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PREFACE

. ~ Basic statistics on fiﬁgerprint vari;a_bility, categorized in terms
" of race; sex. and demographic variables, are not available for the North
Ameﬁican populétion. In identification work, cléssification is aone by the |
Henéy System, an arbitrary séheme unrglated to anatomical characteristics,
and one which gives unwieldy and unequal dermatoglyphic categories. The
| result_is an unnecessary loss of efficiency in fiqgerprint file uségé, and
an incidental lack of utility to medical and bilological practitioners.
-This situation can be improved by using biometric techniques for classifying
and analyzing fingerprints, because these are based on biological principles
and because fingerprints are biological phenomena, Furthermore, it should be
possible to build these techniques into an automatic (computer controlled)
statistical procedure for accessing and updating files; and to search for
fingerprints on the basis of their truelprobability of occurrence.
The purpose of thié project was to:
1. Collect data on variability of fingerprints in the North American pcpu-
lation from the files of NYSIIS (now NYSCIS).
2. Standardize methods for measuring and classifying fingerprints using
anthropometric criteria.
3. Develop methods for coding and data processing.
| Output
.1' A crude data base has Seen obtained which spécifies fingerprint pattern
variation according to the following groups in‘the population: male/female;
White/Black/Latin and Mongolian; criminal, mentally 11l or civil licensee. -
‘ 2, A classification manual on fingertip patterns has bégn'prepared.

"3. A model computer-usable fingerprint file search strategy has been designed

. B using the above data base.
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 §gsourcés for‘such‘work include:

1. Céﬁpﬁting facilities and allied software..

2. Collaboration with NYSIIS and Taft Consulting Corporation.

3. Collaboration with local correctional and law enforcement agencies.

Future work should aim at:

1. Complete statistics on North Américan dermatoglyéhics, digit by digit
(specified by radial and ulnar counts) and including finger inter-
dependency frequencies. | | .

2. TFull classification manual including coding procedures and equisized

 categorization of fingerprints, in computer compatible form;

3. Integrated library of software for énalyzing data.
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- SUMMARY
. ‘l' ;  | Scope

The substance of the report is contained in the volume of descriptive
statistics of fingerprints from NYSIIS (Appendix A: Data Base). Appendix B deals
witﬁ methodology (Manual, Coding Forms, Search Methods, and Software List).

The report is confined to descriptive statistics for identification
and police science use only. It does not discuss medical studies on diseases
ﬁhich may be associated with vériations in fingeéprints: this is beyond the
scope. of NILE;s interests, and the NYSIIS autcmated fils, as presently constituted,
does nof allow full ten-digit comparisons necessary 1n bio-medical work.

Methods and Materials

Fingerprints Qere analyzed in séveral sub-samples taken from records
in computer-retrievable forﬁat at the New York State Criminal Justicé Service
(NYSCJS) fingerprint files in Albany, New York, Prior to Noveﬁber, 1972, NYSCJS'
. name was New York State Identification and Intelligence System, NYSIIS,
| | fhe population from which the sample is drawn if all persons over the
age of 18 who could have coﬁe in contact with NYSCJS because of an arrest,
'épplication fér a State li;ense or civil service employment, or commitment to
a State mental institution. Our basic sample frame (2.7 X 106 persons) is drawm
~——from all persons on the file over the age of 18 and entered into the file
between mid-1968 and iate 1972. |
Samples were collected in Algol using a Burroughs 6700, bulk analysis
was done in Fortran on a Burroughs 3500. Secondary analysis was done on a
Hewlett-Packard Model 10 programable calculator. Graphing was done on a
'CaIComp plotter using a PDP-7 computer. = Statistical formulae used were derived
' from Chakravarﬁti, Laha, and Roy 1969, and Steel and Torrie 1960.
9
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Several_seb—samples were extracted:*
. : 1. 153,512 persoms. This file contains all' persons for whom no information
7 waé'missing and who were eonsistently reported with respect to éex an race;
T 2. 191‘269 persons**: This sample containes persons-for whom height, year or
,birth earlier than 1946 and criminal histories were not screened for
imissing information. This sample and the first are not mutually exclusive.
- 3+- 76,877 persons, Tﬁis eample is a sub-set of sample #2 on which complex
stetistics were calculated,
This file has two primary advantages:
1. It is very large and spans a long period of time so that suitable saﬁpling
frames may be selected for various purposes without difficulty.
2. It is cemputer—retrievable so that large-scale processing is feasible.
There are four primary disadvantages: |
1. The entire file is the result of numerous ad hoc methodological changes
. necessitated by the growth of the file since its inception in 1903,
| Hence, only cases may be used for whem full records are available and
for those who entered the file during a relatively shore time-frame during
which methods and ascertainment would be relatively standardized. All
persons in the preéent samples entered the file within the last five years.
2. The main purpose of the file 1s identification, and emphasis is placed on
locetion of intra-digital characteristics such as minutiae and acquired
anomalies. Speed of access and matching are the chief requirements and
storage 1s limited to the.pattern types which recur with greatest frequency.
| 2.1 The fingerprint pattern types are classified as ulnar loops, radial loops,
vhorls, plain arches, and tented arches. The definitions of pattern types

are the same as those used in general dermatoglyphics usage with

»

. o * Details of these samples in Appendix A.

%% Rawv data from the largest file are compiled in Appendix A-2. (NYSIIS I file).
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2.2

the exception of tented arches.” In dactyloscopy (identification), the

term tented arch subsumes not only the ciassic tented arch in which the

pattern has a single, central triradius but also includes patterns which
anthropometricians would identify as loops. The difference is in the

‘existence of a ridge which abuts at a right angle to the apex of the

innermost recurving ridge; in anéhropometfics this ridge anomaly is

ignored where dactyloscopists call any pattern with "spoiling of the

" innermost recurve" a tented arch though it has no morphogenetic or

classificatory similarity to the classed tented arch. ‘Although this
“misélassification" may affect any loop, it occurs most frequently in
sﬁall loops. To some extent the difficulties are minimized bécause the
computer file forﬁat does not record "arches" on all ten digits,

NYSCJS haé on its computer only persons who do not have any arches
or -tented arches unless these patterns occur only on digits'II;or VII
(the index fingers). Persons not fitting this deécription are in manual
files. The reéson for this is practical; arches of either type are rare
on digits other than II or VII. The total percentage ;A all other digits
is approximately the same asAfor these two digits alone =-- about 7%, half
of which occur on the third pair of digits, |
NYSCJS records digits with 27 or more ridge counts a; 26. Agginvthe
reason 1s practical because higher counts are rare except on the first
digit. A test sample, not otherwise reported here, was run with and
without the 26th ridge-class in order to evaluate the effect. There
was no significant difference in the mean ridge count per digit although
all digits had a slightly lower mean when the 26th ridge count class
was excluded. The sole exception was the first digit which was two
ridges lower;.this result indicates the mean ridge count of digits I

and VI as'reported in this paper are prcbably one ridge or so too low.
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2.3

3.

3.1

NYSCJS ;ecqrds only the radial'fidge count of whorls. Thus the total
fingef'ridge count (TFRC) and mean ridge counts per digit cannot be
calculated using the standard practice of taking the larger of the two
possible counts (radial, ulnar) of whorls. The effect of this defect
was Investigated by analyzing a special test sample of 752 Caucasian
males in which all radial and ulnar ridge counts were recorded. . 1t was
found that the radial count was also the larger count in 93% of whorls;
the mean ridge count for anf digit using only‘the radial side was 0.4
ridges lower than using the higher of the two sides. Again, this trgnds
the extremes of the distribution in the same way as the defects described
above.

The sum of the above deficits is tﬁat the tail ends of the distri-
bution of ridge counts aré arbitrarily truncated by loss of low and
high values (exclusion of arches énd 26+ counts). No conclﬁsions can be
drawn, therefore, about differences between sub-groups which depend on
these extremes though these are often the statistical ;riteria most
useful for analysis in aﬁthropometric stuéiés.
Non-dermatoglyphic chag;cteristics of the file are
Sex and race: these descriptors are originally specified by the indi-
vidual on application forms and by admitting officers on arrest booking
sheets or hospital-admission forms. NYSCJS records the number of times
an individual 1is reporfed for each race and sex. Races are recorded as
Caucasian, Negro, or Mongoloid with no provision for alternatives. Ethnic
or ancestral origin, other than racial, is not known. Within these
limitations, only cases in which the same race or sex has been consis-

tently recorded were included in our sample.
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3.2 Birth sgatisticé: all persons in thls sample are borﬁ in the United
States or Canéda, excluding Puerto Rico. Month and year of birth are
| recorded. Records in which birthplace or éirthdates were not stated or
- were incbnsistent were excluded. ' |
3.3 ;Social characteristics: the basic divisions of this file are civil
%tecords, pegal records, and mental health records. Under civil recofds,
the typé of liéense application, presence or absence of civil gervice
employment application, énd Statéiemployment are recérded. Under penal
records the number and types of arrests, number and types of convictions
(both specified by law code), type of imprisomment, length of sentence,
type of release, narcotic user status, and NYscJs' recidiviét definition
are recorded. Under mental health records the type of institution,
reason for admission, and type of release are noted.;‘It is uncer;ain
whether theée categories have more than label value, but some attempt
. was made to minimize lack of compatibility by sampling within a rela-
iively short time-frame.

For the purposes of this paper initigl grouping/Was made by sex,
race, and definition of social (civil/criminal,_depending upon whether an
arrest record is present).

All samples are maximized, given the'constraiﬁts of the file,
although this results in unequal sample sizes. Maximization has the advantage
of producing comﬁlete statistics on rare variants, such as the mean ridge"
'csunt of radial loops bn‘digif X of females; the freéuency of this pattern
on this digit is only 0.07%. | |
v A noté should be made of the fact that the information came from
files used primarily for police sciences; name or identification number,
. individual identifiers and non-relevant information were rigorously excluded

from this file. There is no possibility of identification of any specific
| individual -~ the file was constructed to preélude thisipossibility.

Page 9






Dermétééiyphié staﬁistics were calculated as follows:
Total finger ridge éounts, mean finger ridge counts per digit, pattern-specific
ridge counts per digit, pattern-specific summed ridge counts, overall pattern
frequencies per digit, homologous digit and hand, number of patterns per set,
ridge'couhts per number of patterns per set. |

For ridge counts, variance and covariance matrices, regression and
fagtor analyses and all possible t-tests were calculated. Since mére data has
been calcuiated than may be conveniently presented in one paper, only initial
statistics which are in most general use to workers in the fiel& will be
—reported. Fuller details will be presented in forthcoming papefs. Comparative
data from the literature case from papers published between 1892 and 1973
(a full bibliography will be published in the Bulletin of the International
Dermatoglyphics Association). |

Results

Tptal finger ridée count*
The to;ai finger ridge count (TFRC) is the sum of one ridge count
value for each:digit per individual. It is inﬁended to measure overall
differences between populations in either pattern frequencies or pattern
sizes. When Bonnevie originally proposed a summary statistic, she used the
mean vaiue for the two possiBle ridge counts of whorls as the single value
for whorl-bearing digits (Bonnevie, 1924). Criticized by Gruneberg because
a single value thus derived may reflect a wide vériety of combinations of
ridge counts on either side of the digit, Boﬁnevie adopted the convention of
utilizing the larger of the two possiblé counts (Bruneberg '28, Bonnevie '32).
'<A1most all authors have continued this convention (see especiallyAAbel '37,

'38; Geipel '35, 'S54; Holt '48 to '68). Rife 'S3 summed both whorl counts

for a single value,

* See Tables 1-3 and 33. :
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TERCs and single digit méaﬁ-ridge counts are shown in Table 2.

At the top of the columns is a group number (from 1 to 12). These group

numbers correspond to the groﬁp numbers in the tables in the Appendix in
which 211 possible t-tests between these groups is charted. All of these
data are from sub-sample number 1, with a total of 153,512 persons.

The mean TFRC for the entire poﬁulation is 139.05, S.D. = 34.83,
but this figure is biased towards males and Caucasians since the sample
sizes are unequal, The mean TFRCs.for'males and éemales are 140,12, S.D. =
35.40, N = 131,833 and 132.52, S.D. = 34.35, N = 21,679 respectively. The

male TFRCs are higher than the female in all races or civil/criminal groups

.except for Oriental criminals in which the female value is higher; this may

be because of the small ssample sizes in the Oriental groups. The small

Oriental groups preclude definite statements about the dermatoglyphics of

. this group so that only general trends can be noted.

Considerable difference also exists bétween the racilal groups.
The Oriental groups tend to have the highest TFRCs, but they are only slightly
higher than the Caucasian values and the differences between these groups
are not statistically significant. Although only three studies in the
literaturebin which the TFRC was given or could be calculated were located

the mean reported TFRC for Orientals in the literature is 151.71, S.D. = 3.06,

(total number of people = 839). Note that this S.D. is not the same as the

. standard deviation for a population (see Table 4).

The mean for Oriental males and females is 141.05, S.D. = 33.81,
N = 263 and 143.48, S.D. = 31.82, N = 52. The male value, especially, is

very close to the value for Caucasian males; 142.11, s.D. = 37.31, N =

92,955, whereas the Caucasian female value is considerably lower; 134.79,

S.D. = 37.11, N = 12,854, The mean TFRC for Caucasian females-may be
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~ somewhat higher than the true value because of the lack of data on arches oﬁ
digits othef than II or VII since feméleé have#more arches on these digits
than males (see below). Comparison with the world literature indicates that-
tﬁe;mean female TFRC reported for 104 Caucasian groups is 128.81. The
litérature mean for Caucasian males, 139.80, is very similar to the NYSCJS
values. The NYSCJS values are not statistically significantly different
from the literature valueé (ﬁsing z-test of location in a normal cdrve);
nonetheless the Caucasian female values appear to be low. |

Persons of the Negro race have the lowest mean TFRCs; the mean for

Negro males is 135.32, S.D. = 35.28, N = 38,615 and for females 129.13,

S.D. = 34,12, N = 8,773. The comparative literature value for African males

is 123.41, S.D.

12.30, N = 11 studies (1,281 persons). There is nc com-
parative literature for African females. dnly one study of American Negroes
is available, in which the mean TFRC for maies 1 11%9.0, S.D.= 40.8; N= 224:
Fémalélié 106.4, S.D.=47.4, Thus it is.difficult to ascertain the degree to
which the defects of the NYSCJS filés affect the TFRC vaiues for both the
Negro and Oriental groups. )
Deépite the drawbacks of the file, all of the groups were subject
ﬁo the same analysis, .Therefore, it may be stated that the Negro groups have
a mean TFRC that is lower than that of both Caucasians and Orientals. Whether
Orientéls have~a‘ﬁigher TFRC than Caucasians has not been ascertained.
Although the definition of criminal ugéd in this initial analysis
of the file is crude, persons with one or more arfést charges are classified
as criminal; significant differences between the criminal and non-criminal
'grouﬁs were‘;ound, especially in mgles.i The TFRC of the criminal groups are
about two ridges lower than the non-criminal grpups. Although this difference

is not as great as the five-to-six ridge difference between sexes or races,

it 1s significant in most groups at the P = 0.001 level,
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% digital frequencies: see Tables 4-8, 20, 22-32,

'Fpr Canéésian males, the non-criminal group has a mean TFRC of

143.83, S.D. = 37.31, N = 17,722; whereas the criminal grouﬁ has a mean -

" TFRC of 141.71, S.D. = 36.92, N = 75,233 persons. In all groups the standard

devi;tions for the non-criminal samples are slightly larger than for the
criminal groups, although the significance of this was not tested.

The only exception to the criminal/non-criminal difference is
female Orientals in which the criminal group is 9:7 ridges higher.( The

sample size for non-criminal female Orientals is only four.

Digit 1*

The thumbs are, for anatomical reascns, if no other, unigue.

They are the largest of the digits, invapposition to the fingers. 1In the
factor analyses programs of several authors (listed in Knussmenn, 1967),
the thumbs are influenced by é factor which is not shared with any otﬁer
digits. The same is true of our factorvanalyses, which were done slightly
differently'fromthose listed in Knussmann.

- The mean ridge count of the right thumb is the highest of any
digit. 1In the world literatﬁre,,the mean ridgé count of the thumb for 18
C;ucasian European groups is 18.59, S.D. = 0,13, which is slightly lower than
the NYSCJS groups in which the means are 19.54 and_l9.27 for non-criminal and
criminal groups respectively. For all of the gr&ups, the right thumb does
not show a consistent difference between the criminal and non-criminal groups.
The difference between racés is greater for digit I than for any other digit.
The mean for Caucasian civil males is 19.54; for Négro civil males it is

16.89. The t-value for this difference is 33.55, which is decidedly significant.

" The Oriental and Caucasian values are very similar; the differences are

statistically significant, but only barely so.
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For all of the groups, the femaies have a mean ridge coﬁnt about
two ridges lower than the males. This difference is statistically significant
.in all of the races except the Orientals.
Digit II

Contrary to the first digit, the right hand index finger shows the
least variation between the races, sexes, or criminal groups. The highest
mean is 12.54 for male Oriental non-criminals and the lowest is 10.90 for
male Caucasian criminals, All of the;others have mean ridge counts between
11.00 and 11.99. There does not appear to be any significant treﬁds, although
some of the differences are significant. Both White male criminals and Negro
male non-criminals are significantly diféerent from several other groups, but
this 1s probably because these are the extreme values for groups of reasonable
size. |

The NYSCJS values are almost éxactly the same as the pooled literature
values, The literature female mean of means of 10,18 is low compared to
NYSCJS but this is based upon only eleven studies. r
D%git 11T " ‘

| Digit III exhibits all three major differences. None of the absolute

differences in the means of the various groups is great, but the differences
which exist are uniform and consistent. For example, male means ten& to be
about 0.2 to 0.3 ridges higher than the female; gnd they are higher in all of
the groups. The differencésvbetween sexes are also about 0.3 - 0.4 ridges:
Orientals are highest, Caucasians are middle, and ﬁegroes are lowest. The
0.3 - 0.4 ridge difference is incremental between groups so that Orientals
: and Negroes diffgr by twice this amount. This is the only digit in which the

races divide into three groups, except for digit VII, the left hand homologue.
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© Unlike digits‘I andVII, digitVIIi shows a coﬁsistent difference
between‘the criminal/non-criminal groups of about 0.2 ridges -- somewhat less
than the sexual difference. Some of the Oriental groups are too small to
eva%uate. These differences are statistically significant for the male grougs,
but?nét for the females. For Caucasian males the t-value for the difference
betdeen the means is 4.78, which is significant at P = 0.001. |

The mean ridge counts for the NYSCJS samples are considerably
higher than the pooled European values. The pooled male mean is 11.49,
compared with 12.48 for Caucasian male non-criminals. ,This is probably
due to the lack of arches for this digit in the NYSCJS population, especially
sin;e arches have a zero ridgé-count.

Digit IV ‘

The fourth digit, like the phird, exhibits all three kinds of
differences and the absolute values of these‘differences is greater. For
females, the racial differences are not uniform. As on allidigits except II
the male mean is higher than the female, The criminal/nonrgriminal differences
are uniform for all groups, although the difference is not statistically
signifiéant for the females. |

The NYSCJS means are again very similar to the pooled European values.
In the literature, the reportage of the mean for digit IV of males varies

more than for any other digit. The mean reported value is 15.95, S.D., = 1.30,

~

N = 18 studies.
Digit V
Digit V is unique in not showing a consistent racial difference,
» althéugh the sexual variation is present, and the criminal/non-criminal
factor is small, but present. Malés show a slight tendency to be higher in

Caucasians than in Negroes; all of the racial differences are so small that
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it is difficult ﬁé determiné meaningful variation. The differenéés for
males are statiéticélly significént'at the P = 0.001 1eve1.‘ For Caucasian
"male non-criminals, the mean ridge count is 13.94, for the Negro group it
is 13.57; for fémales the respective means are 12,88 and 12.80. Thesé
means are almost exactly the same as.those fo; the pooled literature data;
male 13.24 and female 12.30.
Digit VI |

The thumbs are unique not oﬁly in the greater differences in ridge
' counts-bgtween the sexes, etc, but alsc the difference in the means of the
homologous digits is greater than for ény other pair of digits. Digit VI
of male Caucasian non-criminals has a mean of 17.04, compared to the mean
of digit I of 19.54. 1In the pooled European literature values, the mean for
digit VI is 15.68, compared to 18.59 for digit I. '

The sex difference for Digit i is strong, males having a mean
almost two ridges above the females. The mean for male Caucasian males is
17.04, the mean for the female group is 15.25 ridges. The t-value for
this difference is 14.80, which is significant. The racial pattern for VI
is the same as for I; that is, the Negro means are 2 0 - 2.5 ridges below
both the Caucasians and Orientals. The criminal means are all 0.2 - 0.3
ridges below the non-criminal, with the exception of male Orientals. These
differences are statistically significant for thg Caucasian and Negro males,
but not for the other groups.

Both thumbs have a pattern to the standard deviations which differs
from that of the other digits. All of the other digits tend to show a
" greater standard deviation for Caucasians than for Negroes. Generally the

Oriental standard deviations are also higher than the Negro values, but this
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18 not always clear since the small size of these sampies greatly influences

the standard deviations., On the thumbs the Negro groups have greater variation
in the ridge counts than either of the cther racial groups. The difference.
is not great. "For Caucasian male non—criminals the standard deviation for
digit.VI is 5.05; for Negro male non-criminals the S.D. is 5.32.
Digit VII | |

Unlike digit II, digit VII shows a distinct pattern to tﬁe differences
in 2all three characteristics under diécussion. Racially, Orientals have the
highest mean ridge count which tends to be considerably above that of the
other groups. Maie non-criminal Orientals have a mean of 12.64, which compares
to the Negro and Caucasian means of 10.89 and 10.59 respectively.

The criminal and non-criminal groups again differ by about 0.3
ridges, the difference being statistically significant for Negro females
and Caucasian males. The Oriental femaie criminal mean is higher than the
non-criminal mean, but the samples are too small for evaluaﬁion.
Digit VIII - _‘ o

Digit VIII shows a strong, consistent difference in tﬁe sexual
means of about 0.6 ridges. The mean for Caucasian non-criminal males is
12;81;‘for females it is 12.05, the t-value for this difference is 6.45
which is highly significant.: Both of these means are higher than the pooled
literature values of 11.73 and 10.29 for males and females respectively.
Using the z-test of location in a normal curve, the NYSCJS values are sig-
nificantly high at probabilities less than Q.OOl. VThe reason for this
difference is not known.

The mean ridge counts for the non-criminal groups are higher than
for the crimina1; with the exception of fhe Négro femalés in which the means

for this characteristic are equal on digits VIII, IX, and X. Only the
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this difference is 4.29 which is significant at P = 0,001,

difference for male Caucasians is statistically éignificant for digit VIII;

the criminal mean is 12.81 and the non-criminal is 12,63, tﬁe t-value for

Digit 1IX

: - Both digits VIII and IX have higher means for Orientals than for
Caucasians. The Caucasian meané are higher than the Negro, thus a tripartite
layering of the means is again present. For non-criminal males, tﬁe res-
pective means are 16,32, 16.15, and 15.73 indicating a greater difference
between Negroes and Caucasians than Caucasians from Orientals. Only the
difference between Negroes and Caucasians is statistically significant:
t = 3.45,P <0,001.

Digit IX shows a consistent sex difference of about 0.5 ~ 0.7
ridges. These differences are significant for all groups eﬁcépt the Orientals.,
Male non-criminzl Caucasizns have a meaﬁ ridge count of 16,15, compared to
the female mean of 15.40; the t-value is 6.14,P <0.001.

.The criminal means are consistently lower than the non-criminal,
but this difference is only statistically sign;ficant for Caucasian and Negro
males. The male Caucasian criminal mean is 16.01, the non-criminal mean is
16.15; the t-value for this difference is 3.28,P <0.00l1. The non-criminal means
are about 0.1 - 0.2 ridges léwer in all of the groups except the Orientals.

The Oriental non-criminal mean is lower than the criminal mean; 16.32 and

16.54 respectively. This difference is not statistically significant.

The female Caucasian non-criminal mean is somewhat above the pooled
literature mean of 14.56 ridges, although the difference is not significant.
The NYSCJS and literature means are more similar, 16.15 and 15.73 ridges, for

males.
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Digit X
' The racial differences in the finge‘rbrint mean ridge counts are

apparent‘on the fifth digit of the left hand, although they weren't on the
right hand. fhe mean for Caucasians is higher than ghat for Negroes; the
Orieﬁtal situation is far ffom ciear. The difference is about 0.2 - 0.3
ridges and is éfatistically significant for all comparisons except Negro
male criminals versﬁs_Oriental nale criminals and NegroAmale non-criminals
versus Oriental male non-criminals, AFor Caucasian non-criminals the means,
by sex, are 13.89 and 12.76 for males and females. All of the male values
ere 1,1 - 1.2 ridges nigher than the female values, except in the Oriental
comparisons.

The NYSCJS Caucasian, non-criminal means compare quite favorably
:with the pooled literature means of 13.40 and 11.92 for maieé and females.
' . ' The means of the non-criminal groups arle higher than for the criminal groups:
for White males the means are 13.89 and 13.65 for non-criminals and criminals,
this difference is statistically significant (t-value = 6.54, P <0.001). All
of the non-criminal means are higher, except éor female Negroes. They are
statistically significant only for males; the female Oriental difference
(13.83, 7.00) for criminals and non-criminéls is statistically significant --
t = 2,56, df = 52, P<0,02 ~- although the number of female non-criminals is
very low (e.g., four). This is probably not a valid comparisoﬁ.

