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All Navy aircraft are required to accommodate,

. anthropometrically, ninety percent of the user population.
Some designs have been criticized for their low accommo-

. dations but those accommodations have never been quantified.
The purpose of this thesis was to quantify the accommoda-
tion, by each type of operational Naval aircraft, of

populations of Naval aviation personnel of 1964, 1969, and ——
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1975. The Computerized Accommodation Percentage Evaluation
(CAPE) model was used to generate data points since only
summary statistics were available for two of the popula-
tions. ZEach subject of every population was checked against

| the requirements of the design specification, and against

; the limitations of each aircraft. All aircraft were found

; to accommodate more than ninety percent of the 1975 popu-

lation. Time related changes in the populations were noted

and unexplained inconsistencies in the data were discovered.

3 Possible sources of error were discussed and potential

R so.utions proposed.
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ABSTRACT

All Nayy aircraft are required to accommodate,
anthropometrically, ninety percent of the user population.
Some designs have been criticized for their low accommo-
dations but those accommodations have never been quantified.
The purpose of this thesis was to Quantify the accommoda-
tion, by each type of operational Naval aircraft, of
populations of Naval aviation personnel of 1964, 1969, and
1975. The Computerized Accommodation Percentage Evaluation
(CAPE) model was used to generate data points since only
summary statistics were available for two of the popula-
tions. Each subject of every population was checked against
the requirements of the design specification, and against
the limitations of each aircraft. All aircraft were found
to accommodate more than ninety percent of the 1975 popu-
lation. Time related changes in the populations were noted
and unexplained inconsistencies in the data were discovered.
Possible sources of error were discussed and potential

solutions proposed.
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I. INTRODUCTION

The Human Engineering Design Criteria for Military
Systems, Equipment and Facilities {MIL-STD-1472B] states
the requirement for anthropometric accommodation of
equipment users:

Design and sizing shall insure accommodation, com-
patibility, and maintainability by at least 90
percent of the user population. Generally, design
limits shall be based upon a range from the 5th
percentile to the 95th percentile values for
critical body dimensions.

For the special case of Naval Aircraft cockpits, the
accommodation criterion was enlarged in 1973 to include the
central 95 percent of the user population [NAVAIR SD-24K,
1973]. The anthropometric description of the population is
based on data collected in 1964. Although a future survey,
scheduled for 1981, will provide a more curreant description
of the anthropometric features of Naval aviation personnel,
aircraft now being designed for production snd use well into
the future are being designed to accommodate the 1964 popu-
lation. The F-18, projected to become operational in 1882
will be built to accommodate the pilots of 1964. Other
designs, {f they have advanced much beyond the concept

stage, are comnitted to the same aircrew accommodation

standards.
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The anthropometric characteristics of the population
are changing but the design specification is not. That the
population is changing is reflected in efforts by the
National Aeronautics and Space Administration and by the
United States Air Force to predict the typical pilot size
of the future. A 1978 study conducted by NASA concluded
that stature (height) increases among pilot and potential
astronaut males could be expected to amount to about 8 mm
(1/3 inch) per decade [NASA 1024 Vol. I, 1978} . The
U.S. Air PForce predicted an increase in height of 0.418
inch per decade Roebuck, Kroemer, and Thompson, 1975 .
These changes, since 1964 and into the future, affect
pilot accommodation in operational Naval aircraft, but the
exact nature of the effect is not known.

In 1977 the Navy implemented the Anthropometric
Compatibility Assignment Program [OPNAVINST 3710.36), a
system aimed at preventing the assignment of Naval Aviators
and Naval Flight Officers to aircraft which are incompatible
with their anthropomerric features. Under the provisions of
this preogram, pilots' and NFOs' anthropometric measurements
are taken when they enter flight training {BUMEDINST 3710.1,
19771 . Values for sitting height, functional reach,
butteck-knee length, zad leg length (for descriptions of
anthropometric terms, see Appendix A) are encoded and

become part of their permanent records. For example, a

12
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man coded

6423
would have a sitting height measurement between 38.5 and
38.9 inches, a functional reach of 30.5 to 30.9 inches,
buttock-knee length of 23.0 to 23.9 inches and a leg length
of 40.0 to 42.9 inches.

