AN ANALYSIS OF STANDARDS

F ingerprint identification is the
most positive form of personal identi-
fication known because it is based on
the unique and unchanging arrange-
ment of the ridge details on a person’s
fingers. The fact that the ridge ar-
rangement is different on every finger
of every individual is so well estab-
lished that it will not be discussed
further here. Fingerprints generally
are understood to be impressions of
the end joints of the fingers since
those areas are taken for record or
filing purposes and are most fre-
quently involved in criminal investi-
gative (latent print) work. The tech-
nique of identifying fingerprints, how-
ever, is equally applicable to identify-
ing any of the other ridged areas of
the hand or foot.

In identifying fingerprints, the ex-
pert matches or shows the coincidence
of the ridge characteristics contained
in two impressions. Rolled finger-
prints may contain from 75 to 175
ridge details or “points” on an aver-
age. To establish identity, the finger-
print technician does not need the
impressions of all 10 fingers of a per-
son, or even the complete impression
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~ IN FINGERPRINT IDENTIFICATION

“. .. an evaluation of fingerprints containing
a score of ‘points’ in the hands of an unknowl-
edgeable person could constitute a greater
hazard to the science than a comparison of
prints possessing relatively few points in the
hands of a thoroughly experienced technician.
Experience, therefore, is an indispensable factor

in fingerprint work.”

of a single finger; a relatively small
area of one fingerprint is adequate
for the purpose. The question persists
then: Is there a2 minimum number of
points which can be used to show
identity beyond any possible error?
Longtime consideration of this ques-
tion has resulted in various methods
of evaluating a print and the adoption
of a number of different standards in
various countries, localities, and or-
ganizations. Most of these are based
to some extent on either empirical or
statistical viewpoints. The standards
thus set, or suggested, vary from a
half dozen characteristics or less to a
maximum of 17. This gives rise to the
question of the feasibility of estab-
lishing in the United States a common
standard requiring a certain number
of points for an identification.

Variation in Standards

Despite the multiplicity of stand-
ards and methods of calculation, there
exists no universally acceptable num-
ber of ridge characteristics which can

be required in every identification in
every case. This observation is not a
criticism of fingerprint identification,
but stems from factors which continue
to elude concrete statistical computa-
tion. Long experience in the FBI
Identification Division has shown that
12 ridge characteristics which cor-
respond in shape and relationship are
ample in any case to establish an iden-
tification. Experience has also shown
that identifications can be based on
fewer characteristics, but thus far no
absolute number which is logically
convincing or has universal validity
has been established. The frequently
quoted 12-point standard or “rule”
probably originated from the writ-
ing of Edmond Locard, the French
criminalist who formulated certain

“Despite the multiplicity of
standards and methods of calcu-
lation, there exists no universally
acceptable number of ridge char-
acteristics which can be required
in every identification in every
case.”

U. S. Department of Justice)
etin, June, 1972



widely published conclusions regard-
ing the number of points necessary
to establish identity. He commented
that prints having more than 12
points of similarity are identical be-

yond doubt.

Technical Factors

The ridges in the various sectors of
a fingerprint have typical directions
or trends. As a prerequisite to iden-
tity, the ridges in two prints must
show obviously similar trends. Thus,
no fingerprint area having completely
straight ridges could be identical with
the print of a fingertip having ridges
with a pronounced arc-like curvature.
There might be a very unusual excep-
tion to this observation, however, in a
case involving a fragmentary latent
print grossly distorted by slippage or
a print in which extensive mutilation
has obscured the original ridge trend.

To be identical, the ridge charac-
teristics in two prints must correspond
in both shape and relationship. Some
technicians have cataloged as many
as 18 distinctive shapes or types of
ridge characteristics. For all prac-
tical purposes, however, a majority of
these occur so infrequently or are so
infrequently discernible in prints that
they have little significance in the
average identification. Microscopic
distances or formations may be obli-
terated by development techniques or
lack of continuity of ridges in a latent
print. From the general working
standpoint, the types of characteristics
can be narrowed to the ridge ending,
the bifurcation, and the dot. Two ad-
ditional characteristics are commonly
distinguished or mentioned because of
the ease with which they are visually
discernible as distinctive formations.
These are the short ridge and the en-
closure or island. Technically, how-
ever, unless these formations are of
extremely short length or extent, they
can be used legitimately as two ridge

“The relationship of fingerprint characteristics is
generally thought of as involving only the number of
ridges intervening or lying between ridge details. There
are, however, two other equally important aspects of rela-
tionship. The first is the linear elevation or spacing of the
ridge details with respect to each other and the second is

direction.”

endings instead of a short ridge and
as two bifurcations instead of an en-
closure. The logic of this procedure
can be seen in mentally lengthening
the short ridge or enclosure steadily to
the point where it cannot be perceived
as a unit ridge formation, that is, ex-
tending it to the point where both
ends of the short ridge or island are
not apparent at a glance.

