
��1XPEHUV
6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

&RPSHWHQFLHV

&RQWHQW��SRVLWLYH�QXPEHUV��QHJDWLYH�QXPEHUV��RSSRVLWHV��LQWHJHUV��LQHTXDOLW\��DEVROXWH�YDOXH�
JUHDWHVW�FRPPRQ�IDFWRU��*&)���OHDVW�FRPPRQ�PXOWLSOH��/&0���UDWLRQDO�QXPEHU��9HQQ�GLDJUDP
$FDGHPLF��LGHQWLI\��UHFRJQL]H��XQGHUVWDQG��DUUDQJH��DQDO\]H��FRPSDUH��RUGHU��LQWHUSUHW�
H[SODLQ��ZULWH��GLVWLQJXLVK��ILQG��XVH��FULWLTXH��GUDZ�FRQFOXVLRQV��GLIIHUHQWLDWH��FODVVLI\��GHVFULEH�
SRVLWLRQ��VROYH��UHSUHVHQW
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��$�VXFFHVVIXO�VWXGHQW�FDQ�DSSO\�QXPEHU�VHQVH�DQG�PDWKHPDWLFDO�RSHUDWLRQV�ZLWKLQ�QXPEHU
V\VWHPV�WR�VROYH�SUREOHPV�

��Ζ�FDQ�Δ�FDQ�LGHQWLI\�UDWLRQDO�QXPEHUV�DQG�WKHLU�RSSRVLWHV
��Ζ�FDQ�FRPSDUH�DQG�RUGHU�LQWHJHUV��DEVROXWH�YDOXHV��	�UDWLRQDO�QXPEHUV�
��Ζ�FDQ�LGHQWLI\�DQG�XVH�WKH�JUHDWHVW�FRPPRQ�IDFWRU�RI�WZR�ZKROH�QXPEHUV�OHVV�WKDQ�RU�HTXDO
WR�����
��Ζ�FDQ�LGHQWLI\�DQG�XVH�WKH�OHDVW�FRPPRQ�PXOWLSOH�RI�ZKROH�QXPEHUV�OHVV�WKDQ�RU�HTXDO�WR����
��Ζ�FDQ�FODVVLI\�UDWLRQDO�QXPEHUV�
��Ζ�FDQ�LGHQWLI\�DQG�ORFDWH�DEVROXWH�YDOXHV�DQG�WKHLU�RSSRVLWHV�RQ�D�QXPEHU�OLQH��
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��1XPEHUV��IUDFWLRQV�	
GHFLPDOV�

6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

&RPSHWHQFLHV

&RQWHQW��UHFLSURFDOV��RUGHU�RI�RSHUDWLRQV��TXRWLHQW��DOJRULWKP��
$FDGHPLF��XQGHUVWDQG��ILQG��XVH��FULWLTXH��GUDZ�FRQFOXVLRQV��GLIIHUHQWLDWH��DSSO\�
LQWHUSUHW��FRPSXWH��VROYH��FRQQHFW��SHUIRUP��GHPRQVWUDWH��GHWHUPLQH��FDOFXODWH�

7H[WERRN��
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��$�VXFFHVVIXO�VWXGHQW�FDQ�DSSO\�QXPEHU�VHQVH�DQG�PDWKHPDWLFDO�RSHUDWLRQV�ZLWKLQ�QXPEHU
V\VWHPV�WR�VROYH�SUREOHPV�

��Ζ�FDQ�DSSO\�*&)�DQG�/&0�WR�HYDOXDWH�RSHUDWLRQV�ZLWK�IUDFWLRQV�
�Ζ�FDQ�GLYLGH�D�IUDFWLRQ�E\�D�IUDFWLRQ�
�Ζ�FDQ�GLYLGH�PL[HG�QXPEHUV�E\�D�IUDFWLRQ�
�Ζ�FDQ�HYDOXDWH�UHDO�ZRUOG�SUREOHPV�XVLQJ�IUDFWLRQ�RSHUDWLRQV��
�Δ�FDQ�GLYLGH�ZKROH�QXPEHUV�XVLQJ�DQ�DOJRULWKP��
�Ζ�FDQ�IOXHQWO\�DGG�DQG�VXEWUDFW�GHFLPDOV�
�Ζ�FDQ�IOXHQWO\�PXOWLSO\�GHFLPDOV�
�Ζ�FDQ�IOXHQWO\�GLYLGH�GHFLPDOV��
�Δ�FDQ�HYDOXDWH�PXOWL�VWHS�UHDO�ZRUOG�SUREOHPV�LQYROYLQJ�IUDFWLRQ�RSHUDWLRQV��
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��3URSRUWLRQDOLW\�
5DWLRV�	�5DWHV

