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,Q�WKLV�SDSHU�ZH�GLVFXVV�WKH�|LQGHSHQGHQW
GHYHORSHU}�DV�D�PRGH�RI�RUJDQL]LQJ�ZRUN�WKDW
HPHUJHG�LQ�WKH�FRPSOH[�HQWDQJOHPHQWV�RI�WRS�GRZQ
DQG�ERWWRP�XS�DSSURDFKHV�WR�GLJLWDO�IDEULFDWLRQ��:H
EXLOG�RXU�DFFRXQW�RQ�WKH�FDVH�RI�3URMHFW�$UD��LQ
ZKLFK�*RRJOH�PDQDJHG�WR�HQUROO�D�ODUJH�QXPEHU�RI
QRQ�FRPSDQ\�PHPEHUV�WR�YROXQWDULO\�DQG�FUHDWLYHO\
FRQWULEXWH�WR�GHYHORSLQJ�D�PRGXODU�VPDUWSKRQH��2XU
PDLQ�DUJXPHQW�LV�WKDW��ZLWKLQ�WKLV�SURMHFW��WKH
LQGHSHQGHQW�GHYHORSHU�SOD\HG�D�FHQWUDO�UROH�LQ
RUGHULQJ�WKH�DPELYDOHQW�UHODWLRQVKLSV�EHWZHHQ
FRPSDQLHV��GLJLWDO�GHVLJQ�WRROV��DQG�D�ODUJH�QXPEHU
RI�XQSDLG�GHYHORSHUV��7KH��JXUH�KHOSHG�WR
WHPSRUDULO\�IROG�WRJHWKHU�SUDFWLFHV�RI�JUDVVURRWV
GHYHORSPHQW�DQG�WKH�RUJDQL]DWLRQDO�FRQWURO�RI�ZRUN
DQG�WKXV�REVFXUHG�WKH�WHQVLRQV�EHWZHHQ�WKHP��%\
DQDO\]LQJ�KRZ�WKH�LQGHSHQGHQW�GHYHORSHU�ZDV

FRQVWUXFWHG��ZH�DLP�WR�UHFRYHU�WKUHH�RI�WKHVH
DPELYDOHQFHV�ZKLFK�FKDUDFWHUL]HG�ZRUN�LQ�3URMHFW
$UD�DQG�DUH�DUJXDEO\�W\SLFDO�RI�FXUUHQW
HQWDQJOHPHQWV�RI�ODUJH��UPV�DQG�JUDVVURRWV
SURGXFWLRQ�FRPPXQLWLHV�LQ�GLJLWDO�IDEULFDWLRQ�

:H�VLWXDWH�RXU�DFFRXQW�ZLWKLQ�WKH�ODUJHU�GHEDWH
VXUURXQGLQJ�WKH�HPDQFLSDWRU\�SRWHQWLDO�RI�GLJLWDO
IDEULFDWLRQ��,Q�ERWK�VRFLDO�VFLHQFHV�DQG�SRSXODU
SUHVV��WKH�ULVH�RI�GLJLWDO�WHFKQRORJLHV�VXFK�DV
FRPSXWHU�DLGHG�GHVLJQ�VRIWZDUH�RU��'�SULQWLQJ�LV
RIWHQ�FRQQHFWHG�WR�KRSHV�RI�PRUH�GHPRFUDWLF
PRGHV�RI�SURGXFWLRQ��$QGHUVRQ�������)HUGLQDQG�
3HWVFKRZ�	�'LFNHO�������5D\PRQG�������YRQ�+LSSHO
�������+DFNHUVSDFHV��)DE/DEV��DQG�RWKHU
FRPPXQLW\�EDVHG�GHVLJQ�DQG�PDQXIDFWXULQJ
SURMHFWV��DUH�VHHQ�DV�R�HULQJ�D�UHYROXWLRQDU\�FKDQFH
WR�DOWHU�SRZHU�DQG�ODERU�UHODWLRQV��%HQNOHU�������
+RZHYHU��WKH�LQFUHDVLQJ�HQJDJHPHQW�RI�ODUJH��UPV
ZLWK�WKHVH�VSDFHV�DQG�FRPPXQLWLHV�FDVWV�GRXEW�RQ
WKHLU�WUDQVIRUPDWRU\�SRWHQWLDO��:KLOH�ERWWRP�XS
PRYHPHQWV�UHPDLQ�LPSRUWDQW��ODUJH�FRPSDQLHV�WU\
WR�VKDSH�DQG�H[SORLW�WKHLU�YROXQWDU\�FRQWULEXWLRQV�LQ
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YDULRXV�ZD\V��6tGHUEHUJ�	�0D[LJDV��������7KLV
PLJKW�WDNH�WKH�IRUP�RI�LQWURGXFLQJ�GL�HUHQW�NLQGV�RI
RUJDQL]DWLRQDO�RSHQQHVV�WR�LQQRYDWLRQ�SURFHVVHV
�&KHVEURXJK��������HVWDEOLVKLQJ�UHODWLRQVKLSV�ZLWK
FRPPXQLWLHV��'DKODQGHU�	�0DJQXVVRQ��������RU
IRVWHULQJ�LQQRYDWLRQ�SODWIRUPV�RU�HFRV\VWHPV
�*DZHU�	�&XVXPDQR�������)HUGLQDQG�	�0H\HU
�������7KHVH�HQWDQJOHPHQWV�RI�ERWWRP�XS�DQG�WRS�
GRZQ�DSSURDFKHV�WR�GLJLWDO�IDEULFDWLRQ�JLYH�ULVH�WR
QHZ�PRGHV�RI�RUJDQL]LQJ�ZRUN��+RZHYHU��ZKHQ
MXGJHG�DJDLQVW�WKH�KLJK�KRSHV�RI�GHPRFUDWL]DWLRQ
RULJLQDOO\�OLQNHG�WR�GLJLWDO�IDEULFDWLRQ��WKHVH�RIWHQ
DSSHDU�GHHSO\�FRQWUDGLFWRU\��2Q�WKH�RQH�KDQG��D
ODUJH�QXPEHU�RI�SHRSOH�DUH�HQDEOHG�WR�FUHDWLYHO\
SDUWLFLSDWH�LQ�WKH�GHYHORSPHQW�DQG�SURGXFWLRQ�RI
YDULRXV�JRRGV��2Q�WKH�RWKHU�KDQG��FRUSRUDWLRQV��QG
QHZ�ZD\V�RI�FRQWUROOLQJ�WKHLU�ODERU�DQG
DSSURSULDWLQJ�LWV�UHVXOWV�

$JDLQVW�WKLV�EDFNGURS��*RRJOH{V�DWWHPSW�WR�HQUROO
WKRXVDQGV�RI�YROXQWDU\�FRQWULEXWRUV�LQWR�WKH�FUHDWLRQ
RI�D�PRGXODU�VPDUWSKRQH�LV�D�SULPH�H[DPSOH�RI�WKH
HQWDQJOHPHQW�RI�ODUJH��UPV�DQG�FRPPXQLW\
SUDFWLFHV�LQ�GLJLWDO�IDEULFDWLRQ��0RUH�VSHFL�FDOO\�
3URMHFW�$UD�UHSUHVHQWV�DQ�DWWHPSW�WR�WUDQVIHU�WKH
SODWIRUP�DSSURDFK��ZHOO�NQRZQ�IURP�VRIWZDUH
PDUNHWSODFHV�OLNH�WKH�$QGURLG�RU�$SSOH�$SS�6WRUHV�
WR�WKH�GRPDLQ�RI�KDUGZDUH�GHYHORSPHQW��:KLOH�D
VPDOO�WHDP�ZLWKLQ�*RRJOH�SDUWQHUHG�ZLWK�D�QXPEHU
RI�RWKHU�FRPSDQLHV�WR�GHYHORS�WKH�SKRQH{V�EDVLF
XQLW��GHYHORSLQJ�IXQFWLRQDO�KDUGZDUH�PRGXOHV��)LJ�
���ZDV�OHIW�WR�H[WHUQDO�GHYHORSHUV>�@��*RRJOH{V�KRSH
ZDV�WKDW�WKH\�ZRXOG�FUHDWH�D�ODUJH�QXPEHU�RI
XQLTXH�IXQFWLRQDO�PRGXOHV�OLNH�JDPHSDGV��QLJKW�
YLVLRQ�FDPHUDV��RU�PHGLFDO�GHYLFHV�LQ�RUGHU�WR�PDNH
WKH�FRPSDQ\{V�SODWIRUP�PRUH�DWWUDFWLYH�WR�D�ZLGH
UDQJH�RI�XVHUV��,Q�WKLV�ZD\��WKH��JXUH�RI�WKH
LQGHSHQGHQW�GHYHORSHU�ZDV�FULWLFDO�WR�3URMHFW�$UD{V
VWDJJHULQJ�JRDO�RI�FUHDWLQJ�DQ�DHVWKHWLFDOO\�DQG
IXQFWLRQDOO\�FXVWRPL]DEOH�VPDUWSKRQH�WKDW�ZDV��DV
*RRJOH�SXW�LW�RQ�WKHLU�ZHEVLWH��|GHVLJQHG�H[FOXVLYHO\
IRU���ELOOLRQ�SHRSOH�}>�@

$V�GHWDLOHG�LQ�WKH�QH[W�VHFWLRQ��ZH�FRQFHSWXDOL]H�RXU
DQDO\VLV�RI�WKH�LQGHSHQGHQW�GHYHORSHU�E\�GUDZLQJ
RQ�WKH�GRXEOH�QRWLRQ�RI��JXUH�DQG�FRQ�JXUDWLRQ�DV

GHYHORSHG�LQ�$FWRU�1HWZRUN�7KHRU\��$NULFK������
/DWRXU�������:RROJDU�������DQG�IHPLQLVW�6FLHQFH
6WXGLHV��&DVWDrHGD�������+DUDZD\�������6XFKPDQ
�������������:H�EHOLHYH�LW�LV�XVHIXO�WR�FRPELQH
WKHVH�DSSURDFKHV��EHFDXVH�WKH\�KHOS�XV�WR�ZULWH
IURP�WKH�GL�HUHQW�SHUVSHFWLYHV�RI�WKH�PDQ\�DFWRUV
LQYROYHG�LQ�RUJDQL]LQJ�ZRUN�LQ�GLJLWDO�IDEULFDWLRQ
ZLWKRXW�UHVRUWLQJ�WR�D�VLPSOH�WRS�GRZQ�ERWWRP�XS
GXDOLVP��9LHZLQJ�WKH�LQGHSHQGHQW�GHYHORSHU�DV�D
�JXUH��ZH�UHIHU�WR�LW�DV�DW�RQFH�WKH�HnHFW�RI
GLVWULEXWHG�SUDFWLFHV�LQ�WKH�VRFLR�PDWHULDO�QHWZRUN�RI
3URMHFW�$UD�DQG�D�PRGH�RI�RUGHULQJ�WKH�HOHPHQWV�RI
WKDW�QHWZRUN�LQ�UHODWLRQ�WR�RQH�DQRWKHU��7KLV�DOORZV
XV�WR�REVHUYH�WKDW��HYHQ�WKRXJK�3URMHFW�$UD�LV
LQLWLDWHG�E\�*RRJOH��GL�HUHQW�KXPDQ�DQG�QRQ�KXPDQ
DFWRUV�FRQWULEXWH�WR�WKH�HPHUJHQFH�RI�ZKDW�FRPHV
WR�EH�VHHQ�DV�WKH�QDWXUDOL]HG��JXUH�RI�WKH
LQGHSHQGHQW�GHYHORSHU��%\�XQSDFNLQJ�WKH��JXUHV
FRQVWLWXWLYH�HOHPHQWV�DQG�WKH�SRZHUIXO�SUDFWLFHV
WKURXJK�ZKLFK�WKH\�DUH�|�JXUHG�WRJHWKHUyRU
FRQoJXUHG}��6XFKPDQ�������S�������ZH�FDQ�UHFRYHU
WKH�ZD\V�LQ�ZKLFK�LW�RUGHUV�WKH�UHODWLRQVKLS�EHWZHHQ
SUDFWLFHV�RI�JUDVVURRWV�GHYHORSPHQW�DQG
RUJDQL]DWLRQDO�FRQWURO�RI�ZRUN�

,Q�RUGHU�WR�XQIROG�WKH�ZD\�LQ�ZKLFK�WKH�LQGHSHQGHQW
GHYHORSHU�HPHUJHG�DV�WKH�GRPLQDQW�PRGH�RI
RUJDQL]LQJ�ZRUN�LQ�3URMHFW�$UD��RXU�SDSHU�LV
VWUXFWXUHG�DV�IROORZV��$IWHU�EULH�\�HODERUDWLQJ�RQ�WKH
PDLQ�WHQHWV�RI�RXU�WKHRUHWLFDO�FRQFHSWLRQ�DQG
PHWKRGRORJ\��ZH�ZLOO�IRFXV�RQ�WKUHH�ZD\V�LQ�ZKLFK
WKH��JXUH�RI�WKH�LQGHSHQGHQW�GHYHORSHU�IROGV
WRJHWKHU�SUDFWLFHV�RI�JUDVVURRWV�GHYHORSPHQW�DQG
WKH�RUJDQL]DWLRQDO�FRQWURO�RI�ZRUN��:H�GLVFXVV�KRZ
*RRJOH��D�ODUJH��SUR�W�RULHQWHG�FRPSDQ\��SLFNHG�XS
RQ�LGHDV�RI�JUDVVURRWV�GHYHORSPHQW�DQG�LQGHHG
VWDUWHG�D�PDMRU�KDUGZDUH�SURMHFW�UHO\LQJ�RQ�WKH
YROXQWDU\�FRQWULEXWLRQV�RI�QRQ�FRPSDQ\�PHPEHUV�
:H�IXUWKHU�VKRZ�KRZ�WKH�GLJLWDO�IDEULFDWLRQ�WRROV
VXSSOLHG�E\�*RRJOH�HQDEOHG�WKH�FUHDWLYH
SDUWLFLSDWLRQ�RI�WKRXVDQGV�RI�GHYHORSHUV��ZKLOH
VLPXOWDQHRXVO\�ZRUNLQJ�DV�D�ZD\�RI�FRQWUROOLQJ�WKHLU
DFWLYLWLHV��/DVWO\��ZH�GUDZ�DWWHQWLRQ�WR�WKH�ZD\�LQ
ZKLFK�WKH�RIWHQ�LQYLVLEOH�ZRUN�RI�YROXQWDU\
FRQWULEXWRUV�VXVWDLQHG�DQG�VKDSHG�WKH�FRPSDQ\�OHG
3URMHFW�$UD��DQG�KRZ�WKHLU�H[LW�IURP�WKH�SURMHFW�ZDV
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FRQQHFWHG�WR�LWV�HYHQWXDO�IDLOXUH��:H�FORVH�WKH�SDSHU
ZLWK�D�GLVFXVVLRQ�RI�WKH�LQGHSHQGHQW�GHYHORSHU{V
PDLQ�FKDUDFWHULVWLFV�DV�D�PRGH�RI�RUJDQL]LQJ�ZRUN�LQ
GLJLWDO�IDEULFDWLRQ��:H�ZLOO�VKRZ�KRZ�LW�FRPSDUHV�WR
RWKHU�PRGHV��H�J��WKH�HPSOR\HH��WKH�FURZGZRUNHU�
WKH�XVHU�LQQRYDWRU��DQG�SRLQW�WR�VRPH�ZD\V�ZRUN�LQ
3URMHFW�$UD�FRXOG�KDYH�EHHQ�RUJDQL]HG�GL�HUHQWO\�

)LJXUH����$�SURWRW\SH�RI�WKH�$UD�SKRQH�ZLWK
FXVWRPL]HG�PRGXOHV��DXWKRU��0DXUL]LR�3HVFH�

86(56�$1'�&<%25*6��$17�$1'�)(0,1,67
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7KH�QRWLRQV�RI��JXUH�DQG�FRQ�JXUDWLRQ��DV�ZH�LQWHQG
WR�XVH�WKHP�RULJLQDWH�LQ�$FWRU�1HWZRUN�7KHRU\��$17�
DQG�)HPLQLVW�6FLHQFH�6WXGLHV�GXULQJ�WKH�����V�DQG
��V��,Q�FRQWUDVW�WR�KRZ�WKHVH�WZR�VWUHDPV�RI�ZRUN
KDYH�EHHQ�FRPPRQO\�UHDG��ZH�DUJXH�WKDW�IRU
DQDO\]LQJ�WKH�FRPSOH[�HQWDQJOHPHQWV�RI�ODUJH
FRUSRUDWLRQV�DQG�FRPPXQLWLHV�RI�H[WHUQDO
GHYHORSHUV��WKH\�DUH�EHVW�WDNHQ�WRJHWKHU��2Q�D
IXQGDPHQWDO�OHYHO��ERWK�DSSURDFKHV�DUH�XVHIXO�IRU
DQDO\]LQJ�VXFK�QHZ�FRQVWHOODWLRQV��EHFDXVH�WKH\
DOORZ�XV�WR�WKLQN�DERXW�DOO�DFWRUV�DQG�SRZHU�DV
H�HFWV�RI�QHWZRUNV�RI�PDWHULDO�VHPLRWLF�UHODWLRQV�
7KLV�HQDEOHV�XV�WR�DYRLG�VLPSOH�GXDOLVPV�EHWZHHQ
WRS�GRZQ�DQG�ERWWRP�XS�PRGHV�RI�RUJDQL]LQJ�DV
ZHOO�DV�KXPDQ�DFWRUV�DQG�QRQ�KXPDQ�PHDQV��2Q�WKH
OHYHO�RI�FRQFHSWXDO�UHSHUWRLUHV��ZH��QG�LW�XVHIXO�WR
FRPELQH�$17�DQG�IHPLQLVW�DSSURDFKHV�EHFDXVH�WKH\
DOORZ�XV�WR�EULQJ�RXW�GL�HUHQW�DVSHFWV�RI�WKH
UHODWLRQVKLSV�EHWZHHQ�FRUSRUDWLRQ�DQG�H[WHUQDO

GHYHORSHUV�LQ�3URMHFW�$UD��(DUO\�VWXGLHV�LQ�$17�R�HU
XV�WKH�FRQFHSWXDO�ODQJXDJH�WR�GHVFULEH�WKH
FRQVWUXFWLRQ��VWDELOL]DWLRQ��DQG�RUFKHVWUDWLRQ�RI�VXFK
UHODWLRQDO�QHWZRUNV��&DOORQ�������/DWRXU�������/DZ
����>����@���)HPLQLVW�VFKRODUV�FULWLFL]HG�WKHVH
VWXGLHV�IRU�RYHUHPSKDVL]LQJ�WKH�SRVLWLRQ�RI�SRZHUIXO
DFWRUV�OLNH�VFLHQWLVWV�DQG�WHFKQRORJ\�GHVLJQHUV��6WDU
�������7KH\�VXJJHVWHG�D�GL�HUHQW�FRQFHSWXDO
UHSHUWRLUH�WKDW�HQDEOHV�XV�WR�HQJDJH�ZLWK�WKH
DJHQF\�RI�PDUJLQDO�DFWRUV�DQG�WKHLU�SRWHQWLDO�WR
UHVLVW��VXEYHUW�DQG�K\EULGL]H��7R�PDNH�WKLV�SRLQW
FOHDUHU��ZH�ZLOO�EULH�\�VNHWFK�RXW�KRZ�WKH�QRWLRQV�RI
�JXUH�DQG�FRQ�JXUDWLRQ�DUH�SRVLWLRQHG�ZLWKLQ�WKHVH
ODUJHU�IUDPHZRUNV�EHIRUH�VKRZLQJ�KRZ�ZH�FRPELQH
WKHP�LQ�RXU�DQDO\VLV�RI�WKH�LQGHSHQGHQW�GHYHORSHU�LQ
3URMHFW�$UD�

:RUN�LQ�HDUO\�$FWRU�1HWZRUN�7KHRU\�ZDV�FRQFHUQHG
ZLWK�WKH�TXHVWLRQ�RI�KRZ�QRQ�KXPDQ�DFWRUV�
VSHFL�FDOO\�WHFKQRORJLFDO�REMHFWV��RUFKHVWUDWH�WKH
VRFLR�WHFKQLFDO�QHWZRUNV�LQWR�ZKLFK�WKH\�DUH
LQVHUWHG��2QH�LPSRUWDQW�ZD\�WR�DQVZHU�WKLV�TXHVWLRQ
ZDV�WKH�WXUQ�WR�D�UHODWLRQDO�VHPLRWLF�YRFDEXODU\�WKDW
DOORZHG�LW�WR�WDON�V\PPHWULFDOO\�DERXW�KXPDQ�DQG
QRQ�KXPDQ�DFWRUV��$NULFK�	�/DWRXU��������,W�ZDV�LQ
WKLV�YHLQ�WKDW�6WHYH�:RROJDU�VXJJHVWHG�WKH�LGHD�WKDW
GHYHORSLQJ�D�QHZ�WHFKQRORJ\�LQFOXGHG�ZKDW�KH
FDOOHG�|FRQ�JXULQJ�WKH�XVHU}��:RROJDU�������
:RUNLQJ�DJDLQVW�WKH�PHWDSKRU�RI�|PDFKLQH�DV�WH[W�}
KH�SURSRVHG�WKDW�GHVLJQHUV��RU�ZULWHUV��DOZD\V
RULHQWHG�WKHLU�GHYHORSPHQW�DFWLYLWLHV�WRZDUGV
DQWLFLSDWHG�XVHUV��RU�UHDGHUV��RI�WKH�WHFKQRORJ\�
&RQ�JXULQJ�WKH�XVHU�LQFOXGHG�|GH�QLQJ�WKH�LGHQWLW\
RI�SXWDWLYH�XVHUV��DQG�VHWWLQJ�FRQVWUDLQWV�XSRQ�WKHLU
OLNHO\�IXWXUH�DFWLRQV}��LELG���S�������:KDW�ZDV
PDWHULDOL]HG�LQ�ERWK�WKH�SK\VLFDO�VKDSH�RI�WKH
PDFKLQH�DQG�LWV�DFFRPSDQ\LQJ�FRQWUDFWV�DQG
LQVWUXFWLRQV�ZDV�WKHQ�QRW�WKH�XVHU�DV�D�FRQFUHWH
LQGLYLGXDO��EXW�WKH�XVHU�LQ�D�VHPLRWLF�VHQVH�
FRQVWUXFWHG�WKURXJK�WKH�GHVLJQHUV{�DFWLYLWLHV��,Q�D
VLPLODU�WXUQ��0DGHOHLQH�$NULFK�DQG�%UXQR�/DWRXU
QRWHG�WKDW�D�ELJ�SDUW�RI�DQ\�LQQRYDWRU{V�ZRUN�ZDV
WKDW�RI�GH�QLQJ�DQG�LQVFULELQJ�LQWR�WKH�DUWHIDFW�D
FHUWDLQ�YLVLRQ�DERXW�WKH�ZRUOG�LQ�ZKLFK�LW�ZDV�WR�EH
LQVHUWHG��$NULFK��������2I�FRXUVH��VXFK�VFULSWV�RU
SURJUDPV�RI�DFWLRQ�ZHUH�QHYHU�WUXWKIXO
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UHSUHVHQWDWLRQV�RI�|WKH�XVHU�LQ�WKH��HVK}��/DWRXU
�������HVSHFLDOO\�ZKHQ�WKH\�ZHUH�SXW�LQWR�QHZ
FRQWH[WV��:KDW�$NULFK��������FDSWXUHG�LQ�WKH�QRWLRQ
RI�GH�VFULSWLRQ�ZDV�WKDW�DFWXDO�XVHUV�PLJKW�LJQRUH
WKH�VFULSW��HQDFW�LW�LQ�XQDQWLFLSDWHG�ZD\V��RU�HYHQ
FKDQJH�WKH�DUWHIDFW�LWVHOI��:KLOH�ERWK�DSSURDFKHV
KDYH�EHHQ�ZLGHO\�LQ�XHQWLDO�ZLWKLQ�6FLHQFH�DQG
7HFKQRORJ\�6WXGLHV��ZRUN�RQ�XVHU�FRQ�JXUDWLRQ�DQG
VFULSWV�KDV�EHHQ�SLFNHG�XS�PRVW�QRWDEO\�LQ�ZKDW
FDPH�WR�EH�FDOOHG�8VHU�6WXGLHV��2XGVKRRUQ�	�3LQFK
�������������7KHVH�VWXGLHV�IRFXVHG��DPRQJ�RWKHU
WKLQJV��RQ�WKH�GL�HUHQW�WHFKQLTXHV�XVHG�E\
RUJDQL]DWLRQV�WR�FRQVWUXFW�DQ�LGHD�RI�ZKR�WKH�XVHU
PLJKW�EH��$NULFK�������2XGVKRRUQ��5RPPHV�	
6WLHQVWUD��������0RUH�UHFHQWO\��WKLV�GLVFXVVLRQ�RQ
XVHU�UHSUHVHQWDWLRQ�ZDV�RSHQHG�XS�WR�LQFOXGH�WKH
FXOWXUDO�ZRUN�WKDW�JRHV�LQWR�WKH�YHU\�SURGXFWLRQ�RI
SHRSOH�DV�XVHUV�DV�ZHOO�DV�WKH�SURGXFWLYH�DFWLYLWLHV
RI�WKHVH�XVHUV�ZLWKLQ�WKH�SURFHVVHV�RI�GHVLJQ�DQG
SURGXFWLRQ��+\\VDOR��-HQVHQ�	�2XGVKRRUQ������
2XGVKRRUQ�������

)HPLQLVW�6FLHQFH�6WXGLHV�FULWLFL]HG�HDUO\�$17�IRU
IRFXVLQJ�WRR�PXFK�RQ�WKH�ZRUN�RI�SRZHUIXO�DFWRUV
OLNH�VFLHQWLVWV��FRQTXHURUV��DQG�GHVLJQHUV�DQG
GHVFULEHG�WKRVH�VWXGLHV�DV�|FHQWHUHG��PDQDJHULDOLVW�
DQG�HYHQ�PLOLWDU\�LQ�FKDUDFWHU}��/DZ�������S������
FRPSDUH�6WDU��������7KHVH�VFKRODUV�SUHIHUUHG
ZULWLQJ�IURP�WKH�VWDQGSRLQW�RI�WKH�VXEMXJDWHG�
EHFDXVH�LW�ZDV�PRUH�OLNHO\�WR�PDLQWDLQ�WKH
FRQWHVWDELOLW\�DQG�QRQ�LQQRFHQFH�RI�DOO�NQRZOHGJH
ZLWKRXW�EX\LQJ�LQWR�FODLPV�RI�UDGLFDO�UHODWLYLVP�DQG
LQ�QLWH�LQWHUFKDQJHDELOLW\��,Q�WKH�VSLULW�RI�JHQHUDWLQJ
|VLWXDWHG�NQRZOHGJHV}��+DUDZD\�������WKHVH
VFKRODUV�GHYHORSHG�D�FRQFHSWXDO�ODQJXDJH�WKDW
KHOSV�XV�WR�HQJDJH�ZLWK�DOZD\V�RQO\�SDUWLDOO\
FRQQHFWHG�FRPPXQLWLHV�RI�WKH�PDUJLQDO��WKH
UHEHOOLRXV��DQG�WKH�PRQVWURXV��,Q�RXU�FRQFUHWH�FDVH
WKH\�KHOS�XV�WR�WKLQN�IURP�WKH�VWDQGSRLQW�RI�WKH
SUHFDULRXV�FRPPXQLWLHV�RI�GHYHORSHUV�RXWVLGH�RI
SRZHUIXO�FRPSDQLHV�

2I�VSHFL�F�UHOHYDQFH�KHUH�LV�'RQQD�+DUDZD\{V
GLVFXVVLRQ�RI�WKH�WHUPV��JXUH�DQG��JXUDWLRQ
�+DUDZD\�������S������VHH�+DUDZD\������IRU�KHU
SUHFHGLQJ�ZRUN�RQ�PDWHULDO�VHPLRWLF�DFWRUV���6KH

GHYHORSV�D�VHQVH�RI��JXUHV�DV�UHFXUULQJ�UKHWRULF�RU
YLVXDO�WURSHV�WKDW�FRQGHQVH�DQG�RUGHU�ZKROH
|XQLYHUVHV�RI�NQRZOHGJH��SUDFWLFH�DQG�SRZHU}
�+DUDZD\�������S������LQ�QHFHVVDULO\�VSHFL�F�DQG
WKHUHIRUH�FRQWHVWDEOH�ZD\V��0XFK�OLNH�:RROJDU{V
XVHU��WKHVH�DUH�QRW�OLWHUDO�UHSUHVHQWDWLRQV�RI�DQ\�RQH
FRQFUHWH�HQWLW\�LQ�WKH�ZRUOG��EXW�UDWKHU
|SHUIRUPDWLYH�LPDJHV�WKDW�FDQ�EH�LQKDELWHG}�E\
VXFK�HQWLWLHV��)LJXUHV��WKXV��DUH�DOZD\V�WKH�SURGXFW
RI�VSHFL�F�ZRUOGV�DQG�KDYH�ZRUOG�PDNLQJ�H�HFWV��,W
LV�LQ�WKLV�VHQVH�WKDW�+DUDZD\�VWUHVVHV�WKH
|FRQWDPLQDWHG�SUDFWLFH}�RI��JXUDWLRQ��LELG��S�����DV�D
SROLWLFDO�WRRO��5HDGLQJ�WKH�ZRUOG�WKURXJK�GL�HUHQW
�JXUHV��RU�PDSV�RI�SUDFWLFH��LV�ZKDW�VKH�SURSRVHV�WR
GR�ZLWK�ERWK�KHU�F\ERUJ�DQG�PRGHVW�ZLWQHVVHV
�+DUDZD\�������SS�����x�����+DUDZD\�������

+DUDZD\{V�ZRUN�ZDV�SLFNHG�XS�DQG�H[WHQGHG�DV�D
FULWLFDO�WRRO�IRU�ERWK�WKH�GH�FRQVWUXFWLRQ�RI�GRPLQDQW
�JXUHV�DQG�WKHLU�UH��JXUDWLRQ��%UDLGRWWL������
+D\OHV�������.HPEHU��������:H�ZDQW�WR�GUDZ
SDUWLFXODU�DWWHQWLRQ�WR�WKH�FRQWULEXWLRQV�RI�&ODXGLD
&DVWDrHGD�DQG�/XF\�6XFKPDQ�LQ�V\VWHPDWL]LQJ
+DUDZD\{V�ZULWLQJV�LQ�D�PHWKRGRORJLFDO�VHQVH
�&DVWDrHGD�������&DVWDrHGD�	�6XFKPDQ������
6XFKPDQ��������������7KH\�XVHIXOO\�GH�QH
�JXUDWLRQ�DV�|WKH�VLPXOWDQHRXVO\�VHPLRWLF�DQG
PDWHULDO�SUDFWLFHV�>~@�E\�ZKLFK�D�FRQFHSW�RU�HQWLW\
LV�JLYHQ�D�SDUWLFXODU�IRUP}��&DVWDrHGD�������S������$
�JXUH��WKHQ��LV�WKH�PDWHULDO�VHPLRWLF�H�HFW�RI�WKHVH
SUDFWLFHV��,W�LV�DQ�HQWLW\�ZKLFK��HPERGLHG�LQ
WHFKQRORJLHV��WH[WV��YLVXDO�UHSUHVHQWDWLRQV��RU�ERGLHV
KROGV�WRJHWKHU�PDWHULDOLW\�DQG�PHDQLQJ��+RZHYHU�
�JXUHV�DUH�QHLWKHU�VWDEOH�QRU�LGHQWLFDO�ZLWK�DQ\�RI
WKHLU�PDWHULDO�LQVWDQWLDWLRQV��$V�WKH\�FLUFXODWH
WKURXJK�VRFLDO�ZRUOGV��DV�WKH\�EHFRPH�GL�HUHQWO\
HPERGLHG��WKH\�UHPDLQ�PXWDEOH�DQG�JHQHUDWLYH�RI
QHZ�H�HFWV�DQG�HQWLWLHV��|)LJXUDWLRQ�LV�WKXV
XQGHUVWRRG�KHUH�WR�LQFRUSRUDWH�D�GRXEOH�IRUFH�
FRQVWLWXWLYH�H�HFW�DQG�JHQHUDWLYH�FLUFXODWLRQ}��LELG���
+HQFH��E\�IROORZLQJ�WKH�SURFHVV�RI��JXUDWLRQ�LQ
FRQFUHWH��VLWXDWHG�SUDFWLFHV��UHVHDUFKHUV�FDQ
UHFRYHU�D��JXUH{V�FRQVWLWXHQW�HOHPHQWV�DV�ZHOO�DV
WKHLU�UHODWLRQV�DQG�HYHQWXDO�WUDQVIRUPDWLRQ
�6XFKPDQ��������7KLV�LV�SUHFLVHO\�ZKDW�ZH�LQWHQG�WR
GR�LQ�WKH�FDVH�RI�WKH�LQGHSHQGHQW�GHYHORSHU�RI
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3URMHFW�$UD�

0$33,1*�287�7+(�,1'(3(1'(17
'(9(/23(5

7KH�LQGHSHQGHQW�GHYHORSHU�LV�WKH��JXUH�ZH�FKRVH�WR
IROORZ�WKURXJK�3URMHFW�$UD��:H�VXJJHVW�WKDW�WKH
LQGHSHQGHQW�GHYHORSHU��DV�D��JXUH��ZDV�VKDSHG
WKURXJK�DQG�UHPDLQHG�JHQHUDWLYH�RI�QRYHO�IRUPV�RI
RUJDQL]LQJ�ZRUN�LQ�WKH�HQWDQJOHPHQW�RI�ODUJH
FRUSRUDWLRQV�DQG�FRPPXQLWLHV�RI�H[WHUQDO
GHYHORSHUV�LQ�WKH��HVK��%\�DWWHQGLQJ�WR�WKH�GLYHUVH
SUDFWLFHV�WKDW�ZHQW�LQWR�LWV�SURGXFWLRQ�DQG
FRQWLQXRXV�WUDQVIRUPDWLRQ��ZH�DUH�DEOH�WR�UHFRYHU
WKHVH�UHODWLRQV�DQG�PDS�RXW�WKH�PDWHULDO�VHPLRWLF
QHWZRUN�RI�ZRUN�LQ�WKH�PDMRU�GLJLWDO�IDEULFDWLRQ�H�RUW
WKDW�LV�3URMHFW�$UD��,Q�UHIHUULQJ�WR�WKHVH�SUDFWLFHV��ZH
XVH�WKH�WHUP�FRQ�JXUDWLRQ��UDWKHU�WKDQ�+DUDZD\{V
�JXUDWLRQ��WR�HPSKDVL]H�WZR�LPSRUWDQW�DVSHFWV�RI
RXU�SHUVSHFWLYH��2Q�WKH�RQH�KDQG��RXU�XVH�RI�WKH
WHUP�XQGHUVFRUHV�WKH�DFWLYH�FRQWULEXWLRQV�RI�D�ODUJH
QXPEHU�RI�DFWRUV��QRW�RQO\�WKH�GHVLJQHUV�RI�D
FRPSDQ\��7KH�JRDO�LV�WR�JR�EH\RQG�WKH�VLPSOH
ELQDU\�RI�WRS�GRZQ�DQG�ERWWRP�XS�DSSURDFKHV�E\
SUHVHQWLQJ�D�PXOWL�SHUVSHFWLYDO�DFFRXQW�ZLWKRXW
FODLPLQJ�WKH�SXULW\�RI�HLWKHU�SHUVSHFWLYH��2Q�WKH
RWKHU�KDQG��FRQ�JXUDWLRQ�UHWDLQV�WKH�LGHD�RI�|GRXEOH
IRUFH}�LQ�WKDW�WKH�SURFHVV�RI�FRQVWUXFWLQJ�D��JXUH�LV
FRQVHTXHQWLDO�IRU�DOO�HQWLWLHV�LPSOLFDWHG�LQ�WKH
SURFHVV�DQG�GRHV�QRW�RQO\�D�HFW�WKH�VWUXFWXUDOO\�OHVV
SRZHUIXO�

:H�ZLOO�DQDO\]H�WKUHH�VHWV�RI�GL�HUHQWO\�VLWXDWHG
SUDFWLFHV�WKDW�FRQWULEXWHG�WR�FRQ�JXULQJ�WKH
LQGHSHQGHQW�GHYHORSHU�LQ�3URMHFW�$UD��(DFK�RI�WKH
WKUHH�VHWV�H[KLELWV�D�SDUWLFXODUO\�LPSRUWDQW�DVSHFW�RI
WKH�FRQ�JXUDWLRQ��ZLWKRXW�FODLPLQJ�WR�SUHVHQW�D
FRPSOHWH�SLFWXUH�RI�WKH�HYHQWV�LQ�WKH�SURMHFW��)LUVW�
ZH�ZLOO�GLVFXVV�WKH�PDWHULDO�VHPLRWLF�SUDFWLFHV�XVHG
E\�WKH�FRPSDQ\�WR�FRQ�JXUH�WKH�LQGHSHQGHQW
GHYHORSHU��:H�ZLOO�GUDZ�SDUWLFXODU�DWWHQWLRQ�WR�WKH
WHFKQLTXHV�XVHG�WR�FRQVWUXFW�DQ�LGHD�RI�ZKR�WKH
LQGHSHQGHQW�GHYHORSHU�PLJKW�EH�DQG�KRZ�V�KH
VKRXOG�UHODWH�WR�RWKHU�HOHPHQWV�RI�WKH�SURMHFW��:H
ZLOO�DOVR�GLVFXVV�KRZ�WKH�FRPSDQ\�DWWHPSWHG�WR
LQWHUHVW�DFWXDO�SHRSOH�LQ�WKHLU�YLVLRQ�RI�WKH

LQGHSHQGHQW�GHYHORSHU�DV�WKH�FHQWUDO�HOHPHQW�RI�D
GHPRFUDWL]HG�PRELOH�KDUGZDUH�HFRV\VWHP��WKHUHE\
HQUROOLQJ�WKHP�LQWR�D�FRPSDQ\�OHG�GHYHORSPHQW
SURMHFW��6HFRQG��ZH�ZLOO�IRFXV�RQ�WKH�ZD\V�LQ�ZKLFK�D
UDQJH�RI�KDUGZDUH�GHYHORSPHQW�WRROV��SURYLGHG�E\
*RRJOH�DQG�LWV�SDUWQHULQJ�FRPSDQLHV��FRQWULEXWHG�WR
WKH�FRQ�JXUDWLRQ�RI�WKH�LQGHSHQGHQW�GHYHORSHU��:H
ZLOO�VKRZ�KRZ�D�SDUWLFXODU�YHUVLRQ�RI�WKH
LQGHSHQGHQW�GHYHORSHU�ZDV�LQVFULEHG�LQWR�WKH
PDWHULDO�VKDSH�RI�WKHVH�DUWHIDFWV��$V�DQ�H�HFW��WKH
WRROV�HQDEOHG�H[WHUQDOV�WR�FUHDWLYHO\�SDUWLFLSDWH�LQ
WKH�SURMHFW�ZKLOH�DW�WKH�VDPH�WLPH�IXQFWLRQLQJ�DV
WRROV�RI�FRQWUROOLQJ�WKHLU�DFWLRQV��7KH�WKLUG�SDUW
H[SORUHV�KRZ�H[WHUQDO�GHYHORSHUV�WKHPVHOYHV
FRQWULEXWHG�WR�WKH�HPHUJHQFH�RI�WKH��JXUH�E\
HQDFWLQJ�LW�LQ�XQIRUHVHHQ�ZD\V��7KH�FHQWUDO�DVSHFW
KHUH�LV�QRW�WKDW�DFWXDO�SHRSOH�LQHYLWDEO\�GL�HU�IURP
WKH�YLVLRQ�RI�FRUSRUDWH�DFWRUV���5DWKHU��ZH�ZDQW�WR
HPSKDVL]H�WKDW�WKHLU�DFWLYH�HQJDJHPHQW�LQ�WU\LQJ�WR
DFW�DV�LQGHSHQGHQW�GHYHORSHUV�HODERUDWHG�DQG
WUDQVIRUPHG�WKH��JXUH�FRQVWUXFWHG�E\�WKH�FRPSDQ\�

+2:�72�)2//2:�7+(�,1'(3(1'(17
'(9(/23(5�7+528*+�352-(&7�$5$

2XU�DFFRXQW�EXLOGV�RQ�D�YDULHW\�RI�HPSLULFDO
PDWHULDOV��UH�HFWLQJ�WKH�GLYHUVH�SUDFWLFHV�DQG�DFWRUV
LQYROYHG�LQ�FRQ�JXULQJ�WKH�LQGHSHQGHQW�GHYHORSHU�
&HQWUDO�WR�IROORZLQJ�WKH�SUDFWLFHV�RI�WKH�GHYHORSHUV
FRPPXQLW\�ZDV�DQ����PRQWK�ORQJ�RQOLQH�EDVHG
SDUWLFLSDWRU\�REVHUYDWLRQ�RI�D�JURXS�RI�H[WHUQDO
GHYHORSHUV�ZKR�WRRN�SDUW�LQ�3URMHFW�$UD�IURP�LWV
R�FLDO�ODXQFK�WR�VKRUWO\�EHIRUH�LWV�WHUPLQDWLRQ��7KH
JURXS��FRQVLVWLQJ�RI�DERXW�WHQ�SHRSOH��JUDQWHG�XV
IXOO�DFFHVV�WR�WKHLU�PHHWLQJV��GRFXPHQWV��DQG
LQWHUQDO�FRPPXQLFDWLRQ�FKDQQHOV��,Q�FRQFUHWH�WHUPV
WKLV�PHDQW�WKDW�LQ�DGGLWLRQ�WR�FRQGXFWLQJ�VHYHUDO
LQWHUYLHZV�ZH�ZHUH�D�YLVLEOH�SDUW�RI�WKH�JURXS�
D�HFWLRQDWHO\�UHIHUUHG�WR�DV�|WKH�VWXG\�JX\V�}�:H
MRLQHG�D�VHULHV�RI�YLGHR�FRQIHUHQFHV��UHDG�WKH�SRVWV
DQG�FRPPHQWV�LQ�WKHLU�SULYDWH�RQOLQH�IRUXP��VWXGLHG
WKH�GRFXPHQWDWLRQ�WKH\�SURGXFHG��DQG�WRRN�SDUW�LQ
FRPPXQLFDWLRQV�ZLWKLQ�WKH�JURXS�DQG�EHWZHHQ�WKH
JURXS�DQG�RWKHU�$UD�GHYHORSHUV��3DUWO\�GXH�WR�WKH
RQOLQH�EDVHG�FKDUDFWHU�RI�WKH�JURXS��DOO�RI�WKHVH
DFWLYLWLHV�ZHUH�UHDGLO\�UHFRUGHG��ZKLFK�DOORZHG�XV�WR
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DFFHVV�WKHP�ODWHU�DQG�VWUXFWXUH�WKHP�IRU�RXU
DQDO\VLV��,Q�WKH�FRXUVH�RI�RXU�HQJDJHPHQW��RXU�UROH
JUDGXDOO\�FKDQJHG�IURP�VLOHQW�REVHUYHUV�WR�DFWLYH
SDUWLFLSDQWV��(VSHFLDOO\�LQ�WKH�ODWHU�SKDVH��ZH�XVHG
WKLV�SRVLWLRQ�WR�VKDUH�RXU�SHUVSHFWLYHV�DQG�OHDUQLQJV
ZLWK�WKH�JURXS�

7R�VXEVWDQWLDWH�RXU�DFFRXQW��ZH�GUDZ�RQ�WKH�EURDG
UDQJH�RI�RWKHU�GDWD�WKDW�WKH�SDUWLFXODUO\�RSHQ
FKDUDFWHU�RI�3URMHFW�$UD�PDGH�DYDLODEOH��7KLV
LQFOXGHG�SXEOLF�VWDWHPHQWV�E\�*RRJOH�DQG�RWKHU
DFWRUV��VXFK�DV�PHGLD�DQG�H[WHUQDO�GHYHORSHUV���WKH
SKRQH{V�WHFKQLFDO�GRFXPHQWDWLRQ��UHFRUGLQJV�RI
WDONV�DQG�FRQIHUHQFHV�DV�ZHOO�DV�SXEOLF�GLVFXVVLRQV
WKDW�ZHUH�SRVWHG�RQ�WKH�R�FLDO�ZHEVLWH��RSHQ
IRUXPV��DQG�VRFLDO�PHGLD�SODWIRUPV��$GGLWLRQDOO\��ZH
FRQGXFWHG�VHYHUDO�LQWHUYLHZV�ZLWK�WKH�R�FLDO
FRRUGLQDWLQJ�WHDP�DW�*RRJOH�DV�ZHOO�DV�RWKHU
LQYROYHG�FRPSDQLHV�DQG�SDUWLFLSDWHG�LQ�RQH�RI�WKH
R�FLDO�GHYHORSHU�FRQIHUHQFHV�RUJDQL]HG�E\�*RRJOH�
7KLV�EURDG�DQG�ULFK�FROOHFWLRQ�RI�GDWD�PDGH�LW
SRVVLEOH�WR�WUDFH�WKH�FRXUVH�RI�WKH�SURMHFW�IURP�LWV
YHU\�HDUO\�VWDJHV�XQWLO�LWV�HQG��,W�DOORZHG�XV�WR�HQULFK
RXU�DFFRXQW�RI�3URMHFW�$UD�E\�VWXG\LQJ�LW�IURP
PXOWLSOH�SHUVSHFWLYHV�

)RU�WKH�DQDO\VLV��LQWHUYLHZV�DQG�ODUJH�SDUWV�RI�WKH
YLGHR�FRQIHUHQFHV�ZHUH�WUDQVFULEHG��FRGHG��DQG
WRJHWKHU�ZLWK�YDULRXV��HOG�QRWHV�RUGHUHG�DORQJ�D
WLPHOLQH��%\�GRLQJ�WKLV��ZH�ZHUH�DEOH�WR�WUDFH�WKH�UH�
FRQ�JXUDWLRQV�ZLWKLQ�3URMHFW�$UD��KRZ�WKH�SURMHFW
HYROYHG�RYHU�WLPH��ZKLFK�LGHDV�ZHUH�GURSSHG�DQG
ZKLFK�FRXOG�VWDELOL]H��:H�SDLG�DWWHQWLRQ�WR�WKH
DFWLYLWLHV�RI�YDULRXV�DFWRUV��LQFOXGLQJ�LQGLYLGXDO
H[WHUQDO�GHYHORSHUV��HPHUJLQJ�GHYHORSHUV�JURXSV
DQG�FRPPXQLWLHV�DV�ZHOO�DV�*RRJOH��SDUWQHULQJ
�UPV��DQG�WKH�WHFKQLFDO�DQG�RUJDQL]DWLRQDO�V\VWHP
WKH\�GHYHORSHG��7KLV�SURFHGXUH�KHOSHG�XV�WR�DYRLG
RYHUHPSKDVL]LQJ�*RRJOH�DV�WKH�FHQWUDO�DFWRU�LQ�WKH
SURMHFW��$V�ZH�ZLOO�VKRZ�LQ�WKH�IROORZLQJ�VHFWLRQV�
WKH�SDWK�WDNHQ�ZDV�QRW�D�OLQHDU�RQH��EXW�UDWKHU�RQH
FKDUDFWHUL]HG�E\�WKH�FRQWLQJHQW�DQG�RIWHQ
FRQ�LFWLQJ�SHUVSHFWLYHV�DQG�DFWLYLWLHV�RI�YDULRXV
DFWRUV�

2XU�DQDO\VLV�IRFXVHV�RQ�VRPH�RI�WKH�PRVW�LPSRUWDQW

VRFLR�PDWHULDO�UHODWLRQV�IROGHG�WRJHWKHU�LQ�WKH��JXUH
RI�WKH�LQGHSHQGHQW�GHYHORSHU�DQG�OHDYHV�RXW�RWKHUV�
,W�LV�LPSRUWDQW�WR�VWUHVV�WKDW�WKH��JXUH�DV�DQ�REMHFW
RI�HPSLULFDO�UHVHDUFK�LV�GHOLQHDWHG��E\�XV�DV
UHVHDUFKHUV��IURP�WKH�ODUJHU��WKRXJK��QLWH��XQLYHUVH
RI�SUDFWLFH�DQG�VLJQL�FDQFH�RI�ZKLFK�LW�LV�D�SDUW�
7KXV��HYHQ�DV�ZH�VSHDN�RI�WKH�LQGHSHQGHQW
GHYHORSHU�DV�D�PRGH�RI�RUJDQL]LQJ�ZRUN�LQ�3URMHFW
$UD��ZH�UHDOL]H�WKDW�WKH��JXUH�LV�QRW��UVW�FRQFHLYHG
RI�ZLWKLQ�WKLV�FRQWH[W��,Q�IDFW��LW�VWHPV�IURP�D�PXFK
ODUJHU�GRPDLQ�RI�SUDFWLFH�ZKLFK�LV�DOUHDG\�SDWWHUQHG
E\�DV\PPHWULF�GLVWULEXWLRQV�RI�PHDQLQJV�
NQRZOHGJHV��DQG�UHVRXUFHV��7KHVH�DUH�QRW
WKHPVHOYHV�H[SODLQHG�ZLWKLQ�WKH�PDLQ�SDUW�RI�RXU
DQDO\VLV��EXW�DUH�VLPSO\�WUHDWHG�DV�FRQWH[W�

,192.,1*�7+(�),*85(

,Q�WKLV�VHFWLRQ�ZH�H[DPLQH�WKH�FHQWUDO�UROH�RI�WKH
FRPSDQ\�LQ�FRQ�JXULQJ�WKH�LQGHSHQGHQW�GHYHORSHU�
:H�DUJXH�WKDW�*RRJOH{V�GHYHORSPHQW�WHDP�XVHV�D
QXPEHU�RI�WHFKQLTXHV�WR�FRQVWUXFW�DQ�LGHD�RI�ZKR
WKH�LQGHSHQGHQW�GHYHORSHU�PLJKW�EH�DQG�ZKDW�UROH
V�KH�VKRXOG�RFFXS\�LQ�3URMHFW�$UD��$NULFK������
2XGVKRRUQ��5RPPHV�	�6WLHQVWUD��������6RPH�RI
WKHVH�SUDFWLFHV�LQYROYH�WHVWLQJ�WKH�LGHD�ZLWK�DFWXDO
GHYHORSHUV��'HWHUPLQLQJ�WR�ZKDW�H[WHQW�DFWXDO
GHYHORSHUV�ZLOO�PHHW�WKH�FRPSDQ\{V�LGHD�RI�WKH
LQGHSHQGHQW�GHYHORSHU�ZRUNV�DV�D�ZD\�WR�SURYH�WKH
YLDELOLW\�RI�WKH�SURMHFW�DQG�KHOSV�WR�JXLGH�LWV�IXUWKHU
GHYHORSPHQW��)ROORZLQJ�WKHVH�LQWHUQDO�DFWLYLWLHV�DV
ZHOO�DV�XQIRUHVHHQ�GHYHORSPHQWV�RXWVLGH�RI�WKH
FRPSDQ\��*RRJOH�SUHVHQWV�LWV�YLVLRQ�RI�WKH
LQGHSHQGHQW�GHYHORSHU�WR�D�ODUJHU�DXGLHQFH�RI
SHRSOH��WU\LQJ�WR�HQUROO�WKHP�LQWR�WKH�FRPSDQ\{V
GHYHORSPHQW�SURMHFW�

7KH�LQFHSWLRQ�RI�WKH�LQGHSHQGHQW�GHYHORSHU�LV
FORVHO\�WLHG�WR�*RRJOH{V�H�RUW�RI�FRQVWUXFWLQJ�3URMHFW
$UD�DV�D�KDUGZDUH�DQDORJXH�WR�VRIWZDUH
GHYHORSPHQW��(YHQ�WKRXJK�*RRJOH{V�WHDP�FODLPV
WKDW�$UD�LV�D�KLJKO\�LQQRYDWLYH���UVW�RI�LWV�NLQG
PRRQVKRW�SURMHFW��LW�EXLOGV�RQ�WKH�ZHOO�HVWDEOLVKHG
FXOWXUDO�UHSHUWRLUH�RI�PRGHUQ�WHFKQRVFLHQFH��7KLV
EHFRPHV�YHU\�FOHDU�LQ�WKH�PDQ\�ZD\V�LQ�ZKLFK�$UD
GUDZV�RQ�HQJUDLQHG�ZD\V�RI�RUJDQL]LQJ�DQG
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LQQRYDWLQJ�DQG�LV�LQ�IDFW�IUDPHG�DV�D�W\SLFDO�*RRJOH
SURMHFW��7KH�PRVW�FRQVHTXHQWLDO�RI�WKHVH�UHIHUHQFHV
WR�DOUHDG\�HVWDEOLVKHG�SUDFWLFHV�LV�*RRJOH{V�H[SOLFLW
VWUDWHJ\�WR�PRGHO�3URMHFW�$UD�LQ�DQDORJ\�WR�LWV�KLJKO\
VXFFHVVIXO�VRIWZDUH�SODWIRUP�$QGURLG��:RUNLQJ�E\
DQDORJ\�DOORZV�WKH�FRPSDQ\�WR�IRUPXODWH
H[SHFWDWLRQV�DERXW�RWKHUZLVH�XQFHUWDLQ�HOHPHQWV�RI
WKH�SURMHFW��VSHFL�FDOO\�WKH�H[WHUQDO�GHYHORSHUV��7KH
IROORZLQJ�TXRWH�E\�SURMHFW�OHDG�3DXO�(UHPHQNR�LV
HVSHFLDOO\�HQOLJKWHQLQJ�LQ�WKLV�UHJDUG�

|3URMHFW�$UD�LV�DERXW�RSHQLQJ�WKH�PRELOH
KDUGZDUH�HFRV\VWHP��,W{V�DERXW�PDNLQJ�WKH
FUHDWLRQ�RI�PRELOH�KDUGZDUH�PRUH�OLNH�WKH
FUHDWLRQ�RI�PRELOH�DSSV��%\�ORZHULQJ�WKH�EDUULHU
WR�HQWU\��%\�LQFUHDVLQJ�WKH�QXPEHU�RI
SDUWLFLSDQWV�LQ�WKH�HFRV\VWHP��%\�HQDEOLQJ
GHYHORSHUV�WR�VHOO�GLUHFWO\�WR�WKH�FRQVXPHU
UDWKHU�WKDQ�KDYLQJ�WR�JR�WKURXJK�DQ�2(0
>2ULJLQDO�(TXLSPHQW�0DQXIDFWXUHU@�DQG�E\�JLYLQJ
GHYHORSHUV�QHZ�KDUGZDUH�GHVLJQ�WRROV�WKDW�DUH
IUHH�DQG�PDNH�KDUGZDUH�GHVLJQ�PRUH�OLNH
VRIWZDUH�GHYHORSPHQW�}��3DXO�(UHPHQNR���VW
'HYHORSHUV�&RQIHUHQFH�������������

7KH�DQDORJ\�GUDZQ�E\�(UHPHQNR�GRHV�D�ORW�RI�ZRUN
LQ�GHWHUPLQLQJ�ZKR�WKH�LQGHSHQGHQW�GHYHORSHU
PLJKW�EH�DQG�KRZ�V�KH�PLJKW�EH�SRVLWLRQHG�LQ
UHODWLRQ�WR�WKH�FRPSDQ\�DQG�LWV�GHVLJQ�WRROV��)LUVW�
PXFK�OLNH�WKH�GHYHORSPHQW�RI�VRIWZDUH�DSSV��WKH
GHYHORSPHQW�RI�$UD�PRGXOHV�VKRXOG�EH�DFFHVVLEOH�WR
D�ODUJH�QXPEHU�RI�SHRSOH��UHTXLULQJ�RI�WKHP�OLWWOH
SULRU�H[SHULHQFH�RU�UHVRXUFHV��6HFRQG��H[WHUQDOV�DUH
SRVLWLRQHG�DV�LQGHSHQGHQW�RI�ODUJH�FRPSDQLHV��QRW
RQO\�LQ�WKH�GHYHORSPHQW�RI�PRGXOHV��EXW�DOVR�LQ
WHUPV�RI�WKHLU�SURGXFWLRQ�DQG�VDOH��7KLUG��WKLV
LQGHSHQGHQFH�LV�FUXFLDOO\�HQDEOHG�E\�PDNLQJ�XVH�RI
IUHH�KDUGZDUH�GHVLJQ�WRROV�ZKLFK��WR�EH�VXUH��DUH
SURYLGHG�E\�*RRJOH�

+RZHYHU��HYHQ�DV�WKH�WUDQVODWLRQ�IURP�VRIWZDUH�WR
KDUGZDUH�GHVLJQ�R�HUV�D��UVW�ZD\�RI�HQYLVLRQLQJ�WKH
SRVLWLRQ�RI�WKH�LQGHSHQGHQW�GHYHORSHU�ZLWKLQ�3URMHFW
$UD��XQFHUWDLQW\�UHPDLQV�KLJK��3UHFLVHO\�EHFDXVH
VXFK�D�ODUJH�VFDOH�DWWHPSW�DW�GLJLWDO�IDEULFDWLRQ�KDV

QR�GLUHFW�SUHFHGHQW�LQ�WKH�UHDOP�RI�PRELOH�SKRQHV��LW
LV�XQFOHDU�ZKHWKHU�DOO�WKH�DFWRUV�ZLOO�FRPH�IRUWK�WR
SOD\�WKHLU�UROHV�DV�DQWLFLSDWHG��7KLV�LV�HVSHFLDOO\�WUXH
RI�WKH�H[WHUQDO�YROXQWHHUV�ZKR�DUH�VXSSRVHG�WR
HPERG\�WKH�LQGHSHQGHQW�GHYHORSHU��VLQFH�WKH\�DUH
E\�GH�QLWLRQ�EH\RQG�WKH�FRPSDQ\{V�GLUHFW�FRQWURO�
+HQFH��*RRJOH�VHWV�RXW�WR�WHVW�WKH�YLDELOLW\�RI�WKH
LQGHSHQGHQW�GHYHORSHU�ZLWK�DFWXDO�SHRSOH��7KLV
WDNHV�WKH�VKDSH�RI�D�VHULHV�RI�KDFNDWKRQV�ZKLFK�DUH
KHOG�RYHU�D�SHULRG�RI�VL[�PRQWKV�DFURVV�WKH�86��,Q
WKHVH�HYHQWV��D�WRWDO�RI�����SDUWLFLSDQWV��RIWHQ
HQJLQHHULQJ�VWXGHQWV��DUH�LQYLWHG�WR�GHYHORS
KDUGZDUH�DSSOLDQFHV�IRU�DQ�DOWHUHG�YHUVLRQ�RI�DQ
H[LVWLQJ�VPDUWSKRQH��FRQWDLQLQJ�DGGLWLRQDO�KDUG�
DQG�VRIWZDUH�LQWHUIDFHV��VHH�)LJXUHV���DQG����

)LJXUH����3URWRW\SH�RI�D�KDFNDEOH�SKRQH>�@
)LJXUH����2QH�GHYLFH�GHYHORSHG�GXULQJ�WKH

KDFNDWKRQV�>�@

(UHPHQNR�H[SODLQHG�WKLV�WRRO�DQG�WKH�UDWLRQDOH
EHKLQG�LW�DV�IROORZV�

|,W�ZDV�>~@�D�KDFNDEOH�YHUVLRQ�RI�DQ�H[LVWLQJ
SKRQH�WKDW�ZH�ORDGHG�XS�RQ�D�WUXFN�IXOO�ZLWK
VWDWH�RI�WKH�DUW��'�SULQWLQJ�DQG�UDSLG
SURWRW\SLQJ�HTXLSPHQW��WUDYHOHG�DURXQG�WKH
FRXQWU\�>~@�DQG�KHOG�PDNDWKRQV�LQ�D����KRXU
IRUPDW��$QG�ZH�ZDQWHG�WR�VHH��:KDW�ZRXOG�WKH
HFRV\VWHP�SURGXFH�DURXQG�DQ�RSHQ�KDUGZDUH
SODWIRUP"�>2@XU�SXUSRVH��ZDVQ{W�WR�SURGXFWL]H�
2XU�SXUSRVH�ZDVQ{W�QHFHVVDULO\�WR�PDNH
PRGXOHV��2XU�SXUSRVH�ZDV�VLPSO\�WR�H[SORUH
ZKDW�NLQGV�RI�WKLQJV�SHRSOH�ZRXOG�FUHDWH��,W�ZDV
DQ�H[LVWHQFH�SURRI�LI�\RX�ZLOO�}��3DXO�(UHPHQNR�
�VW�'HYHORSHUV�&RQIHUHQFH�������������

$FFRUGLQJ�WR�(UHPHQNR��WKH�PDNDWKRQV�IXQFWLRQ�DV
D�ZD\�RI�WHVWLQJ�RXW�WKH�NLQG�RI�QHWZRUN�WKDW�ZRXOG
HPHUJH�DURXQG�D�|KDFNDEOH}�SKRQH��ZLWKRXW
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LQFXUULQJ�WKH�FRVW�RI�KDYLQJ�WR�EXLOG�WKH�DFWXDO�$UD
SKRQH��6SHFL�FDOO\��LW�ZDV�D�ZD\�RI�VHHLQJ�ZKHWKHU
VRPHRQH�ZRXOG�FRPH�IRUWK�WR�LQKDELW�WKH��JXUH�RI
WKH�LQGHSHQGHQW�GHYHORSHU�DQG�LI�VR��ZKR�WKHVH
SHRSOH�ZRXOG�EH�DQG�ZKDW�WKH\�ZRXOG�FUHDWH�ZLWK
WKH�WRROV�SURYLGHG�E\�WKH�FRPSDQ\��7KH�H[LVWHQFH
SURRI�LQYRNHG�E\�(UHPHQNR�UHIHUV�WKHQ�DV�PXFK�WR
WKH��JXUH�RI�WKH�LQGHSHQGHQW�GHYHORSHU�DV�LW�GRHV�WR
LWV�RUGHULQJ�H�HFW�RQ�3URMHFW�$UD�DW�ODUJH��7KXV��WKH
PDNDWKRQV�FDQ�RQO\�SURYH�WKH�YLDELOLW\�RI�|WKH
HFRV\VWHP�}�LI�WKHUH�DUH�SHRSOH�WR�VWDQG�DV
LQVWDQFHV�RI�WKH�LQGHSHQGHQW�GHYHORSHU��LI�WKHVH
SHRSOH�FDQ�SURGXFH�KDUGZDUH�DSSOLFDWLRQV�ZLWK�WKH
SURYLGHG�WRROV�DQG�LQ�WKH�DOORWWHG�WLPH�IUDPH��DQG�LI
WKHLU�SURGXFWV�DUH�MXGJHG�GHVLUDEOH�E\�WKH�FRPSDQ\�

,W�VKRXOG�EH�FOHDU��WKHQ��WKDW�WKH��JXUH�RI�WKH
LQGHSHQGHQW�GHYHORSHU�LV�EURXJKW�LQWR�H[LVWHQFH
WKURXJK�VSHFL�F�SUDFWLFHV�RI�RUGHULQJ�WKH�QHWZRUN
HOHPHQWV��OLNH�FRPSDQ\��WRROV��DQG�YROXQWHHUV��LQ
UHODWLRQ�WR�RQH�DQRWKHU��+RZHYHU��DV�WKH��JXUH�KROGV
WKHVH�SUDFWLFHV�WRJHWKHU��LW�VLPXOWDQHRXVO\�EHFRPHV
JHQHUDWLYH�RI�D�QHZ�PRGH�RI�RUJDQL]LQJ�ZRUN�
+HQFH��ZKLOH�WKH�LQGHSHQGHQW�GHYHORSHU�LV
FRQ�JXUHG�WKURXJK�WKH�H�RUWV�RI�WKH�FRPSDQ\�
LQFOXGLQJ�WKH�SURYLVLRQ�RI�FHUWDLQ�GHVLJQ�WRROV��WKH
ZD\�LQ�ZKLFK�LW�LV�WDNHQ�XS�E\�H[WHUQDO�GHYHORSHUV
DOVR�D�HFWV�WKH�FRPSDQ\{V�IXUWKHU�ZRUN��7KH
IROORZLQJ�TXRWH�E\�WKH�*RRJOH�HPSOR\HH�LQ�FKDUJH�RI
RUJDQL]LQJ�WKH�DIRUHPHQWLRQHG�KDFNDWKRQV�QLFHO\
LOOXVWUDWHV�WKLV�SRLQW�

|,Q�PDQ\�ZD\V��JRLQJ�DFURVV�WKH�FRXQWU\�WR�WKH
QDWLRQ{V�WRS�XQLYHUVLWLHV�DQG�MXVW�RUGLQDU\�NLQG�RI
PDNHUV�DQG�MXVW�RUGLQDU\�SHRSOH�JDYH�XV�DQ
HDUO\�JOLPSVH�RI�WKH�NLQG�RI�WKLQJV�WKDW�\RX�JX\V
ZRXOG�FDUH�DERXW��OLNH�KRZ�GR�ZH�QHHG�WR�FUHDWH
WKLV�PRGXODU�DUFKLWHFWXUH��ZKDW�NLQG�RI
LQWHUIDFHV�GR�ZH�QHHG�DQG�DOO�RI�WKDW�}��'DQ
0DNRVNL���VW�'HYHORSHUV�&RQIHUHQFH�
�����������

%H\RQG�RUGHULQJ�WKH�ZRUN�RI�WKH�DFWRUV�DOUHDG\
LQYROYHG�LQ�3URMHFW�$UD��WKH��JXUH�RI�WKH
LQGHSHQGHQW�GHYHORSHU�DOVR�JHQHUDWHV�QHZ�UHODWLRQV

WKDW�ZRXOG�QRW�KDYH�H[LVWHG�LQ�D�FRQYHQWLRQDO
FRUSRUDWH�GHYHORSPHQW�SURMHFW��2QH�RI�WKH�PRVW
FRQVHTXHQWLDO�RI�WKHVH�LV�IRUPHG�LQ�WKH�FRPSDQ\{V
HQJDJHPHQW�ZLWK�D�FRPPXQLW\�EDVHG�PRELOH
KDUGZDUH�SURMHFW�FDOOHG�3KRQHEORNV��3KRQHEORNV�ZDV
D�JUDVVURRWV�GHVLJQ�SURMHFW�WKDW��OLNH�3URMHFW�$UD�
DLPHG�DW�WKH�FUHDWLRQ�RI�D�PRGXODU�VPDUWSKRQH�
6WDUWHG�LQ�SDUDOOHO�WR�*RRJOH{V�WKHQ�VWLOO�QRW�
SXEOLFL]HG�SURMHFW��3KRQHEORNV�JDLQHG�HQRUPRXV
SRSXODULW\�LQ�GL�HUHQW�VRFLDO�PHGLD��JHQHUDWLQJ�D
ODUJH�FRPPXQLW\�RI�HQWKXVLDVWV�DQG�VXSSRUWHUV��7KH
JUHDW�VXFFHVV�RI�WKH�SURMHFW�FDXJKW�WKH�DWWHQWLRQ�RI
*RRJOH{V�LQWHUQDO�WHDP�DQG�OHG�WKHP�WR�DGMXVW�WKHLU
SODQV�IRU�3URMHFW�$UD�LQ�JHQHUDO�DQG�WKHLU�YLVLRQ�RI
WKH�,QGHSHQGHQW�'HYHORSHU�LQ�SDUWLFXODU��9LHZLQJ
3KRQHEORNV�DV�DQ�RSSRUWXQLW\�WR�MXPSVWDUW�WKHLU�RZQ
SURMHFW��*RRJOH{V�WHDP�GHFLGHG�WR�RSHQ�XS�WKHLU
ZRUN�LQ�RUGHU�WR�HQUROO�WKH�HPHUJLQJ�FRPPXQLW\�LQWR
WKH�FRPSDQ\�OHG�3URMHFW�$UD��,Q�WKH��UVW�EORJ�SRVW
PHQWLRQLQJ�WKH�SURMHFW��*RRJOH�DQQRXQFHG�WKH
FRRSHUDWLRQ�ZLWK�3KRQHEORNV��IUDPLQJ�LW�DV�WKH
QHFHVVDU\�FRPSOHPHQW�RI�WKHLU�RZQ�ZRUN�

|:H{YH�EHHQ�ZRUNLQJ�RQ�3URMHFW�$UD�IRU�RYHU�D
\HDU��5HFHQWO\��ZH�PHW�'DYH�+DNNHQV��WKH
FUHDWRU�RI�3KRQHEORNV��7XUQV�RXW�ZH�VKDUH�D
FRPPRQ�YLVLRQ��WR�GHYHORS�D�SKRQH�SODWIRUP
WKDW�LV�PRGXODU��RSHQ��FXVWRPL]DEOH��DQG�PDGH
IRU�WKH�HQWLUH�ZRUOG��:H{YH�GRQH�GHHS�WHFKQLFDO
ZRUN��'DYH�FUHDWHG�D�FRPPXQLW\��7KH�SRZHU�RI
RSHQ�UHTXLUHV�ERWK��6R��ZH�ZLOO�EH�ZRUNLQJ�RQ
3URMHFW�$UD�LQ�WKH�RSHQ��HQJDJLQJ�ZLWK�WKH
3KRQHEORNV�FRPPXQLW\�WKURXJKRXW�RXU
GHYHORSPHQW�SURFHVV�>~@�}��2�FLDO�EORJ�SRVW�
�����������
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)LJXUH����+DNNHQVe�GHVLJQ�IRU�D�PRGXODU
VPDUWSKRQH��3KRQHEORNV�>�@

6XFFHVVIXOO\�HQUROOLQJ�WKH�3KRQHEORNV�FRPPXQLW\
FRQFUHWL]HV�WKH�FRPSDQ\{V�LGHD�RI�ZKDW�WKH
LQGHSHQGHQW�GHYHORSHU�FRXOG�ORRN�OLNH��$W�WKH�VDPH
WLPH��WKLV�QHZ�UHODWLRQVKLS�FUHDWHV�D�VLWXDWLRQ�LQ
ZKLFK�WKH�FRPSDQ\�FDQ�QR�ORQJHU�GLUHFWO\�FRQWURO�DOO
DFWLYLWLHV�LQ�3URMHFW�$UD�>�@��7KH�FRPSDQ\�QHHGV�WR
PDNH�VXUH�WKDW�WKH�QHZO\�IRXQG�H[WHUQDO�GHYHORSHUV
DUH�QRW�RQO\�LQWHUHVWHG�LQ�WKH�SURMHFW��EXW�LQGHHG
HQUROOHG�LQWR�WKH�QHWZRUN��&DOORQ�������LQ�D�ZD\
UHVRQDQW�ZLWK�WKH��JXUH�RI�WKH�LQGHSHQGHQW
GHYHORSHU��2QH�LPSRUWDQW�ZD\�RI�GRLQJ�WKLV�LV
LQYLWLQJ�WKH�FRPPXQLW\�WR�D�|GHYHORSHUV
FRQIHUHQFH}�FRQVLVWLQJ�RI�D�VHULHV�RI�WDONV�DQG
OHFWXUHV�RQ�DOO�DVSHFWV�RI�WKH�SURMHFW�IURP�LQGXVWULDO
GHVLJQ�WR�VDOHV��$�PDMRU�SDUW�RI�WKHVH�SUHVHQWDWLRQV
OD\�RXW�*RRJOH{V�LGHD�RI�WKH�LQGHSHQGHQW�GHYHORSHU
DQG�LWV�UROH�ZLWKLQ�3URMHFW�$UD��%\�FRQWLQXRXVO\
DGGUHVVLQJ�WKH�DXGLHQFH�DV�PRGXOH�GHYHORSHUV�DQG
E\�XQGHUVFRULQJ�WKHLU�FHQWUDO�UROH�LQ�FUHDWLQJ�WKH
UHYROXWLRQDU\�PRGXODU�VPDUWSKRQH��WKH�VSHDNHUV�WU\
WR�HQUROO�WKH�DWWHQGHHV�LQWR�WKH�SRVLWLRQ�HQYLVLRQHG
IRU�WKHP�E\�WKH�FRPSDQ\��,Q�IDFW��3URMHFW�$UD{V
LQQRYDWLYH�SRWHQWLDO�LV�IUDPHG�DV�UHVWLQJ�HQWLUHO\�RQ
WKH�FUHDWLYH�ZRUN�RI�H[WHUQDO�GHYHORSHUV�

|:KDW�QHZ�WKLQJV�FDQ�,�GR�WKDW�,�FRXOGQ{W�GR�EHIRUH
RU�WKDW�,�FDQ{W�GR�WRGD\"�7KRVH�RI�\RX�LQ�WKLV�URRP
KHUH�WRGD\�DQG�HYHU\ERG\�HOVH�MRLQLQJ�XV�RQOLQH�\RX
DUH�JRLQJ�WR�EH�WKH�RQHV�ZKR�DUH�JRLQJ�WR�DQVZHU
WKLV�TXHVWLRQ��>~@�<RX��<RX�DUH�JRQQD�GR�LW�E\�WKH
PRGXOHV�WKDW�\RX�GHYHORS��E\�WKH�PRGXOHV�\RX

FUHDWH��<RX��1RZ�LW{V�QRW�JRQQD�EH�ZLWKRXW
IUXVWUDWLRQ��>~@�LW{V�QRW�JRQQD�EH�ZLWKRXW�D�ORW�RI
KDUG�ZRUN��EXW�LW{V�\RX�WKDW�DUH�JRQQD�PDNH�LW
KDSSHQ�DQG�DQVZHU�WKDW�TXHVWLRQ�}��.DLJKDP
*DEULHO���VW�'HYHORSHUV�&RQIHUHQFH��������������

7KH�FRQIHUHQFH{V�ELJ�VXFFHVV��UHDFKLQJ�D�WRWDO�RI
�������SHRSOH�RQ��DQG�R�LQH>�@��PDUNV�WKH�SRLQW�LQ
WLPH�DW�ZKLFK�WKH��JXUH�RI�WKH�LQGHSHQGHQW
GHYHORSHU�EHJLQV�WR�FLUFXODWH�PRUH�ZLGHO\��:KLOH�WKH
YLVLRQ�RI�HQUROOLQJ�YROXQWDU\�FRQWULEXWRUV�ZDV��UVW
GLVFXVVHG�ZLWKLQ�WKH�FRPSDQ\{V�LQWHUQDO�WHDP�DQG
WKHQ�WHVWHG�ZLWK�D�VPDOO�QXPEHU�RI�H[WHUQDOV��WKH
FRQIHUHQFH�FDQ�EH�YLHZHG�DV�*RRJOH{V�DWWHPSW�WR
HQUROO�D�ODUJH�QXPEHU�RI�QHZ�DFWRUV�LQWR�WKH�VRFLR�
PDWHULDO�QHWZRUN�WKDW�LV�3URMHFW�$UD��+HQFH��WKH
FRPSDQ\�RFFXSLHV�D�FHQWUDO�SRVLWLRQ�LQ�FRQ�JXULQJ
WKH�LQGHSHQGHQW�GHYHORSHU�DQG�EULQJLQJ�WKH��JXUH
WR�OLIH��*RRJOH{V�GHVLJQHUV�XVH�GL�HUHQW�WHFKQLTXHV
WR�FRQVWUXFW�DQ�LGHD�RI�WKH�LQGHSHQGHQW�GHYHORSHU{V
LGHQWLW\�DQG�SRVLWLRQ�ZLWKLQ�WKH�SURMHFW��7KH\�WKHQ
DOVR�FLUFXODWH�WKH��JXUH�WR�H[WHUQDOV�LQ�KRSH�WKDW�LW
ZLOO�EH�SLFNHG�XS�LQ�SUDFWLFH�

722/6�2)�&21752/

7KH�XVH�RI�WKH�GHYHORSPHQW�WRROV�SURYLGHG�E\
*RRJOH�LV�D�FRQVWLWXWLYH�SDUW�RI�FRQ�JXULQJ�WKH
LQGHSHQGHQW�GHYHORSHU��:LWKRXW�WKRVH�WRROV�
SURGXFLQJ�FRPSDWLEOH�PRGXOHV�LV�VHHQ�DV�YLUWXDOO\
LPSRVVLEOH�VSHFL�FDOO\�IRU�SHRSOH�WKDW��OLNH�PDQ\
H[WHUQDO�GHYHORSHUV��ODFN�SULRU�H[SHULHQFH�LQ
KDUGZDUH�GHVLJQ��+RZHYHU��ZKLOH�WKH�WRROV�HQDEOH
SDUWLFLSDWLRQ��WKH\�DOVR�UHJXODWH�LW�E\�VHWWLQJ
SDUDPHWHUV�IRU�WKHLU�XVHU{V�EHKDYLRU��:RROJDU�������
$V�WKH\�DOORZ�WKH�GHVLJQ�RI�VRPH�PRGXOHV�DQG
KLQGHU�WKDW�RI�RWKHUV��WKH�WRROV�FDQ�EH�YLHZHG�DV�DQ
DWWHPSW�E\�WKH�FRPSDQ\�WR�FRQWURO�WKH�FRQWULEXWLRQV
PDGH�E\�H[WHUQDO�GHYHORSHUV��<HW��HYHQ�WKRXJK�WKH
WRROV�PDWHULDOL]H�WKH�DV\PPHWULF�SRZHU�UHODWLRQ
LQKHUHQW�LQ�WKH��JXUH�RI�WKH�LQGHSHQGHQW�GHYHORSHU�
VXFK�LQVFULSWLRQV��$NULFK�������FDQ�EH�FRQWHVWHG
DQG�SRWHQWLDOO\�FKDQJHG�LQ�IXWXUH�LWHUDWLRQV�

7KH�WRRO�DW�WKH�KHDUW�RI�3URMHFW�$UD{V�DPELWLRXV
GLJLWDO�IDEULFDWLRQ�SODQV�LV�D�VRIWZDUH�SDFNDJH�E\�WKH
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QDPH�RI�0HWDPRUSKRVLV��7KH�IUHHO\�DYDLODEOH�WRRONLW
LV�VXSSRVHG�WR�IUHH�GHYHORSHUV�IURP�WKH�QHHG�WR
EXLOG�SK\VLFDO�SURWRW\SHV��WKXV�PDNLQJ�WKH�GHVLJQ�RI
$UD�PRGXOHV�PRUH�OLNH�WKH�FUHDWLRQ�RI�VRIWZDUH
DSSV��,Q�RUGHU�WR�GR�WKLV��0HWDPRUSKRVLV�LQFOXGHV
WRROV�IRU�HYHU\WKLQJ�IURP�GHVLJQLQJ�WKH�FLUFXLW�ERDUG
WR�SHUIRUPDQFH�WHVWLQJ��SULFLQJ�DQG�RUGHULQJ
PRGXOHV��,Q�WKH�ZRUGV�RI�$UD{V�SURMHFW�OHDG
(UHPHQNR��WKLV�LV�VXSSRVHG�WR�|DOOHYLDW>H@�PXOWLSOH
GHVLJQ�EXLOG�WHVW�UHGHVLJQ�LWHUDWLRQV�}>�@�DQG�ZRXOG
JXDUDQWHH�WKH�SURGXFWLRQ�RI�PRGXOHV�WKDW�DUH�|LQ
HVVHQFH�FRUUHFW�E\�GHVLJQ�}�>�@�7R�DOORZ�WKLV�
0HWDPRUSKRVLV�LV�SURJUDPPHG�ZLWK�DOO�WKH�GHVLJQ
UXOHV�DQG�VWDQGDUGV�*RRJOH�KDV�GHYHORSHG�
6WDQGDUGL]LQJ�PRGXOH�GHYHORSPHQW�LQ�WKLV�ZD\�LV
FUXFLDO�IRU�D�SURMHFW�WKDW�LQWHJUDWHV�WKH�GLVWULEXWHG
DFWLYLWLHV�RI�GHYHORSHUV�ZKR�DUH�E\�GH�QLWLRQ
UHPRYHG�IURP�GLUHFW�RUJDQL]DWLRQDO�FRQWURO��(YHQ
VOLJKW�GHYLDWLRQV��IRU�LQVWDQFH�LQ�WKH�SK\VLFDO
GLPHQVLRQV�RI�D�PRGXOH��FDQ�OHDG�WR�LQFRPSDWLELOLW\
ZLWK�WKH�SKRQH{V�PDLQ�SODWIRUP��UHQGHULQJ�WKH
GHYLFH�QRQ�IXQFWLRQDO��:KLOH�WKH�XVH�RI�WRROV�LV�WKXV
DQ�LQGLVSHQVDEOH�SDUW�RI�WKH��JXUH�RI�WKH
LQGHSHQGHQW�GHYHORSHU��WKH�VSHFL�F�ZD\�LQ�ZKLFK
WKH\�HPERG\�WKH�VWDQGDUGV�DQG�GHVLJQ�UXOHV�VHW�E\
*RRJOH�DOVR�LQVFULEHV�LQWR�WKH��JXUH�WKH�DV\PPHWULF
SRZHU�UHODWLRQV�EHWZHHQ�WKH�FRPSDQ\�DQG�H[WHUQDO
GHYHORSHUV�

7KH�VRIWZDUH{V�XVHU�LQWHUIDFH�LOOXVWUDWHV�KRZ�WKH
GHYHORSPHQW�WRROV�ERWK�HQDEOH�DQG�FRQWURO
SDUWLFLSDWLRQ��%\�SUHVHQWLQJ�WKH�GHYHORSHUV�ZLWK�D
VLPSOH�GUDJ�DQG�GURS�IXQFWLRQ�IRU�RSWLPDOO\
SRVLWLRQLQJ�DQG�FRQQHFWLQJ�HOHFWULFDO�FRPSRQHQWV�
WKH�VRIWZDUH�DOORZV�SHRSOH�ZLWK�OLWWOH�SULRU
H[SHULHQFH�LQ�KDUGZDUH�GHVLJQ�WR�FUHDWH�IXQFWLRQDO
PRGXOHV��2Q�WKH�RWKHU�KDQG��WKLV�OLPLWV�WKH�QXPEHU
RI�EXLOGLQJ�EORFNV�DQG�OHDYHV�GHYHORSHUV�OLWWOH�URRP
WR�PDQLSXODWH�WKHLU�LQQHU�ZRUNLQJV��$V�RQH�RI�WKH
0HWDPRUSKRVLV�HPSOR\HHV�H[SODLQHG�WR�D�FURZG�RI
H[WHUQDOV�GXULQJ�D�FRQIHUHQFH�

|6R��LQVWHDG�RI�ZRUNLQJ�ZLWK�WLQ\�OLWWOH
FRPSRQHQWV��WKRXVDQGV�RI�FRQQHFWLRQV��PLOOLRQV
RI�OLQHV�RI�FRGH��\RX�ZRUN�ZLWK�ODUJHU�EORFNV�WKDW

HQFRGH�WKH�GHWDLOV�VXFK�DV�\RX�KDYH�KHDUG�RQ�DOO
WKH�SUHVHQWDWLRQV�WKURXJKRXW�WKH�GD\��$OO�WKH
GHWDLOV��WKH\�DUH�YHU\��YHU\�QHFHVVDU\�IRU�WKH
V\VWHP�WR�ZRUN��EXW�QRW�QHFHVVDU\�IRU�\RX�WR�VHH
DW�HYHU\�VWHS�\RX�GHVLJQ�}��7KHRGRUH�%DEW\���QG
'HYHORSHUV�&RQIHUHQFH��������������

,Q�HVVHQFH��WKH�VRIWZDUH�HPERGLHV�*RRJOH{V�YLHZ�RI
WKH�SRVLWLRQ�RI�WKH�LQGHSHQGHQW�GHYHORSHU�ZLWKLQ
3URMHFW�$UD��:KLOH�WKH�WRRO�PDNHV�LW�UHODWLYHO\�HDV\
WR�FUHDWH�D�PRGXOH��WKH�VRIWZDUH�VHWV�VWULFW
SDUDPHWHUV�IRU�KRZ�WR�GR�VR��WKXV�HQIRUFLQJ�WKH
GHVLJQ�UXOHV�VHW�E\�*RRJOH��$OVR��E\�QRW�R�HULQJ�DQ\
ZD\�WR�FKDQJH�WKRVH�UXOHV��WKH�WRRO�UHLWHUDWHV�WKH
GLYLVLRQ�RI�ODERU�RQ�ZKLFK�WKH�SURMHFW�LV�EDVHG�
(YHU\WKLQJ�UHODWLQJ�WR�LQGLYLGXDO�PRGXOHV�VKRXOG�EH
GRQH�E\�WKH�LQGHSHQGHQW�GHYHORSHU��ZKHUHDV
HYHU\WKLQJ�UHODWLQJ�WR�WKH�RYHUDOO�DUFKLWHFWXUH�RI�WKH
SKRQH�LV�GRQH�E\�WKH�FRPSDQ\�

:KLOH�WKLV�PD\�VRXQG�OLNH�D�SHUIHFWO\�IHDVLEOH
VWUDWHJ\�WR�JXDUDQWHH�*RRJOH{V�GRPLQLRQ�RYHU
3URMHFW�$UD��LQ�SUDFWLFH�WKLQJV�DUH�PRUH�FRPSOLFDWHG�
7KLV�LV�EHFDXVH��HYHQ�WKRXJK�WKH�WRROV�PHGLDWH�WKH
GHVLJQ�UXOHV�VHW�E\�*RRJOH�LQ�D�UHODWLYHO\�ULJLG�ZD\�
WKH�UXOHV�WKHPVHOYHV�GR�QRW�UHPDLQ�VWDWLF��,Q�IDFW�
WKH�WRROV�QHHG�WR�EH�FRQVWDQWO\�XSGDWHG�WR�UH�HFW
ERWK�WKH�FUHDWLYH�PRGXOH�LGHDV�FUHDWHG�E\�DFWXDO
H[WHUQDO�GHYHORSHUV�DQG�WKH�DUFKLWHFWXUDO
LPSURYHPHQWV�PDGH�E\�WKH�FRPSDQ\��7KHVH
FKDQJHV�FDQ�EH�WUDFHG�QLFHO\�LQ�WKH�GL�HUHQW
YHUVLRQV�RI�*RRJOH{V�R�FLDO�JXLGHERRN�IRU�PRGXOH
GHYHORSPHQW��WKH�0RGXOH�'HYHORSHU{V�.LW��0'.��
7KLV�GRFXPHQW�LV�IUHHO\�DYDLODEOH�RQ�WKH�,QWHUQHW�DQG
FRQWDLQV�VSHFL�FDWLRQV�UHJDUGLQJ�PRGXOH�VL]H�
PDWHULDO�DQG�OD\RXW��DV�ZHOO�DV��'�PRGHOV�RI
UHIHUHQFH�PRGXOHV��LQFOXGLQJ�WKHLU�VRIWZDUH�FRGH��$V
(UHPHQNR�SURXGO\�UHPDUNV�

|>,@W�>~@�KDSSHQV�WR�EH�WKH��UVW�RSHQ�UHIHUHQFH
GHVLJQ�IRU�D�VPDUWSKRQH�WKDW{V�FRPSOHWHO\�IUHHO\
DYDLODEOH�RQ�WKH�,QWHUQHW��6R��DOO�RI�WKHVH
VFKHPDWLFV��DOO�RI�WKH�GUDZLQJV�DQG�DOO�RI�WKH
FRGH�WKDW�ZH�KDYH�WR�GDWH�LV�OLQNHG�IURP�WKDW
85/�}��3DXO�(UHPHQNR��7HFK�&RQIHUHQFH�
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+RZHYHU��DV�DFWXDO�GHYHORSHUV�WU\�WR�ZRUN�RQ�WKHLU
PRGXOHV��WKH\�RIWHQ��QG�WKDW�WKH�FXUUHQW�YHUVLRQ�RI
WKH�UXOHV�GRHV�LQKLELW�VRPH�RI�WKHLU�PRUH�FUHDWLYH
LGHDV��,Q�VXFK�D�FDVH��GHYHORSHUV�RIWHQ�WU\�WR�FRQWHVW
WKH�UXOHV��DVNLQJ�WKH�FRPSDQ\�WR�FKDQJH�WKHP�LQ
WKH�QH[W�UHOHDVH�RI�WKH�0'.��7KLV�WHQGHQF\�LV
LOOXVWUDWHG�QLFHO\�LQ�WKH�FDVH�RI�|)OLSS\SDG�}�D
FRQFHSW�IRU�D�JDPH�FRQWUROOHU�PRGXOH�WKDW�JDUQHUHG
FRQVLGHUDEOH�DWWHQWLRQ�LQ�WKH�HDUO\�VWDJHV�RI�3URMHFW
$UD��)LJXUH�����'HVSLWH�LWV�HQRUPRXV�SRSXODULW\
DPRQJ�GHYHORSHUV�DQG�SUHVV��)OLSS\SDG�GLG�QRW
DGKHUH�WR�WKH�UXOHV�VHW�LQ�WKH�0'.�DQG�FRXOG
WKHUHIRUH�QRW�EH�UHDOL]HG�ZLWKLQ�WKH�ODUJHU
IUDPHZRUN�RI�3URMHFW�$UD��<HW��ZKHQ�UHTXHVWV�IURP
H[WHUQDO�GHYHORSHUV�SLOHG�XS��*RRJOH�VLJQDOHG�LWV
ZLOOLQJQHVV�WR�FKDQJH�WKH�UXOHV��WR�SHUPLW�GHVLJQV
MXGJHG�GHVLUDEOH��7KH�R�FLDO�4	$�SDJH�RI�WKH
3URMHFW�$UD�ZHEVLWH�VWDWHG�

|4��$UH�PRGXOHV�WKDW�MRLQ�WZR�HQGRV�RU�DWWDFK�D
�LS�VFUHHQ�WR�DQ�HQGR�VXSSRUWHG�E\�WKH�0'."
$��7KLV�LV�QRW�FXUUHQWO\�DOORZHG�E\�WKH�LQGXVWULDO
GHVLJQ�ODQJXDJH�LQ�WKH�0'.��+RZHYHU��WKH
ZKROH�SXUSRVH�RI�JHWWLQJ�D�YHU\�HDUO\�0'.�GUDIW
RXW�ZDV�WR�JHW�GHYHORSHU�IHHGEDFN�DQG�DGDSW�
:H�WKLQN�VRPH�RI�WKH�FRQFHSWV�RXW�WKHUH�DUH
SUHWW\�FRRO��$QG�WR�WKH�H[WHQW�WKDW�WKH\�GRQ{W
FRPSURPLVH�RWKHU�DVSHFWV�RI�WKH�GHVLJQ��H�J��
VWUXFWXUDO�LQWHJULW\��ZH�ZLOO�WU\�DQG�PDNH�VXUH
WKH\�DUH�VXSSRUWHG�E\�WKH�SODWIRUP�}��3URMHFW
$UD�ZHEVLWH��DFFHVVHG������������

7KLV�HSLVRGH�LOOXVWUDWHV�WKH�SRLQW�WKDW��ZKLOH�WKH
SRZHU�UHODWLRQ�LQVFULEHG�LQWR�WKH�WRROV�LV
DV\PPHWULF��LW�LV�QHLWKHU�VWDWLF�QRU�RQH�VLGHG��7KH
FRPSDQ\�PLJKW�XVH�WRROV�WR�VKDSH�WKH�DFWLRQV�RI
H[WHUQDO�GHYHORSHUV��EXW�GHYHORSHUV�FDQ�DOVR
FRQWHVW�WKRVH�LQVFULSWLRQV��DW�WLPHV�SUHVVXULQJ�WKH
FRPSDQ\�LQWR�FKDQJLQJ�WKH�UXOHV�LQ�IXWXUH�LWHUDWLRQV�
,Q�WKLV�VHQVH��HYHQ�WKRXJK�WKH�WRROV�DUH�D
FRQVWLWXWLYH�SDUW�RI�WKH��JXUH�RI�WKH�LQGHSHQGHQW
GHYHORSHU��HQDEOLQJ�H[WHUQDOV{�SDUWLFLSDWLRQ�DQG
VHWWLQJ�SDUDPHWHUV�IRU�WKHLU�DFWLYLWLHV��WKH�VSHFL�F

ZD\�LQ�ZKLFK�WKH\�GR�VR�LV�FRQVWDQWO\�FKDQJLQJ�DV
WKH�SURMHFW�SURJUHVVHV�

)LJXUH����)OLSS\SDG��D�FUHDWLYH�PRGXOH
FRQFHSW�WKDW�FRXOG�QRW�EH�UHDOL]HG�ZLWKLQ�WKH
WRROeV�SDUDPHWHUV��DXWKRU��6DPXHO�+HUE�

,1+$%,7,1*�352-(&7�$5$

,Q�WKLV�VHFWLRQ�ZH�H[DPLQH�WKH�ZD\�LQ�ZKLFK�H[WHUQDO
GHYHORSHUV�WKHPVHOYHV�FRQWULEXWH�WR�WKH�HPHUJHQFH
RI�WKH��JXUH�RI�WKH�LQGHSHQGHQW�GHYHORSHU��:H�ZDQW
WR�HPSKDVL]H�WKUHH�DVSHFWV�RI�WKLV�SURFHVV��)LUVW��WKH
LQGHSHQGHQW�GHYHORSHU�EHFRPHV�DQ�DWWUDFWLYH�ZD\
IRU�DFWXDO�GHYHORSHUV�WR�WKLQN�DERXW�WKHLU�RZQ�ZRUN�
%\�HPERG\LQJ�WKH��JXUH�LQ�WKHLU�GHYHORSPHQW
DFWLYLWLHV��WKH\�KHOS�WR�SXW�3URMHFW�$UD�LQWR�SUDFWLFH�
6HFRQG��GHYHORSHUV�|LQ�WKH��HVK}�QHYHU��W�WKH
LPDJH�LQ�DOO�UHJDUGV��7KLV�FUHDWHV�SUREOHPV�IRU�WKHLU
SDUWLFLSDWLRQ�LQ�WKH�SURMHFW��EXW�LW�DOVR�HOLFLWV�FUHDWLYH
UHVSRQVHV�RQ�WKHLU�SDUW��ZKLFK�IXUWKHU�HODERUDWH
ZKDW�LW�PHDQV�WR�EH�DQ�LQGHSHQGHQW�GHYHORSHU��6WDU
�������7KLUG��ZKLOH�WKH��JXUH�RI�WKH�LQGHSHQGHQW
GHYHORSHU�LV�LPEXHG�ZLWK�DV\PPHWULF�SRZHU
UHODWLRQV�EHWZHHQ�*RRJOH�DQG�WKH�H[WHUQDOV��WKHUH�LV
QR�JXDUDQWHH�WKDW�SHRSOH�ZLOO�FRQWLQXH�WR�LQKDELW�WKH
�JXUH��:KHQ�RUJDQL]DWLRQDO�FKDQJHV�DQG�WHFKQLFDO
GL�FXOWLHV�DULVH��H[WHUQDO�GHYHORSHUV�FHDVH�WKHLU
YROXQWDU\�FRQWULEXWLRQV�DQG�WKH�SURMHFW�DV�D�ZKROH
EHJLQV�WR�FUXPEOH��&DOORQ�������

7KH�LQGHSHQGHQW�GHYHORSHU��LQLWLDOO\�HQYLVLRQHG�E\
*RRJOH��LV�SXW�LQWR�DFWLRQ�ZKHQ�LW�LV�SLFNHG�XS�E\
DFWXDO�GHYHORSHUV>��@��%\�HQDFWLQJ�WKH��JXUH��WKH\
GHFLVLYHO\�FRQWULEXWH�WR�WKH�LQLWLDO�PRPHQWXP�RI
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3URMHFW�$UD��7KLV�LV�LOOXVWUDWHG�E\�WKH�VXFFHVV�RI�WKH
�UVW�'HYHORSHUV�&RQIHUHQFH�KRVWHG�E\�*RRJOH��7KH
FRPSDQ\�ODWHU�UHSRUWHG�������DWWHQGDQWV��������
GRZQORDGV�RI�WKH�0RGXOH�'HYHORSHUV�.LW�DQG�����
DSSOLFDWLRQV�IRU�GHYHORSPHQW�KDUGZDUH>��@��,Q�IDFW�
ZH��QG�WKDW�WKH�ZD\�*RRJOH�UKHWRULFDOO\�FRQVWUXFWV
WKH�LQGHSHQGHQW�GHYHORSHU�LV�YHU\�DSSHDOLQJ�WR�D
EURDG�UDQJH�RI�SHRSOH��([WHUQDOV�VWDUW�LGHQWLI\LQJ
ZLWK�WKH��JXUH�IRU�GL�HUHQW�UHDVRQV�UDQJLQJ�IURP
WKH�FKDQFH�RI�D�PRQHWDU\�SUR�W��WR�IXQ��WR�DOWUXLVWLF
PRWLYHV��$V�WKH��JXUH�EHJLQV�WR�FLUFXODWH�WKURXJK
GL�HUHQW�PHGLD��LW�JDLQV�D�SHUIRUPDWLYH�TXDOLW\
�$NULFK��������,W�GRHV�D�ORW�RI�ZRUN�LQ�HQUROOLQJ
WKRXVDQGV�RI�YHU\�GL�HUHQWO\�VLWXDWHG�HQWKXVLDVWV
LQWR�*RRJOH{V�SURMHFW��$W�WKLV�HDUO\�VWDJH��IRUXPV�DUH
�OOHG�ZLWK�SRVWV�OLNH�WKH�RQH�EHORZ�WKDW�OLQN�EHLQJ�D
YROXQWDU\�FRQWULEXWRU�LQ�3URMHFW�$UD�WR�YDULRXV
SHUVRQDO�KRSHV�DQG�GHVLUHV�

|,{G�UHDOO\�ORYH�WR�JHW�LQYROYHG�LQ�WKH
GHYHORSPHQW�RI�$UD�PRGXOHV�DV�,�EHOLHYH�LW�LV�DQ
LQFUHGLEOH�HQJLQHHULQJ�IHDW�ZLWK�D�JUHDW�FDXVH
EHKLQG�LW��(PSRZHULQJ�WKH�QH[W���ELOOLRQ�LV�D
VWDJJHULQJ�JRDO��EXW�,�EHOLHYH�LW�FDQ�EH�GRQH�
7KH�PDMRULW\�RI�SHRSOH�LQ�P\�FRXQWU\�GR�QRW�XVH
VPDUWSKRQHV�DQG�,{G�OLNH�WR�DVVLVW�LQ�GHYHORSLQJ
PRGXOHV�IRU�WKHLU�QHHGV�}��([WHUQDO�GHYHORSHU�
SULYDWH�IRUXP�������������

+RZHYHU��LW�VRRQ�EHFRPHV�DSSDUHQW�WKDW�IRU�PDQ\
SHRSOH�WKHUH�LV�D�PLVPDWFK�EHWZHHQ�WKHLU�LGHDV�DQG
ZLVKHV�DQG�WKH�LQGHSHQGHQW�GHYHORSHU�FRQVWUXFWHG
E\�*RRJOH��:KLOH�SHRSOH�|ORYH�WR�JHW�LQYROYHG}�IRU
RQH�UHDVRQ�RU�DQRWKHU��PRVW�RI�WKHP�ODFN�WKH
NQRZOHGJH�DQG�UHVRXUFHV�WR�GR�VR��5HPDUNDEO\
WKRXJK��WKLV�GRHV�QRW�UHVXOW�LQ�SHRSOH�TXHVWLRQLQJ
WKH�YLVLRQ�RI�WKH�LQGHSHQGHQW�GHYHORSHU�RU�OHDYLQJ
WKH�SURMHFW�DOWRJHWKHU��,QVWHDG��WKH\�HQJDJH�LQ�WKH
RIWHQ�LQYLVLEOH�ZRUN�RI��QGLQJ�ZD\V�WR�LQKDELW�WKH
�JXUH�QRQHWKHOHVV��6XFKPDQ��������2Q�WKH�RQH
KDQG��WKLV�IXUWKHU�REVFXUHV�WKH�DV\PPHWULF�SRZHU
UHODWLRQV�LPSOLHG�E\�WKH�PRGH�RI�RUJDQL]LQJ�ZRUN
WKDW�LV�WKH�LQGHSHQGHQW�GHYHORSHU��2Q�WKH�RWKHU
KDQG��WKHVH�H�RUWV�PDNH�LW�SRVVLEOH�IRU�YROXQWDU\
FRQWULEXWRUV�WR�SXUVXH�WKHLU�RZQ�DJHQGD�ZLWKLQ�D

FRPSDQ\�LQLWLDWHG�SURMHFW�

7KH��UVW�RI�WKHVH�HODERUDWLRQV�LV�WKH�GHSDUWXUH�IURP
*RRJOH{V�RULJLQDO�LPDJH�RI�WKH�LQGHSHQGHQW
GHYHORSHU�DV�VRPHRQH�ZRUNLQJ�LQGLYLGXDOO\�
5HDOL]LQJ�WKDW�WKH\�FDQQRW�SXUVXH�WKH�GHYHORSPHQW
RI�$UD�PRGXOHV�DORQH��SHRSOH�LGHQWLI\LQJ�DV
LQGHSHQGHQW�GHYHORSHUV�WU\�WR�RYHUFRPH�WKLV
SUREOHP�E\�RUJDQL]LQJ�JURXSV�WR�SRRO�UHVRXUFHV�DQG
VKDUH�NQRZOHGJH��2QH�RI�WKH�PHPEHUV�RI�WKH�JURXS
ZH�IROORZHG�VXPPDUL]HV�WKLV�SURFHVV�LQ�D�IRUXP
SRVW�

|'XULQJ�WKH�$UD�GHYHORSHUV�FRQIHUHQFH��LW
EHFDPH�FOHDU�WKDW�WKHUH�ZHUH�D�QXPEHU�RI
SHRSOH�WKDW�ZRXOG�OLNH�WR�HLWKHU�OHDUQ�PRUH
DERXW�GHYHORSLQJ�D�PRGXOH�RU�FROODERUDWH�RQ�WKH
GHYHORSPHQW�RI�RQH��+RZHYHU��GXH�WR�D�QXPEHU
RI�YDU\LQJ�UHVWULFWLRQV��NQRZOHGJH�RU�DFFHVV�WR
UHVRXUFHV�IRU�H[DPSOH��WKH\�ZHUH�XQDEOH�WR�GR
WKLV��7KLV�JURXS��QRZ�NQRZQ�DV�>$OSKDPRG@��ZDV
VWDUWHG�GXULQJ�WKRVH�GLVFXVVLRQV�DQG�KHUH�ZH�DOO
DUH��}��([WHUQDO�GHYHORSHU��SULYDWH�IRUXP�
�����������

7KH�IDFW�WKDW�WKH\�FDQ�RQO\�EHFRPH�LQGHSHQGHQW
GHYHORSHUV�DV�D�JURXS�KDV�FRQVHTXHQFHV�IRU�KRZ
WKH\�RUJDQL]H�WKHLU�ZRUN��5HVSRQVLELOLWLHV�QHHG�WR�EH
GLVWULEXWHG��JRDOV�QHJRWLDWHG��YLGHR�FRQIHUHQFHV
DWWHQGHG��,Q�H�HFW��WKLV�PHDQV�WKDW�D�ORW�RI�WKH
YROXQWDU\�FRQWULEXWLRQV�RI�H[WHUQDO�GHYHORSHUV�WR
3URMHFW�$UD�GRHV�QRW�WDNH�WKH�IRUP�RI�GHYHORSLQJ
PRGXOHV�IRU�WKH�VPDUWSKRQH��EXW�RI�VXVWDLQLQJ�DQG
FRRUGLQDWLQJ�JURXSV�RI�HQWKXVLDVWV�VFDWWHUHG�DOO
DURXQG�WKH�JOREH��0XFK�RI�WKH�ZRUN�WKH\�GR�LV�WKDW
RI�EHFRPLQJ�LQGHSHQGHQW�GHYHORSHUV�E\�UHGXFLQJ
WKH�PLV�W�EHWZHHQ�WKHPVHOYHV�DQG�WKH��JXUH��,W�LV
WKLV�LQYLVLEOH�ZRUN��6XFKPDQ�������WKDW�DOORZV�WKH
FRPSDQ\{V�SURMHFW�WR�PRYH�IRUZDUG��ZKLOH
VLPXOWDQHRXVO\�DOORZLQJ�H[WHUQDO�GHYHORSHUV�WR
SXUVXH�WKHLU�RZQ�LQWHUHVWV�

,QWHUHVWLQJO\��LW�LV�SRVVLEOH�WR�IROORZ�KRZ�WKH�PXWXDO
VKDSLQJ�EHWZHHQ�WKH��JXUH�DQG�WKH�SHRSOH�WKDW
VWDQG�DV�LWV�LQVWDQWLDWLRQV�ULSSOHV�WKURXJK�WKH
PDWHULDO�VHPLRWLF�QHWZRUN�LQ�ZKLFK�WKH\�DUH
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HPEHGGHG��2QH�VWULNLQJ�H[DPSOH�LV�LWV�H�HFW�RQ�WKH
DFWXDO�PRGXOHV�WKDW�WKH�JURXS�GHYHORSV��:KLOH�WKH
$UD�VPDUWSKRQH�ZDV�SLWFKHG�DV�D�UHYROXWLRQDU\
GHYLFH�WKDW�FRXOG�LQFRUSRUDWH�DOO�VRUWV�RI�LQQRYDWLYH
IXQFWLRQDOLW\��RXU�JURXS�GHFLGHG�WR�GHYHORS�D
PRGXOH�WKDW�ZRXOG�EH�DV�VLPSOH�DV�SRVVLEOH��+HQFH�
LQVWHDG�RI�GHYHORSLQJ�WKH�VRSKLVWLFDWHG�KDUG��DQG
VRIWZDUH�QHFHVVDU\�IRU�VRPHWKLQJ�OLNH�D�QLJKW�YLVLRQ
FDPHUD��JOXFRVH�PHWHU�RU�JDPH�FRQWUROOHU��RXU
JURXS�GHFLGHV�WR�GHYHORS�D�VLPSOH�EXWWRQ�PRGXOH
�OLWHUDOO\�D�PRGXOH�ZLWK�D�SK\VLFDO�EXWWRQ�RQ�LW�
ZLWKRXW�DQ\�SDUWLFXODU�IXQFWLRQDOLW\�DW�DOO��2QH
FHQWUDO�UHDVRQ�JLYHQ�IRU�WKLV�E\�WKH�GHYHORSHUV�LV
WKDW�VWDUWLQJ�IURP�VRPHWKLQJ�VR�HDV\�ZRXOG�ERWK
FRQVROLGDWH�WKH�JURXS�DQG�IDFLOLWDWH�OHDUQLQJ�IRU
LQWHUHVWHG�LQGLYLGXDOV�

|,I�ZH�VWDUWHG�R��ZLWK�VRPHWKLQJ�YHU\��YHU\
EDVLF�>~@�WKDW�ZRXOG�JLYH�XV�WKDW�FKDQFH�WR
FUHDWH�D�ZRUNLQJ�UHODWLRQVKLS��D�ZD\�RI�ZRUNLQJ
WRJHWKHU��D�VWUXFWXUH�DQG�SDVV�RQ�WKDW�EDVLF
NQRZOHGJH�WR�DV�PDQ\�SHRSOH�DV�SRVVLEOH�}
�([WHUQDO�GHYHORSHU��YLGHRFRQIHUHQFH�
�����������

:KLOH�FUHDWLQJ�D�EDVLF�PRGXOH�LV�VWLOO�YHU\�PXFK�DQ
DWWHPSW�DW�D�PHDQLQJIXO�FRQWULEXWLRQ�WR�3URMHFW�$UD�
LW�LV�FOHDUO\�DW�RGGV�ZLWK�WKH�LQQRYDWLYH�ZRUN�WKDW
*RRJOH�KDG�LQWHQGHG�H[WHUQDO�GHYHORSHUV�WR�GR��:H
FDQ�REVHUYH�KHUH�WKDW��HYHQ�WKRXJK�*RRJOH�FOHDUO\
RFFXSLHV�D�SRZHUIXO�SRVLWLRQ�LQ�FRQ�JXULQJ�WKH
LQGHSHQGHQW�GHYHORSHU��WKH�FRPSDQ\{V�FRQWURO�RYHU
DFWXDO�GHYHORSHUV�DOZD\V�UHPDLQV�OLPLWHG��$V�D
�JXUH�OLNH�WKH�LQGHSHQGHQW�GHYHORSHU�ZLOO�DOZD\V�EH
LQ�QHHG�RI�HODERUDWLRQ�LQ�WKH�SUDFWLFHV�RI�WKH�SHRSOH
LQKDELWLQJ�LW��EHKDYLRU�FDQQRW�EH�LQVFULEHG�LQWR�LW�|LQ
DQ\WKLQJ�OLNH�D�FRPSOHWH�RU�FRKHUHQW�IRUP}
�6XFKPDQ�������S������

,Q�IDFW��WKHUH�LV�QR�ZD\�IRU�WKH�FRPSDQ\�WR
JXDUDQWHH�WKDW�SHRSOH�ZLOO�FRQWLQXH�WR�HPERG\�WKH
LQGHSHQGHQW�GHYHORSHU��:KHQ�WKH�JDS�EHWZHHQ�WKH
�JXUH�DV�HQYLVLRQHG�E\�*RRJOH��LWV�PDWHULDO
LQVWDQWLDWLRQV��H�J��LQ�WKH�IRUP�RI�GHYHORSPHQW�WRROV�
DQG�WKH�DELOLWLHV�RU�LQWHUHVWV�RI�GHYHORSHUV�|LQ�WKH�

�HVK}�EHFRPHV�WRR�JUHDW��WKH�ODWWHU�FDQ�VLPSO\�VWRS
WKHLU�FRQWULEXWLRQV�DQG�DEDQGRQ�WKH�SURMHFW��,Q�WKH
FRXUVH�RI�3URMHFW�$UD��VHYHUDO�HYHQWV�PDNH
GHYHORSHUV�GRXEW�ZKHWKHU�EXLOGLQJ�PRGXOHV�ZLOO�EH
WHFKQLFDOO\�IHDVLEOH�DQG�ZKHWKHU�*RRJOH�UHPDLQV
FRPPLWWHG�WR�EXLOGLQJ�WKH�SURMHFW�LQ�D�ZD\�WKDW
IDFLOLWDWHV�WKH�PHDQLQJIXO�SDUWLFLSDWLRQ�RI�H[WHUQDO
GHYHORSHUV��)RU�LQVWDQFH��HYHQ�WKRXJK�WKH
LQGHSHQGHQW�GHYHORSHU�LV�FRQVWUXFWHG�DV�VRPHRQH
ZKR�XVHV�WKH�WRROV�SURYLGHG�E\�*RRJOH��WKHUH�DUH
FRQWLQXRXV�GHOD\V�LQ�PDNLQJ�DYDLODEOH�ERWK�WKH
GHYHORSPHQW�KDUGZDUH�DQG�VRIWZDUH��8QGHU�WKHVH
FRQGLWLRQV��D�PHPEHU�RI�RXU�JURXS�FRQFOXGHG�LQ�DQ
LQWHUYLHZ�|VRPH�RI�WKH�PRUH�WHFKQLFDOO\�PLQGHG
JX\V�KDG�QRWKLQJ�WR�IRFXV�RQ��DQG�SHUKDSV�DV�D
UHVXOW�WKH\�VWDUWHG�ORVLQJ�D�OLWWOH�LQWHUHVW�}�3HUKDSV
HYHQ�ZRUVH�WKDQ�WKH�ODFN�RI�DSSURSULDWH�WRROV�LV�WKH
IDFW�WKDW�*RRJOH�GRHV�QRW�FRQWLQXH�WR�GHPRQVWUDWH
DQG�SURYH�WKHLU�FRPPLWPHQW�WR�WKH�H[WHUQDO
GHYHORSHUV�DV�WKH\�GLG�LQ�WKH�HDUOLHU�VWDJHV�RI�WKH
SURMHFW��)ROORZLQJ�D�OHDGHUVKLS�FKDQJH�ZLWKLQ
*RRJOH{V�LQWHUQDO�WHDP��SXEOLF�VWDWHPHQWV�EHFRPH
UDUH��RQH�RI�WKH�GHYHORSHUV�FRQIHUHQFHV�LV�FDQFHOHG
DQG�TXHVWLRQV�E\�H[WHUQDOV�UHPDLQ�XQDQVZHUHG��7KH
IROORZLQJ�IRUXP�SRVW�E\�DQ�HQUDJHG�HQWKXVLDVW
HSLWRPL]HV�WKH�JURZLQJ�GRXEW�RI�PDQ\�GHYHORSHUV�

|:KDW�LV�WKH�VWRU\~3URMHFW$UD�,QVLGHUV�>VLF@~$UH
\RX�JRLQJ�WR�UHDG�WKH�IRUXP"�$UH�\RX�JRLQJ�WR
UHVSRQG"�$UH�\RX�JRLQJ�WR�DQVZHU�TXHVWLRQV"�$UH
\RX�JRLQJ�WR�DFNQRZOHGJH�FRQWULEXWRUV"�$UH�\RX
JRLQJ�WR�IDFLOLWDWH�VPDOO�LQGHSHQGHQW�GHYHORSHUV"
$UH�\RX�JRLQJ�WR�EH�WUXWK�WHOOHUV"�,V�*RRJOH�JRLQJ�WR
GR�WKH�|ULJKW�WKLQJ}��|'R�QR�HYLO"}�,�KRSH�VR~}
�([WHUQDO�GHYHORSHU��RSHQ�IRUXP��������������

(YHQWXDOO\��PRVW�GHYHORSPHQW�DFWLYLW\�FHDVHV��$V
WKH��JXUH�RI�WKH�LQGHSHQGHQW�GHYHORSHU�EHFRPHV
HYHU�PRUH�GL�FXOW�WR�LQKDELW��PRVW�SHRSOH�OHDYH
3URMHFW�$UD�ORQJ�EHIRUH�LW�LV�R�FLDOO\�GLVFRQWLQXHG�E\
*RRJOH��&RPPHQWLQJ�RQ�WKH�HQG�RI�WKH�PRGXODU
VPDUWSKRQH��WKH��QDO�SRVW�LQ�RXU�JURXS{V�LQWHUQDO
IRUXP�UHDGV�|$ZZZ��PDQ��$QG�VLQFH�DOO�WKH�JRRG�
ZLOO�DQG�HQWKXVLDVP�KDV�JRQH�DIWHU�WKH\�|ZHQW
SULYDWH}�,�GRXEW�DQ\ERG\�HOVH�FRXOG�SLFN�XS�ZKHUH
WKH\�OHIW�R�}��H[WHUQDO�GHYHORSHU��SULYDWH�IRUXP�
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������������

7+(�,1'(3(1'(17�'(9(/23(5�$6�$�02'(
2)�25*$1,=,1*�:25.

:H�KDYH�VKRZQ�KRZ�WKH��JXUH�RI�WKH�LQGHSHQGHQW
GHYHORSHU�LV�FRQ�JXUHG�ZLWKLQ�WKH�PDWHULDO�VHPLRWLF
QHWZRUN�WKDW�HQFRPSDVVHV�WKH�FRPSDQ\��WKH�WRROV�
DQG�H[WHUQDO�GHYHORSHUV�|LQ�WKH��HVK�}�:H�KDYH�DOVR
WULHG�WR�LOOXVWUDWH�KRZ�WKH�HPHUJLQJ��JXUH�RUGHUV�WKH
DFWLYLWLHV�RI�WKH�YDULRXV�DFWRUV�LQYROYHG�LQ�3URMHFW
$UD��:H�ZLOO�QRZ�ZLGHQ�WKH�VFRSH�RI�RXU�DQDO\VLV
EH\RQG�WKLV�SDUWLFXODU�FDVH�WR�OLQN�WKH�LQGHSHQGHQW
GHYHORSHU�EDFN�WR�WKH�XQLYHUVH�RI�PDWHULDO�VHPLRWLF
SUDFWLFHV�WR�ZKLFK�LW�EHORQJV��7KHVH�DUH�WKH
DPELYDOHQW�HQWDQJOHPHQWV�RI�ODUJH��UPV�DQG
JUDVVURRWV�PRYHPHQWV�LQ�WKH�UHDOP�RI�GLJLWDO
IDEULFDWLRQ�DQG�WKH�QHZ�ZRUNLQJ�UHODWLRQV�WKH\
FUHDWH��,Q�RUGHU�WR�GR�WKLV��ZH�ZLOO�FRPSDUH�WKH
LQGHSHQGHQW�GHYHORSHU�WR�VRPH�RWKHU�PRGHV�RI
ZRUN�ZKLFK�ZH�W\SLFDOO\�HQFRXQWHU�LQ�WKH�VSDFH�RI
GLJLWDO�IDEULFDWLRQ��7KLV�VKRXOG�VHUYH�DV�D�ZD\�RI
FRQWH[WXDOL]LQJ�RXU��QGLQJV�DQG�VXPPDUL]LQJ�WKH
LQGHSHQGHQW�GHYHORSHU{V�PDLQ�IHDWXUHV�

/HW�XV�VWDUW�IURP�WKH�SHUKDSV�REYLRXV�EXW�LPSRUWDQW
GL�HUHQFH�EHWZHHQ�WKH�LQGHSHQGHQW�GHYHORSHU�DQG
WKH�HPSOR\HH��,W�VKRXOG�EH�FOHDU�IURP�WKH�DERYH
GLVFXVVLRQ�WKDW�WKHVH�WZR�PDS�RXW�VKDUSO\
GLVWLQJXLVKHG�ZD\V�RI�RUJDQL]LQJ�ZRUN��,Q�FRQWUDVW�WR
WKH�HPSOR\HH��WKH�LQGHSHQGHQW�GHYHORSHU�LPSOLHV�D
QRQ�FRQWUDFWXDO�UHODWLRQVKLS�EHWZHHQ�WKH�FRPSDQ\
DQG�GHYHORSHUV��7KH�ODWWHU�GR�QRW�EHFRPH�PHPEHUV
RI�WKH�RUJDQL]DWLRQ�DQG�DUH�QRW�SDLG�E\�LW��7KLV
SRVLWLRQ�RI�H[WHUQDOLW\�H[WHQGV�QRW�RQO\�RYHU�WKH
GHYHORSPHQW�RI�D�SURGXFW��EXW�DOVR�LQFOXGHV
SURGXFWLRQ�DQG�VDOH��$W�WKH�VDPH�WLPH��H[WHUQDOLW\�LQ
WHUPV�RI�PHPEHUVKLS�DQG�SD\PHQW�GRHV�QRW�PHDQ
LQGHSHQGHQFH�LQ�DOO�UHVSHFWV��2Q�WKH�FRQWUDU\��DV
RSSRVHG�WR�HDUOLHU�LQVWDQWLDWLRQV�RI�WKH��JXUH��IRU
LQVWDQFH�LQ�WKH�JDPLQJ�LQGXVWU\��WKH�LQGHSHQGHQW
GHYHORSHU�RI�3URMHFW�$UD�LV�RQO\�FRQFHLYDEOH�ZLWK
UHIHUHQFH�WR�D�FRPSDQ\{V�GHYHORSPHQW�SURMHFW��,W�LV
DW�OHDVW�SDUWO\�FRQ�JXUHG�E\�WKH�FRPSDQ\��ZKLFK
ERWK�LGHQWL�HV�DQG�HQUROOV�DFWXDO�GHYHORSHUV��DQG
DWWHPSWV�WR�VSHFLI\�SDUDPHWHUV�IRU�WKHLU�DFWLRQ

ZLWKLQ�WKH�SURMHFW�

7KH�PRGH�RI�ZRUN�LPSOLHG�E\�WKH�LQGHSHQGHQW
GHYHORSHU�FUXFLDOO\�GHSHQGV�RQ�WKH�GHYHORSPHQW
WRROV�SURYLGHG�E\�WKH�FRPSDQ\��7KHVH�WRROV�DW�RQFH
HQDEOH�WKH�SDUWLFLSDWLRQ�RI�H[WHUQDOV�ZLWK�OLWWOH�SULRU
H[SHULHQFH�RU�UHVRXUFHV�DQG�VHW�SDUDPHWHUV�IRU�WKHLU
DFWLRQ��+RZHYHU��WKH�UHODWLRQ�EHWZHHQ�H[WHUQDO
GHYHORSHUV�DQG�WRROV�LV�FRQVWUXFWHG�GL�HUHQWO\�WKDQ
LQ�WKH�FDVH�RI�FURZGZRUNHUV��.OHHPDQQ��9Ri�	
5LHGHU�������RU�SURVXPHUV�XVLQJ�SDUDPHWULF�PDVV
FXVWRPL]DWLRQ�WRROV��YRQ�+LSSHO�	�.DW]�������
,QVWHDG�RI�FDUU\LQJ�RXW�UDWKHU�DWRPL]HG�PLFUR�WDVNV
RU�FKRRVLQJ�IURP�D�UDQJH�RI�SUHGH�QHG�SDUDPHWHUV�
H[WHUQDO�GHYHORSHUV�DUH�H[SHFWHG�WR�XVH�WKH�WRROV�LQ
FUHDWLYH�ZD\V��:KLOH�WKH�WRROV�DUH�GHVLJQHG�DQG�UH�
GHVLJQHG�WR�HQDEOH�VXFK�FUHDWLYLW\��FKDQJHV�WR�WKH
WRROV�DUH�XOWLPDWHO\�PDGH�E\�WKH�FRPSDQ\�WR
JXDUDQWHH�WKH�FRPSDWLELOLW\�RI�PRGXOHV�DQG
SODWIRUP��7KXV��XQOLNH�WKH��GLJLWDO��DUWLVDQ��FRRQV
�������WKH�RSHQ�VRXUFH�GHYHORSHU��*OlVHU�������S�
������RU�WKH�PDNHU��7RRPEV��%DUG]HOO�	�%DUG]HOO
�������H[WHUQDOV�FDQ�QHLWKHU�FKDQJH�QRU�FUHDWH
GHULYDWLYHV�RI�WKHLU�WRROV�

)LQDOO\��ZLWK�UHJDUGV�WR�WKH�UHODWLRQVKLS�LW�FRQ�JXUHV
EHWZHHQ�GHYHORSHUV�DQG�WKHLU�SURGXFWV��WKH
LQGHSHQGHQW�GHYHORSHU�LV�QRW�DQ\�YHUVLRQ�RI�WKH�XVHU
�:RROJDU��������WKH�OHDG�XVHU��YRQ�+LSSHO�������RU
XVHU�LQQRYDWRU��YRQ�+LSSHO��������,Q�WKH�ORJLF�RI�WKH
�JXUH�ZH�GHVFULEH��SHRSOH�GHYHORS�WKHLU�SURGXFWV
QRW�IRU�WKHLU�RZQ�XVH��EXW�IRU�WKH�XVH�RI�RWKHUV��,Q
IDFW��PRGXOHV�DUH�VXSSRVHG�WR�EH�SURGXFHG�IRU�VDOH
RQ�D�SODWIRUP�PDUNHW�UHJXODWHG�E\�WKH�FRPSDQ\�DQG
VLPLODU�LQ�VW\OH�WR�WKH�$QGURLG�$SS�VWRUH��,Q�WKLV
VHQVH��WKH�LQGHSHQGHQW�GHYHORSHU�EHDUV�VRPH
UHVHPEODQFH�WR�WKH�FODVVLFDO��JXUH�RI�WKH
HQWUHSUHQHXU��6FKXPSHWHU��������7KH�PDLQ
GL�HUHQFH�LV�WKDW�WKLV�LV�QRW�D�FDVH�RI�FUHDWLYH
GHVWUXFWLRQ��EXW�RI�XQSDLG��FUHDWLYH�ODERU�WKDW
EHQH�WV�WKH�HVWDEOLVKHG��UP�E\�HODERUDWLQJ�LWV
SODWIRUP��$�VPDUWSKRQH�|H[FOXVLYHO\�GHVLJQHG�IRU��
ELOOLRQ�SHRSOH}�>��@�XOWLPDWHO\�EHQH�WV�WKH�FRPSDQ\
WKDW�FRQWUROV�WKH�SURMHFW�

$OWKRXJK��LQ�WKH�HQG�RI�RXU�VWRU\��LW�GRHV�QRW��3URMHFW
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$UD�ZDV�R�FLDOO\�GLVFRQWLQXHG�LQ�6HSWHPEHU������
:H�GR�QRW�LQWHQG�WR�H[SODLQ�ZK\�WKH�SURMHFW�IDLOHG�
:H�GR��KRZHYHU��EHOLHYH�WKDW�WKHUH�LV�VRPHWKLQJ�WR
EH�OHDUQHG�IURP�3URMHFW�$UD�ZKHQ�DQDO\]LQJ�RWKHU
GLJLWDO�IDEULFDWLRQ�SURMHFWV��$V�WKH�HQWDQJOHPHQW�RI
ODUJH�FRPSDQLHV��YROXQWDU\�FRQWULEXWRUV��DQG
GHYHORSHU�FRPPXQLWLHV�EHFRPH�LQFUHDVLQJO\
FRPPRQ�LQ�VXFK�SURMHFWV��LW�LV�ZRUWK�FRQVLGHULQJ
KRZ�ZRUN�LQ�WKHVH�QHZ�FRQVWHOODWLRQV�LV�RUJDQL]HG
DQG�KRZ�LW�FRXOG�EH�RUJDQL]HG�GL�HUHQWO\�

5(�&21),*85,1*�7+(�,1'(3(1'(17
'(9(/23(5"

:KHQ�LW�EHFRPHV�FOHDU�WKDW�LWV�SURPLVH�RI
HPSRZHUPHQW�DQG�RSHQQHVV�FDQQRW�EH�VR�HDVLO\
FRQYHUWHG�LQWR�D�SUDFWLFDO�UHDOLW\��H[WHUQDO
GHYHORSHUV�VWRS�FRQWULEXWLQJ�WR�*RRJOH{V�SURMHFW��%XW
LV�WKLV�DOO�WKDW�FDQ�EH�GRQH�LQ�WKH�HQG"�7R�HQG�RQ
VXFK�D�QRWH�ZRXOG�OHDYH�XV�ZLWK�D�UDWKHU�EOHDN
RXWORRN�RQ�3URMHFW�$UD�DQG�VLPLODU�SURMHFWV�OLNH�LW�
,QVWHDG�RI�HQGLQJ�WKHUH��ZH�ZRXOG�OLNH�WR�VWD\�WUXH�WR
WKH�PRUH�YLVLRQDU\�GLPHQVLRQ�LQKHULWHG�LQ�RXU�QRWLRQ
RI�FRQ�JXUDWLRQ��7KH�SRVVLELOLW\�WR�LPDJLQH�KRZ
WKLQJV�FRXOG�EH�RWKHUZLVH��(QJDJLQJ�LQ�WKLV�SUDFWLFH
RI�UH�FRQ�JXUDWLRQ�RU�ZKDW�%UDLGRWWL�FDOOV�WKH
|SUDFWLFH�RI�zDV�LI{}��%UDLGRWWL�������S������ZH�ZDQW�WR
FORVH�RXU�DFFRXQW�RI�WKH�LQGHSHQGHQW�GHYHORSHU�E\
VXJJHVWLQJ�D�ZD\�LQ�ZKLFK�ZRUN�RQ�D�PRGXODU
VPDUWSKRQH�FRXOG�KDYH�EHHQ��DQG�FRXOG�VWLOO�EH�
RUJDQL]HG�GL�HUHQWO\��7KH�SRLQW�LV�QRW�WR�R�HU�D
GH�QLWLYH�VROXWLRQ�WR�WKH�WHQVLRQV�EHWZHHQ�SUDFWLFHV
RI�JUDVVURRWV�GHYHORSPHQW�DQG�FRUSRUDWH�FRQWURO�
7KH�SRLQW�LV�WR�UHPLQG�XV�WKDW�WKHUH�LV�QRWKLQJ
LQHYLWDEOH�DERXW�WKH�ZD\�3URMHFW�$UD�WXUQHG�RXW�DQG
ZRUN�LQ�GLJLWDO�IDEULFDWLRQ�FRXOG�EH�RUJDQL]HG
GL�HUHQWO\�

,QGHHG��ZH��QG�PRPHQWV�RI�SRWHQWLDO�UH�
FRQ�JXUDWLRQ�WKURXJKRXW�WKH�SURMHFW�DQG�RULJLQDWLQJ
ERWK�LQVLGH�DQG�RXWVLGH�RI�LW��+HUH�ZH�ZLOO�VLPSO\
SRLQW�WR�WZR�VXFK�PRPHQWV�WR�LOOXVWUDWH�KRZ�ZRUN�LQ
3URMHFW�$UD�FRXOG�KDYH�EHHQ�RUJDQL]HG�GL�HUHQWO\
EH\RQG�SHUYDVLYH�FRUSRUDWH�FRQWURO�RQ�WKH�RQH�KDQG
DQG�YROXQWDU\�GHYHORSHUV�FHDVLQJ�WKHLU�FRQWULEXWLRQV
RQ�WKH�RWKHU��2QH�RI�WKHVH�SRWHQWLDO�UH�

FRQ�JXUDWLRQV�OLHV�LQ�WKH�GHYHORSHUV{�GHSDUWXUH�IURP
*RRJOH{V�YLVLRQ�RI�D�KLJKO\�LQQRYDWLYH�VPDUWSKRQH�LQ
WKH�YHU\�DFW�RI�GHYHORSLQJ�PRGXOHV��:H�PHQWLRQHG
HDUOLHU�WKDW��LQVWHDG�RI�EXLOGLQJ�D�KLJKO\
VRSKLVWLFDWHG�PRGXOH�WKDW�ZRXOG�IDOO�LQ�OLQH�ZLWK�WKH
FRPSDQ\{V�H[SHFWDWLRQV��|RXU}�JURXS�RI�GHYHORSHUV
GHFLGHG�WR�EXLOG�D�PRGXOH�WKDW�ZRXOG�EH�DV�VLPSOH
DV�SRVVLEOH��:KLOH�WKLV�ZDV�GRQH�SDUWO\�EHFDXVH�WKH
IXUWKHU�GHYHORSPHQW�RI�3URMHFW�$UD�ZDV�QRW
SUHGLFWDEOH�DQG�LWV�WHFKQLFDO�VSHFL�FDWLRQV�ZHUH�VWLOO
SURYLVLRQDO��WKH�DSSURDFK�WR�GR�VRPHWKLQJ�VLPSOH
SRLQWV�WR�D�GL�HUHQW�PRGH�RI�RUJDQL]LQJ�ZRUN�DV
ZHOO��,PSRUWDQWO\��WKH�VLPSOLFLW\�RI�WKH�PRGXOH�ZDV
YLHZHG�DV�DQ�RSSRUWXQLW\�WR�OHDUQ�KRZ�WR�ZRUN
WRJHWKHU�DV�D�JURXS��7KH�JRDO�ZDV�WR�XVH�3URMHFW�$UD
WR�EXLOG�D�FRPPXQLW\��WR�FRQQHFW�WR�RWKHU�SHRSOH
VKDULQJ�WKH�VDPH�LQWHUHVWV��DQG�WR�VSUHDG�WKH�EDVLF
NQRZOHGJH�DQG�VNLOOV�RI�VRIW��DQG�KDUGZDUH
GHYHORSPHQW�EH\RQG�WKH�SURMHFW�LWVHOI��,Q�VKRUW��WKLV
HSLVRGH�FDQ�EH�UHDG�DV�D�YLVLRQ�RI�DSSURSULDWLQJ�D
FRPSDQ\�LQLWLDWHG�SURMHFW�WR�EXLOG�D�ZD\�RI�ZRUNLQJ
DQG�OHDUQLQJ�WRJHWKHU�EH\RQG�WKH�JRDOV�RI�WKH
FRPSDQ\�LWVHOI�

$�VHFRQG�FKDOOHQJH�WR�WKH�GRPLQDQW�PRGH�RI
RUJDQL]LQJ�ZRUN�LQ�3URMHFW�$UD�RULJLQDWHG�IURP
RXWVLGH�RI�WKH�SURMHFW��'DYH�+DNNHQV��WKH�IRXQGHU�RI
3KRQHEORNV��HQYLVLRQHG�D�YHU\�GL�HUHQW�UHODWLRQVKLS
EHWZHHQ�FRPSDQLHV��GHVLJQ�WRROV�DQG�YROXQWDU\
FRQWULEXWRUV�DQG�WKHUHIRUH�D�YHU\�GL�HUHQW�PRGH�RI
RUJDQL]LQJ�GHYHORSPHQW�ZRUN��,Q�*RRJOH{V�YLVLRQ�RI
3URMHFW�$UD�ERWK�WKH�FUHDWLRQ�RI�LGHDV�DQG�WKH�DFWXDO
GHYHORSPHQW�RI�PRGXOHV�ZRXOG�EH�GRQH�E\�XQSDLG
H[WHUQDOV�XVLQJ�WKH�FRPSDQ\{V�GHVLJQ�WRROV�WR
HQVXUH�FRPSDWLELOLW\��,Q�VWDUN�FRQWUDVW��LQ�+DNNHQV{
YLVLRQ�RI�3KRQHEORNV��RQO\�WKH�LGHDV�ZRXOG�EH
FUHDWHG�E\�WKH�FRPPXQLW\�ZKLOH�WKH�WHFKQLFDOO\
FKDOOHQJLQJ�ZRUN�RI�EXLOGLQJ�WKH�DFWXDO�PRGXOHV
ZRXOG�EH�GRQH�E\�FRPSDQLHV�DFFRUGLQJ�WR�QHZO\
HVWDEOLVKHG�LQGXVWU\�VWDQGDUGV��,Q�HVVHQFH��ZKHUHDV
3URMHFW�$UD�ZDV�D�FRPSDQ\�WU\LQJ�WR�HQUROO�H[WHUQDO
GHYHORSHUV��+DNNHQV�HQYLVLRQHG�D�FRPPXQLW\�RI
HQWKXVLDVWV��WU\LQJ�WR�HQUROO�FRPSDQLHV��+LV�LGHD�
WKHQ��ZDV�QRW�VR�PXFK�WKDW�RI�LQGLYLGXDO
LQGHSHQGHQW�GHYHORSHUV�SURGXFLQJ�IRU�D�FRPSDQ\{V
SODWIRUP�PDUNHW��EXW�WKDW�RI�D�SRZHUIXO�FRPPXQLW\

https://creativecommons.org/licenses/by/4.0/
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RI�XVHUV�WKDW�FRXOG�DFWLYHO\�LQ�XHQFH�WKH�LQGXVWU\{V
5	'�H�RUWV�WR�UHDOL]H�WKHLU�FUHDWLYH�LGHDV�
3KRQHEORNV�UHPLQGV�XV�WKDW�PHDQLQJV�DQG
PDWHULDOLWLHV�FDQ�EH��JXUHG�WRJHWKHU�LQ�YDVWO\
GL�HUHQW�ZD\V��7KHUH�LV�QRWKLQJ�WKDW�LQHYLWDEO\�ELQGV
PRGXODU�SKRQHV�RU�RWKHU�KLJK�WHFK�SURGXFWV�WR�D
SODWIRUP�ORJLF�RU�WR�WKH�FRQWURO�RI�D�VLQJOH�FRPSDQ\�

&21&/86,21

:H�SUHVHQWHG�3URMHFW�$UD�DV�DQ�H[DPSOH�RI
RUJDQL]LQJ�ZRUN�LQ�GLJLWDO�IDEULFDWLRQ�DQG�WKH
FRPSOH[�HQWDQJOHPHQWV�RI�ODUJH�FRPSDQLHV�DQG
GHYHORSHU�FRPPXQLWLHV�WKDW�DUH�FRPPRQ�LQ�VXFK
FRQWH[WV��,Q�RUGHU�WR�JR�EH\RQG�WKH�VLPSOH�GXDOLVP
EHWZHHQ�ERWWRP�XS�DQG�WRS�GRZQ�SHUVSHFWLYHV��ZH
XVHG�WKH�FRQFHSWV�RI��JXUH�DQG�FRQ�JXUDWLRQ��:H
VKRZHG�KRZ�GL�HUHQW�DFWRUV�FRQWULEXWHG�WR�WKH
HPHUJHQFH�DQG�WHPSRUDU\�VWDELOL]DWLRQ�RI�WKH
DPELYDOHQW��JXUH�RI�WKH�LQGHSHQGHQW�GHYHORSHU�DQG
KRZ�WKDW��JXUH�LQ�WXUQ�EHFDPH�WKH�GRPLQDQW�PRGH
RI�RUJDQL]LQJ�ZRUN�LQ�WKH�SURMHFW��7KH�LQGHSHQGHQW
GHYHORSHU�ZDV�FUXFLDO�IRU�EXLOGLQJ�WKH�PDWHULDO�
VHPLRWLF�QHWZRUN�RI�3URMHFW�$UD�EHFDXVH�LW�DOORZHG
*RRJOH�WR�LQWHUHVW�H[WHUQDO��XQSDLG�GHYHORSHUV�LQWR
3URMHFW�$UD�DQG�WR�HQUROO�WKHP�LQWR�D�YHU\�VSHFL�F
SRVLWLRQ�E\�SURYLGLQJ�WRROV�WKDW�HQDEOHG�DQG
FRQWUROOHG�WKHLU�FRQWULEXWLRQV��$W�WKH�VDPH�WLPH��WKH
LQGHSHQGHQW�GHYHORSHU�ZDV�EURXJKW�LQWR�H[LVWHQFH
LQ�WKH�FRQWLQJHQW�SUDFWLFHV�RI�H[WHUQDO�GHYHORSHUV
WKDW�WULHG�DQG�VRPHWLPHV�VXFFHHGHG�LQ�IROORZLQJ
WKHLU�RZQ�DJHQGD��7KH�LQGHSHQGHQW�GHYHORSHU
FDQQRW��WKHUHIRUH��EH�GHVFULEHG�DV�WKH�VWUDWHJLF
RXWFRPH�RI�WKH�DFWLYLWLHV�RI�*RRJOH�RU�DQ\�RWKHU
DFWRU�LQ�WKH�QHWZRUN��(YHQ�WKRXJK�WKH��JXUH�ZDV
FUXFLDO�IRU�KROGLQJ�WKH�SUHFDULRXV�UHODWLRQV�EHWZHHQ
WKHVH�GL�HUHQW�DFWRUV�WRJHWKHU�DQG�PDGH�LW�SRVVLEOH
WR�FRQWLQXH�WKH�SURMHFW�EHVLGHV�LWV�PDQ\
DPELYDOHQFHV��)LQDOO\��SRLQWLQJ�RXW�WKH�SUHFDULRXV
VWDWH�RI�VXFK�QHWZRUNV��WKH�QRWLRQ�RI��UH�
�FRQ�JXUDWLRQ�UHPLQGV�XV�WKDW�ZRUN�LQ�GLJLWDO
IDEULFDWLRQ�FRXOG�DOZD\V�EH�RUJDQL]HG�GL�HUHQWO\�

$&.12:/('*(0(176

:H�ZRXOG�OLNH�WR�WKDQN�7RELDV�5L[HQ�DQG�8OL�0H\HU

ZKR�PDGH�RXU�VWXG\�RI�3URMHFW�$UD�SRVVLEOH�DQG
FRQWULEXWHG�WR�DQ�HDUOLHU�YHUVLRQ�RI�WKLV�SDSHU��:H
DOVR�WKDQN�6DELQH�0DDVHQ��WKH�HGLWRUV�DQG�WZR
DQRQ\PRXV�UHYLHZHUV�IRU�WKHLU�LQVLJKWIXO�FRPPHQWV
WKDW�KHOSHG�XV�WR�LPSURYH�WKH��QDO�SURGXFW�

127(6

>�@�:H�GLVWLQJXLVK�WKH�WHUP�|H[WHUQDO�GHYHORSHUV}
IURP�RXU�QRWLRQ�RI�WKH�|LQGHSHQGHQW�GHYHORSHU}�DQG
ERWK�IURP�:RROJDU{V�QRWLRQ�RI�|WKH�XVHU}��7KH�WHUP
|LQGHSHQGHQW�GHYHORSHU}�ZDV�SURPLQHQWO\�XVHG�E\
YDULRXV�DFWRUV�LQ�WKH��HOG�WR�GHQRWH�LQGLYLGXDOV�ZKR
YROXQWDULO\�FRQWULEXWHG�WR�WKH�FRPSDQ\{V�SURMHFW�E\
GHYHORSLQJ��EXW�QRW�QHFHVVDULO\�E\�XVLQJ�SURGXFWV�
:H�XVH�WKH�WHUP�LQ�DQ�DQDO\WLFDO�ZD\�WR�UHIHU�WR�D
SHUIRUPDWLYH�LPDJH�RI�RUJDQL]LQJ�ZRUN��RU�ZKDW�ZH
FDOO�D��JXUH��:H�XVH�WKH�WHUP�|H[WHUQDO�GHYHORSHUV}
WR�VSHDN�RI�WKH�GHYHORSHUV�|LQ�WKH��HVK}��WKH
FRQFUHWH�SHRSOH�ZKR�FRQWULEXWHG�WR�PRGXOH
GHYHORSPHQW�LQ�3URMHFW�$UD�

>�@KWWS���ZZZ�SURMHFWDUD�FRP���DFFHVVHG�����������

>�@
KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y D66X,FH/3�J	W
 �P��V��DFFHVVHG�����������

>�@
KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y D66X,FH/3�J	W
 �P��V���DFFHVVHG�����������

>�@
KWWSV���FRPPRQV�ZLNLPHGLD�RUJ�ZLNL�)LOH�3KRQHEORNV
BRSHQ�MSJ���DFFHVVHG�����������

>�@�,QGHHG��ZH�DUJXH�WKDW�3KRQHEORNV�FRQ�JXUHG�DQ
HQWLUHO\�GL�HUHQW�PRGH�RI�RUJDQL]LQJ
ZRUN��ZKLFK�ZDV�ZULWWHQ�RXW�RI�FRUSRUDWH�DFFRXQWV
DV�WKH�SURMHFW�SURJUHVVHG��:H�ZLOO�UHWXUQ�WR�WKLV
SRLQW�EHORZ�ZKHQ�DGGUHVVLQJ�SRVVLEOH�UH�
FRQ�JXUDWLRQV�RI�WKH�,QGHSHQGHQW�'HYHORSHU�

>�@
KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y ,4KE0��)��8	W
 �K��P��V��DFFHVVHG����������

https://www.youtube.com/watch?v=aSSuIceLP2g&t=0m39s
https://www.youtube.com/watch?v=aSSuIceLP2g&t=0m39s
https://www.youtube.com/watch?v=aSSuIceLP2g&t=0m54s
https://www.youtube.com/watch?v=aSSuIceLP2g&t=0m54s
https://commons.wikimedia.org/wiki/File:Phonebloks_open.jpg
https://commons.wikimedia.org/wiki/File:Phonebloks_open.jpg
https://www.youtube.com/watch?v=IQhbM55F23U&t=0h43m00s
https://www.youtube.com/watch?v=IQhbM55F23U&t=0h43m00s
https://creativecommons.org/licenses/by/4.0/
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>�@KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y XM�$F;-��44�
DFFHVVHG�����������

>�@
KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y Y�2(./�ZBB��
DFFHVVHG�����������

>��@/LNH�WKH�PHPEHUV�RI�WKH�GHYHORSHUV�JURXS�WKDW
ZH�MRLQHG�GXULQJ�RXU�UHVHDUFK��D�W\SLFDO�GHYHORSHU�LQ
3URMHFW�$UD�FDQ�EH�GHVFULEHG�DV�DQ�DPDWHXU�LQ
UHJDUGV�WR�WKH�GHYHORSPHQW�RI�PRELOH�SKRQHV�
7\SLFDOO\��V�KH��WKRXJK�PRVWO\�KH��KDG�VRPH
EDFNJURXQG�DQG�H[SHUWLVH�LQ�VRIWZDUH�DQG
VRPHWLPHV�KDUGZDUH�GHVLJQ�DQG�ZDV�LQWHUHVWHG�LQ
WKH�3URMHFW�EHFDXVH�RI�*RRJOH{V�LQLWLDO�SURPLVH�RI
GHPRFUDWL]LQJ�KDUGZDUH�GHVLJQ�E\�SURYLGLQJ�IUHH
WRROV�DQG�ORZHULQJ�WKH�EDUULHUV�WR�HQWHULQJ�WKH
SURMHFW�

>��@�3DXO�(UHPHQNR��VWDWHPHQW�DW�WHFK�FRQIHUHQFH�
KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y ,4KE0��)��8	W
��DFFHVVHG�����������

>��@�KWWS���ZZZ�SURMHFWDUD�FRP���DFFHVVHG
����������

5()(5(1&(6

$NULFK��0�������z7KH�'H�6FULSWLRQ�RI�7HFKQLFDO
2EMHFWV{�LQ�6KDSLQJ�WHFKQRORJ\�EXLOGLQJ�VRFLHW\�
6WXGLHV�LQ�VRFLRWHFKQLFDO�FKDQJH��HGV�:(�%LMNHU�	�-
/DZ��0,7�3UHVV��&DPEULGJH��0DVV���SS�����x����

$NULFK��0�������z8VHU�5HSUHVHQWDWLRQV��3UDFWLFHV�
0HWKRGV�DQG�6RFLRORJ\{�LQ�0DQDJLQJ�7HFKQRORJ\�LQ
6RFLHW\��7KH�DSSURDFK�RI�&RQVWUXFWLYH�7HFKQRORJ\
$VVHVVPHQW��HGV�$�5LS��7-�0LVD�	�-�6FKRW��3LQWHU�
/RQGRQ��1HZ�<RUN��SS�����x����

$NULFK��0�	�/DWRXU��%�������z$�6XPPDU\�RI�D
&RQYHQLHQW�9RFDEXODU\�IRU�WKH�6HPLRWLFV�RI�+XPDQ
DQG�1RQKXPDQ�$VVHPEOLHV{�LQ�6KDSLQJ
WHFKQRORJ\�EXLOGLQJ�VRFLHW\��6WXGLHV�LQ
VRFLRWHFKQLFDO�FKDQJH��HGV�:(�%LMNHU�	�-�/DZ��0,7
3UHVV��&DPEULGJH��0DVV���SS�����x����

$QGHUVRQ��&�������0DNHUV��7KH�1HZ�,QGXVWULDO
5HYROXWLRQ��5DQGRP�+RXVH�%XVLQHVV�%RRNV��/RQGRQ�

%HQNOHU��<�������7KH�:HDOWK�RI�1HWZRUNV��+RZ
6RFLDO�3URGXFWLRQ�7UDQVIRUPV�0DUNHWV�DQG�)UHHGRP�
<DOH�8QLYHUVLW\�3UHVV��1HZ�+DYHQ��/RQGRQ�

%UDLGRWWL��5�������1RPDGLF�6XEMHFWV��(PERGLPHQW
DQG�6H[XDO�'LnHUHQFH�LQ�&RQWHPSRUDU\�)HPLQLVW
7KHRU\��&ROXPELD�8QLYHUVLW\�3UHVV��1HZ�<RUN�

&DOORQ��0�������z6RPH�HOHPHQWV�RI�D�VRFLRORJ\�RI
WUDQVODWLRQ��GRPHVWLFDWLRQ�RI�WKH�VFDOORSV�DQG�WKH
�VKHUPHQ�RI�6W�%ULHXF�%D\{�LQ�3RZHU��DFWLRQ�DQG
EHOLHI��D�QHZ�VRFLRORJ\�RI�NQRZOHGJH"��HG�-�/DZ�
5RXWOHGJH��/RQGRQ��SS�����x����

&DVWDrHGD��&�������)LJXUDWLRQV��&KLOG��%RGLHV�
:RUOGV��'XNH�8QLYHUVLW\�3UHVV��'XUKDP��/RQGRQ�

&DVWDrHGD��&�	�6XFKPDQ��/�������z5RERW�YLVLRQV{�
6RFLDO�6WXGLHV�RI�6FLHQFH��YRO������QR�����SS�
���x����

&KHVEURXJK��+:�������2SHQ�LQQRYDWLRQ��7KH�1HZ
,PSHUDWLYH�IRU�&UHDWLQJ�DQG�3URoWLQJ�IURP
7HFKQRORJ\��+DUYDUG�%XVLQHVV�6FKRRO�3UHVV��%RVWRQ�

FRRQV��J�������6RPHWKLQJ�IRU�HYHU\RQH��8VLQJ
GLJLWDO�PHWKRGV�WR�PDNH�SK\VLFDO�JRRGV�
8QSXEOLVKHG�ZRUN�

'DKODQGHU��/�	�0DJQXVVRQ��0*�������z5HODWLRQVKLSV
EHWZHHQ�RSHQ�VRXUFH�VRIWZDUH�FRPSDQLHV�DQG
FRPPXQLWLHV��2EVHUYDWLRQV�IURP�1RUGLF��UPV{�
5HVHDUFK�3ROLF\��YRO������QR�����SS�����x����

)HUGLQDQG��-�3�	�0H\HU��8�������z7KH�VRFLDO
G\QDPLFV�RI�KHWHURJHQHRXV�LQQRYDWLRQ�HFRV\VWHPV{�
,QWHUQDWLRQDO�-RXUQDO�RI�(QJLQHHULQJ�%XVLQHVV
0DQDJHPHQW��YRO����������

)HUGLQDQG��-�3��3HWVFKRZ��8�	�'LFNHO��6��HGV��������
7KH�'HFHQWUDOL]HG�DQG�1HWZRUNHG�)XWXUH�RI�9DOXH
&UHDWLRQ���'�3ULQWLQJ�DQG�LWV�,PSOLFDWLRQV�IRU�6RFLHW\�
,QGXVWU\��DQG�6XVWDLQDEOH�'HYHORSPHQW��6SULQJHU
,QWHUQDWLRQDO�3XEOLVKLQJ��6ZLW]HUODQG�

https://www.youtube.com/watch?v=uj9AcXJ54QQ
https://www.youtube.com/watch?v=v2OEKL1w__4
https://www.youtube.com/watch?v=IQhbM55F23U&t
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*DZHU��$�	�&XVXPDQR��0$�������z,QGXVWU\�3ODWIRUPV
DQG�(FRV\VWHP�,QQRYDWLRQ{��-RXUQDO�RI�3URGXFW
,QQRYDWLRQ�0DQDJHPHQW��YRO������QR�����SS�����x����

*OlVHU��-�������:LVVHQVFKDIWOLFKH
3URGXNWLRQVJHPHLQVFKDIWHQ��'LH�VR]LDOH�2UGQXQJ
GHU�)RUVFKXQJ��&DPSXV�9HUODJ��)UDQNIXUW�DP�0DLQ�
1HZ�<RUN�

+DUDZD\��'�������z6LWXDWHG�.QRZOHGJHV��7KH
6FLHQFH�4XHVWLRQ�LQ�)HPLQLVP�DQG�WKH�3ULYLOHJH�RI
3DUWLDO�3HUVSHFWLYH{��)HPLQLVW�6WXGLHV��YRO������QR����
SS�����x����

+DUDZD\��'-�������6LPLDQV��&\ERUJV��DQG�:RPHQ�
7KH�5HLQYHQWLRQ�RI�1DWXUH��5RXWOHGJH��1HZ�<RUN�
$YDLODEOH�IURP�
KWWS���JEY�HEOLE�FRP�SDWURQ�)XOO5HFRUG�DVS["S ����
����

+DUDZD\��'-������
0RGHVWB:LWQHVV6HFRQGB0LOOHQQLXP�
)HPDOH0DQcB0HHWVB2QFR0RXVHm��)HPLQLVP�DQG
WHFKQRVFLHQFH��5RXWOHGJH��1HZ�<RUN��/RQGRQ�
$YDLODEOH�IURP�
KWWS���ZZZ�ORF�JRY�FDWGLU�HQKDQFHPHQWV�I\��������
������G�KWPO�

+D\OHV��.�������+RZ�:H�%HFDPH�3RVWKXPDQ��9LUWXDO
%RGLHV�LQ�&\EHUQHWLFV��/LWHUDWXUH��DQG�,QIRUPDWLFV�
7KH�8QLYHUVLW\�RI�&KLFDJR�3UHVV��&KLFDJR��/RQGRQ�

+\\VDOR��6��-HQVHQ��7(�	�2XGVKRRUQ��1������
z,QWURGXFWLRQ�WR�WKH�1HZ�3URGXFWLRQ�RI�8VHUV{�LQ�7KH
1HZ�3URGXFWLRQ�RI�8VHUV��&KDQJLQJ�,QQRYDWLRQ
&ROOHFWLYHV�DQG�,QYROYHPHQW�6WUDWHJLHV��HGV�6
+\\VDOR��7(�-HQVHQ�	�1�2XGVKRRUQ��7D\ORU�DQG
)UDQFLV��1HZ�<RUN��/RQGRQ��SS���x���

.HPEHU��6�������&\EHUIHPLQLVP�DQG�$UWLoFDO�/LIH�
5RXWOHGJH��/RQGRQ��1HZ�<RUN�

/DWRXU��%�������7KH�3DVWHXUL]DWLRQ�RI�)UDQFH�
+DUYDUG�8QLYHUVLW\�3UHVV��&DPEULGJH��0DVV���/RQGRQ�

/DWRXU��%�������z:KHUH�$UH�WKH�0LVVLQJ�0DVVHV"�7KH

6RFLRORJ\�RI�D�)HZ�0XQGDQH�$UWLIDFWV{�LQ�6KDSLQJ
WHFKQRORJ\�EXLOGLQJ�VRFLHW\��6WXGLHV�LQ
VRFLRWHFKQLFDO�FKDQJH��HGV�:(�%LMNHU�	�-�/DZ��0,7
3UHVV��&DPEULGJH��0DVV���SS�����x����

/DZ��-�������z$FWRU�1HWZRUN�7KHRU\�DQG�0DWHULDO
6HPLRWLFV{�LQ�7KH�1HZ�%ODFNZHOO�&RPSDQLRQ�WR
6RFLDO�7KHRU\��HG�%6�7XUQHU��:LOH\�%ODFNZHOO�
&KLFKHVWHU��SS�����x����

/DZ��-������>����@��z7HFKQRORJ\�DQG�+HWHURJHQHRXV
(QJLQHHULQJ��7KH�&DVH�RI�3RUWXJXHVH�([SDQVLRQ{�LQ
7KH�6RFLDO�&RQVWUXFWLRQ�RI�7HFKQRORJLFDO�6\VWHPV�
1HZ�'LUHFWLRQV�LQ�WKH�6RFLRORJ\�DQG�+LVWRU\�RI
7HFKQRORJ\��$QQLYHUVDU\�(GLWLRQ��HGV�:(�%LMNHU��73
+XJKHV��7�3LQFK�	�'*�'RXJODV��7KH�0,7�3UHVV�
&DPEULGJH��0DVV���/RQGRQ��SS�����x����

1DFKWZH\��2�	�6WDDE��3�������z'LH�$YDQWJDUGH�GHV
'LJLWDOHQ�.DSLWDOLVPXV{��0LWWHOZHJ�����YRO������QR����
SS����x���

2XGVKRRUQ��1�������7KH�0DOH�3LOO��$�%LRJUDSK\�RI�D
7HFKQRORJ\�LQ�WKH�0DNLQJ��'XNH�8QLYHUVLW\�3UHVV�
'XUKDP��/RQGRQ�

2XGVKRRUQ��1�	�3LQFK��7��HGV���������+RZ�8VHUV
0DWWHU��7KH�&R�&RQVWUXFWLRQ�RI�8VHUV�DQG
7HFKQRORJLHV��7KH�0,7�3UHVV��&DPEULGJH��0DVV�

2XGVKRRUQ��1�	�3LQFK��7�������z8VHU�7HFKQRORJ\�
6RPH�5HFHQW�'HYHORSPHQWV{�LQ�7KH�+DQGERRN�RI
6FLHQFH�DQG�7HFKQRORJ\�6WXGLHV��HGV�+DFNHWW�
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:DMFPDQ��7KH�0,7�3UHVV��&DPEULGJH��0DVV��/RQGRQ�
SS�����x����

2XGVKRRUQ��1��5RPPHV��(�	�6WLHQVWUD��0������
z&RQ�JXULQJ�WKH�8VHU�DV�(YHU\ERG\��*HQGHU�DQG
'HVLJQ�&XOWXUHV�LQ�,QIRUPDWLRQ�DQG�&RPPXQLFDWLRQ
7HFKQRORJLHV{��6FLHQFH��7HFKQRORJ\��	�+XPDQ
9DOXHV��YRO������QR�����SS����x���

5D\PRQG��(�������7KH�&DWKHGUDO�	�WKH�%D]DDU�
0XVLQJV�RQ�/LQX[�DQG�2SHQ�6RXUFH�E\�DQ�$FFLGHQWDO
5HYROXWLRQDU\��2{5HLOO\��6HEDVWRSRO�
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(FRQRPLF�+LVWRU\{��7KH�-RXUQDO�RI�(FRQRPLF�+LVWRU\�
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6tGHUEHUJ��-�	�0D[LJDV�������%RRN�RI�3HHU
3URGXFWLRQ��168��*tWHEXUJ�

6WDU��6/�������z3RZHU��WHFKQRORJ\�DQG�WKH
SKHQRPHQRORJ\�RI�FRQYHQWLRQV��RQ�EHLQJ�DOOHUJLF�WR
RQLRQV{�LQ�$�6RFLRORJ\�RI�0RQVWHUV��(VVD\V�RQ�3RZHU�
7HFKQRORJ\��DQG�'RPLQDWLRQ��HG�-�/DZ��5RXWOHGJH�
/RQGRQ��1HZ�<RUN��SS����x���

6XFKPDQ��/�������+XPDQ�0DFKLQH
5HFRQoJXUDWLRQV��3ODQV�DQG�6LWXDWHG�$FWLRQ�
&DPEULGJH�8QLY��3UHVV��&DPEULGJH�

6XFKPDQ��/�������z&RQ�JXUDWLRQ{�LQ�,QYHQWLYH
0HWKRGV��7KH�KDSSHQLQJ�RI�WKH�VRFLDO��HGV�&�/XU\�	
1�:DNHIRUG��5RXWOHGJH��/RQGRQ��1HZ�<RUN��SS�
��x���

6XFKPDQ��/�������z0DNLQJ�:RUN�9LVLEOH{�LQ�7KH�1HZ
3URGXFWLRQ�RI�8VHUV��&KDQJLQJ�,QQRYDWLRQ�&ROOHFWLYHV
DQG�,QYROYHPHQW�6WUDWHJLHV��HGV�6�+\\VDOR��7(
-HQVHQ�	�1�2XGVKRRUQ��7D\ORU�DQG�)UDQFLV��1HZ
<RUN��/RQGRQ��SS�����x����

7RRPEV��$��%DUG]HOO��6�	�%DUG]HOO��-�������z%HFRPLQJ
0DNHUV��+DFNHUVSDFH�0HPEHU�+DELWV��9DOXHV��DQG
,GHQWLWLHV{��-RXUQDO�RI�3HHU�3URGXFWLRQ��YRO����

YRQ�+LSSHO��(�������z/HDG�8VHUV��$�6RXUFH�RI�1RYHO
3URGXFW�&RQFHSWV{��0DQDJHPHQW�6FLHQFH��YRO�����
QR�����SS�����x����

YRQ�+LSSHO��(�������'HPRFUDWL]LQJ�,QQRYDWLRQ��0,7
3UHVV��&DPEULGJH��0DVV�

YRQ�+LSSHO��(�	�.DW]��5�������z6KLIWLQJ�,QQRYDWLRQ�WR
8VHUV�YLD�7RRONLWV{��0DQDJHPHQW�6FLHQFH��YRO�����
QR�����SS�����x����

:RROJDU��6�������z&RQ�JXULQJ�WKH�XVHU��WKH�FDVH�RI
XVDELOLW\�WULDOV{�LQ�$�6RFLRORJ\�RI�0RQVWHUV��(VVD\V�RQ
3RZHU��7HFKQRORJ\��DQG�'RPLQDWLRQ��HG�-�/DZ�
5RXWOHGJH��/RQGRQ��1HZ�<RUN��SS����x���
$%287�7+(�$87+256

7RELDV�'UHZODQL�LV�D�3K'�FDQGLGDWH�DW�WKH�0XQLFK
&HQWHU�IRU�7HFKQRORJ\�LQ�6RFLHW\��0&76��DW�WKH
7HFKQLFDO�8QLYHUVLW\�RI�0XQLFK��,Q�KLV�UHVHDUFK�KH�LV
LQWHUHVWHG�LQ�WKH�UHODWLRQ�RI�WHFKQRORJ\��ZRUN�DQG
RUJDQL]DWLRQ��&XUUHQWO\�KH�LV�GRLQJ�KLV�3K'�RQ�WKH
zIXWXUH�RI�ZRUN{�H[SORULQJ�KRZ�QHZ�IRUPV�RI�ZRUN
DQG�WHFKQRORJLHV�DUH�EHLQJ�FRQ�JXUHG�LQ�WKH��HOG�RI
HVWDEOLVKHG�LQGXVWULHV��+H�VWXGLHG�6RFLRORJ\�DQG
7HFKQRORJ\�6WXGLHV�DW�WKH�7HFKQLFDO�8QLYHUVLW\�RI
%HUOLQ��

'DYLG�6HLEW�LV�D�3K'�FDQGLGDWH�DW�WKH�0XQLFK
&HQWHU�IRU�7HFKQRORJ\�LQ�6RFLHW\��+LV�ZRUN�FHQWHUV
RQ�WKH�UHRUJDQL]DWLRQ�RI�LQGXVWULHV�LQ�WKH�ZDNH�RI
WKH�FXUUHQW�ZDYH�RI�GLJLWDOL]DWLRQ��+LV�FXUUHQW
UHVHDUFK�IRFXVHV�RQ�WKH�LPSDFW�RI��'�SULQWLQJ
WHFKQRORJLHV�RQ�WKH�3URVWKHWLFV�,QGXVWU\��ZLWK�D
SURPLQHQW�LQWHUHVW�LQ�FKDQJLQJ�XVHU�UHSUHVHQWDWLRQV
DQG�WKH�WUDQVIRUPDWLRQ�RI�SURIHVVLRQDO�GHVLJQ
DQG�SURGXFWLRQ�SUDFWLFHV�LQ�WKH��HOG��+H�UHFHLYHG�KLV
0$�LQ�6RFLRORJ\�IURP
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