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$ SUREOHP���7ZR� ODUJH� SURIHVVLRQDO� JURXSV� ZHUH� JRLQJ� WR� HQWHU� D�ORQJ�WHUP� MRLQW� SURMHFW�� 7KH� JRDO� RI� WKH� SURMHFW� ZDV� WR�GHYHORS�D� UDQJH�RI�KL�WHFK�SURGXFWV�DQG�EULQJ� WKHP� WR�WKH� PDUNHW�� 7KH� SURMHFW� LQYROYHG� PDQ\� WHDPV� DQG�VHYHUDO�VXE�SURMHFWV�IRU�HDFK�VSHFLILF�SURGXFW���7KH� ILUVW� JURXS� �(QJLQHHUV�� ZHUH� FRUSRUDWH� HQJLQHHUV��ZKR�XVHG�WR�ZRUN�XQGHU�VWULFW�SURMHFW�UHTXLUHPHQWV�DQG�GHOLYHU� UHVXOWV� DW� WKH� UHTXHVWHG� WLPH� ZLWK� WKH� SURSHU�GHJUHH� RI� TXDOLW\�� 7KH� VHFRQG� JURXS� �5HVHDUFKHUV��ZHUH� UHVHDUFK� VFLHQWLVWV� RI� WKH� VWDWH�RZQHG� UHVHDUFK�LQVWLWXWH�� ZKR� ZHUH� QRW� XVHG� WR� ZRUN� XQGHU� VXFK�UHTXLUHPHQWV�� %RWK� JURXSV� FRQVLVWHG� RI� DW� OHDVW�� RQH�KXQGUHG� SHUVRQV� HDFK�� %RWK� JURXSV� ZHUH� ORFDWHG�UHPRWHO\� IURP� HDFK� RWKHU�� WKH� GLVWDQFH� EHWZHHQ� WKH�RIILFHV�RI�HDFK�JURXS�ZDV�PRUH�WKDQ�����NP���$ SUREOHP�DGGUHVVHG�WR�WKH�ULVN�PDQDJHPHQW�DUHD��7KH�ULVN� ZDV� WKDW� WKH� JURXS� RI� 5HVHDUFKHUV� FRXOG� EH� ODWH�ZLWK� LWV� GHOLYHUDEOHV� IRU� VHYHUDO� IRUHVHHQ� UHDVRQV��XQH[SHFWHG� GHOD\V�� PLVXQGHUVWDQGLQJV� EHWZHHQ� WKH�WZR� JURXSV� DQG� HWF�� 7KH� 3URMHFW� %RDUG� ZDV� WU\LQJ� WR�ILQG�D�VROXWLRQ�WR�UHGXFH�WKH�ULVN��7KH�ERDUG�FRQVLGHUHG�D SRVVLELOLW\�RI� UHORFDWLQJ� WKH�SHUVRQQHO�RI�ERWK�JURXSV�WR�D� VLQJOH� SODFH�EXW� IRXQG� LW� WRR�H[SHQVLYH�DQG��ZKDW�ZDV�PRUH� LPSRUWDQW�� LW�ZRXOG�EH�YHU\�XQFRPIRUWDEOH� WR�WKH�IDPLOLHV�RI�WKH�SURMHFW�SHUVRQQHO���$ WKLUG�SDUW\�FRQVXOWLQJ�FRPSDQ\�ZDV�KLUHG�WR�DVVLVW�WKH�SURMHFW� ERDUG�� 7KH� FRQVXOWDQWV� FDPH� XS� ZLWK� WKH�IROORZLQJ�SUREOHP�IRUPXODWLRQ��LW�ZDV�QHFHVVDU\�WR�EULQJ�WKH�FXOWXUHV�RI�WKH�ERWK�JURXSV�FORVHU��7R�DFKLHYH�WKLV��WKH� FRPSDQ\� VXJJHVWHG� D� SODQ� RI� MRLQW� JDWKHULQJV�� DW�OHDVW� WZLFH� D� PRQWK�� ZHUH� WKH� SURMHFW� VWDII� ZRXOG� EH�DEOH� WR� PHHW� DQG� FRPPXQLFDWH� LQ� RSHQ� DQG� IULHQGO\�HQYLURQPHQW����+RZHYHU�� WKH� 3URMHFW� %RDUG� GLG� QRW� OLNH� WKLV� VROXWLRQ�VLQFH� LW� ZDV� XQFOHDU� KRZ� WKLV� VROXWLRQ� ZRXOG� GLUHFWO\�LQIOXHQFH�WKH�SURMHFW�ZLWKLQ�D�VKRUW�WHUP�DQG�JXDUDQWHH�WKH� UHTXLUHG� UHVXOWV��7KHUHIRUH� WKH�GHFLVLRQ�ZDV�PDGH�WR� VWXG\� LI� 0�75,=� FDQ� KHOS� ZLWK� SURGXFLQJ� PRUH�HIIHFWLYH� UHFRPPHQGDWLRQV�� 7KH� 0�75,=� PDQDJHPHQW�FRQVXOWLQJ�SURMHFW�ODVWHG�WKUHH�GD\V���

3UREOHP�6ROYLQJ�$SSURDFK���7KH�DSSURDFK�XVHG�WR�VROYH�WKLV�SDUWLFXODU�SUREOHP�ZDV�EDVHG� RQ� WKH� FRQYHUJHQW� PRGHO� RI� VWUXFWXUHG� FUHDWLYH�WKLQNLQJ��)LJ������)RU�QDYLJDWLQJ�ZLWKLQ�WKH�VHDUFK�VSDFH�RI� SRVVLEOH� VROXWLRQV�� WKH� 0�75,=� WHFKQLTXHV� ZHUH�XVHG�� DQDO\VLV� RI� WKH� SUREOHP� VLWXDWLRQ� WR� LGHQWLI\� DQG�IRUPXODWH�FRUH�SUREOHPV�DQG�V\VWHPDWLF�WHFKQLTXHV�IRU�JHQHUDWLQJ�VROXWLRQ�FRQFHSWV���
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'LYHUJHQW�WKLQNLQJ
�DYRLG�FRQVWUDLQWV�WR�H[SDQG�WKH�

VHDUFK�VSDFH��

&RQYHUJHQW�WKLQNLQJ
�DYRLG�FRQVWUDLQWV�WR�H[SDQG�WKH�
VHDUFK�VSDFH�DQG�GHGXFWLRQ�

WR�QDYLJDWH�ZLWKLQ�WKH�VHDUFK�VSDFH� �� )LJXUH����&RQYHUJHQW�YV��'LYHUJHQW�7KLQNLQJ���3UREOHP�$QDO\VLV���$FFRUGLQJ� WR� 0�75,=�� WZR� W\SHV� RI� SUREOHP� PRGHOV�FRXOG�EH�GHILQHG�GHSHQGLQJ�RQ�D�SDUWLFXODU�VLWXDWLRQ����D�� EDVHG�RQ�SRWHQWLDOO\�FRQIOLFWLQJ�UHTXLUHPHQWV�DQG��E�� EDVHG� RQ� V\VWHP� DQDO\VLV� LI� WKHUH� DUH� QR� YLVLEOH�FRQIOLFWV���$QDO\VLV�DQG� UHILQHPHQW�RI� WKH�SUREOHP�GHILQHG�E\� WKH�3URMHFW�%RDUG�OHG�XV�WR�WKH�FRQFOXVLRQ�WKDW�WKH�SUREOHP�GHILQHG� E\� WKH� FRQVXOWLQJ� FRPSDQ\� �EULQJLQJ� FXOWXUHV�FORVHU��ZDV�WRR�JHQHUDO��DQG��WKHUHIRUH��PRUH�GLIILFXOW�WR�VROYH�WKDQ�RWKHU�PRUH�VSHFLILF�SUREOHPV���2XU�VWXG\�RI�WKH�VLWXDWLRQ�UHVXOWHG�LQ�WKH�GHFRPSRVLWLRQ�RI�D�JHQHUDO�VLWXDWLRQ�WR�WZR�FRUH�SUREOHPV����
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��� 3UREOHP� $�� 5HVHDUFKHUV� PLJKW� EH� VORZ� ZLWK�VXEPLWWLQJ�WKH�UHTXLUHG�UHVXOWV�GXH�WR�WKH�QDWXUH�RI�UHVHDUFK�ZRUN�DQG�WKH�UHVHDUFK�HQYLURQPHQW�DQG���� 3UREOHP� %�� 7KH� GHOD\V� LQ� WKH� SURMHFW�PLJKW� DULVH�GXH� WR� PLVFRPPXQLFDWLRQ� DQG� PLVXQGHUVWDQGLQJ�EHFDXVH� ERWK� JURXSV� KDYH� GLIIHUHQW� EDFNJURXQGV�DQG� GLIIHUHQW� ZD\V� RI� UHSUHVHQWLQJ� UHVXOWV� RI� WKHLU�ZRUN���$OWKRXJK� ERWK� SUREOHPV� VHHP� WR� EH� LQWHUUHODWHG�� ZH�WULHG� WR� VROYH� HYHU\� SUREOHP� LQGHSHQGHQWO\� WR� DYRLG�LQFRPSOHWHQHVV�RI�D�ILQDO�VROXWLRQ���3UREOHP�$��&RQIOLFW�PRGHO���7KH�FRQIOLFW�LV�IRUPXODWHG�LQ�D�ZD\�VLPLODU�WR�IRUPXODWLQJ�D� PDFUR�OHYHO� SK\VLFDO� FRQWUDGLFWLRQ� LQ� 