" Transformations*

The tables listing pattern frequency show rather large standard
deviations and this suggests that patgern frequency figures are inherently
less accurate for statistical processing than ridge counting figures. Pattern
classification schemes use ideal examples of each pattern ciass but do not

.‘ define the borderline that exists between pattern types. Many of these

*see Tables 9-15. P 19
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intermediate types, howeve?, do e#iét and with no great rarity. 40n the otﬁer
hand, ridge-counting is inherenﬁly more accuraﬁe since onlj one such border
exists Eetween the existence or absence of a ridge coﬁnt of a gilven value;
or equivélently between the absence or presence of triradii. Random errors
~will sum to zero and systematic errors may be reduced by rigorous definition
of rules for ridge-countipg, such as those suggested by Henry {1903) for use
by fingerprint bureaus. The most straight-forward solution to thé problem
{8 to make use of radial and ulmar ridge counts to transform pattern classi-
fications into digit-specified radial and ulnar ridge counts. |

Data fbr pattern frequencies by digit have been collected for
}63 studies. Grouped means were calculated for arches, loops (radial and
ulnar) and whorls on each digit. Breakdown of the studies by georacial
area is shown in Tablé 16. Data for the 43 European groups are pressnted
in Table 17.

The existence of a ridge count (or, equivalently, a triradius) on
a particular side of a digi; may be inferred from the péttern type -- both
LU and W have a ridge count on the ulnar side’(US), etc. The pércentage
6ccurrences of a ridge count on each side of the digits were calculated for
all 163 studies. The grouped mean values for the RS and US are presented
for each group (Table_18) for homologous pairs of digits{ Taking tﬁe
frequency of occurrence of each of these~counts, Table 18a is derived which
1s close to Table 18b. |

The simplified pattern-type expectancieé are calculated for £he
simplified percentage occurrences of a ridge count on either side of each
digit (Table 19a). For exampie, for whorls a ridge count is present on both
‘sides‘of the digit; for digit II 75.00Z.of thé RS has a ridge cﬁunt and 50.00%
of the ﬁlnar;side has- a2 ridge count, thus the concurrent chance of both occurring

is'?SZ X 50%Z or 38%.
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i rather great. This analysis indicates that the sides of the digits are

The observed pattern frequencies for these 163 studies is shown ‘
in Table 19b. The concordance between the ob#erved and expected values is

1ndependent,bthat the classical pattern types (ALW) are names specifying the
E

existence of a ridge count 6n both sides of the digit (W), one side of the

digit (L) or absent from both sides of the digit (A). Similarly, variations
in the nﬁmber of ridges on either side of the digit are codified in the names
of the sub-groups of whorls.

The percentage occurrence of a ridge count on the RS of all digits
is about 100Z% for all digits, except the se;ond, in all the georacial groups.
Therefore, differences which have been reported for the sexes and which may
exist between races, are differences in the occurrence of a ridge count on
the ulnar side of the‘digits.and the mean value of the ulnar r;dge counts.

This analysis also shows why‘Bonnévie's choice of the larger of the
two ridge counts for whorls as the single value for inclusion in the TFXRC
was unfortunate because exclusion of the ulnar ridge coﬁnt(excludes the side
of the digit which maximall& reflects differeﬁées in various populations.
it is thergfore likely that analysis of the two sides of the digits inde-
pendently will be of value to those working with specific groups.

Height

- Although the non-dermatoglyphic characteristics are not related to

fingerprints, they are desériptive of the population and the differences

-between groups within this population. Four priméry descriptive statistics

were 3included in this preliminary analysis, and the definitions of these are
sometimes rather crude. Height is recorded for each input into the NYSCJS

system; the heights recorded here are the averaged values for eéch individual

. *pon-dermatoglyphic variables: Tables 21, 34-37.
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averaged for all individuals in the sample. The non-dermatoglyphic charac-

teristics exhibit some interesting patterns, often in contradistinction to

- other studies; they will be presented without comment, partially because we

do not have sufficient information for rigorocus analysis of these data.

Naturally, the mean heights of the females is shorter than the males,

.gnd,gll such differences are decidedly significant. The mean height for non-

gr;minél Caucasian males is 69.98 inches; for females it is 64.24 inches.
There is relatively little difference between the heights of the various races.

The differences in the means of criminal male and female Caucasians are sig-

" pificantly lower than the means of the criminal male and female Negroes,

although the differences for the non-criminal groups are not significant between
these races. The Oriental and Caucasian height differences are statistically
significant for males, but pdt for females; similafly for the Oriental-Negro
comparison, |

The average height of the criminals is between one-half and three-
quarters of an inch less than that of the non-crimianls. fgmale criminals
are an exception and are not‘sho;tér than their non-criminal counterparts.
All of the differences are statistically.significant, except for the Ofientals..
For Cagcésian males, the mean criminal height 1is 69.10 inches; for non-
eriminals it is 69.98 inches. The t-value for this difference is 111.10;
the probability that tﬁere is no real difference between these heights is
astronomically low.

}gg;»pf Birth

The c¢riminal groups are considerably younger than the non-criminal
groups. The difference is about five to six years. This is not too surprising
since the non-criminal groups are civil service applicants, license holders,

and certain government employees. It has previously been well established
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~ that criminals are cften quite young at the time of first arrest. The

correlation coefficient of the TFRC and the YOB is r = 0.013 for males and
0.019 for females; the t-values for the probability that r = 0 are 1.09 and

0.57 respectively. Since these correlations are non-significant, it- appears

that the difference between the times of birth of the criminal and non-

criminal groups is not the cause of the dermatoglyphic differences in the
mean ridge counts or TFRC. |

The average age of the females is three to five months younger than
the males>in all gfoups except Oriental female criminals whose mean ages are
exactly equal. Other than the Oriental groups, all of ;hese differences are
étatistically significant except.for the difference between non-criminal
Negroes. The criminal Caucasians and Orientals are younger than the criminal
Negroes; the non-criminal Negroes are slightly younger than thg non-criminal
Caucasians -- the Oriental mean ages are not clear with respect to this
characteristic. |

Number of Charges B ,e

The number of arrest charges per individual is higher.for Negroes
fhan for Caucasians or Orientals. This is probébly because of the age
différences in these groups. For Caucasians, the correlation coefficients
for the number of cha;ges and the YOB is r = 0.11, t = 31.60 for feﬁales

and r = 0,08, t = 8,78 for males. Since the Negro groups tend to be some-

‘what older than the Caucasian or Oriental groups, they have had more time, .

past the age of 18, in which to get arrested.
The number of charges for females is considerably less than for

males; for Caucasians, the mean number of charges for females is 2.10} for

males it is 2.20, the t-value for this difference is 6.34, P <0,001.
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For Négroes,<the sexual difference is even greater, the female mean is 2.65

arrests and for males it is 3.10 arrests, for;g t-value of 16.08. The
differenqe between the ages of these Negro groups was barely significant,

t = 2,07 for mean YOBs of 45.64 and 45.86, males being younger. The mean :
numiér of arrests for Orientals is lowest of the racial groups, but the
sexﬁal difference.is-still presént: for feméles the mean number of charges
is 1.67, for males it is 1,94; this difference is highly significant,

t = 54.27. * | ‘ |

Sentence Length

The mean length of sentences for Negroes is between two and two
and a half times as large as for either Caucasians or Orientals. In addition,
approximately the same ratio exists between males and females within each
race. This is probably a sociological féctor of selection against Negroes
coupled with a tendency for women not to reéeive as long a sentence as
males, or not té commit the éame kinds of crimes (many of the female arrests
in this file are for prostitution; many of the male arrést are for breaking
and entering or theft). i

The mean sentence length for Negro males is 10.68 months, for
Caucasian males the mean sentence length is 4.22 months; the t-value for

this difference is 18.21, although it is doubtful how meaningful'this t-value

is. There is no question but that the differences between these groups

are statistically significant and meaningful, but the distributions are not

Gaussian. The standard deviations are 7 - 8 times the means. For Negroes,
the coefficients of variations are 718,82% and 802.87% for males and females.
TheAstandard deviatioms suggest that the distriﬁutions are Bimodél | rather
tﬁan Gaussian. Unfoftﬁnately, thé distribution of this characteristic

has not yet been graphed.

% gtatistical summaries: see Tables 20-37.
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Dissemination

Information on these results and volumes of basic statistics have
been provided to our collaborators and interested local agencies including
the following:

1. Massachusetts Department of Cor;ections,_Researcthepartment

2. Ba;nstable County Police Department, Criminalistics Research (Sheriff
Lou Cataldo) -

3._ John Jéy College 6f Crim;nél Jﬁstice, New York City (Professor Chafles
.Kingston)

4. Finéerprint Bureau of the ﬂetroppiitaﬁ_?olice, London, England

5. International Dermatoglyphics Association, Johns Hopkins University
(br. Digamber Borgoankar).

Conclusions |

The NYSIIS file has certain unique advantages. No other body of
data of this size or immediécy exists, It is automatically processable and
serviced by a well-established computing system. This is,important because
updating will be necessary.. However, NYSIIS has avoided entering certain
ieasures described in the previous sections, and to realize the full potential
of the system for improving classification and manipulation of the file, it
is extremely important to store all possible dermatoglyéhic information.
Specific modificationé to the file should be made as follows:

1. The file should be updated regqlafly accofding to the changing
mix of the population at large and on the NYSIIS fecordé, and volumes of
current descriptive statistics issued.
| 2. Counts present on digits other than II and VII, and the dis-
tinction of plaip arches frgm tented arches, and, possibly, tented arches
from small loops (i.e., patterns with spoiled inner recurves); ulnar counts

and whorls; and counts above 26, should be included as soon as possible.

Page 25



While there may be some difficulties in re—training identification

. personnel in distinguishingispoiled loops from tented arches, the classificatory

value of the distinction of the small loop sub-set ofithe loop population
will;be immédiately evident., This should add no great labor to the task

of measuring and classifying ridge counts preciéely because it is a rela-
tively infrequent finding. When present, however, it serves as an extremely
useful methoed for characterizing a single digit and of itself may offer an
ext:emely fast route to matching or locating particular printé. It is a
strategic error to eliminate characteristics because they are rare, in order
to save time and expense of recording: as much or more is lost in the time
and cost of locating unique fingerprint patterns when many of their peculiar
and special characteristics are not available.

3. These updated statistics can be useful for thg following
purposes:

_ 3.1 Survey of the efficiency of the recording system: a sur-
prisingly large'number of rejects were encountered during:the initial pro-
cessing of the NYSIIS file, because of missing or unusable infofmation.

3.2 Development of search table whereby fingerprints can be
correlated with absolute frequencies or aceording to their covariance
with other digits. This search table should, of course, be updated'in the
same way as the basié statistics on which it depends.

3.3 It should be useful to specify the:descriptive statistics by
more detailed social mental health and crime categories since these pfovide
independent methods of categorizing data.,

3.4 An integrated library of software should be completed to
maintain the descriptive statistics up to date and to take account of

modifications in recofding techniques.
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3.5 A rational classification scheme can be based on the above
(biometric rather than arbitrary) meésufes ané this will probably have more.
equisized boxes than the present Henry System or its derivatives,

; 3.6f7Compﬁtational difficulties of multiple regression and factori
anélysis or hierarchial probability schemes require both a 1arge body of
data and an automatically processable file. It seems highly desirable to

train specialists in techniques for using these statistical proce&ures and

the NYSIIS file offers a good opportﬁnity for this. The cﬁrrent access rate

to NYSIIS is approximately 192,000 sets per year. Clerical cost of searching,

which includes recoding and accessing, is about $2 per search plus $0.55 for
amortizing of computer costs, and the time taken is two seconds. Manual
searches, however, take abou; 10 to 15 minutes at a cost of approximately

$3., The overall saving is one of time ratﬁer than cash, and amounts to $5.50
per search, i.e., $106 per year. These figures alone make it desirable tc
make the file as fully computable and as complete as possible.

4, Because pattern classification is highly subjective compared
to ridge counting, transformation of the datafto more readily interpretable
format is sﬁrongly recommended. - The presence of a ridge count on one or
other side of the digit defines the presence of a loop; the presence on
both sides defines a whorl and absence on either side defines an arch. The

frequency of a ridge count, of whatever value, will be the same as the

" frequency of the patterns arising from the presence of such ridge counts.

The two tables of frequencies can be calculated independently. If this
is done they are found to approximate extremely closeiy. This suggests that
recording radial ulnar ridge counts on all digits may be sufficient for

basic pattern classification into arch, whorl, loop ulnar and loop radial
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as a preliminary method for quantifying classification schemes. The chief

value would be to rationalize the initial classification of the files and

make them more amenable tc automatic computation.

Recommendations

,Soﬁe of the‘following recommen&atiohs are implicit in the way in which
data has been compiled for this report (Appendix A); and in the methodology
uéed (Appendix B). These data prbvide.the grouné—work for future work which
shéuld aim at the following specific objectives:

1. Detailed digit-by—digit descriptive statistics, to include total radial

and ulnar ridge counts and, by transformation, pattern types classified
according to size as well as specific morphology.

2, Categorization of single and covariant groups of fingerprints into

groups of similar size and greater amenability to automatic storage and access,

3, Probabilistic search strategy based upon the above criteria (see also

- Appendix B3).

4. Allied software for statistical processing:

4.1 Access and retriéval packages (see Appendix B4)
4.2 Descriptive statistics package (tabular frequencies by item,
group, and category) |
;4.3 Analytical statistics package (graphical distriﬁuticns; comparisons

between groups; multiple regression analyses).
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Table 1

f. ) Group Mean TFRC S.D, ~ N
Allrace, M&F 139.05 34.83 153,512
Allrace, Males 140.12. 35.40 131,833
"Allrace; Females 132,52 : 34.35 21,679
Caucasian, Males 142 .11 -+ 37.31 92,955
Caucasiah, Females 134.79 - 37.11 12,854
Negro, Males 135,32 35.28 38,615
Negro, Females 129.13 34,12 8,773
Oriental, Males 141.05 33.81 ' 263
Oriental, Females  143.48 ~ 31.82 g 52

‘ Mean TFRCs for general North Aﬁerican nopulation (NYSCJS).

Total fingér ridge counts for race- and sex-specified subgroups

of the NYSCJS data. Race and sex are determined by asking the sﬁbjects.

(@
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Table 2

‘Group - Mean S.D. N M

|
Allrace, M&F 136.04 13.67 171 - 1293,123%
Allrace, Males 139.80 13.99 104 226, 142%
Allrace, Females 128.81 11.44 ' 63 46,981*
Caucasian, Males 139.57 4,01 69 12,566
Caucasian, Females 129.13 6.20 43 - 7,618
Negro, Males 123.41 12.30 o 11 1,281
Native Amer. Males  139.81 16.84 13 1,753
Oriental, Males 151.71  3.06 3 839

a

Grouped Mean TFRC Values for Pooled Georacial Grbqps from literature

Grouped mean TFRC values are calculated for 139 studies from the literature.
N is the number of studies. M is the total number of persons in the studies.

Asterisked studies include pooled data from 41 subgroups of the NYSCJS data.

No literature data is available for non-Caucasian female groups.
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X=139.80

Table 3

MALES

X= 128.81

11.44
63

Q=

2164
162

160
158
156

154
152

150

A 158

146

e 14k
L 142
140

138

=t 136

134

5 132

130

3128

126

110

Pége 34

124
= 122
m4 120
4 118
1116
4 114
1212

FEMALES

Distribution of Literature TFRCs

Distribution of TFRCs from literature sourcés; all races and ethnic groups are

TFRCs from

Scome outlying values are omitted such as a male

The given statistlcs are unweighted for sample size.
TFRC of 205 and a female value of 90.

the NYSCJS data are included.

combined.
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Group

Allraée
Males
N=160,229

Allrace

Females
N=31, 040

Caucasian
Males

N=17,722

Caucasian

Females
N=10,920

Negro
Males

. N=36,699

Négro

. Females

N=8,280

18.40
5.02

17.00
4.86

19.54
4.78

17.58
4.79

16.54
5.22

13.37
5.04

!!!le 4

11 III wa v VI VII - VIII

10.55 12,07 15.87 13.51 16.08 10.01 12.42

5.88 4.51 5.02 4,56 5.11 5.64 4,64

11.06 12,09 = 15.70 12.81 14.65 10.14 11.97
5.31  4.22 4.94 4.56 - 4.92 5.27 4.54

11.12  12.48 16.23 13.94 17.04 10.59 12.81
6.05 4.83 5.25 4.81 5.05 .. 5.68 4.89

11.17  12.14 15.66 12.75 15.16 10.27 11.94
5.50 4.47 5.28 - 4.79 4.90 5.33 4.80

11,11 11.99 15.85 13.36 14.60 - 10.71 12.43
4,80 4.29 4.80 4.29 5.25 4,82 4.56

©11.13 11.76 15.62 12.66 13.25 10.27  11.78
4.45 4.07 4.80  4.28 5.07 4.60  4.48

Mean Ridge counts ﬁer,Digit

The mean ridge count per digit and the standard

deviation are shown. The N for all items in a row is

in the group column. Orientals are not shown separately

because of their rarity in the NYSCJS files.

IX

15.71

4.85

15.26
5.03

5.02

15.31
5.32

15.48
4.67

14.99
4.79

13.38
4.26

12.56
“4.44

13.89
4.42

12.58
4.67

13.11
4.08

12.25
4.22
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 Group

European
Males
N= 18

European
Females
N= 11

Indian
Males
N= 15

Indian
Females
N= 9

18.59

0.13 .

16.14
0.30

17.83
1.24

15.84
1.15

II

10.99
0.28

©10.18

0.36

12.05

0.93

11.64
0.65

III

11.49
0.23

10.67
0.20

12,72
0.81

11.98
0.78

Iable S

v Vv
15.95 13.24
1.30 0.13
15.11 "12.30
0.25 0.27
15.65 13.45
0.87 0.98
12.63 15.15
0.95

1.09

VI

15.68
0.20

13.36

- 0.44

16.34
1.19

14.67

1.45

VIL

10.28

9.32
0.45

11.83
0.83

11.04
0.47

Pooled Mean Ridge counts per Digit

VIII

11.73
0.25

10.29
0.32

13.22
0.84

11.97
0.58

The grouped mean of the reported mean ridge counts

per digit from literature populaﬁion analyses, The N is

the number of studies. Below the means are the standard

deviations of the range of reported values. No data is

available for Negroes, Orientals, etc.

' 14.56

0.29

15.91
0.88

14.96
0.63

13.40
0.08

11.92
0.25

13.82

. 1.05

12.81
0.86
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Table 6
Group _ Digit I _ Digit VI ‘
X S.D. N . X 8.0, N

Allrace males 18.51 5.07 . 131,833 16.17 5.20 131,833
Allrace females 16.73 5.10 21,679 14.40 5.06 21,679
Caucasian males 19.32 4,78 92,955 16.82 5.04 92,955
Caucasian females 17.62 4,80 12,854 15.18 4.90 12,854
Negro males - 16.56 5.23 38,615 14.61 5.25 38,615
Negro females 15,37 5.04 8,773 13.26 5.07 | 8,773
Oriental males 18.55  5.64 263  16.25 . 5.63 263
Oriental females 17.64  4.61 - 52 15,23 . 4.71 52

Mean»Ridge counts of the First
Pair of Homologous Digits
The mean ridge eounts of the thumbs exhibit
the greatest variat;on between races in the NYSCJS
- data. The Negro means are about three ridges lowef

than the Caucasian or Oriental means.
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Digit Side

Radial side

with zero class
N= 752

Radial side
w/o zero class

N=

Ulnar side
with zero class
N=752

Ulnar side
w/o zero class
N=

14.76

5.17
324

13.52
6.79
437

III

11.40
5.95

12.23
5.28
701

2.82
6.51:

14.00

7.28
151

Table 7

v v

15.47 °  13.39
6.25 5.24

15.77 13.54

5.93 5.08
737 144
6.63 1.68
7.51 3.98
12.41 8.84
5.82 . 4.47
402 143

VI,

15.71
5.93

14.30

5.13
220

Ulnar and Radial Mean Ridge counts

VII

11.25
-5.30
517

12.61
6.86
409

The mean, standard deviation, and N for the

'individual sides of each digit are calculated both

with and without the zero class of ridge counts,

With the zero class, the N is the same for all digits;
This data is from an auxiliary analysis of 752 white,

American males (MBI data).

the ulnar ridge count.

NYSCJS does not record

VIII

11,23
6.25

12.42
5.33

680

13.16
7.25
157

15.31

6.09

15.58

5.79
739

12.08

5.97

296

9.66

4.26
96
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MALES

Ulnar
Loops

Whorls

Radial
Loops

FIMALES

Ulnar
Loops

Whorls

Radial

Loops

16,75

5.06

.. 79,367

20.05

4,40
80,372

16.17
5.53

490

15.55
4.81

17,742

18.95
4.19
13,261

14,27
5.78
37

I

10.29
4.72

55,253

13.07

4.27

61,274 -

11.18
6.22
28,681

10.51
4.40
13,326

13.22
4.07

12,302

10.88
6.25
3,732

III

11.28
4,24
123,580

15.12
4.02
33,855

9.56
5.71
'2,79%

11.46
3.98
25,635

15.25
3.85
5,317

6.00
3.76
88

Iv

13.93
4.9
72,965

17.66
4.35
85,521

9.76
3.75

1,743

14.05

4.81
16,533

17,66
4.30
14,383

8.68 -

3.09
124

, Table 8

v

12,92
4.47

129,485

16.10

3.97

30,332

8.40
3.37
412

12.38
4,48
- 26,836

15.66

4.01
4,175

6.90
3.44
29

VI

14.66
4.92

97,946

18.35
4.57
61,571

15.28
5.36
712

13.26
4,67

18,802

16.82
4.48
12,163

14.00
4.57
75

VII

10.34
4.19
64,196

12.86
4.23
55,780

8.98
6.14
24,768

9.80
4.03
12,430

12.43
4.11
11,830

9.76
6.28
4,737

Digit- and Pattern-specific Mean Ridge counts

VIII.

11.69
4.33
124,891

15.68

4.01-
32,776

6.50
5.44

2,562

11.20
4.25
24,191

15.12
3.97
6,554

4.86
4.22
295

~ The mean, standard deviation, and N of the ridge counts of

each digit specified by the type of pattern on the digit.

the number of digits and the number of persons.

of subjects is 160,229 males; 31040 females.

N is

The total number

IX

T TAT29

4.69
95,541

17.87
4.24
64,197

8.77
- 4.47
491

13.79
4.83
18,555

17.51
4.44

" 12,382

7.50
4.33
103

X

12,96
4.21
138,162

16.09
3.51
21,929

8.56
4.08
138

12.17 -
4.37

26,831

15.43
3,76
4,184

6.80
2,90
25



Number of
Ulnar Loops

0

1

oy o8»g

10

1.45

3.38
5.76
6.65
8.46

10.17
12.91
. 14,76
17.56
12.64

6.25

MALES

=1

16.
15.
15.

14,

14

13

12

12.
11.

11.

58

88

35

90

.30
.64

.92

05

50

28

- S.D.

3.61

3.17

3.05

2.99

2.98

3.03
3.05
3.09
2.99

2,82

Table 9
ALLRACE

1,011

2,261

3,849
bbbk
5,652
6,792
8,623
9,823

11,735
8,446
4,175

MSRC~~Ulnar Loops

%

2.91
5.51
6.09
6.90
8.69
12.39
12,47
18.23
16.39

9.22

FEMALES
X 5.0,
16.08 3.59
15.51 3.01
14.85 2.91
14,65 2.81
14.31 2.80
13.74 '2.95
12.78 12,90
11.74 3.00
11.13 2.86
10.88 2.74

120
293
555
613
695

875

1,247

1,255

1,835

1,650

928

The Number of patterns indicates the number of ulnar loops in a set

of ten digits, The % column indicates the percentage of persons in the population with

the specified number of patterns. The X is the mean ridge count of the ulnar loops

within the given number in a set; S.D. is the standard deviation.

pefsons in the sample with the given number of patterns per set.

66,811 males and 10,066 females.

See note on Chart #11.

N is the number of

The total sample 1is



ageg

1%/

T!l!e 10

ALLRACE
' MALES FEMALES

% X S.D N % X S.D. N
19.24  cecee ceeen 12,857 25,20  ame-- R 2,435
14 .40 14.60  5.8% 9,622 13.10  13.60 5.32 1,310
14,49 15.72 4,57 | 9,678 ' 12,79 14.85 YA 1,287
11.28 . 15.72  3.73 7,535 10.61  14.99 3.59 1,068
9.72 15.89  3.34 6,495 10.66  15.25 3.27 1,073
8.29 © 16,20 3,07 5,540 ' 7.61  15.87  3.00 766
7.13 16.47  2.82 4,762 6.32  15.89 2.66 636
5.87 16.84  2.76 3,923 | 5.69  16.41 267 573
5.08 17.29  2.65 3,391 ; 5.20  16.91 2.65 523
3.17 - 17.80  2.57 2,117 2.7 17.17 2.68 279
1.33 - 18.10  2.55 8ot | ©1.15 .17.‘69 2,77 116

MSRC--Whorls
~ The numbér of patte;ns indicates the number of whorls 1n1a set of
ten digits. All columns are the same as for MSRC-~-Ulnar Loops (Table 9)
The total sample is 66,811 ﬁales and 10,066 females. The % column of these
tables 1s the same as the 5uter border of Poll's Ambimanuars. See note under

Table #11,
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Number of
Radial Loops

0

1

TableQ

| MSRC--Radial Loops
The numbér of patterns indicétes the number of radial loops
in a set of ten digits. The total sample is 66,811 males and 10,066
females. No person in this sample had six or more radial loops.

