��7HOHVFRSLF�7ULSRG ��&URVV�$UP�IRU�0DVW�0RXQW ��6SDUHV�.LW W\SH�%)��63 ��%)��6SHFWUDO�UHVSRQVH ��%)��&RVLQH�UHVSRQVH ��5RXWLQH�0DLQWHQDQFH ��%DWWHULHV ��'HVLFFDQW ��0DLQWDLQLQJ�WKH�GRPH ��5HFDOLEUDWLRQ�RI�%)� ��:DUUDQW\�DQG�6HUYLFH ��7HUPV�DQG�&RQGLWLRQV�RI�6DOH ��6HUYLFH�DQG�6SDUHV ��7HFKQLFDO�6XSSRUW ��&RQWDFW�GHWDLOV� ��3UREOHPV ��3UREOHP�5HSRUWV ��7URXEOHVKRRWLQJ ��%)��1RW�5HVSRQGLQJ ��%)��7HFKQLFDO�0DQXDO ��/LQNV�DQG�FRQQHFWRUV�RQ�WKH�%)��0DLQ�3&% ��$SSHQGL[�$��'HVLJQ�DQG�7HVW�6XPPDU\ ��,QWURGXFWLRQ ��
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'HVLJQ�REMHFWLYHV ��+RZ�WKH�GHVLJQ�HYROYHG ��&DOFXODWLRQ�RI�2XWSXWV ��&RQYHUVLRQ�WR�DSSURSULDWH�XQLWV ��7HVW�UHVXOWV ��*ORVVDU\ ��,QGH[ ��
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,QWURGXFWLRQ
$ERXW�WKLV�0DQXDO7KLV�PDQXDO�GHVFULEHV�WKH�%)��6XQVKLQH�6HQVRU��DQG�KRZ�WR�XVH�LW�,I�WKH�%)��LV�EHLQJ�XVHG�ZLWK�WKH�6XQ6FDQ�&DQRS\�$QDO\VLV�V\VWHP�DV�DUHIHUHQFH�VHQVRU��\RX�RQO\�QHHG�WR�UHIHU�WR�WKH�3UHOLPLQDU\�&KHFNV DQG8VH�ZLWK�6XQ6FDQ VHFWLRQV�LQ�*HWWLQJ�6WDUWHG��5HIHU�WR�WKH�XVHUGRFXPHQWDWLRQ�VXSSOLHG�ZLWK�WKH�6XQ6FDQ�V\VWHP�$SSHQGL[���GHVFULEHV�WKH�%)��GHVLJQ�DQG�LQFOXGHV�D�VXPPDU\�RI�WKH�WHVWUHVXOWV�RI�VHYHUDO�H[SHULPHQWDO�WULDOV�RI�WKH�%)��7KH�%)��&'520�FRQWDLQV�GRFXPHQW�ILOHV�LQ�$FUREDW�SGI�IRUPDW��7KHVHLQFOXGH�WKLV�PDQXDO��DQ�DSSOLFDWLRQ�QRWH�RQ�WKH�RSWLFDO�GHVLJQ�RI�WKH�%)��ZKLFK�PD\�EH�RI�LQWHUHVW��DQG�WKH�%)��7HFKQLFDO�0DQXDO�'HVFULSWLRQ�DQG�)XQFWLRQV

:KDW�LW�PHDVXUHVx 7KH�%)��6XQVKLQH�6HQVRU�LV�RQH�VHQVRU�ZLWK�WKUHH�RXWSXW�FKDQQHOV���� 7RWDO��JOREDO��VRODU�UDGLDWLRQ�� 'LIIXVH�UDGLDWLRQ�� 6XQVKLQH�VWDWXV�x 7KH�'LUHFW�EHDP�FRPSRQHQW�RI�VRODU�UDGLDWLRQ�FDQ�EH�FDOFXODWHG�IURPWKH�7RWDO�PLQXV�WKH�'LIIXVH�FRPSRQHQW�x <RX�FDQ�VHW�XS�WKH�WZR�UDGLDWLRQ�RXWSXWV�WR�JLYH�PLOOLYROW�VLJQDOVVFDOHG�WR�WKH�UDGLDWLRQ�XQLWV�RI�\RXU�FKRLFH�)RU�3$5��LQ�PPRO�P���V��)RU�(QHUJ\��LQ�:�P�� �RU)RU�,OOXPLQDQFH��LQ�NOX[��7KH�6XQVKLQH�VWDWXV�RXWSXW�LV�D�ORJLF�OHYHO�WKDW�FRUUHVSRQGV�WRVXQ��RU�QR�VXQ��7KLV�FDQ�EH�SURFHVVHG�WR�JLYH�VXQVKLQH�KRXUVGXUDWLRQ�x 7KH�6XQVKLQH�VWDWXV�WKUHVKROG�FRUUHVSRQGV�WR�WKH�:02�YDOXH�RI����:�P�� LQ�WKH�GLUHFW�EHDP��XVLQJ�DQ�DOJRULWKP�EDVHG�RQ�WKH�7RWDOUDGLDWLRQ��DQG�WKH�UDWLR�RI�7RWDO�WR�'LIIXVH�UDGLDWLRQ�x 7KH�UDGLDWLRQ�RXWSXWV�KDYH�D�FRVLQH�FRUUHFWHG�UHVSRQVH�
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:KDW�LW�LV�XVHG�IRUx 6XQ6FDQ�&DQRS\�$QDO\VLV�6\VWHP�UHIHUHQFHx &DQRS\�$QDO\VLV�VWXGLHV��DQG�+HPL9LHZ�UHIHUHQFH�LQIRUPDWLRQx 0HWHRURORJLFDO�*OREDO�'LUHFW�DQG�'LIIXVH�VRODU�UDGLDWLRQ�DQG6XQVKLQH�GXUDWLRQ�PHDVXUHPHQWVx 6RODU�(QHUJ\�PRQLWRULQJ��DQG�VRODU�FROOHFWRU�VWXGLHVx $UFKLWHFWXUH�DQG�%XLOGLQJ�GHVLJQ��LOOXPLQDWLRQ�DQG�KHDW�EDODQFHVWXGLHV�RI�EXLOGLQJV$GYDQWDJHV�RI�%)�x ,W�UHTXLUHV�QR�VKDGRZ�EDQG�x 7KHUH�DUH�QR�PRYLQJ�SDUWV�x ,W�GRHV�QRW�QHHG�WR�EH�DGMXVWHG�RU�UHSRVLWLRQHG�WR�WUDFN�WKH�VXQ�±�DGLVWLQFW�DGYDQWDJH�RYHU�GHYLFHV�ZLWK�VKDGRZ�ULQJV�x ,W�GRHV�QRW�QHHG�WR�EH�RULHQWHG�WRZDUGV�1RUWK��,W�ZLOO�ZRUN�DFFXUDWHO\LQ�DQ\�RULHQWDWLRQ�DV�ORQJ�DV�LW�LV�PRXQWHG�KRUL]RQWDOO\�x ,W�GRHV�QRW�UHTXLUH�NQRZOHGJH�RI�WKH�/DWLWXGH RU�/RQJLWXGH��DQG�FDQEH�XVHG�DW�DQ\�/DWLWXGH�RU�/RQJLWXGH�x ,W�PHDVXUHV�VXQVKLQH�KRXUV�DV�ZHOO�DV�7RWDO�DQG�'LIIXVH�UDGLDWLRQx 7KH�KHDWHG�YHUVLRQ�RI�WKH�%)��DOORZV�XVH�LQ�FRQGHQVLQJ�DQG�IURVW\VLWXDWLRQV�3&�VRIWZDUH�%)�5HDGx 7KH�%)��&'520�FRQWDLQV�%)�5HDG�:LQGRZV�3&�VRIWZDUH�WKDW�ZLOOUHDG�WKH�%)��RXWSXW�YDOXHV�DQG�VWDWXV�LQIRUPDWLRQ�YLD�WKH�3&�56���VHULDO�SRUW�x <RX�FDQ�XVH�WKH�VRIWZDUH�WR�VHW�WKH�%)��RXWSXW�XQLWV�WR�PPRO�P���V���3$5���RU�:�P�� �(QHUJ\���RU�NOX[��,OOXPLQDQFH��8VH�ZLWK�'DWD�/RJJHUx 7KH�WKUHH�RXWSXWV�RI�WKH�%)��FDQ�EH�ORJJHG�ZLWK�D�VXLWDEOH�GDWDORJJHU��7KH�7RWDO�DQG�'LIIXVH�UDGLDWLRQ�PLOOLYROW�RXWSXWV�UHTXLUH�WZRDQDORJXH�FKDQQHOV�x 7KH�VXQVKLQH�VWDWH�ORJLF�RXWSXW�FDQ�EH�WDNHQ�WR�D�GLJLWDO�FKDQQHO��RUIRU�VRPH�SXUSRVHV�FDQ�EH�FRQQHFWHG�WR�DQ�DQDORJXH�FKDQQHO�LQRUGHU�WR�JLYH�UHDGLQJV�RI�VXQVKLQH�GXUDWLRQ�x 7KH�%)��LV�D�SRZHUHG�VHQVRU��)RU�SRZHU�HFRQRP\��WKH�%)��FDQ�EHZRNHQ�XS�YLD�D�ZDUP�XS�VLJQDO�IURP�WKH�GDWD�ORJJHU�x 7KH�KHDWHG�YHUVLRQ�RI�WKH�%)��UHTXLUHV�D�VHSDUDWH�KHDWHU�SRZHUVXSSO\�DQG�FDEOH�
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8VH�ZLWK�6XQ6FDQx 7KH�6XQ6FDQ�V\VWHP�LV�XVHG�IRU�PHDVXULQJ�3$5 �3KRWRV\QWKHWLFDOO\$FWLYH�5DGLDWLRQ��LQWHUFHSWLRQ�E\�SODQW�FDQRSLHV��DQG�KHQFHHVWLPDWLQJ�/$,���/HDI�$UHD�,QGH[��x 7KH�%)��FDQ�EH�FRQQHFWHG�WR�6XQ6FDQ�SUREH�WR�SURYLGH�DQLQVWDQWDQHRXV�UHIHUHQFH�RI�UDGLDWLRQ�LQFLGHQW�RQ�WKH�FDQRS\��7KHPHDVXUHPHQWV�LQFLGHQW�'LIIXVH�DQG�7RWDO�3$5 DERYH�WKH�FDQRS\�7KLV�DOVR�LPSURYHV�WKH�DFFXUDF\�RI�HVWLPDWLQJ�FDQRS\�/HDI�$UHD,QGH[ �/$,��'LIIHUHQFHV�IURP�%)��DQG�%)�x 7KH�%)��ZDV�D�YHU\�VLPSOH�VHQVRU�FRQVLVWLQJ�RI�WZR�3$5SKRWRGLRGHV�DQG�DQ�DGMXVWDEOH�VKDGRZ�EDQG��,W�PHDVXUHG�7RWDO�DQG'LIIXVH�3$5��,W�UHTXLUHG�DOLJQPHQW�WR�WUXH�1RUWK��DQG�WKH�VKDGRZEDQG�UHTXLUHG�IUHTXHQW�DGMXVWPHQW�x 7KH�%)��GHVLJQ�PHDVXUHG�7RWDO�DQG�'LIIXVH�3$5�ZLWKRXW�QHHGLQJDQ\�DGMXVWPHQW�RU�1RUWK�DOLJQPHQW��RQO\�KRUL]RQWDO�OHYHOOLQJ��7KH�%)�DOVR�PHDVXUHG�6XQVKLQH�VWDWH�x 7KH�%)��XVHV�WKH�VDPH�RSWLFDO�GHVLJQ�DV�WKH�%)���EXW�JLYHV�WKH�XVHUD�FKRLFH�RI�RXWSXW�XQLWV�IRU�7RWDO�DQG�'LIIXVH�UDGLDWLRQ��LQ�PPRO�P�� V���3$5����:P�� �(QHUJ\����RU�NOX[��,OOXPLQDQFH����DV�ZHOO�DV�6XQVKLQHVWDWH�&RQVWUXFWLRQ6HYHQ�FRVLQH�FRUUHFWHG�SKRWRGLRGHV�DUH�DUUDQJHG�XQGHU�D�SDWWHUQHG�KHPLVSKHULFDO�GRPH��DORQJ�ZLWK�D�OHYHOOLQJ�EXEEOH��D�GHVLFFDQW�VWDWXVLQGLFDWRU��DQG�D�UHG�OLJKW�HPLWWLQJ�GLRGH��/('���7KH�/('�IODVKHV�ZKHQ�WKHSKRWRGLRGHV�DUH�SRZHUHG�XS�IRU�D�UHDGLQJ�7KHUH�DUH�WZR�SDQHO�PRXQWHG�VRFNHWV�IRU�FRPPXQLFDWLRQV��D�URXQG���SLQ�EOXH��DQDORJXH�VRFNHW�IRU�FRQQHFWLRQ�WR�6XQ6FDQ�RU�D�ORJJHU��DQG�D���SLQ56��� VHULDO�SRUW�IRU�FRQQHFWLRQ�WR�D�3&�7KH�VHULDO�SRUW�LV�SURYLGHG�IRU�FKHFNLQJ�UHDO�WLPH�UHDGLQJV��DQG�IRUFKDQJLQJ�WKH�RXWSXW�XQLWV��XVLQJ�WKH�%)�5HDG�VRIWZDUH�7KH�RSWLRQDO�LQWHUQDO�KHDWHU ZLWK�D�VHSDUDWH�SRZHU�VRFNHW�LV�VKRZQ��7KLVFDQ�EH�ILWWHG�DW�'HOWD�7�LI�VSHFLILHG�DW�WLPH�RI�RUGHULQJ�$�FDPHUD�WULSRG�W\SH�FRQQHFWRU�����´�%6:�WKUHDG��LV�ILWWHG�WR�WKH�EDVH�
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&DEOH�FRQQHFWRUV�DQG�FRPSRQHQWV�LQVLGH�WKH�GRPH