6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

&RPSHWHQFLHV

&RQWHQW��HTXLYDOHQW�UDWLRV��UDWLR��UDWH��XQLW�UDWH��SURSRUWLRQ��VFDOH��VFDOH�GUDZLQJ�
FRQYHUVLRQ�IDFWRU��SHUFHQW��HTXLYDOHQW�IUDFWLRQV
$FDGHPLF��GHVFULEH��FRPSDUH��DQDO\]H��FULWLTXH��XVH��GHPRQVWUDWH��XQGHUVWDQG��VROYH�
UHDVRQ��PDNH�WDEOHV��ILQG�YDOXHV��SORW��ILQG��FRQYHUW��PDQLSXODWH��WUDQVIRUP��UHSUHVHQW�
UHODWH��VKRZ��DSSO\��ZULWH��UHFDOO��H[SODLQ��LQWHUSUHW��FRPSXWH

7H[WERRN��
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��$�VXFFHVVIXO�VWXGHQW�FDQ�XQGHUVWDQG�DQG�DQDO\]H�SURSRUWLRQDO�UHODWLRQVKLSV�DQG�XVH�WKHP�WR
PDNH�VHQVH�RI�DQG�VROYH�SUREOHPV�
��$�VXFHVVIXO�VWXGHQW�FDQ�DSSO\�QXPEHU�VHQVH�DQG�PDWKHPDWLFDO�RSHUDWLRQV�ZLWKLQ�QXPEHU
V\VWHPV�WR�VROYH�SUREOHPV�

��Ζ�FDQ�XVH�UDWLRV�WR�FRPSDUH�WZR�TXDQWLWLHV�
��Ζ�FDQ�XVH�UDWHV�WR�FRPSDUH�TXDQWLWLHV���
��Ζ�FDQ�Δ�FDQ�XVH�UDWLRV�DQG�UDWHV�WR�PDNH�FRPSDULVRQV�DQG�SUHGLFWLRQV���
��Ζ�FDQ�UHSUHVHQW�UHDO�ZRUOG�SUREOHPV�LQYROYLQJ�UDWLR�DQG�UDWHV�ZLWK�WDEOHV�DQG�JUDSKV��
��Ζ�FDQ�XVH�UDWLRV�WR�FRQYHUW�XQLWV�RI�PHDVXUHPHQW��
��Ζ�FDQ�ZULWH�D�UDWLR�DV�D�SHUFHQW�
��Ζ�FDQ�UHSUHVHQW�SHUFHQWV�DV�HTXLYDOHQW�IUDFWLRQV�DQG�GHFLPDOV��
��Ζ�FDQ�ILQG�D�SHUFHQW�RI�D�TXDQWLW\��
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��(TXLYDOHQW
([SUHVVLRQV

6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

&RPSHWHQFLHV

&RQWHQW��EDVH��H[SRQHQW��SRZHU��SULPH�QXPEHU��FRPSRVLWH�QXPEHU��IDFWRUV��SULPH
IDFWRUL]DWLRQ��RUGHU�RI�RSHUDWLRQV��DOJHEUDLF�H[SUHVVLRQ��FRQVWDQW��YDULDEOH��VXEVWLWXWLRQ�
HYDOXDWLQJ��FRPELQH
$FDGHPLF��UHYDOXDWH��ZULWH��DUUDQJH��GHFRPSRVH��EUHDN�DSDUW��FRPSXWH��SHUIRUP��UHFRUG�
VXEVWLWXWH��PRGHO��V\QWKHVL]H��HYDOXDWH��VROYH��JHQHUDWH��FUHDWH��DSSO\��FRPELQH��LGHQWLI\

7H[WERRN��
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��$�VXFFHVVIXO�VWXGHQW�FDQ�FUHDWH��LQWHUSUHW��XVH�DQG�DQDO\]H�SDWWHUQV�RI�DOJHEUDLF
VWUXFWXUHV�WR�PDNH�VHQVH�RI�SUREOHPV�

��Ζ�FDQ�ZULWH�DQG�HYDOXDWH�H[SUHVVLRQV�XVLQJ�H[SRQHQWV��
��Ζ�FDQ��GHFRPSRVH�FRPSRVLWH�QXPEHUV�LQWR�SULPH�IDFWRUV�
��Ζ�FDQ�HYDOXDWH�H[SUHVVLRQV�WKDW�LQFOXGH�H[SRQHQWV��XVLQJ�RUGHU�RI�RSHUDWLRQV��
��Ζ�FDQ�ZULWH�DOJHEUDLF�H[SUHVVLRQV�
��Ζ�FDQ�HYDOXDWH�DOJHEUDLF�H[SUHVVLRQV�
��Ζ�FDQ�JHQHUDWH�HTXLYDOHQW�H[SUHVVLRQV�
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��(TXDWLRQV�	
ΖQHTXDOLWLHV

6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

&RPSHWHQFLHV

&RQWHQW��HTXDWLRQ��VROXWLRQ��LGHQWLW\��VXEVWLWXWLRQ��$GGLWLRQ�3URSHUW\�RI�(TXDOLW\��6XEWUDFWLRQ�3URSHUW\�RI�(TXDOLW\�
0XOWLSOLFDWLRQ�3URSHUW\�RI�(TXDOLW\��'LYLVLRQ�3URSHUW\�RI�(TXDOLW\��VROXWLRQ�RI�DQ�LQHTXDOLW\��FRQVWUDLQW��FRQGLWLRQ�
D[HV��FRRUGLQDWH�SODQH��FRRUGLQDWHV��RUGHUHG�SDLU��GHSHQGHQW�YDULDEOH��LQGHSHQGHQW�YDULDEOH��SDWWHUQ��VROXWLRQ
$FDGHPLF��ZULWH��GHWHUPLQH��UHSUHVHQW��VXEVWLWXWH��V\QWKHVL]H��HYDOXDWH��SHUIRUP��RUGHU��XQGHUVWDQG��XVH�
GHVFULEH��VROYH��FRPSXWHU��FUHDWH��UHDVRQ��GHYHORS��LGHQWLI\��ORFDWH��JUDSK��ILQG��FRUUHODWH��DQDO\]H��XWLOL]H��H[SUHVV�
JHQHUDWH
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��$�VXFFHVVIXO�VWXGHQW�FDQ�FUHDWH��LQWHUSUHW��XVH�DQG�DQDO\]H�SDWWHUQV�RI�DOJHEUDLF�VWUXFWXUHV�WR�PDNH
VHQVH�RI�SUREOHPV�
��$�VXFFHVVIXO�VWXGHQW�FDQ�XQGHUVWDQG�DQG�DQDO\]H�SURSRUWLRQDO�UHODWLRQVKLSV�DQG�XVH�WKHP�WR�PDNH
VHQVH�RI�DQG�VROYH�SUREOHPV��
��$�VXFFHVVIXO�VWXGHQW�FDQ�DSSO\�QXPEHU�VHQVH�DQG�PDWKHPDWLFDO�RSHUDWLRQV�ZLWKLQ�QXPEHU�V\VWHPV
WR�VROYH�SUREOHPV�

��Ζ�FDQ�XVH�VXEVWLWXWLRQ�WR�GHWHUPLQH�LI�D�JLYHQ�YDOXH�PDNHV�DQ�HTXDWLRQ�WUXH�
��Ζ�FDQ�VROYH�DGGLWLRQ�DQG�VXEWUDFWLRQ��RQH�VWHS�HTXDWLRQV�XVLQJ�LQYHUVH�RSHUDWLRQV��
��Ζ�FDQ�ZULWH�DQ�LQHTXDOLW\�WR�UHSUHVHQW�FRQVWUDLQWV�WR�VROXWLRQV�
��Ζ�FDQ�ORFDWH�DQG�JUDSK�SRLQWV�LQ�DOO�IRXU�TXDGUDQWV�
��Ζ�FDQ�LGHQWLI\�GHSHQGHQW�DQG�LQGHSHQGHQW�YDULDEOHV�LQ�WDEOHV�DQG�JUDSKV��
��Ζ�FDQ�JHQHUDWH�DQ�HTXDWLRQ�XVLQJ�GDWD�IURP�D�WDEOH�RU�JUDSK�
��Ζ�FDQ�UHSUHVHQW�DOJHEUDLF�UHODWLRQVKLSV�LQ�WDEOHV�DQG�JUDSKV�
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��5HODWLRQVKLSV�LQ
*HRPHWU\

6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

&RPSHWHQFLHV

&RQWHQW��XQLW�VTXDUH��DUHD��SDUDOOHORJUDP��UKRPEXV��WUDSH]RLG��WULDQJOH��ULJKW�DQJOH��GLDJRQDO��EDVH�
KHLJKW��IDFH��GHFRPSRVH��GHFRPSRVLWLRQ��SRO\JRQ��UHIOHFWLRQ��RULJLQ��D[LV��SRLQW��TXDGUDQW��FRRUGLQDWH
SODQH��SRO\JRQ��YHUWH[��QHWV��DUHD��VXUIDFH�DUHD��S\UDPLG��SULVP��EDVH��KHLJKW��XQLW�FXEH��YROXPH��HGJH
$FDGHPLF��FDOFXODWH��ILQG��FRPSRVH��GHFRPSRVH��DSSO\��VROYH��VROYH��XVH��FRRUGLQDWH��FRPSXWH�
GHWHUPLQH��XQGHUVWDQG��VXEVWLWXWH��GHFRQVWUXFW��FRQVWUXFW��ZULWH��UHDG��HYYDOXDWH���LGHQWLI\��GHVFULEH�
SHUIRUP��RUGHU

7H[WERRN��
L;/��*������*������*������16��

��$�VXFFHVVIXO�VWXGHQW�FDQ�SURYH��XQGHUVWDQG�DQG�PRGHO�JHRPHWULF�FRQFHSWV�XVLQJ
DSSURSULDWH�WRROV�DQG�WKHRUHPV�WR�VROYH�SUREOHPV�DQG�DSSO\�ORJLFDO�UHDVRQLQJ
��$�VXFFHVVIXO�VWXGHQW�FDQ�DSSO\�QXPEHU�VHQVH�DQG�PDWKHPDWLFDO�RSHUDWLRQV�ZLWKLQ�QXPEHU
V\VWHPV�WR�VROYH�SUREOHPV��

��Ζ�FDQ�FDOFXODWH�WKH�DUHD�RI�TXDGULODWHUDOV���
��Ζ�FDQ�FDOFXODWH�WKH�DUHD�RI�WULDQJOHV�
��Ζ�FDQ�FDOFXODWH�WKH�DUHD�RI�SRO\JRQV�E\�XWLOL]LQJ�GHFRPSRVLWLRQ���
��Ζ�FDQ�ILQG�WKH�GLVWDQFH�EHWZHHQ�WZR�SRLQWV�RQ�D�FRRUGLQDWH�SODQH��
��Ζ�FDQ�GHWHUPLQH�WKH�DUHD�RI�SRO\JRQV�RQ�D�FRRUGLQDWH�SODQH�E\�XVLQJ�GHFRPSRVLWLRQ�
��Ζ�FDQ�ILQG�WKH�VXUIDFH�DUHD�RI�D���GLPHQVLRQDO�ILJXUH�XVLQJ�QHWV�PDGH�XS�RI�UHFWDQJOHV�DQG�WULDQJOHV�
��Ζ�FDQ�ILQG�WKH�VXUIDFH�DUHD�RI�D���GLPHQVLRQDO�ILJXUH�XVLQJ�QHWV�PDGH�XS�RI�UHFWDQJOHV�DQG�WULDQJOHV�
��Δ�FDQ�ILQG�WKH�YROXPH�RI�ULJKW�UHFWDQJXODU�SULVPV�ZLWK�IUDFWLRQDO�HGJH�OHQJWKV��

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


��0HDVXUHPHQW�	�'DWD

6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

&RPSHWHQFLHV

&RQWHQW��PHDQ��PHGLDQ��PRGH��PHDVXUH�RI�FHQWHU��UDQJH��TXDUWLOH��PHGLDQ��ORZHU
TXDUWLOH��XSSHU�TXDUWLOH��ER[�SORW��LQWHUTXDUWLOH�UDQJH��Δ45���PHDVXUH�RI�VSUHDG��GRW�SORW�
RXWOLHUV��VWDWLVWLFDO�TXHVWLRQ��KLVWRJUDP��LQWHUYDO
$FDGHPLF��ILQG��FDOFXODWH��UHFRJQL]H��VXPPDUL]H��GHVFULEH��GLVSOD\��VKRZ��UHSUHVHQW
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��Ζ�FDQ�ILQG�PHDVXUHV�RI�FHQWHU�JLYHQ�D�VHW�RI�GDWD�
��Ζ�FDQ�XVH�D�ER[�SORW�WR�WR�GHVFULEH�D�GDWD�VHW�
��Ζ�FDQ�VXPPDUL]H�DQG�GLVSOD\�GDWD�XVLQJ�D�GRW�SORW��
��Ζ�FDQ�GLVSOD\�GDWD�LQ�D�KLVWRJUDP�

��$�VXFFHVVIXO�VWXGHQW�FDQ�XVH�D�YDULHW\�RI�GDWD�DQDO\VLV�DQG�VWDWLVWLFV�VWUDWHJLHV�WR�DQDO\]H��GHYHORS�DQG
HYDOXDWH�LQIHUHQFHV�EDVHG�RQ�GDWD�
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