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E68 A Step Toward Likelihood Ratios in Pattern Recognition Disciplines

Simone Gittelson*, 100 Bureau Drive, Gaithersburg, MD 

$IWHU�DWWHQGLQJ� WKLV�SUHVHQWDWLRQ�� DWWHQGHHV�ZLOO�XQGHUVWDQG�KRZ� WR� UHSUHVHQW� WKH�YDOXH�RI� HYLGHQFH� LQ� WKH� IRUP�RI�D� OLNHOLKRRG�
UDWLR�DGGUHVVLQJ�WKH�LVVXH�RI�LQWHUHVW�WR�WKH�FRXUW���$WWHQGHHV�ZLOO�DOVR�UHFRJQL]H�WKH�LPSRUWDQW�UROH�RI�SUREDELOLWLHV�IRU�UHSUHVHQWLQJ�DQG�
combining information and uncertainty.

This presentation will impact the forensic science community by providing the attendees with the fundamental principles for 

LQWHUSUHWLQJ�SDWWHUQ� UHFRJQLWLRQ�HYLGHQFH� LQ�D� ORJLFDO� IUDPHZRUN�� � ,W�ZLOO�KLJKOLJKW� WKH� LPSRUWDQFH�RI�SUREDELOLWLHV� LQ� WKLV�HQGHDYRU���
$SSOLFDWLRQ�RI�WKHVH�SULQFLSOHV�DOORZ�WKH�IRUHQVLF�VFLHQWLVW�WR�DVVLJQ�WKH�YDOXH�RI�HYLGHQFH�LQ�D�WUDQVSDUHQW�DQG�VFLHQWL¿F�PDQQHU�

7KH�UROH�RI�D�IRUHQVLF�VFLHQWLVW�LV�WR�SUHVHQW�WKH�YDOXH�RI�VFLHQWL¿F�REVHUYDWLRQV�DQG�DQDO\WLFDO�UHVXOWV�WR�WKH�FRXUW���)RU�WKLV�YDOXH�WR�
EH�VFLHQWL¿FDOO\�VRXQG��LW�VKRXOG�QRW�RQO\�EH�EDVHG�RQ�VFLHQWL¿F�NQRZOHGJH��EXW�DOVR�EH�WUDQVSDUHQW�LQ�KRZ�LW�GHSHQGV�RQ�WKLV�NQRZOHGJH���
+HQFH��VXEMHFWLYH�MXGJPHQWV�DQG�RSLQLRQV�PD\�IXO¿OO�WKH�¿UVW�UHTXLUHPHQW��EXW�LW�LV�GLI¿FXOW�IRU�WKHP�WR�IXO¿OO�WKH�VHFRQG���2Q�WKLV�VHFRQG�
DVSHFW��SUREDELOLWLHV�SURYLGH�D�IUDPHZRUN�WKDW�DOORZV�WKH�VFLHQWLVW�WR�FRPELQH�GLIIHUHQW�SLHFHV�RI�LQIRUPDWLRQ�LQ�D�WUDQVSDUHQW�ZD\�

7KLV�SUHVHQWDWLRQ�H[SODLQV�WKH�IXQGDPHQWDO�SULQFLSOHV�RI�WKH�ORJLFDO�DSSURDFK�WR�DVVLJQLQJ�D�YDOXH�WR�IRUHQVLF�¿QGLQJV�LQ�WKH�FRQWH[W�
of a case.  The focus is on pattern-recognition disciplines, yet the basic principles apply to all types of evidence.  From a logical 

SHUVSHFWLYH��WKH�YDOXH�RI�WKH�REVHUYHG�VFLHQWL¿F�UHVXOWV�LV�GHWHUPLQHG�E\�WKH�UDWLR�RI�WZR�SUREDELOLWLHV�������WKH�SUREDELOLW\�RI�WKH�REVHUYHG�
UHVXOWV�JLYHQ�WKH�SURVHFXWLRQ¶V��RU�WKH�SODLQWLII¶V��SRVLWLRQ��DQG������WKH�SUREDELOLW\�RI�WKH�REVHUYHG�UHVXOWV�JLYHQ�WKH�GHIHQVH¶V��RU�WKH�
GHIHQGDQW¶V��SRVLWLRQ���7KLV�UDWLR�IRUPV�ZKDW�LV�FRPPRQO\�NQRZQ�DV�WKH�OLNHOLKRRG�UDWLR���,Q�SDWWHUQ�UHFRJQLWLRQ�GLVFLSOLQHV��WKH�¿UVW�
SUREDELOLW\��L�H���WKH�QXPHUDWRU�LQ�WKH�UDWLR��UHSUHVHQWV�WKH�LQWUD�YDULDELOLW\��WKDW�LV��KRZ�WKH�REVHUYHG�IHDWXUHV�YDU\�LI�WKH\�ZHUH�SURGXFHG�
E\�WKH�VDPH�VRXUFH��DQG�WKH�VHFRQG��L�H���WKH�GHQRPLQDWRU�LQ�WKH�UDWLR��WKH�LQWHU�YDULDELOLW\��WKDW�LV��KRZ�WKH�REVHUYHG�IHDWXUHV�YDU\�LI�WKH\�
were produced by different sources in the relevant population of potential sources.  

In this presentation, examples will illustrate the basic principles of how to combine numerous pieces of information to assign these 

SUREDELOLWLHV�DQG�WKXV�PHDVXUH�WKH�ZHLJKW�RI�WKH�IRUHQVLF�VFLHQWLVW¶V�¿QGLQJV�ZLWK�UHJDUG�WR�WKH�LVVXH�RI�LQWHUHVW�WR�WKH�FRXUW�� �7KHVH�
H[DPSOHV�ZLOO�FRYHU�KRZ�WR�FRPELQH�WKH�YDOXH�RI�JHQHUDO�FKDUDFWHULVWLFV�RI�WKH�REVHUYDWLRQV��L�H���WKH�JHQHUDO�SDWWHUQ�RI�D�VKRHPDUN�RU�
WKH�RYHUDOO�ULGJH�ÀRZ�RI�D�¿QJHUPDUN��ZLWK�WKH�YDOXH�RI�VSHFL¿F�IHDWXUHV��L�H���REVHUYDWLRQV�LQGLFDWLQJ�FXWV�RU�ZHDU�RQ�D�VKRHPDUN�RU�
REVHUYHG�PLQXWLDH�DQG�SRUHV�RQ�D�¿QJHUPDUN���KRZ�WR�FKRRVH�WKH�PRVW�DSSURSULDWH�GDWDEDVH�WR�KHOS�LQIRUP�ZKDW�QXPHULFDO�YDOXHV�WR�
DVVLJQ�WR�WKH�UHTXLUHG�SUREDELOLWLHV��DQG�KRZ�WR�UHFRJQL]H�ZKDW�DGGLWLRQDO�LQIRUPDWLRQ�LV�UHTXLUHG�WR�DVVLJQ�D�SUREDELOLW\��DQG�WKHUHIRUH�
D� OLNHOLKRRG�UDWLR�� LQ�D�SDUWLFXODU�FDVH�� �7KHVH�H[DPSOHV� LOOXVWUDWH�KRZ�D�SUREDELOLVWLF� IUDPHZRUN�KHOSV� WKH�IRUHQVLF�VFLHQWLVW�JDWKHU��
RUJDQL]H��DQG�SUHVHQW�WKH�UHOHYDQW�VFLHQWL¿F�NQRZOHGJH�LQ�D�OLNHOLKRRG�UDWLR�DGGUHVVLQJ�WKH�TXHVWLRQ�RI�LQWHUHVW�WR�WKH�FRXUW�

Probability, Likelihood Ratio, Weight of Evidence


