
2Q�$UDELF�+/7�,QGXVWU\�6WDWXV�DQG�1HHGV�DV�3HUFHLYHG�WKURXJK�1(0/$5��
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,QWURGXFWLRQ�
1(0/$5� ZZZ�1(0/$5�RUJ VWDQGV� IRU� ³1HWZRUN� IRU� (XUR�0HGLWHUUDQHDQ� /$QJXDJH�5HVRXUFHV� DQG� KXPDQ� ODQJXDJH� WHFKQRORJ\� GHYHORSPHQW� DQG� VXSSRUW´�� 7KLV� LGHQWLILHV� DQ�DPELWLRXV� ���PRQWK� SURMHFW� DLPLQJ� WR� FUHDWH� D� QHWZRUN� RI� TXDOLILHG� (XUR�0HGLWHUUDQHDQ�SDUWQHUV��DQG�WR�VSHFLI\�DQG�VXSSRUW� WKH�GHYHORSPHQW�RI�KLJK�SULRULW\� ODQJXDJH�UHVRXUFHV� IRU�$UDELF��
7KLV� SURMHFW� LV� VXSSRUWHG� E\� WKH� ,1&2�0('� SURJUDPPH� XQGHU� WKH� (XURSHDQ�&RPPLVVLRQ�� :KLOH� WKH� WHFKQLFDO� PDQDJHPHQW� RI� WKLV� SURMHFW� LV� FRQGXFWHG� E\� (/'$�³(YDOXDWLRQV� DQG� /DQJXDJH� UHVRXUFHV�'LVWULEXWLRQ�$JHQF\´�EDVHG� LQ�)UDQFH�ZZZ�(/'$�IU� WKH�SURMHFW� FRRUGLQDWLRQ� LV� FDUULHG� RXW� E\� &67� ³&HQWHU� IRU� 6SURJWHNQRORJL´� EDVHG� LQ� 'HQPDUN�ZZZ�FVW�GN� ,QFOXGLQJ� 5',�� WKLV� SURMHFW� LV� VKDUHG� DOVR� E\� RWKHU� ��� DFDGHPLF� DQG� LQGXVWULDO�LQVWLWXWLRQV�ZKR�DUH�VSHFLDOL]HG�LQ�$UDELF�+/7�5	'�LQ�WKH�$UDE�UHJLRQ�DQG�(XURSH��
+DYLQJ�EHHQ�ODXQFKHG�RIILFLDOO\� LQ�)HE��������1(0/$5�SDUWQHUV�KDYH�DOPRVW�FRPSOHWHG�RQH�RI� LWV�PDMRU�:RUN�3DFNDJHV��QDPHO\�:3��ZKHUH�DV�PXFK� LQGXVWULDO�DQG�DFDGHPLF�$UDELF�+/7�SOD\HUV� DV�SRVVLEOH� LQVLGH� DQG�RXWVLGH� WKH�$UDE� UHJLRQ�DUH�VXUYH\HG� LQ�GHWDLO��0RUHRYHU��WKHLU� $UDELF� +/7� QHHGV� RI� VWDQGDUGV�� WRROV�� DQG� UHVRXUFHV� DUH� VSHFLILHG�� 7KH� HVVHQWLDO�FRQFOXVLRQV�RI�1(0/$5¶V�:3�� WKDW�GUDZ�DQ� LQWHJUDO�SLFWXUH�RI� WKH�$UDELF�+/7� ILHOG� WRGD\�DUH�SUHVHQWHG�LQ�WKH�UHVW�RI�WKLV�HVVD\��

�
��� 'DWD�DFTXLVLWLRQ�SURFHVV

2YHU� ��ZDYHV� RI� H[WHQVLYH� VXUYH\V�� DERXW� ��� DFDGHPLF� DQG� LQGXVWULDO�� LQGLYLGXDO� DQG�LQVWLWXWLRQDO�$UDELF�+/7�SOD\HUV�KDYH�EHHQ�VXUYH\HG��:KHUH�����RI�WKHP�DUH�EDVHG�LQVLGH�WKH�$UDE�UHJLRQ��WKH�RWKHU�����DUH�GLVWULEXWHG�RYHU�WKH�ZHVWHUQ�(XURSH�DQG�WKH�86��2I�WKRVH�����EDVHG� LQVLGH� WKH�$UDE� UHJLRQ�� DURXQG�RQH� WKLUG� DUH� FRQFHQWUDWHG� LQ� (J\SW�� ,W� LV� LPSRUWDQW� WR�PHQWLRQ� WKH� IROORZLQJ� FULWHULD� DFFRHUGLQJ� WR� ZKLFK� $UDELF� +/7� SOD\HUV� DUH� VHOHFWHG� WR� EH�VXUYH\HG��
� 3URYHQ� HIIHFWLYHQHVV� RI� SOD\HU¶V� SDUWLFLSDWLRQ� LQ� $UDELF� +/7�VWDQGDUGV�� UHVRXUFHV�� WRROV�� WXLWLRQ�� DQG�RU� RUJDQL]DWLRQ� 	�GLVVHPLQDWLRQ��
� 3OD\HU¶V�ZLOOLQJQHVV�WR�FRRSHUDWLRQ�DQG�LQIRUPDWLRQ�GLVFORVXUH��
%HIRUH�GHOYLQJ�WR�WKH�FRQFOXVLRQV��KRQHVW\�GLFWDWHV�VWDWLQJ�WKH�IROORZLQJ�IDFWV�DERXW�WKH�SURFHVV�RI�DFTXLULQJ�WKH�GDWD�ILOOHG�LQ�WKH�VXUYH\V��

� ���7KH� FXOWXUH� RI� GLVFORVLQJ� GDWD� DERXW� LQGLYLGXDO¶V� RU� LQVWLWXWLRQ¶V�WHFKQLFDO� DQG�RU�PDUNHWLQJ� DFWLYLWLHV�ZDV� XQIRUWXQDWHO\� IRXQG� WR�EH�QRW�SUHYDOHQW�LQ�JHQHUDO�HVS��LQ�WKH�$UDE�UHJLRQ��
�� 5',� VWDQGV� IRU� �5HVHDUFK� 	� 'HYHORSPHQW� ,QW¶O�� ZKLFK� LV� D� SLRQHHULQJ� VRIWZDUH� KRXVH� EDVHG� LQ� *L]D�(J\SW� DQG�
VSHFLDOL]HG� LQ�$UDELF�+XPDQ�/DQJXDJH�7HFKQRORJLHV��+/7���VHH�ZZZ�5',�HJ�FRP��5',�DOVR�FDUULHV�WKH�RIILFLDO�QDPH�
WKDW��7KH�(QJLQHHULQJ�&RPSDQ\�IRU�WKH�'HYHORSPHQW�RI�&RPSXWHU�6\VWHPV����
�
��$�FRPSOHWH�OLVW�RI�1(0/$5�SDUWLFLSDQWV�LV�IRXQG�RQ�ZZZ�1(0/$5�RUJ����



�

���6RPH� RI� WKH� 1(0/$5� VXUYH\RUV� �� OLNH� 5',� �� DUH� UHFRJQL]HG� $UDELF�+/7� LQGXVWULDOV� ZKLFK� PDNHV� WKH� VXUYH\HG� SOD\HUV� PRUH� RU� OHVV�FRQVLGHU�WKHP�DV�PDUNHW�DQG�RU�5	'�FRPSHWLWRUV������'XH�WR�����	�����PRVW�RI�WKH�DSSURDFKHG�FRQWDFW�SHUVRQV�IRU�VXUYH\V�ZHUH� VRPHKRZ� FRQVHUYDWLYH� LQ� GLVFORVLQJ� LQIRUPDWLRQ� DERXW� WKHLU��LQVWLWXWLRQV¶��DFWLYLWLHV������+RZHYHU�� WKH� GHHS� LQYROYHPHQW� RI� 1(0/$5� VXUYH\RUV� LQ� WKHLU�LQGXVWULDO�DQG�DFDGHPLF� ORFDO� FRPPXQLW\�DIIRUGHG�D� ILUP�NQRZOHGJH�RI�ZKDW�LV�JRLQJ�RQ�LQVLGH�WKDW�QDUURZ�FRPPXQLW\��ZKLFK�VXEVWLWXWHG�WR� D� ODUJH� H[WHQW� DQ\� FRQVHUYDWLRQ� RQ� GLVFORVLQJ� WKH� UHTXLUHG�LQIRUPDWLRQ������7KH� GDWD� LQ� HDFK� VXUYH\V� DUH� FROOHFWHG�� UHYLVHG�� DQG� RUJDQL]HG� DW�OHDVW�WZLFH�SHU�HDFK�VXUYH\HG�LQVWLWXWLRQ������ 0DLQ�DUHDV�RI�WKH�ILHOG
7KH��VW�DQG��QG�ZDYHV�RI�VXUYH\V�KDYH�UHYHDOHG�WKDW�WKH�PDLQ�DUHDV�RI�5	'�LQ�ZKLFK�WKH�VXUYH\HG�$UDELF�+/7�SOD\HUV�DUH�LQYROYHG�FDQ�EH�FDWHJRUL]HG�DV�IROORZV��� D��$UDELF�1DWXUDO�/DQJXDJH�3URFHVVLQJ��1/3��:KLFK� FRPSULVHV� DOO� NLQGV� RI� OLQJXLVWLF� SURFHVVLQJ� RI� $UDELF� WH[W� DLPLQJ� WR� D� ZLGH�YDULHW\� RI� DSSOLFDWLRQV�� 7KH� PRVW� GHPDQGHG� WDUJHW� DSSOLFDWLRQV� FDQ� EH� SXW� LQ� WKH�IROORZLQJ�URXJK�GHVFHQGLQJ�RUGHU��� ��� $UDELF��!(QJOLVK�0DFKLQH�7UDQVODWLRQ����� $UDELF��!)UHQFK�0DFKLQH�7UDQVODWLRQ����� %LOLQJXDO� $UDELF��!(QJOLVK� 0DFKLQH� $VVLVWHG�7UDQVODWLRQ�WRROV�HVS��RQOLQH�'LFWLRQDULHV����� %LOLQJXDO� $UDELF��!)UHQFK� 0DFKLQH� $VVLVWHG�7UDQVODWLRQ�WRROV�HVS��RQOLQH�'LFWLRQDULHV����� $XWRPDWLF� $UDELF� 3KRQHWL]DWLRQ� �L�H��'LDFULWL]DWLRQ��HVS��IRU�$UDELF�776����� 2QOLQH�$UDELF�6SHOOLQJ�	�*UDPPDU�&KHFNHUV����� 'DWD�0LQLQJ����� $UDELF�)XOO�7H[W�6HDUFK����E��$UDELF�6SHHFK�3URFHVVLQJ�7KH�PRVW�GHPDQGHG�WDUJHW�DSSOLFDWLRQV�FDQ�EH�SXW�LQ�WKH�IROORZLQJ�GHVFHQGLQJ�RUGHU��� ��� $65� IRU� 9RLFH� &RPPDQGLQJ� RYHU� GLVWRUWLQJ�FKDQQHOV� �OLNH� WHOHSKRQ\� RQHV�� DQG�RU� WKURXJK�ORZ�615����� $UDELF�6SHHFK�6\QWKHVLV��IRU�$UDELF�776������ $65�IRU�&RQWLQXRXV�$UDELF�6SHHFK�'LFWDWLRQ����� 9HU\�/RZ�%LW�5DWH�$UDELF�6SHHFK�&RPSUHVVLRQ����� $UDELF� 6SHHFK� 9HULILFDWLRQ� �HVS�� IRU� WKH� $XWR�/HDUQLQJ� RI� 6SRNHQ� $UDELF� LQ� JHQHUDO�� DQG�OHDUQLQJ�WKH�FRUUHFW�UHFLWDWLRQ�RI�WKH�KRO\�4XU¶DQ�LQ�VSHFLILF����F��$UDELF�2&5�



�

:KLOH�2QOLQH� +DQGZULWWHQ� 2&5� �HVS�� RQ�PRELOH� GHYLFHV�� KDV� WKH� �VW� SULRULW\� GXH� WR�WKH�UDSLGO\�JURZLQJ�PDUNHW�RI�PRELOH�GHYLFHV� DQG�2IIOLQH�7\SHZULWWHQ�2&5�FRPHV�DV�D QH[W�LPSRUWDQW�SULRULW\�HVS��IRU�GRFXPHQW�PDQDJHPHQW�V\VWHPV�
G��+\EULG�6\VWHPV�7KH�PRVW�GHPDQGHG�WDUJHW�DSSOLFDWLRQV�FDQ�EH�SXW�LQ�WKH�IROORZLQJ�GHVFHQGLQJ�RUGHU��� ��� $UDELF��!(QJOLVK�6SHHFK�WR�6SHHFK�7UDQVODWLRQ����� $UDELF��!)UHQFK�6SHHFK�WR�6SHHFK�7UDQVODWLRQ����� $UDELF�776����� 1/3�JXLGHG�$UDELF�2&5¶V��� ��� 'LVWLQFW�QDWXUH�RI�WKH�$UDELF�ODQJXDJH�$OO�WKH�VXUYH\HG�$UDELF�+/7�SOD\HUV��QR�H[FHSWLRQ��DJUHHG�WR�WKH�VWDWHPHQW�WKDW�³$UDELF�KDV�GLVWLQFW�OLQJXLVWLF�IHDWXUHV�´
:KLOH� WKLV� LV� DEVROXWHO\� WUXH� DW� WKH� ORZHU� OLQJXLVWLF� OD\HUV�� QDPHO\� �3KRQRORJ\�2UWKRJUDSK\� 0RUSKRORJ\�DQG�326�WDJJLQJ��� LW� LV�WUXH� WR�D�VOLJKWO\� OHVV�H[WHQW�DW�WKH�PHGLXP�RQHV�� QDPHO\� �6\QWD[��� DQG�$UDELF� JHWV� FRPPRQ�ZLWK� RWKHU� ODQJXDJHV� DW� WKH� KLJKHU� OD\HUV��QDPHO\��6HPDQWLFV� 'LVFRXUVH�,QWHJUDWLRQ� DQG�3UDJPDWLFV����7KLV�PHDQV� WKDW� DOO� WKH� DVSHFWV� �VWDQGDUGV�� UHVRXUFHV�� DQG� WRROV�� RI� WKH� ORZHU� OD\HUV�LQFOXGLQJ� WKH� V\QWD[� RQH� �L�H�� WKH� LQIUD� VWUXFWXUH�� RI� $UDELF�+/7�PXVW� EH� VSHFLDOO\� FUDIWHG� WR�PRGHO�WKH�GLVWLQFW�FKDUDFWHULVWLFV�RI�$UDELF���7KLV� PHDQV� DOVR� WKDW� DOO� WKH� DVSHFWV� RI� WKH� KLJKHU� OD\HUV� RI� $UDELF� +/7� FDQ� ODUJHO\�EHQHILW� IURP� WKH� DGYDQFHV� DQG� DFKLHYHPHQWV� UHDOL]HG� LQ� RWKHU� ODQJXDJHV� RQ�ZKLFK�1/3�5	'�KDYH�DWWDLQHG�D�JUHDW�GHDO�RI�PDWXULW\��H�J��:LGH�VSUHDG��(XURSHDQ�ODQJXDJHV�VXFK�DV�(QJOLVK��)UHQFK��DQG�6SDQLVK���0RUHRYHU��VWDWLVWLFDO�WHFKQLTXHV�QHFHVVDU\�IRU�GLVDPELJXDWLRQ�DW�DOO�1/3�OD\HUV�DUH�FRPPRQ��DQG�$UDELF� OLNH�RWKHU� ODQJXDJHV�FDQ�KLJKO\�EHQHILW� IURP�WKHP�DV�ZHOO�DV�RWKHU�ODQJXDJHV�GR������� 0DUNHW�0RVW��QRW�DOO��VXUYH\HG�$UDELF�+/7�SOD\HUV��LQFOXGLQJ�5',��DJUHHG�WR�WKH�VWDWHPHQW�WKDW�³$UDELF�+/7�PDUNHW�LQ�(J\SW�DQG�WKH�$UDE�UHJLRQ�LV�VWLOO�LQ�LWV�LQIDQF\´���6R�� LQ� VSLWH� RI� EHLQJ� D� KLJKO\� GHPDQGLQJ� PDUNHW� RI� ,QIRUPDWLRQ� 	� &RPPXQLFDWLRQ�7HFKQRORJ\��,&7��DSSOLFDWLRQV�ZLWK�DOO�WKH�PRUH�	�PRUH�QHHGHG��1DWXUDO�8VHU�,QWHUIDFHV��18,���WKH� VWLOO� \RXQJ� $UDELF�+/7�PDUNHW� LV� EDVLFDOO\� D�PDUNHW� RI�+/7� SURGXFWV� DQG� VROXWLRQV� QRW� D�PDUNHW�RI�+/7�UHVRXUFHV�DQG�WRROV�\HW���7KLV� VLWXDWLRQ� EHVLGHV� WKH� VFDUFHQHVV� RI� SRZHUIXO� VWHHULQJ�� RUJDQL]LQJ�� DQG� IXQGLQJ�$UDELF�+/7� DJHQFLHV� FOHDUO\� H[SODLQ� WKH� ODFN�RI� VWDQGDUGV� DQG�XQLILHG� VSHFLILFDWLRQV�RI� $UDELF�+/7�UHVRXUFHV�DQG�WRROV������� &RRSHUDWLRQ�DWWLWXGH��DQG�SXEOLVKLQJ�	�GLVVHPLQDWLRQ�SROLFLHV�'XULQJ� WKHVH� VXUYH\V� �DQG� ORQJ� EHIRUH�� ZH� IRXQG� PDQ\� EULOOLDQW� UHVHDUFKHUV� DQG�HQJLQHHUV� ZRUNLQJ� RQ� $UDELF�PXOWLOLQJXDO� +/7� 5	'� SURMHFWV�� KRZHYHU� IHZ� RI� WKHP� KDG�XQIRUWXQDWHO\�UHDOLVHG�FRQVLGHUDEOH�SUDFWLFDO�DFKLHYHPHQWV���

�7KLV� VDG� VLWXDWLRQ� PD\� EH� DWWULEXWHG� WR� WKH� ODFN� RI� FRRSHUDWLRQ� DWWLWXGH� DW� ERWK� WKH�LQGLYLGXDO� DQG� WKH� LQVWLWXWLRQDO� OHYHO�� :RUVH� LV� WKH� UHVWULFWLYH� $UDELF� +/7� NQRZOHGJH� DQG�UHVRXUFHV�SXEOLVKLQJ�DQG�GLVVHPLQDWLRQ�SROLFLHV�RI�WKH�VLJQLILFDQW�FRPSDQLHV�LQ�WKLV�ILHOG��7KHVH�FRPSDQLHV� DUH� GULYHQ� E\� WKH� $UDELF� ,&7�PDUNHW� WKDW� XQGHUVWDQGV� RQO\� WKH� ODQJXDJH� RI� ILQDO�SURGXFWV�DQG�VROXWLRQV�DQG�LJQRUHV�WKH�XQGHUO\LQJ�UHVRXUFHV�DQG�WRROV��



�

�7KH� HYHU� ZRUVW�PD\� EH� WKH� SUHYDOHQW� GLVWUXVW� LQ� RWKHU¶V� ZRUN� GXH� WR� WKH� DEVHQFH� RI�LQWHU�LQVWLWXWLRQ�DJUHHG�XSRQ�YDOLGDWLRQ�DQG�HYDOXDWLRQ�PHFKDQLVPV��
�:LWK� WKH� DEVHQFH� RI� FRRSHUDWLRQ� DQG� HYDOXDWLRQ�� DQG� WKH� UHVWULFWLRQ� RI� SXEOLVKLQJ� DQG�GLVVHPLQDWLRQ�� QR� DFFXPXODWLRQ� RI� NQRZ�KRZ�� VWDQGDUGV�� UHVRXUFHV�� DQG� WRROV� FDQ� HYHU�KDSSHQ��&RQVHTXHQWO\��5	'�JURXS��ZKHWKHU�DFDGHPLF�RU�LQGXVWULDO��VWDUWV�DOPRVW�IURP�VFUDWFK�RQ�WKHLU�$UDELF�+/7�SURMHFWV��L�H��³WKH\�UH�LQYHQW�WKH�ZKHHO´�ZKLFK�KDV�D�FDWDVWURSKLF�HIIHFW�RQ�WKH�DGYDQFH�RI�$UDELF�+/7��
�0DQ\�VXUYH\HG�SOD\HUV�ZHOFRPHG�1(0/$5�DV�D�UHVROXWLRQ�WR�WKLV�FDVH��7KH\�DVNHG�IRU�ERWK� H[SDQGLQJ� LWV� VFRSH� RI� DFWLYLWLHV� DQG� HORQJDWLQJ� LWV� GXUDWLRQ� VR� DV� WR� JLYH� FKDQFHV� IRU�FKDQJH� WR� WDNH� SODFH��0RUHRYHU�� WKH\� DOVR� HQFRXUDJHG�PRUH� VLPLODU� SURMHFWV� XQGHU� SRZHUIXO�ZHOO�RUJDQL]HG�XPEUHOODV�OLNH�/'&�DQG�(/'$�(/5$��

���� 7\SHV�RI�$UDELF�+/7�QHHGV�$FFRUGLQJ�WR�WKH�VXUYH\V��WKH�$UDELF�+/7�LQGXVWU\�QHHGV���W\SHV�RI�UHVRXUFHV��QDPHO\��6WDQGDUGV��.QRZOHGJH�EDVHV��7UDLQLQJ�'%
V��DQG�7RROV�� /LVWHG�EHORZ�DUH�WKRVH�IHDVLEOH�QHHGV�RUGHUHG�IURP�WKH�ERWWRP�WR�WRS�1/3�OD\HUV�QRW�DFFRUGLQJ�WR�LPSRUWDQFH��
� D�� 6WDQGDUGV DUH�EDGO\�VRXJKW�IRU����� $UDELF�3KRQRORJ\����� $UDELF�2UWKRJUDSK\��*UDSKLFDO�5HSUHVHQWDWLRQ������ $UDELF�0RUSKRORJ\��/H[LFDO�6WUXFWXUH�RI�ZRUGV������ $UDELF�326�WDJJLQJ��DQG���� $UDELF�3DUVLQJ�)RUPDW��

�E�� .QRZOHGJH�EDVHV RI����� )RUPDO� $UDELF� 3KRQRORJLFDO� UXOHV� �3KRQHWLF�*UDPPDU������ 7\SH�ZULWWHQ� DQG� +DQG�ZULWWHQ� $UDELF�2UWKRJUDSKLF�UXOHV����� $UDELF�0RUSKRORJLFDO�UXOHV����� %LOLQJXDO� �HVS�� $UDELF��!(QJOLVK�� 0DFKLQH�5HDGDEOH�'LFWLRQDULHV����� )RUPDO�$UDELF�6\QWDFWLF�UXOHV��*UDPPDU������ $UDELF�/H[LFDO�6HPDQWLFV��DQG���� $UDELF�:RUG�1HW�DUH�EDGO\�VRXJKW���DUH�KLJKO\�QHHGHG���F�� 7UDLQLQJ�'%¶V RI�DFFXUDWH���� $QQRWDWHG� FRUSXV� RI� RQOLQH� KDQGZULWWHQ� $UDELF�WH[W� SDWWHUQV� �IURP�KXQGUHGV� RI�ZULWHUV�� WKDW� LV�OH[LFDOO\�DQG�JUDSKLFDOO\�ODEHOOHG����� 2IIOLQH� W\SHZULWWHQ� GRFXPHQWV� WKDW� FRYHU� WKH�GLIIHUHQW�GRFXPHQWV� OD\RXW� DV�ZHOO� DV� IRQWV�DQG�VW\OHV����� /DUJH� $UDELF� &RQWLQXRXV� DQG� ,VRODWHG� 6SHHFK�5HFRUGLQJV� FRYHULQJ� WKH� IRUPDO� DV� ZHOO� DV�GLIIHUHQW� GLDOHFWV� DFURVV� WKH� $UDE� UHJLRQV� DORQJ�ZLWK�WKHLU�$UDELF�3KRQHWLF�7UDQVFULSWLRQ����� $UDELF�/H[LFRQ����� 0RUSKRORJLFDOO\�� 6\QWDFWLFDOO\�� 3KRQHWLFDOO\�� DQG�6HPDQWLFDOO\�WDJJHG�ODUJH�$UDELF�WH[W�FRUSRUD���



�

DUH�FULWLFDOO\�YLWDO�WR�XVH�WKHP�LQ�EXLOGLQJ��6WDWLVWLFDO��/DQJXDJH�0RGHOV�
G�� 7RROV��FRUH�HQJLQHV����� $UDELF�&KDUDFWHU�5HFRJQLWLRQ���� 6PDOO�9RFDEXODU\�$65���� $UDELF�0RUSKRORJLFDO�$QDO\VLV���� $UDELF�'LDFULWL]DWLRQ��9RZHOL]DWLRQ����� $UDELF�6SHHFK�6\QWKHVLV���� $UDELF�326�WDJJLQJ���� $UDELF�/H[LFDO��6HPDQWLF�WDJJLQJ����� $UDELF�6\QWDFWLF�3DUVLQJ�DUH�KLJKO\�VRXJKW����� )RU� DOO� DQG� EHIRUH� DOO�� 6WDWLVWLFDO� /DQJXDJH�0RGHOOLQJ� DV� ZHOO� DV� 6WDWLVWLFDO� 'LVDPELJXDWLRQ�WRROV�DUH�HVVHQWLDO�� �
���� ,QGXVWU\�SULRULWLHV�'XH�WR�RXU�VXUYH\V�DQG�GDWD�FROOHFWLRQ��DV�ZHOO�DV�RXU�GHHS�LQYROYHPHQW�DW�5',�LQ�WKLV�ILHOG�LQ�(J\SW�DQG�WKH�$UDE�UHJLRQ��ZH�OLVW�LQ�D�GHVFHQGLQJ�RUGHU�LQ�WKH�WDEOH�EHORZ�WKH�LQGXVWU\�SULRULWLHV� RI� $UDELF� +/7� V\VWHPV� IURP� ERWK� D� UHYHQXH� JHQHUDWLRQ� SHUVSHFWLYH� �0DUNHW�3UHIHUHQFH���DQG�IURP�D�WHFKQRORJLFDO�VKRUWDJH�SRLQW�RI�YLHZ��5	'�6KRUWFRPLQJ�����

0DUNHW�3UHIHUHQFH� � 5	'�2EOLJDWLRQ�
��� /LPLWHG�GRPDLQ�6SHHFK�WR�6SHHFK�7UDQVODWLRQ�

�667�� V\VWHPV� ZKHUH� $UDELF� LV� D� WHUPLQDO�
ODQJXDJH��

�
/LPLWHG� GRPDLQ� 6SHHFK�WR�6SHHFK� 7UDQVODWLRQ� �667��
V\VWHPV�ZKHUH�$UDELF�LV�D�WHUPLQDO�ODQJXDJH��

��� $XWRPDWLF� $UDELF� VPDOO�YRFDEXODU\� 6SHHFK�
5HFRJQLWLRQ�V\VWHPV�ZKLFK�DUH�UREXVW�YHUVXV�
KLJK� QRLVH� DQG� FKDQQHO� GLVWRUWLRQ�� �1�%��
1HFHVVDU\�IRU�667�V\VWHPV��

� $XWRPDWLF�$UDELF�VHPDQWLF�DQDO\]HU��
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