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([HFXWLYH�6XPPDU\�
7KLV� SDSHU� GHVFULEHV� KRZ� $GD7(67� DQG� &DQWDWD��� FDQ� EH� XVHG� ZLWKLQ� D� VRIWZDUH�
GHYHORSPHQW� DGKHULQJ� WR� WKH� 0,65$� 'HYHORSPHQW� *XLGHOLQHV� IRU� 9HKLFOH� %DVHG�
6RIWZDUH��,Q�SDUWLFXODU��LW�VKRZV�KRZ�$GD7(67�DQG�&DQWDWD���FDQ�EH�XVHG�WR�PHHW�WKH�
YHULILFDWLRQ�DQG�WHVWLQJ�UHTXLUHPHQWV�RI�WKH�JXLGHOLQHV��,W�DOVR�VKRZV�WKDW�WKH�WRROV�KDYH�
EHHQ� SURGXFHG� WR� D� KLJK� VWDQGDUG�� VXFK� WKDW� WKHLU� XVH� IRU� G\QDPLF� WHVWLQJ� ZLOO� QRW�
FRPSURPLVH�WKH�VDIHW\�DQG�LQWHJULW\�RI�WKH�VRIWZDUH�EHLQJ�WHVWHG��
7KH�PDWHULDO�SUHVHQWHG�KHUH�LV�VXLWDEOH�IRU�LQFOXVLRQ�LQ�D�MXVWLILFDWLRQ�IRU�WKH�XVH�RI�WKH�
SURGXFWV�LQ�WKH�GHYHORSPHQW�RI�YHKLFOH�EDVHG�VRIWZDUH��
,3/� LV� DQ� LQGHSHQGHQW� VRIWZDUH� KRXVH� IRXQGHG� LQ� ����� DQG� EDVHG� LQ� %DWK�� ,3/� ZDV�
DFFUHGLWHG� WR� ,62����� LQ� ������ DQG� JDLQHG� 7LFN,7� DFFUHGLWDWLRQ� LQ� ������ %RWK�
$GD7(67�DQG�&DQWDWD���KDYH�EHHQ�SURGXFHG�WR�WKHVH�JXLGHOLQHV��
�

&RS\ULJKW�
7KLV� GRFXPHQW� LV� WKH� FRS\ULJKW� RI� ,3/� ,QIRUPDWLRQ�3URFHVVLQJ�/WG�� ,W�PD\� QRW� EH�
FRSLHG� RU� GLVWULEXWHG� LQ� DQ\� IRUP�� LQ� ZKROH� RU� LQ� SDUW�� ZLWKRXW� WKH� SULRU� ZULWWHQ�
FRQVHQW�RI�,3/��
,3/�
(YHOHLJK�+RXVH�
*URYH�6WUHHW�
%DWK�
%$���/5�
8.�
3KRQH����������������������
)D[����������������������
HPDLO��LSO#LSOEDWK�FRP�

/DVW�8SGDWH��������������������
)LOH��0,65$�'2&�
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��� ,QWURGXFWLRQ�
7KH�0,65$�'HYHORSPHQW�*XLGHOLQHV� IRU�9HKLFOH�%DVHG� 6RIWZDUH� GHVFULEHV� VRIWZDUH�
HQJLQHHULQJ�SUDFWLFHV�IRU�WKH�GHYHORSPHQW�RI�DOO�YHKLFOH�EDVHG�VRIWZDUH��IURP�VRIWZDUH�
ZLWK�QR�VDIHW\�LPSOLFDWLRQV�WKURXJK�WR�VDIHW\�FULWLFDO�VRIWZDUH��7KH�JXLGHOLQHV�KDYH�EHHQ�
SURGXFHG� E\� WKH� 0RWRU� ,QGXVWU\� 6RIWZDUH� 5HOLDELOLW\� $VVRFLDWLRQ� �0,65$��� DQ�
RUJDQLVDWLRQ�RI�PDMRU�PRWRU�PDQXIDFWXUHUV��FRPSRQHQW�VXSSOLHUV�DQG�FRQVXOWDQWV�WR�WKH�
DXWRPRWLYH�LQGXVWU\��
$GD7(67� DQG� &DQWDWD��� DUH� WRROV� ZKLFK� VXSSRUW� WKH� G\QDPLF� WHVWLQJ�� G\QDPLF�
�FRYHUDJH�� DQDO\VLV�� DQG� VWDWLF� DQDO\VLV� RI� $GD�� &� DQG� &��� VRIWZDUH�� 7KH� RULJLQDO�
UHTXLUHPHQWV� IRU� WKH� WRROV� LQFOXGHG� WKH� VXLWDELOLW\� IRU� WHVWLQJ� VDIHW\� FULWLFDO� VRIWZDUH��
DOWKRXJK�$GD7(67�DQG�&DQWDWD���DUH�VXIILFLHQWO\�IOH[LEOH�IRU�WKH�WHVWLQJ�RI�DQ\�$GD��&�
DQG�&���VRIWZDUH���
7KLV� SDSHU� GHVFULEHV� KRZ� $GD7(67� DQG� &DQWDWD��� FDQ� EH� XVHG� ZLWKLQ� D� SURMHFW�
DSSO\LQJ�WKH�0,65$�'HYHORSPHQW�*XLGHOLQHV�IRU�9HKLFOH�%DVHG�6RIWZDUH��,W�VKRXOG�EH�
UHDG�LQ�FRQMXQFWLRQ�ZLWK�WKH�JXLGHOLQHV��7R�DVVLVW�LQ�FURVV�UHIHUHQFLQJ�WR�WKH�JXLGHOLQHV��
NH\�LWHPV�LGHQWLILHG�E\�WKH�JXLGHOLQHV�DUH�VKRZQ�LQ�LWDOLFV�LQ�WKH�WH[W�RI�WKLV�SDSHU��
7KH�GHVFULSWLRQ�FRQVLVWV�RI�WZR�SDUWV��6HFWLRQ���JLYHV�D�JHQHUDO�GHVFULSWLRQ�RI�$GD7(67�
DQG�&DQWDWD����6HFWLRQV���DQG���UHYLHZ�YHULILFDWLRQ�DQG�WHVWLQJ�DFWLYLWLHV�UHTXLUHG�E\�WKH�
0,65$�'HYHORSPHQW�*XLGHOLQHV�IRU�9HKLFOH�%DVHG�6RIWZDUH��DQG�KRZ�$GD7(67�DQG�
&DQWDWD���FDQ�EH�XVHG�LQ�UHODWLRQ�WR�WKH�JXLGHOLQHV��
7KH�0,65$�'HYHORSPHQW�*XLGHOLQHV� IRU�9HKLFOH� %DVHG� 6RIWZDUH�PDNH� UHIHUHQFH� WR�
IXQGDPHQWDO�FRQFHSWV�GUDZQ�IURP�D�UDQJH�RI�SUHVHQW�DQG�HPHUJLQJ�VWDQGDUGV��,Q�VXSSRUW�
RI�WKHVH�VWDQGDUGV��,3/�SURYLGHV�WKH�IROORZLQJ�$GD7(67�DQG�&DQWDWD���VXSSRUW�SDSHUV��
• ,3/�7HVWLQJ�7RROV��LQ�WKH�,62�����%6�����7LFN,7�6RIWZDUH�4XDOLW\�3URFHVV��
• ,3/�7HVWLQJ�7RROV�DQG��WKH�,(&�������VWDQGDUG��

��� $�*HQHUDO�'HVFULSWLRQ�RI�$GDWHVW�DQG�&DQWDWD���
$GD7(67�DQG�&DQWDWD���VXSSRUW�WKH�DQDO\VLV�DQG�WHVWLQJ�RI�$GD��&��DQG�&���VRIWZDUH�
DW�DOO�OHYHOV��IURP�PRGXOH�WHVW�WKURXJK�WR�IXOO�LQWHJUDWLRQ�WHVWLQJ��7KH�IDFLOLWLHV�SURYLGHG�
E\�$GD7(67�DQG�&DQWDWD���DUH�VXPPDULVHG�LQ�7DEOH����
7HVWLQJ�ZLWK�$GD7(67� DQG�&DQWDWD��� LV� FHQWUHG�RQ� D�G\QDPLF� WHVW� KDUQHVV��7KH� WHVW�
KDUQHVV� FDQ� EH� XVHG� WR� VXSSRUW� WHVWLQJ� DW� DOO� OHYHOV�� IURP�PRGXOH� WHVW� WKURXJK� WR� IXOO�
LQWHJUDWLRQ�WHVWLQJ�� LQ�ERWK�KRVW�DQG�WDUJHW�HQYLURQPHQWV��,Q�WKH�KRVW�HQYLURQPHQW�WHVWV�
FDQ�HLWKHU�EH�UXQ�GLUHFWO\�RU�XQGHU�WKH�FRQWURO�RI�D�GHEXJJHU��,Q�WKH�WDUJHW�HQYLURQPHQW��
WHVWV�FDQ�EH�UXQ�GLUHFWO\��XQGHU�DQ�HPXODWRU��RU�XQGHU�D�GHEXJJHU���
7HVWV�DUH�FRQWUROOHG�E\�D�VWUXFWXUHG�WHVW�VFULSW��7HVW�VFULSWV�DUH�ZULWWHQ�LQ�WKH�UHVSHFWLYH�
DSSOLFDWLRQ�ODQJXDJH��$GD��&�RU�&����DQG�FDQ�EH�SURGXFHG�LQGHSHQGHQWO\�IURP�WKH�FRGH�
RI�WKH�DSSOLFDWLRQ��7HVW�VFULSWV�DUH�IXOO\�SRUWDEOH�EHWZHHQ�KRVW�DQG�WDUJHW�HQYLURQPHQWV��
7HVW� VFULSWV�PD\�EH�ZULWWHQ�GLUHFWO\�E\� WKH�XVHU��RU�FDQ�EH�JHQHUDWHG�DXWRPDWLFDOO\�E\�
$GD7(67�RU�&DQWDWD���IURP�D�VHW�RI�WHVW�FDVH�GHILQLWLRQV��7HVW�FDVH�GHILQLWLRQV�FDQ�LQ�
WXUQ�HLWKHU�EH�ZULWWHQ�GLUHFWO\�E\�WKH�XVHU��RU�FDQ�EH�LPSRUWHG�IURP�&$6(�WRROV��
$GD7(67� DQG�&DQWDWD���G\QDPLF� DQDO\VLV� SURYLGHV� D� QXPEHU�RI� DQDO\VLV� FRPPDQGV�
ZKLFK�FDQ�EH�LQFRUSRUDWHG�LQWR�WHVW�VFULSWV��'XULQJ�WHVW�H[HFXWLRQ�WKHVH�FRPPDQGV�DUH�
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XVHG�WR�JDWKHU�WHVW�FRYHUDJH�GDWD��WR�WUDFH�H[HFXWLRQ��WR�YHULI\�GDWD�IORZ��DQG�WR�UHSRUW�RQ�
DQG�FKHFN�WKH�UHVXOWV�RI�VWDWLF�DQDO\VLV�DQG�G\QDPLF�DQDO\VLV��
� 7HVWLQJ� � $QDO\VLV�
� 7HVW�3UHSDUDWLRQ� �'\QDPLF�7HVWLQJ� � 6WDWLF�$QDO\VLV� �'\QDPLF�$QDO\VLV�
• 6FULSWV�LQ�$GD��&�RU�

&���
• 6FULSW�JHQHUDWLRQ�

IURP�WHVW�GHILQLWLRQ�
• 7HVW�GHILQLWLRQ��
• JHQHUDWLRQ�IURP�

&$6(�WRRO�
�

• 7HVW�H[HFXWLRQ�
• 5HVXOW�FROOHFWLRQ�
• 5HVXOW�YHULILFDWLRQ�
• 7LPLQJ�DQDO\VLV�
• 6WXE�VLPXODWLRQ�
• +RVW�WHVWLQJ�
• 7DUJHW�WHVWLQJ�
�

• 0HWULFV��
� &RXQWV�
� &RPSOH[LW\�

• )ORZJUDSKV�
• 6WUXFWXUH�
• 'DWDIORZ
��
• ,QVWUXPHQWDWLRQ�
�

• &RYHUDJH��
� 6WDWHPHQWV�
� 'HFLVLRQV�
� &RQGLWLRQV�
� 0&'&
��

� &DOOV�
� &DOO�3DLUV
��
� ([FHSWLRQV
��

• 7UDFH�
• $VVHUWLRQV�
• 3DWKV�
�

� 7DEOH�����$GD7(67�DQG�&DQWDWD���)DFLOLWLHV�
� 
���&DQWDWD���RQO\�
���$GD7(67�RQO\�
$GD7(67� DQG� &DQWDWD��� VWDWLF� DQDO\VLV� SURYLGHV� VWDWLF� DQDO\VLV� RI� VRXUFH� DQG� DOVR�
LQVWUXPHQWV�FRGH�LQ�SUHSDUDWLRQ�IRU�ODWHU�G\QDPLF�DQDO\VLV��7KH�UHVXOWV�RI�VWDWLF�DQDO\VLV�
DUH� UHSRUWHG� LQ� D� OLVW� ILOH� DQG� FDQ� EH� PDGH� DYDLODEOH� WR� WKH� WHVW� VFULSW� WKURXJK� WKH�
LQVWUXPHQWHG� FRGH�� 6WDWLF� DQDO\VLV� UHVXOWV� FDQ� DOVR� EH� H[SRUWHG� WR� VSUHDGVKHHWV� DQG�
GDWDEDVHV��
:KHQ�D�WHVW�VFULSW�LV�H[HFXWHG��$GD7(67�DQG�&DQWDWD���SURGXFH�D�WHVW�UHSRUW�JLYLQJ�D�
GHWDLOHG� FRPPHQWDU\� RQ� WKH� H[HFXWLRQ� RI� WKH� WHVWV�� IROORZHG� E\� DQ� RYHUDOO� SDVV�IDLO�
VXPPDU\�DW�WKH�HQG�RI�WKH�UHSRUW��7KH�DQWLFLSDWHG�RXWFRPHV�RI�VWDWLF�DQDO\VLV��G\QDPLF�
DQDO\VLV� DQG� G\QDPLF� WHVWLQJ� FDQ� WKXV� EH� VSHFLILHG� LQ� D� VLQJOH� WHVW� VFULSW� DQG�
DXWRPDWLFDOO\�FKHFNHG�DJDLQVW�DFWXDO�RXWFRPHV���
7R�DVVLVW�FRQILJXUDWLRQ�PDQDJHPHQW��DOO�$GD7(67�DQG�&DQWDWD���RXWSXWV�LQFOXGH�GDWH�
DQG�WLPH�LQIRUPDWLRQ��7KH�UHSRUWV�RXWSXW�E\�$GD7(67�DQG�&DQWDWD���ZRXOG�W\SLFDOO\�
EH�LQFRUSRUDWHG�LQWR�WHVW�ORJV��UHYLHZ�ORJV��VDIHW\�ORJV�HWF��
,QVWUXPHQWHG� FRGH� LV�QRW� D� FRPSXOVRU\�SDUW� RI� WHVWLQJ�ZLWK�$GD7(67�DQG�&DQWDWD����
7KH�$GD7(67�DQG�&DQWDWD���WHVW�KDUQHVVHV�FDQ�EH�XVHG�LQ�D��QRQ�DQDO\VLV��PRGH�ZLWK�
QRQ�LQVWUXPHQWHG�FRGH��
6RIWZDUH� GHYHORSPHQW� LQ� WKH� DXWRPRWLYH� LQGXVWU\� LV� SULPDULO\� FRQFHUQHG�ZLWK�&� DQG�
DVVHPEO\� ODQJXDJHV�� )RU� UHDGDELOLW\�� WKH� IROORZLQJ� WZR� VHFWLRQV� RI� WKLV� SDSHU�
FRQVHTXHQWO\� GLVFXVV� WKH� XVH� RI� &DQWDWD��� ZLWKLQ� D� IUDPHZRUN� RI� WKH� 0,65$�
'HYHORSPHQW�*XLGHOLQHV�IRU�9HKLFOH�%DVHG�6RIWZDUH��+RZHYHU��UHDGHUV�VKRXOG�EHDU�LQ�
PLQG�WKDW�$GD7(67�KDV�VLPLODU�FDSDELOLWLHV�VKRXOG�WKH�$GD�ODQJXDJH�EH�XVHG��
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��� 7KH� 0,65$� 'HYHORSPHQW� *XLGHOLQHV� IRU� 9HKLFOH� %DVHG�
6RIWZDUH���6RIWZDUH�/LIHF\FOH�

����� 3URMHFW�3ODQQLQJ�
$V�D�&$6(�WRRO��RU�PRUH�VSHFLILFDOO\�D�&$67��&RPSXWHU�$LGHG�6RIWZDUH�7HVWLQJ��WRRO��
WKH� XVH� RI� &DQWDWD��� VKRXOG� EH� LGHQWLILHG� GXULQJ� SURMHFW� GHILQLWLRQ��9HULILFDWLRQ� DQG�
YDOLGDWLRQ� LQ� WKH� OLIHF\FOH� SODQV� VKRXOG� LGHQWLI\� XQLW� �PRGXOH�� WHVWLQJ� DQG� VRIWZDUH�
LQWHJUDWLRQ�WHVWLQJ�DV�SKDVHV�RI�WKH�OLIHF\FOH�ZKHUH�&DQWDWD���LV�XVHG��
&DQWDWD��
V� VWDWLF� DQDO\VLV� UHSRUWV�� WHVW� FDVH� GHILQLWLRQV�� WHVW� VFULSWV� DQG� WHVW� UHVXOWV�
VKRXOG� EH� LGHQWLILHG� DPRQJVW� WKH� VSHFLILF� VRIWZDUH�GHOLYHUDEOHV�� 7KH�YHULILFDWLRQ�SODQ�
VKRXOG� LGHQWLI\� KRZ�&DQWDWD��
V� VWDWLF� DQDO\VLV� DQG�G\QDPLF� WHVWLQJ� ZLOO� EH� XVHG�� ,Q�
SDUWLFXODU��&DQWDWD���VXSSRUWV�EODFN�ER[�WHVWLQJ� IRU� IXQFWLRQDO� WHVWV��SHUIRUPDQFH� WHVWV�
DQG�VWUHVV�WHVWV��DQG�VXSSRUWV�ZKLWH�ER[�WHVWLQJ�IRU�VWUXFWXUDO�WHVWV��SDWK�WHVWV�DQG�EUDQFK�
WHVWV��ZLWK�DXWRPDWHG�DQDO\VLV�RI�GHFLVLRQ�FRYHUDJH�DQG�FRQGLWLRQ�FRYHUDJH��
7R�DFKLHYH�LQGHSHQGHQFH�IURP�WKH�GHVLJQ�DQG�LPSOHPHQWDWLRQ�WHDP��&DQWDWD���VFULSWV�
PD\�EH�SUHSDUHG�DQG�H[HFXWHG�E\�D�SHUVRQ�RU�WHDP�H[KLELWLQJ�D�GHJUHH�RI�LQGHSHQGHQFH�
DSSURSULDWH�WR�WKH�LQWHJULW\�UHTXLUHPHQWV�RI�WKH�VRIWZDUH��
&DQWDWD���WHVW�FDVH�GHILQLWLRQ�ILOHV��WHVW�VFULSWV�DQG�WHVW�UHVXOW�ILOHV�PD\�DOVR�EH�SDVVHG�WR�
DQ�LQGHSHQGHQW�DVVHVVRU�DQG�RU�DXGLWRU�DV�SDUW�RI�WKH�SODQQHG�SURGXFW�DVVHVVPHQW��
:KHUH�VRIWZDUH�LV�EHLQJ�FRQVLGHUHG�IRU�UHXVH��HYLGHQFH�RI�DSSURSULDWH�WKRURXJK�WHVWLQJ�
ZLWK� &DQWDWD��� ZLOO� SURYLGH� FRQILGHQFH� WKDW� WKH� VRIWZDUH� SURSRVHG� IRU� UHXVH� PHHWV�
LQWHJULW\�UHTXLUHPHQWV��

����� ,QWHJULW\�
&DQWDWD��� KDV� EHHQ� GHYHORSHG� DFFRUGLQJ� WR� WKH� ,3/� 4XDOLW\� 0DQDJHPHQW� 6\VWHP�
�406���ZKLFK�KDV�EHHQ�DFFUHGLWHG�WR�,62������DQG�7LFN,7��,W�KDV�EHHQ�XVHG�H[WHQVLYHO\�
IRU� WKH� YHULILFDWLRQ� DQG� WHVWLQJ� RI� VRIWZDUH� DW� DOO� LQWHJULW\� OHYHOV�� )RU� H[DPSOH�� LQ� DLU�
WUDIILF� FRQWURO� V\VWHPV�� LQ� DLUFUDIW� IOLJKW� UHFRUGHUV�� LQ� URDG� WUDIILF� V\VWHPV� DQG� LQ�
DXWRPRWLYH�V\VWHPV���
7KH�,3/�406�GRHV�QRW�PDS�GLUHFWO\�RQWR�0,65$�'HYHORSPHQW�*XLGHOLQHV�IRU�9HKLFOH�
%DVHG�6RIWZDUH�� KDYLQJ�RULJLQDWHG� IURP� UHTXLUHPHQWV�RI� WKH�GHIHQFH� LQGXVWU\��EXW� WKH�
GHYHORSPHQW�SUDFWLFHV�XVHG�GR�IXOILO�DOO�RI� WKH�REMHFWLYHV�RI� WKH�0,65$�'HYHORSPHQW�
*XLGHOLQHV�IRU�9HKLFOH�%DVHG�6RIWZDUH��
$OO� &DQWDWD��� VRIWZDUH� KDV� EHHQ� IXOO\� PRGXOH� WHVWHG� WR� DFKLHYH� ����� ZKLWH� ER[�
FRYHUDJH�RI�DOO�&DQWDWD���FRYHUDJH�DQDO\VLV�PHWULFV��LQFOXGLQJ�FRYHUDJH�RI�VWDWHPHQWV��
GHFLVLRQV�� DQG� FRPSOH[� FRQGLWLRQV�� 7KH� ,3/� VXSSRUW� SDSHU� �6WUXFWXUDO� &RYHUDJH�
0HWULFV�� SURYLGHV� GHWDLOHG� GLVFXVVLRQ� RI� WKH� PHULWV� RI� D� ZLGH� VHOHFWLRQ� RI� VWUXFWXUDO�
FRYHUDJH� PHWULFV�� VKRZLQJ� WKDW� WKRVH� VXSSRUWHG� E\� &DQWDWD��� DUH� ERWK� SUDFWLFDO� DQG�
HIIHFWLYH��
5HYLVLRQV� WR� &DQWDWD��� DUH� IRUPDOO\� FRQILJXUDWLRQ� PDQDJHG�� WKURXJK� D� IRUPDOLVHG�
FKDQJH�DQG�EXLOG�FRQWURO�SURFHVV��
2I�SDUWLFXODU�QRWH�LV�WKH�GHJUHH�RI�GHIHQVLYH�SURJUDPPLQJ�HPSOR\HG�LQ�WKH�GHYHORSPHQW�
RI�&DQWDWD���WR�HQVXUH�WKDW�WKHUH�DUH�QR�IDLOXUH�PRGHV�ZKLFK�FRXOG�UHVXOW�LQ�D�WHVW�EHLQJ�
SDVVHG�LQFRUUHFWO\��:KHQ�&DQWDWD���LV�XVHG��DOO�LQWHUQDO�GDWD�LV�V\VWHPDWLFDOO\�FKHFNHG�
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DIWHU� HDFK� WHVW� FDVH� WR� YHULI\� WKDW� HUURUV� LQ� WKH� VRIWZDUH� XQGHU� WHVW� FDQQRW� OHDG� WR�
XQGHWHFWHG�FRUUXSWLRQ�RI�WKH�WHVW�UHVXOWV��
8VHUV� RI� &DQWDWD��� DUH� WKHUHIRUH� DVVXUHG� WKDW� LW� KDV� ERWK� EHHQ� SURGXFHG� WR� D� KLJK�
VWDQGDUG��DQG�SURYHQ�WKURXJK�H[WHQVLYH�XVH��VXFK�WKDW�LWV�XVH�IRU�G\QDPLF�WHVWLQJ�FDQQRW�
FRPSURPLVH�WKH�LQWHJULW\�RI�WKH�VRIWZDUH�EHLQJ�WHVWHG��
&DQWDWD���DQG�$GD7(67�FDQ�EH�XVHG�WR�WHVW�VRIWZDUH�ZULWWHQ�LQ�WKH�IXOO�&��&���DQG�$GD�
ODQJXDJHV�� RU� UHVWULFWHG� VXEVHWV� RI� WKHVH� ODQJXDJHV�� '\QDPLF� WHVWLQJ� DQG� FRYHUDJH�
DQDO\VLV�ZLWK�&DQWDWD���FDQ�EH�XVHG�WR�VKRZ�WKDW�WKH�FRPSLOHG�REMHFW�FRGH�DFFXUDWHO\�
UHIOHFWV�WKH�VRXUFH�DQG�WKH�GHVLJQ�RI�WKH�VRIWZDUH��:KHQ�DVVHPEO\�ODQJXDJHV�DUH�XVHG��
&DQWDWD��� FDQ� EH� XVHG� WR� WHVW� DVVHPEO\� ODQJXDJH� VRIWZDUH� IURP� VFULSWV� ZULWWHQ� LQ� &�
�SURYLGHG�WKDW�WKH�DVVHPEO\�ODQJXDJH�FDQ�EH�FDOOHG�IURP�&���+RZHYHU��&DQWDWD���FDQQRW�
PHDVXUH�WHVW�FRYHUDJH�RI�VRIWZDUH�ZULWWHQ�LQ�DVVHPEO\�ODQJXDJHV��
$OO�&DQWDWD���VWDWLF�DQDO\VLV�RXWSXWV�DQG�G\QDPLF�WHVW�UHVXOWV�DUH�WLPH�DQG�GDWH�VWDPSHG�
DV�DQ�DLG�WR�FRQILJXUDWLRQ�PDQDJHPHQW��,3/�UHFRPPHQG�WKDW�&DQWDWD���RXWSXWV�VKRXOG�
EH�DVVRFLDWHG�ZLWK�WKH�LWHP�RI�VRIWZDUH�WHVWHG�IRU�FRQILJXUDWLRQ�PDQDJHPHQW�SXUSRVHV��

����� 5HTXLUHPHQWV�6SHFLILFDWLRQ�
:KHQ�SUHSDULQJ�WKH�UHTXLUHPHQWV�IRU�FRQWURO�V\VWHPV��&DQWDWD���FDQ�EH�XVHG�WR�H[HUFLVH�
DQG�HYDOXDWH�PRGHOV��DQLPDWLRQV�DQG�SURWRW\SHV�RI�FRPSOH[�FRQWURO�FDOFXODWLRQV�ZKLFK�
DUH�XVHG�WR�YDOLGDWH�UHTXLUHPHQWV���

����� 'HVLJQ�
&DQWDWD���LV�FRPSDWLEOH�ZLWK�ERWK�WUDGLWLRQDO�VWUXFWXUHG�GHVLJQ�PHWKRGV�DQG�ZLWK�REMHFW�
RULHQWHG�GHVLJQ��7KH�GHVLJQ�RI�VRIWZDUH�FDQ�KDYH�D�VLJQLILFDQW�LPSDFW�RQ�LWV�WHVWDELOLW\��
LUUHVSHFWLYH�RI�WKH�GHVLJQ�PHWKRG�XVHG��$V�YHULILFDWLRQ�DQG�YDOLGDWLRQ�HIIRUW�UHSUHVHQWV�D�
VLJQLILFDQW�SURSRUWLRQ�RI�WKH�VRIWZDUH�OLIHF\FOH��GHVLJQLQJ�IRU�YHULILFDWLRQ�DQG�YDOLGDWLRQ�
LV�D�ZRUWKZKLOH�LQYHVWPHQW��
$XWRPRWLYH� DSSOLFDWLRQV� LQYROYH� HPEHGGHG� V\VWHPV� DQG� KRVW�WDUJHW� GHYHORSPHQW��
9HULILFDWLRQ�DQG�YDOLGDWLRQ�SODQV�PD\�WKHUHIRUH�EHQHILW�IURP�KRVW�WDUJHW�WHVWLQJ��6HH�WKH�
,3/�SURGXFW�VXSSRUW�SDSHU��+RVW�7DUJHW�7HVWLQJ���ZKLFK�GHVFULEHV�WHFKQLTXHV�IRU�KRVW�
WDUJHW� WHVWLQJ�DQG�IRU�GHVLJQLQJ�VRIWZDUH�IRU�HDVH�RI� WHVWLQJ�LQ�ERWK�WKH�KRVW�DQG�WDUJHW�
HQYLURQPHQWV��
&DQWDWD��� SODFHV� QR� UHVWULFWLRQV� XSRQ� WKH� XVH� RI� IORDWLQJ�SRLQW� DULWKPHWLF��&DQWDWD���
FDQ� EH� XVHG� WR� WHVW� DQ\� QXPHULF� W\SH�� LQFOXGLQJ� ERWK� KDUGZDUH� DQG� VRIWZDUH� IORDWLQJ�
SRLQW�DULWKPHWLF��
,I�PRGHOOLQJ�LV�XVHG�DV�DQ�DLG�WR�WKH�GHVLJQ�RI�FRQWURO�V\VWHPV��&DQWDWD���FDQ�EH�XVHG�WR�
FRQWURO� WKH� PRGHO�� 'XULQJ� WKH� LQWHJUDWLRQ� WHVWLQJ� SKDVH� RI� WKH� OLIHF\FOH�� WLPLQJ�
PHDVXUHPHQWV� PDGH� XVLQJ� &DQWDWD��� PD\� EH� IHG� EDFN� WR� LPSURYH� WKH� DFFXUDF\� RI�
GHVLJQ�PRGHOV��
:KHUH�UHGXQGDQF\�DQG�GLYHUVLW\�DUH�XVHG�WR�LPSURYH�LQWHJULW\��&DQWDWD���FDQ�EH�XVHG�WR�
UH�UXQ� WHVW� FDVHV� RQ� HDFK� YHUVLRQ� RI� WKH� VRIWZDUH�� 7KLV� DOORZV� HLWKHU� D� �VKDUHG��
YHULILFDWLRQ�DSSURDFK�WR�EH�WDNHQ��RU�DOWHUQDWLYHO\��WHVW�FDVHV�FDQ�EH�H[FKDQJHG�EHWZHHQ�
GLYHUVH� LPSOHPHQWDWLRQV�� 7KH� SRUWDELOLW\� RI� &DQWDWD��� DQG� LWV� WHVW� VFULSWV� EHWZHHQ�
GHYHORSPHQW�SODWIRUPV�DQG�WDUJHW�SODWIRUPV�IXUWKHU�IDFLOLWDWHV�WKLV�WHFKQLTXH��
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����� 3URJUDPPLQJ�
&DQWDWD��
V�VWDWLF�DQDO\VLV�IDFLOLWLHV�FDQ�EH�XVHG�WR�KHOS�HQIRUFH�SURJUDPPLQJ�FRGHV�RI�
SUDFWLFH�� ,Q� SDUWLFXODU�� ODQJXDJH� XVDJH� FDQ� EH� PRQLWRUHG� DQG� WKH� XVH� RI� ODQJXDJH�
IHDWXUHV�FDQ�EH�FKHFNHG�IRU�FRQIRUPDQFH�WR�D�UHVWULFWHG�VXEVHW��)XUWKHUPRUH��&DQWDWD���
SURYLGHV�D�UDQJH�RI�FRPSOH[LW\�DQG�VWUXFWXUH�PHWULFV�ZKLFK�FDQ�DOVR�EH�XVHG�WR�HQIRUFH�
GHVLJQ�DQG�SURJUDPPLQJ�FRPSOH[LW\�UHVWULFWLRQV��
&DQWDWD��
V� VWDWLF� DQDO\VLV� RXWSXWV�PD\�RSWLRQDOO\�EH� H[SRUWHG� WR� D�GDWD� DQDO\VLV� WRRO�
VXFK� DV� D� VSUHDGVKHHW�� ,3/� FDQ� SURYLGH� PDFURV� IRU� 0LFURVRIW� ([FHO� WR� DVVLVW� ZLWK�
DQDO\VLV� RI� &DQWDWD��� PHWULFV�� 6WDWLF� DQDO\VLV� UHSRUWV� DQG� VXEVHTXHQW� VSUHDGVKHHW�
DQDO\VLV�FDQ�SURYLGH�XVHIXO�LQVLJKW�GXULQJ�FRGH�UHYLHZV�DQG�ZDONWKURXJKV��
&DQWDWD��� VWDWLF� DQDO\VLV� UHVXOWV� PD\� DOVR� EH� FKHFNHG� DXWRPDWLFDOO\� DJDLQVW�
SURJUDPPLQJ�VWDQGDUGV�GXULQJ�H[HFXWLRQ�RI�D�&DQWDWD���WHVW�VFULSW��

����� 7HVWLQJ�
'\QDPLF�WHVWLQJ�ZLWK�&DQWDWD���LV�FRQWUROOHG�IURP�D�WHVW�VFULSW��7KH�WHVW�VFULSW�PD\�EH�
HLWKHU�ZULWWHQ�PDQXDOO\� RU� JHQHUDWHG� DXWRPDWLFDOO\� IURP� D� VHW� RI� WHVW� FDVH�GHILQLWLRQV��
1HJDWLYH� WHVWLQJ� LV� WHVWLQJ� WR� PDNH� VXUH� WKDW� VRIWZDUH� GRHV� QRW� GR� DQ\WKLQJ� WKDW� LW�
VKRXOGQ
W�� :KHQ� WHVW� VFULSWV� DUH� JHQHUDWHG� DXWRPDWLFDOO\�� &DQWDWD��� DXWRPDWLFDOO\�
JHQHUDWHV�VXEVWDQWLDO�QHJDWLYH�WHVWLQJ�WR�DVVLVW�ZLWK�WKH�GLVFRYHU\�RI�HUURUV��
(DFK�WHVW�FDVH�LV�VSHFLILHG�LQ�WHUPV�RI�WKH�WHVW�LQSXWV�DQG�WKH�H[SHFWHG�WHVW�RXWFRPH��DV�D�
SDVV� RU� DFFHSWDQFH� FULWHULD�� :KHUH� OLNHO\� IDLOXUH� PRGHV� KDYH� EHHQ� LGHQWLILHG� E\� WKH�
GHVLJQHU�� VSHFLILF� WHVW� FDVHV� FDQ� EH� LQFRUSRUDWHG� WR� GLVFRYHU� HUURUV� OHDGLQJ� WR� VXFK�
IDLOXUH�PRGHV��
'\QDPLF�WHVWV�DUH�WKHQ�H[HFXWHG�E\�EXLOGLQJ�WKH�WHVW�VFULSW�LQWR�D�WHVW�H[HFXWDEOH�ZLWK�WKH�
PRGXOH� RU� LQWHJUDWLRQ� RI� PRGXOHV� EHLQJ� WHVWHG�� 'XULQJ� WHVW� H[HFXWLRQ�� &DQWDWD���
SHUIRUPV�FRYHUDJH�DQDO\VLV�IRU�VWDWHPHQWV��EUDQFKHV��GHFLVLRQV��DQG�FRQGLWLRQV��
7UDFHDELOLW\�IURP�WHVW�VFULSWV�WR�WKH�DSSURSULDWH�VRIWZDUH�VSHFLILFDWLRQ�FDQ�EH�VKRZQ�E\�
SODFLQJ�DSSURSULDWH�FRPPHQWV�LQ�WHVW�VFULSWV��ZKLFK�DUH�HFKRHG�LQ�WHVW�UHVXOWV�GXULQJ�WHVW�
H[HFXWLRQ�� 7UDFHDELOLW\� PDQDJHPHQW� WRROV� FDQ� WKHQ� EH� XVHG� WR� YHULI\� WKDW� DOO�
UHTXLUHPHQWV�DQG�GHVLJQ�VWDWHPHQWV�KDYH�EHHQ�WHVWHG��
&DQWDWD���VXSSRUWV�ERWK�EODFN�ER[�DQG�ZKLWH�ER[�WHVWLQJ��,3/�UHFRPPHQGV�DQ�LVRODWLRQ�
DSSURDFK� WR� PRGXOH� WHVWLQJ�� DV� GHVFULEHG� LQ� WKH� ,3/� VXSSRUW� SDSHU� �2UJDQLVDWLRQDO�
$SSURDFKHV� WR� 8QLW� 7HVWLQJ��� 7HFKQLTXHV� IRU� VHOHFWLQJ� WHVW� FDVHV�� LQFOXGLQJ� EUDQFK�
�GHFLVLRQ�� WHVWLQJ�� FRQGLWLRQ� WHVWLQJ�� HTXLYDOHQFH� SDUWLWLRQLQJ� DQG� ERXQGDU\� YDOXH�
DQDO\VLV�DUH�GHVFULEHG�LQ�WKH�,3/�VXSSRUW�SDSHU��'HVLJQLQJ�8QLW�7HVW�&DVHV���

����� 3URGXFW�6XSSRUW��
&DQWDWD���LV�D�GHYHORSPHQW�WRRO�DQG�LV�QRW�VXLWHG�WR�RQ�ERDUG�RU�RII�ERDUG�GLDJQRVWLFV�
RI�RSHUDWLRQDO�SURGXFWV��+RZHYHU��WKRURXJK�PRGXOH�WHVWLQJ�DQG�LQWHJUDWLRQ�WHVWLQJ�ZLWK�
&DQWDWD��� ZLOO� JLYH� PDMRU� EHQHILWV� GXULQJ� VRIWZDUH� PDLQWHQDQFH�� $XWRPDWHG� DQG�
UHSHDWDEOH� WHVWV� IDFLOLWDWH� FRQWLQXHG� DSSOLFDWLRQ� RI� WKH� SURFHGXUHV� XVHG� IRU� SURGXFW�
GHYHORSPHQW� WKURXJK�UHGXFLQJ�WKH�FRVW�RI�IXOO�UHJUHVVLRQ�WHVWLQJ�ZKHQ�SRVW�SURGXFWLRQ�
PRGLILFDWLRQV�DUH�PDGH��
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:KHQ� FKDQJLQJ� RU� XSJUDGLQJ� D� GHYHORSPHQW� HQYLURQPHQW�� WKH� KLJK� SRUWDELOLW\� RI�
&DQWDWD��� PHDQV� WKDW� DOO� WHVW� VFULSWV� FDQ� EH� HDVLO\� PRYHG� WR� WKH� QHZ� HQYLURQPHQW��
)XUWKHUPRUH�� ,3/� LV� FRPPLWWHG� WR� PDLQWDLQLQJ� EDFNZDUG� FRPSDWLELOLW\� IURP� DOO� QHZ�
UHOHDVHV�RI�&DQWDWD����VR�WKDW�XSJUDGHV�WR�&DQWDWD���KDYH�PLQLPDO�LPSDFW�RQ�H[LVWLQJ�
WHVW�VFULSWV��

��� 7KH� 0,65$� 'HYHORSPHQW� *XLGHOLQHV� IRU� 9HKLFOH� %DVHG�
6RIWZDUH���6RIWZDUH�4XDOLW\�3ODQQLQJ��
&DQWDWD��� WHVW� VFULSWV� DUH� ZULWWHQ� LQ� D� FRQVWUDLQHG� VXEVHW� RI� WKH� &� ODQJXDJH�� $Q\�
HQJLQHHU�ZLWK�SUDFWLFDO�H[SHULHQFH�LQ�&�SURJUDPPLQJ�FDQ�UHDGLO\�XQGHUVWDQG�&DQWDWD���
WHVW�VFULSWV��,I�LW�LV�SODQQHG�WR�XVH�WKH�&DQWDWD���WHVW�FDVH�GHILQLWLRQ�IDFLOLW\�WR�JHQHUDWH�
WHVW�VFULSWV�DXWRPDWLFDOO\��WKHQ�HQJLQHHUV�PD\�EHQHILW�IURP�,3/
V�RQH�GD\�WUDLQLQJ�FRXUVH��
:KHUH� HQJLQHHUV� DUH� IDPLOLDU� ZLWK� SURJUDPPLQJ�� EXW� ODFN� H[SHULHQFH� LQ� WHVWLQJ�� ,3/�
RIIHUV� D� IXUWKHU� RQH� GD\� WUDLQLQJ� FRXUVH� HQWLWOHG� �8QLW� 7HVWV� 3ODQQLQJ� DQG�
,PSOHPHQWDWLRQ���7KLV�FRXUVH� WHDFKHV�EDVLF� WHVWLQJ�SUDFWLFHV�DQG� LV� LQGHSHQGHQW�RI� WKH�
WRROV�XVHG��
&DQWDWD���PD\�EH�XVHG� WR�VXSSRUW�D�FRPSUHKHQVLYH�VRIWZDUH�SURFHVV�PHWULFV�DFWLYLW\��
&DQWDWD��� VWDWLF� DQDO\VLV� UHVXOWV�PD\�EH�RXWSXW� WR� D� VSUHDGVKHHW� DQG� DQDO\]HG� DJDLQVW�
VRIWZDUH�SURFHVV�PHWULFV��$Q�H[DPSOH�RI�VXFK�D�PHWULFV�SURJUDP�LV�GHVFULEHG�LQ�WKH�,3/�
SDSHU� �0HWULFV� &ROOHFWLRQ� LQ� &RGH� DQG� 8QLW� 7HVW� DV� 3DUW� RI� FRQWLQXRXV� 4XDOLW\�
,PSURYHPHQW��� ZKLFK� ZDV� SXEOLVKHG� LQ� WKH� SURFHHGLQJV� RI� (XUR67$5��� DQG� LQ� WKH�
-RXUQDO�RI�6RIWZDUH�7HVWLQJ�9HULILFDWLRQ�	�5HOLDELOLW\��
:KHUH�VXEFRQWUDFWLQJ�LV�LQYROYHG��WKH�PDLQWHQDQFH�RI�VRIWZDUH�E\�WKH�SULPH�FRQWUDFWRU�
LV� RIWHQ� D� FRQVLGHUDWLRQ�� 7R� HQVXUH� VXEFRQWUDFWHG� VRIWZDUH� LV� ERWK� UHOLDEOH� DQG�
PDLQWDLQDEOH��D�SULPH�FRQWUDFWRU�FRXOG�UHTXLUH�D�VXEFRQWUDFWRU�WR�WHVW�DOO�VRIWZDUH�XVLQJ�
&DQWDWD����(YHQ�LI�D�VXEFRQWUDFWRU�LV�QRW�XVLQJ�&DQWDWD����WKH�SULPH�FRQWUDFWRU�FDQ�XVH�
&DQWDWD���WR�KHOS�DXGLW�WKH�TXDOLW\�RI�GHOLYHUHG�VRIWZDUH��)RU�VXEFRQWUDFW�PDQDJHPHQW��
,3/�RIIHUV�D�WKUHH�GD\�WUDLQLQJ�FRXUVH�HQWLWOHG��7KH�3URFXUHPHQW�RI�&RPSOH[�6\VWHPV���

��� &RQFOXVLRQ�
$GD7(67�DQG�&DQWDWD���DUH�ZHOO�VXLWHG�WR�WKH�GHYHORSPHQW�RI�VRIWZDUH�WR�WKH�0,65$�
'HYHORSPHQW� *XLGHOLQHV� IRU� 9HKLFOH� %DVHG� 6RIWZDUH�� IDFLOLWDWLQJ� D� KLJK� GHJUHH� RI�
DXWRPDWLRQ� RI� WKH� YHULILFDWLRQ� DQG� WHVW� WHFKQLTXHV� UHTXLUHG� IRU� HIIHFWLYH� XVH� RI� WKH�
JXLGHOLQHV���
$GD7(67� DQG� &DQWDWD��� KDYH� EHHQ� GHYHORSHG� WR� WKH� KLJKHVW� SUDFWLFDO� VWDQGDUG� IRU�
VRIWZDUH�YHULILFDWLRQ�WRROV��
,W� LV� EHOLHYHG� WKDW� $GD7(67� DQG� &DQWDWD��� DUH� WKH� RQO\� WRROV� WR� RIIHU� WKLV�
FRPSUHKHQVLYH�IXQFWLRQDOLW\�DQG�WKH�RQO\�WHVWLQJ�WRROV�GHYHORSHG�WR�VXFK�KLJK�VWDQGDUGV��
+RZHYHU�� WKLV� GRHV� QRW� SUHFOXGH� WKH� XVH� RI� $GD7(67� DQG� &DQWDWD��� IRU� WKH� FRVW�
HIIHFWLYH� WHVWLQJ� RI� VRIWZDUH� DW� DOO� OHYHOV� RI� VDIHW\� FULWLFDOLW\�� IURP�D�QRUPDO� ,62�����
GHYHORSPHQW�SURFHVV�WKURXJK�WR�OHYHO����
�


