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6&���$XWRPDWHG�6XUYH\�6\VWHP 

�6&���$XWR� 63,&(5�&2168/7,1* 

63,&(5�&2168/7,1*��(GHQ�/DERUDWRU\��%URDGPHDG�5RDG��6WHZDUWE\��%HGIRUGVKLUH��(QJODQG�0.����1' 7HO���������������������)D[���������������������(-PDLO��HQT#VSLFHUFRQVXOWLQJ�FRP����:HE��ZZZ�VSLFHUFRQVXOWLQJ�FRP 

· �ƵƚŽŵĂƚĞĚ�ƐŝƚĞ�ƐƵƌǀĞǇƐ�ĨŽƌ�^�D�ĂŶĚ�d�D�ŝŶƐƚĂůůĂƟŽŶƐ 
· &Ƶůů�^�ϭϭͬ^/�ƐǇƐƚĞŵ�ǁŝƚŚ� 

· Ϯ�ǆ�ϯ-ĂǆŝƐ����ŵĂŐŶĞƟĐ�ĮĞůĚ�ƐĞŶƐŽƌƐ 
· ϯ�ǆ�tŝůĐŽǆŽŶ�ϳϯϭ��ĂĐĐĞůĞƌŽŵĞƚĞƌƐ 
· �ƌƺĞů�Θ�<ũčƌ�ƉƌĞĐŝƐŝŽŶ�ŵŝĐƌŽƉŚŽŶĞ 

· DĞĂƐƵƌĞƐ� 
· DĂŐŶĞƟĐ�ĮĞůĚ�Ăƚ�Ϯ�ŚĞŝŐŚƚƐ 
· &ůŽŽƌ�ǀŝďƌĂƟŽŶ�ŝŶ�ϯ�ĂǆĞƐ 
· �ĐŽƵƐƟĐ�ůĞǀĞůƐ 

· ^�ϭϭ�^ƵƌǀĞǇ�ϱ͘ϱ�ƐŽŌǁĂƌĞ�ĂƵƚŽŵĂƚĞƐ�ŵƵůƟƉůĞ�ƵŶĂƩĞŶĚĞĚ�ƐŝƚĞ�ƐƵƌǀĞǇƐ 
· ^ĞůĨ�dĞƐƚ�ĨĞĂƚƵƌĞ�ĐŚĞĐŬƐ�Ăůů�ƚŚĞ�ƐĞŶƐŽƌƐ�ďĞĨŽƌĞ�ŵĂŬŝŶŐ�ŵĞĂƐƵƌĞŵĞŶƚƐ 
· dĞŵƉůĂƚĞƐ�ĂŶĚ�Ă�ƐƚĞƉ-ďǇ-ƐƚĞƉ�ŐƵŝĚĞ�ĂŝĚ�ŶŽǀŝĐĞ�ƵƐĞƌƐ�ƚŽ�ƉĞƌĨŽƌŵ�ƐŝƚĞ�ƐƵƌǀĞǇƐ 
· WƌĞĚĞĮŶĞĚ�ƐĞƚƵƉ�ƐĐƌŝƉƚƐ�ƌƵŶ�ƚŚĞ�ƐƉĞĐƚƌƵŵ�ĂŶĂůǇƐĞƌ͕�ĐŚĂƌƚ�ƌĞĐŽƌĚĞƌ͕�ŽƐĐŝůůŽƐĐŽƉĞ�ĂŶĚ�ƉůŽƚ�ƌĞƐƵůƚƐ͘ 

^�ϭϭͬ�ƵƚŽ��ŝŶ�ĐĂƌƌǇŝŶŐ�ĐĂƐĞ 

��-0D\-���� 

^�ϭϭͬ�ƵƚŽ�ŝŶ�ƵƐĞ 
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6&���$XWR�+DUGZDUH 
/DSWRS�FRPSXWHU 
7\SLFDOO\��RXU�FXVWRPHUV�XVH�WKHLU�RZQ�ODSWRS�FRPSXWHU��SXUFKDVHG�LQ�WKHLU�RZQ�FRXQWU\�WR�HQVXUH�WKH�FRUUHFW�ODQJXDJH�DQG�W\SH�RI�NH\ERDUG�DQG�WKH\�LQVWDOO� WKH�6&���VRIWZDUH�WKHPVHOYHV��+RZHYHU�� LI�UHTXLUHG��6SLFHU�&RQVXOWLQJ��RU�RQH�RI�RXU�WUDLQHG�DJHQWV��FDQ�LQVWDOO�WKH�V\VWHP�RQ�WKH�FXVWRPHU¶V�FRPSXWHU�RU�VXSSO\�D�VXLWDEOH�ODSWRS�ZLWK�WKH�V\VWHP� 
7KH�UHTXLUHPHQW�IRU�WKH�FRPSXWHU�LV�:LQGRZV�;3�9LVWD�������������VFUHHQ�SL[HOV�DW�OHDVW������[������86%�DQG�&'�'9'�GULYH��7KH�SURFHVVRU��5$0�DQG�KDUG�GULYH�PXVW�EH�DV�UHFRPPHQGHG�IRU�WKH�RSHUDWLQJ�V\VWHP� 

2YHUYLHZ 
7KH� 6&���$XWR� LV� D� IXOO\� SRSXODWHG� FRQILJXUDWLRQ� RI� WKH� 6&���6,� V\VWHP�� :LWK� �� '&� PDJQHWLF� ILHOG� VHQVRUV�� ��DFFHOHURPHWHUV�DQG�D�SUHFLVLRQ�PLFURSKRQH��LW�SURYLGHV�DOO�WKH�VHQVRUV�QHHGHG�IRU�D�IXOO�DXWRPDWHG�VLWH�VXUYH\�IRU�DQ�6(0�RU�7(0��$OO�WKH�VHQVRUV�FRQQHFW�WR�DQ�6&���6HQVRU�,QWHUIDFH��ZKLFK�LV�$&�SRZHUHG�DQG�FRQQHFWV�WR�D�:LQGRZV�ODSWRS�3&� YLD� 86%�� 7KH� ZKROH� V\VWHP� LQFOXGLQJ� D� WULSRG� DQG� ODSWRS� ILWV� LQWR� D� UXJJHG� FXVWRP� FDUU\LQJ� FDVH� IRU� HDVH� RI�SRUWDELOLW\� 
7KH� VRIWZDUH� VXLWH� LQFOXGHV� ³6&��� 6XUYH\´�� ZKLFK� DXWRPDWHV� D� FRPSOHWH� VXUYH\� DQG� ³6&���:L]DUG´�� ZKLFK� DLGV� LQ�VHWWLQJ�XS�D�VLQJOH�PHDVXUHPHQW��7KHVH�FDOO�XS�WKUHH�YLUWXDO�LQVWUXPHQWV��DQ�RVFLOORVFRSH��D�VSHFWUXP�DQDO\VHU�DQG�D�FKDUW�UHFRUGHU�WKDW�GLVSOD\�UHVXOWV�JUDSKLFDOO\�RQ�WKH�ODSWRS�VFUHHQ��$OVR�LQFOXGHG�LV�³6&SORW´��D�FRPSUHKHQVLYH�UHVXOWV�SORWWLQJ�SURJUDP��7KHUH�LV�D�YLGHR�VKRZLQJ�KRZ�WR�XVH�WKLV�V\VWHP�DW��KWWS���\RXWX�EH������9KVG$0� 

6HQVRU�,QWHUIDFH 
7KH�6HQVRU�,QWHUIDFH�RSHUDWHV�IURP�XQLYHUVDO�$&�SRZHU�����-����9�a�������+]��ZKLFK�LV�XVHG�WR�SRZHU�DOO�WKH�VHQVRUV�DQG�LWV�HPEHGGHG�$QDORJ�'HYLFHV�%ODFNILQ�PLFURFRPSXWHU��)RU�ORQJ�WHUP�PRQLWRULQJ�DSSOLFDWLRQV��ZKHUH�ORVV�RI�GDWD�ZRXOG�QRW�EH� DFFHSWDEOH�� WKH� VHQVRU� LQWHUIDFH� FDQ� EH� SRZHUHG� IURP� DQ� XQ-LQWHUUXSWLEOH� SRZHU� VXSSO\��2XU� WHVWV�ZLWK� D� IXOO\� FKDUJHG����:�836�IURP�$37�SURYLGHG�XS�WR�IRXU�KRXUV�RI�RSHUDWLRQ� 
7KHUH� DUH� LQSXWV� IRU� WZR� 6SLFHU� &RQVXOWLQJ� �-D[LV� PDJQHWLF� ILHOG� VHQVRUV�� 7KHUH� DUH� LQSXWV� IRU� WKUHH� :LOFR[RQ� ���$�DFFHOHURPHWHUV��7KH�LQSXWV�SURYLGH�WKH�FRQVWDQW�FXUUHQW�ORDG�DQG�SRZHU�VXSSO\�IRU�HDFK�:LOFR[RQ����$�DQG�DUH�VXLWDEOH�IRU�PRVW�RWKHU�W\SHV�RI�SLH]R�DFFHOHURPHWHUV�ZKHQ�XVLQJ�WKH�VSHFWUXP�SURJUDP� 
7KHUH�LV�DQ�LQSXW�IRU�D�%U�HO�	�.M U����������/�SUHFLVLRQ�PLFURSKRQH��7KH�,QWHUIDFH�SURYLGHV�WKH�VSHFLDO�SRZHU�VXSSOLHV�IRU�WKH�����/�PLFURSKRQH�SUH-DPSOLILHU�WR�HQDEOH�WKH�PLFURSKRQH�WR�RSHUDWH�WR�LWV�IXOO�VSHFLILFDWLRQ�� 
7KHUH�LV�D�JHQHUDO�SXUSRVH�'&�FRXSOHG�DX[LOLDU\�LQSXW�YLD�D�%1&�FRQQHFWRU�DW�WKH�EDFN�RI�WKH�LQWHUIDFH� 
$�PXOWL-FKDQQHO����ELW�$'&�FRQWUROOHG�E\�DQ�HPEHGGHG�$QDORJ�'HYLFHV�%ODFNILQ�0LFURFRPSXWHU�DFTXLUHV�DOO�WKH�VLJQDOV�LQ�GLJLWDO�IRUPDW�LQVLGH�WKH�,QWHUIDFH��7KH�PLFURFRPSXWHU�SHUIRUPV�H[WHQVLYH�VLJQDO�SUH-SURFHVVLQJ�EHIRUH�WKH�VLJQDOV�DUH�VHQW�WR�WKH�ODSWRS�FRPSXWHU�WKURXJK�WKH�86%�FRQQHFWLRQ� 
6HQVRU�6&���'&�$& 

%U�HO�	�.M U������PLFURSKRQH :LOFR[RQ����$�DFFHOHURPHWHUV��WKUHH� 

6HQVRU�,QWHUIDFH 6HQVRU�6&���'&�$&��WZR� 
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7KLV�LV�WKH��-D[LV�PDJQHWLF�ILHOG�VHQVRU�VXSSOLHG�ZLWK�WKH�6&���$XWR�V\VWHP��,W�FDQ�PHDVXUH�'&�DQG�$&�ILHOGV��H�J��FKDQJLQJ�'&�ILHOGV�IURP�WUDPV�DQG�HOHYDWRUV�DQG�$&�SRZHU�OLQH�ILHOGV��,W�KDV�LQWHUQDO�ELDV�FRLOV�WKDW�DUH�XVHG�WR�QXOO�WKH�(DUWK¶V�ILHOG��7KH�ELDV�FRLO�FXUUHQWV�DUH�UHVHW�E\�FOLFNLQJ�DQ�LFRQ�RQ�WKH�SURJUDP�VFUHHQ��HDFK�WLPH�WKH�VHQVRU�LV�PRYHG��7KH�PHDVXUHPHQW�UDQJH�LV������P*��7KH�VHQVRU�KDV�ORZ�QRLVH�DQG�ZKHQ�IXOO\�ZDUPHG�XS�WKH�'&�GULIW�LV�EHORZ����*�GD\�� 
:LOFR[RQ�5HVHDUFK�PRGHO����$�DFFHOHURPHWHU 
7KH�:LOFR[RQ�5HVHDUFK�PRGHO����$�KDV�D�PHDVXUHPHQW�UDQJH�RI�����PJ
V�3N-3N�DQG�D�EDQGZLGWK�RI�����+]�WR�����+]�ZKHQ�XVHG�ZLWK�6&���$XWR�V\VWHP��,W�LV�VXLWDEOH�IRU�WKH�PHDVXUHPHQW�RI�H[WUHPHO\�ORZ�OHYHO�YLEUDWLRQV��,WV�QRLVH�OLPLW�LV�������J�¥+]�DW��+]��7KH�V\VWHP�VXSSRUWV�VLPXOWDQHRXV�PHDVXUHPHQWV�E\�WKUHH�DFFHOHURPHWHUV��(DFK�DFFHOHURPHWHU�PHDVXUHV�DORQJ�RQH�LQGHSHQGHQW�D[LV��:LWK�WKUHH�FRUUHFWO\�RULHQWHG�DFFHOHURPHWHUV��YLEUDWLRQ�FDQ�EH�PHDVXUHG�LQ�WKUHH�RUWKRJRQDO�D[HV�� 
%U�HO�	�.M U����������/�PLFURSKRQH 
7KH�%U�HO�	�.M U������PLFURSKRQH�ZLWK�����/�SUHDPSOLILHU�FRQQHFWV�GLUHFWO\� WR�WKH�VHQVRU�LQWHUIDFH��,W�SURYLGHV�DFRXVWLF��PHDVXUHPHQWV�WR�DFRXVWLF�ODERUDWRU\�UHIHUHQFH�VWDQGDUGV��,W�PHDVXUHV�VRXQG�OHYHOV�IURP���G%�WR����G%�DQG����+]�WR���N+]��,W� PHDVXUHV� LQIUDVRXQG� OHYHOV� �L�H�� IUHTXHQFLHV� EHORZ� ��+]�� ZKLFK� FDQ� OLPLW� WKH� SHUIRUPDQFH� RI� WUDQVPLVVLRQ� HOHFWURQ�PLFURVFRSHV�E\�YLEUDWLQJ�WKH�VDPSOH���7KH�6RXQG�/HYHO�0HWHU�VXSSOLHG�ZLWK�WKH�6&���&RPSDFW�LV�DOVR�VXSSRUWHG�� 
&DOLEUDWLRQ 
7KH�PDJQHWLF�ILHOG�VHQVRUV�DUH�PDQXIDFWXUHG�DQG�FDOLEUDWHG�E\�6SLFHU�&RQVXOWLQJ��7KHLU�FDOLEUDWLRQ�LV��1$0$6�WUDFHDEOH� 
7KH�:LOFR[RQ�DFFHOHURPHWHUV�DUH�VXSSOLHG�E\�:LOFR[RQ�5HVHDUFK�,QF��*HUPDQWRZQ�0'��86$�ZLWK�D�FDOLEUDWLRQ�FHUWLILFDWH�WUDFHDEOH�WR�WKH�1DWLRQDO�,QVWLWXWH�RI�6WDQGDUGV�DQG�7HFKQRORJ\��*DLWKHUVEXUJ��0'��86$�� 
7KH�%U�HO�	�.M U������PLFURSKRQH�LV�VXSSOLHG�ZLWK�D�FDOLEUDWLRQ�FHUWLILFDWH�WUDFHDEOH�WR�WKH�1DWLRQDO�,QVWLWXWH�RI�6WDQGDUGV�DQG�7HFKQRORJ\��*DLWKHUVEXUJ��0'��86$�� 
6SLFHU�&RQVXOWLQJ�SURYLGHV�D�UH-FDOLEUDWLRQ�VHUYLFH�IRU�WKH�HQWLUH�V\VWHP� 
6&�������6RIWZDUH 6&���6XUYH\ 
6&���6XUYH\�DXWRPDWHV�D�FRPSOHWH�VXUYH\�E\�FDOOLQJ�RWKHU�6&���LQVWUXPHQWV�XVLQJ�$FWLYH�;�WHFKQRORJ\��,W�XVHV�D�PDFUR�WKDW�FDQ�UXQ�VHYHUDO�PHDVXUHPHQWV�DQG�DXWRPDWLFDOO\�VDYH�WKH�UHVXOWV��6XUYH\�JXLGHV�\RX�WKURXJK�WKH�FKRLFH�RI�VHQVRUV��D�VHOI�WHVW�WR�HQVXUH�DOO�WKH�VHQVRUV�DUH�ZRUNLQJ�DQG�WKHQ�WKH�VXUYH\�LWVHOI��6XUYH\�HQDEOHV�ILUVW-WLPH�XVHUV�WR�VHW�XS�WKH�HTXLSPHQW�DQG�UXQ�D�VWDQGDUG�VXUYH\�XVLQJ�D�PDFUR�DQG�VHWXS�ILOHV�WKDW�KDYH�DOUHDG\�EHHQ�FUHDWHG�E\�DQ�H[SHUW�XVHU� 
7KLV�SURJUDP�LV�GHVLJQHG�WR�ZRUN�ZLWK�WKH�IXOO�6&���6,�V\VWHP�ZLWK���'&�PDJQHWLF�ILHOG�VHQVRUV����DFFHOHURPHWHUV�DQG�D�SUHFLVLRQ�PLFURSKRQH��6HOI�WHVW�FDQ�EH�FXVWRPLVHG�WR�RPLW�PDJQHWLF�ILHOG��RU�YLEUDWLRQ�RU�DFRXVWLF�WHVWV�LI�UHTXLUHG��6XUYH\�PDFURV�DUH�YHU\�IOH[LEOH��EXW�RQFH�ZULWWHQ��WKH\�UHTXLUH�WKH�VHQVRUV�IRU�ZKLFK�WKH\�DUH�GHVLJQHG� 
7KH�6KRZ�3UHVHQWDWLRQ�EXWWRQ�RQ�WKH�6WDUW�SDJH�RSHQV�D�GRFXPHQW�WKDW�VKRZV�LQ�GHWDLO�KRZ�WR�FRQQHFW�WKH�VHQVRUV��UXQ�D�VHOI�WHVW�DQG�SHUIRUP�D�VXUYH\�IRU�WKH�IXOO�6&���6,�V\VWHP��,W�LV�SRVVLEOH�WR�FXVWRPLVH�WKLV�SUHVHQWDWLRQ�IRU�RWKHU�KDUGZDUH�FRQILJXUDWLRQV� 
6HOI�WHVW�ZRUNV�E\�FRPSDULQJ�WKH�RXWSXW�RI���PDJQHWLF�ILHOG�VHQVRUV�RU���DFFHOHURPHWHUV��,W�DOVR�XVHV�WKH�VHOI-WHVW�IHDWXUH�RI�WKH�SUHFLVLRQ�PLFURSKRQH��7KH�VHOI�WHVW�UHSRUW�LQFOXGHV�VSHFWUD�FRPSDULQJ�WKH�VHQVRUV�DQG�D�SDVV�IDLO�UHVXOW��,I�VHOI�WHVW�IDLOV��LW�DGYLVHV�WKH�XVHU�WR�DVN�IRU�VXSSRUW�EHIRUH�FRQWLQXLQJ�ZLWK�WKH�VXUYH\��7KH�UHSRUW�FDQ�WKHQ�EH�VHQW�WR�DQ�H[SHUW�XVHU�VR�WKDW�WKH\��FDQ�GLDJQRVH�ZKHWKHU�D�VHQVRU�LV�IDXOW\�RU�DGYLVH�WKH�XVHU�KRZ�WR�JHW�LW�ZRUNLQJ� 
7R�UXQ�D�VXUYH\��WKH�XVHU�IROORZV�WKH�LQVWUXFWLRQV�LQ�WKH�SUHVHQWDWLRQ�DQG�WKHQ�VHOHFWV�WKH�UHTXLUHG�VXUYH\�IURP�D�SUHGHILQHG�OLVW��6XUYH\V�PD\�EH�UHSHDWHG�DW�IL[HG�LQWHUYDOV�WR�VKRZ�KRZ�WKH�HQYLURQPHQW�FKDQJHV�ZLWK�WLPH�� 
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6XUYH\�PDFURV�DUH�ZULWWHQ�E\�DQ�H[SHUW�XVHU�DV�IROORZV��)LUVW�VHW�XS�D�PHDVXUHPHQW�LQ�WKH�VFRSH�SURJUDP�DQG�VDYH�WKH�VHWXS�ILOH��7KHQ�WXUQ�RQ�PDFUR�UHFRUGLQJ�DQG�UXQ�WKURXJK�WKH�SURFHVV�RI�ORDGLQJ�WKH�VHWXS��PDNLQJ�WKH�PHDVXUHPHQW�DQG�VDYLQJ�WKH�UHVXOWV��6DYH�WKH�PDFUR��5HSHDW�IRU�WKH�VSHFWUXP�DQDO\VHU�DQG�FKDUW�UHFRUGHU��'R�WKH�VDPH�ZLWK�6&SORW�WR�FUHDWH�WKH�JUDSKV�UHTXLUHG�DQG�DSSHQG�WKHP�WR�D�VXUYH\�UHSRUW�LQ�0LFURVRIW�:RUG��0DQXDOO\�HGLW�WKH�UHFRUGHG�PDFURV�WRJHWKHU��DGGLQJ�:DLW�DQG�([LW�VWDWHPHQWV�WR�PDNH�D�FRPSOHWH�VXUYH\�PDFUR��6DYH�WKH�VHWXS�ILOHV�DQG�WKH�PDFUR�WRJHWKHU�LQ�D�IROGHU�UHDG\�IRU�6&���6XUYH\�WR�XVH��0DFURV�FRQWDLQ�VLPSOH�VWDWHPHQWV�WKDW�UXQ�LQ�VHTXHQFH��+RZHYHU�WKH�VWDWHPHQWV�FDQ�EH�GLUHFWO\�XVHG�LQ�0LFURVRIW�9LVXDO�%DVLF�LI�PRUH�FRPSOLFDWHG�SURJUDPPLQJ�LV�UHTXLUHG� 
6&���:L]DUG 
7KH�6&���:L]DUG�TXLFNO\�DQG�HDVLO\�VWDUWV�D�VLQJOH�SUH-GHILQHG�PHDVXUHPHQW�XVLQJ�WKH�VSHFWUXP�DQDO\VHU��FKDUW�UHFRUGHU�RU�RVFLOORVFRSH�SURJUDP��,W�JXLGHV�\RX�WKURXJK�WKH�FKRLFH�RI�VHQVRUV��WKH�LQVWUXPHQW�IRU�ZKLFK�WKH�HQYLURQPHQW�LV�WR�EH�FKHFNHG��WKH�W\SH�RI�DQDO\VLV�DQG�WKH�W\SH�RI�PHDVXUHPHQW�  7KH�:L]DUG�KHOSV�QHZ�RU�RFFDVLRQDO�XVHUV�WR�JHW�VWDUWHG�ZLWK�PDNLQJ�PHDVXUHPHQWV�DV�VLPSO\�DV�SRVVLEOH��XVLQJ�VHWXS�ILOHV�WKDW�KDYH�DOUHDG\�EHHQ�FUHDWHG�E\�DQ�H[SHUW�XVHU��,W�DOVR�KHOSV�H[SHULHQFHG�XVHUV�WR�RUJDQLVH�WKHLU�VHWXS�ILOHV�  7KH�:L]DUG�FDQ�FDOO�XS�LQGLYLGXDO�PHDVXUHPHQWV�WKDW�DUH�SDUW�RI�D�FRPSOHWH�VXUYH\�     0HDVXUHPHQW�3URJUDPV 
7KH� FRUH� RI� WKH� 6&��� V\VWHP� DUH� WKUHH�PHDVXUHPHQW� SURJUDPV�� 2VFLOORVFRSH���6SHFWUXP�$QDO\VHU�DQG�&KDUW�5HFRUGHU� 
7KH�6&���6,�86%�KDUGZDUH�VXSSRUWV�RSHUDWLRQ�LQ���FKDQQHO�RU���FKDQQHO�PRGHV��,Q���FKDQQHO�PRGH�WKH�FKDQQHOV�DUH�FDOOHG�;��<��=�	�$�� ,Q���FKDQQHO�PRGH� WKH�FKDQQHOV�DUH�FDOOHG�;���<���=���$���;���<���=��	�$���7R�PDNH� IXOO�XVH�RI�DOO� WKH�VHQVRUV��WKH�6&���$XWR�W\SLFDOO\�XVHV���FKDQQHO�PRGH��7KH�VHQVRUV�DUH�DVVLJQHG�WR�WKH�FKDQQHOV�LQ�WKH�FDOLEUDWLRQ�ZLQGRZ��0DQ\� FRPELQDWLRQV� DUH� SRVVLEOH�� ,W� LV� QRW� QHFHVVDU\� WR� KDYH� VHQVRUV� DVVLJQHG� WR� DOO� WKH� FKDQQHOV� LQ� HLWKHU� �� RU� �� FKDQQHO�PRGHV��6R�IRU�H[DPSOH��\RX�FDQ�UXQ�LQ���FKDQQHO�PRGH�ZLWKRXW�D�VHFRQG�PDJQHWLF�ILHOG�VHQVRU�SOXJJHG�LQWR�FKDQQHO���� 
7KH�SULQFLSDO�XVH�IRU���FKDQQHO�PRGH� LV� WR�PHDVXUH�UHDO� WLPH�$&�DQG�'&�PDJQHWLF� ILHOG�JUDGLHQWV�E\�XVLQJ� WZR�PDJQHWLF�ILHOG� VHQVRUV�� 7KLV� LV� D� XQLTXH� FDSDELOLW\� RI�WKLV� V\VWHP�� 7KHUH� DUH� VRPH� GLIIHUHQFHV� LQ�SHUIRUPDQFH� EHWZHHQ� WKH� �� DQG� �� FKDQQHO�PRGHV�� ,Q� �� FKDQQHO� PRGH� WKH� V\VWHP� LV�DFTXLULQJ� WZLFH�DV�PXFK�GDWD�DQG� WKLV�FDXVHV�VRPH� EDQGZLGWK� UHGXFWLRQ� LQ� WKH� FKDUW�UHFRUGHU��D�UHVWULFWLRQ�RQ� WKH�FKRLFH�RI�SRLQWV�LQ� WKH� VSHFWUXP� DQDO\VHU� DQG� SRRUHU� DQWL-DOLDVLQJ�SHUIRUPDQFH��    
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7KH� RVFLOORVFRSH� KDV� D� EDQGZLGWK� RI� ��N+]� RQ� LWV� VKRUWHU� WLPH� UDQJHV�� 7KH� $� LQSXW� LV� '&� FRXSOHG�� 7KHUH� DUH� FRPPRQ�FRQWUROV�IRU�WKH�WLPH�EDVH�DQG�WKH�YHUWLFDO�D[LV�UDQJHV��7KHUH�DUH�LQGHSHQGHQW�FRQWUROV�IRU�WKH�DX[LOLDU\�FKDQQHO�UDQJHV�DQG�WKH�YHUWLFDO�SRVLWLRQ�RI�HDFK�FKDQQHO��7KH�506�DQG�3N-3N�YDOXHV�RI�WKH�ZDYHIRUPV�DUH�PHDVXUHG�DQG�GLVSOD\HG�QXPHULFDOO\� 
,FRQV� RQ� WKH� WRS� WRROEDU� DUH� XVHG� WR� FRQWURO� RSHUDWLRQ�� 7KHVH� LQFOXGH� ³SDXVH´�� ³RQH-VKRW´�� ³UHVHW�'&� VHQVRUV´� DQG� ³]HUR��SRVLWLRQ´��7KH�³ORFN�SRVLWLRQ´�LFRQ�DFWLYDWHV�$&�FRXSOLQJ�WKDW�YDULHV�ZLWK�WKH�WLPH�EDVH��7KH�HIIHFW�LV�WR�VWDELOLVH�WKH�YHUWLFDO�SRVLWLRQ�RI�WKH�WUDFHV��ZKLFK�LV�XVHIXO�ZLWK�DQ�$&�VHQVRU�WKDW�LV�EHLQJ�PRYHG�IUHTXHQWO\�GXULQJ�VHDUFKHV�IRU�PDJQHWLF�ILHOG�VRXUFHV� 
)LOHV� WR� VHW-XS� WKH� FRQWUROV� PD\� EH� LPSRUWHG� DQG� H[SRUWHG� IRU� IXWXUH� XVH�� 5HVXOWV� PD\� EH� VDYHG� DV� DQ� LPDJH� XVLQJ� WKH�ZLQGRZV�DOW-SULQW-VFUHHQ�IXQFWLRQ�RU�H[SRUWHG�DV�D�WH[W�ILOH�RU�0DWODE�OHYHO���ILOH�IRU�SURFHVVLQJ�E\�WKH�6&SORW�SURJUDP� 

2VFLOORVFRSH 
7KH�RVFLOORVFRSH�SURJUDP�LV�XVHIXO�IRU�LQLWLDO�LQYHVWLJDWLRQ�RI�PDJQHWLF�ILHOGV�GXULQJ�WURXEOH�VKRRWLQJ�RI�HOHFWURQ�PLFURVFRSH�LPDJLQJ�SUREOHPV��([DPSOHV�RI��RVFLOORVFRSH�VFUHHQ�GLVSOD\V�LQ���FKDQQHO�PRGH�DUH�VKRZQ�EHORZ� 

dǇƉŝĐĂů�����>ŝŶĞ�ĮĞůĚ�;ϱϬ,ǌͿ�ǁŝƚŚ�Ϯ�ƐĞŶƐŽƌƐ͕�ƐƉĂĐĞĚ�ϭŵ 

���>ŝŶĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ǁŝƚŚ�Ϯ�ƐĞŶƐŽƌƐ͕�ƐƉĂĐĞĚ�ϭŵ 

ZĞĂů-ƟŵĞ�ŐƌĂĚŝĞŶƚ��ŝĐŽŶ 
&ŝĞůĚ 

&ŝĞůĚ�ŐƌĂĚŝĞŶƚ 



� 

6SHFWUXP�$QDO\VHU 
7KH�VSHFWUXP�DQDO\VHU�SURJUDP�HQDEOHV�LQ-GHSWK�DQDO\VLV�RI�PDJQHWLF�ILHOG��YLEUDWLRQ��VRXQG�DQG�RWKHU�VRXUFHV�VXFK�DV�WKH�YLGHR� RXWSXW� IURP� DQ�6(0� LQ� VSRW-PRGH�� ,W� GLVSOD\V� WKH�ZDYHIRUPV� DQG� VSHFWUD� RI� XS� WR� �� FKDQQHOV�� ,W� KLJKOLJKWV� WKH�VHOHFWHG�FKDQQHO��,W�KDV�D�ZLGH�UDQJH�RI�XQLWV�IRU�XVH�ZLWK�DOO�WKH�VHQVRUV��$Q�H[DPSOH�RI�IORRU�YLEUDWLRQ�DQDO\VLV�XVLQJ���:LOFR[RQ����$�DFFHOHURPHWHUV�LV�VKRZQ�EHORZ��:KHQ�PHDVXULQJ�YLEUDWLRQ�ZLWK�WKH�:LOFR[RQ����$�DFFHOHURPHWHU���WKH�VRIWZDUH�LQWHJUDWHV�LWV�RXWSXW�WR�SURYLGH�YHORFLW\�DQG�GLVSODFHPHQW�XQLWV�DV�ZHOO�DV�DFFHOHUDWLRQ�� 

7UDFNLQJ�FXUVRUV�DUH�SURYLGHG�WR�PHDVXUH�IHDWXUHV�RI�WKH�VSHFWUXP�DV�ZHOO�DV�GHILQH�EDQGV�IRU�506�PHDVXUHPHQW��+DUPRQLF�FXUVRUV� FDQ� EH� XVHG� WR� UHFRJQLVH� KDUPRQLFV� LQ� WKH� VSHFWUXP� DQG� HQDEOH�PRUH� DFFXUDWH�PHDVXUHPHQW� RI� WKH� IXQGDPHQWDO�IUHTXHQF\��6XFFHVVLYH�VSHFWUD�FDQ�EH�FRPELQHG�RYHU�D�SHULRG�RI�WLPH��DV�DQ�DYHUDJH�WR�UHGXFH�QRLVH��RU�WR�ILQG�WKH�ZRUVW�FDVH�SHDN�YDOXHV��6SHFWUD�FDQ�EH�GDWD-ORJJHG�WR�D�ILOH�DW�D�PD[LPXP�UDWH�RI�RQFH�HYHU\�PLQXWH�WR�WUDFH�VRXUFHV�WKDW�YDU\� 
7KH�H[DPSOH�EHORZ�LV�D�VRXQG�OHYHO�PHDVXUHPHQW�ZLWK�FRPSDULVRQ�WR�WKH�(OHFWURQ�0LFURVFRSH�PDQXIDFWXUHU¶V�VSHFLILFDWLRQ��LQ�WKLUG�RFWDYH�IRUPDW��7KH�VSHFLILFDWLRQ�OLQH�FKDQJHV�FRORXU�IURP�JUH\�WR�PDJHQWD�LI�WKH�VSHFLILFDWLRQ�LV�H[FHHGHG��DV�VKRZQ� 

y͕�z͕���ŇŽŽƌ�ǀŝďƌĂƟŽŶ�;W^�Ϳ�ǁŝƚŚ�ϯ�tŝůĐŽǆŽŶ�ϳϯϭ�� 

�ĐŽƵƐƟĐ�ůĞǀĞů�ǀƐ͘�^ƉĞĐ͘�ϯƌĚ�ŽĐƚĂǀĞ�ĨŽƌŵĂƚ 



� 

&KDUW�5HFRUGHU 
7KH�FKDUW�SURJUDP�LV�XVHG�WR�UHFRUG�HYHQWV�WKDW�FKDQJH�UHODWLYHO\�VORZO\��,W�VLPXODWHV�SORWWLQJ�RQ�D�SDSHU�FKDUW�ZKLFK�LV�XS�WR����VFUHHQ�SDJHV�ZLGH��,W�GLVSOD\V�LQ�SDJH�PRGH��RQH�VFUHHQ�ZLGWK�DW�D�WLPH��RU�DV�D�FRQWLQXRXV�VFUROO���7KH�PRVW�UHFHQW����SDJHV�RI�GDWD�DUH�UHWDLQHG�LQ�PHPRU\����KRXUV����PLQXWHV�DW�VORZHVW�FKDUW�VSHHG���&RQWUROV�IRU�YHUWLFDO�UDQJH��FKDUW�VSHHG�DQG�EDQGZLGWK�DUH�SURYLGHG��3DQ�DQG�]RRP�FRQWUROV�HQDEOH�DQ\�VHFWLRQ�RI�WKH�SORW� WR�EH�H[DPLQHG��<RX�FDQ�PDUN�HYHQWV�WKDW�RFFXU�GXULQJ�PHDVXUHPHQW�RI�DQ\�FKDUW��VXFK�DV�WKH�PRYHPHQW�RI�WUDLQV��7KH�PDUNHUV�DUH�H[SRUWHG�ZLWK�WKH�UHVXOWV�� 
7KH�H[DPSOH�EHORZ��LQ���FKDQQHO�PRGH��LV�D�FKDUW�RI�WKH�WRWDO�3N-3N�$&�PDJQHWLF�ILHOG�LQ�WKH��+]�WR�����+]�UDQJH��7KH�SURJUDP�LV�FDOFXODWLQJ�WKH�3N-3N�YDOXHV�LQ�UHDO�WLPH�DQG�FKDUWLQJ�WKH�UHVXOW��,W�VKRZV�WKDW�WKH�;�ILHOG�ZDV�VWHDG\�DW�����P*�3N-3N�DQG�WKH�=�ILHOG�YDULHG�IURP�����WR����P*�3N-3N�GXULQJ�WKH�����VHFRQG�SHULRG�RI�WKH�FKDUW��%\�VHOHFWLQJ�WKH�QDUURZ�EDQG�RSWLRQ�WKH�SURJUDP�FDQ�FKDUW�WKH�ILHOG�DW�D�VSHFLILHG�IUHTXHQF\��H�J����+]�RU���+]� 7KH�UHVXOWV�RI�WZR�FRQVHFXWLYH�DFRXVWLF�PHDVXUHPHQWV��ZLWKRXW�PRYLQJ�WKH�PLFURSKRQH��DUH�VKRZQ�EHORZ��)LUVW� LV� LQ� WKH�

7KH�ZDYHIRUP�FKDUW�EHORZ�ZDV� UHFRUGHG� LQ���FKDQQHO�PRGH�XVLQJ� WZR�6&���'&05�VHQVRUV�DQG�'&-����+]�EDQGZLGWK��7KH�³ZLGWK´�RI�HDFK�WUDFH�LV�WKH�3N-3N�YDOXH�RI�WKH�$&�SRZHU�OLQH�ILHOGV����+]�DQG�KDUPRQLFV���VR�WKH�;��D[LV�SRZHU�OLQH�ILHOG�LV����P*�3N-3N���7KH�VWHS�IXQFWLRQ�FKDQJHV�DUH�WKH�'&�ILHOG�FDXVHG�E\�WR�WKH�PRYHPHQW�RI�QHDUE\�VWHHO�REMHFWV��LQ�WKLV�FDVH��DERXW���P*�3N-3N�LQ�;���7KLV�³FRPELQHG´�FKDUWLQJ�PRGH�ZDV�D�QHZ�IHDWXUH�LQ�WKH�6&���VRIWZDUH�YHUVLRQ����� 

���WŬ-WŬ�ĮĞůĚƐ�ǀƐ͘�ƟŵĞ 

�ŽŵďŝŶĞĚ�ŵŽĚĞ����Θ����ĮĞůĚ�ǁĂǀĞĨŽƌŵ 



� 

DXGLEOH�UDQJH����-�����+]��VHFRQG�LQ�WKH�LQIUD�VRXQG�UDQJH�����-���+]���1RWH�WKDW�WKH�LQIUD-VRXQG�OHYHO�LV�W\SLFDOO\�KLJKHU��,QIUD� VRXQG� FDQ� VHULRXVO\� GHJUDGH� WKH� SHUIRUPDQFH� RI� KLJK� HQG�7(0V� E\�PRYLQJ� WKH� VDPSOH��7KH�%U�HO�	�.M U� �����PLFURSKRQH�HQDEOHV�DFFXUDWH�LQIUDVRXQG�PHDVXUHPHQWV�WR�EHORZ���+]� 
:KHQ� FKDUWLQJ� YLEUDWLRQ� XVLQJ� WKH� ���$� DFFHOHURPHWHUV�� DQ� LQWHJUDWLQJ� ILOWHU� WDLORUHG� WR� WKH� ���$� DOORZV� GLUHFW�

�ĐŽƵƐƟĐ�ůĞǀĞů�ŝŶ�ĂƵĚŝďůĞ�ƌĂŶŐĞ�;ϰϬ-ϮϱϬϬ�,ǌͿ 

�ĐŽƵƐƟĐ�ůĞǀĞů�ŝŶ�ŝŶĨƌĂ-ƐŽƵŶĚ�ƌĂŶŐĞ�;ϭ͘ϱ-ϰϬ�,ǌͿ 

7KH�GDWD�ORJJLQJ�IHDWXUH�RI�WKH�FKDUW�UHFRUGHU�FDQ�EH�XVHG�WR�ZULWH�WKH�UHVXOWV�WR�D�GLVF�ILOH�DW�D�VSHFLILHG�UDWH��DV�WKH�GDWD�LV�DFTXLUHG��7KLV�LV�XVHIXO�IRU�ORQJ�WHUP�UHFRUGLQJ�RI�GLVWXUEDQFHV�WKDW�RFFXU�RFFDVLRQDOO\�RU�RYHUQLJKW��7KH�DGMDFHQW�VFUHHQ�LPDJH�VKRZV�WKH�FRPSUHKHQVLYH�VWDUW�DQG�VWRS�FRQWUROV�IRU�GDWD�ORJJLQJ� 



� 

GLVSODFHPHQW� DQG� YHORFLW\� FKDUWV� WR� EH�PDGH��7KLV� LV� XVHIXO� IRU� ³ZDON� DERXW´� IORRU� YLEUDWLRQ� WHVWV� DW� SURSRVHG� HOHFWURQ�PLFURVFRSH�VLWHV��DV�LQ�WKH�H[DPSOH�EHORZ� 
6&SORW 

6&SORW�LV�D�FRPSUHKHQVLYH�UHVXOWV�HGLWLQJ�SURJUDP�WKDW�HQDEOHV�UHVXOWV�H[SRUWHG�DV�WH[W�ILOHV�RU�0DWODE�OHYHO���ILOHV�IURP�WKH�2VFLOORVFRSH�� 6SHFWUXP� DQG� &KDUW� UHFRUGHU� SURJUDPV� WR� EH� IRUPDWWHG� IRU� SXEOLVKHG� UHSRUWV�� ,W� LV� SDUWLFXODUO\� XVHIXO� IRU�IRUPDWWLQJ�WKH�ODUJH�WH[W�ILOHV�WKDW�UHVXOW�IURP�ORQJ�WHUP�GDWD�ORJJLQJ�� 
,W�VXSSRUWV�DOO�WKH�XQLWV�DQG�IRUPDWV�WKDW�DUH�XVHG�LQ�WKH�2VFLOORVFRSH��6SHFWUXP�DQG�&KDUW�UHFRUGHU�SURJUDPV��,W�HQDEOHV�XQLWV�FRQYHUVLRQ�DQG�FDQ�SRVW-SURFHVV�UHVXOWV�ZLWK�XVHU�VSHFLILHG�IRUPXODV��6&SORW�FDQ�VKRZ�PXOWLSOH�UHVXOWV�PHDVXUHG�DW�GLIIHUHQW�WLPHV�RQ�D��'�ZDWHUIDOO�SORW�DQG�LW�FDQ�DSSHQG�SORWV�WR�D�GRFXPHQW�LQ�0LFURVRIW�:RUG� 
7KH�DFRXVWLF�PHDVXUHPHQW�VKRZQ�RQ�SDJH���LV�UHSURGXFHG�EHORZ�DV�DQ�LPDJH�H[SRUWHG�IURP�6&SORW�DIWHU�IRUPDWWLQJ�� 

tĂůŬ�ĂďŽƵƚ�ƚĞƐƚƐ͕�^ƚĞǁĂƌƚďǇ�>Ăď͕�ĮƌƐƚ�ŇŽŽƌ�ĚŝƐƉůĂĐĞŵĞŶƚ��ŵ 

,ŽƌŝǌŽŶƚĂů�tŝůĐŽǆŽŶ�ϳϯϭ� 

sĞƌƟĐĂů�tŝůĐŽǆŽŶ�ϳϯϭ� 



�� 

6&���$XWR�-��6SHFLILFDWLRQ 
6\VWHP &DUU\LQJ�&DVH�6L]H ���[����[�����FP�DSSUR[��   ������[����[�����LQ�DSSUR[�� :HLJKW ���NJ�����OE��DSSUR[��LQFOXGLQJ�W\SLFDO�ODSWRS� 
/DSWRS�3HUVRQDO�&RPSXWHU 2SHUDWLQJ�6\VWHP :LQGRZV�;3�9LVWD����������� 'LVSOD\ $W�OHDVW������[�����SL[HOV ,QWHUIDFH 86%������RU���� 2SWLFDO�'ULYH &'�'9'� 3URFHVVRU $V�UHTXLUHG�IRU�RSHUDWLQJ�V\VWHP 0HPRU\ $V�UHTXLUHG�IRU�RSHUDWLQJ�V\VWHP +DUG�'LVF $V�UHTXLUHG�IRU�RSHUDWLQJ�V\VWHP 
6HQVRU�,QWHUIDFH��6&���6,�86% ,QSXWV ��0$*���0$*� �-D[LV�PDJQHWLF�ILHOG�VHQVRU����[�6&���VHQVRU� ��9,%���9,%���9,%� �-D[LV�YLEUDWLRQ����[�:LOFR[RQ����$� ��0,& 0LFURSKRQH��%	.����������/� ��$8; %1&�YROWDJH�LQSXW��'&�FRXSOHG������9�UDQJH� 
  ����NW�LPSHGDQFH� $QWL-DOLDVLQJ�)LOWHUV ��N+] 3RZHU ���-���9�$&����-���+]������$�PD[ 
�-D[LV�0DJQHWLF�)LHOG�6HQVRU��6&���'&�$& &R-RUGLQDWH�6\VWHP ;��<��=�UHFWDQJXODU�&DUWHVLDQ %DQGZLGWK '&�-����N+]��-��GE� $PELHQW�)LHOG�5DQJH ������P*�������ȝ7� 0HDVXUHPHQW�5DQJH ����P*�������ȝ7� :DUP-XS�GULIW ����P*������Q7���LQ���KRXUV��W\S�   �����P*������Q7���LQ���KRXUV��PD[� 
/RQJ�WHUP�GULIW� ����m*������Q7���LQ����KRXUV 
1RLVH�/HYHO ��m*������Q7��506���-��N+]�   $FFXUDF\ ������DIWHU�!��KRXU�ZDUP�XS���������FROG� 
9LEUDWLRQ�6HQVRU��:LOFR[RQ����$�$FFHOHURPHWHU 7\SH :LOFR[RQ�5HVHDUFK��PRGHO����$ %DQGZLGWK ����-�����+] 0HDVXUHPHQW�5DQJH ��P�V�������J¶VĮ��3N-3N��LQ�WKLV�V\VWHP� 
1RLVH�/LPLW ��mP�V��506�PD[�� 
  �����mP�V�506�DW��+]�������mP�V�506�DW��+] 
  �����mP�506�DW��+]���������mP�506�DW��+] $FFXUDF\ ������ZLWK�JDLQ�FDOLEUDWLRQ�ILOH� 
$FRXVWLF�6HQVRU��%	.����������/�0LFURSKRQH 7\SH %U�HO�	�.M U��&RQGHQVHU�PLFURSKRQH�������  3UH-DPSOLILHU�����/� %DQGZLGWK ����+]�-����N+] 0HDVXUHPHQW�5DQJH ����G%��LQ�WKLV�V\VWHP� 1RLVH�/LPLW ���G%��LQ�WKLV�V\VWHP� $FFXUDF\ ���G%�����+]�-����N+] 
3URJUDPV��*HQHUDO� 
&KDQQHO�PRGHV� ��FKDQQHO�	���FKDQQHO &KDQQHOV ���FKDQQHO�PRGH�;��<��=��$  ��FKDQQHO�PRGH�;���<���=���$���;���<���=���$� &OLSSLQJ $XGLR�YLVXDO�LQGLFDWLRQ� 3DXVH�FRQWURO )UHH]H�UHVXPH�LQVWUXPHQW�RSHUDWLRQ &DOLEUDWLRQ�SDQHO 6HW�FKDQQHO�PRGH��DGG�VHOHFW�VHQVRUV��VHW�UDQJHV��FDOLEUDWH�RIIVHWV��PLFURSKRQH�VHOI�FKHFN��DGG�HGLW�XVHU�GHILQHG�XQLWV��VHW�H[SRUW�ILOH�RSWLRQV� 6HWXS�ILOH 2SHQ�VDYH�LQVWUXPHQW�FRQWUROV ([SRUW ([SRUW�UHVXOWV�IRU�6&SORW�RU�VSUHDGVKHHW 3ULQW�ZLQGRZ 3ULQW�FXUUHQW�VFUHHQ�GLVSOD\ +HOS &RQWH[W�KHOS�RQ�FRQWUROV��RQOLQH�KHOS�ILOH  

