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([HFXWLYH�6XPPDU\�
7KLV� SDSHU� GHVFULEHV� KRZ� $GD7(67� DQG� &DQWDWD��� FDQ� EH� XVHG� WR� DVVLVW� ZLWK� WKH�GHYHORSPHQW�RI�VRIWZDUH�WR�WKH�VWDQGDUG�,(&�����6RIWZDUH�IRU�&RPSXWHUV�LQ�WKH�6DIHW\�6\VWHPV� RI� 1XFOHDU� 3RZHU� 6WDWLRQV�� ,Q� SDUWLFXODU�� LW� VKRZV� KRZ� $GD7(67� DQG�&DQWDWD���FDQ�EH�XVHG�WR�PHHW�WKH�YHULILFDWLRQ�DQG�WHVWLQJ�UHTXLUHPHQWV�RI�WKH�VWDQGDUG��,W� DOVR� VKRZV� WKDW� $GD7(67� DQG� &DQWDWD��� KDYH� EHHQ� SURGXFHG� WR� D� VWDQGDUG� RI�VXIILFLHQWO\� KLJK� LQWHJULW\� WKDW� WKHLU� XVH� IRU� G\QDPLF� WHVWLQJ�ZLOO� QRW� FRPSURPLVH� WKH�VDIHW\�LQWHJULW\�RI�WKH�VRIWZDUH�EHLQJ�WHVWHG��
7KH�PDWHULDO�SUHVHQWHG�KHUH�LV�VXLWDEOH�IRU�LQFOXVLRQ�LQ�D�MXVWLILFDWLRQ�IRU�WKH�XVH�RI�WKH�SURGXFWV�RQ�D�VDIHW\�FULWLFDO�VRIWZDUH�GHYHORSPHQW��
,3/� LV� DQ� LQGHSHQGHQW� VRIWZDUH� KRXVH� IRXQGHG� LQ� ����� DQG� EDVHG� LQ� %DWK�� ,3/� ZDV�DFFUHGLWHG�WR�,62�����LQ�������DQG�JDLQHG�7LFN,7�DFFUHGLWDWLRQ�LQ�������%RWK�$GD7(67�DQG�&DQWDWD���KDYH�EHHQ�SURGXFHG�WR�WKHVH�VWDQGDUGV��

&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��'RFXPHQW��
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��� ,QWURGXFWLRQ�
$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� ERWK� WRROV� DUH� VXIILFLHQWO\� IOH[LEOH� IRU� WKH� WHVWLQJ� RI� DQ\� $GD�� &� RU� &���VRIWZDUH��
7KLV�SDSHU� GHVFULEHV�KRZ�$GD7(67� DQG�&DQWDWD��� FDQ� EH� XVHG� WR� HQDEOH� D� VRIWZDUH�GHYHORSPHQW�WR�PHHW�WKH�YHULILFDWLRQ�DQG�WHVWLQJ�UHTXLUHPHQWV�RI�,(&�����6RIWZDUH�IRU�&RPSXWHUV�LQ�WKH�6DIHW\�6\VWHPV�RI�1XFOHDU�3RZHU�6WDWLRQV��ILUVW�HGLWLRQ��������,W�VKRXOG�EH�UHDG�LQ�FRQMXQFWLRQ�ZLWK�WKH�VWDQGDUG���
6HFWLRQ� �� RI� WKLV� SDSHU� SURYLGHV� D� JHQHUDO� GHVFULSWLRQ� RI�$GD7(67� DQG�&DQWDWD��� DV�WRROV�WR�IDFLOLWDWH�GHYHORSLQJ�VRIWZDUH�WR�PHHW�WKH�UHTXLUHPHQWV�RI�WKH�VWDQGDUG��6HFWLRQ���ORRNV�DW� WKH� UHTXLUHPHQWV�RI� WKH�VWDQGDUG�DQG�GHVFULEHV�KRZ�$GD7(67�DQG�&DQWDWD���FDQ�EH�XVHG�WR�KHOS�PHHW�WKH�UHTXLUHPHQWV��6HFWLRQ���ORRNV�DW�WKH�LQWHJULW\�RI�WKH�WRROV�WKHPVHOYHV�� LQFOXGLQJ� VWDQGDUGV� XVHG� GXULQJ� WKHLU� GHYHORSPHQW�� 7R� DVVLVW� LQ� FURVV�UHIHUHQFLQJ� WR� ,(&����� WHFKQLTXHV�ZKLFK� DUH� LGHQWLILHG� E\� WKH� VWDQGDUG� DUH� VKRZQ� LQ�LWDOLFV�LQ�WKH�WH[W�RI�WKLV�SDSHU��

��� $�*HQHUDO�'HVFULSWLRQ�RI�$GD7(67�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� � $QDO\VLV�
� 7HVW�3UHSDUDWLRQ� �'\QDPLF�7HVWLQJ� � 6WDWLF�$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\�
�
7HVWLQJ�ZLWK�$GD7(67� DQG�&DQWDWD��� LV� FHQWUHG�RQ� D� G\QDPLF� WHVW� KDUQHVV��7KH� WHVW�KDUQHVV� FDQ� EH� XVHG� WR� VXSSRUW� WHVWLQJ� DW� DOO� OHYHOV�� IURP�PRGXOH� WHVW� WKURXJK� WR� IXOO�LQWHJUDWLRQ� WHVWLQJ�� LQ�ERWK�KRVW�DQG�WDUJHW�HQYLURQPHQWV�� ,Q� WKH�KRVW�HQYLURQPHQW� WHVWV�FDQ�HLWKHU�EH�UXQ�GLUHFWO\�RU�XQGHU�WKH�FRQWURO�RI�D�GHEXJJHU��,Q�WKH�WDUJHW�HQYLURQPHQW��WHVWV� FDQ�EH� UXQ�GLUHFWO\�� XQGHU� DQ� HPXODWRU�� RU�XQGHU� D�GHEXJJHU��7KH�$GD7(67�DQG�



�
�,3/�,QIRUPDWLRQ�3URFHVVLQJ�/WG�

�

&DQWDWD���VLPXODWLRQ� IDFLOLWLHV�HQDEOH� LQSXW�RXWSXW�GHYLFHV� WR�EH� VLPXODWHG� LQ� WKH�KRVW�HQYLURQPHQW���
7HVWV�IRU�ERWK�IXQFWLRQDO�WHVWLQJ�DQG�VWUXFWXUDO�WHVWLQJ�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�D�&$6(�WRRO��
$GD7(67�DQG�&DQWDWD���VWDWLF�DQDO\VLV�DQDO\VHV�VRXUFH�FRGH�DQG�DOVR�LQVWUXPHQWV�WKH�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��
$GD7(67� DQG�&DQWDWD���G\QDPLF� DQDO\VLV� SURYLGHV� D� QXPEHU� RI� DQDO\VLV� FRPPDQGV�ZKLFK�FDQ�EH� LQFRUSRUDWHG� LQWR� WHVW�VFULSWV��'XULQJ� WHVW�H[HFXWLRQ� WKHVH�FRPPDQGV�DUH�XVHG�WR�JDWKHU�WHVW�FRYHUDJH�GDWD��WR�WUDFH�H[HFXWLRQ��WR�YHULI\�GDWD�IORZ��DQG�WR�UHSRUW�RQ�DQG�FKHFN�WKH�UHVXOWV�RI�VWDWLF�DQDO\VLV�DQG�G\QDPLF�DQDO\VLV��
:KHQ�D�WHVW�VFULSW�LV�H[HFXWHG��$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�³QRQ�DQDO\VLV´�PRGH�ZLWK�XQ�LQVWUXPHQWHG�FRGH��

��� 7KH�5HTXLUHPHQWV�RI�,(&����DQG�$GD7(67�DQG�&DQWDWD���&DSDELOLWLHV�
$SSHQGL[� (� RI� ,(&���� �� 6RIWZDUH� 7HVWLQJ�� SURYLGHV� JXLGDQFH� RQ� VRIWZDUH� WHVWLQJ��GHVFULELQJ�D�QXPEHU�RI�WHFKQLTXHV�DQG�WKHLU�DSSOLFDWLRQ�WR�VRIWZDUH�IRU�FRPSXWHUV�LQ�WKH�VDIHW\�V\VWHPV�RI�QXFOHDU�SRZHU�VWDWLRQV��WDEOH�(����DQG�(������7KH�LPSOHPHQWDWLRQ�RI�VXFK� WHFKQLTXHV� XVLQJ� $GD7(67� DQG� &DQWDWD��� IXQFWLRQDOLW\� LV� GHVFULEHG� ZLWKLQ� WKH�IROORZLQJ�VXEVHFWLRQV��
8QOHVV� VWDWHG� RWKHUZLVH�� WKH� GHVFULSWLRQ� JLYHQ� LV� IRU� WKH� DSSOLFDWLRQ� RI� WKH� WHFKQLTXH�GXULQJ�XQLW�RU�LQWHJUDWLRQ�WHVWLQJ��

����� 2YHUYLHZ��(�����
:KHQ�DQ�$GD7(67�RU�&DQWDWD���WHVW�VFULSW�LV�H[HFXWHG��D�GHWDLOHG�WHVW�UHSRUW�LV�RXWSXW�WR�D�WHVW�UHVXOWV�ILOH��7KLV�UHSRUW�SURYLGHV�D�FDVH�E\�FDVH�DQDO\VLV�RI�WHVW�FDVH�H[HFXWLRQ�IROORZHG� E\� D� VXPPDU\� RI� UHVXOWV�� 7KH� WHVW� UHSRUW� LV� DQQRWDWHG� ZLWK� YHUVLRQ� DQG�GDWH�WLPH� LQIRUPDWLRQ� WR� DVVLVW�ZLWK� FRQILJXUDWLRQ�PDQDJHPHQW�� 7KHVH� UHSRUWV� DUH� D�
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XVHIXO� LQSXW� WR� WKH�RYHUDOO�VXSHUYLVLRQ�RI� WKH� WHVWLQJ�SURFHGXUH��RYHU� WLPH�SURYLGLQJ�WKH�QHFHVVDU\�GDWD�IRU�GHULYDWLRQ�RI�UHOLDELOLW\�ILJXUHV�XVLQJ�SUREDELOLVWLF�WHFKQLTXHV��
6XFK� SUREDELOLVWLF� WHFKQLTXHV� DUH� MXVW� RQH� DVSHFW� RI� VWDWLVWLFDO� WHVWLQJ� ZKLFK� LV�GHVFULEHG�LQ�PRUH�GHWDLO�LQ�WDEOH�(����RI�,(&����DQG�LQ�VHFWLRQ�����RI�WKLV�SDSHU��
$GD7(67�DQG�&DQWDWD���SURYLGH�VWDWLF�DQDO\VLV�LQ�WKH�IRUP�RI�PHWULFV�DQG�SURJUDP�VWUXFWXUH�LQIRUPDWLRQ��6XFK�SURJUDP�DQDO\VLV� LV�XVHIXO�LQ�DVVHVVLQJ�WKH�VWUXFWXUH�DQG�FRPSOH[LW\� RI� VRIWZDUH� DQG� SURYLGHV� D� PHDQV� RI� HQIRUFLQJ� ODQJXDJH� VXEVHWV��+RZHYHU�� IRU� ULJRURXV�SURJUDP�SURYLQJ�VSHFLDOLVHG� WRROV�VXFK�DV�63$5.�([DPLQHU�RU�0$/3$6�DUH�UHFRPPHQGHG��

����� 6\VWHPDWLF�7HVWV��(�����
������� *HQHUDO��(���D��

7KH� JHQHUDO� WHFKQLTXHV� LGHQWLILHG� LQ� WDEOH� (���D� GHVFULEH� JHQHUDO� JRRG� WHVW� GHVLJQ�SUDFWLFH�ZKLFK�WKH�WHVW�GHVLJQHU�VKRXOG�FRQVLGHU�LQ�GHVLJQLQJ�VRIWZDUH�WHVWV��$GD7(67�DQG�&DQWDWD���VFULSWV�FDQ�EH�XVHG�WR�LPSOHPHQW�WHVW�FDVHV�GHULYHG�XVLQJ�DQ\�RI�WKH�VL[�WHFKQLTXHV�OLVWHG�LQ�WKH�WDEOH��
%RWK�$GD7(67�DQG�&DQWDWD���VXSSRUW�WKH�SODFHPHQW�RI�DVVHUWLRQV�LQ�VRXUFH�FRGH�DV�IRUPDOLVHG�FRPPHQWV��ZKLFK�DUH�WKHQ�WUDQVODWHG�LQWR�WHVW�LQVWUXPHQWDWLRQ�E\�WKH�VWDWLF�DQDO\VLV� FRPSRQHQW� RI� WKH� WRROV�� %\� XVLQJ� DVVHUWLRQV� WR� LGHQWLI\� WUDFHDELOLW\� WR�UHTXLUHPHQWV�RU�GHVLJQ�GRFXPHQWDWLRQ���D�WHVW�GHVLJQHU�FDQ�HQVXUH�WKDW�DOO�LQGLYLGXDOO\�DQG�H[SOLFLWO\�VSHFLILHG�UHTXLUHPHQWV�DQG�FDVHV�UHSUHVHQWDWLYH�IRU�SURJUDP�EHKDYLRXU�KDYH�EHHQ�G\QDPLFDOO\�WHVWHG��
$VVHUWLRQV� PD\� DOVR� EH� XVHG� WR� HQVXUH� WKDW� WHVWV� KDYH� EHHQ� H[HFXWHG� IRU� DOO� LQSXW�YDULDEOHV� LQ� H[WUHPH�SRVLWLRQV� E\� SODFLQJ� DQ� DVVHUWLRQ� IRU� HDFK� LQSXW� DW� LWV� H[WUHPH�SRVLWLRQV��

������� 3DWK�7HVWLQJ��(���E��
$GD7(67� DQG�&DQWDWD��� VXSSRUW� D� QXPEHU� RI� WHVW� FRYHUDJH�PHWULFV�ZKLFK�PD\� EH�XVHG�WR�GHWHUPLQH�WKH�FRPSOHWHQHVV�RI�SDWK�WHVWLQJ��
�D�� ³67$7(0(17B&29(5$*(´� PHDVXUHV� WKDW� HYHU\� VWDWHPHQW� KDV� EHHQ�H[HFXWHG�DW�OHDVW�RQFH��
�E�� ³'(&,6,21B&29(5$*(´�PHDVXUHV� WKDW�HYHU\�RXWFRPH�RI�HYHU\�EUDQFK�KDV�EHHQ�H[HFXWHG�DW�OHDVW�RQFH��LQFOXGLQJ�WKH�ORRS�H[LW�FRQGLWLRQV�IRU�DOO�ORRSV��
�F�� ³%22/($1B235$725B&29(5$*(´� DQG� ³%22/($1B23(5$1'B�())(&7,9(1(66B&29(5$*(´�DUH�ERWK�PHDVXUHV� WKDW�HDFK�SUHGLFDWH� WHUP�KDV�EHHQ�H[HUFLVHG�WR�HDFK�EUDQFK��
$VVHUWLRQV�PD\�EH�SODFHG�LQ�WKH�VRXUFH�ILOH�WR�HQVXUH�WKDW�HDFK�ORRS�KDV�EHHQ�H[HFXWHG�ZLWK�WKH�PLQLPXP��PD[LPXP�DQG�LQWHUPHGLDWH�QXPEHU�RI�UHSHWLWLRQV��$GD7(67�DQG�&DQWDWD��� ³'(&,6,21B67$7,67,&6´� PD\� DOVR� EH� XVHG� WR� GHWHUPLQH� WKDW� ORRSV�KDYH� EHHQ� H[HFXWHG� ZLWK� WKH� PLQLPXP�� PD[LPXP� DQG� LQWHUPHGLDWH� QXPEHU� RI�UHSHWLWLRQV��
7KH�$GD7(67�DQG�&DQWDWD���3$7+�DQG�9(5,)<B3$7+�PD\�EH�XVHG�LQ�DVVRFLDWLRQ�ZLWK�ODEHO�FRPPHQWV�LQ�WKH�VRXUFH�FRGH�WR�VSHFLI\�WHVW�SDWKV�DQG�YHULI\�WKDW�D�VSHFLILHG�
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WHVW� SDWK� LV� IROORZHG�� ,I� DOO� WHVW� SDWKV� DUH� VSHFLILHG� E\� WKH� WHVW� GHVLJQHU�� WKHQ� WKHVH�FRPPDQGV�ZLOO�VKRZ�WKDW�HYHU\�SDWK�KDV�EHHQ�H[HFXWHG�DW�OHDVW�RQFH��
������� 'DWD�0RYHPHQW�7HVWLQJ��(���F��

7KH�$GD7(67� DQG�&DQWDWD��� 3$7+� DQG�9(5,)<B3$7+� FRPPDQGV�PD\� DOVR� EH�XVHG�WR�YHULI\�WKDW�HYHU\�DVVLJQPHQW�WR�HDFK�PHPRU\�SODFH�LV�H[HFXWHG�DW�OHDVW�RQFH��HYHU\�UHIHUHQFH�WR�HDFK�PHPRU\�SODFH�LV�H[HFXWHG�DW�OHDVW�RQFH��DQG�WKDW�DOO�PDSSLQJV�IURP�HDFK�LQSXW�WR�RXWSXW�DUH�H[HFXWHG�DW�OHDVW�RQFH��
$VVHUWLRQV�PD\�DOVR�EH�SODFHG�LQ�WKH�VRXUFH�ILOH�WR�SURYLGH�VLPLODU�LQIRUPDWLRQ��RU�WR�SURYLGH�DGGLWLRQDO�FRQILUPDWLRQ�WKDW�DVVLJQPHQWV�DQG�UHIHUHQFHV�KDYH�EHHQ�PDGH�ZLWK�VSHFLILHG�YDOXHV��

������� 7LPLQJ�7HVWLQJ��(���G��
$GD7(67� DQG� &DQWDWD��� ERWK� SURYLGH� ³7,0,1*B$1$/<6,6´� FRPPDQGV� WR�PHDVXUH� WKH�H[HFXWLRQ� WLPH�RI� � LQGLYLGXDO� WHVWV�RU�JURXSV�RI� WHVWV��7KHVH�FRPPDQGV�PD\� EH� XVHG� WR� FKHFNLQJ� RI� DOO� WLPLQJ� FRQVWUDLQWV�� +RZHYHU�� WKH� DFFXUDF\� DQG�UHVROXWLRQ� RI� WLPLQJ� DQDO\VLV� LV� OLPLWHG� WR� WKDW� DYDLODEOH� IURP� WKH� H[HFXWLRQ�HQYLURQPHQW� FORFN�� VR� D� WHVW� GHVLJQHU� PD\� SUHIHU� WR� XVH� H[WHUQDO� WLPLQJ� DQDO\VLV�HTXLSPHQW��
7HVW� GHVLJQHUV� VKRXOG� EH� FDUHIXO� DERXW� XVLQJ� $GD7(67� RU� &DQWDWD��� DQDO\VLV�LQVWUXPHQWDWLRQ�ZLWKLQ�LQWHUUXSW�VHUYLFH�URXWLQHV���
3ODFLQJ�G\QDPLF�DQDO\VLV� LQVWUXPHQWDWLRQ� LQ� OLYH� LQWHUUXSW�VHUYLFH� URXWLQHV�ZLOO�VORZ�GRZQ� VXFK� FULWLFDO� VHFWLRQV� RI� FRGH� FRQVLGHUDEO\�� )XUWKHUPRUH�� SURFHVVLQJ� UHDO�LQWHUUXSWV�FRXOG�OHDG�WR�DQRPDORXV�EHKDYLRXU�ZLWKLQ�WKH�WHVW�KDUQHVV��
$�PRUH�IUXLWIXO�DSSURDFK�LV� WR�EXLOG�WKH�LQWHUUXSW�VHUYLFH�URXWLQHV�LQWR�D� WHVW�KDUQHVV�DQG� FDOO� WKHP� GLUHFWO\� IURP� WKH� WHVW� VFULSW� �ZLWK� WKH� DVVRFLDWHG� KDUGZDUH� LQWHUUXSW�GLVDEOHG���7KLV�ZLOO� HQDEOH�DOO� VLJQLILFDQW� RU� WKH�PD[LPXP�SRVVLEOH� FRPELQDWLRQV�RI�LQWHUUXSW�VHTXHQFHV�WR�EH�WHVWHG��

������� 0LVFHOODQHRXV��(���H��
$GD7(67�DQG�&DQWDWD���DVVHUWLRQV�PD\�DOVR�EH�XVHG�WR�FKHFN�IRU�WKH�FRUUHFW�SRVLWLRQ�RI� DOO� ERXQGDULHV� RI� WKH� LQSXW� GDWD� VSDFH� DQG� FKHFN� IRU� VXIILFLHQW� DFFXUDF\� RI�DULWKPHWLFDO�FDOFXODWLRQV��
7KH�XVH�RI�$GD7(67�DQG�&DQWDWD��� LV�QRW� UHVWULFWHG� WR�XQLW� �PRGXOH�� WHVWLQJ��7HVWV�FDQ� DOVR� EH� H[HFXWHG� RQ� LQWHJUDWLRQV� RI� VRIWZDUH� RU� HYHQ� HQWLUH� SURJUDPV�� WR� YHULI\�PRGXOH� LQWHUIDFHV� DQG� PRGXOH� LQWHUDFWLRQ�� 7KH� &+(&.B&$//6� FRPPDQG� FDQ� EH�XVHG� WR� YHULI\� WKDW� HYHU\� PRGXOH� KDV� EHHQ� LQYRNHG� DW� OHDVW� RQFH�� ,Q� &DQWDWD����&$//B6,7(�FRYHUDJH�YHULILHV�WKDW�HYHU\�LQYRFDWLRQ�WR�D�PRGXOH�LV�H[HUFLVHG�DW�OHDVW�RQFH��$GD7(67�GRHV�QRW�LPSOHPHQW�WKLV�FRYHUDJH�PHDVXUH��EXW�VLPLODU�IXQFWLRQDOLW\�FDQ�EH�SURYLGHG�E\�WKH�XVH�RI��DVVHUWLRQV�DW�HDFK�LQYRFDWLRQ�SRLQW�WR�D�PRGXOH��
%RWK�$GD7(67�DQG�&DQWDWD���DOVR�SURYLGH�PXOWLSOH�OHYHOV�RI�WUDFH�RXWSXW��$QDO\VLV�RI�WUDFH�RXWSXW�FDQ�DOVR�EH�XVHG�WR�YHULI\�WKDW�HYHU\�PRGXOH�KDV�EHHQ�LQYRNHG�DW�OHDVW�RQFH�DQG�WKDW�HYHU\�LQYRFDWLRQ�WR�D�PRGXOH�LV�H[HUFLVHG�DW�OHDVW�RQFH��
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����� 6WDWLVWLFDO�7HVWV��(�����
$GD7(67�DQG�&DQWDWD���SURYLGH�QR�H[SOLFLW�VXSSRUW�IRU�VWDWLVWLFDO�WHVWV��,W� LV�XS�WR�WKH�WHVW� GHVLJQHU� WR� LPSOHPHQW� VWDWLVWLFDO� WHVWV� ZLWKLQ� DQ� $GD7(67� RU� &DQWDWD��� VFULSW��$GD7(67�DQG�&DQWDWD���WHVW�VFULSWV�XVH�WKH�DSSURSULDWH�ODQJXDJH��$GD��&�RU�&�����7KH�IXOO� FDSDELOLWLHV� RI� WKHVH� ODQJXDJHV� DUH� FRQVHTXHQWO\� DYDLODEOH� WR� WHVW� GHVLJQHUV� WR�LPSOHPHQW�VWDWLVWLFDO�WHVWLQJ�WHFKQLTXHV��
/RRSV� FDQ� EH� XVHG� LQ� $GD7(67� DQG� &DQWDWD��� VFULSWV� WR� UHSHDW� LQGLYLGXDO� WHVWV� RU�VHTXHQFHV� RI� WHVWV� ZLWK� YDULDWLRQV� LQ� WHVW� GDWD�� 6XFK� YDULDWLRQV� FRXOG� EH� UDQGRPO\�JHQHUDWHG�RU�FUHDWHG�DV�D�IXQFWLRQ�RI�WKH�QXPEHU�RI�ORRSV��:KHUH�D�VXLWDEOH�WHVW�RUDFOH�LV�DYDLODEOH�� WKH� WHVW� RUDFOH� PD\� EH� LQWHUURJDWHG� IURP� WKH� WHVW� VFULSW� WR� JLYH� DQWLFLSDWHG�RXWFRPHV�ZKLFK�FDQ�EH�FKHFNHG�DJDLQVW�DFWXDO�RXWFRPHV��
$GD7(67� DQG� &DQWDWD��� VFULSWV� FDQ� DOVR� EH� LQWHUIDFHG� WR� GDWD� ILOHV� JHQHUDWHG� E\� D��VLPXODWRU� RU� DQ� H[LVWLQJ� V\VWHP��ZLWK� ODUJH� YROXPHV� RI� WHVW� LQSXWV� DQG� FRUUHVSRQGLQJ�DQWLFLSDWHG�RXWFRPHV�EHLQJ�UHDG�IURP�D�ILOH�DQG�DSSOLHG�WR�WKH�VRIWZDUH�XQGHU�WHVW�E\�D�ORRS�LQ�WKH�WHVW�VFULSW��
:KHQ�FRQGXFWLQJ�VXFK�WHVWV��LW�LV�DGYLVDEOH�WR�GLVDEOH�IXOO�$GD7(67�RU�&DQWDWD���RXWSXW�GXULQJ�WKH�ORRS��VR�DV�WR�DYRLG�FUHDWLQJ�DQ�HQRUPRXV�UHVXOWV�ILOH��$GD7(67�RU�&DQWDWD���LPSRUW�H[SRUW�FRPPDQGV�FDQ�EH�XVHG�WR�SODFH�VXFK�ORRSV�RI�WHVWV�ZLWKLQ�D�VHTXHQFH�RI�VFULSWV��VR�WKDW�D�VXPPDU\�RI�WHVW�RXWFRPHV�IURP�WKH�ORRS�LV�UHSRUWHG�DW�WKH�HQG�RI�WKH�VFULSW�FRQWDLQLQJ�WKH�ORRS��
%RWK�$GD7(67�DQG�&DQWDWD���SURYLGH�IDFLOLWLHV�IRU�UHSRUWLQJ�H[HFXWLRQ�VWDWLVWLFV�RQ�WKH�VRIWZDUH� XQGHU� WHVW��5HSRUWV� VXFK� DV� ³67$7(0(17B67$7,67,&6´� FDQ�EH� RXWSXW� WR�VHSDUDWH�WH[W�ILOHV�LQ�D�IRUPDWV�VXLWDEOH�IRU�VXEVHTXHQW�LQSXW�WR�VSUHDGVKHHWV��IRU�H[DPSOH��DV�FRPPD�VHSDUDWHG�YDOXHV���$�VSUHDGVKHHW�FDQ�WKHQ�EH�XVHG�IRU�PRUH�GHWDLOHG�VWDWLVWLFDO�DQDO\VLV��

��� 7RRO�,QWHJULW\�DQG�'HYHORSPHQW�6WDQGDUGV��
$GD7(67� DQG� &DQWDWD��� KDYH� EHHQ� GHYHORSHG� DFFRUGLQJ� WR� WKH� ,3/� 4XDOLW\�0DQDJHPHQW�6\VWHP��406���ZKLFK�KDV�EHHQ�DFFUHGLWHG�WR�,62������DQG�7LFN,7��
7KH� LQWHJULW\� RI� WKH� WRROV� XVHG� LQ� WKH� GHYHORSPHQW� RI� VDIHW\� FULWLFDO� VRIWZDUH� LV� D�VLJQLILFDQW� FRQVLGHUDWLRQ�� 7RRO� LQWHJULW\� LV� SDUWLFXODUO\� LPSRUWDQW� ZKHUH� KLJK� OHYHO�ODQJXDJHV�VXFK�DV�$GD��&�DQG�&���DUH�XVHG��DV�HYHQ�VDIH�VXEVHWV�RI�KLJK�OHYHO�ODQJXDJHV�DUH�RIWHQ�XQVXLWDEOH�IRU�UHYHUVH�WUDQVODWLRQ��
$GD7(67�DQG�&DQWDWD���VXSSRUW�WKH�GHYHORSPHQW�RI�DOO�VWDQGDUGV�RI�$GD��&�DQG�&���VRIWZDUH�� LQFOXGLQJ� VDIHW\� FULWLFDO� VRIWZDUH�� 7KH� GHYHORSPHQW� RI� $GD7(67� DQG�&DQWDWD��� IROORZHG� ,3/¶V� QRUPDO� ,62�����7LFN,7� GHYHORSPHQW� VWDQGDUGV�ZLWK� VRPH�DGGLWLRQDO�KLJK�LQWHJULW\�PHDVXUH�IRU�FHUWDLQ�SDUWV�RI�WKH�SURGXFWV��
�.H\�SRLQWV�RI�WKH�GHYHORSPHQW�DQG�RQJRLQJ�PDLQWHQDQFH�DUH��
D�� 7KH�,3/�TXDOLW\�PDQDJHPHQW�V\VWHP��DFFUHGLWHG�WR�,62������DQG�7LFN,7��
E�� 7KH� ,3/�6RIWZDUH�&RGH� RI� 3UDFWLFH�� IRUPLQJ� SDUW� RI� WKH�4XDOLW\�0DQDJHPHQW�6\VWHP��
F�� +D]DUG�DQDO\VLV�DQG�WKH�PDLQWHQDQFH�RI�D�KD]DUG�ORJ��$GD7(67���
G�� ,QGHSHQGHQW�DXGLW��
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H�� 7KH�XVH�RI�D�VDIH�ODQJXDJH�VXEVHW�IRU�WKH�FRUH�IXQFWLRQDOLW\��0LQLPDO�H[FHSWLRQV�WR� WKLV� VXEVHW� IRU� RWKHU� IXQFWLRQDOLW\� RQO\� ZKHUH� DEVROXWHO\� QHFHVVDU\� DQG�MXVWLILHG�LQ�WKH�KD]DUG�UHSRUWLQJ�SURFHVV��$GD7(67���7HVWV�FDQ�EH�EXLOW�XVLQJ�MXVW�WKH�FRUH�IXQFWLRQDOLW\��
I�� &RQILJXUDWLRQ�0DQDJHPHQW��
J�� 5LJRURXV�G\QDPLF�WHVWLQJ��IURP�PRGXOH�OHYHO�XSZDUGV��
7KH� VDIHW\� FULWLFDO� GHYHORSPHQW� VWDQGDUGV� XVHG� LQ� WKH� GHYHORSPHQW� RI� $GD7(67�LQFOXGHG�FRQVLGHUDWLRQ�RI�WKRVH�XVHG�IRU�WKH�(XUR-HW�SURMHFW��DQG�'HIHQFH�6WDQGDUGV������� DQG� ������� )RUPDO� PHWKRGV� ZHUH� QRW� XVHG� LQ� WKH� VSHFLILFDWLRQ� RI� $GD7(67� RU�&DQWDWD�����
%RWK�$GD7(67�DQG�&DQWDWD���DUH�LQ�ZLGHVSUHDG�XVH��SURYLGLQJ�DGGLWLRQDO�FRQILGHQFH�LQ�WKH� WRRO¶V� LQWHJULW\�� &OLHQWV� DQG� &HUWLILFDWLRQ� $XWKRULWLHV� ZLVKLQJ� WR� DXGLW� WKH�GHYHORSPHQW� DQG� FRQWLQXLQJ�PDLQWHQDQFH� RI� WKH� SURGXFWV�PD\� GR� VR� E\� DUUDQJHPHQW�ZLWK�,3/���

��� &RQFOXVLRQ�
$GD��DQG�DSSURSULDWH�VXEVHWV��KDV�EHFRPH�WKH�ODQJXDJH�RI�FKRLFH�IRU�WKH�LPSOHPHQWDWLRQ�RI�VDIHW\�UHODWHG�V\VWHPV��:KLOVW�UHDGHUV�RI�WKLV�SDSHU�ZLOO�SULPDULO\�EH�LQWHUHVWHG�LQ�WKH�DSSOLFDWLRQ�RI�$GD7(67��LW�FDQ�EH�VHHQ�WKDW�&DQWDWD���RIIHUV�VLPLODU�IXQFWLRQDOLW\�IRU�&�DQG�&���GHYHORSPHQW�VKRXOG�VXFK�ODQJXDJHV�EH�XVHG���
$GD7(67�DQG�&DQWDWD���DUH�ZHOO�VXLWHG�WR�WKH�GHYHORSPHQW�RI�VRIWZDUH�WR�WKH�,(&����VWDQGDUG��IDFLOLWDWLQJ�D�KLJK�GHJUHH�RI�DXWRPDWLRQ�RI�WKH�YHULILFDWLRQ�DQG�WHVW�WHFKQLTXHV�UHTXLUHG�IRU�HIIHFWLYH�XVH�RI�WKH�VWDQGDUG��
$GD7(67� DQG� &DQWDWD��� KDYH� EHHQ� GHYHORSHG� WR� WKH� KLJKHVW� SUDFWLFDO� VWDQGDUG� IRU�VRIWZDUH� YHULILFDWLRQ� WRROV�� 7KH\� KDYH� ERWK� SURYHQ� LQWHJULW\� DQG� UHOLDELOLW\� WKURXJK�H[WHQVLYH�XVH��
,W�LV�EHOLHYHG�WKDW�$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�WHVWLQJ�VRIWZDUH�ZKLFK�LV�QRW�IRU�VDIHW\�FULWLFDO�XVH��
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