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,QWURGXFWLRQ��35$� LQYROYHV� SURMHFW� VWDII� OHDUQLQJ� WRJHWKHU� ZLWK�YLOODJHUV� DERXW� WKH� YLOODJH�� 0XFK� RI� WKH� VSUHDG� RI�SDUWLFLSDWRU\� UXUDO� DSSUDLVDO� �35$�� DV� DQ� HPHUJLQJ�IDPLO\� RI� DSSURDFKHV� DQG�PHWKRGV� KDV� EHHQ� ODWHUDO��6RXWK�6RXWK�� WKURXJK� H[SHULHQWLDO� OHDUQLQJ� DQG�FKDQJHV�LQ�EHKDYLRU��ZLWK�GLIIHUHQW�ORFDO�DSSOLFDWLRQV��5DSLG�VSUHDG�KDV�PDGH�TXDOLW\�DVVXUDQFH�D�FRQFHUQ��ZLWK� GDQJHUV� IURP� ³LQVWDQW� IDVKLRQ´�� UXVKLQJ��IRUPDOLVP� DQG� UXWV�� 3URPLVLQJ� SRWHQWLDOV� LQFOXGH�IDUPHUV¶� RZQ� IDUPLQJ� V\VWHPV� UHVHDUFK�� DOWHUQDWLYHV�WR�TXHVWLRQQDLUH�VXUYH\V��PRQLWRULQJ��HYDOXDWLRQ�DQG�ODWHUDO� VSUHDG� E\� ORFDO� SHRSOH�� HPSRZHUPHQW� RI� WKH�SRRUHU� DQG� ZHDNHU�� DQG� SROLF\� UHYLHZ�� &KDQJHV� LQ�SHUVRQDO�EHKDYLRU�DQG�DWWLWXGHV��DQG�LQ�RUJDQL]DWLRQDO�FXOWXUHV�� DUH� LPSOLHG�� 35$� SDUDOOHOV� DQG� UHVRQDWHV�ZLWK� SDUDGLJP� VKLIWV� LQ� WKH� VRFLDO� DQG� QDWXUDO�VFLHQFHV�� EXVLQHVV� PDQDJHPHQW�� DQG� GHYHORSPHQW�WKLQNLQJ��VXSSRUWLQJ�GHFHQWUDOL]DWLRQ��ORFDO�GLYHUVLW\��DQG�SHUVRQDO�UHVSRQVLELOLW\��35$�IORZV�IURP�DQG�RZHV�PXFK�WR�WKH�WUDGLWLRQV�DQG�PHWKRGV� RI� SDUWLFLSDWRU\� UHVHDUFK� �� DSSOLHG�DQWKURSRORJ\��DQG�ILHOG�UHVHDUFK�RQ�IDUPLQJ�V\VWHPV��DQG� KDV� HYROYHG� PRVW� GLUHFWO\� IURP� D� V\QWKHVLV� RI�DJURHFRV\VWHP� DQDO\VLV� � DQG� UDSLG� UXUDO� DSSUDLVDO��55$����
35$�WHFKQLTXHV���7KHUH� DUH� VL[� SRSXODU� WHFKQLTXHV�PHWKRGV� WKDW� DUH�XVHG� WR� IDFLOLWDWH� 35$� H[HUFLVH� WKDW� HQDEOHV� WKH�

FRPPXQLW\�WR�GHYHORS�DQG�FRPSLOH�D�GHWDLOHG�SURILOH�RI�WKHPVHOYHV�DQG�WKHLU�VLWXDWLRQ��� 9HQQ�'LDJUDP�9HQQ� 'LDJUDPV� DUH� GUDZQ� WR� KHOS� XQGHUVWDQG� WKH�FXUUHQW� IRUPDO� DQG� LQIRUPDO� LQVWLWXWLRQV� LQ� WKH� DUHD�XQGHU� VWXG\� DQG� WKH� QDWXUH� RI� UHODWLRQVKLS� EHWZHHQ�WKH� FRPPXQLWLHV� DQG� WKHVH� H[LVWLQJ� LQVWLWXWLRQV� DQG�VWUXFWXUHV�� 7KH� FRPPXQLW\� LV� OHG� WR� LGHQWLI\� WKHLU�QHHGV��DQDO\]H�WKHVH�QHHGV�DQG�DVVHVV�WKH�FDXVH�DQG�HIIHFW� UHODWLRQVKLS�� 7KLV� SURFHVV� SURYLGHV� DQ�RSSRUWXQLW\� IRU� WKH�FRPPXQLW\� WR� DUULYH� DW� WKH�PRVW�SUHVVLQJ� RU� SULRULW\� QHHG� XWLOL]LQJ� D� ORJLFDO� IRUPDW�DQG� WKLV� RIWHQ� FXOPLQDWHV� LQWR� D� SUREOHPV�WUHH�&OD\WRQ���������� 