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2Q�$SULO�������UHSUHVHQWDWLYHV�RI�LQGXVWU\�DQG�DFDGHPLD�PHW�LQ�.\RWR��-DSDQ��WR�SDUWLFLSDWH� LQ
DQ�LQWHUQDWLRQDO�ZRUNVKRS�RQ�FRPSRQHQW�EDVHG�VRIWZDUH�HQJLQHHULQJ��&%6(����7KLV�ZRUNVKRS�ZDV
KHOG� LQ�FRQMXQFWLRQ�ZLWK� WKH���WK� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�6RIWZDUH�(QJLQHHULQJ� �,&6(��� �7KH
SXUSRVH�RI� WKH�ZRUNVKRS�ZDV� WR� KHOS� WKH� VRIWZDUH� FRPPXQLW\� GHYHORS� D� EHWWHU� XQGHUVWDQGLQJ�RI
&%6(�� DQG� LQ� SDUWLFXODU� WR� LGHQWLI\� JDSV� WKDW� H[LVW� EHWZHHQ� LQGXVWU\� QHHGV� DQG� FXUUHQW� DFDGHPLF
UHVHDUFK�LQ�&%6(�

7KH�ZRUNVKRS�ZDV�RUJDQL]HG� DV� D� VHULHV�RI�SDQHO�GLVFXVVLRQV��(DFK�SDQHOLVW�PDGH� D� VKRUW� ���
PLQXWH��SUHVHQWDWLRQ�RI�WKHLU�SRVLWLRQ��DIWHU�ZKLFK�WKHUH�ZDV�������PLQXWHV�RI�RSHQ�GLVFXVVLRQ��7KH
SDQHO�SUHVHQWDWLRQV�ZHUH�RUJDQL]HG�E\�WKH�IROORZLQJ�EURDG�FDWHJRULHV�

• (QJLQHHULQJ� WKHRU\� DQG�PHWKRGRORJ\��ZKDW� GR� ZH�PHDQ� E\� &%6(� DQG
ZKDW�LV�LWV�LQIOXHQFH�RQ�WKH�ZD\�ZH�GHYHORS�V\VWHPV"

• &RPSRQHQWV�DQG�REMHFW� WHFKQRORJ\��KRZ�GRHV�&%6(�GLIIHU� IURP�REMHFW
WHFKQRORJ\��DQG�KRZ�LV�REMHFW�WHFKQRORJ\�XVHG�WR�UHDOL]H�&%6("

• 7RROV� DQG� WHFKQRORJ\��ZKDW� DUH� WKH� NH\� WHFKQRORJLHV�� KRZ� FDQ� WKH\� EH
HIIHFWLYHO\�XVHG��DQG�KRZ�PLJKW�WKH\�EH�H[WHQGHG�RU�RWKHUZLVH�LPSURYHG"

• 5HDO�OLIH�� HQWHUSULVH�OHYHO� DSSOLFDWLRQ� RI�&%6(��ZK\� DUH� ODUJH� HQWHUSULVHV
LQWHUHVWHG�LQ�&%6(��ZKDW�DUH�WKH\�GRLQJ��DQG�ZKDW�DUH�WKHLU�H[SHULHQFHV"

,Q�DGGLWLRQ� WR�SDQHO�GLVFXVVLRQV�� WZR� LQYLWHG�NH\QRWH�SUHVHQWDWLRQV�VHW� WKH� WRQH� IRU� HDFK�GD\
V
VHVVLRQ�� 'U�� 0LNLR� $R\DPD
V� �1,,7�� -DSDQ�� NH\QRWH� RXWOLQHG� D� ODUJH�VFDOH� YLVLRQ� IRU� &%6(�� 'U�
:RMWHN�.R]DF]\QVNL
V��66$��86$��NH\QRWH�GHVFULEHG�LQ�GHWDLO�WKH�QRWLRQ�RI�EXVLQHVV�FRPSRQHQW��DQG



�

RIIHUHG�D�FDVH�VWXG\�LQ�WKH�XVH�RI�EXVLQHVV�FRPSRQHQWV�LQ�WKH�GHVLJQ�RI�D�YHU\�ODUJH�VFDOH�HQWHUSULVH
LQIRUPDWLRQ�V\VWHP�

7KH�QRPLQDO�IRFXV�RI�WKH�ZRUNVKRS�ZDV�RQ�FRPSRQHQW�PDQDJHPHQW�LQIUDVWUXFWXUHV��WKH�EXLOG�
WLPH� DQG� UXQ�WLPH� LQIUDVWUXFWXUHV� IRU� FRPSRQHQW�EDVHG� V\VWHPV�� � +RZHYHU�� DV� ZLOO� EH� VHHQ�� WKH
ZRUNVKRS�SDUWLFLSDQWV�FKDUWHG�D�PRUH�GLYHUVH�DQG�FRPSUHKHQVLYH�FRXUVH�

',9(56,7<�2)�3(563(&7,9(6

&%6(� LV� JHQHUDWLQJ� WUHPHQGRXV� LQWHUHVW�QRW� MXVW� LQ� WKH� VRIWZDUH� FRPPXQLW\�EXW� LQ�QXPHURXV
LQGXVWU\� VHFWRUV��5HFHQW� WHFKQRORJ\� DGYDQFHV�� LQFOXGLQJ� WKH�:HE�� -DYD�%HDQV��$FWLYH;� DQG�RWKHUV
VSXU�WKLV�LQWHUHVW���%XW�&%6(�JRHV�ZHOO�EH\RQG�WKHVH�WHFKQRORJ\�HQDEOHUV�DV�DWWHVWHG�E\�WKH�GLYHUVLW\�RI
SHUVSHFWLYHV� EURXJKW� WR� WKH� ZRUNVKRS� E\� LWV� SDUWLFLSDQWV�� � 7KLV� GLYHUVLW\� ZDV� DOVR� DSSDUHQW� LQ� D
UHODWHG�,&6(�SDQHO�GLVFXVVLRQ���&%6(��&DQ�,W�&KDQJH�WKH�:D\�RI�6RIWZDUH�'HYHORSPHQW"��ZKLFK
JHQHUDWHG�DFWLYH�GHEDWH�IURP�D�ODUJH�DXGLHQFH���7KH�GHEDWH�UDQJHG�RYHU�ZLGH�UDQJLQJ�WRSLFV��IURP�WKH
WKHRU\�RI�VRIWZDUH�UHXVH�WR�WKH�UHDOLW\�RI�FRPPHUFLDO�VRIWZDUH�PDUNHWV��IURP�DYDLODEOH�WRROV�WR�IXWXUH
SURJUDPPLQJ�ODQJXDJH�PHFKDQLVPV��DQG�IURP�SUDFWLFDO�WHVWLQJ�WR�ULJRURXV��IRUPDO��VSHFLILFDWLRQ�

,Q�ERWK�,&6(�SDQHO�DQG�&%6(�ZRUNVKRS�WKLV�GLYHUVLW\�DW�WLPHV�VHHPHG�WR�WKUHDWHQ�WR�EOXU�WKH
FRQFHSWXDO�RXWOLQHV�RI�&%6(�EH\RQG�DOO�UHFRJQLWLRQ���'RHV�WKLV�GLYHUVLW\�LPSO\�WKDW�ZH�DUH�H[SORULQJ
WKH� VDPH� EDVLF� &%6(� FRQFHSWV� IURP� PDQ\� GLIIHUHQW� SRLQWV� RI� YLHZ"� 2U� DUH� ZH� H[SORULQJ
IXQGDPHQWDOO\�GLIIHUHQW�RU�XQUHODWHG�FRQFHSWV�WKDW�ZH�DUH�FDSULFLRXVO\�ODEHOLQJ�DV�&%6("��7KH�UHVXOWV
RI� WKLV� ZRUNVKRS� VXJJHVW� WKDW� WKH� IRUPHU� LV� WKH� FDVH�� &%6(� LV� D� UHDO� DQG� HPHUJLQJ� HQJLQHHULQJ
SUDFWLFH��DQG�ZH�DUH�PDNLQJ�JRRG�SURJUHVV�LQ�LGHQWLI\LQJ�ERWK�WKH�FRUH�FRQFHSWV�RI�&%6(�DV�ZHOO�DV
GLIIHUHQW�SHUVSHFWLYHV�RQ�WKHVH�FRQFHSWV���,Q�IDFW��ZH�IRXQG�WKDW�WKH�GLYHUVLW\�RI�SHUVSHFWLYH��IDU�IURP
GLIIXVLQJ�&%6(��RIWHQ�ZRUNV�OLNH�VWHUHRVFRSLF�YLVLRQ��LW�SURYLGHV��GHSWK�RI�ILHOG��WR�RXU�SHUFHSWLRQ
RI�&%6(�FRQFHSWV�

:H� LOOXVWUDWH� RQH� H[DPSOH� RI� WKLV� GLYHUVLW\� RI� SHUVSHFWLYH�� 7KHUH� ZDV� JHQHUDO� FRQVHQVXV� WKDW
FRPSRQHQWV� DFW� DV� UHSODFHPHQW� XQLWV� LQ� FRPSRQHQW�EDVHG� V\VWHPV�� � +RZHYHU�� WKH� FRQFHSW� RI
UHSODFHPHQW� XQLW� KDV� GLIIHUHQW� PHDQLQJV� GHSHQGLQJ� XSRQ� ZKLFK� RI� WZR� PDMRU� SHUVSHFWLYHV� DUH
DGRSWHG�� � 7KH� ILUVW� SHUVSHFWLYH� �&%6(� ZLWK� RII�WKH�VKHOI� FRPSRQHQWV�� YLHZV� FRPSRQHQW� DV
FRPPHUFLDO�RII�WKH�VKHOI� FRPPRGLW\�� ,Q� WKLV� SHUVSHFWLYH�� &%6(� UHTXLUHV� LQGXVWULDO� VWDQGDUGL]DWLRQ
RQ� D� VPDOO� QXPEHU� RI� FRPSRQHQW� IUDPHZRUNV�� 7KH� VHFRQG� SHUVSHFWLYH� �&%6(� ZLWK� DEVWUDFW
FRPSRQHQWV��YLHZV�FRPSRQHQW�DV�DSSOLFDWLRQ�VSHFLILF�FRUH�EXVLQHVV�DVVHW�� �7KLV�SHUVSHFWLYH�SODFHV
PXFK�OHVV�HPSKDVLV�RQ�VWDQGDUG�FRPSRQHQW�LQIUDVWUXFWXUHV�RU�FRPSRQHQW�PDUNHWSODFHV��DQG�LQVWHDG
HPSKDVL]HV� FRPSRQHQW�EDVHG� GHVLJQ� DSSURDFKHV�� � $OWKRXJK� WKLV� LOOXVWUDWLRQ� H[DJJHUDWHV� WKH
WHQGHQFLHV�RI�HDFK�SHUVSHFWLYH��ERWK�RI�ZKLFK�ZLOO�RSHUDWH�LQ�DQ\�ODUJH�V\VWHP�GHYHORSPHQW�HIIRUW���LW
GRHV�UHIOHFW�UHDO�GLIIHUHQFHV�WKDW�FRQGLWLRQHG�PXFK�RI�WKH�ZRUNVKRS�GLVFXVVLRQ�

7KH�UHVW�RI�WKLV�VXPPDU\�ZLOO�IRFXV�RQ�WKH�UHVXOWV�RI�WKH�ODVW�VHVVLRQ�RI�WKH�ZRUNVKRS��D�VHVVLRQ
GHYRWHG�WR�V\QWKHVLV�RI�WKH�PDMRU�WKHPHV�IURP�WKH�SDQHO�GLVFXVVLRQV��,W�ZDV�LQ�WKLV�VHVVLRQ�WKDW�PDQ\
RI�WKH�GLIIHUHQW�SHUVSHFWLYHV�RQ�&%6(�ZHUH�EURXJKW�LQWR�IRFXV���$Q�RQOLQH�YHUVLRQ�RI�WKH�ZRUNVKRS
SURFHHGLQJV�LV�LQ�SURGXFWLRQ��

�����������������������������������������������������
��&KHFN�ZZZ�VHL�FPX�HGX�FEV�LFVHZRUNVKRS�KWPO�IRU�WKH�DYDLODELOLW\�RI�WKHVH�SURFHHGLQJV�DQG�VHOHFWHG�SDQHO�SUHVHQWDWLRQV�
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7KH� FORVLQJ� VHVVLRQ� ZDV� RUJDQL]HG� DV� D� IDFLOLWDWHG�� ODUJH�JURXS� EUDLQVWRUPLQJ� VHVVLRQ�� � 7KH
REMHFWLYH� ZDV� WR� LGHQWLI\� WKH� PDMRU� UHVXOWV� WKDW� SDUWLFLSDQWV� FRXOG� WDNH� DZD\� IURP� WKH� SDQHO
GLVFXVVLRQV���7KH�GLVFXVVLRQ�UDQJHG�IURP�WKH�FRQFHSWXDO��ZKDW�LV�&%6("�WR�WKH�VNHSWLFDO��ZK\�ZLOO�LW
ZRUN�QRZ�LI�LW�GLGQ
W�EHIRUH"�DQG�ILQDOO\�WR�WKH�SUDFWLFDO��ZKDW�ZLOO�LW�PHDQ�WR�RUJDQL]DWLRQV�LI�&%6(
GRHV�ZRUN"��(DFK�RI�WKHVH�ZLOO�EH�GLVFXVVHG�LQ�WXUQ�

:+$7�,6�&%6("

3UHGLFWDEO\�� VRPH� GLVFXVVLRQ� WLPH� IRFXVHG� RQ� GHILQLWLRQ� RI� WHUPV��QRWDEO\�� WKH� WHUP
�FRPSRQHQW��� -XVW� DV� SUHGLFWDEO\�� WKHVH� GHILQLWLRQV� RQO\� VNHWFKHG� WKH� FRQWRXUV� RI� WKLV� FRPSOH[
FRQFHSW���)RUWXQDWHO\��WKH�ZRUNVKRS�ZDV�DEOH�WR�PDNH�XVH�RI�VHYHUDO�HVWDEOLVKHG�GHILQLWLRQV��DQG�WR
WKHLU�FUHGLW�WKH�SDUWLFLSDQWV�XVHG�WKHVH�GHILQLWLRQV�DV�D�EDVLV�IRU�H[SORULQJ�DGGLWLRQDO�FKDUDFWHULVWLFV�RI
FRPSRQHQWV�UDWKHU�WKDQ�DUJXLQJ�IRU�RU�DJDLQVW�WKH�YDOLGLW\�RI�DQ\�SDUWLFXODU�GHILQLWLRQ�

7KH� IROORZLQJ� �GLIIHUHQW�� GHILQLWLRQV� RI� VRIWZDUH� FRPSRQHQW� DUH� UHSUHVHQWDWLYH� RI� WKRVH� WKDW� DUH
HPHUJLQJ�LQ�WKH�VRIWZDUH�LQGXVWU\�

�� $�FRPSRQHQW�LV�D�QRQ�WULYLDO��QHDUO\�LQGHSHQGHQW��DQG�UHSODFHDEOH�SDUW�RI�D�V\VWHP�WKDW� IXOILOOV�D
FOHDU�IXQFWLRQ�LQ�WKH�FRQWH[W�RI�D�ZHOO�GHILQHG�DUFKLWHFWXUH���$�FRPSRQHQW�FRQIRUPV�WR�DQG�SURYLGHV
WKH�SK\VLFDO�UHDOL]DWLRQ�RI�D�VHW�RI�LQWHUIDFHV��

�� $� UXQ�WLPH� VRIWZDUH� FRPSRQHQW� LV� D� G\QDPLFDOO\� ELQGDEOH� SDFNDJH� RI� RQH� RU� PRUH� SURJUDPV
PDQDJHG�DV�D�XQLW�DQG�DFFHVVHG�WKURXJK�GRFXPHQWHG�LQWHUIDFHV�WKDW�FDQ�EH�GLVFRYHUHG�DW�UXQ�WLPH��

�� $�VRIWZDUH� FRPSRQHQW� LV�D�XQLW� RI� FRPSRVLWLRQ�ZLWK� FRQWUDFWXDOO\� VSHFLILHG� LQWHUIDFHV�DQG� H[SOLFLW
FRQWH[W�GHSHQGHQFLHV� RQO\��$�VRIWZDUH� FRPSRQHQW� FDQ�EH�GHSOR\HG� LQGHSHQGHQWO\�DQG� LV� VXEMHFW� WR
FRPSRVLWLRQ�E\�WKLUG�SDUW\�

�� $� %XVLQHVV� &RPSRQHQW� UHSUHVHQWV� WKH� VRIWZDUH� LPSOHPHQWDWLRQ� RI� DQ� ´DXWRQRPRXVµ� EXVLQHVV
FRQFHSW�RU�EXVLQHVV�SURFHVV���,W�FRQVLVWV�RI�DOO�WKH�VRIWZDUH�DUWLIDFWV�QHFHVVDU\�WR�H[SUHVV��LPSOHPHQW
DQG�GHSOR\�WKH�FRQFHSW�DV�D�UHXVDEOH�HOHPHQW�RI�D�ODUJHU�EXVLQHVV�V\VWHP�

$�FORVH� LQVSHFWLRQ�RI�WKHVH�GHILQLWLRQV� LV�UHYHDOLQJ�LQ�WKDW�WKH\�VHHP�WR�GHVFULEH�DSSUR[LPDWHO\
WKH�VDPH�FRQFHSW��EXW�WKHUH�DUH�VXIILFLHQW�GLIIHUHQFHV�WR�PDNH�WKHP�QRQ�VXEVWLWXWDEOH���)RU�H[DPSOH�
GHILQLWLRQV���DQG��HVSHFLDOO\����DUH�H[SOLFLW�DERXW�WKH�ODUJH�JUDLQHG�QDWXUH�RI�FRPSRQHQWV��WKLV�PLJKW�EH
LQIHUUHG�IURP�GHILQLWLRQ����EXW�FDQ�QRW�EH�LQIHUUHG�IURP�GHILQLWLRQ������'HILQLWLRQV���DQG���DUH�H[SOLFLW
DERXW� WKH� QHHG� WR� DFFRPPRGDWH� FRQWH[W� GHSHQGHQFLHV�� EXW� RQO\� GHILQLWLRQ� �� UHTXLUHV� H[SOLFLW
GHVFULSWLRQ�RI�FRQWH[W�GHSHQGHQFLHV���([SOLFLW�FRQWH[W�GHSHQGHQFLHV�PLJKW�EH�LQIHUUHG�IURP�GHILQLWLRQ
�� �ZKLFK�XVHV�D�FRQYHQLHQW� LI�QRW�GHVFULSWLYH��FDWFK�DOO��SKUDVH� DERXW�ZKDW� LV�QHHGHG� WR� �H[SUHVV�
LPSOHPHQW�DQG�GHSOR\��FRPSRQHQWV���EXW�FDQ�QRW�EH�LQIHUUHG�IURP�GHILQLWLRQ�����6LPLODU�YDULDWLRQ�FDQ
EH� REVHUYHG� FRQFHUQLQJ� WKH� QRWLRQ� RI� FRPSRQHQW� DXWRQRP\��WKH� DELOLW\� WR� RI� FRPSRQHQWV� WR� EH
GHSOR\HG�LQGHSHQGHQWO\��RU�H[HFXWH�LQGHSHQGHQWO\��DQG�VR�IRUWK�

�����������������������������������������������������
��$V�SUHVHQWHG�LQ�3KLOLSSH�.UXFKWHQ
V��5DWLRQDO��SRVLWLRQ�VWDWHPHQW�

��7KLV�DQG�WKH�UHPDLQLQJ�GHILQLWLRQV�ZHUH�SUHVHQWHG�LQ�:RMWHN�.R]DF]\QVNL
V�NH\QRWH���7KH�ILUVW�LV�IURP�WKH�*DUWQHU�*URXS�
WKH�VHFRQG�IURP�6]\SHUVNL
V��&RPSRQHQW�6RIWZDUH���ZKLOH�WKH�ODVW�LV�WKH�RQH�DGRSWHG�E\�'U��.R]DF]\QVNL
V�IRU�KLV�ZRUN�
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(DFK�RI� WKHVH� GHILQLWLRQV� KDV�PHULW�� �5DWKHU� WKDQ�GHEDWH� WKHVH�PHULWV� LQ� GHWDLO�� WKH�ZRUNVKRS
SDUWLFLSDQWV� GHFLGHG� WKDW� WZR� DGGLWLRQDO� FKDUDFWHULVWLFV� RI� FRPSRQHQWV� QHHG� WR� EH� QRWHG��WKH� ILUVW
GHDOV�ZLWK� WKH� UHODWLRQVKLS�EHWZHHQ�FRPSRQHQWV� DQG�REMHFW� WHFKQRORJ\�� WKH� VHFRQG�GHDOV�ZLWK� WKH
UHODWLRQVKLS�EHWZHHQ�FRPSRQHQWV�DQG�VRIWZDUH�DUFKLWHFWXUH�

2EMHFW�WHFKQRORJ\�LV�QHLWKHU�QHFHVVDU\�QRU�VXIILFLHQW�IRU�&%6(

,W� LV� FXULRXV� WKDW� VXFK� D� VWURQJ� VWDWHPHQW��DV� REYLRXV� DV� LW� PD\� VHHP� WR� VRPH��VKRXOG� KDYH
SDVVHG�ZLWKRXW�PRUH�YLJRURXV�FRQWHQWLRQ���,QVWHDG��WKLV�DVVHUWLRQ�ZDV�JHQHUDOO\�DFNQRZOHGJHG�WR�EH�D
QDWXUDO� FRQVHTXHQFH�RI� WKH� SDQHO� SUHVHQWDWLRQV� DQG�GLVFXVVLRQV��DQG� WKLV� QRWZLWKVWDQGLQJ� WKH� IDFW
WKDW�PRVW�DYDLODEOH�WHFKQRORJLHV�IRU�FRPSRQHQW�EDVHG�GHYHORSPHQW�FOHDUO\�DUH�REMHFW�RULHQWHG���)RU
H[DPSOH�� -DYD� %HDQV� DQG� (QWHUSULVH� -DYD� %HDQV� DUH� SULPH� H[HPSODUV� RI� FRPSRQHQW�EDVHG
WHFKQRORJ\�� � )URP� WKH� PHWKRGRORJLFDO� DUHQD� 80/�� LWVHOI� DQ� RXWJURZWK� RI� 22$�22'�� DFWLYHO\
DGGUHVVHV�FRPSRQHQW�FRQFHSWV���,Q�WKLV�FRQWH[W�LW�VHHPV�VWUDQJH�WR�DVVHUW�WKH�LQGHSHQGHQFH�RI�&%6(
IURP�27���+RZ�FDQ�WKLV�DSSDUHQW�LQFRQJUXLW\�EH�MXVWLILHG"

7R�VWDWH�WKH�FRQFOXVLRQ�ILUVW��WKH�ZRUNVKRS�SDUWLFLSDQWV�DJUHHG�WKDW�REMHFW�WHFKQRORJ\��27��ZDV�D
XVHIXO�DQG�FRQYHQLHQW�VWDUWLQJ�SRLQW�IRU�&%6(��EXW�D��E\�LWVHOI��27�GLG�QRW�H[SUHVV�WKH�IXOO�UDQJH�RI
DEVWUDFWLRQV�QHHGHG�E\�&%6(��DQG�E�� LW� LV�SRVVLEOH�WR�UHDOL]H�&%6(�ZLWKRXW�HPSOR\LQJ�27���7KXV�
27� LV� QHLWKHU� QHFHVVDU\� �E�� QRU� VXIILFLHQW� �D��� �0RUHRYHU�� DV� GLVFXVVHG� ODWHU�� &%6(�PLJKW� LQGXFH
VXEVWDQWLDO� FKDQJHV� LQ� DSSURDFK� WR� V\VWHP� GHVLJQ�� SURMHFW�PDQDJHPHQW�� DQG� RUJDQL]DWLRQDO� VW\OH��
FKDQJHV�WKDW�JR�ZHOO�EH\RQG�WKRVH�LPSOLHG�E\�D�ODUJH�DQG�JURZLQJ�EDVH�RI�LQGXVWU\�H[SHULHQFH�ZLWK
27�

7R�LOOXVWUDWH�WKH�LQVXIILFLHQF\�RI�27�IRU�&%6(��FRQVLGHU�WKH�UROH�RI�FRPSRQHQW�DV�UHSODFHPHQW�XQLW
LQ�D�V\VWHP���7KH�HDUOLHU�GHILQLWLRQV�RI�FRPSRQHQW�DGGUHVVHG�DW�OHDVW�RQH�FKDUDFWHULVWLF�WKDW�UHODWHV�WR
UHSODFHDELOLW\��H[SOLFLW� FRQWH[W� VSHFLILFDWLRQ�� � &RQFUHWHO\�� H[SOLFLW� FRQWH[W� VSHFLILFDWLRQ� PLJKW� EH
LPSOHPHQWHG�YLD�D��XVHV��FODXVH�RQ�D�VSHFLILFDWLRQ��� L�H���D�GHFODUDWLRQ�RI�ZKDW�V\VWHP�UHVRXUFHV�DUH
UHTXLUHG� IRU� WKH� FRPSRQHQW� WR�ZRUN�� �27�GRHV�QRW� W\SLFDOO\� VXSSRUW� WKLV� FRQFHSW�� �7KLV� LV� QRW� WR
VXJJHVW� WKDW� 27� VKRXOG� DGRSW� �XVHV�� FODXVHV��WKHUH� DUH� VWURQJ� DUJXPHQWV� ZK\� LW� VKRXOG� QRW�
+RZHYHU�� WKHVH�VDPH�DUJXPHQWV� ORVH� VRPH�RI� WKHLU� IRUFH�ZKHQ�DSSOLHG� WR�GHVLJQ�OHYHO� �DV�GLVWLQFW
IURP�SURJUDPPLQJ�OHYHO�� DEVWUDFWLRQV�� DQG� HVSHFLDOO\�ZKHUH� D� FRPSRVLWLRQDO� VW\OH� RI� GHYHORSPHQW
IURP�H[LVWLQJ�FRPSRQHQWV�LV�GHVLUHG�

7R� LOOXVWUDWH� WKH� QRQ�QHFHVVLW\� RI� 27� ZH� �LURQLFDOO\�� GUDZ� RQ� WKH� H[SHULHQFHV� RI� ZRUNVKRS
SDUWLFLSDQWV� LQ� DWWHPSWLQJ� WR� XVH� 27� WR� LPSOHPHQW� &%6(�� � 3XW� EOXQWO\�� VRPH� SUDFWLWLRQHUV� DUH
DWWHPSWLQJ� WR� ILQG�ZD\V� WR� LQVXODWH� WKHLU� DSSURDFKHV� WR�&%6(�IURP�27�� �:K\"� �%HFDXVH� WKH�27
WHFKQRORJ\�PDUNHW��LQ�SDUWLFXODU��GLVWULEXWHG�27�VXFK�DV�-DYD��&25%$��$FWLYH�;��LV�IDU�WRR�XQVWDEOH
DQG�FRQWHQWLRXV�� DQG�ZLOO�� LQ� WKH� RSLQLRQ�RI�PDQ\�� FRQWLQXH� WR�EH� XQVWDEOH� DQG� IUDJPHQWHG�� �7KH
WHQGHQF\�RI�ZRUNVKRS�GLVFXVVLRQ�ZDV� WR� WUHDW�GLVWULEXWHG�27�DV� LQIUDVWUXFWXUH� �SOXPELQJ�� DQG� WR
WUHDW�FRPSRQHQWV�DV�ODUJHU�JUDLQHG�DEVWUDFWLRQV�DQG�LPSOHPHQWDWLRQV�WKDW�FDQ�EH�DSSOLHG�WR�D�YDULHW\
RI�GLIIHUHQW� LQIUDVWUXFWXUHV�� �:KHWKHU� D� FRPSOHWH� VHSDUDWLRQ�RI� FRPSRQHQWV� IURP� LQIUDVWUXFWXUH� LV
IHDVLEOH�OHG�WR�WKH�IROORZLQJ�GLVFXVVLRQ�RQ�WKH�UHODWLRQVKLS�RI�FRPSRQHQW�DQG�DUFKLWHFWXUH�

�����������������������������������������������������
��7KLV� LV� DFWXDOO\� D�FRQWHQWLRXV� LVVXH�HYHQ� LQ�&%6(��D� �XVHV��FODXVH�ZRXOG� VHHP� WR� LPSO\� WKDW� WKH� LQWHUIDFH�GHVFULEHV� DQ
LPSOHPHQWDWLRQ� UDWKHU� WKDQ� DQ� DEVWUDFWLRQ� RYHU� PDQ\� SRVVLEOH� LPSOHPHQWDWLRQV�� 2QFH� DJDLQ� ZH� FDQ� VHH� WKH� SHUVSHFWLYHV� RI
FRPSRQHQW�DV�RII�WKH�VKHOI�LPSOHPHQWDWLRQ�YV��FRPSRQHQW�DV�GHVLJQ�DEVWUDFWLRQ�DW�ZRUN�
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&RPSRQHQWV�DUH�LQVHSDUDEOH�IURP�DUFKLWHFWXUH

,I�RQH�RI�WKH�PRWLYDWLRQV�IRU�&%6(�LV�WR�LPSURYH�V\VWHP�IOH[LELOLW\�WKURXJK�D�FRPSRVLWLRQDO�VW\OH
RI�GHYHORSPHQW��D�QDWXUDO�TXHVWLRQ�LV�ZKDW�PDNHV�FRPSRVLWLRQ�SRVVLEOH"��,W�KDV�WR�EH�PRUH�WKDQ�RXU
DELOLW\�WR�GHVFULEH�DEVWUDFWLRQV�YLD�DEVWUDFW�LQWHUIDFHV��LI�WKDW�ZHUH�DOO�WKDW�ZDV�QHHGHG�WKHUH�ZRXOG�EH
QR� QHHG� IRU� &%6(�� � ,QVWHDG�� LW� LV� DSSDUHQW� WKDW� WKH� GHJUHH� WR� ZKLFK� ZH� DUH� DEOH� WR� �SOXJ� LQ�
FRPSRQHQWV��WKH�RSHUDWLYH�SKUDVH�LQ�FRPSRVLWLRQDO�GHYHORSPHQW��LV�GLUHFWO\�UHODWHG�WR�WKH�GHJUHH�WR
ZKLFK� FRPSRQHQWV� DGKHUH� WR� VRPH� VHW� RI� SUH�GHILQHG� FRQVWUDLQWV� RU� FRQYHQWLRQV�� � 7KH� PRVW
SURPLQHQW� FRPSRQHQW� WHFKQRORJLHV���(QWHUSULVH�� -DYD� %HDQV�� $FWLYH;�� DQG� &25%$�� DOO� LPSRVH
FRQVWUDLQWV� RQ� FRPSRQHQWV�� � 7R� LOOXVWUDWH� ZLWK� D� VLPSOH� H[DPSOH�� WKH� DELOLW\� RI� D� FRPSRQHQW
LQIUDVWUXFWXUH�WR�LQTXLUH�LQWR�WKH�LQWHUIDFHV�RI�D�FRPSRQHQW��VHH�GHILQLWLRQ���IRU�FRPSRQHQW��DERYH�
UHTXLUHV� WKH�FRPSRQHQW� WR� LPSOHPHQW� VRPH�VHUYLFH�RU�REH\�VRPH�FRQYHQWLRQ� WKDW� LV� UHTXLUHG� E\� LWV
XQGHUO\LQJ�FRPSRQHQW�LQIUDVWUXFWXUH�

:LWK� WKLV� LQ� PLQG�� LW� ZDV� VXJJHVWHG� WKDW� FRPSRQHQWV� LPSOHPHQW� WZR� NLQGV� RI� LQWHUIDFH�� D
IXQFWLRQDO�LQWHUIDFH�WKDW�UHIOHFWV�WKH�UROH�RI�D�FRPSRQHQW�LQ�WKH�V\VWHP��DQG�DQRWKHU�H[WUD�IXQFWLRQDO
LQWHUIDFH� WKDW� UHIOHFWV� WKH� FRPSRQHQW�PRGHO� LPSRVHG�E\� VRPH� XQGHUO\LQJ� FRPSRQHQW� IUDPHZRUN�
7KHVH�H[WUD�IXQFWLRQDO�LQWHUIDFHV�H[SUHVV�WKH�DUFKLWHFWXUDO�FRQVWUDLQWV�WKDW�HQDEOH�FRPSRVHDELOLW\�DQG
RWKHU�GHVLUDEOH�SURSHUWLHV�RI�FRPSRQHQW�EDVHG�V\VWHPV��7KHUHIRUH��RXU�XQGHUVWDQGLQJ�RI�ZKDW�PDNHV
D�FRPSRQHQW�D�FRPSRQHQW�LV�LQH[WULFDEO\�OLQNHG�WR�RXU�XQGHUVWDQGLQJ�RI�WKH�DUFKLWHFWXUDO�FRQVWUDLQWV
LPSRVHG�RQ�FRPSRQHQWV�E\�D�FRPSRQHQW�IUDPHZRUN�FXP�REMHFW�PRGHO�

$IWHU�VRPH�GLVFXVVLRQ��KRZHYHU�� WKH�ZRUNVKRS�SDUWLFLSDQWV�GHFLGHG�WKDW�DOWKRXJK� LW� LV�YDOLG� WR
DVVHUW� WKDW� FRPSRQHQWV� DQG� DUFKLWHFWXUH� JR�KDQG� LQ� KDQG�� WKH� �WZR� LQWHUIDFH�� VXJJHVWLRQ�RXWOLQHG
DERYH� SODFHV� WRR�PXFK� HPSKDVLV� RQ� WKH� UROH� RI� FRPSRQHQW� IUDPHZRUN� LQ� VRIWZDUH� DUFKLWHFWXUH�
,QGHHG�� DV� QRWHG�� VRPH� SDUWLFLSDQWV� ZHUH� ORRNLQJ� IRU� D� FOHDQ� VHSDUDWLRQ� EHWZHHQ� VRIWZDUH
DUFKLWHFWXUH� DQG�FRPSRQHQW� IUDPHZRUN�� �$�PRUH�JHQHUDO� FRQFHSWLRQ� DYRLGV� WKLV�SUREOHP�EXW� VWLOO
SUHVHUYHV� WKH� QRWLRQ� RI� FRPSRQHQW�DUFKLWHFWXUH� GXDOLW\� E\� UHFRJQL]LQJ� WKUHH� GLIIHUHQW� YLHZV� RI
DUFKLWHFWXUH�

• 5XQ�WLPH��7KLV� LQFOXGHV�FRPSRQHQW�IUDPHZRUNV�DQG�FRPSRQHQW�PRGHOV
WKDW�SURYLGH�UXQ�WLPH�VHUYLFHV�IRU�FRPSRQHQW�EDVHG�V\VWHPV�

• 'HVLJQ�WLPH��7KLV� LQFOXGHV� WKH� DSSOLFDWLRQ�VSHFLILF� YLHZ� RI� FRPSRQHQWV�
VXFK�DV�IXQFWLRQDO�LQWHUIDFHV�DQG�FRPSRQHQW�GHSHQGHQFLHV�

• &RPSRVH�WLPH��7KLV�LQFOXGHV�DOO�WKDW�LV�QHHGHG�WR�DVVHPEOH�D�V\VWHP�IURP
FRPSRQHQWV�� LQFOXGLQJ� JHQHUDWRUV� DQG� RWKHU� EXLOG�WLPH� VHUYLFHV� �D
FRPSRQHQW�IUDPHZRUN�PD\�SURYLGH�VRPH�RI�WKHVH�VHUYLFHV��

7KHVH� DGGLWLRQDO� FKDUDFWHULVWLFV� RI� FRPSRQHQWV� WKDW� HPHUJHG� IURP� WKH� ZRUNVKRS� GLVFXVVLRQ
VXJJHVW� WKDW� FRPSRQHQWV� DUH� FRPSOH[� GHVLJQ�OHYHO� HQWLWLHV� �L�H��� ERWK� DEVWUDFWLRQV� DQG
LPSOHPHQWDWLRQV����7KH�TXHVWLRQ�LV�ZKHWKHU�WKLV�FRPSOH[LW\�VHUYHV�WR�VROYH�HQWHUSULVH�OHYHO�SUREOHPV�
7KLV�OHDGV�WR�WKH�GLVFXVVLRQ�RQ�WKH�PRWLYDWRUV�EHKLQG�&%6(�

:+<�&%6(�12:"

2YHU�WKH�SDVW�GHFDGH�WKHUH�KDYH�EHHQ�PDQ\�DWWHPSWV�WR�LPSURYH�VRIWZDUH�GHYHORSPHQW�SUDFWLFHV
E\� LPSURYLQJ�GHVLJQ�WHFKQLTXHV��E\�GHYHORSLQJ�PRUH�H[SUHVVLYH�QRWDWLRQV�IRU�FDSWXULQJ�D�V\VWHP·V
�����������������������������������������������������
��$VVXPLQJ�WKH�2EMHFW�0DQDJHPHQW�*URXS�DGRSWV�D�FRPSRQHQW�PRGHO�
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LQWHQGHG� IXQFWLRQDOLW\�� DQG� E\� HQFRXUDJLQJ� UHXVH� RI� SUH�GHYHORSHG� SLHFHV� RI� D� V\VWHP� UDWKHU� WKDQ
EXLOGLQJ� IURP� VFUDWFK�� (DFK� RI� WKHVH� KDV� KDG� VRPH� QRWDEOH� VXFFHVV� LQ� LPSURYLQJ� WKH� TXDOLW\�
IOH[LELOLW\�� DQG� PDLQWDLQDELOLW\� RI� DSSOLFDWLRQ� V\VWHPV�� ZLWK� PDQ\� RUJDQL]DWLRQV� KDYLQJ� GHYHORSHG
FRPSOH[��PLVVLRQ�FULWLFDO�DSSOLFDWLRQV�GHSOR\HG�RQ�D�ZLGH�UDQJH�RI�SODWIRUPV�

'HVSLWH� WKLV� VXFFHVV�� WUHPHQGRXV� SUREOHPV� PXVW� EH� IDFHG� E\� DQ\� RUJDQL]DWLRQ� HQJDJHG� LQ
GHYHORSLQJ��GHSOR\LQJ��DQG�PDLQWDLQLQJ�ODUJH�VFDOH�VRIWZDUH�LQWHQVLYH�V\VWHPV��)XUWKHUPRUH��WKH�SDVW
IHZ�\HDUV�KDV�VHHQ�D�QXPEHU�RI�VLJQLILFDQW�FKDQJHV�LQ�WKH�UHTXLUHPHQWV��WDFWLFV��DQG�H[SHFWDWLRQV�RI
DSSOLFDWLRQ� GHYHORSHUV�� 7KHVH� SURYLGH� WKH� FRQWH[W� ZLWKLQ� WKH� TXHVWLRQ� ´ZK\� &%6(� QRZ"µ� ZDV
H[DPLQHG��DQG�YDULRXV�&%6(�VROXWLRQV�GLVFXVVHG�

,Q�H[DPLQLQJ� WKH�FRQWH[W�DQG�PDWXULW\�RI�&%6(�� WZR� LPSRUWDQW� DVSHFWV�RI� WKH�TXHVWLRQ�´ZK\
&%6(� QRZ"µ� TXLFNO\� HPHUJHG�� 7KH� ILUVW� DVSHFW� LV� WKH� PDWXULQJ� RI� D� QXPEHU� RI� XQGHUO\LQJ
WHFKQRORJLHV� IURP� ZKLFK� WR� EXLOG� FRPSRQHQWV� DQG� DVVHPEOH� DSSOLFDWLRQV� IURP� VHWV� RI� WKRVH
FRPSRQHQWV��7KH�VHFRQG�DVSHFW� LV� WKH�FKDQJH� LQ�EXVLQHVV�DQG�RUJDQL]DWLRQDO�FRQWH[W�ZLWKLQ�ZKLFK
DSSOLFDWLRQV�DUH�GHYHORSHG��GHSOR\HG��DQG�PDLQWDLQHG�

0$785,1*�&20321(17�7(&+12/2*,(6

$� QXPEHU� RI� ZRUNVKRS� SDUWLFLSDQWV� YRLFHG� WKH� RSLQLRQ� WKDW� &%6(� LV� KDSSHQLQJ� QRZ�� 7KH
KLJKOLJKWHG� WKH� IDFW� WKDW� WKH� SDVW� IHZ� \HDUV� KDYH� VHHQ� FKDQJHV� LQ� WKH�ZD\� V\VWHPV� DUH� GHYHORSHG�
'HYHORSPHQW�HQYLURQPHQWV�VXFK�DV�9LVXDO�%DVLF��DQG�ODQJXDJHV�VXFK�DV�&���DQG�-DYD�GRPLQDWH�QHZ
DSSOLFDWLRQ�GHYHORSPHQW��7KHVH�ODQJXDJHV��DQG�WKH�WRROV�VXSSRUWLQJ�WKHP��KDYH�EURXJKW�ZLWK�WKHP
WKH� DELOLW\� WR� VKDUH� DQG� GLVWULEXWH� SLHFHV� RI� DSSOLFDWLRQV� WKURXJK� DSSURDFKHV� VXFK� DV� 9LVXDO� %DVLF
&RQWUROV� �9%;V��� $FWLYH;� FRQWUROV�� FODVV� OLEUDULHV�� DQG� -DYD� %HDQV�� $V� WKHVH� WHFKQRORJLHV� KDYH
PDWXUHG�� VR� KDV� XQGHUVWDQGLQJ� DERXW� KRZ� WR� GHYHORS� SLHFHV� RI� DSSOLFDWLRQV� IROORZLQJ� WKHVH
DSSURDFKHV��1RWLRQV�RI�FRPSRQHQW�RULHQWHG�GHYHORSPHQW�DUH�QR�ORQJHU�IRUHLJQ�WR�PDQ\�RI�WRGD\·V
DSSOLFDWLRQ�GHYHORSHUV�

(DFK� RI� WKHVH� FRPSRQHQW� DSSURDFKHV� UHOLHV� RQ� VRPH� XQGHUO\LQJ� VHUYLFHV� WR� SURYLGH� WKH
FRPPXQLFDWLRQ�DQG�FRRUGLQDWLRQ�QHFHVVDU\�WR�PDNH�DSSOLFDWLRQV�IURP�FRPSRQHQWV��7KH�FRPSRQHQW
LQIUDVWUXFWXUH�DFWV�DV� WKH�´SOXPELQJµ�WKDW�DOORZV�FRPPXQLFDWLRQ�DPRQJ�FRPSRQHQWV��,Q�RUGHU�IRU
FRPSRQHQWV� WR� FRPPXQLFDWH� WKH\�PXVW� VKDUH� DQ� XQGHUVWDQGLQJ� RI� KRZ� WR� XVH� WKH� LQIUDVWUXFWXUH�
7KLV� FRXOG� EH� DV� VLPSOH� DV� D� VHW� RI� QDPLQJ� VWDQGDUGV� IRU� RSHUDWLRQV�� D� VWDQGDUG� SODFH� WR� SXW
LQIRUPDWLRQ�DERXW�WKH�FRPSRQHQWV��DQG�LQ�SDUWLFXODU�D�VHW�RI�FRQYHQWLRQV�DERXW�KRZ�WR�PDNH�XVH�RI
RWKHU�FRPSRQHQWV�XVLQJ�WKH�LQIUDVWUXFWXUH���,Q�DGGLWLRQ��WKLV�LQIUDVWUXFWXUH�PD\�SURYLGH�IXQFWLRQDOLW\
LQ�D�QXPEHU�RI�DUHDV�WR�DOORZ�FRPSRQHQWV�XVLQJ�WKH�LQIUDVWUXFWXUH�WR�GR�VR�HIIHFWLYHO\�DQG�HIILFLHQWO\�
7KLV�PD\�LQFOXGH�VHUYLFHV�WR�

n ILQG�RXW�ZKDW�FRPSRQHQWV�DUH�FXUUHQWO\�FRQQHFWHG�WR�WKH�LQIUDVWUXFWXUH�

n PDNH�UHIHUHQFH�WR�RWKHU�FRPSRQHQWV�YLD�VRPH�PHDQLQJIXO�QDPLQJ�VFKHPH�

n JXDUDQWHH�RQFH�RQO\�GHOLYHU\�RI�PHVVDJHV�EHWZHHQ�FRPSRQHQWV�

n PDQDJH�WUDQVDFWLRQV�FRQVLVWLQJ�RI�PXOWLSOH�LQWHUDFWLRQV�DPRQJ�FRPSRQHQWV�

n DOORZ�VHFXUH�FRPPXQLFDWLRQ�EHWZHHQ�FRPSRQHQWV�

�����������������������������������������������������
��6XFK�D�VWDQGDUG�LV�VRPHWLPHV�UHIHUUHG�WR�DV�D�&RPSRQHQW�0RGHO�



�

$�QXPEHU�RI�FRPSRQHQW� LQIUDVWUXFWXUH� WHFKQRORJLHV�KDYH�EHHQ�GHYHORSHG�� �7KHUH� VHHP�WR�EH
WKUHH�VSHFLILF� LQIUDVWUXFWXUHV�RQ�ZKLFK�VRPH�PHDVXUH�RI�VWDQGDUGL]DWLRQ�LV�EHJLQQLQJ�WR�RFFXU��DQG
IRU� ZKLFK� PDQ\� FRPSRQHQWV�� WRROV�� DQG� PHWKRGV� DUH� QRZ� DYDLODEOH� ²� WKH� 2EMHFW� 0DQDJHPHQW
*URXS·V� �20*V��&RPPRQ�2EMHFW�5HTXHVW�%URNHU�$UFKLWHFWXUH� �&25%$��� 6XQ·V� -DYD�%HDQV� DQG
(QWHUSULVH� -DYD� %HDQV�� DQG�0LFURVRIW·V� &RPSRQHQW�2EMHFW�0RGHO� �&20�� DQG�'LVWULEXWHG� &20
�'&20���(DFK�RI�WKHVH�FRPSRQHQW�LQIUDVWUXFWXUH�WHFKQRORJLHV�ZDV�GLVFXVVHG�DW�WKH�ZRUNVKRS��ZLWK
SDUWLFLSDQWV�UHODWLQJ�H[DPSOHV�RI�WKHLU�XVH�LQ�YDULRXV�RSHUDWLRQDO�FRQWH[WV�

7RROV�DQG�HQYLURQPHQWV�VXSSRUWLQJ�HDFK�RI�WKHVH�WHFKQRORJLHV�DUH�ZLGHO\�DYDLODEOH��DQG�LQ�XVH�LQ
D�ODUJH�QXPEHU�RI�RUJDQL]DWLRQV��0DQ\�EHQHILWV�RI�XVLQJ�WKHVH�WRROV�DUH�EHLQJ�UHDOL]HG��+RZHYHU��DV
KLJKOLJKWHG�E\�D�QXPEHU�RI�ZRUNVKRS�SDUWLFLSDQWV��LW�LV�DOVR�EHLQJ�IRXQG�WKDW�PDQ\�FKDOOHQJHV�PXVW
EH�IDFHG�ZKHQ�XVLQJ�WKHVH� WRROV�IRU� WKH�GHYHORSPHQW�RI� ODUJHU�DSSOLFDWLRQV�� LQ� WKH�PDQDJHPHQW�RI
PXOWLSOH�YHUVLRQV�RI�FRPSRQHQWV��DQG�ZKHQ�LQWHJUDWLQJ�FRPSRQHQWV�GHYHORSHG�E\�GLIIHUHQW�SHRSOH
XVLQJ�D�YDULHW\�RI�WHFKQRORJLHV�

(92/9,1*�%86,1(66�$1'�25*$1,=$7,21$/�&217(;7

)DU� IURP� FRQFHQWUDWLQJ� H[FOXVLYHO\� RQ� FRPSRQHQW� WHFKQRORJ\� LVVXHV�� D� QXPEHU� RI� ZRUNVKRS
SDUWLFLSDQWV� EURDGHQHG� WKH� VFRSH� RI� WKH� GLVFXVVLRQ� WR� FRQVLGHU� WKH� EXVLQHVV� DQG� RUJDQL]DWLRQDO
FRQWH[W� ZLWKLQ� ZKLFK� &%6(� PXVW� RSHUDWH�� $� QXPEHU� RI� LPSRUWDQW� UHFHQW� GHYHORSPHQWV� LQ� WKLV
UHJDUG�ZHUH�VXJJHVWHG�

)LUVW�� WKH� VW\OH� DQG� DUFKLWHFWXUH� RI� WKH� DSSOLFDWLRQV� EHLQJ� GHYHORSHG� KDV� VLJQLILFDQWO\� FKDQJHG�
2YHU�WKH�SDVW�IHZ�\HDUV�WKHUH�KDV�EHHQ�D�PDMRU�VKLIW�IURP�FHQWUDOL]HG�PDLQIUDPH�EDVHG�DSSOLFDWLRQV
DFFHVVHG� YLD� WHUPLQDOV� RYHU� SURSULHWDU\� QHWZRUNV� WRZDUG� GLVWULEXWHG�� PXOWL�WLHUHG� DSSOLFDWLRQV
UHPRWHO\�DFFHVVLEOH�IURP�D�YDULHW\�RI�FOLHQW�PDFKLQHV�RYHU� LQWUDQHWV�DQG�WKH�LQWHUQHW��%XLOGLQJ�VXFK
DSSOLFDWLRQV� UHTXLUHV� DSSOLFDWLRQ� GHYHORSPHQW� WRROV� DQG� WHFKQLTXHV� WR� HYROYH� WR� VXSSRUW� QHZ
PHWKRGV�DQG�DSSURDFKHV�IRU�DSSOLFDWLRQ�GHYHORSPHQW��:KHUH�RUJDQL]DWLRQV�XVHG�WR�EH�LQYROYHG�LQ�D
VPDOO�QXPEHU�RI�ODUJH�SURMHFWV��WKH\�QRZ�DUH�W\SLFDOO\�LQYROYHG�LQ�D�ODUJHU�QXPEHU�RI�VPDOOHU�SURMHFWV
ZKRVH�UHVXOWV�PXVW�EH�VKDUHG�

6HFRQG�� RUJDQL]DWLRQV� KDYH� PDGH� VLJQLILFDQW� ILQDQFLDO� DQG� LQWHOOHFWXDO� LQYHVWPHQW� LQ� WKH
DSSOLFDWLRQV�WKH\�KDYH�EXLOW�RYHU� WKH�SDVW� WZR�GHFDGHV��7KH�UHVRXUFHV�UHTXLUHG�IRU�GHYHORSLQJ�QHZ
DSSOLFDWLRQV�IURP�VFUDWFK�DUH�W\SLFDOO\�QRW�DYDLODEOH��ZLWK�WKH�UHVXOW�WKDW�RUJDQL]DWLRQV�PXVW�ORRN�IRU
ZD\V� LQ� ZKLFK� WKH\� FDQ� OHYHUDJH� DQG� UHXVH� WKHLU� H[LVWLQJ� LQYHVWPHQW� DFURVV� D� UDQJH� RI� WKHLU
DSSOLFDWLRQV��,W�KDV�EHFRPH�RI�VWUDWHJLF�LPSRUWDQFH�WR�EH�DEOH�WR�UHXVH�H[LVWLQJ�NQRZOHGJH�WR�HQDEOH
QHZ� DSSOLFDWLRQV� WR� EH� DVVHPEOHG� TXLFNO\� DQG� UHOLDEO\�� 7R� DFKLHYH� WKLV� GHYHORSHUV� UHTXLUH� JUHDWHU
VXSSRUW�DQG�JXLGDQFH�IRU�GHFRPSRVLQJ�DSSOLFDWLRQV�LQWR�PHDQLQJIXO�SLHFHV��DQG�IRU�DVVHPEOLQJ�QHZ
DSSOLFDWLRQV�IURP�D�PL[WXUH�RI�QHZ�DQG�H[LVWLQJ�SLHFHV�

7KLUG�� RUJDQL]DWLRQV� EHJDQ� WR� UHDOL]H� WKH� VWUDWHJLF� LPSDFW� RQ� WKHLU� EXVLQHVV� SUDFWLFHV� KHOG� E\
VRIWZDUH�LQWHQVLYH� V\VWHPV� VXSSRUWLQJ� WKHLU� RUJDQL]DWLRQ�� 6LJQLILFDQW� FRVWV� ZHUH� H[SHULHQFHG� E\� D
QXPEHU�RI�RUJDQL]DWLRQV�WKDW�IRXQG�WKHPVHOYHV�ORFNHG�LQWR�SURSULHWDU\�VRIWZDUH�VROXWLRQV��7\SLFDOO\
WKLV�DURVH�IURP�WZR�VRXUFHV��2Q�WKH�RQH�KDQG��VRPH�RUJDQL]DWLRQV�KDG�DWWHPSWHG�WR�GHYHORS�ODUJH
SDUWV�RI� WKHLU� VRIWZDUH� LQIUDVWUXFWXUH� �ERWK�V\VWHPV�VRIWZDUH� DQG� DSSOLFDWLRQ� VRIWZDUH�� WKHPVHOYHV�
2IWHQ�WKH\�IRXQG�WKHPVHOYHV�UHVSRQVLEOH�IRU�D�JURZLQJ��DQG�YHU\�H[SHQVLYH��VRIWZDUH�PDLQWHQDQFH
EDFNORJ��)UHTXHQWO\�WKH\�IRXQG�WKHPVHOYHV�DW�D�GLVDGYDQWDJH�DJDLQVW�PRUH�DJLOH�RUJDQL]DWLRQV��ZKLFK
FRXOG� TXLFNO\� UHVSRQG� WR� FXVWRPHU� DQG�PDUNHW� FKDQJHV� E\� XSGDWLQJ� RU� UHSODFLQJ� WKHLU� FRPSXWHU
LQIUDVWUXFWXUH��2Q� WKH� RWKHU� KDQG�� VRPH� RUJDQL]DWLRQV� IRXQG� WKDW� WKH\� KDG� UHOLHG� WRR�PXFK� RQ� D
VLQJOH�SURGXFW�IURP�VLQJOH�YHQGRU�IRU�WKHLU�FRPSXWLQJ�LQIUDVWUXFWXUH��7KH�UHVXOWDQW�´YHQGRU�ORFN�LQµ
PDGH�LW�GLIILFXOW�WR�WDNH�DGYDQWDJH�RI�D�IUHH�PDUNHW�RI�FRPSXWLQJ�VXSSOLHUV��OHIW�LPSRUWDQW�GHFLVLRQV
DERXW�FRPSXWLQJ�LQIUDVWUXFWXUH�LQ�WKH�KDQGV�RI�WKLUG�SDUWLHV��DQG�RIWHQ�VLJQLILFDQWO\�UHGXFHG�WKH�HDVH
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ZLWK�ZKLFK�LQIRUPDWLRQ�FRXOG�EH�VKDUHG�DPRQJ�SDUWQHU�RUJDQL]DWLRQV��$�SDUWLFXODU�H[DPSOH�RI�WKLV
KDV�EHHQ�WKH�PRYH�WRZDUG�FRPSOHWH��SDFNDJHG�DSSOLFDWLRQV�WKDW�DUH�IUHTXHQWO\�IRXQG�WR�EH�ZLWKRXW
WKH� IOH[LELOLW\� UHTXLUHG� WR� EH� UHDGLO\� FXVWRPL]HG� IRU� VSHFLILF� RUJDQL]DWLRQDO� QHHGV�� 2UJDQL]DWLRQV
EHJDQ� WR� ORRN� IRU� DQ� DSSURSULDWH�EDODQFH� EHWZHHQ�ZULWLQJ� HYHU\WKLQJ� IURP� VFUDWFK� HDFK� WLPH�� DQG
EHLQJ�DEOH�WR�HYROYH�H[LVWLQJ�V\VWHPV�DW�D�VXIILFLHQW�UDWH�WR�PHHW�FKDQJLQJ�EXVLQHVV�QHHGV�

)LQDOO\��DQG�SHUKDSV�PRVW�LPSRUWDQWO\��D�UHYROXWLRQ�KDV�RFFXUUHG�LQ�WKH�EXVLQHVV�HQYLURQPHQW�LQ
ZKLFK� RUJDQL]DWLRQV� RSHUDWH�� $� NH\� WR� WKH� VXFFHVV� RI� PDQ\� RUJDQL]DWLRQV� LV� WR� PDLQWDLQ� VRPH
PHDVXUH� RI� VWDELOLW\� DQG� SUHGLFWDELOLW\� LQ� WKH� PDUNHWV� LQ� ZKLFK� WKH\� RSHUDWH�� LQ� WKH� WHFKQRORJ\
HPSOR\HG� WR� VXSSRUW� LWV� FRUH� EXVLQHVVHV�� DQG� LQ� WKH� VWUXFWXUH� RI� WKH� RUJDQL]DWLRQ� LWVHOI�
8QIRUWXQDWHO\��WKH�SDVW�IHZ�\HDUV�KDV�VHHQ�DQ�LQH[RUDEOH�ULVH�LQ�UDWH�RI�FKDQJH�IDFHG�E\�RUJDQL]DWLRQV
LQ�DOO�RI�WKHVH�DUHDV��6WUDWHJLF�DGYDQWDJH�FDQ�EH�JDLQHG�E\�WKRVH�RUJDQL]DWLRQV�WKDW�FDQ�GHDO�ZLWK�WKHVH
FKDQJHV�PRVW�HIIHFWLYHO\��7KH�DELOLW\�WR�PDQDJH�FRPSOH[LW\�DQG�UDSLGO\�DGDSW�WR�FKDQJH�KDV�EHFRPH
DQ�LPSRUWDQW�GLIIHUHQWLDWRU�DPRQJ�FRPSHWLQJ�RUJDQL]DWLRQV�

7KH� VROXWLRQ� WR� WKHVH� SUREOHPV� VHHPHG� WR� OLH� LQ� DQ� DSSURDFK� WR� VRIWZDUH� GHYHORSPHQW� WKDW
DGGUHVVHV�HDFK�RI�WKHVH�UHTXLUHPHQWV��7KH�ZRUNVKRS�KLJKOLJKWHG�WKH�JRDOV�RI�&%6(�DV�WKH�QHHG�WR�

n HPEUDFH� WKH� RSSRUWXQLWLHV� RIIHUHG� E\� QHZ� WHFKQRORJLHV� LQ� WKH� GHOLYHU\� DQG
GHSOR\PHQW�RI�VRIWZDUH�V\VWHPV�

n HQFRXUDJH�UHXVH�RI��FRUH�IXQFWLRQDOLW\�DFURVV�DSSOLFDWLRQV�

n HQDEOH� IOH[LEOH�XSJUDGH�DQG�UHSODFHPHQW�RI�SLHFHV�RI� D� V\VWHP�ZKHWKHU�GHYHORSHG
LQ�KRXVH��E\�WKLUG�SDUWLHV��RU�SXUFKDVHG�RII�WKH�VKHOI�

n HQFDSVXODWH� WKH� EHVW� SUDFWLFHV� RI� RUJDQL]DWLRQV� LQ� D� ZD\� WKDW� DOORZV� WKHP� WR� EH
UHSODFHG�LQ�WKH�IDFH�RI�D�YDULHW\�RI�GLIIHUHQW�FKDQJH�VFHQDULRV�

/$5*(�6&$/(�,03/,&$7,216�2)�&%6(�21�25*$1,=$7,216

:RUNVKRS�SDUWLFLSDQWV� H[SHULHQFHG�ZLWK�&%6(�GHYHORSPHQW� SURMHFWV�ZHUH� TXLFN� WR� SRLQW� RXW
WKDW�&%6(�LV�PXFK�PRUH�WKDQ�VLPSO\�XVLQJ�REMHFW�UHTXHVW�EURNHUV��VHWWLQJ�XS�D�OLEUDU\�RI�XVHIXO�FRGH�
RU� DFTXLULQJ�9LVXDO�%DVLF� FRQWUROV�RYHU� WKH� LQWHUQHW��:KLOH� WKHVH�PD\� DOO� EH� WDFWLFDO� DSSURDFKHV� WR
UHDOL]H�&%6(��WKHUH�LV�PRUH�VWUDWHJLF�WKLQNLQJ�DQG�SODQQLQJ�WKDW�PXVW�WDNH�SODFH�IRU�DQ�RUJDQL]DWLRQ
WR�VXFFHVVIXOO\�DSSO\�&%6(�DV�NH\�DSSURDFK�WR�VRIWZDUH�GHYHORSPHQW�� ,Q�SDUWLFXODU�� WKHUH�DUH�YHU\
EURDG� LPSOLFDWLRQV� RI� &%6(� DV� D� QHZ� DSSURDFK� WR� EXLOGLQJ�� DFTXLULQJ�� DVVHPEOLQJ�� DQG� HYROYLQJ
V\VWHPV��$V� D� UHVXOW�� IRU�&%6(� WR� EH� VXFFHVVIXOO\� DGRSWHG�ZLWKLQ� DQ� RUJDQL]DWLRQ�PDQ\� FRQFHUQV
PXVW�EH�DGGUHVVHG�

7ZR�FODVVHV�RI�FRQFHUQV�FDQ�XVHIXOO\�EH�GLVWLQJXLVKHG��EDVHG�RQ�ZKHWKHU�FRPSRQHQWV�DUH�XVHG�DV
D� GHVLJQ� SKLORVRSK\� LQGHSHQGHQW� IURP� DQ\� FRQFHUQ� IRU� UHXVLQJ� H[LVWLQJ� FRPSRQHQWV�� RU� ZKHWKHU
FRPSRQHQWV� DUH� RII�WKH�VKHOI� EXLOGLQJ� EORFNV� XVHG� IRU� WKH� GHVLJQ� DQG� LPSOHPHQWDWLRQ� RI� D
FRPSRQHQW�EDVHG�V\VWHP����7KLV�GLVWLQFWLRQ�ZDV�LOOXVWUDWHG�HDUOLHU�DV�D�PDMRU�GLIIHUHQFH�LQ�SHUVSHFWLYH
KHOG�E\�ZRUNVKRS�SDUWLFLSDQWV����)RU�GLVFXVVLRQ�SXUSRVHV�ZH�ZLOO�GHQRWH�WKHVH�FODVVHV�DV�&%6(�ZLWK
DEVWUDFW�FRPSRQHQWV�DQG�&%6(�ZLWK�RII�WKH�VKHOI�FRPSRQHQWV�� UHVSHFWLYHO\�� �$V�QRWHG�HDUOLHU� WKLV
GLVWLQFWLRQ�LV�XVHIXO�GHVSLWH�WKH�IDFW�WKDW�WKHVH�FODVVHV�RI�LVVXHV�UDUHO\�H[LVW�LQ�LVRODWLRQ�RI�HDFK�RWKHU�
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&%6(�ZLWK�DEVWUDFW�FRPSRQHQWV�

&%6(�ZLWK� DEVWUDFW� FRPSRQHQWV� LQYROYHV� UDGLFDOO\� UHWKLQNLQJ� WKH� UHODWLRQVKLS�EHWZHHQ�GHVLJQ�
UHTXLUHPHQWV��DQG�FRPSRQHQWV��)XQGDPHQWDOO\�� LW�UHTXLUHV�QHZ�PHWKRGV�IRU� VRIWZDUH�GHYHORSPHQW
WR� EH� GHYHORSHG� DQG� DSSOLHG�� QHZ� SURFHVVHV�� DQG� WKH� DYDLODELOLW\� RI� SRZHUIXO� WRROV� WR� DXWRPDWH
JHQHUDWLRQ�DQG�PDQDJHPHQW�RI�FRPSRQHQWV�DQG�LQWHUIDFHV��7KHVH�&%6(�RULHQWHG�PHWKRGV�DQG�WRROV
DUH� FXUUHQWO\� XQGHU� GHYHORSPHQW� DQG� SURYLGH� DQ� LQWHUIDFH�EDVHG� GHVLJQ� IRFXV� WR� GHYHORSPHQW
FRQFHQWUDWLQJ� RQ� WKH� EDVLF� FRPSRQHQW� DUFKLWHFWXUH� RI� D� VROXWLRQ�� $V� H[SHULHQFHG� E\� ZRUNVKRS
SDUWLFLSDQWV�� VXFK� DQ� DSSURDFK� SURYLGHV� VWDELOLW\� RI� D� V\VWHP� GHVLJQ� DW� WKH� LQWHUIDFH� OHYHO�
FRQFHQWUDWHV� DWWHQWLRQ�RQ�FROODERUDWLRQV� DPRQJ� LQWHUIDFHV� DV� WKH�EDVLV� IRU� XQGHUVWDQGLQJ� D� V\VWHP
DUFKLWHFWXUH�� DQG� HQDEOHV� UHXVH� DQG� UHSODFHPHQW� RI� LPSOHPHQWDWLRQV� FRQIRUPLQJ� WR� WKH� LQWHUIDFH
VSHFLILFDWLRQV��$�QXPEHU�RI�&%6(�PHWKRGV�DUH�EHJLQQLQJ�WR�HPHUJH�>�������@�DQG�DUH�EHLQJ�WUDFNHG
RU�DSSOLHG�LQ�FXUUHQW�SURMHFWV��+RZHYHU��ZRUNVKRS�SDUWLFLSDQWV�ZHUH�HDJHU�WR�SRLQW�RXW�WKDW�D�JUHDW
GHDO�RI�IXUWKHU�H[SHULHQFH�ZLWK�WKHVH�DSSURDFKHV�LV�UHTXLUHG�

2QH� SDUWLFXODU� FRQVHTXHQFH� RI� WKLV� UHYROXWLRQ� LQ� GHVLJQ� DSSURDFKHV� ZDV� SRLQWHG� RXW� E\� D
QXPEHU�RI�ZRUNVKRS�SDUWLFLSDQWV��D�GUDPDWLF�FKDQJH�LQ�WKH�SULPDU\�UROHV�RI�VRIWZDUH�HQJLQHHUV��DQG
WKH�VNLOOV�WKH\�UHTXLUH�WR�EH�HIIHFWLYH��$�QXPEHU�RI�RUJDQL]DWLRQV�PRYLQJ�WRZDUG�D�&%6(�DSSURDFK
KDYH� IRXQG� WKDW� WKH�PXVW� UH�WKLQN� WKH� RUJDQL]DWLRQ� RI� WKHLU� WHDPV� WR� FRQFHQWUDWH� RQ� FRPSRQHQW
SURYLVLRQLQJ�ZLWKLQ�D�ZHOO�GHILQHG�FRPSRQHQW�DUFKLWHFWXUH��)LQGLQJ�SHRSOH�ZKR�FDQ�RSHUDWH� LQ�WKLV
HQYLURQPHQW� LV� SURYLQJ� WR� EH� D� PDMRU� FKDOOHQJH�� 7KH� ODFN� RI� WKH� DSSURSULDWH� VNLOOV� ZLWKLQ� DQ
RUJDQL]DWLRQ�FRXOG�VHYHUHO\�KDPSHU�WKH�DGRSWLRQ�RI�&%6(�

$Q� LPSRUWDQW� LVVXH� UDLVHG� E\� 'U�� .R]DF]\QVNL� ZDV� WKDW� WKH� PDMRU� GD\�WR�GD\� FKDOOHQJH
RUJDQL]DWLRQV�IDFH�LQ�PRYLQJ�WR�D�&%6(�DSSURDFK�ZLOO�EH� LQ�WKH�PDQDJHPHQW�RI�FRPSRQHQW�EDVHG
DSSOLFDWLRQV� DV� WKH\� DUH� GHSOR\HG�� DQG� PDLQWDLQHG�� DQG� FRQWLQXH� WR� HYROYH�� � ,W� LV� H[SHFWHG�� IRU
H[DPSOH��WKDW�PXOWLSOH�FRPSRQHQWV�ZLOO�EH�DYDLODEOH�SURYLGLQJ�VLPLODU�IXQFWLRQDOLW\��PDQ\�YHUVLRQV�RI
WKH�VDPH�FRPSRQHQW�ZLOO�HPHUJH��PXOWLSOH�FRQILJXUDWLRQV�RI�VHWV�RI�FRPSRQHQWV�ZLOO�EH�LQ�XVH��DQG
VR�RQ��7UDGLWLRQDO�FRQILJXUDWLRQ�PDQDJHPHQW�DQG�YHUVLRQ�FRQWURO� WHFKQLTXHV�SURYLGH�DQ� LPSRUWDQW
VWDUWLQJ� SRLQW� WR� PDQDJH� VRPH� RI� WKH� LVVXHV� WKDW� DULVH�� +RZHYHU�� DV� WKH� HPSKDVLV� PRYHV� IURP
PRQROLWKLF� GHYHORSPHQW� DQG� GHSOR\PHQW� WR� FRPSRQHQW�RULHQWHG� DSSURDFKHV�� LW� KDV� RIWHQ� EHHQ
IRXQG�WKDW�QHZ�PDQDJHPHQW�PHWKRGV�DQG�WRROV�DUH�HVVHQWLDO��,Q�SDUWLFXODU��KLJK�FRPSRVHDELOLW\�LQ�D
SURGXFW� OLQH� VHWWLQJ� DPRXQWV� WR�PDVV� FXVWRPL]DWLRQ� DQG� WKLV� LQWURGXFHV� WUHPHQGRXV� FRQILJXUDWLRQ
PDQDJHPHQW� FKDOOHQJHV� DQG� VXSSRUW� FKDOOHQJHV�� 7KHUH� DUH�PDQ\� RSSRUWXQLWLHV� IRU� QHZ� WRROV� DQG
WHFKQLTXHV�LQ�WKLV�DUHD�

&%6(�ZLWK�RII�WKH�VKHOI �FRPSRQHQWV�

&%6(� ZLWK� RII�WKH�VKHOI� FRPSRQHQWV� PRYHV� RUJDQL]DWLRQV� IURP� WKH� WDVN� RI� DSSOLFDWLRQ
GHYHORSPHQW�WR�RQH�RI�DSSOLFDWLRQ�DVVHPEO\��7KH�SULPDU\�DSSURDFK�XVHG�WR�FRQVWUXFW�DQ�DSSOLFDWLRQ
LV�QRZ�WKH�XVH�RI�SUH�GHYHORSHG�SLHFHV��,Q�PDQ\�FDVHV�WKHVH�SLHFHV�KDYH�EHHQ�GHYHORSHG�DW�GLIIHUHQW
WLPHV��E\�GLIIHUHQW�JURXSV�RI�SHRSOH��DQG�ZLWK�PDQ\�GLIIHUHQW�VW\OHV�RI�XVH�LQ�PLQG��7KHUH�DUH�PDQ\
LPSOLFDWLRQV� RI�PDNLQJ� VXFK� D� FKDQJH�� ZKLFK� ZH� LOOXVWUDWH� E\� FRQVLGHULQJ� RQH� SDUWLFXODU� VFHQDULR
KLJKOLJKWHG� LQ� GHWDLO� DW� WKH� ZRUNVKRS�� EODFN� ER[� DVVHPEO\� RI� FRPPHUFLDO� RII�WKH�VKHOI� �&276�
FRPSRQHQWV�

'XULQJ� WKH� ZRUNVKRS� VRPH� GHWDLOV� ZHUH� GLVFXVVHG� UHJDUGLQJ� WKH� H[SHULHQFHV� RI� RQH� 8�6�
*RYHUQPHQW�FRPPDQG�DQG�FRQWURO�DSSOLFDWLRQ�GHYHORSHG�XVLQJ�D�ODUJH�QXPEHU�RI�FRPPHUFLDO�RII�
WKH�VKHOI�SDFNDJHV��,Q�DVVHPEOLQJ�&276�FRPSRQHQWV� WKH�RUJDQL]DWLRQ�ZDV�SODFHG� LQ�D� VLWXDWLRQ� LQ
ZKLFK� WKH\� KDG� OLPLWHG� DFFHVV� WR� WKH� LQWHUQDO� GHVLJQ� RI� WKH� FRPSRQHQW�� SUH�GHILQHG� RSWLRQV� IRU



��

FXVWRPL]LQJ�WKH�FRPSRQHQW·V�EHKDYLRU��QR�DELOLW\� WR� LQIOXHQFH�WKH�UHOHDVH�F\FOH�RI�QHZ�YHUVLRQV�RI
WKH�FRPSRQHQW�� DQG� WRWDO� UHOLDQFH�RQ� WKH� ORQJ�WHUP�YLDELOLW\�� LQWHJULW\�� DQG� DELOLW\�RI� WKH�SDFNDJHV·
PDLQWDLQHUV��$V�D�UHVXOW��PDQ\�DVSHFWV�RI�WKH�GHVLJQ��DVVHPEO\��WHVWLQJ��GHSOR\PHQW��DQG�PDLQWHQDQFH
RI�D�V\VWHP�ZHUH�HIIHFWHG��$V�ZHOO�GRFXPHQWHG�LQ�>�@��LQ�VXFK�FDVHV�WKH�GHYHORSPHQW�HIIRUW�EHFRPHV
RQH�RI�JUDGXDO�GLVFRYHU\�DERXW�WKH�FRPSRQHQWV��WKHLU�FDSDELOLWLHV��WKHLU�LQWHUQDO�DVVXPSWLRQV��DQG�WKH
LQFRPSDWLELOLWLHV�WKDW�DULVH�ZKHQ�WKH\�DUH�XVHG�LQ�FRQFHUW��,Q�IDFW��DV�H[SHULHQFHG�LQ�WKLV�H[DPSOH��WKH
DUFKLWHFWXUH� RI� D� &276�EDVHG� V\VWHP� RIWHQ� GHJHQHUDWHV� LQWR� D� VHULHV� RI� FRQWLQJHQF\� DQG� ULVN
PLWLJDWLRQ� VWUDWHJLHV� EDVHG� RQ� WKLV� GLVFRYHUHG� LQIRUPDWLRQ�� 7KH� ZRUNVKRS� FRQFOXGHG� WKDW� DV� WKH
HPSKDVLV�RQ�RXW�VRXUFLQJ�RI� V\VWHPV� DQG� LQFUHDVHG�XVH�RI�&276�FRPSRQHQWV� FRQWLQXHV� WR�JURZ�
PDQ\�LPSURYHPHQWV�DUH�QHHGHG�LQ�WKH�ZD\V�LQ�ZKLFK�VXFK�FRPSRQHQWV�DUH�GRFXPHQWHG��DVVHPEOHG�
DGDSWHG��DQG�FXVWRPL]HG�

6800$5<

7KH� DGRSWLRQ� RI� VRIWZDUH� WHFKQRORJ\� DV� NH\� WR� EXVLQHVV� HQWHUSULVHV� LQ� DOO� PDUNHW� VHFWRUV� LV
JHQHUDWLQJ�WUHPHQGRXV�GHPDQG�IRU�PRUH�IOH[LEOH�HQWHUSULVH�V\VWHPV���7KLV�GHPDQG�FRLQFLGHV�ZLWK�D
PDWXULQJ�VRIWZDUH�WHFKQRORJ\�LQIUDVWUXFWXUH�IRU�EXLOGLQJ�GLVWULEXWHG�HQWHUSULVH�V\VWHPV�� �&%6(�LV�D
QHZ�VW\OH�RI�VRIWZDUH�V\VWHP�GHYHORSPHQW�WKDW�LV�HPHUJLQJ�IURP�WKLV�JURZLQJ�GHPDQG�DQG�PDWXULQJ
WHFKQRORJ\��:KLOH�&%6(�LV� VWLOO� HYROYLQJ�� DQG�ZKLOH� WKHUH� LV� D�GLYHUVLW\�RI�SHUVSHFWLYHV�DERXW�ZKDW
&%6(� LV� DOO� DERXW�� WKHUH� LV� OLWWOH� GRXEW� WKDW� VRPHWKLQJ� LV� KDSSHQLQJ�� ZH� DUH� FDOOLQJ� WKDW� VRPHWKLQJ
&%6(��DQG�WKDW�WKH�RXWOLQHV�RI�&%6(�DUH�EHFRPLQJ�FOHDUHU�DOO�WKH�WLPH�

7KH� ,&6(�:RUNVKRS� RQ� &%6(� SURYLGHG� DQ� RSSRUWXQLW\� IRU� UHVHDUFKHUV� DQG� SUDFWLWLRQHUV� WR
VKDUH� WKHLU�GLIIHULQJ�SHUVSHFWLYHV�RQ�&%6(�� �$�V\QWKHVLV�RI� WKHVH�GLIIHUHQW�SHUVSHFWLYHV�KHOSHG� WKH
ZRUNVKRS� SDUWLFLSDQWV� WR� XQGHUVWDQG� EHWWHU� WKH� QDWXUH� RI� FRPSRQHQWV�� ZKDW� LV� PRWLYDWLQJ� WKH
HPHUJHQFH� RI� &%6(�� DQG� ZKDW� SRWHQWLDO� LPSOLFDWLRQV� RI� &%6(� DUH� RQ� RUJDQL]DWLRQV�� � 7KH� ,&6(
&%6(�:RUNVKRS�LV�QRW�WKH�ILUVW�RU�RQO\�IRUXP�IRU�H[SORULQJ�&%6(�FRQFHSWV��+RZHYHU��DV�D�SUHPLHU
FRQIHUHQFH�RQ�VRIWZDUH�HQJLQHHULQJ��,&6(�SURYLGHV�D�VXSHUE�FRQWH[W�IRU�WKLV�W\SH�RI�ZRUNVKRS�

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

7KDQNV�DUH�GXH�WR�WKH�,&6(�ZRUNVKRS�RUJDQL]HUV�DQG�'U��0LNLR�$R\DPD�LQ�SDUWLFXODU��IRU�WKH
H[FHOOHQW� ZRUNVKRS� DUUDQJHPHQWV�� � 7KDQNV� DOVR� WR� :RMWHN� .R]DF]\QVNL� �66$�� IRU� KLV� GHWDLOHG
UHFRUGLQJ�RI�WKH�VXPPDU\�VHVVLRQ��DQG�WR�:RMWHN�.R]DF]\QVNL��3KLOLSSH�.UXFKWHQ��5DWLRQDO���&KULV
'HOODURFDV��0,7���'DYLG�&DUQH\��6(,��DQG�0LNLR�$R\DPD�IRU�WKHLU�FRPPHQWV�RQ�WKLV�VXPPDU\�

5()(5(1&(6

>�@�'��'·6RX]D�DQG�$�&��:LOOV��´2EMHFWV��&RPSRQHQWV��DQG�)UDPHZRUNV�ZLWK�80/��7KH�&DWDO\VLV
$SSURDFKµ��$GGLVRQ�:HVOH\�������

>�@�3��&RDG��´-DYD�'HVLJQ��%XLOGLQJ�%HWWHU�$SSOLFDWLRQV�DQG�$SSOHWVµ��3UHQWLFH�+DOO�������

>�@�3��$OOHQ� DQG� 6��)URVW�� ´&RPSRQHQW�%DVHG�'HYHORSPHQW� IRU�(QWHUSULVH� 6\VWHPV��$SSO\LQJ� WKH
6HOHFW�$SSURDFK��&DPEULGJH�8QLYHUVLW\�3UHVV��������

>�@�'��*DUODQ�HW�DO���´$UFKLWHFWXUDO�0LVPDWFK��:K\�LW�LV�+DUG�WR�%XLOG�6\VWHPV�2XW�RI�([LVWLQJ
3DUWVµ��,(((�6RIWZDUH��1RYHPEHU�����
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