
��$GGLQJ�	�6XEWUDFWLQJ
ΖQWHJHUV

6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

&RPSHWHQFLHV

&RQWHQW��FRPELQH��UDWLRQDO�QXPEHU��LUUDWLRQDO�QXPEHU��UHDO�QXPEHUV��LQWHJHU��DEVROXWH�YDOXH�
KRUL]RQWDO��YHUWLFDO��LQWHJHU��VXP��VDPH�VLJQ��RSSRVLWH��LQWHJHU��GLIIHUHQW�VLJQ��LQYHUVH�SURSHUW\�RI
DGGLWLRQ��DGGLWLYH�LQYHUVH��VHD�OHYHO��FRPPXWDWLYH�SURSHUW\��DVVRFLDWLYH�SURSHUW\��ORVV��JDLQ�
DVFHQG
$FDGHPLF���PRGHO��UHSUHVHQW��ODEHO��FRQGXFW��FDOFXODWH��DSSO\��GHVLJQ

7H[WERRN��
��16������16������((��

Ζ�FDQ�PRGHO�DGGLWLRQ�RI�LQWHJHUV�ZLWK�WKH�VDPH�VLJQ�RQ�D�YHUWLFDO�DQG�KRUL]RQWDO�QXPEHU�OLQH�
Ζ�FDQ�DGG�LQWHJHUV�ZLWK�WKH�VDPH�VLJQ�
Ζ�FDQ�PRGHO�DGGLWLRQ�VXEWUDFWLRQ�RI�LQWHJHUV�ZLWK�GLIIHUHQW�VLJQV�RQ�D�YHUWLFDO�DQG�KRUL]RQWDO�QXPEHU�OLQH��
Ζ�FDQ�DGG�LQWHJHUV�ZLWK�WKH�GLIIHUHQW�VLJQV��
Ζ�FDQ�H[SODLQ�KRZ�RSRLVLWH�LQWHJHUV�KDYH�D�VXP�RI�]HUR�
Ζ�FDQ�PRGHO�VXEWUDFWLQJ�LQWHJHUV�RQ�D�YHUWLFDO�DQG�KRUL]RQWDO�QXPEHU�OLQH�
Ζ�FDQ�UHZULWH�D�VXEWUDFWLRQ�H[SUHVVLRQ�WR�DQ�HTXLYDOHQW�DGGLWLRQ�H[SUHVVLRQ�XVLQJ�DGGLWLYH�LQYHUVH��
Ζ�FDQ�DGG�VXEWUDFW�LQWHJHUV�
Ζ�FDQ�VROYH�PXOWL�VWHS�UHDO�ZRUOG�SUREOHPV�LQYROYLQJ�DGGLWLRQ�DQG�VXEWUDFWLRQ�RI�LQWHJHUV�

��6WXGHQW�FDQ�DSSO\�QXPEHU�VHQVH�DQG�PDWKHPDWLFDO�RSHUDWLRQV�ZLWKLQ�QXPEHU�V\VWHPV�WR�VROYH�SUREOHPV�
��6WXGHQW�FDQ�H[WHQG�XQGHUVWDQGLQJ�RI�WKH�UHDO�QXPEHU�V\VWHP�WR�LQWHJHUV�DQG�DEVROXWH�YDOXHV��
��6WXGHQW�FDQ�DGG�DQG�VXEWUDFW�UDWLRQDO�QXPEHUV�H[SUHVVHG�DV�LQWHJHUV�LQ�FRQWH[W�
��6WXGHQW�FDQ�IOXHQWO\��HIIHFWLYHO\��DFFXUDWHO\��DQG�IOH[LEO\��DGG�DQG�VXEWUDFW�UDWLRQDO�QXPEHUV�H[SUHVVHG�DV
GHFLPDOV�LQ�FRQWH[W�
��6WXGHQW�FDQ�HYDOXDWH�PXOWL�VWHS�H[SUHVVLRQV�WR�VROYH�PDWKHPDWLFDO�SUREOHPV�
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���0XOWLSO\�	�'LYLGH
ΖQWHJHUV

6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

&RPSHWHQFLHV

&RQWHQW��SURGXFW��RSSRVLWH��LQWHJHU��DEVROXWH�YDOXH��TXRWLHQW��XQGHILQHG��VHDO�OHYHO��KRUL]RQWDO�
YHUWLFDO��GLIIHUHQFH��VDPH��VLJQ��LQYHUVH�SURSHUW\�RI�DGGLWLRQ��DGGLWLYH�LQYHUVH�FRPPXWDWLYH
SURSHUW\��ORVV��JDLQ��DVFHQG��GHVFHQG��GHFUHDVH��LQFUHDVH
$FDGHPLF���PRGHO��FRQGXFW��GHWHUPLQH��FDOFXODWH��VROYH��HVWLPDWH��DSSO\

7H[WERRN��0F*UDZ�+LOO����16������16������((��

Ζ�FDQ�PXOWLSO\�LQWHJHUV��
Ζ�FDQ�GLYLGH�LQWHJHUV��
Ζ�FDQ�XVH�RUGHU�RI�RSHUDWLRQV�WR�VROYH�PXOWL�VWHS�LQWHJHU�H[SUHVVLRQV
Ζ�FDQ�VROYH�PXOWL�VWHS�UHDO�ZRUOG�SUREOHPV�LQYROYLQJ�LQWHJHUV�

���6WXGHQW�FDQ�DSSO\�QXPEHU�VHQVH�DQG�PDWKHPDWLFDO�RSHUDWLRQV�ZLWKLQ�QXPEHU�V\VWHPV�WR�VROYH
SUREOHPV�
��6WXGHQW�FDQ�H[WHQG�XQGHUVWDQGLQJ�RI�WKH�UHDO�QXPEHU�V\VWHP�WR�LQWHJHUV�DQG�DEVROXWH�YDOXHV�
��6WXGHQW�FDQ�PXOWLSO\�DQG�GLYLGH�UDWLRQDO�QXPEHUV�H[SUHVVHG�DV�LQWHJHUV�LQ�FRQWH[W�

https://community.ksde.org/LinkClick.aspx?fileticket=M8XHtjCrK0Q%3D&tabid=5559&mid=13575


���5DWLRQDO�1XPEHUV
6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

&RPSHWHQFLHV

&RQWHQW��UDWLRQDO�QXPEHU��UDWLR��WHUPLQDWLQJ��UHSHDWLQJ��LPSURSHU�IUDFWLRQ��PL[HG�QXPEHU�
VLPSOHVW�IRUP��FRQYHUW�WR�HTXLYDOHQW�IRUPV��FRPELQH��FRPPRQ�GHQRPLQDWRU��SODFH�YDOXH�
GLIIHUHQFH��LQYHUVH��DGGLWLYH�LQYHUVH��SURGXFW��TXRWLHQW��FRPSOH[�IUDFWLRQ��UHFLSURFDO�
PXOWLSOLFDWLYH�LQYHUVH��HVWLPDWLRQ��VXP
$FDGHPLF���HVWLPDWH��FRPSDUH��FRPSXWH��UHDVRQ��VROYH

7H[WERRN���
��16������16������16������((��

Ζ�FDQ�FKDQJH�UDWLRQDO�QXPEHUV��IUDFWLRQ��WR�WKH�GHFLPDO�IRUP�E\�XVLQJ�ORQJ�GLYLVLRQ�
Ζ�FDQ�FKDQJH�D�GHFLPDO�WR�D�IUDFWLRQ�
Ζ�FDQ�DGG�QHJDWLYH�DQG�SRVLWLYH�IUDFWLRQV�	�GHFLPDOV��
Ζ�FDQ�DGG�QHJDWLYH�DQG�SRVLWLYH�IUDFWLRQV�WR�QHJDWLYH�DQG�SRVLWLYH�GHFLPDOV�
Ζ�FDQ�H[SODLQ�KRZ�RSSRVLWH�UDWLRQDO�QXPEHUV�KDYH�D�VXP�RI�]HUR�
Ζ�FDQ�PRGHO�DGGLWLRQ�RI�UDWLRQDO�QXPEHUV�RQ�D�QXPEHU�OLQH�
Ζ�FDQ�UHZULWH�D�UDWLRQDO�VXEWUDFWLRQ�H[SUHVVLRQ�WR�DQ�HTXLYDOHQW�DGGLWLRQ�H[SUHVVLRQ�XVLQJ�DGGLWLYH�LQYHUVH�SURSHUW\�
Ζ�FDQ�DGG�VXEWUDFW�GHFLPDOV�DQG�IUDFWLRQV�
Ζ�FDQ�ILQG�WKH�GLVWDQFH�EHWZHHQ�WZR�UDWLRQDO�QXPEHUV�
Ζ�FDQ�PXOWLSO\�	�GLYLGH�QHJDWLYH�DQG�SRVLWLYH�IUDFWLRQV��LQFOXGLQJ�PL[HG�QXPEHUV��DQG�GHFLPDOV�
Ζ�FDQ�UHZULWH�D�FRPSOH[�IUDFWLRQ�DV�DQ�HTXLYDOHQW�PXOWLSOLFDWLRQ�H[SUHVVLRQ�
Ζ�FDQ�VROYH�UHDO�ZROG�SUREOHPV�ZLWK�UDWLRQDO�QXPEHUV�LQ�DQ\�IRUP�
Ζ�FDQ�XVH�HVWLPDWLRQ�VWUDWHJLHV�WR�FKHFN�IRU�UHDVRQDEOHQHVV

��6WXGHQW�FDQ�DGG��VXEWUDFW��PXOWLSO\��DQG�GLYLGH�UDWLRQDO�QXPEHUV�H[SUHVVHG�DV�LQWHJHUV�LQ�FRQWH[W�
��6WXGHQW�FDQ�VROYH�SUREOHPV�LQYROYLQJ�GLYLVLRQ�RI�IUDFWLRQV�DQG�LQWHUSUHW�WKH�PHDQLQJ�RI�WKH�TXRWLHQW�DV�UHODWHG�WR
WKH�FRQWH[W�RI�WKH�SUREOHP��
��6WXGHQW�FDQ�IOXHQWO\��HIIHFWLYHO\��DFFXUDWHO\��DQG�IOH[LEO\��GLYLGH�ZKROH�QXPEHUV�LQ�FRQWH[W��
��6WXGHQW�FDQ�IOXHQWO\��HIIHFWLYHO\��DFFXUDWHO\��DQG�IOH[LEO\��DGG��VXEWUDFW��PXOWLSO\�DQG�GLYLGH�UDWLRQDO�QXPEHUV
H[SUHVVHG�DV�GHFLPDOV�LQ�FRQWH[W�
��6WXGHQW�FDQ�VROYH�UHDO�ZRUOG�SUREOHPV�ZLWK�SRVLWLYH�DQG�QHJDWLYH�UDWLRQDO�QXPEHUV�LQ�DQ\�IRUP�XVLQJ�WRROV
VWUDWHJLFDOO\�
��6WXGHQW�FDQ�HYDOXDWH�PXOWL�VWHS�H[SUHVVLRQV�WR�VROYH�PDWKHPDWLFDO�SUREOHPV�
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���5DWHV�	
3URSRUWLRQDOLW\

6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

&RPSHWHQFLHV

&RQWHQW��UDWH��XQLW�UDWH��TXDQWLW\��FRQVWDQW�UDWH�RI�FKDQJH��FRQVWDQW�RI�SURSRUWLRQDOLW\�
SURSRUWLRQDO�TXDQWLW\��SURSRUWLRQDO��QRQ�SURSRUWLRQDO��[�D[LV��\�D[LV��RUGHUHG�SDLU��RULJLQ
$FDGHPLF���FRQVWUXFW��FRPSDUH��LGHQWLI\��RUJDQL]H��JUDSK��DQDO\]H��LQWHUSUHW

7H[WERRN����53������53��

Ζ�FDQ�ZULWH�D�UDWH�DV�D�IUDFWLRQ�ZLWK�ODEHOV�
Ζ�FDQ�FRQYHUW�D�UDWH�WR�D�XQLW�UDWH��
Ζ�FDQ�GHWHUPLQH�LI�D�WDEOH�UHSUHVHQWV�D�SURSRUWLRQDO�UHODWLRQVKLS�EHWZHHQ�WZR�TXDQWLWLHV
Ζ�FDQ�FDOFXODWH�D�FRQVWDQW�UDWH�RI�FKDQJH�IURP�D�SURSRUWLRQDO�WDEOH��
Ζ�FDQ�FUHDWH�D�SURSRUWLRQDO�WDEOH�ZLWK�D�NQRZQ�FRQVWDQW�UDWH�RI�FKDQJH�
Ζ�FDQ�UHFRJQL]H�D�FRQVWDQW�UDWH�RI�FKDQJH�DV�DQ�HTXDWLRQ�LQ�WKH�IRUP�N� �\�[
Ζ�FDQ�ZULWH�DQ�HTXDWLRQ�LQ�WKH�IRUP�RI�\� �N[�WR�UHSUHVHQW�WKH�UHODWLRQVKLS�EHWZHHQ�WZR�TXDQWLWLHV�
Ζ�FDQ�UHFRJQL]H�D�SURSRUWLRQDO�YV�QRQ�SURSRUWLRQDO�JUDSK�
Ζ�FDQ�LGHQWLI\�D�SRLQW�RQ�D�SURSRUWLRQDO�JUDSK�DQG�GHVFULEH�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�WZR�TXDQLWLWHV
Ζ�FDQ�LGHQWLI\�WKH�SRLQW�����N��DV�WKH�FRQVWDQW�UDWH�RI�FKDQJH�LQ�D�SURSRUWLRQDO�JUDSK
Ζ�FDQ�FDOFXODWH�WKH�FRQVWDQW�UDWH�RI�FKDQJH�IURP�DQ\�SRLQW�RQ�D�SURSRUWLRQDO�JUDSK�

��6WXGHQW�FDQ�FRPSXWH�D�XQLW�UDWH�DVVRFLDWHG�ZLWK�UDWLRV�RI�IUDFWLRQV�ZLWK�OLNH�RU�GLIIHUHQW�XQLWV��
��6WXGHQW�FDQ�UHFRJQL]H�DQG�UHSUHVHQW�SURSRUWLRQDO�UHODWLRQVKLSV�EHWZHHQ�TXDQWLWLHV��
��6WXGHQW�FDQ�GHFLGH�ZKHWKHU�WZR�TXDQWLWLHV�DUH�LQ�D�SURSRUWLRQDO�UHODWLRQVKLSV�E\�JUDSKLQJ�RQ�D
FRRUGLQDWH�SODQH�DQG�REVHUYLQJ�ZKHWKHU�WKH�JUDSK�LV�D�VWUDLJKW�OLQH�WKURXJK�WKH�RULJLQ��
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��3URSRUWLRQV�	
3HUFHQWV

6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

&RPSHWHQFLHV

��53������((��

��6WXGHQW�FDQ�XVH�SURSRUWLRQDO�UHODWLRQVKLSV�WR�VROYH�PXOWLVWHS�UDWLR�DQG�SHUFHQW
SUREOHPV��
��6WXGHQW�FDQ�XQGHUVWDQG�WKDW�UHZULWLQJ�DQ�H[SUHVVLRQ�LQ�GLIIHUHQW�IRUPV�LQ�D�SUREOHPV
FRQWH[W�FDQ�VKHG�OLJKW�RQ�WKH�SUREOHP�DQG�KRZ�WKH�TXDWLWLHV�LQ�LW�DUH�UHODWHG��

Ζ�FDQ�FDOFXODWH�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�EHWZHHQ�WZR�TXDQWLWLHV�
Ζ�FDQ�FDOFXODWH�D�QHZ�DPRXQW�JLYHQ�WKH�RULJLQDO�DQG�WKH�SHUFHQW�LQFUHDVH�RU�SHUFHQW�GHFUHDVH
Ζ�FDQ�ZULWH�DQ�H[SUHVVLRQ�WR�UHSUHVHQW�D�SHUFHQW�LQFUHDVH�RU�SHUFHQW�GHFUHDVH
Ζ�FDQ�ZULWH�DQ�H[SUHVVLRQ�WR�UHSUHVHQW�D�QHZ�DPRXQW�JLYHQ�D�SHUFHQW�LQFUHDVH�RU�SHUFHQW�GHFUHDVH
Ζ�FDQ�VROYH�ZRUG�SUREOHPV�XVLQJ�SURSRUWLRQDO�UHODWLRQVKLSV�DQG�SHUFHQWV��

&RQWHQW��SHUFHQW��UDWLR��SURSRUWLRQ��SHUFHQW�FKDQJH��PDUN�XS��PDUN�GRZQ��SURILW�
LQFUHDVH��GHFUHDVH��UHWDLO�SULFH��VDOH�SULFH��GLVFRXQW��WD[��WLS��FRPPLVVLRQ��LQWHUHVW
$FDGHPLF��FRPSXWH��FUHDWH��DSSO\

7H[WERRN��
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��([SUHVVLRQV�	�(TXDWLRQV

6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

&RPSHWHQFLHV

��((������((��

��6WXGHQW�FDQ�DSSO\�SURSHUWLHV�RI�RSHUDWLRQV�DV�VWUDWHJLHV�WR�DGG��VXEWUDFW��IDFWRU��DQG�H[SDQG�OLQHDU
H[SUHVVLRQV�ZLWK�UDWLRQDO�FRHIILFLHQWV��
��6WXGHQW�FDQ�XVH�YDULDEOHV�WR�UHSUHVHQW�TXDQWLWLHV�LQ�D�UHDO�ZRUOG�RU�PDWKHPDWLFDO�SUREOHP��DQG�FRQVWUXFW
VLPSOH�HTXDWLRQV�WR�VROYH�SUREOHPV�E\�UHDVRQLQJ�DERXW�WKH�TXDQWLWLHV��
��6WXGHQW�FDQ�VROYH�ZRUG�SUREOHPV�OHDGLQJ�WR�HTXDWLRQV�RI�WHK�IRUP�S[�T� U�DQG�S�[�T�� U��6WXGHQW�FDQ
FRPSDUH�DQ�DOJHEUDLF�VROXWLRQ�WR�DQ�DULWKPHWLF�VROXWLRQ�

Ζ�FDQ�ZULWH�DOJHEUDLF�H[SUHVVLRQV�IURP�UHDO�ZRUOG�SUREOHPV
Ζ�FDQ�XVH�FRPPXWDWLYH�DQG�DVVRFLDWLYH�SURSHUWLHV�WR�FRPELQH�OLNH�WHUPV�DQG�VLPSOLI\�DOJHEUDLF�H[SUHVVLRQV
Ζ�FDQ�XVH�GLVWULEXWLYH�SURSHUW\�WR�UHZULWH�WKH�DQ�DOJHEUDLF�H[SUHVVLRQ�
Ζ�FDQ�IDFWRU�H[SUHVVLRQV�WR�ZULWH�DQG�DOJHEUDLF�H[SUHVVLRQ�DV�D�SURGXFW�RI�WZR�WHUPV��
Ζ�FDQ�VROYH�RQH�VWHS�HTXDWLRQV�ZLWK�UDWLRQDO�QXPEHUV�XVLQJ�LQYHUVH�RSHUDWLRQV�
Ζ�FDQ�ZULWH�D�RQH�VWHS�HTXDWLRQ�IURP�D�UHDO�ZRUOG�VLWXDWLRQV
Ζ�FDQ�ZULWH�D�WZR�VWHS�HTXDWLRQ�IURP�ZRUG�SUREOHPV��
Δ�FDQ�VROYH�D�WZR�VWHS�HTXDWLRQ�XVLQJ�LQYHUVH�RSHUDWLRQV�
Ζ�FDQ�VROYH�D�UHDO�ZRUOG�SUREOHP�E\�ZULWLQJ�DQ�HTXDWLRQ�WR�UHSUHVHQW�WKH�VLWXDWLRQ�DQG�XVLQJ�LQYHUVH�RSHUDWLRQV�WR�ILQG
WKH�VROXWLRQ��

&RQWHQW��FRQVWDQW��FRHIILFLHQW��IDFWRULDO��GLVWULEXWH��H[SUHVVLRQ��HTXDWLRQ��YDULDEOH��WHUP�
FRQVWDQW�WHUP��YDULDEOH�WHUP��DOJHEUDLF�H[SUHVVLRQ��DGGLWLYH�LQYHUVH��PXOWLSOLFDWLYH
LQYHUVH��UDWLRQDO�QXPEHU��VXEVWLWXWLRQ�SURSHUW\��UHFLSURFDO��YDULDEOH��FRQVWDQW�UDWH
$FDGHPLF��VLPSOLI\��HYDOXDWH��VROYH��HYDOXDWH��FRQVWUXFW��RUJDQL]H��UHSUHVHQW

7H[WERRN��
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��ΖQHTXDOLWLHV
6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

&RPSHWHQFLHV

��((��

��6WXGHQW�FDQ�XVH�YDULDEOHV�WR�UHSUHVHQW�TXDQWLWLHV�LQ�D�UHDO�ZRUOG�RU�PDWKHPDWLFDO
SUREOHP��DQG�FRQVWUXFW�VLPSOH�LQHTXDOLWLHV�WR�VROYH��
��6WXGHQW�FDQ�XVH�LQHTXDOLWLHV�RI�WKH�IRUP�S[�T!U�RU�S[�T��U��ZKHUH�S�DQG�T�DQG�U�DUH
VSHFLILF�UDWLRQDO�QXPHUV��6WXGHQW�FDQ�*UDSK�WKH�VROXWLRQ�VHW�DQG�LQWHUSUHW�LW�LQ�WKH�FRQWH[W
RI�WKH�SUREOHP�

Ζ�FDQ�ZULWH�D�RQH�VWHS�DQG�WZR�VWHS�LQHTXDOLW\�IURP�UHDO�ZRUOG�SUREOHPV
Ζ�FDQ�VROYH�RQH�VWHS�DQG�WZR�VWHS�ZLWK�UDWLRQDO�QXPEHUV�LQHTXDOLWLHV�XVLQJ�LQYHUVH
RSHUDWLRQV��
Ζ�FDQ�JUDSK�WKH�VROXWLRQ�WR�DQ�LQHTXDOLW\�

&RQWHQW��FRQVWDQW��FRHIILFLHQW��H[SUHVVLRQ��HTXDWLRQ��LQHTXDOLW\��FRQVWDQW�UDWH��YDULDEOH�
WHUPV��DGGLWLYH�LQYHUVH��PXOWLSOLFDWLYH�LQYHUVH��VXEVWLWXWLRQ��VROXWLRQ�VHW
$FDGHPLF��UHSUHVHQW��RUJDQL]H��FRQVWUXFW

7H[WERRN��
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��0RGHOLQJ�*HRPHWULF
)LJXUHV

6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

&RPSHWHQFLHV
��6WXGHQW�FDQ�VROYH�SUREOHPV�LQYROYLQJ�VFDOH�GUDZLQJV�RI�JHRPHWULF�ILJXUHV��LQFOXGLQJ�FRPSXWLQJ�DFWXDO
OHQJWKV�DQG�DUHDV�IURP�D�VFDOH�GUDZLQJ��DQG�UHSURGXFLQJ�D�VFDOH�GUDZLQJ�DW�D�GLIIHUHQW�VFDOH�
��6WXGHQW�FDQ�GHVFULEH�WKH�WZR�GLPHQVLRQDO�ILJXUHV�WKDW�UHVXOW�IURP�VOLFLQJ�WKUHH�GLPHQVLRQDO�ILJXUHV��
��6WXGHQW�FDQ�XVH�IDFWV�DERXW�VXSSOHPHQWDU\��FRPSOHPHQWDU\��YHUWLFDO��DQG�DGMDFHQW�DQJOHV�LQ�D�PXOWL�
VWHS�SUREOHP�WR�ZULWH�DQG�VROYH�VLPSOH�HTXDWLRQV�IRU�DQ�XQNQRZQ�DQJOH�LQ�D�ILJXUH��

Ζ�FDQ�XVH�SURSRUWLRQDO�UHODWLRQVKLSV�WR�FDOFXODWH�D�VFDOH�RI�D�GUDZLQJ�DQG�DQ�DFWXDO�REMHFW�
Ζ�FDQ�LGHQWLI\�FRUUHVSRQGLQJ�VLGHV�RI�VLPLODU�VKDSHV
Ζ�FDQ�VHW�XS�DQG�VROYH�SURSRUWLRQV�WR�ILQG�XQNQRZQ�OHQJWKV�IRU�D�SUREOHP�XVLQJ�VFDOH�
Ζ�FDQ�UHSURGXFH�D�VFDOH�GUDZLQJ�XVLQJ�D�GLIIHUHQW�VFDOH�
Ζ�FDQ�GHVFULEH�WKH���GLPHQVLRQDO�VKDSH�WKDW�RFFXUV�ZKHQ�Δ�VOLFH�D���GLPHQVLRQDO�ILJXUHV�
Ζ�FDQ�LGHQWLI\�VXSSOHPHQWDU\��FRPSOHPHQWDU\��YHUWLFDO��DQG�DGMDFHQW�DQJOHV��
Ζ�FDQ�VROYH�IRU�D�PLVVLQJ�DQJOH�PHDVXUHPHQW�XVLQJ�DQ�H[SUHVVLRQ�RU�HTXDWLRQ�

&RQWHQW��DUHD��OHQJWK��FRUUHVSRQGLQJ�VLGH��SURSRUWLRQ��URWDWH��HGJH��GLDJRQDO�
KRUL]RQWDO��YHUWLFDO��SODQH����GLPHQVLRQDO����GLPHQVLRQDO
$FDGHPLF��FRQQHFW��LQIHU��DSSO\

7H[WERRN��
��*������*������*�
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��&LUFXPIHUHQFH�
$UHD��	�9ROXPH

6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

&RPSHWHQFLHV

��6WXGHQW�FDQ�VROYH�UHDO�ZRUOG�DQG�PDWKHPDWLFDO�SUREOHPV�LQYROYLQJ�FLUFXPIHUHQFH�DQG�DUHD�RI�FLUFOHV�
��6WXGHQW�FDQ�VROYH�UHDO�ZRUOG�DQG�PDWKHPDWLFDO�SUREOHPV�LQYROYLQJ�DUHD�RI���'�3RO\JRQV�
��6WXGHQW�FDQ�VROYH�UHDO�ZRUOG�DQG�PDWKHPDWLFDO�SUREOHPV�LQYROYLQJ�VXUIDFH�DUHD�RI�WKUHH�GLPHQVLRQDO
REMHFWV�FRPSRVHG�RI�FXEHV��DQG�ULJKW�SULVPV��

Ζ�FDQ�LGHQWLI\�UDGLXV�DQG�GLDPHWHU�RI�D�FLUFOH
Ζ�FDQ�FDOFXODWH�WKH�UDGLXV�RI�D�FLUFOH�JLYHQ�LWV�GLDPHWHU�
Ζ�FDQ�FDOFXODWH�WKH�GLDPHWHU�RI�D�FLUFOH�JLYHQ�LWV�UDGLXV�
Ζ�FDQ�XVH�D�IRUPXOD�WR�FDOFXODWH�WKH�FLUFXPIHUHQFH�RI�D�FLUFOH�ZKHQ�JLYHQ�LWV�UDGLXV�RU�GLDPHWHU��
Ζ�FDQ�XVH�WKH�IRUPXOD�HTXDWLRQ�IRU�FLUFXPIHUHQFH�WR�VROYH�SUREOHPV�ZLWK�FLUFOHV�
Ζ�FDQ�FDOFXODWH�WKH�DUHD�RI�D�FLUFOH�XVLQJ�D�IRUPXOD�DQG�ZKHQ�JLYHQ�D�UDGLXV�RU�GLDPHWHU��
Ζ�FDQ�ILQG�WKH�UDGLXV�RU�GLDPHWHU�LI�JLYHQ�DQ�DUHD�RI�D�FLUFOH��
Ζ�FDQ�XVH�WKH�DUHD�IRUPXOD�IRU�FLUFOHV�WR�VROYH�UHDO�ZRUOG�SUREOHPV��
Ζ�FDQ�XVH�IRUPXODV�WR�ILQG�WKH�DUHD�RI�VTXDUHV��UHFWDQJOHV��WULDQJOHV��FLUFOHV��WUDSH]RLGV�
Ζ�FDQ�FDOFXODWH�WKH�DUHD�RI�FRPSRVLWH�ILJXUHV��
Ζ�FDQ�LGHQWLI\�WKH�EDVH�RI�D�ULJKW�SULVP�DQG�FDOFXODWH�LWV�DUHD�DQG�SHULPHWHU�
Ζ�FDQ�LGHQWLI\�WKH�KHLJKW�RI�D�ULJKW�SULVP
Ζ�FDQ�FDOFXODWH�WKH�VXUIDFH�DUHD�RI�D�ULJKW�SULVP�XVLQJ�WKH�IRUPXOD�6$ �%�SK
Ζ�FDQ�FDOFXODWH�WKH�YROXPH�RI�D�ULJKW�SULVP�XVLQJ�WKH�IRUPXOD�9 %K

&RQWHQW��FLUFXPIHUHQFH��UDGLXV��GLDPHWHU��IRUPXOD��HTXDWLRQ��3L��DUHD��FRPSRVLWH�ILJXUH�
SRO\JRQ��VTXDUH��UHFWDQJOH��WULDQJOH��WUDSH]RLG��FLUFOH��VHPL�FLUFOH��EDVH��KHLJKW��SHULPHWHU�
VXUIDFH��QHWV
$FDGHPLF��DSSO\��VROYH
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��5DQGRP�6DPSOHV�	
3RSXODWLRQV

6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

&RPSHWHQFLHV

��63������63������53��

��6WXGHQW�FDQ�XVH�UDQGRP�VDPSOLQJ�WR�GUDZ�LQIHUHQFHV�DERXW�D�SRSXODWLRQ
��6WXGHQW�FDQ�XVH�GDWD�IURP�D�UDQGRP�VDPSOH�WR�GUDZ�LQIHUHQFHV�DERXW�D
SRSXODWLRQ�ZLWK�DQ�XQNQRZQ�FKDUDFWHULVWLF�RI�LQWHUHVW�

Ζ�FDQ�XQGHUVWDQG�WKDW�VDPSOHV�&$1�UHSUHVHQW�D�SRSXODWLRQ�LI�LW�LV�UDQGRP�DQG�KDV�D�ODUJH�HQRXJK
VDPSOH�VL]H��
Ζ�FDQ�UHFRJQL]H�ELDV�LQ�VDPSOLQJ�
Ζ�FDQ�VHW�XS�SURSRUWLRQV�WR�SUHGLFW�RU�PDNH�DQ�LQIHUHQFH�DERXW�D�SRSXODWLRQ�EDVHG�RQ�GDWD�IURP�D
VDPSOH�
Ζ�FDQ�XVH�GRW�SORWV�WR�PDNH�LQIHUHQFHV�DERXW�D�SRSXODWLRQ
Ζ�FDQ�XVH�ER[�SORWV�WR�PDNH�LQIHUHQFH�DERXW�D�SRSXODWLRQ�

&RQWHQW��VDPSOH��UDQGRP��ELDV��UHSUHVHQWDWLYH��SURSRUWLRQ��GRW�SORW��ER[�SORW��ORZHU
TXDUWLOH��XSSHU�TXDUWLOH��PHGLDQ��UDQJH��LQQHU�TXDUWLOH
$FDGHPLF��LQIHU��FRQVWUXFW
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��$QDO\]LQJ�	�&RPSDULQJ
'DWD
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Ζ�FDQ

9RFDE

&RPSHWHQFLHV

��63������63��

��6WXGHQW�FDQ�DSSO\�FRQFHSWV�RI�VWDWLVWLFDO�PHDVXUHV�RI�FHQWHU�DQG�YDULDELOLW\�WR
VXPPDUL]H�DQG�GHVFULEH�RQH�YDULDEOH�GDWD�GLVWULEXWLRQ��

Ζ�FDQ�FRPSDUH�GRW�SORWV�IRU�PHDQ��PHGLDQ��PRGH��DQG�UDQJH�
Ζ�FDQ�XVH�GRW�SORWV�WR�DQDO\]H�D�GDWD�VHW�ZLWK�UHVSHFW�WR�LWV�FHQWHU�DQG�VSUHDG��
Ζ�FDQ�YLVXDOO\�FRPSDUH�WZR�GRW�SORWV�DQG�LQIHU�LQIRUPDWLRQ�EDVHG�RQ�VKDSH��PHDVXUHV�RI�FHQWHU�
VSUHDG��GLVWULEXWLRQ��DQG�RXWOLHUV��
Ζ�FDQ�FDOFXODWH�WKH�LQQHU�4XDUWLOH�5DQJH��Δ45��DQG�WKH�UDQJH�RI�WKH�GDWD�VHW�IURP�D�ER[�SORW
Ζ�FDQ�ILQG�WKH�OHDVW�YDOXH��JUHDWHVW�YDOXH��PHGLDQ�YDOXH��ORZHU�TXDUWLOH�YDOXH��DQG�XSSHU�TXDUWLOH
YDOXH�RQ�D�ER[�SORW
Ζ�FDQ�FRPSDUH�ER[�SORWV�IRU�UDQJH��Δ45��DQG�PHGLDQV��
Ζ�FDQ�PDNH�LQIHUHQFHV�DERXW�YDULDELOLW\�FRPSDULQJ�WZR�ER[�SORWV��

&RQWHQW��PHDQ��PHGLDQ��PRGH��UDQJH��VSUHDG��GLVWULEXWLRQ��PHDVXUHV�RI�FHQWHU��RXWOLHUV�
VNHZHG��FOXVWHUV��YDULDELOLW\��LQWHUTXDUWLOH�UDQJH��TXDUWLOH��ORZHU�TXDUWLOH��XSSHU�TXDUWLOH
$FDGHPLF��FRPSDUH��DQDO\]H��LGHQWLI\
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&RPSHWHQFLHV

��63������63������63��

��6WXGHQWV�XQGHUVWDQG�WKDW�WKH�SUREDELOLW\�RI�D�FKDQFH�HYHQW�LV�D�QXPEHU�EHWZHHQ���DQG���WKDW
H[SUHVVHV�WKH�OLNHOLKRRG�RI�WKH�HYHQW�RFFXUULQJ��/DUJHU�QXPEHUV�LQGLFDWH�JUHDWHU�OLNHOLKRRG��
��6WXGHQW�FDQ�DSSUR[LPDWH�WKH�SUREDELOLW\�RI�D�FKDQFH�HYHQW�E\�FROOHFWLQJ�GDWD�RQ�WKH�FKDQFH
SURFHVV�WKDW�SURGXFHV�LW�DQG�REVHUYLQJ�LWV�ORQJ�UXQ�UHODWLYH�IUHTXHQF\��
��6WXGHQW�FDQ�ILQG�WKH�SUREDELOLWLHV�RI�FRPSRXQG�HYHQWV�XVLQJ�WDEOHV�DQG�VLPXODWLRQV�

Ζ�FDQ�ZULWH�SUREDELOLW\�RI�D�FKDQFH�HYHQW�DV�IUDFWLRQ�DQG�UHSUHVHQW�WKH�IUDFWLRQ�DV�D�GHFLPDO�QXPEHU
EHWZHHQ���DQG���WR�GHWHUPLQH�WKH�OLNHOLKRRG�RI�WKH�HYHQW�RFFXUULQJ�
Ζ�FDQ�ILQG�WKH�SUREDELOLW\�RI�D�FRPSOHPHQW�HYHQW�DQG�XQGHUVWDQG�WKH�VXP�RI�WKH�SUREDELOLWLHV�RI�DQ�HYHQW
DQG�LWV�FRPSOHPHQW�HTXDOV����
Ζ�FDQ�FDOFXODWH�WKH�H[SHULPHQWDO�SUREDELOLW\�IRU�D�JLYHQ�H[SHULPHQW�E\�ZULWLQJ�WKH�IUDFWLRQ�DV�D�UDWLR�RI�WKH
QXPEHU�RI�WLPHV�WKH�HYHQW�RFFXUV�WR�WKH�WRWDO�QXPEHU�RI�WULDOV�LQ�WKH�H[SHULPHQW�
Ζ�FDQ�XVH�WKH�H[SHULPHQWDO�SUREDELOLW\�WR�PDNH�SUHGLFWLRQV�RI�DQ�HYHQW�RFFXUULQJ
Ζ�FDQ�PDNH�DQ�RUJDQL]HG�OLVW��WDEOH��RU�WUHH�GLDJUDP�WR�UHSUHVHQW�VDPSOH�VSDFH�RI�WKH�FRPSRXQG�HYHQW
RXWFRPHV�
Ζ�FDQ�ILQG�WKH�SUREDELOLW\�RI�D�FRPSRXQG�HYHQW�XVLQJ�DQ�RUJDQL]HG�OLVW��WDEOH��RU�WUHH�GLDJUDP�
Ζ�FDQ�PDNH�D�SUHGLFWLRQ�XVLQJ�D�VLPXODWLRQ�RU�PRGHO�RI�DQ�H[SHULPHQW�WR�ILQG�WKH�H[SHULPHQWDO�SUREDELOLW\�RI
FRPSRXQG�HYHQWV�
Ζ�FDQ�PDNH�D�TXDQWLWDWLYH�SUHGLFWLRQ�XVLQJ�SURSRUWLRQV�EDVHG�RQ�WKH�SUREDELOLW\�IURP�GDWD�FROOHFWHG

&RQWHQW��WULDO��RXWFRPH��HYHQW��SUREDELOLW\��UHODWLYH�IUHTXHQF\��SHUFHQW��FRPSOHPHQW
HYHQW��VDPSOH�VSDFH��VLPSOH�HYHQW��H[SHULPHQWDO�SUREDELOLW\��IUHTXHQF\��FRPSRXQG
HYHQW��VLPXODWLRQ��TXDQWLWDWLYH�SUHGLFWLRQ��SURSRUWLRQV
$FDGHPLF��FRQVWUXFW��UHODWH��LQIHU
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��7KHRUHWLFDO
3UREDELOLW\
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Ζ�FDQ
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&RPSHWHQFLHV
��6WXGHQW�FDQ�GHYHORS�D�XQLIRUP�SUREDELOLW\�PRGHO�E\�DVVLJQLQJ�HTXDO�SUREDELOLW\�WR�DOO�RXWFRPHV�DQG�XVH�WKH
PRGHO�WR�GHWHUPLQH�SUREDELOLWLHV�RI�HYHQWV��
��6WXGHQW�FDQ�ILQG�WKH�SUREDELOLW\�RI�FRPSRXQG�HYHQWV�XVLQJ�RUJDQL]HG�OLVWV��WDEOHV��WUHH�GLDJUDPV�DQG
VLPXODWLRQ��
��6WXGHQW�FDQ�DSSUR[LPDWH�WKH�SUREDELOLW\�RI�D�FKDQFH�HYHQW�E\�FROOHFWLQJ�GDWD�RQ�WKH�FKDQFH�SURFHVV�WKDW
SURGXFHV�LW�DQG�REVHUYLQJ�LWV�ORQJ�UXQ�UHODWLYH�IUHTXHQF\�JLYHQ�WKH�SUREDELOLW\�

Ζ�FDQ�ZULWH�D�UDWLR�WR�H[SUHVV�WKH�WKHRUHWLFDO�SUREDELOLW\�RI�D�VLPSOH�HYHQW�RFFXUULQJ�
Ζ�FDQ�PDNH�RUJDQL]HG�OLVWV��WDEOHV��DQG�WUHH�GLDJUDPV�WR�ILQG�WKH�FRPSRXQG�SUREDELOLWLHV�RI
WKHRUHWLFDO�HYHQWV��
Ζ�FDQ�PDNH�D�SUREDELOLW\�SUHGLFWLRQ�EDVHG�RQ�OLVWV��WDEOHV��DQG�WUHH�GLDJUDPV��

&RQWHQW��WKHRUHWLFDO�SUREDELOLW\��VDPSOH�VSDFH
$FDGHPLF��FRQVWUXFW��UHODWH��RUJDQL]H��UHSUHVHQW��LQWHUSUHW��LQIHU
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