The relationship of fingerprint char-
acteristics is generally thought of as
involving only the number of ridges
intervening or lying between ridge de-
tails. There are, however, two other
equally important aspects of relation-
ship. The first is the linear elevation
or spacing of the ridge details with re-
spect to each other and the second is
direction. The dot, of course, lacks di-
rection, but both ridge endings and bi-
furcations may point up or down, left
or right. All three have varying de-
grees of elevation in a pattern.

Most efforts to calculate an absolute
standard have dwelt solely on the fre-
quency of occurrence of the various
types (shapes) of ridge characteris-
tics. The ridge ending and bifurcation
by far occur the most frequently.
From such data it is possible to assign
each characteristic shape a relative
numerical (weight) value and, by
adding the values, conceivably to ar-
rive at an absolute sum which could
be used as a minimum standard to
establish identity.

Despite the infrequency of the nu-
merous other distinctive ridge forma-
tions cataloged by researchers, the
values assigned or suggested for char-
acteristics on the basis of such occur-

rences frequently do not correspond
with the statistical figure and indicate
that this may not be a reliable method.
The more subtle technical factor ig-
nored by many researchers is the fre-
quency of relationship of various
ridge formations. In other words,
what is the relative frequency of oc-
currence of two ridge endings at the
same level and pointing in the same
direction which are adjacent, sepa-
rated by one ridge, by two ridges, by
three ridges, and so forth? Likewise,
what is the variation of occurrence
between two opposed (pointing oppo-
site directions) bifurcations at the
same level which are adjacent com-
pared to two such bifurcations sep-
arated by one ridge, two ridges, three
ridges, and so forth? A little study
will show that the variations in the
relationship of such characteristics
including separated or overlapping
linear positions would reach extremely
high numerical possibilities (see illus-
trations A, B, and C). Shape and total
relationship are equally important.
Many statements concerning other
technical factors in the fingerprint
itself have been made. The opinion has
been voiced that a relatively small
number of characteristics in the delta
or core area of the impression bear
greater weight in effecting an identi-
fication than a much larger number
of characteristics present in a tip or
peripheral area. Experienced finger-
print technicians do not agree with
this opinion. It is apparent also from
routine observation that the distribu-
tion or density of characteristics in
fingerprints is not uniform but varies



Relationship of Characteristics

A. Variations in direction of two bifurcations.

B. Variations in elevation (separation or overlap) of two bifurcations.

\

C. Intervening ridge relationship of two bifurcations.

greatly in different areas of different
impressions. Although the delta and
core areas are sometimes cited as
uniquely occurring spots in any given
fingerprint, any experienced finger-
print technician knows that fragmen-
tary prints showing only delta forma-
tions (cores being absent) occasion-
ally have to be compared in all three
possible positions of the delta. The
delta formation in itself is no more
unique than any other portion of a
fingerprint, and there is no justifica-
tion for giving it preferential consid-
eration in establishing identity.

It has also been stated that in the
absence of the core or delta, a greater
number of ridge details are required
in making an identification. The arch
pattern is singled out as an example.
The arch, however, constitutes only
about 3 percent of the total pattern
types, and consequently it is difficult
to see how such a relatively infre-
quent-occurring pattern would re-
quire a greater number of ridge de-
tails for identification.

Another practical, technical factor
involved in identification is the deter-
mination of the exact finger of a hand.

“Writers on fingerprints quite frequently mention the
value of poroscopy in effecting identifications where only
a few characteristics are present. FBI technicians know of
no case in the United States in which pores have been used
in the identification of fragmentary impressions.”

Thus, if the presence of adjacent
finger impressions, whether identifi-
able or not, enables the technician to
ascertain the position of the digit in
the prints of two hands, the number of
possible comparisons is necessarily re-
duced to one-tenth of the original
total.

Writers on fingerprints quite fre-
quently mention the value of po-
roscopy in eflecting identifications
where only a few characteristics are
present. FBI technicians know of no
case in the United States in which
pores have been used in the identifica-
tion of fragmentary impressions. To
the contrary, our observations on
pores have shown that they are not
reliably present and that they can be
obliterated or altered by pressure,
fingerprint ink, or developing media.

Some of the less common and more
minute ridge formations or connec-
tions categorized by researchers may
be considerable factors in identifica-
tions when they are readily visible in
both prints. Rudimentary or incipient
ridges, although they are ignored for
classification purposes because suffi-
cient pressure is not always exerted on
the finger to print them, are legitimate
characteristics in effecting identifica-
tions provided they are present and
legible in both prints. Thickness of the
ridges ordinarily is not a factor since
it varies with pressure on the finger,
but unusual thickness in isolated
single ridges could conceivably have
some corroborative value. Micro-
scopic breaks (of less than ridge
width) usually are not significant
since the nature of latent prints and
the means of development often de-
termine the appearance or nonappear-
ance of such breaks. Scars and creases,
while they are not in themselves deci-
sive elements, could be of some
import.

Special situations are sometimes en-
countered with adjacent fragmentary
finger impressions where their posi-
tion and relative lengths indicate be-



Basic Ridge Characteristics
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Basic ridge characteristics are the ridge ending, the dot, and the bifurcation. The short ridge
and the island are also generally regarded as individual characteristics because they are easily
recognized, but if they are of appreciable extent, each can be regarded as two characteristics.

Unusual Ridge Formations
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A number of additional ridge characteristics cataloged by researchers are really ridge junctions.
Numerous unusual groupings of ridge details also occur.

yond doubt that they were placed on
the object simultaneously. Contrary
to some opinions, identifications made
with a few points in each of several
such impressions have been perfectly
valid, although the “correspondence”
of a single legible characteristic in one
of such digits could hardly have pro-
bative value.

Another unusual situation involves
the appearance of several fragments
representing different areas of a sin-
gle fingerprint on an object, no one
of which in itself is sufficient for iden-
tification, but which as a group would
show identity.

Function of an Absolute Standard

Ostensibly the purpose of an ab-
solute standard would be to create
uniformity in the quantum of ridge

detail essential to establishing every
identification. To achieve this, recog-
nized fingerprint authorities would
have to set a minimum standard to
which there would be no exception. In
other words, there would be no room
for differing opinions on whether the
available ridge detail either is or is not
sufficient to establish fingerprint iden-
tity. If such a standard were adopted,
one of the first controversies would

be whether or not a fingerprint in
question actually is legible enough to
show the number of characteristics
required by the standard. Thus, one _
expert would claim that the print con-Nea:
tained eight characteristic points,
while another would claim that he
could see only six or seven. That this
is possible is known through observ-
ing persons with various levels of ex-
perience in latent print work. The per-
son of limited latent print experience
is frequently not able to pick out as
many fingerprint characteristics in im-
pressions of limited legibility as the
expert with many vears of practice
in such work. Thus, instead of a con-
troversy concerning the number of
points on which the identification
would be based, the controversy would
turn on how many points different ex-
perts could observe.

In the United States there is no
requirement by the courts that an ex-
pert base his opinion of identity on
any specific number of ridge charac-
teristics, but, from published informa-
tion, it is apparent that a number of
localities or countries have adopted
standards which enjoy traditional or g
legislative respect. If the standard
used is unjustifiably high, the law en-
forcement agency cannot enjoy the
full value of fingerprint identification.
In many cases the experts can indi-
cate to their investigative personnel
that the latent impressions in a case
are identical with the prints of a par-
ticular suspect. However, since the im-
pressions do not contain the number

of fingerprint characteristics de-

“If the standard used is unjustifiably high, the law enforce-
ment agency cannot enjoy the full value of fingerprint
identification. In many cases the experts can indicate to their
investigative personnel that the latent impressions in a case are
identical with the prints of a particular suspect. However, since
the impressions do not contain the number of fingerprint
characteristics demanded by the standard, the fingerprint evi-
dence cannot be presented in court for prosecutive purposes.”




manded by the standard, the finger-
print evidence cannot be presented in
court for prosecutive purposes. Thus,
the adoption of a standard which is
not based on every conceivable ridge
formation or does not account for lim-
ited practical circumstances (and
therefore is not totally unassailable)
would be a hindrance rather than a
help to fingerprint identification.
The adoption of an absolute stand-
ard would not prevent “experts” of
little training from testifying to iden-
tifications in court. In the United
States, if a defense attorney doubts the
competence of the expert or the ade-
quacy or accuracy of his findings, the
attorney is free to have the material
examined by others in the same field,
who can then testify to their opinions.

