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Probabilistic	Reporting	in	American	
Criminal	Cases:	A	Baseline	Study	



• CSAFE	“	.	.	.	works	to	build	a	staIsIcally	sound	and	scienIfically	
solid	foundaIon	for	the	analysis	and	interpretaIon	of	forensic	
evidence	.	.	.”	
•  To	what	extent	do	we	have	“staIsIcally	sound	.	.	.	interpretaIon	
of	forensic	evidence”	now?	
• Can	provide	a	baseline	for	CSAFE’s	efforts	

Project	Rationale	&	Goals	



1.  whether	reports	are	consistent	with	published	disciplinary	
standards	

2.  whether	reports	are	probabilisIc	in	nature	and,	if	so,	how	
probability	is	expressed	

Key	Questions	



Standards	



Testimonial	standards:	probabilistic?	







•  Simon	A.	Cole,	Where	the	Rubber	Meets	the	Road:	Thinking	About	Expert	
Evidence	as	Expert	Tes;mony,	52	Villanova	Law	Review	803	(2007).	
•  FBI/NACDL	Hair	Comparison	Review	(2015)		
•  269	transcripts	
•  Erroneous	tesImony	in	258	(96%)	

1.  Donor	pool	is	specific	individual,	rather	than	group	
2.  Baseless	probability	given	
3.  Computes	staIsIc	based	on	casework	

Testimony	reviews	



•  Trial	transcripts	are	not	systemaIcally	
archived,	indexed,	or	made	publicly	
available	
•  May	in	some	cases	be	possessed	by	
liIgants	

•  Usually	not	possessed	by	expert	or	
laboratory	

•  Laboratory	reports	are	even	less	well	
archived,	indexed,	or	made	publicly	
available	
•  May	in	some	cases	be	possessed	by	
liIgants	

•  Usually	possessed	by	expert	or	
laboratory,	but	no	mandate	to	archive,	
index	or	make	publicly	available	

What	we	have	

•  Record	of	each	laboratory	report	
and	trial	transcript	for	each	
discipline	in	each	case	
•  Or,	laboratory	Protocol	or	
Standard	OperaIng	Procedure	
(SOP)	for	each	laboratory	or	
idenIficaIon	unit	

What	we	want	

Data	Issues	



•  Sample	is	opportunisIc,	non-random	
•  Sample	is	probably	skewed	toward	higher	quality	expert	evidence	
•  Data	is	heterogeneous	across	disciplines	

Data	Sources	
Discipline	

Report	
sample	
size	

From	Westlaw	
From	
consultants	 From	CTS	 Median	year	

Latent	Prints	 91	 41	 50	 0	 2009	

Firearm	and	Tool	
Marks	 48	 25	 23	 0	 2003	

QuesIoned	
Document	 52	 52	 0	 0	 2006	

Shoe	prints	 381	 0	 0	 381	 2017	



• All	evidence	is	probabilisIc	in	nature	
• All	evidence	should	therefore	be	reported	in	probabilisIc	
fashion,	meaning	some	probability	no	ma/er	how	small,	should	
be	assigned	to	each	hypothesis	
•  “Categorical”	reporIng	is	at	least	subopImal,	if	not	worse	
• Data	>	no	data	
• Absent	data,	the	use	of	subjecIve	probabiliIes	might	be	
preferable	to	the	alternaIve	

Presumptions	



Standard	 Data	source	 Reports	

Meaning	
within	

framework	of	
standard	

Language	
actually	used	

Adherence	to	
standard	

ProbabilisIc?	
Did	the	

expert	assign	
a	probability	

to	the	
alternate	

hypothesis?	

Type	of	
probabilisIc	
reporIng	

Process	



•  Likelihood	RaIo	
•  Random	Match	Probability	
•  Probability	Inclusion	
•  Compound	Probability	of	Exclusion	
•  Consistent	with;	Match	
•  SubjecIve	Posterior	Probability,	Verbal	Statement	
•  SubjecIve	Posterior	Probability,	Numerical	Statement	
•  ObjecIve	Posterior	Probability,	Verbal	Statement	
•  ObjecIve	Posterior	Probability,	Numerical	Statement	
•  Categorical	Conclusion	

•  Royal	StaIsIcal	Society,	Communica;ng	and	Interpre;ng	Sta;s;cal	Evidence	in	the	Administra;on	of	
Criminal	Jus;ce:	1.	Fundamentals	of	Probability	and	Sta;s;cal	Evidence	in	Criminal	Proceedings		

Types	of	Reporting	



Standards	

Discipline	 Standard	
	

Date	

Latent	Prints	 SWGFAST	#10	 2011	

Firearm	and	Tool	Marks	 AFTE	Range	of	Conclusions	 2011	

QuesIoned	Document	
SWGDOC	Standard	Terminology	
for	Expressing	Conclusions	.	.	.	 2013	

