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SXEOLVKLQJ�HWKRV
�JURXQGHG�LQ�WKH�FXOWXUDO�KLVWRU\�RI�SXEOLVKLQJ��ZKHUH�VFKRODUO\�SXEOLVKHUV�LGHQWLILHG�WKHPVHOYHV�PRUH�ZLWK�WKH�DFDGHPLF�WKDQ�ZLWK�WKH�FRPPHUFLDO�ZRUOG��DQG�LQ�WKH�FORVH�SHUVRQDO�FRQWDFWV�EHWZHHQ�SXEOLVKHUV�DQG�DFDGHPLFV�DV�VXSSOLHUV�RI�WH[WV��
,QFUHDVLQJO\��KRZHYHU��WKH�SXEOLVKHUV
�HPSKDVLV�LV�VKLIWLQJ�IURP�D�



�

UHVSRQVLELOLW\�WRZDUGV�VFLHQFH�DQG�VFKRODUVKLS�WR�D�FRQWULEXWLRQ�WR�VKDUHKROGHU�YDOXH��SRVVLEO\�FRUUHODWHG�ZLWK�WKH�LQFUHDVLQJ�VFDOH�RI�WKH�LQGXVWU\�DQG�WKH�UHVXOWLQJ�ODFN�RI�FRQWDFWV�DQG�LGHQWLILFDWLRQ�RI�PDQDJHUV�RI�SXEOLVKLQJ�ILUPV�ZLWK�WKH�DFDGHPLF�FRPPXQLW\��7KH�FRPPHUFLDOLVDWLRQ�RI�VFKRODUO\�SXEOLVKLQJ�KDV�UHVXOWHG�LQ�XQDFFHSWDEO\�KLJK�FRVWV��DQ�RXWFRPH�RI�WKH�VR�FDOOHG�
VHULDOV�FULVLV
��FI��&XPPLQJV�������.DXIPDQ�������0REOH\��������UHVWULFWLYH�FRS\ULJKW�SUDFWLFHV�DQG�D�ODFN�RI�WHFKQLFDO�LQQRYDWLRQ�RI�WKH�GLVVHPLQDWLRQ�SURFHVV��7KHUH�LV�D�JURZLQJ�WHQVLRQ�EHWZHHQ�WKH�RSSRUWXQLWLHV�IRU�DFDGHPLFV�WR�GLVVHPLQDWH�NQRZOHGJH�IUHHO\�RYHU�HOHFWURQLF�QHWZRUNV�DQG�WKH�QHHG�RI�SXEOLVKHUV�WR�FRQWURO�DFFHVV�WR�NQRZOHGJH�IRU�FRPPHUFLDO�UHDVRQV��7KH�SDUWQHUVKLS�� EDVHG�RQ�VKDUHG�LQWHUHVWV�� EHWZHHQ�DFDGHPLD�DQG�FRPPHUFH�LV�QRZ�EUHDNLQJ�GRZQ��DQG�DFDGHPLF�LQVWLWXWLRQV�DUH�EHJLQQLQJ�WR�SHUFHLYH�WKH�SXEOLVKHU�PRUH�DV�DQ�DGYHUVDU\�WKDQ�DV�D�QDWXUDO�SDUWQHU��FI��WKH�RQJRLQJ�GHEDWH�LQ�1DWXUH�������6FLHQFH������DQG�WKH�RQOLQH�UHVSRQVHV�WR�5REHUWV�HW�DO���������6XFK�D�VKLIW�LQ�SHUFHSWLRQ�LV�LPSOLFLW�LQ�PDQ\�SURSRVDOV�IRU�FKDQJHV�LQ�WKH�VFKRODUO\�LQIRUPDWLRQ�FKDLQ�SXW�IRUZDUG�E\�WKH�DFDGHPLF�ZRUOG��FI��%UDQLQ�	�&DVH�������6FKXOHQEXUJHU�������5REHUWV�HW�DO��������
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7KH�GLJLWDO�OLEUDU\
$�IRXUWK�LQGLFDWRU��ZKLFK�VXJJHVWV�D�IXQGDPHQWDO�FKDQJH�LQ�WKH�LQIRUPDWLRQ�FKDLQ��LV�WKH�ZKROH�UDQJH�RI�LQLWLDWLYHV�FRYHUHG�E\�WKH�WHUP�
GLJLWDO�OLEUDULHV
��'/,����$UPV�������)R[�������&KHQ�������IRU�DQ�H[DPSOH�RI�UHVHDUFK�LQ�WKLV�GRPDLQ��FI��1DWLRQDO�6FLHQFH�)RXQGDWLRQ��������
7KH�GLJLWDO�OLEUDU\�LV�QRW�D�OLEUDU\�LQ�WKH�WUDGLWLRQDO�VHQVH��EXW�DQ�RIWHQ�JOREDO�RUJDQLVDWLRQ�RI�VFLHQWLVWV�RU�VFKRODUV�ZKR�XVH�DGYDQFHG�WHFKQRORJ\�WR�FUHDWH�DQG�VKDUH�LQIRUPDWLRQ�RYHU�WKH�QHWZRUN��7KLV�LQIRUPDWLRQ�FDQ�EH�UHODWHG�WR�UHVHDUFK�RXWFRPHV��EXW�PLJKW�DOVR�FRQVLVW�RI�VRXUFH�PDWHULDOV��VXUYH\�GDWD�RU�SUH�SXEOLFDWLRQ�UHVXOWV�IURP�RQJRLQJ�UHVHDUFK�
7KH�GLJLWDO�OLEUDU\�PRGHO�LV�QR�ORQJHU�EDVHG�RQ�WKH�WUDGLWLRQDO�LQIRUPDWLRQ�FKDLQ��EXW�RQ�D�JOREDO�LQIUDVWUXFWXUH�IRU�NQRZOHGJH�GLVVHPLQDWLRQ��D�QHWZRUN�RI�UHVHDUFKHUV�ZKR�FUHDWH�DQG�GLVWULEXWH�NQRZOHGJH�LQ�WKH�IRUP�RI�LQIRUPDWLRQ�REMHFWV��7KHVH�REMHFWV�LQFUHDVLQJO\�DUH�EHFRPLQJ�GLIIHUHQW�IURP�WUDGLWLRQDO�SXEOLFDWLRQV�VXFK�DV�ERRNV�DQG�MRXUQDOV��WKH\�LQFOXGH�WH[W�FRUSRUD��GDWD�FROOHFWLRQV��DXGLR�YLVXDO�PDWHULDOV��VLPXODWLRQV��HPEHGGHG�VRIWZDUH�DSSOLFDWLRQV��HWF��,Q�YDULRXV�GLJLWDO�OLEUDU\�SURMHFWV�QHZ�GRFXPHQW�W\SHV�DUH�EHLQJ�GHYHORSHG��DV�ZHOO�DV�WKH�QHZ�WHFKQRORJ\�WKH\�UHTXLUH�IRU�
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GLVWULEXWLRQ��ORQJ�WHUP�DUFKLYLQJ��QDYLJDWLRQ��YLVXDOLVDWLRQ�DQG�UHWULHYDO��2QH�H[DPSOH�RI WKHVH�QHZ�WHFKQRORJLHV�LV�WKH�FRQFHSW�RI�PXOWLYDOHQW�GRFXPHQWV��3KHOSV�������:LOHQVN\��������ZKLFK�DGGV�XVHIXO�IXQFWLRQDOLW\�WR�GRFXPHQW�FRQWHQW�
7KH�GLJLWDO�OLEUDU\�PRGHO�LV�YHU\�GLIIHUHQW�IURP�WKH�WUDGLWLRQDO�LQIRUPDWLRQ�FKDLQ��,W�PDNHV�QR�IXQGDPHQWDO�GLIIHUHQFH�EHWZHHQ�DXWKRU��SXEOLVKHU�DQG�OLEUDU\�IXQFWLRQV��DQG�LW�UHODWHV�WR�D�IDU�JUHDWHU�ULFKQHVV�RI�LQIRUPDWLRQ�IRUPDWV�DQG�IXQFWLRQDOLWLHV��,Q�WKLV�PRGHO��WUDGLWLRQDO�GLVWLQFWLRQV�VXFK�DV�WKDW�EHWZHHQ�PRQRJUDSKV�DQG�MRXUQDOV�DUH�ORVLQJ�LPSRUWDQFH��WKH GLJLWDO�OLEUDU\�LV�EDVHG�RQ�LQIRUPDWLRQ�REMHFWV�WKDW�FRXOG�KDYH�DQ\�W\SH�RI��RIWHQ�G\QDPLF�DQG�GLVWULEXWHG��IRUPDWV��,Q�DGGLWLRQ��LW�LV�EDVHG�RQ�DQ�LQWHJUDWHG�DSSURDFK�WR�WKH�HQWLUH�LQIRUPDWLRQ�F\FOH�RI�LQIRUPDWLRQ�FUHDWLRQ��GLVWULEXWLRQ�DQG�XVH��DQG�D�QHZ��
KXPDQ�FHQWHUHG
�F\FOLFDO�PRGHO�RI�WKH�VFLHQWLVW
V�LQIRUPDWLRQ�EHKDYLRXU��&KLHQ�������
7KH�K\EULG�PRGHO�RI�NQRZOHGJH�GLVVHPLQDWLRQ
7KH�WHFKQRORJLFDO�LQQRYDWLRQ�RI�OLEUDULHV�KDV�UHVXOWHG�LQ�ZKDW�FDQ�EH�FKDUDFWHULVHG�DV�D�
K\EULG
�PRGHO�RI�NQRZOHGJH�GLVVHPLQDWLRQ��7KLV�PRGHO�FRPELQHV�WKH�WZR�ZRUOGV�RI�SULQWHG�DQG�GLJLWDO�LQIRUPDWLRQ��VRPH�UHVRXUFHV�DUH�DYDLODEOH�LQ�GLJLWDO�IRUP�RYHU�WKH�QHWZRUN��RWKHUV�RQO\�LQ�SULQWHG�IRUP�LQ�D�OLEUDU\��7KH�K\EULG�DSSURDFK�UHIOHFWV�WKH�FXUUHQW�SUDFWLFH�ZKHUH�ERWK�SULQWHG DQG�GLJLWDO�LQIRUPDWLRQ�DUH�LPSRUWDQW��+RZHYHU��LW�LV�XQOLNHO\�WKDW�WKLV�ZLOO�UHPDLQ�WKH�FDVH��7KH�ZRUOG�RI�VFLHQWLILF�FRPPXQLFDWLRQ�LV�UDSLGO\�EHFRPLQJ�GLJLWDO��,W�LV�KLJKO\�SUREDEOH�WKDW�ZLWKLQ�D�IHZ�\HDUV�SULQWHG�SXEOLFDWLRQV�ZLOO�SOD\�RQO\�D�YHU\�PLQRU�UROH��DW�OHDVW�LQ�D�QXPEHU�RI�VFKRODUO\�GRPDLQV��$QG�ZKHUH�WKHUH�LV�D�QHHG�IRU�ROGHU�� L�H��SULQWHG��SXEOLFDWLRQV��WKH\�RIWHQ�ZLOO�EH�FRQYHUWHG�WR�GLJLWDO�IRUP�DV�LV�DOUHDG\�EHLQJ�GRQH�LQ�QXPHURXV�GLJLWLVDWLRQ�SURMHFWV�DOO�RYHU�WKH�ZRUOG��H�J��LQ�WKH�ZHOO�NQRZQ�-6725�SURMHFW��WR�LPSURYH�WKHLU�GLVWULEXWLRQ�DQG�WR�FUHDWH�PRUH�SRVVLELOLWLHV�IRU�DUFKLYLQJ��VHDUFKLQJ��DQDO\VLQJ�DQG�SURFHVVLQJ��7KHUH�LV�DOVR�DQ�LQFUHDVLQJ�HPSKDVLV�RQ�WKH�XVH�RI�GLJLWDO�LQIRUPDWLRQ�LQ�DFDGHPLF�HGXFDWLRQ��QRW�RQO\�ZLWKLQ�WKH�QHZ 
YLUWXDO�XQLYHUVLWLHV
��EXW�DOVR�ZLWKLQ�PRUH�WUDGLWLRQDO�VHWWLQJV��(YHQWXDOO\��SULQWHG�LQIRUPDWLRQ�ZLOO�EHFRPH�PRUH�RU�OHVV�LQYLVLEOH�EHFDXVH�PRVW�XVHUV�ZLOO�UHJDUG�WKH�QHWZRUN�DV�WKHLU�RQH�DQG�RQO\�VRXUFH�RI�LQIRUPDWLRQ��7KLV�LV�D�SUDFWLFH�WKDW�DOUHDG\�LV�EHFRPLQJ�YLVLEOH�LQ�WKH�LQIRUPDWLRQ�EHKDYLRXU�RI�PDQ\�VWXGHQWV��DQG�HYHQ�UHVHDUFKHUV��DQG�FHUWDLQO\�ZLOO�EH�WUXH�IRU�WKH�IXWXUH�
QHW�JHQHUDWLRQ
��7DSVFRWW��������
7KH�K\EULG�IRUP�RI�VFLHQWLILF�FRPPXQLFDWLRQ�LV�ILUPO\�EDVHG�RQ�WKH�WUDGLWLRQDO�PRGHO�RI�WKH�LQIRUPDWLRQ�FKDLQ�DQG�RQ�WUDGLWLRQDO�SXEOLFDWLRQ�IRUPV�VXFK�DV�ERRNV�DQG�MRXUQDOV��+RZHYHU��LI�ZH�ORRN�DW�WKH�GHYHORSPHQWV�GHVFULEHG�LQ�WKH�SUHYLRXV�SDUDJUDSK��WKLV�PRGHO�VHHPV�OLNHO\�WR�EH�RQO\�D�WUDQVLWLRQDO�SKDVH��5XVEULGJH��������LQ�D�GHYHORSPHQW�WRZDUGV�IXOO\�YLUWXDO�VFLHQWLILF�FRPPXQLFDWLRQ��ILJ������EDVHG�RQ�HQWLUHO\�GLJLWDO��QHWZRUNHG�LQIRUPDWLRQ�UHVRXUFHV�DQG�WKH�FRQFHSW�RI�WKH�CGLJLWDO�OLEUDU\
��7KDW�GHYHORSPHQW�ZRXOG�VHHP�WR�EH�D�ORJLFDO�RXWFRPH�LQ�D�ZRUOG�ZKHUH�VFKRODUO\�SXEOLVKHUV�QRZ�VHHP�WR SUHIHU�GLJLWDO�SXEOLVKLQJ�WR�SULQW��DQG�QRW�H[FOXVLYHO\�EHFDXVH�RI�FRVW�DGYDQWDJHV��FI��.LQJ�	�7HQRSLU��������ZKHUH�OLEUDULHV�DUH�GLJLWLVLQJ�WKHLU�PRVW�LPSRUWDQW�KROGLQJV�DQG�RIIHULQJ�GLJLWDO�VHUYLFHV�RYHU�WKH�ZHE�DQG�ZKHUH��ILQDOO\��QHZ�JHQHUDWLRQV�RI�DFDGHPLFV��IRU�ZKRP�WKH�QHWZRUN�LV�WKH�SULPDU\�VRXUFH�RI�LQIRUPDWLRQ��MRLQ�WKH�UHVHDUFK�FRPPXQLW\�
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�)LJXUH�� KHUH!
7KH�K\EULG�PRGHO�LV�YLVLEOH�LQ�WKH�FXUUHQW�RUJDQLVDWLRQ�RI�DFDGHPLF�OLEUDULHV��RIIHULQJ�ERWK�SULQWHG�UHVRXUFHV�ZLWKLQ�WKH�OLEUDU\�DQG�GLJLWDO�UHVRXUFHV�RYHU�WKH�QHWZRUN�DW�WKH�XVHU
V�GHVNWRS��3LQILHOG�HW�DO����������,W�FDQ�DOVR�EH�VHHQ�LQ�WKH�FXUUHQW�SUDFWLFH�ZKHUH�VFLHQWLILF�SXEOLVKHUV�SURGXFH�WKHLU�MRXUQDOV�LQ�ERWK�SULQWHG�DQG�GLJLWDO�IRUP��,I�RXU�YLHZ�RI�IXWXUH�GHYHORSPHQWV�LV�FRUUHFW��KRZHYHU��WKHQ�LW�ZRXOG�VHHP�WKDW�WKH�K\EULG�PRGHO�DV�ZH�QRZ�NQRZ�LW�LV�DSSURDFKLQJ�WKH�HQG�RI�LWV�GHYHORSPHQW�F\FOH��7KLV�FRXOG�PHDQ�WKDW�WUDGLWLRQDO�SOD\HUV�LQ�WKH�LQIRUPDWLRQ�FKDLQ�ZKR�DUH�QRZ�IRFXVVHG�RQ�FRQVROLGDWLQJ�WKH�K\EULG�PRGHO�DUH�ORVLQJ�WKHLU�NH\�SRVLWLRQV��7KDW�LV�IRU�LQVWDQFH�WKH�FRQFOXVLRQ�RI�WKH�(XURSHDQ�&RPPLVVLRQ�ZLWK�UHVSHFW�WR�OLEUDULHV��7KH�&RPPLVVLRQ�KDV�QRZ�HQGHG�LWV�/LEUDU\�3URJUDPPH�DQG�SXW�LQ�LWV�SODFH�D�QHZ�SURJUDPPH�GLUHFWHG�DW�PXOWLPHGLD�LQIRUPDWLRQ�SURGXFWV DQG�WHFKQRORJ\��,Q�WKH�'LJLWDO�/LEUDULHV�,QLWLDWLYH�IXQGHG�E\�WKH�1DWLRQDO�6FLHQFH�)RXQGDWLRQ�LQ�WKH�86$��ODUJH�SRUWLRQV�RI�WKH�EXGJHW��FXUUHQWO\�LQ�H[FHVV�RI�����0��RYHU�WKH�WZR�SURMHFW�SKDVHV��KDYH�EHHQ�RU�DUH�EHLQJ�DZDUGHG�WR�SURMHFWV�OHG�E\�D�ZLGH�UDQJH�RI�DFDGHPLF�LQVWLWXWLRQV��QRW�MXVW�WR�OLEUDULHV�
7KH�IXWXUH�RI�SXEOLVKLQJ�DQG�OLEUDULHV
:H�KDYH�DUJXHG�WKDW�WKH�LQIRUPDWLRQ�FKDLQ�LQ�LWV�FXUUHQW�K\EULG�IRUP�EDVHG�RQ�GLVWULEXWHG�UHVSRQVLELOLWLHV�LV�PRYLQJ�WRZDUGV�D�IXOO\�GLJLWDO��YLUWXDO�PRGH�RI�VFKRODUO\�FRPPXQLFDWLRQ�IRU�ZKLFK�WKH�RYHUDOO�UHVSRQVLELOLW\�ZLOO�EH�KHOG�E\�WKH�DFDGHPLF�FRPPXQLW\��:KDW�GRHV�WKLV�PHDQ�IRU�SXEOLVKHUV"�,I�WKH�DFDGHPLF�FRPPXQLW\�WDNHV�RQ�IXOO�UHVSRQVLELOLW\�IRU�DQG�FRQWURO�RYHU�WKH�GLVVHPLQDWLRQ�RI�NQRZOHGJH��WKH�UROH�RI�SXEOLVKHUV�ZLOO�FHUWDLQO\�FKDQJH��7KH\�QR�ORQJHU�ZLOO�EH�SURGXFHUV�RI�LQIRUPDWLRQ�SURGXFWV��EXW�ZLOO�DFW�DV�VHUYLFH�SURYLGHUV�WR�WKH�DFDGHPLF�FRPPXQLW\��SHUIRUPLQJ�VSHFLILF�IXQFWLRQV�IRU�ZKLFK�WKH\�DUH�SDLG�UDWKHU�WKDQ�IRU�LQIRUPDWLRQ�HQG�SURGXFWV��7KH�NH\�WR�WKLV�OLHV�LQ�H[LVWLQJ�IXQFWLRQV�WKDW�FDQ�EH�SHUIRUPHG�DGHTXDWHO\�E\�SXEOLVKHUV��$Q�H[DPSOH�LV�TXDOLW\�FRQWURO�WKURXJK�SHHU�UHYLHZ��,Q�DQ\�IXWXUH�PRGHO��SHHU�UHYLHZ�ZLOO�UHPDLQ�LPSRUWDQW��%XW�SHHU�UHYLHZ�LV�D�IXQFWLRQ�WKDW�KDV�WR�EH�SHUIRUPHG�E\�VRPHRQH��3XEOLVKHUV�KDYH�DQ�H[FHOOHQW�WUDFN�UHFRUG�LQ�WKLV�DUHD��DQG�WKHUH�LV�QR�UHDVRQ�ZK\�WKH\�VKRXOG�QRW�EH�JLYHQ�WKH�RSSRUWXQLW\�WR�SURYLGH�WKDW�NLQG�RI�VHUYLFH��DQG�EH�SDLG�H[SOLFLWO\�IRU�LW��7KH�NH\�LVVXH�LV��KRZHYHU��WKDW�SXEOLVKHUV�ZLOO�KDYH�WR�SHUIRUP�VXFK�IXQFWLRQV�LQ�DQ�RXWVRXUFLQJ�UHODWLRQVKLS�XQGHU�UHVSRQVLELOLW\�RI�WKH�DFDGHPLF�FRPPXQLW\�
7KH�VDPH�W\SH�RI�WUDQVIRUPDWLRQ��L�H��IURP�D�IRFXV�RQ�LQIRUPDWLRQ�SURGXFWV�WR�D�VHUYLFH�RULHQWDWLRQ�ZLOO�DSSO\�WR�OLEUDULHV��/LEUDULHV�ZLOO�KDYH�WR�VHH�WKHLU�IXWXUH�UROH�LQ�WKH�FRQWH[W�RI�D�QHZ�CGLYLVLRQ�RI�RUGHU
�LQ�WKH�DFDGHPLF�ZRUOG��RI�ZKLFK�WKH�FXUUHQW�GLJLWDO�OLEUDU\�LQLWLDWLYHV�DUH�DQ�HDUO\�H[DPSOH��7KH\�QR�ORQJHU�ZLOO�KROG�WKH�SULPDU\�UHVSRQVLELOLW\�IRU�VFLHQWLILF�LQIRUPDWLRQ�LQ�DFDGHPLF�LQVWLWXWLRQV��7KDW�UHVSRQVLELOLW\�ZLOO�EH�DQFKRUHG�DW�D�KLJKHU�OHYHO�LQ�WKHVH�LQVWLWXWLRQV�DQG�ZLOO�LQYROYH�PRUH�DFWRUV�WKDQ�MXVW�WKH�OLEUDU\��5HVHDUFKHUV�DQG�UHVHDUFK�LQVWLWXWLRQV��LQ�WKHLU�UROHV�DV�DXWKRUV�DQG�XVHUV��ZLOO�EH�LQ�IDU�JUHDWHU�FRQWURO�RI�HYHU\WKLQJ�WKDW�KDV�WR�GR�ZLWK�LQIRUPDWLRQ�WKDQ�OLEUDULHV�DUH�XVHG�WR�DW�WKH�SUHVHQW�PRPHQW��7KLV�ZLOO�KDYH�LPSOLFDWLRQV�IRU�IXQGLQJ��5HVHDUFKHUV�ZLOO�EH�WKH�SULPDU\�UHFLSLHQWV�RI�IXQGV�IRU�LQIRUPDWLRQ�DQG�SURMHFWV�UHODWHG�WR�LQIRUPDWLRQ��7KH�OLEUDU\
V�FRQWULEXWLRQ�ZLOO�EH�EDVHG�
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RQ�LWV�LQIRUPDWLRQ�VNLOOV��QRW�RQ�LWV�LQIRUPDWLRQ�UHVRXUFHV��L�H��D�VKLIW�IURP�FROOHFWLRQ�WR�VHUYLFH��7KH�OLEUDU\�ZLOO�KDYH�WR�H[SDQG�LWV�IRFXV�WR�PDQ\�RWKHU�GRPDLQV�RI�LQIRUPDWLRQ��LQFOXGLQJ�SULPDU\�GLJLWDO�VRXUFHV�RI�UHVHDUFK�LQIRUPDWLRQ��DQG�VXSSRUW�RI�LQIRUPDWLRQ�ZRUN�ZLWKLQ�UHVHDUFK�SURMHFWV��/LEUDULHV�ZLOO�KDYH�WR�DFFHSW�WKDW�IRU�PDQ\�W\SHV�RI�DFDGHPLF�ZRUN�WKH�LQIRUPDWLRQ�ZRUOG�LV�DQ�HQWLUHO\�YLUWXDO��GLJLWDO�ZRUOG�WKDW�LQWHJUDWHV�PDQ\�GLIIHUHQW�W\SHV�RI�LQIRUPDWLRQ�ZRUN�DQG�IRUPV��DERYH�WKH�FXVWRGLDQVKLS�RYHU�ERRNV�DQG�MRXUQDOV��'HYHORSPHQW�RI�QHZ�PDQDJHULDO�DQG�WHFKQLFDO�VNLOOV�DQG�FUHDWLRQ�RI�QHZ�DOOLDQFHV�ZLWK�XVHUV�ZLOO�EH�FUXFLDO�WR�WKH�OLEUDU\
V�IXWXUH�UROH��$OVR��YLUWXDO�QHWZRUNHG�LQIRUPDWLRQ�VHUYLFHV�WHQG�WR�EH�GLVFLSOLQDU\��
GRPDLQ�EDVHG
���GLVWULEXWHG�DQG�LQWHUQDWLRQDO��UDWKHU�WKDQ�PXOWL�GLVFLSOLQDU\��LQVWLWXWLRQ�EDVHG�DQG�ORFDO�DV�LV�WKH�FDVH�ZLWK�PRVW�DFDGHPLF�OLEUDULHV�
7KH�WUDQVIRUPDWLRQ�WRZDUGV�VHUYLFH�RULHQWHG�UROHV�WKHUHIRUH�LPSOLHV�D�IXQGDPHQWDO�VWUXFWXUDO�FKDQJH�LQ�WKH�RUJDQL]DWLRQ�RI VFKRODUO\�FRPPXQLFDWLRQ��ILJ�����
�)LJXUH�� KHUH!
0L[HG�PRGH�FRPPXQLFDWLRQ
7KH�WUDQVIRUPDWLRQ�RI�LQVWLWXWLRQDO�UROHV�WRZDUGV�VHUYLFH�IXQFWLRQV�XQGHU�FRQWURO�RI�WKH�DFDGHPLF�FRPPXQLW\�LV�QRW�WKH�RQO\�FKDUDFWHULVWLF�RI�WKH�QHZ�PRGHO�RI�NQRZOHGJH�GLVVHPLQDWLRQ�WKDW�LV�GHYHORSLQJ�DV�DQ�RXWFRPH�RI�GLJLWLVDWLRQ�DQG�QHWZRUNV��7KH�FXUUHQW�LQIRUPDWLRQ�FKDLQ�LV�PDLQO\�EDVHG�RQ�D�VLQJOH�FRPPXQLFDWLRQ�PRGH��WKH�GLVVHPLQDWLRQ�RI�UHVHDUFK�UHVXOWV��7KH�QHZ�PRGH�RI�NQRZOHGJH�GLVVHPLQDWLRQ�FRXOG�DOVR�LQFOXGH�RWKHU�W\SHV�RI�LQIRUPDWLRQ�DQG�VHUYH�RWKHU�LQIRUPDWLRQ�IXQFWLRQV��6FLHQFH�DQG�VFKRODUVKLS�ZRXOG�EHQHILW�IURP�ZKDW�FRXOG�EH�GHVFULEHG�DV�PL[HG�PRGH�FRPPXQLFDWLRQ� EDVHG�RQ�DQ�LQWHJUDWHG�LQIRUPDWLRQ�LQIUDVWUXFWXUH�WKDW�DOORZV�WKH�VKDULQJ�RI�VRXUFH�GDWD��DFFHVV�WR�DUFKLYDO�PDWHULDOV��QHWZRUNHG�SDUWLFLSDWLRQ�LQ�RU�DW�OHDVW�GLVFXVVLRQ�RI�RQJRLQJ�UHVHDUFK�DFWLYLWLHV��LQ�DGGLWLRQ�WR�DFFHVV�WR�IRUPDO�UHVHDUFK�UHVXOWV��7KLV�LV�SUHFLVHO\�ZKDW�FRXOG�EH�WKH�RXWFRPH�RI�WKH�GHYHORSPHQWV�GHVFULEHG�LQ�WKLV�SDSHU��DQG�HVSHFLDOO\�RI�ZKDW�LV�EHLQJ�GHYHORSHG�LQ�WKH�FRQWH[W�RI�GLJLWDO�OLEUDULHV��)RU�LW�WR�KDSSHQ�LQ�D�ZD\�WKDW�UHDOO\�OHDGV�WR�LQQRYDWLRQ�RI�WKH�GLVVHPLQDWLRQ�RI�NQRZOHGJH�DQG�WR�DFDGHPLF�UDWKHU�WKDQ�FRPPHUFLDO�EHQHILWV��PRUH�RYHUDOO�FRQWURO�RI�WKH�HQWLUH�SURFHVV�PD\�EH�UHTXLUHG��7KH�WUDGLWLRQDO�DFWRUV�LQ�WKH�LQIRUPDWLRQ�FKDLQ�GR�QRW�VHHP�FDSDEOH�RI�DFKLHYLQJ�WKLV��7KDW�ZRXOG�H[SODLQ�ZK\�WKH�DFDGHPLF�FRPPXQLW\�LV�QRZ�DW�OHDVW�GLVFXVVLQJ�WKH�SRVVLELOLW\�RI�WDNH�RQ�WKDW�UHVSRQVLELOLW\�
.QRZOHGJH�GLVVHPLQDWLRQ�LQ�WKH�FRQWH[W�RI�DSSOLFDWLRQ
6R�IDU��ZH�KDYH�GHVFULEHG�NQRZOHGJH�GLVVHPLQDWLRQ�LQ�WHUPV�RI�WKH�WUDGLWLRQDO�YLHZ�WKDW�VFLHQWLILF�NQRZOHGJH�LV�FUHDWHG�DQG�XVHG�E\�UHVHDUFKHUV�ZRUNLQJ�LQ�DFDGHPLF�LQVWLWXWLRQV��7KLV�LV�D�YLHZ�WKDW�UHJDUGV�WKH�LQIRUPDWLRQ�FKDLQ�DV�D�FORVHG�V\VWHP��OLQNLQJ�SURGXFHUV�DQG�FRQVXPHUV�RI�NQRZOHGJH�ZLWKLQ�WKH�LQVWLWXWLRQDOLVHG�ZRUOG�RI�UHVHDUFK��+RZHYHU��WKHUH�DUH�RWKHU�GRPDLQV�ZKHUH�NQRZOHGJH�SURGXFWLRQ�WDNHV�SODFH��0LFKDHO�*LEERQV�HW�DO��KDYH�GHVFULEHG�DQ�HQWLUHO\�GLIIHUHQW GRPDLQ�RI�NQRZOHGJH�SURGXFWLRQ��*LEERQV�HW�DO���������ZKLFK�WKH\�GHVLJQDWH�DV�C0RGH��
�DV�RSSRVHG�WR�WKH�
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WUDGLWLRQDO�PRGH�RI�DFDGHPLF�NQRZOHGJH�SURGXFWLRQ��C0RGH��
���0RGH���NQRZOHGJH�LV�FUHDWHG�CLQ�WKH�FRQWH[W�RI�DSSOLFDWLRQ
��L�H��ZKHQ�UHDO�OLIH�SUREOHPV�DUH�VWXGLHG�DQG�VROYHG�RXWVLGH�XQLYHUVLWLHV�DQG�UHVHDUFK�LQVWLWXWHV�
7KLV�W\SH�RI�NQRZOHGJH�SURGXFWLRQ�LV�FDUULHG�RXW�LQ�JRYHUQPHQW�DQG�EXVLQHVV�RUJDQLVDWLRQ�E\�KHWHURJHQHRXV��LQWHUGLVFLSOLQDU\�WHDPV��7\SLFDOO\��SHRSOH�IURP�GLYHUVH�EDFNJURXQGV��JRYHUQPHQW�DQG�SXEOLF�VHFWRU�RUJDQLVDWLRQV��GLIIHUHQW�W\SHV�RI�EXVLQHVV�ILUPV�DQG�UHVHDUFK�LQVWLWXWLRQV��ZRUN�WRJHWKHU�LQ�WHPSRUDU\�JURXSV�IRU�DV�ORQJ�DV�LV�QHHGHG�WR�VROYH�D�SDUWLFXODU�SUREOHP��6LQFH�WKLV�SUREOHP�VROYLQJ�LV�FDUULHG�RXW�E\�SHRSOH�ZLWK�DQ�DFDGHPLF�WUDLQLQJ�DQG�XVLQJ�VWDQGDUG�UHVHDUFK�PHWKRGV�DQG�WHFKQLTXHV��LV�OHDGV�WR�NQRZOHGJH�FUHDWLRQ�LQ�DQ�DSSOLFDWLRQ�FRQWH[W��0RGH���UHYHUVHV�WKH�WUDGLWLRQDO�IORZ�IURP�IXQGDPHQWDO�WR�DSSOLHG�UHVHDUFK��,Q�PDQ\�FDVHV��VROYLQJ�SUREOHPV�
LQ�DFWLRQ
�OHDGV�WR�IXQGDPHQWDO�LVVXHV�WKDW�DUH�WKHQ�SDVVHG�RQ�WR�JURXSV�FDUU\LQJ�RXW�IXQGDPHQWDO�UHVHDUFK�LQ�IRUPDO�UHVHDUFK�LQVWLWXWLRQV�
$OWKRXJK�WKH�YLHZV�RI�*LEERQV�HW�DO��KDYH�IRXQG�ZLGH�DFFHSWDQFH��VRPH�FULWLFLVPV�FDQ�EH�PDGH��'RPLQLTXH�3HVWUH�KDV�DUJXHG�WKDW�
PRGH��
�LV�QRW��DV�*LEERQV�HW�DO��VXJJHVW��D�UHFHQW�FDWHJRU\��3HVWUH��������+H�VKRZV��RQ�WKH�EDVLV�RI�DQ�KLVWRULFDO�DQDO\VLV��WKDW�DOUHDG\�IRU�PDQ\�FHQWXULHV�WZR�GLVWLQFW�V\VWHPV�RI�SUDFWLFH�KDYH�H[LVWHG�LQ�SDUDOOHO��WKH�
FORVHG
�DFDGHPLF�V\VWHP�DQG�DQ�
RSHQ
�V\VWHP�ZKHUH SKLORVRSKHUV�DQG�VFLHQWLVWV�ZRUN�LQ�FRQMXQFWLRQ�ZLWK�WKH�QRQ�DFDGHPLF�ZRUOG��H�J��WKH�PDUNHW�DQG�WKH�VWDWH���0RUH�LPSRUWDQWO\��5LFKDUG�:KLWOH\�KDV�DUJXHG�WKDW�WKH�PRGH����PRGH���GLVWLQFWLRQ�LV�WRR�UDGLFDO�DQG�WKDW�WKH\�GHVFULEH�WZR�H[WUHPHV�EHWZHHQ�ZKLFK�D�ODUJH�YDULHW\�RI�UHVHDUFK�DQG�UHVHDUFK�RUJDQLVDWLRQ�FDQ�EH�IRXQG��:KLWOH\�������
:KDW�LQWHUHVWV�XV�KHUH��KRZHYHU��LV�QRW�ZKHWKHU�
PRGH��
�UHVHDUFK�LV�D�GLVWLQFW�FDWHJRU\��,Q�WKH�FRQWH[W�RI�WKLV�SDSHU�LW�LV�LQWHUHVWLQJ�WR�ORRN�DW�W\SHV�RI�UHVHDUFK�ZKHUH�WKH�FKDUDFWHULVWLFV�RI�
PRGH��
�DUH�UHOHYDQW�DV�IDU�DV�NQRZOHGJH�GLVVHPLQDWLRQ�LV�FRQFHUQHG��7KHVH�DUH�W\SHV�RI�NQRZOHGJH�SURGXFWLRQ��XVXDOO\�IRXQG�RXWVLGH�DFDGHPLF�LQVWLWXWLRQV��ZKHUH�WKH�HPSKDVLV�LV�RQ�NQRZOHGJH�SURGXFWLRQ�
LQ�DFWLRQ
�LQ�D�UHDO�OLIH�VHWWLQJ�UDWKHU�WKDQ�LQ�WKH�ODERUDWRU\��DQG�RQ�LQWHUQDO�SUREOHP�VROYLQJ�DQG�LQQRYDWLRQ�UDWKHU�WKDQ�RQ�GLVFRYHU\�DQG�WKH�GLVVHPLQDWLRQ�RI�NQRZOHGJH�WR�WKH�RXWVLGH�ZRUOG��*LEERQV�HW�DO��DUJXH�FRQYLQFLQJO\�WKDW�NQRZOHGJH�SURGXFHG�XQGHU�WKHVH�FLUFXPVWDQFHV�GRHV�ILQG�ZLGHU�GLVVHPLQDWLRQ�RXWVLGH�WKH�LQLWLDO�SUREOHP�FRQWH[W��7KLV�KDSSHQV�WKURXJK�LQIRUPDO�QHWZRUNV�DQG�WKURXJK�WKH�PLJUDWLRQ�RI�UHVHDUFKHUV�IURP�RQH�JURXS�RU�SUREOHP�DUHD�WR�DQRWKHU��7KLV�W\SH�RI�GLVVHPLQDWLRQ�LV�DOVR�KLJKO\�LQWHUGLVFLSOLQDU\��RU�CWUDQVGLVFLSOLQDU\
��GXH�WR�WKH�KHWHURJHQHRXV�FRPSRVLWLRQ�RI�WKH�UHVHDUFK�JURXSV��ZKHUHDV�NQRZOHGJH�WUDQVIHU�LQ�VWULFWO\�DFDGHPLF�UHVHDUFK�WHQGV�WR�EH�PRQR�GLVFLSOLQDU\��*LEERQV�DOVR�SRLQWV�RXW�WKDW�TXDOLW\�FRQWURO�LQ�QRQ�DFDGHPLF�UHVHDUFK�GLIIHUV�IURP�WKDW�LQ�DFDGHPLF�UHVHDUFK�EHFDXVH�VRFLDO��HFRQRPLF�DQG�SROLWLFDO�DVSHFWV�DUH�WDNHQ�LQWR�DFFRXQW�LQ�DGGLWLRQ�WR�SXUHO\�VFLHQWLILF�FRQVLGHUDWLRQV��
*LEERQV�HW�DO��GHVFULEH�0RGH���DV�D�
ZHE
�RI�VLWHV�RU�QRGHV�ZKHUH�UHVHDUFK�LV�FDUULHG�RXW��,QIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJLHV�DOORZ�WKHVH�QRGHV�WR�LQWHUDFW��7KH�UHVXOW�LV�D�VRFLDOO\�GLVWULEXWHG�NQRZOHGJH�SURGXFWLRQ�V\VWHP�ZKHUH�FRPPXQLFDWLRQ�LQFUHDVLQJO\�WDNHV�SODFH�DFURVV�H[LVWLQJ�LQVWLWXWLRQDO�ERXQGDULHV��)ROORZLQJ�:KLWOH\��ZH�VXJJHVW�WKDW�PDQ\�W\SHV�RI�UHVHDUFK�DQGUHVHDUFK�GLVFLSOLQHV�KDYH�DGRSWHG�VXFK�,&7�LQGXFHG�ZHE�FKDUDFWHULVWLFV��EXW�



�

WR�YDU\LQJ�GHJUHHV��
:KHUH�WKDW�LV�WKH�FDVH��RQH�FDQ�DOVR�H[SHFW�WR�ILQG�D�QXPEHU�RI�FKDUDFWHULVWLFV�RI�WKH�PL[HG�PRGH�FRPPXQLFDWLRQ�GHVFULEHG�DERYH��5HVHDUFK�
LQ�DFWLRQ
��LQYROYLQJ�PDQ\�RUJDQLVDWLRQDOO\�GLVWULEXWHG�SDUWLFLSDQWV�OLQNHG�WRJHWKHU�WKURXJK�FRPPXQLFDWLRQ�QHWZRUNV�PXVW�DOPRVW�E\�QDWXUH�OHDG�WR�GLVVHPLQDWLRQ�DQG�VKDULQJ�RI�KHWHURJHQHRXV�LQIRUPDWLRQ��LQFOXGLQJ�VRXUFH�DQG�DUFKLYDO�GDWD��LQIRUPDWLRQ�RQ�WKH�RQJRLQJ�UHVHDUFK SURFHVV�DV�ZHOO�DV�UHVHDUFK�RXWFRPHV��
$Q�LQWHUHVWLQJ�LVVXH�IRU�IXUWKHU�VWXG\�LV�WKH�TXHVWLRQ�ZKHWKHU�WKH�GHYHORSPHQW�RI�ZHE�EDVHG�GLVVHPLQDWLRQ�DQG�GLJLWDO�OLEUDULHV�ZLOO�FKDQJH�VFLHQWLILF�ILHOGV�WKDW�DUH�EDVHG�WR�D�KLJK�GHJUHH�RQ�D�
PRGH��
�W\SH�RI�SUDFWLFH��0RUH�VSHFLILFDOO\��WKH�TXHVWLRQ�FDQ�EH�UDLVHG�ZKHWKHU�WKHVH�GHYHORSPHQWV�FRXOG�KDYH�D�XQLI\LQJ�HIIHFW�RQ�WKH�GLIIHUHQW�SUDFWLFHV�RI�UHVHDUFK�DV�IDU�DV�NQRZOHGJH�GLVVHPLQDWLRQ�LV�FRQFHUQHG��OHDGLQJ�WR�D�PRUH�RSHQ�PRGHO�RI�GLJLWDO�OLEUDULHV�WKDW�ZLOO�EULQJ�WRJHWKHU�KLJKO\�IRUPDOL]HG�DQG�LQGLYLGXDOL]HG�SUDFWLFH�RI�SHHU�UHYLHZHG�SXEOLVKLQJ�DQG�WKH�PRUH�LQIRUPDO��FRPPXQLW\�EDVHG�SUDFWLFH�RI�
UHVHDUFK�LQ�DFWLRQ
��
$W�OHDVW�WZR�IDFWRUV�FDQ�EH�LGHQWLILHG�WKDW�VXJJHVW�WKDW�VXFK�D�XQLI\LQJ�HIIHFW�ZLOO�QRW�LQ�FRPH�DERXW�DW�OHDVW�LQ�WKH�VKRUW�WHUP���2QH�LV�WKH�DUHD�RI�TXDOLW\�FRQWURO��VLQFH�D�
PRGH��
�W\SH�RI�UHVHDUFK�UHTXLUHV��DV�*LEERQV�DUJXHV��D�PRUH�FRPSRVLWH�DQG�PXOWLGLPHQVLRQDO�DSSURDFK�WKDQ�LV�RIIHUHG�E\�WKH�WUDGLWLRQDO�SHHU�UHYLHZ�PHFKDQLVP��7KH�RWKHU�SUREOHPDWLF�DUHD�LV�WKH�UHODWLRQVKLS�EHWZHHQ�DXWKRUVKLS�DQG�DFDGHPLF�VWDWXV��(YHQ�WKRXJK�PXOWL�DXWKRUVKLS�LV�EHFRPLQJ�PRUH�DQG�PRUH�FRPPRQ�LQ�DFDGHPLF�UHVHDUFK��DXWKRUVKLS�UHPDLQV�DQ�LPSRUWDQW�PHFKDQLVP�IRU�SURYLGLQJ�LGHQWLW\��UHFRJQLWLRQ�DQG�VWDWXV�WR�LQGLYLGXDO�UHVHDUFKHUV�DQG�LQVWLWXWLRQV��,Q�D�
PRGH��
�W\SH�RI�SUDFWLFH�DXWKRUVKLS�LV�OHVV�LPSRUWDQW�DQG��LQ�IDFW��RIWHQ�FDQQRW�EH�DWWULEXWHG�WR�LQGLYLGXDOV�UHVHDUFKHUV�DQG�LQVWLWXWLRQV��
6XPPDU\�FRQFOXVLRQV
7KH�LGHDV�GHYHORSHG�LQ�WKLV�SDSHU�FDQ�EH�VXPPDULVHG DV�IROORZV��6FKRODUO\�FRPPXQLFDWLRQ�DQG�NQRZOHGJH�GLVVHPLQDWLRQ�DUH�EDVHG�RQ�DQ�
LQIRUPDWLRQ�FKDLQ
�PRGHO�WKDW�RULJLQDWHV�IURP�WKH�GRPDLQ�RI�SULQWHG�LQIRUPDWLRQ�SURGXFWV��7KHUH�DUH�D�QXPEHU�RI�LQGLFDWRUV�WKDW�SRLQW�WR�D�VWUXFWXUDO�FKDQJH�LQ�WKH�WUDGLWLRQDO�V\VWHP�RI�NQRZOHGJH�GLVVHPLQDWLRQ�QRZ�ZH�DUH�HQWHULQJ�WKH�HUD�RI�GLJLWLVDWLRQ�DQG�QHWZRUNV��7KHVH�LQGLFDWRUV�LQFOXGH�WKH�IRFXV�RI�SXEOLVKHUV�RQ�VKDUHKROGHU�YDOXH��WKH�PDQ\�DWWHPSWV�DW�VHOI�SXEOLVKLQJ�E\�WKH�DFDGHPLF�ZRUOG��WKH�ORVV�RI�IXQFWLRQDO�VSHFLDOLVDWLRQ�LQ�WKH�LQIRUPDWLRQ�FKDLQ��DQG�LQLWLDWLYHV�DLPHG�DW�GHYHORSLQJ�
GLJLWDO�OLEUDULHV
�DV�JOREDO�QHWZRUNV�IRU�FUHDWLQJ�DQG�GLVWULEXWLQJ�NQRZOHGJH��,Q�WKH�SDVW�GHFDGH�WKH�LQIRUPDWLRQ�FKDLQ�KDV�GHYHORSHG�LQWR�D�K\EULG�V\VWHP��LQFRUSRUDWLQJ�ERWK�SULQWHG�DQG GLJLWDO�LQIRUPDWLRQ�DQG�VHUYLFHV��7KLV�K\EULG�V\VWHP�LV�RQO\�D�WUDQVLWLRQDO�SKDVH�LQ�WKH�GHYHORSPHQW�WRZDUGV�IXOO\�GLJLWDO��QHWZRUNHG�VFKRODUO\�FRPPXQLFDWLRQ��$�PDMRU�FKDUDFWHULVWLF�RI�WKLV�QHZ�V\VWHP�LV�WKDW�WKH�DFDGHPLF�ZRUOG�ZLOO�WDNH�UHVSRQVLELOLW\�IRU�DQG�JDLQ�FRQWURO�RYHU�WKH�HQWLUH�SURFHVV�RI�FRPPXQLFDWLRQ�IURP�NQRZOHGJH�SURGXFHU�WR�FRQVXPHU��7KLV�ZLOO�UHVXOW�LQ�D�FKDQJH�LQ�LQVWLWXWLRQDO�UROHV�RI�DQG�UHODWLRQVKLSV�EHWZHHQ�WKH�DFWRUV�LQ�WKH�LQIRUPDWLRQ�FKDLQ��3XEOLVKHUV�DQG�OLEUDULHV�ZLOO�FKDQJH�IURP SURGXFW�RULHQWHG�RUJDQLVDWLRQV�WR�VHUYLFH�RULHQWHG�RUJDQLVDWLRQV��VXSSRUWLQJ�VFKRODUO\�FRPPXQLFDWLRQ�LQ�DQ�RXWVRXUFLQJ�



��

UHODWLRQVKLS�ZLWK�WKH�DFDGHPLF�ZRUOG��7KH�QHZ�V\VWHP�ZLOO�EH�EDVHG�RQ�PL[HG�PRGH�FRPPXQLFDWLRQ�LQWHJUDWLQJ�GLVVHPLQDWLRQ�DQG�VKDULQJ�RI�KHWHURJHQHRXV�LQIRUPDWLRQ��LQFOXGLQJ�VRXUFH�DQG�DUFKLYDO�GDWD��LQIRUPDWLRQ�RQ�WKH�RQJRLQJ�UHVHDUFK�SURFHVV�DV�ZHOO�DV�UHVHDUFK�RXWFRPHV��7KLV�ZLOO�EH�VLPLODU�WR�ZKDW�LV�DOUHDG\�WKH�FDVH�LQ�WKH�
PRGH��
�W\SH�RI�NQRZOHGJH�SURGXFWLRQ�DV�GHVFULEHG�E\�*LEERQV�HW�DO��+RZHYHU��LW�UHPDLQV�WR�EH�VHHQ�ZKHWKHU�NQRZOHGJH�GLVVHPLQDWLRQ�LQ�LQVWLWXWLRQDOLVHG��GLVFLSOLQH�EDVHG�DFDGHPLF�UHVHDUFK�DQG�LQ�QRQ�DFDGHPLF�
UHVHDUFK�LQ�DFWLRQ
�ZLOO�HYROYH�WRZDUGV�D�VLQJOH�V\VWHP�IRU�NQRZOHGJH�GLVVHPLQDWLRQ��7KH�PDLQ�EDUULHUV�WR�VXFK�LQWHJUDWLRQ�DUH�FUHDWHG�E\�GLIIHUHQW�FRQFHSWLRQV�RI�TXDOLW\�FRQWURO�DQG�DXWKRUVKLS�LQ�WKH�WZR�PRGHV�RI�UHVHDUFK�



��

5()(5(1&(6
$OH[DQGHU��$���*RRG\HDU��0���������
&KDQJLQJ�WKH�UROH�RI�UHVHDUFK�OLEUDULHV�LQ�VFKRODUO\�FRPPXQLFDWLRQ
��-RXUQDO�RI�HOHFWURQLF�SXEOLVKLQJ���������ZZZ�SUHVV�XPLFK�HGX�MHS�������DOH[DQGHU�KWPO�
$UPV��:�<���������'LJLWDO�OLEUDULHV��&DPEULGJH�0$��0,7�3UHVV�
%UDQLQ��-�-���&DVH��0���������
5HIRUPLQJ�6FKRODUO\�3XEOLVKLQJ�LQ�WKH�6FLHQFHV��$�/LEUDULDQ�3HUVSHFWLYH
��1RWLFHV�RI�WKH�$06��$SULO��������KWWS���ZZZ�DPV�RUJ�QRWLFHV��������EUDQLQ�SGI�%URSK\��3���������'LJLWDO�OLEUDU\�UHVHDUFK�RYHUYLHZ��ILQDO�UHSRUW��&HQWUH�IRU�5HVHDUFK�LQ�/LEUDU\�DQG�,QIRUPDWLRQ�0DQDJHPHQW��'HSDUWPHQW�RI�,QIRUPDWLRQ�	�&RPPXQLFDWLRQV��0DQFKHVWHU�0HWURSROLWDQ�8QLYHUVLW\���ZZZ�OLF�JRY�XN�UHVHDUFK�GLJLWDO�UHYLHZ�UWI�
%XFN��$�0���)ODJDQ��5�&���&ROHV��%���������6FKRODUV�IRUXP��D�QHZ�PRGHO�IRU�VFKRODUO\�FRPPXQLFDWLRQ���KWWS���OLEUDU\�FDOWHFK�HGX�SXEOLFDWLRQV�VFKRODUVIRUXP��
&KHQ��+���HG���������� 'LJLWDO�OLEUDULHV��6SHFLDO�WRSLF�LVVXH�RI�WKH�-RXUQDO�RI�WKH�$PHULFDQ�6RFLHW\�IRU�,QIRUPDWLRQ�6FLHQFH��������������
&KLHQ��<�7���������
'LJLWDO�OLEUDULHV��NQRZOHGJH�QHWZRUNV��DQG�KXPDQ�FHQWHUHG�LQIRUPDWLRQ�V\VWHPV
��LQ�3URFHHGLQJV�RI�WKH�,QWHUQDWLRQDO�6\PSRVLXP�RQ�5HVHDUFK��'HYHORSPHQW�DQG�3UDFWLFH�LQ�'LJLWDO�/LEUDULHV��,6'/
����7VXNXED��,EDUDNL��-DSDQ��1RYHPEHU���������������ZZZ�GO�XOLV�DF�MS�,6'/���SURFHHGLQJV�\WFKLHQ�\WFKLHQ�KWPO�
&XPPLQJV��$�0��HW�DO���������8QLYHUVLW\�OLEUDULHV�	�VFKRODUO\�FRPPXQLFDWLRQ��D�VWXG\�SUHSDUHG�IRU�WKH�$QGUHZ�:��0HOORQ�)RXQGDWLRQ��$5/��1RYHPEHU�������FKDSWHU�����ZZZ�DUO�RUJ�VFRPP�PHOORQ�
'/,�� 'LJLWDO�/LEUDULHV�,QLWLDWLYH��3KDVH����� ZZZ�GOL��QVI�JRY�
'XII��$�6���������
6RPH�SRVW�ZDU�PRGHOV�RI�WKH�LQIRUPDWLRQ�FKDLQ
��-RXUQDO�RI�OLEUDULDQVKLS�DQG LQIRUPDWLRQ�VFLHQFH�����������������
)R[��(�$���HG���������
7KH�'LJLWDO�/LEUDULHV�,QLWLDWLYH��XSGDWH�DQG�GLVFXVVLRQ
��%XOOHWLQ�RI�WKH�$PHULFDQ�6RFLHW\�IRU�,QIRUPDWLRQ�6FLHQFH��6SHFLDO�VHFWLRQ��������������
*LEERQV��0��HW�DO���������7KH�QHZ�SURGXFWLRQ�RI�NQRZOHGJH��� /RQGRQ��6DJH�3XEOLFDWLRQV�������
*LQVSDUJ��3���/XFH��5���6RPSHO��+��YDQ�GH��������7KH�836�LQLWLDWLYH�DLPHG�DW�WKH�IXUWKHU�SURPRWLRQ�RI�DXWKRU�VHOI�DUFKLYHG�VROXWLRQV��/RV�$ODPRV��/RV�$ODPRV�1DWLRQDO�/DERUDWRU\���KWWS���ZZZ�RSHQDUFKLYHV�RUJ�XSV�LQYLWDWLRQ�RUL�KWP�
+DUQDG��6���������/HDUQHG�HQTXLU\�DQG�WKH�QHW��WKH�UROH�RI�SHHU�UHYLHZ��SHHU�FRPPHQWDU\�DQG�FRS\ULJKW���KWWS���LQWHUDUFK�\RUN�DF�XN�LQWDUFK�DQWLTXLW\�HOHFWURQLFV�KDUQDG�KWPO�



��

Kaufman, P. (1998) 'Structure and Crisis: Markets and Market Segmentation 
in Scholarly Publishing', The Mirage of Continuity: Reconfiguring 
Academic Information Resources for the 21st Century, ed. Brian L. 
Hawkins and Patricia Battin, 178-92. Washington, D.C.: CLIR & AAU.

.LQJ��'�:��DQG�7HQRSLU��&���������(FRQRPLF�FRVW�PRGHOV�RI�VFLHQWLILF�VFKRODUO\�MRXUQDOV��SDSHU�SUHVHQWHG�WR�WKH�,&68�3UHVV�ZRUNVKRS��2[IRUG�����0DUFK�WR���$SULO��������ZZZ�ERGOH\�R[�DF�XN�LFVX�NLQJSSU�KWP�

.OLQJ��5��DQG�0F*LP��*���������
6FKRODUO\�FRPPXQLFDWLRQ�DQG�WKH�FRQWLQXXP�RI�HOHFWURQLF�SXEOLVKLQJ
��-RXUQDO�RI�WKH�$PHULFDQ�6RFLHW\�IRU�,QIRUPDWLRQ�VFLHQFH������������������
0DFNHQ]LH�2ZHQ��-�6���+DOP��-��YDQ��������,QQRYDWLRQ�LQ�WKH�LQIRUPDWLRQ�FKDLQ��WKH�HIIHFWV�RI�WHFKQRORJLFDO�GHYHORSPHQW�RQ�WKH�SURYLVLRQ�RI�VFLHQWLILF�DQG�WHFKQLFDO�LQIRUPDWLRQ��/RQGRQ��5RXWOHGJH�
0DFNHQ]LH�2ZHQ��-�6���������
3UHVHUYDWLRQ�RI�GLJLWDO�PDWHULDOV�IRU�OLEUDULHV
��/,%(5�TXDUWHUO\����������������
0HDGRZV��$�-���HG���������.QRZOHGJH�DQG�FRPPXQLFDWLRQ��HVVD\V�RQ�WKH�LQIRUPDWLRQ�FKDLQ��/RQGRQ��/LEUDU\�$VVRFLDWLRQ 3XEOLVKLQJ�
Mobley, E.E. (1998) 'Ruminations on the Sci-Tech Serials Crisis', Issues in 
science and technology librarianship, Fall 1998.  
(www.library.ucsb.edu/istl/98-fall/article4.html)

1DWLRQDO�6FLHQFH�)RXQGDWLRQ��������1DWLRQDO�6FLHQFH��0DWKHPDWLFV�(QJLQHHULQJ�DQG�7HFKQRORJ\�(GXFDWLRQ�'LJLWDO�/LEUDU\�� 3URJUDP�VROLFLWDWLRQ��16)���������� $UOLQJWRQ��16)���KWWS���ZZZ�QVI�JRY�FJL�ELQ�JHWSXE"QVI�����
1DWXUH��������)XWXUH�H�DFFHVV�WR�WKH�SULPDU\�OLWHUDWXUH�1DWXUH�:HE�GHEDWH���ZZZ�QDWXUH�FRP�QDWXUH�GHEDWHV�H�DFFHVV�LQGH[�KWPO�
3HVWUH��'���������
/D�SURGXFWLRQ�GHV�VDYRLUV�HQWUH�DFDGpPLHV�HW�PDUFKH��XQH�UHOHFWXUH�KLVWRULTXH�GX�OLYUH��7KH�QHZ�SURGXFWLRQ�RI�NQRZOHGJH��pGLWp�SDU�0��*LEERQV
��5HYXH�G
eFRQRPLH�LQGXVWULqOOH����������VW�7ULPHVWHU��������������
3KHOSV��7K��$���������
0XOWLYDOHQW�GRFXPHQWV��DQ\WLPH��DQ\ZKHUH��DQ\�W\SH��HYHU\�ZD\�XVHU�LPSURYDEOH�GLJLWDO�GRFXPHQWV�DQG�V\VWHPV
��3K�'��GLVVHUWDWLRQ��8QLYHUVLW\�RI�%HUNHOH\���ZZZ�FV�EHUNHOH\�HGX�aSKHOSV�SDSHUV�GLVVHUWDWLRQ� DEVWUDFW�KWPO�
3LQILHOG��6��HW�DO���������
5HDOL]LQJ�WKH�+\EULG�/LEUDU\
��'�/LE�0DJD]LQH��2FWREHU��������KWWS���ZZZ�GOLE�RUJ�GOLE�RFWREHU�����SLQILHOG�KWPO�
5REHUWV��5�-����������
6FKRODUO\�SXEOLVKLQJ��SHHU�UHYLHZ�DQG�WKH�,QWHUQHW
��)LUVW�0RQGD\��$SULO��������ZZZ�ILUVWPRQGD\�GN�LVVXH�B��SUREHUWV��
5REHUWV��5�-��HW�DO���������
%XLOGLQJ�D��*HQ%DQN��RI�WKH�SXEOLVKHG�OLWHUDWXUH
��6FLHQFH��0DUFK�������������������������



��

�ZZZ�VFLHQFHPDJ�RUJ�FJL�FRQWHQW�IXOO��������������D�
5RWKHQEHUJ��������$YRLGLQJ�WHFKQRORJLFDO�TXLFNVDQG��ILQGLQJ�D�YLDEOH�IRXQGDWLRQ�IRU�GLJLWDO�SUHVHUYDWLRQ��� &RXQFLO�RQ�/LEUDU\�DQG�,QIRUPDWLRQ�5HVHDUFK���ZZZ�FOLU�RUJ�SXEV�UHSRUWV�URWKHQEHUJ�FRQWHQWV�KWPO�
5RZODQG��)���������
3ULQW�MRXUQDOV��ILW�IRU�WKH�IXWXUH"
��$ULDGQH��LVVXH����-DQXDU\��������ZZZ�XNROQ�DF�XN�DULDGQH�LVVXH��I\WWRQ��
Rusbridge, Ch. (1998) 'Towards the Hybrid Library', D-Lib Magazine, 
July/August 1998. 
(http://www.dlib.org/dlib/july98/rusbridge/07rusbridge.html)

Science (2001) 'Science's response: is a government archive the best 
option?', Science, March 23;5512(291):2318. 
(www.sciencemag.org/cgi/content/full/291/5512/2318b)

6FKXOHQEXUJHU��������6FKRODUO\�FRPPXQLFDWLRQ�DQG�WKH�QHHG�IRU�FROOHFWLYH�DFWLRQ��D�VWDWHPHQW�E\�WKH�&KLHI�$FDGHPLF�2IILFHUV�RI�WKH�%LJ�������ZZZ�ELJ��SOXV�RUJ�SUHVVUHOHDVHV�VFKRODU�KWPO�
7DSVFRWW��'���������*URZLQJ�XS�GLJLWDO��WKH�ULVH�RI�WKH�QHW�JHQHUDWLRQ��1HZ�<RUN��0F*UDZ�+LOO�
:KLWOH\��5���������7KH�LQWHOOHFWXDO�DQG�VRFLDO�RUJDQL]DWLRQ�RI�WKH�VFLHQFHV���QG HG���2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV�
:LOHQVN\��5���������
'LJLWDO�OLEUDU\�UHVRXUFHV�DV�D�EDVLV�IRU�FROODERUDWLYH�ZRUN
��-RXUQDO�RI�WKH�$PHULFDQ�6RFLHW\�IRU�,QIRUPDWLRQ�6FLHQFH�����������������



��

)LJXUH��

,QIRUP
DWLRQ

�UHVRX
UFHV

2UJDQL]DWLRQ

+\EULGPRGHO

9LUWXDOPRGHO

7UDGLWLRQDOPRGHO

'LJLWDO

'LJLWDO�3ULQWHG

3ULQWHG
3K\VLFDO 3K\VLFDO��1HWZRUN 1HWZRUN
���� ���� ����"



��

)LJXUH��
$XWKRU

3XEOLVKHU

/LEUDU\

8VHU

7UDGLWLRQDO�,QIRUPDWLRQ�&KDLQ 1HZ'LVVHPLQDWLRQRI�.QRZOHGJH
$XWKRU

3XEOLVKHU

/LEUDU\

8VHU

3HHU5HYLHZ
6WRUDJH 	$FFHVV


