
For the ra tio nal study of the law the black let ter
man may be the man of the pres ent, but the man of the
fu ture is the man of sta tis tics and the mas ter of eco -
nom ics.

O. W. Holmes: The path of the law, 1897.

Prob a bil ity is the stan dard mea sure ment of un cer -
tainty.

D. V. Lindley: Prob a bil ity, [in:]
The use of sta tis tics in fo ren sic sci ence, 1991.

The most strik ing sim i lar ity be tween le gal and sci -
en tific prac tice lies in the un cer tainty that per vades
both and the near-cer tainty that hope fully emerges at
the end, the ju rors os cil lat ing as the ev i dence is pre -
sented.

D. V. Lindley: Sta tis tics and the eval u a tion
of ev i dence for fo ren sic sci en tists, 2004.

The above three quotes, span ning over 100 years,
il lus trate the im por tance of the topic of this sem i nar to
the ad min is tra tion of jus tice.

Fo ren sic sci ence is con cerned with com par i sons.
Char ac ter is tics of ma te rial found at a crime scene are
com pared with char ac ter is tics of ma te rial as so ci ated
with a sus pect. There are two as pects to the com par i -
son: the sim i lar ity of the two sets of char ac ter is tics,
with re spect to the un der ly ing nat u ral vari a tion and
their rar ity. Sta tis tics is con cerned with com par i sons.
Data on re sponses to a new med i cal treat ment are com -
pared with data on re sponses to a cur rent med i cal treat -
ment. The re sponses are com pared with re spect to the
un der ly ing nat u ral vari a tion in the data. 

The vari a tion in her ent in bi o log i cal and chem i cal
phe nom ena, as in DNA pro files or el e men tal com po si -
tions of glass or chem i cal com po si tions of drugs leads
to un cer tainty in mea sure ments of these phe nom ena. 

Sub jec tive as sess ment of the un cer tainty leads to
sub jec tive as sess ments of sim i lar ity and rar ity. Mea -
sure ments on crime scene ev i dence and ev i dence from
a sus pect may be deemed to be “sim i lar” or “very sim i -
lar” and may be deemed to be “rare” or “com mon”.
The choice of ad jec tive may well be a per sonal choice
and lead to a de bate amongst ex perts and con fu sion for 
the triers of fact. 

Ob jec tive as sess ment which takes ac count of the
un der ly ing vari a tion re quires the use of ap pro pri ate
mod els. The choice of the model is a sub jec tive one.
How ever, once the model is cho sen, the re sults will be
de ter mined. Dif fer ent peo ple with the same data and
same model will pro duce the same as sess ment of the
ev i dence. There is a de bate here also but this de bate is
about the as sump tions un der ly ing the choice of model. 
Are the striations in a bul let in de pend ent? If so, the
num ber of con sec u tive match ing striations ob served
may be able to be mod elled with a Pois son dis tri bu -
tion. If not, a dif fer ent model will be needed. The de -
bate is about sci ence, not about a choice of ad jec tive.

Cor rect as sess ment of vari a tion, un cer tainty and
com par i sons re quires a proper un der stand ing of prob a -
bil ity and sta tis tics. This un der stand ing pro vides: 
– clar i fi ca tion of the ques tions that need asked and

an swered of ev i dence;
– a co her ent ap proach to the eval u a tion of ev i dence

which en ables the in clu sion and com bi na tion of
both sub jec tive opin ions and ob jec tive anal y ses; 

– an ef fec tive method in which to ana lyse, criti cise,
and check for co her ence of re sults and opin ions
and then to re vise these in a co her ent man ner;

– an abil ity to struc ture, prop a gate and as sess ev i -
dence.
It was the pur pose of this sem i nar to dis cuss the

role of sta tis tics in the eval u a tion of ev i dence. The vi -
sion for the fu ture of fo ren sic sci en tists and sta tis tics is
one of in creas ing col lab o ra tion over the whole range
of sci en tific endeavour, a col lab o ra tion in which fo -
ren sic sci en tists pro vide data and prob lems of ev i den -
tial eval u a tion and in ter pre ta tion, stat is ti cians pro vide
proba bil is tic mod els de vel oped to en sure math e mat i -
cal rig our and both en sure prac ti cal value for the out -
come. This col lab o ra tion will lead to an im prove ment
in the ad min is tra tion of jus tice through stat is ti cians
en sur ing their con tri bu tion to the sci ence is rel e vant.
There are sev eral strands to aid this vi sion, e.g. re -
search, net work ing, ed u ca tion. Re search has four
com po nents, the o ret i cal math e mat i cal and sta tis ti cal
re search in uni ver sity de part ments of math e mat ics and 
sta tis tics, ap plied sta tis ti cal re search, short-term vis it -
ing fel low ships for fo ren sic sci en tists to visit stat is ti -
cians or vice-versa, and sta tis ti cal in put to the de sign
and anal y sis of re search of a fo ren sic sci en tific na ture
con ducted by sci en tists. Net work ing and travel grants
will be very use ful to en able a group of peo ple to meet
on a reg u lar ba sis and col lab o rate on re search and sta -
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tis ti cal in ter pre ta tion re lated to case-work. Travel
grants will en able in di vid u als to meet for pe ri ods of
two or three days at a time.

As dis cussed in the One-day-One-is sue-Sem i nar in 
the Hague (16th to 17th April, 2004), two courses in sta -
tis tics for fo ren sic sci en tists are re quired. The first is
a course which cov ers ba sic ideas of the laws of prob a -
bil ity, vari a tion, sig nif i cance prob a bil i ties, in ter val es -
ti ma tion, re gres sion and cor re la tion, and anal y sis of
vari ance. The sec ond is a more ad vanced course which 
cov ers Bayesian in fer ence, ev i dence eval u a tion and
in ter pre ta tion, multi variate anal y sis and Bayesian net -
works. The sec ond course could only be at tended by
those who had at tended the first course or a course
equiv a lent to it (e.g. as an un der grad u ate). 

There are also two fac tors rel e vant to sup port the
vi sion. First, an in fra struc ture is needed to be a fo cus
for re search and ed u ca tion in this area with the pro vi -
sion of sec re tarial, com put ing and li brary fa cil i ties and 
the ac com pa ny ing ac com mo da tion. Sec ondly, there is
a need to pro vide suit able ref er ence da ta bases. Data of
fo ren sic rel e vance from crim i nal in ves ti ga tion are in -
creas ing. DNA da ta bases ex ist. Glass da ta bases ex ist.
It is im por tant that da ta bases for other ev i den tial types
be de vel oped as well.   

Colin G. G. Aitken
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