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D28 Do I Really Have to Measure Everything Twice in My Forensic Investigation:  
Isn’t Error Analysis Just Something One Does in Bench Science?

Thomas L. Bohan, PhD, JD*, MTC Forensics, 54 Pleasant Avenue, Peaks Island, ME 04108

After attending this presentation, attendees will be provided with an orientation to uncertainty estimates in the reporting of forensic 
FRQFOXVLRQV�DQG��LQ�SDUWLFXODU��WR�WKH�WDONV�LPPHGLDWHO\�IROORZLQJ�ZKLFK�ZLOO�H[SORUH�WKH�WRSLF�LQ�GHWDLO�

This presentation will impact the forensic science community by providing one of the most important of the recommendations of 
the 2009 National Academy of Sciences (NAS) Report, Strengthening Forensic Science in the United States:  A Path Forward, dealing 
with forensic practice in the United States.

This presentation leads off a half-day program examining the aspects of reliability analysis across a wide range of forensic practices.  
To set the stage for this program, it appears useful to lay out the reasons why such an examination is important so long after the NAS 
5HSRUW�WKDW�VHQW�VKRFN�ZDYHV�WKURXJK�WKH�SXEOLF��WKLV�FRXQWU\¶V�V\VWHP�RI�MXVWLFH��DQG�WKH�IRUHQVLF�FRPPXQLW\���7KH�VKRFN�FDPH�IURP�
the NAS Report’s pointing to serious shortcomings in the practice of forensic science in this country.  One of these shortcomings was 
WKH�ODFN�RI�DSSUHFLDWLRQ�WKH�1$6�5HSRUW¶V�DXWKRUV�IRXQG�RI�WKH�LPSRUWDQFH�RI�UHOLDELOLW\�DQDO\VLV�DSSOLHG�WR�VWDWHG�IRUHQVLF�FRQFOXVLRQV���
³)HZ�IRUHQVLF�VFLHQFH�PHWKRGV�KDYH�GHYHORSHG�DGHTXDWH�PHDVXUHV�RI�WKH�DFFXUDF\�RI�LQIHUHQFHV�PDGH�E\�IRUHQVLF�VFLHQWLVWV���$OO�UHVXOWV�
for every forensic science method should indicate the uncertainty in the measurements that are made, and studies must be conducted that 
HQDEOH�WKH�HVWLPDWLRQ�RI�WKRVH�YDOXHV�´1 

This statement is embedded in several of the Report’s thirteen recommendations, especially Recommendation 3 (Ibid, page 190.)  
6LQFH�WKH�)HEUXDU\������LVVXDQFH�RI�WKH�5HSRUW��WKH�UHVROYH�ZLWKLQ�WKH�IRUHQVLF�VFLHQWL¿F�FRPPXQLW\�DQG�ZLWKLQ�DOO�WKUHH�EUDQFKHV�RI�
the federal government to act has been mounting year by year.  This reaction began within the American Academy of Forensic Sciences, 
which in August 2009, following Academy-wide consultations, endorsed all thirteen of the NAS Report’s recommendations. 

:LWK�DOO�RI�WKH�HIIRUWV�H[SHQGHG��E\�IRUHQVLF�SUDFWLWLRQHUV��E\�SURIHVVLRQDO�IRUHQVLF�RUJDQL]DWLRQV��DQG�E\�WKH�8QLWHG�6WDWHV�&RQJUHVV�
DQG� WKH�:KLWH�+RXVH��ZK\� LV� LW� VWLOO� QHFHVVDU\� WR� WDNH� WLPH� WR� DGGUHVV� RQH� RI� WKH�PRVW� IXQGDPHQWDO� DVSHFWV� RI� WKH�1$6�5HSRUW¶V�
REVHUYDWLRQV�� WKH�QHHG�WR�UHSRUW�IRUHQVLF�UHVXOWV� LQ�VXFK�D�PDQQHU� WKDW� WKRVH�UHFHLYLQJ�WKHP�FDQ�LPPHGLDWHO\�JUDVS�WKHLU�UHOLDELOLW\"��
:KHUH�WKH�UHVXOWV�DUH�LQ�QXPHULFDO�IRUP��IRU�H[DPSOH��WKH�ZHLJKW�RI�D�GUXJ�VDPSOH��WKH�LPSDFW�VSHHG�RI�D�ZUHFNHG�WUDLQ��WKH�UHODWLYH�
KXPLGLW\�WKH�QLJKW�D�FULPH�WRRN�SODFH���WKH�UHOLDELOLW\�FDQ�EH�VWDWHG�LQ�WHUPV�RI�WKH�OLNHOLKRRG�WKDW�WKH�QXPEHU�JLYHQ�FRXOG�GHYLDWH�E\�
DV�PXFK�DV�SOXV�RU�PLQXV�����IURP�WKH�WUXH�YDOXH���,I�WKDW�OLNHOLKRRG�LV�YHU\�ORZ��RQH�PLJKW�FRQFOXGH�WKDW�WKH�UHVXOW�JLYHQ�ZDV�TXLWH�
UHOLDEOH��DQG�FRQYHUVHO\���5HJDUGOHVV�RI�WKDW�OLNHOLKRRG��WKH�FRQYH\RU�RI�WKH�QXPEHU�ZRXOG�KDYH�GRQH�KLV�RU�KHU�GXW\�VFLHQWL¿FDOO\���,I�
WKH�QXPHULFDO�UHVXOW�LV�SUHVHQWHG�LQ�QDNHG�IRUP��ZLWK�QR�³HUURU�EDUV�´�WKRVH�UHFHLYLQJ�LW�KDYH�QR�ZD\�WR�ZHLJK�LWV�LPSRUWDQFH�DQG��LQ�D�
VFLHQWL¿FDOO\�LGHDO�ZRUOG��VKRXOG�QRW�DFFHSW�LW��

But many forensic results (for example, the medical testimony that a deceased person died from a blow to the head) are not delivered 
in the form of a quantitative statement.  Nevertheless, in addition to stating the basis for such qualitative conclusions, the person 
GHOLYHULQJ�WKHP�VKRXOG�EH�DEOH�WR�HVWLPDWH�WKH�OLNHOLKRRG�WKDW�KH�RU�VKH�LV�LQFRUUHFW���7KDW�LV�WKH�ZD\�VFLHQFH�PXVW�EH�GRQH�DQG�IRUHQVLF�
science should be no different. 

)XUWKHUPRUH��DV�VWUHVVHG�E\�WKH�1$6�5HSRUW�EDFNHG�E\�WKH�$PHULFDQ�$FDGHP\�RI�)RUHQVLF�6FLHQFHV� WKURXJK�LWV������3RVLWLRQ�
6WDWHPHQW�� LI� UHOLDELOLW\� HVWLPDWHV� LQ� D� SDUWLFXODU� ¿HOG� DUH� LPSRVVLEOH� RU� GLI¿FXOW� WR� DFFRPSOLVK�� WKH�ZRUN� QHFHVVDU\� WR� FRUUHFW� WKLV�
situation must be done and the results presented in the peer-reviewed literature. 

7KH�DFFHSWDQFH�RI�WKH�QHHG�WR�PDNH�TXDQWLWDWLYH�UHOLDELOLW\�HVWLPDWHV�YDULHV�DFURVV�WKH�IRUHQVLF�SUDFWLFH�¿HOGV���)RU�WKRVH�WKDW�DUH�
VSHFLDOL]HG�DSSOLFDWLRQV�RI�D�EURDGHU�VFLHQWL¿F�WUDGLWLRQ��WKH�QHHG�WR�SURYLGH�³HUURU�EDUV´�ZLWK�UHVXOWV�KDV�DOZD\V�EHHQ�UHFRJQL]HG���)RU�
WKRVH�WKDW�RULJLQDWHG�ZLWK�SROLFH�SUDFWLFH��QRW�VR�PXFK���7KDW�WKHUH�VWLOO�H[LVWV�UHVLVWDQFH�LQ�VRPH�RI�WKH�ODWWHU�¿HOGV�DSSHDUV�WR�UHVXOW�IURP�
two distinct problems.  The easiest of these to deal with is actually one of the problems spotlighted by the NAS Report:  the need to have 
a uniform nomenclature understood across all types of forensic practices.  It should be added in connection with reliability estimates that 
there must be agreement across the practices as the words to be used with such estimates.  It has been repeatedly noted that certain classes 
RI�SUDFWLWLRQHUV�VWURQJO\�UHVLVW�XVLQJ�VXFK�ZRUGV�DV�³HUURU´�DQG�³XQFHUWDLQW\�´��*LYHQ�WKH�EDJJDJH�WKDW�WKHVH�ZRUGV�FDUU\�IURP�WKH�QRQ�
WHFKQLFDO�VRFLHW\��VXFK�UHVLVWDQFH�VKRXOG�QRW�EH�FULWLFL]HG���5DWKHU��WKHUH�KDV�WR�EH�D�EURDG�EDVHG�DWWHPSW�WR�VHWWOH�RQ�ZRUGV�WKDW�FRQYH\�
ZKDW�QHHGV�WR�EH�FRQYH\HG�LQ�WKH�VFLHQWL¿F�FRQWH[W�ZLWKRXW�DW�WKH�VDPH�WLPH�VPXJJOLQJ�LQ�PLVOHDGLQJ�PHDQLQJV�IURP�WKH�ZRUOG�DW�ODUJH��
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7KH�RWKHU�SUREOHP�WKDW�QHHGV�WR�EH�RYHUFRPH�LV�D�FRQFHSWXDO�RQH���0RVW�VLPSO\��LW�FDQ�EH�LOOXVWUDWHG�E\�WKH�TXHVWLRQ���:KDW�UHOHYDQFH�
FDQ�VWXGLHV�RI�HUURU�RYHU�WKH�ODVW�WHQ�\HDUV�DFURVV�WKH�HQWLUH�¿HOG�RI�KDQGZULWLQJ�LGHQWL¿FDWLRQ�KDYH�WR�DVVHVVLQJ�XQFHUWDLQW\�LQ�WKH�ZRUN�RI�
a VSHFL¿F examiner in a VSHFL¿F�FDVH�WRGD\"��,Q�RUGHU�WR�DFKLHYH�WKH�JRDO�RI�KDELWXDWLQJ�DOO�IRUHQVLF�SUDFWLWLRQHUV�WR�SURYLGLQJ�TXDQWLWDWLYH�
reliability estimates to all their conclusions, this question has to be answered in a convincing manner. 
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