
$ 7RRO�IRU�H�%XVLQHVV�3URFHVV�'HILQLWLRQ�
� ,YDQ�0DWDVLü�� 'DPLU�3LQWDU�� =RUDQ�6NRþLU�

(OHNWURSURPHW�G�G�����$YHQLMD�'XEURYQLN����+U�������=DJUHE�)DFXOW\�RI�(OHFWULFDO�(QJLQHHULQJ�DQG�&RPSXWLQJ��8QLYHUVLW\�RI�=DJUHE��

8QVND����+5�������=DJUHE�7HOHIRQ������������������� ���������������� ID[��������������

�H�PDLOV��LYDQ�PDWDVLF#HOHNWURSURPHW�KU� GDPLU�SLQWDU#IHU�KU� ]RUDQ�VNRFLU#IHU�KU
$EVWUDFW�
60(V� �VPDOO� DQG� PHGLXP�VL]HG� HQWHUSULVHV�� QHHG� � VLPSOH�JHQHULF� VROXWLRQV� WR� HQVXUH� VPRRWK� WUDQVLWLRQ� WRZDUGV� H�EXVLQHVV�� ,Q� RUGHU� IRU� 60(V� WR� DGRSW� H�EXVLQHVV�� DSSURSULDWH�IUDPHZRUN� KDV� WR� EH� FUHDWHG� DQG� QHFHVVDU\� LQIUDVWUXFWXUH�GHYHORSHG�� +DYLQJ� DFNQRZOHGJHG� WKH� LPSRUWDQFH� RI� H�EXVLQHVV��ZH�DUH�FDUU\LQJ�RXW�UHVHDUFK�SURMHFWV�DLPLQJ�WR�GHYHORS�JHQHULF�VROXWLRQV� WKDW�ZLOO� HQDEOH�60(V� WUDQVLWLRQ� WR�H�EXVLQHVV��,Q�WKLV�SDSHU� ZH� DUH� IRFXVHG� RQ� EXLOGLQJ� WRRO� IRU� WKH� FUHDWLRQ� RI�FXVWRPL]HG�EXVLQHVV�SURFHVVHV���HOHFWURQLF�%XVLQHVV�3URFHVV�7RRO��H%37����
:H� DFFHSWHG� HE;0/� VWDQGDUG� DV� D� WHFKQLFDO� LQIUDVWUXFWXUH�EDFNERQH�� DV� LW� RIIHUV� WKH� VROXWLRQV� WR� YDULHW\� RI� UHFRUGHG�SUREOHPV�� 7RRO� IRU� EXVLQHVV� SURFHVV� GHVLJQ� FUHDWHV� FXVWRPL]HG��HE;0/�FRPSOLDQW�SURFHVVHV�

���,1752'8&7,21�
7UHPHQGRXV� SRVVLELOLWLHV� RI� ,QWHUQHW�EDVHG� WHFKQRORJLHV� DQG�DSSOLFDWLRQV� RSHQHG� D� QHZ� SHUVSHFWLYH� IRU� FRPPXQLFDWLQJ�DQG� GRLQJ� EXVLQHVV� HOHFWURQLFDOO\�� /DUJH� QXPEHU� RI�FRPSDQLHV� LV� WXUQLQJ� LQWR� QHZ� HFRQRP\� HQDEOHG� ZLWK�HYROYLQJ� GLJLWDO�PHGLD��&�&� �&RQVXPHU�WR�&RQVXPHU���%�&��%XVLQHVV�WR�&RQVXPHU� DQG�%�*� �%XVLQHVV�WR�*RYHUQPHQW�WUDGH�KDYH�EHHQ�ERRVWHG�E\�DOO�RI�WKHVH�,QWHUQHW�WHFKQRORJLHV��%�%� �%XVLQHVV�WR�%XVLQHVV� LV� FRQVLGHUHG� WR� KDYH� WKH�SRWHQWLDO� RI� D� QH[W� ELJ� VWHS� RI� EXVLQHVV� HYROXWLRQ�� 6HYHUDO�VWDQGDUGV� IRU� %�%� �%XVLQHVV� WR� %XVLQHVV�� FRRSHUDWLRQ� KDYH�EHHQ� SXVKHG� LQWR� PDUNHW� E\� OHDGLQJ� VRIWZDUH� FRPSDQLHV��VXSSRUWHG� E\� ELJ� LQGXVWULDO� FRPSDQLHV� RU� EUDQFKHG�FRQVRUWLXPV�� (OHFWURQLF� GDWD� LQWHUFKDQJH� VWDQGDUGV� DQG�RU�UHFRPPHQGDWLRQV� DUH� DLPLQJ� WR� DFKLHYH� LQWHURSHUDELOLW\�EHWZHHQ� KRUL]RQWDO� SDUWQHUV� DQG� YHUWLFDO� LQGXVWULHV� LQ� %�%�FRPPXQLFDWLRQV�� 6LPSOH� 2EMHFW� $FFHVV� 3URWRFRO� �62$3���8QLYHUVDO� 'LVFRYHU\�� 'HVFULSWLRQ� DQG� ,QWHJUDWLRQ� �8'',���5RVHWWD1HW� DQG�(OHFWURQLF�%XVLQHVV�;0/� �HE;0/��DUH� MXVW�VRPH�RI�WKH�LQLWLDWLYHV�ZLWK�JOREDO�SHUVSHFWLYH��
7KH� SUREOHP� VSDFH� LQ� VXFK� NLQG� RI� LPSOHPHQWDWLRQ� RI�GLIIHUHQW� 

