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ANTHROPOLOGICAL MISCELLANEA.

PersoNaL IDENTIFICATION and DESCRIPTION.

By Frawcis Gavron, F.R.S.

Being the substance of a lecture delivered at the Royal Institution on Friday,
May 25th, 1888 ; reprinted from * Nature” of June 21st and 28th, after
some slight revision by the Author.!

It is strange that we should not have acquired more power of de-
scribing form and personal features than we actnally possess. For
my own part I have frequently chafed under the sense of inability to
verbally explain hereditary resemblances and types of features, and
to describe irregular outlines of many different kinds, which I will
not now particularise. At last I tried to relieve myself as far as
might be from this embarrassment, and took considerable trouble,
and made many experiments. The net result is that while there
appear to be many ways of approximately effecting what is wanted,
it is difficult as yet to select the best of them with enough assurance
to justify a plunge into a rather serious undertaking. = According
to the French proverb, the better has thus far proved an enemy to
the passably good, so I cannot go much

into detail at present, but will chiefly dwell Fig. 1.

on general principles.

Measure of Resemblance.—We recognise
different degrees of likeness and unlikeness,
thongh I am not aware that attempts have
as yet be made to measure them. This can
be done if we take for our unit the least
discernible difference. The application of this
principle to irregular contours is particu-
larly easy. Fig. 1 shows two such contours,
A and B, which might be meteorological,
geographical, or anything else. They are
drawn with firm lines, but of different
strengths for the sake of distinction. They contain the same
area, and are so superimposed as to lie as fairly one over the other
as may be. Now draw a broken contour which we will call C,
equally sub-dividing the intervals between A and B; then C will

! The Council is indebted to the Editor of ¢ Nature” for the woodcuts
illustrating this lecture.
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be more like A than B was. Again draw a dotted contour, D,
equally subdividing the intervals between C and A; the likeness
of D to A will be again closer. Continue to act on the same prin-
ciple until a stage is reached when the contour last drawn is
undistingunishable from A. Suppose it to be the fourth stage; then
as 2 = 16, there are sixteen grades of least-discernible differences
between A and B. If one of the coniours differs greatly in a
single or few respects from the other, reservation may be made of
those peculiarities. Thus, if A has a deep notch in its lower right-
hand border, we might either state that fact, and say that in other
respects it differed from B by only sixteen grades of unlikeness, or
we might make no reservation, and continue subdividing until all
trace of the notch was smoothed away. It is purely a matter of
convenience which course should be adopted in any given case.
The measurement of resemblance by units of least-discernibtle
differences is applicable to shades, colours, sounds, tastes, and to
sense-indications generally. There is no such thing as infinite un-
likeness, because the number of just discernible differences between
any objects, however dissimilar, is always finite. A point as per-
cetved by the sense of sight is not a mathematical point, but an
object so small that its shape ceases to be discernible. Mathe-
matically, it requires an infinitude of points to make a short line ;
sensibly, it requires a finite and not a large number of what the
vision reckons as points, to do so. If from thirty to forty points
were dotted in a row across the disk of the moon, they would
appear to the naked eyes of most persons as a continuous line.
Description within Specified Limits—It is impossible to verbally
define an irregular contour with such precision that a drawing made
from the description shall be undistinguishable from the original,
but we may be content with a lower achievement. Much would be
gained if we could refer to a standard collection of contours drawn
with double lines, and say that the contour in question falls between
the double lines of the contour catalogued as number so-and-so.
This would at least tell us that none of the very many contours
that fell outside the specified limits could be the one to which the
description applied. It is an approximate and a negative method
of identification. Suppose the contour to be a profile, and for
simplicity’s sake let us suppose it to be only the portion of a profile
that lies below the notch that separates the brow from the nose,
and extending only so far downwards as the parting between the
lips. Suppose it also to be the mere outline of a shadow sharply
cast upon the wall by a single source of light, such as is excellently
seen when a person stands sideways between the electric lantern
and the screen in a lecture-room. All human profiles of this kind,
when they have been reduced to a uniform vertical scale, fall within
a small space. I have taken those given by Lavater, which are in
many cases of extreme shapes, and have added others of English
faces, and find that they all fall within the space shown in Fig. 2.
The outer and inner limits of the space are, of course, not the pro-
files of any real faces,but the limits of many profiles, some of which
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are exceptional at one point, and others at another. We can classify
the great majority of profiles so that each of them shall be included
between the double borders of one, two, or some small number of
standard portraits, such as Fig. 3. T am as yet unprepared to say
how near together the double borders of such standard portraits
should be drawn; in other words, what is the
smallest number of grades of unlikeness that — p. o
we can satisfactorily deal with. The process 18- &
of sorting profiles into their proper classes and
of gradually building up a well-selected stan-
dard collection, is a laborious undertaking if
attempted by any obvious way; but I believe
it can be effected with comparative ease on the
basis of measurements, as will be explained
later on, and by an apparatus that will be
described.

Classification of Sets of Measures—Prisoners
are now identified in France by the measures
of their heads and limbs, the set of measures
of each suspected person being compared with
the sets that severally refer to each of many thousands of convicts.
This idea, and the practical application of it, is due to M. Alphonse
Bertillon. The actual method by which this is done is not all that
could be theoretically desired, but it issaid to be effective in action,
and enables the authorities quickly to assure themselves whether
the suspected person is or is not an old malefactor. The primary
measures in the classification are four—namely, the head length,
head breadth, foot length, and middle-finger length of the left
foot and hand respectively. Rach of these is classified according
as it is large, medium, or small. There are thus three, and only
three, divisions of head lengths, each of which is subdivided into
three divisions of head breadth; again, each of these is further
subdivided into three of foot length, and these again into three of
middle-finger length ; thus the number of primary classes is equal
to three multiplied into itself four times—that is to say, their
number is eighty-one, and a separate pigeon hole is assigned to each.
All the exact measures and other notes on each criminal are written
on the same card, and this card is stored in its appropriate pigeon-
hole. The contents of each pigeon-hole are themselves sub-sorted
on the same principle of three-fold classification in respect to other
measures, This process can, of course, be extended indefinitely ;
but how far it admits of being carried on advantageously is another
question. The fault of all hard-and-fast lines of classification, when
variability is continuous, is the doubt where to place and where to
look for values that are near the limits between two adjacent
classes. et us take Stature as an illustration of what must oceur
in every case, and let us represent its distribution by what I have
called & ““ Scheme,” as shown in Fig. 4.

Here the statures of any large group of male adults such as
those whora I had measured by the thousand at the International

Fig. 8.
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Health Exhibition of 1884, are represented by lines of proportion-
ate length. The lines are arranged side by side at equal distances
apart on a base, A B, of convenient length. A curve drawn through
their tops gives the upper boundary of the scheme; the lines them-
selves are then wiped out, having served their purpose. If the
base A B be divided into three equal parts, and perpendiculars,
C D, E T, be erected at the divisions between them, reaching from
the base upwards to the curve, then the lengths of those perpen-

Fig. 4.
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diculars will be proportionate to the limiting values between the
small and the medium group, and between those of the medium and
the large group respectively. I find the difference between these
perpendiculars in the case of stature to be about 2-3 inches. In
other words, the shortest and tallest men in the medium class differ
only by 2'3 inches. We have next to consider how much ought
reasonably to be allowed for error of measurement. Considering
that a man differs in height by a full third of an inch between the
time of getting up in the morning and lying down at night: con-
sidering also that measures are recorded to the nearest tenth of an
inch at the closest, also the many uncertainties connected with the
measurement of stature, it would be rash not to allow for a pos-
gible (I do not say ““probable”) and not rare error of at least +
half-an-inch. Prolong C D, and note the points upon it at the
distance of half-an-inch above and below D; draw horizontal
lines from those points to meet the curve at d.1, d.2, and from
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the points of intersection drop perpendiculars reaching the base
at c¢.l, ¢.2. A similar figure is drawn at F. Then the ratio borne
by the uncertain entries to the whole number of entries is as ¢; ¢y
-+ ¢ € to A B. This, as seen by the diagram, is a very large
proportion. Thereis a dilemma from which those who adopt hard-
and-fast lines of classification cannot escape: either the fringe of
uncertainty must be dangerously wide, or else the delicacy with
which measures are made cannot be turned to anything like its
full account. If the delicacy of the measurement is small, each
of the fringes of uncertainty must be very wide: if the delicacy is
great, the summed widths of all the fringes will be narrow, if
there are only a few classes; but, by having only a few classes,
most of the advantages of possessing delicate observations are
wasted. The bodily measurements are so dependent on one another
that we cannot afford to neglect small distinctions in an attempt
to make an effective classification. Thus long feet and long
middle-fingers usually go together. We therefore want to know
whether the long feet in some particular person are accompanied
by very long, or moderately long, or barely long fingers, though
the fingers may in all three cases have been treated as long in
M. Bertillon’s system of classes, because they would be long as
compared with those of the gemeral population. Certainly his
eighty-one combinations seem far from being equally probable. The
more numerous the measures the greater would be their inter-
dependence, and the more unequal would be the distribution of
cases among the various possible combinations of large, small, and
medium values. No attempt has yet been made to estimate the
degree of their interdependence. I am therefore having the above
measurements (with a slight necessary variation) recorded at
my anthropometric laboratory for the purpose of doing so. This
laboratory, I may add, is now open to public use under reasonable
restrictions. It is entered from the Science Collections in the
Western Galleries at South Kensington.

Mechanical Selector—Feeling the advantage of possessing a
method of classification that did not proceed upon hard-and-fast
lines, 1 contrived an apparatus that is quite independent of them,
and which T call a mechanical selector. Its object is to find which
set, out of astandard collection of many sets of measures, resembles
any one given set within any given degree of unlikeness. No one
measure in any of the sets selected by the instrument can differ
from the corresponding measure in the given set by more than a
specified value. The apparatus is very simple; it applies to sets
of measures of very description, and ought to act on a large scale
as well as it does on a small one, with great rapidity, and be able
to test several hundred sets by each movement. It relieves the
eye and brain from the intolerable strain of tediously comparing
a set of many measures with each of a large number of successive
sets, in doing which a mental allowance has to be made for a plus
or minus deviation of a specified amount in every entry. It is not
my business to look after prisoners, and I do not fully know what
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