'(/7$�7�'(9,&(6&$0%5,'*(���(1*/$1'

5HG�/('IODVKHV�ZKHQWDNLQJ�D�UHDGLQJ %XEEOH�OHYHOLQGLFDWRU

+HDWHUV�LI�ILWWHG�
5HQHZ�LQWHUQDOGHVLFFDQW�EDJZKHQ�WKLVLQGLFDWRU�WXUQVSLQN

+HDWHU�SRZHUFRQQHFWRU
/RJJHU�RU6XQ6FDQFRQQHFWRU

'RPH�	VKDGRZPDVN

56����VHULDOFRPPV�SRUW
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6HFWLRQ�WKURXJK�%)���VKRZLQJ�LQWHUQDO�3&%V�DQG�EDWWHU\�SDFN
$FFHVVRULHV

+HDWHU7KH�%)��FDQ�EH�ILWWHG�ZLWK�D�WKHUPRVWDWLFDOO\�FRQWUROOHG�KHDWHU�RSWLRQ�W\SH�%)�+��IRU�SURWHFWLRQ�DJDLQVW�IURVW�DQG�FRQGHQVDWLRQ��7KLV�LVUHFRPPHQGHG�IRU�ORJJLQJ�DSSOLFDWLRQV��7KH�KHDWHU�RSWLRQ�PXVW�EHVSHFLILHG�DW�WLPH�RI�RUGHULQJ��,W�LQFOXGHV�D�VHSDUDWH�FDEOH�IRU�FRQQHFWLQJWKH�KHDWHU�WR�DQ�H[WHUQDO���9�EDWWHU\�RU�EDWWHU\�FKDUJHU�8VH�RI�WKH�KHDWHU�VWDELOLVHV�WKH�LQWHUQDO�WHPSHUDWXUH�RI�WKH�%)��LQ�FROGFRQGLWLRQV��UHVXOWLQJ�LQ�JUHDWHU�PHDVXUHPHQW�DFFXUDF\�7KH�KHDWHU�FRQVLVWV�RI�WZR�F\OLQGULFDO��:�UHVLVWRUV�PRXQWHG�ZLWKLQ�WKHGRPH�DQG�YLVLEOH�IURP�RXWVLGH�:KHQ�SRZHU�LV�DSSOLHG�WR�WKH�KHDWHU�LW�ZRUNV�DV�IROORZV��x ,I�WKH�H[WHUQDO�WHPSHUDWXUH�LV�DERYH��q&��WKH�KHDWHU�SURYLGHV��:�7KLV�LV�VXIILFLHQW�WR�UHPRYH�FRQGHQVDWLRQ�DQG�GHZ�x :KHQHYHU�WKH�WHPSHUDWXUH�GURSV�EHORZ��q&�WKH�IXOO�KHDWHU�SRZHUFRPHV�RQ�DW���:��WR�UHPRYH�VQRZ�RU�LFH�

3KRWRGLRGH�	GLIIXVHU��[�� %H]HODVVHPEO\

3KRWRGLRGH3&%

0DLQ�3&%

%DWWHU\�SDFN 7ULSRG�PRXQW
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x 7KH�KHDWHU�VZLWFKHV�RII�LI�WKH�LQWHUQDO�WHPSHUDWXUH�ULVHV�DERYH���q&�$W�]HUR�ZLQG�VSHHG�D�%)��DW�PLQXV���q&�ZLOO�EHFRPH�VQRZ�DQG�LFH�DQGIUHH�LQ����PLQXWHV�RQFH�SRZHU�LV�DSSOLHG�WR�WKH�KHDWHU�$W��P�V�� ZLQG�VSHHG�WKH�GRPH�ZLOO�UHPDLQ�VQRZ�DQG�LFH�IUHH�GRZQ�WRPLQXV���q&�:DUQLQJ��7KH�EDUH�KHDWHUV�FDQ�JHW�KRW�HQRXJK�WR�EXUQ�\RXU�VNLQ�ZKHQRQ��'R�QRW�RSHUDWH�WKH�KHDWHUV�ZLWK�WKH�GRPH�UHPRYHG�
0RXQWLQJ7KH�%)��PD\�EH�PRXQWHG�RQ�D�FDPHUD�WULSRG��RU�PRUH�SHUPDQHQWO\��YLDDQ�DFFHVVRU\�FURVV�DUP�W\SH�%)��0�ZLWK�D�PRXQWLQJ�EUDFNHW�VXLWDEOH�IRUFRQQHFWLQJ�WR�WKH�'HOWD�7���P�:HDWKHU 6WDWLRQ�0DVW�&DEOHV6HSDUDWH�FDEOHV�DUH�DYDLODEOH�IRU�FRQQHFWLQJ�WKH�%)��WR�WKH�6XQ6FDQSUREH��W\SHV�%);/�����HWF���WR�D�GDWD�ORJJHU��W\SHV�%)'/�����HWF��DQG�WRD�KHDWHU�EDWWHU\��W\SH�%)�+�&���6HH�WKH�6SHFLILFDWLRQV�VHFWLRQ�IRU�IXOOGHWDLOV��7KH�ORJJHU�FDEOH�FDQ�DOVR�EH�XVHG�WR�SURYLGH�WKH�SRZHU�WR�WKH%)��VHQVRU��EXW�QRW�WR�LWV�RSWLRQDO�KHDWHU��3RZHU�&RQVLGHUDWLRQV7KH�%)��LV�D�SRZHUHG�VHQVRU��7KHUH�DUH�WKUHH�SRVVLEOH�VRXUFHV�RI�SRZHU��� 7KH�LQWHUQDO��9�DONDOLQH�EDWWHULHV��LI�ILWWHG��7KHVH�DUH�RSWLRQDO��� 3RZHU�IURP�WKH�GDWD�ORJJHU��� 3RZHU�IURP�WKH���9�KHDWHU�VXSSO\��LI�WKH�KHDWHU�RSWLRQ�LV�ILWWHG�,I�PRUH�WKDQ�RQH�RI�WKHVH�VRXUFHV�LV�SUHVHQW��WKHQ�SRZHU�LV�JHQHUDOO\WDNHQ�IURP�WKH�VRXUFH�ZLWK�WKH�KLJKHVW�YROWDJH��EXW�QRWH�WKDW�WKH�LQWHUQDODONDOLQH�EDWWHU\�YROWDJH�PXVW�EH�H[FHHGHG�E\�a���9�IRU�WKLV�WR�KDSSHQ�,I�QR�DONDOLQH�EDWWHULHV�DUH�ILWWHG��WKH�SRZHU�VXSSO\�PXVW�EH�FDSDEOH�RI!�9�DW���P$�<RX�FDQ�SUHYHQW�SRZHU�EHLQJ�VXSSOLHG�E\�WKH�GDWD�ORJJHU�E\�LQFOXGLQJ�DUHVLVWRU�LQ�WKH�ZDUP�XS�OLQH�+HDWHU,Q�DLU�WHPSHUDWXUHV�EHORZ��q& WKH�KHDWHU�FDQ�FRQVXPH����$�DW���9�'&VR�D����$K�FDU�EDWWHU\�ZLOO�RQO\�ODVW�DERXW�RQH�GD\��)RU�H[WHQGHGGDWDORJJLQJ�LQ�FROG�FOLPDWHV��ZH�UHFRPPHQGHG�WKDW�\RX�SRZHU�WKH�KHDWHUYLD�D����9�VXSSO\ SRZHUHG�IURP�WKH�PDLQV�:DUQLQJ��'R�QRW�DSSO\�$&�PDLQV�SRZHU�WR�WKH�%)��
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*HWWLQJ�6WDUWHG
x 7KH�%)��LV�VKLSSHG�ZLWK�WKH�LQWHUQDO�DONDOLQH�EDWWHULHV�LQVWDOOHG�DQGFRQQHFWHG�x 7R�FKHFN�UHDGLQJV�\RX�QHHG�D�6XQ6FDQ��RU�3&�ZLWK�%)�5HDGFRQILJXUDWLRQ�VRIWZDUH�LQVWDOOHG��RU�GDWD�ORJJHU�IXOO\�SURJUDPPHG�DQGZLUHG�XS�x 7R�UHFRUG�RU�ORJ�UHDGLQJV�\RX�QHHG�D�6XQ6FDQ�RU�D�GDWD�ORJJHU�x (DFK�UHTXLUHV�LWV�RZQ�VSHFLDO�FDEOH�x ,Q�WKH�ILHOG�\RX�ZLOO�QHHG�VRPHWKLQJ�WR�PRXQW�WKH�%)��KRUL]RQWDOO\��RQWKH�RSWLRQDO�FDPHUD�WULSRG��RU�RQ�D�KRUL]RQWDO�VXUIDFH��RU�RQ�WKHZHDWKHU�VWDWLRQ�PDVW��3&�VRIWZDUH7KH�%)�5HDG�VRIWZDUH�UXQV�XQGHU�0LFURVRIW�:LQGRZV�����17��RU�ODWHUZLWK�D�IUHH�56����SRUW�,I�\RXU�3&�GRHV�QRW�KDYH�DQ�56����VHULDO�SRUW��EXW�GRHV�KDYH�D�86%�SRUW�86%�WR�6HULDO�DGDSWHUV�DUH�DYDLODEOH�FRPPHUFLDOO\
%)�5HDG�,QVWDOODWLRQ,QVHUW�WKH�&'520�WKH�3&�GULYH��2Q�PRVW�3&V��LQVWDOODWLRQ�ZLOO�VWDUWDXWRPDWLFDOO\��,I�LW�GRHV�QRW��UXQ�WKH�ILOH�6(783�(;(�LQ�WKH�URRW�IROGHU�RIWKH�LQVWDOODWLRQ�GLVN��6HH�WKH�IXOO�LQVWDOODWLRQ�LQVWUXFWLRQV�RQ�WKH�%)�5HDG&'��DQG�DQ\�IXUWKHU�LQIRUPDWLRQ�LQ�WKH�5HDG0H�W[W�ILOH�RQ�WKH�&'�2Q�VRPH�ROGHU�PDFKLQHV��\RX�PD\�EH�DVNHG�WR�UHERRW�DIWHU�WKH�ILUVW�SDUWRI�WKH�LQVWDOODWLRQ��'R�WKLV��DQG�WKHQ�UXQ�6(783�(;(�DJDLQ�DIWHUUHERRWLQJ�
&RQQHFW�\RXU�%)�&RQQHFW�\RXU�%)��WR�\RXU�3&�XVLQJ�D�³QXOO�PRGHP´�FDEOH��HJ�7\SH '&7�&20����5XQ�%)�5HDG��<RX�ZLOO�VHH�WKH�GLVSOD\�VFUHHQ�EHORZ�
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7KLV�PHQX�VHOHFWV�IURP�WKHDYDLODEOH�VHULDO�SRUWV ³$ERXW´�EULQJV�XS�FRS\ULJKWLQIRUPDWLRQ�DQG�VRIWZDUHYHUVLRQ�QXPEHU
)LUPZDUHYHUVLRQUHSRUWHG�E\�%)�
3RZHU�VXSSO\YROWDJHUHSRUWHG�E\�%)�
7RWDO�	�'LIIXVHUHDGLQJV�IURP%)���XSGDWHGHYHU\���±��VHFRQGV��,FRQLQGLFDWHV�VXQVWDWH�
5DGLR�EXWWRQVLQGLFDWH�RXWSXWVHWWLQJ�ZKHQILUVW�FRQQHFWHG�6HOHFWLQJGLIIHUHQW�XQLWVFKDQJHV�%)�RXWSXW�6WDWXV�LQIRUPDWLRQ�� HJ�³QRW�FRQQHFWHG´�RU�³1RVHULDO�SRUWV�DYDLODEOH ´

6HULDO�SRUW7KH�6HULDO�SRUW�PHQX�LQGLFDWHV�ZKLFK�&20�SRUWV�DUH�DYDLODEOH�RQ�WKH�3&�ZLWK�D�FKHFN�PDUN�IRU�WKH�RQH�VHOHFWHG��2QFH�D�SRUW�LV�VHOHFWHG��LW�ZLOO�EHLQWHUURJDWHG�SHULRGLFDOO\�XQWLO�D�%)��LV�IRXQG��WKHQ�WKH�YHUVLRQ�LQIRUPDWLRQZLOO�EH�GLVSOD\HG��DQG�SRZHU�VXSSO\�YROWDJH�DQG�UHDGLQJV�ZLOO�EH�XSGDWHGHYHU\�IHZ�VHFRQGV�$ERXW7KH�DERXW�ER[�FRQWDLQV�WKH�VRIWZDUH�YHUVLRQ��FRS\ULJKW�VWDWHPHQWV��DQGFRQWDFW�LQIRUPDWLRQ�IRU�'HOWD�7��7KHUH�LV�DOVR�D�WH[W�VXPPDU\�RI�'DWH�	7LPH��%)��YHUVLRQ�DQG�XQLWV�LQIRUPDWLRQ��ZKLFK�FDQ�EH�FRSLHG�RQWR�WKHFOLSERDUG��WR�EH�XVHG�ZKHUH�UHTXLUHG��7KLV�DVVLVWV�WKH�XVHU�WR�NHHS�DQDXGLW�UHFRUG�%)�5HDG�ZLOO�DOVR�ZRUN�ZLWK�%)��6XQVKLQH�VHQVRUV��WKRXJK�QRW�DOORZLQJFKDQJH�RI�XQLWV�



�� z *HWWLQJ�6WDUWHG %)��8VHU�0DQXDO�Y ���

3UHOLPLQDU\�&KHFNV
%DWWHU\ DQG�'HVLFFDQWx ,QVWDOO�WKH�%)�5HDG�VRIWZDUH�RQ�D�3&��DQG�FRQQHFW�WKH�%)��WR�WKH3&�56����VHULDO�SRUW�XVLQJ�D�³QXOO�PRGHP´�FDEOH��W\SH�'&7�&20��7KH�UDGLDWLRQ�PHDVXUHPHQWV��XQLWV�DQG�EDWWHU\�YROWDJH�DUH�GLVSOD\HG�,GHDOO\��WKLV�VKRXOG�UHDG�FORVH�WR���9ROWV������P9����,I�LW�UHDGV�EHORZ����9ROWV�WKHQ�WKH�EDWWHULHV�DUH�QHDUO\�IODW�DQG�VKRXOG�EH�UHSODFHG��,IWKH�YROWDJH�LV�LQ�EHWZHHQ��XVH�\RXU�MXGJHPHQW��7KH�EDWWHU\�YROWDJHFDQ�DOVR�EH�PHDVXUHG�ZLWK�D�YROWPHWHU�DIWHU�XQGRLQJ�WKH�IRXUUHWDLQLQJ�VFUHZV�LQ�WKH�OLG�x ,I�WKH�%)��WHPSHUDWXUH�LV�OLNHO\�WR�H[FHHG���q&��\RX�DUH�DGYLVHG�WRUHSODFH�WKH�$ONDOLQH�EDWWHULHV�ZLWK����9�/LWKLXP�EDWWHULHV��7KLV�LVEHFDXVH�WKH�FDSDFLW\�RI�DONDOLQH�EDWWHULHV�LV�SRRU�DERYH���q&�:$51,1*����'R�QRW�XVH����9�$$�/LWKLXP�EDWWHULHV�LQ�WKH�LQWHUQDO�EDWWHU\KROGHU��2QO\�XVH�����9�$$�EDWWHULHV��'HOWD�7�FDQ�VXSSO\�WKHVH�
x &KHFN�WKH�LQGLFDWRU�SDSHU�LQ�WKH�GRPH��,W�VKRXOG�EH�EOXH��,I�SLQN�UHSODFH�WKH�LQWHUQDO�EDJ�RI�GHVLFFDQW����7R�UHQHZ�WKH�GHVLFFDQW��VHHWKH�0DLQWHQDQFH VHFWLRQ��x :KHQ�\RX�ILUVW�XVH�WKH�%)��LQ�WKH�ILHOG��FKHFN�WKDW�LW�LV�UHDGLQJ�LQ�WKHULJKW�XQLWV��DQG�WKDW�WKH�YDOXHV�VHHP�UHDVRQDEOH�&KHFN�WKH�'RPH7KH�%)��GRPH�PXVW�EH�FOHDU�DQG�XQPDUNHG�IRU�DFFXUDWH�PHDVXUHPHQWV�,W�FDQ�EH�FOHDQHG�ZLWK�VRDS\�ZDWHU�RU�LVRSURS\O�DOFRKRO��XVLQJ�D�VRIW�FOHDQFORWK�RU�SDSHU�WLVVXH�:DUQLQJ��7KH�GRPH�LV�DFU\OLF�SODVWLF�DQG�PD\�EH�GDPDJHG�E\�RWKHUVROYHQWV

8VH�ZLWK�6XQ6FDQ
6HWWLQJ�XS�WKH�%)�8VH�RI�WKH�%)��LV�VLPLODU�WR�WKH�%)��DV�GHVFULEHG�LQ�WKH�6XQ6FDQ�8VHU0DQXDO��EXW�LW�LV�VLPSOHU�WR�RSHUDWH��0DNH�VXUH�WKH�%)��RXWSXW�XQLWV�DUHVHW�WR�WKH�3$5�PRODU�XQLWV��PPRO�P�� V����XVLQJ�%)�5HDG�
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$V�D�JHQHUDO�JXLGH��WKH�DERYH�FDQRS\�UHIHUHQFH�PHDVXUHPHQWV�VKRXOGEH�PDGH�FORVH�WR��RU�DERYH��WKH�SRVLWLRQ�RI�WKH�6XQ6FDQ�SUREH��7DOOFDQRSLHV�ZLOO�XQGRXEWHGO\�H[HUFLVH�\RXU�LQJHQXLW\�LQ�DFKLHYLQJ�WKLV�8VLQJ�WKH�WULSRG7KH�%)��KDV�D�FDPHUD�WULSRG�PRXQWLQJ�VFUHZ�VRFNHW�LQ�WKH�EDVH��7KLV�LVSUREDEO\�WKH�PRVW�FRQYHQLHQW�PRXQWLQJ�PHWKRG�WR�XVH�DERYH�ORZ�ILHOGFDQRSLHV��XS�WR�DERXW�����P�KLJK���,I�\RX�DUH�ZRUNLQJ�ZLWK�FDQRSLHVKLJKHU�WKDQ�WKLV��LW�PD\�EH�FRQYHQLHQW�WR�XVH�WKH�FURVV�DUP�PRXQWLQJ�NLWZKLFK�LV�FRPSDWLEOH�ZLWK�WKH�'HOWD�7�:HDWKHU 6WDWLRQ�PDVW��RU�GHYLVH�\RXURZQ�/HYHOOLQJ7KH�%)��LV�HTXLSSHG�ZLWK�D�PLQLDWXUH�EXEEOH�OHYHO��7KH�WULSRG�VXSSOLHGKDV���D[LV�DGMXVWPHQW�WR�IDFLOLWDWH�OHYHOOLQJ���7KH�VHQVRU�LV�OHYHO�ZKHQ�WKHEXEEOH�LV�ZLWKLQ�WKH�FHQWUDO�FLUFOH�,W�LV�PRUH�LPSRUWDQW�WR�OHYHO�WKH�%)��DFFXUDWHO\��WKDQ�WKH�6XQ6FDQ�SUREH�
&RQQHFWLQJ�WR�6XQ6FDQ8VH�FDEOH�W\SHV�%);/�����RU�����������WR�FRQQHFW�WKH�%)��GLUHFWO\�LQWR�WKHVRFNHW�RQ�WKH�EDFN�RI�WKH�6XQ6FDQ�3UREH�5XQ�WKH�6XQ'DWD�SURJUDP�RQ�WKH�3VLRQ�:RUNDERXW DQG�VHOHFW�0HQX�6HWWLQJV��6XQ6FDQ�3UREH�DQG�IRU�([W�6HQVRU��FKRRVH�%)6�7KH�7RWDO�DQG�'LIIXVH�UHDGLQJV�VKRXOG�WKHQ�DSSHDU�RQ�WKH�6XQ'DWDGLVSOD\��3ODFH�WKH�6XQ6FDQ�QH[W�WR�WKH�%)��DQG�FKHFN�WKDW�WKH�6XQ6FDQDQG�%)��UHDGLQJV�DUH�ZLWKLQ�����RI�HDFK�RWKHU��,I�WKH\�DUH�QRW�UHFDOLEUDWH�WKH�6XQ6FDQ�XVLQJ�WKH�%)��DV�D�UHIHUHQFH�)RU�IXUWKHU�LQVWUXFWLRQV��VHH�WKH�6XQ6FDQ�8VHU�0DQXDO�$OZD\V�ILW�WKH�LQWHUQDO�EDWWHULHV�ZKHQ�XVLQJ�WKH�%)��ZLWK�6XQ6FDQ��DV6XQ6FDQ�GRHV�QRW�SURYLGH�HQRXJK�H[WHUQDO�SRZHU�WR�RSHUDWH�WKH�%)�UHOLDEO\
(QYLURQPHQW�DQG�0RLVWXUH�SURWHFWLRQ$YRLG�SXWWLQJ�WKH�%)���RU�DQ\�6XQ6FDQ�V\VWHP�FRPSRQHQWV�DW�ULVN�ZKHQZRUNLQJ�RXWGRRUV��0LQLPLVH��DV�IDU�DV�SUDFWLFDO�WKHLU�H[SRVXUH�WR�KLJK�RUUDSLGO\�FKDQJLQJ�WHPSHUDWXUHV�:DUQLQJ� 7KH�%)��LV�GHVLJQHG�WR�UHVLVW�GXVW�DQG�ZDWHU�MHWV��,3�����EXW�LVQRW�KHUPHWLFDOO\�VHDOHG��,W�ZLOO�VXUYLYH�UDLQIDOO��EXW�PD\�QRW�VXUYLYH�EHLQJLPPHUVHG�LQ�ZDWHU�



�� z *HWWLQJ�6WDUWHG %)��8VHU�0DQXDO�Y ���

$YRLG�DQ\�VLWXDWLRQ�ZKHUH�LW�FRXOG�EH�IORRGHG��,QWHUQDO�FRQGHQVDWLRQ�ZLOOEH�DYRLGHG�LI�\RX�NHHS�WKH�GHVLFFDQW�IUHVK��,QVSHFW�WKH�GHVLFFDQWLQGLFDWRU�LQVLGH�WKH�GRPH��,W�VKRXOG�EH�EOXH�7KH�%)��LV�UHDVRQDEO\�UREXVW��EXW�GRHV�QRW�KDYH�D�GURS�WHVW�UDWLQJ��'RQRW�GURS�LW�8VH�ZLWK�D�GDWD�ORJJHU7KH�%)��PD\�EH�FRQQHFWHG�WR�D�GDWD�ORJJHU��ZLWK�UHDGLQJV�EHLQJ�WDNHQFRQWLQXRXVO\��7KH�%)��XSGDWHV�LWV�RXWSXW�YDOXHV�ILYH�WLPHV�SHU�VHFRQG�'LIIXVH�DQG�7RWDO�UDGLDWLRQ��PPRO�P�� V�� �3$5����:P�� �(QHUJ\����RU�NOX[�,OOXPLQDQFH����DQG�6XQVKLQH�VWDWXV�RXWSXWV�DUH�DYDLODEOH�IRU�ORJJLQJ�8VH�FDEOH�W\SH�%)'/�����RU����������������WR�FRQQHFW�WR�D�GDWD�ORJJHU�'DWD�LV�SUHVHQWHG�DW�WKH�DQDORJXH�DQG�GLJLWDO�RXWSXWV�RI�WKH�ORJJHU�FDEOHZLWKLQ�����PV�RI�SRZHU�EHLQJ�DSSOLHG�YLD�WKH�3RZHU���ZLUH�:KHUH�GD\WLPH�WHPSHUDWXUHV�IDOO�EHORZ�]HUR��RU�LQDFFXUDFLHV�GXH�WRFRQGHQVDWLRQ�DUH�XQGHVLUDEOH��WKH�XVH�RI�WKH�KHDWHG�YHUVLRQ��W\SH�%)�+�LV�SUHIHUDEOH�$QDORJXH�RXWSXWV7KH�WKUHH�RXWSXW�XQLWV�VHWWLQJV�DOO�JLYH�GLIIHUHQW�RXWSXW�VHQVLWLYLWLHV��JLYHQLQ�WKH�IROORZLQJ�WDEOH�
2XWSXW�XQLWV 6HQVLWLYLW\ 5HVROXWLRQ )XOO�VFDOHRXWSXW0RODUPPRO�P���V�� �P9� ��PPRO�P���V�� ����PPRO�P���V�� ����P9� �����PPRO�P���V��(QHUJ\:�P�� �P9� ����:�P�� ����:�P�� ����P9� �����:�P��
,OOXPLQDQFHNOX[ �P9� ������NOX[ ������NOX[ ����P9� ����NOX[

6XQVKLQH�6WDWXV�2XWSXW7KH�VXQVKLQH�VWDWH�RXWSXW�LV�D�GLJLWDO�RXWSXW��L�H��LW�KDV�RQO\�WZR�VWDWHV�21�DQG�2))��7R�DFFRPPRGDWH�GLIIHUHQW�W\SHV�RI�ORJJHU�LQSXW��WKLV�FDQ�EHVHW�E\�D�MXPSHU�RQ�WKH�PDLQ�FLUFXLW�ERDUG�WR�JLYH�HLWKHU��� D�ORJLF�YROWDJH�RXWSXW��QR�VXQ� ��9��VXQ� ����9��RU�� D�FRQWDFW�FORVXUH�RXWSXW��QR�VXQ� �RSHQ�FLUFXLW��VXQ� �VKRUW�FLUFXLW��7KLV�LV�VKRZQ�VFKHPDWLFDOO\�EHORZ��7KH�MXPSHU�LV�/.��RQ�WKH�%)��PDLQERDUG�
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7R�VHW�D�FRQWDFW�FORVXUH�W\SH�RI�RXWSXW��XVH�WKH�EOXH�MXPSHU�VRFNHW�WRFRQQHFW�WKH�FHQWUH�SLQ�WR�WKH�WRS�SLQ�

&LUFXLW�GLDJUDP�RI�VXQVKLQH�VWDWXV�RXWSXW

6XQ� ����91R�VXQ� ��9
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6XQVKLQH�RXWSXW�LQFRQWDFW�FORVXUH�PRGH
6XQVKLQH�RXWSXW�LQORJLF�YROWDJH�PRGH

/RFDWLRQ�RI�VXQVKLQH�RXWSXW�PRGH�MXPSHU�/.�



%)��8VHU�0DQXDO�Y���� %)��6HQVRU�&RQQHFWLRQV z ��

%)��6HQVRU�&RQQHFWLRQV
%)��3RZHU�2SWLRQV7KH�%)��LV�D�SRZHUHG�VHQVRU��7KHUH�DUH�WKUHH�SRVVLEOH�VRXUFHV�RI�SRZHU��� 7KH�LQWHUQDO��9�DONDOLQH�EDWWHULHV��LI�ILWWHG��7KHVH�DUH�RSWLRQDO��� 3RZHU�IURP�WKH�GDWD�ORJJHU��� 3RZHU�IURP�WKH���9�KHDWHU�VXSSO\��LI�WKH�KHDWHU�RSWLRQ�LV�ILWWHG�,I�PRUH�WKDQ�RQH�RI�WKHVH�VRXUFHV�LV�SUHVHQW��WKHQ�SRZHU�LV�JHQHUDOO\WDNHQ�IURP�WKH�VRXUFH�ZLWK�WKH�KLJKHVW�YROWDJH��EXW�QRWH�WKDW�WKH�DONDOLQHEDWWHU\�YROWDJH�PXVW�EH�H[FHHGHG�E\�a���9�IRU�WKLV�WR�KDSSHQ�,I�QR�DONDOLQH�EDWWHULHV�DUH�ILWWHG��WKH�SRZHU�VXSSO\�PXVW�EH�FDSDEOH�RI!�9�DW���P$�<RX�FDQ�SUHYHQW�SRZHU�EHLQJ�VXSSOLHG�E\�WKH�GDWD�ORJJHU�E\�LQFOXGLQJ�DUHVLVWRU�LQ�WKH�ZDUP�XS�OLQH��VHH�EHORZ��%)��6HQVRU�:LULQJ7KH�%)��VHQVRU�LV�ILWWHG�ZLWK�D���SLQ�FRQQHFWRU�VRFNHW��7KLV�LV�XVHG�IRUWKH�RXWSXW�VLJQDOV��WKH�SRZHU�DQG�ZDUP�XS�IXQFWLRQV�&RQQHFW�WKH�%)��WR�WKH�ORJJHU�ZLWK�WKH�%)'/�[[�ORJJHU�FDEOHV��7KHVH�DUH��FRUH�VFUHHQHG�FDEOHV��ZLWK�EDUH�ZLUH�HQGV�DV�VWDQGDUG�&RQGXFWRU )XQFWLRQ 1RWHV:KLWH 6LJQDO�+, 7RWDO�UDGLDWLRQ�RXWSXW�VLJQDO*UH\ 6LJQDO�+, 'LIIXVH�UDGLDWLRQ�RXWSXW�VLJQDO<HOORZ 6XQ�VWDWH�2XWSXW 6XQ�VWDWH�RXWSXW�VLJQDO��6HH�1RWH���*UHHQ 6LJQDO�/2�DQDORJFKDQQHOV�

7RWDO�DQG�'LIIXVH�VLJQDO�UHWXUQ�&RPPRQ�ZLWK�3RZHU��9�LQVLGH�WKH�VHQVRU�1RWH��5HG D��:DUP�XSE��3RZHU�9� 6HH�1RWH���
9LROHW 3RZHU��9 3RZHU�UHWXUQ�%OXH 1RW�XVHG 'R�QRW�FRQQHFW%UDLG 6FUHHQ &RQQHFW�WR�ORJJHU�IUDPH�IRU�EHVW�HOHFWULFDOLQWHUIHUHQFH�VFUHHQLQJ�1RW�FRQQHFWHG�WR�DQ\�RWKHU�FRQGXFWRUV�



�� z %)��6HQVRU�&RQQHFWLRQV %)��8VHU�0DQXDO�Y ���

1RWH���7KH�6XQ�VWDWH�RXWSXW�FDQ�EH�VHW�WR�D�ORJLF�+,��a���9��OHYHO��RU�DQ�RSHQFROOHFWRU�³FRQWDFW�FORVHG´�E\�WKH�MXPSHU�/.��LQ�WKH�%)���7KH�VLJQDO�UHWXUQIRU�WKHVH�RXWSXWV�LV�WKH�3RZHU��9�OLQH�ZKHQ�XVHG�ZLWK�GLJLWDO�FKDQQHOV�(LWKHU�RI�WKHVH�RXWSXWV�PD\�VRPHWLPHV�EH�XVHG�ZLWK�DQDORJ�FKDQQHOV�7KH�LPSOLHG�VLJQDO�UHWXUQ�LV�WKHQ�DQDORJ�FKDQQHO�VLJQDO�JURXQG�1RWH���7R�SUHYHQW�HDUWK�ORRSV�FDXVLQJ�QRLV\�UHDGLQJV�RU�VPDOO�YROWDJH�RIIVHWV�DYRLG�FRQQHFWLQJ�WKLV�ZLUH�ZLWK�3RZHU��9�DW�WKH�ORJJHU�1RWH���7KLV�ZLUH�KDV�WZR�IXQFWLRQV�D��:DUP�XS�FRQWURO��$�YROWDJH�!�a�9�PXVW�EH�DSSOLHG�WR�HQDEOH�WKH�%)�FLUFXLW�WR�SURYLGH�LWV�RXWSXW�VLJQDOV�E��3RZHU�ZLOO�EH�VXSSOLHG�WR�WKH�%)��WKURXJK�WKLV�ZLUH��LI�WKH�YROWDJHH[FHHGV�WKH�LQWHUQDO�EDWWHU\�YROWDJH�E\�a���9��DQG�LI�QR�RWKHU�SRZHUVRXUFH�ZLWK�D�KLJKHU�YROWDJH�LV�DYDLODEOH�WR�WKH�%)��F��<RX�FDQ�SUHYHQW�SRZHU�EHLQJ�VXSSOLHG�WKURXJK�WKLV�OLQH�E\�LQFOXGLQJ�D���N: UHVLVWRU�LQ�VHULHV�LQ�LW�%)��56����FDEOH7KH�PLQLPXP�UHTXLUHPHQWV�IRU�WKH�56����FDEOH�FRQQHFWLQJ�WKH�%)��WR�D3&�DUH�VKRZQ�EHORZ�

56����FDEOH�FRQQHFWLRQV
$Q\�VWDQGDUG�QXOO�PRGHP�FDEOH�ZLOO�DOVR�ZRUN��0RVW�QXOO�PRGHP�FDEOHVDOVR�FRQQHFW�RWKHU�KDQGVKDNH�OLQHV��EXW�WKHVH�DUH�QRW�XVHG�E\�WKH�%)��7KH�'&7�&20�FDEOH�SURYLGHG�ZLWK�WKH�%)��LV�VXLWDEOH�IRU�WKLV�SXUSRVH�



%)��8VHU�0DQXDO�Y���� '/�H�/RJJHU�&RQQHFWLRQV z ��

'/�H�/RJJHU�&RQQHFWLRQV
'/�H�/RJJHU

8VH�ZLWK�/$&�7KLV�GLDJUDP�VKRZV�WKH�ZLULQJ�FRQQHFWLRQV�IRU�WKH�/$&��DQDORJXH�LQSXWFDUG��)RU�XVH�ZLWK�RWKHU�FDUGV��SOHDVH�UHIHU�WR�WKH�'/�H�/RJJHU�8VHU0DQXDO�8VH�WKH�SUHFLVLRQ�UHVLVWRUV�SURYLGHG�ZLWK�%)'/�[[�FDEOHV�WR�DWWHQXDWH�WKH%)��RXWSXW�YROWDJH�VR�LW�ZLOO�UHPDLQ�ZLWKLQ�WKH�'/�H�LQSXW�UDQJH�%)��:LULQJ�6FKHPDWLF�IRU�'/�H

:DUP�XS�3RZHU�9���UHG�3RZHU��9��YLROHW�
6FUHHQ

±��� � ±��� � ���12�1& ���12�1&

±�� �±�� � ±�� � ±�� � ±�� �
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*1

9,

$QDORJ�6LJQDO�/2��JUHHQ�7RWDO�UDGLDWLRQ�6LJQDO�+,��ZKLWH�'LIIXVH�UDGLDWLRQ�6LJQDO�+,��JUH\�
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6HWWLQJV7KH�H[DPSOH�VKRZV�WKH�%)��VHQVRU�RXWSXWV�FRQQHFWHG�WR�DQDORJXHFKDQQHOV�����DQG���LQ�WKH�'/�H�ORJJHU��7KH�GRWWHG�FRQQHFWLRQ�VKRZV�DQDOWHUQDWLYH�FRQQHFWLRQ�IRU�WKH�VXQ�VWDWH�RXWSXW��XVLQJ�D�GLJLWDO�FKDQQHO�7KH�%)��LV�D�SRZHUHG�VHQVRU��$OO�DQDORJ�RXWSXWV�VKRXOG�EH�UHDG�XVLQJGLIIHUHQWLDO�FKDQQHOV��IRU�EHVW�QRLVH�DYRLGDQFH�7KH�/$&��LQSXW�FDUG�RI�WKH�'/�H�ORJJHU�LV�XVHG�LQ�LWV����FKDQQHO�GLIIHUHQWLDO��PRGH��ZLWK�WKH�������VOLGHU�VHW�WR������3RZHU�ZDUP�XS�IRU�WKH�%)��VHQVRU�LV�VKRZQ�URXWHG�WKURXJK�UHOD\�FKDQQHO����3RZHU�IURP�WKH�ORJJHU¶V�RZQ�EDWWHU\�LV�FRQQHFWHG�WR�WHUPLQDO����XVLQJWKH�LQWHUQDO�MXPSHU�LQ�WKH�'/�H�ORJJHU��7KH�%)��ZLOO�WDNH�SRZHU�IURP�WKHORJJHU�SRZHU�VXSSO\��XQOHVV�DOWHUQDWLYH�SRZHU�ZLWK�D�KLJKHU�YROWDJH�LVFRQQHFWHG��HJ�YLD�WKH�%)��+HDWHU�RSWLRQ���RU�LI�LW�LV�EORFNHG�ZLWK�D����N:UHVLVWRU�LQ�WKLV�OLQH��QRW�VKRZQ��7KH�FDEOH�VFUHHQ�LV�FRQQHFWHG�WR�FKDQQHO�����RU�����WHUPLQDOV�IRUHOHFWULFDO�VFUHHQLQJ�SXUSRVHV��7KHVH�DUH�WKH�GLJLWDO�HDUWK�IUDPHFRQQHFWLRQV�RI�WKH�'/�H��DQG�DUH�DOVR�XVHG�IRU�WKH�3RZHU��9�UHWXUQ�%)��6SHFLDO�&RQVLGHUDWLRQV7RWDO�	�'LIIXVH�RXWSXWV7KH�7RWDO�	�'LIIXVH�DQDORJ�RXWSXWV�DUH�VKRZQ�FRQQHFWHG�WR�FKDQQHOV��DQG����1RWH�WKDW�RXWSXW�DWWHQXDWRUV�DUH�FRQQHFWHG�WR�UHGXFH�WKHPD[LPXP�YROWDJH�VHHQ�E\�WKH�'/�H�ORJJHU�WR������P9��LWV�PD[LPXPLQSXW���7KH�SUHFLVLRQ�UHVLVWRUV�IRU�WKH�DWWHQXDWRUV�DUH�VXSSOLHG�ZLWK�WKHFRQQHFWRU�FDEOHV�W\SH�%)'/�[[�6XQ�6WDWH�RXWSXW�RSWLRQV7KH�%)��6XQ�VWDWH�RXWSXW�LV�VKRZQ�FRQQHFWHG�WR�DQDORJ�FKDQQHO����7KLVLV�RQH�ZD\�RI�XVLQJ�DQ�DQDORJ�FKDQQHO�LQVWHDG�RI�D�GLJLWDO�FKDQQHO��7KHDGYDQWDJHV�RI�WKLV�DSSURDFK�DUH�WKDW�WKH�QHHG�IRU�GLJLWDO�FKDQQHOV�LVUHGXFHG��DQG�WKH�UHDGLQJV�DUH�ORJJHG�DV�VXQ�KRXUV��UDWKHU�WKDQ�VLPSO\�DVWKH�VXQ�VWDWH�$QDORJ�FKDQQHO���LV�FRQILJXUHG�DV�D�UHVLVWDQFH�FKDQQHO��LQ�WKH���ZLUHPRGH���7KH�SUHFLVLRQ���N: UHVLVWRU�LV�SURYLGHG�ZLWK�WKH�%)'/�[[�FDEOH�DQG�LV�ZLUHG�DV�D�ORDG�UHVLVWRU��7KH�%)��VXQ�VWDWH�RXWSXW�LV�VHW�WR�WKHRSHQ�FROOHFWRU�PRGH�E\�LWV�LQWHUQDO�MXPSHU�/.��:KHQ�WKH�VXQ�LV�SUHVHQW��WKH�RSHQ�FROOHFWRU�LV�HIIHFWLYHO\�³VZLWFK�FORVHG´WR�WKH�%)��JURXQG��WKH�ORDG�UHVLVWRU�LV�WKXV�VKRUWHG�WR�JURXQG�DQG�ZLOOUHDG�]HUR�RKPV�:LWK�QR�VXQ��WKH�RSHQ�FROOHFWRU�LV�HIIHFWLYHO\�RSHQ�FLUFXLW��DQG�WKHUHVLVWDQFH�UHDGLQJ�LV����N:��%\�PHDQV�RI�VSHFLDO�'/�H�VHQVRU�FRGHV�VHH�EHORZ��WKHVH�YDOXHV�FDQ�EH�UHFRUGHG�DV�VXQ�KRXUV�LQ�WKH�ORJJHUGDWD�
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,I�\RX�ZLVK�WR�XVH�WKH�%)��VXQ�VWDWH�RXWSXW�ZLWK�D�GLJLWDO�FKDQQHO��VLPSO\FRQQHFW�WKH�VXQ�VWDWH�VLJQDO�RXWSXW��\HOORZ��WR���LQSXW�IRU�WKH�UHTXLUHGGLJLWDO�FKDQQHO��0DNH�VXUH�WKH�%)��LQWHUQDO�MXPSHU�/.��LV�VHW�WR�WKH�/RJLF6WDWH�9ROWDJH�RXWSXW�VHWWLQJ��7KH����N: UHVLVWRU�LV�QRW�QHHGHG�'/�H�6HQVRU�&RGHV:KHQ�FUHDWLQJ�\RXU�'/�H�ORJJHU�FRQILJXUDWLRQ�ZLWK�WKH�/6�H�VRIWZDUH�\RX�FDQ�XVH�WKH�YDULRXV�%)B�VHQVRU�FRGHV�SURYLGHG�LQ�WKH�/6�H�VHQVRUOLEUDU\��3OHDVH�UHIHU�WR�WKH�6HQVRUV�W[W ILOH�IRU�D�IXOO�GHVFULSWLRQ�RI�HDFKVHQVRU�FRGH�,I�\RX�KDYH�DQ�HDUOLHU�UHOHDVH�RI�WKH�/6�H�VRIWZDUH��\RX�FDQ�GRZQORDG�WKHODWHVW�YHUVLRQ�IURP�WKH�'HOWD�7�ZHE�VLWH���7KHVH�VHQVRU�FRGHV�DQGH[DPSOH�FRQILJXUDWLRQV�DUH�DOVR�LQ�WKH�'/�H�IROGHU�RQ�WKH�%)�5HDG&'520�%)38VH�WKLV�FRGH�IRU�WKH�7RWDO�3$5��PPRO�P���V����DQG�'LIIXVH�3$5�PPRO�P���V����RXWSXWV�IURP�WKH�%)���1RWH�WKDW�LW�KDV�D�FRQYHUVLRQ�IDFWRU�RI����WR�DOORZ�IRU�WKH�XVH�RI�WKH�UHVLVWRU�DWWHQXDWRU���7KH�IRUPHU�%)��FRGHFDQ�VWLOO�EH�XVHG��%):8VH�WKLV�FRGH�IRU�WKH�7RWDO�(QHUJ\��:�P����DQG�'LIIXVH�(QHUJ\��:�P���RXWSXWV�IURP�WKH�%)���1RWH�WKDW�LW�KDV�D�FRQYHUVLRQ�IDFWRU�RI�����WR�DOORZIRU�WKH�XVH�RI�WKH�UHVLVWRU�DWWHQXDWRU�%)/8VH�WKLV�FRGH�IRU�WKH�7RWDO�,OOXPLQDQFH��NOX[��DQG�'LIIXVH�,OOXPLQDQFH�NOX[��RXWSXWV�IURP�WKH�%)���1RWH�WKDW�LW�KDV�D�FRQYHUVLRQ�IDFWRU�RI�����WRDOORZ�IRU�WKH�XVH�RI�WKH�UHVLVWRU�DWWHQXDWRU�%)'6HOHFW�WKLV�FRGH�IRU�WKH�VXQ�VWDWH�RXWSXW�ZLWK�DQ�DQDORJ FKDQQHO��XVLQJWKH�SUHFLVLRQ���N: ORDG�UHVLVWRU��DV�LQ�WKH�GLDJUDP�DERYH���7KLV�ZLOO�JLYHUHDGLQJV�LQ�VXQ�KRXUV�SHU�GD\�:DUQLQJ��<RX�PXVW�XVH�WKLV�FRGH�RQO\�ZLWK�D���K�DYHUDJH�SHULRG�
<RX�PXVW�VWDUW�\RXU�ORJJLQJ�UXQ�DW�WKH�WLPH�DW�ZKLFK�\RX�ZDQW�\RXU�GDLO\WRWDO�ORJJHG��HJ�PLGQLJKW��RU���DP��:DUQLQJ�� ,I�\RX�RFFDVLRQDOO\�JHW�³QRLV\´�UHDGLQJV�UHSRUWHG�E\�WKH�'/�H�FKDQJH�WKH�VHQVRU�FRGH�$XWRUDQJH�IXQFWLRQ��$��WR�)L[HG�5DQJH��)��LQ�WKHORJJHU�FRQILJXUDWLRQ�
%)+6LPLODU�WR�%)'��EXW�WKLV�ZLOO�JLYH�UHDGLQJV�LQ�VXQ�KRXUV�SHU�KRXU�
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:DUQLQJ��<RX�PXVW�XVH�WKLV�FRGH�RQO\�ZLWK�D��K�DYHUDJH�SHULRG�
%)66HOHFW�WKLV�FRGH�IRU�WKH�VXQ�VWDWH�RXWSXW�ZLWK�D�GLJLWDO FKDQQHO��6HW�WKH%)��MXPSHU�/.��WR�JLYH�WKH�/RJLF�6WDWH�YROWDJH�RXWSXW�7KH�UHDGLQJV�ZLOO�EH�VLPSO\����IRU�VXQ��RU����IRU�QR�VXQ���6XEVHTXHQWSURFHVVLQJ�RI�\RXU�GDWD�ILOH�ZLOO�EH�QHHGHG�WR�WUDQVODWH�WKHVH�UHDGLQJV�LQWRVXQ�KRXUV�:DUQLQJ��'R�QRW�XVH�WKLV�ZLWK�WKH�³DYHUDJH´�IXQFWLRQ�RI�WKH�ORJJHU�GLJLWDOFKDQQHO�±�LW�PD\�QRW�ZRUN�DV�\RX�H[SHFW�
5HOD\�ZDUP�XS�IRU�SRZHUHG�FKDQQHOV7KH�%)��VHQVRU�QHHGV�D�ZDUP�XS�VLJQDO�LQ�RUGHU�WR�HQDEOH�WKH�FLUFXLWU\�WRSURGXFH�WKH�RXWSXW�VLJQDOV�6SHFLI\�RQH�RI�WKH�'/�H�UHOD\�FKDQQHOV����RU�����DQG�FRQILJXUH�LW�IRU�WKHZDUP�XS�IXQFWLRQ�ZLWK�D�ZDUP�XS�WLPH�RI���VHFRQG�8VH�ZLWK�RWKHU�/RJJHUV5HIHU�WR�\RXU�ORJJHU�8VHU�0DQXDO�IRU�ZLULQJ�FRQQHFWLRQ�LQVWUXFWLRQV�
7KH�%)��ORJJHU�FDEOH�VFUHHQ�LV�QRUPDOO\�FRPSOHWHO\�LVRODWHG�IURP�WKH%)��3RZHU��9�UHWXUQ��7KLV�LV�WKH�UHFRPPHQGHG��IDFWRU\�VHW��GHIDXOW�
,I�QHFHVVDU\��LW�LV�SRVVLEOH�WR�FRQQHFW�WKH�FDEOH�VFUHHQ�WR�WKH�3RZHU��9YLD�DQ�LQWHUQDO�SURWHFWLRQ�UHVLVWRU��XVLQJ�D�MXPSHU�VRFNHW�RQ�OLQN�/.��RQWKH�%)��PDLQ�SULQWHG�FLUFXLW�ERDUG��7KLV�UHVLVWRU�VKRXOG�SUHYHQW�EDWWHU\VXSSO\�FXUUHQWV�IURP�FDXVLQJ�VLJQLILFDQW�RIIVHW�YROWDJH�HUURUV�



%)��8VHU�0DQXDO�Y���� '/�H�/RJJHU�&RQQHFWLRQV z ��

2SWLRQDO�OLQN�EHWZHHQ�ORJJHU�FDEOH�EUDLG�DQG�JURXQG��QRUPDOO\�OHIW�RSHQ
&RQQHFWLQJ�WKH�KHDWHU6HFXUHO\�FRQQHFW�WKH�KHDWHU�FDEOH�WR�\RXU�SRZHU�VXSSO\��XVLQJ�WKH�0�VROGHU�OXJV�SURYLGHG�,Q�DLU�WHPSHUDWXUHV�EHORZ��q& WKH�KHDWHU�FDQ�FRQVXPH����$�DW���9�'&VR�D����$K�FDU�EDWWHU\�ZLOO�RQO\�ODVW�DERXW�RQH�GD\��)RU�H[WHQGHGGDWDORJJLQJ�LQ�FROG�FOLPDWHV��ZH�UHFRPPHQGHG�WKDW�\RX�SRZHU�WKH�KHDWHUYLD�D����9�VXSSO\ SRZHUHG�IURP�WKH�PDLQV�3URWHFW�WKH�KHDWHU�SRZHU�VXSSO\�IURP�PRLVWXUH�(QYLURQPHQW�DQG�PRLVWXUH�SURWHFWLRQ7KH�%)��LV�GHVLJQHG�WR�UHVLVW�GXVW�DQG�ZDWHU�MHWV��,3�����EXW�LV�QRWKHUPHWLFDOO\�VHDOHG��,W�ZLOO�VXUYLYH�UDLQIDOO��EXW�PD\�QRW�VXUYLYH�EHLQJLPPHUVHG�LQ�ZDWHU�,QWHUQDO�FRQGHQVDWLRQ�ZLOO�EH�DYRLGHG�LI�\RX�NHHS�WKH�GHVLFFDQW�IUHVK��,IWKH�%)��LV�EHLQJ�XVHG�IRU�ORQJ�WHUP�ORJJLQJ��FKHFN�WKH�GHVLFFDQW�LQGLFDWRUUHJXODUO\��HYHU\���±���PRQWKV���,W�VKRXOG�EH�UHSODFHG�ZKHQ�LW�WXUQV�SLQN�7KH�%)��LV�UHDVRQDEO\�UREXVW��EXW�GRHV�QRW�KDYH�D�GURS�WHVW�UDWLQJ��'RQRW�GURS�LW�
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7HFKQLFDO�UHIHUHQFH
6SHFLILFDWLRQV

%)��$FFXUDF\�DQG�5HVROXWLRQ7KH�IROORZLQJ�DFFXUDF\�ILJXUHV�JLYH�����FRQILGHQFH�OLPLWV��L�H������RILQGLYLGXDO�UHDGLQJV�ZLOO�EH�ZLWKLQ�WKH�VWDWHG�OLPLWV�XQGHU�QRUPDO�FOLPDWLFFRQGLWLRQV�
2XWSXW�VHWWLQJ3$5 (QHUJ\ ,OOXPLQDQFH8QLWV PPRO�P���V�� :�P�� NOX[2YHUDOODFFXUDF\��7RWDO r���PPRO�P���V��r��� r�:�P�� r��� r������NOX[r���2YHUDOODFFXUDF\�'LIIXVH

r���PPRO�P���V��r��� r��:�P��r��� r������NOX[r���
5HVROXWLRQ ����PPRO�P���V�� ����:�P�� ������NOX[5DQJH �������PPRO�P���V�� �������:�P�� ������NOX[$QDORJXH�RXWSXWVHQVLWLYLW\ �P9� ��PPRO�P���V�� �P9� ����:�P�� �P9� ������NOX[$QDORJXH�RXWSXWUDQJH ������P9 ������P9 �������P9
2WKHU�VSHFLILFDWLRQV
$FFXUDF\ ��6XQVKLQH�KRXUV r����FRPSDUHG�WR�WKH�:02�GHILQLWLRQ$FFXUDF\�����&RVLQH�&RUUHFWLRQ r����RI�LQFRPLQJ�UDGLDWLRQ�RYHU������=HQLWK�DQJOH$FFXUDF\�����$]LPXWK�DQJOH r ���RYHU����q URWDWLRQ7HPSHUDWXUH�FRHIILFLHQW r ��������q&�W\SLFDO���ZLWKRXWWKHUPRVWDW�7HPSHUDWXUH�UDQJH ����WR�����q&�ZLWK�$ONDOLQH�EDWWHULHV����WR�����q&�ZLWK�/LWKLXP�EDWWHULHV6WDELOLW\ 5HFDOLEUDWLRQ�UHFRPPHQGHG�HYHU\��\HDUV�5HVSRQVH�WLPH �����PV
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6SHFWUDO�5HVSRQVH �������QP��VHH�JUDSK�/DWLWXGH FDSDELOLW\ �����WR�����q(QYLURQPHQWDO���6HDOLQJ ,3�����VKRZHU�DQG�GXVW�SURRI�6XQVKLQH�VWDWXV ��FRQWDFW�FORVXUH�&026�VZLWFK��PRGH 1R�VXQ� �RSHQ�FLUFXLW6XQ������ �VKRUW�FLUFXLW�WR�JURXQG6XQVKLQH�VWDWXV���ORJLF�VWDWH�YROWDJH��77/��PRGH 1R�VXQ� ��96XQ������ ����9�����.�RXWSXW�,PSHGDQFH�,QWHUQDO�%DWWHU\ ��[����9�$$�$ONDOLQH�EDWWHULHV3RZHU�UHTXLUHPHQW ���P$���DZDNH��������P$��DVOHHS�%DWWHU\�/LIHWLPH ��\HDU�W\SLFDO,QSXW�9ROWDJH�5DQJH�±�SRZHUHG�IURPLQWHUQDO�EDWWHU\ ����WR���9�'&
,QSXW�9ROWDJH�5DQJH ��H[WHUQDO�SRZHU ��WR���9�'&/RJJHU�SRZHU�VXSSO\�IXVH ���P$�����9���VHOI�UHVHWWLQJ��)XVH�WULS�SRLQW��RQ�VXQVKLQH�VWDWXVVLJQDO���ZKHQ�LQ�VZLWFK�FORVXUH�PRGH� �$����9��QRW�VHOI�UHVHWWLQJ�
0D[�DSSOLHG�YROWDJH�WR�VXQVKLQHVWDWXV�RXWSXW��LQ�FRQWDFW�FORVXUHPRGH

��WR���9�
56��� FRQQHFWRU '%��SDQHO�PRXQWHG�SOXJ6LJQDO�RXWSXW�	�SRZHU�LQ�FRQQHFWRU ��SLQ�0LQL�7ULDG���SDQHO�PRXQWHG�SOXJ0RXQWLQJ��RSWLRQV � ����LQFK�:KLWZRUWK�FDPHUD�WULSRG�VRFNHW+ROHV�IRU���[�0��EROWV�DW�FRUQHUV�RI�ER[�6L]H�	�:HLJKW ���PP�[����PP�[���PP�����J%)��&RPSRQHQWV
+HDWHG�YHUVLRQ�W\SH�%)�+7KHUPRVWDWLFDOO\�FRQWUROOHG�KHDWHU YHUVLRQ��5HTXLUHV�KHDWHU�FDEOH�W\SH%)�+�&�
6SHFLILFDWLRQV DV�IRU�%)���SOXV�WKH�IROORZLQJ�+HDWHU�RXWSXW�EHORZ�� q& ���:+HDWHU�RXWSXW�IURP����� q& ����:+HDWHU�RXWSXW�DERYH��� q& 2�:���KHDWHU�RII�/RZHVW�VQRZ�	�LFH�IUHH�WHPSHUDWXUHV ���q&�DW����P�V�ZLQG�VSHHG���q&�DW���P�V�ZLQG�VSHHG+HDWHU���PD[�SRZHU ���:�DW���9�'&+HDWHU���PD[�FXUUHQW ���$�DW����9)XVH������PD[�YROWDJH��FXUUHQW ��9���$���QRW�VHOI�UHVHWWLQJ�
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&RQQHFWRU ��SLQ�+LUVFKPDQQ�SDQHO�PRXQWHG�VRFNHW+HDWHU�,QSXW�9ROWDJH�UDQJH ��WR���9�'&,QFOXGHV�KHDWHU�SRZHU�VXSSO\�FDEOH�IRU�H[WHUQDO���9�EDWWHU\� 7\SH��%)�+�&
6XQ6FDQ�66��&DEOHV7\SHV %);/�����%);/�����%);/���/HQJWK ���P�����P�����P7HUPLQDWLRQV ��SLQ�PLQL�7ULDG�SOXJ�DQG�VRFNHW�
/RJJHU�&DEOHV7\SHV %)'/�����%)'/�����%)'/�����%)'/���/HQJWK ��P�����P�����P�����P7HUPLQDWLRQ ��SLQ�PLQL�7ULDG�VRFNHW�IRU�%)��%DUH�ZLUHV�IRU�ORJJHU�WHUPLQDOV�
+HDWHU�&DEOH7\SH %)�+�&/HQJWK �P7HUPLQDWLRQ ��SLQ�PLQL�+LUVFKPDQQ�VFUHZ�LQFRQQHFWRU�DW�%)���PP�VROGHU�WDJV�RQ�IO\LQJ�OHDG�WRSRZHU�VXSSO\�
7HOHVFRSLF�7ULSRG7\SH %)7�0D[�KHLJKW �����P&ORVHG�OHQJWK �����P:HLJKW ����NJ6FUHZ�PRXQW ó�LQFK�:KLWZRUWK�VRFNHW
&URVV�$UP�IRU�0DVW�0RXQW7\SH %)��0/HQJWK��GLDPHWHU��PDWHULDO �P�ORQJ�����ó�LQFK�GLD��JUH\�DQRGLVHG�DOXPLQLXP&URVV�DUP�FRQQHFWRU ��ó�[���LQFK6DGGOH�ZDVKHUV �
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%ROW ��ó�LQFK�ORQJ�[�ó�LQFK�%6:�VWDLQOHVVVWHHO�KH[��KHDG$GMXVWDEOH�&DPHUD�0RXQW ����LQFK�%6:��FDPHUD��WKUHDG��ZLWKEDOO�FODPS$OOHQ�NH\ �PP�$�)
6SDUHV�.LW W\SH�%)��63,WHP 4XDQWLW\,QWHUQDO�56����&DEOH�$VVHPEO\ �,QWHUQDO�6LJQDO�&DEOH�$VVHPEO\ �%DWWHU\�+ROGHU�$VVHPEO\� �1R�%DWWHULHV�)LWWHG� �%XEEOH�/HYHO�<HOORZ�EDFNJURXQG �5+�,QGLFDWRU�3DSHU��GLVF���PP�GLDPHWHU� �1\ORQ�6SDFHU���PP�GLD�[��PP�WKLFN �$$�6L]H�$ONDOLQH�3URFHOO�%DWWHU\ ��/RFNLQJ�VXSSRUW�SRVW���PP�VSDFLQJ �'HVLFFDQW�%DJ��$FWLYDWHG�&OD\����[����PP �6HOI�7DSSLQJ�6FUHZ�1R���[�ó�3R]L�3DQ�+G �)XVH������.�$ �)XVH������.�$ �%OXH�MXPSHUV �0ROH[�KHDGHUV�YDULRXV����HDFK�����������SLQ�SFE�KHDGHUV� �%)��&'520 �



�� z 7HFKQLFDO�UHIHUHQFH %)��8VHU�0DQXDO�Y ���

%)��6SHFWUDO�UHVSRQVH
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%)��6SHFWUDO�UHVSRQVH,GHDO�3$5�UHVSRQVH,GHDO�(QHUJ\�UHVSRQVH,GHDO�,OOXPLQDQFH�UHVSRQVH
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5RXWLQH�0DLQWHQDQFH
%DWWHULHV7KH�%)��LV�SURYLGHG�ZLWK�LQWHUQDO�EDWWHULHV��EXW�FDQ�DOVR�EH�SRZHUHG�IURPD�ORJJHU�YLD�WKH�URXQG���SLQ�FRQQHFWRU��,W�FDQ�DOVR�WDNH�SRZHU�IURP�WKHKHDWHU�SRZHU�VXSSO\��,W�ZLOO�GUDZ�SRZHU�IURP�ZKDWHYHU�VRXUFH�KDV�WKHKLJKHVW�YROWDJH�8VLQJ�WKH�LQWHUQDO�EDWWHULHV�ZLOO�SUHYHQW�DQ\�FXUUHQW�GUDLQ�IURP�WKH�ORJJHU�DQG�UHPRYH�DQ\�VLJQDO�HUURUV�GXH�WR�SRZHU�VXSSO\�FXUUHQWV�LQ�WKH�FDEOH�7KH�7RWDO�	�'LIIXVH�UDGLDWLRQ�DQG�6XQVKLQH�6WDWXV�EHFRPH�DFWLYH�DW�WKH��SLQ�FRQQHFWRU�ZLWKLQ����PV�RI�SRZHU��!�9��EHLQJ�DSSOLHG�WR�WKH�3RZHU�9���:DUPXS�SLQ��7KH�%)��ZLOO�DXWRPDWLFDOO\�VOHHS�ZKHQ�H[WHUQDO�SRZHU�LVUHPRYHG�7KH�%)��LQWHUQDO�EDWWHULHV�VKRXOG�XVXDOO\�ODVW�IRU�DERXW����PRQWKV�GHSHQGLQJ�RQ�ORJJLQJ�IUHTXHQF\�'R�QRW�OHDYH�WKH�%)��ZLWK�H[KDXVWHG�EDWWHULHV�LQ�LW��LQ�FDVH�WKH\�OHDN�'HVLFFDQW7KH�GU\QHVV�RI�WKH�GHVLFFDQW�SDFN�LV�LQGLFDWHG�E\�D�FRORXUHG�SDQHO�XQGHUWKH�GRPH��%OXH�LQGLFDWHV�GU\��SLQN�LQGLFDWHV�WKDW�UHQHZDO�LV�QHHGHG�7R�UHJHQHUDWH�WKH�GHVLFFDQW�7KH�GHVLFFDQW�SDFN�FDQ�EH�UHJHQHUDWHG�E\�KHDWLQJ��5HPRYH�WKH�SDFNIURP�WKH�%)��DQG�KHDW�LQ�DQ�RYHQ�IRU�D�IHZ�KRXUV�DW�DERXW�����&��$OORZ�LWWR�FRRO�GRZQ�DZD\�IURP�PRLVWXUH�EHIRUH�UHLQVWDOOLQJ�LW�0DLQWDLQLQJ�WKH�GRPH$LU�SROOXWLRQ�DQG�UHVLGXHV�LQ�UDLQ�DQG�VQRZ�FDQ�PDNH�WKH�GRPH�TXLWHGLUW\�$�FOHDQ�GRPH�LV�HVVHQWLDO�WR�PDLQWDLQ�WKH�DFFXUDF\�RI�WKH�%)�7KH�GRPH�LV�DFU\OLF�DQG�GDPDJHG�E\�PDQ\�VROYHQWV��&OHDQ�LW�ZKHQQHFHVVDU\�ZLWK�D�GDPS�FORWK��PRLVWHQHG�ZLWK�PLOG�GHWHUJHQW��RU�LVRSURS\ODOFRKRO�7UHDWPHQW�ZLWK�D�ZDWHU�UHSHOOHQW�FRDWLQJ�VXFK�D�³5DLQ;´�FDQ�UHGXFH�WKHDPRXQW�RI�ZDWHU�DQG�GLUW�RQ�WKH�GRPH��7KHVH�DUH�RIWHQ�VROG�IRU�WUHDWPHQWRI�FDU�ZLQGRZV�RU�EDWKURRP�PLUURUV�,I�WKH�GRPH�FDQQRW�EH�FOHDQHG�VDWLVIDFWRULO\��D�UHSODFHPHQW��W\SH�%)��'20��FDQ�EH�REWDLQHG�IURP�'HOWD�7�
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5HFDOLEUDWLRQ RI�%)�:H�UHFRPPHQG�WKDW�%)�V�DUH�UHWXUQHG�HYHU\���\HDUV�WR�'HOWD�7�IRUUHFDOLEUDWLRQ��$�FDOLEUDWLRQ�FHUWLILFDWH�VLPLODU�WR�WKH�RQH�EHORZ�ZLOO�EHSURYLGHG�
%)��&DOLEUDWLRQ�&HUWLILFDWH7KLV�LV�WR�FHUWLI\�WKDW�WKH�6XQVKLQH�6HQVRU�W\SH�%)��LGHQWLILHG�EHORZ�KDV�EHHQ�FDOLEUDWHG�LQDFFRUGDQFH�ZLWK�'HOWD�7�'HYLFHV�/WG�VWDQGDUG�SURGXFWLRQ�SURFHGXUHV��DQG�FRQIRUPV�WR�WKHVSHFLILFDWLRQV�DV�GHWDLOHG�

%)��6HULDO�1XPEHU�
'DWH�
$XWKRULVHG�6LJQDWXUH

7RWDO�3$5�2XWSXW�6HWWLQJ2QO\�WKH�7RWDO�3$5�RXWSXW�DFFXUDF\�LV�FHUWLILHG��DW����&�7KH�%)��LV�FDOLEUDWHG�XQGHU�D�XQLIRUP�OLJKW�VRXUFH�ZLWK�D�VSHFWUXP�FORVHO\�PDWFKLQJ�WKH�VRODUVSHFWUXP�DW�VHD�OHYHO��DJDLQVW�D�WUDQVIHU�VWDQGDUG�4XDQWXP�VHQVRU��ZKLFK�PHDVXUHV�WKH�JOREDOKRUL]RQWDO�3$5�LUUDGLDQFH�LQ�XQLWV�RI� PPRO�P���V�����3$5�LV�SKRWRV\QWKHWLFDOO\�DFWLYH�UDGLDWLRQ�LQ�WKHZDYHEDQG��������� QP��$OO�RWKHU�YDOXHV�IRU�GLIIXVH�UDGLDWLRQ�DQG�DOWHUQDWLYH�RXWSXW�VHWWLQJV�DUH�FDOFXODWHG�UHODWLYH�WR�WKLV�7KH�WUDQVIHU�VWDQGDUG��D�'HOWD�7�4XDQWXP�6HQVRU�W\SH�46��LV�FDOLEUDWHG�E\� 0DFDP�3KRWRPHWULFV�/WGDJDLQVW�WKHLU�UHIHUHQFH�HTXLSPHQW�x ;HQRQ�$UF�/DPS��6SHFWUDO�,UUDGLDQFH�13/� &HUWLILFDWHGx 3KRWRPHWHU��%6,� &HUWLILFDWHGx 0LFURYROWPHWHU��1$0$6� &HUWLILFDWHG7KH�DEVROXWH�DFFXUDF\�RI�WKH� 0DFDP�FDOLEUDWLRQ�LV�VWDWHG�DV��������DW�����&�%)��$FFXUDF\:KHQ�FRUUHFWO\�FDOLEUDWHG��WKH�H[SHFWHG�DFFXUDF\�LV�JLYHQ�LQ�WKH�WDEOH�EHORZ��7KH�ILJXUHV�JLYH����FRQILGHQFH�OLPLWV ��L�H������RI�LQGLYLGXDO�UHDGLQJV�ZLOO�EH�ZLWKLQ�WKH�VWDWHG�OLPLWV�XQGHU�QRUPDO�FOLPDWLFFRQGLWLRQV�
2XWSXW�VHWWLQJ$W����& 3$5 (QHUJ\ ,OOXPLQDQFH8QLWV PPRO�P���V�� :�P�� NOX[2YHUDOODFFXUDF\�7RWDO

r���PPRO�P���V��r��� r��:�P��r��� r������NOX[r���
2YHUDOODFFXUDF\�'LIIXVH

r���PPRO�P���V��r��� r��:�P��r��� r������NOX[r���
5DQJH �������PPRO�P���V�� �������:�P�� ������NOX[

'HOWD�7�'HYLFHV�/WG
����/RZ�5RDG��%XUZHOO��&$0%5,'*(�&%���(-��8�.�
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,W�LV�SRVVLEOH�WR�UHFDOLEUDWH�WKH�%)��\RXUVHOI�DJDLQVW�D�WUDQVIHU�VWDQGDUGVHQVRU��EXW�WKLV�LV�GLIILFXOW�QRW�UHFRPPHQGHG�
<RX�ZLOO�QHHG�VWDEOH�VXQOLJKW�RU�D�VWDEOH�VXQOLJKW�VLPXODWRU���1DWXUDODWPRVSKHULF�WXUEXOHQFH�FDQ�FDXVH�UDSLG�YDULDWLRQV�LQ�VXQOLJKW�LQWHQVLW\�ZKLFK��LI�JUHDWHU�WKDQ�WKH�TXRWHG�DFFXUDF\�RI�WKH�%)���FRXOG�PDNH�LWLPSRVVLEOH�WR�UHFDOLEUDWH�LQ�VXQVKLQH�
)RU�IXUWKHU�LQIRUPDWLRQ�RQ�UHFDOLEUDWLRQ��UHIHU�WR�WKH�%)��7HFKQLFDO0DQXDO�



%)��8VHU�0DQXDO�Y���� :DUUDQW\�DQG�6HUYLFH z ��

:DUUDQW\�DQG�6HUYLFH
7HUPV�DQG�&RQGLWLRQV�RI�6DOH2XU�&RQGLWLRQV�RI�6DOH��UHI��&21'��������VHW�RXW�'HOWD�7
V�OHJDOREOLJDWLRQV�RQ�WKHVH�PDWWHUV��7KH�IROORZLQJ�SDUDJUDSKV�VXPPDULVH�'HOWD�7
V�SRVLWLRQ�EXW�UHIHUHQFH�VKRXOG�DOZD\V�EH�PDGH�WR�WKH�H[DFW�WHUPV�RIRXU�&RQGLWLRQV�RI�6DOH��ZKLFK�ZLOO�SUHYDLO�RYHU�WKH�IROORZLQJ�H[SODQDWLRQ�'HOWD�7�ZDUUDQWV�WKDW�WKH�JRRGV�ZLOO�EH�IUHH�IURP�GHIHFWV�DULVLQJ�RXW�RI�WKHPDWHULDOV�XVHG�RU�SRRU�ZRUNPDQVKLS�IRU�D�SHULRG�RI�WZHOYH�PRQWKV IURPWKH�GDWH�RI�GHOLYHU\�'HOWD�7�VKDOO�EH�XQGHU�QR�OLDELOLW\�LQ�UHVSHFW�RI�DQ\�GHIHFW�DULVLQJ�IURP�IDLUZHDU�DQG�WHDU��DQG�WKH�ZDUUDQW\�GRHV�QRW�FRYHU�GDPDJH�WKURXJK�PLVXVHRU�LQH[SHUW�VHUYLFLQJ��RU�RWKHU�FLUFXPVWDQFHV�EH\RQG�RXU�FRQWURO�,I�WKH�EX\HU�H[SHULHQFHV�SUREOHPV�ZLWK�WKH�JRRGV�WKH\�VKDOO�QRWLI\�'HOWD�7�RU�'HOWD�7¶V�ORFDO�GLVWULEXWRU��DV�VRRQ�DV�WKH\�EHFRPH�DZDUH�RI�VXFKSUREOHP�'HOWD�7�PD\�UHFWLI\�WKH�SUREOHP�E\�UHSODFLQJ�IDXOW\�SDUWV�IUHH�RI�FKDUJH��RUE\�UHSDLULQJ�WKH�JRRGV�IUHH�RI�FKDUJH�DW�'HOWD�7
V�SUHPLVHV�LQ�WKH�8.�GXULQJ�WKH�ZDUUDQW\�SHULRG�,I�'HOWD�7�UHTXLUHV�WKDW�JRRGV�XQGHU�ZDUUDQW\�EH�UHWXUQHG�WR�WKHP�IURPRYHUVHDV�IRU�UHSDLU��'HOWD�7�VKDOO�QRW�EH�OLDEOH�IRU�WKH�FRVW�RI�FDUULDJH�RUIRU�FXVWRPV�FOHDUDQFH�LQ�UHVSHFW�RI�VXFK�JRRGV� +RZHYHU��ZH�PXFKSUHIHU�WR�KDYH�VXFK�UHWXUQV�GLVFXVVHG�ZLWK�XV�LQ�DGYDQFH��DQG�ZH�PD\��DWRXU�GLVFUHWLRQ��ZDLYH�WKHVH�FKDUJHV�'HOWD�7�VKDOO�QRW�EH�OLDEOH�WR�VXSSO\�SURGXFWV�IUHH�RI�FKDUJH�RU�UHSDLU�DQ\JRRGV�ZKHUH�WKH�SURGXFWV�RU�JRRGV�LQ�TXHVWLRQ�KDYH�EHHQ�GLVFRQWLQXHGRU�KDYH�EHFRPH�REVROHWH��DOWKRXJK�'HOWD�7�ZLOO�HQGHDYRXU�WR�UHPHG\�WKHEX\HU¶V�SUREOHP�'HOWD�7�VKDOO�QRW�EH�OLDEOH�WR�WKH�EX\HU�IRU�DQ\�FRQVHTXHQWLDO�ORVV�GDPDJH�RU�FRPSHQVDWLRQ�ZKDWVRHYHU��ZKHWKHU�FDXVHG�E\�WKH�QHJOLJHQFHRI�WKH�'HOWD�7��RXU�HPSOR\HHV�RU�GLVWULEXWRUV�RU�RWKHUZLVH��ZKLFK�DULVHIURP�WKH�VXSSO\�RI�WKH�JRRGV�DQG�RU�VHUYLFHV��RU�WKHLU�XVH�RU�UHVDOH�E\�WKHEX\HU�'HOWD�7�VKDOO�QRW�EH�OLDEOH�WR�WKH�EX\HU�E\�UHDVRQ�RI�DQ\�GHOD\�RU�IDLOXUH�WRSHUIRUP�RXU�REOLJDWLRQV�LQ�UHODWLRQ�WR�WKH�JRRGV�DQG�RU�VHUYLFHV��LI�WKHGHOD\�RU�IDLOXUH�ZDV�GXH�WR�DQ\�FDXVH�EH\RQG�WKH�'HOWD�7¶V�UHDVRQDEOHFRQWURO�
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6HUYLFH�DQG�6SDUHV8VHUV�LQ�FRXQWULHV�WKDW�KDYH�D�'HOWD�7�'LVWULEXWRU�RU�7HFKQLFDO5HSUHVHQWDWLYH�VKRXOG�FRQWDFW�WKHP�LQ�WKH�ILUVW�LQVWDQFH�6SDUH�SDUWV�IRU�RXU�RZQ�LQVWUXPHQWV�FDQ�EH�VXSSOLHG�IURP�RXU�ZRUNV�7KHVH�FDQ�QRUPDOO\�EH�GHVSDWFKHG�ZLWKLQ�D�IHZ�ZRUNLQJ�GD\V�RI�UHFHLYLQJDQ�RUGHU�6SDUH�SDUWV�DQG�DFFHVVRULHV�IRU�VHQVRUV�RU�RWKHU�SURGXFWV�QRWPDQXIDFWXUHG�E\�'HOWD�7��PD\�KDYH�WR�EH�REWDLQHG�IURP�RXU�VXSSOLHU��DQGD�FHUWDLQ�DPRXQW�RI�DGGLWLRQDO�GHOD\�LV�LQHYLWDEOH�1R�JRRGV�RU�HTXLSPHQW�VKRXOG�EH�UHWXUQHG�WR�'HOWD�7�ZLWKRXW�ILUVWREWDLQLQJ�WKH�DJUHHPHQW�RI�'HOWD�7�RU�RXU�GLVWULEXWRU�2Q�UHFHLSW�DW�'HOWD�7��WKH�JRRGV�ZLOO�EH�LQVSHFWHG�DQG�WKH�XVHU�LQIRUPHGRI�WKH�OLNHO\�FRVW�DQG�GHOD\��:H�QRUPDOO\�H[SHFW�WR�FRPSOHWH�UHSDLUVZLWKLQ�D�IHZ�ZRUNLQJ�GD\V�RI�UHFHLYLQJ�WKH�HTXLSPHQW��+RZHYHU��LI�WKHHTXLSPHQW�KDV�WR�EH�IRUZDUGHG�WR�RXU�RULJLQDO�VXSSOLHU�IRU�VSHFLDOLVWUHSDLUV�RU�UHFDOLEUDWLRQ��DGGLWLRQDO�GHOD\V�RI�D�IHZ�ZHHNV�PD\�EHH[SHFWHG�7HFKQLFDO�6XSSRUW7HFKQLFDO�6XSSRUW�LV�DYDLODEOH�RQ�'HOWD�7�SURGXFWV�DQG�V\VWHPV��8VHUV�LQFRXQWULHV�WKDW�KDYH�D�'HOWD�7�'LVWULEXWRU�RU�7HFKQLFDO�5HSUHVHQWDWLYHVKRXOG�FRQWDFW�WKHP�LQ�WKH�ILUVW�LQVWDQFH�7HFKQLFDO�6XSSRUW�TXHVWLRQV�UHFHLYHG�E\�'HOWD�7�ZLOO�EH�KDQGOHG�E\�RXU7HFK�6XSSRUW�WHDP��<RXU�LQLWLDO�HQTXLU\�ZLOO�EH�DFNQRZOHGJHG�LPPHGLDWHO\ZLWK�D�³7�QXPEHU´�DQG�DQ�HVWLPDWH�RI�WLPH�IRU�D�GHWDLOHG�UHSO\��QRUPDOO\�DIHZ�ZRUNLQJ�GD\V�� 0DNH�VXUH�WR�TXRWH�RXU�7�QXPEHU�VXEVHTXHQWO\�VRWKDW�ZH�FDQ�HDVLO\�WUDFH�DQ\�HDUOLHU�FRUUHVSRQGHQFH�,Q�\RXU�HQTXLU\��DOZD\V�TXRWH�LQVWUXPHQW�VHULDO�QXPEHUV��VRIWZDUH�YHUVLRQQXPEHUV��DQG�WKH�DSSUR[LPDWH�GDWH�DQG�VRXUFH�RI�SXUFKDVH�ZKHUH�WKHVHDUH�UHOHYDQW�&RQWDFW�GHWDLOV�7HFK�6XSSRUW�7HDP'HOWD�7�'HYLFHV�/WG����/RZ�5RDG��%XUZHOO��&DPEULGJH�&%���(-��8�.�HPDLO��WHFK�VXSSRUW#GHOWD�W�FR�XN:HE�VLWH��ZZZ�GHOWD�W�FR�XN7HO���������������������)D[���������������������
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3UREOHPV
3UREOHP�5HSRUWV$OZD\V�WU\�WR�LVRODWH�WKH�VRXUFH�RI�WKH�GLIILFXOW\��7KLV�PD\�IDOO�LQWR�RQH�RIWKH�IROORZLQJ�DUHDV��,W�ZLOO�KHOS�FRQVLGHUDEO\�LI�\RX�FDQ�PHQWLRQ�DV�PDQ\UHOHYDQW�GHWDLOV�DV�SRVVLEOH��,Q�SDUWLFXODU�x $�GHVFULSWLRQ�RI�WKH�IDXOW��LWV�V\PSWRPV��RU�HUURU�PHVVDJHVx ,I�XVLQJ�6XQ6FDQ��ZKDW�FRPSRQHQWV�RI�WKH�6XQ6FDQ�V\VWHP�\RX�DUHXVLQJx ,I�ORJJLQJ��ZKDW�ORJJHU�\RX�DUH�XVLQJ��GHWDLOV�RI�WKH�ORJJLQJ�SURJUDPDQG�DQ\�RWKHU�GHYLFHV�FRQQHFWHG�WR�LW�x 'HWDLOV�RI�DQ\�3&�\RX�DUH�XVLQJx 6RIWZDUH�YHUVLRQ�QXPEHUV�DQG�KDUGZDUH�VHULDO�QXPEHUV��VHH�EHORZ�/RFDWLQJ�YHUVLRQ�DQG�VHULDO�QXPEHUV7KH�%)��VHULDO�QXPEHU�ODEHO�LV�RQ�WKH�XQGHUVLGH�RI�WKH�FDVH��7KH�LQWHUQDOVRIWZDUH�YHUVLRQ�QXPEHU�LV�GLVSOD\HG�LQ�WKH�$ERXW�ER[�XVLQJ�%)�5HDG�7URXEOHVKRRWLQJ
%)��1RW�5HVSRQGLQJ&KHFN�FDEOHV�DQG�FRQQHFWRUV,I�XVLQJ�WKH�56��� FDEOH�FKHFN�WKDW�\RX�DUH�XVLQJ�D�QXOO�PRGHP�FDEOH�DQG�WKDW�LW�LV�SOXJJHG�LQWR�WKH�VDPH�VHULDO�SRUW�RQ�\RXU�3&�WKDW�\RX�KDYHVHOHFWHG�LQ�WKH�%)�5HDG�VRIWZDUH�,I�/RJJLQJ��FKHFN�WKH�ORJJHU�FDEOH�DQG�FRPSDUH�ZLWK�\RXU�ORJJHU�ZLULQJFRQQHFWLRQ�GLDJUDP�&KHFN�DOVR�\RXU�ORJJHU�VHQVRU�FRQILJXUDWLRQ��SRZHU�ZDUPXS�UHOD\�ZLULQJFRQQHFWLRQ�DQG�ZDUPXS�UHOD\�SURJUDP�FRQILJXUDWLRQ�&KHFN�EDWWHU\�YROWDJH7KH�%)��UHTXLUHV�DW�OHDVW�����9ROWV�RQ�LWV�LQWHUQDO�EDWWHU\��RU���±���9�'&IURP�DQ�H[WHUQDO�SRZHU�VXSSO\�5HVHWWLQJ�WKH�%)�,I�WKH�%)��VWLOO�GRHV�QRW�UHVSRQG��LWV�LQWHUQDO�PLFURSURFHVVRU�PD\�EH�UHVHWE\�UHPRYLQJ�DQG�UHDSSO\LQJ�DOO�SRZHU���LQFOXGLQJ�WKH�LQWHUQDO�EDWWHU\��RUE\�VKRUWLQJ�SLQV�/.��RQ�WKH�0DLQ�3&%�
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%)��7HFKQLFDO�0DQXDO7KH�%)��7HFKQLFDO�5HIHUHQFH�0DQXDO�FRQWDLQV�PXFK�XVHIXO�LQIRUPDWLRQIRU�7URXEOH�VKRRWLQJ�LQFOXGLQJ�x &LUFXLW�ERDUG�VFKHPDWLFV�DQG�GLDJUDPV�x 'HVFULSWLRQV�RI�KRZ�WKH�HOHFWURQLFV�ZRUNx 7HVW�DQG�FDOLEUDWLRQ�SURFHGXUHV�x :LULQJ�GLDJUDPV�IRU�FRQQHFWRUV�DQG�FDEOHV�x 6SHFLILFDWLRQV�IRU�WKH�ILUPZDUH�±�L�H��WKH�VRIWZDUH�LQ�WKHPLFURSURFHVVRUV�x 'HWDLOHG�SDUWV�OLVWV�7KH�7HFKQLFDO�PDQXDO�LV�DYDLODEOH�LQ�$GREH�$FUREDW�3')�IRUPDW�RQ�WKH%)�5HDG�&'520�
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/LQNV�DQG�FRQQHFWRUV�RQ�WKH�%)��0DLQ�3&%
/.�5HVHW ([SDQVLRQFRQQHFWRU

/.���6XQVKLQH�VWDWHRXWSXW�PRGH

,QWHUQDO�EDWWHU\
+HDWHU�IXVH +HDWHU�SRZHU

$QDORJ�RXWSXWV /.���6FUHHQ�WRSRZHU��9
([WHUQDOSRZHU�IXVH /.���&76SRZHU

56���FRQQHFWRU
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$SSHQGL[�$��'HVLJQ�DQG�7HVW6XPPDU\
7KLV�DSSHQGL[�JLYHV�D�EULHI�GHVFULSWLRQ�RI�KRZ�WKH�%)��GHVLJQ�ZRUNV��DQG�D�VXPPDU\�RI�WKHUHVXOWV�RI�WKH�WHVW�SURJUDP��0RUH�GHWDLOHG�YHUVLRQV�RI�WKHVH�DUH�DYDLODEOH�IURP�'HOWD�7�,QWURGXFWLRQ0HDVXUHPHQW�RI�'LUHFW�DQG�'LIIXVH�FRPSRQHQWV�RI�VRODU�UDGLDWLRQ�KDV�PDQ\�DSSOLFDWLRQV���LQPRGHOOLQJ�WKH�LQWHUDFWLRQ�RI�OLJKW�ZLWK�FURS�FDQRSLHV��VWXG\LQJ�WKH�HQHUJ\�EDODQFH�RIVWUXFWXUHV��RU�DV�D�PHWHRURORJLFDO�LQGLFDWRU��,QVWUXPHQWV�WKDW�PDNH�WKHVH�PHDVXUHPHQWV�KDYHJHQHUDOO\�EHHQ�H[SHQVLYH�DQG�UHTXLUH�FRQVLGHUDEOH�DWWHQWLRQ�2QH�FRPPRQ�DSSURDFK�KDV�EHHQ�WR�KDYH�WZR�VHQVRUV��RQH�PHDVXULQJ�UDGLDWLRQ�IURP�WKH�ZKROHVN\��WKH�RWKHU�PHDVXULQJ�WKH�ZKROH�VN\�DSDUW�IURP�WKH�VXQ��7KH�VKDGLQJ�LV�JHQHUDOO\�GRQHXVLQJ�D�VKDGH�ULQJ��DGMXVWHG�WR�PDWFK�WKH�WUDFN�RI�WKH�VXQ�DFURVV�WKH�VN\�IRU�WKDW�GD\��RU�XVLQJDQ�RFFOXGLQJ�GLVN�KHOG�RQ�D�URERW�DUP��%RWK�RI�WKHVH�DSSURDFKHV�UHTXLUH�DFFXUDWH�DOLJQPHQW�WRWKH�(DUWK
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