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*RRG�0RUQLQJ�0U��&KDLUPDQ�2UDQJH��DQG�&RXQFLO�&RPPLWWHH�RQ�*RYHUQPHQW�2SHUDWLRQV
�$PEURVH��%UD]LO��3DWWHUVRQ�DQG�6FKZDUW]��

0\�QDPH�LV�(ULF�:LOOLDPV���,�DP�VXEPLWWLQJ�WKH�UHTXHVWHG�FRSLHV�RI�WKLV�WHVWLPRQ\�IRU�WKH�UHFRUG
DOVR� D� FRS\� RI� P\� &�9�� LV� DWWDFKHG�� � 7KDQN� \RX� IRU� DOORZLQJ� PH� WR� WHVWLI\� DW� WKLV� 5RXQGWDEOH
GLVFXVVLRQ�RQ�WKH�'LVWULFW�RI�&ROXPELD
V�,QIRUPDWLRQ�7HFKQRORJ\�/HJDF\�

:KLOH�,�DP�LQFOXGLQJ�P\�&�9��ZLWK�WKLV�WHVWLPRQ\�,�ZRXOG�OLNH�WR�JLYH�\RX�VRPH�EDFNJURXQG�RQ
P\VHOI� DQG�P\�FRPSDQ\� ,QIRUPDWLRQ�%URNHUV�� ,QF�� � ,�KDYH� HQJDJHG� LQ� WKH� LQWHJUDWLRQ��GHVLJQ� DQG
HQJLQHHULQJ� RI� DGYDQFHG� FRPSXWLQJ� V\VWHPV� DQG� LQWHUQHWZRUNLQJ� SURWRFROV� SURIHVVLRQDOO\� IRU� WKH
SDVW� ��� \HDUV� DOVR� SDUWLFLSDWLQJ� LQ� WKH� ,QWHUQHW� (QJLQHHULQJ� 7DVN� )RUFH� �,(7)��� $V� FKDLU� RI� WKH
&RQYHUJHQFH� VXE�FRPPLWWHH� RI� WKH� 2SHQ� 6\VWHPV� ,PSOHPHQWRUV� :RUNVKRS� VSRQVRUHG� E\� WKH
1DWLRQDO�,QVWLWXWHV�RI�6WDQGDUGV�LQ�7HFKQRORJ\��1,67��DQG�WKH�,QVWLWXWH�RI�(OHFWULFDO�DQG�(OHFWURQLFV
(QJLQHHUV��,(((��,�SDUWLFLSDWHG� LQ�WKH�GHYHORSPHQW�RI�VWDQGDUGV�IRU� WHOHFRPPXQLFDWLRQV�SURWRFRO
FRQYHUJHQFH�DQG�LPSOHPHQWDWLRQ�FRQIRUPDQFH�DW�QDWLRQDO�DQG�LQWHUQDWLRQDO�OHYHOV�

,Q������,�VWDUWHG�,QIRUPDWLRQ�%URNHUV��,QF��D�FRPSDQ\�WKDW�DGGUHVVHV�WKH�DUHDV�RI�LQWHUQHWZRUN
VHFXULW\�DQG�V\VWHPV�DGPLQLVWUDWLRQ���$�SURPLQHQW�IDFHW�RI�WKH�PLVVLRQ�RI�,QIR%UR�FRP�LV�WR�DLG�WKH
EXGGLQJ�$IULFDQ�$PHULFDQ�LQWHUQHW�FRPPXQLWLHV�E\�SURYLGLQJ�VHUYLFHV�DQG�D�FRQFHSW� LQFXEDWRU�IRU
HQWLWLHV�VXFK�DV�%ODFN�*HHNV�2QOLQH��%ODFN*HHNV�QHW��DQG�&$�)$0��,,,��,QWHU&+$1*(�RUJ���ERWK
DUH�QRQ�SURILW�RUJDQL]DWLRQV�DGGUHVVLQJ�WKH��GLJLWDO�GLYLGH��

,�KDYH�VSRNHQ�UHFHQWO\�RQ�LVVXHV�RI�WKH��GLJLWDO�GLYLGH��DQG�WKH�,7�7DOHQW�JDS�DW�WKH�DQQXDO
FRQIHUHQFH�RI�WKH�%ODFN�+XPDQ�5HVRXUFHV�1HWZRUN���,�DOVR�SDUWLFLSDWHG�LQ�EULHILQJV�ZLWK�WRS�:KLWH
+RXVH�DGYLVRUV�GXULQJ�WKH�&OLQWRQ�$GPLQLVWUDWLRQ��FRQFHUQLQJ�WKH�LVVXHV�RI�WKH��GLJLWDO�GLYLGH��LW
V
PDQLIHVWDWLRQV�DQG�LPSDFW�RQ�EXVLQHVV�DQG�FRPPXQLW\����,�UHFHQWO\�WUDYHOHG�WR�.DPSDOD��8JDQGD�WR
FRQGXFW�ZRUNVKRSV�IRU�WKH�0DNDUHUH�8QLYHUVLW\�)DFXOWLHV�FRQFHUQLQJ�LQWHUQHWZRUN�PDQDJHPHQW�DQG
HQWHUSULVH�LQIUDVWUXFWXUH�GHSOR\PHQW�

,�KDYH�EHHQ�FRQWUDFWHG�IRU�WKH�SDVW���\HDUV�LQ�WKH�FDSDFLW\�RI�LQWHUQHWZRUN�SROLF\�DQG�VHFXULW\
H[SHUW�IRU�WKH�1DWLRQDO�2FHDQLF�DQG�$WPRVSKHULF�$GPLQLVWUDWLRQ��12$$����,Q�WKDW�FDSDFLW\�,�KDYH
SUHVHQWHG�GHVLJQV��SROLFLHV�DQG�VWDQGDUGV�IRU�RSHUDWLRQ�RI�RQH�RI�WKH�JRYHUQPHQWV�PRVW�SURPLQHQW
QHWZRUN�RIIHULQJV���ZKLFK�LQFOXGHV�WKH�1DWLRQDO�:HDWKHU�6HUYLFH�

,�DP�D�IRUPHU�UHVLGHQW�RI�:DUG���/DPRQG�5LJJV�DQG�KDYH�IDPLO\�WKDW�OLYHV�LQ�WKRVH�DUHDV�WKDW�DUH
HPSOR\HG�E\�WKH�'&�*RYHUQPHQW���)RU�VHYHUDO�\HDUV�,�KDYH�SDUWLFLSDWHG�LQ�GHYHORSLQJ�WHFKQRORJ\�DW
+LQH�-+6�WR�VWLPXODWH�WKH�GHYHORSPHQW�RI�D�WDOHQW�SRRO�IURP�ZKLFK�WKH�'&�*RYHUQPHQW�FRXOG�FXOO
LQGLYLGXDOV�ZLWK�WKH�QHFHVVDU\�VNLOOV�WR�PDQDJH�LWV�GHYHORSLQJ�,7�LQIUDVWUXFWXUH��0D\RU�:LOOLDPV�DQG
&RXQFLOZRPDQ�$PEURVH�ZHUH�LQ�DWWHQGDQFH�DW�D�UHFHQW�JDWKHULQJ�ZKLFK�LOOXVWUDWHG�VRPH�RI�WKH�JDLQV
WKDW�KDYH�EHHQ�PDGH�RQ�WKDW�IURQW�

0U��&KDLUPDQ��WKH�JDS�LQ�VNLOOV�QHHGHG�WR�PDQDJH�'&�,7�)DFLOLWLHV�VHHPV�WR�EH�ZRHIXOO\�ODFNLQJ�
1RW�RQO\�GRHV� LW�DSSHDU�WKDW�WKH�WDOHQW�SRRO�KDV�QRW�EHHQ�VXIILFLHQWO\�GHYHORSHG�EXW�DOVR�WKDW� ORFDO
FRPSDQLHV�� VXFK� DV�P\�RZQ�� DUH� QRW� DGHTXDWHO\� XWLOL]HG� WR� DGGUHVVLQJ� VRPH�RI� WKH�PRUH� SUHVVLQJ
LVVXHV��VXFK�DV�ZHE�SDJH�XSGDWLQJ��DQG�V\VWHP�DGPLQLVWUDWLRQ�� �,QGHHG�� ODVW�\HDU� �2FWREHU���WK�DQG
1RYHPEHU� ��WK� ������'&�*RYHUQPHQW� V\VWHPV� �RQH� SURWHFWHG� E\� D� �ILUHZDOO���ZHUH� 
KDFNHG
� DQG
GHIDFHG�WKRVH�V\VWHPV�ZHUH�

PDLO�GSZ�GFJRY�RUJ��PDLO�GRHV�GFJRY�RUJ��ZZZ�FL�ZDVKLQJWRQ�GF�XV

,�KDYH�LQFOXGHG�D�VDPSOH�RI�WKH�GHIDFHG�SDJH�ZLWK�WKLV�WHVWLPRQ\���,Q�P\�DWWHPSWV�WR�FRQWDFW
UHVSRQVLEOH�SDUWLHV�,�UHFHLYHG�QR�UHVSRQVH�QRU�GLG�,�ILQG�SURSHU�GHVLJQDWHG�FRQWDFWV�IRU�VXFK
LQFLGHQWV���7KH�GHIDFHG�SDJH�UHPDLQHG��LQ�RQH�FDVH��DQ�HQWLUH�GD\���,�PHQWLRQ�WKLV�DV�D�
ZDNH�XS�FDOO
IRU�WKH�&RPPLWWHH�RQ�*RYHUQPHQW�2SHUDWLRQV���,�GR�QRW�NQRZ�DQG�KDYH�QRW�EHHQ�DEOH�WR�GHWHUPLQH
ZKHWKHU�WKH�UHTXLVLWH�SROLFLHV�DQG�RSHUDWLRQDO�JXLGHOLQHV�IRU�V\VWHPV�VHFXULW\�DUH�SUHVHQW�LQ�WKH�'&
V\VWHP���7KLV�LV�QRW�D�MLEH�DW�WKH�'&�JRYHUQPHQWV
�RSHUDWLRQDO�SRVWXUH�EXW�LW�ZRXOG�EH�D�VDG�OHJDF\



�

LQGHHG�WR�SHUVLVW�ZLWK�WKDW�OHYHO�RI�H[SRVXUH�WR�PDOLFLRXV�DWWDFN���,W�LV�RQO\�JHWWLQJ�ZRUVH�DQG�RIWHQ
PRUH�PDOLFLRXV�

6RPH�NH\�DVSHFWV�LQ�DGGUHVVLQJ�WKHVH�W\SHV�RI�LVVXHV�DUH�IRXQG�ULJKW�KHUH�LQ�WKH�IHGHUDO�VHFWRU�
0DQ\�LI�QRW�DOO�RI�WKH�DJHQFLHV�DQG�HQWLWLHV�DUH�ZUHVWOLQJ�ZLWK�WKHVH�LVVXHV���7KH�SULPDU\�LVVXH�KHUH�LV
GHYHORSLQJ�WKH�OHYHOV�RI�WUXVW�EHWZHHQ�WKH�GLVWULFW�JRYHUQPHQW�DQG�LWV�FRQVWLWXHQWV�WR�EHVW�OHYHUDJH
WKH�QHZ�DQG�HIILFLHQW�WHFKQRORJLFDO�VROXWLRQV�WR�FRPH�

$V�WKH�'LVWULFW
V�JRYHUQPHQW�PRYHV�WRZDUG�PRUH�WHFKQRORJLFDOO\�FRPSOH[�RIIHULQJV�LW�LV
LQFXPEHQW�RQ�\RX�WR�HVWDEOLVK�WKH�UHTXLUHG�LQIUDVWUXFWXUH�DQG�OHYHUDJH�UHVRXUFHV�LQ�WKH�ORFDO
FRPPXQLW\�WR�FRPEDW�DQG�LQIRUP�WKH�JRYHUQPHQWV�FXVWRPHUV�RI�WKH�PHDVXUHV�WDNHQ�WR�VHFXUH�WKH
SXEOLF�WUXVW���,�IRU�RQH�DP�LQWHUHVWHG�LQ�ZKHWKHU�WKHUH�H[LVWV�SODQQLQJ�RU�LPSOHPHQWDWLRQ�RI�D�,7
&RPSXWHU�6HFXULW\�LQFLGHQW�5HVSRQVH�FDSDELOLW\�DW�WKH�'&�JRYHUQPHQW�OHYHO���:KHWKHU�RXWVLGH�WDOHQW
KDV�EHHQ�LQIRUPHG�RI�WKH�JRYHUQPHQW
V�QHHGV�WR�DGGUHVV�WKHVH�LVVXHV���,�ZRXOG�QRWH�WKDW�WKH�PHWUR
DUHD�KDV�VRPH�RI�WKH�PRVW�WDOHQWHG�VHFXULW\�SURIHVVLRQDOV�RQ�WKH�SODQHW�DQG�\RX�ZRXOG�QRW�QHHG�WR
ORRN�IDU�WR�ILQG�D�SURSHUO\�TXDOLILHG�HQWLW\�WR�SHUIRUP�SROLF\�GHYHORSPHQW�DQG�VHFXULW\�ULVN
DVVHVVPHQWV�IRU�WKH�,7�IDFLOLWLHV�KHUH���7KHUH�LV�LQ�P\�RSLQLRQ�QR�QHHG�WR�ORRN�RXWVLGH�RI�WKH�'LVWULFW
IRU�WKDW�NLQG�RI�WDOHQW�

$FFHVV�WR�LQWHUQHWZRUN�WHFKQRORJLHV�DQG�FRPPXQLFDWLRQV�DGYDQFHV�DUH�NH\�WR�WKH�GHYHORSPHQW
RI�DQ\�FRPPXQLW\���7KLQN�RI�D�FRPPXQLW\�WKDW�RQO\�EHQHILWV�IURP�WKH�XVH�RI�WKH�WHOHJUDSK�DV
RSSRVHG�WR�WKH�WHOHSKRQH�RU�UDGLR�DQG�QRW�WHOHYLVLRQ���(DFK�RI�WKHVH�WHFKQRORJLHV�RIIHUV�LW
V�RZQ
SUHVHQWDWLRQ�RI�LQIRUPDWLRQ�DQG�HDFK�SURJUHVVHG�IURP�UDUHQHVV�WR�XELTXLW\���7KLV�WRR�LV�WUXH�RI
,QWHUQHW�DQG�LWV�LPSRUWDQFH�LQ�WKLV�HYROXWLRQDU\�DGYDQFH�FDOOHG�WKH�LQIRUPDWLRQ�DJH�

3URSHU�GHSOR\PHQW�RI�WHFKQRORJ\�DQG�FRPSHWLWLRQ�LQ�WKH�QHZ�HFRQRP\�GULYHV�WKH�FKDQJH��ZKLFK
ZH�KDYH�FRPH�WR�NQRZ��LV�UDSLG���7KH�DUHD�RI�LQIRUPDWLRQ�VHFXULW\�DQG�SURSHU�WDOHQW�GHYHORSPHQW�DUH
NH\�WR�HVWDEOLVKLQJ�D�OHJDF\�LQ�LQIRUPDWLRQ�WHFKQRORJ\�WKDW�ZH�FDQ�EH�SURXG�RI���,�VWDQG�UHDG\�WR
DVVLVW�LQ�WKDW�GHYHORSPHQW��KRZHYHU�GHILFLHQFLHV�LQ�ORFDO�WHOHFRPPXQLFDWLRQ�FRPSHWLWLRQ�KLQGHU�WKH
GHSOR\PHQW�RI�ORFDOO\�RSHUDWHG�PDQDJHG�VHFXULW\�VHUYLFHV�RIIHULQJV�VXFK�DV�PLQH�

,W�VKRXOG�EH�D�SULRULW\�IRU�*RYHUQPHQW�2SHUDWLRQV�WR�VWLPXODWH�GHSOR\PHQW�RI�DGYDQFHG
WHOHFRPPXQLFDWLRQ�VHUYLFHV��VXFK�DV�6'6/��EH\RQG�WKH�GRZQWRZQ�FRUULGRU�WR�DUHDV�(DVW�RI�WKH
ULYHU���&RQVXPHU�JUDGH�VHUYLFHV�MXVW�ZRQ
W�FXW�LW���7KDW�W\SH�RI�VWLPXODWLRQ�FDQ�OHDG�WR�GHYHORSPHQW
RI�WKH�UHTXLUHG�WDOHQW�SRRO�E\�WDSSLQJ�WUDGLWLRQDOO\�XQGHU�XWLOL]HG�FRQVWLWXHQWV�ZKLFK�VPDOO�EXVLQHVV
SHRSOH�DUH�ZRUNLQJ�WR�GHYHORS���:H�PXVW�DOO�ZRUN�WR�UHPRYH�WKH�OLPLWDWLRQV�WKDW�GULYH�RQO\

FRQVXPHULVP
�DQG�VWLIOHV�WKH�HQJDJHPHQW�RI�*RYHUQPHQW�WR�EXVLQHVV��%XVLQHVV�WR�EXVLQHVV�DQG
ORFDOO\�EDVHG�&RQVXPHU�WR�EXVLQHVV�VHUYLFH�GHSOR\PHQW���7KH�SRWHQWLDO�EHQHILWV�WR�EXVLQHVVHV�VXFK�DV
P\�RZQ�DQG�RWKHUV�LQ�WKH�FRPPXQLW\�DUH�EHLQJ�OLPLWHG�WR�
FRQVXPHU�RQO\
�IODYRUHG�RSWLRQV���1R
PDWWHU�KRZ�LW�LV�SUHVHQWHG�FXUUHQW�WHFKQRORJ\�GRHV�QRW�VDWLVI\�WKH�HQWLUH�SRWHQWLDO�FXVWRPHU�EDVH�
7KH�UDSLG�DQG�IDLU�VROXWLRQ�WR�WKLV�GLIILFXOW\�DQG�WKH�IXWXUH�GHYHORSPHQW�RI�WKH�'&�,7�/HJDF\
GHSHQGV�RQ�XELTXLWRXV�DFFHVV�PRGDOLWLHV��LW�DSSHDUV�REYLRXV�WR�PH�DQG�FOHDUO\�,�KDYH�RWKHU�FRQFHUQV
DERXW�WKH�GHSOR\PHQW�RI�WKHVH�WHFKQRORJLHV���,�DP�ZLOOLQJ�LI�WLPH�SHUPLWV�WR�GLVFXVV�DQ\�RI�WKHVH
LVVXHV�ZLWK�WKH�FRPPLVVLRQ���7KDQN�\RX�IRU�\RXU�WLPH�DQG�VHUYLFH�

(ULF�'DQD�:LOOLDPV
3UHVLGHQW�&(2
,QIRUPDWLRQ�%URNHUV��,QF�


