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B34 Creating a Bayesian Network Using Normalized IBIS Scores of .357 Magnum® 
and .38 Special Cartridge Cases
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Law*, 1612 District Drive, Morgantown, WV 63701; and Keith B. Morris, PhD*, 208 Oglebay Hall, 1600 University Avenue, PO Box 
6121, Morgantown, WV 26506-6121

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�WKDW�WUDQVIRUPDWLRQV�WKURXJK�QRUPDOL]DWLRQ�RI�WKH�FRUUHODWLRQ�VFRUHV�RI�
WKH�¿ULQJ�SLQ�DQG�EUHHFK�IDFH�LQÀXHQFH�WKH�OLNHOLKRRG�UDWLR���7KH�5HFHLYHU�2SHUDWRU�&XUYHV��52&V��RI�WKH�¿ULQJ�SLQ�DQG�EUHHFK�IDFH�
UDQNV��LQFOXGLQJ�WKH�SURGXFW�RI�WKH�WZR��DUH�GLIIHUHQW�IURP�WKH�QRUPDOL]HG�52&V�RI�WKH�¿ULQJ�SLQ��EUHHFK�IDFH��DQG�WKHLU�SURGXFW���$�
¿UHDUPV�H[DPLQHU�FDQ�PDNH�D�PRUH�LQIRUPHG�GHFLVLRQ�E\�XVLQJ�QRUPDOL]HG�,QWHJUDWHG�%DOOLVWLF�,GHQWL¿FDWLRQ�6\VWHP® (IBIS®) scores.

This presentation will impact the forensic science community by demonstrating that transforming the IBIS® correlation scores 
WKURXJK�QRUPDOL]DWLRQ�DIIHFWV�WKH�DFFXUDF\�RI�WKH�UHVXOWV���7KH�JHQHUDWLRQ�RI�52&V�IURP�ERWK�QRQ�QRUPDOL]HG�DQG�QRUPDOL]HG�GDWD�VHWV�
ZLOO�VKRZ�WKH�LQÀXHQFH�WKDW�WKH�YDULDWLRQ�LQ�GDWD�KDV�RQ�WKH�OLNHOLKRRG�UDWLRV�

The IBIS®,�GHYHORSHG�E\�)RUHQVLF�7HFKQRORJ\�,QWHUQDWLRQDO��VHUYHV�DV�WKH�EDFNERQH�RI�WKH�1DWLRQDO�,QWHJUDWHG�%DOOLVWLF�,QIRUPDWLRQ�
1HWZRUN��1,%,1��V\VWHP�1  This system allows for the databasing of images of cartridge cases and bullets.  For each cartridge case, two 
DUHDV�DUH�LPDJHG���WKH�¿ULQJ�SLQ�LPSUHVVLRQ�DQG�WKH�EUHHFK�IDFH�LPSUHVVLRQ���$OO�RI�WKH�FDUWULGJH�FDVHV�ZHUH�HQWHUHG�LQWR�WKH��'�,%,6® 
system in order to generate the match data.  The acquisition method followed was established in a previous study.2  The data was mined 
WR�HYDOXDWH�WKH�YDULDQFH�EHWZHHQ�UHODWLRQVKLSV�LQYROYLQJ�WKH�IROORZLQJ�YDULDEOHV���¿ULQJ�SLQ�UDQN��EUHHFK�IDFH�UDQN��PDNH�DQG�PRGHO�RI�
WKH�¿UHDUP��WKH�DPPXQLWLRQ�XVHG��FDOLEHU��DQG�W\SH�RI�SULPHU�UHORDG��LI�DQ\��

7KH�UHVHDUFK�LQYROYHG�WKH�DFTXLVLWLRQ�RI������0DJQXP®�DQG�����6SHFLDO�UHYROYHU�FDUWULGJH�FDVHV�IURP���������0DJQXP®�¿UHDUPV�
DQG�HLJKW�����6SHFLDO�¿UHDUPV���7KH������0DJQXP®�UHYROYHUV�ZHUH�XVHG�WR�¿UH�ERWK�����6SHFLDO�DQG������0DJQXP® cartridges.  The 
IBIS®�FRPSDUHV�XQNQRZQ�����6SHFLDO�FDUWULGJH�FDVHV�WR�NQRZQ��LQ�WKH�GDWDEDVH������6SHFLDO�DQG������0DJQXP® cartridge cases, but only 
FRPSDUHV�XQNQRZQ������0DJQXP®�FDVHV�WR�NQRZQ������0DJQXP® cases.