The cockpits of each operational aircraft type are
measured to determine the limits of pilot size compatible
with the cockpit [NAVAIRINST 3710.9, 1979]. The maximum
and minimum acceptable dimen:.ions for sitting height,
functional reach, buttock-knee length, and leg length are
determin: . tur each cockpit. These maxima and minima are
then converted to four coded descriptors, which signify
dimensions of exclusion for pilots. For example, an A-4E
is coded:

089 9 789 0
As with the personal anthropometric codes, the first of the
four groups of numbers corresponds to sitting height. The
second group corresponds to functional reach; the third to
buttock-knee length, and the fourth to leg length. The
code 089 9 789 0 indicates that a pilot with a sitting
height code 0, 8, or 9 would not be eligible for assignment
to an A-4E. Similarly any pilot with a functional reach
code 9, buttock-knee length code 7, 8, or 9, or a leg_
length code O would be excluded.

The Chief of Naval Aviation Traianing (CNATRA) is

13
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required to utilize these codes early in each aviation
student's training to exclude the student from training
sequences leading to aircraft with which he is not com-~
patible [CNATRAINST 13520.1, 1980). The Navy Military
Personnel Command uses the anthropometric codes in the
process of assigning pilots and NFOs to aircraft squadrons.

Currently, a simiiar coding scheme is under consider-
ation for use internationally among free world nations
{Clauser, 1980]. The need for such a program was indi-
cated by difficulties encountered by some foreign countiies
operating aircraft acquired from the United States and
other foreign sources.

In Figure 1, it is apparent that the height of U.S.
Air Force flight personnel is generally greater than that
of other countries. The fifth percentile in U.S. height
is greater than the 50th percentile of the samples from
Japan, Thailand, and Vietnam. Figure 2 shows a similar

relationship for sitting height.
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Figure 1
Heights of Seven Military Populations
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of an interagency conference, Los Angeles, 12-14 September,

1972, p. 70.
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Figure 2

Sitting Heights of Seven Military Populations
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1972, p. 71,

In this case the 5th percentile is larger than the 50th

percentile of Thailand and Vietnam. Aircraft designed to

accommodate people as small as the 5th percentile of the U.S.

population can be expected to exclude about half of certain
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foreign populations and as much as 75 percent of the
Vietnam aviation personnel [Kennedy, 1973].

Although design criteria require accommodation of the
central ninety percent of the Naval aviation population,
the existing population is imperfectly described by the 1964
sample. Changes in the selection process, trends in the
United States general population were cited as factors con-
tributing to the differences between the 1964 and the 1969
populations [Moroney, Kennedy, Gifford, and Provost, 1971].
In addition, designing to accommodate the fifth and ninety-
fifth percentiles in each variable does not yield an
accommodation of ninety percent of the total population.
Since exclusion results from any one measurement being out-
side limits, accommodation is as much a function of the
correlation between measurements as it is a function of
each measurement. The correlation between measurements is
appreciably less than 1.0 and accommcdation is less than
that indicated by any univariate estimate. When twelve
measurements were considered, the exclusion of subjects who
were outside the 5th and 95th percentile range in any
measurement yielded a cumulative exclusion of 48 percent
(Moroney and Smith, 1972). As the existing population is
altered further by expanding the acceptable range to
include a greater percentage of the female population, user
accommodation will be adversely affected. For example, a

generalized cockpit built to male anthropometric standards

17
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excluded 22 percent of the male user population. The same
cockpit excluded 90 percent of the females in the U.S. Air
Force [Ketcham-Weidl and Bittner, 1976}.

Before considering future changes in the population,
the current anthropometric exclusion situation should be
determined. However, the proportion of the Naval aviation
population excluded by the existing design specification
has not been quantitatively determined. Similarly the
proportion excluded by each specific aircraft design is
unknown. Some aircraft can be expected to exclude more
than the ten percent designed out by the specification.
Other aircraft will exclude less than the maximum allowable
ten percent by virtue of design allowance or perhaps by
chance.

The methods employed in measuring aircrew personnel
have been found to be rather unreliable [Moroney, et. al.,
1971). These measurements, however, form the basis of the
Anthropometric Compatibility Assignment Program and their
accuracy is critical since they constitute a determining
factor in an officer's career path starting point. Addition-
ally, these same data will be used to help identify (or
eliminate) subsequent aviation duty assignments. Consider-
able attention has been placed on determining the proper
use of the data but the actual collection of the data
appears to be an area where reliability could be improved.

Currently, there is no systematic method of checking

18
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anthropometric measurements. Each student is measured once
without any attempt at remeasurement or checking of the
accuracy of the measurements. If a measurement is recorded
in error, the error becomes part of the student's record,
undetected until some independent event brings the error to
light. Errors in measurement of as much as three inches
have been found CO'Leary, 19801 subsequent to the erroneous
measurement being used to determine anthropometric suit-
ability and assignment of a student to an aircraft type.
Some students have completed flight training before anthro-
pometric measurement errors were detected, resulting in
reassignment and expensive retraining.

