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CRIMINAL LAW, FORENSIC SCIENCE, 
PROBABILITY AND STATISTICS 

I. Institutional Context 



The Complexity of Forensic Science 

CSIs and 
Forensic 
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Non-reductive “(Criminal) Law” 



Justice O W Holmes, ‘The Path of Law’ (1897) 
10 Harvard Law Review 457, 469 

“For the rational study of the law the black-letter 
man may be the man of the present, but the man of the 
future is the man of statistics and the master of 
economics. It is revolting to have no better reason for a rule 
of law than that so it was laid down in the time of Henry IV. 
It is still more revolting if the grounds upon which it was 
laid down have vanished long since, and the rule simply 
persists from blind imitation of the past.” 



Richard A Posner, ‘Philistinism in Law’ (1989) 
16 Northern Kentucky Law Review 415, 420-1 

“Here are some of the skills that I believe are important for lawyers to 

acquire, and that are most easily acquired in a university setting rather 
than in on-the-job training…. First, lawyers ought to know the 
principles of statistical inference. Law deals with probabilities rather 
than certainties… Lawyers and judges therefore ought to understand 
how to reason from probabilities. The law of evidence is based to a large 
extent on intuitions about probability, and many of these intuitions may 
be incorrect. Every law student should be required to demonstrate a 
minimum proficiency in statistical analysis. If he does not have it when 
he comes to law school, he should be required to take a course in the use 
of statistics in law before he graduates.” 

 



Mirjan R Damaška, Evidence Law Adrift 
(Yale UP, 1997), 143-4, 151 

“To consider the future, in the closing years of the twentieth 
century, is largely to talk about the creeping scientization of 
factual inquiry. In the wake of stupendous scientific and 
technological advances made over the past fifty years, new 
methods of establishing facts have begun to compete with 
traditional fact-finding… With increasing frequency, then, 
courts are confronted with complex scientific and technical 
information… Let there be no mistake. As science continues to 
change the social world, great transformations of factual 
inquiry lie ahead for all justice systems.” 



Michael J Saks and Jonathan J Koehler, ‘The Coming 
Paradigm Shift in Forensic Identification Science’ 

(2005) 309 Science 892, 895 

“[W]e envision a paradigm shift in the traditional forensic 
identification sciences in which untested assumptions and 
semi-informed guesswork are replaced by a sound scientific 
foundation and justifiable protocols. Although obstacles 
exist both inside and outside forensic science, the time is 
ripe for the traditional forensic sciences to replace 
antiquated assumptions of uniqueness and perfection with 
a more defensible empirical and probabilistic foundation.”  



Michael J Saks, ‘Forensic Identification: From a 
Faith-Based “Science” to a Scientific Science’  

(2010) 201 Forensic Science International 14, 16 

“What can forensic scientists do while waiting for a serious 
body of research to evolve that illuminates their particular 
subfield? The short answer is: honest and humility…. 
Remain with the bounds of actual knowledge. Abandon 
claims to uniqueness and absoluteness. Recognize that 
forensic identification is a probabilistic endeavor…. Strive 
for science-based, not faith-based, forensic science.” 



Forensic Science Regulator, Annual Report: November 
2014-November 2015 (FRS, 4 December 2015), 27 

‘The personal perspective of the Regulator is 
that the highest priorities for innovation to 
drive up the quality of forensic science are the 
provision of data to support the evaluation of 
evidential significance, combined with robust 
interpretation methods.’ 



INTERDISCIPLINARY EDUCATION, 
FORWARDS AND BACK 

II. Diagnosis 



David H Kaye, ‘Thinking Like A Statistician: The Report of the American 
Statistical Association Committee on Training in Statistics in Selected 

Professions’ (1984) 34 Journal of Legal Education 97, 100 

“[I]nstruction for law students in statistical methods or 
theory appears to be the exception rather than the norm in 
law schools…. Because attorneys practice law, not statistics, 
the subcommittee reasoned that it is more important for 
them to be critical consumers of statistical arguments than 
to be statisticians in their own right… “[T]he ability to select 
and utilize expert statistical advice should be cultivated – in 
clinical or evidence-related courses, if not in an introductory 
law school course in statistics itself.” 



Peter Hawkins and Anne Hawkins, ‘Lawyers’ 
Probability Misconceptions and the Implications for 

Legal Education’ (1998) 18 Legal Studies 316, 330, 332 

“On all of the items [in the authors’ study] the lawyers’ 
responses were significantly different in statistical from 
what would be objectively correct… Put more bluntly, their 
mathematics training had failed to equip the lawyers with 
the necessary skills and understanding that they needed for 
making judgments in the face of uncertainty. Clearly, 
something needs to be done if  lawyers are to be effective in 
this crucial aspect of  their professional duties…. Statistical 
education must be introduced for lawyers.” 



Reasons to be not cheerful…  
Obstacles to better Education in Maths & Stats 

 numerophobia, “math block” 

 doctrinalism in legal education 

 marginalisation of evidence and procedure (not taking 
facts seriously) 

 Law is not merely a “professional” degree 

 curriculum over-load 

 teacher disinterest and/or inc0mpetence 

 absence of accessible teaching materials 

 

 



  



Richard A Posner, ‘Philistinism in Law’ (1989) 
16 Northern Kentucky Law Review 415, 423-4 

“Many law students claim to have  - they even flaunt - a 
‘math block’. This is a disgraceful anachronism for persons 
who will be practicing law well into the twenty-first century. I 
am greatly distressed when I see students at the University of 
Chicago Law School blanch at formulas… that require no more 
than high-school algebra to understand. No one who is 
admitted to a decent law school today is incapable of 
mastering the rudiments of mathematical and scientific 
reasoning. Law students… should be ashamed of fearing math and 

science.” 

 



Reasons to be not cheerful…  
Obstacles to better Education in Maths & Stats 

 numerophobia, “math block” 

 doctrinalism in legal education 

 marginalisation of evidence and procedure (not taking 
facts seriously) 

 Law is not merely a “professional” degree 

 curriculum over-load 

 teacher disinterest and/or inc0mpetence 

 absence of accessible teaching materials 

 

 



PRACTICAL INITIATIVES TO PROMOTE 
EDUCATION AND IMPROVE (MUTUAL) 
COMPREHENSION 
 

III. Prescription 



Three Contrasting (Competing or 
Complementary?) Models 

1. Education – eg RSS Practitioner Guides 

2. Scientific self-regulation – eg ENFSI 

Reporting Standard 

3. Legal authority – eg Royal Societies/LCJ Primers 



The tragic case of Sally Clark 



Letter from the RSS President to the Lord Chancellor regarding 
the use of statistical evidence in court cases, 23 January 2002 

  

Dear Lord Chancellor, 

I am writing to you on behalf of the Royal Statistical Society to express the 
Society’s concern about some aspects of the presentation of statistical evidence in 
criminal trials. 

You will be aware of the considerable public attention aroused by the recent 
conviction, confirmed on appeal, of Sally Clark for the murder of her two 
infants…. The case of R v. Sally Clark is one example of a medical expert witness 
making a serious statistical error. Although the Court of Appeal judgment implied 
a view that the error was unlikely to have had a profound effect on the outcome of 
the case, it would be better that the error had not occurred at all. Although many 
scientists have some familiarity with statistical methods, statistics remains a 
specialised area. The Society urges you to take steps to ensure that statistical 
evidence is presented only by appropriately qualified statistical experts, as would 
be the case for any other form of expert evidence. 
 



R v Clark, CA Trans 1999/07495/Y3  
2 October 2000, [139], [144], [167]  

“[I]t is common ground, we believe, that the statistical justification for 
squaring exists only where the risk of a single SIDS death in a family that 
has already had a SIDS death is the same as the chance of a single SIDS 
death in a family that has not previously suffered one. The existence of 
arguments against squaring was known to the jury at the trial….  
Professor Meadow’s opinion was based on his expert assessment of the 
medical and circumstantial evidence, not on the statistical material. Most 
of his examination in chief was on concerned with the medical issues…. 
The context is a substantial trial properly concentrating on the medical 
issues and the circumstantial evidence, including the parents' evidence 
and their credibility. The contrary argument seeks to put the passage [in 
the judge’s summing up] into context. The trial was not about 
statistics. The summing-up was detailed (170 pages approximately), 
careful and fair. Only two or three pages, in scattered passages, dealt with 
statistics.”   
 



R v Clark (No 2) [2003] EWCA 1020, [178], [180] 

“The figure of 1 in 73 million was disputed by Professor Berry in his 
evidence who pointed to the obvious dangers of simply multiplying the 
risk of one such recurrence by the same figure to obtain the chance of 
two such deaths. Quite what impact all this evidence will have had on 
the jury will never be known but we rather suspect that with the graphic 
reference by Professor Meadow to the chances of backing long odds 
winners of the Grand National year after year it may have had a major 
effect on their thinking notwithstanding the efforts of the trial judge to 
down play it… Thus it seems likely that if this matter had been fully 
argued before us we would, in all probability, have considered that the 
statistical evidence provided a quite distinct basis upon which the appeal 
had to be allowed.”  



Royal Statistical Society/Nuffield Practitioner Guides #1-#4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.rss.org.uk/statsandlaw 
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“The reporting of the value of scientific findings 
shall conform to four  requirements: Balance, 
Logic, Robustness and Transparency. These  
requirements are met by following the principles 
of forensic evaluation. The  framework set out in 
this document describes the mechanism by which 
these requirements are met in formulating 
evaluative reports…. The conclusion shall be 
expressed either by a value of the likelihood ratio 
and/or using a verbal scale related to the value of 
the likelihood  ratio. The verbal equivalents shall 
express a degree of support for one of the 
propositions relative to the alternative. The 
choice of the reported verbal equivalent is based 
on the likelihood ratio and not the reverse.” 
 





SWEETENING THE PILL (WITHOUT KILLING 
THE PATIENT) 
 

IV. Conclusions 



A Modest Prescription 

 Education is a two-way street; beating lawyers with the 
statistics stick is misguided and counterproductive 

 Interdisciplinary collaboration is essential (but 
interdisciplinarity is hard work) 

 Don’t underestimate pragmatic institutional obstacles and 
challenges 

 Details matter! (eg in styles of education and regulation) 

 Be prepared for the long-haul: there are signs of genuine 
progress, but changing cultures is the work of lifetimes… 



Thank-you for listening! 

Any questions?  


