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B98 The Validation of a Statistical Tool for the Analysis of DNA Mixtures

Dustin Foley, MS*, 1885 Old Spanish Trail, Houston, TX 77054; Michael A. Donley, MS, 1885 Old Spanish Trail, Houston, TX 77054; 
Mark Powell, MS, 1885 Old Spanish Trail, Houston, TX 77054; Rebecca S. Mikulasovich, MS, 1885 Old Spanish Trail, Houston, TX 
77054; Katherine Welch, MSFS, Harris County IFS, 1885 Old Spanish Trail, Houston, TX 77054; and Roger Kahn, PhD, Harris County 
Institute of Forensic Science, 1885 Old Spanish Trail, Houston, TX 77054

After attending this presentation, attendees will understand a method for the validation of a statistical tool for the probabilistic 

JHQRW\SLQJ�RI�WKH�UHVXOWV�RI�DQDO\VLV�RI�IRUHQVLF�'1$�PL[WXUHV��
This presentation will impact the forensic science community by serving as a guideline to describe how laboratories can incorporate 

SUREDELOLVWLF�JHQRW\SLQJ�LQWR�SURWRFROV�IRU�'1$�LQWHUSUHWDWLRQ�RI�PL[WXUHV�
,PSURYHPHQWV�LQ�WLPH�RI�DQDO\VLV��VHQVLWLYLW\��DQG�FRVW�UHVXOW�LQ�LW�QRW�EHLQJ�XQFRPPRQ�WR�HQFRXQWHU�WRXFK�'1$�VDPSOHV�LQ�WKH�

FULPH�ODE�� �7KH�'1$�SUR¿OHV�REWDLQHG�IURP�WRXFK�VDPSOHV�DUH�RIWHQ�ORZ�OHYHO�FRPSOH[�PL[WXUHV� WKDW�DUH�QRW�HDVLO\�RU�FRQVLVWHQWO\�
interpretable using traditional mixture interpretation approaches and statistics.  New methods are increasingly available that are better 

suited for such data.

7KH�+DUULV�&RXQW\�,QVWLWXWH�RI�)RUHQVLF�6FLHQFHV��+&,)6��FKRVH�WKH�5�EDVHG�VWDWLVWLFDO�VRIWZDUH�SDFNDJH�)RUHQVLP�DQG�YDOLGDWHG�
its use on complex mixtures.  Forensim was appealing as it is open source and available at no cost.  The Forensim module of interest 

WR�+&,)6�LV�/5PL[�ZKLFK�IROORZV�WKH�PHWKRG�GHYHORSHG�E\�*LOO�1��,W�HQDEOHV�WKH�FDOFXODWLRQ�RI�OLNHOLKRRG�UDWLRV�IRU�JHQRW\SHV�GHULYHG�
IURP�FRPSOH[�6KRUW�7DQGHP�5HSHDW��675��SUR¿OHV���7KH�V\VWHP�FRQVLGHUV�DOOHOH�GURS�LQ��GURS�RXW��DQG�PXOWLSOH�FRQWULEXWRUV�XWLOL]LQJ�D�
VHPL�FRQWLQXRXV�DSSURDFK�WKDW�GRHV�QRW�LQFOXGH�SHDN�KHLJKW�

,QLWLDO� YDOLGDWLRQ�ZRUN� IRFXVHG�RQ� WKH� FDOFXODWLRQ�RI� WKH�SUREDELOLW\�RI�GURS�RXW� DQG�GURS�LQ�� YDOXHV� HQWHUHG�PDQXDOO\� LQWR� WKH�
LRmix module before use.  The probability of drop-out value of 0.14 was determined using the counting method, the tailed method, and 

ORJLVWLF�UHJUHVVLRQ�IRU�YDOLGDWLRQ�VDPSOHV�RI�YDU\LQJ�FRQFHQWUDWLRQ���7KH�SUREDELOLW\�RI�GURS�LQ�ZDV�GHWHUPLQHG�WR�EH�������E\�UHYLHZLQJ�
KXQGUHGV�RI�FDVHZRUN�QHJDWLYH�FRQWUROV�LQ�VHDUFK�RI�VSXULRXV�DOOHOH�SHDNV�EHORZ�DQDO\WLFDO�WKUHVKROG�EXW�DERYH�LQVWUXPHQW�EDVHOLQH���7KH�
YDOXH�ZDV�VHW�WR������DV�WKDW�LV�ORZHVW�SUREDELOLW\�RI�GURS�LQ�/5PL[�ZLOO�DFFHSW���/5PL[�PRGXOH�DOVR�LQFOXGHV�D�0RQWH�&DUOR�SUREDELOLW\�
RI�GURS�RXW�VLPXODWRU�WKDW�LV�UXQ�DIWHU�D�SUR¿OH�LV�HYDOXDWHG�DQG�DQ�DVVXPSWLRQ�RI�WKH�QXPEHU�RI�FRQWULEXWRUV�LV�PDGH���7KLV�VLPXODWLRQ�
ZDV�UXQ�WKURXJKRXW�WKH�YDOLGDWLRQ�ZRUN���7KH�FDOFXODWHG�SUREDELOLW\�RI�GURS�RXW�ZDV�IRXQG�WR�EH�ZLWKLQ�WKH�VLPXODWHG�UDQJH�UHLQIRUFLQJ�
WKH�DSSURSULDWHQHVV�RI�WKH�FDOFXODWHG�SUREDELOLW\���7KHVH�VLPXODWLRQV�ZLOO�DOVR�EH�LQFOXGHG�LQ�FDVHZRUN�GRQH�ZLWK�/5PL[�

)RUW\� WZR�SHUVRQ� DQG� WKUHH�SHUVRQ� FRPSOH[� PL[WXUHV� ZHUH� FUHDWHG� IURP� NQRZQ� FRQWULEXWRUV� DQG� HYDOXDWHG� XVLQJ� /5PL[� WR�
GHPRQVWUDWH�VHQVLWLYLW\��UHSURGXFLELOLW\��DQG�SUHFLVLRQ���$OO�WUXH�FRQWULEXWRUV�WR�WKH�PL[WXUHV�ZHUH�FRUUHFWO\�DVVRFLDWHG���7KH�OLNHOLKRRG�
ratios obtained from these samples ranged from 1x105 to 1x107���2YHU�����VLQJOH�VRXUFH�SUR¿OHV�ZHUH�FUHDWHG�IURP�UDQGRPO\�FKRVHQ�
alleles and all were correctly excluded when evaluated against the mixtures.  LRmix is also capable of automating this step using the 

SHUIRUPDQFH�FKHFN�PRGXOH�� �7KH�OLNHOLKRRG�UDWLRV�REWDLQHG�IURP�WKHVH�VDPSOHV�UDQJHG�IURP��[��-55 to 1x10-7�� �5DQGRP�SUR¿OHV�DUH�
FUHDWHG�EDVHG�RQ�WKH�SRSXODWLRQ�GDWDEDVH�XVHG�DQG�FRPSDUHG�WR�WKH�PL[WXUH�SUR¿OH���7KH�XVHU�FKRRVHV�KRZ�PDQ\�SUR¿OHV�WR�FRPSDUH�

2YHUDOO��WKH�YDOLGDWLRQ�RI�/5PL[�GHPRQVWUDWHV�LW�LV�DQ�DFFHSWDEOH�PHWKRG�IRU�WKH�FDOFXODWLRQ�RI�WKH�OLNHOLKRRG�UDWLRV�IRU�FRPSOH[�
two- and three-person mixtures and it is an economical tool that can be incorporated by a laboratory.
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