Practical Aspects

From the theoretical standpoint any
fingerprint, when it is identified,
needs to be distinguished from every
other fingerprint existent in the world.
A little reflection will show, however,

Ithat this greatly exceeds the practical
bt aspects of identification, since in the

average case a crime scene print is
initially an investigative tool to iden-
tify a suspect who was in the same
country, State, or locality at the time
the crime was committed.

In the practice of fingerprint iden-
tification, there is no room for “prob-
able” identity, and if a print is too
fragmentary to be positively identi-
fied, it is of no value for identification.

In this connection, a great deal of at-
tention has been given to mathematical
calculations concerning the “proba-
bility” of the duplication of finger-
prints. Some of these run to astronomi-
cal numbers. The intent of such cal-
culations is not, contrary to the qualms
of the uninitiated, to admit the possi-
bility of duplication but to confirm the
fact of nonduplication. Calculations of
this kind would be meaningless had
not the total observation of all finger-

print technicians established “non-
duplication” as an incontrovertible
fact. The objective in the practice of
fingerprint identification then is not to
prove “nonduplication”—this has al-
ready been proved—but to positively
establish the identity of a questioned
print with a known print. It is in-
herent in the conclusion that identifi-
cation with a particular print excludes
possible identity with any other im-
pression. The importance of the
unique nature of a fingerprint iden-
tification cannot be questioned, but
common sense shows that it is not
necessary to compare any given print
with the fingerprints of everyone on
earth in order to match it with the
correct one.

To illustrate the practical narrow-
ing of identification through circum-
stances, let us suppose a murder is

“The objective in the practice
of fingerprint identification then
is not to prove ‘nonduplication’—
this has already been proved—
but to positively establish the
identity of a questioned print with
a known print.”

committed on a ship which has 150
personnel and passengers aboard. A
fragmentary print is found in blood on
the murder weapon. This impression
contains six or seven ridge character-
istics which are present on a finger of
only one person of the entire 150.
Would not this constitute positive fin-
gerprint identification ?

The Role of the Expert

It is unfortunate that occasionally

Distribution of Characteristics

Note characteristics do not occur uniformly throughout the fingerprint. They are closely grouped
(clustered) in some areas and widely separated in others. Types and number of ridge details,
as well as distribution, vary greatly in different prints.



some untrained or inept person, or
even an impostor, has passed for or
been accepted as a fingerprint expert,
but a standard of practice which could
be constantly questioned is not a pana-
cea for such occurrences. The accept-
ance of an expert witness is a discre-
tionary matter with the courts.

A fingerprint identification does
not exist until it has been established
by a fingerprint technician through
observation of the physical impres-
sion. Many experts feel that the ex-
perience, training, knowledge, and
judgment of the technician are just as
important, and in some cases more so,
as the physical data on which his find-
ing is based. Thus, an evaluation of
fingerprints containing a score of
“points” in the hands of an unknowl-
edgeable person could constitute a

greater hazard to the science than a

comparison of prints possessing rela-
tively few points in the hands of a
thoroughly experienced technician.
Experience, therefore, is an indispen-
sable factor in fingerprint work. And
it would seem logical that perhaps
adequate, continuous, and thoughtful
practice of the science is a more vital
factor in eliminating borderline or er-
roneous testimony concerning finger-
print identification than establishing
a questionable technical standard.
Although such a suggestion is occa-
sionally broached, less attention is
given to insistence on increased train-
ing and experience for the technician
than to the effort to put the science
into a mathematical straitjacket. Con-
versation with almost any recognized
expert in any field will elicit the im-
portance of continuous all-encompass-
ing observation as a factor of equal
weight with the physical facts. Long-
time assignment to fingerprint duties
alone does not necessarily breed an
expert. There must be continuous
comparison of fragmentary impres-
sions, observation of peculiarities and
variations, and thoughtful considera-
tion of questions and problems asso-

ciated with the field.

The adoption of a low minimum
standard would tend to give people of
limited training in the field confidence
in establishing identifications on small
numbers of characteristics which they
would not otherwise have attempted.
Should there be any type of error or
criticism involved, the standard estab-
lished by the “experts” would be im-
mediately quoted as justification.

No one can object to the continued
compilation of statistical data and
their legitimate application to identi-
fication work, but conclusions based
on inadequate data are destructive
and must be diligently avoided. Fin-
gerprint identifications cannot be
made on an a priori basis. Each case
requires actual observation and care-
ful examination by the expert, whose
ability to discern the truth must not
be restricted by unsupportable statis-
tical data or theories. Professional
competence and personal integrity are
the surest safeguards against malprac-
tice. ' s



