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9DOLGDWLRQ� � 9HULI LFDWLRQ� �
DQG� 4 XDOLI LFDWLRQ

' LDQH�5�0 RXOG
3URMHFWLRQV�5HVHDUFK�,QF
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6RIWZDUH�/ LIH�DQG�&\ FOH�3URFHVVHV
$ XJ�� � � �
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6RIWZDUH�/ LIH�DQG�&\ FOH�3URFHVVHV
&\ FOH�3URFHVVHV
6HSW�� � � �

� � � � �

$ SULO�� � � �

0 LOLWDU\ �6WDQGDUG
6RIWZDUH�' HYHORSPHQW�
$ QG�' RFXPHQWDWLRQ
' HF�� � � �
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, ( ( ( �6WDQGDUGV
,( ( ( �( ,$ �� � � � � ��6WDQGDUG�IRU�,QIRUPDWLRQ�7HFKQRORJ\ �±
6RIWZDUH�/ LIH�&\ FOH�3URFHVVHV
$ GGUHVVHV�WKH�FRPSOHWH�VRIWZDUH�HQJLQHHULQJ�OLIH�F\ FOH��
IURP�DFTXLVLWLRQ�DQG�VXSSO\ ��WKURXJK�GHYHORSPHQW��WR�
RSHUDWLRQV�DQG�PDLQWHQDQFH
3URYLGHV�D�SURFHVV�IUDPHZRUN�XSRQ�ZKLFK�DQ�RUJDQL] DWLRQ�
FDQ�EXLOG�LWV�HQWHUSULVH�OHYHO�OLIH�F\ FOH�SURFHVVHV
7KHVH�HQWHUSULVH�OHYHO�SURFHVVHV�DUH�WKHQ�WDLORUHG�LQWR�
SURMHFWV��LQ�RUGHU�WR�PHHW�VSHFLILF�SURMHFW�OHYHO�
UHTXLUHPHQWV�
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6RI WZDUH�' HI HFWV�DQG�) DLOXUHV

' HIHFW� YDULDQFH�IURP �D�GHVLUHG�SURGXFW�DWWULEXWH��7ZR�W\ SHV�RI�
GHIHFWV�H[ LVW�LQ�VRIWZDUH��YDULDQFH�IURP �SURGXFW�VSHFLILFDWLRQV�
DQG�YDULDQFH�IURP �FXVWRP HU�H[ SHFWDWLRQ�

: URQJ�IXQFWLRQ

0 LVVLQJ�LQIRUP DWLRQ�

( [ WUD�H[ HFXWLRQV�LQ�WKH�VRIWZDUH

$�' HIHFW�KDV�QR�LP SDFW�XQWLO�LW�DIIHFWV�WKH�XVHU�RU�WKH�
RSHUDWLRQDO�V\ VWHP

�$�GHIHFW�WKDW�FDXVHV�DQ�HUURU�LQ�RSHUDWLRQ�RU�QHJDWLYHO\ �LP SDFWV�D�
XVHU�FXVWRP HU�LV�FDOOHG�D�IDLOXUH�³

7KH�UHODWLRQVKLS�EHWZHHQ�GHIHFWV�DQG�IDLOXUHV�LV�FRP SOH[ ���
6RP H�GHIHFWV�P D\ �QRW�FDXVH�DQ\ �IDLOXUHV��2 WKHUV�FDQ�FDXVH�
FULWLFDO�IDLOXUHV�
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&ULWLFDO�) DLOXUHV
&ULWLFDO�) DLOXUHV�,QYROYH�2 QH�RU�0 RUH�RI�WKH�) ROORZLQJ

3URGXFWLRQ�RI�LQFRUUHFW�UHVXOWV
$FFHSWDQFH�RI�XQDXWKRUL] HG�WUDQVDFWLRQV

/ RVV�RI�FRP SXWHU�ILOH�LQWHJULW\

,QDELOLW\ �WR�UHFRQVWUXFW�SURFHVVLQJ

/ RVV�LQ�FRQWLQXLW\ �RI�SURFHVVLQJ

6HUYLFH�SURYLGHG�WR�WKH�XVHU�GHJUDGHV�WR�DQ�XQDFFHSWDEOH�OHYHO
6HFXULW\ �RI�WKH�V\ VWHP �FDQ�EH�FRP SURP LVHG

3URFHVVLQJ�FDQQRW�FRP SO\ �ZLWK�SROLF\ �RU�JRYHUQP HQWDO�UHJXODWLRQ

8 QUHOLDEOH�V\ VWHP �UHVXOWV

' LIILFXOW\ �LQ�V\ VWHP �XVDJH�DQG�RSHUDWLRQ

1 RQ�P DLQWDLQDELOLW\ �RI�SURJUDP V
1 RQ�SRUWDEOH�V\ VWHP V

/ RVV�RI�DELOLW\ �WR�LQWHUFRQQHFW�ZLWK�RWKHU�FRP SXWHU�V\ VWHP V

8 QDFFHSWDEOH�SHUIRUP DQFH�OHYHO
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6RI WZDUH�4 XDOLW\
6RIWZDUH�4 XDOLW\

,( ( ( �VRIWZDUH�HQJLQHHULQJ�WHUP LQRORJ\ ���7KH�GHJUHH�WR�
ZKLFK�VRIWZDUH�SRVVHVVHV�D�GHVLUHG�FRP ELQDWLRQ�RI�
DWWULEXWHV�VXFK�DV�UHOLDELOLW\ ��P DLQWDLQDELOLW\ ��DYDLODELOLW\ ��
HWF��
$QRWKHU�,( ( ( �GHILQLWLRQ���7RWDOLW\ �RI�IHDWXUHV�DQG�
FKDUDFWHULVWLFV�RI�D�VRIWZDUH�SURGXFW�WKDW�EHDU�RQ�LWV�DELOLW\ �
WR�VDWLVI\ �JLYHQ�QHHGV��IRU�H[ DP SOH��FRQIRUP �WR�JLYHQ�
VSHFLILFDWLRQV�³

+ LJK�TXDOLW\ �6RIWZDUHHQVXUHV�
3UHFLVLRQ�LQ�QXP HULF�FDOFXODWLRQV
3HUIRUP V�KLJK�WUDQVLWLRQ�SURFHVVLQJ
( [ WUHP HO\ �ORQJ�P HDQ�WLP H�WR�IDLOXUH
8 QLQWHUUXSWHG�RSHUDWLRQ�GHVSLWH�KDUGZDUH�IDLOXUHV
( UURU�IUHH�H[ HFXWLRQ�RI�IXQFWLRQV
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6RI WZDUH�4 XDOLW\ �$ VVXUDQFH
6RIWZDUH�4 XDOLW\ �$ VVXUDQFH� LV�WKH�DFWLYLW\ �RI�
SURYLGLQJ�WR�DOO�FRQFHUQHG�WKH�HYLGHQFH�QHHGHG�WR�
HVWDEOLVK�FRQILGHQFH�WKDW�WKH�TXDOLW\ �IXQFWLRQ�LV�EHLQJ�
SHUIRUP HG�DGHTXDWHO\

,( ( ( �VRIWZDUH�( QJLQHHULQJ�WHUP LQRORJ\ ���4 $�LV�D�SODQQHG�
DQG�V\ VWHP DWLF�SDWWHUQ�RI�DOO�DFWLRQV�QHFHVVDU\ �WR�SURYLGH�
DGHTXDWH�FRQILGHQFH�WKDW�WKH�LWHP �RU�SURGXFW�FRQIRUP V�WR�
HVWDEOLVKHG�WHFKQLFDO�UHTXLUHP HQW��

8 QOLNH�WKH�KDUGZDUH�V\ VWHP V��VRIWZDUH�LV�QRW�VXEMHFW�
WR�ZHDU�RU�EUHDNDJH��FRQVHTXHQWO\ ��LWV�XVHIXOQHVV�
RYHU�WLP H�UHP DLQV�XQFKDQJHG�IURP �LWV�FRQGLWLRQV�DW�
GHOLYHU\ �

6RIWZDUH�TXDOLW\ �DVVXUDQFH�LV�D�V\ VWHP DWLF�HIIRUW�WR�
LP SURYH�WKDW�GHOLYHU\ �FRQGLWLRQ�
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6RI WZDUH�5HOLDELOLW\
6RIWZDUH�5 HOLDELOLW\ �LV�GHILQHG�DV�WKH�GHJUHH�WR�ZKLFK�
D�VRIWZDUH�SURGXFW�VDWLVILHV�LWV�UHTXLUHP HQWV�DQG�
GHOLYHUV�XVDEOH�VHUYLFHV�

7KH�SUREDELOLW\ �WKDW�WKH�VRIWZDUH�ZLOO�H[ HFXWH�IRU�D�
SDUWLFXODU�SHULRG�RI�WLP H�ZLWKRXW�IDLOXUH�ZHLJKWHG�E\ �WKH�
FRVW�WR�WKH�XVHU�RI�HDFK�IDLOXUH�HQFRXQWHUHG�
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9HULI LFDWLRQ�DQG�9DOLGDWLRQ
6RIWZDUH�YHULILFDWLRQ�DQG�YDOLGDWLRQ��9 	 9 ��SURFHVVHV�GHWHUPLQH�

7KDW�GHYHORSPHQW�SURGXFWV�RI�D�JLYHQ�DFWLYLW\ �FRQIRUP�WR�WKH�UHTXLUHPHQWV�
RI�WKDW�DFWLYLW\
7KDW�VRIWZDUH�VDWLVILHV�LWV�LQWHQGHG�XVH�DQG�XVHU�QHHGV

9 �	 �9 �PD\ �LQFOXGH�
$ QDO\ VLV

( YDOXDWLRQ

5HYLHZ
,QVSHFWLRQ

$ VVHVVPHQW

7HVWLQJ�RI�VRIWZDUH�SURGXFWV�DQG�SURFHVVHV��

9 	 9 �SURFHVVHV�DVVHVV�WKH�VRIWZDUH�LQ�WKH�FRQWH[ W�RI�WKH�V\ VWHP��
LQFOXGLQJ�WKH�RSHUDWLRQDO�HQYLURQPHQW��KDUGZDUH��LQWHUIDFLQJ�
VRIWZDUH��RSHUDWRUV��DQG�XVHUV
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9DOLGDWLRQ�DQG�9HULI LFDWLRQ�� ' 2 '
9HULILFDWLRQ�DQG�9DOLGDWLRQ�LV�WKH�V\ VWHP DWLF�SURFHVV�
RI�DQDO\ ] LQJ��HYDOXDWLQJ��DQG�WHVWLQJ�V\ VWHP �DQG�
VRIWZDUH�GRFXP HQWDWLRQ�DQG�FRGH�WR�HQVXUH�WKH�
KLJKHVW�SRVVLEOH�TXDOLW\ ��UHOLDELOLW\ �DQG�VDWLVIDFWLRQ�RI�
V\ VWHP �QHHGV�DQG�REMHFWLYHV

9HULILFDWLRQ�GHP RQVWUDWHV�WKDW�VRIWZDUH�LV�GRLQJ�WKH�MRE�
FRUUHFWO\
9DOLGDWLRQ�GHP RQVWUDWHV�WKDW�VRIWZDUH�LV�GRLQJ�WKH�FRUUHFW�
MRE
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' 2 ' �6WDQGDUGV
7KH�' HSDUWP HQW�RI�' HIHQVH�GHP DQGV�WKH�
LQGHSHQGHQFH�RI�YHULILFDWLRQ�DQG�YDOLGDWLRQ�

9HULILFDWLRQ�DQG�YDOLGDWLRQ�DUH�SHUIRUP HG�E\ �DQ�
RUJDQL] DWLRQ�WKDW�LV�ERWK�WHFKQLFDOO\ �DQG�P DQDJHULDOO\ �
VHSDUDWH�IURP �WKH�RUJDQL] DWLRQ�UHVSRQVLEOH�IRU�GHYHORSLQJ�
WKH�SURGXFW�RU�SHUIRUP LQJ�WKH�DFWLYLW\ �EHLQJ�HYDOXDWHG�

‡ 9HULILFDWLRQ�LV�WKH�SURFHVV�RI�HYDOXDWLQJ�WKH�SURGXFWV�RI�D�JLYHQ�
SKDVH�RI�WKH�VRIWZDUH�GHYHORSP HQW�F\ FOH�WR�HQVXUH�FRUUHFWQHVV�
DQG�FRQVLVWHQF\ �ZLWK�UHVSHFW�WR�WKH�SURGXFWV�DQG�VWDQGDUGV�
SURYLGHG�DV�LQSXW�WR�WKDW�SKDVH�

‡ 9DOLGDWLRQ�LV�WKH�SURFHVV�RI�HYDOXDWLQJ�VRIWZDUH�WR�HQVXUH�
FRP SOLDQFH�ZLWK�VSHFLILHG�UHTXLUHP HQWV�
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6RI WZDUH�9HULI LFDWLRQ�� ) ' $
6RIWZDUH�YHULILFDWLRQ�SURYLGHV�REMHFWLYH�HYLGHQFH�WKDW�WKH�
GHVLJQ�RXWSXWV�RI�D�SDUWLFXODU�SKDVH�RI�WKH�VRIWZDUH�
GHYHORSPHQW�OLIH�F\ FOH�PHHW�DOO�RI�WKH�VSHFLILHG�
UHTXLUHPHQWV�IRU�WKDW�SKDVH��

&KHFNV�FRQVLVWHQF\ ��FRPSOHWHQHVV��DQG�FRUUHFWQHVV�RI�VRIWZDUH�
DQG�VXSSRUWLQJ�GRFXPHQWDWLRQ��DV�LW�LV�EHLQJ�GHYHORSHG
3URYLGHV�VXSSRUW�IRU�D�VXEVHTXHQW�FRQFOXVLRQ�WKDW�VRIWZDUH�LV�
YDOLGDWHG��

9 HULILFDWLRQ�LQFOXGHV�
7HVWLQJ
6WDWLF�DQG�G\ QDPLF�DQDO\ VHV��
&RGH�DQG�GRFXPHQW�LQVSHFWLRQV��
: DONWKURXJKV��DQG�RWKHU�WHFKQLTXHV�
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6RI WZDUH�9DOLGDWLRQ�� ) ' $
9 DOLGDWLRQ�LV�³FRQILUP DWLRQ�E\ �H[ DP LQDWLRQ�DQG�SURYLVLRQ�RI�
REMHFWLYH�HYLGHQFH�WKDW�VRIWZDUH�VSHFLILFDWLRQV�FRQIRUP �WR�XVHU�
QHHGV�DQG�LQWHQGHG�XVHV��DQG�WKDW�WKH�SDUWLFXODU�UHTXLUHP HQWV�
LP SOHP HQWHG�WKURXJK�VRIWZDUH�FDQ�EH�FRQVLVWHQWO\ �IXOILOOHG�´ �
6RIWZDUH�YDOLGDWLRQ�DFWLYLWLHV�RFFXU�GXULQJ��DQG�DW�WKH�HQG�RI�WKH�
VRIWZDUH�GHYHORSPHQW�OLIH�F\ FOH��
6LQFH�VRIWZDUH�LV�SDUW�RI�D�ODUJHU�KDUGZDUH�V\ VWHP��WKH�YDOLGDWLRQ�RI�
VRIWZDUH�W\ SLFDOO\ �LQFOXGHV�HYLGHQFH�WKDW�DOO�VRIWZDUH�UHTXLUHPHQWV�
KDYH�EHHQ�LPSOHPHQWHG�FRUUHFWO\ �DQG�FRPSOHWHO\ �DQG�DUH�WUDFHDEOH
WR�V\ VWHP�UHTXLUHPHQWV��
$ �FRQFOXVLRQ�WKDW�VRIWZDUH�LV�YDOLGDWHG�LV�KLJKO\ �GHSHQGHQW�XSRQ
FRPSUHKHQVLYH�VRIWZDUH�WHVWLQJ��LQVSHFWLRQV��DQDO\ VHV��DQG�RWKHU
YHULILFDWLRQ�WDVNV�SHUIRUPHG�DW�HDFK�VWDJH�RI�WKH�VRIWZDUH�
GHYHORSPHQW�OLIH�F\ FOH��
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6RI WZDUH�4 XDOLI LFDWLRQ�� ) ' $
,QVWDOODWLRQ�TXDOLILFDWLRQ� ( VWDEOLVKLQJ�FRQILGHQFH�WKDW�SURFHVV�
HTXLSPHQW�DQG�DQFLOODU\ �V\ VWHPV�DUH�FRPSOLDQW�ZLWK�DSSURSULDWH�
FRGHV�DQG�DSSURYHG�GHVLJQ�LQWHQWLRQV��DQG�WKDW�PDQXIDFWXUHU
V�
UHFRPPHQGDWLRQV�DUH�VXLWDEO\ �FRQVLGHUHG�
2 SHUDWLRQDO�TXDOLILFDWLRQ� ( VWDEOLVKLQJ�FRQILGHQFH�WKDW�SURFHVV�
HTXLSPHQW�DQG�VXE�V\ VWHPV�DUH�FDSDEOH�RI�FRQVLVWHQWO\ �RSHUDWLQJ�
ZLWKLQ�HVWDEOLVKHG�OLPLWV�DQG�WROHUDQFHV�
3URFHVV�SHUIRUP DQFH�TXDOLILFDWLRQ� ( VWDEOLVKLQJ�FRQILGHQFH�WKDW�
WKH�SURFHVV�LV�HIIHFWLYH�DQG�UHSURGXFLEOH�
3URGXFW�SHUIRUP DQFH�TXDOLILFDWLRQ��( VWDEOLVKLQJ�FRQILGHQFH�
WKURXJK�DSSURSULDWH�WHVWLQJ�WKDW�WKH�ILQLVKHG�SURGXFW�SURGXFHG�E\ �D�
VSHFLILHG�SURFHVV�PHHWV�DOO�UHOHDVH�UHTXLUHPHQWV�IRU�IXQFWLRQDOLW\ �
DQG�VDIHW\ �
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6RI WZDUH�5HTXLUHPHQWV
$ �UHTXLUHP HQW�FDQ�EH�DQ\ �QHHG�RU�H[ SHFWDWLRQ�IRU�D�
V\ VWHP�RU�IRU�LWV�VRIWZDUH��

5HIOHFWV�VWDWHG�RU�LPSOLHG�QHHGV�RI�WKH�FXVWRPHU��
' LIIHUHQW�NLQGV�RI�UHTXLUHPHQWV��H�J���GHVLJQ��IXQFWLRQDO��
LPSOHPHQWDWLRQ��LQWHUIDFH��SHUIRUPDQFH��RU�SK\ VLFDO�
UHTXLUHPHQWV���

5HTXLUHPHQWV�JLYHQ�LQ�IXQFWLRQDO�WHUPV�DQG�DUH�GHILQHG��
UHILQHG�DV�D�GHYHORSPHQW�SURMHFW�SURJUHVVHV��
$ FFXUDWH�DQG�FRPSOHWH�GRFXPHQWDWLRQ�RI�VRIWZDUH�
UHTXLUHPHQWV�LV�FUXFLDO�IDFWRU�IRU�VXFFHVVIXO�YDOLGDWLRQ�
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6RI WZDUH�6 SHFLI LFDWLRQV
$ �VSHFLILFDWLRQ�LV�GHILQHG�DV�³D�GRFXPHQW�WKDW�VWDWHV�
UHTXLUHPHQWV�´ �� � � �&) 5 �†� � � �� � \ � �� �

,QFOXGHV�GUDZLQJV��SDWWHUQV��RU�RWKHU�UHOHYDQW�GRFXPHQWV�
LQGLFDWHV�WKH�FULWHULD�ZKHUHE\ �FRQIRUPLW\ �ZLWK�WKH�UHTXLUHPHQW�
FDQ�EH�FKHFNHG��

' LIIHUHQW�NLQGV�RI�ZULWWHQ�VSHFLILFDWLRQV
V\ VWHP�UHTXLUHPHQWV�VSHFLILFDWLRQ��VRIWZDUH�UHTXLUHPHQWV�
VSHFLILFDWLRQ��VRIWZDUH�GHVLJQ�VSHFLILFDWLRQ��VRIWZDUH�WHVW�
VSHFLILFDWLRQ��VRIWZDUH�LQWHJUDWLRQ�VSHFLILFDWLRQ��HWF��

$ OO�6SHFLILFDWLRQ�' RFXPHQWV�HVWDEOLVK�³VSHFLILHG�
UHTXLUHPHQWV́ �DQG�DUH�GHVLJQ�RXWSXWV�IRU�ZKLFK�YDULRXV�
IRUPV�RI�YHULILFDWLRQ�DUH�QHFHVVDU\ �
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&DQ�1 RQPHP�EH�9DOLGDWHG"
1 RQPHP�FRQWDLQV�� � � �VHSDUDWH�) RUWUDQ�VXEURXWLQHV

6RPH�VXEURXWLQHV�VXFK�DV�&&2 1 75�&2 1 75�1 : 35,�DUH�
FRPPRQO\ �DOWHUHG�E\ �XVHUV
1 HHG�WR�FKDQJH�URXWLQHV�IRU�ODUJHU�PRGHOV�DQG�GDWD�VHWV
&KDQJHV�WR�FRGH�GXULQJ�LQVWDOODWLRQ�

6\ VWHP�GRFXPHQWDWLRQ�DYDLODEOH�WR�VSRQVRUV�LV�OLPLWHG�WR�
WKH�8 VHU�0 DQXDOV�DQG�1 0 8 6( 5�$ UFKLYHV

) XQFWLRQDO�6SHFLILFDWLRQV"
6\ VWHP�5HTXLUHPHQWV�± GLIILFXOW�WR�GHWHUPLQH�IRU�VSRQVRU

+LVWRU\
1 RQPHP�KDV�GHPRQVWUDWHG�FULWLFDO�IDLOXUHV
' RFXPHQWDWLRQ�IRU�IL[ HV"��,PSDFW�RQ�DOO�� � � �URXWLQHV"