7LPH�OLQH�7KLV� WHFKQLTXH� GHVFULEHV� FKURQRORJLHV� RI� HYHQWV��OLVWLQJ� PDMRU� UHPHPEHUHG� HYHQWV� LQ� D� YLOODJH� ZLWK�DSSUR[LPDWH� GDWHV�� 7KH� SURFHVV� LQYROYHV� HOGHUO\�SHRSOH� LQ� D� YLOODJH� WR� QDUUDWH� WKHLU� OLIH� KLVWRU\��VXPPDUL]LQJ� PDMRU� HYHQWV� DQG� FKDQJHV� WKDW� KDYH�WDNHQ�SODFH�RYHU�D�SHULRG�RI� WLPH��0DMRU�HYHQWV�DQG�SROLWLFDO� UHJLPHV� LQFOXGLQJ� WKHLU� VLJQLILFDQFH� DQG�LQIOXHQFH�WR�WKH�FKDQJH�LQ�WKH�OLYHV�RI�WKH�FRPPXQLW\�RYHU� WLPH� DUH� UHFRUGHG�� 7LPH� OLQH� VKRZV� D� EURDG�PRYHPHQW�RI�GLIIHUHQW�DVSHFWV�LQ�D�YLOODJH�GXULQJ�WKH�FRPPXQLW\¶V�OLIHWLPH�&KDPEHUV���������� 7LPH�WUHQG�7KLV� LV� D� WHFKQLTXH� ZKHUH� SHRSOH� JLYHQ� DQ�RSSRUWXQLW\� WR� DFFRXQW� DERXW� WKHLU� SDVW� DQG� GLVFXVV�KRZ� WKLQJV�FORVH� WR�WKHP�KDYH�FKDQJHG�� ,VVXHV�VXFK�DV� HFRORJLFDO� KLVWRU\�� FKDQJHV� LQ� ODQG�XVH�� FURSSLQJ�
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SDWWHUQV�� FKDQJHV� LQ� FXVWRPV�� SUDFWLFHV� 	� WUHQGV� LQ�SRSXODWLRQ�� PLJUDWLRQ�� HGXFDWLRQ�� KHDOWK�� SULFHV��\LHOGV�� HWF��7KLV� WHFKQLTXH� LV�PRUH�SUHFLVH� LQ�JLYLQJ�LQGLFDWLRQ� RI� FKDQJH� �LQFUHDVH� RU� GHFUHDVH�� DERXW� D�SDUWLFXODU�LWHP�DFWLYLW\�.*9.���������� 0DSSLQJ�7KLV�LV�ZKHUH�SHRSOH�XVH�JURXQG��IORRU�RU�IOLS�FKDUWV�WR�PDS�DQG�GUDZ�WKH�GLIIHUHQW�DVSHFWV�RI�WKHLU�YLOODJH�H�J�� VRFLDO� LVVXHV�� GHPRJUDSKLF�� UHVRXUFHV�� KHDOWK��ZHDOWK��OLWHUDF\��OLYHVWRFN��HFRQRPLF�DFWLYLWLHV��ZDWHU�UHVRXUFHV�� WUHHV�� KRXVLQJ� OD\RXW� HWF�� 7KLV� WHFKQLTXH�SRUWUD\V�WKH�LPDJH�GZHOOLQJV�LQ�D�YLOODJH�+ROODQGDQG�DQG�%ODFNEXUQ���������� 7UDQVHFW�:DON�7KLV� LV� D� V\VWHPDWLFDO� ZDON� ZLWK� WKH� &RPPXQLW\�PHPEHUV� WKURXJK� WKH� YLOODJH� REVHUYLQJ�� GLVFXVVLQJ��LGHQWLI\LQJ� GLIIHUHQW� IRUPV�� ORFDO� WHFKQLTXHV��LQWURGXFHG� WHFKQRORJLHV�� VHHNLQJ� WKHLU� XVHV��SUREOHPV�� VROXWLRQV� DQG� RSSRUWXQLWLHV�� ,W� LV� GRQH� WR�HQVXUH� WKDW� WKH� WHDP� IXOO\� H[SORUHV� WKH� VSDWLDO�GLIIHUHQFHV� LQ� WKH� FRPPXQLW\�� DVVHVVLQJ� WKH�LQIUDVWUXFWXUH� WKDW� H[LVWV� DQG� DQ\� SRVVLEOH� DFWLYLWLHV�WKDW�PLJKW�EH�WDNLQJ�SODFH�ZLWKLQ�WKH�YLOODJH��� 0DWUL[�0DWUL[�LV�D�UDQNLQJ�	�VFRULQJ�WHFKQLTXH�WKDW�LV�XVHG�WR� GLVFRYHU� ORFDO� DWWLWXGHV� DQG� SHUFHSWLRQV� DERXW� D�SDUWLFXODU� UHVRXUFH��7KLV�PD\�EH�DERXW� WKH� ODQG�XVH��ZDWHU� FRQVHUYDWLRQ� PHDVXUHV�� VHDVRQV�� ZHDWKHU�FRQGLWLRQV�� UDLQIDOO� SDWWHUQ� RU� UDLQIDOO� GLVWULEXWLRQ��LQWHQVLW\� DQG� HIILFLHQF\�� 