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$EVWUDFW�

7KURXJKRXW�KLVWRU\��IDUPLQJ�KDV�EHHQ�DW�WKH�IRUHIURQW�RI�WHFKQRORJLFDO�DGYDQFHPHQW�RXW�RI�

QHFHVVLW\�WR�RYHUFRPH�WKH�LPPHQVH�FKDOOHQJHV�RI�IRRG�SURGXFWLRQ��$V�SRSXODWLRQ�LQFUHDVHV�DQG�

UXUDO�ZRUN�GHFUHDVHV��WKHUH�LV�DQ�HYHU�LQFUHDVLQJ�QHHG�IRU�QHZ�WHFKQRORJLHV�WR�DXWRPDWH�DQG�DVVLVW�

IDUPLQJ�WHFKQLTXHV��7KH�,QWHUQHW�RI�7KLQJV�LV�DQ�H[SDQGLQJ�PDUNHW�RI�QHWZRUN�FDSDEOH�GHYLFHV�

GHVLJQHG� WR� FRQQHFW� GLIIHUHQW� DVSHFWV� RI� RXU� OLYHV� WRJHWKHU� RYHU� WKH� LQWHUQHW��:KLOH� FXUUHQWO\�

GHSOR\HG�GHYLFHV�FDQ�IDFH�PDQ\�FKDOOHQJHV��WKH\�JHQHUDWH�ZKDW�LV�FDOOHG�D�³6PDUW�)DUP´�ZKHQ�

WKHLU� VROXWLRQV�KHOS� WR� DOOHYLDWH� WKH� FKDOOHQJHV�RI� IRRG�SURGXFWLRQ��7KH\� SURYLGH�GDWD�� FRQWURO��

PDQDJHPHQW�� WUDFHDELOLW\��DQG�PRQLWRULQJ�RI�FUXFLDO�DVSHFWV�RI�D�IDUP��$Q�RXWOLQH�RI� WKH�6PDUW�

)DUP� SURMHFW� DQG� FXUUHQW� LPSOHPHQWDWLRQ� SURYLGHV� DQ� H[DPSOH� RI� D� SURSHU� ,QWHUQHW� RI� 7KLQJV�

V\VWHP��)XWXUH�LPSOHPHQWDWLRQV�RI�WKH�SURGXFW�ZLOO�EH�GHSOR\HG�WR�SURYLGH�IDUPHUV�ZLWK�D�FRVW�

HIIHFWLYH�VROXWLRQ�WR�PRQLWRULQJ�WKH�FXUUHQW�VWDWH�RI�VRLO�FRQGLWLRQV�RQ�D�IDUP���

,QWURGXFWLRQ�

� 7KH�,QWHUQHW�RI�7KLQJV��,R7��LV�DQ�HYHU�LQFUHDVLQJ�SRSXODU�WHUP��DQG�LWV�IXQFWLRQV�UHJXODUO\�

DIIHFW�WKH�OLYHV�RI�HYHU\RQH��7KH�GHYLFHV�DQG�V\VWHPV�WKDW�IDOO�XQGHU�WKLV�FDWHJRU\�DUH�RIWHQ�KLGGHQ�

LQ�SODLQ�VLWH�ZKLFK�KLJKOLJKWV�LWV�SHUPDQHQFH�LQ�VRFLHW\��,R7�KHOSV�WR�WUDQVIRUP�³SK\VLFDO�REMHFWV�

LQWR�DQ�LQIRUPDWLRQ�HFRV\VWHP�VKDUHG�EHWZHHQ�ZHDUDEOH��SRUWDEOH��DQG�HYHQ�LPSODQWDEOH�GHYLFHV´�

�0RXKD���)LWQHVV�DSSV�DQG�KHDOWK�PRQLWRULQJ�KDYH�EHFRPH�SRSXODU�IXQFWLRQV�RI�ZHDUDEOH�WHFK�LQ�

UHFHQW�\HDUV��0DQ\�UHO\�RQ�WKLV�IXQFWLRQDOLW\�WR�VKDUH�GDWD�ZLWK�WKHLU�GRFWRUV�DQG�KDV�D�GLUHFW�LPSDFW�

RQ�WKHLU�KHDOWK��7KLV�KDV�WKH�DGGHG�EHQHILW�RI�OHVV�GRFWRU�YLVLWV�DQG�PRUH�XS�WR�GDWH�LQIRUPDWLRQ��

$Q\�GHYLFH�FDQ�KDYH�DQ�,R7�FODVVLILFDWLRQ�LI�LW�FRQWDLQV�³DQ\�W\SH�RI�VHQVRU�HPEHGGHG�ZLWK�WKH�

DELOLW\�WR�FROOHFW�GDWD�DQG�WUDQVPLW�LW�DFURVV�WKH�QHWZRUN�ZLWKRXW�PDQXDO�LQWHUYHQWLRQ´��0RXKD���

7KH�GHILQLWLRQ�RI�,R7�GHYLFHV�LV�LQWHQWLRQDOO\�EURDG�DQG�VKRZV�KRZ�PXFK�SRWHQWLDO�WKLV�VHFWRU�KDV��
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1HDUO\�HYHU\�SHUVRQ�LQ�PRGHUQ�VRFLHW\�RZQV�HOHFWURQLF�GHYLFHV��EXW�QRW�DOO�RI�WKHP�DUH�FRQQHFWHG�

WR�WKH�LQWHUQHW��&RPSDQLHV�DUH�EHJLQQLQJ�WR�UHDOL]H�DQG�FDSLWDOL]H�RQ�WKLV�IDFW��ZKLFK�LV�ZK\�VR�

PDQ\�QHZ�GHYLFHV�KDYH�LQWHUQHW�FDSDELOLW\��)RU�H[DPSOH��WUDGLWLRQDO�FDVK�UHJLVWHUV�DUH�JHQHUDOO\�

QRW�FRQQHFWHG�WR�WKH�LQWHUQHW��EXW�FRPSDQLHV�VXFK�DV�6TXDUH�KDYH�FUHDWHG�SURGXFWV��VHUYLFHV��DQG�

VRIWZDUH� WKDW�SXEOLVK� VDOHV�PHWULFV� WR� WKH�FORXG��:LWK�SURSHU� ORJLQ�FUHGHQWLDOV�� D�FRPSDQ\�FDQ�

VHFXUHO\�DQG�HDVLO\�DFFHVV�VDOHV�LQIRUPDWLRQ�IURP�QHDUO\�DQ\�GHYLFH�ZLWK�DQ�LQWHUQHW�FRQQHFWLRQ��

2QH�RI� WKH� ODUJHVW� FHOO�SKRQH�PDQXIDFWXUHV��+XDZHL�� SUHGLFWV� ³����ELOOLRQ� ,R7�FRQQHFWLRQV�E\�

�����>«@�HVWLPDWLQJ�WKH�SRWHQWLDO�HFRQRPLF�LPSDFW�RI� WKH�,QWHUQHW�RI�7KLQJV�IURP������WR�����

WULOOLRQ�DQQXDOO\�LQ�����´��0RXKD���7KH�SRWHQWLDO�JURZWK�RI�WKLV�VHFWRU�VKRZV�WKDW�PRUH�,R7�GHYLFHV�

DUH�FRPLQJ��DQG�IDVW��6RFLHW\�LV�JRLQJ�WR�KDYH�QR�FKRLFH�EXW�WR�UHO\�RQ�WKHP��

7KHUH�DUH�PDQ\�SRWHQWLDO�LVVXHV�ZLWK�,R7�GHYLFHV��DQG�PDQ\�GLVFXVVLRQV�KLJKOLJKW�VHFXULW\�

ULVNV�ZLWK�FRQQHFWLQJ�DOO�RXU�GHYLFHV�WR�WKH�LQWHUQHW��$�FRPSDQ\�PD\�VHOO�\RX�D�GHYLFH�WKDW�VKDUHV�

GDWD�ZLWK�\RXU�GRFWRU�EXW�PD\�VWHDO�\RXU�SHUVRQDO�LQIRUPDWLRQ�IRU�WKHLU�EHQHILW�LQ�WKH�VDPH�SURFHVV��

&RQWLQXDOO\��FUHGLW�FDUG�VNLPPHUV�KDYH�ULVHQ�LQ�SRSXODULW\�DQG�VWHDO�\RXU�SD\PHQW�LQIRUPDWLRQ��

:KLOH�LPSOHPHQWDWLRQV�YDU\��VNLPPHUV�VOLS�GLUHFWO\�RQ�WRS�RI�FDUG�VFDQQHUV�DQG�FDQ�TXLFNO\�VHQG�

\RXU� LQIRUPDWLRQ� WR� DQ� DWWDFNHU� ZLWKRXW� \RXU� NQRZOHGJH�� 7KHVH� VHFXULW\� LVVXHV� DUH� OLNHO\� WR�

LQFUHDVH�DV�QHWZRUN�FDSDEOH�GHYLFHV�EHFRPH�VPDOOHU��$OWHUQDWLYHO\��DV�ZH�JURZ�WR�GHSHQG�RQ�,R7�

GHYLFHV��UHOLDELOLW\�DQG�GXUDELOLW\�EHFRPH�PDMRU�FRQFHUQV��0DQ\�V\VWHPV¶�IXQFWLRQDOLW\�GLUHFWO\�

UHOLHV�RQ�WKH�GDWD�WKDW� ,R7�GHYLFHV�FDQ�SURYLGH��$�IDUPHU�PD\�XVH�QHWZRUN�FDSDEOH�FDPHUDV�WR�

HQVXUH�WKH�VDIHW\�DQG�VHFXULW\�RI�KLV�SURSHUW\�DQG�OLYHVWRFN��,Q�DQ�HYHQW�ZKHUH�WKH�GHYLFH�EHFRPHV�

LQRSHUDEOH��WKH�IDUPHUV�LQYHVWPHQW�LV�LQ�MHRSDUG\��,I�VRFLHW\�LV�WR�UHO\�RQ�WKHVH�GHYLFHV��WKH\�QHHG�

WR�DOZD\V�IXQFWLRQ��$V�D�UHVXOW��WKH\�QHHG�WR�EH�SK\VLFDOO\�UREXVW�DQG�VHFXUH�IURP�PDOLFLRXV�LQWHQW��

VXFK�DV�D�KDFN��0DQ\�RWKHU�LVVXHV�PD\�EHFRPH�DSSDUHQW�DV�VRFLHW\�FRQWLQXHV�WR�DGRSW�DQG�LQWHJUDWH�
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WKHVH� GHYLFHV� LQWR� RXU� GDLO\� OLYHV�� 7KHUHIRUH�� WKH� ,R7� VHFWRU� QHHGV� WR� EH� RQ� WKH� IRUHIURQW� RI�

WHFKQRORJ\��VHFXULW\��DQG�UHOLDELOLW\�ZKHQ�GHVLJQLQJ�WKHVH�GHYLFHV���

2QH�PDMRU�FKDOOHQJH�VRFLHW\�IDFHV�WRGD\�LV�WKDW�³ZRUOG�SRSXODWLRQ�JURZWK�LV�LQFUHDVLQJ�WKH�GHPDQG�

IRU�IRRG�SURGXFWLRQ��)XUWKHUPRUH��WKH�UHGXFWLRQ�RI�WKH�ZRUNIRUFH�LQ�UXUDO�DUHDV�DQG�WKH�LQFUHDVH�LQ�

SURGXFWLRQ�FRVWV�DUH�FKDOOHQJHV�IRU�IRRG�SURGXFWLRQ´��1DYDUUR�HW�DO����$V�D�UHVXOW��WKHUH�LV�DQ�HYHU�

LQFUHDVLQJ� QHHG� IRU� QHZ� WHFKQRORJLHV� WKDW� LQFUHDVH� SURGXFWLRQ� DQG� UHGXFH� FRVWV� DQG� ODERU��

+RZHYHU�� IDUPHUV� DURXQG� WKH� ZRUOG� KDYH� DOUHDG\�

EHJXQ� LPSOHPHQWLQJ� WKHVH� V\VWHPV� LQWR� WKHLU�

EXVLQHVVHV��)URP�GURQHV�WR�VDWHOOLWH�LPDJLQH��WKHUH�DUH�

PDQ\� H[LVWLQJ� SUREOHPV� IDUPHUV� IDFH� WKDW� ,R7�

VROXWLRQV� FDQ� VROYH�� 7KHVH� GHYLFHV� DUH� FULWLFDO� IRU�

³6PDUW�)DUP´�WHFKQLTXHV��)LJXUH���LV�D�OLVW�RI�WKH�PRVW�

FRPPRQ�DSSOLFDWLRQV�DQG�VROXWLRQV�,R7�WHFKQRORJLHV�

SURYLGH�RQ�D�IDUP��1DYDUUR�HW�DO����'URQHV�FDQ�VSUD\�SHVWLFLGHV��VHHG��DQG�IHUWLOL]HU�DQG�WDNH�LPDJHV�

LQ�KDUG�WR�UHDFK�DUHDV�RI�D�SURSHUW\��,R7�QRGHV�SURYLGH�DFFXUDWH�DQG�HDV\�DFFHVV�WR�GDWD�WKDW�VKRZ�

WKH� JHQHUDO� VWDWXV� RI� D� IDUP�� )RU� H[DPSOH�� VHQVRUV� FDQ� GHWHFW� WKH�PRLVWXUH� OHYHOV� RI� VRLO�� $Q�

LUULJDWLRQ� V\VWHP� FDQ� WKHQ� EH� FRQILJXUHG� WR�

WXUQ�RQ�ZKHQ�PRLVWXUH�OHYHOV�UHDFK�D�FHUWDLQ�

WKUHVKROG��$W� WKLV� SRLQW�� D� ODUJH�SRUWLRQ�RI� D�

IDUP� LV� FRPSOHWHO\� DXWRPDWHG� ZKLFK� PDNHV�

WKH� OLIH� RI� D� IDUPHU� PXFK� HDVLHU�� )LJXUH� ��

GHSLFWV� DQ� ,R7� ,QVWUXPHQWHG� $JULFXOWXUDO�

)LHOG�HQYLURQPHQW��7KLV�YLHZ�GRHV�QRW�UHSUHVHQW�DOO�WKH�FXUUHQW�VPDUW�IDUP�WHFKQLTXHV�XVHG�WRGD\�

)LJXUH���&RPPRQ�6PDUW�)DUP�$SSOLFDWLRQV��1DYDUUR�HW�DO���

�

)LJXUH���,R7�,QVWUXPHQWHG�$JULFXOWXUDO�)LHOG�
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EXW�SURYLGHV�LQVLJKW�LQWR�WKH�UROH�WKH�6PDUW�)DUP�SURMHFW�SOD\V��6\VWHPV�OLNH�WKHVH�SURYLGH�IDUPHUV�

ZLWK�WKH�GDWD�WKH\�QHHG�WR�PDLQWDLQ�D�KHDOWK\�IDUP�DQG�EXVLQHVV��$V�\RX�EHJLQ�WR�DGG�PRUH�GHYLFHV�

DQG� VHQVRUV� DURXQG� D� IDUP�� \RX� EHJLQ� WR� JDWKHU� D� ZHDOWK� RI� LQIRUPDWLRQ�� 7KLV� LQIRUPDWLRQ�

LQIOXHQFHV�FURS�KHDOWK��KDUYHVW�DQG�SODQWLQJ�VHDVRQ��IDUP�DXWRPDWLRQ��DQG�PXFK�PRUH��+RZHYHU��

LQVWDOOLQJ�DQG�PDLQWDLQLQJ�D�ODUJH�UDQJH�RI�GHYLFHV�FDQ�JHQHUDWH�DGGLWLRQDO�FRVW�DQG�PDLQWHQDQFH��

$V� D� UHVXOW�� ,R7� VROXWLRQV� QHHG� WR� SULRULWL]H� UREXVW� KDUGZDUH� DQG� VRIWZDUH� GHVLJQV� DORQJ�ZLWK�

ULJRURXV� WHVWLQJ��$� IDXOW\� VHQVRU� QRGH� RU� VRIWZDUH� WKDW� FROOHFWV� LQFRUUHFW� GDWD� FRXOG� LQIOXHQFH�

LQFRUUHFW�DQG�SRWHQWLDOO\�FRVWO\�GHFLVLRQV��&RQWLQXHG�PDLQWHQDQFH�DQG�UHSODFHPHQW�RI�KDUGZDUH�

OHDGV�WR�LQIRUPDWLRQ�JDSV�DQG�V\VWHP�GRZQWLPH�WKDW�GUDVWLFDOO\�LQFUHDVH�FRVWV��,I�LQVWDOODWLRQ�RI�D�

V\VWHP� LV� REWUXVLYH� DQG� FRVWO\�� WKH� VROXWLRQ� PD\� QRW� EH� D� ZRUWKZKLOH� LQYHVWPHQW� GHVSLWH� WKH�

EHQHILWV�LW�PD\�SURYLGH��2YHUDOO��LI�IDUPHUV�KDYH�DFFHVV�WR�FRVW�HIIHFWLYH�VROXWLRQ�WKDW�DFFXUDWHO\�

UHSUHVHQW�WKHLU�IDUP��WKH\�FDQ�FRQGXFW�D�PRUH�HIILFLHQW�DQG�SURILWDEOH�EXVLQHVV��7KH�LQIOXHQFH�DQG�

LPSRUWDQFH�RI�,R7�LQ�WKH�DJULFXOWXUDO�LQGXVWU\�ZLOO�RQO\�JURZ�DV�WLPH�SURJUHVVHV���

&KDSWHU����6PDUW�)DUP�3URMHFW�6XPPDU\�

6PDUW�)DUP�LV�DQ�DIIRUGDEOH�GLVWULEXWHG�ZLUHOHVV�VHQVRU�QHWZRUN�V\VWHP�IRU�PRQLWRULQJ�VRLO�

FRQGLWLRQV�DFURVV�D�ODUJH�DUHD��,W�FRQVLVWV�RI�VHYHUDO�LQWHOOLJHQW�VHQVRU�QRGHV�WKDW�VHQVH��SURFHVV��

DQG�FRPPXQLFDWH�VHQVRU�UHDGLQJV�WR�D�ORFDO�VHUYHU�WKDW� LV�FRQQHFWHG�WR�WKH�LQWHUQHW��7KH�VHQVRU�

QRGHV�DUH�EXLOW�XVLQJ�+HOWHF�(63����,R7�SODWIRUPV�WKDW�FRQQHFW�WR�DQ�DUUD\�RI�VHQVRUV�IRU�VHQVLQJ�

VRLO�PRLVWXUH��QXWULHQWV��DQG�HQYLURQPHQWDO�FRQGLWLRQV��7KH�VHQVRU�QRGHV�XWLOL]H�/R5D�UDGLRV�WR�

FRQQHFW�WR�D�JDWHZD\��7KLV�JDWHZD\�PDQDJHV�WKH�QHWZRUN�RI�VHQVRU�QRGHV��VDPSOHV�GDWD�IURP�WKH�

VHQVRU�QRGHV��DQG�WUDQVPLWV�WKH�GDWD�WR�D�5DVSEHUU\3L�ZKLFK�SURYLGHV�VHUYLFHV�WR�UHPRWH�FOLHQWV��

7KH�PDLQ� DVSHFWV� RI� WKH� SURMHFW� DUH� GHYHORSPHQW� RI� D� FXVWRP� LPSHGDQFH� DQDO\]HU� VHQVRU� IRU�

PRQLWRULQJ�VRLO�FRQGLWLRQV��GHYHORSLQJ�ILUPZDUH�IRU�VHQVRU�QRGHV�WR�LQWHUIDFH�YDULRXV�VHQVRUV�DQG�
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FRPPXQLFDWH�ZLWK� WKH� JDWHZD\�� GHYHORSLQJ� VRIWZDUH� IRU� WKH� ORFDO� VHUYHU�� DQG� LQWHJUDWLRQ� DQG�

WHVWLQJ�RI�WKH�V\VWHP��

6HFWLRQ����1HWZRUN�2YHUYLHZ�

7KH�6PDUW�)DUP�QHWZRUN�LV�FRPSULVHG�RI�WKUHH�W\SHV�RI�GHYLFHV��VHQVRU�QRGHV��D�JDWHZD\��

DQG�D�VHUYHU��7KH�VHQVRU�QRGHV�DUH�(63����PLFURFRQWUROOHUV�WKDW�KDYH�D�ZLUHG�FRQQHFWLRQ�WR�YDULRXV�

VHQVRUV�WKDW�FRPPXQLFDWH�YLD�,�&�SURWRFRO��7KHVH�QRGHV�DUH�FRQILJXUHG�WR�PHDVXUH�WHPSHUDWXUH��

KXPLGLW\��DLU�SUHVVXUH��DOWLWXGH��DQG�FDSDFLWDQFH��7KH�VHQVRU�VWDFN�WKDW�REWDLQV�WKHVH�PHDVXUHPHQWV�

LV�WKH�67(00$�VRLO�VHQVRU�DQG�WKH�%0(�����7KH�JDWHZD\�LV�DOVR�DQ�(63����PLFURFRQWUROOHU��,WV�

SXUSRVH�LV�WR�PDQDJH�WKH�PHVK�QHWZRUN�RI�VHQVRU�QRGHV��:KHQ�LW�FROOHFWV�GDWD��LW�IRUZDUGV�WKH�GDWD�

YLD�D�SK\VLFDO� VHULDO� FRQQHFWLRQ� WR� WKH� VHUYHU��:KHQ�D� VHQVRU�QRGH� FRPHV�RQOLQH�� LW�SHUVLVWV� LQ�

UHTXHVWLQJ� DQ� ,'� XQWLO� WKH� JDWHZD\� DVVLJQV� RQH� WR� LW�� 7KH� VHQVRU� QRGH� LQFOXGHV� D� UDQGRPO\�

JHQHUDWHG�QXPEHU� LQ� LWV� UHTXHVW��:KHQ� WKH�JDWHZD\�EURDGFDVWV� WKH� ,'�� LW� LQFOXGHV� WKH� WRNHQ� WR�

HQVXUH�WKDW�WKH�FRUUHFW�VHQVRU�QRGH�UHFHLYHV�WKH�,'��:KHQ�WKH�JDWHZD\�FRPHV�RQOLQH��LW�EURDGFDVWV�

D�UHVHW�VLJQDO�WR�DOO�WKH�VHQVRU�QRGHV��7KLV�WHOOV�WKHP�WR�UHVHW�WKHLU�QHWZRUN�FRQQHFWLRQ��7KH�JDWHZD\�

IXUWKHU�PDQDJHV�WKH�QHWZRUN�E\�FRRUGLQDWLQJ�ZKHQ�GDWD�LV�VHQW��ZKHQ�DOO�QRGHV�HQWHU�GHHS�VOHHS�

PRGH��DQG�KRZ�ORQJ�WKH\�VOHHS��,W�VHQGV�D�SDFNHW�WR�HDFK�QRGH�RQ�WKH�QHWZRUN�UHTXHVWLQJ�GDWD�IURP�

LW��$IWHU� LW�KDV� UHTXHVWHG�GDWD�IURP�HDFK�QRGH�� LW�EURDGFDVWV�D�SDFNHW� WKDW� LQVWUXFWV� WKHP�WR�IDOO�

DVOHHS�DQG�SURYLGHV�WKH�GXUDWLRQ�IRU� WKHLU�VOHHS��7KH�JDWHZD\�VWD\V�DZDNH�ZKLOH� WKH�FRQQHFWHG�

QRGHV�VOHHS�VR�WKDW�LW�PD\�DGPLW�QRGHV�WKDW�DUH�QRW�FRQQHFWHG�RQWR�WKH�QHWZRUN��(DFK�WLPH�D�QRGH�

UHTXHVWV�WR�MRLQ�WKH�QHWZRUN��WKH�JDWHZD\�SUXQHV�VWDOH�FRQQHFWLRQV�DQG�DGPLWV�LW�WR�WKH�QHWZRUN��

$SSHQGL[�$��SURYLGHV�D�YLVXDO�DLG�RI�WKH�JDWHZD\�DQG�QRGH�QHWZRUN�LQ�D�EORFN�GLDJUDP�IRUPDW��

7KH�VHUYHU�SRZHUV�WKH�JDWHZD\�YLD�WKH�VHULDO�FRQQHFWLRQ�EHWZHHQ�WKH�WZR�GHYLFHV��,W�UXQV�D�VFULSW�

RQ�VWDUWXS�WKDW�SDUVHV�VHQVRU�GDWD�WKDW�WKH�JDWHZD\�FROOHFWV�LQWR�D�FRPPD�VHSDUDWHG�YDULDEOH�ILOH��

�
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7KH�VHUYHU�KRVWV�WKLV�GDWD�DQG�KDV�D�VFULSW�WKDW�SURGXFHV�JUDSKV�RI�WKH�GDWD��7KH�IDUPHU�FDQ�UXQ�

WKHVH�VFULSWV�DW�DQ\�WLPH�KH�GHVLUHV��KRZHYHU��D�PRUH�XVHU�IULHQGO\�ZD\�WR�YLVXDOL]H�WKH�GDWD�H[LVWV��

7KH�VHUYHU�KRVWV�D�ZHEVLWH�WKDW�FDQ�EH�DFFHVVHG�

RQ� DQ\� GHYLFH� ZLWK� DQ� LQWHUQHW� FRQQHFWLRQ�

ZKLFK�GLVSOD\V�JUDSKV�DQG�JLYHV�WKH�XVHU�ILOWHU�

RSWLRQV��$�5DVSEHUU\�3L� LV�XVHG�DV� WKH�VHUYHU�

GXH�WR�LWV�SRZHU�GHPDQGV��SRUWDEOH�GHVLJQ��DQG�

KDV�DGHTXDWH�VWRUDJH�VSDFH��)LJXUH���VKRZV�D�

KLJK�OHYHO�V\VWHP�YLHZ�RI�WKH�QHWZRUN���

6HFWLRQ����&RVW�DQG�+DUGZDUH�&RPSRQHQWV�
�
��������� 7KH�6PDUW�)DUP�SURMHFW�KDV�PDQ\�KDUGZDUH�UHTXLUHPHQWV��KRZHYHU��WKLV�LV�WKH�FXUUHQW�OLIH�

F\FOH�DQG� LV� VXEMHFW� WR�FKDQJH� LQ� WKH� IXWXUH��7KH�5DVSEHUU\�3L��XVHG� IRU� VWRULQJ�GDWD� IURP�DQG�

SRZHULQJ�WKH�JDWHZD\�QRGH��FDQ�EH�SXUFKDVHG�IRU�OHVV�WKDQ�������7KH�$GDIUXLW�6WHPPD�VHQVRU��

DURXQG������FROOHFWV�WHPSHUDWXUH�DQG�PRLVWXUH�IURP�WKH�VRLO��7KH�+HOWHF�(63����DQG�/25$�5DGLR��

VROG�WRJHWKHU��DUH�DYDLODEOH�IRU�DURXQG�����EXW�SULFH�FDQ�GHSHQG�RQ�DYDLODELOLW\��$�%0(�GHYLFH��

���� RQ�$GDIUXLW¶V�ZHEVLWH�� LV� DQ� LQWHUIDFH�EHWZHHQ� WKH�(63���� DQG�6WHPPD�6HQVRU� DQG� UHDGV�

EDURPHWULF� SUHVVXUH�� WHPSHUDWXUH�� DQG�

KXPLGLW\�� )LJXUH� �� VKRZV� D� FXUUHQW�

LPSOHPHQWDWLRQ�RI�D�VHQVRU�QRGH�EXW�ODFNV�WKH�

FRQQHFWLRQ� RI� D� SRZHU� VRXUFH�� 7KH� VHQVRU�

QRGHV� DUH� FXUUHQWO\� GHSOR\HG� ZLWK� D�

0DNHU)RFXV�����P$K� WR�SRZHU� WKH�(63����

GHYLFHV�� $� SDFN� RI� IRXU� EDWWHULHV� FDQ� EH�

�
)LJXUH���6\VWHP�9LHZ�

�
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SXUFKDVHG�RQOLQH�IRU�����DQG�VRODU�SDQHOV�ZHUH�FRQVLGHUHG�WR�NHHS�WKHP�FKDUJHG��7KLV�PD\�EH�D�

IXWXUH� UHTXLUHPHQW�� EXW� WKH� FRVW� LV� FXUUHQWO\� XQNQRZQ��/DVWO\�� D� ER[� RI� MXPSHU�ZLUHV� DQG� ,�&�

FRQQHFWRUV�ZLOO�EH�QHHGHG�WR�FRQQHFW�WKH�GHYLFHV��7KH�FXUUHQW�KDUGZDUH�FRVW�IRU�D�V\VWHP�RI�IRXU�

QRGHV��DV�VHHQ�LQ�RXU�ILHOG�WHVW��LV�DURXQG������DQG�PXFK�FKHDSHU�WKDQ�FXUUHQWO\�DYDLODEOH�VROXWLRQV��

+DUGZDUH� UHTXLUHPHQWV� ZLOO� IOXFWXDWH� ZLWK� SURMHFW� SURJUHVV� DQG� EHFDXVH� WKH� SURMHFW� LV� LQ� LWV�

LQIDQF\��HVWLPDWLQJ�ILQDO�FRVWV�LV�H[WUHPHO\�GLIILFXOW����

6HFWLRQ����6RIWZDUH�,PSOHPHQWDWLRQ��

%HFDXVH�WKH�VHQVRU�QRGHV�DUH�(63���¶V��VRIWZDUH�LV� LPSOHPHQWHG�XVLQJ�$UGXLQR�6NHWFK�

)LOHV� ��LQR��� 7KHVH� ILOHV� ³WHOO� \RXU� ERDUG� ZKDW� WR� GR� E\� VHQGLQJ� D� VHW� RI� LQVWUXFWLRQV� WR� WKH�

PLFURFRQWUROOHU�RQ�WKH�ERDUG´��)LOH�RUJ���&RQWLQXDOO\�� WKH�RSHQ�VRXUFH�$UGXLQR�6RIWZDUH��,'(��

PDNHV�LW�HDV\�WR�ZULWH�DQG�XSORDG�FRGH�WR�WKH�ERDUG��7KH�ILUVW�WDVN�LV�WR�IODVK�D�XQLTXH�KDUGZDUH�,'�

WR�WKH�QRQ�YRODWLOH�PHPRU\�RI�HDFK�VHQVRU�QRGH��,Q�RWKHU�ZRUGV��WKH�(63����FDQ�ORVH�SRZHU�RU�

UHFHLYH�VRIWZDUH�XSGDWHV�ZLWKRXW�ORVLQJ�LWV�KDUGZDUH�,'��7KLV�DOORZV�IRU�WKH�DELOLW\�WR�GLVWLQJXLVK�

ZKLFK� GHYLFH� FRUUHVSRQGV� WR� WKH� GDWD� UHFHLYHG�� 7KH�

KDUGZDUH� ,'� LV� IODVKHG� XVLQJ� /R5DB+DUGZDUHB,'�LQR� LQ�

DSSHQGL[�$���1H[W��WKH�EORFN�GLDJUDP�LQ�)LJXUH���RXWOLQHV�

WKH� VRIWZDUH� UXQQLQJ� RQ� WKH� JDWHZD\� WKDW� UHTXHVWV� DQG�

UHFHLYHV� GDWD� IURP� WKH� VHQVRU� QRGHV�� 7KH� FRGH��

/RUDB5HFHLYH�LQR�LQ�DSSHQGL[�$���FRQWLQXDOO\�UHTXHVWV�DQG�

UHDGV�SDFNHWV�IURP�HDFK�VHQVRU�QRGH�EDVHG�RQ�KDUGZDUH�,'��

7KH�JDWHZD\�XVHV�D�VHULDO�FRQQHFWLRQ�WR�WKH�5DVSEHUU\�3L�

IRU�SRZHU�DQG�KDV�WKH�DGGHG�EHQHILW�RI�WKH�H[HFXWLRQ�RI�D�S\WKRQ�VFULSW��7KLV�VFULSW��UHDG6HULDO�S\�

LQ� DSSHQGL[�$��� LQWHUIDFHV�ZLWK� WKH� VHULDO� SRUW� WR� VWRUH� GDWD� UHFHLYHG� LQWR� DQ� H[FHO� ILOH� WKDW� LV�

�

�

�

�

�

�

�

�

�

��������)LJXUH���*DWHZD\�%ORFN�'LDJUDP�
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UHFHLYHG�IURP�WKH�JDWHZD\��7KLV�GDWD�LV�WKHQ�VWRUHG�RYHU�WKH�5DVSEHUU\�3L¶V�QHWZRUN��/DVWO\��WKH�

VHQVRU�QRGHV�LQ�WKH�ILHOG�QHHG�D�ZD\�WR�FROOHFW�DQG�VHQG�WKHLU�GDWD��,QLWLDOO\��/R5DB6HQG�LQR��VHH�

DSSHQGL[�$���UXQV�LWV�VHWXS�DQG�SXOOV�WKH�KDUGZDUH�,'�IURP�WKH�QRQ�YRODWLOH�PHPRU\��7KH�VRIWZDUH�

WKHQ�LQWHUIDFHV�ZLWK�WKH�%0(�WR�JDWKHU�GDWD�IURP�WKH�6WHPPD�6HQVRU��/DVWO\��WKH�GDWD�LV�EXQGOHG�

LQWR�D�SDFNHW�DQG�VHQW�EDFN�WR�WKH�JDWHZD\��,Q�VXPPDU\��WKH�VRIWZDUH�RXWOLQHG�DERYH�FUHDWHV�LWV�

RZQ�QHWZRUN�EHWZHHQ�VHYHUDO�(63����ERDUGV�DQG�D�5DVSEHUU\�3L�WR�VWRUH�VRLO�GDWD�IURP�VHYHUDO�

GLIIHUHQW� ORFDWLRQV��7KH� �LQR� ILOHV� DQG� WKH� S\WKRQ� VFULSW� DUH� RXWOLQHG� LQ� WKH� DSSHQGL[� EXW�PRUH�

FRPSUHKHQVLYH� DQG� XS� WR� GDWH� YHUVLRQV� FDQ� EH� IRXQG� RQ� WKH� 6PDUW� )DUP� *LW+XE� LQ� WKH�

ELEOLRJUDSK\���

� �
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6HFWLRQ����)LHOG�7HVW�

$�ILHOG�WHVW�ZDV�FRQGXFWHG�RQ�WKH�8$+�FDPSXV��2QH�QRGH��SODFHG�LQ�D�WUHH��ORVW�FRQQHFWLRQ�ZLWK�

RQH�RI�WKH�VHQVRUV��+RZHYHU��WKH�VRIWZDUH�KDV�FKHFNV�IRU�SK\VLFDO�FRQQHFWLRQ�LVVXHV��$V�D�UHVXOW��

WKH�QRGH�GLVSOD\HG�DQ�HUURU�PHVVDJH�GHWDLOLQJ�ZKDW�VHQVRU�KDG�EHHQ�GLVFRQQHFWHG�DQG�GLG�QRW�VHQG�

GDWD�WR�WKH�JDWHZD\��'HVSLWH�WKDW��GDWD�ZDV�FROOHFWHG�IURP�WKH�UHPDLQLQJ�WKUHH�VHQVRU�QRGHV��7ZR�

ZHUH�SODFHG�LQ�WKH�URXQGDERXW��RQH�QHDU�WKH�(QJLQHHULQJ�%XLOGLQJ��DQG�RQH�VRXWK�RI�-RKQ�:ULJKW�

'ULYH� 1:�� 7KH� UHG� GRWV� RQ� ILJXUH� �� VKRZ� WKH� ORFDWLRQ� RI� HDFK� VHQVRU� QRGH�� 7KH� JDWHZD\��

UHSUHVHQWHG� ZLWK� D� EOXH� GRW�� ZDV� SODFHG� RQ� WKH� 6KHOE\� &HQWHU� EDOFRQ\�� 7KH� ORQJHVW� GLVWDQFH�

EHWZHHQ�WKH�JDWHZD\�DQG�DQ\�QRGH�ZDV�DURXQG�������PLOHV��RU��������PHWHUV��$�SUHYLRXV�VHQLRU�

GHVLJQ� WHDP� WHVWHG� WKH� VDPH� VHQVRUV� RYHU� D� WZR�PLOH� GLVWDQFH�� EXW� WKH� PD[LPXP� GLVWDQFH� LV�

������������������������������������������)LJXUH���'HYLFH���+XPLGLW\�

�

��������������������������������������)LJXUH���'HYLFH���&DSDFLWDQFH�

�

�

)LJXUH���)LHOG�7HVW�
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XQNQRZQ��*LYHQ�SURSHU�OLQH�RI�VLJKW�EHWZHHQ�WKH�QRGHV��KRZHYHU��VKRXOG�VDWLVI\�WKH�QHHGV�RI�D�

IDUP��)LJXUHV���DQG���VKRZ�FDSDFLWDQFH�DQG�KXPLGLW\�GDWD�FROOHFWHG�IURP�WZR�RI�WKH�QRGHV�DQG�

VWRUHG�RQ�WKH�5DVSEHUU\�3L��&RQWLQXDOO\��PRUH�RI�WKLV�GDWD�FDQ�EH�IRXQG�RQ�WKH�6PDUW�)DUP�*LW+XE�

SDJH��7KH�FROOHFWLRQ�RI� WKLV�GDWD� LV� LQFUHGLEO\� LPSRUWDQW� LQ�RXWOLQLQJ� WKH�RYHUDOO� VXFFHVV�RI� WKH�

QHWZRUN�LPSOHPHQWDWLRQ���

6HFWLRQ����*36�

,GHDOO\��D�IDUPHU�ZRXOG�OLNH�WR�NQRZ�WKH�ORFDWLRQ�RI�WKHLU�VHQVRU�QRGHV�LQ�WKH�ILHOG��%HWZHHQ�*36�

ORFDWLRQ�DQG�KDUGZDUH�,'�RQ�WKH�GHYLFH��LW�LV�HDV\�WR�XQGHUVWDQG�ZKHUH�GDWD�LV�FRPLQJ�IURP��7R�DFFRPSOLVK�

WKLV��ZH�RUGHUHG�D�1(2��0�*36�PRGXOH�WKDW�LV�FRPSDWLEOH�ZLWK�WKH�+HOWHF�(63����GHYLFH��7KH�PRGXOH�

KDV�7[��WUDQVPLW���5[��UHFHLYH���JURXQG��DQG�����YROW�SLQV��$IWHU�WKH�FRGH�UXQV�LQLWLDOL]DWLRQ�DQG�VHWXS��LW�

WKHQ�FKHFNV�IRU�DQ�DYDLODEOH�VHULDO�FRQQHFWLRQ�DQG�FDQ�EHJLQ�SROOLQJ�IRU�VDWHOOLWHV��,I�D�VDWHOOLWH�FRQQHFWLRQ�

LV�PDGH��DQG�*36�GDWD�LV�DYDLODEOH��LW�SULQWV�WKLV�RYHU�WKH�VHULDO�FRQQHFWLRQ�EDFN�WR�WKH�(63�����7KH�FRGH�

DOVR�FKHFNV�IRU�GDWH�DQG�WLPH�LQ�D�VLPLODU�IDVKLRQ��/DVWO\��FRGH�LQWHUIDFHV�ZLWK�WKH�+HOWHF�OLEUDU\�WR�SULQW�WKH�

GDWD�LW�KDV�FROOHFWHG�WR�WKH�VFUHHQ��7KH�FXUUHQW�LPSOHPHQWDWLRQ�FDQ�EH�IRXQG�LQ�DSSHQGL[�$���EXW�D�PRUH�XS�

WR�GDWH�YHUVLRQ�ZLOO�UHVLGH�RQ�WKH�6PDUW�)DUP�*LW+XE�SDJH��)XWXUH�LPSOHPHQWDWLRQV�ZRXOG�EH�LQWHJUDWHG�

LQWR�WKH�VHQVRU�QRGH�FRGH��7KH�*36�ORFDWLRQ�ZRXOG�EH�FROOHFWHG�DQG�VHQW�DORQJVLGH�WKH�SDFNHW�FRQWDLQLQJ�

WKH�VHQVRU�GDWD���

8QIRUWXQDWHO\��WKH�*36�PRGXOH�ZDV�WURXEOHVRPH�WR�ZRUN�ZLWK��7KH�PDLQ�LVVXH�LV�WKDW�HVWDEOLVKLQJ�

FRQQHFWLRQ�ZLWK�D�VDWHOOLWH�FDQ�WDNH�XS�WR����PLQXWHV��7KLV�PDGH�WKH�FRGH�GLIILFXOW�WR�WHVW�DQG�GHEXJ�DV�LW�

ZDV�XQFOHDU�LI�WKH�GHYLFH�ZDV�SROOLQJ�IRU�D�VDWHOOLWH��$QRWKHU�LVVXH�LV�WKH�GHYLFH�GUDZV�D�ORW�RI�SRZHU�HYHQ�

LQ�VOHHS�PRGH��$V�D�UHVXOW��WKH�VHQVRU�QRGH�ZRXOG�DOZD\V�GUDZ�H[FHVV�SRZHU�DIWHU�WKH�LQLWLDO�ORFDWLRQ�KDG�

EHHQ�VHW��,Q�RWKHU�ZRUGV��\RX�OLNHO\�GR�QRW�ZDQW�WKH�ORFDWLRQ�RI�WKH�QRGH�HYHU\�WLPH�\RX�UHFHLYH�VHQVRU�GDWD��

$GGLWLRQDOO\�� WKH�ORFDWLRQ�ZRXOG�QHHG�WR�EH�XSGDWHG�LI�WKH�VHQVRU�QRGH�ZDV�PRYHG�DQG�ZRXOG�UHTXLUH�D�

UHFRQQHFWLRQ�ZLWK�D�VDWHOOLWH��%HFDXVH�RI�VHPHVWHU�WLPH�FRQVWUDLQWV�DQG�WKH�VKRUWFRPLQJV�RI�WKH�GHYLFH��WKLV�
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UHTXLUHPHQW�ZDV�GURSSHG��/LNHO\��DQRWKHU�*36�VROXWLRQ�VKRXOG�EH�SXUVXHG�DV�VLPLODU�GHYLFHV�ZLOO�UXQ�LQWR�

WKH�VDPH�SUREOHPV��2QH�SRWHQWLDO�VROXWLRQ�LV�UHTXLULQJ�WKH�IDUPHU�WR�LQSXW�WKH�ORFDWLRQ�RI�WKHLU�VHQVRU�QRGHV��

$�EHQHILW�RI�WKLV�LV�WKH�GHYLFH�EHFRPHV�PXFK�FKHDSHU�DQG�SRZHU�HIILFLHQW�EXW�DGGV�PRUH�EXUGHQ�RQ�WKH�

IDUPHU�DQG�LV�OLNHO\�OHVV�DFFXUDWH���

&KDSWHU����([FOXGHG�7RSLFV�DQG�6HOI�(YDOXDWLRQ�

� 7KH� LGHDV� FRYHUHG� LQ� WKH� VHFWLRQV� DQG� FKDSWHUV� DERYH� GR� QRW� UHIOHFW� WKH� WRWDO� ZRUN�

FRPSOHWHG�RQ�WKH�6PDUW�)DUP�SURMHFW��7KH�SURMHFW�GLUHFWRU��'U��5D\��LV�LQWHUHVWHG�LQ�DQ�LQ�KRXVH�

GHVLJQ�WR�UHSODFH�WKH�67(00$�VRLO�VHQVRU��7KLV�GHVLJQ�ZLOO�EH�D�ORZHU�FRVW�VROXWLRQ�IRU�PHDVXULQJ�

VRLO�SDUDPHWHUV��8QIRUWXQDWHO\��,�ZDV�QRW�LQYROYHG�ZLWK�WKH�VHQVRU�GHVLJQ�DV�WKLV�ZDV�VHSDUDWH�IURP�

WKH�QHWZRUNLQJ�SRUWLRQ�RI� WKH�SURMHFW��$V�D� UHVXOW�� WKLV�GRFXPHQW�GRHV�QRW� LQFOXGH� LQIRUPDWLRQ�

UHJDUGLQJ�WKH�VHQVRU�GHVLJQ�RU�DQ�DQDO\VLV�RI�WKH�67(00$�VHQVRU�UHDGLQJV��$�ZHE�DSS�WR�FRPSLOH�

DQG�YLVXDOL]H�VHQVRU�GDWD�KDV�EHHQ�GHVLJQHG�IURP�WKH�JURXQG�XS��7KH�VRXUFH�FRGH�FDQ�EH�IRXQG�RQ�

WKH�*LW+XE�OLQN�LQ�WKH�ELEOLRJUDSK\��7KLV�ZHE�DSS�ZLOO�EH�WKH�PRVW�LPSRUWDQW�IRU�WKH�HQG�XVHU�DV�

WKH�GDWD�ZLOO�EH�FRPSLOHG�LQWR�UHDGDEOH�JUDSKV��VXFK�DV�ILJXUHV���DQG����(YHQWXDOO\��IDUPHUV�ZLOO�

EH�DEOH�WR�DFFHVV�WKLV�LQIRUPDWLRQ�IURP�DQ\�GHYLFH�WKDW�FDQ�FRQQHFW�WR�WKH�LQWHUQHW��$V�PHQWLRQHG�

LQ�WKH�LQWURGXFWLRQ��GDWD�FROOHFWHG�E\�WKH�QRGHV�QHHGV�WR�EH�VWRUHG�RQ�D�QHWZRUN�IRU�D�V\VWHP�WR�

WUXO\�EH�LQ�WKH�UHDOP�RI�,R7��7KLV�ZHEVLWH�LV�NH\�LQ�DFFRPSOLVKLQJ�WKLV�PHWULF��/DVWO\��VRPH�ZRUN�

KDV�EHHQ�FRPSOHWHG�RQ�JHQHUDWLQJ�D�FDVLQJ�WR�LQVWDOO�DOO�WKH�KDUGZDUH�LQ�D�PRUH�SHUPDQHQW�VROXWLRQ�

EXW�ZLOO�QRW�EH�FRYHUHG�KHUH���

� 6HYHUDO�SRLQWV�FRPH�WR�PLQG�ZKHQ�FRQVLGHULQJ�VHOI�HYDOXDWLRQ��7KH�ILUVW�SRLQW�LV�REYLRXVO\�

WKH�IDLOXUH�RI�LPSOHPHQWLQJ�D�IXQFWLRQDO�*36�V\VWHP��3HUVRQDOO\��PRUH�ZRUN�FRXOG�KDYH�EHHQ�GRQH�

RQ�P\�HQG�WR�HQVXUH�WKDW�WKLV�JRDO�ZDV�PHW��+RZHYHU��,�GLG�P\�EHVW�JLYHQ�WKH�WLPH�FRQVWUDLQWV�RI�

WKH�VHPHVWHU�DQG�WKH�XQIRUHVHHQ�FRPSOLFDWLRQV�ZLWK�WKH�GHYLFH��:KHQ�ORRNLQJ�EDFN�RQ�WKH�VHQVRU�
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GHVLJQ��QR�ZRUN�ZDV� FRQWULEXWHG�RQ�P\�HQG�DV� ,�ZDV� IRFXVLQJ�PRUH�RQ� QHWZRUNLQJ�DQG�*36��

$QRWKHU�DUHD�,�FRXOG�KDYH�FRQWULEXWHG�PRUH�WLPH�LV�KHOSLQJ�WR�WHVW�GLIIHUHQW�LPSOHPHQWDWLRQV�DORQJ�

WKH�ZD\��:KLOH�,�GLG�FRQWULEXWH�WR�FRPSOHWLQJ�WKH�ILHOG�WHVW��HIIRUW�ZDV�QRW�FRPSOHWHG�LQ�DQ\�RWKHU�

DUHDV�RI�WHVWLQJ��7KH�VHQLRU�GHVLJQ�FRXUVH�UHTXLUHV�WKH�FRPSOHWLRQ�RI�PDQ\�GRFXPHQWV��KRZHYHU��

DQG�,�ZDV�D�FUXFLDO�DVVHW�LQ�FRPSOHWLQJ�WKHVH�WR�WKHLU�IXOOHVW�H[WHQW�E\�WKH�GXH�GDWH��2YHUDOO��ZKLOH�

,�GLG�FRQWULEXWH�PXFK�RI�P\�WLPH�WR�DFFRPSOLVKLQJ�WKH�JRDOV�RI�WKLV�SURMHFW��,�FHUWDLQO\�FRXOG�KDYH�

GRQH�PRUH�E\�EHLQJ�PRUH�SUHVHQW���

&RQFOXVLRQ�

7HFKQRORJLFDO�DGYDQFHPHQWV�SOD\�D�QHFHVVDU\�DQG�FULWLFDO�UROH�IRU�IDUPHUV��DQG�LQ�PDQ\�

FDVHV��IDUPHU¶V�QHHGV�LJQLWH�DQG�VXSSRUW�WKHVH�QHZ�LQYHQWLRQV��,Q�UHFHQW�\HDUV��WKHUH�KDV�EHHQ�DQ�

H[SORVLRQ�RI�QHZ�,R7�FDSDEOH�GHYLFHV�RQ�WKH�PDUNHW�DYDLODEOH�WR�IDUPHUV��+RZHYHU��PDQ\�RI�WKHVH�

VROXWLRQV�FDQ�EHFRPH�TXLWH�H[SHQVLYH�GXH�WR�WKH�QDWXUH�RI�KRZ�WKH\�DUH�GHVLJQHG��:KLOH�H[LVWLQJ�

VRLO�VHQVLQJ�SURGXFWV�SHUIRUP�VLPLODU�RSHUDWLRQV�WR�6PDUW�)DUP�H[LVW��WKHLU�SULFH�WXUQV�PDQ\�DZD\���

3URYLGLQJ� IDUPHUV� ZLWK� D� FRVW�HIIHFWLYH� VROXWLRQ� IRU� PRQLWRULQJ� FURS� FRQGLWLRQV� TXLFNO\��

DFFXUDWHO\��DQG�HDVLO\�LV�FUXFLDO�WR�XQGHUVWDQGLQJ�WKH�LPSRUWDQFH�RI�WKH�6PDUW�)DUP�REMHFWLYH��7KH�

GDWD�FROOHFWHG�IURP�WKH�ILHOG�WHVW��ILJXUHV���DQG����VKRZV�WKDW�WKLV�REMHFWLYH�LV�SRVVLEOH��,I�GRQH�

FRUUHFWO\�� WKLV� V\VWHP� FDQ� EH� GHSOR\HG� YLUWXDOO\� DQ\ZKHUH� ZLWK� D� SURSHU� ZD\� WR� SRZHU� WKH�

5DVSEHUU\�3L�VHUYHU��7KLV�ZLOO�SURYH�HVSHFLDOO\�LPSRUWDQW�IRU�IDUPHUV�ZKR�ODFN�WKH�ILQDQFLDO�DELOLW\�

WR�SXUFKDVH�PRUH�H[SHQVLYH�VROXWLRQV��0DQ\�DGGLWLRQDO�UHTXLUHPHQWV�WR�QHHGV�WR�EH�DFFRPSOLVKHG�

IRU�WKLV�V\VWHP��EXW�WKH\�FRXOG�QRW�EH�FRPSOHWHG�GXH�WR�WKH�WLPH�FRQVWUDLQWV�RI�VHQLRU�GHVLJQ���

� �
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%LEOLRJUDSK\�

)LOH�RUJ��³,12�)LOH�7\SH�´�)LOH�2UJ�����)HE��������ILOH�RUJ�H[WHQVLRQ�LQR��

0RXKD��5DGRXDQ��³,QWHUQHW�2I�7KLQJV��,R7��´�6FLHQWLILF�5HVHDUFK�$Q�$FDGHPLF�3XEOLVKHU��

6FLHQWLILF�5HVHDUFK����0D\�������

ZZZ�VFLUS�RUJ�MRXUQDO�SDSHULQIRUPDWLRQ�DVS["SDSHULG ��������

0LOOV��'DQLHO��HW�DO���������6PDUW�)DUP�5HSRVLWRU\�>6RXUFH�FRGH@��

KWWSV���JLWKXE�FRP�GDQGHWR�6PDUW�)DUP�

1DYDUUR��(PHUVRQ��HW�DO��³$�6\VWHPDWLF�5HYLHZ�RI�,R7�6ROXWLRQV�IRU�6PDUW�)DUPLQJ�´�1DWLRQDO�

/LEUDU\�2I�0HGLFLQH��1DWLRQDO�/LEUDU\�2I�0HGLFLQH�����-XO\�������

ZZZ�QFEL�QOP�QLK�JRY�SPF�DUWLFOHV�30&���������

� �
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$SSHQGL[�
$����/R5DB+DUGZDUHB,G�LQR�
ηŝŶĐůƵĚĞ�фWƌĞĨĞƌĞŶĐĞƐ͘Śх�
ηĚĞĨŝŶĞ�/��Ϯ�
�
ǀŽŝĚ�ƐĞƚƵƉ;Ϳ�΂�
� ^ĞƌŝĂů͘ďĞŐŝŶ;ϭϭϱϮϬϬͿ͖�
�
� ͬͬ�/ŶŝƚŝĂůŝǌĞ�ŝŶƚĞƌĨĂĐĞ�ƚŽ�Es^�
� WƌĞĨĞƌĞŶĐĞƐ�Ɖ͖�
� ͬͬ�KƉĞŶ�ƚŚĞ�ŶŽĚĞ�ŶĂŵĞƐƉĂĐĞ�
� ŝĨ;͊Ɖ͘ďĞŐŝŶ;ΗŶŽĚĞΗ͕�ĨĂůƐĞͿͿ�΂�
� � ^ĞƌŝĂů͘ƉƌŝŶƚůŶ;ΗdŚŝƐ�ďŽĂƌĚ�ŝƐ�ďƌŽŬĞŶΗͿ͖�
� � ƌĞƚƵƌŶ͖�
� ΃�
�
� ƵŶƐŝŐŶĞĚ�ůŽŶŐ�ŝĚ�с�Ɖ͘ŐĞƚh>ŽŶŐ;ΗŝĚΗ͕�ϬͿ͖�
�
� ŝĨ;ŝĚ�͊с�ϬͿ�^ĞƌŝĂů͘ƉƌŝŶƚůŶ;Η/��ǁĂƐ͗�Η�н�^ƚƌŝŶŐ;ŝĚͿͿ͖�
�
� Ɖ͘ƉƵƚh>ŽŶŐ;ΗŝĚΗ͕�/�Ϳ͖�
� ^ĞƌŝĂů͘ƉƌŝŶƚůŶ;Η/��ŝƐ�ŶŽǁ͗�Η�н�^ƚƌŝŶŐ;Ɖ͘ŐĞƚh>ŽŶŐ;ΗŝĚΗ͕�ϬͿͿͿ͖�
� Ɖ͘ĞŶĚ;Ϳ͖�
΃�
ǀŽŝĚ�ůŽŽƉ;Ϳ�΂΃�
�
$����/R5DB6HQG�LQR�
ͬΎ�
��K>���ƉŝŶƐ�ƚŽ��^WͲϯϮ�'W/KƐ͗�
��K>��ͺ^���ͲͲ�'W/Kϰ�
��K>��ͺ^�>�ͲͲ�'W/Kϭϱ�
��K>��ͺZ^d�ͲͲ�'W/Kϭϲ�
Ύͬ�
�
ηŝŶĐůƵĚĞ�фWƌĞĨĞƌĞŶĐĞƐ͘Śх�
ηŝŶĐůƵĚĞ�ΗŚĞůƚĞĐ͘ŚΗ�
ηŝŶĐůƵĚĞ�ΗŝŵĂŐĞƐ͘ŚΗ�
ηŝŶĐůƵĚĞ�ф�ĚĂĨƌƵŝƚͺ^ĞŶƐŽƌ͘Śх�
ηŝŶĐůƵĚĞ�ф�ĚĂĨƌƵŝƚͺ�D�ϮϴϬ͘Śх�
ηŝŶĐůƵĚĞ�Η�ĚĂĨƌƵŝƚͺƐĞĞƐĂǁ͘ŚΗ�
�
ηĚĞĨŝŶĞ���E������������������ϵϭϱ�ϲ��������ͬͬ�ǇŽƵ�ĐĂŶ�ƐĞƚ�ďĂŶĚ�ŚĞƌĞ�ĚŝƌĞĐƚůǇ�Ğ͘Ő͘�ϴϲϴ�ϲ͕ϵϭϱ�ϲ�
ηĚĞĨŝŶĞ�^��>�s�>WZ�^^hZ�ͺ,W��;ϭϬϭϯ͘ϮϱͿ�
ͬͬηĚĞĨŝŶĞ�Ƶ^ͺdKͺ^ͺ&��dKZ�������ϭϬϬϬϬϬϬh>>�ͬͬ��ŽŶǀĞƌƐŝŽŶ�ĨĂĐƚŽƌ�ĨŽƌ�ŵŝĐƌŽ�ƐĞĐŽŶĚƐ�ƚŽ�ƐĞĐŽŶĚƐ�
�
ƵŶƐŝŐŶĞĚ�ůŽŶŐ�ŚĂƌĚǁĂƌĞͺŝĚ�с�Ϭ͖�
Zd�ͺ��d�ͺ�ddZ�ŝŶƚ�ŝĚ������с�Ϭ͖�ͬͬ�ŶŽƚ�ĞƌĂƐĞĚ�ŝŶ�ƐůĞĞƉ�ŵŽĚĞ�
ůŽŶŐ�ƚŽŬĞŶ����������������с�Ϭ͖�
ǀŽůĂƚŝůĞ�ůŽŶŐ�ƌǆͺƚŽŬĞŶ����с�Ϭ͖�
ǀŽůĂƚŝůĞ�ďŽŽů�ƌǆ����������с�ĨĂůƐĞ͖�
^ƚƌŝŶŐ�ƚǇƉĞ͖�
ǀŽůĂƚŝůĞ�ŝŶƚ�ƌǆͺŝĚ͖�
�ĚĂĨƌƵŝƚͺ�D�ϮϴϬ�ďŵĞ͖�
�ĚĂĨƌƵŝƚͺƐĞĞƐĂǁ�ƐƐ͖�
ĨůŽĂƚ�ƚĞŵƉĞƌĂƚƵƌĞ͕�ƉƌĞƐƐƵƌĞ͕�ĂůƚŝƚƵĚĞ͕�ŚƵŵŝĚŝƚǇ͖��
ƵŝŶƚϭϲͺƚ�ĐĂƉĂĐƚŝǀĞ͖�
�
ͬͬ�dŚŝƐ�/^Z�ǁŝůů�ƌƵŶ�ĞǀĞŶ�ĚƵƌŝŶŐ�Ă�ĚĞůĂǇ�ĨƵŶĐƚŝŽŶ�
ǀŽŝĚ�ŐĞƚWĂĐŬĞƚ;ŝŶƚ�ƐŝǌĞͿ�΂�
��ŝĨ;ƐŝǌĞͿ�ƌǆ�с�ƚƌƵĞ͖�
��ƚǇƉĞ�с�ΗΗ͖�
��ƚǇƉĞ�нс�;ĐŚĂƌͿ>ŽZĂ͘ƌĞĂĚ;Ϳ͖�ͬͬ�ƚǇƉĞ�ŝƐ�ĨŝƌƐƚ�Ϯ�ďǇƚĞƐ�
��ƚǇƉĞ�нс�;ĐŚĂƌͿ>ŽZĂ͘ƌĞĂĚ;Ϳ͖�
��ƌǆͺŝĚ�с�>ŽZĂ͘ƉĂƌƐĞ/Ŷƚ;Ϳ͖�
��ŝĨ;ƚǇƉĞ�сс�Η/�ΗͿ�ƌǆͺƚŽŬĞŶ�с�>ŽZĂ͘ƉĂƌƐĞ/Ŷƚ;Ϳ͖�
��ͬͬ^ĞƌŝĂů͘ƉƌŝŶƚůŶ;ΗWĂĐŬĞƚ͗�Η�н�ƚǇƉĞ�н�Η�Η�н�^ƚƌŝŶŐ;ƌǆͺŝĚͿ�н�Η�Η�н�^ƚƌŝŶŐ;ƚŽŬĞŶͿͿ͖�ͬͬ�ĚĞďƵŐ�
΃�
�
ͬͬ�ŐĞƚ�ĂŶĚ�ĂƐƐŝŐŶ�ƐĞŶƐŽƌ�ĚĂƚĂ�
ǀŽŝĚ�ƐĞƚ^ĞŶƐŽƌ�ĂƚĂ;Ϳ�΂�
��ƚĞŵƉĞƌĂƚƵƌĞ�с�ďŵĞ͘ƌĞĂĚdĞŵƉĞƌĂƚƵƌĞ;Ϳ͖�
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��ƉƌĞƐƐƵƌĞ����с�ďŵĞ͘ƌĞĂĚWƌĞƐƐƵƌĞ;Ϳ�ͬ�ϭϬϬ͘Ϭ&͖�
��ĂůƚŝƚƵĚĞ����с�ďŵĞ͘ƌĞĂĚ�ůƚŝƚƵĚĞ;^��>�s�>WZ�^^hZ�ͺ,W�Ϳ͖�
��ŚƵŵŝĚŝƚǇ����с�ďŵĞ͘ƌĞĂĚ,ƵŵŝĚŝƚǇ;Ϳ͖�
��ĐĂƉĂĐƚŝǀĞ���с�ƐƐ͘ƚŽƵĐŚZĞĂĚ;ϬͿ͖�
΃�
�
ͬͬ�ĚŝƐƉůĂǇ�ƐĞŶƐŽƌ�ĚĂƚĂ�ƚŽ�K>���ƐĐƌĞĞŶ�
ǀŽŝĚ�ĚŝƐƉůĂǇ^ĞŶƐŽƌ�ĂƚĂ;Ϳ�΂�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĐůĞĂƌ;Ϳ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхƐĞƚdĞǆƚ�ůŝŐŶŵĞŶƚ;d�ydͺ�>/'Eͺ>�&dͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхƐĞƚ&ŽŶƚ;�ƌŝĂůDdͺWůĂŝŶͺϭϬͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚƌĂǁ^ƚƌŝŶŐ;Ϭ͕�Ϭ͕��ŝĚ�͍�Η/�͗�Η�н�^ƚƌŝŶŐ;ŝĚͿ�͗�ΗtĂŝƚŝŶŐ�ĨŽƌ�/�͘͘͘ΗͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚƌĂǁ^ƚƌŝŶŐ;Ϭ͕�ϭϬ͕�ΗdĞŵƉĞƌĂƚƵƌĞ͗�Η�н�^ƚƌŝŶŐ;ƚĞŵƉĞƌĂƚƵƌĞͿ�н�Η�Σ�ΗͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚƌĂǁ^ƚƌŝŶŐ;Ϭ͕�ϮϬ͕�Η�ĂƉĂĐŝƚŝǀĞ͗�Η�н�^ƚƌŝŶŐ;ĐĂƉĂĐƚŝǀĞͿͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚƌĂǁ^ƚƌŝŶŐ;Ϭ͕�ϯϬ͕�ΗWƌĞƐƐƵƌĞ͗�Η�н�^ƚƌŝŶŐ;ƉƌĞƐƐƵƌĞͿ�н�Η�ŚWĂΗͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚƌĂǁ^ƚƌŝŶŐ;Ϭ͕�ϰϬ͕�Η�ƉƉƌŽǆ͘��ůƚŝƚƵĚĞ͗�Η�н�^ƚƌŝŶŐ;ĂůƚŝƚƵĚĞͿ�н�Η�ŵΗͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚƌĂǁ^ƚƌŝŶŐ;Ϭ͕�ϱϬ͕�Η,ƵŵŝĚŝƚǇ͗�Η�н�^ƚƌŝŶŐ;ŚƵŵŝĚŝƚǇͿ�н�Η�йΗͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚŝƐƉůĂǇ;Ϳ͖�
΃�
�
ǀŽŝĚ�ƐĞƚƵƉ;Ϳ�΂�
��,ĞůƚĞĐ͘ďĞŐŝŶ;ƚƌƵĞ�ͬΎ�ŝƐƉůĂǇ�ŶĂďůĞ��ŶĂďůĞΎ͕ͬ�ƚƌƵĞ�ͬΎ,ĞůƚĞĐ͘,ĞůƚĞĐ͘,ĞůƚĞĐ͘>ŽZĂ��ŝƐĂďůĞΎ͕ͬ�ƚƌƵĞ�ͬΎ^ĞƌŝĂů��ŶĂďůĞΎ͕ͬ�ƚƌƵĞ�ͬΎW��KK^d��ŶĂďůĞΎ͕ͬ���E��ͬΎůŽŶŐ�
��E�ΎͬͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхŝŶŝƚ;Ϳ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĨůŝƉ^ĐƌĞĞŶsĞƌƚŝĐĂůůǇ;Ϳ͖���
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхƐĞƚ&ŽŶƚ;�ƌŝĂůDdͺWůĂŝŶͺϭϬͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĐůĞĂƌ;Ϳ͖�ͬͬ�ŶĞĞĚ�ƚŚŝƐ͍�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚƌĂǁyďŵ;Ϭ͕ϱ͕ůŽŐŽͺǁŝĚƚŚ͕ůŽŐŽͺŚĞŝŐŚƚ͕ůŽŐŽͺďŝƚƐͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚŝƐƉůĂǇ;Ϳ͖�
��ĚĞůĂǇ;ϭϱϬϬͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĐůĞĂƌ;Ϳ͖�
�
��^ĞƌŝĂů͘ƉƌŝŶƚůŶ;Η/��ŝƐΗ�н�^ƚƌŝŶŐ;ŝĚͿͿ͖�
�
��ͬͬ�'Ğƚ�,ĂƌĚǁĂƌĞ�/��
��WƌĞĨĞƌĞŶĐĞƐ�Ɖ͖�
��ǁŚŝůĞ�;͊Ɖ͘ďĞŐŝŶ;ΗŶŽĚĞΗ͕�ƚƌƵĞͿͿ�΂�
����,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚƌĂǁ^ƚƌŝŶŐ;Ϭ͕�Ϭ͕�Η�ĂŶŶŽƚ��ĐĐĞƐƐ�EsDͰŶ�Ͳ�dŚŝƐ��ŽĂƌĚ�DĂǇ��Ğ��ƌŽŬĞŶΗͿ͖�
����,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚŝƐƉůĂǇ;Ϳ͖�
����ĚĞůĂǇ;ϭϬϬͿ͖�
��΃�
�
��ŚĂƌĚǁĂƌĞͺŝĚ�с�Ɖ͘ŐĞƚh>ŽŶŐ;ΗŝĚΗ͕�ϬͿ͖�
��ŝĨ;ŚĂƌĚǁĂƌĞͺŝĚ�сс�ϬͿ�΂�
����,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚƌĂǁ^ƚƌŝŶŐ;Ϭ͕�Ϭ͕�Η�ŽĂƌĚ�ŶŽƚ�ƉƌŽǀŝƐŝŽŶĞĚ͘ΗͿ͖�
����,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚŝƐƉůĂǇ;Ϳ͖�
����ǁŚŝůĞ;ϭͿ͖�
��΃�
�
��Ɖ͘ĞŶĚ;Ϳ͖�
�
��ͬͬ�/ŶŝƚŝĂůŝǌĞ��D�ϮϴϬ�
��ǁŚŝůĞ�;͊ďŵĞ͘ďĞŐŝŶ;ϬyϳϲͿ�ΘΘ�͊ďŵĞ͘ďĞŐŝŶ;ϬǆϳϳͿͿ�΂�
����,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚƌĂǁ^ƚƌŝŶŐ;Ϭ͕�Ϭ͕�Η�ZZKZ͊��D��ŶŽƚ�ĨŽƵŶĚΗͿ͖�
����,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚŝƐƉůĂǇ;Ϳ͖�
����ĚĞůĂǇ;ϭϬϬͿ͖�
��΃�
���
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĐůĞĂƌ;Ϳ͖�
���
��ͬͬ�/ŶŝƚŝĂůŝǌĞ�^ĞĞƐĂǁ�
��ǁŚŝůĞ�;͊ƐƐ͘ďĞŐŝŶ;ϬǆϯϲͿͿ�΂�ͬͬ�ŝϮĐ�ĂĚĚƌĞƐƐ�ĨŽƌ�ĐĂƉĂĐŝƚĂŶĐĞ�ƐĞŶƐŽƌ�ŝƐ�Ϭǆϯϲ�
����,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚƌĂǁ^ƚƌŝŶŐ;Ϭ͕�Ϭ͕�Η�ZZKZ͊�^ĞĞƐĂǁ�ŶŽƚ�ĨŽƵŶĚΗͿ͖�
����,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚŝƐƉůĂǇ;Ϳ͖�
����ĚĞůĂǇ;ϭϬϬͿ͖�
��΃�
�
��ͬΎ�
���Ύ�>ŽZĂ͘ƐĞƚdǆWŽǁĞƌ;ƚǆWŽǁĞƌ͕Z&KhdͺƉŝŶͿ͖�
���Ύ�ƚǆWŽǁĞƌ�ͲͲ�Ϭ�Ε�ϮϬ�
���Ύ�Z&KhdͺƉŝŶ�ĐŽƵůĚ�ďĞ�Z&ͺW��KE&/'ͺW�^�>��dͺW��KK^d�Žƌ�Z&ͺW��KE&/'ͺW�^�>��dͺZ&K�
���Ύ���Ͳ�Z&ͺW��KE&/'ͺW�^�>��dͺW��KK^d�ͲͲ�>ŽZĂ�ƐŝŶŐůĞ�ŽƵƚƉƵƚ�ǀŝĂ�W��KK^d͕�ŵĂǆŝŵƵŵ�ŽƵƚƉƵƚ�ϮϬĚ�ŵ�
���Ύ���Ͳ�Z&ͺW��KE&/'ͺW�^�>��dͺZ&K�����ͲͲ�>ŽZĂ�ƐŝŶŐůĞ�ŽƵƚƉƵƚ�ǀŝĂ�Z&Kͺ,&�ͬ�Z&Kͺ>&͕�ŵĂǆŝŵƵŵ�ŽƵƚƉƵƚ�ϭϰĚ�ŵ�



���

�

��Ύͬ�
��>ŽZĂ͘ƐĞƚdǆWŽǁĞƌ;ϭϰ͕Z&ͺW��KE&/'ͺW�^�>��dͺW��KK^dͿ͖�
���
��>ŽZĂ͘ŽŶZĞĐĞŝǀĞ;ŐĞƚWĂĐŬĞƚͿ͖�ͬͬ�/^Z�ĨŽƌ�ǁŚĞŶ�ƌĞĐĞŝǀĞ�ĚŽŶĞ�
��ͬͬ>ŽZĂ͘ŽŶdǆ�ŽŶĞ;ŽŶdǆ�ŽŶĞͿ͖�ͬͬ�/^Z�ĨŽƌ�ǁŚĞŶ�ƚƌĂŶƐŵŝƐƐŝŽŶ�ĚŽŶĞ�
��>ŽZĂ͘ƌĞĐĞŝǀĞ;Ϳ͖�ͬͬ�ƉƵƚ�ƌĂĚŝŽ�ŝŶ�ƌĞĐĞŝǀĞ�ŵŽĚĞ�
΃�
�
ǀŽŝĚ�ůŽŽƉ;Ϳ�΂�
��ǁŚŝůĞ;͊ŝĚͿ�΂�
����ĚĞůĂǇ;ƌĂŶĚŽŵ;ϭϬϬ͕ϱϬϬϬͿͿ͖�
����,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĐůĞĂƌ;Ϳ͖�
����,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚƌĂǁ^ƚƌŝŶŐ;Ϭ͕�Ϭ͕��ŝĚ�͍�Η/�͗�Η�н�^ƚƌŝŶŐ;ŝĚͿ�͗�ΗtĂŝƚŝŶŐ�ĨŽƌ�/�͘͘͘ΗͿ͖�
����,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚŝƐƉůĂǇ;Ϳ͖�
����ͬͬ�ĂƐŬ�ĨŽƌ�ŝĚ�
����ĚŽ�΂�
������>ŽZĂ͘ďĞŐŝŶWĂĐŬĞƚ;Ϳ͖�
������>ŽZĂ͘ƉƌŝŶƚ;Η/��ΗͿ͖�
������ƚŽŬĞŶ�с�ƌĂŶĚŽŵ;ϭ͕ϮϰϳϰϴϯϲϰϳͿ͖�
������>ŽZĂ͘ƉƌŝŶƚ;ƚŽŬĞŶͿ͖�
������>ŽZĂ͘ĞŶĚWĂĐŬĞƚ;Ϳ͖�
����΃�ǁŚŝůĞ;͊>ŽZĂ͘ĞŶĚWĂĐŬĞƚ;ͿͿ͖�
����>ŽZĂ͘ƌĞĐĞŝǀĞ;Ϳ͖�
����^ĞƌŝĂů͘ƉƌŝŶƚůŶ;ΗZĞƋƵĞƐƚ�/�ΗͿ͖�
����ͬͬ�ƉŽůů�ĨŽƌ�Ϯ�ƐĞĐŽŶĚƐ�
����ŝŶƚ�ĐŽƵŶƚ�с�Ϭ͖�
����ǁŚŝůĞ;ƚǇƉĞ�͊с�Η/�Η�ΘΘ�ннĐŽƵŶƚ�ф�ϯϬϬϬͿ�΂�
������ĚĞůĂǇ;ϭϬͿ͖�
����΃�
����ŝĨ;ƚǇƉĞ�сс�Η/�Η�ΘΘ�ƚŽŬĞŶ�сс�ƌǆͺƚŽŬĞŶͿ�΂�
������^ĞƌŝĂů͘ƉƌŝŶƚůŶ;Η'Ğƚ�/�ΗͿ͖�
������ŝĚ�с�ƌǆͺŝĚ͖�
����΃�
��΃�
�
��ͬͬ�ƌĞƐƉŽŶĚ�ƚŽ�ƌĞƋƵĞƐƚ�ĨŽƌ�ĚĂƚĂ�
��ŝĨ;ƌǆͿ�΂�
����^ĞƌŝĂů͘ƉƌŝŶƚůŶ;ΗWĂĐŬĞƚ͗�Η�н�ƚǇƉĞ�н�^ƚƌŝŶŐ;ƌǆͺŝĚͿͿ͖�
����ŝĨ;ƚǇƉĞ�сс�ΗZYΗ�ΘΘ�ƌǆͺŝĚ�сс�ŝĚͿ�΂�ͬͬ�ƐĞƌǀĞƌ�ƌĞƋƵĞƐƚ�ƉĂĐŬĞƚ�
������ƐĞƚ^ĞŶƐŽƌ�ĂƚĂ;Ϳ͖�
������ĚŽ�΂�
��������>ŽZĂ͘ďĞŐŝŶWĂĐŬĞƚ;Ϳ͖�
��������>ŽZĂ͘ƉƌŝŶƚ;ΗZ^ΗͿ͖�ͬͬ�ƉĂĐŬĞƚ�ƚǇƉĞ�Ͳ�ƌĞƐƉŽŶƐĞ�
��������>ŽZĂ͘ƉƌŝŶƚ;ŝĚͿ͖�
��������>ŽZĂ͘ƉƌŝŶƚ;Η͕ΗͿ͖�
��������>ŽZĂ͘ƉƌŝŶƚ;ŚĂƌĚǁĂƌĞͺŝĚͿ͖�
��������>ŽZĂ͘ƉƌŝŶƚ;Η͕ΗͿ͖�
��������>ŽZĂ͘ƉƌŝŶƚ;ƚĞŵƉĞƌĂƚƵƌĞͿ͖�
��������>ŽZĂ͘ƉƌŝŶƚ;Η͕ΗͿ͖�
��������>ŽZĂ͘ƉƌŝŶƚ;ƉƌĞƐƐƵƌĞͿ͖�
��������>ŽZĂ͘ƉƌŝŶƚ;Η͕ΗͿ͖�
��������>ŽZĂ͘ƉƌŝŶƚ;ĂůƚŝƚƵĚĞͿ͖�
��������>ŽZĂ͘ƉƌŝŶƚ;Η͕ΗͿ͖�
��������>ŽZĂ͘ƉƌŝŶƚ;ŚƵŵŝĚŝƚǇͿ͖�
��������>ŽZĂ͘ƉƌŝŶƚ;Η͕ΗͿ͖�
��������>ŽZĂ͘ƉƌŝŶƚ;ĐĂƉĂĐƚŝǀĞͿ͖�
������΃�ǁŚŝůĞ;͊>ŽZĂ͘ĞŶĚWĂĐŬĞƚ;ͿͿ͖�ͬͬ�ƌĞƚƵƌŶƐ�ϭ�ŽŶ�ƐƵĐĐĞƐƐ�Ϭ�ŽŶ�ĨĂŝůƵƌĞ�
������>ŽZĂ͘ƌĞĐĞŝǀĞ;Ϳ͖�ͬͬ�ǇĞƐ͕�ĂĐƚƵĂůůǇ�ŶĞĞĚ�ƚŽ�ƉƵƚ�ŝƚ�ďĂĐŬ�ŝŶƚŽ�ƌĞĐĞŝǀĞ�ŵŽĚĞ�ĂĨƚĞƌ�ƐĞŶĚŝŶŐ�
������ĚŝƐƉůĂǇ^ĞŶƐŽƌ�ĂƚĂ;Ϳ͖�
�������
������ͬͬ�ĨůĂƐŚ�>���ƚŽ�ŝŶĚŝĐĂƚĞ�ƌĞƐƉŽŶƐĞ�
������ĚŝŐŝƚĂůtƌŝƚĞ;>��͕�,/',Ϳ͖�
������ĚĞůĂǇ;ϭϬϬͿ͖�
������ĚŝŐŝƚĂůtƌŝƚĞ;>��͕�>KtͿ͖�
�
����΃�ĞůƐĞ�ŝĨ;ƚǇƉĞ�сс�Η^>ΗͿ�΂�ͬͬ�ƐůĞĞƉ�
������ͬͬ�ŶĞƚǁŽƌŬ�ŝĚ�ƐŚŽƵůĚ�ďĞ�Zd�ͺ��d�ͺ�ddZ�ƐŽ�ŝƚ�ƉĞƌƐŝƐƚƐ͘͘͘�
������ĞƐƉͺƐůĞĞƉͺĞŶĂďůĞͺƚŝŵĞƌͺǁĂŬĞƵƉ;ƌǆͺŝĚ�Ύ�ϭϬϬϬϬϬϬh>>Ϳ͖�
������^ĞƌŝĂů͘ƉƌŝŶƚůŶ;Η'Ž�ƚŽ�^ůĞĞƉ�ĨŽƌ�Η�н�^ƚƌŝŶŐ;ƌǆͺŝĚͿͿ͖�
������ĞƐƉͺĚĞĞƉͺƐůĞĞƉͺƐƚĂƌƚ;Ϳ͖�
������ͬͬ�ŐŽĞƐ�ďĂĐŬ�ƚŚƌƵ�ǀŽŝĚ�ƐĞƚƵƉ;Ϳ�ǁŚĞŶ�ƚŝŵĞƌ�ĞǆƉŝƌĞƐ�
����΃�ĞůƐĞ�ŝĨ;ƚǇƉĞ�сс�ΗZ^Η�ΘΘ�ƌǆͺŝĚ�сс�ϬͿ�΂�ͬͬ�ƐĞƌǀĞƌ�ƌĞƐĞƚ�
������^ĞƌŝĂů͘ƉƌŝŶƚůŶ;ΗZ�^�dΗͿ͖�



���

�

������ŝĚ�с�Ϭ͖�ͬͬ�ƌĞƐĞƚ�
������ĚŽ�΂�ͬͬ�ƌĞƋƵĞƐƚ�ŝĚ�
��������>ŽZĂ͘ďĞŐŝŶWĂĐŬĞƚ;Ϳ͖�
��������>ŽZĂ͘ƉƌŝŶƚ;Η/�ΗͿ͖�
������΃�ǁŚŝůĞ;͊>ŽZĂ͘ĞŶĚWĂĐŬĞƚ;ͿͿ͖�
������>ŽZĂ͘ƌĞĐĞŝǀĞ;Ϳ͖�
����΃�
�����
����ƌǆ�с�ĨĂůƐĞ͖�
��΃�
�
��ĚĞůĂǇ;ϮϬϬϬͿ͖�ͬͬ�ǁĂŝƚ�ĨŽƌ�Ϯ�ƐĞĐŽŶĚƐ�
΃�

�

$����/R5DB5HFHLYH�LQR�
ηŝŶĐůƵĚĞ�ΗŚĞůƚĞĐ͘ŚΗ�
ηŝŶĐůƵĚĞ�Η,ĂƌĚǁĂƌĞ^ĞƌŝĂů͘ŚΗ�
ηŝŶĐůƵĚĞ�ΗŝŵĂŐĞƐ͘ŚΗ�
ηŝŶĐůƵĚĞ�ΗEŽĚĞ͘ŚΗ�
�
ηĚĞĨŝŶĞ���E��������������ϵϭϱ�ϲ�ͬͬ�ƐĞƚ�ĨƌĞƋƵĞŶĐǇ�ďĂŶĚ�ŚĞƌĞ͕Ğ͘Ő͘�ϴϲϴ�ϲ͕ϵϭϱ�ϲ�
ηĚĞĨŝŶĞ�ƐůĞĞƉͺĚĞůĂǇ������ϭϬ����ͬͬ�ƚŚĞƐĞ�ĂƌĞ�Ăůů�ŝŶ�ƐĞĐŽŶĚƐ�
ηĚĞĨŝŶĞ�ŶŽĚĞͺƐůĞĞƉͺĚĞůĂǇ�ϱ�
ηĚĞĨŝŶĞ�ƌĞƋƵĞƐƚͺĚĞůĂǇ����ϴ�
�
EŽĚĞDĂŶĂŐĞƌ�ŶŽĚĞDĂŶĂŐĞƌ͖�
�
ǀŽŝĚ�ĚŝƐƉůĂǇWĂĐŬĞƚ;^ƚƌŝŶŐ�ƌƐƐŝ͕�ŝŶƚ�ƉĂĐŬĞƚ^ŝǌĞ͕�^ƚƌŝŶŐ�ƉĂĐŬĞƚͿ΂�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĐůĞĂƌ;Ϳ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхƐĞƚdĞǆƚ�ůŝŐŶŵĞŶƚ;d�ydͺ�>/'Eͺ>�&dͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхƐĞƚ&ŽŶƚ;�ƌŝĂůDdͺWůĂŝŶͺϭϬͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚƌĂǁ^ƚƌŝŶŐ;Ϭ͕�ϭϱ͕�ΗZĞĐĞŝǀĞĚ�Ηн�^ƚƌŝŶŐ;ƉĂĐŬĞƚ^ŝǌĞ͕����Ϳ�н�Η�ďǇƚĞƐΗͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚƌĂǁ^ƚƌŝŶŐDĂǆtŝĚƚŚ;Ϭ�͕�Ϯϲ�͕�ϭϮϴ͕�ƉĂĐŬĞƚͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚƌĂǁ^ƚƌŝŶŐ;Ϭ͕�Ϭ͕�ƌƐƐŝͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚŝƐƉůĂǇ;Ϳ͖�
��^ĞƌŝĂů͘ƉƌŝŶƚůŶ;ƉĂĐŬĞƚͿ͖�
΃�
�
ǀŽŝĚ�ƌĞĂĚWĂĐŬĞƚ;ŝŶƚ�ƉĂĐŬĞƚ^ŝǌĞͿ�΂�
��^ƚƌŝŶŐ�ƚǇƉĞ�с�ΗΗ͖�
��ƚǇƉĞ�нс�;ĐŚĂƌͿ>ŽZĂ͘ƌĞĂĚ;Ϳ͖�ͬͬ�ƉĂĐŬĞƚ�ƚǇƉĞ�ŝƐ�ĨŝƌƐƚ�Ϯ�ďǇƚĞƐ�
��ƚǇƉĞ�нс�;ĐŚĂƌͿ>ŽZĂ͘ƌĞĂĚ;Ϳ͖�
�
��ŝĨ;ƚǇƉĞ�сс�Η/�ΗͿ�΂�ͬͬ�ƌĞƋƵĞƐƚ�ĨŽƌ�/��
����ͬͬ�ŐƌĂď�ƚŽŬĞŶ�
����ůŽŶŐ�ƚŽŬĞŶ�с�>ŽZĂ͘ƉĂƌƐĞ/Ŷƚ;Ϳ͖�
����ŝĨ;ƚŽŬĞŶͿ�΂�
������ͬͬ^ĞƌŝĂů͘ƉƌŝŶƚůŶ;ΗZĞĐŝĞǀĞĚ�ƚŽŬĞŶ�Η�н�^ƚƌŝŶŐ;ƚŽŬĞŶͿͿ͖�ͬͬ�ĚĞďƵŐ�
������ŝŶƚ�ŝĚ�с�ŶŽĚĞDĂŶĂŐĞƌ͘ĂĚĚ;Ϳ͖�
������ĚĞůĂǇ;ϭϬϬϬͿ͖�
������ĚŽ�΂�
��������>ŽZĂ͘ďĞŐŝŶWĂĐŬĞƚ;Ϳ͖�
��������>ŽZĂ͘ƉƌŝŶƚ;Η/��ΗͿ͖�
��������>ŽZĂ͘ƉƌŝŶƚ;ŝĚͿ͖�
��������>ŽZĂ͘ƉƌŝŶƚ;Η�ΗͿ͖�
��������>ŽZĂ͘ƉƌŝŶƚ;ƚŽŬĞŶͿ͖�
������΃�ǁŚŝůĞ;͊>ŽZĂ͘ĞŶĚWĂĐŬĞƚ;ͿͿ͖�
������>ŽZĂ͘ƌĞĐĞŝǀĞ;Ϳ͖�
������ͬͬ^ĞƌŝĂů͘ƉƌŝŶƚůŶ;Η^ĞŶƚ�WĂĐŬĞƚ͗�/��Η�н�^ƚƌŝŶŐ;ŝĚͿ�н�Η�Η�н�^ƚƌŝŶŐ;ƚŽŬĞŶͿͿ͖�ͬͬĚĞďƵŐ�
����΃�
��΃�ĞůƐĞ�ŝĨ;ƉĂĐŬĞƚ^ŝǌĞͿ�΂�
����ŝŶƚ�ŝĚ�с�>ŽZĂ͘ƉĂƌƐĞ/Ŷƚ;Ϳ͖�ͬͬ�ŐĞƚ�ŶĞƚǁŽƌŬ�ŝĚ�
����>ŽZĂ͘ƌĞĂĚ;Ϳ͖�ͬͬ�ƚŚƌŽǁ�ĂǁĂǇ�ĐŽŵŵĂ�
����ŶŽĚĞDĂŶĂŐĞƌ͘ƌĞƐƉŽŶƐĞ;ŝĚͿ͖�
����^ƚƌŝŶŐ�ƉĂĐŬĞƚ͖�
����ĨŽƌ�;ŝŶƚ�ŝ�с�Ϭ͖�ŝ�ф�ƉĂĐŬĞƚ^ŝǌĞ͖�ŝннͿ�ƉĂĐŬĞƚ�нс�;ĐŚĂƌͿ�>ŽZĂ͘ƌĞĂĚ;Ϳ͖�
����^ƚƌŝŶŐ�ƌƐƐŝ�с�ΗZ^^/�Η�н�^ƚƌŝŶŐ;>ŽZĂ͘ƉĂĐŬĞƚZƐƐŝ;Ϳ͕����Ϳ͖�
����ĚŝƐƉůĂǇWĂĐŬĞƚ;ƌƐƐŝ͕�ƉĂĐŬĞƚ^ŝǌĞ͕�ƉĂĐŬĞƚͿ͖�
��΃�
��ͬͬŶŽĚĞDĂŶĂŐĞƌ͘ƉƌŝŶƚ;Ϳ͖�ͬͬ�ĚĞďƵŐ�



���

�

΃�
�
ǀŽŝĚ�ƉŽůů;ŝŶƚ�ͺĚĞůĂǇͿ�΂�
��ͬͬ�ƉŽůů�ĨŽƌ�ŶƵŵďĞƌ�ŽĨ�ƐĞĐŽŶĚƐ�ƐƉĞĐŝĨŝĞĚ�ďǇ�ͺĚĞůĂǇ��
��ŝŶƚ�Ě�с�Ϭ͖�
��ǁŚŝůĞ;ннĚ�ф�ͺĚĞůĂǇΎϭϬϬͿ�΂�
����ŝŶƚ�ƉĂĐŬĞƚ^ŝǌĞ�с�>ŽZĂ͘ƉĂƌƐĞWĂĐŬĞƚ;Ϳ͖�
����ŝĨ�;ƉĂĐŬĞƚ^ŝǌĞͿ�ƌĞĂĚWĂĐŬĞƚ;ƉĂĐŬĞƚ^ŝǌĞͿ͖�
����ĚĞůĂǇ;ϭϬͿ͖�
��΃�
΃�
�
ǀŽŝĚ�ƐĞƚƵƉ;Ϳ�΂��
��,ĞůƚĞĐ͘ďĞŐŝŶ;ƚƌƵĞ�ͬΎ�ŝƐƉůĂǇ�ŶĂďůĞ��ŶĂďůĞΎ͕ͬ�ƚƌƵĞ�ͬΎ,ĞůƚĞĐ͘,ĞůƚĞĐ͘,ĞůƚĞĐ͘>ŽZĂ��ŝƐĂďůĞΎ͕ͬ�ĨĂůƐĞ�ͬΎ^ĞƌŝĂů��ŶĂďůĞΎ͕ͬ�ƚƌƵĞ�ͬΎW��KK^d��ŶĂďůĞΎ͕ͬ���E��ͬΎůŽŶŐ�
��E�ΎͬͿ͖�
��^ĞƌŝĂů͘ďĞŐŝŶ;ϭϭϱϮϬϬͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхŝŶŝƚ;Ϳ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĨůŝƉ^ĐƌĞĞŶsĞƌƚŝĐĂůůǇ;Ϳ͖���
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхƐĞƚ&ŽŶƚ;�ƌŝĂůDdͺWůĂŝŶͺϭϬͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĐůĞĂƌ;Ϳ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚƌĂǁyďŵ;Ϭ͕ϱ͕ůŽŐŽͺǁŝĚƚŚ͕ůŽŐŽͺŚĞŝŐŚƚ͕ůŽŐŽͺďŝƚƐͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚŝƐƉůĂǇ;Ϳ͖�
��ĚĞůĂǇ;ϭϱϬϬͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĐůĞĂƌ;Ϳ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚƌĂǁ^ƚƌŝŶŐ;Ϭ͕�Ϭ͕�Η,ĞůƚĞĐ͘>ŽZĂ�/ŶŝƚŝĂů�ƐƵĐĐĞƐƐ͊ΗͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚƌĂǁ^ƚƌŝŶŐ;Ϭ͕�ϭϬ͕�ΗtĂŝƚ�ĨŽƌ�ŝŶĐŽŵŝŶŐ�ĚĂƚĂ͘͘͘ΗͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚŝƐƉůĂǇ;Ϳ͖�
��ĚĞůĂǇ;ϭϬϬϬͿ͖�
���
��>ŽZĂ͘ďĞŐŝŶWĂĐŬĞƚ;Ϳ͖�
��>ŽZĂ͘ƐĞƚdǆWŽǁĞƌ;ϭϰ͕Z&ͺW��KE&/'ͺW�^�>��dͺW��KK^dͿ͖�
��>ŽZĂ͘ƉƌŝŶƚ;ΗZ^�ΗͿ͖�ͬͬ�ƚĞůů�ŶŽĚĞƐ�ƚŽ�ƌĞƐĞƚ�
��>ŽZĂ͘ƉƌŝŶƚ;ϬͿ͖�
��>ŽZĂ͘ĞŶĚWĂĐŬĞƚ;Ϳ͖�
��>ŽZĂ͘ƌĞĐĞŝǀĞ;Ϳ͖�
΃�
�
ǀŽŝĚ�ůŽŽƉ;Ϳ�΂�
��ƉŽůů;ϭϬͿ͖�ͬͬ�ƉŽůů�ĨŽƌ�ϭϬ�ƐĞĐŽŶĚƐ�
�
��ͬͬ�ZĞƋƵĞƐƚ�ƉĂĐŬĞƚ�ĨƌŽŵ�ĞĂĐŚ�ƐĞŶƐŽƌ�ŶŽĚĞ�
��ŝŶƚ�ŝĚ�с�ŶŽĚĞDĂŶĂŐĞƌ͘ŶĞǆƚ;Ϳ͖�
��ǁŚŝůĞ;ŝĚͿ�΂�
����ĚŽ�΂�
������^ĞƌŝĂů͘ƉƌŝŶƚůŶ;ΗZĞƋƵĞƐƚ�&ƌŽŵ�/��Η�н�^ƚƌŝŶŐ;ŝĚͿͿ͖�ͬͬ�ĚĞďƵŐ�
������>ŽZĂ͘ďĞŐŝŶWĂĐŬĞƚ;Ϳ͖�
������>ŽZĂ͘ƉƌŝŶƚ;ΗZY�Η�н�^ƚƌŝŶŐ;ŝĚͿͿ͖�
����΃�ǁŚŝůĞ;͊>ŽZĂ͘ĞŶĚWĂĐŬĞƚ;ͿͿ͖�
����ŶŽĚĞDĂŶĂŐĞƌ͘ƌĞƋƵĞƐƚ;ŝĚͿ͖�
����ƉŽůů;ϴͿ͖�
����ŝĚ�с�ŶŽĚĞDĂŶĂŐĞƌ͘ŶĞǆƚ;Ϳ͖�
��΃�
�
��ͬͬ�WƵƚ�Ăůů�ŶŽĚĞƐ�ƚŽ�ƐůĞĞƉ�
��ĚŽ�΂�
����>ŽZĂ͘ďĞŐŝŶWĂĐŬĞƚ;Ϳ͖�
����>ŽZĂ͘ƉƌŝŶƚ;Η^>ΗͿ͖�
����>ŽZĂ͘ƉƌŝŶƚ;ŶŽĚĞͺƐůĞĞƉͺĚĞůĂǇͿ͖�
��΃�ǁŚŝůĞ;͊>ŽZĂ͘ĞŶĚWĂĐŬĞƚ;ͿͿ͖�
΃�

�

$����UHDG6HULDO�S\�
ŝŵƉŽƌƚ�ƐĞƌŝĂů�
ĨƌŽŵ�ĚĂƚĞƚŝŵĞ�ŝŵƉŽƌƚ�ĚĂƚĞƚŝŵĞ�ĂƐ�Ěƚ�
�
η�^ƚĞǀĞ�W��Ͳ��ƵƐ�Ϭϭ�Ͳ�h^��ϬϬϱ�ĂŶĚ�ϬϬϳ�ͲͲͲ�ͬĚĞǀͬďƵƐͬƵƐďͬϬϬϭͬϬϬϱ�ͲͲͲͲ�ͬĚĞǀͬƚƚǇh^�ϱΗ�
η��ŚĂŶŐĞ�ƚŽ�ƉƌŽƉĞƌ�h^��ƉŽƌƚ�ĂƐ�ŶĞĞĚĞĚ�
ƐĞƌŝĂůWŽƌƚ�с�ƐĞƌŝĂů͘^ĞƌŝĂů;ƉŽƌƚсΗͬĚĞǀͬƚƚǇh^�ϭΗ͕�ďĂƵĚƌĂƚĞсϭϭϱϮϬϬ͕�ƚŝŵĞŽƵƚсϭ͕�ƐƚŽƉďŝƚƐсƐĞƌŝĂů͘^dKW�/d^ͺKE�Ϳ�
�
ǁŚŝůĞ;ϭͿ͗�



���

�

����ǁŝƚŚ�ŽƉĞŶ;ΗƌĞĐŝĞǀĞĚ͘ĐƐǀΗ͕ΗĂΗͿ�ĂƐ�ĨŝůĞ͗�
��������ƐĞƌŝĂů/ŶƉƵƚ�с�ƐĞƌŝĂůWŽƌƚ͘ƌĞĂĚůŝŶĞ;Ϳ͘ĚĞĐŽĚĞ;ĞƌƌŽƌƐсΖŝŐŶŽƌĞΖͿ�
��������ŝĨ�ƐĞƌŝĂů/ŶƉƵƚ͗�
������������ĚĂƚĂ�с�ƐĞƌŝĂů/ŶƉƵƚ͘ƐƚƌŝƉ;Ϳ�
������������ƐĞŶĚĞƌ/Ě͕�ƚĞŵƉ͕�ƉƌĞƐƐƵƌĞ͕�ĂůƚŝƚƵĚĞ͕�ŚƵŵŝĚŝƚǇ͕�ĐĂƉĂĐŝƚŝǀĞ�с�ĚĂƚĂ͘ƐƉůŝƚ;Ζ͕ΖͿ�
������������ƚŝŵĞ�с�Ěƚ͘ŶŽǁ;Ϳ�
������������ĨŝůĞ͘ǁƌŝƚĞ;ĨΗ΂Ɛƚƌ;ƚŝŵĞͿ΃͕�΂ƐĞŶĚĞƌ/Ě΃͕�΂ƚĞŵƉ΃͕�΂ƉƌĞƐƐƵƌĞ΃͕�΂ĂůƚŝƚƵĚĞ΃͕�΂ŚƵŵŝĚŝƚǇ΃͕�΂ĐĂƉĂĐŝƚŝǀĞ΃ͰŶΗͿ�

�
$��±�1HWZRUN�%ORFN�'LDJUDP�

�

�

$��±�JSV�LQR�
ηŝŶĐůƵĚĞ�ΗdŝŶǇ'W^нн͘ŚΗ�
ηŝŶĐůƵĚĞ�Η,ĂƌĚǁĂƌĞ^ĞƌŝĂů͘ŚΗ�
ηŝŶĐůƵĚĞ�ΗŚĞůƚĞĐ͘ŚΗ�
�
ηĚĞĨŝŶĞ���E��ϵϭϱ�ϲ��ͬͬǇŽƵ�ĐĂŶ�ƐĞƚ�ďĂŶĚ�ŚĞƌĞ�ĚŝƌĞĐƚůǇ͕Ğ͘Ő͘�ϴϲϴ�ϲ͕ϵϭϱ�ϲ�
�
ĨůŽĂƚ�ůĂƚŝƚƵĚĞ�͕�ůŽŶŐŝƚƵĚĞ͖�
^ƚƌŝŶŐ��ůĂƚͺƐƚƌ�͕�ůŶŐͺƐƚƌ͕�ĚĂƚĞͺƐƚƌ�͕�ƚŝŵĞͺƐƚƌ͖�
ŝŶƚ�ŵŽŶƚŚ͕�ǇĞĂƌ͖�
dŝŶǇ'W^WůƵƐ�ŐƉƐ͖�
,ĂƌĚǁĂƌĞ^ĞƌŝĂů�^ĞƌŝĂů'W^;ϭͿ͖�
�
ηĚĞĨŝŶĞ�Zy�Ϯ�ϭϲ�
ηĚĞĨŝŶĞ�dy�Ϯ�ϭϳ�
�
ǀŽŝĚ�ƐĞƚƵƉ;Ϳ�
΂�
����,ĞůƚĞĐ͘ďĞŐŝŶ;ƚƌƵĞ�ͬΎ�ŝƐƉůĂǇ�ŶĂďůĞ��ŶĂďůĞΎ͕ͬ�ƚƌƵĞ�ͬΎ,ĞůƚĞĐ͘,ĞůƚĞĐ͘,ĞůƚĞĐ͘>ŽZĂ��ŝƐĂďůĞΎ͕ͬ�ƚƌƵĞ�ͬΎ^ĞƌŝĂů��ŶĂďůĞΎ͕ͬ�ƚƌƵĞ�ͬΎW��KK^d��ŶĂďůĞΎ͕ͬ���E��ͬΎůŽŶŐ�
��E�ΎͬͿ͖�
����^ĞƌŝĂů'W^͘ďĞŐŝŶ;ϵϲϬϬ͕�^�Z/�>ͺϴEϭ͕�Zy�Ϯ͕�dy�ϮͿ͖�
΃�



���

�

�
ǀŽŝĚ�ůŽŽƉ;Ϳ�
΂�
��ǁŚŝůĞ�;^ĞƌŝĂů'W^͘ĂǀĂŝůĂďůĞ;Ϳ�х�ϬͿ�΂�
����ŝĨ�;ŐƉƐ͘ĞŶĐŽĚĞ;^ĞƌŝĂů'W^͘ƌĞĂĚ;ͿͿͿ�
����΂�
��������ŝĨ�;ŐƉƐ͘ůŽĐĂƚŝŽŶ͘ŝƐsĂůŝĚ;ͿͿ�
��������΂�
����������ůĂƚŝƚƵĚĞ�с�ŐƉƐ͘ůŽĐĂƚŝŽŶ͘ůĂƚ;Ϳ͖�
����������ůĂƚͺƐƚƌ�с�^ƚƌŝŶŐ;ůĂƚŝƚƵĚĞ�͕�ϲͿ͖�
����������ůŽŶŐŝƚƵĚĞ�с�ŐƉƐ͘ůŽĐĂƚŝŽŶ͘ůŶŐ;Ϳ͖�
����������ůŶŐͺƐƚƌ�с�^ƚƌŝŶŐ;ůŽŶŐŝƚƵĚĞ�͕�ϲͿ͖�
����������^ĞƌŝĂů͘ƉƌŝŶƚ;Η>ĂƚŝƚƵĚĞ�с�ΗͿ͖�
����������^ĞƌŝĂů͘ƉƌŝŶƚůŶ;ůĂƚͺƐƚƌͿ͖�
����������^ĞƌŝĂů͘ƉƌŝŶƚ;Η>ŽŶŐŝƚƵĚĞ�с�ΗͿ͖�
����������^ĞƌŝĂů͘ƉƌŝŶƚůŶ;ůŶŐͺƐƚƌͿ͖�
��������΃�
��������ŝĨ;ŐƉƐ͘ĚĂƚĞ͘ŝƐsĂůŝĚ;ͿͿ�
��������΂�
����������ĚĂƚĞͺƐƚƌ�с�ŐƉƐ͘ĚĂƚĞ͘ĚĂǇ;Ϳ͖�
����������ŵŽŶƚŚ�с�ŐƉƐ͘ĚĂƚĞ͘ŵŽŶƚŚ;Ϳ͖�
����������ǇĞĂƌ�с�ŐƉƐ͘ĚĂƚĞ͘ǇĞĂƌ;Ϳ͖�
����������^ĞƌŝĂů͘ƉƌŝŶƚ;Η�ĂƚĞΗͿ͖�
����������^ĞƌŝĂů͘ƉƌŝŶƚůŶ;ĚĂƚĞͺƐƚƌͿ͖�
����������^ĞƌŝĂů͘ƉƌŝŶƚ;ΗDŽŶƚŚΗͿ͖�
����������^ĞƌŝĂů͘ƉƌŝŶƚůŶ;ŵŽŶƚŚͿ͖�
����������^ĞƌŝĂů͘ƉƌŝŶƚ;ΗzĞĂƌΗͿ͖�
����������^ĞƌŝĂů͘ƉƌŝŶƚůŶ;ǇĞĂƌͿ͖�
��������΃�
����ĚĞůĂǇ;ϭϬϬϬͿ͖�
����^ĞƌŝĂů͘ƉƌŝŶƚůŶ;Ϳ͖���
����΃�
��΃���
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĐůĞĂƌ;Ϳ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхƐĞƚdĞǆƚ�ůŝŐŶŵĞŶƚ;d�ydͺ�>/'Eͺ>�&dͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхƐĞƚ&ŽŶƚ;�ƌŝĂůDdͺWůĂŝŶͺϭϬͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚƌĂǁ^ƚƌŝŶŐ;Ϭ͕�Ϭ͕�Η>ĂƚŝƚƵĚĞ͗�Η�н�ůĂƚͺƐƚƌͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚƌĂǁ^ƚƌŝŶŐ;Ϭ͕�ϭϬ͕�Η>ŽŶŐŝƚƵĚĞ͗�Η�н�ůŶŐͺƐƚƌͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚƌĂǁ^ƚƌŝŶŐ;Ϭ͕�ϮϬ͕�Η�ĂƚĞ͗�Η�н�ĚĂƚĞͺƐƚƌͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚƌĂǁ^ƚƌŝŶŐ;Ϭ͕�ϯϬ͕�ΗDŽŶƚŚ͗�Η�н�^ƚƌŝŶŐ;ŵŽŶƚŚͿͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚƌĂǁ^ƚƌŝŶŐ;Ϭ͕�ϰϬ͕�ΗzĞĂƌ͗�Η�н�^ƚƌŝŶŐ;ǇĞĂƌͿͿ͖�
��,ĞůƚĞĐ͘ĚŝƐƉůĂǇͲхĚŝƐƉůĂǇ;Ϳ͖�
΃�

�
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