The purpose of this thesis is to quantify the amount
of incompatibility between aircraft and aircrewmen and to
propose some alternatives to improve the reliability of the
personal anthropometric measurements now being taken. By
examining samples drawn from three Naval aviation popula-
tions, each of a different year, proportions of those
populations excluded from Naval aircraft will be determined.
The exclusions res.lting from changes in the population will
be quantified and the specific proportions excluded from
each aircraft type, as a function of sample source, will be
calculated. Those results will lead to a discussion of some
inconsistent patterns in the data and recommended changes in

the data collection procedure now used by the Navy.
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Chapter 2, DATA SOURCES, describes the three data sets
analyzed. For each of the three samples: the subjects were
described, previous statistical analyses discussed, and
methods of data collection compared. Chapter 3, DATA
PREPARATION, describes the preparation of each data set
to facilitate analysis. Preparations consisted primarily
of the use of a segment of the Computerized Accommodation
Percentage Evaluation (CAPE) model to generate data points
from a statistical description of the population. Chapter
4, ANALYSIS OF DATA, describes the screening of each data
set to determine the proportion of the sample excluded.
Screening involves the elimination of any subject with an
anthropometric measurement outside prescribed limits. The
proportions excluded from each sample are then compared.
Observations on the apparent shortcomings in data collection
methods, errors in measurements, and unexplained inconsis-
tencies were included. Chapter 5, SUMMARY AND CONCLUSIONS,
includes inferences concerning interpretations of anthropo-
metric data and recomrzndations in the area of data

collection methods for use by the Navy.

20
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II. DATA SOURCES

The data to be analyzed consisted of samples from three
populations. Samples of Naval aviation personnel were taken
in 1964, 1969, and 1975. Differences between populations
other than the year of the sample exist and they will be

discussed below.

A. THE 1964 SURVEY DATA

In 1964, a survey was conducted to determine the anthro-
pometric characterisfics of personnel flying in Naval
aircraft. The survey was conducted in a manner to yield
results sufficiently precise to be utilized subsequently for
design of aircraft. The Bureau of Medicine and Surgery,
tasked to collect data for use by the Bureau of Weapons,
sent a trained anthropometric measuring team to ten different
Naval and Marine Corps air stations to take measurements.

Included in the sample were pilots, Naval Aviation
Observers, bombardier-navigators, radar observers, flight
surgeons who were designated Naval Aviators, and enlisted
personnel who were permanently designated aeronautical
personnel and who were still eligible for assignment to
subsequent duty involving flying. Naval Aviators included
both U.S. Navy and the U.S. Marine Corps flyers,

The subjects in this survey cowprised approximately ten

21
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percent of the Naval aviation population on active duty in
1964. The sample included personnel of variqus ages, ranks,
ethnic backgrounds and sources (Naval Academy, NROTC, etc.).
In that respect the sample undoubtedly provided an accurate
representation of the Naval a-iation population. The com-
position of the sample is somewhat different from the later
samples in the respect that enlisted men and older men were
surveyed in 1964 but not in the later samples. The relia-
bility of the measurements received special attention and
was enhanced by the repeat measurement of randomly selected
subjects, insuring rapid detection of measurement errors and
encouraging the data collectors to be careful in their task.
Each measurement was taken by personnel specifically trained
for the job, using a technique of measurement recognized as
the most accurate available.

Published results of the survey include means and
standard deviations, as well as percentile listings for each
variable [Gifford, Provost, and Lazo, 1965]. Subsequent
analysis of the data led to publication of correlations
between pairs of variables (Moroney, et. al., 1971].

The results of this survey were adopted by the Navy as
the basis for aircraft design specifications. MIL-STD-13334,
Military Standard Aircrew Station Geometry for Military
Aircraft, includes NAEC-ACEL-~553 as part of the standard,
thus specifying the 1964 data as the guideline for aircraft
being built today (NAEC-ACEL-553 reported the results of the

a2
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1964 survey). In that sense, these results are recognized
as the standard and they have become the yardstick against
which other data can be compared.

This data set has two shortcomings with respect to this
thesis, however. No measurements of leg length (or buttock-
leg length) were taken. The components of leg length
(buttock-knee length, knee height sitting and popliteal
height sitting) were recorded but leg length had not yet
been recognized as a critical selsction dimension. Also,
the results of data analysis are available, but the raw
data are not. The importance of these two limitations will

become apparent when procedures are discussed.