7KHVH� DUH� DVVHVVHG� WR�GHWHUPLQH� WKH� H[WHQW� WKH\� DIIHFW� DQG� LQIOXHQFH� WKH�ZD\� RI� OLIH� ZLWKLQ� WKH� FRPPXQLW\�� 7KLV� KHOSV� WR�SURYLGH� D� EHWWHU� XQGHUVWDQGLQJ� RI� FRQVWUDLQWV� DQG�RSSRUWXQLWLHV�IRU�SRVVLEOH�GHYHORSPHQW�LQWHUYHQWLRQV��$ JUDSK� LV� XVXDOO\� GUDZQ� LQ� D� PDWUL[� IRUPDW�GLVSOD\LQJ�WKHVH�FRQVWUDLQWV�DQG�RSSRUWXQLWLHV��
�6WHSV�LQ�SDUWLFLSDWRU\�SODQQLQJ�35$�KDV�VWHSV�RI�SODQQLQJ�����'HILQLQJ�WKH�REMHFWLYH�RI�35$���� 6LWH� VHOHFWLRQ� DQG� FOHDUDQFH� IRUP� ORFDO�DGPLQLVWUDWLYH� RIILFLDOV�� )UR� SURJUDPPHG�LPSODQWDWLRQ� �RU�� SUREOHP� VROYLQJ� SXUSRVH�� )RU� VLWH�VHOHFWLRQ��XVH�UDQNLQJ�PHWKRGV�ZLWK�ORFDO�SHRSOH�DQG�RXWVLGHUV��WKHQ�VHOHFW�WKH�VLWHV�IRU�LQWHUYHQWLRQ�(NLQV������������3UHOLPLQDU\�YLVLW�� 6XUYH\�WHDP�YLVLW�� ([WHQGHG�GLVFXVVLRQ�ZLWK�ORFDO�OHDGHUV�� $JUHHPHQW�WR�GR�D�35$�� 6KDULQJ�UHVSRQVLELOLWLHV�ZLWK�WKH�SHRSOH����'DWD�FROOHFWLRQ�� /RFDO�SHRSOH�DQG�VXUYH\�WHDP�FROOHFW�LQIRUPDWLRQ�� 7KH�GDWD�LQFOXGHV��� 6SDWLDO�GDWD�� 7LPH�UHODWHG�LQIRUPDWLRQ�

� 'DWD�RQ�LQVWLWXWLRQV�DQG�VRFLDO�VWUXFWXUHV�� 7HFKQLFDO�LQIRUPDWLRQ����'DWD�DQDO\VLV�� 35$�WHDP�VSHQGV�GD\V�RUJDQL]LQJ�LQIRUPDWLRQ�� 0DNH� ODUJH� FKDUWV� DQG� WDEOHV� RI� WUHQGV�� PDSV�WUDQVHFWV�HWF�� &RPSLOH�D�OLVW�RI�DOO�WKH�SUREOHPV�PHQWLRQHG�� 6XPPDUL]HG�WKH�SUREOHPV����5DQNLQJ�SUREOHPV�� 3UHVHQW� WR� WKH�FRPPXQLW\�GDWD�FROOHFWHG� LQ�D� ODUJH�PHHWLQJ�� ,QFOXGH�OLQH�GHSDUWPHQW�VWDII�'$�V�HWF�� 5DQN�WKH�SUREOHPV�E\�GLVFXVVLRQ�DQG�YRWLQJ����)RUPXODWH�DQG�UDQN�RSSRUWXQLWLHV�� )URP� GLVFXVVLRQ� JURXSV� RQ� WKH� VROXWLRQV� RI� WKH�SUREOHPV�� 2EWDLQ�DGYLVH�IURP�WKH�WHFKQLFDO�RIILFHUV�RQ��� )HDVLELOLW\�� 6XVWDLQDELOLW\�� 3URGXFWLYLW\�� (TXLW\�RI�WKH�VROXWLRQV�� 5DQN�RSSRUWXQLWLHV�� 6HW�DQ�DFWLRQ�SODQV����$GRSWLRQ�RI�DFWLRQ�SODQV�� /RRN� IRU� WHFKQLFDO� LQIRUPDWLRQ� WR� GHYHORS� D�FRPSUHKHQVLYH�SODQ�� 6SHFLILF�H[SHUW�MRLQ�35$�WHDP�� /LQH� PLQLVWU\� GHSDUWPHQWV� WDNH� SDUW� LQ� WKH�LPSOHPHQWDWLRQ����,PSOHPHQWDWLRQ�� $OO�SDUWQHUV�LQ�GHYHORSPHQW�FRQWULEXWHV�WR�DFWLYLWLHV�DV��� 0DQSRZHU�DOORFDWLRQ�� 0DWHULDOV�QHHGHG�� 7LPH�QHHGHG�� )XQGV�UHTXLUHG�3UHWW\���������
35(3$5$7,216�%()25(�7+(�35$��3URSHU�SUHSDUDWLRQV�GHWHUPLQH�WKH�VXFFHVV�RI�35$�IRU�LW� LQYROYHV� OHDUQLQJ�E\�GRLQJ� DQG� GHSHQGV� RQ� WHDP�FRQWULEXWLRQV��,Q�DGGLWLRQ�WR�VHOHFWLQJ�WKH�VLWH�ZKHUH�35$� LV� WR� EH� FRQGXFWHG� DQG� FROOHFWLQJ� VHFRQGDU\�LQIRUPDWLRQ� UHJDUGLQJ� WKH� VSHFLILF� VLWHV� DQG� WKHLU�QHLJKERUKRRGV��LW�LV�QHFHVVDU\�WR��x (VWDEOLVK�D�35$�7HDP��x (VWDEOLVK�D�.XVKHW�35$�&RPPLWWHH��x &RQGXFW� 3UHOLPLQDU\� 9LVLWV� WR� WKH�&RPPXQLW\��x 'HYHORSLQJ�35$�6FKHGXOH�����7KH�35$�7HDP��7KH�35$�7HDP�FRQVLVWV�ILYH�IDFXOW\�PHPEHUV�RI�WKH�IDFXOW\�RI�EXVLQHVV�DQG�HFRQRPLFV��1RWH� WKDW� RWKHU� PHPEHU�V�� DOUHDG\� LQYROYHG� LQ�GHYHORSPHQW�DFWLYLWLHV� LQ�RU�QHDU� WKH� VSHFLILHG�DUHDV�VKDOO�EH�LQFOXGHG�LI�IRXQG�QHFHVVDU\��IRU�LQ�35$��WKH�7HDP� LV� H[SHFWHG� WR� KDYH� WKH� QHFHVVDU\� WHFKQLFDO�
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NQRZ� KRZ� LQ� GLIIHUHQW� DUHDV� �DJULFXOWXUH�� KHDOWK��HGXFDWLRQ�� LQIUDVWUXFWXUH�� FUHGLW�� PDUNHWLQJ�� FXOWXUH��HWF����,W�DOVR�QHHGV�WR�KDYH�D�IDLU�JHQGHU�FRPSRVLWLRQ��$OWKRXJK�HYHU\�WHDP�PHPEHU�VKRXOG�EH�IDPLOLDU�ZLWK�DOO� DVSHFWV� RI� WKH� 35$�� HDFK� WHDP� PHPEHU� LV� DOVR�GHVLJQDWHG� IRU� VSHFLILF� WDVNV�ZKLFK�DUH�GHVFULEHG�DV�IROORZV�1&$(5���������D�� 35$� WHDP� OHDGHU� 2QH� RI� WKH� 35$� 7HDP�PHPEHUV�ZLOO�EH�GHVLJQDWHG�DV�D�OHDGHU�LQ�HDFK�RI�WKH�IRXU�35$V��7KDW�LV�RQH�WHDP�OHDGHU�ZLOO�EH�DVVLJQHG�IRU�HDFK�RI�WKH�IRXU�YLOODJHV��7KH�WHDP�OHDGHU�ZLOO�EH�VHOHFWHG� LQ� VXFK� D� ZD\� WKDW� IRXU� PHPEHUV� ZLOO�DOWHUQDWLYHO\� VHUYH� DV� WHDP� OHDGHUV� IRU� HDFK� RI� WKH�IRXU�35$V��7KH�UROH�RI�WKH�WHDP�OHDGHU�LV�WR�6FRRQHV���������x 3OD\�WKH�OHDGLQJ�UROH�LQ�WKH�IRUPDWLRQ�RI�WKH�YLOODJH�35$�FRPPLWWHH��x (QVXUH� WKDW� DOO� SUHSDUDWRU\� ZRUN� KDV� EHHQ�GRQH��x 0DNH� VXUH� WKDW� WKH� REMHFWLYHV� RI� HDFK�VHVVLRQ�DUH�DFKLHYHG��x &RRUGLQDWH�SUHSDUDWLRQ�RI�WKH�35$�UHSRUW��x 5HVROYH�DQ\�SUREOHPV�ZKLFK�PD\�DULVH��x $VVLJQ� IDFLOLWDWRUV� DQG� QRWH�WDNHUV� IRU� HDFK�VHVVLRQ��x 2UJDQL]H� WKH� UHSRUWV� IURP� WKH� QRWH�WDNHU�V�LQWR�D�FRKHUHQW�ZKROH��x :RUN� DV� WKH� SULQFLSDO� HGLWRU� RI� WKDW�SDUWLFXODU�35$�UHSRUW��,PSRUWDQWO\��WKH�35$�WHDP�OHDGHU�LV�DOVR�UHVSRQVLEOH�IRU�HQVXULQJ�WKDW�DOO�WHFKQLFDO�DUHDV�DUH�DSSURSULDWHO\�FRYHUHG�� 7KRXJK� QRW� LQWHQGHG� WR� GR� VR��PDQ\� 35$�H[HUFLVHV� PD\� UHIOHFW� WKH� WHFKQLFDO� ELDV� RI� WKH�IDFLOLWDWRUV� RU� QRWH�WDNHUV� DV� RSSRVHG� WR� FRPPXQLW\�QHHGV� DQG� LQWHUHVWV�� 