Shoe	print		
SWGTREAD	Range	of	
Conclusions	 2013	



Report	type	
according	to	
standard	

n	 Actual	
language	
used	

n	 Adherence	
to	standard	

Probabilis@c	 Sta@s@cal	Report	Type	

Consistent/
match	
	

SubjecIve	
posterior	
verbal	

SubjecIve	
posterior	
numerical	

Categorical	
	

Exclusion	 6	 Exclusion	 6	 6	 0	 0	 0	 0	 6	

Inconclusive	 14	 Inconclusive	 14	 14	 14	 5	 8	 1	 0	

IndividualizaIon	 28	 IdenIfied	 12	 12	 2	 0	 2	 0	 10	

Same	source/
person	

16	 16	 0	 0	 0	 0	 16	

Total	 48	 48	 48	(100%)	 16	(33%)	 4	(8%)	 10	(21%)	 1	(2%)	 32	(67%)	

Firearm/toolmark	(n=48)	



Report	type	according	to	
standard	

n	 Actual	language	used	 n	 Adherence	to	
standard	

Probabilis@c	 Sta@s@cal	Report	Type	

Consistent
/match	

Likelihood	
ra@o	

Subjec@ve	verbal	
probability	

Categorical	
	

Exclusion	 168	 Exclusion	 46	 46	 0	 0	 0	 0	 46	

Not	same		source	 23	 17	 0	 1	 0	 0	 22	

Not	made	 75	 70	 0	 0	 0	 0	 75	

Eliminated	 24	 4	 0	 0	 0	 0	 24	
IndicaIons	of	non-associaIon	 2	 IndicaIons	of	non-associaIon	 2	 2	 2	 2	 0	 0	 0	

Limited	associaIon	 6	 Limited	associaIon	 1	 1	 1	 1	 0	 0	 0	

Similar	 4	 0	 4	 2	 0	 2	 0	

Consistent/correspondence	 1	 0	 1	 1	 0	 0	 0	

AssociaIon	 4	 May	have	 2	 0	 2	 0	 0	 2	 0	

Similar	 2	 0	 2	 1	 0	 1	 0	

High	degree	of	associaIon	 36	 High	degree	of	associaIon	 17	 15	 17	 15	 0	 2	 0	

Extremely/very	strong	support	 6	 0	 6	 0	 6	 0	 0	

Consistent/Correspondence	 7	 0	 7	 7	 0	 0	 0	

(Very)	likely/probably	 4	 0	 4	 0	 0	 4	 0	

Similar	 2	 0	 2	 2	 0	 0	 0	

IdenIficaIon	 165	 IdenIficaIon	 62	 61	 0	 0	 0	 0	 62	
Same	source	 24	 24	 0	 0	 0	 0	 24	
Made	 79	 74	 0	 0	 0	 0	 79	

Total	(%)	 381	
381	 314	(82%)	

48	(13%)	 32	(8%)	 6	(2%)	 11	(3%)	 332	(87%)	

Shoe	prints	(n=381)	



Discipline	 n	 Adherence	
to	standard	

Probabilis@c	 Sta@s@cal	report	type	

Consistent
/match	

Likelihood	
raIo	

SubjecIve	
verbal	

SubjecIve	
numerical	

Categorical	

FricIon	Ridge	 91	 74%	 1%	 11%	 89%	

Firearm/
toolmark	

48	 100%	 33%	 8%	 21%	 2%	 67%	

QuesIoned	
documents	
	

52	 50%	 50%	 2%	 48%	 50%	

Shoe	prints	 381	 82%	 13%	 32%	 2%	 3%	 87%	

Summary	



Examples	
The	quesIoned	imprints,	idenIfied	"Q2,	Q5"	were	
made	by	the	right	suspect	shoes,	idenIfied	"R".	The	
quesIoned	imprint,	idenIfied	Q7	was	made	by	the	
lep	suspect	shoe,	idenIfied	"L".	

CTS	Test	#47HPNG-5331	



Denials	of	Probability	



• High	variability	for	actual	language	used	
•  Frequent	use	of	vernacular,	rather	than	standardized,	terms	
• Common	tropes:	
•  IdenIfied/idenIcal	
•  Source	
•  Made	

Conclusions:	Language	used	



•  Analysts	almost	never	tesIfy	probabilisIcally	about	“idenIficaIons”	or	
“exclusions”	in	these	disciplines	

•  “Mid-scale”	reports	are	inherently	probabilisIc	
•  Nonetheless,	this	probabilisIc	tesImony	was	always	subjecIve	and	almost	always	
verbal	
•  ExcepIons:	

•  Likelihood	raIos	in	shoe	prints	
•  Numbers	in	F/T	

•  When	numbers	are	used,	they	appear	to	be	intuiIons,	rather	than	derived	from	
data	

•  Almost	no	use	of	the	range	of	possibiliIes	discussed	by	RSS,	other	than	
categorical,	consistent,	and	subjecIve	verbal	posterior	

•  Probability	was	denied	nearly	as	open	as	it	was	invoked	
•  Baseline	is	nearly	0	

Conclusion:	probabilistic	report	


