
��9DULDEOHV�DQG�'HVLJQ

6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

&RPSHWHQFLHV

&RQWHQW��EUDLQVWRUP��FRQVWUDLQW��FRQWUROOHG�H[SHULPHQW��FULWHULD��GHILQH��GHSHQGHQW�YDULDEOH�
GLVWDQFH��HIILFLHQF\��HQJLQHHU��HYDOXDWH��ILQDO��LQGHSHQGHQW�YDULDEOH��LQLWLDO��PRGHO��PRWLRQ�
SRVLWLRQ��SURWRW\SH��UHIHUHQFH�SRLQW��VFLHQWLVW��V\VWHP��YDULDEOH��;�D[LV��<�D[LV
$FDGHPLF��DQDO\]H��FDUU\�RXW��FRPPXQLFDWH��FRQVWUXFW��FUHDWH��HQJDJH��H[SORUH��HYDOXDWH�
LGHQWLI\��LQWHUSUHW��SODQ��WHVW��XVH
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�Δ�FDQ�LGHQWLI\�WKH�SUREOHP�WKDW�DQ�HQJLQHHU�PD\�ZDQW�WR�VROYH�
ȏ�Δ�FDQ�SODQ�DQG�FDUU\�RXW�DQ�LQYHVWLJDWLRQ�WR�WHVW�RQH�YDULDEOH�
ȏ�Δ�FDQ�XVH�PDWKHPDWLFV�DQG�FRPSXWDWLRQDO�WKLQNLQJ�WR�FUHDWH�D�WZR�FRRUGLQDWH�JUDSK�DQG�H[SORUH
UHODWLRQVKLSV�EHWZHHQ�YDULDEOHV�
ȏ�Δ�FDQ�DQDO\]H�DQG�LQWHUSUHW�GDWD�WR�VHUYH�DV�WKH�EDVLV�IRU�HYLGHQFH�WR�DQVZHU�VFLHQWLILF�TXHVWLRQV
ȏ�Δ�FDQ�XQGHUWDNH�D�GHVLJQ�SURMHFW��HQJDJLQJ�LQ�D�GHVLJQ�F\FOH�WR�FRQVWUXFW�DQG�RU�LPSOHPHQW�D
VROXWLRQ�WKDW�PHHWV�VSHFLILF�FULWHULD�DQG�FRQVWUDLQWV�
ȏ�Δ�FDQ�WHVW�DQG�HYDOXDWH�D�GHVLJQ�VROXWLRQ��WKHQ�UHGHVLJQ�DV�QHHGHG�
ȏ�Δ�FDQ�FRPPXQLFDWH�LQIRUPDWLRQ�DERXW�WKH�GHVLJQ�SURFHVV�XVHG�E\�HQJLQHHUV
ȏ�Δ�FDQ�GHILQH�D�GHVLJQ�SUREOHP�WKDW�FDQ�EH�VROYHG�WKURXJK�WKH�GHYHORSPHQW�RI�DQ�REMHFW�RU�V\VWHP
WKDW�LQFOXGHV�PXOWLSOH�FULWHULD�DQG�FRQVWUDLQWV�
ȏ�Δ�FDQ�FRPPXQLFDWH�LQIRUPDWLRQ�DERXW�D�FKRVHQ�GHVLJQ�SUREOHP�DQG�D�SURWRW\SH�VROXWLRQ

��8QGHUVWDQG�HQJLQHHULQJ�GHVLJQV�WR�GHILQH�SUREOHPV��GHYHORS�VROXWLRQV��DQG
RSWLPL]H�VROXWLRQV�WR�D�SUREOHP�LQ�SK\VLFDO�VFLHQFH�
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&RPSHWHQFLHV

&RQWHQW��$FFHOHUDWLRQ��$LU�UHVLVWDQFH��$YHUDJH�VSHHG��&ROOLVLRQ��&RQVWDQW�VSHHG��'LVWDQFH�
(QHUJ\��)ULFWLRQ��*UDP��ΔPSXOVH��.LQHWLF�HQHUJ\��0DVV��1HZWRQ��3RVLWLRQ��3RWHQWLDO�HQHUJ\��6ORSH�
6SHHG��9DULDEOHV��:HLJKW
$FDGHPLF��&RPPXQLFDWH��'HVFULEH��'HVLJQ��(YDOXDWH��ΔGHQWLI\��ΔPSOHPHQW��0HDVXUH��5HFRJQL]H�
5HSUHVHQW��8QGHUVWDQG
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ȏ�Δ�FDQ�XQGHUVWDQG�1HZWRQ
V�/DZV�DQG�WKH�YDULDEOHV�RI�WLPH��SRVLWLRQ��YHORFLW\��DQG�DFFHOHUDWLRQ�FDQ�EH
XVHG�WR�GHVFULEH�WKH�SRVLWLRQ�DQG�PRWLRQ�RI�SDUWLFOHV�
ȏ�Δ�FDQ�DQDO\]H�OLQH�VORS�WR�PDNH�FODLPV�DERXW�DQ�REMHFWV
V�VSHHG�
ȏ�Δ�FDQ�FDOFXODWH�ZHLJKW�DW�ORFDWLRQV�ZLWK�GLIIHUHQW�JUDYLWDWLRQDO�IRUFHV�
ȏ�Δ�FDQ�LGHQWLI\�WKH�IRUFH�WKDW�DFWV�RQ�DQ�REMHFW��L�H���JUDYLW\�DQG�IULFWLRQ��
ȏ�Δ�FDQ�GHVFULEH��PHDVXUH��DQG�UHSUHVHQW�GDWD�RQ�D�JUDSK�VKRZLQJ�WKH�PRWLRQ�RI�DQ�REMHFW��SRVLWLRQ�
GLUHFWLRQ�RI�PRWLRQ��VSHHG��
ȏ�Δ�FDQ�UHFRJQL]H�DQG�GHVFULEH�H[DPSOHV�RI�1HZWRQ
V�/DZV�RI�0RWLRQ��
ȏ�Δ�FDQ�XQGHUVWDQG�WKH�GLIIHUHQFH�EHWZHHQ�SRWHQWLDO�DQG�NLQHWLF�HQHUJ\�
ȏ�Δ�FDQ�LGHQWLI\�DSSURSULDWH�SUREOHPV�IRU�WHFKQRORJLFDO�GHVLJQ��GHVLJQ�D�VROXWLRQ�RU�SURGXFW��LPSOHPHQW
WKH�SURSRVHG�GHVLJQ��HYDOXDWH�WKH�SURGXFW��DQG�FRPPXQLFDWH�WKH�SURFHVV�RI�WHFKQRORJLFDO�GHVLJQ�

�ȏ�8QGHUVWDQG�WKH�UHODWLRQVKLSV�DPRQJ�IRUFHV�DQG�PRWLRQ�DQG�LQWHUDFWLRQV�EHWZHHQ�REMHFWV�DQG�ZLWKLQ�V\VWHPV�RI�REMHFWV
ȏ�8QGHUVWDQG�KRZ�HQHUJ\�LV�GHILQHG��WUDQVIHUUHG��WUDQVIRUPHG�DQG�FRQVHUYHG�E\�REMHFWV�DQG�ZLWKLQ�V\VWHPV�
�8QGHUVWDQG�HQJLQHHULQJ�GHVLJQV�WR�GHILQH�SUREOHPV��GHYHORS�VROXWLRQV��DQG�RSWLPL]H�VROXWLRQV�WR�D�SUREOHP�LQ
SK\VLFDO�VFLHQFH�
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&RPSHWHQFLHV