7KLV� VKRXOG� EH� DYRLGHG� DW� DOO�FRVWV��DQG�WKH�35$�WHDP�OHDGHU�VKRXOG�HQVXUH�WKDW��E��)DFLOLWDWRU� )RU�HDFK�35$�VHVVLRQ��RQH�LQGLYLGXDO�VKRXOG�EH�GHVLJQDWHG�DV�WKH�OHDG�IDFLOLWDWRU��QRWH�WKDW�WKH� WHDP� OHDGHU� PD\� DOVR� VHUYH� DV� D� IDFLOLWDWRU� LQ�VRPH�RI�WKH�VHVVLRQV���$V�D�NH\�REMHFWLYH�RI�WKH�35$�LV�WR�SURPRWH�DFWLYH�FRPPXQLW\�SDUWLFLSDWLRQ��WKH�UROH�RI�WKH�IDFLOLWDWRU�LV�YHU\�LPSRUWDQW�DQG�LQFOXGHV��
%HIRUH�WKH�6HVVLRQ��x .QRZLQJ� WKH� FRQWHQWV� RI� WKHLU� VHVVLRQ�YHU\�ZHOO� LQ�RUGHU�WKDW�WKH\�UDUHO\�KDYH� WR�ORRN�DW�WKH�PDQXDO�IRU�JXLGDQFH�x (QVXULQJ�WKDW�WKH�VLWH�LV�ZHOO�SUHSDUHG�±�WKDW�WKHUH�DUH�HQRXJK�SODFHV�WR�VLW��WKDW�WKHUH�LV�QRW�WRR�PXFK�QRLVH�FORVH�E\��WKDW�WKH�DUHD�LV�ZHOO�VKDGHG��HWF��x (QVXULQJ� WKDW� WKH� VHDWLQJ� DUUDQJHPHQW� LV�JRRG�±�DQG�WKDW�SDUWLFLSDQWV�FDQ�EH�VHDWHG�LQ� D� FLUFOH� VR� WKDW� WKH\� FDQ� VHH� WKH�IDFLOLWDWRU�� RWKHU� SDUWLFLSDQWV�� DV� ZHOO� DV�DQ\�IOLSFKDUW�RU�EODFNERDUG�ZKLFK�PD\�EH�

XVHG�� ,PSRUWDQW�� LI� SDUWLFLSDQWV� DUH� QRW�SURSHUO\�VHDWHG��KDYH�HYHU\RQH�JHW�XS�DQG�UHDUUDQJH� WKH� PHHWLQJ� SODFH�� 'XULQJ� WKH�6HVVLRQ�x (QVXULQJ�WKDW�DOO�SDUWLFLSDQWV�XQGHUVWDQG�DQG�FRQWULEXWH�WR�WKH�GLVFXVVLRQV����� ,I� RQH� SDUWLFLSDQW� LV� WDONLQJ� WRR�PXFK�� WKDQN� KLP�KHU� IRU� KLV�KHU�FRPPHQWV� DQG� DVN� DQRWKHU�RSLQLRQ������ ,I� VRPH� SDUWLFLSDQWV� DUH� QRW�FRQWULEXWLQJ� DW� DOO�� DVN� WKHP�GLUHFWO\�ZKDW�WKH\�WKLQN����� 'R� QRW� OHW� RQO\� RQH� SHUVRQ� RU� D�VPDOO� JURXS� RI� SDUWLFLSDQWV�GRPLQDWH�WKH�GLVFXVVLRQV����� 3D\�VSHFLDO�DWWHQWLRQ�WR�ZRPHQ�DQG�WKH� SRRU� ZKR� PD\� QRW� IHHO�FRPIRUWDEOH�FRQWULEXWLQJ��x (QVXULQJ� WKDW� WHDP� PHPEHUV� VKDUH� WKHLU�LGHDV�RQO\�DIWHU�WKH�FRPPXQLW\�PHPEHUV�KDYH�SURYLGHG� WKHLU� RZQ�� DQG� WKDW� WKH� WHDP�PHPEHUV� DYRLG� LQIOXHQFLQJ� WKH� FRPPXQLW\¶V�GHFLVLRQV��x 0DQDJLQJ� WKH�WLPH�DYDLODEOH�IRU�WKH�VHVVLRQ�WR�HQVXUH�WKDW�DOO�REMHFWLYHV�DUH�DFKLHYHG��x $W� WKH� HQG� RI� WKH� VHVVLRQ��WKDQN� SDUWLFLSDQWV� IRU� WKHLU� FRQWULEXWLRQV� DQG�H[SODLQ� WR� WKHP� WKH�QH[W� DFWLYLW\�'UXPPRQG����������
&RQFOXVLRQ��$V� D� UHVXOW� RI� WKH� 35$V�� WKH� FRPPXQLWLHV� DUH�H[SHFWHG�WR�DWWDLQ�PDQ\�EHQHILWV�LQFOXGLQJ��� ([SUHVVLQJ�WKHLU�RZQ�LGHDV�DQG�FRQFHUQV��� 2UJDQL]LQJ� WKHLU� NQRZOHGJH� DERXW� WKH� SDVW� DQG�SUHVHQW��� ,GHQWLI\LQJ� DV� D� FRPPXQLW\� WKHLU� SUREOHPV�� WKH�FDXVHV�RI�WKHVH�SUREOHPV�DQG�SRVVLEOH�VROXWLRQV��� 'HYHORSLQJ� D� FRPPRQ� SODQ� WR� DGGUHVV� WKHVH�SUREOHPV��� 'HYHORSLQJ� WKH� DELOLW\� WR� XVH� WKHLU� RZQ� UHVRXUFHV�PRUH�HIIHFWLYHO\�DQG�DWWUDFW�PRUH�UHVRXUFHV�IURP�WKH�RXWVLGH��7KH� DFDGHPLFLDQV�UHVHDUFKHUV� LQYROYHG� LQ� WKH�35$V�DUH�H[SHFWHG�WR�JHW�WKH�IROORZLQJ�EHQHILWV��� 'HYHORSLQJ� EHWWHU� XQGHUVWDQGLQJ� RI� UXUDO�HQYLURQPHQWV� DQG� VRFLDO� DV� ZHOO� DV� HFRQRPLF�G\QDPLVP�WDNLQJ�SODFH�WKHUH��� $SSUHFLDWLQJ�WKH�IDFW�WKDW�FRPPXQLWLHV�DUH�FDSDEOH�RI� DQDO\]LQJ� WKHLU� SUREOHPV� DQG� RXWOLQLQJ� SRVVLEOH�VROXWLRQV�WR�WKHLU�SUREOHPV��� 3DUWLFLSDWLQJ� LQ� GHVLJQLQJ� SRVVLEOH� VROXWLRQV� WR�FRPPXQLW\�SUREOHPV��
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� 8WLOL]LQJ�WKH�UHVXOWV�RI�WKH�35$�ZRUN�DV�D�UHVHDUFK�RXWSXW�IRU�SXEOLFDWLRQV�DQG�SUHVHQWDWLRQV��� %XLOGLQJ� WKHLU� UHVHDUFK� DQG� SUREOHP� LQYHVWLJDWLRQ�FDSDELOLWLHV��� 6XSSRUWLQJ� WKHLU�FODVVURRP�GLVFXVVLRQV� WR� VWXGHQWV�ZLWK�SUDFWLFDO�H[DPSOHV�IURP�WKH�35$�ILQGLQJV��7KH�PDLQ�REMHFWLYHV�RI�WKH�FXUUHQW�35$�DUH����� HPSRZHUPHQW� RI� UXUDO� FRPPXQLWLHV� E\� DVVLVWLQJ�WKHP� WR� V\VWHPDWLFDOO\� XWLOL]H� WKHLU� ORFDO� NQRZOHGJH�WR� LGHQWLI\�SUREOHPV�DQG�VWUHQJWKV��GHYHORS�VNLOOV�RI�DQDO\VLV�� DQG� GHVLJQ� DSSURSULDWH� PHFKDQLVPV� IRU�LQWHUYHQWLRQ� E\� WKHPVHOYHV� DQG�RU� E\� GHYHORSPHQW�DJHQWV����� DGYDQFHPHQW� RI� XQGHUVWDQGLQJ� E\�DFDGHPLFLDQV�UHVHDUFKHUV� RI� ORFDO� NQRZOHGJH� DQG�DFNQRZOHGJHPHQW�RI� WKH�FDSDFLW\�RI�FRPPXQLWLHV�WR�JDWKHU�GDWD��FRQGXFW�DQDO\VLV��DQG�LGHQWLI\�DV�ZHOO�DV�SULRULWL]H�SUREOHPV�DQG�VROXWLRQV����� XWLOL]DWLRQ� RI� WKH� UHVHDUFK� TXHVWLRQV�SUREOHPV�LGHQWLILHG�GXULQJ�WKH�35$V�IRU�IXUWKHU�LQYHVWLJDWLRQ����� GRFXPHQWLQJ� DQG� SUHVHQWLQJ� WKH� RXWFRPHV� RI� WKH�35$V�WR�GHYHORSPHQW�DJHQWV��JRYHUQPHQWDO�DQG�QRQ�JRYHUQPHQWDO�� DQG� RWKHU� VWDNHKROGHUV� VR� WKDW� WKH\�FRXOG� XQGHUWDNH� LQWHUYHQWLRQV� LQ� OLQH� ZLWK� WKH�ILQGLQJV��35$� FRQVLVWV� RI� D� VHULHV� RI� SDUWLFLSDWRU\� H[HUFLVHV�ZKLFK� KHOS� FRPPXQLW\� PHPEHUV� EHWWHU� DVVHVV� WKHLU�KLVWRU\�� UHVRXUFHV�� DQG� RYHUDOO� VLWXDWLRQ� DV� FRQFHUQV�DJULFXOWXUH�� KHDOWK�� PDUNHWLQJ�� FUHGLW�� FRSLQJ�PHFKDQLVPV�� HGXFDWLRQ�� DQG� RWKHU� LPSRUWDQW� DUHDV��'XULQJ� WKH� FRQGXFW�RI� WKH�35$V�� UXUDO�FRPPXQLWLHV�LQ�WKH�VHOHFWHG�YLOODJHV�ZLOO�JDWKHU�LQIRUPDWLRQ�RQ�WKH�UHVRXUFHV� WKH\� DOUHDG\� SRVVHVV�� RUJDQL]H� WKHLU�NQRZOHGJH�� VKDUH� H[SHULHQFH� DPRQJ� WKHPVHOYHV��OHDUQ� IURP� HDFK� RWKHU�� LGHQWLI\� DQG� SULRULWL]H� ORFDO�GHYHORSPHQW�QHHGV��DQG�GHYHORS�DFWLRQ�SODQV�ZKLFK�UHVSRQG�WR�WKHVH�QHHGV��7KH�PDQ\�GLIIHUHQW�SHUVSHFWLYHV�RQ�GDLO\�UHDOLW\�DQG�WKH� YLVXDOLVDWLRQ� RIIHU� JRRG� RSSRUWXQLWLHV� WR� JR�EH\RQG� WKH� PRVW� REYLRXV� DQG� GRPLQDQW� SRLQWV� RI�YLHZ� LQ� WKH� FRPPXQLW\�� 7KH� RQO\� ZDUQLQJ� KHUH�VKRXOG� EH� WKDW� WRR� PXFK� DWWHQWLRQ� WR� JURXS�GLVFXVVLRQV�� �DFWLYLWLHV�PLJKW�HQDEOH�VRPH�JURXSV�WR�GRPLQDWH�WKH�GLVFXVVLRQ��7KH�PHWKRGRORJ\�LV�RSHQ�WR�PRGLILFDWLRQ�� HYHU\ERG\� FDQ� GHYHORS� QHZ� WRROV� DQG�QHZ� ZD\V� RI� RUJDQLVLQJ� WKLQJV�� 7KLV� PDNHV� 35$�DSSOLFDEOH�LQ�D�YHU\�ZLGH�UDQJH�RI�VLWXDWLRQV��,QGHHG��LW�KDV�EHHQ�XVHG�LQ�ERWK�UXUDO�DQG�XUEDQ�DUHDV��ERWK�LQ�GHYHORSLQJ� FRXQWULHV� DQG� LQGXVWULDO� FRXQWULHV�� LQ�DJULFXOWXUH��LQ�KHDOWK�FDUH�DQG�LQ�VRFLDO�SURJUDPPHV��35$�FDQ�DOVR�EH�XVHG�WR�FROOHFW�GDWD��ORFDO�SHRSOH�DUH�DEOH� WR� JHQHUDWH� DQG�RU� FROOHFW� UHOLDEOH� GDWD� ZKLFK�WKH\�WKHPVHOYHV�DQDO\]H�DQG�XVH�IRU�SODQQLQJ���

&RUUHVSRQGLQJ�$XWKRU��)DNKWHK�*KDKUDPDQL��'DPDYDQG� %UDQFK�� ,VODPLF� $]DG� 8QLYHUVLW\��'DPDYDQG��,UDQ��&RUUHVSRQGLQJ�DXWKRU���IDNKWHK����#\DKRR�FRP

5HIHUHQFHV����� &RUQZDOO�� $��0DNLQJ� D� GLIIHUHQFH"�*HQGHU�DQG�SDUWLFLSDWRU\�GHYHORSPHQW��,'6�GLVFXVVLRQ�SDSHU���������������� 'UXPPRQG�� DQG� 1RQWRNR]R� 1DEDQH�� ³7KH�XVH�RI�LQGLJHQRXV�WUHHV�LQ�0KRQGRUR�'LVWULFW´��+DUDUH�� &HQWUH� IRU� $SSOLHG� 6RFLDO� 6FLHQFHV��-XQH����������� 'XQQ�� $�� 0��� ³1HZ� FKDOOHQJHV� IRU�H[WHQVLRQLVWV�� 7DUJHWLQJ� FRPSOH[� SUREOHPV�DQG� LVVXHV�´� 3DSHU� IRU� WKH� ��WK (XURSHDQ�6HPLQDU� RQ� ([WHQVLRQ� (GXFDWLRQ��8QLYHUVLGDGH�GH�7UDV�RV�0RQWHVH�$OWR�'RXUR��9LOD�5HDO��3RUWXJDO��6HSWHPEHU����������� (NLQV�� 3��� :HDOWK� %H\RQG� 0HDVXUH�� $Q�$WODV� RI� 1HZ� (FRQRPLFV� �/RQGRQ�� *DLD�%RRNV������������ *LEVRQ�� 7RQ\�� ³3ODQQLQJ� IRU� UHDO�� 7KH�DSSURDFK� RI� WKH� 1HLJKERXUKRRG� ,QLWLDWLYHV�)RXQGDWLRQ� LQ� WKH� 8.�´� 55$�1RWHV�� 1R�� ����������SS������������ +DKQ�� +��� $SSUHQGUH� DYHF� OHV� \HX��V¶H[SULPHU� DYHF� OHV� PDLQV�� GHV� SD\VDUWV��VH�ILXPHQW� LU� OD� JHVWLRQ� GX� WHUURLU��6ZLW]HUODQG�� $*5(&2/�� 2HNRUHQWUXP��/DQJHQEUXFN������������ +ROODQG�� -�� DQG� -��%ODFNEXUQ�� �HGV���:KRVH�YRLFH"� 3DUWLFLSDWRU\� UHVHDUFK� DQG� SROLF\�FKDQJH��/RQGRQ��8.