The MSRCs of Tables 9,10, and 11 may be used to calculate the

"expected TFRC for a given combination of pattern types (e.g. per ind-

ividual). The expected TFRC may be used in prediction of unknown digita
as well as in clinical studies. If an individual has fewer than 6
patterns of the same type the means for each pattern on each diglt are

summed; when six or more of the same pattern are present, the mean for

the number of patterns of the same type in the set 1s summed for that number,

ALLRACE f
MALES ‘ FEMALES
% X s.D. N | ° g X §.D, N
69.76  =m--- === 46,606 R T 03 R— e 7,671
22,53  10.08  6.30 15,052 18.69 . 10.17  6.42 1,881
6.88 9.80  5.42 4,599 . 4,76  9.76  5.52 479
C0.74 9.79  4.90 494 | 0.32  8.18  4.13 32
0.09  11.69 - 5.19 57 - 0.03 4.58  0.24 3
0.005  9.47  2.36 .3 | _ 0.00  ===-=  =m-e- 0
0.000 =---- ——-- 0 _ 0.00  ==--- S 0
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W

The percentage of pattern types in the NYSCJS file.
Male N equals 1,602,290 digité; female N equals 310,400 .

digits. Arch frequencies are spurious due to the nature '

Table 12

MALES

1.01

3.88

61.71

32.39

of the file (see text).

FEMALES
0.67
2.93

65.04

30.69
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49.53

50.16
0.31

57.16

42.72

1

. 34,48

38.24

17.90

42.93

39.63

12.02 .

111

77.13
21.13

1.74

82.59

17.13

0.28

v

45,54
53.37

1.09

53,26
46.34

0.40

Table 13
ALLRACE

\Y

80.81
18.93

0.26

86.46
13.45

0.09

VI

61.13
38.43

0.44

60.57
39.18

0.24

VI

40.07
34.81
15.46

40.05
38.11

15.26

Digit-specific Pattern Frequencies

VIIT

77.95

20.46

1.60

77.93
21.11

0.95

The %.of ulnar loops, whorls, and radial loops is given

X

59.63
40,07

0.31

59.78
39.89

0.33

for each digit. Arch frequencies are only available for digits

IT and VII (see text),

31,040 for each female digit,

~

The N is 160,229 for each male digit;

86.23
13.69

10,09

86.44
13.48

0.08
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Allrace

European
India

Oriental

Amerindian

African

4,07
2'24
269

5.17
1.31
69

2.77

1.40
74

2.05
0.81

58 -

4.80
0.33
19

6.57
2.42

49

values for the basic pattern types,

57.69

7.37
269

65.06
'1.87
69

53.18
5.78
74

51.12
3.60
58

55.68
1.63
19

62.68

6,49

49

MALES

37.63
8.52
269

29.67
2.36
69

43,28

6.23
74

46.49
3.59
58

36.52
1.75
19

30.25
5.54
49

UL

52.86
6.24

120 .

~ 60.33
- 1.32

23

50.72
5.14
37

47.80
2.77
37

54.47
0.59
13

65.98
3.54

S &
W
%]

Table 14

RL

3.68
2,07
120

5.44
0.32
23

4,94

3.97
145

8.08
1.43
30

71
.20

W =

39

.12
.51
44

=W

.62
.84
5

o~

8.60
4,29
27

Pooled Overall Pattern Frequencies

59.44
6.76
145

65.80
1.75
30

55.84
7.68
39

55.23
3.72
44

60.22

3.13

64.29
4.26
27

FEMALES

35.12

9.21
145

26.11
1.83
30

40.78
8.39
39

41.76
3.92
44

32.33
2,89

26.67
6.66
27

The mean, standard deviation,'and N of the reported literature

Calculation was weighted for sample

size. The N is the number of studies included in each group; not all

studies subdivided loops.

NYSCJS studies not included,

56,04
5.84
60

61.88
0.78
14

55.02

64.68
3.37
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" e . ’Table.ls
ALLRACE
ALLSEX |
W UL RL

A L
53.92 3.47

4.37 58.30 36.75

X
8.84  6.28 1.78

s.D. 2.99 7.20
N 414 414 414 180 180
Pooled Overall Pattern Frequencies

Mean, standard deviation, and N (number of studies)

of 414 literature values weighted for sample size. All

races and sexes combined; all are "normal', non-pathological

samples. See text for limitations and description of method

|
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Table 16
Geomacmaﬁ groups TFRC per digit . ten-digit ten~digit par digit
‘ ridge~count - patterns - patterns patterns
) (ALWY : (ARUW) (ARW)

Furopean males 35 18 69 | 23 29
" European femaies 28 11 30 , 14 14
Indian males 34 15 74 37 ’ 29
Indian females | 15 9 | 39 ' 12 14
"Oriental males' , 3i ' - : 58 . 37 26
Ortental females - - 44 31 21
African males _ L1 S , ’ 49 ; 5 14
African females - - ‘ 27 | 3 ' 4
- Amerindian males - 13 - _ | 19 13 _ 11
Amerindfan femaleﬁl ' - - 5 1 | C e-
Totals 139 s ST 163 162

~

Tabulation of Literature Studies

The number of studies for each georacial area used in compiling pooled literature
statistics 1s given. The studies are not independent; most studies giving per-digit
data also give ten-digit summary data, most studies giving ridge-count data also
give pattern frequencles. Many literature sources give data for both sexes; none
for more than one georacial area.
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MALES
I
U  X=-  50.96
Sp= 2.16
W 47.88
2.97
R 0.46

0.28
A 1.66
0.33

FEMALES
U 58,19
2.09
W . 40.85
- 3,18
R 0.12
0.18
A 4.51
1.07

The mean reported frequencies for 29 male studies and
The mean and standard deviation for each category are given.

IT

31,61

3.40

~ 36.03

2.74

21.29

3,99

11.11
2.33

'TJIIL 17 :

Europeans
v v
46,38 81.36
1.58 1.20
51.77 17.92
2,30 1.71
1.12 0.22
0.10 0.06
1.58 0.87
0.43 0.34
55.73 86.41
4,22 0.51
44,19  12.44
3.43 ' 1.77
0.57 0.12
0.33 0.07
3.93 2.83
1.25 0.93

Digit-specific Pattern Frequencles

Pooled European Literature

.the same for all pattern types,

VII VIII
38005 ’ 75|
2.43 .~ 3.16
32.95 19.23
2,32 1.75
18.26 1.87 .
3.38 0.39
10.73 8.59
1.60 1.04
38.52  76.38
2.58  2.82
35.92 19.56
3.41 2.44
16.16 1.21
1.81  0.59
9.96 14.71
5.57 2,88

34

. 61.20

2.27

37.49

3.29-

14 female studies,

.The W 1is

86.56
0.61

12.10
2,27

0.09
0.04

4,84

1.52
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Table 18a:

Table 18

Observed % .

Digit Pair 1§ & 111 vV
RS 97.80  74.95  94.11  97.70  98.23

us 50.96 51.96 28.12 54.23 22.86.

Simplified %

Digit Pair
RS 100,00 75.00 100.00 100.00 100.00
us 50.00 50,00 25,00 50.00  25.00

Occurrence of a ridge=-count per digit side.

The observed and simplified'percentages of the
‘ occdrfence of é ridge count on either side of the d%git
is shown for the five homologous pairs of digits. The
obser&ed values are the means of eight georacial.areas,

~

which summarize data from 163 studies.
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PURVEN

‘l"f o . . ' T!l!e 19

xpacted %

Table 19a: " Dpigit Pair: I I I1I v v
A 0 13 0 0 0
L 50 50 75 50 75
W 50 38 25 50 25
LU 50 38 75 50 75
LR 0 13 0 0 0

Observed %

Table 19b: Digit Pair:
A 2.59 7.00 5.29 1.39 0.93
L 49,60 51.13 69.29 45.55 - 74.71
W 50.48 38.00 26.51 53.67 22.62
LU 47.33 36.96 67.61 44.03 75.61

LR 0.48 13.99 | 1.62 0.56 . 0.24

Expected and observed pattefn frequencies.

The expected pattern frequencies are calculated
from the simplified percentages of a ridge count on

either side of the digit.

~



T$ 2884

Grou

Variable

Ret

Ret

- Ret
Ret
Rc?
Ret
Ret
Ret
Ret

‘Ret

* Number:

1

10

TFRC

N= 10,920 75,233

1 2 3 4
WHITE o
CRIM CIVIL

’ M ~F M
17.58  19.27 17.84 19.54
4,79 4.78  4.81  4.78
11.17  10.90 11.25 11.12
550 5.9  5.65  6.05
12.14 12.29 12.28 12.48
4.47  4.75  4.48  4.83
15.66 16.10 15.84 16.28
5.28  5.21  5.37.  5.25
12.75 13.72 12.88  13.9%4
4.79  4.76  4.86  4.81
15.16 16.77 15.25 -17.04
4.90 5.03  4.92  5.05
10.27 10.37 10.53 10.59
5.33  5.59  5.33 5,68
11.94 12.63 12.05 12.81
4.80  4.82  4.82  4.89
15.31  16.01 15.40 16.15
5.32 5,02  5.37  5.02
12.58 13.65 12.76 13.89
L.67  4.40  h.6h  L.42
134.56 141.71 136.09 143.83
' 37.02  36.92 37.20. 37.31
1,934 17,722

MEAN FINGER RIDGE COUNTS

'6‘I' 7

5 8

| NEGRO |
CRIM CIVIL

F M F M
15.37 16,55 15.24 16.89
5.04 5.22 5,00 5.39
11,13 11.11 11.28 11.45
4.45 4,80 4,39  4.88
11.76 11.99 11.97 12.78
4.07  4.29 4,02 4.33
'15.62 15.85 15.73  16.15
4.80  4.80  4.68  4.81
12.66 13.36 12.80 13,57
4,28 4.29 4.39  4.38
13.25 14.60 13.37 14.86
5.08  5.25 4,92 5.32
10,27 10.71 10.51  10.89
4,60  4.82  <4.43 5,09
11.78  12.43 11.75 12.61
4,48  4.56  4.34 4,61
14.99  15.49 14.84 15,73
4.78  4.67  4.67  4.70
12,25 13,11 12.18 13,30
4,22 . 4.08 4,06  4.14
129.09 135.19 129.68 137.73
34,47 35.06 33,77 35.50
8,280 36,699 493 1,916

Table

1 @

9 - 10 11
ORTENTAL ,
CRIM . CIVIL

¥ M ¥ M
.67 18.54 17.25 18.68
73 5.77  3.30~ 4.47
.65 11.09 11.75 12.54
.76 6.02  4.50  3.77
40 12.35  13.00  13.46
70 5.40 - 4.69  4.54
.69  16.20 18.25 16.79
.90 4.39 5,44  4.08
67  12.75  9.50 12.29
51 4.68  5.69  4.05
.21 16.30 15.50  15.89
.88  5.80  1.92  4.06
.13 10.80 10.25 12.64
01 6.15  5.74  4.08
.85  12.92  14.00 13.50
.52 5.13  1.83  4.38
15 16,54  18.00  16.32
00 5.24 4.40  4.20
.83 13.06  7.00 13.07
.22 4,77 3.37  3.82
.23 140.56 134.50 145.18
50 42,71 22.13  24.90
48 28

The mean number of ridges per digit and the standard deviation are
given for each digit and the TFRC--total finger ridge count.
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Nﬁiﬁl’ 1  _2 3 4 5 6‘ 7 8 9 .10" un 12 .

Variabl WHITE | NEGRO | ORIENTAL
arzable _CRIM CIVIL CRIM CIVIL CRIM - CIVIL
F M . F M F M . M 'F M F M

Heightl 63.71 69.10 64.24 69.98 6@.17 69.26 64.29 70.11 64.33 68.13 65.75 68.23 -
' 5.27 . 5.15 3.29 4.20 4.61 4.52 2.68 4.37  3.05 5.39 3.10 © 2.62

YOB2 46,98 47.30 40.46 41.08 45,64 45.86 41,12 41.53 46.17 46,17 39.75 45.89
8.08 8.22 9.85 9.33 7.99 8.51 8.59 8.75 8.57 8.16 11.47 7.44
Charge;3 2.10 2,20 wmmme mem—- 2.65 3,10  meeesm meeee 1.6 1.94  —~eew ————
- 1,55 1.62 1.78 1.93 1.36 1.55
Sentence# 2.35 4,22 seemm mmees 4,18 10.68  —--w- mmmm= 1,83 4,75 meme- ———
Length 23.97 41.81 ' 33.56 76.77 ' 3.30 31.65
' Table 21
Sociological Variables.
The mean and standard deviation of the height, YOB, number of chafges, and
sentence length for the various sub-populations of this sample. Sentence
length 1s not distributed normally, hence the S,D. 1s many times the mean,
1

height' the average reported height for individuals in inches.

2 YGB reported as the year with the century omitted, hence 46,98 means that the average birthdate for
white criminal females 1is December 28, 1946. :

3 charges; the mean number of arrest charges per sub-~population, Six-or-more charges were recorded as
six,

sentence length; the mean full length of sentence (not necessarily time served) in months,
7

4
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Statistical Note

All t-values are the absolute value of two-tailed t-tests, corrected for

sample size. Asterisks indicated the level of significance as follows:

(*) =P 0.,05%

(**) =P 0,001%

T-values which are not significant are not marked. The formula used
was derived from Chakravarti, Laha, and Roy; Handbook of Applied Stat~

istics, Wiley Press, (1967).
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Sex
M F
+ -
+ -
+ -
+ -
+ -
+ -
+ -
+ -
+ -
+ -
+ -
+ -
? ?
+ -
rs C -
. _ -

varies

davic lale

Means
Race
W N 0
<+ - +
+ - ++
4+ - +4
+ - +
- - +
+ - ++
<+ - &4
* = ?

Status

C NC
+ -
+ -
+ -
+ -
+ -
+ -
+ -

Standard Deviations

- + -
+ - +
+ - +
+ - ?
+ - ’ ?
- + =?
+ - +4
+ - +
+ - +
+ - ?

Relative Difference

Page 54

o =
+? -7
+? -7
+? -?
Chart

Comment

all differences strong

all differences slight
female C/NC not significant

fermale C/NC both =

female C/NC not significant
all differences slignt

Negro female N/NC =

" " "

~

n
Cauc. sex =

Cauc., sex + -

all differences slight

strong sex difference

W+ -, N-+, 0== (Sex)
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Group '
number: 2 4 5 6 7 8 10 11 12
Race CAUCASTAN NEGRO ORIENTAL
Criminal/ CRIM. CIVIL CRIM. CIVIL CRIM. CIVIL
Civil]|
| P
Sex M M F M F M M F M
N= "10,920 75,233 { 1,934 17,722 8,280 36,699 493 1,916 48 235 4 28
Group .
Number: 2 4 5 6 7 8 10 11 12
GROUP NUMBER KEY




e mad B

gG 23egd

Group
Number:

2

10

T 11

12

34, 35%%
2,19%

" 33.55%%

30.99%%*
18.59%*
10,59%%

5.78%%

0.12

3,00%

0.14

1.21

12.52**
6.80%*
70.02%%
86.69%*
18,63*%*
21.47%%
2.32%

2.33%

0.65

14.

19

. 10.

10

A kit

.60%%

70%%

. 64%*
.83%%
.25

.04%

0.25

0

91

64.36%*

64 343k

19.66%*

22,79%%*

2,71%

3.18*

0.96

0.95

Table 23
18. 60%*
0.55 5, 51k
11.69%* 2.76% 6.12%*
3,15% 1.49 3,22%

9.45%* 5.82%% 7.89%%

0.75 0.27 0.80
3476 2.16% 3.55%k
5 T 7
Diglt I

t-values for mean ridge-count differences,

1.00
4 ;40%* 0.98

0.14 0.17 0.4

1.75 0.92°  0.13
8 . 9 10

0.61

11



Group 24
Number: v Table
2 4, 50w
3 0.63 2.61%
4 0.60 4.58%% 0.89
5 0.43 3.56%%  0.98  0.15
6 - 0.9 6.18%  1.21  0.17 0.34
7 0.46 1.45 - 0.11 0.58  0.72 0.77
o(g T e
o 8 2.10% 4.04%% 1,15 2.27% 2.72%  2.96%  0.68
~4 . .
9  0.60 0.88  0.48 0.60 . 0.79 0.77 0.53
10 0.20 0.51 0.40 - 0.07 0.14 0.07 0.48
11 0.21 0.29  0.18 0.21 -0.28  0.26 0.21
12 1.32 1.46 1.20 1.24 - 1.66 1.57  1.48
1 2 3 4 5 6 7

Digit II

t-values for mean ridge-count differences.

0.28

1.02

0.12

'1.18

0.58

0.04  .0.22
0.73  1.24
9 10

0.38

11



8¢ 93eg

Group
Number:

10
11

12

3.02*
1.27 0.05

5.88%% 4, 78%%
6.05%% 9, 69%k

3,19%  10.11%*

0.83 1.48

1.23 0.09
1.94* 1.62

0.68 O.l8.

0.38 | 0.30

1.56 ‘1.31
1 2

. 1.70

2.90%
1.41
0.03

1.70

0.20

0.32

1,39

Table 25

4,96%% 11,68%*

11.89%% 4 Abck

2.31% 1.11 0.11

1.32 2.77%  2.27%
0.42 2.14%  1.25
0.22 - 0.61  0.47

i

'1.08 2,21% 1.82

Digit IIT

1.42

2.31%

1.04

0.51

1.90

1076

0.22

0.33

1.44

t-values for mean ridge-count differences.

1.25-

0.16 , 0.24

0.06 1.05
9 10

0.19

11



Group
Number:

6G 23eg

10

11

12

~y

8.20%%

1.39

9.62%%

0.58

3.44%%

0.30

3.81%%*

2.65%

1.56

0.98

1.12

<

2.14%

4 .08%%

7.86%*
1.56
0.44
2.11*
0.30
0.82

0.70

3.45%*
1.81
0.03
0.42
1.89
2.35%
Q.97
0.89

0.92

t-values for mean ridge-count differences.

9. 68w+
9.53%%
2.28%
0.99
1.86
0.22

0.75

0.51

4

Table

3.89%*
0.51 0.52
4.39%%  2,73%

2.97% ° 2.66%

1.83 1.14

1.10 1.00

1.28 1.03
5 6
Digit IV

26

1074

2,75%

1.21

1.07

1.16

2.18%

0.15 1.76

0.87 0.22

0.69 0.82
8 9

0.75

.0.55

10

0.65

11



. :/-\\.

" Group
Number:

2

(=)

09 2%eq
)

10

11

12

19.91%%

1004

20,31%*

1,38

12.56%%

0.22
6.99%%
1.32
0.00.
1.36

0.52

7.73%%
5., 40%*
19.48%%
12, 50%%
4, 30%%
1.39
0.08
3.12%
1.78

1.60

9,22%%

1.94

20.66%*

4,77%% 14 24%%

0.31

4,66%%

1.11

0.37

1.39

0.64

t-values for mean ridge-count differences

5.20%*
3.21%
0.39
3.76%%
1.85

1.82

13.33

0.70

Table 27

Jede

2.86*

8.34%% 2,13k

1.62

0.32

- 1.48

0.46

0.50
2.15%
1.80

1.32° .

Digit V

3.48##
1.27
0.14
1.50

0.61

0.13

2.68% 1,19

1.86 1.45 1.37

1.56 . 1.16 0.51

8 9 10

1.23

11



Group
Nunber:
2 31,37%%
3 '0.75
4 30.87%%
j ‘ 5 26.28%%
6 10. 14%*
7 7.95%*
o
. 8 AL
o _
.—l
| 9 0.07
! 10 3.50%*
i
11 0.14
12 0.79
1

13.13%*

6,26%%*

60.31#%

66,94%%
14,97%*
16,39%*

2,15%

.44

0.51

0.92

14,804

15.67#%*
5.37%%
7.59%%
2.36%
0.06
3.02%
0.10

0.69

Table . 28

56,18*%
51.44%% 21 ,13%*
15,93%* 0.48 5.17%%

17.82%%  12,37%%: 2,15%*

2.51%  2.66%x  0.81
2,005 9.03%% 405wk
0.61  0.89 0.3
1.20T B L O
4 5 6
Digit VI

5.65%%

2.48%

. 7.09%%

0.87

2.67%

‘t-values for mean xridge-count differences,

0.45
3.87%
0.24

1.02

1,22

0.19  0.28
[
0.63  0.36
9 10

- 0.19

11
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Group

Number: .

10
11

12

1.80

1.95
4 ,75%%
0.003

8.20%*

1.00

4,70%*
1.11
1.50
0.01

2.35%
1

1.20
4, 67H%
1.61
9, 98
0.56
3. 99w
0.93
1.17
0.04

2,15%
2

. 0.47

. 2.15*

1.64
0.05
2.14%
0.77
0.73

0.10

. 2.09%

3

t-values for mean ridge-count differences.,

4, 51%*
2,59%
0.30

2,19%

1 0.65

0.56

0.12

1.91
4

Tabie 29

7.60%k
1.4 0.91

5,19%%  1.54

1.28 0.59

1.73 0.28
0.01 0.19

C2.73% 0 2,12k

5 . 6

Diglt VII

1.49

0.88

0.72

0.12

2.48%
7

0.32

0.24

0.25

1.82

8

0.34

0.28

1.19
9

0.18

1.54
10

1.05
1



€9 aﬁe&.

. Group -

Number:

2

10

11

12

14.,09%*

.0.97

14.70%*

2.31*

9.85%%

0.86

5.71%%

1,32

3.10%

0.86:

1.72

5.23%%

4., 29%k

15.37%%

6.61%*
4,07%%
0.18
0.32

0.91

0.57 -

0.95

6.45%*

2,.36%

3.57%%*

. 1.28

3.69%*%

1.14

2,59%

0.81

1.58

t-values for mean ridge-count differences,

16,18+

Qable 30

8.72%% 11,80%*

4.,76%*
1.65
0.07
0.36j
0.49

0.75

0.16 3.,32%%
7.29%% 1,68
1.65  0.64

3.83%% 1,63

0.99 0.69

2.03%  1.24
5 6 -
Diglt VIIT

3.76%%

1.64

3.21*

1.04

2.08*%

e ] TR v -

0.37

0.93

0.60

1.01

0.08
0.41

0.53

0.42

0.57

10

0.22

11
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Group

Number:

2

10

11

12

13.55**
0.75
13.47%%
4 25%%
3.49%%

1,92

- 3.30%%

2,39% -

3,53%%
1.01 :

1.01

5.22%%
3.28%
17.63%%
16.65%*
5.17%%
2,39%
1.57
1.63
0.79

0.33

3.35%%

0.77
2 .14*

2,02%

2,22%

3.08%

0.97

0.90

17.58%*

15,02%%
5,721k
3.45%%
1.38
1.21
0.74

0.19

Table 31

8.75%%

0.68 3.07*

6.15%% 2 ,23%

3.11% 2.46%

4,90%% 3 ,45%%

1.26 1.08
1.47 0.94
5 6
Digit IX

3.77%%

3.25%

1.35

1.64

2.05%

2.47*%

0.96

0.66

t-values for mean ridge~count differences

'0.73

0.33

- 0.73

0.33

0.22

10

- 0.74

11



9 23eg

Group
| Numbers

2 23,70%%
3 1.60
4L 23,97%%-
.5 4 ,97%*
6 11.54%%*
7 | 1.84
8 6.34%*
9 1.86

'iO .1.59
11 2,39*%
12 0.56

8. 80k
6. 54k
27 .61%*
19,92%%
7. 4o
3.49%%
0.29
2,05%
3.02+

0.70

10.66%+
4 ,68%%
3,620k
2.53%
3.,80%*
1.58

0.95

2.48%

0.36

t-values for mean ridge~count differences,

28.48%*

20.48%%*

8,50%%

5.63%k

0.09
2.85%

3,12+

0.98
4

Table 32

17.13%*

1 0.37  5.00%
9.83%%  1,99%
2.59% 1,23
2,90+ 0.16
2.49% 2,99k
1.03 0.05

5 6
Digit X

5.36%*

2.62*

2,59%

2,55%

1.13

0.88
0.80 . 1,00
3.04% 2,56%

0.29 0.67

8 9

2.52%

0.01

10

3.01%
11
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Group
Number:

2 18.92%k
3 1.68 6,61

4 20.48%%  6,84%*

n

10.43%% 29,71k
6  1.64  28.18%*
7 2.87%  7.22%%
8  3.48%k 4 67wk
9 Le1 0.7
10 2.45%  0.48
11 0.00  0.39

12 1.52 0.50

1 2

- 8.66%*

7.92%% 30.38%%

1,09

3.48%*

1.40

1.49

1.71

0.09 ..