B. THE 1969 DATA

Subsequent to the introduction of an integrated anthro-
pometric measuring device in 1964, the Navy required that
the device be used to measure all aviation training candi-

dates during their aviation training entrance physical

examination, which was administered at the School of Aviation

Medicine (now the Naval Aerospace Medical Imstitute). The
collection of anthropometric data was thus institutionalized
and became a routine process. Eight measurements were taken
on each entering Student Naval Aviator and Student Naval

Flight Ofticer. These measurements were:

weight trunk height
height buttock-knee length
sitting height buttock-leg length
shoulder width fuanctional reach

23




Between January 1966 and August 1969, 6,534 students
were measured. Their measurements comprise the data set
herein called the 1969 data. The description of this data
set was published in 1971 [Moroney, et. al., 19711 and
includes the mean and standard deviation of six measurements
(shoulder height and functional reach were deleted from the
analysis), percentile listings for those measurements and
correlations between variables.

No information on functional reach or shoulder height
was published because of the discovery of measurement tech-
nique errors resulting in measurements uncorrectible by
any means short of repeat measurement. This deviation from
ideal procedure should not have been altogether surprisiang
since measurements were taken by personnel whose level of
training did not match that of the 1964 data collectors.

In addition, measurements were taken and recorded with no
subsequent checking, leaving procedural errors undetected
and biasing the measurements of many subjects.

The size of the 1969 data set is quite large, consisting
of virtually all of the student aviation input for over three
years. As with the 1964 data set, no raw data is available,
only analytical results. The absence of functional reach
from the data analysis will preseat an obstacle to be

discussed in Chapter 3.
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C. THE 1975 DATA

Following the publication of the results of the 1969
data analysis, an improved integrated anthropometric
measuring device was installed at NAMI and it was subse-
quently used to measure incoming students. That device is
still in use today. It is operated by NAMI staff Hospital
Corpsmen and it was used to measure the same eight dimen-
sions as was its predecessor. A sample of 968 students
who entered training in 1975 comprise the subjects of the
1975 data. The raw data is available and from an examina-
tion of the data points thirty-two subjects were found to
be deficient in some respect and did not meet the entry
requirements delineated by the Bureau of Mediciane and Surgery
CMANMED, 1978). Most of these ineligibilities were based on
excessive weight. However, all subjects were scrsened for
minimum and maximum values of weight, height, sitting height,
and buttock-leg length, as well as for height-weight rela-
tionship. The remaining 936 subjects comprise the acceptable
sample.

The 1975 data were collected in a manner similar to that
used for the 1969 data set: 4a routine execution of estab-
lished procedures by Navy snlisted personnel. The 1975
data also manifest data collection deviations similar to
those of the 1969 data. The number of subjects is smaller
than either ¢f the other samples but still large enough to

lend itself to statistical analysis.
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ITI. DATA PREPARATION

The goal of the analysis wac to determine the proportions
of the 1964, 1869, and 1975 samples excluded by the four
anthropometric limitations (sitting height, functional
reach, buttock-knee length, and leg length) required by
OPNAVINST 3710.36A. This goal was achieved by screening
each subject four times, once for each of his measurements,
and eliminatins cvery subject whose measurements were not
all within '.aits.

This nrocedure required knowledge of the four individual
measurements for each subject., In the 1975 data set, the
four measurements (and more) were readily available. For
the earlier data sets, only means, standard deviations, and

correlations were available and no individual measurements

were known. It was necessary, therefor, to generate data

to simulate those measurements.

The Computerized Accommodated Percentage Evaluation

(CAPE) wodel [Bittner, 1975) was used to generate the
required data points. This model required as entering
arguments the mean and standard deviation for each of the
four variables, as well as a matrix of correlations between

variables, The nmodel used a Monte Carlo process to generate

 m—————r ———— - —— -

data points. A program lisving is included in Appendix C

T~ ~
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(Appendix D presents the same program modified for use with

-
—_
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the IBM 360-67 computer and other machines using Fortran 1IV).

The CAPE model has been inccrporated in the Computerized

R T O S

| ~ Accommodated Reach Model and is available at the Naval
Aviation Development Center, Warminster, Pennsylvania.

Unfortunately, sowe of the values required for generating
the data points were missing from the survey repcrts.

Specifically, the 1964 data included no information on leg

lernth and the 1969 data omitted functional reach. It was
necessary to find values in similar populations and substitute
them for those missing. Taking values from other populations
required the assumption that concurrent populations, similar
? in cultural, racial, and demographic compositio:, and having
passed similar anthropometric entrance requirements, will
have comparable anthropometric features. That assumption

was made and surrogate values for the missing means and stan-
dard deviations were taken from populations which matched

the descriptions of the populations under analysis (1964 and
1975), both subjectively and numerically. Inter-variable
correlations were determined on much the same basis: substi-
tuting correlations from similar populations. Ketcham-Weidl
and Bittner [1976] had substituted correlations from a data
set of male subjects into a set of female data and exper-

ienced little loss of precision.

For the 1964 data, the mean and standard deviation for
leg length were assumed to be 43.82 and 2.01 inches, respec-

tively. Those values were established in a 1968 survey ot

27
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U.S. Army helicopter students [Schane, Littell and Moultree,
1969]. Of the information available, the population of that
survey, better than any other, approximated the 1964 Naval
aviation population with respect to the factors which Moroney
[1971] reported as influencing differences between the 1964
and 1969 Navy data sets. The Sitting height-Leg length cor-
relation maintained the same value (0.45) for the 1969 and
1875 data sets so the same value was used for 1964. Func-
tional reach-Leg length and Buttock knee-Leg length
correlations (0.639 and 0.860) were extracted from a 1970
survey of U.S. Army aviators [Churchill, McConville, Laubach,
and White, 19711, again because of the similarities in
descriptions of the 1970 Army and 1964 Navy populations.

For the 1969 data, Functional reach values for USAF
flight personnel reported by Churchill [1971] were used for
the mean and standard deviation (31.24 and 1.62 inches).

The sitting height-functional reach and the buttock knee-
functional reach correlations were assumed to be the same as
those found in the 1975 datwu, 0.44 and 0.63, respectivelLy.
These values were greater than those of the 1964 data and
their use, rather than the 1964 values, would influence
error in the conservative direction, that is, in the direc-
tion of lesser difference between univariate and multi-

v siate exclusion. The .eg length-functional reach corre-
lation was taken from Churchill's 1970 survey and is the

same value assumed for the 1864 data.

28
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Table I

CAPE INPUTS AND OUTPUTS
FOR THE 1964 DATA

Means, Standard Deviations and Ranges

Observed Generated

Variable - Data - Data
Sitting Height

mean 36.28 36.29

std.dev. 1.25 1.26

range 32.19-41.62 31.81-40.25
Functional Reach

mean 31.51 : 31.47

std.dev. 1.42 1.40

range 27.26-36.31 26.35-35.38
Buttock-Knee Length

mean 24,09 24.10

std.dev. 1.00 9.94

range 20.73-27.81 21.06-27.11
Leg Length?

mean 43.82 43,82

std.dev. 2.01 1,99

range 0000 eeeme- 37.97-49.,87

8%Schane, W.P., Littell, D.E., and Moultree, C.G.,
Selected Anthropometric Measurements of 1,640 U.S., Army
Warrant Officer Candidate Flight Trainees, U.S. Army
Aeromedical Research Laboratory Report 69-2, as reported
in: Anthropometric Source Book Volume II: A Handbook of
Anthropometric Data, NASA Reference Publication 1024,
1978, p. 156.
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Table 11

CAPE INPUTS AND OUTPUTS
FOR THE 1964 DATA

Correlations

Sitting Functional Buttock- Leg
Height Reach Knee Length Length

)
! Observed Data

Sitting Height 1.0 .376 .382 .452
Functional Reach 1.0 .586 ,639b
Buttock-Knee Length 1.0 .86Db
Leg Length 1.0

Generated Data

4 B e e i e b et e

, Sitting Height 1.0 .410 .374 .446

. Functional Reach 1.0 .587 .650

! Buttock-Knee Length 1.0 . 867
Leg Length 1.0

&8ame as observed value for 18969 and 1975 samples.

bChurchill, E., McConville, J.T., Laubach, L., and
White, R.M., Anthropometry of U.S. Army Aviators-1970, U.S.
Army Natick Laboratories Technical Report 72-52-CE, December

1971, p. 278.
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Table III

CAPE INPUTS AND OUTPUTS
FOR THE 1969 DATA

TR e T

Means, Standard Deviations, and Ranges

y Cbserved Generated
: Variable Data Data
} Sitting Height
; mean 36.76 36.77
| std.dev. 1.21 1.22
i range 31.70-41.0 32.43-40.61
: Functional Reach?
mean 31.24 31.20
| std.dev. 1.62 1.60
range =000 z=me———— 20.02-35.73
t
Buttock-Knee Length
mean 24.54 24 .55
std.dev, 1,26 1.25
; range 20.40-29.90 20.67-28.31
o Leg Length
i mean 43.86 43 .86
std.dev, 2.08 2.05
i range 32.50-50.70 38.14-50.02

Churchill, E., McConville, J.T., Laubach, L., and
White, R.M., Anthropometry of U.S. Army Aviators-1970, U.S.
Army Natick Laboratories Technical Report 72-52-CE, December
1971, p. 91.
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.. . Table IV

