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Information Content Inherent in Complex Mixtures
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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�JDLQ�D�FOHDUHU�XQGHUVWDQGLQJ�RI�WKH�LQIRUPDWLRQ�FRQWHQW�LQ�FRPSOH[�IRUHQVLF�'1$�
SUR¿OHV���$WWHQGHHV�ZLOO�OHDUQ�WR�VXSSRUW�D�GHFLVLRQ�WR�LQWHUSUHW�RU�QRW�LQWHUSUHW�D�VDPSOH�DQG�ZLOO�EH�DEOH�WR�EDVH�WKHLU�GHFLVLRQ�RQ�ZKHWKHU�
WKH�SUR¿OH�VXSSRUWV�D�FOHDU�VHSDUDWLRQ�EHWZHHQ�D�WUXH�FRQWULEXWRU�DQG�D�QRQ�FRQWULEXWRU�

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�SURYLGLQJ�PRUH�DFFXUDWH�LQIRUPDWLRQ�DERXW�IRUHQVLF�'1$�SUR¿OHV�
that may reliably be interpreted and those that should not be interpreted.  This will provide useful information to the legal and judicial 

V\VWHP�DV�ZHOO�DV�DVVLVWLQJ�ODERUDWRULHV�LQ�HI¿FLHQWO\�DOORFDWLQJ�UHVRXUFHV�DQG�FRPPXQLFDWLQJ�UHVXOWV�WR�WKHLU�FOLHQWV�
:LWK�WKH�LQFUHDVLQJ�VHQVLWLYLW\�RI�'1$�W\SLQJ�PHWKRGRORJLHV�DQG�WKH�LQFUHDVLQJ�DZDUHQHVV�E\�ODZ�HQIRUFHPHQW�RI�WKH�SHUFHLYHG�

FDSDELOLWLHV�RI�'1$�W\SLQJ��FRPSOH[�PL[WXUHV�FRQVLVWLQJ�RI�'1$�IURP�WZR�RU�PRUH�FRQWULEXWRUV�DUH�LQFUHDVLQJO\�EHLQJ�HQFRXQWHUHG��
however, it remains to be shown whether it is possible to distinguish a true contributor from a non-contributor in these complex samples.  

,Q� RUGHU� WR� DVVHVV� WKLV�� VHWV� RI� VL[�&DXFDVLDQ� JHQRW\SH� SUR¿OHV�ZHUH� VLPXODWHG� DQG� XVHG� WR� FUHDWH�PL[WXUHV� FRQWDLQLQJ� WZR� WR� ¿YH�
contributors.  Each experiment was run 10,000 times.  This simulation experiment was intended to illustrate the best-case scenario in 

which all alleles from the true contributors were detected in the simulated evidence samples.  Therefore, the possibility of drop-out was 

QRW�PRGHOHG�IRU�WKLV�H[SHULPHQW���7KH�FRPSXWHU�SURJUDP�'1$0,;�ZDV�WKHQ�XVHG�WR�FRPSXWH�/LNHOLKRRG�5DWLRV��/5V��IRU�ERWK�7UXH�
&RQWULEXWRUV��7&��DQG�.QRZQ�1RQ�&RQWULEXWRUV��.1&���DVVXPLQJ�YDU\LQJ�QXPEHUV�RI�XQNQRZQ�LQGLYLGXDOV�LQ�WKH�PL[WXUHV���7KHVH�
complex mixture simulations show that, even when all alleles are detected (no drop-out), true contributors can generate LRs less than 

RQH�DFURVV�D����ORFXV�SUR¿OH��KRZHYHU��WKLV�RXWFRPH�ZDV�UDUH��VHYHQ�RI��������UHSOLFDWHV����������DQG�DVVRFLDWHG�RQO\�ZLWK�PL[WXUHV�
FRPSULVLQJ�¿YH�FRQWULEXWRUV� LQ�ZKLFK�WKH�QXPHUDWRU�K\SRWKHVLV� LQFOXGHV�RQH�RU�PRUH�XQNQRZQ�FRQWULEXWRUV�� �)RU�.1&V��/5V�ZHUH�
found to be greater than one in a small number of replicates (75 of 14,000 replicates (0.4%)).  These replicates were limited to four- and 

¿YH�SHUVRQ�PL[WXUHV�ZLWK�RQH�RU�PRUH�XQNQRZQ�LQ�WKH�QXPHUDWRU���2QO\�¿YH�RI�WKHVH����UHSOLFDWHV�\LHOGHG�D�/5�JUHDWHU�WKDQ�������
The informative metric for LRs is not the absolute value, but rather the separation between TCs and KNCs.  By plotting the 

GLVWULEXWLRQ�RI�/5V�� LW� FDQ�EH� VHHQ� WKDW� WKH� DELOLW\� WR�GLVWLQJXLVK�7&V� IURP�.1&V� LQ�PL[WXUHV� FRQWDLQLQJ�XS� WR�¿YH� FRQWULEXWRUV� LV�
UHPDUNDEO\�JRRG���7KLV�LV�WUXH�HYHQ�ZKHQ�PXOWLSOH�XQNQRZQ�FRQWULEXWRUV�DUH�UHTXLUHG���2YHUDOO��WKHVH�UHVXOWV�LPSO\�WKDW�WKH�VWUHQJWK�RI�
HYLGHQFH�WKDW�FDQ�EH�GHULYHG�IURP�FRPSOH[�PL[WXUHV�FRQWDLQLQJ�XS�WR�¿YH�FRQWULEXWRUV��XQGHU�D�VFHQDULR�LQ�ZKLFK�QR�GURS�RXW�LV�UHTXLUHG�
WR�H[SODLQ�DQ\�RI�WKH�FRQWULEXWRUV��LV�UHPDUNDEO\�KLJK���7KHUHIRUH��VXFK�PL[WXUHV�DUH�ZRUWK�WKH�WLPH�DQG�HIIRUW�UHTXLUHG�WR�SHUIRUP�WKH�
statistical analysis required to estimate the weight of evidence.
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