75,=�� WZR�RSSRVLWH� UHTXLUHPHQWV� SXW� RQ� YDOXHV� RI� WKH� VDPH�SDUDPHWHU� VKRXOG� EH� LQGLFDWHG� DQG� FRQGLWLRQV�FRUUHVSRQGLQJ�WR�HDFK�YDOXH�VKRXOG�EH�PHQWLRQHG���&RQIOLFW�� 7KH� UHVHDUFKHUV� KDYH� WR� ZRUN� IDVWHU� WKDQ�XVXDOO\�WR�EH�LQ�DFFRUG�ZLWK�WKH�GHILQHG�SURMHFW�VFKHGXOH�DQG�PLOHVWRQHV�� DQG� WKH\� VKRXOG� QRW� ZRUN� IDVWHU� WKDQ�XVXDOO\�EHFDXVH�WKH\�ZLOO�H[SHULHQFH�VWUHVV���3UREOHP�%��6\VWHP�,QWHUDFWLRQ�PRGHO���7KH� DQDO\VLV� RI� D� V\VWHP� ZKHUH� D� SUREOHP� DULVHV� LV�EHLQJ� GRQH� LQ� D� ZD\� VLPLODU� WR� FRQGXFWLQJ� )XQFWLRQ�$QDO\VLV�� D� VXSSOHPHQWDU\� 75,=� WRRO� IRU�SURGXFW�SURFHVV� DQDO\VLV� DQG� SUREOHP� IRUPXODWLRQ��3ULQFLSDO� LGHDV� RI� WKH� 75,=�EDVHG� )XQFWLRQ� $QDO\VLV�ZHUH� IRXQG�ZHOO� DGDSWDEOH� WR� WKH� DQDO\VLV� RI� EXVLQHVV�DQG�PDQDJHPHQW�V\VWHPV�DQG�SURFHVVHV���6LQFH� LW� LV� XQFOHDU� ZKDW� UHVXOWV� WR� H[SHFW� DQG� ZKDW�V\VWHP� FKDQJHV� ZLOO� EH� UHTXLUHG�� WKH� IXOO� DQDO\VLV� LV�UHFRPPHQGHG��7KH�JRDO�RI�WKH�DQDO\VLV�LV�WR�UHYHDO�DQG�ORFDWH� WKH�XQGHVLUHG�HIIHFW�DQG� IRUPXODWH�D�SUREOHP� LQ�0�75,=�WHUPV����,Q� WKH�SUHVHQWHG�VLWXDWLRQ�� WKH�V\VWHP�DQDO\VLV� LV� IDLUO\�VLPSOH�GXH�WR�D�ORZ�QXPEHU�RI�FRPSRQHQWV�LQYROYHG���x� &RPSRQHQW� $QDO\VLV�� $� V\VWHP� FRQVLVWV� RI� WZR�FRPSRQHQWV�� WKH� JURXS� RI� 5HVHDUFKHUV� DQG� WKH�JURXS� RI� (QJLQHHUV�� $�PDQDJHPHQW� ERDUG� FDQ� EH�FRQVLGHUHG� DV� DQ� DGGLWLRQDO� FRPSRQHQW�� $OWKRXJK�RWKHU� FRPSRQHQWV� FDQ� EH� LQFOXGHG� DV� ZHOO� �H�J��FRPSRQHQWV�RI�D�VXSHUV\VWHP�RU�WHFKQLFDO�PHDQV���ZH�RPLW�WKHLU�SUHVHQWDWLRQ�LQ�WKH�SDSHU���x� )XQFWLRQ� $QDO\VLV�� 7KH� IXQFWLRQ� RI� 5HVHDUFKHUV��WR� SURYLGH� (QJLQHHUV� ZLWK� WKH� UHVXOWV� RI� WKH�UHVHDUFK� ZRUN� LQ� WLPH�� 7KH� )XQFWLRQ� RI� (QJLQHHUV�ZLWK� WKH� UHVSHFW� WR�5HVHDUFKHUV�� WR� SURYLGH� WLPHO\�IHHGEDFN� DQG� GHWDLOHG� VSHFLILFDWLRQV� IRU� WKH�UHVHDUFK�EHIRUH�DQG�DIWHU�HDFK�SURMHFW¶V�SKDVH��x� ,QWHUDFWLRQ� $QDO\VLV�� ,QWHUDFWLRQ� EHWZHHQ�5HVHDUFKHUV� DQG� (QJLQHHUV� LV� SURYLGHG� YLD�,QIRUPDWLRQ�([FKDQJH��*HQHUDO�FKDUDFWHULVWLF�RI�WKH�LQWHUDFWLRQ�LQ�0�75,=�WHUPV��,QVXIILFLHQW���

6SHFLILF� 3UREOHP� 'LDJUDP� UHVXOWHG� IURP� WKH� DQDO\VLV��GHILQHG� LQ� D� ZD\� VLPLODU� WR� WKH� 75,=� VXEVWDQFH� DQG�ILHOG�DQDO\VLV����
5HVHDUFKHUV (QJLQHHUV