SULYDWH

� %�%� PRGHOV� LV� REYLRXVO\� LQ�LQWHURSHUDELOLW\�� 3DUWQHU� FRPSDQLHV� QHHG� WR� LPSOHPHQW� %�%�PRGHOV� HVWDEOLVKHG� E\� LQGXVWU\� OHDGHUV�� VR� WKH\� DUH� RIWHQ�IRUFHG� WR�FKDQJH� WKHLU�RZQ�EXVLQHVV�PRGHOV� WR�FRQGXFW�%�%�WUDQVDFWLRQV�� &RPSOH[LW\� LQ� LPSOHPHQWLQJ� GLIIHUHQW� EXVLQHVV�PRGHOV�WR�FRPSO\�ZLWK�EXVLQHVV�PRGHOV�IRU�HDFK�QHZ�SDUWQHU�GLVFRXUDJHV� FRPSDQLHV�� HVSHFLDOO\� VPDOO� DQG� PHGLXP� VL]HG�RQHV��WR�WUDQVIHU�WR�%�%�WUDGLQJ��'HYHORSPHQW�FRVWV��DV�UHVXOW�

RI� DEVHQFH� RI� VWDQGDUGL]HG� %�%� PRGHO�� DUH� DOVR� D� KXJH�SUREOHP��
'HSDUWPHQW� RI� 7HOHFRPPXQLFDWLRQV�� )DFXOW\� RI� (OHFWULFDO�(QJLQHHULQJ� DQG� &RPSXWLQJ� ZRUNV� RQ� WKH� UHVHDUFK� SURMHFWV�GHDOLQJ� ZLWK� WKH� SURFHVVHV� YLWDO� IRU� H�EXVLQHVV�LPSOHPHQWDWLRQ�� 0DLQ� JRDO� RI� WKH� UHVHDUFK� LV� WR� GHILQH�VWUDWHJ\� SURSRVDO� IRU� H�EXVLQHVV� LPSOHPHQWDWLRQ� LQ� &URDWLD��7KH� ZRUN� LV� ILQDQFHG� E\�$JURNRU� G�G��� WKH� ODUJHVW� &URDWLDQ�SULYDWH� FRPSDQ\�� ,W� LV� DOVR� D� SDUW� RI� D� ODUJHU� SURMHFW� QDPHG�

1HWZRUNHG� (FRQRP\

�� EDFNHG� XS� E\� &URDWLDQ� 0LQLVWU\� RI�6FLHQFH� DQG� 7HFKQRORJ\�� ,Q� WKH� FRXUVH� RI� UHVHDUFK�� H�EXVLQHVV�WHFKQRORJ\�ODERUDWRU\�>�@�ZDV�HVWDEOLVKHG�WR�FRQGXFW�D VHULHV�RI�H[SHULPHQWDO�SURMHFWV��2QH�RI�WKHVH�SURMHFWV�DLPV�DW� GHYHORSLQJ� D� PRGHO� IRU� GHVLJQLQJ� FXVWRPL]HG� EXVLQHVV�SURFHVVHV� WKDW� DUH� HE;0/� FRPSOLDQW� �DQG� WKHUHIRUH� VXSSRUW�LQWHURSHUDELOLW\�EHWZHHQ�SDUWQHUV���$V�WKH�UHVXOW�RI�D�SURMHFW�D�QHHG� IRU� HIILFLHQW� DQG� VLPSOH� DSSOLFDWLRQ� WRRO� IRU�GHVFULELQJ�EXVLQHVV� SURFHVVHV� ZDV� HPHUJHG�� 7KH� WRRO� FUHDWHV� EXVLQHVV�SURFHVV� GHVFULSWLRQ� EDVHG� RQ� FRQFHSWV� GHYHORSHG�ZLWKLQ� WKH�SURMHFW�� (E;0/� ZDV� DGRSWHG� DV� D� WHFKQLFDO� LQIUDVWUXFWXUH�EDFNERQH��
,Q�VHFWLRQ���EDVLF�IDFWV�RQ�%�%�FRPPXQLFDWLRQ�LQIUDVWUXFWXUH�ZLWK� UHJDUG� WR� HE;0/� DV� VHOHFWHG� WHFKQLFDO� EDFNERQH� LV�JLYHQ�� 6HFWLRQ� �� GHVFULEHV� WKH� FRQFHSWV� RI� %�%� EXVLQHVV�SURFHVVHV�RYHU�HE;0/�LQIUDVWUXFWXUH��6HFWLRQ���HODERUDWHV�RQ�EXVLQHVV� SURFHVV� WRRO� �H%37�� DSSOLFDWLRQ�� &RQFOXVLRQ� JLYHQ�LQ�6HFWLRQ���LV�IROORZHG�E\�UHIHUHQFHV��

�
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%�%�PRGHO�>�@�KDV�WR�EH�IOH[LEOH��H[SDQGDEOH��LQWHURSHUDEOH��DQG�DERYH�DOO���VWDQGDUGL]HG��(E;0/��LV�DOUHDG\�SHUFHLYHG�DV�RQH�RI�WKH�JUHDWHVW�JOREDO�VWDQGDUGV�IRU�%�%�FRPPXQLFDWLRQ��(E;0/�DV�D�VWDQGDUG�LV�D�VROXWLRQ�WR�D�YDULHW\�RI�SUREOHPV�LQ�EXVLQHVV� FRPPXQLFDWLRQ� EHWZHHQ� WUDGLQJ� SDUWQHUV� WKDW�HPHUJH�DV�D�UHVXOW�RI�FXUUHQW�V\VWHPV�LQFRPSDWLELOLW\���
$V� JOREDO� VWDQGDUG� IRU� HOHFWURQLF� WUDGH�� HE;0/� FRQVLVWV� RI�ILYH� DUFKLWHFWXUDO� FRPSRQHQWV��753� �7UDQVSRUW��5RXWLQJ� DQG�3DFNDJLQJ��� 5HJLVWU\�5HSRVLWRU\�� 73� �7UDGLQJ� 3DUWQHU��� %3��%XVLQHVV�3URFHVV��DQG�&&��&RUH�&RPSRQHQWV���$OO�HE;0/�FRPSRQHQWV� FRRSHUDWH� RQ� IXOILOOPHQW� RI� HE;0/�� )RU�H[DPSOH�� (E;0/� 753� XVHV� WKH� LQIRUPDWLRQ� GHILQHG� LQ�HE;0/�73��ZKLOH�HE;0/�73�FDQ�EH�VWRUHG�WKURXJK�HE;0/�



5HJLVWU\��(E;0/�%3� LV� LPSOHPHQWHG� WKURXJK�HE;0/�753��73�DQG�5HJLVWU\��$OO�FRPSRQHQWV�KDYH�HOHPHQWV�RI�WUDQVSRUW�
DQG�WKH�LPSOHPHQWHG�FRQWHQW�VHFXULW\� &RQFHSWXDOO\��HE;0/�
GHILQHV�WKH�IROORZLQJ��
� 6WDQGDUG� PHFKDQLVP� IRU� UHJLVWUDWLRQ� DQG� VWRUDJH� RI�%XVLQHVV�3URFHVV�DQG�,QIRUPDWLRQ�0HWD�0RGHOV��VR�WKDW�WKH\�FDQ�EH�VWRUHG��LQWHUFKDQJHG�DQG�UH�XVHG��� 'LVFRYHU\� VHUYLFH�ZKLFK� LQFOXGHV� GHVFULSWLRQV� IRU� HDFK�SDUW\��VXFK�DV��D�� 6XSSRUWHG�EXVLQHVV�SURFHVVHV��E�� %XVLQHVV�6HUYLFH�,QWHUIDFH�XVHG��F�� %XVLQHVV� 0HVVDJHV� LPSOHPHQWHG� LQ� %XVLQHVV�6HUYLFH�,QWHUIDFHV��DQG�G�� 7HFKQLFDO�FRQILJXUDWLRQ�RI�WUDQVSRUW��VHFXULW\�DQG�FRGLQJ�SURWRFROV��� 5HJLVWUDWLRQ� PHFKDQLVP� WKDW� HQDEOHV� VWRUDJH� RI� WKH�LQIRUPDWLRQ� DERXW� DOO� DERYH� SDUDPHWHUV� DQG�VSHFLILFDWLRQV�� DQG� HQDEOHV� VHDUFKLQJ� WKURXJK�VWDQGDUGL]HG�VHDUFK�PHWKRGRORJ\��� &ROODERUDWLRQ�3URWRFRO�$JUHHPHQW�±�&3$�DQG�&RPSDQ\�3URWRFRO�3URILOH�±�&33��� 6WDQGDUGL]HG� 0HVVDJLQJ� 6HUYLFH� WKDW� HQDEOHV�LQWHURSHUDEOH��VHFXUH�DQG�UHOLDEOH�WUDQVIHU�RI�PHVVDJHV��
$ FRPSDQ\� FDQ� ILQG� DQRWKHU� FRPSDQ\� SURILOH� LQ� WKH�5HJLVWU\�5HSRVLWRU\�� DQG� SURSRVH� DQ� $JUHHPHQW� RQ� IXWXUH�LQWHUFKDQJHG� GRFXPHQWV�� 2QFH� DSSURYHG� �LQ� WKH� SURFHVV� RI�QHJRWLDWLRQ��� WKLV� DJUHHPHQW� FDQ� EH� LPSOHPHQWHG� WKURXJK�%XVLQHVV� 6HUYLFH� ,QWHUIDFHV� LQ� ERWK� FRPSDQLHV�� %XVLQHVV�6HUYLFH� ,QWHUIDFH� �%6,�� VHUYHV� DV� D� PLGGOHZDUH� EHWZHHQ�HE;0/� LQIUDVWUXFWXUH� DQG� WKH� FRPSDQ\� LQWHUQDO� LQIRUPDWLRQ�V\VWHPV�� :KHQ� WKH� FRPSDQLHV� DJUHH� RQ� IXWXUH� FRRSHUDWLRQ��WKHLU� %XVLQHVV� 6HUYLFH� ,QWHUIDFHV� DUH� UHVSRQVLEOH� IRU� GDWD�LQWHUFKDQJH�� DQG� GR� QRW� QHHG� FRPPXQLFDWLRQ� ZLWK� RWKHU�SDUWLHV��%6,�FDQ�EH�EXLOW�DV�WKH�HE;0/�FRPSDWLEOH�SOXJ�DQG�SOD\� VROXWLRQ�� IRU� VPDOOHU� FRPSDQLHV� ODFNLQJ� LQ� KXPDQ� DQG�ILQDQFLDO� UHVRXUFHV�� ,W� FDQ� EH� D� KXJH� SXVK�XS� IRU� VXFK�FRPSDQLHV���
7KHVH� HOHPHQWV� RI� HE;0/� VSHFLILFDWLRQV� DUH� LGHDO� IRU�VWRUDJH��UHWULHYDO�DQG�LPSOHPHQWDWLRQ�RI�FXVWRPL]HG�EXVLQHVV�SURFHVV�GHILQLWLRQV�GHYHORSHG�WKURXJK�H%37�WRRO�GHVFULEHG�LQ�WKLV� SDSHU�� � %XVLQHVV� 6HUYLFH� ,QWHUIDFH� FDQ� LPSOHPHQW� DQ\�JLYHQ� EXVLQHVV� SURFHVV�� DV� ORQJ� DV� LW� LV� FRPSDWLEOH� ZLWK�HE;0/� VSHFLILFDWLRQV�� 7KH� QHFHVVLW\� RI� LPSOHPHQWLQJ�JHQHULF� EXVLQHVV� SURFHVV� VROXWLRQV� HVSHFLDOO\� GHVLJQHG� IRU�VPDOO�DQG�PHGLXP�VL]HG�FRPSDQLHV��60(��FDQ�EH�HIILFLHQWO\�IXOILOOHG�XVLQJ�HE;0/�LQIUDVWUXFWXUH���

���%86,1(66�352&(66�&21&(376�
3XWWLQJ� D� GHYHORSLQJ� FRXQWU\� RQ� WKH� ,QWHUQHW�QHWZRUNHG�HFRQRP\� LQ� D� FRQVLVWHQW� DQG� ZHOO�GHILQHG� PDQQHU� PHDQV�DGGLQJ� PDQ\� YDOXHV� WR� LWV� HFRQRP\� >�@�� )RU� VPDOO� DQG�PHGLXP�VL]HG� HQWHUSULVHV� WUDQVLWLRQ� WRZDUGV� H�EXVLQHVV� FDQ�

EH� SURYLGHG� WKURXJK� WKLUG�SDUW\� FRQFHUQ� IRU� GHYHORS�QHFHVVDU\� LQIUDVWUXFWXUH��5HVHDUFK�SURMHFW� DLPLQJ� WR�GHYHORS�JHQHULF� VROXWLRQV� LV� IRFXVHG� RQ� FRQFHSWXDO� SUHUHTXLVLWHV� IRU�EXLOGLQJ� FXVWRPL]HG� EXVLQHVV� SURFHVVHV� DQG� WRRO� IRU� WKH�FUHDWLRQ�RI�HOHFWURQLF�%XVLQHVV�3URFHVV�7RRO��H%37����
$OWKRXJK� HE;0/� RIIHUV� VWDQGDUG� PHFKDQLVP� IRU� %XVLQHVV�3URFHVV� GHVFULSWLRQ�� ZH� KDYH� GHFLGHG� WKDW� QHZ� DSSURDFK�VKRXOG�EH� WDNHQ� LQ�GHILQLQJ�FRQFHSWXDO�PRGHO� IRU�H�EXVLQHVV�SURFHVVHV��7ZR�NH\�FRQFHSWV�DUH�GHILQHG��$FWRU�DQG�6HUYLFH�3RUW�� $FWRUV� DUH� XVLQJ� 6HUYLFH� 3RUWV� WR� H[FKDQJH� UHVRXUFHV��$FWRUV� LPSOHPHQW� EXVLQHVV� PDQDJHU� SRLQW� RI� YLHZ�� ZKLOH�6HUYLFH� 3RUWV� LPSOHPHQW� LGHDV� DQG� HFRQRPLFDO� FRQFHSWV� LQ�WHFKQLFDO� LQIUDVWUXFWXUH�� $V� WKLV� SDSHU� GHVFULEHV� H%37� WRRO��ZH�ZLOO�GHVFULEH�6HUYLFH�3RUWV�DQG�LWV�UROH�LQ�EXVLQHVV�SURFHVV�GHILQLWLRQ�LQ�PRUH�GHWDLO����
)LJXUH���GHVFULEHV�VWHSV�LQ�GHILQLQJ�EXVLQHVV�SURFHVV�DQG�WKH�UROH� RI� H%37� WRRO�� (OHFWURQLF� %XVLQHVV� &RQFHSWXDO� 0RGHO��H%&0�� LV� XVHG� DV�PHWD�PRGHO� LQ� IRUP�RI�;0/�6FKHPD� WR�YDOLGDWH�%XVLQHVV�3URFHVV�GHVFULSWLRQ� FUHDWHG�E\� H%37� WRRO��2QFH�FUHDWHG�DQG�H%&0�YDOLG�;0/�GRFXPHQW�FDQ�EH�VWRUHG�WKURXJK� HE;0/� 5HJLVWU\� &OLHQW� LQ� DQ\� HE;0/� FRPSOLDQW�5HSRVLWRU\�� 8QLTXH� HE;0/� 5HJLVWU\� &OLHQW� KDV� EHHQ�GHYHORSHG�RYHU�HE;0/�VSHFLILFDWLRQ�>�@�DV�SDUW�RI�WKH�VDPH�SURMHFW� RI� FUHDWLQJ� FXVWRPL]HG� EXW� HE;0/� FRPSOLDQW�HQYLURQPHQW�IRU�60(�LQ�&URDWLD�>�@��

H%&0�6FKHPD��&RQFHSWXDO
PHWD�PRGHO�

H%37�WRRO

HE;0/�5HJLVWU\�&OLHQW
)LJXUH���±�H%37�UROH�LQ�EXVLQHVV�SURFHVV�PRGHOLQJ�

6HUYLFH�3RUW�LV�GHVFULEHG�ZLWK�;0/�GRFXPHQW�ZKLFK�GHILQHV�SDUDPHWHUV� IRU� LQFRPLQJ� DQG� RXWJRLQJ� ;0/� PHVVDJHV��WHFKQLFDO�VSHFLILFDWLRQ�RI�%6,�LQ�ZKLFK�WKH\�DUH�LPSOHPHQWHG�DQG�PHVVDJLQJ� GHWDLOV��$� W\SLFDO� VLPSOH� 6HUYLFH� 3RUW�ZRXOG�LPSOHPHQW� VLQJOH� EXVLQHVV� HYHQW� ZLWKLQ� FRPSDQ\�� )RU�H[DPSOH� FRPSDQ\� LQYRLFHV� FDQ� EH� GHOLYHUHG� HOHFWURQLFDOO\�WKURXJK�,QYRLFH�63��6HUYLFH�3RUW����
$ 6HUYLFH�3RUW�FDQ�EH�FRQVLVWHG�RI�PDQ\�6HUYLFH�3RUWV��7KH�PDLQ� DGYDQWDJH� LV� LQ� UH�XVLQJ� SDWWHUQV� RI� 6HUYLFH� 3RUWV� LQ�FRPSOH[� 6HUYLFH� 3RUWV�� )RU� H[DPSOH�� LI� D� 60(� LPSOHPHQWV�



DQ\� VLPSOH� 6HUYLFH� 3RUW� ZLWKLQ� LWV� %6,�� D� ODUJHU� FRPSDQ\�FRPPXQLFDWLQJ� WKURXJK� H�EXVLQHVV� ZLWK� WKLV� 60(� FDQ� XVH�DQG� LPSOHPHQW� WKH� VDPH� 6HUYLFH� 3RUW� ZLWKLQ� LWV� %6,�� $Q�H[DPSOH�RI�FRPSOH[�6HUYLFH�3RUW�XVDJH�ZRXOG�EH�FXVWRPL]HG�%6,� FRQVLVWHG� RI� D� VLQJOH� 6HUYLFH� 3RUW� WKDW� KDV� ��� RU�PRUH�VLPSOH� 6HUYLFH� 3RUW� GHILQLWLRQV�� 6RPH� RI� WKHVH� FDQ� EH��,QYRLFH�63��6LPSOHB2UGHU�63��7UDQVSRUW�63��:DUHKRXVH�63�HWF�� 6XFK� DQ� FXVWRP� %6,� FDQ� EH� SURYLGHG� WR� 60(� ZLWK�FRPSOHWH� LQIUDVWUXFWXUH� IRU� %�%�� DQG� WKHUHIRUH� HQDEOH� HDV\��DIIRUGDEOH� DQG� LQWHURSHUDEOH� LPSOHPHQWDWLRQ� RI� EDVLF� %�%�SURFHVVHV���
7KH�PRVW� LPSRUWDQW� LVVXH� LQ�PRGHOLQJ�EXVLQHVV�SURFHVV� LV� WR�XQGHUVWDQG�WKDW�WKH�XVHUV�IRU�ZKRP�WKH�PRGHOV�DUH�FUHDWHG�DUH�EXVLQHVV� SHRSOH��:H�FDPH� LQWR� FRQFOXVLRQ� WKDW� WKH� FRQFHSWV�GHILQHG� DV� ZHOO� DV� EXVLQHVV� SURFHVVHV� PXVW� EH� SUHVHQWHG�JUDSKLFDOO\� WR� DQDO\VWV� DQG� EXVLQHVV� SURFHVV� GHVLJQHUV��7KHUHIRUH� ZH� KDYH� GHFLGHG� WR� EXLOG� D� JUDSKLFDO� WRRO� IRU�EXVLQHVV�SURFHVV�FUHDWLRQ��

���(%37�$33/,&$7,21�
7R� HQVXUH� WKDW� WKH� FUHDWLRQ� RI� QHZ� FXVWRPL]HG� H�EXVLQHVV�SURFHVV�GHILQLWLRQV�ZLOO�EH�HIILFLHQW�DQG�HDVLO\�XQGHUVWDQGDEOH�WR� QRQ�WHFKQLFDO� SHRSOH�� ZH� KDYH� GHYHORSHG� H%37� DV� DQ�LQWXLWLYH� JUDSKLFDO� LQWHUIDFH�� ,WV� IXQFWLRQDOLW\� HQDEOHV� TXLFN�FUHDWLRQ�DQG�DQDO\VLV�RI�FUHDWHG�EXVLQHVV�SURFHVV�GHILQLWLRQV��7KH� SULPDU\� JRDO� DW� WKLV� HDUO\� VWDJH� RI� GHYHORSPHQW�ZDV� WR�GHYHORS�D�SURWRW\SH�WKDW�ZLOO�EH�PRGXODU�DQG�WKHUHIRUH�HDVLO\�H[SDQGDEOH�� $SSOLFDWLRQ� LV� EDVHG� RQ� RSHQ� VWDQGDUGV� DQG�WKHUHIRUH� VKRXOG� EH� E\� LWV� QDWXUH� RSHQ� DQG� FURVV�SODWIRUP�RSHUDEOH�� VR� -DYD� �� SODWIRUP� ZDV� FKRVHQ� IRU� GHYHORSPHQW�SXUSRVHV�� -DYD� ODQJXDJH� LV� JOREDOO\� DFFHSWHG� DV� ,QWHUQHW�SURJUDPPLQJ� ODQJXDJH�� VXSSRUW� DQG� DYDLODEOH� UHVRXUFHV� IRU�-DYD�SODWIRUP�DUH� WKHUHIRUH�KXJH�>�@��7KH�RQO\�QHJDWLYH�VLGH�RI�VHOHFWLQJ�-DYD�LV�VORZHU�H[HFXWLRQ��FRPSDUHG�WR�VRPH�RWKHU�µQDWLYH¶� SURJUDPPLQJ� ODQJXDJHV� WKDW� DUH� RSWLPL]HG� IRU�FHUWDLQ�SODWIRUPV��-%XLOGHU�����LV�FKRVHQ�IRU�GHYHORSPHQW��DV�LW� HQDEOHV� YLVXDO� UHSUHVHQWDWLRQ� RI� -DYD� FRGH�� DQG� KDV� JRRG�VXSSRUW� LQ� GRFXPHQWLQJ� GHYHORSPHQW� OLIH�F\FOH�� $SSOLFDWLRQ�ZDV�FUHDWHG�WKURXJK�6ZLQJ�LQWHUIDFHV��ZKLOH�;0/�RXWSXW�ZDV�FUHDWHG� WKURXJK� -$;0� WHFKQRORJ\� �-DYD� $3,� IRU� ;0/�PHVVDJLQJ���PRUH�VSHFLILFDOO\�WKURXJK�-'20�$3,���
;0/�LV�GH�IDFWR�VWDQGDUG�LQ�WKH�HE;0/�VSHFLILFDWLRQ��VR�WKH�UHVXOWLQJ�EXVLQHVV�SURFHVV�GHVFULSWLRQ� LV�VWRUHG�DV�;0/�ILOH��YDOLGDWHG�RYHU�SUH�GHILQHG�;0/�VFKHPD���
�����([DPSOH�EXVLQHVV�SURFHVV�
,I�ZH�ZDQW� WR�YHULI\� WKH�HIILFLHQF\�RI�RXU�H�EXVLQHVV�SURFHVV�WRRO�� ZH� QHHG� WR� LPSOHPHQW� D� FRPSOH[� UHDO�OLIH� EXVLQHVV�SURFHVV�� DQG� VKRZ� WKDW� WKH� WRRO� HQDEOHV� IDVW�� DFFXUDWH� DQG�HIILFLHQW� GHVFULSWLRQ� RI� FRUUHVSRQGLQJ� H�EXVLQHVV� SURFHVV�HOHPHQWV� DQG� DFWLYLWLHV�� :H� KDYH� VHOHFWHG� FXVWRPL]HG�SXUFKDVHBRUGHU� �&XVWB32�� EXVLQHVV� SURFHVV� WKDW� LQYROYHV�

IRXU�$FWRUV��%X\HU��6XSSOLHU��%DQN�DQG�7UDQVSRUWB&RPSDQ\��ZLWK�PXOWLSOH�6HUYLFH�3RUWV�IRU�HDFK�RI�WKH�$FWRUV���
6HUYLFH�3RUWV�DUH� LQ� WKH� WH[W�PDUNHG�XVLQJ� WKH�IROORZLQJ�NH\�PDUNV�� >)LUVW/HWWHU2I7KH$FWRU1DPH@>6HUYLFH3RUW1DPH@63��,Q� H[DPSOH�� 7UDQVSRUWB&RPSDQ\� 6HOOLQJ� 6HUYLFH� 3RUW� LV�PDUNHG�ZLWK�76HOOLQJ63��
%X\HU� KDV� WZR� 6HUYLFH� 3RUWV�� %:DUHKRXVH63� DQG�%2UGHUV63���$Q�H[DPSOH�GHILQLWLRQ�RI�DQ\�RI�WKH�6HUYLFH�3RUW��LQ�IRUP�RI�;0/��WKURXJK�;0/�WULSOHWV�ZRXOG�EH��
�KWWS���ZZZ�SULPMHU�KU�NXSDF��!��KWWS���ZZZ�SULPMHU�KU�NXSDF�VHUYLFHBSRUW!��KWWS���ZZZ�SULPMHU�KU�NXSDF��63BGHILQLWLLRQ�!�
7KH�VDPH�6HUYLFH�3RUW�GHILQLWLRQ�FDQ�EH�XVHG�E\�RWKHU�$FWRUV���6XSSOLHU� KDV� WKUHH� 6HUYLFH� 3RUWV� 'HILQHG�� 6:DUHKRXVH63��66HOOLQJ63�� 62UGHUV63�� %DQN� KDV� GHILQHG� %&OHDUDQFH63�ZKLFK� JXDUDQWHHV� IRU� SD\PHQW� DQG� %3D\PHQWV63� ZKLFK�WUDQVIHUV� PRQH\�� 7UDQVSRUWB&RPSDQ\� KDV� 76HOOLQJ63� WKDW�DFFHSWV� WUDQVSRUW� RUGHUV�� 6HOOLQJ63� WKDW� LV� XVHG� E\� 6XSSOLHU�DQG� 7UDQVSRUWB&RPSDQ\� LV� FRPSRVHG� RI� 3D\PHQW&KHFN63��$FFRXQWLQJB63�� 9HULILFDWLRQ63�� 6XSSOLHUV� 62UGHUV63� KDV�WZR� 6HUYLFH� 3RUWV�� 67UDQVSRU2UGHU63� DQG� 63D\PHQW63��3D\PHQW63� LV�� DV� LW� FDQ� EH� VHHQ�� UHXVHG� VHYHUDO� WLPHV�� $OO�$FWRUV�KDYH�$&.QRZOHGJPHQ63�6HUYLFH�3RUW��
7KH� SURFHVV� LV� VKRZQ� LQ� )LJXUH� ��� 7KH� PDLQ� LGHD� ZDV� WR�FUHDWH�H%37��ZKLFK�ZLOO�SUHVHQW�FRPSOH[�H�EXVLQHVV�SURFHVV�WKURXJK� VLPSOH� *8,�� $SSOLFDWLRQ� VKRXOG� FUHDWH� ;0/�GRFXPHQW� IRU� EXVLQHVV� SURFHVV� GHVFULSWLRQ� DXWRPDWLFDOO\�� VR�WKDW� WKH� XVHU� VKRXOG� IRFXV� RQO\� RQ� IXQFWLRQDOLW\� RI� WKH�EXVLQHVV�SURFHVV����&RPPXQLFDWLRQ� EHWZHHQ� $FWRUV� �PRUH� SUHFLVHO\�� EHWZHHQ�WKHLU�6HUYLFH�3RUWV��LV�SUHIRUPHG�WKURXJK�VWDQGDUG�PHVVDJLQJ�PHFKDQLVP�� XVLQJ�;0/�GRFXPHQWV��7KHVH�;0/�GRFXPHQWV�DUH� QRW� FUXFLDO� IRU� RXU� DSSOLFDWLRQ� WRRO�SUHVHQWDWLRQ�� VR� WKH\�DUH�QRW�HODERUDWHG� LQ�GHWDLO��7KH�RQO\� LPSRUWDQW� WKLQJ� LV� WKDW�VWDQGDUGL]HG� ;0/� GRFXPHQWV� �FRPSOLDQW� WR� HE;0/�� DUH�XVHG�IRU�FRPPXQLFDWLRQ�SXUSRVH����7KH� &XVWB32� EXVLQHVV� SURFHVV� LV� FRQGXFWHG� DV� IROORZV��%X\HU�XVHV�%2UGHUV63�WR�RUGHU�VRPH�JRRGV�IURP�66HOOLQJ63��66HOOLQJ63� FRQGXFWV� SDUDOOHO� FRPPXQLFDWLRQ� ZLWK�6:DUHKRXVH63� DQG� %&OHDUDQFH63� WR� FKHFN�ZKHWKHU� KH� KDV�WKH�JRRGV�RQ�VWRFN��DQG�WR�FKHFN�RQ�%X\HUV�FUHGLELOLW\��$IWHU�UHFHLYLQJ� DFNQRZOHGJPHQWV� RQ� 6$FNQRZOHGJPHQW63�6XSSOLHU� RUGHUV� WUDQVSRUWDWLRQ�� JRRGV� DUH� GHOLYHUHG� E\�7UDQVSRUWB&RPSDQ\� DQG� SD\PHQW� LV� SHUIRUPHG�� $OO� WKH�GHWDLOV� DQG� XVDJH� RI� GLIIHUHQW� 6HUYLFH� 3RUWV� LV� SUHVHQWHG� RQ�)LJXUH����'DUN�FLUFOHV�PDUN�WKH�EHJLQQLQJ�DQG�WKH�HQG�RI�WKH�SURFHVV��6HUYLFH�3RUWV�DUH�PDUNHG�DV�FLUFOHV��;0/�GRFXPHQWV�H[FKDQJHG� EHWZHHQ� 6HUYLFH� 3RUWV� DUH� PDUNHG� DV� HQYHORSHV��WKHLU�FRQWHQW�LV�LUUHOHYDQW�IRU�WKLV�SDSHU���
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)LJXUH���±�&XVWB32�EXVLQHVV�SURFHVV�

�����,PSOHPHQWDWLRQ�
7KH�LPSOHPHQWDWLRQ�RI�WKH�EXVLQHVV�SURFHVV�VKRZQ�LQ�)LJXUH�� WKURXJK� HE37� LV� SUHVHQWHG� LQ� WKLV� VHFWLRQ�� $SSOLFDWLRQ�FRQVLVWV�RI�WKH�IROORZLQJ�WHQ�FODVVHV���

x $SSOLFDWLRQ�FODVV�x 0DLQ)UDPH�FODVV�x ;0/3URGXFHU�FODVV�x .RPSRQHQWD�FODVV�x 0DOD.RPSRQHQWD�FODVV�x 3RUXND�FODVV�x 3ULMHOD]�FODVV�x 6WDQMH�FODVV�x 8VOXJD�FODVV�x 9H]D�FODVV�
$SSOLFDWLRQ�FODVV� 0DLQ)UDPH�FODVV� DQG�;0/3URGXFHU�FODVV�DUH�XVHG�IRU�JUDSKLFDO�SUHVHQWDWLRQ�RI�WKH�PRGHO��DQG�DUH�QRW�FRQQHFWHG�ZLWK� WKH�PRGHO� IXQFWLRQDOLW\�� ;0/3URGXFHU�FODVV�FODVV� XVHV� -'20� LQWHUIDFH� WR� FUHDWH� ;0/� GRFXPHQW�GHVFULELQJ� WKH� EXVLQHVV� PRGHO�� .RPSRQHQWD�FODVV� DQG�0DOD.RPSRQHQWD�FODVV� DUH� SDUHQW� FODVVHV� WR� DOO� WKH� FODVVHV�WKDW� LPSOHPHQW� WKH� EXVLQHVV�PRGHO� LWVHOI�� �7KH\� HQFDSVXODWH�

FRPPRQ� DWWULEXWHV� RI� WKH� PRGHO�� ,QKHULWDQFH� GLDJUDP� LV�SUHVHQWHG�RQ�)LJXUH�����
7KH� GLDJUDP� LV� GUDZQ� DV� QRGHV�DQG�EUDQFKHV� JUDSK�� 1RGHV�DUH�0DOD.RPSRQHQWD�FODVV� LQVWDQFHV� ZKLOH� FRQQHFWLRQV� DUH�LPSOHPHQWHG�WKURXJK�9H]D�FODVV�DQG�3RUXND�FODVV� $OO�RI�WKH�OHDI� FODVVHV� IURP� WKH� GLDJUDP� DUH� DEVWUDFWLRQV� RI� EXVLQHVV�SURFHVV�PRGHO� FRPSRQHQWV�� ,PSOHPHQWDWLRQ� RI� WKHVH� FODVVHV�FRPELQHV� SUHVHQWDWLRQ� ORJLF� DQG� IXQFWLRQDOLW\� RI� WKH� JUDSK�QRGH�RU�EUDQFK�DV�D�SDUW�RI�WKH�EXVLQHVV�SURFHVV����

)LJXUH��±�,QKHULWDQFH�GLDJUDP�



7KH�&XVWB32�EXVLQHVV�SURFHVV�GUDZLQJ�SUHVHQWHG�RQ�)LJXUH���GRHV� QRW� FRUUHVSRQG� WR� LWV� FRXQWHUSDUW� LQ� WKH� DSSOLFDWLRQ�VFUHHQ�GXH�WR�WKH�ODFN�RI�VSDFH��EXW�RQH�SDUW�RI�LW�DW�WKH�FHUWDLQ�VWDJH�RI�FUHDWLRQ�LV�SUHVHQWHG�LQ�)LJXUH����

)LJXUH���±�&UHDWLQJ�&XVWB32�EXVLQHVV�SURFHVV�
8VLQJ� WKH� DSSOLFDWLRQ� LV� YHU\� VLPSOH�� $� XVHU� FKRRVHV� WKH�GHVLUHG� FRPSRQHQWV� �QRGHV� DQG� EUDQFKHV��� FRQQHFWV� WKHP��SRVLWLRQV� WKHP� RQ� WKH� VFUHHQ� HWF�� %XVLQHVV� UXOHV� DUH�LPSOHPHQWHG�LQ�WKH�DSSOLFDWLRQ��L�H��LQ�WKH�0DLQ)UDPH�FODVV�D�PHWKRG� H[LVWV� WKDW� LPSOHPHQWV� D� YDULHW\� RI� UXOHV� DQG�SHUPLVVLRQV� FRQFHUQLQJ� WKH� FRQQHFWLRQV� EHWZHHQ�FRPSRQHQWV�� ,I� WKH� XVHU� WULHV� WR� PDNH� D� IRUELGGHQ� W\SH� RI�FRQQHFWLRQ�D�ZDUQLQJ�ZLQGRZ�SRSV�XS��DV�SUHVHQWHG�LQ�)LJXUH�����

)LJXUH���±�$SSOLFDWLRQ�FUHDWHV�ZDUQLQJ�ZLQGRZ�
&OLFNLQJ�RQ�WKH�ULJKW�PRXVH�EXWWRQ�LQYRNHV�D�FRQWH[WXDO�SRS�XS�PHQX��)LJXUH�����ZKRVH�RSWLRQV�DUH�GHSHQGHQW�RQ�WKH�W\SH�RI�HOHPHQW�FOLFNHG��6RPH�RSWLRQV� OLNH�µPRYH¶�RU�µGHOHWH¶�DUH�FRPPRQ�WR�DOO�HOHPHQWV��0RUH�RSWLRQV�DQG�IHDWXUHV�FDQ�ODWHU�EH�LPSOHPHQWHG�LQ�WKH�DSSOLFDWLRQ�HDVLO\���
8VHU�VWRUHV�FUHDWHG�PRGHO�LQ�;0/�ILOH��IURP�ZKLFK�LW�FDQ�EH�XSORDGHG� LQWR� H%37� DSSOLFDWLRQ�� � &UHDWHG� ;0/� ILOH�

FRUUHVSRQGV� WR� WKH� ;0/� VFKHPD� GHILQHG� LQ� WKH� UHVHDUFK�SURMHFW��DQG�FDQ�EH�VWRUHG�LQ�DQ�HE;0/�5HSRVLWRU\����

)LJXUH��±�3RS�XS�PHQX�
���&21&/86,21�

(E;0/�LV�D�FHQWUDO�SDUDGLJP�LQ�RXU�FRQFHSW�RI�LPSOHPHQWLQJ�H�EXVLQHVV�� :H� IRXQG� WKDW� WKH� LQWHURSHUDEOH�� VHFXUH� DQG�FRQVLVWHQW�RSHQ�;0/�EDVHG�LQIUDVWUXFWXUH�LV�SHUIHFW�IRU�60(�DQG� WKH� GHYHORSLQJ� FRXQWULHV�� 2IIHULQJ� ORZ�FRVW� SOXJ�DQG�SOD\� VROXWLRQV� IRU� VPDOO� HQWHUSULVHV� ZLOO� UHVXOW� LQ�LQWHURSHUDELOLW\��PRGXODULW\�DQG�ORZ�FRVWV�RI�LPSOHPHQWDWLRQ��6LPSOH� JHQHULF� VROXWLRQV� DUH� YLWDO� IRU� WKH� VXFFHVV�� H%37� LV�RQH� RI� WKHVH� VROXWLRQV�� LW� LPSOHPHQWV� XVLQJ� DGYDQWDJHV� RI�,QWHUQHW� WHFKQRORJLHV�� H%37� HQDEOHV� QRQ�WHFKQLFDO� XVHUV� WR�FUHDWH� EXVLQHVV� SURFHVVHV� LQ� DQ� HDV\� DQG� VWDQGDUGL]HG�ZLQGRZV� *8,� DSSOLFDWLRQ� DSSURDFK�� $SSOLFDWLRQ� XVHV�EXVLQHVV�SURFHVV�FRQFHSWV�GHYHORSHG�ZLWKLQ�UHVHDUFK�SURMHFW��DQG� FUHDWHV� HE;0/� FRPSOLDQW� EXVLQHVV� SURFHVVHV��0RGXODULW\� RI� WKH� DSSOLFDWLRQ� HQDEOHV� XV� WR� XVH� PDQ\�PRGXOHV� LQ� VLPLODU� DSSOLFDWLRQV�� L�H�� DSSOLFDWLRQ� IRU�EXVLQHVV�SURFHVV� DQDO\VLV� DQG� DSSOLFDWLRQ� IRU� EXVLQHVV� SURFHVV�PRQLWRULQJ�DQG�FRQWURO��
5()(5(1&(6�
>�@� 0DUNR� 7RSROQLN�� 'DPLU� 3LQWDU�� 0LKDHOD� 6RNLü��([SHULPHQWDO� ,PSOHPHQWDWLRQ� RI� (PHUJLQJ� H�%XVLQHVV�7HFKQRORJLHV�� (E;0/� DQG� 3.,� 0,352�� 2SDWLMD�� &URDWLD��PD\�������>�@�ZZZ�Z��RUJ
>�@� $OHNVDQGHU� 1¶WRNR�� %ULGJLQJ� WKH� GLJLWDO� GLYLGH� ,78�7�SUHVV� KWWS���ZZZ�LWX�LQW�,78�'�H�VWUDWHJ\�HFGF�SUHVVDUWLFOHV�(&'&�,650DUFK�����SGI�>�@� 81�&()$&7�2$6,6�� 

HE;0/� 5HJLVWU\� ,QIRUPDWLRQ�0RGHO��Y���
�'HFHPEHU������>�@� ,YDQ� 0DWDVLü�� =RUDQ� 6NRþLU�� (E;0/� DV� GHYHORSLQJ�&RXQWU\� H�EXVLQHVV� VWUDWHJ\� SURSRVDO� 62)7&20������6SOLW�9HQLFH�$QFRQD�'XEURYQLN��RFWREHU�������>�@�%UXFH�(FNHO��7KLQNLQJ� LQ�-DYD��6HFRQG�(GLWLRQ� 3UHQWLFH�+DOO�������


