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&HUWLILFDWH�RI�2ULJLQDOLW\
,�KHUHE\�GHFODUH�WKDW�WKLV�VXEPLVVLRQ�LV�P\�RZQ�ZRUN�DQG�WR�WKH�EHVW�RI�P\�NQRZOHGJH�LW

FRQWDLQV�QR�PDWHULDOV� SUHYLRXVO\� SXEOLVKHG� RU�ZULWWHQ� E\� DQRWKHU� SHUVRQ�� QRU�PDWHULDO

ZKLFK�WR�D�VXEVWDQWLDO�H[WHQW�KDV�EHHQ�DFFHSWHG�IRU�WKH�DZDUG�RI�DQ\�RWKHU�GHJUHH�RU�GL�

SORPD� DW�816:�� RU� DQ\� RWKHU� HGXFDWLRQDO� LQVWLWXWLRQ�� H[FHSW�ZKHUH� GXH� DFNQRZOHGJH�

PHQW�LV�PDGH�LQ�WKH�WKHVLV��$Q\�FRQWULEXWLRQ�PDGH�WR�WKH�UHVHDUFK�E\�RWKHUV��ZLWK�ZKRP

,�KDYH�ZRUNHG�DW�816:�RU�HOVHZKHUH��LV�H[SOLFLWO\�DFNQRZOHGJHG�LQ�WKH�WKHVLV�

,�DOVR�GHFODUH�WKDW�WKH�LQWHOOHFWXDO�FRQWHQW�RI�WKLV�WKHVLV�LV�WKH�SURGXFW�RI�P\�RZQ�ZRUN�

H[FHSW�WR�WKH�H[WHQW�WKDW�DVVLVWDQFH�IURP�RWKHUV�LQ�WKH�SURMHFWªV�GHVLJQ�DQG�FRQFHSWLRQ�RU

LQ�VW\OH��SUHVHQWDWLRQ�DQG�OLQJXLVWLF�H[SUHVVLRQ�LV�DFNQRZOHGJHG�

�6LJQHG� ��������������������������������������������������������������������������������������������
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$EVWUDFW
+,6�LV�D�SUDFWLFDO�DQG�WKHRUHWLFDO�WKHVLV�LQ�YLVXDO�URERWLFV��,W�GHVFULEHV�WKH�GHYHORS�

PHQW�DQG�DFWXDO�LPSOHPHQWDWLRQ��LQ�D�UHDO�ZRUOG��UHDO�WLPH�YLVXDO�URERW��RI�QHZ�DS�

SURDFKHV�WR�WKUHH�QRQ�OLQHDU�SUREOHPV��KRZ�WR�HQVXUH�UREXVWQHVV�XQGHU�WKH�KDUVKHVW

FRQGLWLRQV�RI�XQIRUHVHHQ�UHFRQILJXUDWLRQ��KRZ� WR�SURYLGH� VSHFLDOLVHG� VSDFH�YDULDQW�VDP�

SOLQJ�UHJLPHV�DFFRUGLQJ�WR�ZKLFK�WDVN�LV�FXUUHQWO\�DW�KDQG��DQG�KRZ�WR�DXWRPDWLFDOO\�GL�

UHFW�DWWHQWLRQ�XVLQJ�DQ\�QXPEHU�RI�DGDSWLYH�UHVSRQVH�OD\HUV�LQ�FRQFHUW��$GGLWLRQDOO\��WKH

GHVFULSWLRQV� RI� WKLV� SUDFWLFDO�ZRUN� DUH� SUHFHGHG�E\� WKH� H[SRVLWLRQ�RI� D� QHZ� WKHRUHWLFDO

IUDPHZRUN� IRU� LQWHOOLJHQW� V\VWHP� HYDOXDWLRQ�� ZKLFK� RIIHUV� SHUIRUPDQFH� VLOKRXHWWHV� DV� D

VFKHPDWLF�PHWKRG�

7KH�WKUHH�SUDFWLFDO�PHWKRGV�VWHP�IURP��DQG�DUH�HPEHGGHG�LQ��WKH�WKHRUHWLFDO�IUDPHZRUN�

DQG�DOO�KDYH�EHHQ�VXJJHVWHG��WR�YDU\LQJ�GHJUHHV��E\�NQRZOHGJH�RI�ELRORJLFDO�SURFHVVHV�RU

FDSDELOLWLHV���VHOI�RUJDQLVDWLRQ��YLVXDO�SHULSKHU\�VHQVLWLYLW\��DQG�DGDSWLYH�UHGXFWLRQ�LQ�VHQ�

VLWLYLW\��IRU�H[DPSOH�

7KH�RYHUDOO�JRDO�RI�WKH�UHVHDUFK�LV�WR�GHYHORS�H[WUHPHO\�VLPSOH�DOJRULWKPV�FDSDEOH�RI�RSHU�

DWLQJ�LQ�UHDO�WLPH�DQG�HQGRZLQJ�D�URERW�ZLWK�UREXVW�HVVHQWLDO�SHUFHSWXDO�FDSDELOLWLHV�WKDW

FDQ�RSHUDWH�LQ�DOO�HQYLURQPHQWV�

7KH�RXWFRPH�RI�WKH�ZRUN�LV�D�YLVXDO�URERWLF�V\VWHP�WKDW�H[KLELWV�VHHPLQJO\�LQWHOOLJHQW�EH�

KDYLRXU� LQ� FRPSOH[�� FKDQJLQJ�� DQG� QRLV\� QDWXUDO� HQYLURQPHQWV�� 7KDW� LW� GRHV� VR� ZLWK

PLQLPDO�KHOS�IURP�RWKHU�VRSKLVWLFDWHG�DJHQWV��VXFK�DV�FRPSXWHU�VFLHQFH�UHVHDUFKHUV��LV�D

FUHGLW�WR�LWV�DXWRQRP\�DQG�WKH�DGDSWDWLRQ�RI�LWV�GHVLJQ�WR�DUELWUDU\�HQYLURQPHQWV�

7KH� XQLI\LQJ� WKHPH� LV� WKH� GHYHORSPHQW�� XOWLPDWHO\�� RI� D� VHW� RI� DOJRULWKPV� WKDW� FDQ� EH

GURSSHG�LQWR�DQ�XQNQRZQ�VHQVRU�PRWRU�DSSDUDWXV��WKHQ�ZDNH�LW�XS�DQG�HPEDUN�RQ�D�VH�

ULHV�RI�LQSXW�RXWSXW�H[SHULPHQWV��UHVXOWLQJ�LQ�WKH�DSSDUDWXV
V�DELOLW\�WR�XQGHUVWDQG�LWVHOI�

DQG�WKXV�XQGHUVWDQG�WKH�ZRUOG��FRQWURO�LWVHOI��DQG�WKXV�FRQWURO�WKH�ZRUOG�

7KH�PDMRU�FRQFOXVLRQ�WR�EH�GUDZQ�IURP�WKLV�ZRUN�LV�WKDW�UDGLFDOO\�DXWRQRPRXV�V\VWHPV�FDQ

EH�EXLOW��DQG�ZLOO�ZRUN� LQ� WKH� IDFH�RI� WUDXPDWLF�SK\VLFDO� LQVXOWV� WKDW�ZRXOG�GHVWUR\� WKH

SHUIRUPDQFH�RI�RUGLQDU\�PDFKLQHV�� ,Q� WKLV� UHVSHFW�� WKH\�FDQ�H[KLELW� WKH�DGDSWDWLRQ�DQG

JUDFHIXO�GHJUDGDWLRQ�RI�SHUIRUPDQFH�VR�RIWHQ�DGPLUHG�LQ�ELRORJLFDO�V\VWHPV�
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$FNQRZOHGJPHQWV
2�GRFWRUDWH�LV�WKH�ZRUN�RI�DQ�LVRODWHG�DQG�LQGHSHQGHQW�LQGLYLGXDO��,I�WKHUH�LV�DQ\�

WKLQJ�ZRUWK\�LQ�WKLV�WKHVLV�WKH�FUHGLW�IRU�LW�PXVW�EH�VKDUHG�ZLWK�VHYHUDO�RWKHU�SHR�

SOH��)LUVWO\��P\�VXSHUYLVRU��$UFRW�6RZP\D��ZKR�ZDV�LQGHIDWLJDEOH�LQ�SURPRWLQJ�P\

LQWHUHVWV�ZLWKLQ� WKH�6FKRRO��PRVW�QRWDEO\�LQ�SXUVXLQJ� IRU�PH� WKH�HVVHQWLDOV�RI� IXQGLQJ�

VSDFH��DQG�HTXLSPHQW��6RZP\D�PDGH�VXJJHVWLRQV�WKDW�WXUQHG�RXW�WR�EH�YHU\�SURGXFWLYH�

DQG�ZKLFK�OHG�PH�WR�JUHDWHU�VXFFHVV�WKDQ�,�PLJKW�RWKHUZLVH�KDYH�HQMR\HG��6KH�DOVR�NQHZ

ZKHQ�WR�JLYH�PH�IUHH�UHLQ�

%HLQJ�OHVV�DGHSW�WKDQ�RWKHUV�LQ�LPSRUWDQW�DUHDV��,�ZDV�RIWHQ�GHSHQGHQW�RQ�WKHLU�SDWLHQFH�

VNLOOV�� H[SHULHQFH�� DQG� KHOSIXOQHVV�� ,� WKDQN� &KDUOHV� :LOORFN�� :DOHHG� .DGRXV�� 0LFKDHO

+DUULHV��DQG�HVSHFLDOO\��3KLOLS�%\UQHV�3UHVWRQ��ZKR�DW�WLPHV�GHEXJJHG�P\�VRIWZDUH��IDEUL�

FDWHG�P\�HTXLSPHQW��JRW�P\�V\VWHPV�ZRUNLQJ��OHQW�PH�KLV�WRROV��DQG�DOVR�LQWURGXFHG�PH

WR�VHYHUDO�FDQ\RQV�DQG�FOLPELQJ�ZDOOV�DURXQG�6\GQH\���2WKHUV�ZKR�GHVHUYH�DFNQRZOHGJ�

PHQW�IRU�KHOSLQJ�PH�LQ�YDULRXV�ZD\V�DUH�%DUU\�'UDNH��%LOO�:LOVRQ��0DUN�5HLG��&KULVWLDQ

.LOOLQ�� *UDKDP� 0DQQ�� $UWKXU� 5DPHU�� 7LP� /DPEHUW�� &KULV� 3KLOOLSV�� 3DXO� &RPSWRQ�

&ODXGH�6DPPXW��0LNH�%DLQ��$FKLP�+RIIPDQQ��DQG�-LP�)UDQNOLQ�

7KHVH�DFNQRZOHGJPHQWV�PXVW�DOVR�QDPH�WKRVH�ZKR�PDGH�WKH�PRQWKV�,�VSHQW�ZRUNLQJ�RQ

P\�SUHFHGLQJ�GHJUHH��0&RJ6F�0DVWHU�RI�&RJQLWLYH�6FLHQFH��VXFK�DQ�H[KLODUDWLQJ�WLPH��,Q

SDUWLFXODU��,�WKDQN�7RQ\�&RURQHV�DQG�3HWHU�6OH]DN�IRU�PDNLQJ�WKH�SURIRXQG�TXHVWLRQV�LQ

3KLORVRSK\�RI�0LQG�VR�FRPSHOOLQJ��DQG�3KLOLS�6WDLQHV�IRU�JLYLQJ�PH�WKH�RSSRUWXQLW\�WR

OHDUQ�WKDW�,�FRXOG�KROG�P\�RZQ�LQ�VXEMHFWV�GDXQWLQJ�ZLWK�IHOO�ORJLF�DQG�SURJUDPPLQJ��,

WKDQN�3KLOLS�6WDLQHV�DQG�-RKQ�6ZHOOHU�IRU�WKHLU�H[FHOOHQW�UHIHUHQFHV��7KDQNV�DOVR�WR�&ODUN

4XLQQ��ZKR�VXJJHVWHG�WKDW�D�3K'�ZDV�WKH�DSSURSULDWH�YHKLFOH�IRU�PH�WR�SXUVXH�P\�LQWHU�

HVW�LQ�WKLQJV�WKDW�WKLQN��DQG�WR�P\�IHOORZ�VWXGHQWV�IRU�JHQHUDWLQJ�VR�PDQ\�LQWHUHVWLQJ�GLV�

FXVVLRQV��)LQDOO\��,�WKDQN�-RKQ�+LOOHU�IRU�JLYLQJ�PH�WKH�EHQHILW�RI�WKH�GRXEW��DOORZLQJ�DQ

XQWULHG�)LQH�$UW�VWXGHQW�RI�QR�DSSDUHQW�DFDGHPLF�DELOLW\�WR�EHJLQ�D�0DVWHUV�GHJUHH�LQ�KLV

6FKRRO�� ,� KRSH� ,� KDYH� FRQWULEXWHG� VRPHWKLQJ� WR� LW�� +DG� ,� QRW� DOUHDG\� FRPSOHWHG� WKH

0&RJ6F��,�FRXOG�QRW�KDYH�FRQWHPSODWHG�WKH�3K'�
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3UHIDFH
D\�KHH'��7KHVH�WKUHH�SDJHV�H[LVW�PRUH�EHFDXVH�WKHUH�ZDV�D�QHHG�WR�ZULWH�WKHP�WKDQ

WKDW�WKH\�PXVW�EH�UHDG��:K\�GRHV�RQH��ZKHQ�WKHUH�DSSHDU�WR�EH�IHZ�PHDVXUDEOH�UH�

ZDUGV��FKRRVH�WR�WDNH�RQ�ORQJ��DUGXRXV��DQG�VSHFLDOLVHG�SURMHFWV�OLNH�D�3K'�LQ�$,"

,Q�P\�FDVH�WKH�VLPSOH�DQVZHU�LV�WKDW�WKH�FRPSOHWLRQ�RI�D�0DVWHU�RI�&RJQLWLYH�6FLHQFH�GH�

JUHH�KDG�OHIW�PH�ZLWK�D�SURIRXQG�FXULRVLW\�DERXW�WKH�QDWXUH�RI�LQWHOOLJHQFH��DQG�WKH�PR�

WLYDWLRQ�WR�GR�PRUH�WR�DVVXDJH�WKDW�FXULRVLW\��:KLFK�EHJV�WKH�TXHVWLRQ��ZK\�GLG�,�FKRRVH

WR�VWXG\�FRJQLWLYH�VFLHQFH�LQ�WKH�ILUVW�SODFH"�7KH�DQVZHU�QHFHVVLWDWHV�VRPH�GLJUHVVLRQ�

6LQFH�WKH�DJH�RI�VL[�RU�WKHUHDERXWV��DUW�ZDV�WKH�RQO\�IXWXUH�,�HYHU�VHULRXVO\�H[SHFWHG��6R�LW

LV�LURQLF�WKDW�VRRQ�DIWHU�HQUROOLQJ�LQ�WKH�)RXQGDWLRQ�&RXUVH�LQ�$UW�DQG�'HVLJQ��DW�'HUE\

&ROOHJH�RI�$UW�DQG�7HFKQRORJ\��QRZ�'HUE\�8QLYHUVLW\��,�VHW�DERXW�UHPRYLQJ�P\VHOI��DV

DUWLVW��IURP�WKH�DUW�PDNLQJ�SURFHVV��DQG�OHW�P\�SDLQWLQJV�GLFWDWH�WKHLU�RZQ�GHYHORSPHQW

WKURXJK�VLPSOH�UXOH�VHWV��,�ZDV�IDVFLQDWHG�E\�KRZ�FRPSOH[�WKH�RXWFRPHV�FRXOG�EH��7KLV

ZRUN�SXW�PH�FORVH�WR�WKH�6\VWHPV�$UW�PRYHPHQW��PDNLQJ�ZKDW�LV�VRPHWLPHV�QRZ�FDOOHG

DOJRULWKPLF�DUW��&RLQFLGHQWDOO\��7KH�6HOILVK�*HQH�� �'DZNLQV�������DSSHDUHG� LQ� WKH�FRXUVH

UHDGLQJ�OLVW��,�ZDV�VWUXFN�E\�WKH�LPSOLFDWLRQV�RI�5LFKDUG�'DZNLQVªV�LGHDV��RQH�RI�ZKLFK�LV

WKDW�DSSDUHQWO\�SXUSRVHIXO�EHKDYLRXU�FDQ�EH�GULYHQ�EOLQGO\�E\�ORZ�OHYHO�PHFKDQLFDO�SURF�

HVVHV��,�ODWHU�UHDG�7KH�%OLQG�:DWFKPDNHU��'DZNLQV�������DQG�UHPDLQ�LPSUHVVHG�E\�WKH�YLU�

WXRVLW\�RI�'DZNLQVªV� VLPSOH�DOJRULWKP�� ,�EHJDQ� WR� VXVSHFW� WKDW� YHU\� VLPSOH�SDWWHUQ� V\V�

WHPV��DV�IRXQG�LQ�6\VWHPV�$UW��PLJKW�VKDUH�PXFK�ZLWK�ELRORJ\��,�ZDQWHG�WR�WU\�WKLV�RXW

IRU�P\VHOI��VR�,�ERXJKW�D�FRS\�RI�WKH�WKHQ�QHZ�9LVXDO�%DVLF�DQG�EHJDQ�WR�ZULWH�SURJUDPV�

/RRNLQJ�EDFN�DW�WKRVH�SURJUDPV��,�VHH�WKH\�ZHUH�VWUDQJH�K\EULGV�RI�DUWLILFLDO�QHXUDO�QHW�

ZRUNV��JHQHWLF�DOJRULWKPV��DQG�FHOOXODU�DXWRPDWD��0\�UHVHDUFK��WKRXJK�IRUPOHVV��KDG�EH�

JXQ�

$W�WKH�7KLUG�,QWHUQDWLRQDO�6\PSRVLXP�RQ�(OHFWURQLF�$UW��,�VDZ�ZRUN�SUHVHQWHG�E\�3DWWLH

0DHV��������DQG�.DUO�6LPV��������WKDW�H[FLWHG�PH�VR�PXFK�,�KDG�WR�WDON�WR�WKHP�ERWK

DERXW�LW��,�OHDUQW�WKHUH�ZHUH�TXLWH�ZHOO�HVWDEOLVKHG�OLQNV�EHWZHHQ�DOJRULWKPLF�DUW�DQG�PD�

FKLQH�LQWHOOLJHQFH��)RU�H[DPSOH��P\�ROG�IDYRXULWH�DUW�MRXUQDO�/HRQDUGR��RQFH�WKH�DERGH�RI

3



YL

DUW�VFLHQFH� IULQJH�GZHOOHUV�� DSSHDUHG� QRZ�� XSRQ� UH�DFTXDLQWDQFH�� WR� EH� VTXDUHO\� LQ� WKH

PLGGOH�RI�D�QHZ�PRYHPHQW�¥�RQH�HPEUDFLQJ�DUW�DQG�PDFKLQHV�ZLWK�D�QHZ�YLWDOLW\�

,� EHFDPH� YHU\� UHFHSWLYH� WR� UHODWHG� LGHDV�� DQG� EHJDQ� WR� GLVFRYHU� QHZ� VRXUFHV�� 6WXDUW

.DXIIPDQªV�DXWRFDWDO\WLF�QHWZRUNV��.DXIIPDQ��������7KH�%HDXW\�RI�)UDFWDOV�E\�3HLWJHQ�DQG

5LFKWHU���������&KDRV�E\�-DPHV�*OHLFN���������EXW�PRVW�VLJQLILFDQWO\��$UWLILFLDO�/LIH�E\�6WH�

YHQ�/HY\���������%URZVLQJ�LQ�$ULHO�ERRNVKRS�RQH�GD\��FDVXDOO\�IOLFNLQJ�WKURXJK�WKH�SDJHV

RI� WKLV� ERRN�� ,�ZDV� VXGGHQO\� DVWRQLVKHG� WR� VHH�� LQ� DQ� RGGO\�FRORXUHG� WULDQJXODU� LPDJH�

ZKDW�,�WKRXJKW�ZDV�D�UHSURGXFWLRQ�RI�RQH�RI�P\�SDLQWLQJV��SDLQWHG�ZKHQ�,�ZDV�D�)LQH�$UW

VWXGHQW� DW� /LYHUSRRO� 6FKRRO� RI� $UW� �QRZ� /LYHUSRRO� -RKQ�0RRUHV� 8QLYHUVLW\���0\� ILUVW

WKRXJKW�ZDV�WKDW�WKH�SDLQWLQJ��RQH�RI�PDQ\�,�KDG�OHIW�DW�WKH�FROOHJH��KDG�VRPHKRZ�IRXQG

LWV� ZD\� LQWR� /HY\ªV� KDQGV�� DQG� SULQWHG� ZLWKRXW� DWWULEXWLRQ��2Q� UHDGLQJ� WKH� FDSWLRQ�� ,

IRXQG�WKH�WUXWK�ZDV�PXFK�PRUH�LQWULJXLQJ��7KH�LGHD�,�KDG�XVHG�LQ�WKH�SDLQWLQJ�KDG�EHHQ

FR�GLVFRYHUHG�E\�6WHSKHQ�:ROIUDP��������DW�DERXW�WKH�VDPH�WLPH��<HW�ZKLOH�,�ZDV�FRQWHQW

WR�PHUHO\� FUHDWH� LPDJHV�� KLV� ZRUN� UHVXUUHFWHG� WKH� ILHOG� RI� FHOOXODU� DXWRPDWD�� ,� ERXJKW

/HY\ªV�ERRN�DQG�UHDG�LW�LPPHGLDWHO\��QRWLFLQJ�WKDW�PDQ\�RI�WKH�SHRSOH�PHQWLRQHG�LQ�LWV

SDJHV� ZRUNHG� LQ� FRJQLWLYH� VFLHQFH�� $W� WKH� WLPH� ,� KDG� QR� LGHD� ZKDW� FRJQLWLYH� VFLHQFH

PHDQW��/DWHU��ZKHQ�E\�FKDQFH�D� IULHQG�VKRZHG�PH�D�EURFKXUH� IRU�D�FRXUVH�LQ� WKH�VDPH

VXEMHFW�DW�WKH�8QLYHUVLW\�RI�1HZ�6RXWK�:DOHV��,�ZDV�LQWHUHVWHG�HQRXJK�WR�FDOO�WKH�8QLYHU�

VLW\�IRU�PRUH�LQIRUPDWLRQ��7KH�IROORZLQJ�GD\�,�HQUROOHG�

7KHUH�LV�PRUH�WR�LW�WKDQ�WKDW��RI�FRXUVH��7R�UHWXUQ�WR�8QLYHUVLW\�DIWHU�DQ�DEVHQFH�RI�WKLU�

WHHQ�\HDUV�LV�QR�FDVXDO�XQGHUWDNLQJ��$�EUDLG�RI�SURFHVVHV�KDG�FRPELQHG�WR�JHW�PH�WKHUH�

)LUVW��P\�LQWHUHVW�LQ�FRPSXWHUV�EHJDQ�LQ������ZKHQ�P\�VFKRRO�PDWKHPDWLFV�FODVV�PDGH�D

YLVLW�WR�©7KH�&RPSXWHUª�DW�'HUE\�&ROOHJH�RI�$UW�DQG�7HFKQRORJ\��,�ZURWH�D�VLOO\�SURJUDP

LQ�)2575$1��7ZR�\HDUV�ODWHU��KDYLQJ�HQUROOHG�LQ�WKH�)RXQGDWLRQ�&RXUVH��,�UDQ�D�VHULHV

RI�LWHUDWLYH�JUDSKLFV�SURJUDPV�RQ�WKH�VDPH�,%0�PDLQIUDPH��/DWHU��DW�/LYHUSRRO��,�WR\HG

ZLWK�VRPH�RI�WKH�YHU\�ILUVW�PLFURFRPSXWHUV�WR�UHDFK�(QJODQG��7KH\�ZHUH�7DQG\�756����

$SSOH�,,��DQG�&RPPRGRUH�3(7�PDFKLQHV��EXW�,�KDG�OLWWOH�LGHD�RI�ZKDW�WR�GR�ZLWK�WKHP�

DQG�IHZ�WRROV��,�ERXJKW�D�6LQFODLU�=;���DIWHU�JUDGXDWLQJ��DQG�WDXJKW�P\VHOI�%$6,&�ODWH�DW

QLJKW��7KLV�QHZ�VNLOO�HYHQWXDOO\�OHG�LQWR�D�ZLGH�UDQJLQJ�PDUNHWLQJ�FDUHHU�LQ�WKH�EXUJHRQ�

LQJ�FRPSXWHU�LQGXVWU\��<HW�WKH�FRPPHUFLDO�ZRUOG�,�H[SHULHQFHG�SURYHG�TXLWH�VKDOORZ��WKH

LQWHOOHFWXDO�VORSSLQHVV�ZRUULHG�PH��DQG�,�IHDUHG�GHJHQHUDWLRQ��,�NQHZ�,�QHHGHG�D�JRRG�LQ�

WHOOHFWXDO�FKDOOHQJH�
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$�QXPEHU�RI�0%$�JUDGXDWHV�KDG�ZRUNHG�ZLWK�PH�� LQ�YDULRXV� MREV��7KLV�KDG�EHJXQ� WR

PDNH� PH� IHHO� WKH� QHHG� WR� LPSURYH� P\� TXDOLILFDWLRQV�� EXW� VLPSO\� DFTXLULQJ� DQ� 0%$

VHHPHG�SRLQWOHVV��,�ZRXOG�RQO\�EH�FDWFKLQJ�XS�ZLWK�WKHP��,�ZDQWHG�VRPHWKLQJ�WKDW�VRPH�

KRZ�OHDSIURJJHG�ZKDW�WKH\�KDG��DQG�ZDV�DW�WKH�VDPH�WLPH�PRUH�IXQGDPHQWDO�

:RUNLQJ�RQ�ODUJH�PDUNHWLQJ�F\FOHV� LQ�HTXDOO\� ODUJH�FRPSDQLHV��,�EHJDQ�WR�VHH��EHODWHGO\

SHUKDSV��WKDW�WKH�PRVW�VLJQLILFDQW�YDULDEOH�RI�DQ\�V\VWHP�LV�LWV�SHRSOH��,�GHYHORSHG�VHQVL�

WLYLW\� WR� WKH� LPSRUWDQFH� RI� LQGLYLGXDOV�ZLWKLQ� V\VWHPV�� WR� WKHLU�PLQGV�� DQG� DWWLWXGHV�� ,

ZDQWHG�WR�NQRZ�PRUH�DERXW�KRZ�SHRSOH�OHDUQ�DQG�WKLQN�

4XHVWLRQV�DERXW�WKH�RSHUDWLRQ�RI�WKH�EUDLQ�VHHPHG�WR�OLH�DW�WKH�HQG�RI�D�QXPEHU�RI�LQ�

WHUHVWLQJ� VXEMHFWV�� ,� RIWHQ� UHDG� RU� OLVWHQHG� WR� YDJXH� GLVFRXUVHV� RQ� WKH� FXULRXV� WRSLF� RI
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