
* Presenting Author

Engineering Sciences Section - 2015

Copyright 2015 by the AAFS. Unless stated otherwise, noncommercial photocopying of editorial published in this periodical is permitted by AAFS. 

Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by AAFS. 

579

'��� &RPSDULQJ�6WDWLVWLFDO�DQG�0DFKLQH�/HDUQLQJ�7HFKQLTXHV�LQ�$XWKRU�,GHQWL¿FDWLRQ�
DQG�9HUL¿FDWLRQ

Carole E. Chaski, PhD*, ALIAS Technology, LLC, Institute for Linguistic Evidence, 25100 Trinity Drive, Georgetown, DE 19947; Gary 
Holness, PhD, Delaware State University, Computer Science Dept, 1200 N Dupont Highway, Dover, DE 19901; and Michael J. Harris, 
MA, University of California Santa Barbara, Dept of Spanish and Portuguese, Phelps Hall 4206, Santa Barbara, CA 93106

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�EH�DFTXDLQWHG�ZLWK�YDOLGDWLRQ�WHVWLQJ�LQ�IRUHQVLF�OLQJXLVWLF�HYLGHQFH��VSHFL¿FDOO\�
DXWKRU�LGHQWL¿FDWLRQ�DQG�FXUUHQW�UHVXOWV�RI�OLWLJDWLRQ�LQGHSHQGHQW�UHVHDUFK���$WWHQGHHV�ZLOO�EH�DEOH�WR�DVVHVV�DQ\�DXWKRU�LGHQWL¿FDWLRQ�
methods they encounter in light of current research results and standards.

This presentation will impact the forensic science community by providing an example of validation testing that tests both statistical 

DQG�PDFKLQH�OHDUQLQJ�FODVVL¿FDWLRQ�PHWKRGV�DQG�E\�SURYLGLQJ�FXUUHQW�UHVHDUFK�RQ�WKH�UHOLDELOLW\�RI�FRPSXWDWLRQDO�IRUHQVLF�OLQJXLVWLF�
DXWKRU�LGHQWL¿FDWLRQ�DQG�YHUL¿FDWLRQ���7KHVH�SUREOHPV�DUH�EHFRPLQJ�PRUH�LPSRUWDQW�GXH�WR�WKH�LQWHUQHW�

This presentation focuses on validation testing of methods for determining the author of a document in the forensic setting using a 

WUDGLWLRQDO�IRUHQVLF�PHWKRGRORJ\�DQG�D�QRYHO�ELRPHWULF�PHWKRGRORJ\���$V�&KDVNL�H[SODLQV��WKHUH�DUH�WKUHH�FXUUHQW�DSSURDFKHV�WR�IRUHQVLF�
DXWKRU�LGHQWL¿FDWLRQ���IRUHQVLF�VW\OLVWLFV��FRPSXWDWLRQDO�VW\ORPHWU\��DQG�IRUHQVLF�FRPSXWDWLRQDO�OLQJXLVWLFV�1  Stylistics has its roots in 

KDQGZULWLQJ�LGHQWL¿FDWLRQ��VW\ORPHWU\�LQ�FRPSXWHU�VFLHQFH�DQG�GLJLWDO�KXPDQLWLHV��DQG�IRUHQVLF�FRPSXWDWLRQDO�OLQJXLVWLFV�LQ�OLQJXLVWLF�
theory and computational linguistics.  Among the many ways that these three approaches differ, the most important is the attitude and 

productivity of a litigation-independent validation testing program to determine error rates and standard operating protocols with data 

requirements.  Currently, only the forensic computational linguistics approach carries on a validation testing program on forensically 

IHDVLEOH�GDWD��L�H���H[SHULPHQWDOO\�FROOHFWHG�GDWD�RU�DFWXDO�NQRZQ�GDWD�IURP�FDVHV�DQG�LQYHVWLJDWLRQV��ZKHUH�DOO�WKH�GDWD�LV�³JURXQG�WUXWK´�
for the tested method).  Traditionally, computational forensic linguistics has focused on using hard-to-imitate, low-salience features that 

DUH�SV\FKRORJLFDOO\�UHDO�DQG�WKHRUHWLFDOO\�YDOLG���WKHVH�IHDWXUHV�DUH�V\QWDFWLF�VWUXFWXUHV�FDWHJRUL]HG�LQ�D�SDUWLFXODU�ZD\�2  Further, this 

IHDWXUH�VHW�KDV�\LHOGHG�KLJK�DFFXUDF\�����������IRU�DXWKRU�LGHQWL¿FDWLRQ�LQ�WZR�GLIIHUHQW�GDWDVHWV��RQH�H[SHULPHQWDOO\�FROOHFWHG�DQG�
WKH�RWKHU�IURP�FDVH�LQYHVWLJDWLRQV���&XUUHQWO\��WKLV�PHWKRGRORJ\�KDV�EHHQ�XVHG�IRU�ERWK�LGHQWL¿FDWLRQ�DQG�YHUL¿FDWLRQ���:KHQ�XVHG�IRU�
DQ�LGHQWL¿FDWLRQ��WKH�PHWKRG�UHTXLUHV�D�³OLQH�XS´�RI�VXVSHFW�DXWKRUV�ZKR�DUH�HDFK�WHVWHG�SDLU�ZLVH�DJDLQVW�HDFK�RWKHU��ZLWK�WKH�UHVXOWLQJ�
statistical model used to classify the questioned document to one or the other.  If there is a large group of suspects, a binomial test can 

WKHQ�EH�XVHG�RQ�WKH�PXOWLSOH�SDLUZLVH�FODVVL¿FDWLRQV��EXW�RIWHQ�WKHUH�DUH�RQO\�WZR�VXVSHFWV��IRU�UHDVRQV�UHODWHG�WR�WKH�FDVH�RXWVLGH�DQ\�
OLQJXLVWLF�DQDO\VLV�DQG�XQNQRZQ�WR�WKH�IRUHQVLF�OLQJXLVW����:KHQ�XVHG�IRU�D�YHUL¿FDWLRQ��WKH�TXHVWLRQHG�GRFXPHQW�PXVW�EH�ORQJ�HQRXJK�
WKDW�LW�FDQ�EH�VSOLW�LQWR�VHJPHQWV�DQG�WHVWHG�DJDLQVW�WKH�NQRZQ�VXVSHFW�GRFXPHQWV��DOWKRXJK�WKH�GLVFULPLQDQW�IXQFWLRQ�SURFHGXUH�IRUFHV�
the documents into two groups, a single author’s documents often cannot be distinguished into two groups.

Using this same feature set on different datasets, this study is testing traditional forensic methodology using a pairwise procedure to 

GHWHUPLQH�OHYHOV�RI�DFFXUDF\�DQG�GDWD�TXDQWLW\�ZLWK�ERWK�VWDWLVWLFDO�DQG�PDFKLQH�OHDUQLQJ�FODVVL¿HUV���7KXV�WKH�FXUUHQW�H[SHULPHQWV�DUH�
WHVWLQJ�LI�SUHYLRXV�UHVXOWV�XVLQJ�GLVFULPLQDQW�IXQFWLRQ�DQDO\VLV�FDQ�EH�UHSOLFDWHG�DW�WKH���������DFFXUDF\�ZLWK�RWKHU�VWDWLVWLFDO�FODVVL¿HUV�
VXFK�DV�ORJLVWLF�UHJUHVVLRQ���)XUWKHU��WKH�FXUUHQW�H[SHULPHQWV�DOVR�WHVW�LI�PDFKLQH�OHDUQLQJ�FODVVL¿HUV�OLNH�6XSSRUW�9HFWRU�0DFKLQH�FDQ�
attain even higher accuracy.

Again using the same feature set on different datasets, this study is also testing a novel biometric methodology to determine if this 

IHDWXUH�VHW�FDQ�EH�XVHG�IRU�YHUL¿FDWLRQ���'LVWDQFH�DQG�VLPLODULW\�PDWULFHV�DUH�EHLQJ�XVHG�ZLWK�WKUHVKROG�VHWWLQJV�WR�VHH�KRZ�ZHOO�WKLV�
IHDWXUH�VHW�SHUIRUPV�DV�D�YHUL¿FDWLRQ�PHWULF���)XUWKHU��D�%D\HVLDQ�DQDO\VLV�LV�EHLQJ�WHVWHG�WR�VHH�LI�ERWK�LGHQWL¿FDWLRQ�DQG�YHUL¿FDWLRQ�
SURWRFROV�LQ�WKLV�IUDPHZRUN�FDQ�EH�FRQGXFWHG��
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