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B61 Using Likelihood Ratios for Source Attribution of Glock® Model 21 Fired 
Cartridge Cases

Keith B. Morris, PhD*, 208 Oglebay Hall, 1600 University Avenue, PO Box 6121, Morgantown, WV 26506-6121; and Catherine L. 
Hefner, 623 Brownsburg Road, Marlinton, WV 24954

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�KRZ�OLNHOLKRRG�UDWLRV�DUH�XVHG�WR�LQWHUSUHW�LPSUHVVLRQ�HYLGHQFH�RI�SLVWRO�
cartridge cases.

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�JXLGLQJ�IXWXUH�UHVHDUFKHUV�DQG�¿UHDUP�H[DPLQHUV�WR�DQDO\]H�¿UHDUP�
GDWD� IURP� WKH� ,QWHJUDWHG�%DOOLVWLF� ,GHQWL¿FDWLRQ�6\VWHP® (IBIS) (Ultra Electronics Forensic Technology© (UEFT).  Using statistical 

analysis, the examiner will be able to infer source determinations in a more logical manner.

7KH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�GHWHUPLQH�WKH�HIIHFWLYHQHVV�RI�XVLQJ�OLNHOLKRRG�UDWLRV�WR�HYDOXDWH�WKH�DFFXUDF\�RI�VRXUFH�DWWULEXWLRQ�
using IBIS®�VFRUHV���7KLV�ZDV�DFKLHYHG�E\�HYDOXDWLQJ�WKH�HUURU�UDWHV�RI�WKH�PHWKRG�ZKHQ�XVLQJ�%D\HVLDQ�QHWZRUNV�WR�DVVHVV�WKH�FRUUHFWQHVV�
of the attribution using the IBIS®�VFRUHV�IRU�WKH�¿ULQJ�SLQ�DQG�EUHHFK�IDFH�FRPSDULVRQV�

)LUHDUP�H[DPLQHUV� DUH�SURQH� WR� FULWLFLVPV�GXH� WR� WKH�SXUSRUWHG� ODFN�RI� FRQVLVWHQF\�ZKHQ�PDNLQJ� VRXUFH�GHWHUPLQDWLRQV�1  For 

H[DPSOH��H[DPLQHUV�ZLWK�GLIIHUHQW�HGXFDWLRQDO�EDFNJURXQGV�DQG�H[SHULHQFHV�PD\�GUDZ�GLIIHUHQW�FRQFOXVLRQV�IURP�WKH�H[DPLQDWLRQ�RI�
the same samples.  In particular, vague terminology may contribute to incorrect conclusions of same source attributions.  To decrease 

SRWHQWLDO� HUURU� RI� WHUPLQRORJLFDO� LQFRQVLVWHQFLHV�� VWDQGDUGV� VKRXOG� EH� LPSOHPHQWHG� DQG� XQLYHUVDOO\� XWLOL]HG� E\� ¿UHDUP� H[DPLQHUV�2  
Additionally, erroneous source determinations may be decreased by eliminating unnecessary, outside information pertaining to the case.3

5HVHDUFKHUV�FRPPRQO\�XVH�SULVWLQH��FRQVHFXWLYHO\�PDQXIDFWXUHG�¿UHDUPV��RU�SDUWV�WKHUHRI��WR�HYDOXDWH�PHWKRGRORJLHV���$OWKRXJK�
WKLV�DSSURDFK�UHGXFHV�YDULDELOLW\��SULVWLQH�FRQGLWLRQV�PD\�DOVR�GLPLQLVK�WKH�JHQHUDOL]DWLRQ�RI�UHVXOWV�WR�UHDO�ZRUOG�FRQGLWLRQV�4

7KLV�UHVHDUFK�K\SRWKHVL]HG�WKDW�WKLV�PHWKRG�ZLOO�������SURYLGH�D�VWDWLVWLFDO�EDVLV�IRU�WKH�LQWHUSUHWDWLRQ�RI�¿UHDUPV�HYLGHQFH��DQG������
increase reliability and validity of determining source attributions.

The IBIS®� V\VWHP�ZDV�XVHG� LQ� WKLV� UHVHDUFK� WR�SURYLGH�VFRUHV�RI�NQRZQ�FDUWULGJH�FDVHV�DJDLQVW�D�GDWDEDVH�RI�ERWK�NQRZQ�DQG�
XQNQRZQ�FDUWULGJH�FDVHV���7KLV�V\VWHP�PHDVXUHV�HDFK�FDVH�DQG�JHQHUDWHV�EUHHFK�IDFH�DQG�¿ULQJ�SLQ�VFRUHV�EDVHG�RQ�WKH�FRPSDULVRQ�
of a pair of cartridge cases.  IBIS®�FRQVLVWV�RI�WZR�IXOO\�DXWRPDWHG�FRPSDULVRQ�V\VWHPV�NQRZQ�DV�%8//(73522)®, which compares 

SURMHFWLOHV��DQG�%5$66&$7&+(5®, which compares cartridge cases.5

7KLV�UHVHDUFK�XVHG�D�TXDQWLWDWLYH�FRUUHODWLRQDO�VWXG\�GHVLJQ�WR�H[DPLQH�LPSUHVVLRQ�HYLGHQFH�RQ�FDUWULGJH�FDVHV�¿UHG�E\�YDULRXV�
*ORFN™�SLVWROV���7ZHOYH�*ORFN™����$&3�¿UHDUPV�ZHUH�XVHG�IRU�WKLV�VWXG\���(DFK�JXQ�¿UHG����FDUWULGJHV��UHORDGV���0DJWHFK® Ammunition 

large pistol primers and Accurate®����SRZGHU����7KH�¿UHDUPV�ZHUH�IURP�D�ORFDO�ODZ�HQIRUFHPHQW�DJHQF\���$OWKRXJK�WKH�¿UHDUPV�DUH�XVHG��
WKH�H[DFW�QXPEHU�RI�VKRWV�¿UHG�WKURXJK�HDFK�LV�XQNQRZQ�

7KH�¿UHDUPV�ZHUH�¿UHG�DW�DQ�RXWGRRU�VKRRWLQJ�UDQJH�DQG�DOO�FDUWULGJH�FDVHV�ZHUH�FROOHFWHG�IURP�HDFK�WHVW�¿UH���7KH�FDVLQJV�ZHUH�
then entered into IBIS®�XVLQJ�VWDQGDUG�SURWRFROV�DQG�WKH�FDQGLGDWH�PDWFKHV�ZHUH�RUJDQL]HG�LQWR�0LFURVRIW® Excel®.  RStudio® and R® 

were used to process the data and Netica™�ZDV�XVHG�WR�JHQHUDWH�D�%D\HVLDQ�QHWZRUN���7KH�%D\HVLDQ�QHWZRUNV�FRQWDLQ�WKH�FRQGLWLRQDO�
SUREDELOLW\�WDEOHV�DQG�GHQVLW\�GLVWULEXWLRQV�UHTXLUHG�WR�LQWHUSUHW�QHZ�GDWD���6XFK�QHWZRUNV�LQWULQVLFDOO\�LQFRUSRUDWH�OLNHOLKRRG�UDWLRV�LQ�
the odds form of Bayes’ Theorem. 

7KH�¿ULQJ�SLQ�VFRUH��¿ULQJ�SLQ�UDQN��EUHHFK�IDFH�VFRUH��DQG�EUHHFK�IDFH�UDQN�JHQHUDWHG�E\�WKH�,%,6® system were used together with 

WKH�PRGHO��FDOLEHU��DQG�¿UHDUP�LGHQWL¿HU�RI�WKH�VDPSOH�DQG�GDWDEDVH�¿UHDUPV�WR�EXLOG�WKH�QHWZRUN�
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