
:LWK�WKH�IDVW�FKDQJLQJ�EXVLQHVV�HQYLURQPHQW��WKH�WHOHFRPPXQLFDWLRQ�LQGXVWU\�LV�XQGHUJRLQJ�D�PDMRU�FKDQJH��7KLV�FDOOV� IRU�RUJDQL]DWLRQV�WR� LQQRYDWH��UHGXFH�
FRVWV�DQG�UHGXFH�WLPH�WR�PDUNHW�LQ�RUGHU�WR�UHPDLQ�FRPSHWLWLYH��$OO�WKLV�KDV�WR�EH� GRQH� ZLWKRXW� DQ\� FKDQJH� WR� WKH� TXDOLW\� RU� YDOXH� RI� VHUYLFHV� SURYLGHG� WR�FXVWRPHUV�
0DJQD�,QIRWHFK�KDV�D�GHGLFDWHG�WHFKQLFDO�WHDP�WKDW�FDWHUV�WR�WKH�UHTXLUHPHQWV�RI� WKH� FRPPXQLFDWLRQV� LQGXVWU\�� ,Q� IDFW�0DJQD�KDV�EHHQ�SURYLGLQJ� TXDOLW\� ,7�VHUYLFHV�WR�WKH�WHOHFRPPXQLFDWLRQV�LQGXVWU\�VLQFH�������2XU�WHFKQRORJ\�FOLHQWV�FRQVLVW� RI� D� PL[� RI� LQGXVWU\� OHDGHUV� DV� ZHOO� DV� HPHUJLQJ� FRPPXQLFDWLRQ�

&RPPXQLFDWLRQV�([SHUWLVH�DQG 3URILOH

FRPSDQLHV�VXFK�DV�9HUL]RQ�&RPPXQLFDWLRQV��/XFHQW�7HFKQRORJLHV��:RUOGFRP��&RQFHUW�DQG�,7'6�,QWHOOLFRP�
2XU� H[SHULHQFH� DQG� H[SHUWLVH� DGGUHVVHV� WKH� GLYHUVH� QHHGV� RI� WKH�FRPPXQLFDWLRQV� LQGXVWU\� VSDQQLQJ�DFURVV�DQDO\VLV��GHVLJQ��GHYHORSPHQW��DQG�WHVWLQJ�RI�VRIWZDUH�IRU�WKH�IROORZLQJ�DUHDV��

x %XVLQHVV�DSSOLFDWLRQV�IRU�WHOHFRP�VHUYLFH�SURYLGHUVx :LUHOHVV�V\VWHPVx 'DWD�FRPPXQLFDWLRQV�LQFOXGLQJ�GHVLJQ��LPSOHPHQWDWLRQ�DQG�WHVWLQJx 1HWZRUN�PDQDJHPHQW�V\VWHPVx 2SHUDWLRQV� DGPLQLVWUDWLRQ� DQG� PDLQWHQDQFH� LQFOXGLQJ� WHFKQLFLDQ�ILHOG�DFFHVV��SOXJ�WUDFNLQJ�DQG�ELOOLQJx 6\VWHP�DQG�GDWDEDVH�DGPLQLVWUDWLRQ
$W� 0DJQD� ,QIRWHFK�� ZH� KDYH� WKH� IXQFWLRQDO� NQRZOHGJH� RI� WKH� ZRUNLQJ� RI� WKH�WHOHFRPPXQLFDWLRQV� LQGXVWU\�DV�ZHOO�DV� WKH�WHFKQLFDO�NQRZOHGJH�WR� LPSOHPHQW�VROXWLRQV�IRU�WKH�VDPH�
$UHDV�RI�([SHUWLVH

1HWZRUN�0DQDJHPHQW�6\VWHPV
0DJQD� ,QIRWHFK·V� H[SHUWLVH� LQ� QHWZRUN� PDQDJHPHQW� KHOSV� FRPSDQLHV�PDQDJH� D� KHWHURJHQHRXV� FROOHFWLRQ� RI� PXOWL�YHQGRU� KDUGZDUH� DQG�VRIWZDUH�WKDW�LV�FRQILJXUHG�WR�RSHUDWH�WRJHWKHU��:H�KDYH�WKH�FDSDELOLW\�RI�UDSLGO\� SURYLGLQJ� WHFKQLFDO� PHPEHUV� WR� KHOS� FOLHQWV� � DFFHOHUDWH�GHYHORSPHQW� DQG� LPSOHPHQWDWLRQ� VFKHGXOHV�� 2XU� SURIHVVLRQDOV� DUH�VNLOOHG� LQ�YDULRXV�QHWZRUNLQJ�SURWRFROV�� IUDPHZRUNV�DQG� WRROV� LQFOXGLQJ�/�73��LPSOHPHQWDWLRQ�	�WHVWLQJ���333��7��7���,6'1��:$1�/$1��7&3�,3��6XEQHWWLQJ�� 6XSHUQHWWLQJ�� 5$',86�� 6PDUW/LE�� 6PDUW$SSV��6PDUW:LQGRZV�� 3URWRFRO� $QDO\VHUV�� &KDULRW�� 4�&KHFN� DQG� SHUIRUPDQFH�WHVWLQJ�FULWHULRQV�

'DWD�&RPPXQLFDWLRQV

0DJQD�,QIRWHFK�/WG�ZZZ�PDJQDL�FRPLQIR#PDJQDL�FRP
86$������������ (XURSH� ,QGLD

http://www.magnai.com/
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0DJQD�&RPPXQLFDWLRQV�%DFNJURXQG
:LWK� WKH� UDSLGO\� FKDQJLQJ� EXVLQHVV� HQYLURQPHQW�� FRPSDQLHV� WKDW� DUH� LQ� WKH�FRPPXQLFDWLRQV� VHFWRU� UHTXLUH� D� JUHDW� GHDO� RI� UH�RUJDQL]DWLRQ� DQG� LQQRYDWLYH�VROXWLRQV� WR� UHPDLQ�FRPSHWLWLYH��$GGHG� WR� WKLV� LV� WKH�QHHG� WR�PDLQWDLQ�D�JRRG�UHWXUQ�RQ� LQYHVWPHQW�DQG�EH�SURILWDEOH�� DOO� WKLV�ZLWK� D�KLJK� OHYHO� RI� FXVWRPHU�VDWLVIDFWLRQ�� 7KLV�QHHG� LV� HYHQ� JUHDWHU�� JLYHQ� WKDW� WHFKQRORJ\� LV� DOVR� FKDQJLQJ�UDSLGO\�
0DJQD�,QIRWHFK�XQGHUVWDQGV�WKH�VSHFLILF�QHHGV�RI�WKH�FRPPXQLFDWLRQV�LQGXVWU\�DQG� KDV� D� GHGLFDWHG� SUDFWLFH� IRU� WKLV� SXUSRVH�� 7KH� FRPPXQLFDWLRQV� WHDP� DW�0DJQD� FRQVLVWV� RI� VNLOOHG� LQGLYLGXDOV�� KLJKO\� WUDLQHG� DQG� H[SHULHQFHG� ²IXQFWLRQDOO\�DQG�WHFKQLFDOO\��LQ�FRPPXQLFDWLRQV�LQGXVWU\�
0DJQD�,QIRWHFK�KDV�EHHQ SURYLGLQJ�VROXWLRQV�IRU�WKH�FRPPXQLFDWLRQV�LQGXVWU\�VLQFH�������2XU� FOLHQWV� LQFOXGH� ODUJH� DQG�PHGLXP� VL]HG� FRPSDQLHV� LQFOXGLQJ�9HUL]RQ�� /XFHQW�� &RQFHUW��:RUOG&RP� DQG� ,7'6��0DJQD� EHOLHYHV� LQ� SDUWQHULQJ�ZLWK� RUJDQL]DWLRQV� WR� XQGHUVWDQG� VSHFLILF� UHTXLUHPHQWV�� GHVLJQ� XQLTXH�VROXWLRQV� WR� DGGUHVV� WKHVH� UHTXLUHPHQWV� DQG� KHOS� FOLHQWV� VXFFHHG� LQ� WKHLU�EXVLQHVV�
2XU� H[SHUWLVH� DQG� H[SHULHQFH� DGGUHVVHV� WKH� GLYHUVH� QHHGV� RI� WKH�FRPPXQLFDWLRQV�LQGXVWU\��VSDQQLQJ�DFURVV�DQDO\VLV��GHVLJQ��GHYHORSPHQW��DQG�WHVWLQJ�RI�VRIWZDUH�IRU�WKH�IROORZLQJ�DUHDV��

� 2SHUDWLRQV�DGPLQLVWUDWLRQ�DQG�PDLQWHQDQFH� :LUHOHVV�V\VWHPV�� 'DWD�FRPPXQLFDWLRQV�� 1HWZRUN�PDQDJHPHQW�V\VWHPV� 6\VWHP�DQG�GDWDEDVH�DGPLQLVWUDWLRQ
2SHUDWLRQV�$GPLQLVWUDWLRQ�DQG�0DLQWHQDQFH
0DJQD� ,QIRWHFK� KDV� D� ZHDOWK� RI� IXQFWLRQDO� NQRZOHGJH� RI� WKH� ZRUNLQJ� RI� WKH�FRPPXQLFDWLRQV�LQGXVWU\��D�FULWLFDO�UHTXLUHPHQW�IRU�WKH�GHYHORSPHQW�RI�UREXVW�V\VWHPV�� :H� KDYH� SURYLGHG� DQG� FRQWLQXH� WR� SURYLGH� WHOHFRP� FOLHQWV� ZLWK�GHYHORSPHQW� DQG� VXVWHQDQFH� VHUYLFHV� IRU� D� ZLGH� YDULHW\� RI� DSSOLFDWLRQV�LQFOXGLQJ�PLVVLRQ�FULWLFDO�DSSOLFDWLRQV�

� 7HFKQLFLDQ�ILHOG�DFFHVV�V\VWHPV� 3OXJ�WUDFNLQJ�VROXWLRQV



3 of 16

� (�EXVLQHVV�VROXWLRQV� +HWHURJHQHRXV�V\VWHP�LQWHJUDWLRQ� &XVWRPHU�FDUH�DQG�ELOOLQJ�VROXWLRQV� %DFN�RIILFH�V\VWHPV�LQFOXGLQJ�ILQDQFLDO�V\VWHPV
:LUHOHVV�6\VWHPV
0DJQD� ,QIRWHFK� KDV� GHYHORSHG� DQG� LPSOHPHQWHG� D� QXPEHU� RI� V\VWHPV� IRU�ZLUHOHVV� QHWZRUNV�� 2XU� WHDP�PHPEHUV� KDYH� ZRUNHG� ZLWK� D� QXPEHU� RI� PDMRU�YHQGRUV�DQG�VHUYLFH�SURYLGHUV�WR�GHYHORS�WKHVH�V\VWHPV��:H�KDYH�WKH�H[SHULHQFH�WR�SURYLGH�VROXWLRQV�LQ�WKH�IROORZLQJ�DUHDV�

� :LUHOHVV�JDWHZD\V�WR�EXVLQHVV�DSSOLFDWLRQV� 7HVW�DXWRPDWLRQ�VXLWHV�WR�WHVW�106�IXQFWLRQDOLW\�IRU�$036�DQG�*60�� 1HWZRUN� 0DQDJHPHQW� 6\VWHP� UHODWHG� ZRUN� IRU� ZLUHOHVV� RU� PRELOH�QHWZRUN�� 7HVW�DXWRPDWLRQ�DQG�WRROV�GHYHORSPHQW�IRU�ZLUHOHVV�SURGXFWV
'DWD�&RPPXQLFDWLRQV
&OLHQWV� OHYHUDJH� WKH� WHFKQRORJ\� H[SHUWLVH� DQG� H[SHULHQFH� RI� 0DJQD� ,QIRWHFK·V�FRPPXQLFDWLRQV� WHDP� LQ� WKH� DUHDV� RI� GDWD� FRPPXQLFDWLRQ� SURWRFROV��QHWZRUNLQJ� SURWRFROV�� UHDO� WLPH� RSHUDWLQJ� V\VWHPV� DQG� ILUPZDUH� GHYHORSPHQW��:H�KDYH�H[WHQVLYH H[SHULHQFH�LQ�/$1�DQG�:$1�WHFKQRORJLHV�LQFOXGLQJ�

� 7HVWLQJ� DQG� GHYHORSPHQW� RI� SURWRFROV� OLNH� 263)�� 5,3�� 7&3�,3�� 333��03��)UDPH5HOD\�DQG�6103� 6103�$JHQW�DQG�0DQDJHU�GHYHORSPHQW� 66��DQG�,3'&�LPSOHPHQWDWLRQ�DQG�WHVWLQJ� $FFRXQWLQJ��DXWKHQWLFDWLRQ�DQG�DXWKRUL]DWLRQ�LQ�5$',86�DQG�7$&$6� 6WUHVV�DQG�SHUIRUPDQFH�WHVWLQJ�RI�QHWZRUN�GHYLFHV
0DJQD� ,QIRWHFK·V� FRPPXQLFDWLRQV� WHDP� KDV� KHOSHG� FOLHQWV� VKULQN� SURGXFW�GHYHORSPHQW� DQG� VHUYLFH� WXUQDURXQG� WLPHV� IRU� LQQRYDWLYH� SURGXFWV� DQG�VROXWLRQV�� :H� IROORZ� D� PHWKRGLFDO� DSSURDFK� WRZDUGV� SURGXFW� WHVWLQJ� DQG�LPSOHPHQWDWLRQ� IHHGEDFN� V\VWHP�� � ([KDXVWLYH� SUH�UHOHDVH� DQG� � SRVW�LPSOHPHQWDWLRQ� WHVWV�DUH�FDUULHG�RXW� � IRU�VWDQGDUGV� �5)&��FRPSOLDQFH�� IHDWXUH�WHVWLQJ�� SHUIRUPDQFH� WHVWLQJ�� LQWHURSHUDELOLW\� WHVWLQJ� DQG� H[FHSWLRQ� KDQGOLQJ�WHVWLQJ�
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1HWZRUN�0DQDJHPHQW�6\VWHP
0DJQD�,QIRWHFK·V�H[SHUWLVH�LQ�QHWZRUN�PDQDJHPHQW�KHOSV�FRPSDQLHV�PDQDJH�D�KHWHURJHQHRXV�PL[� RI� PXOWL�YHQGRU� KDUGZDUH� DQG� VRIWZDUH�� :LWK� D� GHGLFDWHG�WHDP�WKDW�LV�UDSLGO\�VFDODEOH��ZH�KHOS�RUJDQL]DWLRQV�DFFHOHUDWH�GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ� VFKHGXOHV��2XU� WHDP�PHPEHUV� DUH� VNLOOHG� LQ� YDULRXV�QHWZRUN�SURWRFROV�DQG�IUDPHZRUNV�VXFK�DV�7&3�,3��6103��&0,3��2XU�H[SHUWLVH�LQFOXGHV�ODUJH�� FRPSOH[�� DQG� KLJKO\� VFDODEOH� QHWZRUNV�� LQFOXGLQJ� LQWHU�HQWHUSULVH�QHWZRUNV�DQG�LQWUDQHWV���
6\VWHP�DQG�'DWDEDVH�$GPLQLVWUDWLRQ
:LWK� WKH� XQGHUVWDQGLQJ� RI� WKH� HIIHFWV� RI� GRZQWLPH� LQ� WKH� FRPPXQLFDWLRQV�LQGXVWU\�� 0DJQD� ,QIRWHFK� KDV� D� WHDP� RI� VNLOOHG� DQG� KLJKO\� WUDLQHG�DGPLQLVWUDWRUV�ZKR�KDQGOH� V\VWHP�DQG�GDWDEDVH�PDQDJHPHQW� IRU� RXU� FOLHQWV��7KLV� LQFOXGHV� V\VWHP� LQVWDOODWLRQ�� PDLQWHQDQFH�� VHFXULW\�� EDFNXS�� UHFRYHU\��GDWDEDVH�GHVLJQ��UHSOLFDWLRQ�DQG�SHUIRUPDQFH�WXQLQJ�
0DJQD�,QIRWHFK�± <RXU�&RPPXQLFDWLRQV�3DUWQHU
0DJQD�KDV�EHHQ�SURYLGLQJ� ,7�VHUYLFHV� IRU�VHYHUDO�)RUWXQH����FRPSDQLHV�VLQFH������ DQG� KDV� DQ� H[FHOOHQW� UHSXWDWLRQ� IRU� TXDOLW\�� WLPHO\� GHOLYHU\� DQG� FRVW�HIIHFWLYHQHVV�0DJQD� ,QIRWHFK� LV� D� SUHPLHU� SURYLGHU� RI� ,7� VHUYLFHV� WR� FOLHQWV�ZRUOGZLGH� VLQFH� ������ $Q� DVVRFLDWH� FRPSDQ\� RI� WKH� ��� %LOOLRQ� 1DJDUMXQD�*URXS�� 0DJQD� RIIHUV� XQLTXH� VROXWLRQV� WR� EXLOG�� LQWHJUDWH� DQG� PDQDJH� ,7�V\VWHPV� DFURVV� D� EURDG� VSHFWUXP� RI� LQGXVWU\�� :H� OHYHUDJH� WKH� ILQDQFLDO�VWUHQJWK�� VWDELOLW\� RI� WKH� *URXS� DQG� WKH� WHFKQLFDO� H[SHUWLVH� RI� RXU� WHDP�PHPEHUV�WR�HQDEOH�RXU�FOLHQWV�WR�JHW�WKH�EHVW�YDOXH�IRU�WKHLU�,7�EXGJHW�
:H�KDYH�KHOSHG�RYHU�����RI�WKH�)RUWXQH�����FRPSDQLHV�GHYHORS�DQG�UH�HQJLQHHU�WKHLU� EXVLQHVV� FULWLFDO� DSSOLFDWLRQV� DQG� KDYH�� LQ� WKH� SURFHVV�� GHYHORSHG� D�WKRURXJK�XQGHUVWDQGLQJ� RI� WKH� FRPSOH[� VRIWZDUH� OLIHF\FOH�� 7KLV�ZH�KDYH� GRQH�XVLQJ�RXU�QHWZRUN�RI�RIILFHV�LQ�86$��(XURSH�DQG�,QGLD�
0DJQD�,QIRWHFK�KDV�GHYHORSPHQW�FHQWHUV� LQ�86$��8.�DQG�,QGLD�WKDW�DUH�ZRUOG�FODVV�DQG�KDYH�DOO� WKH� ODWHVW�KDUGZDUH�DQG�VRIWZDUH� UHVRXUFHV��2XU�SULFLQJ� LV�H[WUHPHO\�ZDOOHW�IULHQGO\�DQG�WKH�VROXWLRQV�VXLW�\RXU�EXGJHW�DV�SHUIHFWO\�DV�\RXU�EXVLQHVV�² DOO�WKLV�ZLWKRXW�DQ\�FRPSURPLVH�RQ�WKH�TXDOLW\�
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$W� 0DJQD� ,QIRWHFK�� ZH
UH� FRQVWDQWO\� ZRUNLQJ� WR� DGG� YDOXH� WR� RXU� FOLHQWV
�LQYHVWPHQW� LQ� ,QIRUPDWLRQ� 7HFKQRORJ\�� ,W·V� QR� ZRQGHU� WKDW� ZH� DUH� DQ� ,7�FRPSDQ\�\RX�FDQ�FRXQW�RQ�
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,QWHOOLJHQW�)LHOG�$FFHVV�6\VWHP��,)$6�:HE�,QWHUIDFH�WR�,)$6:LUHOHVV�&RPPXQLFDWLRQV�*DWHZD\�WR�,)$6&OLHQW 9HUL]RQ�&RPPXQLFDWLRQV7HFKQRORJ\ $,;�� &���� &�� -DYD� 6HUYOHWV�� $SSOHWV�� 6ZLQJ�� -'%&�� &RUED��3HUO��+70/�ZLWK�-DYD�6FULSW��2UDFOH��56$�6HFXULW\�6\VWHP
V�$&(� 6HUYHU�� 7&3�,3�� &'3'� :LUHOHVV� &RPP�� 6013��6KHOO'HVFULSWLRQ ,)$6� �,QWHOOLJHQW� )LHOG� $FFHVV� 6\VWHP�� LV� D� VHUYLFH�GHOLYHU\� VXSSRUW� V\VWHP� WKDW� FRPELQHV� OHDGLQJ�HGJH�UHPRWH� DFFHVV� WHFKQRORJ\� DQG� D� GLVWULEXWHG� FOLHQW�VHUYHU�DUFKLWHFWXUH�ZLWK�D�UREXVW�� IXOO\�LQWHJUDWHG�GDWD�FRPPXQLFDWLRQV�QHWZRUN�
,W� XVHV� VWDWH�RI�WKH�DUW� WHFKQRORJLHV� DQG� DGYDQFHG�V\VWHPV� GHVLJQHG� WR� DFKLHYH� RSWLPXP� SHUIRUPDQFH��PD[LPXP�HIILFLHQF\�DQG� WKH�KLJKHVW� UHOLDELOLW\� LQ� ILHOG�IRUFH�DXWRPDWLRQ��,)$6�DGGUHVVHV�D�EXVLQHVV
V�QHHG�WR�PD[LPL]H�UHVRXUFH�H[SHQGLWXUHV�ZKLOH�PLQLPL]LQJ�FRVWV�UHODWHG�WR�WKH�PRELOH�ZRUNIRUFH�
7KH� V\VWHP� SURYLGHV� D� IURQW�HQG� HQYLURQPHQW� WKDW�VXSSRUWV� DQ\� :LQGRZV� DQG� :LQGRZV� &(� GHYLFH�� ,W�SURYLGHV� WKH� WHFKQLFLDQ� ZLWK� UHDO�WLPH�� VLQJOH� VLJQ�RQ�DFFHVV� WR� DOO� 266�%66� FRPSRQHQWV� LQFOXGLQJSURYLVLRQLQJ��DVVXUDQFH��GLVSDWFK��FLUFXLW�LQIRUPDWLRQ�ELOOLQJ�DQG�SHUVRQQHO�WLPH�UHSRUWLQJ�
7KH�W\SHV�RI�WHFKQLFLDQ�UHODWHG�DVVLJQPHQWV�WKDW�FDQ�EH�PDQDJHG�LQFOXGH�x :RUN�JURXS�DVVLJQPHQWx 6XSHUYLVRU�DVVLJQPHQWx :RUN� FHQWHU� DVVLJQPHQW� ZLWK� FURVVRYHU� WR�QHLJKERULQJ�FHQWHUV��DV�QHHGHG�x ,QWHUDFWLYH� GHYLFH� DVVLJQPHQWV� �H�J���+DQGKHOG�WHUPLQDOV��ODSWRSV��SDOP�GHYLFHV�x &RQWURO� RYHU� ZRUNIRUFH� DSSOLFDWLRQ�DFFHVVLELOLW\� �H�J��� DFFHVV� WR� UHPRWH� WHVWLQJ���IDFLOLWLHV�x &RQWURO� RYHU� VRIWZDUH� DQG� GDWD� XSGDWHV� WR�DVVLJQHG�GHYLFHVx &RQWURO�RYHU�WKH�DFWLYDWLRQ�RI�WURXEOHVKRRWLQJ�DLGVx 6SHFLILFDWLRQ� DQG� SULRULWL]DWLRQ� RI� ZLUHOHVV�DQG�ZLUHOLQH�FRQQHFWLYLW\�RSWLRQVx &RQWURO� RYHU� WKH� DVVLJQPHQW�	�PDQDJHPHQW�RI�56$�6HFXULW\
V�6HFXU,'�WRNHQVx 6XSSRUW�RI�UHDG�RQO\�DFFHVV�DQG�PXOWLSOH�OHYHOV�RI�DGPLQLVWUDWLRQ�FRQWURO
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3OXJ�,Q�7UDFNLQJ�6\VWHP&OLHQW 9HUL]RQ�&RPPXQLFDWLRQV7HFKQRORJ\ $,;�� :LQGRZV� 17�� ���� ����� &���� &�� 2UDFOH� 352
&��3/�64/��$59�LQWHUIDFH�WR�3,&6��'&35'HVFULSWLRQ 7KH� 3OXJ�LQ� 7UDFNLQJ� 6\VWHP� �376�� SURYLGHV� ILHOG�ORFDWLRQV�DQG�FHQWUDOL]HG�FHQWHUV�ZLWK�WKH�WHFKQRORJ\�WR�HIIHFWLYHO\� FDSWXUH� DQG� PDLQWDLQ� SOXJ�LQ� LQYHQWRU\�FRQVLVWLQJ�RI�PRGXODU�FLUFXLW�ERDUGV� IRU�VZLWFKLQJ�DQG�WUDQVPLVVLRQ� SODWIRUPV�� 7KH� SOXJ�LQV� KDYH�KLVWRULFDOO\�EHHQ�GLIILFXOW�WR�WUDFN�DQG�PDLQWDLQ�DFFXUDWH�LQYHQWRU\�OHYHOV�� 376� VRIWZDUH� SURYLGHUV� WKH� XVHUV� ZLWK�VWDQGDUGL]HG�IXQFWLRQV�WR�WUDFN��PDQDJH�DQG�PDLQWDLQ�SOXJ�LQ�LQYHQWRU\� DW� WKH� ILHOG� ORFDWLRQV� DQG� &5&·V��7KHVH� IXQFWLRQV� LQFOXGH�UHFHLYLQJ��PDWHULDO�PRYHPHQW��VKLSSLQJ�F\FOH�FRXQWV��LQYHQWRU\�DGMXVWPHQWV�UHSRUWLQJ�DQG� V\VWHP� DGPLQLVWUDWLRQ�� 7KH� 376� IXQFWLRQDOLW\� LV�GHSOR\HG� DFURVV� PXOWLSOH� SODWIRUPV�� 376� FRQVLVWV� RI�8QL[�EDVHG�,%0�FRPSDWLEOH�JDWHZD\V��3&�ZRUNVWDWLRQV��+DQG�KHOG�WHUPLQDOV�DQG�SHULSKHUDOV�VXFK�DV�EDU�FRGH�ODEHO�SULQWHUV�DQG�UHSRUW�SULQWHUV�
7KH�V\VWHP�FRQVLVWV�RI�RQH�GDWD�VHUYHU�LQ�HDFK�0DUNHW�$UHD��(DFK�VHUYHU�LV�FRQQHFWHG�V\VWHP�ZLWK�HDFK�RWKHU��ZKLOH� &5&� 3&� ZRUNVWDWLRQV� DUH� QHWZRUNHG� WR� WKH�0DUNHW�$UHD�GDWD�VHUYHU��)LHOG� ORFDWLRQV� LQWHUIDFH�ZLWK�WKH�PDUNHW�DUHD�GDWD�VHUYHU·V�E\�XVLQJ�3&�ZRUNVWDWLRQV�YLD� GLDO� XS� IDFLOLWLHV�++7�� %DFN� HQG� URXWLQHV� XSGDWH�WKH� PDLQIUDPH� FRPSXWHUV� RQ� SOXJ� VWDWXV� EDVHG� RQ�FXUUHQW�VWDQGDUGV�
376� KDV� EHHQ� LQVWUXPHQWDO� LQ� VDYLQJ� KXQGUHGV� RI�PLOOLRQV�RI�GROODUV�IRU�9HUL]RQ�E\�PDNLQJ�HIIHFWLYH�XVH�RI�WKH�SOXJV�LQ LQYHQWRU\�
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0RGLILFDWLRQ�RI�%$6$36�(&5�/HJDF\�6\VWHP&OLHQW 9HUL]RQ�&RPPXQLFDWLRQV��0'7HFKQRORJ\ &2%2/�� &,&6�� '%��� )LOH� DLG�� +RXU*ODVV�� 'DWD� $JHU��(QGHYRU�'HVFULSWLRQ 7KLV� SURMHFW� LQYROYHG� WKH� VWXG\� DQG� DQDO\VLV� RI� FOLHQW�UHTXLUHPHQW� EDVHG� RQ� FKDQJHG� EXVLQHVV� QHHGV�� 2YHU�����VXE�V\VWHPV�ZHUH�VXEVHTXHQWO\�PRGLILHG�EDVHG�RQ�WKH�UHTXLUHPHQWV�

+5�&OHDQ�6KHHW��(,6�,QWHUIDFH�WR�3HRSOH6RIW&OLHQW 9HUL]RQ�&RPPXQLFDWLRQV��0'7HFKQRORJ\ ,%0� (6������� 096�� :LQGRZV� ���17�� 96�&2%2/�,,��'%���-&/��96$0��7(/21��),/(�$,'��40)��1'0'HVFULSWLRQ +5� /HJDF\� (QWHUSULVH� ,QIRUPDWLRQ� 6\VWHPV� DQG� WKH�3HRSOH� 6RIW� $SSOLFDWLRQ� RI� %HOO� $WODQWLF� DQG� 1\QH[�JHQHUDWH� WKH� SD\FKHFNV� IRU� LWV� HPSOR\HHV� UHVSHFWLYHO\��7KLV� QHZ� PRGXOH� SURYLGHV� WKH� QHFHVVDU\� LQWHUIDFH�EHWZHHQ� WKH� WZR� GLIIHUHQW� HQYLURQPHQWV� WR� HQDEOH� WKH�3HRSOH�6RIW�WR�JHQHUDWH�WKH�SD\FKHFNV�IRU�WKH�HPSOR\HHV�RI�ERWK�WKH�FRPSDQLHV�DIWHU�WKH�PHUJHU�
'HYHORSHG� DQG� LPSOHPHQWHG� +5� &OHDQ� 6KHHW� �� (,6�,QWHUIDFH�WR�3HRSOH6RIW��5HVSRQVLELOLWLHV� IRU�WKLV�SURMHFW�LQFOXGHG�x 'HWHUPLQLQJ� WKH� FRUUHFW� FRQWUDFW� ZHHNO\� ZDJH�UDWH�RI�D�6RXWK�$VVRFLDWH��HPSOR\HH�DQG�IDFLOLWDWH�PLJUDWLRQ�RI�GDWD�WR�3HRSOH6RIW�x 'HVLJQ�� DQDO\VLV� DQG� VSHFLILFDWLRQV� XVLQJ�$QGHUVRQ·V�PHWKRGRORJ\�x 'HYHORSPHQW�DQG�FRGLQJ�RI�QHZ�EDWFK�PRGXOH�WR�LQWHUIDFH� ZLWK� 3HRSOH6RIW� IURP� WKH� H[LVWLQJ� +5�/HJDF\� (QWHUSULVH� ,QIRUPDWLRQ� 6\VWHPV� �(,6��PRGXOHV��x &RQVWUXFWLRQ�DQG�XQLW�WHVWLQJ�
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'DWDEDVH�6HWXS�DQG�$GPLQLVWUDWLRQ&OLHQW 9HUL]RQ�&RPPXQLFDWLRQV��1<��1-�DQG�9$7HFKQRORJ\ 56������6HUYHUV�UXQQLQJ�$,;�����DQG�2UDFOH�����������DQG�������[�YHUVLRQ'HVFULSWLRQ 7KH� V\VWHPV�ZHUH� SDUW� RI� D� SURMHFW� WKDW� LQYROYHG�:HE�EDVHG�DSSOLFDWLRQV�SURYLGLQJ�9HUL]RQ·V�VHUYLFH�IXQFWLRQV�WKDW� DOORZ�EXVLQHVV� DQG� UHVLGHQWLDO� FXVWRPHUV� WR� YLHZ�RQOLQH� YDULRXV� SURGXFWV� DYDLODEOH�� ELOOV�� FXVWRPHU�VHUYLFH�UHSRUWV��VHUYLFH�RUGHUV�
3URYLGHG� ERWK� GHYHORSPHQW� VXSSRUW� DQG� PDLQWHQDQFH�IRU�VL[�GDWDEDVHV��GDWDEDVHV�VL]H�DURXQG���*%�HDFK��
+DQGOHG� FRPSOHWH� 2UDFOH� UHODWHG� UHTXLUHPHQWV�LQYROYLQJ�2UDFOH�LQVWDOODWLRQ��PDQDJHPHQW�RI�GDWDEDVHV�FUHDWLRQ�DQG�PDLQWHQDQFH��XVHU�PDQDJHPHQW�
,QVWDOOHG��DQG�GHYHORSHG�QHZ��3/�64/�SURFHGXUHV�DQG�SDFNDJHV�
+DQGOHG� FRPSOHWH� 2UDFOH� UHODWHG� UHTXLUHPHQWV� WR�IXQFWLRQ�ZLWK�:(%�EDVHG�IURQW�HQG��GDWD�PDLQWHQDQFH�FURQ�MREV�64/�TXHULHV�
+DQGOHG� FRPSOHWH� GDWDEDVH� EDFNXSV� DQG� 'LVDVWHU�5HFRYHU\�6LWH�VHWXS�PDLQWHQDQFH�
,QYROYHG�ZLWK�SHUIRUPDQFH�WXQLQJ�DQG�WURXEOH�VKRRWLQJ�DV�UHTXLUHG�
2SWLPL]DWLRQ�RI�GDWD�H[WUDFWLRQ�SURFHVV�ZLWK�DGYDQFHG�3/�64/� WHFKQLTXHV�� KDVK� SDUWLWLRQLQJ�� SDUDOOHO� TXHU\�VHUYHUV�
8VHG�PLFURVWUDWHJ\�IRU�GDWD�PLQLQJ�DQG�UHSRUWLQJ�ZLWK�WKH�PHWD�GDWD�UHSRVLWRU\� UHVLGLQJ�ZLWKLQ�D�64/�6HUYHU�GDWDEDVH�
7ZR�GDWDEDVHV��3URGXFWLRQ�DQG�'5��ZHUH�FRQILJXUHG�DV�0DVWHU�WR�0DVWHU�GHILQLWLRQ�VLWHV�IRU�UHSOLFDWLRQ�SURFHVV�XVLQJ�2UDFOH������������ ,W�ZDV�FRQILJXUHG�XVLQJ�2UDFOH�SURYLGHG� VWRUHG� SURFHGXUHV�� FDWUHSO�VTO� ZDV� XVHG� WR�ORDG�UHSOLFDWLRQ�RSWLRQ��7KH�GDWDEDVHV�DUH�FORVH�WR���*%�HDFK�� ��� WDEOHV� ZHUH� UHSOLFDWHG� XVLQJ� RQH� UHSOLFDWLRQ�JURXS�� VHW� FROXPQV� IRU� GHILQLQJ� SULPDU\� NH\V��DV\QFKURQRXV�PRGH�ZDV�VHWXS�RYHU�64/�1HW�ZLWK�WLPH�LQWHUYDO� VHW� WR� �� VHFRQGV�� 1R� FRQIOLFW� UHVROXWLRQ� UXOH�VHWV�ZHUH�XVHG�
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8QL[�6\VWHP�$GPLQLVWUDWLRQ&OLHQW 9HUL]RQ�&RPPXQLFDWLRQV��0'7HFKQRORJ\ ,%0�56�����V��681�:RUNVWDWLRQV��$,;��6RODULV'HVFULSWLRQ 7KH�V\VWHPV�DUH�ORFDWHG�LQ�RQH�RI�WKH�PDLQ�GDWD�FHQWHUV�RI� 9HUL]RQ� DQG� KDQGOH� VHYHUDO� PLVVLRQ� FULWLFDO�DSSOLFDWLRQV�DQG�GDWD�
x 3ODQQHG�IRU�SUH�LQVWDOODWLRQ�RI�V\VWHPV��x &RQILJXUHG� DQG� PDQDJHG� VWRUDJH�� ,�2�GHYLFHV��x ,QVWDOOHG��XSJUDGHG�DQG�FRQILJXUHG�RSHUDWLQJ�V\VWHP�DQG�UHODWHG�VRIWZDUH�x 8SJUDGHG�WKLUG�SDUW\�VRIWZDUH�x 3ODQQHG� 	� FUHDWHG� GLVN� SDUWLWLRQV�� V\VWHP�FRQILJXUDWLRQ�x 6HWXS�� DOORFDWHG�� YDOLGDWHG� DQG� PDLQWDLQHG�XVHU�DFFRXQWV�x 0DQDJHG�XVHUV��JURXSV��XVHU�GLVN�DOORFDWLRQ�x &UHDWHG� XVHU� DFFRXQWV�� JURXSV�� DOLDVHV��PDLQWDLQHG�SDVVZRUGV��VKHOOV��VHW�SURILOH�ILOHV�HWFx &UHDWHG�SDUWLWLRQV�DV�DQG�ZKHQ�UHTXLUHGx 0DQDJHG�1)6�x ,QVWDOOHG� DQG� FRQILJXUHG� PDFKLQHV� DV� 1)6�6HUYHUV�DQG�&OLHQWVx ([SRUWHG�� LPSRUWHG� DQG� PRXQWHG� ILOH�V\VWHPV�x 3HUIRUPHG� WURXEOHVKRRWLQJ� RI� 1)6� UHODWHG�SUREOHPV��DXWRPRXQW��')6�DQG�$)6�x 0DQDJHG�1,6x &RQILJXUHG� PDFKLQHV� DV� PDVWHU�� VODYH� DQG�FOLHQWV��PDQDJHG�PDSV�x 3HUIRUPHG�WURXEOHVKRRWLQJ�x 0DQDJHG�SULQWHUV�DQG�SULQW�TXHXHV��x 0RQLWRUHG�DQG�WXQHG�V\VWHP�SHUIRUPDQFH��x +DQGOHG�VHFXULW\�LVVXHV�x *HQHUDWHG�UHSRUWV�RQ�XVHU�DFWLYLW\�x 6FKHGXOHG�	� LPSOHPHQWHG� EDFNXS� LQFOXGLQJ�RSHUDWLQJ�V\VWHPV��VRIWZDUH�DQG�GDWD��x 7XQHG� NHUQHO� SDUDPHWHUV� DFFRUGLQJ� WR�KDUGZDUH�VSHFLILFDWLRQV�x :URWH�VKHOO�VFULSWV�IRU�DXWRPDWLQJ�WDVNV�x 'HVLJQHG�DQG�LQVWDOOHG�VXFFHVVIXOO\����QRGH�FRPSXWHU�QHWZRUN�LQ�WKH�RIILFH�XVLQJ�VWDU�QHWZRUN�WRSRORJ\�x ,QVWDOOHG�81,;�WR�'26�DQG�'26�WR�81,;�ILOH�WUDQVIHU�V\VWHP�XVLQJ�7&3�,3�SURWRFRO�
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)LQDQFLDO�$QDO\VLV�DQG�5HSRUWLQJ�6\VWHP��5HYHQXH�3ODQQLQJ�0RGHO&OLHQW &RQFHUW��9$7HFKQRORJ\ +3�������6XQ�6SDUF�����+3�8;�����68126������2UDFOH��L��64/�6HUYHU������:LQ�17����'HVFULSWLRQ 'HYHORSHG� VWDQGE\� GDWDEDVH� WR� VXSSRUW� LQ� FDVH� RI�SULPDU\� GDWDEDVH� IDLOXUH�� 8WLOL]HG� /RJPLQHU� IRU� GDWD�UHFRYHU\�LVVXHV�
&RQYHUWHG�WKH�H[LVWLQJ�)LQDQFLDO�5HSRUWLQJ�V\VWHP�LQWR�D�'DWD�:DUHKRXVH�
5HVSRQVLEOH� IRU� GDWDEDVH� GHVLJQ� DQG� PRGHOLQJ� XVLQJ�(5:,1��VHWWLQJ�XS�RI�FRPSOH[�(7/�SURFHVVHV�WR�VXSSRUW�WKH� GDWD� WUDQVIRUPDWLRQ� DQG� JHQHUDWLRQ� RI� WKH�FRUUHVSRQGLQJ�'DWD�0DUWV�
2SWLPL]HG� 'DWD� ([WUDFWLRQ� 3URFHVV� ZLWK� $GYDQFHG�3/�64/� WHFKQLTXHV�� +DVK� 3DUWLWLRQLQJ�� 3DUDOOHO� 4XHU\�6HUYHUV�
8VHG�0LFURVWUDWHJ\�IRU�'DWD�PLQLQJ�DQG�UHSRUWLQJ�ZLWK�WKH�PHWD�GDWD�UHSRVLWRU\�UHVLGLQJ�ZLWKLQ�D�64/�6HUYHU�GDWDEDVH�

&RQWUDFW�%LOOLQJ�6ROXWLRQV&OLHQW 0&,��,$7HFKQRORJ\ 2UDFOH������3DUDGR[��'HOSKL����'HVFULSWLRQ 3URYLGHG� FXVWRP� ELOOLQJ� DQG� UHSRUWLQJ� VROXWLRQV� IRU�0&,
V� EXVLQHVV� VROXWLRQV� ZLWK� SUHPLHU� VHUYLFH� DQG�VXSSRUW��,QYROYHG�LQ�GDWDEDVH�WXQLQJ��HOLPLQDWLQJ�ORFDO�WDEOHV�� UHGXFLQJ� QHWZRUN� WUDIILF� XVLQJ� VWRUHG�SURFHGXUHV�LQ�SODFH�RI�TXHULHV��DQG�WXQLQJ�WKH�H[LVWLQJ�TXHULHV�
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7HVW�	�$XWRPDWLRQ�IRU�6SULQJWLGH�,366�����&OLHQW /XFHQW�7HFKQRORJLHV7HFKQRORJ\ ,366������� 1HWFRP� 6PDUWELWV�� ,;,$�� 5$',86�� /�73�� 333��3373�� 333R(�� 333R$�� 7&/�� ([SHFW�� 5HJUHVVLRQ� +DUQHVV��:LQGRZV�17'HVFULSWLRQ /XFHQW·V �IRUPHUO\�6SULQJWLGH�1HWZRUNV�� ,3�6HUYLFH�6ZLWFK��,366�������LV�D�KLJK�HQG�,3�VHUYLFH�6ZLWFK�ZKLFK�DFWV�DV�D�VHVVLRQ�DJJUHJDWRU�DQG�SURYLGHV�YDOXH�DGGHG�VHUYLFHV�DQG�VHFXULW\�WKURXJK�����LQGHSHQGHQW�URXWHUV�FRQILJXUDEOH�RQ�WKH�ER[��
x ,QYROYHG�LQ�IXQFWLRQDOLW\�WHVWLQJ��DXWRPDWLRQ��GHVLJQ�RI�WHVW�FDVHV�DQG�WHVW�EHGV�IRU�VDQLW\�DQG�UHJUHVVLRQ�WHVWLQJ�RI�YDULRXV�SURWRFROV�OLNH�5$',86��/�73��333��3373��333R(��333R$�x ,QYROYHG� ZLWK� SHUIRUPDQFH� WXQLQJ�� LQWHURSHUDELOLW\�WHVWLQJ��FDUYLQJ�RXW�WKH�RIIVKRUH�GHYHORSPHQW�PRGHO�IRU�YDULRXV�SURMHFWV��x 6FULSWHG� DQG� GHYHORSHG� FRGH� IRU� DXWRPDWLQJ� WHVW�FDVHV�XVLQJ�7&/��([SHFW�DQG�5HJUHVVLRQ�+DUQHVV�RQ�:LQGRZV�17�SODWIRUP�x 'HVLJQHG�WHVW�FDVHV�DQG�7HVWEHG��x 7KH� 7HVWEHG� VHWXS� LQYROYHG� 6RODULV� FRQILJXUDWLRQ��TXDGFDUG�DQG�QHWZRUN�FRQILJXUDWLRQ��/$1�DQG�:$1�VZLWFK� FRQILJXUDWLRQ�� FRQILJXUDWLRQ� RI� 9URXWHU��SURYLGHU�DQG�FXVWRPHU�URXWHUV�x 6LPXODWHG� WKH� XVHU� HQYLURQPHQW� E\� FRQILJXULQJ� ,3�VXEQHWV� DQG� VXSHUQHWV�� $FFHVV� HQYLURQPHQW�VLPXODWLRQ� ZDV� GRQH� E\� XVLQJ� LQWHUQDO� &DOO�JHQHUDWRUV�RYHU�333R(�DQG�333R$��x $GPLQLVWHUHG� :$1� XVHU� DFFHVV� WKURXJK� ORFDO� DQG�5$',86� SURILOHV�� 9DOLGDWLRQ� RI� ELOOLQJ� GDWD� ZDV�DFTXLUHG� WKURXJK� 5$',86� DFFRXQWLQJ� E\� XVLQJ�6PDUWELWV�DQG�,;,$�WUDIILF�JHQHUDWRUV�x ,QYROYHG�ZLWK�5)&�6WDQGDUGV�FRPSOLDQFH�WHVWLQJ�RI�IHDWXUHV�IRU�YDOXH�DGGHG�VHUYLFHV�OLNH�931��/�73�RQ�,366�������
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&RQILJXUDWLRQ��7HVW��	�$XWRPDWLRQ�RI�/�73&OLHQW /XFHQW�7HFKQRORJLHV7HFKQRORJ\ /XFHQW� 0$;� 717������� 681� 8OWUD� �·V�� 0$;� ����·V��FY0$;·V�� &,6&2� ������ %D\VWDFN� VZLWFKHV�� /XFHQW�3LSHOLQHV��������·V���6PDUWELWV�����������DQG�,6'1�35,	�%5,� /�73�� 333�� 7��7��� ,6'1�� :$1�/$1�� 7&3�,3��1HWZRUNLQJ�� 5$',86�� 6PDUW/LE�� 6PDUW$SSV��6PDUW:LQGRZV�� 3URWRFRO� $QDO\VHUV�� &KDULRW�� 4�&KHFN��7FO�7N��([SHFW'HVFULSWLRQ x +DQGOHG� SHUIRUPDQFH� WXQLQJ�� LQWHURSHUDELOLW\� 	�VRIWZDUH� UHOHDVH� WHVWLQJ�� FRGLQJ� IRU� DXWRPDWLRQ� RQ�/XFHQW�0$;�717�������:$1�6ZLWFK��x 'HVLJQHG� WHVW� FDVHV�� HYDOXDWHG� SHUIRUPDQFH�JDWKHULQJ�WRROV�x 3HUIRUPHG� PDQXDO� WHVWLQJ� DQG� DXWRPDWLRQ� RI� WHVW�FDVHV� IRU� /�73� SHUIRUPDQFH� DQDO\VLV� RQ� 717� DQG�FY0D[�DV�/$&�DQG�/16�x )DFLOLWDWHG� WKH� PHDVXUHPHQW� RI� GLIIHUHQW�SHUIRUPDQFH� SDUDPHWHUV� LQ� GLIIHUHQW� VFHQDULRV��FRPSDUHG�ZLWK�FRPSHWLWLYH�SURGXFWV�x &RPSOHWHG�HQJLQHHULQJ�DQDO\VLV�IRU�DQ\�SHUIRUPDQFH�GHJUDGDWLRQ� DQG� PDGH� VXJJHVWLRQV� WR� LPSURYH� WKH�SHUIRUPDQFH�LQ�WKH�SURWRFRO�LPSOHPHQWDWLRQ�x 6LPXODWHG� VSHFLILF� XVHU� �7HOVWUD�� 177�� 88QHW��QHWZRUN� HQYLURQPHQW� XVLQJ� YDULRXV� YLUWXDO�LQWHUIDFHV� DQG� &DOO� JHQHUDWRU� VHWXS� DQG� GHYLFH�SHUIRUPDQFH�WHVWLQJ�DV�SHU�WKH�XVHU�UHTXLUHPHQWV�x $QDO\]HG� SHUIRUPDQFH� ILJXUHV�� VXJJHVWHG� RSWLPXP�SHUIRUPDQFH�WXQLQJ�IRU�VSHFLILF�HQYLURQPHQW�x 6FULSWHG� DQG� GHYHORSHG� FRGH IRU� DXWRPDWLQJ� WHVW�FDVHV�XVLQJ�7&/��([SHFW�DQG�7$06�x ([HFXWHG�UHJXODU�DXWRPDWHG�DQG�PDQXDO�WHVW�FDVHV�RQ�HDFK�QHZ�VRIWZDUH� UHOHDVH� IRU�/�73� IHDWXUH�DQG�SHUIRUPDQFH�WHVWLQJ�x 'HVLJQHG�/�73�WHVW�EHG�IRU�IHDWXUH�DQG�SHUIRUPDQFH�WHVWLQJ��7KH�DLP� LV� WR�KDYH�D�SUDFWLFDO� VFHQDULR� IRU�WKLV� SURWRFRO� DV� XVHG� E\� ,63�� WKDW� LQYROYHV�LQWHJUDWLRQ� DQG� FRQILJXUDWLRQ�ZLWK� GLIIHUHQW� YHQGRU�GHYLFHV� OLNH� &LVFR�� $VFHQG�� ZLWK� GLIIHUHQW� W\SH� RI�FRQQHFWLYLW\�VXFK�DV�)UDPH�UHOD\��,6'1���35,��%5,��x 7HVWHG�LQWHURSHUDELOLW\�RI�/XFHQW�DQG�&LVFR�GHYLFHV�x 6HWXS� /�73� IHDWXUH� DQG� 3HUIRUPDQFH� WHVW� EHG�LQYROYLQJ� 681� 8OWUD� �·V�� 0$;� 717·V�� 0$;� ����·V��FY0$;·V�� &,6&2� ������ %D\VWDFN� VZLWFKHV�� /XFHQW�3LSHOLQHV� ���� DQG� ��·V��� 6PDUWELWV� ���������� DQG�,6'1�35,	�%5,�DGPLQ��x ,QYROYHG� ZLWK� 5$',86� FRQILJXUDWLRQ� DQG�DGPLQLVWUDWLRQ�
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7HVW�DQG�$XWRPDWLRQ�RI�5RXWLQJ�3URWRFROV&OLHQW /XFHQW�7HFKQRORJLHV7HFKQRORJ\ /XFHQW� 0$;� 717�FY0$;�� 7&/�� ([SHFW� DQG� 7$06��5RXWLQJ� SURWRFROV� �5,3�263)��� 681� 8OWUD� �·V�� &,6&2������� %D\VWDFN� VZLWFKHV�� /XFHQW� 3LSHOLQHV� �� ��� DQG��·V��� 333�� :$1�/$1�� ,3� $GGUHVVLQJ�� 6XEQHWWLQJ� DQG�6XSHUQHWWLQJ�	�5$',86'HVFULSWLRQ x +DQGOHG VRIWZDUH�UHOHDVH�WHVWLQJ�RQ�/XFHQW�0$;�717��������:$1�6ZLWFK��x &UHDWHG� WHVW� FDVHV�� LQYROYHG� LQ�0DQXDO� 7HVWLQJ��$XWRPDWLRQ� DQG� 'RFXPHQWDWLRQ� RI� 5RXWLQJ��5,3�263)� IXQFWLRQDOLW\�WHVWLQJ�x ,QYROYHG�ZLWK�)XQFWLRQDOLW\�WHVWLQJ�RI�5RXWLQJ�RQ�717��FY0$;��x 6FULSWHG�DQG�GHYHORSHG�FRGH� IRU�DXWRPDWLQJ�WKH�WHVW�FDVHV��XVLQJ�7&/��([SHFW�DQG�7$06�x ([HFXWHG� UHJXODU� DXWRPDWHG� DQG� PDQXDO� WHVW�FDVH�RQ�HDFK�QHZ�VRIWZDUH�UHOHDVH�x 'HVLJQHG� DQG� VHWXS� VDQLW\� WHVW� EHG� LQYROYLQJ�681� 8OWUD� �·V�� 0$;� 717·V�� 0$;� ����·V��FY0$;·V�� &,6&2� ������ %D\VWDFN� VZLWFKHV��/XFHQW�3LSHOLQHV������DQG���·V��x 3HUIRUPHG� 5$',86� FRQILJXUDWLRQ� DQG�DGPLQLVWUDWLRQ�
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5DGLR�1HWZRUN�&RQWUROOHU���51&���6RIWZDUH��3URWRFRO�7HVWLQJ 8076&OLHQW /XFHQW�7HFKQRORJLHV7HFKQRORJ\ ,%0� (6������� 096�� :LQGRZV� ���17�� 96�&2%2/�,,��'%���-&/��96$0��7(/21��),/(�$,'��40)��1'0'HVFULSWLRQ 7KH��*�0RELOH�7HFKQRORJ\�VROXWLRQ�IRU�WKH�*60�PDUNHW�LV� GHYHORSHG� E\� /XFHQW� WR� FDWHU� WR� WKH� KLJK VSHHG�PRELOH� GDWD�� 8076� �8QLYHUVDO� 0RELOH� 7HOHSKRQ\�6\VWHP��FRPSDUHV�WR�WKH�&'0$������VWDQGDUG�
7KH� SURMHFW� LQYROYHG� ZULWLQJ� WHVW� VFULSWV� WR� WHVW� WKH�SURWRFROV� RQ� YDULRXV� LQWHUIDFHV� RI� � WKH� 51&� � XVLQJ�&$7$38/7� ����� �� &DWDSXOW� LV� � D� 3URWRFRO� WHVWLQJ�SODWIRUP�ZKLFK� UXQV�D�681�8OWUD���� VHUYHU� DQG� JLYHV�WKH� WHVWHUV� D� FDSDELOLW\� WR�ZULWH� SURWRFRO� WHVWV� DW� KLJK�OHYHO�
%HVLGHV� ZULWLQJ� WHVW� VFULSWV� LQ� 'LJLWDO� &RPPXQLFDWLRQ�3URWRFRO� /DQJXDJH� �'&3/��� WKLV� SURMHFW� DOVR� LQYROYHG�ZRUNLQJ� RQ� WKH� 51&� KDUGZDUH� �� $70� FRQQHFWLRQV�� ,Q�8076� DOO� LQWHUIDFHV� H[FHSW� IRU� RQH� DUH� $70� EDVHG���&OHDUFDVH�FRQILJXUDWLRQ�PDQDJHPHQW�WRRO��681�6SDUFV��8OWUD� �� WR� XOWUD� ����� /,18;� �+3� &DOGHUD� ����� DQG� DOO�OD\HU���WR�OD\HU����SURWRFROV�WHVWLQJ��



5HIHUHQFHV

0J0SH
,� KDYH� ZRUNHG� ZLWK� 0DJQD� ,QIRWHFK� IRU� DOPRVW� WZR�\HDUV�� 7KH� VWDII� DW� 0DJQD� ,QIRWHFK� KDV� EHHQ� YHU\�DFFRPPRGDWLQJ� LQ� VXSSO\LQJ� WKH� QHFHVVDU\� VWDII� WR�FRPSOHWH�RXU�SURMHFWV�LQ�D�WLPHO\�DQG�TXDOLW\�IDVKLRQ��,� ZLOO� GHILQLWHO\� FRQWDFW� 0DJQD� ,QIRWHFK� LQ� IXWXUH� WR�KHOS�XV�DJDLQ�

6RIWZDUH�'HYHORSPHQW�0DQDJHU

DJQD� UHVRXUFH� ZDV� RXU� OHDG� IRU� UHTXLUHPHQWV�DWKHULQJ�� DQDO\VLV� DQG� GHVLJQ� RI� WKH� QHZ� 3URMHFW�DQDJHPHQW� VXEV\VWHP�� KDQGOLQJ� GDLO\� XVH� E\� ���URMHFW� PDQDJHUV�� 0DJQD� UHVRXUFH·V� ZRUN� HWKLF� LV�[FHOOHQW�DQG�FDQ�EH�FRXQWHG�RQ�
0DQDJHU
0DJQD� ,QIRWHFK� FRQVXOWDQWV� KDYH� WKH� ULJKW� WHFKQLFDO�H[SHUWLVH��VNLOOV�DQG�WKH\�KDYH�GHOLYHUHG�WKHLU�EHVW�HIIRUWV�WR�P\�SURMHFWV��0DJQD�,QIRWHFK�EHOLHYHV�LQ�SDUWQHULQJ�LWVHOI�LQ�WKH�ZKROH�SURFHVV�RI�WKH�SURMHFWV��ZKLFK�JLYHV�WKHP�DQ�HGJH� RYHU� WKH� UHVW�� 7KLV� KDV� EHHQ� SURYHQ� E\� WKH� HIIRUWV��VLQFHULW\��GHGLFDWLRQ�DQG�KDUG�ZRUN�RI�WKHLU�FRQVXOWDQWV�LQ�PLVVLRQ�FULWLFDO�SURMHFWV�
0DJQD�,QIRWHFK�KDV�EHHQ�SURYLGLQJ�VRIWZDUH�VHUYLFHV�WR� P\� RUJDQL]DWLRQ�� ,� ZRXOG� UHFRPPHQG� 0DJQD�,QIRWHFK� UHVRXUFH� IRU� WHOHFRPPXQLFDWLRQV� UHODWHG�VHUYLFHV�
3URMHFW�0DQDJHU
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