��,7�3XEOLFDWLRQV����������� OQJOLV�� $QGUHZ� 6WHZDUW�� ³+DUYHVWLQJ� ORFDO�IRUHVWU\� NQRZOHGJH�� $� ILHOG� WHVW� DQG�HYDOXDWLRQ�RI� UDSLG� UXUDO�DSSUDLVDO� WHFKQLTXHV�IRU� VRFLDO� IRUHVWU\� SURMHFW� DQDO\VLV�´�'LVVHUWDWLRQ� SUHVHQWHG� IRU� WKH� GHJUHH� RI�0DVWHU� RI� 6FLHQFH� �(GLQEXUJK�� 8QLYHUVLW\� RI�(GLQEXUJK������������ ,8&1�� 6HHN���� DQG� <H� 6KDOO� )LQG��3DUWLFLSDWRU\�$SSUDLVDOV�ZLWK�D�*HQGHU�(TXLW\�3HUVSHFWLYH��0RGXOH���RI�WKH�250$�PRGXOHV�WRZDUGV�(TXLW\������������ .*9.�� 0DQFUMLHPUQI� 7UDLQLQJ� 0QQXXO��%LKDU�� ,QGLD�� .ULVKL� *UDP� 9LNDV� .HQGUD��5DQFKL��%LKDU������������� 0XNKHUMHH�� 1HHOD�� ³9LOODJHUV¶� SHUFHSWLRQV�RI� UXUDO� SRYHUW\� WKURXJK� WKH� PDSSLQJ�PHWKRGV� RI� 35$�´� 55$� 1RUHV�� 1R�� ,6� ���������SS����O�����
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���� 1&$(5�� &RPSDUDWLO¶H� 6WXG\� RI� 6DPSOH�6XUYH\� DQG�3WUUWLFLSDWRW\Y�5XUWUO�$SSUQLVXO�0HWKRGRORJLHV� �1HZ� 'HOKL�� 1DWLRQDO�&RXQFLO�IRU�$SSOLHG�(FRQRPLF�5HVHDUFK��,��OQGUDSUDVWKD�(VWDWH��1RYHPEHU������������ 3UHWW\�� -XOHV� 1��� ³3DUWLFLSDWRU\� LQTXLU\� DQG�DJULFXOWXUDO�UHVHDUFK´��/RQGRQ��%('������������� 6FRRQHV�� ,DQ�� DQG� -RKQ� 7KRPSVRQ��³&KDOOHQJLQJ� WKH� 3RSXOLVW� 3HUVSHFWL?aH��5XUFG� 3HRSOH¶V� .QRUaµOHGJH�� $JULFXOWXUDO�5HVHDUFK� DQG� (�XHQVLR�O� 3UDFWLFH�� ´�'L�VFXVYLRQ� 3DSHU� ���� �%ULJKWRQ�� ,'6��8QLYHUVLW\�RI�6XVVH[��'HFHPEHU������������ 6FULPVKDZ��1HYLQ�6��� DQG�*DU\�5��*OHDVRQ��(G���� 5$3� 5DSLG� $�VVHVVPHQW� 3URFHGXUHV��4XDOLWDWLYH� 0HWKRGRORJLHV� �ML!U� 3ODQQLQJ�DQG� (YDOXDWLRQ� RI� +HDOWK� 5HODWHG�3URJUDPPHV� �%RVWRQ� 0$�� ,QWHUQDWLRQDO�1XWULWLRQ� )RXQGDWLRQ� IRU� 'HYHORSLQJ�&RXQWULHV������������� 6ZLIW�� -HUHP\�� DQG� $EGL� 1RRU� 8PDU��3DUWLFLSFUWRUY� 3XVWRUWUO� 'H�YORSPHQW� LQ�,VLROR�'L�\WUL��W��6RULR�UFRQRUQLF�5UVHQUFK�LQ�WKH� ,VLROR� /LYHVWRFN� 'HYHORSPHQW� 3URMHFW��,VLROR�� .HQ\D�� ,VLROR� /LYHVWRFN�'HYMHORSPHQW� 3URMHFW�� (0,� $6$/�3URJUDPPH�������������� 8SKRII��1RUPDQ��/HFUUQLQJ�IURP�*Q,�2\FO��3RVaLELOLWLHF�� MLQ� 3DUWLFLSDWRU\�'HaaHORSPHQW�XQG�3RVW�1HZWRQLWUQ�6RF�LFWO�6FLHQFH� �,WKDFD�� &RUQHOO� 8QLYHUVLW\� 3UHVV�������������������


