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ANTHROPOMETRY OF WOMEN IN THE U. S. ARMY--1977

REPORT NO. 3 - BIVARIATE FREQUENCY TABLES

INTRODUCTION

The dimensions of the human body interrelate with each other in
a multiplicity of ways and to a multiplicity of diverse degrees. The

solutions of many problems related to the design of clothing, personal
equipment, and workspace require a knowledge of the nature and intensity
of the relationships among the dimensions involved. Such a knowledge,
indeed, is often necessary, not only for the solution of such a problem,
but also for a visualization of the problem and the evaluation of
alternate approaches to the development of a solution.

Among the several ways of presenting information dealing with these
interrelationships, one of those frequently used, particularly for

presentation of such data to designers, is that of the bivariate
frequency table. As the many tables presented in this report show,
these data indicate the number or proportion of a group of individuals
who fall within a particular range of values for one variable and,

simultaneously, within a specified range for a second variable.

The bivariate table shows the range of two measurements and the

numbers or frequencies of women who have the various possible combina-
tions of values of the two measurements. The values indicating the
ranges of the two measurements represent the mid-points of the intervals

in those ranges. The frequencies or numbers of women may be expressed
as percentages of the sample (as in Tables 4 through 100) or may be

given as actual numbers (as in Tables 101 through 310).

The degree of relationship between two variables may be expressed

by the statistic of the coefficient of correlation or "R" value. The
coefficients of correlation between body measurements may vary between

.000, representing no correlation, and .999, representing an almost
perfect correlation. Most correlations of this type are positive
correlations, which meaus that as the value of one measurement increases,
the value of the other measurement also increases. However, some
correlations may be negative correlations; in this case, as the value

of one measurement increases, the value of the other measurement
decreases.

21
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While the relationship between two measurements is indicated by
the coefficient of correlation, the extent or degree of correlation
may be estimated from the appearance or general shape of the bivariate.
Table 120, a bivariate of hip circumference and weight, shows a fairly
well-defined band sloping from the lower left toward the upper right,
indicating that as the values for weight increase (from left to right),
the values for hip circumference also increase (from bottom to top).
The apparently strong relationship is further confirmed by the com-
paratively high coefficient of correlation of .906. Thus, heavier
women generally have larger hip girths. On the other hand, there is
no such trend shown in Table 17, the bivariate of waist height and waist
circumference; the distribution in this bivariate table is practically
oval in shape. There is virtually no correlation between these two
measurements, as confirmed by the low coefficient of correlation of
.061. What this actually means is that almost any waist height may
be expected to occur with any waist circumference. The practical
implication of this lack of correlation is that skirts or trousers of
whatever waist girth must be made in virtually all lengths in order to
provide the sizes necessary to fit the population or that garment bottoms
should be left unfinished and then tailored to fit the individual.

In general, height measurements (waist height, crotch height,
sitting height) and the lengths of the arms or legs are highly cor-
related with stature. Circumference measurements or body girths are
more highly correlated with weight. Breadth measurements tend to be
more highly correlated with weight than with stature.

Tables 101-310 also show the regression equations for the two
related measurements. These equations, which are based upon the rela-
tionship between the two measurements in the bivariate, make it possible
to calculate predicted values of one measurement from given values of
the other measurement. In Table 149, the regression equation for hip
circumference (Y) and stature (X) is:

Y = 0.41X + 28.704

Thus, the average hip circumference of an Army woman 162.96 centimeters
tall would be expected to be:

(0.41) 162.96 + 28.704 = 95.52 centimeters

In addition to illustrating the relationship between two
measurements, the bivariate table serves a very important and prac-
tical function as the basis for the development of clothing tariffs.
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One of the ultimate objectives in the application of anthropometric
data in the area of military logistics is the correlation of body

sizes and clothing sizes in order to determine what quantities of
which sizes of clothing are required to fit the bodies in the military
population. The listing of quantities (or percentages) of clothing,
by size, is called a clothing tariff, and it is from the bivariate
table that such a tariff is generated or calculated.

This report consists in the main of more than 300 bivariate
tables based on data from the 1976-1977 anthropometric survey of
1,331 U. S. Army women. Most of these tables were prepared directly
from the data as they were collected and have interval widths which
are multiples of the units in which they were recorded. These units
were, in most cases, millimeters. A smaller number of the tables
represent an effort to approximate the tables which would have been
obtained had the measurements been made in inches and binary frac-
tions of an inch.

Chapter I discusses the problem of preparing frequency tables
in units other than those in which the data were measured and de-
scribes the "inch" bivariate and truncated tables (4-77 and 78-100
respectively). Chapter II contains the "inch" tables and Chapter III
those based on the original data units (Tables 101-310). The report
concludes with a brief bibliography and an index of the tables
included here.

The Survey and Its Sample

The methodology of this survey has been described in the first
report of this series (Laubach, L. L., J. T. McConville, E. Churchill
and R. M. White, Anthropometry of Women of the U. S. Army--1977,
Report No. 1 - Methodology and Survey Plan, Technical Report
NATICK/TR-77/021, U. S. Army Natick Research and Development
Command, Natick, Massachusetts, 1977). The basic univariate
statistics are given in the second report of the series (Churchill,
E., T. Churchill, J. T. McConville and R. M. White, Anthropometry
of Women of the U. S. Army--1977, Report No. 2 - The Basic Uni-
variate Statistics, Technical Report NATICK/TR-77/024, U. S. Army
Natick Research and Development Command, Natick, Massachusetts,
1977).

A brief description of the sample in terms of age, race, and
rank is given in Table 1.
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TABLE 1

DISTRIBUTION BY AGE, RACE AND RANK

No. of

Age Subjects Rank No. of

50 and up 3 Officers Subjects
40-50 25
30-40 100 0 0-6 36
20-30 810 0-1, 0-2, 0-3 308

under 20 393 Total 344

Total 1331 Enlisted

Race E-6, E-7 23

White 989 E-4, E-5 176
Black 302 E-2, E-3 357
Oriental 25 E-1 431
NA 15

Total 1331 Total 987

At the completion of this survey, a group of 257 male soldiers
were measured by the same measuring team using the same measuring
techniques. A description and summary statistics as well as
selected bivariate tables based on these data will be presented in
a later report (Churchill, E., T. Churchill, J. T. McConville and
R. M. White, Anthropometry of Women in the U. S. Army--1977, Report
No. 5 - Comparative Data for U. S. Army Men, Technical Report NATICK/
TR-77/029, U. S. Army Natick Research and Development Command, Natick,
Massachusetts, 1977).

The organization of both surveys provided that a series of "core"
measurements be made on each subject and that additional series of
measurements be made on subgroups of the survey samples. All the
bivariate frequency tables included in this report are based on the
full sample. For easy reference, the means and standard deviations
of these core measurements are listed in Table 2.
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TAJLE 2?
MLANS AND3 STAND~ARD OE.VlATiONS FOR THE CORE MEASURLML.NTS

V A mi A i... ME~AN > TA NOARJ VARIAiLE
NU E UEVlATION NAML

i 132o2l1) 19.156 WE.IGHT
2 lb24'J56 u.521 STATURE
i 13 3.+.9 u 5 J' SHOULu~El (ACK<CM1ALL) Hr-IW-1
4. 126,253 5.5id1 AXILLA HEIGHtT

A5 l16.295 50 62fa LUSTPOINT HEIW-iT

6 101*39u 5 4 e WAI, T HtIGHT
7 7o.3t7 4.37o Cr OTCH HEIGHT
6 63e795 #..67J BUTTOCK HE.ILHT

93 9 7.di99 2. t)'49 KNLECAP HEIGHT
32. t49 2.33 CALF HLIGHT

85,0 ~.77 3.5-32 S11TlNu ri~m
le 7i.640 3.4u5 EY4L HEIGH1T, SITrILNG

t3 330565 1. 7'8 SHOULDrI<-ELB06 LENGTH1
S14. 43.517 21ed 5 E.!3bFlNuLRTIP LENGTH

15 56.-J913 2*6UL. KNLC. HE~IGT#I SITTING

*16 .1.a,# .3! POPLITCAL i1EIoHT
17 57 .d 5L 3Uo 3 BUTTULK-KNEL LL.NGTr1
18 220,319 2.225 t3UzT bEPTH

ii 18.269 2.21l1 WAICST JLPTH
20 2o.24.7 1.b5o CHEtST LktAJ)Tr

21 25*5bk. 2.,#5t) WAIST 6READTH
22 35*3bb 20-#73 HIP~ 8- AJrH
2.3 42*a45 2023? SH1JULJL ttiliLLTJID) 3- rAJTH
2'. 3e.3tL 19567 NL.Ct ClmCtJMFLk NG;.
25 1G00. 3 oo 5. 4 .'I SHOJLJ.;.k C;lkCGUMFl-RLN0Lz

26 35o549 5.1-)4 CHE.T CI,< UMFtRENCi- AT SLYr
27 dd,2J.5 6.'.20 uU.3T ClkCUMFEKLNCC.
28 74.821 5*G.,1 LHLST CImGUMFLRENtGE 3L-J D3JST
29 71.01'. 00389L OfAST GIRCUMFL-<ENCE
30 95.517 tO.J37 HIIP LIRCUMFrRLNC(2

31 153.c644' 7.2oto VE(TICAL TtiUNK CI, CUMF--rrNCL.
32 3 7 s5 2u 29423 A<.,M SCY. IRCUMF~tNk.
33 26,675 2.294' rsICEPS Clt UmF------NC--, FLEMLD
34# 25.979 1.b24 F-LE30W C1~lCUMFLi'-c.4CE, FLr-XED
35 2'..o31 t-.04 FOREARM CIRCUMFLRL.NCE, FLLXEC.J
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TA3LE 2
MEANS ANU STANDARD DEVIATIONS FOR THE CORE MEASURtMENTS

VARIABLE MEAN STANDARD VARIA6LE
NUMBER DEVIATION NAME

36 14,706 9665 WRIST CIRCUMFERENCE
37 56,i1d &*591 UPPER THIGH CIRCUMFERENCE
38 34.d28 2.061 KNEE CIRCUMFERENCE
39 35,093 2,51 CALF CIRCUMFERENCE
40 20.734 1.24o ANKLE CIRCUMFERENCE

#1 14.999 1.063 SHOULDER LENGTH
'+2 37.858 2.353 INTERSCYE, BACK
,#3 33,169 1.7.5 INTERSCYE, FRONT
4. 41.971 3.169 BACK CURVATURE-BUST
45 35.3(o 3.479 BACK CURVATURt-WAIST

40 47.506 3.73o BACK CURVATURL-HIP
47 4u.853 2.b54 WAIST BACK LENGTH
48 3o.73b 2.b29 WAIST FRONT LENGTH
49 25.2o 2.084 NECK TO BUSTPUINT
50 23.1u 2,51b AXILLA TO WAIST

51 45.U54 2,o13 SLEEVE INSEAM LENGTH
52 53,797 2.962 SLEEVQ OUTSEAM LENGTH
53 72.93e 5.461 CROTCH LENGTH
5-+ 54 ,2t l,6Jo HEAD CIRCUMFERENCE
55 1,. b14 .539 HEAD BREADTH

56 1.708 .671 HcAO LENGTH
57 9.883 .523 PALM LENGTH
58 7.819 .336 HAND BREADTH
59 13.448 .657 HAND CIRCUMFEkrNCE
60 17,443 .902 HAND LENGTH

61 179853 o985 INSTLP LENGTH
62 24.319 1,e51 FOOT LENGTH
63 30.790 19427 HEEL-ANKLL. CIRCUMFERENCE
64 8.86b .515 FOOT BREADTH
65 6.089 .411 HELL BRtADTH

o6 22o609 1.145 FOOT CIRCUMFERENCE
o7 23s480 192o4 INSTEP CIRCUMFERENCE
68 10.85b 1,0.7 ANKLE HEIGHT
69 b.463 .543 SPHYRION HEIGHT
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Chapter I

METHODOLOGY: "INCH" AND TRUNCATED TABLES

The basic concept of a bivariate frequency table is a simple one--
we set up a series of intervals or categories based on a pair of
variables, and then observe how many individuals in a given sample or

population fall into each of these categories. It is assumed that these
intervals will spread out over the entire range of values for these
variables and that there will be an interval to which each individual
belongs. This, as a matter of fact, is how the majority of tables in
this report were prepared. We have also included a number of tables
prepared somewhat differently and, in the following paragraphs, we
describe these "inch" and truncated frequency tables.

The "Inch" Bivariate Tables

Frequency tables--be they univariate, bivariate, or of an even
greater number of variables--ordinarily are based on intervals which
are multiples of the units of measurement in which the data were
measured and recorded. A problem arises, therefore, in the presentation
of body size data, measured in millimeter units, to those users of such
data who continue to base their designs on inch, half-inch and quarter-
inch units.

The nature of the problem in creating "other unit" tables and
possible approaches to its solution are worth brief mention. Often,
for example, one of the measurements involved in a bivariate frequency
table is stature, a dimension usually measured bv anthropometrists to,
as best the measurer can judge, the nearest millimeter. In making a
frequency table for stature with intervals such as 60"-61", 61"-62" and
so forth, we find that the limits of the 61"-62" interval are, in
millimeters, from 1549.4 to 1574.8. Clearly, any individual with a
recorded stature of from 1550 to, and including, 1574 falls within this
interval. The problem is the handling of those with recorded values
of 1549 or 1575. A value recorded as 1549 can represent a stature as
low as 1548.5 or as high as 1549.5; some individuals measured as 1549
thus belong in the 60"-61" category, others in the 61"-62" group.
Similarly, some of the 1575's belong in the 61"-62" interval, others
in the 62"-63" group. We can ignore this problem and follow a simple
procedure of putting everyone with recorded values between 61 and 62
inches (that is, 1550-1574 millimeters) in the interval, everyone
with recorded values between 62 and 63 inches (1575-1600 millimeters)
in the next, and so forth. One problem with this approach is that we
jump back and forth, sometimes combining 25, sometimes 26 sets of
millimeter values into a single inch unit.
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In making univariate tables with intervals of at least a full

inch, the approach just described would seem quite practical. The
actual interval widths will be either 0.984" or 1.024" wide and the
errors in the interval endpoints would not be larger than about 0.02".
The errors, however, increase as one goes from univariate to bivariate
tables and the presumptive interval widths decrease. Thus, take--
from a practical point of view--an extreme case: a bivariate table
with indicated one-quarter inch intervals for both variables. This
approach creates intervals actually either 6 millimeters or 7 millimeters
wide. The "boxes" in the bivariate table are thus 6 x 6 = 36, 6 x 7 = 42,
or 7 x 7 = 49 mm2 in area. A true 1/4" x 1/4" double interval would
inclu:de 0.0625 square inches, but in such a converted table the area
would range from 0.0558 to 0.0759 square inches; the larger of these
values being 36 percent larger than the smaller, and the frequency
counts for roughly half the entries in the table being in error about

18 percent, hardly an acceptable level of accuracy.

A second approach would be to establish tables essentially following
the method just discussed and then adjusting the results to compensate
for the unequal interval widths. Thus, for example, in the case of
the one-inch intervals, the frequencies obtained would then be multiplied
by 1.016 (= 25.4/25) or by 0.977 (= 25.4/26) depending on whether 25 or
26 millimeter intervals were combined to make a one-inch interval, and
shorter intervals can be treated similarly. While some slightly
awkward results are obtained when using this method with bivariate
tables (the row, or column, totals for one variable depend somewhat on the
distribution of the other variable), it would appear to be a reasonable
one. We are, however, not aware of any use made of this method with
anthropometric data.

A third approach--the one which we have used--handles the problem
of the overlapping values, the 1549 and the 1575 in the example we
considered earlier, as follows. Since the bottom of the 61-62" interval
is 1549.4 and a recorded value of 1549 presumably represents the range
of 1548.5 to 1549.5, there is only a 0.1-millimeter overlap. Thus, if
there were many individuals with recorded statures of 1549 and if there
were no solid reason for not supposing them distributed more or less
evenly over the 1549 +0.5-millimeter range, we might expect that about
one-tenth of them exceeded 61", while nine-tenths of them were shorter.
Similarly, since the upper limit of the 61"-62" interval is 1574.8
millimeters, we would expect about three-tenths of the individuals with
recorded statures of 1575 to fall in the subinterval of 1574.5-1574.8
millimeters. The frequency count for the 61"-62" interval, one may thus
argue, should include one-tenth of those individuals with recorded
statures of 1549 millimeters, everyone with values from 1550 to 1574,
and three-tenths of those with the value 1575. Equivalently, for each
individual with a value of 1549, we can add 0.9 to the 60"-61" interval
and 0.1 to the 61"-62" interval. For each individual with a value of
1575, 0.3 is added to the 61"-62" interval and 0.7 to the next larger
interval.
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This approach extends easily--with the help of a computer--to the
bivariate case. The following diagram (Figure 1) shows the treatment
assigned to an individual with a recorded stature of 1575 millimeters
and a recorded bustpoint height of 1092 millimeters. In univariate
tables, this individual would be counted as 0.3 in the 61"-62" range
and 0.7 in the 62"-63" range for stature and as 0.7 in the 42"-43"
range and 0.3 in the 43"-44" range for bustpoint height. In the
bivariate table, this person is counted as 0.3 x 0.3 or 0.09 in the
61"-62"--43"-44" box, and, as shown in the diagram, 0.21, 0.21, and
0.49 in the three other boxes.

By using the method just described, a set of about 100 bivariate
frequency tables with interval widths and interval end points which
are either integer multiples or binary fractions of an inch have been
prepared and are presented in the next chapter. To distinguish these
tables from those constructed in terms of the measurement values as
they were recorded, we shall call them "inch" bivariates in this report.
These tables are presented in Tables 4 through 100 of this report.
They are listed in the order of their presentation in the List of
Tables starting on page 5 and are doubly listed (that is, both as
stature and bust circumference and bust circumference and stature) in
alphabetic order in the index at the end of this report.

The Truncated Tables

We have, in a few cases, provided both complete and truncated
versions of a single table. This has been true, in particular. of tables
which involve bust, waist, or hip circumference. The rationale of these
truncated tables is illustrated by a consideration of the distribution
of weight. The range of weight in the survey sample is from 88 to 27 .8
pounds, a spread of almost 200 pounds. For tables with a maximum of
22 intervals, such a spread will require, for all practical purposes,
interval widths of 10 pounds, resulting in a table such as Table 3a.
Not only are these intervals rather wide, but, because of the large
difference between the largest and the next to largest weights, a
substantial number of the rows in the table are empty. If, on the
other hand, we use only data for the central 99% (approxim;itelv) of
the sample, the range is from 91.8 to 199.5 pounds with a spread of
only 107.7 pounds, and an interval width of 5 pounds becomes possible.
Similarly, the range for bust circumference is from 27.11 to 50.57
inches, just too large for one-inch intervals, while all but a single
subject fall in a 27 to 47-inch range. Tables based on slightly

truncated samples should, in general, be as useful for most design
studies as those based on the full sample since the few otutlvers
eliminated in the truncation will, as a rule, usually be ignored whether
they appear in the tables or not. Table 3b includes all but the four
women who weighed less than 90 pounds and the six who weighed over 200
pounds. As one might expect, the subject with the 51" bust was

among these weighing over 200 pounds. As the "total" figure at the
lower right corner of the table indicates, this group of subjects
constituted 99.2% of the sample.
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Figure 1. A schematic diagram of bivariate distribution.
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Chapter II

THE "INCH" BIVARIATE TABLES

Tables 4 through 100 were prepared using the procedure described
in Chnpter I.

The entries In these tables are expressed in percentages of the
total sample, rounded to the nearest tenth of one percent. Column and
row totals were obtained by adding the unrounded table entries and
were then rounded. It should be noted that these tables are subject
to the rules for the arithmetic of approximate numbers and that the
entries in a given column (or row) as ti.ted sometimes do not add to the
listed total. Thus, for example, since a listed value of .1 could
represent, among other values, .06 or .14. the sum of the two values
(each listed as .1) might be .12 (the sum of .06 and .06) and be
listed as .1, or .20 (the sum of .06 and .14) and be listed as .2,
or .28 (the sum of .14 and .14) and be listed as .3. Such differences
will rarely be larger than one or two tenths of a percent. Entries of
.0 indicate percentages between .00 and .05Z; entries which are true
zeroes have been left blank.

Interval endpo,,ts are labelled in a normal fashion when the interval
widths are either full or half inches. Because of the somewhat in-
flexible nature of the computer-printout, we have used a non-standard
labelling method for those relatively few tables with interval widths
of quarter- or eighth-inches; the digit to the right of the "decimal
point" represents the number of quarters (or eighths, as is appropriate)
beyond the Integer value of inches. The Interval endpoints for head
breadth, for example, will be labelled, 5.0, 5.1, 5.2, 5.3, 5.4, 5.5,
5.6, 5.7, 6.0, etc., Indicating values of 5", 5 1/8", 5 2/8", 5 3/8",
5 4/8", 5 5/8", 5 6/8", 5 7/8", 6", and so forth.
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Chapter I:i

THE STANDARD BIVARIATE FREQUENCY TABLES

The tables in this section (Tables 101-310) include about 200
bivariate frequency tables based on data from the women's survey and
using intervals which are integer multiples of the unit of measurement.
All the full-sample ("core") measurements were recorded in millimeters
except weight which was measured to the nearest quarter of a pound.

Maximums of 25 rows and 25 columns were chosen for reasons of
computational simplicity and because tables of approximately that size
were deemed close to optimum for providing the viewer with a clear
impression of the general pattern of the interrelationship of the
variables involved. Most of the interval widths are 5, 10, 15, or
20 millimeters; when such is the case the interval endpoints end in
.25 or .75 centimeters to reduce the effect of any possible tendency
to overuse O's and 5's as final digits. Midpoint values, in centimeters
or pounds, are listed to the left of each column and above each column.

The values at the top of the columns are printed on two lines and are
to be read as a single number. Thus:

156
.25

indicates the number 156.25.

Below each table we have listed the mean and standard deviation
for both variables, the correlation coefficient for the pair,
regression equat ions for each variable in terms of the other variable,
and standard errors of estimate associated with these equations. These
statistics are based on the units in which the table is labelled. Where,
as is usual, both units are centimeters, the means, standard deviations,
the standard errors of estimate, and the constant terms in the
regression equations may be converted to inches by multiplying by
0.3937. The slopes of the regression lines--the coefficients of "x"

and "v"--do not change when, as in this case, the same change in units
is made in both variables.

When weight is one variable, the following rules apply:

a. When weight is the "estimated" variable, and its unit is to
be changed to kilograms, divide the slope, the constant, and the
standard error by 2.2:

Thus the equation for weight in terms of stature:

W = 1.56 S - 122.00 (SE=16.22) in pounds and centimeters
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becomes:

W I
= 0.709 S - 55.45 (SE=7.37) in kilograms and centimeters.

b. When weight is the "estimated" variable, and the unit of the

other variable is to be changed from centimeters to inches, multiply

the slope by 2.54:

WI = 3.962 S - 122.00 (SE=16.22) in kilograms and inches

c. When weight is the estimator, and its unit is to be changed

to kilograms, multiply the slope by 2.2:

Thus, the equation for stature in terms of weight:

S = 0.18 W + 139.16 (SE=5.52) in centimeters and pounds.

becomes:

S = 0.396 WI + 139.16 (SE=5.52) in centimeters and kilograms.

d. When weight is the estimator and the unit of the other variable

is to be changed to inches, divide all values by 2.54:

S = 0.0709 W 1 + 54.79 (SE=2.17) in inches and pounds.
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STATURE 153 dUST DEPTH 218
WEIGHT 12 CHEST BREADTH 226

CHEST CIrCUMFeRENCE AT SCYE 31
BACK CURiATURE-HIP WITH... GHEiT IRCUMFLRLNCE AT SZYE 86

BACK CJRVATURE-BUST 2a7 CHEST CIRCUMFERENCE AT SCVE 249
BACK CURvATUrE-WAIST 288 CHEST CIRsUMFERLNCE BELOW BUST 32
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CHEST CIRCUMFERENCE Bt.LOW BUST 87 CROTCH HEIGHT 193
CHEST CIRCUMFERENCE BELUW BUST254 HIP BREADTH 200
HIP CICUMFERENCL 34 HIP CIRCUNFtRENCE 201
HIP CIRCUMFERLNCE 89 KNEE HEIGHT 19d
HIP CIRCUMFERENCE 256 STATURE 1)b
INTERSCYE BACK 37 WAIST HEIGHT lba
INTERS YE BACK 91
INTERS;VL FRONT 38 CALF CIRCUMFR6NC WITH...
INTERSCYL FRONT 92 ANKLE CIPCUMFLRENCE 280
NECK CIRCUMFERENCE 28 KNEE CIRCUMFLRENCE 279
NECK CIRCUMFERENCE 85
NECK TJ BUSTPOINT 41 CALF HLIIH[ WITH...
NECK TJ BUSTPOINT 95 ANKLE "LIGHT 206
SHOULDZR CIRCUMFERENCE 245 BICEPS CIRCUNFEKENCE, FLEXED 205
SHOULDER LENGTH 36 BUTTOCK HEIGHT 199
SLEEVE INSEAM 43 CROTCH HEIGHT 195
SLEEVE INSEAM 97 KNEE HEIGHT 202
SLEEVE OUTSEAM 44 STATURE 138
SLEEVE OUTSEAM 98
STATURE 7 CHEST BREAJTH WITH...
STATURE 78 BACK CURVATURE-BUST 228
STATURE 147 BUSTPOINT HEIGHT 181
VEWTICAL TRUNK CIRCUMFERLNCE 257 BUST GIR:UMFERENCE 226
WAIST 3AGK 39 BJST DEPTH 216
WAIST 3ACK 93 CHEST CIRCUMFERLNCE AT SCYE 225
WAIST ;IRCUMFLRENCE 33 CHLST CIRCUMFERcNCE BELOW dUST227
WAIST >IRCUMFERENCE 6 HIP BREADTH 223
WAIST CIRCUMFERENCE 255 SHOULDQR BRLADTH 224
WAIST FRONT 40 SHOULDER LLNGTH 26
WAIST FRONT 94 WAIST BREADIH 222
WEIGHT 117 WEIGHT 111

BUST JEPTH WITH... CHEST CIRGUMFLRENCE AT SCYE WITH...
BUSrPOINT HEIGHT 180 AXILLA HEIGHT 174
BUST CIRCUHFERLNCE 218 aACK CURVATURL-BUST 253
CHEST JREADTH 216 BUSTPOINT HEIGHT 183
CHEST ;IRCUMFERENCE AT SCYL 217 BUST CIRCUMFERENCE 31
CHEST CIRCUMFLRENCE BELOW BUST219 BUST CIRCUMFERENCE 86
WAIST JEPTH 215 BUST CLRCUMFERENE 2.9
WEIGHT 109 BUST DEPTH 21?

CHEST BREADTH 225
BUTTOCK-KNEL LENkpTH WITH... CHEST CIRCUMFERENCE bELOW BUST250

KNEE HEIGHT, SITTING 213 HIP CIRCUMFERENCE 252
POPLITEAL HEIGHT 21 SHOULDEk CIRCUMFERENCE 244
STATURE 145 WAIST CIRCUMFLRLNCE 451
WEIGHT 10 WEIGHT 116

BUTTOCK HtIGMT WITH... CHEST CIRCUMFLKENCE dELOW BUST WITH...
BUTPOINT HEIGHT 179 BACK CURVATURe-dUST 2b1
CALF HEIGHT 199 BUSrPOINT HEIbHT 185
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3UST CiRCUMFeReNCE 32 E¥L HEIGHT, SITTING WITH...

BUST CIRCUMFERENCE 87 KNEE HEIGHT, SITTING 210
BUST CIRCUMFEkLNCE 25' SITTIN6 HEIGHT 207

BUST DZPTH 219 STATURE 140

CHEST !REAUTH 427

CHEST CIKCUMFERENGt Ar SCYE 250 FOOT GREADTH WITH..
HIP CIiCUMFcRkNCE 260 FOOT LiNGTH 302

SHOULERK CIRCUMFEALNC6 24b FOOT CIRCUMFLRLNC. 309
WAIS| ;IKCUMFLkLNCE 259 FOOT LENGTH 7'.

WEIGHT 118 HELL BREADTH 308
INST.P LENGTH 30o

LOTCH HEIGHT WITH*..
BUSTPOINT HEIGHT 178 FOOT CIRCUMFLKENCE WITH,,.

BUTTOCK HLIGHT 193 FOOT BREADTH 309

CALF HEIGHT 195 INSTEP CIRCUHFEK<NCE 310

LROTCH LENGTH 197 FOOT LENGTH 76

HIP CIRCUMFERENCE 22 FOOT LENGTH 304

HIP C;ICUMFERENCE 8.

KNEE HEIGHT 20 FUOT LF.NGTH WITH*..

KNEE HEIGHT 194 FOOT BREAUTH 710

SHOULDER (ACRUMIALEI HEIGHT 170 FOOT BREADTH 302

SITTIN HEIGHT 196 FOOT CIRCUMFERLNCE 76

SPHYRION HEIGHT 23 FOUf CIRCUHF RENCL 30o

STATURE b HAND LENGTH 297

STATUR- 145 HEEL-ANKLE CIRCUMF:_LNCE 73

WAIST cIkCUmFLRLNCL 21 Hc-&.ANKLL LIkCUIF:uRLNCE 301

WAIST CIkCUHFERENCE 83 HLLL BREADTH 75
WAIST HEIGHT 15 HLEL BRLAOTH 303

WAIST EI.:HT 187 INST.P CIkCUMFLKENCE 77

WEIGHT 106 INSTEP CIRCUMFE rNCE 305
INSTQP LENGTH 72

CkOTCH LNNUTH WITH... INSTEP LENGTH 3D0

CROTCH HEIGH( 197 STATURL 164

STATURE Ibi
WAIST 3ACK 61 FOREARM GIRLUMFLRLNCE, F&EXED WITH**.

WAIST CIkGUMFERENCE 47 ARM SCYE CIKCUMFERENCE 271

WAiST CIKCUMFERLNCE 10 BICEPS LIRCUMFtRENLE, FLEXED 273

WEIGHT 129 ELBOW CIRCUMFKENCaj FLEXED 27'
HANU CIKGUMFERENCc. 27b

LLBOW-FI4GERrIP LENGTH WITH.. WRIST CIRCUMFLRLNCE 275

SHOULOER-ELBO% LLNGTH 25
4HOJLW R-cLBOW LENGTH 211 HAND dRLAOTm WITH...

SIfTINi HEIGHT 208 HAND CIRCUMFEKENCE 299

STATURE 142 HANO LtNGTH 70
HAND LENGTH 295

ELBOW CIRCUMFERLNCE, FLEXQD WITH... PALM LENGTH 298

ARM SCYE CIRCUMFERLNCE 270

BICEPS CIRCUNFExLNCGE FLEXED 272 HAND CIRCUMFERENCE WITH...

FOREARI CIRCUMFERQNCL, FLEXED 2?4 FOREARM CIRCUMFERENCE, FLhiXLD 27b
HANG BREADTH 299
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HAND LENGTH ?7 SHOULDER BREADTH 232
HAND LENGTH 296 WAIST BREADTH 229
WRIST CIRCUMFERENCE 277 WEIGHT 113

HAND LENGTH WITH... HIP CIRCUMFERENCE WITHo.
FOOT LENGTH 297 BACK CURVATURE-HIP 268
HAND BREADTH 70 BUST CIRCUMFERENCE 34
HAND BREAUTH 295 BUST CIRCUMFERENCE 89
HAND CIRCUMFERNC. 71 BUST 6IRGUMFLRENCE 256
HAND CIKCUMFERLNCE 296 BUTTOCK HEIGHT 201
PALM LENGTH 69 CHEST CIRCUMF.kLNC: AT SCYE 252
PALM LENGTH 294 CHLST CIRCUMFERENCE BELOW BUST260
SIATURE 1b CROTCH HEIGHT i!

CROTCH HEIGHT 84
HEAD BREADTH WITH,. HIP BREADTH 233

HEAD CIRCUMFQR NCE 66 STATURE 9
HEAD CIRCUMFERLNCC 291 STATUAE 80
HEAD LENGTH 68 STATURE 149
HEAD LENGTH Z93 UPPER THIGH CIRCUMFERENCE 261

WAIST CLrCUMFLRtNCE 45
HEAD GIR;UMFERENCE WITH*. WAIST CIRCUMFERENCE 99

HEAD BREADTH 66 WAIST CIRCUMFERENCE 262
HLAD BREADTH 291 WAIST HEIGHT 18
HEAD LENGTH 67 WAIST HEIGHT 82
HEAD LENGTH e92 WEIGHT 120
NECK CIRCUMFERENCE 243
STATURE 1b2 INSTEP CIRCUMFERENCE WITH...
WEIGHT 130 FOOT GIRCUMFLkJ(NCE 310

FOOT LENGTH 77
HEAD LENGTH WITH... FOOT LENGTH 305

HEAD BREADTH 68 INSTEP LENGTH 307
HEAU BlADTH 293
HEAD CIRCUMFERENCE 67 INSTEP LENGTH WITH...
HEAJ CIRCUMFEkLNCE 292 FOOT dREADTH So

FOOT LENGTH 72
HEEL-ANKLE CIRCUMFERENCE WITH... FOOT LLNGTH 300

ANKLE CIRCUMFERENCE 281 INSTEP CIRCUMFLRENCE 307
FOOT LENGTH 73
FOOT LENGTH 301 INTERSCYE BACK WITH...

BACK CURVATURE-BUST 283
HcEL BREADTH WITH... dACK CURVATURL-HIP 285

FOOT BREADTH 308 BACK CURVATURE-WAIST 284
FOOT LeNG7 75 BUST CIR;UMFRENCE 37
FOOT LENGT, 303 BUST CIRCUMFERENCE 91

INTLKSCYE FRONT 53
HIP BREADTH WITH*. INTEPSCYE FRONT 2dz

BACK CJRVATURE-HIP 23. SHOULDER BRLAOTH 237
BUTTOCK HEIGHT 200 SHOULDLR CIRCUMFERE.NCE 29
CHEST 3READTH 223 SHOULDER LENGTH 50
HIP ClRCUHF4RtNCE 233 STATURE 161
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WAIST 3ACK 54
WEIGHT 122 NECK TO BUSTPOINT WITH...

BUST CIRCUMFERENCE 41
INTLRSCY- FRONT WITH... BUST CIRCUMFERLNCE 95

BUST CIRCUMFtRENCE 38 NECK CIRCUMFERENCE 2-0
BUST CIRCUMFERENCE 92 WAIST BACK 57
INTERSCYE BACK 53
INTERSCYE BACK 282 PALM LENGTH WITH..
SHOULDER BREAOTH 238 HAND BREADTH 298
SHOULDER CIRCUMFLRLNCE 30 HANJ LENGTH 69
SHOULDER LENGTH 51 HAND LENGTH 294
STATURE 152
WAIST FRONT 55 POPLITEAL HEIGHT WITHDo
WEIGHT 123 BUTTOCK-KNEE LENGTH 21'

KNEe HEIGHT, SITTING 212
KNEE CIRCUMFERENCL WITH... STATURE 144

ANKLE CIRCUMFERLNCE 49
CALF CIRCUMFERLNCE 279 SHOULDER-ELBOW LENGTH WITH,.
KNci HEIGHT 204 ELdOW-FINGERTIP LENGTH 25
UPPER THIGH CIRCUMFERENCE 48 rLBOW-FIN(.rkTIP LENGTH 211
UPPER THIGH CIRCUMFERENCE 278 STATURE 141

KNe.E HEIGHT WITH... SHOULDER BREADTH WITH,..
BUTTOCK HEIGHT 198 CHEST BREADTH 224
CALF HEIGHT 202 HIP BREA)TH 232
CROTCH HEIGHT 20 INT RSCYE BACK 237
CROTCH HEIGHT 194 INTERSCYE FKONT 238
KNEE CIRCUHFERENCE 204 SHOULDER iIRCUMFLRENCE 235
KNEL HEIGHT, SITTING 203 SHOULDR LLNGTH 27
SPHYRIJN HEIGHT 24 SHOULER LENGTH 236
STATURE 137 SHOULDER (ACROMIALE) HEIGHT 171
WAIST HEIGHT 16 WEIGHT 114
WAIST HEIGHT 189

SHOULL.R LIRCUNFERtNCL WITH...
KNEE HEI.HT, SITTING WITH... BUSTPOINT HEIGHT 182

BUTTUCK-KNLE LENGTH 213 3UST CIRCUMFERLNCE 245
EYE HEIGnT, SITTING 210 CHEST CIRCUMFREi4CE AT SCYE 244
KNEE HEIGHT 203 CHEST CIKCUMFERENCt BELOW aUST2vb
POPLITEAL HEIGHT 212 INTERSCYE BACK 29
SITTING HEIGHT 209 INTERSCYE FRONT 30
STATURE 143 NECK ClRCUMFERNCt 239

SHOULOtk BREADTH 235
NECK CIRCU1FLRtNCE WITH... SHOULDER LENGTH 248

BUST CIRCUMFERENCE 28 SHOULDER (ACROMiALEI HEIGHT 172
BUST CIRCUMFER&NCE 85 STATURE 146
HEAD CIRCUMFERENCE k43 WAIST CIRCUMFLRENCE 247
NECK TO BUSTPOINT 240 WEIGHT 115
SHOULDER CIRCUMFERENCE 239
SLELVE INSEAM 241 SHOULDER LENGTH WITH.,.
SLEEVE OUTSEAM 242 BuST CIRCUMFERtNCE 36
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CHEST 3REAUTH 26 WAIST FRONT 64
INTERSGYE BACK 50
INTERSCYE FRONT 51 SPHVRION HEIGHT WITH...
SHOULDER BREADTH 21 CROTCH HEIGHT 23
SHOULD:R BREADTH 236 KNEE HEIGHT 24
SHOULDER CIRCUMFERENCE 248 STATURE l6b
SLELVE OUTSEAM 52 WAIST HEIGHT 19
WAIST CIRCUMFERENCE 46

STATURE WITH...
SHOULDER (ACROMIALE) HEIGHT WITH... ANKLE HEIGHT 165

AXILLA HEIGHT 16 AXILLA HEIGHT 132
BUSTPOINT HEIGHT ib8 AXILLA TO WAIST 158
CROTCH HEIGHT 170 BACK CURVATUKE-BU,[ 153
SHOULDER BREADTH 171 BACK CURVATURE-HIP 155
SHOULDER CIRCUMFLRENCE 172 BACK CURVATURE-WAIST 154
STATURE 4 BUSTPOINT HEIGHT 133
STATURE 131 6UST CIKCUMFERENCE 7
WAIST 3ACK 14 BUST CIRCUMFERENCE 78
WAIST AEIGHT 169 BUST CIRCUMFERENCE 14?
WEIGHT 102 BUTTOCK-KNEE LENGTH 145

BUTTOCK HEIGHT 136
SITTING HEIGHT WITH,,. CALF HEIGHT 138

CROTCH HEIGHT 196 CROTCH HEIGHT 6
ELBOW-FINGERTIP LCNGTH 208 CROTCH HEIGHT 135
LYE HEIGHT, SITTING 207 CROTCH LENGTH lbi
KNEE HEIGHT, SITTING e09 -LBOW-FINGEkTIP LENGTH 142
STATURE 139 EVE HEIGHT, SITTING 140
WEIGHT 107 FOOT LENGTH 164

HAND LLNGTH LbS
SLrEVE INSEAM WITH*. HEAD CIRCUMFERENCE 162

BUST CIRCUMFERLNCE 43 HIP CIRCUHFERLNCL 9
BUST CIRCUMFERENCE 97 HIP CIRCUMFERENCE 80
NECK CIRCUMFERENCE 241 HIP 4IRCUMFLRENGE 1*9
SLEEVE OUISEAM 65 INTERSCYE BACK 151
SLEEVE OUTSEAM 290 INTERSCYE FRONT 152
STATURE 12 KNEE HEIGHT 137
STATURE 159 KNEE HEIIHT, SITTING 143
WAIST 3ACK 59 POPLITEAL HEIGHT 1#
WAIST FRONT 03 SHOULDER-ELBOW LENGTH 141

SHOULDEK CIRCUMFERENCE 146
3LEEVE OUTSEAM WITH... SHOULDER (ACROMIALEI HEIGHT 4

BUST CIRCUMFERENCE 44 SHOULDER (ACROMIALE) HEIGHT 131
BUST CIRCUMFERENCE 98 SITTINU HEIGHT 139
NECK CIRCUMFERENCE 242 SLEEVE INSEAM L2
SHOULDER LENGTH 52 SLEEVE INSEAM 159
SLEEVE INSEAM 65 SLEEVE UUTSEAM 13
SLEEVE INSEAM 290 SLEEVE OUTSEAM loO
STATURE 13 SPHYRION HEIGHT lb6
STATURE 160 VERTICAL TRUNK CIrCUMFLRENCE 150
WAIST 3ACK 60 WAIST tACK 10
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WAIST 3ACK 156 BUST L;IRCUNFERENCE 33
WAIST ,IRCUMFEiRENCE a BUST CIRC UMFFRENCE 88
WAIST CIRCUMFERENCE 79 BUST CIRCUMFERENCE 255
WAIST ;IRCUMFERENCE 148 CHEST CIRCUMFERENCe AT SCYE 251
WAIST FRONT 11 CHEST CIRCUMFER4NCL BELOW BUST259
WAIST FRONT 15? CROTCH HEIGHT 41
WAIST HEIGHT 5 CROTCH HEIGHT 63
WAIST HEIGHT 134 CROTH LENuTH 47
WEIGHT 101 CROTCH LENGTH L00

HIP CIRUNFLRENCE .45
UPPER THIGH CIRCUHFRENCc WITH... HIP CIRCUMFERENCE 99

HIP CI.tCUMF.RLNCE 267 HIP &;IRCUMFERENCE 262
KNEE CIRCUMFERENCE 48 SHOULOER CIK.CUHFER-.NCE 247
KNrE CIRCUMFERr.NC6 270 SHOULdeR LENGTH 1,6

STATURE 8
VERTICAL TRUNK CIRCUMFLRENCE WITH... STATURrC 79

dUST CIRCUMFERENCE 257 STATURE 148
STATURE 150 WAIST BACK Z,4
WEIGHT 121 WAIST BREADTH 230

WAIST DEPTH 221
WAIST BACK WITH... WAIST FRONT 205

AXILLA TO WAIST 56 WAIST HEIGHT 17
BUST CIRCUMFERENCE 39 WAIST HEIGHT 81
BUST CIRCUMFERENCE 93 WAIST HLIGHT 192
CROTCH LENGTH 61 WEIGHT 119
INTERSCYE BACK :4
NECK TO BUSIPOINT 57 OAISF DEPTH WITH,.
SHOULDER (ACROMIALE) HEIGHT 14 BUST DEPTH 215
SLEEVE INSEAM 59 WAIST BrEAOTH 220
SLEEVE OUTSEAM 61 WAIST CIRCUMFERLNCE 221
STATURE Lo WAIST HEIGHT 19O
STATURE 15o WEIGHT 110
WAIST k IRCUMFLRENCE 264
WAIST FRONT 5o WAIST FRONT WITH...
WAIST FRONT 289 AXILLA TO WAIST 62
WEIGHT 127 BuST CIKCUMFLR NC, 40

BUST CIRCUMFERENCE 94
WAIST BREAOTH WITH... INTERSCYE FKONT 55

BACK CJRVATURt-WAIST 231 SLEEVE ISEAM 63
CHEST 3READTH 222 SLEEVr OUTSLAM b4
HIP BR,7ADTH 229 STATUR . 11
WAIST ,IkCUMFERENCE 230 STATURE ±5'
WAIST DEPTH 220 WAIST 8ACK 56
WAIST 4EIGHT 191 WAIST BACK 289
WEIGHT 112 WAIST CIRCUNF-KENCE 2o5

WEIGHT 128
WAIST CIACUMFt.RENCE WITH...

AXILLA TO WAIST 266 WAIST HEIGHT WITH...
BACK CJRVATURt-WAIST 263 BUSTPOiNT HEIGHT 177
BUSTPOINI HEIGHT 18b BUTTOCK H.IGHT 168
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CROTCH HEIGHT 15 WRIST CIRCUMFERLNCL WITH...
CROTCH HEIGHT 187 FOREARM CIRCUHFERLNCEP FLEXED 275
HIP CI'CUMFLRENCL 82 HAND CIRCUMFERENCE 277
HIP CIRCUMFERENCE 18
KNLE HEIGHT 16
KNtt HEIGHT 189
SHOULDER (ACROHIALE) HEIGHT 169
SPHYRIUN HEIGHT 19
STATURE 5
STATURE 134
WAIST 3READTH 191
WAIST CIRCUMFc.RENCE 17
WAIST CIRCUMFERLNCE 81
WAIST ;IKCUNFERLNCE 192
WAIST JEPTH 190
WEIGHT 105

WEIGHT WITH...
AXILLA HEIGHT 103
BACK CJRVATURL-BUST 124
BACK CJRVATURE-HIP 126
BACK CJRVATURE-WAIST 125
BUSTPOINT HEIGHT 104
BUST CIRCUMFERENCE 117
BUST DEPTH 109
BUTTOC(-KNEE LENGTH 108
CHEST 3RLAOTH 111
GHEST CIkCUMFERENCE AT SCYE 116
CHEST CIRCUMFERENCE BELOW BUST1I8
CROTCH HLIGHT 106
CROTCH LENGTH 129
HEAD CIRCUMFERENCE 130
HIP BREADTH 113
HIP CIRCUMFERENCE 130
INTERS;YE BACK 122
INTEKSCYE FRONT 123
SHOULDER BREADTH 114
SHOULDER CIRCUMFLRENCE 115
SHOULDER (ACROMIALL) HEIGHT 102
SITTING HEIGHT 107
STATURE 101
VERTICAL TRUNK CIRCUMFERENCE 121
WAIST :ACK 127
WAIST 3READTH 112
WAIST ;IRCUMFERENCE 119
WAIST 3EPTH l0
WAIST FRONT 128
WAIST HEIGHT 105
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