,QWHUDFWLRQ��LQVXIILFLHQW ���3UREOHP�6ROYLQJ���7KH�SUREOHP�$�ZDV�VROYHG�E\�XVLQJ�D�VHW�RI�SULQFLSOHV�ZKLFK�DUH�VLPLODU�WR�WKH�75,=�VHW�RI�SULQFLSOHV�IRU�VROYLQJ�SK\VLFDO�FRQWUDGLFWLRQV��2QO\�WKRVH�SULQFLSOHV��ZKLFK�OHG�WR�YDOXDEOH�UHFRPPHQGDWLRQV��DUH�SUHVHQWHG���
D��(OLPLQDWLRQ�RI�FRQIOLFWV�E\�VHSDUDWLQJ�FRQIOLFWLQJ�UHTXLUHPHQWV�LQ�VSDFH��
�
��� 5HORFDWH� WKH� UHVRXUFHV�E\�SDUWLDO�PL[LQJ��PRYH�D� SDUW� RI� 5HVHDUFKHUV� �WKRVH� ZKR� DUH� HDJHU� WR�PRYH��DFFRUGLQJ�WR�WKH�SURMHFW�WDVNV��WR�WKH�ORFDWLRQ�RI�(QJLQHHUV�DQG�YLFH�YHUVD��
�
E��(OLPLQDWLRQ�RI�FRQIOLFWV�E\�VHSDUDWLQJ�FRQIOLFWLQJ�UHTXLUHPHQWV�LQ�WLPH���
�
��� 6HJPHQWDWLRQ�� %UHDN� WKH� VFKHGXOHG� SURMHFW� WLPH�LQWHUYDOV� LQWR� VPDOOHU�� EHWWHU� FRQWUROODEOH� SDUWV�� DV�VPDOO�DV�SRVVLEOH��
��� &XVKLRQ�LQ�$GYDQFH��6WDUW�HDFK�QHZ�SKDVH�RI�WKH�SURMHFW� HDUOLHU� WKDQ� UHTXLUHG� �E\� FRUUHVSRQGLQJ�DOORFDWLRQ� RI� UHVRXUFHV�� DQG� FRQFXUUHQWO\� ZLWK�ILQDOL]LQJ� WKH� FXUUHQW� SKDVH�� $� SDUW� RI� D� WHDP�ZRUNLQJ�RQ�D�VSHFLILF� WDVN� WKXV�VWDUWV�SUHSDUDWLRQV�DQG�ZRUN�IRU�DQRWKHU�SKDVH�LQ�DGYDQFH��
��� 3DUWLDO� RU� ([FHVVLYH� $FWLRQ�� 'HILQH� WKH� JRDO� IRU�HDFK� UHVHDUFK� SKDVH� RI� WKH� SURMHFW� DV�PRUH� WKDQ�UHTXLUHG�� EXW� WR� EH� DFKLHYHG� ZLWKLQ� WKH� VDPH� WLPH�

LQWHUYDO��
��� )HHGEDFN��LQWURGXFH�D�SRVLWLYH�IHHGEDFN�WKDW�ZRXOG�DGGLWLRQDOO\�PRWLYDWH�WKH�5HVHDUFKHUV��IRU�LQVWDQFH��

�� 2UJDQL]H� PHHWLQJV� RI� WKH� 5HVHDUFKHUV� ZLWK� D�³KDSS\´�FXVWRPHU��
�� 5HVHDUFKHUV�DUH�SDLG�ERQXVHV�LI�WKH�UHVXOWV�DUH�SURYLGHG�RQ� WLPH� �RU� UR\DOWLHV�FRPLQJ� IURP� WKH�SURGXFW�VDOHV���

�
F�� (OLPLQDWLRQ� RI� FRQIOLFWV� E\� LQWHU�V\VWHP�WUDQVLWLRQV��
�
��� 7UDQVLWLRQ� WR� VXSHUV\VWHP�� ,QWURGXFH� D�VXSHUV\VWHP� FRPSRQHQW� WKDW� ZRXOG� PRWLYDWH�UHVHDUFKHUV�WR�SURGXFH�UHVXOWV�RQ�WLPH��ZRUN�IDVWHU��EXW�LQGLUHFWO\�UHODWHG�WR�WKH�SURMHFW��

�� )LQGLQJ� D� UHQRZQHG� DFDGHPLF� SXEOLVKHU� ZKR�ZRXOG�DJUHH�WR�SXEOLVK�D�VHULHV�RI�ERRNV�RQ�WKH�SURMHFW� UHVHDUFK� UHVXOWV�� $� GHDGOLQH� IRU�VXEPLWWLQJ� D� SXEOLFDWLRQ� VKRXOG� FRUUHVSRQG� WR�
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WKH� SURMHFW� PLOHVWRQH�� $� SRVVLELOLW\� WR� KDYH� D�VROLG� SXEOLFDWLRQ� ZLOO� DGGLWLRQDOO\� PRWLYDWH�UHVHDUFKHUV��
�� )LQDQFLDO�VXSSRUW�RI�WULSV�RI�5HVHDUFKHUV�WR�WKH�FRQIHUHQFHV� RUJDQL]HG� E\� LQGXVWULDO�FRUSRUDWLRQV��5	'�DVVRFLDWLRQV�RU�RWKHU�SDUWLHV�ZLWK� FRUSRUDWH� FXOWXUH� LQYROYHPHQW� DQG� QRW�QHFHVVDULO\�UHODWHG�WR�WKH�FRUH�RI�WKH�3URMHFW��

�
G�� (OLPLQDWLRQ� RI� FRQIOLFWV� E\� PRELOL]DWLRQ� RI�UHVRXUFHV��
�
��� $QDO\]H� WKH�H[LVWLQJ�KXPDQ�UHVRXUFHV��:KR�RI� WKH�H[LVWLQJ� 5HVHDUFKHUV� DUH� HDJHU� WR� ZRUN� LQ� D�FRUSRUDWH� HQYLURQPHQW"� $VVLJQ� WR� WKHP� FHUWDLQ�PDQDJHPHQW� WDVNV� QHFHVVDU\� WR� SURYLGH� WLPHO\�UHVXOWV��
��� $QDO\]H� WKH� H[LVWLQJ� WLPH� UHVRXUFHV�� EUHDN� HDFK�GHILQHG�WLPH�LQWHUYDO�XQLW�LQWR�VXE�LQWHUYDOV��WKH�WDVN�LQWHUYDO� DQG� WKH� HYDOXDWLRQ�� FRPPXQLFDWLRQ��IHHGEDFN� LQWHUYDO��'HYHORS�D�VWUDWHJ\� WR�VHDUFK� IRU�WLPH�LQWHUYDOV�WKDW�PLJKW�FUHDWH�JDSV�LQ�WKH�UHVHDUFK�GXULQJ� WKH� SURMHFW� DQG� DQ� DSSURDFK� WR� HIIHFWLYHO\�XVH�WKHP��
�3UREOHP�%��6ROXWLRQ�0RGHOV���6LQFH� WKH� SUREOHP� %� EHORQJV� WR� WKH� FDWHJRU\� RI�SUREOHPV� WKDW� LQYROYH�XQGHVLUHG�LQVXIILFLHQW� LQWHUDFWLRQ��WR�VROYH�WKH�SUREOHP�ZH�ZLOO�XVH�D�VXEVHW�RI�UXOHV�IRU�D�V\VWHP�PRGLILFDWLRQ�GHULYHG�IURP�WKH�75,=�FROOHFWLRQ�RI�,QYHQWLYH�6WDQGDUGV��7KH�JRDO�RI� SUREOHP�VROYLQJ� LV� WR�WUDQVIRUP�WKH�LQVXIILFLHQW�LQWHUDFWLRQ�WR�VXIILFLHQW���

,QWHUDFWLRQ��LQVXIILFLHQW ,QWHUDFWLRQ��VXIILFLHQW
�3RVVLEOH� VROXWLRQV� EDVHG� RQ� WKH� JHQHULF� SDWWHUQV� RI�LPSURYLQJ�LQWHUDFWLRQ����D���

5HVHDUFKHUV (QJLQHHUV

;�FRPSRQHQW ��;�FRPSRQHQW�FDQ�EH��$��KXPDQ�FRPSRQHQW�RU�%��QRQ�KXPDQ�FRPSRQHQW���
�� &DVH�$��VSHFLDOO\�WUDLQHG�SHUVRQQHOO�LV�DVVLJQHG�WR� LPSURYH� FRPPXQLFDWLRQ� DQG� LQIRUPDWLRQ�H[FKDQJH���
�� &DVH�%��VRIWZDUH�WRROV�FDQ�EH�XVHG�WKDW�KHOS�WR�SURYLGH�FRPPXQLFDWLRQ�� LQWUDQHW�EDVHG�JHQHUDO�DQG�VSHFLILF� IRUXPV�� WRROV� IRU� DVNLQJ�TXHVWLRQV�WR�D�ZLGH�DXGLHQFH�ZLWKRXW�SK\VLFDOO\�JDWKHULQJ��HWF��'HYHORS�D�JHQHULF�IRUPDW�RI�FRPPXQLFDWLRQ�DQG�DVVLJQ�PDQDJHPHQW�RI�WKH�FRPPXQLFDWLRQ����E���

5HVHDUFKHUV (QJLQHHUV

;�&RPSRQHQW ��;�FRPSRQHQW�FDQ�EH��$��KXPDQ�FRPSRQHQW�RU�%��QRQ�KXPDQ�FRPSRQHQW���
�� &DVH�$��VSHFLDOO\�WUDLQHG�SHUVRQQHO�LV�DVVLJQHG�WR�5HVHDUFKHUV� WR� LPSURYH�FRPPXQLFDWLRQ�DQG�LQIRUPDWLRQ�H[FKDQJH���
�� &DVH�%��VRIWZDUH�WRROV�FDQ�EH�XVHG�WKDW�KHOS�WR�LPSURYH�FRPPXQLFDWLRQ�� LQWUDQHW�EDVHG� IRUXPV�WDUJHWHG� DW� VSHFLILF� WDVNV�� WRROV� IRU� DVNLQJ�TXHVWLRQV�WR�D�ZLGH�DXGLHQFH�ZLWKRXW�SK\VLFDOO\�JDWKHULQJ��HWF����F�� �

5HVHDUFKHUV (QJLQHHUV

;�&RPSRQHQW �;�FRPSRQHQW�FDQ�EH��$��KXPDQ�FRPSRQHQW�RU�%��QRQ�KXPDQ�FRPSRQHQW���
�� &DVH�$��VSHFLDOO\�WUDLQHG�SHUVRQQHO�LV�DVVLJQHG�WR� (QJLQHHUV� WR� LPSURYH� DQG� SURYLGH�FRPPXQLFDWLRQ�DQG�LQIRUPDWLRQ�H[FKDQJH���
�� &DVH�%��VRIWZDUH�WRROV�FDQ�EH�XVHG�WKDW�KHOS�WR�LPSURYH�FRPPXQLFDWLRQ�� LQWUDQHW�EDVHG� IRUXPV�WDUJHWHG� DW� VSHFLILF� WDVNV�� WRROV� IRU� DVNLQJ�TXHVWLRQV�WR�D�ZLGH�DXGLHQFH�ZLWKRXW�SK\VLFDOO\�JDWKHULQJ��HWF���G���

5HVHDUFKHUV (QJLQHHUV

0RGLILFDWLRQ ��0RGLILFDWLRQ� RI� WKH� FRPSRQHQW�� )LQG� DPRQJ�5HVHDUFKHUV� D� SHUVRQ� ZLWK� JRRG� FRPPXQLFDWLRQ� VNLOOV�DQG� HDJHU� WR� ZRUN� FORVHU� ZLWK� (QJLQHHU¶V� DUHDV�� DQG�ZKR�LV�IDPLOLDU�ZLWK�D�FRUSRUDWH�HQYLURQPHQW��0DNH�KLP�EH� UHVSRQVLEOH� IRU� WKH� FRPPXQLFDWLRQ� EHWZHHQ� ERWK�JURXSV���I��
5HVHDUFKHUV (QJLQHHUV

0RGLILFDWLRQ ��0RGLILFDWLRQ�RI�WKH�FRPSRQHQW��)LQG�DPRQJ�(QJLQHHUV�D�SHUVRQ� ZLWK� JRRG� FRPPXQLFDWLRQ� VNLOOV� DQG� HDJHU� WR�ZRUN� LQ� WKH� UHVHDUFK�DUHD��DQG�PDNH�KLP� � UHVSRQVLEOH�IRU�WKH�FRPPXQLFDWLRQ�EHWZHHQ�ERWK�JURXSV���J���
5HVHDUFKHUV (QJLQHHUV

1HZ�)LHOG �



&DVH�6WXG\��$SSOLFDWLRQ�RI�0�75,=�WR�VROYLQJ�D�PDQDJHPHQW�SUREOHP�

��

1HZ� )LHOG�� $GGLWLRQDO� PDQDJHPHQW� RI� FRPPXQLFDWLRQ�EHWZHHQ� ERWK� JURXSV� �DVVLJQLQJ� FRPPXQLFDWLRQ�PDQDJHPHQW��� ILQGLQJ� DGGLWLRQDO� PRWLYDWLRQ�� H[WUD�SD\PHQW��ERQXVHV�� UR\DOWLHV�� LQWUDQHW�EDVHG�ZRUNJURXS�FRPPXQLFDWLRQ�WRROV��QHZVOHWWHUV��HWF���,Q�JHQHUDO��WKH�IXQFWLRQ�RI�D�³FRPSRQHQW´�RU�D�³ILOHG´�WKDW�KDV� WR� EH� LQWURGXFHG� LV� WR� SURYLGH� HUURUOHVV�� HIIRUWOHVV�DQG�HIIHFWLYH�FRPPXQLFDWLRQ�EHWZHHQ�WKH�WZR�JURXSV����6ROXWLRQV��$V� VHHQ�� QRQH� RI� WKH� SURGXFHG� UHFRPPHQGDWLRQV� FDQ�EH� UHJDUGHG� DV� D� VSHFLILF� VROXWLRQ� � H[DFWO\� LQGLFDWLQJ�KRZ�D�UHFRPPHQGDWLRQ�VKRXOG�EH�LPSOHPHQWHG��2Q�WKH�RWKHU� KDQG�� WKH� UHFRPPHQGDWLRQV� DUH� VSHFLILF� HQRXJK�WR�EXLOG�GHWDLOHG�VROXWLRQV�RQ�WKHLU�EDVLV����(YDOXDWLRQ�RI�SURSRVHG�UHFRPPHQGDWLRQV� LV�SHUIRUPHG�E\� FRPSDULQJ� WKH� GHJUHH� RI� LGHDOLW\� RI� HDFK� SURSRVHG�UHFRPPHQGDWLRQ��$QRWKHU�LPSRUWDQW�IDFWRU�LV�WKH�GHJUHH�RI� JXDUDQWHHLQJ� UHVXOWV�� &RUUHODWLRQ� EHWZHHQ� WZR�FRPSDUDWLYH� VWXGLHV� ZLOO� KHOS� WR� UDQN� WKH� SURSRVHG�FRQFHSWV�DQG�VHOHFW�WKRVH�WKDW�KDYH�WKH�KLJKHVW�UDQN���+RZHYHU��DV�IROORZV�IURP�RXU�H[SHULHQFH��WKH�EHVW�ZD\�WR�VROYH��EXVLQHVV�DQG�PDQDJHPHQW�SUREOHPV�LV�WR�XVH�D� FRPELQDWLRQ� RI� VHYHUDO� UHFRPPHQGDWLRQV� SURGXFHG��2QH� RI� WKH� DOWHUQDWLYHV� ZDV� WR� XVH� WKH� IROORZLQJ�FRPELQDWLRQ�RI�VROXWLRQV��D��WR�DJUHH�ZLWK�D�SXEOLVKHU�WR�ODXQFK� D� VHULHV� RI� SXEOLFDWLRQV�� E�� WR� LQWURGXFH�DGGLWLRQDO�IHHGEDFN�LQ�IRUP�RI�PHHWLQJV�ZLWK�FXVWRPHUV�DQG� SD\PHQWV� RI� ERQXVHV�� F�� WR� FUHDWH� DQ�LQWHUGLVFLSOLQDU\� ³FRPPXQLFDWLRQ� JURXS´� FRQVLVWLQJ� RI�UHSUHVHQWDWLYHV� RI� (QJLQHHUV� DQG� 5HVDUFKHUV� ZKRVH�LQWHUHVWV�UHVLGH�LQ�ERWK�DUHDV��VFLHQFH�DQG�HQJLQHHULQJ���7KH�SURIHVVLRQDOV�RI� WKH�3URMHFW�ZRUNLQJ�ZLWK�XV� IRXQG�WKH�UHVXOWV�TXLWH�LQWHUHVWLQJ�DQG�VDWLVI\LQJ��0DQ\�RI�WKH�UHFRPPHQGDWLRQV� SUHVHQWHG� DERYH� ZHUH� IRXQG� QHZ��WKH\�KDG�QHYHU�EHHQ�GLVFXVVHG�E\�WKH�3URMHFW�%RDUG�RU�SURSRVHG� E\� WKLUG�SDUW\� PDQDJHPHQW� FRQVXOWDQWV�EHIRUH�0�75,=�DVVLVWDQFH�WRRN�SODFH����&RQFOXVLRQV��,Q� JHQHUDO�� D� QXPEHU� RI� LQQRYDWLYH� EXVLQHVV� DQG�PDQDJHPHQW�VROXWLRQV�PLJKW�DSSHDU�WR�EH�VPDOOHU�WKDQ�D� QXPEHU� RI� WHFKQLFDO� VROXWLRQV�� EHFDXVH� WKHUH� LV� QR�VXFK�D�YDULHW\�DQG�GLYHUVLW\�RI�SK\VLFDO�FRPSRQHQWV�DQG�VLWXDWLRQV� ZKLFK� DUH� DYDLODEOH� LQ� WHFKQRORJLFDO� DUHDV��0DQ\� RI� WKH� VROXWLRQV� DUH� ZHOO� GRFXPHQWHG�� )RU�LQVWDQFH��DIWHU�LW�EHFDPH�FOHDU�WKDW�WKH�NH\�SUREOHP�ZDV�KRZ� WR� LPSURYH�FRPPXQLFDWLRQ��PDQ\�NQRZQ�VROXWLRQV�FRXOG�EH�XVHG��ZKLFK�DUH�QRW�GLIILFXOW�WR�ILQG�LQ�OLWHUDWXUH��1HYHUWKHOHVV�� VXFK� SUREOHP� IRUPXODWLRQ� VWLOO� UHPDLQV�YHU\�JHQHUDO�� WKHUHIRUH�DSSO\LQJ�0�75,=�SULQFLSOHV�DQG�JHQHULF�VROXWLRQ�SDWWHUQV�FDQ�KHOS�ZLWK�JHQHUDWLQJ�PRUH�VSHFLILF� UHFRPPHQGDWLRQV� ZLWK� UHVSHFW� WR� D� SDUWLFXODU�SUREOHP�VLWXDWLRQ����

$�FKDOOHQJLQJ�GLUHFWLRQ�RI�75,=�UHVHDUFK�LV�WR�VWXG\�KRZ�WR� XVH� WKH� 75,=�EDVHG� DSSURDFK� IRU� VROYLQJ� EXVLQHVV�DQG�PDQDJHPHQW�SUREOHPV��ZKLFK�VFRSH� LV�QRW� OLPLWHG�WR� WHFKQRORJLFDO� DUHDV� RQO\�� 7KLV� GLUHFWLRQ� VKRXOG� QRW�QHFHVVDULO\� EH� UHVWULFWHG� WR� VSHFLILF� DUHDV�� VXFK� DV�ILQDQFLDO�PDQDJHPHQW�RU�35�PDQDJHPHQW��IRU�LQVWDQFH��$FWXDOO\��WKH�EDVLF�75,=�FRQFHSWV�FDQ�EH�DSSOLHG�WR�DQ\�VLWXDWLRQ� ZKHUH� DWWHPSWV� WR� XVH� NQRZQ� VSHFLILF�VROXWLRQV�IDLOHG�WR�KHOS���&ODVVLFDO� 75,=� DQG� LWV� PRGHUQ� H[WHQVLRQV� DUH� ZHOO�GHYHORSHG� IRU� WHFKQRORJLFDO� DUHDV�� VR� WKH� TXHVWLRQ� LV��ZKHWKHU� WKH� VDPH� DSSURDFK� ZKLFK� LV� XVHG� WR� VROYH�LQYHQWLYH�SUREOHPV�FDQ�EH�XVHG�IRU�YLUWXDOO\�DQ\�DUHD�RI�KXPDQ�DFWLYLWLHV�ZKHUH�LQQRYDWLRQ�LV�UHTXLUHG����75,=� FRQVLVWV� RI� WZR� OD\HUV� RI� NQRZOHGJH�� GHHS� DQG�VSHFLILF��'HHS�NQRZOHGJH�GHILQHV�D�JHQHUDO�VWUDWHJ\�RI�SUREOHP� VROYLQJ� �IRU� LQVWDQFH�� IRUPXODWLRQ� DQG�HOLPLQDWLRQ� RI� FRQWUDGLFWLRQV�� ZKLOH� VSHFLILF� NQRZOHGJH�FRPSULVHV�WKH�FROOHFWLRQV�RI�GRPDLQ�GHSHQGHQW�JHQHULF�SDWWHUQV� RI� SUHYLRXV� VROXWLRQV� RU� HIIHFWV� HQDEOLQJ�V\VWHPDWLF� VHDUFK� IRU� VROXWLRQV� �H�J�� 75,=� JXLGH� WR�SK\VLFDO�HIIHFWV�����:H�EHOLHYH� WKDW�VWUDWHJLF�NQRZOHGJH� LV�JHQHUDO� IRU�DQ\�DUHD�� ZKHUHDV� VSHFLILF� NQRZOHGJH� FDQ� EH� GLIIHUHQW� IRU�HDFK� SDUWLFXODU� DUHD� �VXFK� DV� WHFKQRORJ\�� ILQDQFLDO�PDQDJHPHQW��LQIRUPDWLRQ�WHFKQRORJ\��HWF����6XPPDU\��6XPPDUL]LQJ��0�75,=�KHOSV�ZLWK���x� LPSOHPHQWLQJ�D�PRGHO�RI�FRQYHUJHQW� WKLQNLQJ�� ILUVW��H[SDQGLQJ� D� VHDUFK� VSDFH� IRU� VROXWLRQV� E\�QHJOHFWLQJ� FRQVWUDLQWV� DQG� VHFRQG�� SURYLGLQJ� WRROV�DQG� WHFKQLTXHV� IRU� HIIHFWLYH� QDYLJDWLRQ� ZLWKLQ� WKH�VHDUFK�VSDFH��x� VROYLQJ� VSHFLILF� SUREOHPV� E\� SURGXFLQJ�UHFRPPHQGDWLRQV� ZLWK� UHVSHFW� WR� D� VSHFLILF�VLWXDWLRQ��x� TXLFN�JHQHUDWLRQ�RI�UHFRPPHQGDWLRQV�ZKLFK�DUH�RXW�RI�WKH�ER[�DQG�LQYLVLEOH�E\�DSSO\LQJ�FRPPRQ�VHQVH�RU�SUHYLRXV�H[SHULHQFH�RI�DQ�RUJDQL]DWLRQ�RQO\��x� VDYLQJ�WLPH�E\�DYRLGLQJ�JHQHUDWLRQ�RI�PDQ\�XVHOHVV�LGHDV�� ZKLFK� LV� D� IHDWXUH� RI� UDQGRP� SV\FKRORJLFDO�PHWKRGV�RI�ERRVWLQJ�FUHDWLYLW\��x� VDYLQJ� WLPH�XVXDOO\�VSHQW� IRU�EURZVLQJ� OLWHUDWXUH� WR�VHDUFK�IRU�DYDLODEOH�VROXWLRQV���x� YLHZLQJ�DQG�DQDO\]LQJ�HYHU\�SUREOHP�LQ�LWV�UHODWLRQV�ZLWK�D�V\VWHP�DQG�D�VXSHU�V\VWHP�ZKHUH�D�SUREOHP�DURVH���$ERXW�WKH�$XWKRU��9DOHUL�6RXFKNRY��GHYHORSPHQW�PDQDJHU�DQG�LQQRYDWLRQ�H[SHUW�RI� ,Q%,7ZHHQ�EY��KDV�RYHU����\HDUV�RI�SUDFWLFDO�H[SHULHQFH�ZLWK�75,=��NQRZOHGJH�EDVHG�LQQRYDWLRQ�DQG�LQIRUPDWLRQ� WHFKQRORJ\�� +H� LV� D� 75,=� FRQVXOWDQW� DQG�WUDLQHU� FHUWLILHG� E\� *�� $OWVKXOOHU�� ,Q� ����� ZDV� D� FR�IRXQGHU� RI� ,QYHQWLRQ� 0DFKLQH� &RUSRUDWLRQ�� +H� FDQ� EH�UHDFKHG�DW�YDOHUL#LQELWZHHQ�QO�


