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&ULWHULRQ��(�LQGHQWLILHV�WKH�HLJKW�6FLHQFH�DQG�(QJLQHHULQJ�3UDFWLFHV��DV�ZHOO�DV�WKH�VXE�HOHPHQWV�IRU�HDFK�DV�DGGUHVVHG�LQ�$SSHQGL[�)�RI�WKH�1*66��7KH�GDWD�EHORZ�LV�SXOOHG�IURP�WKH�UHYLHZV�RI�WKUHH�SXEOLVKHUV�IURP�(G5HSRUWV�DQG�
FRPSDUHV�KRZ�HDFK�VFRUHG�LQ�WKH�RYHUDOO�FULWHULRQ��DV�ZHOO�DV�KRZ�ZHOO�HDFK�VXE�HOHPHQW�ZDV�LQFOXGHG�DQG�XVHG��,W�LV�LPSRUWDQW�WR�QRWH�WKDW�RQH�PLVVLQJ�RU�SDUWLDOO\�PHW�VXE�HOHPHQW�UHGXFHV�WKH�RYHUDOO�VFRUH�IURP�WZR�WR�RQH�

�(�� $VNLQJ�4XHVWLRQV�DQG�'HILQLQJ�3UREOHPV /DE�$LGV $PSOLI\ +0+

$VN�TXHVWLRQV�WKDW�� 7RWDO�&ULWHULRQ�6FRUH � � �

6(3�$4'3�0� DULVH�IURP�FDUHIXO�REVHUYDWLRQ�RI�SKHQRPHQD��PRGHOV��RU�XQH[SHFWHG�UHVXOWV��WR�FODULI\�DQG�RU�VHHN�DGGLWLRQDO�LQIRUPDWLRQ�� 1 1 <

6(3�$4'3�0� WR�LGHQWLI\�DQG�RU�FODULI\�HYLGHQFH�DQG�RU�WKH�SUHPLVH�V��RI�DQ�DUJXPHQW� < < <

6(3�$4'3�0� WR�GHWHUPLQH�UHODWLRQVKLSV�EHWZHHQ�LQGHSHQGHQW�DQG�GHSHQGHQW�YDULDEOHV�DQG�UHODWLRQVKLSV�LQ�PRGHOV� < 1 <

6(3�$4'3�0� WR�FODULI\�DQG�RU�UHILQH�D�PRGHO��DQ�H[SODQDWLRQ��RU�DQ�HQJLQHHULQJ�SUREOHP�� 1 < <

6(3�$4'3�0� WKDW�UHTXLUH�VXIILFLHQW�DQG�DSSURSULDWH�HPSLULFDO�HYLGHQFH�WR�DQVZHU��� < 1
 <
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RSWLRQDO�
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6(3�$4'3�0�
WKDW�FDQ�EH�LQYHVWLJDWHG�ZLWKLQ�WKH�VFRSH�RI�WKH�FODVVURRP��RXWGRRU�HQYLURQPHQW��DQG�PXVHXPV�DQG�RWKHU�SXEOLF�IDFLOLWLHV�ZLWK�DYDLODEOH�UHVRXUFHV�DQG��ZKHQ�
DSSURSULDWH��IUDPH�D�K\SRWKHVLV�EDVHG�RQ�REVHUYDWLRQV�DQG�VFLHQWLILF�SULQFLSOHV� < 1
 <

6(3�$4'3�0� WKDW�FKDOOHQJH�WKH�SUHPLVH�V��RI�DQ�DUJXPHQW�RU�WKH�LQWHUSUHWDWLRQ�RI�D�GDWD�VHW� < < 1

6(3�$4'3�0�
'HILQH�D�GHVLJQ�SUREOHP�WKDW�FDQ�EH�VROYHG�WKURXJK�WKH�GHYHORSPHQW�RI�DQ�REMHFW��WRRO��SURFHVV�RU�V\VWHP�DQG�LQFOXGHV�PXOWLSOH�FULWHULD�DQG�FRQVWUDLQWV��
LQFOXGLQJ�VFLHQWLILF�NQRZOHGJH�WKDW�PD\�OLPLW�SRVVLEOH�VROXWLRQV� < < <

/DE�$LGV $PSOLI\ +0+

�(�� 'HYHORSLQJ�DQG�8VLQJ�0RGHOV 7RWDO�&ULWHULRQ�6FRUH � � �

6(3�02'�0� (YDOXDWH�OLPLWDWLRQV�RI�D�PRGHO�IRU�D�SURSRVHG�REMHFW�RU�WRRO� < < <

6(3�02'�0� 'HYHORS�RU�PRGLI\�D�PRGHOÇ�EDVHG�RQ�HYLGHQFH�Æ�WR�PDWFK�ZKDW�KDSSHQV�LI�D�YDULDEOH�RU�FRPSRQHQW�RI�D�V\VWHP�LV�FKDQJHG� < < <

6(3�02'�0� 8VH�DQG�RU�GHYHORS�D�PRGHO�RI�VLPSOH�V\VWHPV�ZLWK�XQFHUWDLQ�DQG�OHVV�SUHGLFWDEOH�IDFWRUV� 3 < <

6(3�02'�0� 'HYHORS�DQG�RU�UHYLVH�D�PRGHO�WR�VKRZ�WKH�UHODWLRQVKLSV�DPRQJ�YDULDEOHV��LQFOXGLQJ�WKRVH�WKDW�DUH�QRW�REVHUYDEOH�EXW�SUHGLFW�REVHUYDEOH�SKHQRPHQD < < <

6(3�02'�0� 'HYHORS�DQG�RU�XVH�D�PRGHO�WR�SUHGLFW�DQG�RU�GHVFULEH�SKHQRPHQD� < < <

6(3�02'�0� 'HYHORS�D�PRGHO�WR�GHVFULEH�XQREVHUYDEOH�PHFKDQLVPV� < < <

6(3�02'�0�
'HYHORS�DQG�RU�XVH�D�PRGHO�WR�JHQHUDWH�GDWD�WR�WHVW�LGHDV�DERXW�SKHQRPHQD�LQ�QDWXUDO�RU�GHVLJQHG�V\VWHPV��LQFOXGLQJ�WKRVH�UHSUHVHQWLQJ�LQSXWV�DQG�RXWSXWV��
DQG�WKRVH�DW�XQREVHUYDEOH�VFDOHV� < < <

/DE�$LGV $PSOLI\ +0+

�(�� 3ODQQLQJ�DQG�&DUU\LQJ�2XW�,QYHVWLJDWLRQV 7RWDO�&ULWHULRQ�6FRUH � � �

6(3�,19�0�
3ODQ�DQ�LQYHVWLJDWLRQ�LQGLYLGXDOO\�DQG�FROODERUDWLYHO\��DQG�LQ�WKH�GHVLJQ��LGHQWLI\�LQGHSHQGHQW�DQG�GHSHQGHQW�YDULDEOHV�DQG�FRQWUROV��ZKDW�WRROV�DUH�QHHGHG�WR�
GR�WKH�JDWKHULQJ��KRZ�PHDVXUHPHQWV�ZLOO�EH�UHFRUGHG��DQG�KRZ�PDQ\�GDWD�DUH�QHHGHG�WR�VXSSRUW�D�FODLP < < <

6(3�,19�0�
&RQGXFW�DQ�LQYHVWLJDWLRQ�DQG�RU�HYDOXDWH�DQG�RU�UHYLVH�WKH�H[SHULPHQWDO�GHVLJQ�WR�SURGXFH�GDWD�WR�VHUYH�DV�WKH�EDVLV�IRU�HYLGHQFH�WKDW�PHHW�WKH�JRDOV�RI�WKH�
LQYHVWLJDWLRQ� < < <

6(3�,19�0� (YDOXDWH�WKH�DFFXUDF\�RI�YDULRXV�PHWKRGV�IRU�FROOHFWLQJ�GDWD� < 3 <

6(3�,19�0� &ROOHFW�GDWD�WR�SURGXFH�GDWD�WR�VHUYH�DV�WKH�EDVLV�IRU�HYLGHQFH�WR�DQVZHU�VFLHQWLILF�TXHVWLRQV�RU�WHVW�GHVLJQ�VROXWLRQV�XQGHU�D�UDQJH�RI�FRQGLWLRQV� < < <

6(3�,19�0� &ROOHFW�GDWD�DERXW�WKH�SHUIRUPDQFH�RI�D�SURSRVHG�REMHFW��WRRO��SURFHVV�RU�V\VWHP�XQGHU�D�UDQJH�RI�FRQGLWLRQV� < < <

/DE�$LGV $PSOLI\ +0+

�(�� $QDO\]LQJ�DQG�,QWHUSUHWLQJ�'DWD 7RWDO�&ULWHULRQ�6FRUH � � �

6(3�'$7$�0� &RQVWUXFW��DQDO\]H��DQG�RU�LQWHUSUHW�JUDSKLFDO�GLVSOD\V�RI�GDWD�DQG�RU�ODUJH�GDWD�VHWV�WR�LGHQWLI\�OLQHDU�DQG�QRQOLQHDU�UHODWLRQVKLSV� < 3 <

6(3�'$7$�0� 8VH�JUDSKLFDO�GLVSOD\V��H�J���PDSV��FKDUWV��JUDSKV��DQG�RU�WDEOHV��RI�ODUJH�GDWD�VHWV�WR�LGHQWLI\�WHPSRUDO�DQG�VSDWLDO�UHODWLRQVKLSV� < 3 <

6(3�'$7$�0� 'LVWLQJXLVK�EHWZHHQ�FDXVDO�DQG�FRUUHODWLRQDO�UHODWLRQVKLSV�LQ�GDWD < 3 <
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6(3�'$7$�0� $QDO\]H�DQG�LQWHUSUHW�GDWD�WR�SURYLGH�HYLGHQFH�IRU�SKHQRPHQD�� < < <

6(3�'$7$�0� $SSO\�FRQFHSWV�RI�VWDWLVWLFV�DQG�SUREDELOLW\��LQFOXGLQJ�PHDQ��PHGLDQ��PRGH��DQG�YDULDELOLW\��WR�DQDO\]H�DQG�FKDUDFWHUL]H�GDWD��XVLQJ�GLJLWDO�WRROV�ZKHQ�IHDVLEOH� < 1 <

6(3�'$7$�0�
&RQVLGHU�OLPLWDWLRQV�RI�GDWD�DQDO\VLV��H�J���PHDVXUHPHQW�HUURU���DQG�RU�VHHN�WR�LPSURYH�SUHFLVLRQ�DQG�DFFXUDF\�RI�GDWD�ZLWK�EHWWHU�WHFKQRORJLFDO�WRROV�DQG�
PHWKRGV��H�J���PXOWLSOH�WULDOV�� 3 < <


6(3�'$7$�0� $QDO\]H�DQG�LQWHUSUHW�GDWD�WR�GHWHUPLQH�VLPLODULWLHV�DQG�GLIIHUHQFHV�LQ�ILQGLQJV� < < <

6(3�'$7$�0� $QDO\]H�GDWD�WR�GHILQH�DQ�RSWLPDO�RSHUDWLRQDO�UDQJH�IRU�D�SURSRVHG�REMHFW��WRRO��SURFHVV�RU�V\VWHP�WKDW�EHVW�PHHWV�FULWHULD�IRU�VXFFHVV� < < <

/DE�$LGV $PSOLI\ +0+

�(�� 8VLQJ�0DWKPHWLFV�DQG�&RPSXWDWLRQDO�'DWD 7RWDO�&ULWHULRQ�6FRUH � � �

6(3�0$7+�0� 8VH�GLJLWDO�WRROV��H�J���FRPSXWHUV��WR�DQDO\]H�YHU\�ODUJH�GDWD�VHWV�IRU�SDWWHUQV�DQG�WUHQGV� < < <
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6(3�0$7+�0� 8VH�PDWKHPDWLFDO�UHSUHVHQWDWLRQV�WR�GHVFULEH�DQG�RU�VXSSRUW�VFLHQWLILF�FRQFOXVLRQV�DQG�GHVLJQ�VROXWLRQV < < <

6(3�0$7+�0� &UHDWH�DOJRULWKPV��D�VHULHV�RI�RUGHUHG�VWHSV��WR�VROYH�D�SUREOHP < 1 <


6(3�0$7+�0�
$SSO\�PDWKHPDWLFDO�FRQFHSWV�DQG�RU�SURFHVVHV��H�J���UDWLR��UDWH��SHUFHQW��EDVLF�RSHUDWLRQV��VLPSOH�DOJHEUD��WR�VFLHQWLILF�DQG�HQJLQHHULQJ�TXHVWLRQV�DQG�
SUREOHPV� < < <

6(3�0$7+�0� 8VH�GLJLWDO�WRROV�DQG�RU�PDWKHPDWLFDO�FRQFHSWV�DQG�DUJXPHQWV�WR�WHVW�DQG�FRPSDUH�SURSRVHG�VROXWLRQV�WR�DQ�HQJLQHHULQJ�GHVLJQ�SUREOHP� < < <

/DE�$LGV $PSOLI\ +0+

�(�� &RQVWUXFWLQJ�([SODQDWLRQV�DQG�'HVLJQLQJ�6ROXWLRQV 7RWDO�&ULWHULRQ�6FRUH � � �

6(3�&('6�0� &RQVWUXFW�DQ�H[SODQDWLRQ�WKDW�LQFOXGHV�TXDOLWDWLYH�RU�TXDQWLWDWLYH�UHODWLRQVKLSV�EHWZHHQ�YDULDEOHV�WKDW�SUHGLFW�V��DQG�RU�GHVFULEH�V��SKHQRPHQD� < < <

6(3�&('6�0� &RQVWUXFW�DQ�H[SODQDWLRQ�XVLQJ�PRGHOV�RU�UHSUHVHQWDWLRQV� < < <

6(3�&('6�0� &RQVWUXFW�D�VFLHQWLILF�H[SODQDWLRQ�EDVHG�RQ�YDOLG�DQG�UHOLDEOH�HYLGHQFH�REWDLQHG�IURP�VRXUFHV��LQFOXGLQJ�WKH�VWXGHQWVÉ�RZQ�H[SHULPHQWV��DQG�WKH�DVVXPSWLRQ�WKDW�WKHRULHV�DQG�ODZV�WKDW�GHVFULEH�WKH�QDWXUDO�ZRUOG�RSHUDWH�WRGD\�DV�WKH\�GLG�LQ�WKH�SDVW�DQG�ZLOO�FRQWLQXH�WR�GR�VR�LQ�WKH�IXWXUH�< < <

6(3�&('6�0� $SSO\�VFLHQWLILF�LGHDV��SULQFLSOHV��DQG�RU�HYLGHQFH�WR�FRQVWUXFW��UHYLVH�DQG�RU�XVH�DQ�H[SODQDWLRQ�IRU�UHDOZRUOG�SKHQRPHQD��H[DPSOHV��RU�HYHQWV� < < <

6(3�&('6�0� $SSO\�VFLHQWLILF�UHDVRQLQJ�WR�VKRZ�ZK\�WKH�GDWD�RU�HYLGHQFH�LV�DGHTXDWH�IRU�WKH�H[SODQDWLRQ�RU�FRQFOXVLRQ� < < <

6(3�&('6�0� $SSO\�VFLHQWLILF�LGHDV�RU�SULQFLSOHV�WR�GHVLJQ��FRQVWUXFW��DQG�RU�WHVW�D�GHVLJQ�RI�DQ�REMHFW��WRRO��SURFHVV�RU�V\VWHP� < < <

6(3�&('6�0� 8QGHUWDNH�D�GHVLJQ�SURMHFW��HQJDJLQJ�LQ�WKH�GHVLJQ�F\FOH��WR�FRQVWUXFW�DQG�RU�LPSOHPHQW�D�VROXWLRQ�WKDW�PHHWV�VSHFLILF�GHVLJQ�FULWHULD�DQG�FRQVWUDLQWV� < < <

6(3�&('6�0� 2SWLPL]H�SHUIRUPDQFH�RI�D�GHVLJQ�E\�SULRULWL]LQJ�FULWHULD��PDNLQJ�WUDGHRIIV��WHVWLQJ��UHYLVLQJ��DQG�UHWHVWLQJ� 3 < <

/DE�$LGV $PSOLI\ +0+

�(�� (QJDJLQJ�LQ�$UJXPHQW�IURP�(YLGHQFH 7RWDO�&ULWHULRQ�6FRUH � � �

6(3�$5*�0� &RPSDUH�DQG�FULWLTXH�WZR�DUJXPHQWV�RQ�WKH�VDPH�WRSLF�DQG�DQDO\]H�ZKHWKHU�WKH\�HPSKDVL]H�VLPLODU�RU�GLIIHUHQW�HYLGHQFH�DQG�RU�LQWHUSUHWDWLRQV�RI�IDFWV� < < 1

6(3�$5*�0�
5HVSHFWIXOO\�SURYLGH�DQG�UHFHLYH�FULWLTXHV�DERXW�RQHÉV�H[SODQDWLRQV��SURFHGXUHV��PRGHOV��DQG�TXHVWLRQV�E\�FLWLQJ�UHOHYDQW�HYLGHQFH�DQG�SRVLQJ�DQG�UHVSRQGLQJ�
WR�TXHVWLRQV�WKDW�HOLFLW�SHUWLQHQW�HODERUDWLRQ�DQG�GHWDLO < < <

6(3�$5*�0�
&RQVWUXFW��XVH��DQG�RU�SUHVHQW�DQ�RUDO�DQG�ZULWWHQ�DUJXPHQW�VXSSRUWHG�E\�HPSLULFDO�HYLGHQFH�DQG�VFLHQWLILF�UHDVRQLQJ�WR�VXSSRUW�RU�UHIXWH�DQ�H[SODQDWLRQ�RU�D�
PRGHO�IRU�D�SKHQRPHQRQ�RU�D�VROXWLRQ�WR�D�SUREOHP < < <

6(3�$5*�0�
0DNH�DQ�RUDO�RU�ZULWWHQ�DUJXPHQW�WKDW�VXSSRUWV�RU�UHIXWHV�WKH�DGYHUWLVHG�SHUIRUPDQFH�RI�D�GHYLFH��SURFHVV��RU�V\VWHP�EDVHG�RQ�HPSLULFDO�HYLGHQFH�FRQFHUQLQJ�
ZKHWKHU�RU�QRW�WKH�WHFKQRORJ\�PHHWV�UHOHYDQW�FULWHULD�DQG�FRQVWUDLQWV� < < 3

6(3�$5*�0� (YDOXDWH�FRPSHWLQJ�GHVLJQ�VROXWLRQV�EDVHG�RQ�MRLQWO\�GHYHORSHG�DQG�DJUHHG�XSRQ�GHVLJQ�FULWHULD < < <

/DE�$LGV $PSOLI\ +0+

�(�� 2EWDLQLQJ��(YDOXDWLQJ��DQG�&RPPXQLFDWLQJ�,QIRUPDWLRQ 7RWDO�&ULWHULRQ�6FRUH � � �

6(3�,1)2�0�
&ULWLFDOO\�UHDG�VFLHQWLILF�WH[WV�DGDSWHG�IRU�FODVVURRP�XVH�WR�GHWHUPLQH�WKH�FHQWUDO�LGHDV�DQG�RU�REWDLQ�VFLHQWLILF�DQG�RU�WHFKQLFDO�LQIRUPDWLRQ�WR�GHVFULEH�
SDWWHUQV�LQ�DQG�RU�HYLGHQFH�DERXW�WKH�QDWXUDO�DQG�GHVLJQHG�ZRUOG�V�� < < <

6(3�,1)2�0�
,QWHJUDWH�TXDOLWDWLYH�DQG�RU�TXDQWLWDWLYH�VFLHQWLILF�DQG�RU�WHFKQLFDO�LQIRUPDWLRQ�LQ�ZULWWHQ�WH[W�ZLWK�WKDW�FRQWDLQHG�LQ�PHGLD�DQG�YLVXDO�GLVSOD\V�WR�FODULI\�FODLPV�
DQG�ILQGLQJV� < < <

6(3�,1)2�0�
*DWKHU��UHDG��DQG�V\QWKHVL]H�LQIRUPDWLRQ�IURP�PXOWLSOH�DSSURSULDWH�VRXUFHV�DQG�DVVHVV�WKH�FUHGLELOLW\��DFFXUDF\��DQG�SRVVLEOH�ELDV�RI�HDFK�SXEOLFDWLRQ�DQG�
PHWKRGV�XVHG��DQG�GHVFULEH�KRZ�WKH\�DUH�VXSSRUWHG�RU�QRW�VXSSRUWHG�E\�HYLGHQFH < < <

6(3�,1)2�0� (YDOXDWH�GDWD��K\SRWKHVHV��DQG�RU�FRQFOXVLRQV�LQ�VFLHQWLILF�DQG�WHFKQLFDO�WH[WV�LQ�OLJKW�RI�FRPSHWLQJ�LQIRUPDWLRQ�RU�DFFRXQWV� 1 3 3
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6(3�,1)2�0� &RPPXQLFDWH�VFLHQWLILF�DQG�RU�WHFKQLFDO�LQIRUPDWLRQ��H�J��DERXW�D�SURSRVHG�REMHFW��WRRO��SURFHVV��V\VWHP��LQ�ZULWLQJ�DQG�RU�WKURXJK�RUDO�SUHVHQWDWLRQV� < < <
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