: CAPE INPUTS AND OUTPUTS
] FOR THE 1969 DATA

Correlations

Sitting Functional Buttock- Leg
Height Reach Knee-Length Length

Observed Data

1o
[ SO

4 i Sitting Height 1.0 .442 .40 .45
. Functional Reach 1.0 .632 .639D
x ' Buttock-Knee Length 1.0 .88
Leg Length 1.0

Generated Data

3%
e e o Rt ety e o

Sitting Height 1.0 .473 .393 .449
P Functional Reach 1.0 .629 .652
N Buttock-Knee Length 1.0 .801
. Leg Length 1.0

Same as observed value in 1975,

bChurchill, E., McConville, J.T., Laubach, L., and
White, R.M., Anthropometry of U.S. Army Aviators-~-1970, U.S.
Army Natick Laboratories Technical Report 72-52-CE, December
1971, p. 278.
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Table V

DATA SET COMPARISON

o

Means, Standard Deviations, and Ranges

Variable 1964

1969

1975

Sitting Height
mean 36.28

std.dev. 1.25

range 32.19-41.62

Functional Reach

mean 31.51

std.dev. 1.42

range 27.26-36.31

Buttock-Knee Length

mean 24,09

std.dev. 1.00

range 20.73-27.81

Leg Length
mean 43.82
2.01

37.97-49.87

std.dev.

range

36.76
1.21
32.43-40.61

31.24
1.62
26.02-35.73

24.54
1.26
20.67-28.31

43.86
2.08
38.15-50.02

36.61
1.15
32.90-40.00

30.89
1.16
27.10-34.60

24.05
1.07
20.70-26.80

42.89
- 1.89
37.10-48.20
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Table VI
DATA SET COMPARISON

¥ A D i o s

3 Correlations
! 1964

}
2 { Sitting Functional Buttock- Leg

§ g Height Reach Knee Length Length
. f
. Sitting Height 1.0 .376 .382 .45

;| Functional Reach 1.0 .586 .639
3 !

3 Buttock-Knee Length 1.0 .86
Leg Length ' 1.0

1969

Sitting Height 1.0 .44 .40 .45
Functional Reach 1.0 .63 .639
Buttock-Knee Length 1.0 .86
Leg Length 1.0

|
|
;
%’ *; 1975
&

Functional Reach 1.0 .63 .61

{ Sitting Height 1.0 .44 .40 .45
{ Buttock-Knee Length 1.0 79

Leg Length 1.0

)
|
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When the assumed values described above were included
in the data analysis, the requirements for CAPE input were
complete. The inputs to CAPE are listed in Tables 1
through IV under Observed Data. One thousand subjects were
generated for the 1964 and for the 1969 data sets. Together
with the 1975 data in its original, as observed form, the
result was three similar data sets with'sample sizes of
1000, 1000, and 936. The validity of this model's perfor-
mance has been demonstrated with a correlation between
empirical and generated results of 0.997 to 0.999 LBittner,
1974J]. For the 1964 and 1969 data sets, the CAPE generated
output was analyzed to insure that the means, standard
deviations, and correlations of the generated data were
actually those sought. The values used as inputs to CAPE
and those resulting from analysis of the generated data are
shown in Tables I through IV. Tables V and VI compare the

summary statistics for all three data sets.
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IV, ANALYSIS OF DATA

As a result of the data generating procedure, all three
data sets included a value for each of the four relevant
measurements for each subject. The samples were then
examined more closely to determine which subjects in each
sample would be excluded, either by design constraints (5th
to 95th percentiles or 3rd to 98th percentiles) or by air-
craft constraints specified by NAVAIRINST 3710.9.

A. PERCENTAGES EXCLUDED

Fortran program SCREEN was used to count the subjects
who were too large or too small to satisfy anthropometric
requirements. For each of the three samples, identical
screening operations were conducted. Each subject was
examined and excluded if any one or more of the four
measurements under consideration was outside prescribed
limits. Each subject's anthropometric features were tested
against each cutoff limit. Thus an individual might be
excluded on both functional height and sitting height but
not on buttock-knee length and leg length. For each elimin-
ation encountered, the subject was counted as being
eliminated and each variable causing an elimination was

tallied. At the end of each sample, the resultant totals

[

¢

) were converted to percentages of the total sample, yielding
t‘\'

b
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a percentage eliminated by each of the four variables and
a total exclusion resulting from the net effect of the four
variables' eliminations.

The prescribed limits mentioned above were set equal to
the percentile values in the design specification (5th and
95th or 3rd and 98th percentiles). Then the limits were
set, successively, to the anthropometric limits of each
aircraft for which anthropometric coding had been estab-
lished [NAVAIRINST 3710.9).

1. Design Constraints

To screen the samples by design specification, the
subjects were screened to eliminate those with any of the
four measurements less than the S5th percentile or above the
95th percentile of the 1964 data, the design standard [MIL-

STD-1472BJ. Then the screening cutoff points were changed

to correspond to the 3rd and 98th percentiles [NAVAIR SD-24K,

1973), and the screening process was repeated.

it is interestiang to note at this point that percen-
tile values for leg length of the 1964 data do not exist
since that measurement was not taken in the 1864 survey.
Still, the Navy considers leg length to be a critical dimen-
sion in that it is one of the measurements included in the
Anthropometric Compatibility Assignment Program. Critical
dimensions are also the basis of the design specification
since '...design limits shall be based upon a range from the

5th percentile to the 95th percentile values for critical

37




body dimensions' CMIL-STD-1472Bl. Since the percentile
values were not available, values used for leg length
percentiles were determined from the CAPE generated sample
of 1000 subjects, described in Chapter III, DATA PREPARATION.
The design specification percentile screens resulted
in the maximum exclusion percentage to be expected if air-
craft were designed to accommodate only the specified
percentiles, and no more, for each dimension. This result
amounts to a worst case exclusion and could occur only if
a design exactly met the bare minimum accommodation in each
variable, a very unlikely event, and one which would still
not meet the requirement toc accommodate 90 percent of the
user population as specified by MIL-STD-1472B. The percen-
tile screen results, shown in Table VII, show that cumulative
exclusion can greatly exceed the maximum single variable
elimination. For example, the 1969 data screened on the
Sth to 95th percentiles shows a total exclusion of 40.4
percent but the highest single variable elimination is the

21 percent excluded by buttock-knee length.
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Table VII

Design Specification Exclusions for
the 5-95 Percentiles and the 3-98 Percentiles

Variable

1964 1969 1975

5th to 95th Percentile

Percentage Excluded

Sitting Height
Functional Reach
Buttock-Knee Length
Leg Length

Cumulative

11.1 11.5 7.7
8.7 14.6 8.4
9.1 21.0 13.2
9.8 11.3 11.8

26.4 40.4 26.7

3rd to 98th Percentile

Percentage Excludad

Sitting Height 5.0 4.7 2.7
Functional Reach 4.8 9.4 5.9
Buttock-Knee Length 5.4 11.6 6.4
Leg Length 4.9 4.7 6.9
Cumulative 14.3 22.7 14.3
39
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The difference between cumulative exclusion and the
largest univariate exclusion figure, which could be taken
falsely as an upper bound, is due to the non-unity corre-
lation between variables. Although some anthropometric
models have deseribed all anthropometric dimensions as a
specific multiple of height [Roozbazar, 1979) with the
implicit assumption of intervarigble correlation equal to
1.00, those models fail to recognize the variable propor-
tions of people and would lead to the acceptance of the
largest univariate exclusion as the net cumulative exclu-
sion. The assumption of a correlation of 1.00 amounts to
treating the population as if the man with 95th percentile
height must also have 95th percentile leg length, 95th
percentile shoulder width, and 95th percentile in all
measurements, i.e., 'the 95th percentile man.' If that were
the case, the percentile screens would have eliminated the
same subjects on all variables, as well as on the cumulative
exclusion. If, at the other extreme, intervariable corre-~
Llation were zero, the single variable eliminations would be
independent and their arithmetic sum would appear as the
cumulative exclusion.

In reality, some subjects with leg lengths shorter
than the 5th percentile also have sitting heights less than
the 5th percentile. Others have short legs but sitting
heights nearer the mean. The evidence of variable propor-

tions along with variable sizes is found in the cumulative
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exclusion values. Generally, the cumulative exclusion is
) less than the sum of the single variable eliminations but is

greater than any of the single value eliminations. Only

rounding error could cause the cumulative exclusion to

exceed the sum of the single variable eliminations. The
cumulative exclusion is generally as small as the largest

single variable when only one variable resulted in any

} elimination.

2. Aircraft Constraints

o
2 .
bt U

The specific aircraft screens were accomplished with

"{,5 the same technique as used on the design specification
:é‘ C screens. The cut points for each variable were the values

corresponding to each aircraft's anthropometric restrictions

e

specified by NAVAIRINST 3710.9. Then, for each aircraft,
4 . the three samples wers examined to eliminate subjects whose
_i ’ f t anthropometric measurements were 1afge enough, or small

% ‘;ff a enough, to be excluded by the aircraft's restrictions. The

number'of subjects eliminated by each measurement and the

cumulative exclusions were totaled and converted to a percen~

tage of the sample. Different aireraft with the same

——y

anthropometric restrictions were consolidated into eighteen

2
~———
ot

groups and the screens were executed, resulting in the 1964,

1969, and 1975 samples being matched to all aircraft types.