2VFLOORVFRSH $PSOLWXGH�XQLWV 
��0DJQHWLF�)LHOG P*��Q7��m7��P$�P��$�P 
��9LEUDWLRQ mJ¶VĮ��PJ
VĮ��mP�V���PP�V� ��$FRXVWLF P3D��3D ��9ROWDJH P9��9��XVHU�GHILQHG�XQLWV ��5HVXOWDQW�_;<=_ 0DJQHWLF�)LHOG��9LEUDWLRQ��9ROWDJH�XQLWV ��7LPH�UDQJHV��PV� ���������������������������������������������������������� %DQGZLGWK��+]� �������IRU�WLPH�UDQJHV�������������  $W�OHDVW����������WLPH�UDQJH��IRU�RWKHU�WLPH�UDQJHV 'LJLWDO�0HWHU 506��3HDN�WR�3HDN��DOO�FKDQQHOV� 7ULJJHU $XWR�0DQXDO�OHYHO����-�HGJH��VRXUFH��RQH-VKRW &DSWXUH�LQGLFDWRU ,QGLFDWHV�SURJUHVV�RI�GDWD�DFTXLVLWLRQ  
6SHFWUXP�$QDO\VHU 'LVSOD\V :DYHIRUP��DXWRVFDOLQJ���6SHFWUXP 6HOHFW +LJKOLJKW�DQG�DWWDFK�FXUVRU�WR�VHOHFWHG�VLJQDO $PSOLWXGH�XQLWV ��0DJQHWLF�ILHOG P*��Q7��X7��P$�P��$�P 
��9LEUDWLRQ mJ¶VĮ��PJ
VĮ��mP�V���PP�V���mP�V��PP�V��QP��mP ��$FRXVWLF P3D��3D��G%��G%$��G%& ��9ROWDJH P9��9��XVHU�GHILQHG�XQLWV ��5HVXOWDQW�_;<=_ 0DJQHWLF�)LHOG $PSOLWXGH�UDQJHV� ������������������������������������ORJ�IXOO�VFDOH� )UHTXHQF\�UDQJHV �����������������������������������������������������������������������������������������������������  �������������������������������������������  ������������ȕ����������+]�IXOO�VFDOH� 1XPEHU�RI�SRLQWV ��������Ȗ����������Ȗ�����������Ȗ������������Ȗ������ȕ������ȕ $FFXUDF\ )UHTXHQF\���������������GLY :DYHIRUP�ZLQGRZV 1RQH��+DQQLQJ��)ODW�WRS 6SHFWUXP�PRGHV 506���-3N��3N-3N��36'��7KLUG�2FWDYH��506���-3N��3N-3N� &RPELQH�VSHFWUD $YHUDJH�3HDN��0D[�QR��VSHFWUD &XUVRU�PRGHV 7RWDO�506�EHWZHHQ���WUDFNLQJ�FXUVRUV�����KDUPRQLF�FXUVRUV &DSWXUH�LQGLFDWRU ,QGLFDWHV�SURJUHVV�RI�GDWD�DFTXLVLWLRQ 6SHFLILFDWLRQ�ILOHV &UHDWH��HGLW��DGG�	�UHPRYH��&RPSDUH�ZLWK�PHDVXUHPHQWV� 'DWD�ORJJLQJ 6WDUW��1RZ��$W�WLPH��7ULJJHUHG�E\�IODW�OHYHO��7ULJJHUHG�E\�VSHF  6WRS��3HULRG��)LOH�VL]H��'LVN�VSDFH  0LQ��WLPH�VWHS����PLQXWH 
&KDUW�5HFRUGHU 3RVLWLRQ 6HW�RU�]HUR�YHUWLFDO�SRVLWLRQV $PSOLWXGH�XQLWV 
��0DJQHWLF�)LHOG P*��Q7��m7��P$�P��$�P 
��9LEUDWLRQ mJ¶VĮ��PJ
VĮ��mP�V���PP�V���mP�V��PP�V��QP��mP  ��$FRXVWLF P3D��3D��G%��G%$��G%&� ��9ROWDJH P9��9��XVHU�GHILQHG�XQLWV ��5HVXOWDQW�_;<=_ 0DJQHWLF�)LHOG��9LEUDWLRQ��9ROWDJH�XQLWV 3DJH�OHQJWK �����������������������������V &KDUW�OHQJWK ���3DJHV�� 0D[�%DQGZLGWK �%DQGZLGWK�PD\�EH�UHGXFHG�E\�FRQWUROV� ��0DJQHWLF�ILHOG '&�-����į�N+]�IRU�6HQVRU�6&���'&�$&  ����+]�-����į�N+]�IRU�6HQVRU�6&���$& ��9LEUDWLRQ ����+]�-�����+] ��$FRXVWLF��%	.�PLF�� ����+]�-����į�N+] ��9ROWDJH '&�-����į�N+] %DQGZLGWK�FRQWUROV ;<=�$�XSSHU�ORZHU�-�DOO�PRGHV�H[FHSW�QDUURZ�EDQG 1DUURZ�EDQG�ILOWHU &HQWUH�IUHTXHQF\��I��UDQJH����+]�-������+]  $FFXUDF\������ZLWKLQ�SDVV�EDQG���I�������  $WWHQXDWLRQ�����G%�PLQ��LQ�VWRS�EDQG���I�������� &KDUW�PRGHV :DYHIRUP��506��3HDN�WR�3HDN�  1DUURZ�EDQG�506��1DUURZ�EDQG�3N-3N� 0DUNHUV 7LPH��WH[W�VWULQJ &OHDU &OHDU�FKDUW�GDWD  %XIIHU�LQGLFDWRU ,QGLFDWHV�VWDWH�RI�GDWD�DFTXLVLWLRQ�EXIIHU 8SGDWH�PRGHV 3DJH��VFUROO� &KDUW�SDOHWWH 3DQ��]RRP��IRUPDW��UHVHW�DQG�FOHDU�FKDUW 'DWD�ORJJLQJ 6WDUW��1RZ��$W�WLPH��7ULJJHUHG  6WRS��3HULRG��)LOH�VL]H��'LVN�VSDFH  /RJ�UDWH�OLPLW��WLPH�VWHS�����SDJH�OHQJWK������ 
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