&RQWHQW��$WWUDFW��%DWWHU\��&LUFXLW��&RPSDVV��&RPSRQHQW��&RQWDFW�SRLQW��&RUH��(OHFWULF�FXUUHQW�
(OHFWURPDJQHW��(OHFWURPDJQHWLVP��(QHUJ\�WUDQVIHU��)LODPHQW��*UDYLWDWLRQDO�IRUFH��ΔQGXFHG
PDJQHWLVP��ΔQVXODWLRQ��0DJQHW��0DJQHWLF�ILHOG��0DJQHWLVP��3HUPDQHQW�PDJQHW��3ROH��3RWHQWLDO
HQHUJ\��5HSHO��7HPSRUDU\�PDJQHW
$FDGHPLF��$QDO\]H��&RQVWUXFW��'HYHORS��([SODLQ��ΔQWHUSUHW��8QGHUVWDQG��8VH�D�PRGHO
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ȏ�Δ�FDQ�DQDO\]H�DQG�LQWHUSUHW�GDWD�DERXW�PDJQHWLF�IRUFH�LQ�D�VHULHV�RI�H[SHULPHQWV�ORRNLQJ�DW
IRUFH�RYHU�D�GLVWDQFH�DQG�IRUFH�ZKHQ�PRUH�PDJQHWV�DUH�LQWURGXFHG�
ȏ�Δ�FDQ�GHYHORS�DQG�XVH�PRGHOV�WR�FRQVWUXFW�H[SODQDWLRQV�DERXW�PDJQHWLF�ILHOGV�DQG�H[SODLQ
WKHLU�SURSHUWLHV�DQG�LQWHUDFWLRQV�
ȏ�Δ�FDQ�XQGHUVWDQG�WKDW�ZKHQ�ZRUN�LV�GRQH�HQHUJ\�WUDQVIRUPV�IURP�RQH�IRUP�WR�DQRWKHU�
LQFOXGLQJ�PHFKDQLFDO��KHDW��OLJKW��VRXQG��HOHFWULFDO��FKHPLFDO��DQG�QXFOHDU�HQHUJ\��\HW�LV
FRQVHUYHG�
ȏ�Δ�FDQ�GHYHORS�DQG�XVH�D�PRGHO�WR�H[SODLQ�KRZ�D�PDJQHWLF�ILHOG�UHVXOWV�IURP�DQ�HOHFWULF�FXUUHQW
WKURXJK�D�ZLUH�

�ȏ�8QGHUVWDQG�WKH�UHODWLRQVKLSV�DPRQJ�IRUFHV�DQG�PRWLRQ�DQG�LQWHUDFWLRQV�EHWZHHQ�REMHFWV�DQG
ZLWKLQ�V\VWHPV�RI�REMHFWV�
ȏ�8QGHUVWDQG�KRZ�HQHUJ\�LV�GHILQHG��WUDQVIHUUHG��WUDQVIRUPHG�DQG�FRQVHUYHG�E\�REMHFWV�DQG
ZLWKLQ�V\VWHPV�
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&RPSHWHQFLHV

&RQWHQW��$EVRUE��$PSOLWXGH��$PSOLWXGH�PRGXODWLRQ��$0���$QDORJ��$QJOH�RI�LQFLGHQFH��$QJOH�RI�UHIOHFWLRQ��&RORU�
&RPSUHVVLRQ�ZDYH��&UHVW��'HFLEHOV��'LJLWDO��(OHFWURPDJQHWLF��6SHFWUXP��(OHFWURPDJQHWLF��:DYH��)LOWHU��)UHTXHQF\�
)UHTXHQF\�PRGXODWLRQ��)0���ΔQFLGHQW�EHDP��ΔQWHUIDFH��.LQHWLF�HQHUJ\��/DVHU��/RQJLWXGLQDO�ZDYH��0HFKDQLFDO�ZDYH�
0HGLXP��1RGH��1RUPDO�OLQH��3XOVH��5D\��5HIOHFWHG�EHDP��5HIOHFWLRQ��5HIUDFWLRQ��6SHFWURVFRSH��6SHFWUXP�
7UDQVYHUVH�ZDYH��7URXJK��9DULDEOH��:DYH��:DYHOHQJWK
$FDGHPLF��&ROOHFW��&UHDWH��'HVFULEH��$SSO\��0HDVXUH��&DOFXODWH��8QGHUVWDQG��2EVHUYH
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ȏ�Δ�FDQ�FROOHFW�IUHTXHQF\�GDWD�IURP�PXOWLSOH�VRXUFHV��
ȏ�Δ�FDQ�FUHDWH�DQG�GHVFULEH�ORQJLWXGLQDO�DQG�WUDQVYHUVH�ZDYHV��
ȏ�Δ�FDQ�DSSO\�FRPSXWDWLRQDO�WKLQNLQJ�ZKHQ�GLDJUDPPLQJ�D�ZDYH��PHDVXULQJ�LWV�SURSHUWLHV��DQG
FDOFXODWLQJ�VSHHG�
ȏ�Δ�FDQ�XQGHUVWDQG�WKDW�ZKHQ�ZRUN�LV�GRQH�HQHUJ\�WUDQVIRUPV�IURP�RQH�IRUP�WR�DQRWKHU�
LQFOXGLQJ�PHFKDQLFDO��KHDW��OLJKW��VRXQG��HOHFWULFDO��FKHPLFDO��DQG�QXFOHDU�HQHUJ\��\HW�LV
FRQVHUYHG�
ȏΔ�FDQ�REVHUYH�DQG�FRPPXQLFDWHV�KRZ�OLJKW��HOHFWURPDJQHWLF��HQHUJ\�LQWHUDFWV�ZLWK�PDWWHU�
WUDQVPLWWHG��UHIOHFWHG��UHIUDFWHG��DQG�DEVRUEHG�
ȏ�Δ�FDQ�DQDO\]H�JUDSKLFDO�GLVSOD\V�RI�FDUULHU�ZDYHV��VRXQG�ZDYHV��DQG�PRGXODWHG�ZDYHV�WR
XQGHUVWDQG�WKHLU�UHODWLRQVKLSV�DQG�GHVFULEH�WKHLU�SURSHUWLHV�

ȏ�8QGHUVWDQG�FKDUDFWHULVWLF�SURSHUWLHV�RI�ZDYHV�DQG�HOHFWURPDJQHWLF�UDGLDWLRQ�DQG�KRZ
WKH\�EHKDYH�DQG�WUDQVPLW�LQIRUPDWLRQ�
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&RQWHQW���$WRPV��%RQG��&KHPLFDO�QDPH��&KHPLFDO�UHDFWLRQ��&RPPRQ�QDPH��&RPSRXQG��&RPSUHVV�
(OHPHQWV��([SDQGV��*DV��0DWWHU��ΔRQLF�FRPSRXQG��0ROHFXOH��3HULRGLF�WDEOH�RI�HOHPHQWV��/LTXLGV��0DWWHU�
3DUWLFOHV��6ROLGV��6XEVWDQFHV��6\PERO
$FDGHPLF���FODVVLI\��FRPSDUH��GHVLJQ��JUDSK��LGHQWLI\��PHDVXUH��REVHUYH��XQGHUVWDQG��XVH
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ȏ�Δ�FDQ�REVHUYH�SURSHUWLHV�RI�NLWFKHQ�SRZGHUV��EDNLQJ�VRGD��VDOW��VXJDU��IORXU���0L[HV�LQ�YDULRXV
FRPELQDWLRQV��WKHQ�LGHQWLI\�E\�SURSHUWLHV��
�Δ�FDQ�XVH�D�SHULRGLF�WDEOH�WR�LGHQWLI\�WKH�QXPEHU�DQG�W\SHV�RI�HOHPHQWV�LQ�D�FRPSRXQG�ZKHQ�JLYHQ�D
FKHPLFDO�IRUPXOD�
ȏ�Δ�FDQ�FRPSDUH�DQG�FODVVLI\�WKH�VWDWHV�RI�PDWWHU��VROLGV��OLTXLGV��DQG�JDVHV�
ȏ�Δ�FDQ�XQGHUVWDQG�WKDW�ZKHQ�ZRUN�LV�GRQH��HQHUJ\�WUDQVIRUPV�IURP�RQH�IRUP�WR�DQRWKHU��LQFOXGLQJ
PHFKDQLFDO��KHDW��OLJKW��VRXQG��HOHFWULFDO��FKHPLFDO��DQG�QXFOHDU�HQHUJ\��\HW�LV�FRQVHUYHG�
ȏ�Δ�FDQ�XQGHUVWDQG�WKDW�ZKHQ�ZRUN�LV�GRQH��HQHUJ\�WUDQVIRUPV�IURP�RQH�IRUP�WR�DQRWKHU��LQFOXGLQJ
PHFKDQLFDO��KHDW��OLJKW��VRXQG��HOHFWULFDO��FKHPLFDO��DQG�QXFOHDU�HQHUJ\��\HW�LV�FRQVHUYHG�
ȏ�Δ�FDQ�PHDVXUH�DQG�JUDSK�WKH�HIIHFWV�RI�WHPSHUDWXUH�RQ�PDWWHU�
ȏ�Δ�FDQ�XQGHUVWDQG�WKH�UHODWLRQVKLS�RI�DWRPV�WR�HOHPHQWV�DQG�HOHPHQWV�WR�FRPSRXQGV�

ȏ�8QGHUVWDQG�FKDUDFWHULVWLF�SURSHUWLHV�RI�ZDYHV�DQG�HOHFWURPDJQHWLF�UDGLDWLRQ�DQG�KRZ
WKH\�EHKDYH�DQG�WUDQVPLW�LQIRUPDWLRQ�
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Sharon Burns
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