A ROC can be used to determine the crossovers between match and non-match.  ROCs demonstrate the discriminating power of 
WKH�PHWKRG���1RUPDOL]HG�DQG�QRQ�QRUPDOL]HG�52&V�ZHUH�JHQHUDWHG�IRU�HDFK�LQGLYLGXDO�����6SHFLDO�DQG������0DJQXP®�¿UHDUP�XVHG�

1RUPDOL]DWLRQ�RULJLQDWHV�IURP�VWDWLVWLFV�DQG�HOLPLQDWHV�WKH�XQLW�RI�PHDVXUHPHQW�E\�WUDQVIRUPLQJ�WKH�GDWD�LQWR�QHZ�VFRUHV��=�VFRUHV��
ZLWK�D�PHDQ�RI�]HUR�DQG�D�VWDQGDUG�GHYLDWLRQ�RI�RQH�3��1RUPDOL]LQJ�D�VHW�RI�VFRUHV�LQYROYHV�VXEWUDFWLQJ�WKH�VDPSOH�PHDQ�IURP�WKH�VFRUH�
and then dividing by the standard deviation of the sample.  For the purpose of this research, the mean and standard deviation of a variety 
RI�VDPSOLQJ�SHUFHQWDJHV�RI�QRQ�PDWFK�VFRUHV�IRU�HDFK�¿UHDUP�ZDV�IRXQG�DQG�WKHQ�XVHG�WR�FRQYHUW�HDFK�FDUWULGJH�FDVH�¿UHG�IURP�WKDW�
¿UHDUP�WR�D�=�VFRUH���7KLV�ZDV�SHUIRUPHG�IRU�¿ULQJ�SLQ��EUHHFK�IDFH��DQG�WKHLU�SURGXFW��

$�%D\HVLDQ�QHWZRUN�ZDV�XVHG�WR�GHWHUPLQH�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�,%,6® scores from the cartridge casings that were collected 
IURP�WKH�¿UHDUPV�LQ�WKLV�VWXG\���6FRUHV�IURP�,%,6®��VXFK�DV�)LULQJ�3LQ��)3���%UHHFK�)DFH��%)���DQG�UDQN��%)�)3��VFRUHV�ZHUH�LQFOXGHG��
DV�ZHOO�DV�IDFWRUV�FRQWUROOHG�E\�WKH�DQDO\VWV��VXFK�DV�WKH�PDNH�PRGHO�RI�WKH�¿UHDUPV�RI�D�FKRVHQ�FDOLEHU���)RXU�QHZ�FRQFHSWV�ZHUH�DGGHG�
DV�SDUW�RI�WKH�QHWZRUN���7KH\�LQFOXGHG���EUHHFK�IDFH�UDQN��QRUPDOL]HG�¿ULQJ�SLQ�DQG�EUHHFK�IDFH�VFRUHV��DQG�WKH�QRUPDOL]HG�PXOWLSOLFDWLRQ�
RI�WKH�WZR���7KH�QHWZRUN�LQFOXGHV�D�QRGH�WLWOHG�³0DWFK´�DQG�GHSHQGLQJ�RQ�ZKDW�LV�LQVWDQWLDWHG�LQ�WKH�QHWZRUN��WKH�SUREDELOLW\�RI�D�PDWFK�
ÀXFWXDWHV��WKLV�ZLOO�EH�GHPRQVWUDWHG�XVLQJ�D�FRPSXWHU�ZKLOH�SUHVHQWLQJ����7KHVH�PDWFK�DQG�QRQ�PDWFK�SUREDELOLWLHV�FDQ�WKHQ�EH�XVHG�
WR�FDOFXODWH�D�OLNHOLKRRG�UDWLR�EDVHG�RQ�DVVLJQHG�SULRU�RGGV���7KH�PDWFK�QRQ�PDWFK�SUREDELOLWLHV�DFW�LQ�VXSSRUW�RI�3�+p|E) (probability 
RI�WKH�SURVHFXWRULDO�K\SRWKHVLV�EHLQJ�WUXH��JLYHQ�WKH�HYLGHQFH��RU�3�+G_(���SUREDELOLW\�RI�WKH�GHIHQVH�K\SRWKHVLV�EHLQJ�WUXH��JLYHQ�WKH�
evidence), respectively.4

7UDQVIRUPDWLRQ�RI�WKH�VFRUHV�WKURXJK�QRUPDOL]DWLRQ�FDQ�OHDG�WR�LPSURYHG�DFFXUDF\�RI�UHVXOWV�
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