1.29

26.35%*

8.33%*

6.83%*

- 0.08

1.33

0.50

0.19

Table 33

14,34%*

0.37

9.83%%*

3,03*

4,99%%

0.31

C2.47%

5

TFRC

3,474
3.08%
1.78
2.33%
0.04

1.51

4, 53%%
2.79*.
3.72%%
0.29

2.39%

t~values for TFRC ridge-count differences

1.25
1.13 . 0.54
0.18  0.46  0.28

1.11 0.11 0.56

0.81

11



]

L9 @884

Group
Number:

2

. ON

10
11

12 .

"

L, 55%*k

4,32%%

13.07%*

4, 39%%
11.17%*

2,18*

4.30%*

0.15

1,50

0.20

0.52

b Lilyiese
13.43%%
0.09
©18,21%%
2.24%
b, b 2%
0.40.
0.20
0.20

0.53

Table 34

s g o

5.47%% 16 .56%*

6.12%* 18,52%* 7 ,55%%
------------ - 2,76% 3.09%
—mmmne eme—— - 5.45%%  6.09%k | mmm———

24,71%%  74,82%% Q.48 0.80  12.46%% 24,50%*

6.61%%  20.02%*% 0,26 1.18 3.33%%  6,58%*

------- Cemmme= 0,257 0.28 mm———— m——

------------ . 0.66 0.74 = =mmmmmm ————
3 4 5 6 - 7 8

Sentence Length

t-values for mean sentence length differences.

0'. 6 4 ‘.



Group ' ' ' ‘ Table 35 : ' '

Number: - ' _
2 101,88%* : o - B
3 4,21 %% 41,,35%%

4 111.10%*  21.17*%%  56,22%%

5 = 6.24%%  83,58%% 0.61 100.70%*

6 108.15%%  4,98%%  49,19%%  17.80%k  92,10%%
7 2.42%  20.73%%  0.34 29.90%%  0.58  24.3h4k
;? .
& 8  50.20%%  8.49%%  47.17+#% 1,25 51.30%%  8,04%k 28,25k
(e, ..
[e o] ' .
9 0.82 6.42%% 0,20 9.31%%  0.25 7.54%%  0.11 9.11%%

10 12.71%* 2.89% - 15,76%% 6.69%%  12,92%%  3,81%k 12,84%%  6,38%% b T2%%

11 0.77 1.30 0.92 2,01 0.69 1.55 1.09 1.99%  0.89 0.88
12 4.56%%  0.87  6.43%%  2.18%  4.68% 1,18 7.62%%  2,25%  B.68%% (.12 1.75
1 2 3 & - 5 6 7 8 9 10 11
Height

tavalues for mean helight differences.
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69 93eg

Group a ‘Tabla 36 . o
Number: : abte ‘ ]
2 6.3k

3 .59.50%  59.83%
b 180,11%%* 180,83k V;*?—~-“
5 25.89** 23.58%F 65,36k 197,85k
6 45.87%% T4 4BWx 68.02%% 208.64%%  16.08%

7 30.04%%  30,16%%  emmee= —e————— 32.99%k  35,00%*

8  59.22%%  59,46%k  mmm—mm mmemee 65.05%%  68,60%F  memmme
9 1.92 2.28%  54.52%%  165.11%%  3,81% L.BGWE 27.49%% - 54,27H
10. | 1.48 2.42% 55.174%  165.06  5.98%k  8.53k 27,83k 54,91k 1,15
11 2,71* 2.72%  mmmee e 2,974k 313K memeee ememen 243K 2.50%
12 7.16%%  7,19%k  mmccem meeeee - 7.86%%  8.20%%  —emmme cmmmme 64B%K 6,62KK | memenn

1 2 .3 4 5 6 7. ' 8 9 10 11
Number of Charges

t~values for mean number of charges differences.



0, 23eg

‘Group
Number:

2

10
11

12

31.61%%

54.72%%

©11.43%%

i2.29**

15.71%*

26.91%%
0.70
1,52
1.79

0.71

35.94%%

88, 24%*

17.43%*%

27 . 24%%

16.62%*

30.28%*

0.95

2.09% .

1.84

0.90

2.76%
24, 51Hk
26.97%%
1.37
3.57%%
3, 98
8. 544k

0.14

2.91% -

3

38.44%%
59.48%%*
0.11
2,03*
3.78%%
8 .34%%
0.28

2.73%%

4

Table 37

2.07*%

12.15%%  12.27%%

19.93%%  21,67%*

0.45

1.00

1.47

0.17

0.25
0.57
1.44

0.02

Age

0.92"

3.89%*

7.54%%

0.32

2.88%

t-values for mean YOB diffarences,

3.63%%

7.74%% 0,01

0.41 1.41 1.35°

2.62% 0,14 0.17

8 9 10

1.45
11
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- S APPENDIX A
.. = - NYSIIS (NYSCJS) FINGERPRINT STATISTICS

A.l1  NYSIIS Sub-iile Descriptions
NYSIIS I . o

1. Population Sampled

All persons between the ages of eighteen and>twehty-five on 10/1/71
who have been in the State of New York and could have had contact
with NYSIIS by applying for a govermment job, applying for a state
. license, entering a state men£a1 hospital, or being arrested for any
felony or any misdemeanor (after 9/1/71). This is essentially any

person who has been in New York between the ages of 18-25 as of 10/1/71.

2. Sample Description

All persons on the NYSIIS computerized files who 1) was between 18-25
- on 10/1/71, 2) did not have an arch or tented arch pattern on digits
other than II or VII, and 3) did not have one or more prints classified

as unknown patterns or ridge-counts.

" 3. Sample Size _ >. | 191,269 persons
] 4, .égx Breakiqﬁn ) .—-1§9,229 malééV: . :. 31;0§O feﬁales
-5 ﬁacial Bféakdo%ﬁ | “not ;Qail;£le
6. Sociological Breakdowm not available
7. Pattern Classification afches tented arches
ulnar loqps | radial loops *

whorls



9.

10.

.‘\ .

Ridge-count Classification radial count of all patterns, except

ulnar count of radial loops

Dermatoglyphic Statistics ‘ " A LIST
. - ‘ - See Appendix

B LIST

Both Galton's ridge—bdunt only

Both A,T,R,U,W, patterns only.

General Description--Advantages

_i. This sample is large; it is almost 100 times the size of the
largest previous wgll—agalyzed sample. This is important in obtaining
normal values for rarer patterns and pattern combinations.

2. The size of the factor and nature of its collection reduces
error caused by subjectivity of the fingerprint classifier to an absolﬁte
miqimum. This file was compiled over mény years by at least thirty
classifiers. -

3. The sample is the only study which is representative of the North

American population. Although 50% 6f the file has at legst one arrest

on record and 5% have spent some time in prison, all other large sawples
have been either 1) 1007% convicted criminals, or 2) closely related persons,
and 3) all are European.

4. The data are computer-stored and therefore manageable. . The

‘calculation of descriptive étatistiés for a saméle of this size by apy

other means would be impossible.

5.. The s;mple is from identification bureau files, thus liason between
dermatoglyphicists and forensic scientists is established. The police
classification of fingerprints must be used. Methods of comparing
ﬁrocedures and classifications of fingerprinfs collected by differeﬁt.
bureaux can be derived from the Caﬁssian disﬁributions'of some dermatoglyphic

factors, thus increasing inter-agency efficiency.



v | 11. General Description--Disadvantages

1. This_éample is very coarse.
a. pattern classification is limited to A,T,R,U,W.
b. arches and tented arches are limited to digits II and ViI
¢c. race is not specifiable
d. np‘sociological dataAiS‘available.
e. whorl ridge-counts are counted on only one side.
f. pattern direction of.whorls:is not available.
2. The sample is ngt tractable. The various factors of importance
such as ﬁattern types and ¥idge—counts cannot be re-arranged or

re-grouped for analysis.

3. The lack of arch and tented arch distributions precludes
‘/ analysis of five-finger constellations of patterns and accurate

multi-digital correlational analysis.

-4, Ridge-counts are recorded as twenty-six by NYSIIS if they
S o are 26 or greater. Since ridge-counts on individual digits can
range to 42 this causes anomalous humps at the twenty?sixth ridge-

- count of patterns with high ri&ge—counts and distorts the deScriptive

- - 7 .- statistics somewhat. ST : : T



—p—

 NYSIIS II
. ~ 1. Population Sampled

Same as NYSIIS I except persons born after 1/1/50 were excluded.

BN

All other ages are present.

2. Sample Description

. Same as NYSIIS I except:
a. -persons born after 1/1/50 were excluded.
b. persons with one or more fingers with a ridge-count

of 26 or greéter were excluded.

3. Sample Size - , 311,617 persons
4. Sex Breakdown 260,736 males

50,881 females

5;_ Racial Breakdown . not available

6. Sociological Breakdown 261,269 criminals

50,348 non-criminals and unknown

217,315 male criminals 43,421 ‘male unknown

43,954 female criminals . 6,927 ‘female unknown
- .f?."-PAFte;n gléésificatioh _‘v~>'A,¥!R,U,W a '
8. B:gge—coﬁ;t Classification- Galto;;svtiége count
9. Dermatoglyphic Statistics Same as NYSIIS I plus

bidigital pattern frequency

‘ . ‘ ’ Bidigital ridge-counts .

T vy vy e et e



\ "~ 10. General Description—-Aﬁvantages
. | ‘ | - This sample is primarily useful as a stafistical comparator to
the NYSIIS I and NYSIIS IV samples. The NYSIIS éamples are so large that
there is no valia value in the literature for most of the statistics studied;
It is therefore ﬁecessary to have a separate sample which has been selected
on different bases for comparison and more exaét estimation of the true
parametric values. |

Omission of the twenty-sixth ridge-~count was intended because of
some spurious incrementation of this ridge-count frequeﬁcy due to the methods
by which ridges are counted at NYSIIS. The distribution curves are therefore
more Gaussian in ﬁhis sample, and lend themselves.more readily to tractable
mathematical manipulation.

11. General Description--Disadvantages

N ,
6 ' The differentiation between the criminal and non-criminal groups
in this sample was too poorly defined to be useful. In this sample, criminal
means that theAperson has one or more arrests fér a felony'or misdeméanor.
and non-criminal means that no criminal record is on file at NYSIIS. 1In
addition, approximately 5,000 of the non-criminal group do have ﬁnown criﬁinal
records but were not separated in the'computer screening process. Consequently
only trivial differences are found in the derﬁatoglyphics of these two groups.

- .- - .~ As in the NYSIIS I sample, data were neither racially nor sociologically

méde_(;pne, 1972).

~~~~~



NYSIIS TIII

1. Population Sampled

-

'All persons regardléss of age who could have come into

contact with NYSIIS at any time. This is virtually anyone over the

age of eighteen in the northeastern United States.

2, Sample Description

The entire NYSIIS computerized file as of 1/1/72.

This includes anyone with fingerprint records at NYSIIS

except persons with arches or tented arches on digits other than

II and VII.

NYSIIS I and II are sub-samples of NYSIIS III.

- 3. Sample Size

s ;’)

4. Sex Breakdown

5. Racial Breakdown

6. Sociological Breakdown

7. Pattern Classification

i ;,_.» 8. _Ridéé-céuﬁi Classification

9. "Dermatoglyphic Statistics

approx. 2,600,000 persons

épprox. 85% male

épprok. 15% female

not available
not ‘available

A,T,R,U,W

Galton's ridge-count -

‘not retrieved

10. General Description--Advantages

‘ o : Although we have this data in tape format, no specific

-~

- selection of data has yet been done. In effect,'this file is being



held in reserve and will be used to anewer specific questions which
follow from enalysis of the other étudies and which cannot be
answered except with-a'file of this size, An example of this type.<¢
of problem.is: what is the distribution of pattern types on both
hands in persons who have a radial loop on dlgit R-V? What 1is the
pattern distribution in populatlons which have an ulnar 1oop on
digit L-IV with a ridge-count of 15? |

Obviously the number of questions of this type which

could be asked is almost infinite; therefore use of this file is

being delayed until sufficient analysis of the other samples has

been done so that this file may be used most effectively. The

theoretical backgfoﬁnd delineating the necessity and usefulness

of this file is in the full report under Biological Theory.

11. . General Description--Disadvantages

This file cannot be used forvthe same type of population
samples as NYSIIS I, II, and IV because it ig-the entire file including
unknown patterns, unknown ridge-counts, and other anomalies. When
this file is reduced by exclusion of these it would produce a sample
similar in size and definition as the NYSIIS II sample. Since this

file was mnot collected for thlS purpose, thls defect is apparent

rather than_real.
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B. NYSIIS IV

1. Population Sampled

Same as NYSIIS 1.

2. Sample Description
Ali persons in the compute}—retrievable file'except;
a. persons born outsi&e of'thé USA and Canada.
b. persons with one or more unknown digits.

_c. persons born after 1/1/48.

3. Samglé.Size ' - 100,000 pefsons
. 4, Sex Breakdown V _approx. 857% males

- approx. 15% females

S. Racial Breakdown : ‘approx. 75% Caucasian

approx. 257 Negro

- approx. 17 Other

- . 6. Social Bréékdown VA' 20 variébles--see attached list.
'7. ﬁPattern Classification A;T,R,ﬁ,W.v
i -8.’.Ridgé—cqupt Claésifi;;tion Galton's ridge count
VA ;- — é. .5efma§6glyéhic Sta;iétics _ .A Li;t ' -

B List (partial)

" 10. General Description--Advantages

As in all the NYSIIS studies, the size of the study is its

main advantage. This is especially true in this study in which race,






'. o ' : sex, and criminological data will subdivide the sample into units which
| must be large enough for dermatoglyphic analysis.

| The criminal classes afe clearly definable. In addition to
‘the classification of criminal codes onto a sociological theory which
will be provided by outside consultants, sub-samples ma& be composed
of all persons in the sample who have viqlated one specific criminal
law or one group of laws. _This study coordinates and augments the

other NYSIIS stﬁdies which have been undertaken.

11. General Considerations—~-Disadvantages

This sample will be composed of young persons. Of the
approximately SO,OOO'Wifh criminal histories, few will have more than

‘ ‘ four to five arrests and none will have a known history of recidivist
™~ - ’ ‘
‘ activity.

In this sample the lack of arches and tented arches on digits
other than iI and VII is more critical than in the previous NYSIIS
studies since literaﬁure éources have indicated that it is in these
patterns that significant differences in the groups of interest afe

- most likely to be found. However, other.palterns and tﬁeir ridge—~
counts may show similar differences in a large_sample. All previous

-studies of this kind are small yet the trend towards higher freqdenciés_-

~ " of arches, tented arches, and small loops is readily demonstrated. The
‘lack of arch and tented arch,patternsvmakes analysis of this sample

" somewhat more involved.
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NYSIIS IV VARIABLE LIST

ek
Hefght
Rece
$kin tone

Crime history

d&s Arrest charge
. Disposition charge

€fidé cdategory code
Admission type

&:; Transfer

B: Néi admittance, etc.
Réléasé type

&: Pardle

B: Statiitory release
€: Escape, etc.

Pisposition codes

o

. Committed criminally insane

o

. €ommitted narcotic user

. ‘Eommitted alcoholic

o o

. Truant, delinquent child, etc.

Release codes

Paroled

Yransferred within department

o« w

Eourt order release

& P

Peath by electrocution, etc.
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A.2 NYSIIS I Descriptive

Statistics and Graphs



Chart N°s

Male: 1-5

Female: 22-26

M-l F-22
M-2 F-23
¥-3  F-24

 M-4  P-25
M-5 F-26

‘ ' Males: 6-13

Females: 27-33

I.

II.

Tobey J.E. Reed

" NYSIIS FINGERPRINT DATA CHARTS

PATTERN FREQUENCY

These charts summarize the distribution of the pattern
types in this sample. Pattern frequency may be specified
for the population as a whole, for individual digits, and
for the distributions of patterns by digit.

Bimanual Pattern Frequency

Right Hand Pattern Frequency

.
Left Hand Pattern Frequency C

These charts show the frequency of the pattern:types in
the population as a whole without regard to the distribution

by digit. Thus, 61.747 of all male digits have an ulnar loop

pattern (Chart 1, first column). Since there are ten digits,
the mean number of ulnar 1oops per individual is 6.17 (Chart 1,
column 3).

Digit-specific Pattern Frequencies

These charts show the distributions of patterns on each
digit. Thus, 17.9% of all patterns on digit II of males are
radial loops; 34.48% of all patterns on this dlglt are ulnar
loops, etc. (Chart 4, columns 3,4).

'NYSIIS does not record in its computer files persons with
arches or tented arches on digits other than II or VII, therefore
no information is available for other digits. One reason they
have constructed their files in this way is that the frequency

of arches and tented arches on the -other digits is very low;

the total of the other digits 1s, at a maximum, equal to that
on digits II and VII. ‘

Digit Distribution of Patterns S -

These charts show the dlstrlbutlon of each pattern type by
digit. Thus, Chart 5, column 2 shows that of all ulnar loops

In males, 8.09% occur on digit I, 5.63% occur on- digit II, etc.
Under the whorl column, it may be seen that 55.28% of all whorls
occur on the right hand and 44.78% occur on the left hand. The
all-pattern column shows the theoretical dlstrlbution of patterns
assuming random distribution.

RIDGE-COUNT DISTRIBUTIONS

These charts summarize the distributions of ridge~counts in
this sample. Ridge-counts may be specified by pattern-type or
independently. This section specifies ridge-counts summed for
all ten digits, for each pattern-type on each digit, and indepen-

dently for each digit,



M6 F-27

M-7 F-28
M-8 F-29
M-9 F-30
. M-10 . F-31
‘W11 F-32
M-12 F-33
III.

Males: 13-21

Femoles:34-42

TFRC Values

Mean Digital Ridge-counts

These two distributions are on one chart. The total finger
ridge-count (TFRC) is the sum of all the ridge-counts for ten digits
without regard to pattern type. It may range from zero for persons
with ten arches to about 350 for persons with ten large whorls.

The TFRC summarizes both the pattern type and the pattern intensity
(single-finger, ridge-count) in one number. The mean value for this
sum for males is 136.26, 0 = 36.1 (Chart 6, column 1).

The mean digital ridge-counts show the mean ridge-count fcr one
digit. Since there are ten digits, it should be one-tenth of the mean
TFRC; the value for males, 13.79 is not exactly one-tenth of the mean
TFRC because of rounding off errors. (Chart 6, column 1)

Pattern—-specific Mean Ridge-counts

- These charts show the mean ridge-count for each pattern for each
hand or for both hands. Thus, for males, the whorls on the left hand
have a mean ridge-count of 16.34 ridges (Chart 7, column 1, row 14);
radial loops on the left hand have a mean ridge-count of 8.91 (Row 8)
Arches and tented arches are not inluded because they always have a
ridge-count of zero.

Digit-specific Mean Ridge-counts

These charts show the mean ridge-count for each digit without
specifying the pattern type. Thus, for males, the mean ridge-count
for digit I is 18.40 and for digit II it is 10.55 rldges (Chart 8,
column 1). .

Digit and Pattern Specific Mean Ridge-counts

These charts show the mean ridge-count for each pattern on each
digit, the mean for all patterns on each digit, and the mean for each
digit regardless of pattern type. It is a combination chart; the

following charts expand each column with the descriptive statistics.

D;glt spec1f1c Mean Rldge-counts —— Radial Loops
- D1g1t—spec1f1c Mean Ridge-counts —-- Ulnar Loops
Digit-specific Mean Ridge—counts —- Whorls ‘ B

These charts show the mean ridge-count for each pattern on each

" digit on separate charts. For example, the mean ridge-counts for

ulnar loops on digit V (Chart 11) of males is 12.92 (column 1) and
the frequency of ulnar loops on digit V is 80.81% (column 9).

[N

MULTIDIGITAL SUMMED RIDGE-COUNTS

Multidigital summed ridge-counts (MSRC) are a special kind of
total finger ridge-count. For the TFRC, all ridge-counts are summed
without regard to the pattern type. For the MSRC only those ridge-



- M-13

M-14
¥-15
M-16
¥-17

M-18

- M-19

P

M-20

M-21

F-34
F-35

F-36

F-37

F-38
F-39

F-40

counts of a particular pattern type are counted. If an individual
has two ulnar loops, three radial loops, four whorls and one arch,
then the MSRC for ulnar loops is the sum of the ridge-counts for
the two ulnar loops, the MSRC for whorls would be the sum for

the ridge-counts for the four whorls, etc.

On these charts, the left-hand column gives the number of a
particular pattern which are present. For example, for males,
chart 15 shows that for a person with four ulnar loops on both
hands the sum of the ridge-counts in a population has a mean value
of 59.59 ridges for ulnar loops.. This sum is divided by the number
of ulmar loops to obtain the ridge-count of the average ulnar

.. loop in a series, which in this case is 14,90 (column 2). The
= average ridge-counts for ulnar loops in a series decreases as the
‘number of ulnar loops increases so that a digit with a low ridge-

count would have a greater probability of being associated with

eight or nine ulnar loops than with only one or two ulnar loops.
i

These charts also show the percentage of source sample which

. 1s the frequency of persons with the specified number of patterns —-

in this case 8.46% of the population has exactly four ulnar loops.

Multidigital Summed Ridge-counts -- Radial Loops, Both Hands

Multidigital Summed Ridge-counts -- Radial Loops, Right Hand

Multidigital Summed Ridge-counts -- Radial Loops, Left Hand

Multidigital Summed Ridge-counts =--— Ulnar Loops, Both Hands

Mﬁltidigital Summed Ridge-counts -- Ulnar loops, Right Hand -

Multidigital Summed Ridge-counts ~- Ulnar loops, Left Hand

>

Multidigital Summed Ridge-counts -- Whorls, Both Hands

Multidigital Summed Ridge-counts —- Whorls, Right Hand

Mﬁltidigital Summed Ridge-counts -— Whorls, Left Hand



g

!

I8
,

X ) X g ¥ < g +1g - 1 g -2g N ree
: , : Standard | . A Standard _ Sample .
"Description Mean Deviatior Mean Deviatior RAMNGE size source
Bimanual |
Pattern Frequent (popu aFion) (indi{idual) (populhition) (digits)
Arch 0:34 | ,o0.21 0.03 0.02 0.76 0.54 0.14% 0.00 2,331 2
Tented Arch 1.67 | 0.2 | o0.16 . 0.04 2.51 2,09 1.25 0.83. 11,142 2
C !
Radial Loop .3.88 . 0.62 0.39 0.06 5.12 4.47 3.29 2.64 25,975 2
Ulnar Loop 61.71 2;51 6.17 0.25 66.76 64.13 59.36 56.72 412,275 2
Whorl 32.39 . . 2.87 3.14 0.29 37.16 .‘ 34.15 26.69 - 25.68 216,387 2
MALES N

PAGE 1
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{
x. . __source

‘) 'x‘! g_ b g 20 +10 -1lo -2
' ' z Standard | : Standard ‘ Sample '
~ Description Mean Deveiation Mean Deviation RANGE size source
Right Hand :
Pattern Frequency (population) (ind|vidual) (popujLation) (digits)
Asch 0.35 0.13. 0.04 0.01 0.61. 0.47 0.28 0.09 1,165 2
‘| Tented Arch 1.63 0.29 - 0.16 - 0.03 2.21 "1.78 1.48 "1.05 5,461 2
] _
Radial Loop 4.25 - 0.25 0.43 0.03 4.75 4,50 4.00 3.75 14,202 | 2
Ulnar Loop 57.99 1.26 5.80 0.13 60.51 59,25 56.73 | 55.47 193,733" 2
Whor1] 35.77 '1.50 3.58 0.15 38.77 37.20 34.27 32.77 119,494 2
MALES |
. 2
NYSIIS I Right Hand Pattern Frequency PAGE _ .~
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Veafer Hand Datretanvn Wramioanne

-
g ! ‘ 7
N> X g X a  ‘IL+ 2.0 + 1 a -1 a -2aq ﬁl"__ﬂéﬁggg__
. : 3 Standard | Standard ) Sample - :
Description Mean Deviation| Mean Devéation RANGE size source
Left Hand _
Pattern Frequeny (popullation) (indijvidual) (populition) (digits)
© Arch 0.35° 10.13 0.04 . 0.01 ' 0._61 0.48 0.23 0.09 1,166 2
Tented Arch 1.70 | 0.28 0.16 . 0.03 1.98 1.70 1.42 1,14 5,681 2
Radial Loop 3.52 0.40 0.34 0.04 4,32 3.92. 3.12° 2.72 11,773" 2
Ulnar Loop 65.42 '1.36 1 6.54 0.14 68.14 66.78 64.06 62.70 218,542 2
Whorl 29.01  1.45 2.90 0.15 - 31.91 30.46 27.56 26.11 | 96,893 2
: MALES o,
NYSIIS I PAGE ___=
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Digit A;Ch 'Tzzzﬁdl. ﬁiiizl Uiggg Whorl‘ source
I Cx 0.32 1.58 3.92 61.25 12.93 1
Right Hand
1 —- -_— 0.31 49.53 50.16 1
; 11 1.59 7.79 17.90 34.43. 38.24 1
I1I _— — 1.74 77.13 21.13 1
v — - 1.09 45.54 53.37 1
v — -_— 0.26 80.81 18.93 1
Left Hand
VI _— — 0.44 61.13 38.43 1
VII 1.65 8.01 15.46 © 40.07 34.81 1
VIII _— — 1.60 77.95 20.46 1
IX — J— 0.31 59.63. 40.07 1
X ' — —-— 0.09 86.23 13.69 1
MALES PAGE

4




6)

Digit , Rigiil Uigi; Whorl ?a;ﬁiips SOurce.
I-X 100.0 100.0 100.0 100.0 " 1
RH I 0.78 8.09 15.23 10.0 1
I 45.68 5.63 11.61 10.0 1
111 445 12.59 6.42 10.0 1
Bt 2,78 7.43 16.21 10.0 1
v 0.66 13.19 5.7 10.0 1
I RH 54.34 46.94 55.22 50.0 1
LH VI 113 . 9.98 11.67 10.0 1
VII x39.45 6.54 10.57 10.0 1
VIII 4;035 12.73 6.21 10.0 1
IX 0.78. 9.74 12.17 10.0 1
X 0.2 14.08 4.16 10.0 1
: ias.ge 53.06 44.78 50.00 1
4 MALES g
PAGE 5

NYSIIS I

-

e

Digit-distribution of patterns—--



X, a S Fp iyt 20 + 1.0 - 1a =24 N AN _S_q_g_xg_g_,_
: ’ Staﬁciard -Standard : Sample % of sourge

Description Mean Jeviation Error | — —m——m—f--- RANID B —memme] e size populatidn
Bi$;;gal 136.26 36.08 0.14 208.42 | 172.34 100.18 | 64.10 | 66,811 100.0 2
Rigggpga“d 69.42 | 18.60 | 0.07 106.62 | 88.02 | 50.82 32.22 | 66,811 100.0 2
Left Hand : - ‘ - | §

TERC 66.84 | 18.72 0.07 104.28 85.56 48.12 29.40 | 66,811 100.0 2
Mean digital '
ridge-counts .
_ Rimanual 13.79 5.58 0.01 24.95 19.37 8.21 2.63 | 160,229 | 100.0 2
Right Hand 14.08 5.00 0.01 24.08 19.08 | 9.08 4.08 |160,229 | 100.0 2

Left Hand 13.52 | 4.90 0.01 23.32 18.42 8.62 3,72 | 160,229 100.0 2

2

MALES

PACE

A
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2: ‘o S.E. +2q ‘lll g -la -2 4a N A ‘l’_ Jource
- ; ' Standard |Standard * sample % of sourte
Descr;ption Meag Deviation| error RANGE size populatiof Source
Pattern Type \ (digits)
All Patterns '
Bl 13.79 5.58 0.004 24.95 19,37 8.21 2.63 1,602,290 100,00
RH 14.08 5.00 0.006 24,08 19.08 9.08 4.08 801,145 100.00
LH 13.52 4.90 Q.006 23.32 18.42 8.62 3.72* 801,145 100.00
Radial Loops ? -
o 10.05 6.21 0.025 22.47 16.26 3.84, | 0.00 , 62,791 3.92
RH 11,01 4.92 0.027 20.85 15.93 6.09 1.17 34,120 4,26
LH 8.91 5.10 0.030 19.10 14.01 3.81 0.00 28,671 3.58
Ilnar Loops - -
Bl 12.94 4.87 03005 22,68 17.81 8.07 3.20 981,386 | - 61.25
RH 12.98 4.89 0.007 22.76 - 17.87 8.09 3;20 460,560 57.49
LH 12.90 4.47 0.006 21.84 17.37 | 8.43 . | 3.96 520,736 | 65.00
ﬂ . . _ '
Whorls . '
BH 16.65 4.88 0.006 26.41 21.53 11.77 6.89 -527,607 32.93
RH 16.90 4.20 | 0.008 25,30 21,10, 12.70 8.50 . 2913354 36.37
LH 16.34 , 4.11 . 0.008 24,56 20.45 : 12.23 8.12 236,253 29.49
MALES .
Pattern-specific Mean Ridge~counts PAGE =~ 7

NYSIIS 1
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) ; S.E. + 2 4 -1g -2 ¢
.‘ : - Stahdérd Standard ‘ . Sample |4 of sourde
) - eeosesen e es - S (y . (]
Description Mean Deviation  Error R A N‘ E size popilatio Source
i
Digit (digits)
ri I 18.40 5.02 0.01 28.44 23.42 13.38 8.36 160,229 100.C 1
I1 10.55 5.88 0.01 22.31 16.43 4.67 0.00 160,229 100.0 1
111 12.07 4.51 0.01 21.09 16.58 7.56 3.05% 160;229 100.0 1
1v 15.87 | 5.02 0.01 0 25.91 20.89 10.85 5.83 160,229 100.0 1
'

v 13.51 4.56 0.01 22.63 18.07 8.95 4.39 160,229 100.0 1
LH VI 16.08 5.11 0.01 26.30 21.19 10.97 5.86 160,229 100.0 1
VII 10.01 . 5.64 0.01 21.29 15.65 4.37 0.00 160,229 100.0 1
VIII 12.42 4,64 | 0.01 1 21.70 17.06 7.78 3.14 160,229 100.0 1
IX 15.71  4.85 0.01 25;41' 20.56 10.86 6.01 160,229 100.0 1
X 13.38 4,26 0.01 21.90 17.64 9,12 4.86 ° | 160,229 100.0 1
MALES PAGE 8
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, Rad'i'al Ulnar All
Digit " Loop Loop Whorl Patterns source
I -X 10.05 12.94 16.65 13.79 1
Right Hand
I 16.17 16.75 20.05 18.40.. . 1
11 ~11.18 10.29 13.07 10.55 1
III 9.56 11.28 15.12 12.07 1
- . ! :
v 9.76 13.98 17.66 15.87 1
V. . 8.40 12.92 16.10 13.51 1
Left Hand
VI 15.28 14.66 18.35. 16.08 1
vII ! 8.98 10.34 12.86 10.01 1
VIII 6.50 - 11.69 15.87 112,42 1
CIX 8.77 14.29 17.87 15.71 1
X 8.56 12.96 16.09 13.38 1
2N
, MALES N _
NYSIIS I Nt o2 a mad Pottcats Coannd €L Manoa DL Idrm Fmceobem PAGE ___ 3




N - @ . " A ..
‘// 3 -‘3? o, _-ﬁ o Rl ‘ . N v Xeol : ,4.. 11 (00 SRR T ]]{,fb_____% ___".;._&_,(&__,. TN ;1{‘ _Ji_,:f\-v, oo
% . P .-_::1 L) RV Oyt ey e i A, i )
: St - ; . ‘ST LA S | RN
Description || 'Mean E.Stgﬁdh?d (gﬁghdhrdvj—"~-"~~-~q ----- R /A Wi T ampe s % solrce.
< X . Deviationi] Ertor _ | A o f e : ——;gmirce*; s
o | | | | 1
Digit : ! ! | !
‘ : L o ! | e | - S S
‘ T i | | | | |
I-X | 10.05 !' .21 i 0.03 | 2249 %626 | 385 | 000 2,701 | 392 0 1
y ‘ _ l - . . ~ , . e e e 3 e - e oa-an s s ! - b b v e ‘. B ‘.‘ . . - - ‘
I 16.17 | 5.53 | 0.25 27.23 | 21.70 10.64 5.11 | 490 - 0.03 1
II 11.18 . 6.22 0.04 23.62 17.40 4,96 0.0 | 28,681 17.90 1
I1I 9.56 |- . 5.71 0.11 20.98 15.27 3.85 0.00 2,794 1.74 1
0 : " ’ .
v 9.76 " 3.75 0.09 17.26 13.51 6.01 2.26 1,743 1.09 1
v 8.40 . 3.37 0.17 15.14 11.77 5.03 1.66 | 412 0.26 1
VI 15.28 © 5.36 0.21 26.00 20.64 9.92 4.56 712 0.44 1
VII 8.98 6.14 0.04 21.26 15.12 2.84 ~ 0.00 24,768 15.46 1
VIII 6.50 5.44 . 0.11 17.38 11.94 1.06- 10.00 2,562 1.60 1
IX 8.77 447 0.20 17.71 13.24 4.30 0.00° 491 0.31 1
X 8.56 | 4.08. | 0.35 16.72 . | 12.64 | 4.48 0.40 .| 138 | 0.09 1
MALES

NYSIIS T : S Digit-specific Mean Ridge-counts PAGE 10
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b A ..‘source L

Ulnar Loops

S X S.E + 2 . _‘7 - 1 N &
DESCRIPTION' |  MEAN -Siﬁ?ﬂﬁﬁgks?QQESED . R A N [GE - Sé?i;? * oror | sourge
Digit (digits)
I-X 12.94 .4.37 0.004 22.68 17.81 8.07 3.20 | 981,386 61.25 1
I 16.75 5.06  0.01 26.87 21.81 11.69 6.63 79,367 49.53 1
‘11 10.29 14}72 0.02 19.73 ‘15.01 5.57 0.8§f 55,253 34.48 1
111 11.28 ' 4,24‘ 0.01 19.75 15.52 7.04 | 2.80 123,580 77.13 1
v 13.93 4.94 0.01 23.81 18.87 8.99 4.05 72,965 | 45.54 1
v 12.92 4.4? 0.01 21.86 17.39 8.45 3.98 |129,485 80.81 1
VI 14.66 4ﬂ92 0.01 24.50 19.58 9.74 : 4.82 | 97,946 61.13 1
VII 10.34 4.19 0.02 18.72 14.53 6.15 1.96 64,196 40.07 1
VIII 11.69 4.33 0.01 20.35 16.02. 7.36 3.03 124,891 77.§s 1
IX 14.29 4;65: 0.01 23.67 18.98 9.60 4.91 95,541 59.63 1
X 12,96 a.zi‘ 0.01 21.38 17.17 |. 8.75 4.54 138,162 | 86.23 1
_ MALES
NYSIIS I Dig_it=.specific Mean Ridge-counts ’ | PAGE 11
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source

S.E +_ 20 1. 0 2.0
Description Mean Standard ‘Standard RANGE Sample % of source
Deviation} Error : size. source :
Digit (digits)
vI - X 16.65 " 4.88 0.004 26,41 21.53 . 11.77 6.89 527,607 32.93 1
I 20.05 . 4.40 0.01 28.85 24.45 15.65 11.25 80,372 - 50.16 1
- II 13.07 4;4.27 0.01 21.61 17.34 8.80 4,53« 61,274 38.24 1
III 15.12 4,02 0.01 23.16 19.14 11.10! 7.08 33,855 . 21.13 1
’ .
v 17.66 4.35 0.01 26.36 22.01 13.31 8.96 85,521 53.37 1
V. 16.10 3.97 '0.02 24.04 20.07 12.13 - 8.16 30,332 18.93 1
VI 18.35 4.57 0.01 27 .49 22.92 13.78 9.21 61,571 38.43 1
Vil 12.86 4,23 0.01 - 21.32 17.09 8.63 4,40 55,780 34.81 1
VIII 15.68 4.01. 0.02 23.70 19.69 11.67 7.66 32,776 20.46 1
IX - 17.87 4.24 0.01 26.35 22,11 13.65 9.39 64,197 40.07 1
X 16.09 3;51 0.03 23.11 19.60 - 12.58 9.07 21,929 13.69 1
MALES
NYSIIS I Dig%;—spgcific Mean Ridge-counts PAGE 12

Whnarla




. F i3

S.E._

N

source

y A C_X* X a +.1 . a - 1la
A : 7 " see cumulative|standard standard . sample -
Description y - below mean {deviation| error . [TTTTT R A MG E=me===r size source
humber of LR . '
on both hands . (persons)
0 69.76 - — —_— —— ——— - 46,606 2
1 22.53 10.08 " 10.08 6.30 0.05 16.38 3.78 15,052 2
2 6.88 59.80. 19.59 10.84 0.16 30.43 8.7% 4,599 2
3 0.74 9.79 29.38 14.69 0.66 44,07 14.69 494 . 2
S ) :
4 0.09 11769 46.74 20.74 2.75 67.48 26.00 57° 2
5 0.005 9;47 47 .33 11.79 6;81 59.12 35.54 3 2
6 0.0 — —_— -—- - — - 0 2
7 0.0 — - - -— - — 0 2
8 0.0 —~—— - —_— -_— —_— —-— -0 2
9 0.0 < —— - —— —— T -— 0 2
10 0.0 - - _— -— - — 0 2
‘ MALES .
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.

A X% X a S.E. +1 o = 1a N
: K see cumulative| standard | standard ‘ : sample -
Description % below | mean deviationy error |TT°77 R A NG E-==—=-1  gjze source.
vhumber of LR (persons)
on right hand P
0 79.98 -—— —— —— m—— | eee— ——— 53,436 2
1 18.82 10.91 10.91 6.16 0.06 17.07 4.75 12,574 2
.2 1.16 11.04 22.08 9.42 0.3§> 31.50 12.6% 776 2
3 0.04 . '11.39 34.17 15.06 3.07 49.23 19.11 24 2
!
4 0.002 6.00 24.00 0 0 0 0 1 2
5 0.0 — ——— ———— ——— ———— - 0 2
*Nété; X* = avergge wadial {loop in a series
. MALES
NYSIIS I Multidigital Summed Ridge-counts PAGE 14






‘4:‘|3

!

N

. ‘source

v X* X g e F +1 ¢ - lo
B : ' see  |cumulative| standard | standard sample
Description v A. " below mean deviation error .| R A NIG Ewmmmm—m- size. source
Number of LR ( \
on left hand persons
0 83.24 ——— ———— ——— | e —— ———— 55,613 2
1 15.92 : 8,87 8.87 6.15 0.06 15.02 2.72 110,639 2
2 0.81 . .8.34 16.67 9.97 0.43 26.64 6.70 543 2
3 0.02 13.06 39.19 16.31 4.08 55.50 22.88 16 2
!
4 0.00 ——— — -— ——— 0 2
Notef X* = avelage radial|loop in a [series.: .
MALES
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i ! ! ! _ ! | b !

- o .
i // -, N - . _ -
.1 % X+ . X o @r._ +10 =10 N ) uxee

‘Description S§u3£e_ 52?3% cumulative zgggg:igl ggiggard ------- R\ NG E----| sample | source
Number of loops I ) |
on both hands R (persons) !
0 1.45 S R — -—- — - 972 2
1 3.38 Iﬁ16.58 : 16.58 3.61 0.08 20.19 12.97 | 2,261 2
2 5.76 _15.68 ‘ 31.i5 6.34 '0.10 38.09 ZS.Z;f 3,849 2
3 - 6.65 15.35 46.05 | . 9.16 0.14 55.21 36.89 | 4,444 ~ 2
4 8.46 ‘12.§0f 59.59 | 11.95 0.16 71.54 47.64 | 5,652 2
5 10.17 '14.30 71.83 14.90 0.18 86.73 | 56.93 | 6,792 ] 2
6 12.91 ' 13.64 8;.83 ' 18.16 0.20 99.99 63.67 | 8,623 o 2
7 14.76  12.92 ~90.46 21.32 |  0.21 111.78 |  69.14 | 9,823 2
8 17.56 412:05  96.43 24.75 0.23 .121.18 | .71.68 11,735 2
0o 12.64 | il.So. 103.50 26.90 '0.29 130.40 | 76.60 | 8,446 | 2
10 | 6.25 | 1£.28‘ . 112.77 28.20 0.44 140.97 | 84.57 4,1}5 L 2
‘ ¥ | Note: X* | = Iridge—count of ayerage 100% in a serjes.

MALES

JYSIIS I PAGE ___16____
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J % X* X g S.E. +1g ~lg N _.source
Descriptioh ‘% see Jcumulative| standard standard | _____ RAN G Eommmmd] éample source
, " mean deviation| error gize

Number of LU (persons)
on right hand P
0 5.74 SR — —- — —- 3,834 2
1 13,54 .15,38 15.38 3.99 0.04 -19.37 11.38 9.044 2
2 17.99 '14.35 28.70 7.13 0.07 35.83 21;57 12,018 | 2
. , .
3 23.86 13.40 40.19 10.33 0.08 50.52 29.86 15,940 2
4 25.51 12.35 49.40 13.35 0.10 62.15 36.05 17,042 2
5 13.37 . "11.65 -| 58.25 15.82 0.17 74.07 42.42 5;933 2
Note: X* |= average|ulnar loop| in a serids.

NYSIIS T
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i

o | -‘I.S.E. .

i

@

y % X X +1lo -10 source
D {otio ‘7 .seé ,cumulativL staﬁdard standard sample
escription : - below mean | deviation error . [TTTTTT R AN G E-——-—v $ize source
Number of LU
on left hand (persons)
0 3.33 ———— ———— —— ——— ——— —_— 2,225 2
1 9.72: 15.68 | 15.68 3.81 0.05 19.49 11.87 6,491 2
2 14.00 '14.75 29.49 6.85 0.07 36.34 22.64 9,355 2
O " , ’
3 21.96 13.59 40.77 10.32 0.08 51.09 30.45 14,672 2
4, 31.45 - 12.38 49,53 13.57 0.09 63.10 35.96 21,015 2
5 19.54 lA11.89~- 59.47 15.27 10.13 74.74 44,20 13;053 2
Note: X* | = average|ulnar loop| in a serids.
MALES
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|

Q.

|
o !

’ ..
. ", _source

% x* X ' + 1 =1 N
Descripti;;m %s\ouzié : ISJ(;J?.QW cum;é:rtliire z;sx;c;zéign s::gg:rd -==-R AN G E~~—- sgfzgée source
‘Number of whorls
" on both handi (persons)
0 19.24 -— — —— —— —— —— | 12,857 2
1 14.40 146.60 | 14.60 5.84 0.06 | 20.44 8.76 9 .22 2
2 las9 | 1572 | 31.43 9.14 0.09 | 40.57 | s 9,678 2
3 11.28 15.72 47.16 ; 11.20 0.13 58.36 35.96 7,535 2
4 9.72 " 15.89 63.54 13.37 0.17 76.91 50.17 6,495 2
5 8.29 16.20 81.01 i5.33 0.21 96.34 65.68 '] 5,540 2
6 7.13 | i6.47 98;81 16.93 0.25 | 115.74 81.88 4,762 2
7 5.87 ;6.84 117.91 19.35 0.31 | 137.26 Aés.ss’{ 3,923 2
8 5.08 ’17;29 138.35 21.22 0.37 |} 159.76 117.12 3,391 2
9 3.17 17.80 | 160.18 - | 23.12 0.50 | 183.30 137.06 2;11? 2
10 1.33 118.%0 .| 181.10 25.47 0.85 | 206.57 155.%3 891 2
Note: .}—{'* = ridged{count of alerage whoijl in_a serLes...
MALES =
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[ P % X* X o @ sE . +10 -1g
' . . see . _cdmulative standard | standard ~ sample
‘Description ' A‘ below mean . | deviation] error [TTTTTTT R-A|N G E----- stze source
Number of whor.
on right hand {persons)
0 24.83 AR (R T [ [ —— 16,586 2
1 24.39 :16.30 16.30 - 5.59 0.04 21.89 10.M 16,295 2
2 19.44 16.19 32;37 7.94 0.07: 40.31 24,43 12,985 2
. T ’
3 14.89 - 16.50 49.51 9.81 0.10 59.32 39.70 9,948 2
4 11.38 17.03 | 68.11 11.57 0.13 79.68 56.54 7,600 2
5 5.08 ' 17.65 -| 88.24 13.76 . 0.24 102.00 74 .48 3,397 2
Notefh X* ='average whorl in a series
* MALES
Mulpidigital Summed Ridge-countg PAGE 20
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‘\ e _ /\ .
J A X* X g S.E. +.1g -lg N _source
A : » see cumulativgq standard | standard sample A
Description A_ " below mean deviation| error [ RANG E-mmm=- size source.
- Number of whorls L )
on left hand (persons
0 34.62 ——— ] mm——— | e ——— ———— — 23,129 )2
. 24,57 ';15.17' 15.17 5.27 0.04 20;44 9.90 16,416 2
2 16.88 15.67 31.13 7.47 0.07 38.60 23.66 11,276 2
v " “' .
3 12.12 16.22 48.65 9.55 0.11 58.20 39.10 8.095 2
4 8.73 '16.97 67.89 11.90 0.16 79.79 55.99 5,835 2
5 3.08 17.33 86.63 14.10 0.31 100.73 72.53 2,060 2
Notef X* | = Zaveragc whorl in p series. -
_ MALES
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"Bimanual Pattern Frequency

X, g X g ._2'_1___“+1o - lga - 20 M
- : X Standard : standard | sample )
Description Mean deviation Mean deviation R ANGE size source
" Bimanual . , ‘ ‘ o
Pattern Frequend (popi}lation)’ (indiyidual) (populaf:ion) (digits)
Arch 0.24 0,17 0.02 0.02 0.58 0.41 0.0% 0.00 208 2
Tented Arch 1.10 ' ‘0.l35 0.11 0.04 : 1.80 1.45‘ 0.75 0.40 1,107 _2
Radial Loop 2.93 -0.57 | 0.29 0.06 4.07 3.50 2.36 1.79 2,938 2
Ulnar Loop 65.04 ~2.55 6.50 0.26 70.14 67.59 62.49 59.94 65,474 2
Whorl 30.69 2.75 '3.07 0.28 36.19 33.44 27.94 25.19 .. 30,892 -2
. FEMALES N
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™A A o 2ot

N X X k2 + 1 =1 =2 N rsource
; ; Standard Standard | _| Sample '
Desc.ription _ Mean Deviation Mean | Error ‘ RANGE size source
Right Hand 1 |
‘Patt. Freq. (popullation) (indiyidual) . (populfition) (digits)

Arch 0.23 | o0.11 0.02 0.01 0.45 0.34 0.12 0.01 111 2
Tented Arch 0.96 0.21 0.10 '|.0.02 1.38 1.17 0.75 0.54 482 2
Radial Loop 2.58 - 0.34 0.26 0.03 3.26 2.92 o 2.24 1.90 1,297 2
Ulnar Loop 64.98 1.40 6.50 0.14 67.78 66.38 63.58 62.18 32,706 2

Whorl 31.2¢ C1.47 3.13 0.15 34.20 | 32.73 29.79 28.32 15,734 2

 FEMALES |
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‘ . ‘ : - ! ! !
A : : : 1 _ : . L
® R @ o @~
. N =

/ X _ o X ) g s 2 O + 10 -10 - 2ag scurce -
Description Mean iS;aqdarQ 1 Mean Standard | i RANGE : . | sample j source
_ D" eviation , Error ' ; ' | size
"Left Hand S ‘ . : ] . %
Patt. Freq. (population) (indi{yidual) , (populiition) ‘ {digits)

Arch 0.26 | . 0.11 0.03 0.01 0.48 0.37 | 0.15 0.04 129 2
Tented Arch 1.24 1 0.24 0.12 0.02 1.78 1.48 1.00 00.76 625 2
Radial Loop | 3.28 ~0.38 0.33 0.04 4.04 3.66 2.90 2.52 1,591 |+ 2
.Ulnar Loop 65.32 ©1.38 "~ 6.53 0.14 68.08 66.70 - 63.94 62.56 32,876 2

Whorl 30.12 .1.48 3.01 0.15 33.08 31.60 | 28.64 27.16 15,156 2

i : FEMALES 2.
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: : 3 } ! - : '
Qigit ' ’ l:-\rfzh 1 4. " ' | Tﬁ’;gﬁé : Rigigl | _Uigg; Whorl source
- X 0.22 . ;l~ - 0.98 2.98 64.72 31.11 1
Righc Hand
1. - o - | | o.12 57.16 | s2.72 1
11 1.0 . ,f | 4us0 | 12.02 | ,42-93: 39.63 1
III ——- g o -— 0.28 ’ 82.59 | 1 17.13 1
C .!' |
LIV - - 0.40 53.26 46.34 1
v -— ) — 0.09 | esas | 13.45 1
Left Hand 1 _ " . , : ' o o
VI - Lo | - 0.24 60.57 : 39.18 1
VII i.ls | R 5;43 , 15.26 | 14005 | 38.11 1
VIII _— _“'f — | | 0.95 . 77.93 | 21.11 1
1x - - B | 0.33 | _59.78' | | 39.89 1
x — ] - | 0.08 , 86.44 13.48 i
| FEMALES 2
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Digit IRigi‘;‘l 1 Uigi; Whorl Pai‘iirns source
I-X 100.00 100.00 100.00 10000 1
RH I 0.40 8.83 13.73 10.00 1
11 40,37 6.63 12.74 10.00 1
III ‘u‘o.9s 12.76 5.51 10.00 1
1v 1.34 8.24 14.90 £10.00 1
v 10.31 13,36 4.92 10.00 1
. ¢ RH 43.37 49.82 51.20 10.00 1
i VI ;0.81 : 9.36 12.60 10.00 1
VII »251.24 6.19 - 12.25 10.00 1
VIII 3.19 1 12.04 6.79 10.00 1
IX 1.11. 9.24 12.82 10.00 1
X S 0.27 ' 13.36 4.3 10.00 1
I LH' . 56.63 50.18 48.80 50.00 1
' FEMALES
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,

. X N g . ____S,' E. 4 2.a lgo -1 a -2 a N Z ._ _source .
‘ y Standard [Standard 2 Sample | Z of
Description Megn Déviation| Error RANGE cize source | SOurce
Bimanual o :
TFRC 131.86 35.54 0.35 202.94 167.40 96.32 60.78 10,066 100.0 2
Right Hand ‘ o ‘ ‘
TFRC 67.80 | 17.95 0.18 103.70 85.75 49,85 31.90 10,066 100.0 2
Left Hand . : . : ' _'
TFRC 64.06 18.75 0.19 101.56 82.81 45.31 26.56 10,066 100.0 2
Bimanual llean : ! .
Digital Ridge C{. 13.32 | . 5.26 0.03 . 23.84 ©18.58 8.06 2.80 31,040 . 100.0 1
_Right Hand 13.96 | - 4.78 0.03 23;52 18.74 9.18 4.40 31,040 100.0 -1
Left Hand 12.92 '_4.84 0.03 22.60 - 17.76 8.08 3.24 31,040 - 100.0 1
FEMALES
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+ 20

i

% . source

.

X g S.E. - 1o 20 N
: ‘ E Stand tandard ' Sample % of
- Description ‘Mean DZi?aiign gr::rar R AIN G E s?ie source | source
Pattern Type , (digits)
All Patterns o ' .
: " BI 13.32 5.26 0.01 23.84 18.58 8.06 2.50 310,400 100.00 1
RH 13.96 4.781. 0.01 23.52 18.74 9.18 4,40 155,200 . 100.0p 1
LU 12.92 ‘.4:84 0.01 22.60 17.76 8.08 3.24e 155,200 100.0¢ 1
Radial Loop I ' .
BH 10.00 - 6.25 0.07 22.50 16.25 3.75 0.00 9,245 2.98 1
Cy !
RH 10.71 4.64 0.07 19.99 15.35 6.07 1.43 4,010 2.58 1
LH 9.45 4:46 0.07 18.37 13.91 4.99 0.53 5,235 3.37 1
Ulnar Loop
BH 12.43 4,71 0.01 21.85 17.14 7.72 3.01 200,881 64.72 1
RH 12.73 4.50 0101 21.79 17.29 8.29 3.79 100,072 60,48 1
LH 12.15 :4.43 0.01 20.90 16.52 7.66 3.18 100,809' 64.95 1
Whorl , : .
BH 16.02 4.72 0.01 25.46 20.74 11.30 6.58 96,551 - 31.11 1
RH 16.47 4.08 0.01 24.30 20.22 12.06 7.98 49,438 31.85 1
LH 15.34. 4,15 0.01 23.76 19.61 .11f31 7.16 47,113 30.36 1
FEMALES 2 .
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I:

X, g S t20 =19 ., =23 N ~Soluxce
- Standard |Standard . Sdmple %z of
Description Mean Deviation| Error R A. N G E _ source source
- Digit (digits)
RH I 17.00 4.86 0.03 26,72 21.86 12.14 7.28 31,040 100.0 1
1I 11.06 5.31 0.03 21.68 16.37 5.75 0.44 31,040 100.0 1
- I1I 12.09 4.22 0.03 $20.53 16.31 7.87 3.65" 31,040 100.0 1
IV 15.70 4.94 0.03 25.58 20.64 10.76 5.82 31,040 100.0 1
[}
v 12.81 4.56 0.03 21.93 17.37 8.25 3.68 31,040 160.0 1
LH VI 14.65 4.92 0.03 24.49 19.57 9.73 4.81 31,040 | *100.0 1
VII 10.14 5.27 0.03 20.68 15.41 4.87 0.00 31,040 100.0 1
VIII 11.97 4.54 0.03 21.05 16.51 7.43 2.89 31,040 100.0 1.
IX 15.26 5.03 - 0.03 25.32 20.29: 10.23 5.20 31,040 100.0 1
X 12.56 A 0.03 21.44 17.00 8.12 3.68 31,040 160.0 1
_ FEMALES
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Digit | Rig(i);l Uigi; Hhorl Pai‘ti;ns Eéurce
I-X 10.00 12.43 16.02 13.32. L
Right Hand
I 14.27 15.55 18.95 17.00 - 1
IT 1 io;88 10.51 13.22 11.06 1
11 - " 6.00 11.46 15.25 12.09 1
o !
w 18.68 14.05 17.66 15.70 1
v 6.90 ié.38 15.66 12.81 1
Left Hand
VI 14.00 13.26 16.82 14.65 1
VII "9.72 19.80 12.43 10.14 1
VIII " 4.86 11.20 15.12 11.97 1
IX 7750' 13?79 17.51 15.26 1
X | '6780 12.17 15.43 12.56 1
o FEMALES | |
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e
K
#

- o e ® 2 o + 1 o .~ _1g 2.0 % J sotirce
Descfiption Mean - Standax:'d Standa?d RANGE Samp}e % of ~ {source
. Deviation Error’ - size source

Digit ( digits )

I-X 10.00 - 6,25 0.07 22.50 16.25 3.75 0.00 | 9,245 2.98 1
I 14.27 '5.78 0.95 25.83 20.05 8.49 2,71 37 0.12 1
II 10.88 . 6.25 0.10 23.38 17.13 4.63 0.00 3,732 12.02 1
111 6.00 3.76 0.40 13.52 9.76 2.24 0.00 88 0.28 1

o - ! %

v 8.68 3.09 0.28 14.86 11.77 5.59 2.50 . 124 0.40 1
v 6.90 3.44 0.67 13.78 10.34 3.46 0.02 29 0.09 1
VI 14.00 4.57 0.53 23.14 18.57 9.43 4.86 75 0.24 1
VII 9.76 '6.28 0.09 22.32 16.04 3.48 0.00 4,737 15.26 1
VIII 4.86 4,22 0.25 13.30 9.08 0.64 0.00 295 0.95 1
IX 7.50 4.33 0.43 16.16 11.83 3.17 0.00 103 0.33 1
X 6.80 12,90 0.58 12.60 9.70 .| 3.90 1.00- 25 0.08 1

‘ FEMALES o
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) |
g S.E, + 2 = ‘I’? s B ST B X N A.Al'; —source

@

MTwmasv ¥ anwa

X
' ' Standard | Standard | Sample % of
Description Megn_‘ ~ Deviatior] Error RANGE ' size source source

Digit : | . | | (digits)

I -X 12,43 4,71 0.01 21.85 17.14 7.72 3.01 200,881 64.72 -1
T | 15,55 4.81 0.03 25.17 20.36 10.74 5.93 17,7421 57.16 1
II 10.51 4,40 0.03 19.31 14.91 £ 6111 1.7 | 13,326 42.93 1
I1I 11.46 '3.98 0.02 .19.42 15.44 7.48 3.50 25,635 82.59 1

!
v 14.05 - 4,81 0.03 23.67 18.86 9.24 4.43 16,533 53.26 1
v 12.38 o 4,48 0.03 21.34 16.86 7.90 3.42 26,836 86.46 1
VI 13.26 - 4,67 . 0.03 22.60 17.93 8.59 3.92 | 18,802 60.57 1
VII 9.80 . 4,03 0.03 17.86 13.83 5.77 1.74 12,430 . 40.05 1
VIIT .= 11.z0 ‘ 4,25 0.03 19.70 15.45 6.95 2.70 24,191 77.93 1
X 13.79 - 4,83 0.03 23.45 18.62 8.96 4.13 18,555 59.73 1
X : 12.17 | 4.37 0.03 20.91 16.54 7.80 3.43 26,831 | 86.44 1
) FEMALES
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.

X e +2 g + 1 g - 1.0 2. .q N _Z
, : Standard .Standard Sample % of
Description Meap péviation Brror RANGE sizg source

Digit - (digits)

I-X 16.02 B 4,72 0.01 25.46 20,74 11.30 6.58 96,551 31.11 1
I : 18.95‘ Q.lé 10.03 27.33 23.14 14.76 10.57 13,261 42.72 1
II 13.22 4.0? 0.03 21.36 17.29 9.15 5.0é 12,302 39.63 1
111 15.25 3.55 0.02 22.95 ;9.10 11.40 7.55 5,317 17.13 1
Iv 17.66 4{30 0.02 26.26 21.96 13.;6 9.06 14,383 | 46.34 1
v 15.66 4.01 0.06 23.68 19.67 11.65 7.64 4,175: 13.45 1
VI 16.82 4,48 0.03 25.78 21.30 12.34 7.86 12,163 39.18 1
VII 12,43 4,11 0.03 20.65 18.54 8.32 4,21 11,830 38.11 1
VIII }5.12 3.97 . 0.05 23.06 19.09 11.15 7.18 6,554 21,11 1
IX 17.51“ 4f44 A 0.03 26.39 21.95 13.0; 8.63 12,382 39.89 1
X ' 15.43 3.76 0.06 22,95 | 19.19 11.67 7.91 | 4,184 13.41 1

' FEMALES
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1

!

‘) % X"“‘ ' X g ‘ | AS.E. +1lc -1loc N - ./\_‘ 'soigr
pescepeton | x|, fralative) siemded fetamard |y Lo g |
.Number of LR (persons)
on both hands
0 76.21 - — _— —-— — —-— 7,671 2
1 18.69 10.17 1Q.l7 6.42 0.15 16.59 3.75: 1,881 2
2 4.76 ' 9.76 19.53 11.03 0.50 30.?6 8.50 479 2
I‘;
3 0.32 ‘:8.18 24,53 12.40 2.19 36.93 12,13 32 2
4 0.03 4.58 18.33 0.94 0.54 19.27 17.39 3. 2
5 0.0 —_— _— — — . L ‘o )
6 0.0 -—— -— - _— - - 0 2
7 0.0 — ——- -—- -— — —- 0 2
8 0.0 - —— R— - - _— 0 2
9 0.0 — —=- - —— —— - 0 2
10 0.0° - — — — - — 0 2
, FEMALES _ |
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T Z X, el +19¢ - 1l0 source
- ' ' éee -cumulativé standard |standard ) sample L
Description Z_ below mean deviation| error | "R AN G Eommm--  size source
Number of LR
on right hand (persons)
0 87.41 — - -— - —— - 8.799 - 2
1 12.29 _iO.'83 10.83 6.31 0.18 17.14 4.52 1,237 . 2
2 0.30 8.67 | 17.37 | 7.69 1.40 25.06 9.68 30 2
. . :I
3 0.0 -— — —— o - - ~-0 2
4 0.0 e — _— o _— _— 0 2
5 0.0 ——— —— - -—— ——— ——— -0 2
ote: 'X*= | average rd4dial loop fin a seried.
FEMALES N
! Multidigital S - . ‘
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-

'\. %, ‘ .")'('* . X g B ‘qAF_A & ] o' -1lg N - . - source
o . . see  |cumulativg standard| standard sample - ’

Description . /°' " below mean - deviatiof error . | RANG E.—---- size . source
Number of LR 3
on left hand (persons)

0 84.199 | - — U A — — —— | 8,475 2

1 15.22 ° | 9.53 9.53 6.28 0.16 15.81 3.25. 1,532 2

2 | 0.59 '6.86, | 13.71 $9.02 1.17 22.73 4.69 59 ' 2

,

3 0.0 —-— - - —— - -— 0 2

4 0.0 —-— —— -— -_— - 0 2

5 0.0 - -—- —_— —— -— ——— , 0 2

Note; X* |= avérage tadial loop| in ‘a serids.

FEMALES
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. . ' . i . : ! b
e . ——1 A X 4. S B a . S.cE: * Y 6., 1 6. N , ‘ . Source. .

g % 6f | seé |sunulative|standard | standard | _____ o b 6 Fommso)| S3MPIE N ssurea
Descriptlon | gSyrce | below fiean  |déviati6n | &rzer | | R A 6 BFEEEEL gy s6iiréa
.Nﬁmﬁethéf loops o . _ )
on both hands‘. R v BB : (persons)
0 1.26 | ol Zoz . Zxz Smo | ==z Znz 120 2
1 2.91 . 16.08 16.08 3.59 0.21 19.67 12.49 293 2
\// - -

2 _ 5.51 | 15.51 31.02 6.01 0.26 37.03 25,01 555 2
3 6.09 | '14.85 | 44.56 | 8.72 0.35 53.28 35.84 613 2

4 6.90 : 14;65 58.61 11.25 0.43 69.86 47.36 695 ' 2

5 8.69 _14.31 71.57 13.98 0.47 85.55 57.59 875 ' 2

6 12.39 | + 13.74 82.42 17.72 - 0.50 © 1008.14 64,70 1,247 : 2

7 12.47 12.78 89.46 20.31 0.57 109.77 69.15 1,255 2

8 18.23 .'11.74 93.88 .23.99 0.56 117.87 | 69.89' 1,835 . 2

o | 16.39 ‘11.13 | 100.16 25.72 0.63 125.88 76.44 | 1,650 2

10 9.22 - 10.88 108.78 27.41 0.90 136.19 81.37 1928 . 2

Néte‘: X* |= ridge-dount of average loop lin a-seried. -

- a | ~ FEMALES | E _
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!

| ‘
e -.\. — — T . .
‘,} % - X*. X g ‘ S.E. +1oc -1lgc N _ ‘ __source
. : see cumulative| standard | standard sample . :
o | 7S5 PPTToeRATE] stentialt } stalltart beme—- RAY G E————-
Description % below mean deviation| error H size source
Number of LU ( )
on right hand persons
0 3.58 -— ——— —— ——— —— —— 360 2
-1 10.45 .15.20 15.20 3.78 0.12 18.98 11.42 1,052 2
2 15.08 :14Q56 29.12 1 6.28 0.16 35.?0 22.84 1,518 2
3 20.67 . 13.55 40.64 9.75 0.21 50.39 30.89 2,081 2
4 28.81 12,29 49.15 12.67 0.24 61.82 36.48 '2,900 2
1 . .
5 21.41 ©11.52 | 57.60 15.08 0.32° 72.68 42.52 2,155 '7, 2
Notef_i* = avefage ulnar loop{in a serids. R
FEMALES
Multidigital Summed Ridge-counts PAGE 38
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'
%

X*

I ,
‘ ‘

.\

source '

’ % X o S.E. +10 -1loc N
9 see cumulativd standard standard sample '

Description % below mean deviation] error | RAING E=—==""| gjze . source
Number of LU
on left hand (persons)

0 3.54 —— - —— - —— — 356 2

1 10.46 '.14.78 14.78 3.82 0.12 18.60 10.96 1,053 2

2 13.49 14,30 .| 28.60 6.74 0.18 35.34 21.86 1,358 2

" ’ .

3 20.82 13.14 39.43 9.96 0.22. 49.39 29.47 2,096 2

4 31775 11,64 | 46.57 13.16 | 0.23 59.73 33.41 | 3,196 2

5 19.94 10.97 54.83 15.28 0.34 70.11 39.55 2,007 2

: -
Note: X* k= average dlnar loop {n a series.
FEMALES

Multidigital Summed Ridge-counts
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Lo o ' . 4 . . Ean
° : o - o
J % L X% X ‘

y. L . X g _S.F. + 10 .= _1_0 N_ : s _soures.
esertpeton | 0| yiie,  |[malative) stenderd| standard | gyl Grpeenn| Saple  Jrouree
Number of whorl: S (éersons)
on both hands 4 ,
0 24.20 | . ;;— - ~—— - —— —— 2,435 2 .
1 13.10  ' ,13,60 13.60 5.32 0.15 18.92 8.28‘ 1,310 f 2
2 . 12.79 | fl4;85 .29.69 8.07 0.22 3f¥76 ~ 21.g; 1,287 2
3 10.61 1 ;14.99 44.97.: 10.78 0.33 | 55.75 34.19 1,068 2
4 10.66 | j15;25 | 61.01 - 13.07 0.40 74.0é \ 47.94 1,073 | | 2
5 7.61 | ‘f15a87, | 79.37 .i4.98 0.54 94.35 64.39 766 ' , 2
6 6.32 | 15.89 | 95.33 15.97 - 0.63 111.36 79.36 636 . _ - 2
7 | 5.69 | ;16.41 i14.89 18.70 0.78 133.59 96.19 573 -2
8 | 5;20 | ='16.91 135.29A 21.21 0.93 | 156.50 R 114.08 523 ‘ 2
9 2.77 3;17.17 154.54 24.14 1.45 178.68 130.40 é79 2
10 1.15 | 17.69 176.88 27,70 2.57 204.58 149.18 116 . 2
Bote; XH = ridge-gount of avirrage whorl in a serips

NYSIIS T FEMALES PACE  An



‘ L

‘ A

B Y L] i
source

% . X* X g S.F +'1 0 -10 N
‘ ' see cumulativ¢ standard | standard RANGE sample
Description % "below mean deviation error | o8 F ¥ BETTTTTT size source
Number of whorls ( )
on right hand person
0 32.14 —— ——— - ———— ——— - 3,235 2
1 22.88 ..15f61 -t 15.61 5.07 0.11 20.68 10.5% 2,303 2
2 18.07 15.77 31.54 ©7.45 0.17 38.99 24,09 1,819 2
' !
3 13.75 16.35 49.05 8.93 0.24 57.98 40.12 1,384 2
4 9.78 0 16.79 67.15 10.97 - -0.35 78.12 56.18 984 2
5 3.39 17.48 -| 87.40 13.96 0.76 101.36 73.44 341 2
Note;X*=| average wihorl in a spries.
FEMALES
e T Multidigital Jummed Ridge-counts pALE 41




‘ e
3
;

I,

. . |

S.E.

L LR Y X g + 1 o =1 o N
: : see cumulative| standard | standaad : sample
Description % " below | mean deviation| error . [ R_A NG Em==-s size source
Number of whorls L
on left hand (persons)
0 34.53 - —— -— -— - —— 3,A76 2
1 22.98 ° 14.21 | 14.21 4,95 0.10 19.16 9.2% 2,313 2
2 16.76 14.71 29.42 7.53 0.18 ‘36.?5 21.89 1,686 2
!
3 12.49 15.60 46.80 9.76 0.28 56.56 37.04 1,257 2
4 . 9.59 16.28 65.12 11.82 0.38 76.94 53.30 965 2
5 3.66 16.61 83.06 14.85 .0.77 97.91 68.21 368 2
Note; ° X * ="average who-rl i a series.|
FEMALES -
_Mul;idigita&r Summed Ridge-counts BArD X
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. Chart Number

1 - 58

59 - 108

10
11

12
13
14
15

16

CH A'R.qul’\ D E X

£
e, o

!

. Description -

1

" MALES

. FEMALES

- 'BIMANUAL PATTERN FREQUENCY (MALES)

kADIAL LOOP FREQUENCY, DIGITS I-X f.

* 'ULNAR LOOP FREQUENCY, DIGITS I-X

-~ RADIAL LOOP FREQUENCY, DIGITS VI-X (M&F) -

"TFRC——BIMANUAL

WHORL FREQUENCY, DIGITS I-X.

RADIAL LOOP FREQUENCY, DIGITS I-V (M&F)

ULNAR LOOP FREQUENCY, DIGITS I-V (M&F)
ULNAR LOOP FREQUENCY, DIGITS VI-X (M&F)
WHORL FREQUENCY, DIGITS I-V (M&F)

WHORL FREQUENCY, DIGITS VI-X (M&F)

TFRC--RIGHT HAND - -

- TFRC--LEFT HAND
t .

o

MEAN RIDGE COUNT, ALL PATTERNS, ALL DIGITS ..

MEAN RIDGE COUNT, RADIAL LOOPS, ALL DIGITS

 'MEAN RIDGE COUNT, ULNAR LOOPS, ALL DIGITS

o

- Statistics Page Number - Row/Column
1-21
22 - 33
1 7 |
3
4 4
L 4 f. _ 5
w32
y ;1_'/ 3/ 7n
4 : , : . 4f 2-6
W8
| X s/
R S
6 | 1
6 2
6 3
7 1
7 4
7 7



C}‘_.,‘Number' ' ‘ Description . : ’<> ' - Statistic Pagg Number - .‘c; ;olumn ‘
17 .. MEAN RIDGE COUNT, WHORLS, ALL DIGITS - 7 | 10
18 - 27 | " "MEAN RIDGE COUNT, ALL PATTERNS, DIGITS™I- X o 8 - 1-10
28 - 37  MEAN RIDCE COUNT, RADIAL LOOPS, DIGITS I- X - 10 - | 2 - 11
38 - 47 -‘ MEAN RIDGE COUNT, ULNAR LOOPS, DIGITS I-X "i o ."  2-11
48 - 57 ‘ﬁEﬂN RIDGE COUNT, WHORLS, DIGITS I-X . S 12 . : 2= 11
58 o ' BIMANUAL PATTERN FREQUENCY (FEMALES) : S22
59 ©+ RADIAL Loop FREQUENCY, DIGITS I-X B 25 : o 3
. o . L . ;
60 - ULNAR LOOP FREQUENCY, DIGITS I-X . . a5 L
.61 . \ﬁHORL FREQUENCY, DIGITS I-X T . A - 25 E o 5
62 "v. . TFRC--BIMANUAL : S l:, - | YR _ : 1
63 .  f ’_ TFRC--RIGHT HAND . *«A'  o 27 : 2
64 B ’,;IFRC-—LEFT HAND | o .l;;"23?7 1 27 e - 3
: 65 ' " MEAN RIDGE COUNT, ALL PATTERNS, ALL‘DIGITSf o 28 - ,,: ‘ 1
66 3  ‘,? ‘MEA& RIDGE COUNT, RADTAL LOOPS, ALL DIGITS ©  '~5ﬂ1  _',28 f.‘lg_’i o
67 ' MEAN RIDGE COUNT, ULNAR LOOPS, ALL DIGITS - I f‘ A
68 -  MzAN RDGE COUNT, WHORLS, ALL DIGITS o 'f‘_- . 28 . 10
69 - 78 " . MEAN RIDGE.COUNTS,.ALL PATTERNS, bIGITs I-X f  - 29 E "- B 1-10 -
59 - 88 . | ;,L MEAN RIDGE COUNTS, RADIAL LOOPS, DIGITS I_éix S   -31 ".., ;  ;1. 12 =11
89~ 98 | .;:- MEAN RIDGE COUNTS, ULNAR LOOPS, DIGITS T - X :"f:} 32, 2 11
99 - 108 ' MEAN RIDGE COUNTS, WHORLS, DIGITS I~ X. 33 | - _2-1
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2 -
. ‘escrigtipn :

MEAN RIDGE COUNT, WHORLS, ALL DIGCITS

MEAN

RIDGE

MEAN RIDGE

MEAN

MEAN

RIDGE

RIDGE

COUNT, ALL PATTERNS, DIGITS I-X

COUNT, RADIAL LOOPS, DIGITS I-X

COUNT, ULNAR LOOPS, DIGITS I-X

COUNT, WHORLS, DIGITS I-X

‘BIMANUAL PATTERN FREQUENCY (FEMALES)

RADIAL LOOP FREQUENCY, DIGITS I-X

ULNAR LOOP FREQUENCY, DIGITS I-X

. WHORL FREQUENCY, DIGITS I-X

TFRC~--BIMANUAL

TFRC--RIGHT HAND

TFRC~-LEFT

MEAN
MEAN
~ MEAN
MEAN
MEAN

MEAN

RIDGE

RIDGE

RIDGE

RIDGE

RIDGE

RIDGE

RIDGE

RIDGE

HAND

-
‘

COUNT, ALL PATTERNS, ALL DIGITS = -

COUNT, RADIAL LOOPS, ALL DIGITS
COUNT, ULNAR LOOPS, ALL DIGITS

COUNT, WHORLS, ALL DIGITS

COUNTS, ALL‘PATTERNS, DIGITS I-X

COUNTS, RADIAL LOOPS, DIGITS I-X
COUNTS, ULNAR LOOPS, DIGITS I-X

COUNTS, WHORLS, DIGITS I-X

- 4-—

A

R, ~olumn

: . Chart Number -

17

18
28
38

48

58.

59

.60

61 .
62
63
64
65

66

67

69
79
89

99

68
- 78
- 88
- 98

- 108

Statistics Pagé NuﬁSer
| 7
8
10
11

12

22

25

27
27
27
28
28 -
28 .
. 28
29

31

10
l1-10
2-11
2 -11

2 - 11

10
1-10
2 - 11
2 ~11.

2 -11
55
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. APPENDIX B METHODOLOGY



B.1l FINGERPRINT CLASSIFICATION MANUAL

The classificétion of fingerprints set forth herein follows the
standard procedures set dowh by Cummins and Midlo in 1943.A The reason for
writing the present manual is to clarify those situations which are left
ambiguous by their method and, in some instances, to extend their system.
In addition, it should be helpfui.co develop a workiﬁg manual which is
most relevant to the interests of the Behavioral Sciences Foundation.

There are two majof tasks in classification: obtaining a ridge
éouﬁt and determining the pattern type. These two parts of classification
are related. ‘Before counting’ridges, it is necessary first to have deter—
mined the pattern type, at least implicitly. Hence, the determination of
pattern type will first be reviewed. |

Three classes of finger ridge pattern types exist on human hands.
They are arches, loops, and whorls. Each type has a very large number of
variations, and the difficulty in trying to classify pattern types, such‘
that epidegiological information is extracted, is in deciding on how maﬁy
and which of these variations occur in significant numbers among the studied
popuiation. In our penitentiary studiés, it was decided to distinguish two

:kinds of archgs, thfee_kinds bf whorls, and three kinds of loops. An
a&aitiohél‘category, "accidéntaiﬁ; is fér‘thoée pattérns-ﬁhich canﬁot,'éveﬁ-
with éifficulty. be.fit into one of the above categories. |

Several factors support this set of pattern types. First, consis-
tent with the widest consensus among dermatoglyphologists, certain pattern
types seem to be indisputably natural and useful. Plain arches, radial and

ulnar loops, and whorls zre universally recognized in fingerprint classifi-

cation. Tented arches, while not as universally Qsed in classification, are



nonetheless widely known and included in maﬁy classifications. Biologically,
they seem to represent a transition between radial and ulnar loops, and this
possibility is important to our interests. Tenteﬁ arches were once cléssified
as a variant of the plain arch since both héve zero ridge counts; hencg, the
name is solely historic. |

The division of whérls into conéentric whorls, spiral whorls, double
loops, as well as central pocket loops, is not as common in dermatoglyphié
studies, although our use of these whorl sub-classes is based on studies in
the iiterature of their digit-specific frequeﬁcies. Thé reason for the three
categories in our investigations is exploratory. That is, it was decided to
find out whether more refined correlations could be established between a
particular kind of whorl,.rather than whorls in general, and any epidemiological
items. The power and utility of such a correlation 1s obvious.

4However, there is a good deal of difficulty in reliably defining
the three whorl patterns. If significant correlations emerge from the data,
Afutufe studies, in order to attain more accﬁraty, may include an additional
category for whorls which do not fit into one of the three possibilities
provided here. Many patterns are necessa:ily arbitrarily designated, partly
because of'the poor quality of the fingerprints, gut also beéause of the basic
-ambiguity of‘the pattefns themselves. | |
B ‘Centfél_gécket 1oop§ seem to represent'abtransitién:between iOOpS'

8nd'whozls. ‘Hence, they are-biologically interesting.



Definitiogi

A characteristic of plain arches is the absence of a triradius,

Consequently, no ridge count is possible. The ridges run in slightly curved

lines with very little, if any, looping. (See Figs. 1-a and 1-b)

Fig. l-a Fig. 1-b

A tented arch has one triradius whose distal arm, or spoke, 1is
also either the core of the pattern or part of the core. If the distal arm

forms a loop, the pattern is a loop. (Fig. 2-b)

=

Fig, 2-a Fig, 2-b
Core is part of triradius. Loop: R.C. =0

S

Therefore, a tented arch has no ridge count; or, it has a ridge count of zero;

because there are no ridges lying between the pattern core and the triradius.

3

Ulnar and radial loops are the most numerous patterns. A loop in

twhich the dlstal arm.may be traced to the radial -side of the hand (thumb side)

is a 'radial loop, and one which may be traced to the ulnar 81de (the 51de opp081te

the thumb) is an ulnar loop. There is little difficulty in determining a loop.

A_concentric whorl, like all other whorls, has two triradii associated

with it and is recognized by its concentric rings. Perfect concentric wﬁorls,



-4 -

.that .is, whorls in which every ridge is an unbroken circle, are extremely

;rare., Indeed, even imperfect concentric whorls themselves are not abundant.

yWhen -a -pattern has more ridges forming complete rings than ridges spiraling

outward from the core, it is called concentric. In practice, accurately and

carefully proceeding in this manner is too laborious and inefficient. There-
fore, a subjective judgment is made about whether a whorl is concentric or

8piral on the basis of a careful but brief tracing of three ridges.

| <
Fig. 3a ' Fig, 3b and 3¢ Fig, 3d
. A -perfect concentric " Frequently occuring concen- Rod as core
-whorl tric whorls

6piral whorls are a relatively common sub-class of whorls. In

}perfecﬁiform, a spiral whorl has a single ridge which spirals outward from

{the core aii the way to one of the two triradii. Most frequently; thouzh,

;éﬁmerous breaks and divisions are observed along the basic, spiraling ridge
.80 that it is impossible to follow one ridge all the way from the core to a
triradius. Either a single core or a single, basic, spiraling ridge, or

both, is the defining quality of a'spiral whorl. Often, a single ridge will

fbe_seen to spiral outward from the core by a distance of only one ridge per

‘xevolution. This idiosyncrasy is an aid in quickly identifying spiral whorls.

S

Fig. 4a Figs., 4b and 4c : Fig. 4d
A perfect Common spiral whorls Spiral whorl with
spiral whorl a rod as the core

Double loops, the most frequently occurring whorl patterns, tyﬁically

have two triradii and two cores. Following a single ridge as it winds outward



from the-center shows that the ridge progresses outward by more than one

ri&ge per revolution. This is always true of double loeps. A number-of
combinations of designs are seen among double loops. What appear to be two
distinct loops sometimes intertwine to form a'aouble loops (Fig. 5aj. 1In other
cases (Fig. 5b), a single loop hes seemingly doubled back on itself ee.form

a double loop. A third arrangement is two‘single ridgee wrapping around each
other (Fig. 5c); and a fourth, a "hybrid", ia*a_éingle ridge and a loop

wrapping around each other (Fig. 5d).

wos:

. =N\
I 775 N
Fig. 5a Fig. 5b Fig. 5c .Fig. Sq
Two interweav- A single doubled- Two single inter- A single Fldge'
ing loops - back loop looping ridges interlooping with

a doubled-back loop

Central pocket loops are relatively infrequent. They can be thought
of as unilaterally-developed or one-sided deuble 160ps. The tjpical central
pocket loop is a normal loop containing a second loop openlng in the opp051te
direction from the larger loop, and it is usually found w1th two triradii, one
-of which is oddly shaped or small" due to its peculiar associatlon with the
small, inner looP. Both radlal and ulnar counts are not possible in some 1'inds
-of central pocket ioops, because there are no ridges lying between one of the
triradii and the pattern core. Hence, ridge counts may resemble those of radial
end ulnar loops. However, there is usually a double ridge count, although the
- ridge count is lopsided, e.g., 1/20 or 15/2. Both radial and‘ulnar counts

are made whenever possible.



Fig. 6-a Fig. 6-b
A c.p,l. with both
radial and ulnar
counts

Central pocket loops, llke other loops and whorls, can be designated
as either radial or ulnar, depending on the direction toward which the largsr

loop opens.

[N . e e e U U M W G — . Fem

The accidental category is for patterns which do not fit the criteria
of any other pattern types. Included among accidentals are usually patterns

which.have been grossly deformed, apparently resulting from healing and new

. growing epidermis following some trauma to the finger tip (such as a severe

 laceration). Occasionally double patterns, for instance, two loops side By

side with a single triradius, occur; and these are included among accidentals

as well.

No information or amputated is the category used for missing terminal

) phalanges and foir fingerprints which indicate .ysplasia of the ridges. In the

-latter case, there are no ridges or very few, preventing any pattern determination

or ridge count. Instead of ridges, numerous dots or specks, representing many
islands on the finger tip, are most often seen on the print. Tﬁis is different

from those accidental patterns which are abnormally formed ridges.



Ridge counts are made along a line running between the triradius

. and the core of a pattern. All ridges crossing the line, except ridges
which form the core and the triradius, are counted. When a loop is the
- pattern core, it is counted as one in the ridge count. Very short ridges

which contain no sweat gland orifices are not counted., (Fig. 7-a) .

\\
NN

Fig. 7-a T Fig. 7-b

"Islands" are not Vestigial ridges are

counted. R.C. = 4 not counted, R.C. = 4

Also, very faint ridges,.in contrast to the normal, bold ridges, on a print
afe not counted. These impressioﬁs are called "Qestigial" ridges., Disf‘
tinguishing them is not alwa&é easy, and lightly printed ridges are some-
times included in the ridge count for that reason.

’. . A ridge which divides into two or more ridg.es at thve point where
the line of count crosses it, is given a value equal to the number of ridges
into which it divides,' For example, a ridge which splits into two ridges;

- 1s counted as two ridges. (Fig. 7-c)

ST - Fig., 7-c. T

~ There is a good deal of trouble in consistently locating the core

-and triradius cf a pattern, and the subjective choice of the classifier is

_occasionally necessary. The triradius is that point or that junction of ridges

associated with the pattern being classified which (1) represents three

. 4 different "families" of ridges, i.e., ridges which flow in three distinct




‘directions relativé to each other; and (2) approximates a trisected circle;
. that 1s, the ridges are nearly 120 degrees apart'around_a circle which has

its center at the center of the triradius. When more than one point meets

both of these conditions, the one closer to the core of the pattern is

chosen. (Fig. 8-c) Examples are given below with the triradius circlgd.

| " In some cases (Fig. 8-b), ridgés flowing from three directions

do not actually join. The triradius then is an iﬁaginary point located at

Fig. 8-a Fig, 8-b Fig., 8~c Fig, 8-d Fig. 8-e Fig. 8-f

‘ the center of a circle whic_h is approximately trisected by the nearest
- ridges flowing from three different directions relative to each other.
Often, the end of a single ridge (Fié; 8-d) or an "island" (Fig. 8-e) is

~ found in that area and is conveniently used as the triradius.

The core is more troublesome to locafe than the triradius. In a
loop, the core is the end of the single ridge or loop which is situated
_ atlthe centef of the pattefn. Where two rods (Fié. 9-c) orhtwé loops
':(Fig. 9-;).are at fhe_éédté:{ iﬁe_éne %érther_from t%e triradiﬁs'is"the '

core. Where three occuf, the middlé-one is'choseﬁ (Figs. 9-d and 9-f).



-9 -

If the central rod or loop terminates some distance short of the end of

" the pattern (Figs. 9-g, 9-h, 9—i), the core is located on the end of the

”'\ R.C.=4 R.C.= 4 R.C.= R.C.= 3
Fig. 9-f Fig. 9-g Fig. 9-h Fig. 9-i Fig. 9-j

innermost loop or rod which does éxtend to thé end of the pattern. Other

" possible core configurations are shown in Fig. 9. When the distal ridge-

Aeminating from a triradius is part of the pattern core (e.g., Fig. 2-b),

the-pattern always has a ridge count of at least ome. This ensures the

rule that only arches and tented arches have zero ridge counts.

. e . i es e o e te e s

Fig. 9-k Fig, 9-1

Cores of whorls follow 51m11ar patterns. A rod at the center of

a whorl has the core located on 1ts end lying nearest the triradius (Fig. lO—a)

" Fig. 1d;a  Fig. 10-b Fig, 10-c =

In Figure 10 the line of count is drawn connecting the core and the triradius.

.
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Technigue

Thé {ingerprints in somebstudies are Xerox copies of fingerprint
rgcords. Some detail is lost in a copy of this sort, and more details are
missed as the quality of the original print and the copying machine decrease.
On those prints which are kept in a study, however, one should be confident
. that the ridge counts and pattern determinations are reasonably accurate.
Some cautious guessing is tolerated, and this should be remembered when
critically evaluating the fingerprintvdata.'

| AOne diSadvantage of poor prints is the tendency to imagine mcre
or less ridges in the line of count than really exist on the subject's
finger.: For this reason, only those impressions which réquire guessing
' fqr ﬁo more- than 5 ridges are classified.

—SOmewhat the same problem exists with missing triradii. By
éomparing ridge counts made on prints with and without triradii, it was
‘found that the position of the triradius is unpredictable if it lies more
than a ridge away from the last ridge on the poor print. "However, a cautious
guess is infrequently made when the trlradius is thought to lie within
three ridges of the last 1eg1ble line on a print of a pattern whbich is
;missing a triradius. It.is hoped that the infrequency qf this practice.

and the size of the population will correct for resulting inaccuracies.

Fingerprin;é are rejected as illegible when the specific patterp
type is not determinable, due not to the basic ambiguity of the pattern,
but rather to the loss of ridge impressions from the Xerox copy of the
print. A considerable number are deleted from the study for this reason,

Again, on comparison of good and poor quality priﬁts it is evident that
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unless the particular pattern type (i.e., one of the possibilities defined
above) can be determined with assurance, there is a great deal of doubt

about the location of triradii and cores, and consequently about the accuracy
of ridge counts as well. Loops can be mistakéh for arches, and whorls can

be confused with loops.



B.2 Coding Methods and Forms

Fingerprint Code =

It order to incorporate information on the symmetry of finger
‘pattern types the following code will be used. The code is a two-digit
code, the first digit specifies the symmetry and the second digit specifies
the pattern type. Arches, tented arches, and accidental whorls are not
specified with respect to symmetry.

The first-digit symmetry codes are:
ulnar direction

symmetrical
radial direction

1
2
3
The second-digit pattern codes are:

= plain arch

tented arch

single loop

double loop

central pocket loop
concentric whorl
spiral whorl

= accidental whorl

BN U W
"

Arches, tented arches, and accidentals are coded 01, 02, and
08 respectively, the zero signifying exemption from symmetry considerations.

Single loops can only be radial or ulnar direction, therefore
the codes are:

13 = ulnar loop
33 = radial loop.

Code 23

]

a symmetric loop, which is not an acceptable pattern
type.

. : * Whorls can occur as radial, ulnar, or symmetric. Therefore

. ‘the codes for double loop whorls are: . - .

14 ='ﬁ1nar double loop
29 = gymmetric double loop
34 = radial symmetric loop.

The definition of radial, ulnar, and symmetric for whorls follows
the police definition for inner, meet, and outer whoris. This is
determined by tracing the arms of the triradii which trend towards the
opposite triradius. On the right hand the arm leading from the left
(printed) triradius to the right is followed. If this arm passes inside
of the right triradius it is an inner whorl; if it passes within three
ridges of the right triradius it is a meet whorl, and if below the right
triradius by more than three ridges then it is an outer whorl.



Identification practitioners always trace from the left triradius
on the print, regardless of which hand the print is on. For this reason
the terms radial and ulnar are not strictly coequal to those of inner and
outer whorls. In terms of symmetry the following chart explains this:

Police type Right Hand . Left Hand
inner ' radial ulnar
meet symmetric symmetric
cuter “ulnar ' radial

This problem may be overcome in the following way:
On a print of the right hand, trace from the left triradius to the right.

on a print of the left hand, trace from the right triradius to the left.



Code

01
-02
13
33
14
24
34
15
25
35
16
26
| 36
17
27
37

08

01, 02, 08, 13-17, 24-27, 33-37

Pattern Type

plain arch

tented arch

single loop, ulnar

single loop, radial

double loop, ulnar

double loop, symmetric

déuble loop, radial

central pocket loop, ulnar
central pocket loop, symmetric

central pocket loop, radial

concentric whorl, ulnar

concentric whorl, symmetric
concentric whorl, radial

spiral whorl, ulnar

;spiral whorl, symmetric

spiral whorl, radial

accidental whorl

Acc.



Nzaue Date Status

id. Sou.ce Card Tvne Sequence Tode
' ’ [ 0 2 1 0 0 , l
S ;3 3 0 i1 2 T3
~ radial ulnar pattern
I
6 17 B 9 B Y
I1
22 23 . 24 25 _ 26 27
I1T
28 29 30 31 | 32 33
Iv
34 35 26 S5/ 28 39 ‘
V.
) G0 41 2 43 34 45
I
46 47 48 49 . 20 51
11 )
52 53 34 55 : 36 57
- I1T A
. 58 59 80 61 s 32 63
-1V
o4 . 65 - Y 03 630
v
.70 71 2 73 ‘ 74 75
. JIJ"l"l >
76 77 738
Coder Sex Race




FINGERPRINT CODING FORM

GENERAL CODES

II. Sex
1 = male
"2 = female
| 9 = data unavailable
ITI. Race
-1 = black
2 = vwhite -
3 = Spanish
4 = other
9 = data unavailable )

IV. Counter

.1 = J. Wohlleb.
2 =T, Reed
3 = A. Gerald
4 = 1, Cataldo (asst)
5 = L. Cataldo
) c&&es/ Form'Jﬁ-1~1 général e R

Feb. 1972
TJER ’



codes/Form JW-1-1

Code
01
02
113
33
14

24
- 34

15

25

-35
16

26

36

17
27
37
08

01, 02, 08, 13-17, 24-27, 33-37

Feb. 1972

TJER

FINGERPRINT PATTERN COEES

Pattern Type

plain arch

tented arch

single loop, ulnar
single loop, radial
double loop, ulnar

double loop, symmetric

double loop, raiial

céntrai pocket loop, ulmar
central pocket loop,‘symmetric
central pocket loop, radial
concentric whorl, ulnar
concentric whorl, symmetric
concentric whorl, radial

spiral whorl, ulnar

| spiral whorl, symmetric

épiralvwhorl,'radial

aecidental whorl

Symbol

L =] -3 b

CPL
CPL

CPL

[=~4

O]

2

[a]

SHW
SW
SW

Acc.



‘B.3 Proposed Manual Probability Prediction Based on One or More
' Known Digits

‘The following procedure, based upon NYSIIS distributions, is
intended as a manual method of determining the most probable search strategy
‘based on a knowledge of the pattern type and ridge-count of one or more
.digits when the digit, hand and sex are known.

‘Although fingerprints can be used to differentiate sex, this cannot
-yet be done on the basis of only one or two digits with as much reliability
:as knowledge of the type of crime committed. According to NYSIIS figures it
:is possible to determine the digit from a latent in about 40% of the cases;
.when this is not possible and no other data are present, a pattern should be
assigned to the digit on which it is most common (i.e., a'whorl to digit IV,
:an ulnar loop to digit X, etc). Exact procedures for cases in which the digit
‘4s :not known have not yet been calculated.




worksheet

Digits: . .
. 1 11 I IV
Section A
VI VII VIII IX

Section B

1. Pattern Frequency Value (from Chart 1)

2. Pattern Number Value (from Chart 2)

3. Pattern Ridge-~Count Adjustment

4. Pattern Correlation Value (from Chart 3)

Section‘C

f
1
N
i

Sum of B2 + B3

Sect Bl

""Sect B4
-4 -

T ;_" L S "Total:

Total value index ¢ 3 = Probability index =




Procedure: Section A

1. ©Place a "1" on the line above every digit known to

be a whorl.

2. Place an "0" on the line above eyery digit known not

to be a whorl

3. Place the values corresponding to each digit from

chart 1 for the remaining unknown digits.

Chart 1
pigit I II III vV
Value .50 .38 .21 .53 .19
VI VII VILI IX X
.38 .35 .20 .40 14

The following procedures are to determine whether the
digit with the highest value (but not a 1) of Section A
is a whorl or not. Place this highest value on the line.

at the end of line B-1.

"Section B, Part 2

1. Count the number of 1s in Section A.

2., Add 1

3. Place the value in chart 2 corresponding to
~ number on the line at the end of B-2 on the

B

" Chart 2 . - e ' I

this
worksheet.

"Number ' - Value . . Number - Value
1 .80 6 .23
2 .66 7 .16
3 «52 8 C w11
4 b4l 9 .05
5 .31 10 .01

This is to determine the probability of another

-~

whorl existing



(Optional)

Section B, Part 3 . . =
1. Calculate the mean ridge-count for all known whorls (X ).
2, Divide Xw by the wvalue from Chart 3 which corresponds to
the number of known whorls plus one.
Chart 3
Number Value N Number Value
2 15.7 : N 7 16.8
3 15.7 8 17.3
4 15.9 9 17.8 .
5 16.2 ¢ 10 18.10
3. Divide the fesult of this division by 2.
4., Enter the result on line B-3 of the worksheet.

Section B, Part 4

1.

4.

1.

Take the value from Chart 4 which corresponds to:
a. the opposite, homologous digit if known

b. the nearest known digit on the same hand (preferably a
whorl) :

c. any digit.

Enter the tables by the digit Spec1f1ed in operation 1
above. If this value is a 1 use the Chart 3-A.

'If it is-a 0 use Chart 3-B. ’ A - L

Read across on this line to the row correspondlqg to the

" unknown digit; i.e. the digit of Section A with the highest

value other than one from Chart 1.

Elace this value on line B-4.

Section C

Add the values on lines B2 + B3; divide by 2; enter-this
value on line Cl.

Enter values from Sections Bl + B4.

Add these three wvalues

Divide bv 3. . -..



R

'\f::i

Table 6a. Conditional frequencies of main types of patterné in m
W/W- and NW/W -patterns.

of digits.

- —

ale couge 6

!
b

o HALES: CHART FOUR HLE
1. Conditional frequencies | . » ﬁcna]
of W-patterns in ........ L. Lt L L.y L.y R.1 R RN R.ly  atter
against M- ;t H-
patterns in .... L.I .24 31.92 5142 18,21 85.81  53.12  35.09  66.72 ;s in
_[.Il' 50.45 42.38  59.62  19.72 66.57  70.68  47.11  76.9 :
LI 54,61 73.64 80.47  27.2%  69.79  75.03 10.70  89.82 §,
T
LIV 4720 55.58  43.17 25.26 62,97  60.29  45.88  85.72 ;
L.V 58.00 63.76 50.71  87.65 68.71  69.18  50.00  89.41 g
’ {
R.1 58.50  46.08  27.80  46.76  14.71 48.21  33.12  66.10 i
R 4861  65.69 ° 40.13  60.11  19.88  66.06 k6,08  78.60 i
. _ . i
R.UTE 5146 70.15- . 60.08  73.29  23.02  71.24  73.8% 90.25 i
RV 4064  47.57 31,98  56.89 17.10  59.07 52.32  37.47 3
' '1
R.V 50.54  60.20  44.38  78.60  43.59  71.37  71.15  49.83  91.2 '
Unconditional fre- _ itional
quency of ¥-patterns ... 30.21  30.68 17.66  32.91 o 9.4 4632 33,01 . 20,60 49.60  of H-p
o
: !

2. Conditional freauencies ' . : o ional f
of W-patterns in ........ L.1 L Lo LIV L.V R.1 RHE R RV stterns
against M- - : ; ; i -
patterns in .... L.I 21,78 1148 24.% 5.7 26,36 24.31 1%4.33 4219 s in .,

N |

LU 21.25 C6.71 21,09 495 3447 16.34 8.87  31.51 i

- L. 24,98 21.47 22.12 5.68  38.86  2k.00  9.99  40.97 ;

' , ‘ . v . f

L.V, 21.88  18.47 5.14 1.75 ° 35.17  19.63 8.20 31.87 .

L.y 2.3 2.1 1419 27.18 CMLT6 29.22 17,53 45.43

.- R 170 18.42 9.58 - 21.89 5.33 - 20,12 10.64  36.46 E

RHL - 211 13,43 6.58  19.v 437 -33.61 8.05 35.30 5

|

R.ITE 24,70 20.44 6.65  22.43 5.9 31.33  22.42 39.05 i

RV 19,95  14.6b 3.;;\\\\ 9,32 1.99  29.81 14,02  3.99 %

-~ . ’

R.¥ 26,66 25.23 12.12 .47 319 39.32 . 25,97 15.19 41,91
Usconditional fre- . ny tional f
quency of W-patterns ... 30.21 36.68 17.65 32.91 9.43 44,32 ° 33.01 20.60 49.60‘ 5 H-pat

- From Vogelius Anderson, 1969

[



Interpretation ' o I o

If the probability Index is .50 then there is a
50/50 chance that the pattern on the unknown digit is a whorl.

If this value is above .60 (or so) then this digit may be assumed
to be a whorl.

.

This procedure should bem%epeafed for the next highest

(non-one) value from Section A until the Probability Index is
