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3UHIDFH

3XEOLF�&RPPHQW

&RPPHQWV�DQG�VXJJHVWLRQV�PD\�EH�VXEPLWWHG�DW�DQ\�WLPH�IRU�$JHQF\�FRQVLGHUDWLRQ�WR�'RFNHWV
0DQDJHPHQW�%UDQFK��'LYLVLRQ�RI�0DQDJHPHQW�6\VWHPV�DQG�3ROLF\��2IILFH�RI�+XPDQ�5HVRXUFHV�DQG
0DQDJHPHQW�6HUYLFHV��)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ�������)LVKHUV�/DQH��5RRP��������+)$������
5RFNYLOOH��0'����������:KHQ�VXEPLWWLQJ�FRPPHQWV��SOHDVH�UHIHU�WR�WKH�H[DFW�WLWOH�RI�WKLV�JXLGDQFH
GRFXPHQW���&RPPHQWV�PD\�QRW�EH�DFWHG�XSRQ�E\�WKH�$JHQF\�XQWLO�WKH�GRFXPHQW�LV�QH[W�UHYLVHG�RU
XSGDWHG�

)RU�TXHVWLRQV�UHJDUGLQJ�WKH�XVH�RU�LQWHUSUHWDWLRQ�RI�WKLV�JXLGDQFH�ZKLFK�LQYROYH�WKH�&HQWHU�IRU�'HYLFHV
DQG�5DGLRORJLFDO�+HDOWK��&'5+���FRQWDFW�-RKQ�)��0XUUD\�DW����������������RU�HPDLO
MIP#FGUK�IGD�JRY

)RU�TXHVWLRQV�UHJDUGLQJ�WKH�XVH�RU�LQWHUSUHWDWLRQ�RI�WKLV�JXLGDQFH�ZKLFK�LQYROYH�WKH�&HQWHU�IRU�%LRORJLFV
(YDOXDWLRQ�DQG�5HVHDUFK��&%(5��FRQWDFW�-HURPH�'DYLV�DW����������������RU�HPDLO
GDYLV#FEHU�IGD�JRY�

$GGLWLRQDO�&RSLHV

&'5+
$GGLWLRQDO�FRSLHV�DUH�DYDLODEOH�IURP�WKH�,QWHUQHW�DW���ZZZ�IGD�JRY�0HGLFDO'HYLFHV�
'HYLFH5HJXODWLRQDQG*XLGDQFH�*XLGDQFH'RFXPHQWV�8&0�������KWP����
<RX�PD\�DOVR�VHQG�DQ�H�PDLO�UHTXHVW�WR�GVPLFD#IGD�KKV�JRY�WR�UHFHLYH�DQ�HOHFWURQLF�FRS\�RI�WKH�
JXLGDQFH�RU�VHQG�D�ID[�UHTXHVW�WR��������������WR�UHFHLYH�D�KDUG�FRS\���3OHDVH�XVH�WKH�GRFXPHQW�
QXPEHU�������WR�LGHQWLI\�WKH�JXLGDQFH�\RX�DUH�UHTXHVWLQJ�

&%(5
$GGLWLRQDO�FRSLHV�DUH�DYDLODEOH�IURP�WKH�,QWHUQHW�DW��KWWS���ZZZ�IGD�JRY�FEHU�JXLGHOLQHV�KWP���E\
ZULWLQJ�WR�&%(5���2IILFH�RI�&RPPXQLFDWLRQ��7UDLQLQJ��DQG�0DQXIDFWXUHUV
�$VVLVWDQFH��+)0�
����������5RFNYLOOH�3LNH��5RFNYLOOH��0DU\ODQG�������������RU��E\�WHOHSKRQH�UHTXHVW�DW���
�������������RU��������������
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7DEOH�RI�&RQWHQWV
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*HQHUDO�3ULQFLSOHV�RI�6RIWZDUH�9DOLGDWLRQ

7KLV�GRFXPHQW�LV�LQWHQGHG�WR�SURYLGH�JXLGDQFH���,W�UHSUHVHQWV�WKH�$JHQF\¶V�FXUUHQW
WKLQNLQJ�RQ�WKLV�WRSLF���,W�GRHV�QRW�FUHDWH�RU�FRQIHU�DQ\�ULJKWV�IRU�RU�RQ�DQ\�SHUVRQ�DQG
GRHV�QRW�RSHUDWH�WR�ELQG�)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��)'$��RU�WKH�SXEOLF���$Q
DOWHUQDWLYH�DSSURDFK�PD\�EH�XVHG�LI�VXFK�DSSURDFK�VDWLVILHV�WKH�UHTXLUHPHQWV�RI�WKH
DSSOLFDEOH�VWDWXWHV�DQG�UHJXODWLRQV�

6(&7,21������385326(

7KLV�JXLGDQFH�RXWOLQHV�JHQHUDO�YDOLGDWLRQ�SULQFLSOHV�WKDW�WKH�)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��)'$�
FRQVLGHUV�WR�EH�DSSOLFDEOH�WR�WKH�YDOLGDWLRQ�RI�PHGLFDO�GHYLFH�VRIWZDUH�RU�WKH�YDOLGDWLRQ�RI�VRIWZDUH
XVHG�WR�GHVLJQ��GHYHORS��RU�PDQXIDFWXUH�PHGLFDO�GHYLFHV���7KLV�ILQDO�JXLGDQFH�GRFXPHQW��9HUVLRQ�����
VXSHUVHGHV�WKH�GUDIW�GRFXPHQW��*HQHUDO�3ULQFLSOHV�RI�6RIWZDUH�9DOLGDWLRQ��9HUVLRQ������GDWHG�-XQH
��������

6(&7,21������6&23(

7KLV�JXLGDQFH�GHVFULEHV�KRZ�FHUWDLQ�SURYLVLRQV�RI�WKH�PHGLFDO�GHYLFH�4XDOLW\�6\VWHP�UHJXODWLRQ�DSSO\�WR
VRIWZDUH�DQG�WKH�DJHQF\¶V�FXUUHQW�DSSURDFK�WR�HYDOXDWLQJ�D�VRIWZDUH�YDOLGDWLRQ�V\VWHP���)RU�H[DPSOH�
WKLV�GRFXPHQW�OLVWV�HOHPHQWV�WKDW�DUH�DFFHSWDEOH�WR�WKH�)'$�IRU�WKH�YDOLGDWLRQ�RI�VRIWZDUH��KRZHYHU��LW
GRHV�QRW�OLVW�DOO�RI�WKH�DFWLYLWLHV�DQG�WDVNV�WKDW�PXVW��LQ�DOO�LQVWDQFHV��EH�XVHG�WR�FRPSO\�ZLWK�WKH�ODZ�

7KH�VFRSH�RI�WKLV�JXLGDQFH�LV�VRPHZKDW�EURDGHU�WKDQ�WKH�VFRSH�RI�YDOLGDWLRQ�LQ�WKH�VWULFWHVW�GHILQLWLRQ�RI
WKDW�WHUP���3ODQQLQJ��YHULILFDWLRQ��WHVWLQJ��WUDFHDELOLW\��FRQILJXUDWLRQ�PDQDJHPHQW��DQG�PDQ\�RWKHU�DVSHFWV
RI�JRRG�VRIWZDUH�HQJLQHHULQJ�GLVFXVVHG�LQ�WKLV�JXLGDQFH�DUH�LPSRUWDQW�DFWLYLWLHV�WKDW�WRJHWKHU�KHOS�WR
VXSSRUW�D�ILQDO�FRQFOXVLRQ�WKDW�VRIWZDUH�LV�YDOLGDWHG�

7KLV�JXLGDQFH�UHFRPPHQGV�DQ�LQWHJUDWLRQ�RI�VRIWZDUH�OLIH�F\FOH�PDQDJHPHQW�DQG�ULVN�PDQDJHPHQW
DFWLYLWLHV���%DVHG�RQ�WKH�LQWHQGHG�XVH�DQG�WKH�VDIHW\�ULVN�DVVRFLDWHG�ZLWK�WKH�VRIWZDUH�WR�EH�GHYHORSHG�
WKH�VRIWZDUH�GHYHORSHU�VKRXOG�GHWHUPLQH�WKH�VSHFLILF�DSSURDFK��WKH�FRPELQDWLRQ�RI�WHFKQLTXHV�WR�EH
XVHG��DQG�WKH�OHYHO�RI�HIIRUW�WR�EH�DSSOLHG����:KLOH�WKLV�JXLGDQFH�GRHV�QRW�UHFRPPHQG�DQ\�VSHFLILF�OLIH
F\FOH�PRGHO�RU�DQ\�VSHFLILF�WHFKQLTXH�RU�PHWKRG��LW�GRHV�UHFRPPHQG�WKDW�VRIWZDUH�YDOLGDWLRQ�DQG
YHULILFDWLRQ�DFWLYLWLHV�EH�FRQGXFWHG�WKURXJKRXW�WKH�HQWLUH�VRIWZDUH�OLIH�F\FOH�

:KHUH�WKH�VRIWZDUH�LV�GHYHORSHG�E\�VRPHRQH�RWKHU�WKDQ�WKH�GHYLFH�PDQXIDFWXUHU��H�J���RII�WKH�VKHOI
VRIWZDUH��WKH�VRIWZDUH�GHYHORSHU�PD\�QRW�EH�GLUHFWO\�UHVSRQVLEOH�IRU�FRPSOLDQFH�ZLWK�)'$�UHJXODWLRQV�
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,Q�WKDW�FDVH��WKH�SDUW\�ZLWK�UHJXODWRU\�UHVSRQVLELOLW\��L�H���WKH�GHYLFH�PDQXIDFWXUHU��QHHGV�WR�DVVHVV�WKH
DGHTXDF\�RI�WKH�RII�WKH�VKHOI�VRIWZDUH�GHYHORSHU¶V�DFWLYLWLHV�DQG�GHWHUPLQH�ZKDW�DGGLWLRQDO�HIIRUWV�DUH
QHHGHG�WR�HVWDEOLVK�WKDW�WKH�VRIWZDUH�LV�YDOLGDWHG�IRU�WKH�GHYLFH�PDQXIDFWXUHU¶V�LQWHQGHG�XVH�

������$33/,&$%,/,7<

7KLV�JXLGDQFH�DSSOLHV�WR�

� 6RIWZDUH�XVHG�DV�D�FRPSRQHQW��SDUW��RU�DFFHVVRU\�RI�D�PHGLFDO�GHYLFH�
� 6RIWZDUH�WKDW�LV�LWVHOI�D�PHGLFDO�GHYLFH��H�J���EORRG�HVWDEOLVKPHQW�VRIWZDUH��
� 6RIWZDUH�XVHG�LQ�WKH�SURGXFWLRQ�RI�D�GHYLFH��H�J���SURJUDPPDEOH�ORJLF�FRQWUROOHUV�LQ�PDQXIDFWXULQJ

HTXLSPHQW���DQG
� 6RIWZDUH�XVHG�LQ�LPSOHPHQWDWLRQ�RI�WKH�GHYLFH�PDQXIDFWXUHU
V�TXDOLW\�V\VWHP��H�J���VRIWZDUH�WKDW

UHFRUGV�DQG�PDLQWDLQV�WKH�GHYLFH�KLVWRU\�UHFRUG��

7KLV�GRFXPHQW�LV�EDVHG�RQ�JHQHUDOO\�UHFRJQL]HG�VRIWZDUH�YDOLGDWLRQ�SULQFLSOHV�DQG��WKHUHIRUH��FDQ�EH
DSSOLHG�WR�DQ\�VRIWZDUH���)RU�)'$�SXUSRVHV��WKLV�JXLGDQFH�DSSOLHV�WR�DQ\�VRIWZDUH�UHODWHG�WR�D
UHJXODWHG�PHGLFDO�GHYLFH��DV�GHILQHG�E\�6HFWLRQ�����K��RI�WKH�)HGHUDO�)RRG��'UXJ��DQG�&RVPHWLF�$FW
�WKH�$FW��DQG�E\�FXUUHQW�)'$�VRIWZDUH�DQG�UHJXODWRU\�SROLF\���7KLV�GRFXPHQW�GRHV�QRW�VSHFLILFDOO\
LGHQWLI\�ZKLFK�VRIWZDUH�LV�RU�LV�QRW�UHJXODWHG�

������$8',(1&(

7KLV�JXLGDQFH�SURYLGHV�XVHIXO�LQIRUPDWLRQ�DQG�UHFRPPHQGDWLRQV�WR�WKH�IROORZLQJ�LQGLYLGXDOV�

��� 3HUVRQV�VXEMHFW�WR�WKH�PHGLFDO�GHYLFH�4XDOLW\�6\VWHP�UHJXODWLRQ
��� 3HUVRQV�UHVSRQVLEOH�IRU�WKH�GHVLJQ��GHYHORSPHQW��RU�SURGXFWLRQ�RI�PHGLFDO�GHYLFH�VRIWZDUH
��� 3HUVRQV�UHVSRQVLEOH�IRU�WKH�GHVLJQ��GHYHORSPHQW��SURGXFWLRQ��RU�SURFXUHPHQW�RI�DXWRPDWHG

WRROV�XVHG�IRU�WKH�GHVLJQ��GHYHORSPHQW��RU�PDQXIDFWXUH�RI�PHGLFDO�GHYLFHV�RU�VRIWZDUH�WRROV
XVHG�WR�LPSOHPHQW�WKH�TXDOLW\�V\VWHP�LWVHOI

��� )'$�,QYHVWLJDWRUV
��� )'$�&RPSOLDQFH�2IILFHUV
��� )'$�6FLHQWLILF�5HYLHZHUV

���� 7+(�/($67�%85'(1620(�$3352$&+

:H�EHOLHYH�ZH�VKRXOG�FRQVLGHU�WKH�OHDVW�EXUGHQVRPH�DSSURDFK�LQ�DOO�DUHDV�RI�PHGLFDO�GHYLFH�UHJXODWLRQ�
7KLV�JXLGDQFH�UHIOHFWV�RXU�FDUHIXO�UHYLHZ�RI�WKH�UHOHYDQW�VFLHQWLILF�DQG�OHJDO�UHTXLUHPHQWV�DQG�ZKDW�ZH
EHOLHYH�LV�WKH�OHDVW�EXUGHQVRPH�ZD\�IRU�\RX�WR�FRPSO\�ZLWK�WKRVH�UHTXLUHPHQWV���+RZHYHU��LI�\RX
EHOLHYH�WKDW�DQ�DOWHUQDWLYH�DSSURDFK�ZRXOG�EH�OHVV�EXUGHQVRPH��SOHDVH�FRQWDFW�XV�VR�ZH�FDQ�FRQVLGHU
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\RXU�SRLQW�RI�YLHZ���<RX�PD\�VHQG�\RXU�ZULWWHQ�FRPPHQWV�WR�WKH�FRQWDFW�SHUVRQ�OLVWHG�LQ�WKH�SUHIDFH�WR
WKLV�JXLGDQFH�RU�WR�WKH�&'5+�2PEXGVPDQ���&RPSUHKHQVLYH�LQIRUPDWLRQ�RQ�&'5+¶V�2PEXGVPDQ�
LQFOXGLQJ�ZD\V�WR�FRQWDFW�KLP��FDQ�EH�IRXQG�RQ�WKH�,QWHUQHW�DW�

KWWS���ZZZ�IGD�JRY�FGUK�UHVROYLQJGLVSXWHV�RPEXGVPDQ�KWPO�

���� 5(*8/$725<�5(48,5(0(176�)25�62)7:$5(�9$/,'$7,21

7KH�)'$¶V�DQDO\VLV�RI������PHGLFDO�GHYLFH�UHFDOOV�FRQGXFWHG�EHWZHHQ������DQG������UHYHDOV�WKDW
����RI�WKHP��������DUH�DWWULEXWDEOH�WR�VRIWZDUH�IDLOXUHV���2I�WKRVH�VRIWZDUH�UHODWHG�UHFDOOV�������RU
�����ZHUH�FDXVHG�E\�VRIWZDUH�GHIHFWV�WKDW�ZHUH�LQWURGXFHG�ZKHQ�FKDQJHV�ZHUH�PDGH�WR�WKH�VRIWZDUH
DIWHU�LWV�LQLWLDO�SURGXFWLRQ�DQG�GLVWULEXWLRQ���6RIWZDUH�YDOLGDWLRQ�DQG�RWKHU�UHODWHG�JRRG�VRIWZDUH
HQJLQHHULQJ�SUDFWLFHV�GLVFXVVHG�LQ�WKLV�JXLGDQFH�DUH�D�SULQFLSDO�PHDQV�RI�DYRLGLQJ�VXFK�GHIHFWV�DQG
UHVXOWDQW�UHFDOOV�

6RIWZDUH�YDOLGDWLRQ�LV�D�UHTXLUHPHQW�RI�WKH�4XDOLW\�6\VWHP�UHJXODWLRQ��ZKLFK�ZDV�SXEOLVKHG�LQ�WKH
)HGHUDO�5HJLVWHU�RQ�2FWREHU���������DQG�WRRN�HIIHFW�RQ�-XQH������������6HH�7LWOH����&RGH�RI�)HGHUDO
5HJXODWLRQV��&)5��3DUW������DQG����)HGHUDO�5HJLVWHU��)5���������UHVSHFWLYHO\����9DOLGDWLRQ
UHTXLUHPHQWV�DSSO\�WR�VRIWZDUH�XVHG�DV�FRPSRQHQWV�LQ�PHGLFDO�GHYLFHV��WR�VRIWZDUH�WKDW�LV�LWVHOI�D
PHGLFDO�GHYLFH��DQG�WR�VRIWZDUH�XVHG�LQ�SURGXFWLRQ�RI�WKH�GHYLFH�RU�LQ�LPSOHPHQWDWLRQ�RI�WKH�GHYLFH
PDQXIDFWXUHU
V�TXDOLW\�V\VWHP�

8QOHVV�VSHFLILFDOO\�H[HPSWHG�LQ�D�FODVVLILFDWLRQ�UHJXODWLRQ��DQ\�PHGLFDO�GHYLFH�VRIWZDUH�SURGXFW
GHYHORSHG�DIWHU�-XQH����������UHJDUGOHVV�RI�LWV�GHYLFH�FODVV��LV�VXEMHFW�WR�DSSOLFDEOH�GHVLJQ�FRQWURO
SURYLVLRQV����6HH�RI����&)5�����������7KLV�UHTXLUHPHQW�LQFOXGHV�WKH�FRPSOHWLRQ�RI�FXUUHQW
GHYHORSPHQW�SURMHFWV��DOO�QHZ�GHYHORSPHQW�SURMHFWV��DQG�DOO�FKDQJHV�PDGH�WR�H[LVWLQJ�PHGLFDO�GHYLFH
VRIWZDUH���6SHFLILF�UHTXLUHPHQWV�IRU�YDOLGDWLRQ�RI�GHYLFH�VRIWZDUH�DUH�IRXQG�LQ
���&)5���������J����2WKHU�GHVLJQ�FRQWUROV��VXFK�DV�SODQQLQJ��LQSXW��YHULILFDWLRQ��DQG�UHYLHZV��DUH
UHTXLUHG�IRU�PHGLFDO�GHYLFH�VRIWZDUH����6HH����&)5������������7KH�FRUUHVSRQGLQJ�GRFXPHQWHG�UHVXOWV
IURP�WKHVH�DFWLYLWLHV�FDQ�SURYLGH�DGGLWLRQDO�VXSSRUW�IRU�D�FRQFOXVLRQ�WKDW�PHGLFDO�GHYLFH�VRIWZDUH�LV
YDOLGDWHG�

$Q\�VRIWZDUH�XVHG�WR�DXWRPDWH�DQ\�SDUW�RI�WKH�GHYLFH�SURGXFWLRQ�SURFHVV�RU�DQ\�SDUW�RI�WKH�TXDOLW\
V\VWHP�PXVW�EH�YDOLGDWHG�IRU�LWV�LQWHQGHG�XVH��DV�UHTXLUHG�E\����&)5���������L����7KLV�UHTXLUHPHQW
DSSOLHV�WR�DQ\�VRIWZDUH�XVHG�WR�DXWRPDWH�GHYLFH�GHVLJQ��WHVWLQJ��FRPSRQHQW�DFFHSWDQFH��PDQXIDFWXULQJ�
ODEHOLQJ��SDFNDJLQJ��GLVWULEXWLRQ��FRPSODLQW�KDQGOLQJ��RU�WR�DXWRPDWH�DQ\�RWKHU�DVSHFW�RI�WKH�TXDOLW\
V\VWHP�

,Q�DGGLWLRQ��FRPSXWHU�V\VWHPV�XVHG�WR�FUHDWH��PRGLI\��DQG�PDLQWDLQ�HOHFWURQLF�UHFRUGV
DQG�WR�PDQDJH�HOHFWURQLF�VLJQDWXUHV�DUH�DOVR�VXEMHFW�WR�WKH�YDOLGDWLRQ�UHTXLUHPHQWV�
�6HH����&)5��������D����6XFK�FRPSXWHU�V\VWHPV�PXVW�EH�YDOLGDWHG�WR�HQVXUH�DFFXUDF\��UHOLDELOLW\�
FRQVLVWHQW�LQWHQGHG�SHUIRUPDQFH��DQG�WKH�DELOLW\�WR�GLVFHUQ�LQYDOLG�RU�DOWHUHG�UHFRUGV�
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6RIWZDUH�IRU�WKH�DERYH�DSSOLFDWLRQV�PD\�EH�GHYHORSHG�LQ�KRXVH�RU�XQGHU�FRQWUDFW���+RZHYHU��VRIWZDUH
LV�IUHTXHQWO\�SXUFKDVHG�RII�WKH�VKHOI�IRU�D�SDUWLFXODU�LQWHQGHG�XVH���$OO�SURGXFWLRQ�DQG�RU�TXDOLW\�V\VWHP
VRIWZDUH��HYHQ�LI�SXUFKDVHG�RII�WKH�VKHOI��VKRXOG�KDYH�GRFXPHQWHG�UHTXLUHPHQWV�WKDW�IXOO\�GHILQH�LWV
LQWHQGHG�XVH��DQG�LQIRUPDWLRQ�DJDLQVW�ZKLFK�WHVWLQJ�UHVXOWV�DQG�RWKHU�HYLGHQFH�FDQ�EH�FRPSDUHG��WR
VKRZ�WKDW�WKH�VRIWZDUH�LV�YDOLGDWHG�IRU�LWV�LQWHQGHG�XVH�

7KH�XVH�RI�RII�WKH�VKHOI�VRIWZDUH�LQ�DXWRPDWHG�PHGLFDO�GHYLFHV�DQG�LQ�DXWRPDWHG�PDQXIDFWXULQJ�DQG
TXDOLW\�V\VWHP�RSHUDWLRQV�LV�LQFUHDVLQJ���2II�WKH�VKHOI VRIWZDUH�PD\�KDYH�PDQ\�FDSDELOLWLHV��RQO\�D�IHZ
RI�ZKLFK�DUH�QHHGHG�E\�WKH�GHYLFH�PDQXIDFWXUHU���'HYLFH�PDQXIDFWXUHUV�DUH�UHVSRQVLEOH�IRU�WKH
DGHTXDF\�RI�WKH�VRIWZDUH�XVHG�LQ�WKHLU�GHYLFHV��DQG�XVHG�WR�SURGXFH�GHYLFHV���:KHQ�GHYLFH
PDQXIDFWXUHUV�SXUFKDVH��RII�WKH�VKHOI

�VRIWZDUH��WKH\�PXVW�HQVXUH�WKDW�LW�ZLOO�SHUIRUP�DV�LQWHQGHG�LQ�WKHLU
FKRVHQ�DSSOLFDWLRQ���)RU�RII�WKH�VKHOI�VRIWZDUH�XVHG�LQ�PDQXIDFWXULQJ�RU�LQ�WKH�TXDOLW\�V\VWHP��DGGLWLRQDO
JXLGDQFH�LV�LQFOXGHG�LQ�6HFWLRQ�����RI�WKLV�GRFXPHQW���)RU�GHYLFH�VRIWZDUH��DGGLWLRQDO�XVHIXO�LQIRUPDWLRQ
PD\�EH�IRXQG�LQ�)'$¶V�*XLGDQFH�IRU�,QGXVWU\��)'$�5HYLHZHUV��DQG�&RPSOLDQFH�RQ�2II�7KH�6KHOI
6RIWZDUH�8VH�LQ�0HGLFDO�'HYLFHV�

������48$/,7<�6<67(0�5(*8/$7,21�96�35(�0$5.(7�68%0,66,216

7KLV�GRFXPHQW�DGGUHVVHV�4XDOLW\�6\VWHP�UHJXODWLRQ�LVVXHV�WKDW�LQYROYH�WKH�LPSOHPHQWDWLRQ�RI�VRIWZDUH
YDOLGDWLRQ���,W�SURYLGHV�JXLGDQFH�IRU�WKH�PDQDJHPHQW�DQG�FRQWURO�RI�WKH�VRIWZDUH�YDOLGDWLRQ�SURFHVV�
7KH�PDQDJHPHQW�DQG�FRQWURO�RI�WKH�VRIWZDUH�YDOLGDWLRQ�SURFHVV�VKRXOG�QRW�EH�FRQIXVHG�ZLWK�DQ\�RWKHU
YDOLGDWLRQ�UHTXLUHPHQWV��VXFK�DV�SURFHVV�YDOLGDWLRQ�IRU�DQ�DXWRPDWHG�PDQXIDFWXULQJ�SURFHVV�

'HYLFH�PDQXIDFWXUHUV�PD\�XVH�WKH�VDPH�SURFHGXUHV�DQG�UHFRUGV�IRU�FRPSOLDQFH�ZLWK�TXDOLW\�V\VWHP�DQG
GHVLJQ�FRQWURO�UHTXLUHPHQWV��DV�ZHOO�DV�IRU�SUH�PDUNHW�VXEPLVVLRQV�WR�)'$���7KLV�GRFXPHQW�GRHV�QRW
FRYHU�DQ\�VSHFLILF�VDIHW\�RU�HIILFDF\�LVVXHV�UHODWHG�WR�VRIWZDUH�YDOLGDWLRQ���'HVLJQ�LVVXHV�DQG
GRFXPHQWDWLRQ�UHTXLUHPHQWV�IRU�SUH�PDUNHW�VXEPLVVLRQV�RI�UHJXODWHG�VRIWZDUH�DUH�QRW�DGGUHVVHG�E\�WKLV
GRFXPHQW���6SHFLILF�LVVXHV�UHODWHG�WR�VDIHW\�DQG�HIILFDF\��DQG�WKH�GRFXPHQWDWLRQ�UHTXLUHG�LQ�SUH�PDUNHW
VXEPLVVLRQV��VKRXOG�EH�DGGUHVVHG�WR�WKH�2IILFH�RI�'HYLFH�(YDOXDWLRQ��2'(���&HQWHU�IRU�'HYLFHV�DQG
5DGLRORJLFDO�+HDOWK��&'5+��RU�WR�WKH�2IILFH�RI�%ORRG�5HVHDUFK�DQG�5HYLHZ��&HQWHU�IRU�%LRORJLFV
(YDOXDWLRQ�DQG�5HVHDUFK��&%(5����6HH�WKH�UHIHUHQFHV�LQ�$SSHQGL[�$�IRU�DSSOLFDEOH�)'$�JXLGDQFH
GRFXPHQWV�IRU�SUH�PDUNHW�VXEPLVVLRQV�
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6(&7,21������&217(;7�)25�62)7:$5(�9$/,'$7,21

0DQ\�SHRSOH�KDYH�DVNHG�IRU�VSHFLILF�JXLGDQFH�RQ�ZKDW�)'$�H[SHFWV�WKHP�WR�GR�WR�HQVXUH�FRPSOLDQFH
ZLWK�WKH�4XDOLW\�6\VWHP�UHJXODWLRQ�ZLWK�UHJDUG�WR�VRIWZDUH�YDOLGDWLRQ���,QIRUPDWLRQ�RQ�VRIWZDUH
YDOLGDWLRQ�SUHVHQWHG�LQ�WKLV�GRFXPHQW�LV�QRW�QHZ���9DOLGDWLRQ�RI�VRIWZDUH��XVLQJ�WKH�SULQFLSOHV�DQG�WDVNV
OLVWHG�LQ�6HFWLRQV���DQG����KDV�EHHQ�FRQGXFWHG�LQ�PDQ\�VHJPHQWV�RI�WKH�VRIWZDUH�LQGXVWU\�IRU�ZHOO�RYHU
���\HDUV�

'XH�WR�WKH�JUHDW�YDULHW\�RI�PHGLFDO�GHYLFHV��SURFHVVHV��DQG�PDQXIDFWXULQJ�IDFLOLWLHV��LW�LV�QRW�SRVVLEOH�WR
VWDWH�LQ�RQH�GRFXPHQW�DOO�RI�WKH�VSHFLILF�YDOLGDWLRQ�HOHPHQWV�WKDW�DUH�DSSOLFDEOH���+RZHYHU��D�JHQHUDO
DSSOLFDWLRQ�RI�VHYHUDO�EURDG�FRQFHSWV�FDQ�EH�XVHG�VXFFHVVIXOO\�DV�JXLGDQFH�IRU�VRIWZDUH�YDOLGDWLRQ�
7KHVH�EURDG�FRQFHSWV�SURYLGH�DQ�DFFHSWDEOH�IUDPHZRUN�IRU�EXLOGLQJ�D�FRPSUHKHQVLYH�DSSURDFK�WR
VRIWZDUH�YDOLGDWLRQ���$GGLWLRQDO�VSHFLILF�LQIRUPDWLRQ�LV�DYDLODEOH�IURP�PDQ\�RI�WKH�UHIHUHQFHV�OLVWHG�LQ
$SSHQGL[�$�

������'(),1,7,216�$1'�7(50,12/2*<

8QOHVV�GHILQHG�LQ�WKH�4XDOLW\�6\VWHP�UHJXODWLRQ��RU�RWKHUZLVH�VSHFLILHG�EHORZ��DOO�RWKHU�WHUPV�XVHG�LQ
WKLV�JXLGDQFH�DUH�DV�GHILQHG�LQ�WKH�FXUUHQW�HGLWLRQ�RI�WKH�)'$�*ORVVDU\�RI�&RPSXWHUL]HG�6\VWHP�DQG
6RIWZDUH�'HYHORSPHQW�7HUPLQRORJ\�

7KH�PHGLFDO�GHYLFH�4XDOLW\�6\VWHP�UHJXODWLRQ�����&)5�������N���GHILQHV��HVWDEOLVK��WR�PHDQ��GHILQH�
GRFXPHQW��DQG�LPSOHPHQW����:KHUH�LW�DSSHDUV�LQ�WKLV�JXLGDQFH��WKH�ZRUGV��HVWDEOLVK��DQG�³HVWDEOLVKHG´
VKRXOG�EH�LQWHUSUHWHG�WR�KDYH�WKLV�VDPH�PHDQLQJ�

6RPH�GHILQLWLRQV�IRXQG�LQ�WKH�PHGLFDO�GHYLFH�4XDOLW\�6\VWHP�UHJXODWLRQ�FDQ�EH�FRQIXVLQJ�ZKHQ
FRPSDUHG�WR�FRPPRQO\�XVHG�WHUPLQRORJ\�LQ�WKH�VRIWZDUH�LQGXVWU\���([DPSOHV�DUH�UHTXLUHPHQWV�
VSHFLILFDWLRQ��YHULILFDWLRQ��DQG�YDOLGDWLRQ�

�������5HTXLUHPHQWV�DQG�6SHFLILFDWLRQV

:KLOH�WKH�4XDOLW\�6\VWHP�UHJXODWLRQ�VWDWHV�WKDW�GHVLJQ�LQSXW�UHTXLUHPHQWV�PXVW�EH�GRFXPHQWHG��DQG�WKDW
VSHFLILHG�UHTXLUHPHQWV�PXVW�EH�YHULILHG��WKH�UHJXODWLRQ�GRHV�QRW�IXUWKHU�FODULI\�WKH�GLVWLQFWLRQ�EHWZHHQ�WKH
WHUPV�³UHTXLUHPHQW´�DQG�³VSHFLILFDWLRQ�´ $�UHTXLUHPHQW�FDQ�EH�DQ\�QHHG�RU�H[SHFWDWLRQ�IRU�D�V\VWHP
RU�IRU�LWV�VRIWZDUH���5HTXLUHPHQWV�UHIOHFW�WKH�VWDWHG�RU�LPSOLHG�QHHGV�RI�WKH�FXVWRPHU��DQG�PD\�EH
PDUNHW�EDVHG��FRQWUDFWXDO��RU�VWDWXWRU\��DV�ZHOO�DV�DQ�RUJDQL]DWLRQ
V�LQWHUQDO�UHTXLUHPHQWV���7KHUH�FDQ�EH
PDQ\�GLIIHUHQW�NLQGV�RI�UHTXLUHPHQWV��H�J���GHVLJQ��IXQFWLRQDO��LPSOHPHQWDWLRQ��LQWHUIDFH��SHUIRUPDQFH��RU
SK\VLFDO�UHTXLUHPHQWV����6RIWZDUH�UHTXLUHPHQWV�DUH�W\SLFDOO\�GHULYHG�IURP�WKH�V\VWHP�UHTXLUHPHQWV�IRU
WKRVH�DVSHFWV�RI�V\VWHP�IXQFWLRQDOLW\�WKDW�KDYH�EHHQ�DOORFDWHG�WR�VRIWZDUH���6RIWZDUH�UHTXLUHPHQWV�DUH
W\SLFDOO\�VWDWHG�LQ�IXQFWLRQDO�WHUPV�DQG�DUH�GHILQHG��UHILQHG��DQG�XSGDWHG�DV�D�GHYHORSPHQW�SURMHFW
SURJUHVVHV���6XFFHVV�LQ�DFFXUDWHO\�DQG�FRPSOHWHO\�GRFXPHQWLQJ�VRIWZDUH�UHTXLUHPHQWV�LV�D�FUXFLDO�IDFWRU
LQ�VXFFHVVIXO�YDOLGDWLRQ�RI�WKH�UHVXOWLQJ�VRIWZDUH�
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$�VSHFLILFDWLRQ�LV�GHILQHG�DV�³D�GRFXPHQW�WKDW�VWDWHV�UHTXLUHPHQWV�´���6HH����&)5��������\�����,W�PD\
UHIHU�WR�RU�LQFOXGH�GUDZLQJV��SDWWHUQV��RU�RWKHU�UHOHYDQW�GRFXPHQWV�DQG�XVXDOO\�LQGLFDWHV�WKH�PHDQV�DQG
WKH�FULWHULD�ZKHUHE\�FRQIRUPLW\�ZLWK�WKH�UHTXLUHPHQW�FDQ�EH�FKHFNHG���7KHUH�DUH�PDQ\�GLIIHUHQW�NLQGV�RI
ZULWWHQ�VSHFLILFDWLRQV��H�J���V\VWHP�UHTXLUHPHQWV�VSHFLILFDWLRQ��VRIWZDUH�UHTXLUHPHQWV�VSHFLILFDWLRQ�
VRIWZDUH�GHVLJQ�VSHFLILFDWLRQ��VRIWZDUH�WHVW�VSHFLILFDWLRQ��VRIWZDUH�LQWHJUDWLRQ�VSHFLILFDWLRQ��HWF���$OO�RI
WKHVH�GRFXPHQWV�HVWDEOLVK�³VSHFLILHG�UHTXLUHPHQWV´�DQG�DUH�GHVLJQ�RXWSXWV�IRU�ZKLFK�YDULRXV�IRUPV�RI
YHULILFDWLRQ�DUH�QHFHVVDU\�

�������9HULILFDWLRQ�DQG�9DOLGDWLRQ

7KH�4XDOLW\�6\VWHP�UHJXODWLRQ�LV�KDUPRQL]HG�ZLWK�,62������������ZKLFK�WUHDWV�³YHULILFDWLRQ´�DQG
³YDOLGDWLRQ´�DV�VHSDUDWH�DQG�GLVWLQFW�WHUPV���2Q�WKH�RWKHU�KDQG��PDQ\�VRIWZDUH�HQJLQHHULQJ�MRXUQDO
DUWLFOHV�DQG�WH[WERRNV�XVH�WKH�WHUPV��YHULILFDWLRQ��DQG��YDOLGDWLRQ��LQWHUFKDQJHDEO\��RU�LQ�VRPH�FDVHV
UHIHU�WR�VRIWZDUH��YHULILFDWLRQ��YDOLGDWLRQ��DQG�WHVWLQJ��99	7���DV�LI�LW�LV�D�VLQJOH�FRQFHSW��ZLWK�QR
GLVWLQFWLRQ�DPRQJ�WKH�WKUHH�WHUPV�

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���6RIWZDUH
YHULILFDWLRQ�ORRNV�IRU�FRQVLVWHQF\��FRPSOHWHQHVV��DQG�FRUUHFWQHVV�RI�WKH�VRIWZDUH�DQG�LWV�VXSSRUWLQJ
GRFXPHQWDWLRQ��DV�LW�LV�EHLQJ�GHYHORSHG��DQG�SURYLGHV�VXSSRUW�IRU�D�VXEVHTXHQW�FRQFOXVLRQ�WKDW�VRIWZDUH
LV�YDOLGDWHG���6RIWZDUH�WHVWLQJ�LV�RQH�RI�PDQ\�YHULILFDWLRQ�DFWLYLWLHV�LQWHQGHG�WR�FRQILUP�WKDW�VRIWZDUH
GHYHORSPHQW�RXWSXW�PHHWV�LWV�LQSXW�UHTXLUHPHQWV���2WKHU�YHULILFDWLRQ�DFWLYLWLHV�LQFOXGH�YDULRXV�VWDWLF�DQG
G\QDPLF�DQDO\VHV��FRGH�DQG�GRFXPHQW�LQVSHFWLRQV��ZDONWKURXJKV��DQG�RWKHU�WHFKQLTXHV�

6RIWZDUH�YDOLGDWLRQ�LV�D�SDUW�RI�WKH�GHVLJQ�YDOLGDWLRQ�IRU�D�ILQLVKHG�GHYLFH��EXW�LV�QRW�VHSDUDWHO\�GHILQHG
LQ�WKH�4XDOLW\�6\VWHP�UHJXODWLRQ���)RU�SXUSRVHV�RI�WKLV�JXLGDQFH��)'$�FRQVLGHUV�VRIWZDUH�YDOLGDWLRQ�WR
EH�³FRQILUPDWLRQ�E\�H[DPLQDWLRQ�DQG�SURYLVLRQ�RI�REMHFWLYH�HYLGHQFH�WKDW�VRIWZDUH
VSHFLILFDWLRQV�FRQIRUP�WR�XVHU�QHHGV�DQG�LQWHQGHG�XVHV��DQG�WKDW�WKH�SDUWLFXODU�UHTXLUHPHQWV
LPSOHPHQWHG�WKURXJK�VRIWZDUH�FDQ�EH�FRQVLVWHQWO\�IXOILOOHG�´��,Q�SUDFWLFH��VRIWZDUH�YDOLGDWLRQ
DFWLYLWLHV�PD\�RFFXU�ERWK�GXULQJ��DV�ZHOO�DV�DW�WKH�HQG�RI�WKH�VRIWZDUH�GHYHORSPHQW�OLIH�F\FOH�WR�HQVXUH
WKDW�DOO�UHTXLUHPHQWV�KDYH�EHHQ�IXOILOOHG���6LQFH�VRIWZDUH�LV�XVXDOO\�SDUW�RI�D�ODUJHU�KDUGZDUH�V\VWHP��WKH
YDOLGDWLRQ�RI�VRIWZDUH�W\SLFDOO\�LQFOXGHV�HYLGHQFH�WKDW�DOO�VRIWZDUH�UHTXLUHPHQWV�KDYH�EHHQ�LPSOHPHQWHG
FRUUHFWO\�DQG�FRPSOHWHO\�DQG�DUH�WUDFHDEOH�WR�V\VWHP�UHTXLUHPHQWV���$�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���7HVWLQJ�RI�GHYLFH
VRIWZDUH�IXQFWLRQDOLW\�LQ�D�VLPXODWHG�XVH�HQYLURQPHQW��DQG�XVHU�VLWH�WHVWLQJ�DUH�W\SLFDOO\�LQFOXGHG�DV
FRPSRQHQWV�RI�DQ�RYHUDOO�GHVLJQ�YDOLGDWLRQ�SURJUDP�IRU�D�VRIWZDUH�DXWRPDWHG�GHYLFH�

6RIWZDUH�YHULILFDWLRQ�DQG�YDOLGDWLRQ�DUH�GLIILFXOW�EHFDXVH�D�GHYHORSHU�FDQQRW�WHVW�IRUHYHU��DQG�LW�LV�KDUG
WR�NQRZ�KRZ�PXFK�HYLGHQFH�LV�HQRXJK���,Q�ODUJH�PHDVXUH��VRIWZDUH�YDOLGDWLRQ�LV�D�PDWWHU�RI�GHYHORSLQJ
D�³OHYHO�RI�FRQILGHQFH´�WKDW�WKH�GHYLFH�PHHWV�DOO�UHTXLUHPHQWV�DQG�XVHU�H[SHFWDWLRQV�IRU�WKH�VRIWZDUH
DXWRPDWHG�IXQFWLRQV�DQG�IHDWXUHV�RI�WKH�GHYLFH���0HDVXUHV�VXFK�DV�GHIHFWV�IRXQG�LQ�VSHFLILFDWLRQV
GRFXPHQWV��HVWLPDWHV�RI�GHIHFWV�UHPDLQLQJ��WHVWLQJ�FRYHUDJH��DQG�RWKHU�WHFKQLTXHV�DUH�DOO�XVHG�WR
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GHYHORS�DQ�DFFHSWDEOH�OHYHO�RI�FRQILGHQFH�EHIRUH�VKLSSLQJ�WKH�SURGXFW���7KH�OHYHO�RI�FRQILGHQFH��DQG
WKHUHIRUH�WKH�OHYHO�RI�VRIWZDUH�YDOLGDWLRQ��YHULILFDWLRQ��DQG�WHVWLQJ�HIIRUW�QHHGHG��ZLOO�YDU\�GHSHQGLQJ
XSRQ�WKH�VDIHW\�ULVN��KD]DUG��SRVHG�E\�WKH�DXWRPDWHG�IXQFWLRQV�RI�WKH�GHYLFH���$GGLWLRQDO�JXLGDQFH
UHJDUGLQJ�VDIHW\�ULVN�PDQDJHPHQW�IRU�VRIWZDUH�PD\�EH�IRXQG�LQ�6HFWLRQ���RI�)'$¶V*XLGDQFH�IRU�WKH
&RQWHQW�RI�3UH�PDUNHW�6XEPLVVLRQV�IRU�6RIWZDUH�&RQWDLQHG�LQ�0HGLFDO�'HYLFHV� DQG�LQ�WKH
LQWHUQDWLRQDO�VWDQGDUGV�,62�,(&���������DQG�,(&�����������UHIHUHQFHG�LQ�$SSHQGL[�$�

�������,4�24�34

)RU�PDQ\�\HDUV��ERWK�)'$�DQG�UHJXODWHG�LQGXVWU\�KDYH�DWWHPSWHG�WR�XQGHUVWDQG�DQG�GHILQH�VRIWZDUH
YDOLGDWLRQ�ZLWKLQ�WKH�FRQWH[W�RI�SURFHVV�YDOLGDWLRQ�WHUPLQRORJ\����)RU�H[DPSOH��LQGXVWU\�GRFXPHQWV�DQG
RWKHU�)'$�YDOLGDWLRQ�JXLGDQFH�VRPHWLPHV�GHVFULEH�XVHU�VLWH�VRIWZDUH�YDOLGDWLRQ�LQ�WHUPV�RI�LQVWDOODWLRQ
TXDOLILFDWLRQ��,4���RSHUDWLRQDO�TXDOLILFDWLRQ��24��DQG�SHUIRUPDQFH�TXDOLILFDWLRQ��34����'HILQLWLRQV�RI
WKHVH�WHUPV�DQG�DGGLWLRQDO�LQIRUPDWLRQ�UHJDUGLQJ�,4�24�34�PD\�EH�IRXQG�LQ�)'$¶V *XLGHOLQH�RQ
*HQHUDO�3ULQFLSOHV�RI�3URFHVV�9DOLGDWLRQ��GDWHG�0D\�����������DQG�LQ�)'$¶V *ORVVDU\�RI
&RPSXWHUL]HG�6\VWHP�DQG�6RIWZDUH�'HYHORSPHQW�7HUPLQRORJ\� GDWHG�$XJXVW������

:KLOH�,4�24�34�WHUPLQRORJ\�KDV�VHUYHG�LWV�SXUSRVH�ZHOO�DQG�LV�RQH�RI�PDQ\�OHJLWLPDWH�ZD\V�WR
RUJDQL]H�VRIWZDUH�YDOLGDWLRQ�WDVNV�DW�WKH�XVHU�VLWH��WKLV�WHUPLQRORJ\�PD\�QRW�EH�ZHOO�XQGHUVWRRG�DPRQJ
PDQ\�VRIWZDUH�SURIHVVLRQDOV��DQG�LW�LV�QRW�XVHG�HOVHZKHUH�LQ�WKLV�GRFXPHQW���+RZHYHU��ERWK�)'$
SHUVRQQHO�DQG�GHYLFH�PDQXIDFWXUHUV�QHHG�WR�EH�DZDUH�RI�WKHVH�GLIIHUHQFHV�LQ�WHUPLQRORJ\�DV�WKH\�DVN�IRU
DQG�SURYLGH�LQIRUPDWLRQ�UHJDUGLQJ�VRIWZDUH�YDOLGDWLRQ�

������62)7:$5(�'(9(/230(17�$6�3$57�2)�6<67(0�'(6,*1

7KH�GHFLVLRQ�WR�LPSOHPHQW�V\VWHP�IXQFWLRQDOLW\�XVLQJ�VRIWZDUH�LV�RQH�WKDW�LV�W\SLFDOO\�PDGH�GXULQJ�V\VWHP
GHVLJQ���6RIWZDUH�UHTXLUHPHQWV�DUH�W\SLFDOO\�GHULYHG�IURP�WKH�RYHUDOO�V\VWHP�UHTXLUHPHQWV�DQG�GHVLJQ�IRU
WKRVH�DVSHFWV�LQ�WKH�V\VWHP�WKDW�DUH�WR�EH�LPSOHPHQWHG�XVLQJ�VRIWZDUH���7KHUH�DUH�XVHU�QHHGV�DQG
LQWHQGHG�XVHV�IRU�D�ILQLVKHG�GHYLFH��EXW�XVHUV�W\SLFDOO\�GR�QRW�VSHFLI\�ZKHWKHU�WKRVH�UHTXLUHPHQWV�DUH�WR
EH�PHW�E\�KDUGZDUH��VRIWZDUH��RU�VRPH�FRPELQDWLRQ�RI�ERWK���7KHUHIRUH��VRIWZDUH�YDOLGDWLRQ�PXVW�EH
FRQVLGHUHG�ZLWKLQ�WKH�FRQWH[W�RI�WKH�RYHUDOO�GHVLJQ�YDOLGDWLRQ�IRU�WKH�V\VWHP�

$�GRFXPHQWHG�UHTXLUHPHQWV�VSHFLILFDWLRQ�UHSUHVHQWV�WKH�XVHU
V�QHHGV�DQG�LQWHQGHG�XVHV�IURP�ZKLFK�WKH
SURGXFW�LV�GHYHORSHG���$�SULPDU\�JRDO�RI�VRIWZDUH�YDOLGDWLRQ�LV�WR�WKHQ�GHPRQVWUDWH�WKDW�DOO�FRPSOHWHG
VRIWZDUH�SURGXFWV�FRPSO\�ZLWK�DOO�GRFXPHQWHG�VRIWZDUH�DQG�V\VWHP�UHTXLUHPHQWV���7KH�FRUUHFWQHVV�DQG
FRPSOHWHQHVV�RI�ERWK�WKH�V\VWHP�UHTXLUHPHQWV�DQG�WKH�VRIWZDUH�UHTXLUHPHQWV�VKRXOG�EH�DGGUHVVHG�DV
SDUW�RI�WKH�GHVLJQ�YDOLGDWLRQ�SURFHVV�IRU�WKH�GHYLFH���6RIWZDUH�YDOLGDWLRQ�LQFOXGHV�FRQILUPDWLRQ�RI
FRQIRUPDQFH�WR�DOO�VRIWZDUH�VSHFLILFDWLRQV�DQG�FRQILUPDWLRQ�WKDW�DOO�VRIWZDUH�UHTXLUHPHQWV�DUH�WUDFHDEOH
WR�WKH�V\VWHP�VSHFLILFDWLRQV���&RQILUPDWLRQ�LV�DQ�LPSRUWDQW�SDUW�RI�WKH�RYHUDOO�GHVLJQ�YDOLGDWLRQ�WR�HQVXUH
WKDW�DOO�DVSHFWV�RI�WKH�PHGLFDO�GHYLFH�FRQIRUP�WR�XVHU�QHHGV�DQG�LQWHQGHG�XVHV�
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:KLOH�VRIWZDUH�VKDUHV�PDQ\�RI�WKH�VDPH�HQJLQHHULQJ�WDVNV�DV�KDUGZDUH��LW�KDV�VRPH�YHU\�LPSRUWDQW
GLIIHUHQFHV���)RU�H[DPSOH�

� 7KH�YDVW�PDMRULW\�RI�VRIWZDUH�SUREOHPV�DUH�WUDFHDEOH�WR�HUURUV�PDGH�GXULQJ�WKH�GHVLJQ�DQG
GHYHORSPHQW�SURFHVV���:KLOH�WKH�TXDOLW\�RI�D�KDUGZDUH�SURGXFW�LV�KLJKO\�GHSHQGHQW�RQ�GHVLJQ�
GHYHORSPHQW�DQG�PDQXIDFWXUH��WKH�TXDOLW\�RI�D�VRIWZDUH�SURGXFW�LV�GHSHQGHQW�SULPDULO\�RQ
GHVLJQ�DQG�GHYHORSPHQW�ZLWK�D�PLQLPXP�FRQFHUQ�IRU�VRIWZDUH�PDQXIDFWXUH���6RIWZDUH
PDQXIDFWXULQJ�FRQVLVWV�RI�UHSURGXFWLRQ�WKDW�FDQ�EH�HDVLO\�YHULILHG���,W�LV�QRW�GLIILFXOW�WR
PDQXIDFWXUH�WKRXVDQGV�RI�SURJUDP�FRSLHV�WKDW�IXQFWLRQ�H[DFWO\�WKH�VDPH�DV�WKH�RULJLQDO��WKH
GLIILFXOW\�FRPHV�LQ�JHWWLQJ�WKH�RULJLQDO�SURJUDP�WR�PHHW�DOO�VSHFLILFDWLRQV�

� 2QH�RI�WKH�PRVW�VLJQLILFDQW�IHDWXUHV�RI�VRIWZDUH�LV�EUDQFKLQJ��L�H���WKH�DELOLW\�WR�H[HFXWH
DOWHUQDWLYH�VHULHV�RI�FRPPDQGV��EDVHG�RQ�GLIIHULQJ�LQSXWV���7KLV�IHDWXUH�LV�D�PDMRU�FRQWULEXWLQJ
IDFWRU�IRU�DQRWKHU�FKDUDFWHULVWLF�RI�VRIWZDUH�±�LWV�FRPSOH[LW\���(YHQ�VKRUW�SURJUDPV�FDQ�EH�YHU\
FRPSOH[�DQG�GLIILFXOW�WR�IXOO\�XQGHUVWDQG�

� 7\SLFDOO\��WHVWLQJ�DORQH�FDQQRW�IXOO\�YHULI\�WKDW�VRIWZDUH�LV�FRPSOHWH�DQG�FRUUHFW���,Q�DGGLWLRQ�WR
WHVWLQJ��RWKHU�YHULILFDWLRQ�WHFKQLTXHV�DQG�D�VWUXFWXUHG�DQG�GRFXPHQWHG�GHYHORSPHQW�SURFHVV
VKRXOG�EH�FRPELQHG�WR�HQVXUH�D�FRPSUHKHQVLYH�YDOLGDWLRQ�DSSURDFK�

� 8QOLNH�KDUGZDUH��VRIWZDUH�LV�QRW�D�SK\VLFDO�HQWLW\�DQG�GRHV�QRW�ZHDU�RXW���,Q�IDFW��VRIWZDUH�PD\
LPSURYH�ZLWK�DJH��DV�ODWHQW�GHIHFWV�DUH�GLVFRYHUHG�DQG�UHPRYHG���+RZHYHU��DV�VRIWZDUH�LV
FRQVWDQWO\�XSGDWHG�DQG�FKDQJHG��VXFK�LPSURYHPHQWV�DUH�VRPHWLPHV�FRXQWHUHG�E\�QHZ�GHIHFWV
LQWURGXFHG�LQWR�WKH�VRIWZDUH�GXULQJ�WKH�FKDQJH�

� 8QOLNH�VRPH�KDUGZDUH�IDLOXUHV��VRIWZDUH�IDLOXUHV�RFFXU�ZLWKRXW�DGYDQFHG�ZDUQLQJ���7KH
VRIWZDUH¶V�EUDQFKLQJ�WKDW�DOORZV�LW�WR�IROORZ�GLIIHULQJ�SDWKV�GXULQJ�H[HFXWLRQ��PD\�KLGH�VRPH
ODWHQW�GHIHFWV�XQWLO�ORQJ�DIWHU�D�VRIWZDUH�SURGXFW�KDV�EHHQ�LQWURGXFHG�LQWR�WKH�PDUNHWSODFH�

� $QRWKHU�UHODWHG�FKDUDFWHULVWLF�RI�VRIWZDUH�LV�WKH�VSHHG�DQG�HDVH�ZLWK�ZKLFK�LW�FDQ�EH�FKDQJHG�
7KLV�IDFWRU�FDQ�FDXVH�ERWK�VRIWZDUH�DQG�QRQ�VRIWZDUH�SURIHVVLRQDOV�WR�EHOLHYH�WKDW�VRIWZDUH
SUREOHPV�FDQ�EH�FRUUHFWHG�HDVLO\���&RPELQHG�ZLWK�D�ODFN�RI�XQGHUVWDQGLQJ�RI�VRIWZDUH��LW�FDQ
OHDG�PDQDJHUV�WR�EHOLHYH�WKDW�WLJKWO\�FRQWUROOHG�HQJLQHHULQJ�LV�QRW�QHHGHG�DV�PXFK�IRU�VRIWZDUH
DV�LW�LV�IRU�KDUGZDUH���,Q�IDFW��WKH�RSSRVLWH�LV�WUXH���%HFDXVH�RI�LWV�FRPSOH[LW\��WKH
GHYHORSPHQW�SURFHVV�IRU�VRIWZDUH�VKRXOG�EH�HYHQ�PRUH�WLJKWO\�FRQWUROOHG�WKDQ�IRU
KDUGZDUH��LQ�RUGHU�WR�SUHYHQW�SUREOHPV�WKDW�FDQQRW�EH�HDVLO\�GHWHFWHG�ODWHU�LQ�WKH
GHYHORSPHQW�SURFHVV�

� 6HHPLQJO\�LQVLJQLILFDQW�FKDQJHV�LQ�VRIWZDUH�FRGH�FDQ�FUHDWH�XQH[SHFWHG�DQG�YHU\�VLJQLILFDQW
SUREOHPV�HOVHZKHUH�LQ�WKH�VRIWZDUH�SURJUDP���7KH�VRIWZDUH�GHYHORSPHQW�SURFHVV�VKRXOG�EH
VXIILFLHQWO\�ZHOO�SODQQHG��FRQWUROOHG��DQG�GRFXPHQWHG�WR�GHWHFW�DQG�FRUUHFW�XQH[SHFWHG�UHVXOWV
IURP�VRIWZDUH�FKDQJHV�
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� *LYHQ�WKH�KLJK�GHPDQG�IRU�VRIWZDUH�SURIHVVLRQDOV�DQG�WKH�KLJKO\�PRELOH�ZRUNIRUFH��WKH�VRIWZDUH
SHUVRQQHO�ZKR�PDNH�PDLQWHQDQFH�FKDQJHV�WR�VRIWZDUH�PD\�QRW�KDYH�EHHQ�LQYROYHG�LQ�WKH
RULJLQDO�VRIWZDUH�GHYHORSPHQW���7KHUHIRUH��DFFXUDWH�DQG�WKRURXJK�GRFXPHQWDWLRQ�LV�HVVHQWLDO�

� +LVWRULFDOO\��VRIWZDUH�FRPSRQHQWV�KDYH�QRW�EHHQ�DV�IUHTXHQWO\�VWDQGDUGL]HG�DQG�LQWHUFKDQJHDEOH
DV�KDUGZDUH�FRPSRQHQWV���+RZHYHU��PHGLFDO�GHYLFH�VRIWZDUH�GHYHORSHUV�DUH�EHJLQQLQJ�WR�XVH
FRPSRQHQW�EDVHG�GHYHORSPHQW�WRROV�DQG�WHFKQLTXHV���2EMHFW�RULHQWHG�PHWKRGRORJLHV�DQG�WKH
XVH�RI�RII�WKH�VKHOI�VRIWZDUH�FRPSRQHQWV�KROG�SURPLVH�IRU�IDVWHU�DQG�OHVV�H[SHQVLYH�VRIWZDUH
GHYHORSPHQW���+RZHYHU��FRPSRQHQW�EDVHG�DSSURDFKHV�UHTXLUH�YHU\�FDUHIXO�DWWHQWLRQ�GXULQJ
LQWHJUDWLRQ���3ULRU�WR�LQWHJUDWLRQ��WLPH�LV�QHHGHG�WR�IXOO\�GHILQH�DQG�GHYHORS�UHXVDEOH�VRIWZDUH
FRGH�DQG�WR�IXOO\�XQGHUVWDQG�WKH�EHKDYLRU�RI�RII�WKH�VKHOI�FRPSRQHQWV�

)RU�WKHVH�DQG�RWKHU�UHDVRQV��VRIWZDUH�HQJLQHHULQJ�QHHGV�DQ�HYHQ�JUHDWHU�OHYHO�RI�PDQDJHULDO
VFUXWLQ\�DQG�FRQWURO�WKDQ�GRHV�KDUGZDUH�HQJLQHHULQJ�

������%(1(),76�2)�62)7:$5(�9$/,'$7,21

6RIWZDUH�YDOLGDWLRQ�LV�D�FULWLFDO�WRRO�XVHG�WR�DVVXUH�WKH�TXDOLW\�RI�GHYLFH�VRIWZDUH�DQG�VRIWZDUH
DXWRPDWHG�RSHUDWLRQV���6RIWZDUH�YDOLGDWLRQ�FDQ�LQFUHDVH�WKH�XVDELOLW\�DQG�UHOLDELOLW\�RI�WKH�GHYLFH�
UHVXOWLQJ�LQ�GHFUHDVHG�IDLOXUH�UDWHV��IHZHU�UHFDOOV�DQG�FRUUHFWLYH�DFWLRQV��OHVV�ULVN�WR�SDWLHQWV�DQG�XVHUV�
DQG�UHGXFHG�OLDELOLW\�WR�GHYLFH�PDQXIDFWXUHUV���6RIWZDUH�YDOLGDWLRQ�FDQ�DOVR�UHGXFH�ORQJ�WHUP�FRVWV�E\
PDNLQJ�LW�HDVLHU�DQG�OHVV�FRVWO\�WR�UHOLDEO\�PRGLI\�VRIWZDUH�DQG�UHYDOLGDWH�VRIWZDUH�FKDQJHV���6RIWZDUH
PDLQWHQDQFH�FDQ�UHSUHVHQW�D�YHU\�ODUJH�SHUFHQWDJH�RI�WKH�WRWDO�FRVW�RI�VRIWZDUH�RYHU�LWV�HQWLUH�OLIH�F\FOH�
$Q�HVWDEOLVKHG�FRPSUHKHQVLYH�VRIWZDUH�YDOLGDWLRQ�SURFHVV�KHOSV�WR�UHGXFH�WKH�ORQJ�WHUP�FRVW�RI
VRIWZDUH�E\�UHGXFLQJ�WKH�FRVW�RI�YDOLGDWLRQ�IRU�HDFK�VXEVHTXHQW�UHOHDVH�RI�WKH�VRIWZDUH�

������'(6,*1�5(9,(:

'HVLJQ�UHYLHZV�DUH�GRFXPHQWHG��FRPSUHKHQVLYH��DQG�V\VWHPDWLF�H[DPLQDWLRQV�RI�D�GHVLJQ�WR�HYDOXDWH
WKH�DGHTXDF\�RI�WKH�GHVLJQ�UHTXLUHPHQWV��WR�HYDOXDWH�WKH�FDSDELOLW\�RI�WKH�GHVLJQ�WR�PHHW�WKHVH
UHTXLUHPHQWV��DQG�WR�LGHQWLI\�SUREOHPV���:KLOH�WKHUH�PD\�EH�PDQ\�LQIRUPDO�WHFKQLFDO�UHYLHZV�WKDW�RFFXU
ZLWKLQ�WKH�GHYHORSPHQW�WHDP�GXULQJ�D�VRIWZDUH�SURMHFW��D�IRUPDO�GHVLJQ�UHYLHZ�LV�PRUH�VWUXFWXUHG�DQG
LQFOXGHV�SDUWLFLSDWLRQ�IURP�RWKHUV�RXWVLGH�WKH�GHYHORSPHQW�WHDP���)RUPDO�GHVLJQ�UHYLHZV�PD\�UHIHUHQFH
RU�LQFOXGH�UHVXOWV�IURP�RWKHU�IRUPDO�DQG�LQIRUPDO�UHYLHZV���'HVLJQ�UHYLHZV�PD\�EH�FRQGXFWHG�VHSDUDWHO\
IRU�WKH�VRIWZDUH��DIWHU�WKH�VRIWZDUH�LV�LQWHJUDWHG�ZLWK�WKH�KDUGZDUH�LQWR�WKH�V\VWHP��RU�ERWK���'HVLJQ
UHYLHZV�VKRXOG�LQFOXGH�H[DPLQDWLRQ�RI�GHYHORSPHQW�SODQV��UHTXLUHPHQWV�VSHFLILFDWLRQV��GHVLJQ
VSHFLILFDWLRQV��WHVWLQJ�SODQV�DQG�SURFHGXUHV��DOO�RWKHU�GRFXPHQWV�DQG�DFWLYLWLHV�DVVRFLDWHG�ZLWK�WKH
SURMHFW��YHULILFDWLRQ�UHVXOWV�IURP�HDFK�VWDJH�RI�WKH�GHILQHG�OLIH�F\FOH��DQG�YDOLGDWLRQ�UHVXOWV�IRU�WKH�RYHUDOO
GHYLFH�

'HVLJQ�UHYLHZ�LV�D�SULPDU\�WRRO�IRU�PDQDJLQJ�DQG�HYDOXDWLQJ�GHYHORSPHQW�SURMHFWV���)RU�H[DPSOH��IRUPDO
GHVLJQ�UHYLHZV�DOORZ�PDQDJHPHQW�WR�FRQILUP�WKDW�DOO�JRDOV�GHILQHG�LQ�WKH�VRIWZDUH�YDOLGDWLRQ�SODQ�KDYH
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EHHQ�DFKLHYHG���7KH�4XDOLW\�6\VWHP�UHJXODWLRQ�UHTXLUHV�WKDW�DW�OHDVW�RQH�IRUPDO�GHVLJQ�UHYLHZ�EH
FRQGXFWHG�GXULQJ�WKH�GHYLFH�GHVLJQ�SURFHVV���+RZHYHU��LW�LV�UHFRPPHQGHG�WKDW�PXOWLSOH�GHVLJQ�UHYLHZV
EH�FRQGXFWHG��H�J���DW�WKH�HQG�RI�HDFK�VRIWZDUH�OLIH�F\FOH�DFWLYLW\��LQ�SUHSDUDWLRQ�IRU�SURFHHGLQJ�WR�WKH
QH[W�DFWLYLW\����)RUPDO�GHVLJQ�UHYLHZ�LV�HVSHFLDOO\�LPSRUWDQW�DW�RU�QHDU�WKH�HQG�RI�WKH�UHTXLUHPHQWV
DFWLYLW\��EHIRUH�PDMRU�UHVRXUFHV�KDYH�EHHQ�FRPPLWWHG�WR�VSHFLILF�GHVLJQ�VROXWLRQV���3UREOHPV�IRXQG�DW
WKLV�SRLQW�FDQ�EH�UHVROYHG�PRUH�HDVLO\��VDYH�WLPH�DQG�PRQH\��DQG�UHGXFH�WKH�OLNHOLKRRG�RI�PLVVLQJ�D
FULWLFDO�LVVXH�

$QVZHUV�WR�VRPH�NH\�TXHVWLRQV�VKRXOG�EH�GRFXPHQWHG�GXULQJ�IRUPDO�GHVLJQ�UHYLHZV���7KHVH�LQFOXGH�

� +DYH�WKH�DSSURSULDWH�WDVNV�DQG�H[SHFWHG�UHVXOWV��RXWSXWV��RU�SURGXFWV�EHHQ�HVWDEOLVKHG�IRU�HDFK
VRIWZDUH�OLIH�F\FOH�DFWLYLW\"

� 'R�WKH�WDVNV�DQG�H[SHFWHG�UHVXOWV��RXWSXWV��RU�SURGXFWV�RI�HDFK�VRIWZDUH�OLIH�F\FOH�DFWLYLW\�

9 &RPSO\�ZLWK�WKH�UHTXLUHPHQWV�RI�RWKHU�VRIWZDUH�OLIH�F\FOH�DFWLYLWLHV�LQ�WHUPV�RI�FRUUHFWQHVV�
FRPSOHWHQHVV��FRQVLVWHQF\��DQG�DFFXUDF\"

9 6DWLVI\�WKH�VWDQGDUGV��SUDFWLFHV��DQG�FRQYHQWLRQV�RI�WKDW�DFWLYLW\"

9 (VWDEOLVK�D�SURSHU�EDVLV�IRU�LQLWLDWLQJ�WDVNV�IRU�WKH�QH[W�VRIWZDUH�OLIH�F\FOH�DFWLYLW\"
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6(&7,21������35,1&,3/(6�2)�62)7:$5(�9$/,'$7,21

7KLV�VHFWLRQ�OLVWV�WKH�JHQHUDO�SULQFLSOHV�WKDW�VKRXOG�EH�FRQVLGHUHG�IRU�WKH�YDOLGDWLRQ�RI�VRIWZDUH�

������5(48,5(0(176

$�GRFXPHQWHG�VRIWZDUH�UHTXLUHPHQWV�VSHFLILFDWLRQ�SURYLGHV�D�EDVHOLQH�IRU�ERWK�YDOLGDWLRQ�DQG
YHULILFDWLRQ���7KH�VRIWZDUH�YDOLGDWLRQ�SURFHVV�FDQQRW�EH�FRPSOHWHG�ZLWKRXW�DQ�HVWDEOLVKHG��VRIWZDUH
UHTXLUHPHQWV�VSHFLILFDWLRQ��5HI������&)5�������]��DQG��DD��DQG��������I��DQG��J���

������'()(&7�35(9(17,21

6RIWZDUH�TXDOLW\�DVVXUDQFH�QHHGV�WR�IRFXV�RQ�SUHYHQWLQJ�WKH�LQWURGXFWLRQ�RI�GHIHFWV�LQWR�WKH�VRIWZDUH
GHYHORSPHQW�SURFHVV�DQG�QRW�RQ�WU\LQJ�WR�³WHVW�TXDOLW\�LQWR´�WKH�VRIWZDUH�FRGH�DIWHU�LW�LV�ZULWWHQ�
6RIWZDUH�WHVWLQJ�LV�YHU\�OLPLWHG�LQ�LWV�DELOLW\�WR�VXUIDFH�DOO�ODWHQW�GHIHFWV�LQ�VRIWZDUH�FRGH���)RU�H[DPSOH�
WKH�FRPSOH[LW\�RI�PRVW�VRIWZDUH�SUHYHQWV�LW�IURP�EHLQJ�H[KDXVWLYHO\�WHVWHG���6RIWZDUH�WHVWLQJ�LV�D
QHFHVVDU\�DFWLYLW\���+RZHYHU��LQ�PRVW�FDVHV�VRIWZDUH�WHVWLQJ�E\�LWVHOI�LV�QRW�VXIILFLHQW�WR
HVWDEOLVK�FRQILGHQFH�WKDW�WKH�VRIWZDUH�LV�ILW�IRU�LWV�LQWHQGHG�XVH����,Q�RUGHU�WR�HVWDEOLVK�WKDW
FRQILGHQFH��VRIWZDUH�GHYHORSHUV�VKRXOG�XVH�D�PL[WXUH�RI�PHWKRGV�DQG�WHFKQLTXHV�WR�SUHYHQW�VRIWZDUH
HUURUV�DQG�WR�GHWHFW�VRIWZDUH�HUURUV�WKDW�GR�RFFXU���7KH�³EHVW�PL[´�RI�PHWKRGV�GHSHQGV�RQ�PDQ\
IDFWRUV�LQFOXGLQJ�WKH�GHYHORSPHQW�HQYLURQPHQW��DSSOLFDWLRQ��VL]H�RI�SURMHFW��ODQJXDJH��DQG�ULVN�

������7,0(�$1'�())257

7R�EXLOG�D�FDVH�WKDW�WKH�VRIWZDUH�LV�YDOLGDWHG�UHTXLUHV�WLPH�DQG�HIIRUW���3UHSDUDWLRQ�IRU�VRIWZDUH
YDOLGDWLRQ�VKRXOG�EHJLQ�HDUO\��L�H���GXULQJ�GHVLJQ�DQG�GHYHORSPHQW�SODQQLQJ�DQG�GHVLJQ�LQSXW���7KH�ILQDO
FRQFOXVLRQ�WKDW�WKH�VRIWZDUH�LV�YDOLGDWHG�VKRXOG�EH�EDVHG�RQ�HYLGHQFH�FROOHFWHG�IURP�SODQQHG�HIIRUWV
FRQGXFWHG�WKURXJKRXW�WKH�VRIWZDUH�OLIHF\FOH�

������62)7:$5(�/,)(�&<&/(

6RIWZDUH�YDOLGDWLRQ�WDNHV�SODFH�ZLWKLQ�WKH�HQYLURQPHQW�RI�DQ�HVWDEOLVKHG�VRIWZDUH�OLIH�F\FOH���7KH
VRIWZDUH�OLIH�F\FOH�FRQWDLQV�VRIWZDUH�HQJLQHHULQJ�WDVNV�DQG�GRFXPHQWDWLRQ�QHFHVVDU\�WR�VXSSRUW�WKH
VRIWZDUH�YDOLGDWLRQ�HIIRUW���,Q�DGGLWLRQ��WKH�VRIWZDUH�OLIH�F\FOH�FRQWDLQV�VSHFLILF�YHULILFDWLRQ�DQG�YDOLGDWLRQ
WDVNV�WKDW�DUH�DSSURSULDWH�IRU�WKH�LQWHQGHG�XVH�RI�WKH�VRIWZDUH���7KLV�JXLGDQFH�GRHV�QRW�UHFRPPHQG�DQ\
SDUWLFXODU�OLIH�F\FOH�PRGHOV�±�RQO\�WKDW�WKH\�VKRXOG�EH�VHOHFWHG�DQG�XVHG�IRU�D�VRIWZDUH�GHYHORSPHQW
SURMHFW�
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������3/$16

7KH�VRIWZDUH�YDOLGDWLRQ�SURFHVV�LV�GHILQHG�DQG�FRQWUROOHG�WKURXJK�WKH�XVH�RI�D�SODQ���7KH�VRIWZDUH
YDOLGDWLRQ�SODQ�GHILQHV�³ZKDW´�LV�WR�EH�DFFRPSOLVKHG�WKURXJK�WKH�VRIWZDUH�YDOLGDWLRQ�HIIRUW���6RIWZDUH
YDOLGDWLRQ�SODQV�DUH�D�VLJQLILFDQW�TXDOLW\�V\VWHP�WRRO���6RIWZDUH�YDOLGDWLRQ�SODQV�VSHFLI\�DUHDV�VXFK�DV
VFRSH��DSSURDFK��UHVRXUFHV��VFKHGXOHV�DQG�WKH�W\SHV�DQG�H[WHQW�RI�DFWLYLWLHV��WDVNV��DQG�ZRUN�LWHPV�

���� 352&('85(6

7KH�VRIWZDUH�YDOLGDWLRQ�SURFHVV�LV�H[HFXWHG�WKURXJK�WKH�XVH�RI�SURFHGXUHV���7KHVH�SURFHGXUHV�HVWDEOLVK
³KRZ´�WR�FRQGXFW�WKH�VRIWZDUH�YDOLGDWLRQ�HIIRUW���7KH�SURFHGXUHV�VKRXOG�LGHQWLI\�WKH�VSHFLILF�DFWLRQV�RU
VHTXHQFH�RI�DFWLRQV�WKDW�PXVW�EH�WDNHQ�WR�FRPSOHWH�LQGLYLGXDO�YDOLGDWLRQ�DFWLYLWLHV��WDVNV��DQG�ZRUN
LWHPV�

������62)7:$5(�9$/,'$7,21�$)7(5�$�&+$1*(

'XH�WR�WKH�FRPSOH[LW\�RI�VRIWZDUH��D�VHHPLQJO\�VPDOO�ORFDO�FKDQJH�PD\�KDYH�D�VLJQLILFDQW�JOREDO�V\VWHP
LPSDFW���:KHQ�DQ\�FKDQJH��HYHQ�D�VPDOO�FKDQJH��LV�PDGH�WR�WKH�VRIWZDUH��WKH�YDOLGDWLRQ�VWDWXV�RI�WKH
VRIWZDUH�QHHGV�WR�EH�UH�HVWDEOLVKHG���:KHQHYHU�VRIWZDUH�LV�FKDQJHG��D�YDOLGDWLRQ�DQDO\VLV�VKRXOG
EH�FRQGXFWHG�QRW�MXVW�IRU�YDOLGDWLRQ�RI�WKH�LQGLYLGXDO�FKDQJH��EXW�DOVR�WR�GHWHUPLQH�WKH�H[WHQW
DQG�LPSDFW�RI�WKDW�FKDQJH�RQ�WKH�HQWLUH�VRIWZDUH�V\VWHP���%DVHG�RQ�WKLV�DQDO\VLV��WKH�VRIWZDUH
GHYHORSHU�VKRXOG�WKHQ�FRQGXFW�DQ�DSSURSULDWH�OHYHO�RI�VRIWZDUH�UHJUHVVLRQ�WHVWLQJ�WR�VKRZ�WKDW
XQFKDQJHG�EXW�YXOQHUDEOH�SRUWLRQV�RI�WKH�V\VWHP�KDYH�QRW�EHHQ�DGYHUVHO\�DIIHFWHG���'HVLJQ�FRQWUROV�DQG
DSSURSULDWH�UHJUHVVLRQ�WHVWLQJ�SURYLGH�WKH�FRQILGHQFH�WKDW�WKH�VRIWZDUH�LV�YDOLGDWHG�DIWHU�D�VRIWZDUH
FKDQJH�

������9$/,'$7,21�&29(5$*(

9DOLGDWLRQ�FRYHUDJH�VKRXOG�EH�EDVHG�RQ�WKH�VRIWZDUH¶V�FRPSOH[LW\�DQG�VDIHW\�ULVN�±�QRW�RQ�ILUP�VL]H�RU
UHVRXUFH�FRQVWUDLQWV���7KH�VHOHFWLRQ�RI�YDOLGDWLRQ�DFWLYLWLHV��WDVNV��DQG�ZRUN�LWHPV�VKRXOG�EH
FRPPHQVXUDWH�ZLWK�WKH�FRPSOH[LW\�RI�WKH�VRIWZDUH�GHVLJQ�DQG�WKH�ULVN�DVVRFLDWHG�ZLWK�WKH�XVH�RI�WKH
VRIWZDUH�IRU�WKH�VSHFLILHG�LQWHQGHG�XVH���)RU�ORZHU�ULVN�GHYLFHV��RQO\�EDVHOLQH�YDOLGDWLRQ�DFWLYLWLHV�PD\
EH�FRQGXFWHG���$V�WKH�ULVN�LQFUHDVHV�DGGLWLRQDO�YDOLGDWLRQ�DFWLYLWLHV�VKRXOG�EH�DGGHG�WR�FRYHU�WKH
DGGLWLRQDO�ULVN���9DOLGDWLRQ�GRFXPHQWDWLRQ�VKRXOG�EH�VXIILFLHQW�WR�GHPRQVWUDWH�WKDW�DOO�VRIWZDUH�YDOLGDWLRQ
SODQV�DQG�SURFHGXUHV�KDYH�EHHQ�FRPSOHWHG�VXFFHVVIXOO\�

������,1'(3(1'(1&(�2)�5(9,(:

9DOLGDWLRQ�DFWLYLWLHV�VKRXOG�EH�FRQGXFWHG�XVLQJ�WKH�EDVLF�TXDOLW\�DVVXUDQFH�SUHFHSW�RI�³LQGHSHQGHQFH�RI
UHYLHZ�́ ��6HOI�YDOLGDWLRQ�LV�H[WUHPHO\�GLIILFXOW���:KHQ�SRVVLEOH��DQ�LQGHSHQGHQW�HYDOXDWLRQ�LV�DOZD\V
EHWWHU��HVSHFLDOO\�IRU�KLJKHU�ULVN�DSSOLFDWLRQV���6RPH�ILUPV�FRQWUDFW�RXW�IRU�D�WKLUG�SDUW\�LQGHSHQGHQW
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YHULILFDWLRQ�DQG�YDOLGDWLRQ��EXW�WKLV�VROXWLRQ�PD\�QRW�DOZD\V�EH�IHDVLEOH���$QRWKHU�DSSURDFK�LV�WR�DVVLJQ
LQWHUQDO�VWDII�PHPEHUV�WKDW�DUH�QRW�LQYROYHG�LQ�D�SDUWLFXODU�GHVLJQ�RU�LWV�LPSOHPHQWDWLRQ��EXW�ZKR�KDYH
VXIILFLHQW�NQRZOHGJH�WR�HYDOXDWH�WKH�SURMHFW�DQG�FRQGXFW�WKH�YHULILFDWLRQ�DQG�YDOLGDWLRQ�DFWLYLWLHV��6PDOOHU
ILUPV�PD\�QHHG�WR�EH�FUHDWLYH�LQ�KRZ�WDVNV�DUH�RUJDQL]HG�DQG�DVVLJQHG�LQ�RUGHU�WR�PDLQWDLQ�LQWHUQDO
LQGHSHQGHQFH�RI�UHYLHZ�

�������)/(;,%,/,7<�$1'�5(63216,%,/,7<

6SHFLILF�LPSOHPHQWDWLRQ�RI�WKHVH�VRIWZDUH�YDOLGDWLRQ�SULQFLSOHV�PD\�EH�TXLWH�GLIIHUHQW�IURP�RQH
DSSOLFDWLRQ�WR�DQRWKHU���7KH�GHYLFH�PDQXIDFWXUHU�KDV�IOH[LELOLW\�LQ�FKRRVLQJ�KRZ�WR�DSSO\�WKHVH�YDOLGDWLRQ
SULQFLSOHV��EXW�UHWDLQV�XOWLPDWH�UHVSRQVLELOLW\�IRU�GHPRQVWUDWLQJ�WKDW�WKH�VRIWZDUH�KDV�EHHQ�YDOLGDWHG�

6RIWZDUH�LV�GHVLJQHG��GHYHORSHG��YDOLGDWHG��DQG�UHJXODWHG�LQ�D�ZLGH�VSHFWUXP�RI�HQYLURQPHQWV��DQG�IRU
D�ZLGH�YDULHW\�RI�GHYLFHV�ZLWK�YDU\LQJ�OHYHOV�RI�ULVN���)'$�UHJXODWHG�PHGLFDO�GHYLFH�DSSOLFDWLRQV�LQFOXGH
VRIWZDUH�WKDW�

� ,V�D�FRPSRQHQW��SDUW��RU�DFFHVVRU\�RI�D�PHGLFDO�GHYLFH�
� ,V�LWVHOI�D�PHGLFDO�GHYLFH��RU
� ,V�XVHG�LQ�PDQXIDFWXULQJ��GHVLJQ�DQG�GHYHORSPHQW��RU�RWKHU�SDUWV�RI�WKH�TXDOLW\�V\VWHP�

,Q�HDFK�HQYLURQPHQW��VRIWZDUH�FRPSRQHQWV�IURP�PDQ\�VRXUFHV�PD\�EH�XVHG�WR�FUHDWH�WKH�DSSOLFDWLRQ
�H�J���LQ�KRXVH�GHYHORSHG�VRIWZDUH��RII�WKH�VKHOI�VRIWZDUH��FRQWUDFW�VRIWZDUH��VKDUHZDUH����,Q�DGGLWLRQ�
VRIWZDUH�FRPSRQHQWV�FRPH�LQ�PDQ\�GLIIHUHQW�IRUPV��H�J���DSSOLFDWLRQ�VRIWZDUH��RSHUDWLQJ�V\VWHPV�
FRPSLOHUV��GHEXJJHUV��FRQILJXUDWLRQ�PDQDJHPHQW�WRROV��DQG�PDQ\�PRUH����7KH�YDOLGDWLRQ�RI�VRIWZDUH�LQ
WKHVH�HQYLURQPHQWV�FDQ�EH�D�FRPSOH[�XQGHUWDNLQJ��WKHUHIRUH��LW�LV�DSSURSULDWH�WKDW�DOO�RI�WKHVH�VRIWZDUH
YDOLGDWLRQ�SULQFLSOHV�EH�FRQVLGHUHG�ZKHQ�GHVLJQLQJ�WKH�VRIWZDUH�YDOLGDWLRQ�SURFHVV���7KH�UHVXOWDQW
VRIWZDUH�YDOLGDWLRQ�SURFHVV�VKRXOG�EH�FRPPHQVXUDWH�ZLWK�WKH�VDIHW\�ULVN�DVVRFLDWHG�ZLWK�WKH�V\VWHP�
GHYLFH��RU�SURFHVV�

6RIWZDUH�YDOLGDWLRQ�DFWLYLWLHV�DQG�WDVNV�PD\�EH�GLVSHUVHG��RFFXUULQJ�DW�GLIIHUHQW�ORFDWLRQV�DQG�EHLQJ
FRQGXFWHG�E\�GLIIHUHQW�RUJDQL]DWLRQV���+RZHYHU��UHJDUGOHVV�RI�WKH�GLVWULEXWLRQ�RI�WDVNV��FRQWUDFWXDO
UHODWLRQV��VRXUFH�RI�FRPSRQHQWV��RU�WKH�GHYHORSPHQW�HQYLURQPHQW��WKH�GHYLFH�PDQXIDFWXUHU�RU
VSHFLILFDWLRQ�GHYHORSHU�UHWDLQV�XOWLPDWH�UHVSRQVLELOLW\�IRU�HQVXULQJ�WKDW�WKH�VRIWZDUH�LV�YDOLGDWHG�
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6(&7,21������$&7,9,7,(6�$1'�7$6.6

6RIWZDUH�YDOLGDWLRQ�LV�DFFRPSOLVKHG�WKURXJK�D�VHULHV�RI�DFWLYLWLHV�DQG�WDVNV�WKDW�DUH�SODQQHG�DQG
H[HFXWHG�DW�YDULRXV�VWDJHV�RI�WKH�VRIWZDUH�GHYHORSPHQW�OLIH�F\FOH���7KHVH�WDVNV�PD\�EH�RQH�WLPH
RFFXUUHQFHV�RU�PD\�EH�LWHUDWHG�PDQ\�WLPHV��GHSHQGLQJ�RQ�WKH�OLIH�F\FOH�PRGHO�XVHG�DQG�WKH�VFRSH�RI
FKDQJHV�PDGH�DV�WKH�VRIWZDUH�SURMHFW�SURJUHVVHV�

������62)7:$5(�/,)(�&<&/(�$&7,9,7,(6

7KLV�JXLGDQFH�GRHV�QRW�UHFRPPHQG�WKH�XVH�RI�DQ\�VSHFLILF�VRIWZDUH�OLIH�F\FOH�PRGHO���6RIWZDUH
GHYHORSHUV�VKRXOG�HVWDEOLVK�D VRIWZDUH�OLIH�F\FOH�PRGHO�WKDW�LV�DSSURSULDWH�IRU�WKHLU�SURGXFW�DQG
RUJDQL]DWLRQ���7KH�VRIWZDUH�OLIH�F\FOH�PRGHO�WKDW�LV�VHOHFWHG�VKRXOG�FRYHU�WKH�VRIWZDUH�IURP�LWV�ELUWK�WR�LWV
UHWLUHPHQW���$FWLYLWLHV�LQ�D�W\SLFDO�VRIWZDUH�OLIH�F\FOH�PRGHO�LQFOXGH�WKH�IROORZLQJ�

� 4XDOLW\�3ODQQLQJ
� 6\VWHP�5HTXLUHPHQWV�'HILQLWLRQ
� 'HWDLOHG�6RIWZDUH�5HTXLUHPHQWV�6SHFLILFDWLRQ
� 6RIWZDUH�'HVLJQ�6SHFLILFDWLRQ
� &RQVWUXFWLRQ�RU�&RGLQJ
� 7HVWLQJ
� ,QVWDOODWLRQ
� 2SHUDWLRQ�DQG�6XSSRUW
� 0DLQWHQDQFH
� 5HWLUHPHQW

9HULILFDWLRQ��WHVWLQJ��DQG�RWKHU�WDVNV�WKDW�VXSSRUW�VRIWZDUH�YDOLGDWLRQ�RFFXU�GXULQJ�HDFK�RI�WKHVH
DFWLYLWLHV���$�OLIH�F\FOH�PRGHO�RUJDQL]HV�WKHVH�VRIWZDUH�GHYHORSPHQW�DFWLYLWLHV�LQ�YDULRXV�ZD\V�DQG
SURYLGHV�D�IUDPHZRUN�IRU�PRQLWRULQJ�DQG�FRQWUROOLQJ�WKH�VRIWZDUH�GHYHORSPHQW�SURMHFW���6HYHUDO
VRIWZDUH�OLIH�F\FOH�PRGHOV��H�J���ZDWHUIDOO��VSLUDO��UDSLG�SURWRW\SLQJ��LQFUHPHQWDO�GHYHORSPHQW��HWF���DUH
GHILQHG�LQ�)'$¶V�*ORVVDU\�RI�&RPSXWHUL]HG�6\VWHP�DQG�6RIWZDUH�'HYHORSPHQW�7HUPLQRORJ\�
GDWHG�$XJXVW��������7KHVH�DQG�PDQ\�RWKHU�OLIH�F\FOH�PRGHOV�DUH�GHVFULEHG�LQ�YDULRXV�UHIHUHQFHV�OLVWHG
LQ�$SSHQGL[�$�

������7<3,&$/�7$6.6�6833257,1*�9$/,'$7,21

)RU�HDFK�RI�WKH�VRIWZDUH�OLIH�F\FOH�DFWLYLWLHV��WKHUH�DUH�FHUWDLQ�³W\SLFDO´�WDVNV�WKDW�VXSSRUW�D�FRQFOXVLRQ
WKDW�WKH�VRIWZDUH�LV�YDOLGDWHG���+RZHYHU��WKH�VSHFLILF�WDVNV�WR�EH�SHUIRUPHG��WKHLU�RUGHU�RI�SHUIRUPDQFH�
DQG�WKH�LWHUDWLRQ�DQG�WLPLQJ�RI�WKHLU�SHUIRUPDQFH�ZLOO�EH�GLFWDWHG�E\�WKH�VSHFLILF�VRIWZDUH�OLIH�F\FOH
PRGHO�WKDW�LV�VHOHFWHG�DQG�WKH�VDIHW\�ULVN�DVVRFLDWHG�ZLWK�WKH�VRIWZDUH�DSSOLFDWLRQ���)RU�YHU\�ORZ�ULVN
DSSOLFDWLRQV��FHUWDLQ�WDVNV�PD\�QRW�EH�QHHGHG�DW�DOO���+RZHYHU��WKH�VRIWZDUH�GHYHORSHU�VKRXOG�DW�OHDVW
FRQVLGHU�HDFK�RI�WKHVH�WDVNV�DQG�VKRXOG�GHILQH�DQG�GRFXPHQW�ZKLFK�WDVNV�DUH�RU�DUH�QRW�DSSURSULDWH�IRU
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WKHLU�VSHFLILF�DSSOLFDWLRQ���7KH�IROORZLQJ�GLVFXVVLRQ�LV�JHQHULF�DQG�LV�QRW�LQWHQGHG�WR�SUHVFULEH�DQ\
SDUWLFXODU�VRIWZDUH�OLIH�F\FOH�PRGHO�RU�DQ\�SDUWLFXODU�RUGHU�LQ�ZKLFK�WDVNV�DUH�WR�EH�SHUIRUPHG�

��������4XDOLW\�3ODQQLQJ

'HVLJQ�DQG�GHYHORSPHQW�SODQQLQJ�VKRXOG�FXOPLQDWH�LQ�D�SODQ�WKDW�LGHQWLILHV�QHFHVVDU\�WDVNV��SURFHGXUHV
IRU�DQRPDO\�UHSRUWLQJ�DQG�UHVROXWLRQ��QHFHVVDU\�UHVRXUFHV��DQG�PDQDJHPHQW�UHYLHZ�UHTXLUHPHQWV�
LQFOXGLQJ�IRUPDO�GHVLJQ�UHYLHZV���$�VRIWZDUH�OLIH�F\FOH�PRGHO�DQG�DVVRFLDWHG�DFWLYLWLHV�VKRXOG�EH
LGHQWLILHG��DV�ZHOO�DV�WKRVH�WDVNV�QHFHVVDU\�IRU�HDFK�VRIWZDUH�OLIH�F\FOH�DFWLYLW\���7KH�SODQ�VKRXOG�LQFOXGH�

� 7KH�VSHFLILF�WDVNV�IRU�HDFK�OLIH�F\FOH�DFWLYLW\�
� (QXPHUDWLRQ�RI�LPSRUWDQW�TXDOLW\�IDFWRUV��H�J���UHOLDELOLW\��PDLQWDLQDELOLW\��DQG�XVDELOLW\��
� 0HWKRGV�DQG�SURFHGXUHV�IRU�HDFK�WDVN�
� 7DVN�DFFHSWDQFH�FULWHULD�
� &ULWHULD�IRU�GHILQLQJ�DQG�GRFXPHQWLQJ�RXWSXWV�LQ�WHUPV�WKDW�ZLOO�DOORZ�HYDOXDWLRQ�RI�WKHLU

FRQIRUPDQFH�WR�LQSXW�UHTXLUHPHQWV�
� ,QSXWV�IRU�HDFK�WDVN�
� 2XWSXWV�IURP�HDFK�WDVN�
� 5ROHV��UHVRXUFHV��DQG�UHVSRQVLELOLWLHV�IRU�HDFK�WDVN�
� 5LVNV�DQG�DVVXPSWLRQV���DQG
� 'RFXPHQWDWLRQ�RI�XVHU�QHHGV�

0DQDJHPHQW�PXVW�LGHQWLI\�DQG�SURYLGH�WKH�DSSURSULDWH�VRIWZDUH�GHYHORSPHQW�HQYLURQPHQW�DQG
UHVRXUFHV����6HH�����&)5���������E�����DQG��������7\SLFDOO\��HDFK�WDVN�UHTXLUHV�SHUVRQQHO�DV�ZHOO�DV
SK\VLFDO�UHVRXUFHV���7KH�SODQ�VKRXOG�LGHQWLI\�WKH�SHUVRQQHO��WKH�IDFLOLW\�DQG�HTXLSPHQW�UHVRXUFHV�IRU�HDFK
WDVN��DQG�WKH�UROH�WKDW�ULVN��KD]DUG��PDQDJHPHQW�ZLOO�SOD\���$�FRQILJXUDWLRQ�PDQDJHPHQW�SODQ�VKRXOG�EH
GHYHORSHG�WKDW�ZLOO�JXLGH�DQG�FRQWURO�PXOWLSOH�SDUDOOHO�GHYHORSPHQW�DFWLYLWLHV�DQG�HQVXUH�SURSHU
FRPPXQLFDWLRQV�DQG�GRFXPHQWDWLRQ���&RQWUROV�DUH�QHFHVVDU\�WR�HQVXUH�SRVLWLYH�DQG�FRUUHFW
FRUUHVSRQGHQFH�DPRQJ�DOO�DSSURYHG�YHUVLRQV�RI�WKH�VSHFLILFDWLRQV�GRFXPHQWV��VRXUFH�FRGH��REMHFW
FRGH��DQG�WHVW�VXLWHV�WKDW�FRPSULVH�D�VRIWZDUH�V\VWHP���7KH�FRQWUROV�DOVR�VKRXOG�HQVXUH�DFFXUDWH
LGHQWLILFDWLRQ�RI��DQG�DFFHVV�WR��WKH�FXUUHQWO\�DSSURYHG�YHUVLRQV�

3URFHGXUHV�VKRXOG�EH�FUHDWHG�IRU�UHSRUWLQJ�DQG�UHVROYLQJ�VRIWZDUH�DQRPDOLHV�IRXQG�WKURXJK�YDOLGDWLRQ
RU�RWKHU�DFWLYLWLHV���0DQDJHPHQW�VKRXOG�LGHQWLI\�WKH�UHSRUWV�DQG�VSHFLI\�WKH�FRQWHQWV��IRUPDW��DQG
UHVSRQVLEOH�RUJDQL]DWLRQDO�HOHPHQWV�IRU�HDFK�UHSRUW���3URFHGXUHV�DOVR�DUH�QHFHVVDU\�IRU�WKH�UHYLHZ�DQG
DSSURYDO�RI�VRIWZDUH�GHYHORSPHQW�UHVXOWV��LQFOXGLQJ�WKH�UHVSRQVLEOH�RUJDQL]DWLRQDO�HOHPHQWV�IRU�VXFK
UHYLHZV�DQG�DSSURYDOV�

7\SLFDO�7DVNV�±�4XDOLW\�3ODQQLQJ

� 5LVN��+D]DUG��0DQDJHPHQW�3ODQ

� &RQILJXUDWLRQ�0DQDJHPHQW�3ODQ



�3DJH���

*HQHUDO�3ULQFLSOHV�RI�6RIWZDUH�9DOLGDWLRQ*XLGDQFH�IRU�,QGXVWU\�DQG�)'$�6WDII

� 6RIWZDUH�4XDOLW\�$VVXUDQFH�3ODQ
ʝ 6RIWZDUH�9HULILFDWLRQ�DQG�9DOLGDWLRQ�3ODQ

� 9HULILFDWLRQ�DQG�9DOLGDWLRQ�7DVNV��DQG�$FFHSWDQFH�&ULWHULD
� 6FKHGXOH�DQG�5HVRXUFH�$OORFDWLRQ��IRU�VRIWZDUH�YHULILFDWLRQ�DQG�YDOLGDWLRQ�DFWLYLWLHV�
� 5HSRUWLQJ�5HTXLUHPHQWV

ʝ )RUPDO�'HVLJQ�5HYLHZ�5HTXLUHPHQWV
ʝ 2WKHU�7HFKQLFDO�5HYLHZ�5HTXLUHPHQWV

� 3UREOHP�5HSRUWLQJ�DQG�5HVROXWLRQ�3URFHGXUHV

� 2WKHU�6XSSRUW�$FWLYLWLHV

��������5HTXLUHPHQWV

5HTXLUHPHQWV�GHYHORSPHQW�LQFOXGHV�WKH�LGHQWLILFDWLRQ��DQDO\VLV��DQG�GRFXPHQWDWLRQ�RI�LQIRUPDWLRQ�DERXW
WKH�GHYLFH�DQG�LWV�LQWHQGHG�XVH���$UHDV�RI�VSHFLDO�LPSRUWDQFH�LQFOXGH�DOORFDWLRQ�RI�V\VWHP�IXQFWLRQV�WR
KDUGZDUH�VRIWZDUH��RSHUDWLQJ�FRQGLWLRQV��XVHU�FKDUDFWHULVWLFV��SRWHQWLDO�KD]DUGV��DQG�DQWLFLSDWHG�WDVNV�
,Q�DGGLWLRQ��WKH�UHTXLUHPHQWV�VKRXOG�VWDWH�FOHDUO\�WKH�LQWHQGHG�XVH�RI�WKH�VRIWZDUH�

7KH�VRIWZDUH�UHTXLUHPHQWV�VSHFLILFDWLRQ�GRFXPHQW�VKRXOG�FRQWDLQ�D�ZULWWHQ�GHILQLWLRQ�RI�WKH�VRIWZDUH
IXQFWLRQV���,W�LV�QRW�SRVVLEOH�WR�YDOLGDWH�VRIWZDUH�ZLWKRXW�SUHGHWHUPLQHG�DQG�GRFXPHQWHG�VRIWZDUH
UHTXLUHPHQWV���7\SLFDO�VRIWZDUH�UHTXLUHPHQWV�VSHFLI\�WKH�IROORZLQJ�

� $OO�VRIWZDUH�V\VWHP�LQSXWV�
� $OO�VRIWZDUH�V\VWHP�RXWSXWV�
� $OO�IXQFWLRQV�WKDW�WKH�VRIWZDUH�V\VWHP�ZLOO�SHUIRUP�
� $OO�SHUIRUPDQFH�UHTXLUHPHQWV�WKDW�WKH�VRIWZDUH�ZLOO�PHHW���H�J���GDWD�WKURXJKSXW��UHOLDELOLW\��DQG

WLPLQJ��
� 7KH�GHILQLWLRQ�RI�DOO�H[WHUQDO�DQG�XVHU�LQWHUIDFHV��DV�ZHOO�DV�DQ\�LQWHUQDO�VRIWZDUH�WR�V\VWHP

LQWHUIDFHV�
� +RZ�XVHUV�ZLOO�LQWHUDFW�ZLWK�WKH�V\VWHP�
� :KDW�FRQVWLWXWHV�DQ�HUURU�DQG�KRZ�HUURUV�VKRXOG�EH�KDQGOHG�
� 5HTXLUHG�UHVSRQVH�WLPHV�
� 7KH�LQWHQGHG�RSHUDWLQJ�HQYLURQPHQW�IRU�WKH�VRIWZDUH��LI�WKLV�LV�D�GHVLJQ�FRQVWUDLQW��H�J��

KDUGZDUH�SODWIRUP��RSHUDWLQJ�V\VWHP��
� $OO�UDQJHV��OLPLWV��GHIDXOWV��DQG�VSHFLILF�YDOXHV�WKDW�WKH�VRIWZDUH�ZLOO�DFFHSW��DQG
� $OO�VDIHW\�UHODWHG�UHTXLUHPHQWV��VSHFLILFDWLRQV��IHDWXUHV��RU�IXQFWLRQV�WKDW�ZLOO�EH�LPSOHPHQWHG�LQ

VRIWZDUH�

6RIWZDUH�VDIHW\�UHTXLUHPHQWV�DUH�GHULYHG�IURP�D�WHFKQLFDO�ULVN�PDQDJHPHQW�SURFHVV�WKDW�LV�FORVHO\
LQWHJUDWHG�ZLWK�WKH�V\VWHP�UHTXLUHPHQWV�GHYHORSPHQW�SURFHVV���6RIWZDUH�UHTXLUHPHQW�VSHFLILFDWLRQV
VKRXOG�LGHQWLI\�FOHDUO\�WKH�SRWHQWLDO�KD]DUGV�WKDW�FDQ�UHVXOW�IURP�D�VRIWZDUH�IDLOXUH�LQ�WKH�V\VWHP�DV�ZHOO
DV�DQ\�VDIHW\�UHTXLUHPHQWV�WR�EH�LPSOHPHQWHG�LQ�VRIWZDUH���7KH�FRQVHTXHQFHV�RI�VRIWZDUH�IDLOXUH�VKRXOG
EH�HYDOXDWHG��DORQJ�ZLWK�PHDQV�RI�PLWLJDWLQJ�VXFK�IDLOXUHV��H�J���KDUGZDUH�PLWLJDWLRQ��GHIHQVLYH
SURJUDPPLQJ��HWF�����)URP�WKLV�DQDO\VLV��LW�VKRXOG�EH�SRVVLEOH�WR�LGHQWLI\�WKH�PRVW�DSSURSULDWH�PHDVXUHV
QHFHVVDU\�WR�SUHYHQW�KDUP�
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7KH�4XDOLW\�6\VWHP�UHJXODWLRQ�UHTXLUHV�D�PHFKDQLVP�IRU�DGGUHVVLQJ�LQFRPSOHWH��DPELJXRXV��RU
FRQIOLFWLQJ�UHTXLUHPHQWV����6HH����&)5��������F�����(DFK�UHTXLUHPHQW��H�J���KDUGZDUH��VRIWZDUH��XVHU�
RSHUDWRU�LQWHUIDFH��DQG�VDIHW\��LGHQWLILHG�LQ�WKH�VRIWZDUH�UHTXLUHPHQWV�VSHFLILFDWLRQ�VKRXOG�EH�HYDOXDWHG
IRU�DFFXUDF\��FRPSOHWHQHVV��FRQVLVWHQF\��WHVWDELOLW\��FRUUHFWQHVV��DQG�FODULW\���)RU�H[DPSOH��VRIWZDUH
UHTXLUHPHQWV�VKRXOG�EH�HYDOXDWHG�WR�YHULI\�WKDW�

� 7KHUH�DUH�QR�LQWHUQDO�LQFRQVLVWHQFLHV�DPRQJ�UHTXLUHPHQWV�
� $OO�RI�WKH�SHUIRUPDQFH�UHTXLUHPHQWV�IRU�WKH�V\VWHP�KDYH�EHHQ�VSHOOHG�RXW�
� )DXOW�WROHUDQFH��VDIHW\��DQG�VHFXULW\�UHTXLUHPHQWV�DUH�FRPSOHWH�DQG�FRUUHFW�
� $OORFDWLRQ�RI�VRIWZDUH�IXQFWLRQV�LV�DFFXUDWH�DQG�FRPSOHWH�
� 6RIWZDUH�UHTXLUHPHQWV�DUH�DSSURSULDWH�IRU�WKH�V\VWHP�KD]DUGV��DQG
� $OO�UHTXLUHPHQWV�DUH�H[SUHVVHG�LQ�WHUPV�WKDW�DUH�PHDVXUDEOH�RU�REMHFWLYHO\�YHULILDEOH�

$�VRIWZDUH�UHTXLUHPHQWV�WUDFHDELOLW\�DQDO\VLV�VKRXOG�EH�FRQGXFWHG�WR�WUDFH�VRIWZDUH�UHTXLUHPHQWV�WR
�DQG�IURP��V\VWHP�UHTXLUHPHQWV�DQG�WR�ULVN�DQDO\VLV�UHVXOWV���,Q�DGGLWLRQ�WR�DQ\�RWKHU�DQDO\VHV�DQG
GRFXPHQWDWLRQ�XVHG�WR�YHULI\�VRIWZDUH�UHTXLUHPHQWV��D�IRUPDO�GHVLJQ�UHYLHZ�LV�UHFRPPHQGHG�WR�FRQILUP
WKDW�UHTXLUHPHQWV�DUH�IXOO\�VSHFLILHG�DQG�DSSURSULDWH�EHIRUH�H[WHQVLYH�VRIWZDUH�GHVLJQ�HIIRUWV�EHJLQ�
5HTXLUHPHQWV�FDQ�EH�DSSURYHG�DQG�UHOHDVHG�LQFUHPHQWDOO\��EXW�FDUH�VKRXOG�EH�WDNHQ�WKDW�LQWHUDFWLRQV
DQG�LQWHUIDFHV�DPRQJ�VRIWZDUH��DQG�KDUGZDUH��UHTXLUHPHQWV�DUH�SURSHUO\�UHYLHZHG��DQDO\]HG��DQG
FRQWUROOHG�

7\SLFDO�7DVNV�±�5HTXLUHPHQWV

� 3UHOLPLQDU\�5LVN�$QDO\VLV

� 7UDFHDELOLW\�$QDO\VLV
ʝ 6RIWZDUH�5HTXLUHPHQWV�WR�6\VWHP�5HTXLUHPHQWV��DQG�YLFH�YHUVD�
ʝ 6RIWZDUH�5HTXLUHPHQWV�WR�5LVN�$QDO\VLV

� 'HVFULSWLRQ�RI��8VHU�&KDUDFWHULVWLFV

� /LVWLQJ�RI�&KDUDFWHULVWLFV�DQG�/LPLWDWLRQV�RI�3ULPDU\�DQG�6HFRQGDU\�0HPRU\

� 6RIWZDUH�5HTXLUHPHQWV�(YDOXDWLRQ

� 6RIWZDUH�8VHU�,QWHUIDFH�5HTXLUHPHQWV�$QDO\VLV

� 6\VWHP�7HVW�3ODQ�*HQHUDWLRQ

� $FFHSWDQFH�7HVW�3ODQ�*HQHUDWLRQ

� $PELJXLW\�5HYLHZ�RU�$QDO\VLV

��������'HVLJQ

,Q�WKH�GHVLJQ�SURFHVV��WKH�VRIWZDUH�UHTXLUHPHQWV�VSHFLILFDWLRQ�LV�WUDQVODWHG�LQWR�D�ORJLFDO�DQG�SK\VLFDO
UHSUHVHQWDWLRQ�RI�WKH�VRIWZDUH�WR�EH�LPSOHPHQWHG���7KH�VRIWZDUH�GHVLJQ�VSHFLILFDWLRQ�LV�D�GHVFULSWLRQ�RI
ZKDW�WKH�VRIWZDUH�VKRXOG�GR�DQG�KRZ�LW�VKRXOG�GR�LW���'XH�WR�FRPSOH[LW\�RI�WKH�SURMHFW�RU�WR�HQDEOH
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SHUVRQV�ZLWK�YDU\LQJ�OHYHOV�RI�WHFKQLFDO�UHVSRQVLELOLWLHV�WR�FOHDUO\�XQGHUVWDQG�GHVLJQ�LQIRUPDWLRQ��WKH
GHVLJQ�VSHFLILFDWLRQ�PD\�FRQWDLQ�ERWK�D�KLJK�OHYHO�VXPPDU\�RI�WKH�GHVLJQ�DQG�GHWDLOHG�GHVLJQ
LQIRUPDWLRQ���7KH�FRPSOHWHG�VRIWZDUH�GHVLJQ�VSHFLILFDWLRQ�FRQVWUDLQV�WKH�SURJUDPPHU�FRGHU�WR�VWD\
ZLWKLQ�WKH�LQWHQW�RI�WKH�DJUHHG�XSRQ�UHTXLUHPHQWV�DQG�GHVLJQ���$�FRPSOHWH�VRIWZDUH�GHVLJQ�VSHFLILFDWLRQ
ZLOO�UHOLHYH�WKH�SURJUDPPHU�IURP�WKH�QHHG�WR�PDNH�DG�KRF�GHVLJQ�GHFLVLRQV�

7KH�VRIWZDUH�GHVLJQ�QHHGV�WR�DGGUHVV�KXPDQ�IDFWRUV���8VH�HUURU�FDXVHG�E\�GHVLJQV�WKDW�DUH�HLWKHU
RYHUO\�FRPSOH[�RU�FRQWUDU\�WR�XVHUV
�LQWXLWLYH�H[SHFWDWLRQV�IRU�RSHUDWLRQ�LV�RQH�RI�WKH�PRVW�SHUVLVWHQW�DQG
FULWLFDO�SUREOHPV�HQFRXQWHUHG�E\�)'$���)UHTXHQWO\��WKH�GHVLJQ�RI�WKH�VRIWZDUH�LV�D�IDFWRU�LQ�VXFK�XVH
HUURUV���+XPDQ�IDFWRUV�HQJLQHHULQJ�VKRXOG�EH�ZRYHQ�LQWR�WKH�HQWLUH�GHVLJQ�DQG�GHYHORSPHQW�SURFHVV�
LQFOXGLQJ�WKH�GHYLFH�GHVLJQ�UHTXLUHPHQWV��DQDO\VHV��DQG�WHVWV���'HYLFH�VDIHW\�DQG�XVDELOLW\�LVVXHV�VKRXOG
EH�FRQVLGHUHG�ZKHQ�GHYHORSLQJ�IORZFKDUWV��VWDWH�GLDJUDPV��SURWRW\SLQJ�WRROV��DQG�WHVW�SODQV���$OVR��WDVN
DQG�IXQFWLRQ�DQDO\VHV��ULVN�DQDO\VHV��SURWRW\SH�WHVWV�DQG�UHYLHZV��DQG�IXOO�XVDELOLW\�WHVWV�VKRXOG�EH
SHUIRUPHG���3DUWLFLSDQWV�IURP�WKH�XVHU�SRSXODWLRQ�VKRXOG�EH�LQFOXGHG�ZKHQ�DSSO\LQJ�WKHVH
PHWKRGRORJLHV�

7KH�VRIWZDUH�GHVLJQ�VSHFLILFDWLRQ�VKRXOG�LQFOXGH�

� 6RIWZDUH�UHTXLUHPHQWV�VSHFLILFDWLRQ��LQFOXGLQJ�SUHGHWHUPLQHG�FULWHULD�IRU�DFFHSWDQFH�RI�WKH
VRIWZDUH�

� 6RIWZDUH�ULVN�DQDO\VLV�
� 'HYHORSPHQW�SURFHGXUHV�DQG�FRGLQJ�JXLGHOLQHV��RU�RWKHU�SURJUDPPLQJ�SURFHGXUHV��
� 6\VWHPV�GRFXPHQWDWLRQ��H�J���D�QDUUDWLYH�RU�D�FRQWH[W�GLDJUDP��WKDW�GHVFULEHV�WKH�V\VWHPV

FRQWH[W�LQ�ZKLFK�WKH�SURJUDP�LV�LQWHQGHG�WR�IXQFWLRQ��LQFOXGLQJ�WKH�UHODWLRQVKLS�RI�KDUGZDUH�
VRIWZDUH��DQG�WKH�SK\VLFDO�HQYLURQPHQW�

� +DUGZDUH�WR�EH�XVHG�
� 3DUDPHWHUV�WR�EH�PHDVXUHG�RU�UHFRUGHG�
� /RJLFDO�VWUXFWXUH��LQFOXGLQJ�FRQWURO�ORJLF��DQG�ORJLFDO�SURFHVVLQJ�VWHSV��H�J���DOJRULWKPV��
� 'DWD�VWUXFWXUHV�DQG�GDWD�IORZ�GLDJUDPV�
� 'HILQLWLRQV�RI�YDULDEOHV��FRQWURO�DQG�GDWD��DQG�GHVFULSWLRQ�RI�ZKHUH�WKH\�DUH�XVHG�
� (UURU��DODUP��DQG�ZDUQLQJ�PHVVDJHV�
� 6XSSRUWLQJ�VRIWZDUH��H�J���RSHUDWLQJ�V\VWHPV��GULYHUV��RWKHU�DSSOLFDWLRQ�VRIWZDUH��
� &RPPXQLFDWLRQ�OLQNV��OLQNV�DPRQJ�LQWHUQDO�PRGXOHV�RI�WKH�VRIWZDUH��OLQNV�ZLWK�WKH�VXSSRUWLQJ

VRIWZDUH��OLQNV�ZLWK�WKH�KDUGZDUH��DQG�OLQNV�ZLWK�WKH�XVHU��
� 6HFXULW\�PHDVXUHV��ERWK�SK\VLFDO�DQG�ORJLFDO�VHFXULW\���DQG
� $Q\�DGGLWLRQDO�FRQVWUDLQWV�QRW�LGHQWLILHG�LQ�WKH�DERYH�HOHPHQWV�

7KH�ILUVW�IRXU�RI�WKH�HOHPHQWV�QRWHG�DERYH�XVXDOO\�DUH�VHSDUDWH�SUH�H[LVWLQJ�GRFXPHQWV�WKDW�DUH�LQFOXGHG
E\�UHIHUHQFH�LQ�WKH�VRIWZDUH�GHVLJQ�VSHFLILFDWLRQ���6RIWZDUH�UHTXLUHPHQWV�VSHFLILFDWLRQ�ZDV�GLVFXVVHG�LQ
WKH�SUHFHGLQJ�VHFWLRQ��DV�ZDV�VRIWZDUH�ULVN�DQDO\VLV���:ULWWHQ�GHYHORSPHQW�SURFHGXUHV�VHUYH�DV�D�JXLGH
WR�WKH�RUJDQL]DWLRQ��DQG�ZULWWHQ�SURJUDPPLQJ�SURFHGXUHV�VHUYH�DV�D�JXLGH�WR�LQGLYLGXDO�SURJUDPPHUV�
$V�VRIWZDUH�FDQQRW�EH�YDOLGDWHG�ZLWKRXW�NQRZOHGJH�RI�WKH�FRQWH[W�LQ�ZKLFK�LW�LV�LQWHQGHG�WR�IXQFWLRQ�
V\VWHPV�GRFXPHQWDWLRQ�LV�UHIHUHQFHG���,I�VRPH�RI�WKH�DERYH�HOHPHQWV�DUH�QRW�LQFOXGHG�LQ�WKH�VRIWZDUH��LW
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PD\�EH�KHOSIXO�WR�IXWXUH�UHYLHZHUV�DQG�PDLQWDLQHUV�RI�WKH�VRIWZDUH�LI�WKDW�LV�FOHDUO\�VWDWHG��H�J���7KHUH�DUH
QR�HUURU�PHVVDJHV�LQ�WKLV�SURJUDP��

7KH�DFWLYLWLHV�WKDW�RFFXU�GXULQJ�VRIWZDUH�GHVLJQ�KDYH�VHYHUDO�SXUSRVHV���6RIWZDUH�GHVLJQ�HYDOXDWLRQV�DUH
FRQGXFWHG�WR�GHWHUPLQH�LI�WKH�GHVLJQ�LV�FRPSOHWH��FRUUHFW��FRQVLVWHQW��XQDPELJXRXV��IHDVLEOH��DQG
PDLQWDLQDEOH���$SSURSULDWH�FRQVLGHUDWLRQ�RI�VRIWZDUH�DUFKLWHFWXUH��H�J���PRGXODU�VWUXFWXUH��GXULQJ�GHVLJQ
FDQ�UHGXFH�WKH�PDJQLWXGH�RI�IXWXUH�YDOLGDWLRQ�HIIRUWV�ZKHQ�VRIWZDUH�FKDQJHV�DUH�QHHGHG���6RIWZDUH
GHVLJQ�HYDOXDWLRQV�PD\�LQFOXGH�DQDO\VHV�RI�FRQWURO�IORZ��GDWD�IORZ��FRPSOH[LW\��WLPLQJ��VL]LQJ��PHPRU\
DOORFDWLRQ��FULWLFDOLW\�DQDO\VLV��DQG�PDQ\�RWKHU�DVSHFWV�RI�WKH�GHVLJQ���$�WUDFHDELOLW\�DQDO\VLV�VKRXOG�EH
FRQGXFWHG�WR�YHULI\�WKDW�WKH�VRIWZDUH�GHVLJQ�LPSOHPHQWV�DOO�RI�WKH�VRIWZDUH�UHTXLUHPHQWV���$V�D
WHFKQLTXH�IRU�LGHQWLI\LQJ�ZKHUH�UHTXLUHPHQWV�DUH�QRW�VXIILFLHQW��WKH�WUDFHDELOLW\�DQDO\VLV�VKRXOG�DOVR�YHULI\
WKDW�DOO�DVSHFWV�RI�WKH�GHVLJQ�DUH�WUDFHDEOH�WR�VRIWZDUH�UHTXLUHPHQWV���$Q�DQDO\VLV�RI�FRPPXQLFDWLRQ�OLQNV
VKRXOG�EH�FRQGXFWHG�WR�HYDOXDWH�WKH�SURSRVHG�GHVLJQ�ZLWK�UHVSHFW�WR�KDUGZDUH��XVHU��DQG�UHODWHG
VRIWZDUH�UHTXLUHPHQWV���7KH�VRIWZDUH�ULVN�DQDO\VLV�VKRXOG�EH�UH�H[DPLQHG�WR�GHWHUPLQH�ZKHWKHU�DQ\
DGGLWLRQDO�KD]DUGV�KDYH�EHHQ�LGHQWLILHG�DQG�ZKHWKHU�DQ\�QHZ�KD]DUGV�KDYH�EHHQ�LQWURGXFHG�E\�WKH
GHVLJQ�

$W�WKH�HQG�RI�WKH�VRIWZDUH�GHVLJQ�DFWLYLW\��D�)RUPDO�'HVLJQ�5HYLHZ�VKRXOG�EH�FRQGXFWHG�WR�YHULI\�WKDW
WKH�GHVLJQ�LV�FRUUHFW��FRQVLVWHQW��FRPSOHWH��DFFXUDWH��DQG�WHVWDEOH��EHIRUH�PRYLQJ�WR�LPSOHPHQW�WKH
GHVLJQ���3RUWLRQV�RI�WKH�GHVLJQ�FDQ�EH�DSSURYHG�DQG�UHOHDVHG�LQFUHPHQWDOO\�IRU�LPSOHPHQWDWLRQ��EXW�FDUH
VKRXOG�EH�WDNHQ�WKDW�LQWHUDFWLRQV�DQG�FRPPXQLFDWLRQ�OLQNV�DPRQJ�YDULRXV�HOHPHQWV�DUH�SURSHUO\
UHYLHZHG��DQDO\]HG��DQG�FRQWUROOHG�

0RVW�VRIWZDUH�GHYHORSPHQW�PRGHOV�ZLOO�EH�LWHUDWLYH���7KLV�LV�OLNHO\�WR�UHVXOW�LQ�VHYHUDO�YHUVLRQV�RI�ERWK
WKH�VRIWZDUH�UHTXLUHPHQW�VSHFLILFDWLRQ�DQG�WKH�VRIWZDUH�GHVLJQ�VSHFLILFDWLRQ���$OO�DSSURYHG�YHUVLRQV
VKRXOG�EH�DUFKLYHG�DQG�FRQWUROOHG�LQ�DFFRUGDQFH�ZLWK�HVWDEOLVKHG�FRQILJXUDWLRQ�PDQDJHPHQW
SURFHGXUHV�

7\SLFDO�7DVNV�±�'HVLJQ

� 8SGDWHG�6RIWZDUH�5LVN�$QDO\VLV

� 7UDFHDELOLW\�$QDO\VLV���'HVLJQ�6SHFLILFDWLRQ�WR�6RIWZDUH�5HTXLUHPHQWV��DQG�YLFH�YHUVD�

� 6RIWZDUH�'HVLJQ�(YDOXDWLRQ

� 'HVLJQ�&RPPXQLFDWLRQ�/LQN�$QDO\VLV

� 0RGXOH�7HVW�3ODQ�*HQHUDWLRQ

� ,QWHJUDWLRQ�7HVW�3ODQ�*HQHUDWLRQ

� 7HVW�'HVLJQ�*HQHUDWLRQ��PRGXOH��LQWHJUDWLRQ��V\VWHP��DQG�DFFHSWDQFH�
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��������&RQVWUXFWLRQ�RU�&RGLQJ

6RIWZDUH�PD\�EH�FRQVWUXFWHG�HLWKHU�E\�FRGLQJ��L�H���SURJUDPPLQJ��RU�E\�DVVHPEOLQJ�WRJHWKHU�SUHYLRXVO\
FRGHG�VRIWZDUH�FRPSRQHQWV��H�J���IURP�FRGH�OLEUDULHV��RII�WKH�VKHOI�VRIWZDUH��HWF���IRU�XVH�LQ�D�QHZ
DSSOLFDWLRQ���&RGLQJ�LV�WKH�VRIWZDUH�DFWLYLW\�ZKHUH�WKH�GHWDLOHG�GHVLJQ�VSHFLILFDWLRQ�LV�LPSOHPHQWHG�DV
VRXUFH�FRGH���&RGLQJ�LV�WKH�ORZHVW�OHYHO�RI�DEVWUDFWLRQ�IRU�WKH�VRIWZDUH�GHYHORSPHQW�SURFHVV���,W�LV�WKH
ODVW�VWDJH�LQ�GHFRPSRVLWLRQ�RI�WKH�VRIWZDUH�UHTXLUHPHQWV�ZKHUH�PRGXOH�VSHFLILFDWLRQV�DUH�WUDQVODWHG�LQWR
D�SURJUDPPLQJ�ODQJXDJH�

&RGLQJ�XVXDOO\�LQYROYHV�WKH�XVH�RI�D�KLJK�OHYHO�SURJUDPPLQJ�ODQJXDJH��EXW�PD\�DOVR�HQWDLO�WKH�XVH�RI
DVVHPEO\�ODQJXDJH��RU�PLFURFRGH��IRU�WLPH�FULWLFDO�RSHUDWLRQV���7KH�VRXUFH�FRGH�PD\�EH�HLWKHU
FRPSLOHG�RU�LQWHUSUHWHG�IRU�XVH�RQ�D�WDUJHW�KDUGZDUH�SODWIRUP���'HFLVLRQV�RQ�WKH�VHOHFWLRQ�RI
SURJUDPPLQJ�ODQJXDJHV�DQG�VRIWZDUH�EXLOG�WRROV��DVVHPEOHUV��OLQNHUV��DQG�FRPSLOHUV��VKRXOG�LQFOXGH
FRQVLGHUDWLRQ�RI�WKH�LPSDFW�RQ�VXEVHTXHQW�TXDOLW\�HYDOXDWLRQ�WDVNV��H�J���DYDLODELOLW\�RI�GHEXJJLQJ�DQG
WHVWLQJ�WRROV�IRU�WKH�FKRVHQ�ODQJXDJH����6RPH�FRPSLOHUV�RIIHU�RSWLRQDO�OHYHOV�DQG�FRPPDQGV�IRU�HUURU
FKHFNLQJ�WR�DVVLVW�LQ�GHEXJJLQJ�WKH�FRGH���'LIIHUHQW�OHYHOV�RI�HUURU�FKHFNLQJ�PD\�EH�XVHG�WKURXJKRXW�WKH
FRGLQJ�SURFHVV��DQG�ZDUQLQJV�RU�RWKHU�PHVVDJHV�IURP�WKH�FRPSLOHU�PD\�RU�PD\�QRW�EH�UHFRUGHG�
+RZHYHU��DW�WKH�HQG�RI�WKH�FRGLQJ�DQG�GHEXJJLQJ�SURFHVV��WKH�PRVW�ULJRURXV�OHYHO�RI�HUURU�FKHFNLQJ�LV
QRUPDOO\�XVHG�WR�GRFXPHQW�ZKDW�FRPSLODWLRQ�HUURUV�VWLOO�UHPDLQ�LQ�WKH�VRIWZDUH���,I�WKH�PRVW�ULJRURXV
OHYHO�RI�HUURU�FKHFNLQJ�LV�QRW�XVHG�IRU�ILQDO�WUDQVODWLRQ�RI�WKH�VRXUFH�FRGH��WKHQ�MXVWLILFDWLRQ�IRU�XVH�RI�WKH
OHVV�ULJRURXV�WUDQVODWLRQ�HUURU�FKHFNLQJ�VKRXOG�EH�GRFXPHQWHG���$OVR��IRU�WKH�ILQDO�FRPSLODWLRQ��WKHUH
VKRXOG�EH�GRFXPHQWDWLRQ�RI�WKH�FRPSLODWLRQ�SURFHVV�DQG�LWV�RXWFRPH��LQFOXGLQJ�DQ\�ZDUQLQJV�RU�RWKHU
PHVVDJHV�IURP�WKH�FRPSLOHU�DQG�WKHLU�UHVROXWLRQ��RU�MXVWLILFDWLRQ�IRU�WKH�GHFLVLRQ�WR�OHDYH�LVVXHV
XQUHVROYHG�

)LUPV�IUHTXHQWO\�DGRSW�VSHFLILF�FRGLQJ�JXLGHOLQHV�WKDW�HVWDEOLVK�TXDOLW\�SROLFLHV�DQG�SURFHGXUHV�UHODWHG�WR
WKH�VRIWZDUH�FRGLQJ�SURFHVV���6RXUFH�FRGH�VKRXOG�EH�HYDOXDWHG�WR�YHULI\�LWV�FRPSOLDQFH�ZLWK�VSHFLILHG
FRGLQJ�JXLGHOLQHV���6XFK�JXLGHOLQHV�VKRXOG�LQFOXGH�FRGLQJ�FRQYHQWLRQV�UHJDUGLQJ�FODULW\��VW\OH��FRPSOH[LW\
PDQDJHPHQW��DQG�FRPPHQWLQJ���&RGH�FRPPHQWV�VKRXOG�SURYLGH�XVHIXO�DQG�GHVFULSWLYH�LQIRUPDWLRQ�IRU�D
PRGXOH��LQFOXGLQJ�H[SHFWHG�LQSXWV�DQG�RXWSXWV��YDULDEOHV�UHIHUHQFHG��H[SHFWHG�GDWD�W\SHV��DQG
RSHUDWLRQV�WR�EH�SHUIRUPHG���6RXUFH�FRGH�VKRXOG�DOVR�EH�HYDOXDWHG�WR�YHULI\�LWV�FRPSOLDQFH�ZLWK�WKH
FRUUHVSRQGLQJ�GHWDLOHG�GHVLJQ�VSHFLILFDWLRQ���0RGXOHV�UHDG\�IRU�LQWHJUDWLRQ�DQG�WHVW�VKRXOG�KDYH
GRFXPHQWDWLRQ�RI�FRPSOLDQFH�ZLWK�FRGLQJ�JXLGHOLQHV�DQG�DQ\�RWKHU�DSSOLFDEOH�TXDOLW\�SROLFLHV�DQG
SURFHGXUHV�

6RXUFH�FRGH�HYDOXDWLRQV�DUH�RIWHQ�LPSOHPHQWHG�DV�FRGH�LQVSHFWLRQV�DQG�FRGH�ZDONWKURXJKV���6XFK
VWDWLF�DQDO\VHV�SURYLGH�D�YHU\�HIIHFWLYH�PHDQV�WR�GHWHFW�HUURUV�EHIRUH�H[HFXWLRQ�RI�WKH�FRGH���7KH\�DOORZ
IRU�H[DPLQDWLRQ�RI�HDFK�HUURU�LQ�LVRODWLRQ�DQG�FDQ�DOVR�KHOS�LQ�IRFXVLQJ�ODWHU�G\QDPLF�WHVWLQJ�RI�WKH
VRIWZDUH��)LUPV�PD\�XVH�PDQXDO��GHVN��FKHFNLQJ�ZLWK�DSSURSULDWH�FRQWUROV�WR�HQVXUH�FRQVLVWHQF\�DQG
LQGHSHQGHQFH���6RXUFH�FRGH�HYDOXDWLRQV�VKRXOG�EH�H[WHQGHG�WR�YHULILFDWLRQ�RI�LQWHUQDO�OLQNDJHV�EHWZHHQ
PRGXOHV�DQG�OD\HUV��KRUL]RQWDO�DQG�YHUWLFDO�LQWHUIDFHV���DQG�FRPSOLDQFH�ZLWK�WKHLU�GHVLJQ�VSHFLILFDWLRQV�
'RFXPHQWDWLRQ�RI�WKH�SURFHGXUHV�XVHG�DQG�WKH�UHVXOWV�RI�VRXUFH�FRGH�HYDOXDWLRQV�VKRXOG�EH�PDLQWDLQHG
DV�SDUW�RI�GHVLJQ�YHULILFDWLRQ�
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$�VRXUFH�FRGH�WUDFHDELOLW\�DQDO\VLV�LV�DQ�LPSRUWDQW�WRRO�WR�YHULI\�WKDW�DOO�FRGH�LV�OLQNHG�WR�HVWDEOLVKHG
VSHFLILFDWLRQV�DQG�HVWDEOLVKHG�WHVW�SURFHGXUHV���$�VRXUFH�FRGH�WUDFHDELOLW\�DQDO\VLV�VKRXOG�EH�FRQGXFWHG
DQG�GRFXPHQWHG�WR�YHULI\�WKDW�

� (DFK�HOHPHQW�RI�WKH�VRIWZDUH�GHVLJQ�VSHFLILFDWLRQ�KDV�EHHQ�LPSOHPHQWHG�LQ�FRGH�
� 0RGXOHV�DQG�IXQFWLRQV�LPSOHPHQWHG�LQ�FRGH�FDQ�EH�WUDFHG�EDFN�WR�DQ�HOHPHQW�LQ�WKH�VRIWZDUH

GHVLJQ�VSHFLILFDWLRQ�DQG�WR�WKH�ULVN�DQDO\VLV�
� 7HVWV�IRU�PRGXOHV�DQG�IXQFWLRQV�FDQ�EH�WUDFHG�EDFN�WR�DQ�HOHPHQW�LQ�WKH�VRIWZDUH�GHVLJQ

VSHFLILFDWLRQ�DQG�WR�WKH�ULVN�DQDO\VLV��DQG
� 7HVWV�IRU�PRGXOHV�DQG�IXQFWLRQV�FDQ�EH�WUDFHG�WR�VRXUFH�FRGH�IRU�WKH�VDPH�PRGXOHV�DQG

IXQFWLRQV�

7\SLFDO�7DVNV�±�&RQVWUXFWLRQ�RU�&RGLQJ

� 7UDFHDELOLW\�$QDO\VHV
ʝ 6RXUFH�&RGH�WR�'HVLJQ�6SHFLILFDWLRQ��DQG�YLFH�YHUVD�
ʝ 7HVW�&DVHV�WR�6RXUFH�&RGH�DQG�WR�'HVLJQ�6SHFLILFDWLRQ

� 6RXUFH�&RGH�DQG�6RXUFH�&RGH�'RFXPHQWDWLRQ�(YDOXDWLRQ

� 6RXUFH�&RGH�,QWHUIDFH�$QDO\VLV

� 7HVW�3URFHGXUH�DQG�7HVW�&DVH�*HQHUDWLRQ��PRGXOH��LQWHJUDWLRQ��V\VWHP��DQG
DFFHSWDQFH�

��������7HVWLQJ�E\�WKH�6RIWZDUH�'HYHORSHU

6RIWZDUH�WHVWLQJ�HQWDLOV�UXQQLQJ�VRIWZDUH�SURGXFWV�XQGHU�NQRZQ�FRQGLWLRQV�ZLWK�GHILQHG�LQSXWV�DQG
GRFXPHQWHG�RXWFRPHV�WKDW�FDQ�EH�FRPSDUHG�WR�WKHLU�SUHGHILQHG�H[SHFWDWLRQV���,W�LV�D�WLPH�FRQVXPLQJ�
GLIILFXOW��DQG�LPSHUIHFW�DFWLYLW\���$V�VXFK��LW�UHTXLUHV�HDUO\�SODQQLQJ�LQ�RUGHU�WR�EH�HIIHFWLYH�DQG�HIILFLHQW�

7HVW�SODQV�DQG�WHVW�FDVHV�VKRXOG�EH�FUHDWHG�DV�HDUO\�LQ�WKH�VRIWZDUH�GHYHORSPHQW�SURFHVV�DV�IHDVLEOH�
7KH\�VKRXOG�LGHQWLI\�WKH�VFKHGXOHV��HQYLURQPHQWV��UHVRXUFHV��SHUVRQQHO��WRROV��HWF����PHWKRGRORJLHV�
FDVHV��LQSXWV��SURFHGXUHV��RXWSXWV��H[SHFWHG�UHVXOWV���GRFXPHQWDWLRQ��DQG�UHSRUWLQJ�FULWHULD���7KH
PDJQLWXGH�RI�HIIRUW�WR�EH�DSSOLHG�WKURXJKRXW�WKH�WHVWLQJ�SURFHVV�FDQ�EH�OLQNHG�WR�FRPSOH[LW\��FULWLFDOLW\�
UHOLDELOLW\��DQG�RU�VDIHW\�LVVXHV��H�J���UHTXLULQJ�IXQFWLRQV�RU�PRGXOHV�WKDW�SURGXFH�FULWLFDO�RXWFRPHV�WR�EH
FKDOOHQJHG�ZLWK�LQWHQVLYH�WHVWLQJ�RI�WKHLU�IDXOW�WROHUDQFH�IHDWXUHV����'HVFULSWLRQV�RI�FDWHJRULHV�RI�VRIWZDUH
DQG�VRIWZDUH�WHVWLQJ�HIIRUW�DSSHDU�LQ�WKH�OLWHUDWXUH��IRU�H[DPSOH�

� 1,67�6SHFLDO�3XEOLFDWLRQ����������6WUXFWXUHG�7HVWLQJ��$�7HVWLQJ�0HWKRGRORJ\�8VLQJ�WKH
&\FORPDWLF�&RPSOH[LW\�0HWULF�

� 185(*�&5�������9HULILFDWLRQ�DQG�9DOLGDWLRQ�*XLGHOLQHV�IRU�+LJK�,QWHJULW\�6\VWHPV��DQG
� ,(((�&RPSXWHU�6RFLHW\�3UHVV��+DQGERRN�RI�6RIWZDUH�5HOLDELOLW\�(QJLQHHULQJ�
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6RIWZDUH�WHVW�SODQV�VKRXOG�LGHQWLI\�WKH�SDUWLFXODU�WDVNV�WR�EH�FRQGXFWHG�DW�HDFK�VWDJH�RI�GHYHORSPHQW
DQG�LQFOXGH�MXVWLILFDWLRQ�RI�WKH�OHYHO�RI�HIIRUW�UHSUHVHQWHG�E\�WKHLU�FRUUHVSRQGLQJ�FRPSOHWLRQ�FULWHULD�

6RIWZDUH�WHVWLQJ�KDV�OLPLWDWLRQV�WKDW�PXVW�EH�UHFRJQL]HG�DQG�FRQVLGHUHG�ZKHQ�SODQQLQJ�WKH�WHVWLQJ�RI�D
SDUWLFXODU�VRIWZDUH�SURGXFW���([FHSW�IRU�WKH�VLPSOHVW�RI�SURJUDPV��VRIWZDUH�FDQQRW�EH�H[KDXVWLYHO\
WHVWHG���*HQHUDOO\�LW�LV�QRW�IHDVLEOH�WR�WHVW�D�VRIWZDUH�SURGXFW�ZLWK�DOO�SRVVLEOH�LQSXWV��QRU�LV�LW�SRVVLEOH�WR
WHVW�DOO�SRVVLEOH�GDWD�SURFHVVLQJ�SDWKV�WKDW�FDQ�RFFXU�GXULQJ�SURJUDP�H[HFXWLRQ���7KHUH�LV�QR�RQH�W\SH�RI
WHVWLQJ�RU�WHVWLQJ�PHWKRGRORJ\�WKDW�FDQ�HQVXUH�D�SDUWLFXODU�VRIWZDUH�SURGXFW�KDV�EHHQ�WKRURXJKO\�WHVWHG�
7HVWLQJ�RI�DOO�SURJUDP�IXQFWLRQDOLW\�GRHV�QRW�PHDQ�DOO�RI�WKH�SURJUDP�KDV�EHHQ�WHVWHG���7HVWLQJ�RI�DOO�RI�D
SURJUDP
V�FRGH�GRHV�QRW�PHDQ�DOO�QHFHVVDU\�IXQFWLRQDOLW\�LV�SUHVHQW�LQ�WKH�SURJUDP���7HVWLQJ�RI�DOO
SURJUDP�IXQFWLRQDOLW\�DQG�DOO�SURJUDP�FRGH�GRHV�QRW�PHDQ�WKH�SURJUDP�LV������FRUUHFW���6RIWZDUH
WHVWLQJ�WKDW�ILQGV�QR�HUURUV�VKRXOG�QRW�EH�LQWHUSUHWHG�WR�PHDQ�WKDW�HUURUV�GR�QRW�H[LVW�LQ�WKH�VRIWZDUH
SURGXFW��LW�PD\�PHDQ�WKH�WHVWLQJ�ZDV�VXSHUILFLDO�

$Q�HVVHQWLDO�HOHPHQW�RI�D�VRIWZDUH�WHVW�FDVH�LV�WKH�H[SHFWHG�UHVXOW���,W�LV�WKH�NH\�GHWDLO�WKDW�SHUPLWV
REMHFWLYH�HYDOXDWLRQ�RI�WKH�DFWXDO�WHVW�UHVXOW���7KLV�QHFHVVDU\�WHVWLQJ�LQIRUPDWLRQ�LV�REWDLQHG�IURP�WKH
FRUUHVSRQGLQJ��SUHGHILQHG�GHILQLWLRQ�RU�VSHFLILFDWLRQ���$�VRIWZDUH�VSHFLILFDWLRQ�GRFXPHQW�PXVW�LGHQWLI\
ZKDW��ZKHQ��KRZ��ZK\��HWF���LV�WR�EH�DFKLHYHG�ZLWK�DQ�HQJLQHHULQJ��L�H���PHDVXUDEOH�RU�REMHFWLYHO\
YHULILDEOH��OHYHO�RI�GHWDLO�LQ�RUGHU�IRU�LW�WR�EH�FRQILUPHG�WKURXJK�WHVWLQJ���7KH�UHDO�HIIRUW�RI�HIIHFWLYH
VRIWZDUH�WHVWLQJ�OLHV�LQ�WKH�GHILQLWLRQ�RI�ZKDW�LV�WR�EH�WHVWHG�UDWKHU�WKDQ�LQ�WKH�SHUIRUPDQFH�RI�WKH�WHVW�

$�VRIWZDUH�WHVWLQJ�SURFHVV�VKRXOG�EH�EDVHG�RQ�SULQFLSOHV�WKDW�IRVWHU�HIIHFWLYH�H[DPLQDWLRQV�RI�D�VRIWZDUH
SURGXFW���$SSOLFDEOH�VRIWZDUH�WHVWLQJ�WHQHWV�LQFOXGH�

� 7KH�H[SHFWHG�WHVW�RXWFRPH�LV�SUHGHILQHG�
� $�JRRG�WHVW�FDVH�KDV�D�KLJK�SUREDELOLW\�RI�H[SRVLQJ�DQ�HUURU�
� $�VXFFHVVIXO�WHVW�LV�RQH�WKDW�ILQGV�DQ�HUURU�
� 7KHUH�LV�LQGHSHQGHQFH�IURP�FRGLQJ�
� %RWK�DSSOLFDWLRQ��XVHU��DQG�VRIWZDUH��SURJUDPPLQJ��H[SHUWLVH�DUH�HPSOR\HG�
� 7HVWHUV�XVH�GLIIHUHQW�WRROV�IURP�FRGHUV�
� ([DPLQLQJ�RQO\�WKH�XVXDO�FDVH�LV�LQVXIILFLHQW�
� 7HVW�GRFXPHQWDWLRQ�SHUPLWV�LWV�UHXVH�DQG�DQ�LQGHSHQGHQW�FRQILUPDWLRQ�RI�WKH�SDVV�IDLO�VWDWXV�RI�D

WHVW�RXWFRPH�GXULQJ�VXEVHTXHQW�UHYLHZ�

2QFH�WKH�SUHUHTXLVLWH�WDVNV��H�J���FRGH�LQVSHFWLRQ��KDYH�EHHQ�VXFFHVVIXOO\�FRPSOHWHG��VRIWZDUH�WHVWLQJ
EHJLQV���,W�VWDUWV�ZLWK�XQLW�OHYHO�WHVWLQJ�DQG�FRQFOXGHV�ZLWK�V\VWHP�OHYHO�WHVWLQJ���7KHUH�PD\�EH�D�GLVWLQFW
LQWHJUDWLRQ�OHYHO�RI�WHVWLQJ���$�VRIWZDUH�SURGXFW�VKRXOG�EH�FKDOOHQJHG�ZLWK�WHVW�FDVHV�EDVHG�RQ�LWV�LQWHUQDO
VWUXFWXUH�DQG�ZLWK�WHVW�FDVHV�EDVHG�RQ�LWV�H[WHUQDO�VSHFLILFDWLRQ���7KHVH�WHVWV�VKRXOG�SURYLGH�D�WKRURXJK
DQG�ULJRURXV�H[DPLQDWLRQ�RI�WKH�VRIWZDUH�SURGXFW
V�FRPSOLDQFH�ZLWK�LWV�IXQFWLRQDO��SHUIRUPDQFH��DQG
LQWHUIDFH�GHILQLWLRQV�DQG�UHTXLUHPHQWV�

&RGH�EDVHG�WHVWLQJ�LV�DOVR�NQRZQ�DV�VWUXFWXUDO�WHVWLQJ�RU��ZKLWH�ER[��WHVWLQJ���,W�LGHQWLILHV�WHVW�FDVHV
EDVHG�RQ�NQRZOHGJH�REWDLQHG�IURP�WKH�VRXUFH�FRGH��GHWDLOHG�GHVLJQ�VSHFLILFDWLRQ��DQG�RWKHU
GHYHORSPHQW�GRFXPHQWV���7KHVH�WHVW�FDVHV�FKDOOHQJH�WKH�FRQWURO�GHFLVLRQV�PDGH�E\�WKH�SURJUDP��DQG
WKH�SURJUDP
V�GDWD�VWUXFWXUHV�LQFOXGLQJ�FRQILJXUDWLRQ�WDEOHV���6WUXFWXUDO�WHVWLQJ�FDQ�LGHQWLI\��GHDG��FRGH
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WKDW�LV�QHYHU�H[HFXWHG�ZKHQ�WKH�SURJUDP�LV�UXQ���6WUXFWXUDO�WHVWLQJ�LV�DFFRPSOLVKHG�SULPDULO\�ZLWK�XQLW
�PRGXOH��OHYHO�WHVWLQJ��EXW�FDQ�EH�H[WHQGHG�WR�RWKHU�OHYHOV�RI�VRIWZDUH�WHVWLQJ�

7KH�OHYHO�RI�VWUXFWXUDO�WHVWLQJ�FDQ�EH�HYDOXDWHG�XVLQJ�PHWULFV�WKDW�DUH�GHVLJQHG�WR�VKRZ�ZKDW�SHUFHQWDJH
RI�WKH�VRIWZDUH�VWUXFWXUH�KDV�EHHQ�HYDOXDWHG�GXULQJ�VWUXFWXUDO�WHVWLQJ���7KHVH�PHWULFV�DUH�W\SLFDOO\
UHIHUUHG�WR�DV�³FRYHUDJH´�DQG�DUH�D�PHDVXUH�RI�FRPSOHWHQHVV�ZLWK�UHVSHFW�WR�WHVW�VHOHFWLRQ�FULWHULD���7KH
DPRXQW�RI�VWUXFWXUDO�FRYHUDJH�VKRXOG�EH�FRPPHQVXUDWH�ZLWK�WKH�OHYHO�RI�ULVN�SRVHG�E\�WKH�VRIWZDUH�
8VH�RI�WKH�WHUP�³FRYHUDJH´�XVXDOO\�PHDQV������FRYHUDJH���)RU�H[DPSOH��LI�D�WHVWLQJ�SURJUDP�KDV
DFKLHYHG�³VWDWHPHQW�FRYHUDJH�´�LW�PHDQV�WKDW������RI�WKH�VWDWHPHQWV�LQ�WKH�VRIWZDUH�KDYH�EHHQ
H[HFXWHG�DW�OHDVW�RQFH���&RPPRQ�VWUXFWXUDO�FRYHUDJH�PHWULFV�LQFOXGH�

� 6WDWHPHQW�&RYHUDJH�±�7KLV�FULWHULD�UHTXLUHV�VXIILFLHQW�WHVW�FDVHV�IRU�HDFK�SURJUDP�VWDWHPHQW
WR�EH�H[HFXWHG�DW�OHDVW�RQFH��KRZHYHU��LWV�DFKLHYHPHQW�LV�LQVXIILFLHQW�WR�SURYLGH�FRQILGHQFH�LQ�D
VRIWZDUH�SURGXFW
V�EHKDYLRU�

� 'HFLVLRQ��%UDQFK��&RYHUDJH�±�7KLV�FULWHULD�UHTXLUHV�VXIILFLHQW�WHVW�FDVHV�IRU�HDFK�SURJUDP
GHFLVLRQ�RU�EUDQFK�WR�EH�H[HFXWHG�VR�WKDW�HDFK�SRVVLEOH�RXWFRPH�RFFXUV�DW�OHDVW�RQFH���,W�LV
FRQVLGHUHG�WR�EH�D�PLQLPXP�OHYHO�RI�FRYHUDJH�IRU�PRVW�VRIWZDUH�SURGXFWV��EXW�GHFLVLRQ
FRYHUDJH�DORQH�LV�LQVXIILFLHQW�IRU�KLJK�LQWHJULW\�DSSOLFDWLRQV�

� &RQGLWLRQ�&RYHUDJH�±�7KLV�FULWHULD�UHTXLUHV�VXIILFLHQW�WHVW�FDVHV�IRU�HDFK�FRQGLWLRQ�LQ�D
SURJUDP�GHFLVLRQ�WR�WDNH�RQ�DOO�SRVVLEOH�RXWFRPHV�DW�OHDVW�RQFH���,W�GLIIHUV�IURP�EUDQFK
FRYHUDJH�RQO\�ZKHQ�PXOWLSOH�FRQGLWLRQV�PXVW�EH�HYDOXDWHG�WR�UHDFK�D�GHFLVLRQ�

� 0XOWL�&RQGLWLRQ�&RYHUDJH�±�7KLV�FULWHULD�UHTXLUHV�VXIILFLHQW�WHVW�FDVHV�WR�H[HUFLVH�DOO�SRVVLEOH
FRPELQDWLRQV�RI�FRQGLWLRQV�LQ�D�SURJUDP�GHFLVLRQ�

� /RRS�&RYHUDJH�±�7KLV�FULWHULD�UHTXLUHV�VXIILFLHQW�WHVW�FDVHV�IRU�DOO�SURJUDP�ORRSV�WR�EH
H[HFXWHG�IRU�]HUR��RQH��WZR��DQG�PDQ\�LWHUDWLRQV�FRYHULQJ�LQLWLDOL]DWLRQ��W\SLFDO�UXQQLQJ�DQG
WHUPLQDWLRQ��ERXQGDU\��FRQGLWLRQV�

� 3DWK�&RYHUDJH�±�7KLV�FULWHULD�UHTXLUHV�VXIILFLHQW�WHVW�FDVHV�IRU�HDFK�IHDVLEOH�SDWK��EDVLV�SDWK�
HWF���IURP�VWDUW�WR�H[LW�RI�D�GHILQHG�SURJUDP�VHJPHQW��WR�EH�H[HFXWHG�DW�OHDVW�RQFH���%HFDXVH�RI
WKH�YHU\�ODUJH�QXPEHU�RI�SRVVLEOH�SDWKV�WKURXJK�D�VRIWZDUH�SURJUDP��SDWK�FRYHUDJH�LV�JHQHUDOO\
QRW�DFKLHYDEOH���7KH�DPRXQW�RI�SDWK�FRYHUDJH�LV�QRUPDOO\�HVWDEOLVKHG�EDVHG�RQ�WKH�ULVN�RU
FULWLFDOLW\�RI�WKH�VRIWZDUH�XQGHU�WHVW�

� 'DWD�)ORZ�&RYHUDJH�±�7KLV�FULWHULD�UHTXLUHV�VXIILFLHQW�WHVW�FDVHV�IRU�HDFK�IHDVLEOH�GDWD�IORZ�WR
EH�H[HFXWHG�DW�OHDVW�RQFH���$�QXPEHU�RI�GDWD�IORZ�WHVWLQJ�VWUDWHJLHV�DUH�DYDLODEOH�

'HILQLWLRQ�EDVHG�RU�VSHFLILFDWLRQ�EDVHG�WHVWLQJ�LV�DOVR�NQRZQ�DV�IXQFWLRQDO�WHVWLQJ�RU��EODFN�ER[��WHVWLQJ�
,W�LGHQWLILHV�WHVW�FDVHV�EDVHG�RQ�WKH�GHILQLWLRQ�RI�ZKDW�WKH�VRIWZDUH�SURGXFW��ZKHWKHU�LW�EH�D�XQLW
�PRGXOH��RU�D�FRPSOHWH�SURJUDP��LV�LQWHQGHG�WR�GR���7KHVH�WHVW�FDVHV�FKDOOHQJH�WKH�LQWHQGHG�XVH�RU
IXQFWLRQDOLW\�RI�D�SURJUDP��DQG�WKH�SURJUDP
V�LQWHUQDO�DQG�H[WHUQDO�LQWHUIDFHV���)XQFWLRQDO�WHVWLQJ�FDQ�EH
DSSOLHG�DW�DOO�OHYHOV�RI�VRIWZDUH�WHVWLQJ��IURP�XQLW�WR�V\VWHP�OHYHO�WHVWLQJ�
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7KH�IROORZLQJ�W\SHV�RI�IXQFWLRQDO�VRIWZDUH�WHVWLQJ�LQYROYH�JHQHUDOO\�LQFUHDVLQJ�OHYHOV�RI�HIIRUW�

� 1RUPDO�&DVH�±�7HVWLQJ�ZLWK�XVXDO�LQSXWV�LV�QHFHVVDU\���+RZHYHU��WHVWLQJ�D�VRIWZDUH�SURGXFW
RQO\�ZLWK�H[SHFWHG��YDOLG�LQSXWV�GRHV�QRW�WKRURXJKO\�WHVW�WKDW�VRIWZDUH�SURGXFW���%\�LWVHOI�
QRUPDO�FDVH�WHVWLQJ�FDQQRW�SURYLGH�VXIILFLHQW�FRQILGHQFH�LQ�WKH�GHSHQGDELOLW\�RI�WKH�VRIWZDUH
SURGXFW�

� 2XWSXW�)RUFLQJ�±�&KRRVLQJ�WHVW�LQSXWV�WR�HQVXUH�WKDW�VHOHFWHG��RU�DOO��VRIWZDUH�RXWSXWV�DUH
JHQHUDWHG�E\�WHVWLQJ�

� 5REXVWQHVV�±�6RIWZDUH�WHVWLQJ�VKRXOG�GHPRQVWUDWH�WKDW�D�VRIWZDUH�SURGXFW�EHKDYHV�FRUUHFWO\
ZKHQ�JLYHQ�XQH[SHFWHG��LQYDOLG�LQSXWV���0HWKRGV�IRU�LGHQWLI\LQJ�D�VXIILFLHQW�VHW�RI�VXFK�WHVW�FDVHV
LQFOXGH�(TXLYDOHQFH�&ODVV�3DUWLWLRQLQJ��%RXQGDU\�9DOXH�$QDO\VLV��DQG�6SHFLDO�&DVH
,GHQWLILFDWLRQ��(UURU�*XHVVLQJ����:KLOH�LPSRUWDQW�DQG�QHFHVVDU\��WKHVH�WHFKQLTXHV�GR�QRW�HQVXUH
WKDW�DOO�RI�WKH�PRVW�DSSURSULDWH�FKDOOHQJHV�WR�D�VRIWZDUH�SURGXFW�KDYH�EHHQ�LGHQWLILHG�IRU�WHVWLQJ�

� &RPELQDWLRQV�RI�,QSXWV�±�7KH�IXQFWLRQDO�WHVWLQJ�PHWKRGV�LGHQWLILHG�DERYH�DOO�HPSKDVL]H
LQGLYLGXDO�RU�VLQJOH�WHVW�LQSXWV���0RVW�VRIWZDUH�SURGXFWV�RSHUDWH�ZLWK�PXOWLSOH�LQSXWV�XQGHU�WKHLU
FRQGLWLRQV�RI�XVH���7KRURXJK�VRIWZDUH�SURGXFW�WHVWLQJ�VKRXOG�FRQVLGHU�WKH�FRPELQDWLRQV�RI
LQSXWV�D�VRIWZDUH�XQLW�RU�V\VWHP�PD\�HQFRXQWHU�GXULQJ�RSHUDWLRQ���(UURU�JXHVVLQJ�FDQ�EH
H[WHQGHG�WR�LGHQWLI\�FRPELQDWLRQV�RI�LQSXWV��EXW�LW�LV�DQ�DG�KRF�WHFKQLTXH���&DXVH�HIIHFW�JUDSKLQJ
LV�RQH�IXQFWLRQDO�VRIWZDUH�WHVWLQJ�WHFKQLTXH�WKDW�V\VWHPDWLFDOO\�LGHQWLILHV�FRPELQDWLRQV�RI�LQSXWV
WR�D�VRIWZDUH�SURGXFW�IRU�LQFOXVLRQ�LQ�WHVW�FDVHV�

)XQFWLRQDO�DQG�VWUXFWXUDO�VRIWZDUH�WHVW�FDVH�LGHQWLILFDWLRQ�WHFKQLTXHV�SURYLGH�VSHFLILF�LQSXWV�IRU�WHVWLQJ�
UDWKHU�WKDQ�UDQGRP�WHVW�LQSXWV���2QH�ZHDNQHVV�RI�WKHVH�WHFKQLTXHV�LV�WKH�GLIILFXOW\�LQ�OLQNLQJ�VWUXFWXUDO
DQG�IXQFWLRQDO�WHVW�FRPSOHWLRQ�FULWHULD�WR�D�VRIWZDUH�SURGXFW
V�UHOLDELOLW\���$GYDQFHG�VRIWZDUH�WHVWLQJ
PHWKRGV��VXFK�DV�VWDWLVWLFDO�WHVWLQJ��FDQ�EH�HPSOR\HG�WR�SURYLGH�IXUWKHU�DVVXUDQFH�WKDW�D�VRIWZDUH
SURGXFW�LV�GHSHQGDEOH���6WDWLVWLFDO�WHVWLQJ�XVHV�UDQGRPO\�JHQHUDWHG�WHVW�GDWD�IURP�GHILQHG�GLVWULEXWLRQV
EDVHG�RQ�DQ�RSHUDWLRQDO�SURILOH��H�J���H[SHFWHG�XVH��KD]DUGRXV�XVH��RU�PDOLFLRXV�XVH�RI�WKH�VRIWZDUH
SURGXFW����/DUJH�DPRXQWV�RI�WHVW�GDWD�DUH�JHQHUDWHG�DQG�FDQ�EH�WDUJHWHG�WR�FRYHU�SDUWLFXODU�DUHDV�RU
FRQFHUQV��SURYLGLQJ�DQ�LQFUHDVHG�SRVVLELOLW\�RI�LGHQWLI\LQJ�LQGLYLGXDO�DQG�PXOWLSOH�UDUH�RSHUDWLQJ
FRQGLWLRQV�WKDW�ZHUH�QRW�DQWLFLSDWHG�E\�HLWKHU�WKH�VRIWZDUH�SURGXFW
V�GHVLJQHUV�RU�LWV�WHVWHUV���6WDWLVWLFDO
WHVWLQJ�DOVR�SURYLGHV�KLJK�VWUXFWXUDO�FRYHUDJH���,W�GRHV�UHTXLUH�D�VWDEOH�VRIWZDUH�SURGXFW���7KXV�
VWUXFWXUDO�DQG�IXQFWLRQDO�WHVWLQJ�DUH�SUHUHTXLVLWHV�IRU�VWDWLVWLFDO�WHVWLQJ�RI�D�VRIWZDUH�SURGXFW�

$QRWKHU�DVSHFW�RI�VRIWZDUH�WHVWLQJ�LV�WKH�WHVWLQJ�RI�VRIWZDUH�FKDQJHV���&KDQJHV�RFFXU�IUHTXHQWO\�GXULQJ
VRIWZDUH�GHYHORSPHQW���7KHVH�FKDQJHV�DUH�WKH�UHVXOW�RI����GHEXJJLQJ�WKDW�ILQGV�DQ�HUURU�DQG�LW�LV
FRUUHFWHG�����QHZ�RU�FKDQJHG�UHTXLUHPHQWV���UHTXLUHPHQWV�FUHHS����DQG����PRGLILHG�GHVLJQV�DV�PRUH
HIIHFWLYH�RU�HIILFLHQW�LPSOHPHQWDWLRQV�DUH�IRXQG���2QFH�D�VRIWZDUH�SURGXFW�KDV�EHHQ�EDVHOLQHG
�DSSURYHG���DQ\�FKDQJH�WR�WKDW�SURGXFW�VKRXOG�KDYH�LWV�RZQ�³PLQL�OLIH�F\FOH�́ �LQFOXGLQJ�WHVWLQJ���7HVWLQJ
RI�D�FKDQJHG�VRIWZDUH�SURGXFW�UHTXLUHV�DGGLWLRQDO�HIIRUW���1RW�RQO\�VKRXOG�LW�GHPRQVWUDWH�WKDW�WKH
FKDQJH�ZDV�LPSOHPHQWHG�FRUUHFWO\��WHVWLQJ�VKRXOG�DOVR�GHPRQVWUDWH�WKDW�WKH�FKDQJH�GLG�QRW�DGYHUVHO\
LPSDFW�RWKHU�SDUWV�RI�WKH�VRIWZDUH�SURGXFW���5HJUHVVLRQ�DQDO\VLV�DQG�WHVWLQJ�DUH�HPSOR\HG�WR�SURYLGH
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DVVXUDQFH�WKDW�D�FKDQJH�KDV�QRW�FUHDWHG�SUREOHPV�HOVHZKHUH�LQ�WKH�VRIWZDUH�SURGXFW���5HJUHVVLRQ
DQDO\VLV�LV�WKH�GHWHUPLQDWLRQ�RI�WKH�LPSDFW�RI�D�FKDQJH�EDVHG�RQ�UHYLHZ�RI�WKH�UHOHYDQW�GRFXPHQWDWLRQ
�H�J���VRIWZDUH�UHTXLUHPHQWV�VSHFLILFDWLRQ��VRIWZDUH�GHVLJQ�VSHFLILFDWLRQ��VRXUFH�FRGH��WHVW�SODQV��WHVW
FDVHV��WHVW�VFULSWV��HWF���LQ�RUGHU�WR�LGHQWLI\�WKH�QHFHVVDU\�UHJUHVVLRQ�WHVWV�WR�EH�UXQ���5HJUHVVLRQ�WHVWLQJ
LV�WKH�UHUXQQLQJ�RI�WHVW�FDVHV�WKDW�D�SURJUDP�KDV�SUHYLRXVO\�H[HFXWHG�FRUUHFWO\�DQG�FRPSDULQJ�WKH
FXUUHQW�UHVXOW�WR�WKH�SUHYLRXV�UHVXOW�LQ�RUGHU�WR�GHWHFW�XQLQWHQGHG�HIIHFWV�RI�D�VRIWZDUH�FKDQJH�
5HJUHVVLRQ�DQDO\VLV�DQG�UHJUHVVLRQ�WHVWLQJ�VKRXOG�DOVR�EH�HPSOR\HG�ZKHQ�XVLQJ�LQWHJUDWLRQ�PHWKRGV�WR
EXLOG�D�VRIWZDUH�SURGXFW�WR�HQVXUH�WKDW�QHZO\�LQWHJUDWHG�PRGXOHV�GR�QRW�DGYHUVHO\�LPSDFW�WKH�RSHUDWLRQ
RI�SUHYLRXVO\�LQWHJUDWHG�PRGXOHV�

,Q�RUGHU�WR�SURYLGH�D�WKRURXJK�DQG�ULJRURXV�H[DPLQDWLRQ�RI�D�VRIWZDUH�SURGXFW��GHYHORSPHQW�WHVWLQJ�LV
W\SLFDOO\�RUJDQL]HG�LQWR�OHYHOV���$V�DQ�H[DPSOH��D�VRIWZDUH�SURGXFW
V�WHVWLQJ�FDQ�EH�RUJDQL]HG�LQWR�XQLW�
LQWHJUDWLRQ��DQG�V\VWHP�OHYHOV�RI�WHVWLQJ�

�� 8QLW��PRGXOH�RU�FRPSRQHQW��OHYHO�WHVWLQJ�IRFXVHV�RQ�WKH�HDUO\�H[DPLQDWLRQ�RI�VXE�SURJUDP
IXQFWLRQDOLW\�DQG�HQVXUHV�WKDW�IXQFWLRQDOLW\�QRW�YLVLEOH�DW�WKH�V\VWHP�OHYHO�LV�H[DPLQHG�E\�WHVWLQJ���8QLW
WHVWLQJ�HQVXUHV�WKDW�TXDOLW\�VRIWZDUH�XQLWV�DUH�IXUQLVKHG�IRU�LQWHJUDWLRQ�LQWR�WKH�ILQLVKHG�VRIWZDUH
SURGXFW�

�� ,QWHJUDWLRQ�OHYHO�WHVWLQJ�IRFXVHV�RQ�WKH�WUDQVIHU�RI�GDWD�DQG�FRQWURO�DFURVV�D�SURJUDP
V�LQWHUQDO�DQG
H[WHUQDO�LQWHUIDFHV���([WHUQDO�LQWHUIDFHV�DUH�WKRVH�ZLWK�RWKHU�VRIWZDUH��LQFOXGLQJ�RSHUDWLQJ�V\VWHP
VRIWZDUH���V\VWHP�KDUGZDUH��DQG�WKH�XVHUV�DQG�FDQ�EH�GHVFULEHG�DV�FRPPXQLFDWLRQV�OLQNV�

�� 6\VWHP�OHYHO�WHVWLQJ�GHPRQVWUDWHV�WKDW�DOO�VSHFLILHG�IXQFWLRQDOLW\�H[LVWV�DQG�WKDW�WKH�VRIWZDUH�SURGXFW
LV�WUXVWZRUWK\���7KLV�WHVWLQJ�YHULILHV�WKH�DV�EXLOW�SURJUDP
V�IXQFWLRQDOLW\�DQG�SHUIRUPDQFH�ZLWK�UHVSHFW
WR�WKH�UHTXLUHPHQWV�IRU�WKH�VRIWZDUH�SURGXFW�DV�H[KLELWHG�RQ�WKH�VSHFLILHG�RSHUDWLQJ�SODWIRUP�V��
6\VWHP�OHYHO�VRIWZDUH�WHVWLQJ�DGGUHVVHV�IXQFWLRQDO�FRQFHUQV�DQG�WKH�IROORZLQJ�HOHPHQWV�RI�D�GHYLFH
V
VRIWZDUH�WKDW�DUH�UHODWHG�WR�WKH�LQWHQGHG�XVH�V��

� 3HUIRUPDQFH�LVVXHV��H�J���UHVSRQVH�WLPHV��UHOLDELOLW\�PHDVXUHPHQWV��
� 5HVSRQVHV�WR�VWUHVV�FRQGLWLRQV��H�J���EHKDYLRU�XQGHU�PD[LPXP�ORDG��FRQWLQXRXV�XVH�
� 2SHUDWLRQ�RI�LQWHUQDO�DQG�H[WHUQDO�VHFXULW\�IHDWXUHV�
� (IIHFWLYHQHVV�RI�UHFRYHU\�SURFHGXUHV��LQFOXGLQJ�GLVDVWHU�UHFRYHU\�
� 8VDELOLW\�
� &RPSDWLELOLW\�ZLWK�RWKHU�VRIWZDUH�SURGXFWV�
� %HKDYLRU�LQ�HDFK�RI�WKH�GHILQHG�KDUGZDUH�FRQILJXUDWLRQV��DQG
� $FFXUDF\�RI�GRFXPHQWDWLRQ�

&RQWURO�PHDVXUHV��H�J���D�WUDFHDELOLW\�DQDO\VLV��VKRXOG�EH�XVHG�WR�HQVXUH�WKDW�WKH�LQWHQGHG�FRYHUDJH�LV
DFKLHYHG�

6\VWHP�OHYHO�WHVWLQJ�DOVR�H[KLELWV�WKH�VRIWZDUH�SURGXFW
V�EHKDYLRU�LQ�WKH�LQWHQGHG�RSHUDWLQJ�HQYLURQPHQW�
7KH�ORFDWLRQ�RI�VXFK�WHVWLQJ�LV�GHSHQGHQW�XSRQ�WKH�VRIWZDUH�GHYHORSHU
V�DELOLW\�WR�SURGXFH�WKH�WDUJHW
RSHUDWLQJ�HQYLURQPHQW�V����'HSHQGLQJ�XSRQ�WKH�FLUFXPVWDQFHV��VLPXODWLRQ�DQG�RU�WHVWLQJ�DW��SRWHQWLDO�
FXVWRPHU�ORFDWLRQV�PD\�EH�XWLOL]HG���7HVW�SODQV�VKRXOG�LGHQWLI\�WKH�FRQWUROV�QHHGHG�WR�HQVXUH�WKDW�WKH
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LQWHQGHG�FRYHUDJH�LV�DFKLHYHG�DQG�WKDW�SURSHU�GRFXPHQWDWLRQ�LV�SUHSDUHG�ZKHQ�SODQQHG�V\VWHP�OHYHO
WHVWLQJ�LV�FRQGXFWHG�DW�VLWHV�QRW�GLUHFWO\�FRQWUROOHG�E\�WKH�VRIWZDUH�GHYHORSHU���$OVR��IRU�D�VRIWZDUH
SURGXFW�WKDW�LV�D�PHGLFDO�GHYLFH�RU�D�FRPSRQHQW�RI�D�PHGLFDO�GHYLFH�WKDW�LV�WR�EH�XVHG�RQ�KXPDQV�SULRU
WR�)'$�FOHDUDQFH��WHVWLQJ�LQYROYLQJ�KXPDQ�VXEMHFWV�PD\�UHTXLUH�DQ�,QYHVWLJDWLRQDO�'HYLFH�([HPSWLRQ
�,'(��RU�,QVWLWXWLRQDO�5HYLHZ�%RDUG��,5%��DSSURYDO�

7HVW�SURFHGXUHV��WHVW�GDWD��DQG�WHVW�UHVXOWV�VKRXOG�EH�GRFXPHQWHG�LQ�D�PDQQHU�SHUPLWWLQJ�REMHFWLYH
SDVV�IDLO�GHFLVLRQV�WR�EH�UHDFKHG���7KH\�VKRXOG�DOVR�EH�VXLWDEOH�IRU�UHYLHZ�DQG�REMHFWLYH�GHFLVLRQ
PDNLQJ�VXEVHTXHQW�WR�UXQQLQJ�WKH�WHVW��DQG�WKH\�VKRXOG�EH�VXLWDEOH�IRU�XVH�LQ�DQ\�VXEVHTXHQW�UHJUHVVLRQ
WHVWLQJ���(UURUV�GHWHFWHG�GXULQJ�WHVWLQJ�VKRXOG�EH�ORJJHG��FODVVLILHG��UHYLHZHG��DQG�UHVROYHG�SULRU�WR
UHOHDVH�RI�WKH�VRIWZDUH���6RIWZDUH�HUURU�GDWD�WKDW�LV�FROOHFWHG�DQG�DQDO\]HG�GXULQJ�D�GHYHORSPHQW�OLIH
F\FOH�PD\�EH�XVHG�WR�GHWHUPLQH�WKH�VXLWDELOLW\�RI�WKH�VRIWZDUH�SURGXFW�IRU�UHOHDVH�IRU�FRPPHUFLDO
GLVWULEXWLRQ���7HVW�UHSRUWV�VKRXOG�FRPSO\�ZLWK�WKH�UHTXLUHPHQWV�RI�WKH�FRUUHVSRQGLQJ�WHVW�SODQV�

6RIWZDUH�SURGXFWV�WKDW�SHUIRUP�XVHIXO�IXQFWLRQV�LQ�PHGLFDO�GHYLFHV�RU�WKHLU�SURGXFWLRQ�DUH�RIWHQ
FRPSOH[���6RIWZDUH�WHVWLQJ�WRROV�DUH�IUHTXHQWO\�XVHG�WR�HQVXUH�FRQVLVWHQF\��WKRURXJKQHVV��DQG�HIILFLHQF\
LQ�WKH�WHVWLQJ�RI�VXFK�VRIWZDUH�SURGXFWV�DQG�WR�IXOILOO�WKH�UHTXLUHPHQWV�RI�WKH�SODQQHG�WHVWLQJ�DFWLYLWLHV�
7KHVH�WRROV�PD\�LQFOXGH�VXSSRUWLQJ�VRIWZDUH�EXLOW�LQ�KRXVH�WR�IDFLOLWDWH�XQLW��PRGXOH��WHVWLQJ�DQG
VXEVHTXHQW�LQWHJUDWLRQ�WHVWLQJ��H�J���GULYHUV�DQG�VWXEV��DV�ZHOO�DV��FRPPHUFLDO�VRIWZDUH�WHVWLQJ�WRROV�
6XFK�WRROV�VKRXOG�KDYH�D�GHJUHH�RI�TXDOLW\�QR�OHVV�WKDQ�WKH�VRIWZDUH�SURGXFW�WKH\�DUH�XVHG�WR�GHYHORS�
$SSURSULDWH�GRFXPHQWDWLRQ�SURYLGLQJ�HYLGHQFH�RI�WKH�YDOLGDWLRQ�RI�WKHVH�VRIWZDUH�WRROV�IRU�WKHLU
LQWHQGHG�XVH�VKRXOG�EH�PDLQWDLQHG��VHH�VHFWLRQ���RI�WKLV�JXLGDQFH��

7\SLFDO�7DVNV�±�7HVWLQJ�E\�WKH�6RIWZDUH�'HYHORSHU

� 7HVW�3ODQQLQJ

� 6WUXFWXUDO�7HVW�&DVH�,GHQWLILFDWLRQ

� )XQFWLRQDO�7HVW�&DVH�,GHQWLILFDWLRQ

� 7UDFHDELOLW\�$QDO\VLV���7HVWLQJ
ʝ 8QLW��0RGXOH��7HVWV�WR�'HWDLOHG�'HVLJQ
ʝ ,QWHJUDWLRQ�7HVWV�WR�+LJK�/HYHO�'HVLJQ
ʝ 6\VWHP�7HVWV�WR�6RIWZDUH�5HTXLUHPHQWV

� 8QLW��0RGXOH��7HVW�([HFXWLRQ

� ,QWHJUDWLRQ�7HVW�([HFXWLRQ

� )XQFWLRQDO�7HVW�([HFXWLRQ

� 6\VWHP�7HVW�([HFXWLRQ

� $FFHSWDQFH�7HVW�([HFXWLRQ

� 7HVW�5HVXOWV�(YDOXDWLRQ

� (UURU�(YDOXDWLRQ�5HVROXWLRQ

� )LQDO�7HVW�5HSRUW
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��������8VHU�6LWH�7HVWLQJ

7HVWLQJ�DW�WKH�XVHU�VLWH�LV�DQ�HVVHQWLDO�SDUW�RI�VRIWZDUH�YDOLGDWLRQ���7KH�4XDOLW\�6\VWHP�UHJXODWLRQ�UHTXLUHV
LQVWDOODWLRQ�DQG�LQVSHFWLRQ�SURFHGXUHV��LQFOXGLQJ�WHVWLQJ�ZKHUH�DSSURSULDWH��DV�ZHOO�DV�GRFXPHQWDWLRQ�RI
LQVSHFWLRQ�DQG�WHVWLQJ�WR�GHPRQVWUDWH�SURSHU�LQVWDOODWLRQ����6HH����&)5�������������/LNHZLVH�
PDQXIDFWXULQJ�HTXLSPHQW�PXVW�PHHW�VSHFLILHG�UHTXLUHPHQWV��DQG�DXWRPDWHG�V\VWHPV�PXVW�EH�YDOLGDWHG
IRU�WKHLU�LQWHQGHG�XVH���6HH����&)5���������J��DQG����&)5���������L��UHVSHFWLYHO\��

7HUPLQRORJ\�UHJDUGLQJ�XVHU�VLWH�WHVWLQJ�FDQ�EH�FRQIXVLQJ���7HUPV�VXFK�DV�EHWD�WHVW��VLWH�YDOLGDWLRQ��XVHU
DFFHSWDQFH�WHVW��LQVWDOODWLRQ�YHULILFDWLRQ��DQG�LQVWDOODWLRQ�WHVWLQJ�KDYH�DOO�EHHQ�XVHG�WR�GHVFULEH�XVHU�VLWH
WHVWLQJ���)RU�SXUSRVHV�RI�WKLV�JXLGDQFH��WKH�WHUP�³XVHU�VLWH�WHVWLQJ´�HQFRPSDVVHV�DOO�RI�WKHVH�DQG�DQ\
RWKHU�WHVWLQJ�WKDW�WDNHV�SODFH�RXWVLGH�RI�WKH�GHYHORSHU¶V�FRQWUROOHG�HQYLURQPHQW���7KLV�WHVWLQJ�VKRXOG�WDNH
SODFH�DW�D�XVHU
V�VLWH�ZLWK�WKH�DFWXDO�KDUGZDUH�DQG�VRIWZDUH�WKDW�ZLOO�EH�SDUW�RI�WKH�LQVWDOOHG�V\VWHP
FRQILJXUDWLRQ���7KH�WHVWLQJ�LV�DFFRPSOLVKHG�WKURXJK�HLWKHU�DFWXDO�RU�VLPXODWHG�XVH�RI�WKH�VRIWZDUH�EHLQJ
WHVWHG�ZLWKLQ�WKH�FRQWH[W�LQ�ZKLFK�LW�LV�LQWHQGHG�WR�IXQFWLRQ�

*XLGDQFH�FRQWDLQHG�KHUH�LV�JHQHUDO�LQ�QDWXUH�DQG�LV�DSSOLFDEOH�WR�DQ\�XVHU�VLWH�WHVWLQJ���+RZHYHU��LQ
VRPH�DUHDV��H�J���EORRG�HVWDEOLVKPHQW�V\VWHPV��WKHUH�PD\�EH�VSHFLILF�VLWH�YDOLGDWLRQ�LVVXHV�WKDW�QHHG�WR
EH�FRQVLGHUHG�LQ�WKH�SODQQLQJ�RI�XVHU�VLWH�WHVWLQJ���7HVW�SODQQHUV�VKRXOG�FKHFN�ZLWK�WKH�)'$�&HQWHU�V�
ZLWK�WKH�FRUUHVSRQGLQJ�SURGXFW�MXULVGLFWLRQ�WR�GHWHUPLQH�ZKHWKHU�WKHUH�DUH�DQ\�DGGLWLRQDO�UHJXODWRU\
UHTXLUHPHQWV�IRU�XVHU�VLWH�WHVWLQJ�

8VHU�VLWH�WHVWLQJ�VKRXOG�IROORZ�D�SUH�GHILQHG�ZULWWHQ�SODQ�ZLWK�D�IRUPDO�VXPPDU\�RI�WHVWLQJ�DQG�D�UHFRUG
RI�IRUPDO�DFFHSWDQFH���'RFXPHQWHG�HYLGHQFH�RI�DOO�WHVWLQJ�SURFHGXUHV��WHVW�LQSXW�GDWD��DQG�WHVW�UHVXOWV
VKRXOG�EH�UHWDLQHG�

7KHUH�VKRXOG�EH�HYLGHQFH�WKDW�KDUGZDUH�DQG�VRIWZDUH�DUH�LQVWDOOHG�DQG�FRQILJXUHG�DV�VSHFLILHG�
0HDVXUHV�VKRXOG�HQVXUH�WKDW�DOO�V\VWHP�FRPSRQHQWV�DUH�H[HUFLVHG�GXULQJ�WKH�WHVWLQJ�DQG�WKDW�WKH
YHUVLRQV�RI�WKHVH�FRPSRQHQWV�DUH�WKRVH�VSHFLILHG���7KH�WHVWLQJ�SODQ�VKRXOG�VSHFLI\�WHVWLQJ�WKURXJKRXW�WKH
IXOO�UDQJH�RI�RSHUDWLQJ�FRQGLWLRQV�DQG�VKRXOG�VSHFLI\�FRQWLQXDWLRQ�IRU�D�VXIILFLHQW�WLPH�WR�DOORZ�WKH�V\VWHP
WR�HQFRXQWHU�D�ZLGH�VSHFWUXP�RI�FRQGLWLRQV�DQG�HYHQWV�LQ�DQ�HIIRUW�WR�GHWHFW�DQ\�ODWHQW�IDXOWV�WKDW�DUH�QRW
DSSDUHQW�GXULQJ�PRUH�QRUPDO�DFWLYLWLHV�

6RPH�RI�WKH�HYDOXDWLRQV�WKDW�KDYH�EHHQ�SHUIRUPHG�HDUOLHU�E\�WKH�VRIWZDUH�GHYHORSHU�DW�WKH�GHYHORSHU
V
VLWH�VKRXOG�EH�UHSHDWHG�DW�WKH�VLWH�RI�DFWXDO�XVH���7KHVH�PD\�LQFOXGH�WHVWV�IRU�D�KLJK�YROXPH�RI�GDWD�
KHDY\�ORDGV�RU�VWUHVVHV��VHFXULW\��IDXOW�WHVWLQJ��DYRLGDQFH��GHWHFWLRQ��WROHUDQFH��DQG�UHFRYHU\���HUURU
PHVVDJHV��DQG�LPSOHPHQWDWLRQ�RI�VDIHW\�UHTXLUHPHQWV���7KH�GHYHORSHU�PD\�EH�DEOH�WR�IXUQLVK�WKH�XVHU
ZLWK�VRPH�RI�WKH�WHVW�GDWD�VHWV�WR�EH�XVHG�IRU�WKLV�SXUSRVH�

,Q�DGGLWLRQ�WR�DQ�HYDOXDWLRQ�RI�WKH�V\VWHP
V�DELOLW\�WR�SURSHUO\�SHUIRUP�LWV�LQWHQGHG�IXQFWLRQV��WKHUH
VKRXOG�EH�DQ�HYDOXDWLRQ�RI�WKH�DELOLW\�RI�WKH�XVHUV�RI�WKH�V\VWHP�WR�XQGHUVWDQG�DQG�FRUUHFWO\�LQWHUIDFH
ZLWK�LW���2SHUDWRUV�VKRXOG�EH�DEOH�WR�SHUIRUP�WKH�LQWHQGHG�IXQFWLRQV�DQG�UHVSRQG�LQ�DQ�DSSURSULDWH�DQG
WLPHO\�PDQQHU�WR�DOO�DODUPV��ZDUQLQJV��DQG�HUURU�PHVVDJHV�
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'XULQJ�XVHU�VLWH�WHVWLQJ��UHFRUGV�VKRXOG�EH�PDLQWDLQHG�RI�ERWK�SURSHU�V\VWHP�SHUIRUPDQFH�DQG�DQ\
V\VWHP�IDLOXUHV�WKDW�DUH�HQFRXQWHUHG���7KH�UHYLVLRQ�RI�WKH�V\VWHP�WR�FRPSHQVDWH�IRU�IDXOWV�GHWHFWHG
GXULQJ�WKLV�XVHU�VLWH�WHVWLQJ�VKRXOG�IROORZ�WKH�VDPH�SURFHGXUHV�DQG�FRQWUROV�DV�IRU�DQ\�RWKHU�VRIWZDUH
FKDQJH�

7KH�GHYHORSHUV�RI�WKH�VRIWZDUH�PD\�RU�PD\�QRW�EH�LQYROYHG�LQ�WKH�XVHU�VLWH�WHVWLQJ���,I�WKH�GHYHORSHUV
DUH�LQYROYHG��WKH\�PD\�VHDPOHVVO\�FDUU\�RYHU�WR�WKH�XVHU
V�VLWH�WKH�ODVW�SRUWLRQV�RI�GHVLJQ�OHYHO�V\VWHPV
WHVWLQJ���,I�WKH�GHYHORSHUV�DUH�QRW�LQYROYHG��LW�LV�DOO�WKH�PRUH�LPSRUWDQW�WKDW�WKH�XVHU�KDYH�SHUVRQV�ZKR
XQGHUVWDQG�WKH�LPSRUWDQFH�RI�FDUHIXO�WHVW�SODQQLQJ��WKH�GHILQLWLRQ�RI�H[SHFWHG�WHVW�UHVXOWV��DQG�WKH
UHFRUGLQJ�RI�DOO�WHVW�RXWSXWV�

7\SLFDO�7DVNV�±�8VHU�6LWH�7HVWLQJ

� $FFHSWDQFH�7HVW�([HFXWLRQ

� 7HVW�5HVXOWV�(YDOXDWLRQ

� (UURU�(YDOXDWLRQ�5HVROXWLRQ

� )LQDO�7HVW�5HSRUW

���������0DLQWHQDQFH�DQG�6RIWZDUH�&KDQJHV

$V�DSSOLHG�WR�VRIWZDUH��WKH�WHUP�PDLQWHQDQFH�GRHV�QRW�PHDQ�WKH�VDPH�DV�ZKHQ�DSSOLHG�WR�KDUGZDUH�
7KH�RSHUDWLRQDO�PDLQWHQDQFH�RI�KDUGZDUH�DQG�VRIWZDUH�DUH�GLIIHUHQW�EHFDXVH�WKHLU�IDLOXUH�HUURU
PHFKDQLVPV�DUH�GLIIHUHQW���+DUGZDUH�PDLQWHQDQFH�W\SLFDOO\�LQFOXGHV�SUHYHQWLYH�KDUGZDUH PDLQWHQDQFH
DFWLRQV��FRPSRQHQW�UHSODFHPHQW��DQG�FRUUHFWLYH�FKDQJHV���6RIWZDUH�PDLQWHQDQFH�LQFOXGHV�FRUUHFWLYH�
SHUIHFWLYH��DQG�DGDSWLYH�PDLQWHQDQFH�EXW�GRHV�QRW�LQFOXGH�SUHYHQWLYH�PDLQWHQDQFH�DFWLRQV�RU�VRIWZDUH
FRPSRQHQW�UHSODFHPHQW�

&KDQJHV�PDGH�WR�FRUUHFW�HUURUV�DQG�IDXOWV�LQ�WKH�VRIWZDUH�DUH�FRUUHFWLYH�PDLQWHQDQFH���&KDQJHV�PDGH
WR�WKH�VRIWZDUH�WR�LPSURYH�WKH�SHUIRUPDQFH��PDLQWDLQDELOLW\��RU�RWKHU�DWWULEXWHV�RI�WKH�VRIWZDUH�V\VWHP
DUH�SHUIHFWLYH�PDLQWHQDQFH���6RIWZDUH�FKDQJHV�WR�PDNH�WKH�VRIWZDUH�V\VWHP�XVDEOH�LQ�D�FKDQJHG
HQYLURQPHQW�DUH�DGDSWLYH�PDLQWHQDQFH�

:KHQ�FKDQJHV�DUH�PDGH�WR�D�VRIWZDUH�V\VWHP��HLWKHU�GXULQJ�LQLWLDO�GHYHORSPHQW�RU�GXULQJ�SRVW�UHOHDVH
PDLQWHQDQFH��VXIILFLHQW�UHJUHVVLRQ�DQDO\VLV�DQG�WHVWLQJ�VKRXOG�EH�FRQGXFWHG�WR�GHPRQVWUDWH�WKDW�SRUWLRQV
RI�WKH�VRIWZDUH�QRW�LQYROYHG�LQ�WKH�FKDQJH�ZHUH�QRW�DGYHUVHO\�LPSDFWHG���7KLV�LV�LQ�DGGLWLRQ�WR�WHVWLQJ
WKDW�HYDOXDWHV�WKH�FRUUHFWQHVV�RI�WKH�LPSOHPHQWHG�FKDQJH�V��

7KH�VSHFLILF�YDOLGDWLRQ�HIIRUW�QHFHVVDU\�IRU�HDFK�VRIWZDUH�FKDQJH�LV�GHWHUPLQHG�E\�WKH�W\SH�RI�FKDQJH�
WKH�GHYHORSPHQW�SURGXFWV�DIIHFWHG��DQG�WKH�LPSDFW�RI�WKRVH�SURGXFWV�RQ�WKH�RSHUDWLRQ�RI�WKH�VRIWZDUH�
&DUHIXO�DQG�FRPSOHWH�GRFXPHQWDWLRQ�RI�WKH�GHVLJQ�VWUXFWXUH�DQG�LQWHUUHODWLRQVKLSV�RI�YDULRXV�PRGXOHV�
LQWHUIDFHV��HWF���FDQ�OLPLW�WKH�YDOLGDWLRQ�HIIRUW�QHHGHG�ZKHQ�D�FKDQJH�LV�PDGH���7KH�OHYHO�RI�HIIRUW�QHHGHG
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WR�IXOO\�YDOLGDWH�D�FKDQJH�LV�DOVR�GHSHQGHQW�XSRQ�WKH�GHJUHH�WR�ZKLFK�YDOLGDWLRQ�RI�WKH�RULJLQDO�VRIWZDUH
ZDV�GRFXPHQWHG�DQG�DUFKLYHG���)RU�H[DPSOH��WHVW�GRFXPHQWDWLRQ��WHVW�FDVHV��DQG�UHVXOWV�RI�SUHYLRXV
YHULILFDWLRQ�DQG�YDOLGDWLRQ�WHVWLQJ�QHHG�WR�EH�DUFKLYHG�LI�WKH\�DUH�WR�EH�DYDLODEOH�IRU�SHUIRUPLQJ
VXEVHTXHQW�UHJUHVVLRQ�WHVWLQJ���)DLOXUH�WR�DUFKLYH�WKLV�LQIRUPDWLRQ�IRU�ODWHU�XVH�FDQ�VLJQLILFDQWO\�LQFUHDVH
WKH�OHYHO�RI�HIIRUW�DQG�H[SHQVH�RI�UHYDOLGDWLQJ�WKH�VRIWZDUH�DIWHU�D�FKDQJH�LV�PDGH�

,Q�DGGLWLRQ�WR�VRIWZDUH�YHULILFDWLRQ�DQG�YDOLGDWLRQ�WDVNV�WKDW�DUH�SDUW�RI�WKH�VWDQGDUG�VRIWZDUH
GHYHORSPHQW�SURFHVV��WKH�IROORZLQJ�DGGLWLRQDO�PDLQWHQDQFH�WDVNV�VKRXOG�EH�DGGUHVVHG�

� 6RIWZDUH�9DOLGDWLRQ�3ODQ�5HYLVLRQ���)RU�VRIWZDUH�WKDW�ZDV�SUHYLRXVO\�YDOLGDWHG��WKH�H[LVWLQJ
VRIWZDUH YDOLGDWLRQ�SODQ�VKRXOG�EH�UHYLVHG�WR�VXSSRUW�WKH�YDOLGDWLRQ�RI�WKH�UHYLVHG�VRIWZDUH���,I
QR�SUHYLRXV�VRIWZDUH�YDOLGDWLRQ�SODQ�H[LVWV��VXFK�D�SODQ�VKRXOG�EH�HVWDEOLVKHG�WR�VXSSRUW�WKH
YDOLGDWLRQ�RI�WKH�UHYLVHG�VRIWZDUH�

� $QRPDO\�(YDOXDWLRQ�±�6RIWZDUH�RUJDQL]DWLRQV�IUHTXHQWO\�PDLQWDLQ�GRFXPHQWDWLRQ��VXFK�DV
VRIWZDUH�SUREOHP�UHSRUWV�WKDW�GHVFULEH�VRIWZDUH�DQRPDOLHV�GLVFRYHUHG�DQG�WKH�VSHFLILF
FRUUHFWLYH�DFWLRQ�WDNHQ�WR�IL[�HDFK�DQRPDO\���7RR�RIWHQ��KRZHYHU��PLVWDNHV�DUH�UHSHDWHG
EHFDXVH�VRIWZDUH�GHYHORSHUV�GR�QRW�WDNH�WKH�QH[W�VWHS�WR�GHWHUPLQH�WKH�URRW�FDXVHV�RI
SUREOHPV�DQG�PDNH�WKH�SURFHVV�DQG�SURFHGXUDO�FKDQJHV�QHHGHG�WR�DYRLG�UHFXUUHQFH�RI�WKH
SUREOHP���6RIWZDUH�DQRPDOLHV�VKRXOG�EH�HYDOXDWHG�LQ�WHUPV�RI�WKHLU�VHYHULW\�DQG�WKHLU�HIIHFWV�RQ
V\VWHP�RSHUDWLRQ�DQG�VDIHW\��EXW�WKH\�VKRXOG�DOVR�EH�WUHDWHG�DV�V\PSWRPV�RI�SURFHVV
GHILFLHQFLHV�LQ�WKH�TXDOLW\�V\VWHP���$�URRW�FDXVH�DQDO\VLV�RI�DQRPDOLHV�FDQ�LGHQWLI\�VSHFLILF�TXDOLW\
V\VWHP�GHILFLHQFLHV���:KHUH�WUHQGV�DUH�LGHQWLILHG��H�J���UHFXUUHQFH�RI�VLPLODU�VRIWZDUH
DQRPDOLHV���DSSURSULDWH�FRUUHFWLYH�DQG�SUHYHQWLYH�DFWLRQV�PXVW�EH�LPSOHPHQWHG�DQG
GRFXPHQWHG WR�DYRLG�IXUWKHU�UHFXUUHQFH�RI�VLPLODU�TXDOLW\�SUREOHPV����6HH����&)5����������

� 3UREOHP�,GHQWLILFDWLRQ�DQG�5HVROXWLRQ�7UDFNLQJ���$OO�SUREOHPV�GLVFRYHUHG�GXULQJ
PDLQWHQDQFH�RI�WKH�VRIWZDUH�VKRXOG�EH�GRFXPHQWHG���7KH�UHVROXWLRQ�RI�HDFK�SUREOHP�VKRXOG�EH
WUDFNHG�WR�HQVXUH�LW�LV�IL[HG��IRU�KLVWRULFDO�UHIHUHQFH��DQG�IRU�WUHQGLQJ�

� 3URSRVHG�&KDQJH�$VVHVVPHQW���$OO�SURSRVHG�PRGLILFDWLRQV��HQKDQFHPHQWV��RU�DGGLWLRQV
VKRXOG�EH�DVVHVVHG�WR�GHWHUPLQH�WKH�HIIHFW�HDFK�FKDQJH�ZRXOG�KDYH�RQ�WKH�V\VWHP���7KLV
LQIRUPDWLRQ�VKRXOG�GHWHUPLQH�WKH�H[WHQW�WR�ZKLFK�YHULILFDWLRQ�DQG�RU�YDOLGDWLRQ�WDVNV�QHHG�WR�EH
LWHUDWHG�

� 7DVN�,WHUDWLRQ���)RU�DSSURYHG�VRIWZDUH�FKDQJHV��DOO�QHFHVVDU\�YHULILFDWLRQ�DQG�YDOLGDWLRQ
WDVNV�VKRXOG�EH�SHUIRUPHG�WR�HQVXUH�WKDW�SODQQHG�FKDQJHV�DUH�LPSOHPHQWHG�FRUUHFWO\��DOO
GRFXPHQWDWLRQ�LV�FRPSOHWH�DQG�XS�WR�GDWH��DQG�QR�XQDFFHSWDEOH�FKDQJHV�KDYH�RFFXUUHG�LQ
VRIWZDUH�SHUIRUPDQFH�

� 'RFXPHQWDWLRQ�8SGDWLQJ�±�'RFXPHQWDWLRQ�VKRXOG�EH�FDUHIXOO\�UHYLHZHG�WR�GHWHUPLQH�ZKLFK
GRFXPHQWV�KDYH�EHHQ�LPSDFWHG�E\�D�FKDQJH���$OO�DSSURYHG�GRFXPHQWV��H�J���VSHFLILFDWLRQV��WHVW
SURFHGXUHV��XVHU�PDQXDOV��HWF���WKDW�KDYH�EHHQ�DIIHFWHG�VKRXOG�EH�XSGDWHG�LQ�DFFRUGDQFH�ZLWK
FRQILJXUDWLRQ�PDQDJHPHQW�SURFHGXUHV���6SHFLILFDWLRQV�VKRXOG�EH�XSGDWHG�EHIRUH�DQ\
PDLQWHQDQFH�DQG�VRIWZDUH�FKDQJHV�DUH�PDGH�
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7KH�4XDOLW\�6\VWHP�UHJXODWLRQ�UHTXLUHV�WKDW�³ZKHQ�FRPSXWHUV�RU�DXWRPDWHG�GDWD�SURFHVVLQJ�V\VWHPV�DUH
XVHG�DV�SDUW�RI�SURGXFWLRQ�RU�WKH�TXDOLW\�V\VWHP��WKH�>GHYLFH@�PDQXIDFWXUHU�VKDOO�YDOLGDWH�FRPSXWHU
VRIWZDUH�IRU�LWV�LQWHQGHG�XVH�DFFRUGLQJ�WR�DQ�HVWDEOLVKHG�SURWRFRO�´��6HH����&)5���������L�����7KLV�KDV
EHHQ�D�UHJXODWRU\�UHTXLUHPHQW�RI�)'$¶V�PHGLFDO�GHYLFH�*RRG�0DQXIDFWXULQJ�3UDFWLFH��*03�
UHJXODWLRQV�VLQFH������

,Q�DGGLWLRQ�WR�WKH�DERYH�YDOLGDWLRQ�UHTXLUHPHQW��FRPSXWHU�V\VWHPV�WKDW�LPSOHPHQW�SDUW�RI�D�GHYLFH
PDQXIDFWXUHU¶V�SURGXFWLRQ�SURFHVVHV�RU�TXDOLW\�V\VWHP��RU�WKDW�DUH�XVHG�WR�FUHDWH�DQG�PDLQWDLQ�UHFRUGV
UHTXLUHG�E\�DQ\�RWKHU�)'$�UHJXODWLRQ��DUH�VXEMHFW�WR�WKH�(OHFWURQLF�5HFRUGV��(OHFWURQLF�6LJQDWXUHV
UHJXODWLRQ���6HH����&)5�3DUW�������7KLV�UHJXODWLRQ�HVWDEOLVKHV�DGGLWLRQDO�VHFXULW\��GDWD�LQWHJULW\��DQG
YDOLGDWLRQ�UHTXLUHPHQWV�ZKHQ�UHFRUGV�DUH�FUHDWHG�RU�PDLQWDLQHG�HOHFWURQLFDOO\���7KHVH�DGGLWLRQDO�3DUW���
UHTXLUHPHQWV�VKRXOG�EH�FDUHIXOO\�FRQVLGHUHG�DQG�LQFOXGHG�LQ�V\VWHP�UHTXLUHPHQWV�DQG�VRIWZDUH
UHTXLUHPHQWV�IRU�DQ\�DXWRPDWHG�UHFRUG�CNHHSLQJ�V\VWHPV���6\VWHP�YDOLGDWLRQ�DQG�VRIWZDUH�YDOLGDWLRQ
VKRXOG�GHPRQVWUDWH�WKDW�DOO�3DUW����UHTXLUHPHQWV�KDYH�EHHQ�PHW�

&RPSXWHUV�DQG�DXWRPDWHG�HTXLSPHQW�DUH�XVHG�H[WHQVLYHO\�WKURXJKRXW�DOO�DVSHFWV�RI�PHGLFDO�GHYLFH
GHVLJQ��ODERUDWRU\�WHVWLQJ�DQG�DQDO\VLV��SURGXFW�LQVSHFWLRQ�DQG�DFFHSWDQFH��SURGXFWLRQ�DQG�SURFHVV
FRQWURO��HQYLURQPHQWDO�FRQWUROV��SDFNDJLQJ��ODEHOLQJ��WUDFHDELOLW\��GRFXPHQW�FRQWURO��FRPSODLQW
PDQDJHPHQW��DQG�PDQ\�RWKHU�DVSHFWV�RI�WKH�TXDOLW\�V\VWHP���,QFUHDVLQJO\��DXWRPDWHG�SODQW�IORRU
RSHUDWLRQV�FDQ�LQYROYH�H[WHQVLYH�XVH�RI�HPEHGGHG�V\VWHPV�LQ�

� SURJUDPPDEOH�ORJLF�FRQWUROOHUV�
� GLJLWDO�IXQFWLRQ�FRQWUROOHUV�
� VWDWLVWLFDO�SURFHVV�FRQWURO�
� VXSHUYLVRU\�FRQWURO�DQG�GDWD�DFTXLVLWLRQ�
� URERWLFV�
� KXPDQ�PDFKLQH�LQWHUIDFHV�
� LQSXW�RXWSXW�GHYLFHV��DQG
� FRPSXWHU�RSHUDWLQJ�V\VWHPV�

6RIWZDUH�WRROV�DUH�IUHTXHQWO\�XVHG�WR�GHVLJQ��EXLOG��DQG�WHVW�WKH�VRIWZDUH�WKDW�JRHV�LQWR�DQ�DXWRPDWHG
PHGLFDO�GHYLFH���0DQ\�RWKHU�FRPPHUFLDO�VRIWZDUH�DSSOLFDWLRQV��VXFK�DV�ZRUG�SURFHVVRUV��VSUHDGVKHHWV�
GDWDEDVHV��DQG�IORZFKDUWLQJ�VRIWZDUH�DUH�XVHG�WR�LPSOHPHQW�WKH�TXDOLW\�V\VWHP���$OO�RI�WKHVH�DSSOLFDWLRQV
DUH�VXEMHFW�WR�WKH�UHTXLUHPHQW�IRU�VRIWZDUH�YDOLGDWLRQ��EXW�WKH�YDOLGDWLRQ�DSSURDFK�XVHG�IRU�HDFK
DSSOLFDWLRQ�FDQ�YDU\�ZLGHO\�

:KHWKHU�SURGXFWLRQ�RU�TXDOLW\�V\VWHP�VRIWZDUH�LV�GHYHORSHG�LQ�KRXVH�E\�WKH�GHYLFH�PDQXIDFWXUHU�
GHYHORSHG�E\�D�FRQWUDFWRU��RU�SXUFKDVHG�RII�WKH�VKHOI��LW�VKRXOG�EH�GHYHORSHG�XVLQJ�WKH�EDVLF�SULQFLSOHV
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RXWOLQHG�HOVHZKHUH�LQ�WKLV�JXLGDQFH���7KH�GHYLFH�PDQXIDFWXUHU�KDV�ODWLWXGH�DQG�IOH[LELOLW\�LQ�GHILQLQJ�KRZ
YDOLGDWLRQ�RI�WKDW�VRIWZDUH�ZLOO�EH�DFFRPSOLVKHG��EXW�YDOLGDWLRQ�VKRXOG�EH�D�NH\�FRQVLGHUDWLRQ�LQ�GHFLGLQJ
KRZ�DQG�E\�ZKRP�WKH�VRIWZDUH�ZLOO�EH�GHYHORSHG�RU�IURP�ZKRP�LW�ZLOO�EH�SXUFKDVHG���7KH�VRIWZDUH
GHYHORSHU�GHILQHV�D�OLIH�F\FOH�PRGHO���9DOLGDWLRQ�LV�W\SLFDOO\�VXSSRUWHG�E\�

� YHULILFDWLRQV�RI�WKH�RXWSXWV�IURP�HDFK�VWDJH�RI�WKDW�VRIWZDUH�GHYHORSPHQW�OLIH�F\FOH��DQG
� FKHFNLQJ�IRU�SURSHU�RSHUDWLRQ�RI�WKH�ILQLVKHG�VRIWZDUH�LQ�WKH�GHYLFH�PDQXIDFWXUHU¶V�LQWHQGHG�XVH

HQYLURQPHQW�

������+2:�08&+�9$/,'$7,21�(9,'(1&(�,6�1(('('"

7KH�OHYHO�RI�YDOLGDWLRQ�HIIRUW�VKRXOG�EH�FRPPHQVXUDWH�ZLWK�WKH�ULVN�SRVHG�E\�WKH�DXWRPDWHG�RSHUDWLRQ�
,Q�DGGLWLRQ�WR�ULVN�RWKHU�IDFWRUV��VXFK�DV�WKH�FRPSOH[LW\�RI�WKH�SURFHVV�VRIWZDUH�DQG�WKH�GHJUHH�WR�ZKLFK
WKH�GHYLFH�PDQXIDFWXUHU�LV�GHSHQGHQW�XSRQ�WKDW�DXWRPDWHG�SURFHVV�WR�SURGXFH�D�VDIH�DQG�HIIHFWLYH
GHYLFH��GHWHUPLQH�WKH�QDWXUH�DQG�H[WHQW�RI�WHVWLQJ�QHHGHG�DV�SDUW�RI�WKH�YDOLGDWLRQ�HIIRUW���'RFXPHQWHG
UHTXLUHPHQWV�DQG�ULVN�DQDO\VLV�RI�WKH�DXWRPDWHG�SURFHVV�KHOS�WR�GHILQH�WKH�VFRSH�RI�WKH�HYLGHQFH
QHHGHG�WR�VKRZ�WKDW�WKH�VRIWZDUH�LV�YDOLGDWHG�IRU�LWV�LQWHQGHG�XVH���)RU�H[DPSOH��DQ�DXWRPDWHG�PLOOLQJ
PDFKLQH�PD\�UHTXLUH�YHU\�OLWWOH�WHVWLQJ�LI�WKH�GHYLFH�PDQXIDFWXUHU�FDQ�VKRZ�WKDW�WKH�RXWSXW�RI�WKH
RSHUDWLRQ�LV�VXEVHTXHQWO\�IXOO\�YHULILHG�DJDLQVW�WKH�VSHFLILFDWLRQ�EHIRUH�UHOHDVH���2Q�WKH�RWKHU�KDQG�
H[WHQVLYH�WHVWLQJ�PD\�EH�QHHGHG�IRU�

� D�SODQW�ZLGH�HOHFWURQLF�UHFRUG�DQG�HOHFWURQLF�VLJQDWXUH�V\VWHP�
� DQ�DXWRPDWHG�FRQWUROOHU�IRU�D�VWHULOL]DWLRQ�F\FOH��RU
� DXWRPDWHG�WHVW�HTXLSPHQW�XVHG�IRU�LQVSHFWLRQ�DQG�DFFHSWDQFH�RI�ILQLVKHG�FLUFXLW�ERDUGV�LQ�D�OLIH�

VXVWDLQLQJ���OLIH�VXSSRUWLQJ�GHYLFH�

1XPHURXV�FRPPHUFLDO�VRIWZDUH�DSSOLFDWLRQV�PD\�EH�XVHG�DV�SDUW�RI�WKH�TXDOLW\�V\VWHP��H�J���D
VSUHDGVKHHW�RU�VWDWLVWLFDO�SDFNDJH�XVHG�IRU�TXDOLW\�V\VWHP�FDOFXODWLRQV��D�JUDSKLFV�SDFNDJH�XVHG�IRU
WUHQG�DQDO\VLV��RU�D�FRPPHUFLDO�GDWDEDVH�XVHG�IRU�UHFRUGLQJ�GHYLFH�KLVWRU\�UHFRUGV�RU�IRU�FRPSODLQW
PDQDJHPHQW����7KH�H[WHQW�RI�YDOLGDWLRQ�HYLGHQFH�QHHGHG�IRU�VXFK�VRIWZDUH�GHSHQGV�RQ�WKH�GHYLFH
PDQXIDFWXUHU¶V�GRFXPHQWHG�LQWHQGHG�XVH�RI�WKDW�VRIWZDUH���)RU�H[DPSOH��D�GHYLFH�PDQXIDFWXUHU�ZKR
FKRRVHV�QRW�WR�XVH�DOO�WKH�YHQGRU�VXSSOLHG�FDSDELOLWLHV�RI�WKH�VRIWZDUH�RQO\�QHHGV�WR�YDOLGDWH�WKRVH
IXQFWLRQV�WKDW�ZLOO�EH�XVHG�DQG�IRU�ZKLFK�WKH�GHYLFH�PDQXIDFWXUHU�LV�GHSHQGHQW�XSRQ�WKH�VRIWZDUH�UHVXOWV
DV�SDUW�RI�SURGXFWLRQ�RU�WKH�TXDOLW\�V\VWHP���+RZHYHU��KLJK�ULVN�DSSOLFDWLRQV�VKRXOG�QRW�EH�UXQQLQJ�LQ�WKH
VDPH�RSHUDWLQJ�HQYLURQPHQW�ZLWK�QRQ�YDOLGDWHG�VRIWZDUH�IXQFWLRQV��HYHQ�LI�WKRVH�VRIWZDUH�IXQFWLRQV�DUH
QRW�XVHG���5LVN�PLWLJDWLRQ�WHFKQLTXHV�VXFK�DV�PHPRU\�SDUWLWLRQLQJ�RU�RWKHU�DSSURDFKHV�WR�UHVRXUFH
SURWHFWLRQ�PD\�QHHG�WR�EH�FRQVLGHUHG�ZKHQ�KLJK�ULVN�DSSOLFDWLRQV�DQG�ORZHU�ULVN�DSSOLFDWLRQV�DUH�WR�EH
XVHG�LQ�WKH�VDPH�RSHUDWLQJ�HQYLURQPHQW���:KHQ�VRIWZDUH�LV�XSJUDGHG�RU�DQ\�FKDQJHV�DUH�PDGH�WR�WKH
VRIWZDUH��WKH�GHYLFH�PDQXIDFWXUHU�VKRXOG�FRQVLGHU�KRZ�WKRVH�FKDQJHV�PD\�LPSDFW�WKH�³XVHG�SRUWLRQV´
RI�WKH�VRIWZDUH�DQG�PXVW�UHFRQILUP�WKH�YDOLGDWLRQ�RI�WKRVH�SRUWLRQV�RI�WKH�VRIWZDUH�WKDW�DUH�XVHG����6HH
���&)5���������L���
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$�YHU\�LPSRUWDQW�NH\�WR�VRIWZDUH�YDOLGDWLRQ�LV�D�GRFXPHQWHG�XVHU�UHTXLUHPHQWV�VSHFLILFDWLRQ�WKDW
GHILQHV�

� WKH�³LQWHQGHG�XVH´�RI�WKH�VRIWZDUH�RU�DXWRPDWHG�HTXLSPHQW��DQG
� WKH�H[WHQW�WR�ZKLFK�WKH�GHYLFH�PDQXIDFWXUHU�LV�GHSHQGHQW�XSRQ�WKDW�VRIWZDUH�RU�HTXLSPHQW�IRU

SURGXFWLRQ�RI�D�TXDOLW\�PHGLFDO�GHYLFH�

7KH�GHYLFH�PDQXIDFWXUHU��XVHU��QHHGV�WR�GHILQH�WKH�H[SHFWHG�RSHUDWLQJ�HQYLURQPHQW�LQFOXGLQJ�DQ\
UHTXLUHG�KDUGZDUH�DQG�VRIWZDUH�FRQILJXUDWLRQV��VRIWZDUH�YHUVLRQV��XWLOLWLHV��HWF���7KH�XVHU�DOVR�QHHGV�WR�

� GRFXPHQW�UHTXLUHPHQWV�IRU�V\VWHP�SHUIRUPDQFH��TXDOLW\��HUURU�KDQGOLQJ��VWDUWXS��VKXWGRZQ�
VHFXULW\��HWF��

� LGHQWLI\�DQ\�VDIHW\�UHODWHG�IXQFWLRQV�RU�IHDWXUHV��VXFK�DV�VHQVRUV��DODUPV��LQWHUORFNV��ORJLFDO
SURFHVVLQJ�VWHSV��RU�FRPPDQG�VHTXHQFHV��DQG

� GHILQH�REMHFWLYH�FULWHULD�IRU�GHWHUPLQLQJ�DFFHSWDEOH�SHUIRUPDQFH�

7KH�YDOLGDWLRQ�PXVW�EH�FRQGXFWHG�LQ�DFFRUGDQFH�ZLWK�D�GRFXPHQWHG�SURWRFRO��DQG�WKH�YDOLGDWLRQ�UHVXOWV
PXVW�DOVR�EH�GRFXPHQWHG���6HH�����&)5���������L�����7HVW�FDVHV�VKRXOG�EH�GRFXPHQWHG�WKDW�ZLOO
H[HUFLVH�WKH�V\VWHP�WR�FKDOOHQJH�LWV�SHUIRUPDQFH�DJDLQVW�WKH�SUH�GHWHUPLQHG�FULWHULD��HVSHFLDOO\�IRU�LWV
PRVW�FULWLFDO�SDUDPHWHUV���7HVW�FDVHV�VKRXOG�DGGUHVV�HUURU�DQG�DODUP�FRQGLWLRQV��VWDUWXS��VKXWGRZQ��DOO
DSSOLFDEOH�XVHU�IXQFWLRQV�DQG�RSHUDWRU�FRQWUROV��SRWHQWLDO�RSHUDWRU�HUURUV��PD[LPXP�DQG�PLQLPXP
UDQJHV�RI�DOORZHG�YDOXHV��DQG�VWUHVV�FRQGLWLRQV�DSSOLFDEOH�WR�WKH�LQWHQGHG�XVH�RI�WKH�HTXLSPHQW���7KH
WHVW�FDVHV�VKRXOG�EH�H[HFXWHG�DQG�WKH�UHVXOWV�VKRXOG�EH�UHFRUGHG�DQG�HYDOXDWHG�WR�GHWHUPLQH�ZKHWKHU
WKH�UHVXOWV�VXSSRUW�D�FRQFOXVLRQ�WKDW�WKH�VRIWZDUH�LV�YDOLGDWHG�IRU�LWV�LQWHQGHG�XVH�

$�GHYLFH�PDQXIDFWXUHU�PD\�FRQGXFW�D�YDOLGDWLRQ�XVLQJ�WKHLU�RZQ�SHUVRQQHO�RU�PD\�GHSHQG�RQ�D�WKLUG
SDUW\�VXFK�DV�WKH�HTXLSPHQW�VRIWZDUH�YHQGRU�RU�D�FRQVXOWDQW���,Q�DQ\�FDVH��WKH�GHYLFH�PDQXIDFWXUHU
UHWDLQV�WKH�XOWLPDWH�UHVSRQVLELOLW\�IRU�HQVXULQJ�WKDW�WKH�SURGXFWLRQ�DQG�TXDOLW\�V\VWHP�VRIWZDUH�

� LV�YDOLGDWHG�DFFRUGLQJ�WR�D�ZULWWHQ�SURFHGXUH�IRU�WKH�SDUWLFXODU�LQWHQGHG�XVH��DQG
� ZLOO�SHUIRUP�DV�LQWHQGHG�LQ�WKH�FKRVHQ�DSSOLFDWLRQ�

7KH�GHYLFH�PDQXIDFWXUHU�VKRXOG�KDYH�GRFXPHQWDWLRQ�LQFOXGLQJ�

� GHILQHG�XVHU�UHTXLUHPHQWV�
� YDOLGDWLRQ�SURWRFRO�XVHG�
� DFFHSWDQFH�FULWHULD�
� WHVW�FDVHV�DQG�UHVXOWV��DQG
� D�YDOLGDWLRQ�VXPPDU\

WKDW�REMHFWLYHO\�FRQILUPV�WKDW�WKH�VRIWZDUH�LV�YDOLGDWHG�IRU�LWV�LQWHQGHG�XVH�
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0RVW�RI�WKH�DXWRPDWHG�HTXLSPHQW�DQG�V\VWHPV�XVHG�E\�GHYLFH�PDQXIDFWXUHUV�DUH�VXSSOLHG�E\�WKLUG�
SDUW\�YHQGRUV�DQG�DUH�SXUFKDVHG�RII�WKH�VKHOI��276����7KH�GHYLFH�PDQXIDFWXUHU�LV�UHVSRQVLEOH�IRU
HQVXULQJ�WKDW�WKH�SURGXFW�GHYHORSPHQW�PHWKRGRORJLHV�XVHG�E\�WKH�276�VRIWZDUH�GHYHORSHU�DUH
DSSURSULDWH�DQG�VXIILFLHQW�IRU�WKH�GHYLFH�PDQXIDFWXUHU¶V�LQWHQGHG�XVH�RI�WKDW�276�VRIWZDUH���)RU�276
VRIWZDUH�DQG�HTXLSPHQW��WKH�GHYLFH�PDQXIDFWXUHU�PD\�RU�PD\�QRW�KDYH�DFFHVV�WR�WKH�YHQGRU¶V�VRIWZDUH
YDOLGDWLRQ�GRFXPHQWDWLRQ���,I�WKH�YHQGRU�FDQ�SURYLGH�LQIRUPDWLRQ�DERXW�WKHLU�V\VWHP�UHTXLUHPHQWV�
VRIWZDUH�UHTXLUHPHQWV��YDOLGDWLRQ�SURFHVV��DQG�WKH�UHVXOWV�RI�WKHLU�YDOLGDWLRQ��WKH�PHGLFDO�GHYLFH
PDQXIDFWXUHU�FDQ�XVH�WKDW�LQIRUPDWLRQ�DV�D�EHJLQQLQJ�SRLQW�IRU�WKHLU�UHTXLUHG�YDOLGDWLRQ�GRFXPHQWDWLRQ�
7KH�YHQGRU¶V�OLIH�F\FOH�GRFXPHQWDWLRQ��VXFK�DV�WHVWLQJ�SURWRFROV�DQG�UHVXOWV��VRXUFH�FRGH��GHVLJQ
VSHFLILFDWLRQ��DQG�UHTXLUHPHQWV�VSHFLILFDWLRQ��FDQ�EH�XVHIXO�LQ�HVWDEOLVKLQJ�WKDW�WKH�VRIWZDUH�KDV�EHHQ
YDOLGDWHG���+RZHYHU��VXFK�GRFXPHQWDWLRQ�LV�IUHTXHQWO\�QRW�DYDLODEOH�IURP�FRPPHUFLDO�HTXLSPHQW
YHQGRUV��RU�WKH�YHQGRU�PD\�UHIXVH�WR�VKDUH�WKHLU�SURSULHWDU\�LQIRUPDWLRQ�

:KHUH�SRVVLEOH�DQG�GHSHQGLQJ�XSRQ�WKH�GHYLFH�ULVN�LQYROYHG��WKH�GHYLFH�PDQXIDFWXUHU�VKRXOG�FRQVLGHU
DXGLWLQJ�WKH�YHQGRU¶V�GHVLJQ�DQG�GHYHORSPHQW�PHWKRGRORJLHV�XVHG�LQ�WKH�FRQVWUXFWLRQ�RI�WKH�276
VRIWZDUH�DQG�VKRXOG�DVVHVV�WKH�GHYHORSPHQW�DQG�YDOLGDWLRQ�GRFXPHQWDWLRQ�JHQHUDWHG�IRU�WKH�276
VRIWZDUH���6XFK�DXGLWV�FDQ�EH�FRQGXFWHG�E\�WKH�GHYLFH�PDQXIDFWXUHU�RU�E\�D�TXDOLILHG�WKLUG�SDUW\���7KH
DXGLW�VKRXOG�GHPRQVWUDWH�WKDW�WKH�YHQGRU¶V�SURFHGXUHV�IRU�DQG�UHVXOWV�RI�WKH�YHULILFDWLRQ�DQG�YDOLGDWLRQ
DFWLYLWLHV�SHUIRUPHG�WKH�276�VRIWZDUH�DUH�DSSURSULDWH�DQG�VXIILFLHQW�IRU�WKH�VDIHW\�DQG�HIIHFWLYHQHVV
UHTXLUHPHQWV�RI�WKH�PHGLFDO�GHYLFH�WR�EH�SURGXFHG�XVLQJ�WKDW�VRIWZDUH�

6RPH�YHQGRUV�ZKR�DUH�QRW�DFFXVWRPHG�WR�RSHUDWLQJ�LQ�D�UHJXODWHG�HQYLURQPHQW�PD\�QRW�KDYH�D
GRFXPHQWHG�OLIH�F\FOH�SURFHVV�WKDW�FDQ�VXSSRUW�WKH�GHYLFH�PDQXIDFWXUHU¶V�YDOLGDWLRQ�UHTXLUHPHQW���2WKHU
YHQGRUV�PD\�QRW�SHUPLW�DQ�DXGLW���:KHUH�QHFHVVDU\�YDOLGDWLRQ�LQIRUPDWLRQ�LV�QRW�DYDLODEOH�IURP�WKH
YHQGRU��WKH�GHYLFH�PDQXIDFWXUHU�ZLOO�QHHG�WR�SHUIRUP�VXIILFLHQW�V\VWHP�OHYHO�³EODFN�ER[´�WHVWLQJ�WR
HVWDEOLVK�WKDW�WKH�VRIWZDUH�PHHWV�WKHLU�³XVHU�QHHGV�DQG�LQWHQGHG�XVHV�´��)RU�PDQ\�DSSOLFDWLRQV�EODFN�ER[
WHVWLQJ�DORQH�LV�QRW�VXIILFLHQW���'HSHQGLQJ�XSRQ�WKH�ULVN�RI�WKH�GHYLFH�SURGXFHG��WKH�UROH�RI�WKH�276
VRIWZDUH�LQ�WKH�SURFHVV��WKH�DELOLW\�WR�DXGLW�WKH�YHQGRU��DQG�WKH�VXIILFLHQF\�RI�YHQGRU�VXSSOLHG
LQIRUPDWLRQ��WKH�XVH�RI�276�VRIWZDUH�RU�HTXLSPHQW�PD\�RU�PD\�QRW�EH�DSSURSULDWH��HVSHFLDOO\�LI�WKHUH
DUH�VXLWDEOH�DOWHUQDWLYHV�DYDLODEOH���7KH�GHYLFH�PDQXIDFWXUHU�VKRXOG�DOVR�FRQVLGHU�WKH�LPSOLFDWLRQV��LI�DQ\�
IRU�FRQWLQXHG�PDLQWHQDQFH�DQG�VXSSRUW�RI�WKH�276�VRIWZDUH�VKRXOG�WKH�YHQGRU�WHUPLQDWH�WKHLU�VXSSRUW�

)RU�VRPH�RII�WKH�VKHOI�VRIWZDUH�GHYHORSPHQW�WRROV��VXFK�DV�VRIWZDUH�FRPSLOHUV��OLQNHUV��HGLWRUV��DQG
RSHUDWLQJ�V\VWHPV��H[KDXVWLYH�EODFN�ER[�WHVWLQJ�E\�WKH�GHYLFH�PDQXIDFWXUHU�PD\�EH�LPSUDFWLFDO�
:LWKRXW�VXFK�WHVWLQJ�±�D�NH\�HOHPHQW�RI�WKH�YDOLGDWLRQ�HIIRUW�±�LW�PD\�QRW�EH�SRVVLEOH�WR�YDOLGDWH�WKHVH
VRIWZDUH�WRROV���+RZHYHU��WKHLU�SURSHU�RSHUDWLRQ�PD\�EH�VDWLVIDFWRULO\�LQIHUUHG�E\�RWKHU�PHDQV���)RU
H[DPSOH��FRPSLOHUV�DUH�IUHTXHQWO\�FHUWLILHG�E\�LQGHSHQGHQW�WKLUG�SDUW\�WHVWLQJ��DQG�FRPPHUFLDO�VRIWZDUH
SURGXFWV�PD\�KDYH�³EXJ�OLVWV´��V\VWHP�UHTXLUHPHQWV�DQG�RWKHU�RSHUDWLRQDO�LQIRUPDWLRQ�DYDLODEOH�IURP�WKH
YHQGRU�WKDW�FDQ�EH�FRPSDUHG�WR�WKH�GHYLFH�PDQXIDFWXUHU¶V�LQWHQGHG�XVH�WR�KHOS�IRFXV�WKH�³EODFN�ER[´
WHVWLQJ�HIIRUW���2II�WKH�VKHOI�RSHUDWLQJ�V\VWHPV�QHHG�QRW�EH�YDOLGDWHG�DV�D�VHSDUDWH�SURJUDP���+RZHYHU�
V\VWHP�OHYHO�YDOLGDWLRQ�WHVWLQJ�RI�WKH�DSSOLFDWLRQ�VRIWZDUH�VKRXOG�DGGUHVV�DOO�WKH�RSHUDWLQJ�V\VWHP
VHUYLFHV�XVHG��LQFOXGLQJ�PD[LPXP�ORDGLQJ�FRQGLWLRQV��ILOH�RSHUDWLRQV��KDQGOLQJ�RI�V\VWHP�HUURU
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FRQGLWLRQV��DQG�PHPRU\�FRQVWUDLQWV�WKDW�PD\�EH�DSSOLFDEOH�WR�WKH�LQWHQGHG�XVH�RI�WKH�DSSOLFDWLRQ
SURJUDP�

)RU�PRUH�GHWDLOHG�LQIRUPDWLRQ��VHH�WKH�SURGXFWLRQ�DQG�SURFHVV�VRIWZDUH�UHIHUHQFHV�LQ�$SSHQGL[�$�
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)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ�5HIHUHQFHV

'HVLJQ�&RQWURO�*XLGDQFH�IRU�0HGLFDO�'HYLFH�0DQXIDFWXUHUV��&HQWHU�IRU�'HYLFHV�DQG�5DGLRORJLFDO
+HDOWK��)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��0DUFK������

'R�,W�E\�'HVLJQ��$Q�,QWURGXFWLRQ�WR�+XPDQ�)DFWRUV�LQ�0HGLFDO�'HYLFHV��&HQWHU�IRU�'HYLFHV�DQG
5DGLRORJLFDO�+HDOWK��)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��0DUFK������

(OHFWURQLF�5HFRUGV��(OHFWURQLF�6LJQDWXUHV�)LQDO�5XOH�����)HGHUDO�5HJLVWHU��������0DUFK����
������

*ORVVDU\�RI�&RPSXWHUL]HG�6\VWHP�DQG�6RIWZDUH�'HYHORSPHQW�7HUPLQRORJ\��'LYLVLRQ�RI�)LHOG
,QYHVWLJDWLRQV��2IILFH�RI�5HJLRQDO�2SHUDWLRQV��2IILFH�RI�5HJXODWRU\�$IIDLUV��)RRG�DQG�'UXJ
$GPLQLVWUDWLRQ��$XJXVW������

*XLGDQFH�IRU�WKH�&RQWHQW�RI�3UH�PDUNHW�6XEPLVVLRQV�IRU�6RIWZDUH�&RQWDLQHG�LQ�0HGLFDO
'HYLFHV��2IILFH�RI�'HYLFH�(YDOXDWLRQ��&HQWHU�IRU�'HYLFHV�DQG�5DGLRORJLFDO�+HDOWK��)RRG�DQG�'UXJ
$GPLQLVWUDWLRQ��0D\������

*XLGDQFH�IRU�,QGXVWU\��)'$�5HYLHZHUV�DQG�&RPSOLDQFH�RQ�2II�WKH�6KHOI�6RIWZDUH�8VH�LQ
0HGLFDO�'HYLFHV��2IILFH�RI�'HYLFH�(YDOXDWLRQ��&HQWHU�IRU�'HYLFHV�DQG�5DGLRORJLFDO�+HDOWK��)RRG�DQG
'UXJ�$GPLQLVWUDWLRQ��6HSWHPEHU������

*XLGHOLQH�RQ�*HQHUDO�3ULQFLSOHV�RI�3URFHVV�9DOLGDWLRQ��&HQWHU�IRU�'UXJV�DQG�%LRORJLFV��	�&HQWHU
)RU�'HYLFHV�DQG�5DGLRORJLFDO�+HDOWK��)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��0D\������

0HGLFDO�'HYLFHV��&XUUHQW�*RRG�0DQXIDFWXULQJ�3UDFWLFH��&*03��)LQDO�5XOH��4XDOLW\�6\VWHP
5HJXODWLRQ �����)HGHUDO�5HJLVWHU��������2FWREHU����������

5HYLHZHU�*XLGDQFH�IRU�D�3UH�0DUNHW�1RWLILFDWLRQ�6XEPLVVLRQ�IRU�%ORRG�(VWDEOLVKPHQW�&RPSXWHU
6RIWZDUH��&HQWHU�IRU�%LRORJLFV�(YDOXDWLRQ�DQG�5HVHDUFK� )RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��-DQXDU\�����

6WXGHQW�0DQXDO����&RXUVH�,19�����&RPSXWHU�6\VWHP�9DOLGDWLRQ��'LYLVLRQ�RI�+XPDQ�5HVRXUFH
'HYHORSPHQW��2IILFH�RI�5HJXODWRU\�$IIDLUV��)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ�������

7HFKQLFDO�5HSRUW��6RIWZDUH�'HYHORSPHQW�$FWLYLWLHV��'LYLVLRQ�RI�)LHOG�,QYHVWLJDWLRQV��2IILFH�RI
5HJLRQDO�2SHUDWLRQV��2IILFH�RI�5HJXODWRU\�$IIDLUV��)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��-XO\������
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2WKHU�*RYHUQPHQW�5HIHUHQFHV

:���5LFKDUGV�$GULRQ��0DUWKD�$���%UDQVWDG��-RKQ�&��&KHUQLDYVN\���1%6�6SHFLDO�3XEOLFDWLRQ��������
9DOLGDWLRQ��9HULILFDWLRQ��DQG�7HVWLQJ�RI�&RPSXWHU�6RIWZDUH��&HQWHU�IRU�3URJUDPPLQJ�6FLHQFH�DQG
7HFKQRORJ\��,QVWLWXWH�IRU�&RPSXWHU�6FLHQFHV�DQG�7HFKQRORJ\��1DWLRQDO�%XUHDX�RI�6WDQGDUGV��8�6�
'HSDUWPHQW�RI�&RPPHUFH��)HEUXDU\������

0DUWKD�$���%UDQVWDG��-RKQ�&�&KHUQLDYVN\��:���5LFKDUGV�$GULRQ��1%6�6SHFLDO�3XEOLFDWLRQ��������
9DOLGDWLRQ��9HULILFDWLRQ��DQG�7HVWLQJ�IRU�WKH�,QGLYLGXDO�3URJUDPPHU��&HQWHU�IRU�3URJUDPPLQJ
6FLHQFH�DQG�7HFKQRORJ\��,QVWLWXWH�IRU�&RPSXWHU�6FLHQFHV�DQG�7HFKQRORJ\��1DWLRQDO�%XUHDX�RI
6WDQGDUGV��8�6���'HSDUWPHQW�RI�&RPPHUFH��)HEUXDU\������

-�/���%U\DQW��1�3���:LOEXUQ��+DQGERRN�RI�6RIWZDUH�4XDOLW\�$VVXUDQFH�7HFKQLTXHV�$SSOLFDEOH�WR
WKH�1XFOHDU�,QGXVWU\��185(*�&5�������8�6��1XFOHDU�5HJXODWRU\�&RPPLVVLRQ�������

+���+HFKW��HW�DO���9HULILFDWLRQ�DQG�9DOLGDWLRQ�*XLGHOLQHV�IRU�+LJK�,QWHJULW\�6\VWHPV���185(*�&5�
�������3UHSDUHG�IRU�8�6��1XFOHDU�5HJXODWRU\�&RPPLVVLRQ�������

+���+HFKW��HW�DO���5HYLHZ�*XLGHOLQHV�RQ�6RIWZDUH�/DQJXDJHV�IRU�8VH�LQ�1XFOHDU�3RZHU�3ODQW
6DIHW\�6\VWHPV��)LQDO�5HSRUW���185(*�&5��������3UHSDUHG�IRU�8�6���1XFOHDU�5HJXODWRU\
&RPPLVVLRQ�������

-�'���/DZUHQFH��:�/���3HUVRQV��6XUYH\�RI�,QGXVWU\�0HWKRGV�IRU�3URGXFLQJ�+LJKO\�5HOLDEOH
6RIWZDUH��185(*�&5�������8�6���1XFOHDU�5HJXODWRU\�&RPPLVVLRQ�������

-�'���/DZUHQFH��*�*���3UHFNVKRW��'HVLJQ�)DFWRUV�IRU�6DIHW\�&ULWLFDO�6RIWZDUH��185(*�&5������
8�6���1XFOHDU�5HJXODWRU\�&RPPLVVLRQ�������

3DWULFLD�%���3RZHOO��(GLWRU���1%6�6SHFLDO�3XEOLFDWLRQ���������3ODQQLQJ�IRU�6RIWZDUH�9DOLGDWLRQ�
9HULILFDWLRQ��DQG�7HVWLQJ��&HQWHU�IRU�3URJUDPPLQJ�6FLHQFH�DQG�7HFKQRORJ\��,QVWLWXWH�IRU��&RPSXWHU
6FLHQFHV�DQG�7HFKQRORJ\��1DWLRQDO�%XUHDX�RI�6WDQGDUGV��8�6���'HSDUWPHQW�RI�&RPPHUFH��1RYHPEHU
�����

3DWULFLD�%���3RZHOO��(GLWRU���1%6�6SHFLDO�3XEOLFDWLRQ���������6RIWZDUH�9DOLGDWLRQ��9HULILFDWLRQ�
DQG�7HVWLQJ�7HFKQLTXH�DQG�7RRO�5HIHUHQFH�*XLGH��&HQWHU�IRU�3URJUDPPLQJ�6FLHQFH�DQG
7HFKQRORJ\��,QVWLWXWH�IRU�&RPSXWHU�6FLHQFHV�DQG�7HFKQRORJ\��1DWLRQDO�%XUHDX�RI�6WDQGDUGV��8�6�
'HSDUWPHQW�RI�&RPPHUFH��6HSWHPEHU������

'HORUHV�5���:DOODFH��5RJHU�8���)XMLL��1,67�6SHFLDO�3XEOLFDWLRQ����������6RIWZDUH�9HULILFDWLRQ�DQG
9DOLGDWLRQ��,WV�5ROH�LQ�&RPSXWHU�$VVXUDQFH�DQG�,WV�5HODWLRQVKLS�ZLWK�6RIWZDUH�3URMHFW
0DQDJHPHQW�6WDQGDUGV��1DWLRQDO�&RPSXWHU�6\VWHPV�/DERUDWRU\��1DWLRQDO�,QVWLWXWH�RI�6WDQGDUGV�DQG
7HFKQRORJ\��8�6���'HSDUWPHQW�RI�&RPPHUFH��6HSWHPEHU������

'HORUHV�5���:DOODFH��/DXUD�0���,SSROLWR��'���5LFKDUG�.XKQ��1,67�6SHFLDO�3XEOLFDWLRQ����������+LJK
,QWHJULW\�6RIWZDUH��6WDQGDUGV�DQG�*XLGHOLQHV��&RPSXWHU�6\VWHPV�/DERUDWRU\��1DWLRQDO�,QVWLWXWH�RI
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6WDQGDUGV�DQG�7HFKQRORJ\��8�6���'HSDUWPHQW�RI�&RPPHUFH��6HSWHPEHU������

'HORUHV�5���:DOODFH��HW�DO���1,67�6SHFLDO�3XEOLFDWLRQ����������5HIHUHQFH�,QIRUPDWLRQ�IRU�WKH
6RIWZDUH�9HULILFDWLRQ�DQG�9DOLGDWLRQ�3URFHVV���&RPSXWHU�6\VWHPV�/DERUDWRU\��1DWLRQDO�,QVWLWXWH�RI
6WDQGDUGV�DQG�7HFKQRORJ\��8�6���'HSDUWPHQW�RI�&RPPHUFH��0DUFK������

'HORUHV�5���:DOODFH��(GLWRU���1,67�6SHFLDO�3XEOLFDWLRQ����������6WUXFWXUHG�7HVWLQJ��$�7HVWLQJ
0HWKRGRORJ\�8VLQJ�WKH�&\FORPDWLF�&RPSOH[LW\�0HWULF���&RPSXWHU�6\VWHPV�/DERUDWRU\��1DWLRQDO
,QVWLWXWH�RI�6WDQGDUGV�DQG�7HFKQRORJ\��8�6���'HSDUWPHQW�RI�&RPPHUFH��$XJXVW������

,QWHUQDWLRQDO�DQG�1DWLRQDO�&RQVHQVXV�6WDQGDUGV

$16,���$16������������*XLGHOLQHV�IRU�WKH�9HULILFDWLRQ�DQG�9DOLGDWLRQ�RI�6FLHQWLILF�DQG
(QJLQHHULQJ�&RPSXWHU�3URJUDPV�IRU�WKH�1XFOHDU�,QGXVWU\��$PHULFDQ�1DWLRQDO�6WDQGDUGV�,QVWLWXWH�
�����

$16,���$64&�6WDQGDUG�'�����������)RUPDO�'HVLJQ�5HYLHZV��$PHULFDQ�6RFLHW\�IRU�4XDOLW\
&RQWURO�������

$16,���8/������������6WDQGDUG�IRU�6DIHW\�IRU�6RIWZDUH�LQ�3URJUDPPDEOH�&RPSRQHQWV�
8QGHUZULWHUV�/DERUDWRULHV��,QF��������

$6��������������6RIWZDUH�4XDOLW\�0DQDJHPHQW�6\VWHP��3DUW����5HTXLUHPHQWV���3XEOLVKHG�E\
6WDQGDUGV�$XVWUDOLD�>6WDQGDUGV�$VVRFLDWLRQ�RI�$XVWUDOLD@����7KH�&UHVFHQW��+RPHEXVK��16:������

$6��������������6RIWZDUH�4XDOLW\�0DQDJHPHQW�6\VWHP��3DUW����,PSOHPHQWDWLRQ�*XLGH�
3XEOLVKHG�E\�6WDQGDUGV�$XVWUDOLD�>6WDQGDUGV�$VVRFLDWLRQ�RI�$XVWUDOLD@����7KH�&UHVFHQW��+RPHEXVK�
16:������

,(&�����������������0HGLFDO�HOHFWULFDO�HTXLSPHQW��3DUW�����*HQHUDO�UHTXLUHPHQWV�IRU�VDIHW\����
&ROODWHUDO�6WDQGDUG���3URJUDPPDEOH�HOHFWULFDO�PHGLFDO�V\VWHPV���,QWHUQDWLRQDO�(OHFWURWHFKQLFDO
&RPPLVVLRQ�������

,(&�������������,QGXVWULDO�SURFHVV�PHDVXUHPHQW�DQG�FRQWURO�±�'RFXPHQWDWLRQ�RI�DSSOLFDWLRQ
VRIWZDUH���,QWHUQDWLRQDO�(OHFWURWHFKQLFDO�&RPPLVVLRQ�������

,(&�������������)XQFWLRQDO�VDIHW\�RI�HOHFWULFDO�HOHFWURQLF�SURJUDPPDEOH�HOHFWURQLF�VDIHW\�
UHODWHG�V\VWHPV���,QWHUQDWLRQDO�(OHFWURWHFKQLFDO�&RPPLVVLRQ�������

,(((�6WG������������6RIWZDUH�9HULILFDWLRQ�DQG�9DOLGDWLRQ�3ODQV��,QVWLWXWH�IRU�(OHFWULFDO�DQG
(OHFWURQLFV�(QJLQHHUV�������
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,(((�6WDQGDUGV�&ROOHFWLRQ��6RIWZDUH�(QJLQHHULQJ��,QVWLWXWH�RI�(OHFWULFDO�DQG�(OHFWURQLFV�(QJLQHHUV�
,QF����������,6%1�������������;�

,62������������4XDOLW\�PDQDJHPHQW�DQG�TXDOLW\�DVVXUDQFH�±�9RFDEXODU\���,QWHUQDWLRQDO
2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ�������

,62��������������4XDOLW\�PDQDJHPHQW�DQG�TXDOLW\�DVVXUDQFH�VWDQGDUGV���3DUW�����*XLGHOLQHV�IRU
WKH�DSSOLFDWLRQ�RI�,62�����������WR�WKH�GHYHORSPHQW��VXSSO\��LQVWDOODWLRQ�DQG�PDLQWHQDQFH�RI
FRPSXWHU�VRIWZDUH���,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ�������

,62������������4XDOLW\�V\VWHPV�±�0RGHO�IRU�TXDOLW\�DVVXUDQFH�LQ�GHVLJQ��GHYHORSPHQW�
SURGXFWLRQ��LQVWDOODWLRQ��DQG�VHUYLFLQJ���,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ�������

,62�������������4XDOLW\�V\VWHPV�±�0HGLFDO�GHYLFHV�±�3DUWLFXODU�UHTXLUHPHQWV�IRU�WKH�DSSOLFDWLRQ
RI�,62��������,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ�������

,62�,(&�������������,QIRUPDWLRQ�WHFKQRORJ\�±�6RIWZDUH�SDFNDJHV�±�4XDOLW\�UHTXLUHPHQWV�DQG
WHVWLQJ��-RLQW�7HFKQLFDO�&RPPLWWHH�,62�,(&�-7&����,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ�DQG
,QWHUQDWLRQDO�(OHFWURWHFKQLFDO�&RPPLVVLRQ�������

,62�,(&�������������,QIRUPDWLRQ�WHFKQRORJ\�±�6RIWZDUH�OLIH�F\FOH�SURFHVVHV��-RLQW�7HFKQLFDO
&RPPLWWHH�,62�,(&�-7&����6XEFRPPLWWHH�6&����,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ�DQG
,QWHUQDWLRQDO�(OHFWURWHFKQLFDO�&RPPLVVLRQ�������

,62�,(&�������������,QIRUPDWLRQ�WHFKQRORJ\�±�6RIWZDUH�SURGXFW�HYDOXDWLRQ��-RLQW�7HFKQLFDO
&RPPLWWHH�,62�,(&�-7&����6XEFRPPLWWHH�6&����,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ�DQG
,QWHUQDWLRQDO�(OHFWURWHFKQLFDO�&RPPLVVLRQ�������

,62���������������0HGLFDO�'HYLFHV�±�5LVN�0DQDJHPHQW�±�3DUW�����$SSOLFDWLRQ�RI�5LVN�$QDO\VLV�
,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ�������

6RIWZDUH�&RQVLGHUDWLRQV�LQ�$LUERUQH�6\VWHPV�DQG�(TXLSPHQW�&HUWLILFDWLRQ���6SHFLDO�&RPPLWWHH
����RI�57&$���57&$�,QF���:DVKLQJWRQ��'�&���7HO�����������������'RFXPHQW�1R���57&$�'2�
���%��'HFHPEHU������

3URGXFWLRQ�3URFHVV�6RIWZDUH�5HIHUHQFHV

7KH�$SSOLFDWLRQ�RI�WKH�3ULQFLSOHV�RI��*/3�WR�&RPSXWHUL]HG�6\VWHPV��(QYLURQPHQWDO�0RQRJUDSK
������2UJDQL]DWLRQ�IRU�(FRQRPLF�&RRSHUDWLRQ�DQG�'HYHORSPHQW��2(&'��������

*HRUJH�-���*ULJRQLV��-U���(GZDUG�-���6XEDN��-U���DQG�0LFKDHO�:\ULFN��³9DOLGDWLRQ�.H\�3UDFWLFHV�IRU
&RPSXWHU�6\VWHPV�8VHG�LQ�5HJXODWHG�2SHUDWLRQV�´ 3KDUPDFHXWLFDO�7HFKQRORJ\��-XQH������

*XLGH�WR�,QVSHFWLRQ�RI�&RPSXWHUL]HG�6\VWHPV�LQ�'UXJ�3URFHVVLQJ��5HIHUHQFH�0DWHULDOV�DQG
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7UDLQLQJ�$LGV�IRU�,QYHVWLJDWRUV��'LYLVLRQ�RI�'UXJ�4XDOLW\�&RPSOLDQFH��$VVRFLDWH�'LUHFWRU�IRU
&RPSOLDQFH��2IILFH�RI�'UXJV��1DWLRQDO�&HQWHU�IRU�'UXJV�DQG�%LRORJLFV��	�'LYLVLRQ�RI�)LHOG
,QYHVWLJDWLRQV��$VVRFLDWH�'LUHFWRU�IRU�)LHOG�6XSSRUW��([HFXWLYH�'LUHFWRU�RI�5HJLRQDO�2SHUDWLRQV��)RRG
DQG�'UXJ�$GPLQLVWUDWLRQ��)HEUXDU\������

'DQLHO�3���2OLYLHU��³9DOLGDWLQJ�3URFHVV�6RIWZDUH´� )'$�,QYHVWLJDWRU�&RXUVH���0HGLFDO�'HYLFH
3URFHVV�9DOLGDWLRQ��)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ�

*$03�*XLGH�)RU�9DOLGDWLRQ�RI�$XWRPDWHG�6\VWHPV�LQ�3KDUPDFHXWLFDO�0DQXIDFWXUH�9HUVLRQ
9�����*RRG�$XWRPDWHG�0DQXIDFWXULQJ�3UDFWLFH��*$03��)RUXP��0DUFK������

9ROXPH����3DUW����8VHU�*XLGH
�����3DUW����6XSSOLHU�*XLGH

9ROXPH����%HVW�3UDFWLFH�IRU�8VHU�DQG�6XSSOLHUV�

7HFKQLFDO�5HSRUW�1R�������9DOLGDWLRQ�RI�&RPSXWHU�5HODWHG�6\VWHPV���3'$�&RPPLWWHH�RQ
9DOLGDWLRQ�RI�&RPSXWHU�5HODWHG�6\VWHPV���3'$�-RXUQDO�RI�3KDUPDFHXWLFDO�6FLHQFH�DQG�7HFKQRORJ\�
9ROXPH�����1XPEHU����-DQXDU\�)HEUXDU\������6XSSOHPHQW�

9DOLGDWLRQ�&RPSOLDQFH�$QQXDO�������,QWHUQDWLRQDO�9DOLGDWLRQ�)RUXP��,QF�

*HQHUDO�6RIWZDUH�4XDOLW\�5HIHUHQFHV

%RULV�%HL]HU��%ODFN�%R[�7HVWLQJ��7HFKQLTXHV�IRU�)XQFWLRQDO�7HVWLQJ�RI�6RIWZDUH�DQG�6\VWHPV��-RKQ
:LOH\�	�6RQV���������,6%1���������������

%RULV�%HL]HU��6RIWZDUH�6\VWHP�7HVWLQJ�DQG�4XDOLW\�$VVXUDQFH��,QWHUQDWLRQDO�7KRPVRQ�&RPSXWHU
3UHVV���������,6%1���������������

%RULV�%HL]HU��6RIWZDUH�7HVWLQJ�7HFKQLTXHV��6HFRQG�(GLWLRQ��9DQ�1RVWUDQG�5HLQKROG���������,6%1���
������������

5LFKDUG�%HQGHU��:ULWLQJ�7HVWDEOH�5HTXLUHPHQWV��9HUVLRQ������%HQGHU�	�$VVRFLDWHV��,QF���/DUNVSXU�
&$�������������

)UHGHULFN�3���%URRNV��-U���7KH�0\WKLFDO�0DQ�0RQWK��(VVD\V�RQ�6RIWZDUH�(QJLQHHULQJ��$GGLVRQ�
:HVOH\�/RQJPDQ��$QQLYHUVDU\�(GLWLRQ���������,6%1���������������

6LOYDQD�&DVWDQR��HW�DO���'DWDEDVH�6HFXULW\��$&0�3UHVV��$GGLVRQ�:HVOH\�3XEOLVKLQJ�&RPSDQ\�������
,6%1���������������

&RPSXWHUL]HG�'DWD�6\VWHPV�IRU�1RQFOLQLFDO�6DIHW\�$VVHVVPHQW��&XUUHQW�&RQFHSWV�DQG�4XDOLW\
$VVXUDQFH��'UXJ�,QIRUPDWLRQ�$VVRFLDWLRQ��0DSOH�*OHQ��3$��6HSWHPEHU������
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0���6���'HXWVFK��6RIWZDUH�9HULILFDWLRQ�DQG�9DOLGDWLRQ��5HDOLVWLF�3URMHFW�$SSURDFKHV��3UHQWLFH�+DOO�
�����

5REHUW�+���'XQQ�DQG�5LFKDUG�6���8OOPDQ��740�IRU�&RPSXWHU�6RIWZDUH��6HFRQG�(GLWLRQ��0F*UDZ�
+LOO��,QF����������,6%1���������������

(OIULHGH�'XVWLQ��-HII�5DVKND��DQG�-RKQ�3DXO��$XWRPDWHG�6RIWZDUH�7HVWLQJ�±�,QWURGXFWLRQ�
0DQDJHPHQW�DQG�3HUIRUPDQFH��$GGLVRQ�:HVOH\�/RQJPDQ��,QF����������,6%1���������������

5REHUW�*���(EHQDX�DQG�6XVDQ�+���6WUDXVV��6RIWZDUH�,QVSHFWLRQ�3URFHVV��0F*UDZ�+LOO�������
,6%1���������������

5LFKDUG�(���)DLUOH\��6RIWZDUH�(QJLQHHULQJ�&RQFHSWV��0F*UDZ�+LOO�3XEOLVKLQJ�&RPSDQ\�������
,6%1���������������

0LFKDHO�$���)ULHGPDQ�DQG�-HIIUH\�0���9RDV��6RIWZDUH�$VVHVVPHQW���5HOLDELOLW\��6DIHW\��7HVWDELOLW\�
:LOH\�,QWHUVFLHQFH��-RKQ�:LOH\�	�6RQV�,QF����������,6%1�������������;�

7RP�*LOE��'RURWK\�*UDKDP��6RIWZDUH�,QVSHFWLRQ��$GGLVRQ�:HVOH\�3XEOLVKLQJ�&RPSDQ\�������
,6%1���������������

5REHUW�%���*UDG\��3UDFWLFDO�6RIWZDUH�0HWULFV�IRU�3URMHFW�0DQDJHPHQW�DQG�3URFHVV
,PSURYHPHQW��375�3UHQWLFH�+DOO�,QF����������,6%1���������������

/HV�+DWWRQ��6DIHU�&���'HYHORSLQJ�6RIWZDUH�IRU�+LJK�LQWHJULW\�DQG�6DIHW\�FULWLFDO�6\VWHPV�
0F*UDZ�+LOO�%RRN�&RPSDQ\���������,6%1���������������

-DQLV�9���+DOYRUVHQ��$�6RIWZDUH�5HTXLUHPHQWV�6SHFLILFDWLRQ�'RFXPHQW�0RGHO�IRU�WKH�0HGLFDO
'HYLFH�,QGXVWU\��3URFHHGLQJV�,(((�6287+($67&21�
����%DQNLQJ�RQ�7HFKQRORJ\��$SULO��WK���WK�
������&KDUORWWH��1RUWK�&DUROLQD�

'HEUD�6��+HUUPDQQ��6RIWZDUH�6DIHW\�DQG�5HOLDELOLW\���7HFKQLTXHV��$SSURDFKHV�DQG�6WDQGDUGV�RI
.H\�,QGXVWULDO�6HFWRUV��,(((�&RPSXWHU�6RFLHW\���������,6%1���������������

%LOO�+HW]HO��7KH�&RPSOHWH�*XLGH�WR�6RIWZDUH�7HVWLQJ��6HFRQG�(GLWLRQ��$�:LOH\�4('�3XEOLFDWLRQ�
-RKQ�:LOH\�	�6RQV��,QF����������,6%1���������������

:DWWV�6���+XPSKUH\���$�'LVFLSOLQH�IRU�6RIWZDUH�(QJLQHHULQJ���$GGLVRQ�:HVOH\�/RQJPDQ�������
,6%1���������������

:DWWV�6���+XPSKUH\��0DQDJLQJ�WKH�6RIWZDUH�3URFHVV��$GGLVRQ�:HVOH\�3XEOLVKLQJ�&RPSDQ\�������
,6%1���������������

&DSHUV�-RQHV��6RIWZDUH�4XDOLW\��$QDO\VLV�DQG�*XLGHOLQHV�IRU�6XFFHVV��,QWHUQDWLRQDO�7KRPVRQ
&RPSXWHU�3UHVV���������,6%1���������������
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-�0���-XUDQ��)UDQN�0���*U\QD��4XDOLW\�3ODQQLQJ�DQG�$QDO\VLV��7KLUG�(GLWLRQ����0F*UDZ�+LOO�������
,6%1���������������

6WHSKHQ�+���.DQ��0HWULFV�DQG�0RGHOV�LQ�6RIWZDUH�4XDOLW\�(QJLQHHULQJ��$GGLVRQ�:HVOH\�3XEOLVKLQJ
&RPSDQ\���������,6%1���������������

&HP�.DQHU��-DFN�)DON��+XQJ�4XRF�1JX\HQ��7HVWLQJ�&RPSXWHU�6RIWZDUH��6HFRQG�(GLWLRQ��9VQ
1RVWUDQG�5HLQKROG���������,6%1���������������

&UDLJ�.DSODQ��5DOSK�&ODUN��9LFWRU�7DQJ��6HFUHWV�RI�6RIWZDUH�4XDOLW\�����,QQRYDWLRQV�IURP�,%0�
0F*UDZ�+LOO���������,6%1���������������

(GZDUG�.LW��6RIWZDUH�7HVWLQJ�LQ�WKH�5HDO�:RUOG��$GGLVRQ�:HVOH\�/RQJPDQ���������,6%1�������
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