below (say) .40, : : :



WORKED EXAMPLE | . . STEP ONE
vorksheet
» - lj'
- . 12
1" | 13 |
Digits: W P e 1 5.3 \A) o
I II IIr - 1V v
z ‘717/ -. sz G‘bb
: o3 . Y+ ‘
"Secticn A ‘)/C 4%‘;— . R0 L YO : /!_5/
VI ~ VII T VIII IX X

TesT DieciT ¥
Section B : )

1. Pattern Frequeﬁcy Value (from Chart 1) ¢ 53
’ Deger 17 _
2, Pattern Number Value (from Chart 2) 5
. DAL= .
3. Pattern Ridge-Count Adjustment _ L&
’ i3>
‘ T3
’ </
4., Pattern Correlation Value (from Chart 3) 7
Ftoid
Section C
.. - ) E . i i c_
Sum of B2 + B3 = /.3Y 2 = L
- Sect Bl I} L: 3
_ - Sect B4 | . 9 /
- » b : . o
) ij‘-'- Total: D13

Total value index + 3 = Probability index = ‘o //

Lo Pareddd o o whalon 7 o7/



worksheet
Digits: ” _ I - ‘ -
: 1 11 I11 -° Iv v
Section A T T — (7 -
VI VII VIII T IX X
| . TEST LT X
Section B - ) .
1. Pattern-Frequency Value (from Chart 1) M2
' I X
2. Pattern Number Value (from Chart 2) V5 2
2 + |
3. Pattern Ridge-Count Adjustment ‘ %?é
' ) : ‘ &
4. Pattern Correlation Value (from Chart 3) / i
Section C
Sum of B2 + B3 = L2 s g 7
Sect B1 90
A ] , _ _ >
i : i et o - Sect B4 e 77
o . , —_— e
o —‘A‘:-_ — - T (;'w" ‘Total: 7 ~[ ¢ 8/
Total valué index + 3 = Probability index = e b3

i o, —~
//’Z,yzé//f a/// (v A et mz,r Lo - éjy

Fu



Digits:

"Section A

Section B

Section C

-

. worksheet

I IT Irr " IV v
— )
Yot — — —
—_—2 — —_— —_— =
VI VII TVIII X X

ML

TEsT  Diged

1. Pattern Frequency Value (from Chart 1) 34
2, Pattern Number Value'(from Chart 2) ‘5 R
3. Pattern Ridge-Count Adjustment %6
_ ~c
4., Pattern Correlation Value (from Chart 3) ¢ 57

Sum of B2 + B3 = /347 . 2 = , 459
Sect Bil ' 3 X/

'A -~ Sect B4 _ g,iffy ‘
- Total: - /.6 6

Total value index + 3 = Probability index = , S5



INTERPRETATION OF WORKED EXAMPLE

The P.I. for a whorl on digit IV is .71 and the P.I. for a

- whorl on digit IX is .63. Since .71 is higher, it is indicated that

there is a 527 chance that a third whorl is present and a 71% chance
that a whorl is present on digit IV, PI for digit VI is .55.

The next step in analysis is to determine whether a fourth
whorl is present and on which digit. The procedure shall be continued,
this time using a PNV for four whorls, examining first the highest
remaining Pattern Frequency Value (Chart 1) and second the highest
Pattern Correlation Value corresponding to a known digit (i.e. in this
case digits I,II or IV, but not IV, which has been calculated). When
this procedure has been repeated until low Probability Indices are
generated, then the FBI-Henry classes may be calculated, using the

usual values. -



. B.4 Software

B.4,1 Progyam titles, machines, inputs and functions

-B.4.2 Elementary statistics lists to be used for computer programs.



: ' B.4,1 NYSIIS PROGRAMS

Program Name "~ Language " Machine ‘ Input ' Program Function

GETENTRY Algol . "Burroughs 6700 NYSIIS finger— screens file, eliminates records which are not related
. print file to set of fingerprints on file or that pre-date mid-19¢
STATCT ~ Algol " Burroughs 6700 GETENTRY. extracts sub-set classes from file by race, criminal
K : history, mental status and sociological and demographic
. : variables.
NYSSTAT Algol . Burroughs 6700 STATCT calculates descriptive statistics: means, standard

v _ deviations, frequencies and distributions of finger-
‘ print data.

MGHMAT Algol : ' Burroughs 6700 GETENTRY constructs a correlation, variance, and covarlance
' ‘ ' matrices of the fingerprint and social history data.

[

MGHDATA . Fortran . Burroughs 3500 MGHSTAT calculates descriptive statistics, and analytic
: statistics from the MGHMAT matrix. Summarizes data
in minimal usable format.

STATPR " Cobol . j IBM/370 NYSSTAT prints frequency distributions



_ James Wohlleb

‘B.4.2 . ELEMENTARY STATISTICS LIST

All statistics are derived according to categories of race and sex.
I. Ridge Count Frequencies
For each item,the mean, standard deviation,median, skewness,

" kurtosis, variance, standard error, and the number of subjects (N)
are computed in additiocn to a frequency distribution.

1.1.1 BRimanual absolute total finger rldge count (AFRC
1.1.2 Right Hand " " :
1.1.3

Left Hand " " " " oon u

1.2.1 Bimanual Bonnevie total finger rldge count (BFRC)

1.2.2 Right Hand " " - .

1.2.3 Left Hand " " " " " "

1.3.1 Bimanual Galton total flnger rldge count (GFRC)

1.3.2 Right Hand " " " "

1.3.3 Left Hand " " " " " " -
2.1 Bimanual Radial ridge count

2.2 Right Hand Radial rldge count
2.3 Left Hand " :

3.1 Bimanual Ulnar ridge count

3.2 Right Hand Ulnar rldge count

323%\Left Hand " )

4.1.1.1 Bimanual absolute digit I ridge count

4,1.1.2 " " LI & ¥ " 1

4$,1.1.3 " 1 v oTTI " BT

4.1.1.4 " " L A1/ " "

4.1.1.5 " 1 ” v 1 m

4.1.2,1 nght Hand absolute dlglt I r]_dge cox_nt e ) ‘ ' o ‘_
4.1.2,2 LR & S . 1"t A ;
S 4.1.2.3 " v, oI 1" T

4.1.2.4 .. " LI S U "

4,1.2,5 " . n oy w “

4,1.3.1 Left Hand absolute digit I rldge count
4.1.3.2 1" " 1 1" II 1]
4.1.3’3 " 1 014 "III 1" "
4.1.3.4 " 1] " 1" IV 1"t tt
4‘1.3 5 1" 1" 1" " V " 1
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Right Hand Bonnevie digit I

1e

"
n
"

-2 -

Bimanual Bonnevie digit I ridge count

I1I
" III " 11
" IV il 1"t
" V 11 1"
ridge count
n II Tt "
n III " "
1 IV " ) "
" V " "

Left Hand Bonnev1e digit I ridge count

n

l

"

t II 11
} "III " "
" IV 11" "
1" V 11 "

Bimanual Galton digit I rldge count

n

11]

f II "
1" III 1" "
" IV " "
1" v 1 "

nght Hand Galton digit I ridge count

"

114

Left Hand Galton digit 1 rldge count

" 1T

v I1I " "
" v 1 ".
" vV " 1"

"IX

woyrI " "
LU 4V ft 1
" v " "

Bimanual radial digit I rldge count

"

tt

1"t

U771 "
"Il 1 . "
LU 414 "o "
v oy "’ 1"

'Right Hand . radlal digit I rldge count_

i II

1 III "o "

" IV T 11
- V 1" [

Hand ulnar digit I ridge count

" II " "
"III 11 1"
1 IV 1] 1"t

1t v "t \i4
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6.1.1 Bimanual ulnar digit I ridge count
6.1.2 (1] tt 11 II n 11}
6.1.3 " " n III " "
6.1.4 " " " IV " "

. 601’ 5 11) " 11} v " "
6.2.1 Right Hand ulnar digit I ridge count
6.2‘ 2 11 113 n 1t II n 1]
6.2. 3 1" " " 11] III " 1]
6.2.4 ] " 1] " IV " 1]
6.2.5 1) " 1)) [1] V 1" 1]
6.3.1 Left Hand ulnar digit I ridge count
6.3.2 " " 1" (1] II " "
6.3.3 11 " n " III " 1)
6'3.4 " "t " " IV 1] 11
6.3._5 " 11] 11 lf v n 111

II. Pattern Frequencies

For each item; the frequency (in both Per cent and absolute value)
and the numbers of subjects (N) are computed in addition to g frequency
distribution.

1.1.1 Bimanual frequency of arches
1.1.2 " " " tented arches
1.1.3 " " " ulnar arches
1.1.4 " " " radial loops
1.1.5 " " " double loops
1.1.6 " " " whorls :
1.1.7 " " " central pocket loops
1.2, Frequency of arches on Right Hand
111 111

2,1
1.2.2 tented arches on right hand
1.2.3 " " ulnar loops on right hand
1.2.4 " " radial loops on right hand
1.2.5 double loops on right hand
1.2.6 whorls on right hand

1.2.7

central pocket loops on right hand

1- Frequency of arches on Left Hand )
3.2 - n ~ tented arches on left hand -
3.3 . ulnar loops on left hand -

«3.4 v " radial loops on left hand

3.5 double loops on left hard

3.6 whorls on left hand

3.7 central pocket loops on left hand

1.1 Bimanual frequency of arches on digit I

1.2 " " " tented arches on digit I
1.3 " " " ulnar loops on digit I
1.4 " ' " " radial loops on digit 1
1.5 "o " " double loops on digit I
1.6 whorls on digit I

1.7

central pocket loops on digit T

1" "t "
n 1" "
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Bimanual frequency of arches on digit II
111

"

”"

"

" tented arches on digit II

ulnar loops on digit II
radial loops on digit II

double loops on digit II

whorls on digit II

central pocket loops on digit II

" "
1" "
1] "
" "
" "

Bimanual frequency of arches on digit III
1] " "

"

124

"

tented arches on digit III

ulnar loops on digit III

radial loops on digit III

double loops on digit III

whorls on digit III

central pocket loops on digit III

11 1

1" 1"

n "

Bimanual frequency of arches on digit IV
1"

" tented arches on digit IV

ulnar loops on digit IV

‘radial loops on digit IV
~double loops on digit IV

whorls on digit IV

central pocket loops on digit IV

1t "

Bimanual frequency of arches on digit V
u

"

"

"

.Frequency of
" 11

11

1"

Frequency of
1", 1

ft

1"

(1]

Frequency of
" 11

1"
1"
"
"

" tented arches on digit V

ulnar loops on digit V

radial loops on digit V

double loops on digit V

whorls on digit V

central pocket loops on digit V

" n

arches on Right Hand digit I

tented arches on right hand digit I
ulnar loops on right hand digit I
radial loops on right hand digit I
double loops on right hand digit I
whorls on right hand digit I .
central pocket loops on digit I

arches on Right Hand digit IT

tented arches on right hand digit IT .

ulnar loops on right hand digit II

radial loops on right hand digit II

double loops on right hand digit II

whorls on right hand digit II )
central pocket loops on right hand digit II

arches on Right Hand digit III

tented arches on right hand digit III

ulnar loops on right hand digit III

radial loops on right hand digit III

double loops on right hand digit III

whorls on right hand digit III

central pocket loops on right hand digit III
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Frequency of arches on Right Hand digit IV
" tented arches on right hand digit IV
ulnar loops on right hand digit IV
radial loops on right hand digit IV
double loops on right hand digit IV
" " whorls on right hand digit IV
central pocket loops on right hand digit IV

Frequency of arches on Right Hand digit V
" tented arches on right hand digit V
[ " " ulnar loops on right hand digit V
: " " radial loops on right hand digit V
double loops on right hand digit V
whorls on right hand digit V
central pocket loops on right hand digit V

" 111
” n

1" "

Frequency of arches on Left Hand digit I
' " tented arches on left hand digit I
ulnar loops on left hand digit I
radial loops on left hand digit I
double loops on left hand digit I
" " whorls on left hand digit I
" " central pocket loops on left hand digit I

Frequency of arches on Left Hand digit II
" tented arches on left hand digit II
ulnar loops on left hand digit II
radial loops on left hand digit II
double loops on left hand digit II
whorls on left hand digit II
central pocket loops on left hand digit II

Frequency of arches on Left Hand digit III
" tented arches on left hand digit III
ulnar loops on left hand digit III
" " radial loops on left hand digit III
" " double loops on left hand digit III
" " whorls on left hand digit III
" " central pocket loops on left hand digit III

Frequency of arches on Left Hand digit IV
" "' tented arches on left hand digit IV
ulnar loops .on left. hand digit IV
radial loops on left hand digit IV
double loops on left hand digit IV
whorls on left hand digit IV
central pocket loops on left hand digit IV

1" . "
111 11
o - n

Frequency of arches on Left Hand digit V
" " tented arches on left hand digit V
ulnar loops on left hand digit V
radial loops on left hand digit V
double loops on left hand digit V
whorls on left hand digit V
central pocket loops on left hand digit V

11 "
11 "
13 "
" 111

\1] A
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III. Pattern specific ridge counts

For each item, the mean, standard deviation, variance, median, skewness,
kurtosis, standard error, and the number of subjects (N) are computed in
rddition to a frequency distribution.

1.1.1 Bimanual ridge count per ulnar loops

1.1.2 " " " " radizl loops

1.1.3.1 Bimanual absolute ridge count per double loops
1.1.3.2 Bimanual Bonnevie ridge count per double loops
1.1.3.3 Bimanual Galton/radial ridge ccunt per double loops
1.1.3.4 Bimanual ulnar ridge count per double loops

1.1.4.1 Bimanual absolute ridge count per whorls

l.1.4.2 Bimanual Bonnevie ridge count per whorls

1.1.4.3 Bimanual Galton ridge count per whorls

l.1.4.4 Bimanual ulnar ridge count per whorls

l.1.5.1 Bimanual absolute ridge count per central pocket loops
1l.1.5.2 Bimanual Bonnevie ridge count per central pocket locops
1.1.5.3 Bimanual Galten ridge count per central pocket loops
1.1.5.4 Bimanual ulnar ridge count per central pocket loops
l.2.1 Right Hand ridge count per UL

1.2,2 Right Hand ridge count per RL _

1.2,3.1  Absolute " " " DL for right hand

1.2.3.2 Bonnevie " " " pL " " "

1.2.3.3 Radial/Galton ridge count per DL for right hand
1.2.3.4 Ulnar ridge count per DL for right hand

1.2,4.1 Absolute ridge count per W for right hand

1. 2. 4. 2 Bonnevie 1 1t 1] 111 11" L1 1]

1.2.4.3 Radial/Galton ridge count per W for right hand

1.2.4.4 Ulnar ridge count per W for right hand

1.2.5.1 Absolute ridge count per CPL for right hand

1.2.5.2 Bonnevie " " ' " for right hand

1.2.5.3 Radial/Galton ridge count per CPL for right hand
1.2.5.4 Ulnar ridge count per CPL for right hand

1.3.1 Left Hand ridge count per UL

1.3'2 H 11 1t 1" 1t Rll

1.3.3.1 _ Absolute left hand ridge count per DL _
1.3.3.2 Bonnevie left hand ridge count per DL . _ -
1.3.3.3 Radial/Galten left hand ridge count per DL ) ‘
1.3.3.4 Ulnar left hand ridge count per DL - ST
1,3.4.1 . Absolute left hand ridge count per W ) '
1,3.4.2 Bomnevie left hand ridge count per W

1.3.4.3 Radial/Galton left hand ridge count per W

1.3.4.4 Ulnar left hand ridge count per W

l1.3.5.1 Left hand absolute ridge count per CPL

1.3.5.2 .Left hand Bonnevie ridge count per CPL

1.3.5.3 Left hand Radial/Galton ridge count per CPL

1.3.5.4

Left hand Ulnar ridge count per CPL
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Bimanual digit I ridge count per UL

digit I ridge count per RL

absolute digit I ridge count per DL
Bonnevie digit I ridge count per DL
Radial/Galton digit I ridge count per DL
Ulnar digit I ridge count per DL
absolute digit I ridge count per W
Bonnevie digit I ridge count per W
Radial/Galton digit I ridge count per W
Ulnar digit I ridge count per W

absolute digit I ridge count per CPL
Bonnevie digit I ridge count per CPL
Radial/Galton digit I ridge count per CPL
Ulnar digit I ridge count per CPL

Bimanual
Bimanual
Bimanual
Bimanual
Bimanual
Bimanual
Bimanual
Bimanual
Bimanual
Bimanual
Bimanual
Bimanual
Bimanual

Bimanual
Bimanual
Bimanual
Bimanual
Bimanual
Bimanual

. Bimanual

Bimanual
Bimanual
Bimanual
Bimanual
Bimanual
Bimanual
Bimanual

Bimanual
Bimanual
Bimanual
Bimanual
Bimanual
Bimanual
Bimanual
Bimanual
Bimanual
Bimanual
Bimanual

- Bimanual

Bimanual
Bimanual

Bimanual
Bimanual
Bimanual
Bimanual
Bimanual
Bimanual
Bimanual
Bimanual
Bimanual
Bimanual

digit II ridge count per UL
digit II ridge count per RL

absolute digit
Bonnevie digit

IT ridge count per DL
IT ridge count per DL

Radial/Galton digit II ridge -count per DL
Ulnar digit II ridge count per DL

absolute digit II ridge count per W
Bonnevie digit II ridge count per W
Radial/Galton digit II ridge count per W
Ulnar digit II ridge count per W

absolute digit IT ridge count per CPL
Bonnevie digit II ridge count per CPL
Radial/Galton digit II ridge count per CPL
Ulnar digit II ridge count per CPL

digit III ridge count per UL

digit III ridge count per RL

absolute digit IIT ridge count per DL
Bonnevie digit III ridge count per DL
Radial/Galton digit III ridge count per DL
Ulnar digit III ridge count per DL
absolute digit III ridge count per W
Bonnevie digit III ridge count per W
Radial/Galton digit III ridge count per W
Ulnar digit III ridge count per W

absolute digit III ridge count per CPL
Bonnevie digit III ridge count per CPL-
Radial/Galton digit III ridge count per CPL
Ulnar digit III ridge count per CPL

digit
digit
digit
digit
digit
digit
digit
digit
digit
digit

v
v
IRY
IV
v
Iv
Iv
v
v
v

ridge count pe- UL

ridge count per RL

absolute ridge count per DL
Bonnevie ridge count per DL
Radial/Galton ridge count per DL
Ulnar ridge count per DL
absolute ridge count per W
Bonnevie ridge count per W
Radial/Galton ridge count per W
Ulnar ridge count per W
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Bimanual digit IV absolute ridge count per CPL
Bimanual digit IV Bonnevie ridge count per CPL
Bimanual digit IV Radial/Galton ridge count per CPL
Bimanual digit IV Ulnar ridge count per CPL

Bimanual digit
Bimanual digit
Bimanual digit
Bimanual digit
Bimanual digit
Bimanual digit
Bimanual digit
Bimanual digit
Bimanual digit
Bimanual digit
Bimanual digit
Bimanual digit
Bimanaul digit
Bimanual digit

ridge count per UL

ridge count ver RL

absolute ridge count per DL
Bonnevie ridge count per DL
Radial/Galton ridge count per DL
Ulnar ridge count per DL
absolute ridge count per W
Ponneive ridge count per W
Radial/Galton ridge count per W
Ulnar ridge count per W

absolute ridge count per CPL
Bonnevie ridge count per CPL
Radial/Galton ridge count per CPL
Ulnar ridge count per CPL

gagaoeaadad<agdaddg

Right Hand digit I ridge count per UL

Right Hand digit I ridge count per RL

Right Hand digit I absolute ridge count per DL

11 " " 1" Bonnevie 1" t "t 11"

Radial/Galton ridge count per DL
Ulnar ridge count per DL
absolute " " "W
Bonnevie " " "W
Radial/Galton ridge count per W

Ulnar ridge count per W

1" 1 " 1"
1 1" | L I \11
" 1" 111 s i
1" " " 1"
" 11 1"t 1"t

1" 1"t won

" 1"t " 1" Absolute n 1t 1" CPL
" " (3] T Bonnevie " " t CPL
" " W " padial/Galton ridge count per CPL

1" 1" ooon "

Ulnar ridge count per CPL

Right Hand digit II ridge count per UL
1] " 1] 11 1" "- " RL

. absolute ridge count per DL
Bonnevie ridge count per DL
Radial/Galton ridge count per DL
Ulnar ridge count per DL
absolute ridge count per W

_ Bonnevie ridge . count per W
Radial/Galton ridge count per W
Ulnar ridge count per W
absoiute ridge count per CPL
Bonnevie ridge count per CPL

" " " "  Radial/Galton ridge count per CPL

" " " "  yUlnar ridge count per CPL

n 1 " "
" " wooon
) " " e
1 Y] o "
" T LI
1] | B T .n
T " " W
1 W " n
1" " n 1"

n it 11 1"

Right Hand digit III ridge count per UL
i 1 1"

11 1] 1"t t RL

" " " " Absolute ridge count per DL

1" " 11} " Bonnevie 1" " 1t 1"

" " " "  Radial/Galton ridge count per DL

" " " " Ulnar ridge count per DL
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Right Hand digit III absolute ridge count per W

1" n 11 it BOnnevie 1 " 1] 1"
Radial/Galton ridge count per W
Ulnar ridge count per W
absolute vidge count per CPL
Bonnevie ridge count per CPL
Radial/Galton ridge count per CPL
Ulnar ridge count per CPL

1" it n "

Right Hand digit IV ridge count per UL
1"t " " "

" " " RL
" " " " absolute ridge count per DL
1" " 1 1" BonneVie n 3] 1 1"

" " " " Radial/Galton ridge count per DL
Ulnar ridge count per DL

absolute ridge count per W
BOHn&Vie " 111 11 11
Radial/Galton ridge count per W
Ulnar ridge count per W

absolute ridge count per CPL
BOHUEVie 1"t " " "

" " " " Radial/CGalton ridge count per CPL
Ulnar ridge count per CPL

Right Hand digit V ridge count per UL
1" n " e 1" 1" 1" RIJ

Absolute ridge count per DL

. Bonnevie " " 1t 1"

" " " " padial/CGalton ridge count per DL
Ulnar ridge count per DL
Absolute ridge count per W
Bonnevie 1" " n "
Radial/Galton ridge count per W
Ulnar ridge count per W

~ Absolute ridge count per CPL
Bonnevie 1 " " 1"

" " " " Radial/Galton ridge count per CPL

Ulnar ridge count per CPL

11 1" " n

Left Hand Digit I ridge count per UL
) 1" - N " " 1" 1t RL )

wo_ ow o mo W oabgolute ridge count per DL
B ~ " Bonnevie ridge count per DL
" " """ Radial/Galton ridge count per DL
Ulnar ridge count per DL
absolute riage count per W
Bonnevie ridge count per W
Radial/Galton ridge count per W
Ulnar ridge count per W
11 1t 111 11 absolute " 1 1] CPL

- Bonnevie " " " CPL

" " " % padial/Galton ridge count per CPL
Ulnar ridge count per CPL
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Left Hand Digit II ridge count per UL

111 11 []] 1" 11 " 1"t RIJ
absolute ridge count per DL
Bonnevie 1" 1t 11 n
" " " " Radial/Galton ridge count per DL
Ulnar ridge count per DL
absolute ridge count per W
Bonnevie ridge count per W
Radial/Galton ridge count per W
Ulnar ridge count per W )
absolute ridge count per CPL

Bonnevie ridge count per CPL -

" " " " Radial/Galton ridge count per CPL
Ulnar ridge count per CPL

Left Hand Digit III ridge count per UL

1" 11 1" .18 1" " 1" RL
" " " " absolute ridge count per DL
Bonnevie 1t it " 111
Radial/Galton ridge count per DL
Ulnar ridge count per DL
absolute ridge count per W
Bonnevie ridge count per W
Radial/Galton ridge count per W
Ulnar ridge count per W
absolute ridge count per CPL
Bonnevie 1" it 11 1t
Radial/Galton ridge count per CPL
Ulnar ridge count per CPL

" 1" 1 "
1 " 1" 11
" " " "
1 1"t 11 "
" 1" " ”
" " " 1
1" " " 1t
" " " 1
" " " "
1" " 1t 1t

" " " 11

Left Hand Digit IV ridge count per UL
1 n 1"t 1t 1t " It RL
absolute ridge count per DL
Bonnevie ridge count per DL
" " " " Radial/Galton ridge count per DL
" " " " Ulnar ridge count per DL
absolute ridge count per W
Bonnevie ridge count per W
Radial/Galton ridge count per W
Ulnar ridge count per W
absolute ridge count per CPL
Bonnevie ridge count per CPL
Radial/Galton ridge count per CPL
. Ulnar ridge count per CPL -

" " 1] "
1" 1" : " "
" " " "
" " " "
] " ’ " H]
I; - " [ "
" " " "

Leit Hand Digit V ridge count p=r UL

1" 1 1" 1" 1t " RI.:
absolute ridge count per DL
Bonnevie " 1" 11 te
" " " ™ Radial/Galton ridge count per DL
Ulnar ridge count per DL
absolute ridge count per W
Bonnevie ridge count per W
Radial/Galton ridge count per W
Ulnar ridge count per W
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Left Hand Digit V absolute rldge count per CPL
(1] " 1"t " BOD.IIEVlE " 1" "
"o " " Radial/Galton ridge count per CPL
"o " " Ulnar ridge count per CPL

Mean Cumulative ridge count per 1 arch
]| " 11] 1 2 archeS
1" 11 . 11 " X 1 3 arches
" | 1 (1 I | 4 "
" 11"t 1" l'l " 5 11
" 111 1" " " 6 L1}
1" n " "’ 131 7 [ 1]
" " 11 n ” 8 "
11 " " " l.| 9 1"

Cumulative pattern—spec1fic r1dge count per 1 tented arch
" ' 2 tented arches

" 1 1" " 1 ’ " 3 1! 11
L1} ) 11 . 11 " 1] 111 4 1] ' "
1"t (3 8 1" " " 111 5 11 "
1t " 1l 13 11} 1" 6 1] "
1] 11) " 111 " " 7 " 1"
111 114 " 111 " 1" 8 11 "
11 " 1 " " 11 9 " 1]
Cumulatlve pattern~spec1f1c rldge count per 1 ulnar loop
" 2 ulnar loops
" " 111 " " 1t 3 1" 1
H] " " L] .on " 4 fn "
1" 114 1" 11} 11 11 5 1" n .
11 11 111 1] 1 111 6 " ”
1] ) 1] 11] 1 " " 7 " "
1" "t . 11 " 1" 11] 8 n "
o | ] 1 " " " 9 " 11t
1" .‘ " 1t 11 1] " 10 " "
Cumulatlve pattern—spec1f1c rldge count per 1 radial loop
’ "2 " loops
114 . 111 . oo 11 11 1 3 " "
111 . " 11 ) . 111 |1 B 11 4 111 "
1. ) ‘ll< L1 ) " . " l? 5 11] "
" - 1] ) 11 . n " 1" 6 " - 1"
" ) LU w.oo on " U B LR n
S - " . .n A w.og 1] n
" : " woo woo o ou 9 " 1"
1 " 11] 11 L1} " 10 1] "
Cumulative rldge count per 1 double loop
M o " loops
" tt 11 1 1] 3 111 111
111 11} 11} [ 1 4 1" 11]
" 141 11 1] 5 t "t
1" 11 (14 L 1] 6 1" 1t e
1" 11 " " 7 [1] 1t
1] 1 1" .o" 8 " I.'
1" 11 " " 9 1 "

" w " w10 v 1"
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Cumulative ridge count per 1 whorl
"

" " " 2 whorls
" 1 " u o3 1"
" 1" n LA "
" " " " o5 "
" " t " o6 1
" " " "oy 1"
1" " 1 " g "
1" " ) LI n
11 " "t " 10 11
Cumulative yidge count per 1 CPL
; " 1" " 11t 2 CPL
" " " "o o3 on
1] 1" 1" " 4 "
" u 1" " g u
" " " o og u
" " " nogon
n n " " n
" "w o " - w g n
" " 1 " .10 1"