The perceatage exclusions are skown in Table VIII, which

G
w"..' Y ——  —
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lists aircraft types in alphabetical order.
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B | Table VIII
}_ g ; Exclusion by Aircraft Type
E e
; . Exclusion Percentage
: L
3 ; Aircraft Code Variable 1964 1969 1975
| g A-3 - sit.ht. - - -
N 3 -; 9 fnct.rch. 0.6 2.6 0.3
- E | -  b-knee 1lnth. - - -
. 3 | 0 leg lnth. 0.1 0.0 0.1
E " 1 | cumulative 0.6 2.6 0.4
k] A-4E 089  sit.ht. 0.9 1.7 0.4
- A-4F 9  fnct.rch. 0.6 2.6 0.3
; 1 789 b-knee lnth, 1.0 6.6 0.6
- - 0 leg length 0.1 0.0 0.1
RS | cumulative 2.5 10.3 1.5
] - A-4M 0 sit.ht. 0.2 0.1 0.0
] 4 ; 9 fnct.rch. 0.6 2.6 0.3
4 ‘S 789 b-knee lnth. 1.0 6.6 0.6
- ¢ 0 leg length 0.1 0.0 0.1
o+ { : cumulative 1.8 8.3 1.1
i o . A-64A 06789 sit.ht. 5.0 9.6 4.0
1 S A-6B - fnct.rch. - - -
- . A-BE 9 b-knee lnth. 0.0 0.4 0.0
E 2 | ~ leg length - - -
f E cumulative 5.0 9.9 4.0
1 - A-~TA 089  sit.ht. 0.9 1.7 0.4
3 L A-7C 6789 fnct.rch. 7.4 13.6 8.8
3 A-TE 9 b-knee lnth. 0.0 0.4 0.0
Ly 0 leg length 0.1 0.0 0.1
3 | cumulative 8.2 15.6 9.2
2 ;§ AV-84 09  sit.ht. 0.4 0.8 0.1
SR 9 fnct.rch. 0.6 2.6 0.3
3 ) 9 b-knee 1lnth, 0.0 0.4 0.0
| - leg length - - -
| cumulative 1.0 3.8 0.4
W
¥ C-118 - sit.ht. - - -
=) G C~131 - fnct.rch. - - -
R} -  b-knee lnth. - - -
R¥ 0 leg length 0.1 0.0 0.1
i cumulative 0.1 0.7 1.6
i 42
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Table VIII (Continued)

Exclusion by Aircraft Type

e

Exclusion Percentage

. Aircraft Code Variable 1964 1969 1975
l CH-53 - sit.ht. - - -
‘ - fnet.rch. ~ - -
} - b-knee 1lnth. - - -
i 01 leg length 0.7 0.7 1.6
; cumulative 0.7 0.7 1.6
EA-3 - sit.ht. - - -
9 fnct.rch. 0.6 2.6 0.3
, -  b-knee 1lnth. - - -
0 leg length 0.1 0.0 0.1
cumulative 0.6 2.6 0.4
EA-G6B 06789 sit.ht. 5.0 9.6 4.0
- fnct.rch, - - -
9  b-knee lnth. 0.0 0.4 0.0
Vi - leg length - - -
é cumulative 5.0 9.9 4.0
EA-6R 06789 sit.ht. 5.0 9.6 4.0
' (LF) 9 fnct.rch. 0.6 2.6 0.3
9 b-knee 1lnth. 0.0 0.4 0.0
- leg length - - -
| cunulative 5.6 12.5 4.3
N F-4B(F) 0789 sit.ht. 2.0 3.9 1.7
F-4J(F) 89 fnct. rch. 1.8 4.3 1.9
b F-4N(F) 9 b-knee lnth. 0.0 0.4 0.0
b F=4S(F) 0 leg length 0.1 0.0 0.1
b cumulative 3.8 8.4 3.6
I F-4B(R) 89  sit.ht, 0.7 1.6 0.4
} F-4J(R) - fnct.rch. - - -
\ F-4N(R) 9 b-knee lnth. 0.0 0.4 0.0
' F-4S(R) - 1leg length - - -
cumulative 0.7 2.0 0.4
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Table VIII (Continued)

e

Exclusion by Aircraft Type

Exclusion Percentage
Aircraft Code Variable 1964 1969 1975

B =

F-8D 0789 sit.ht.
B F-8J - fnct.rch.
t 9 b-knee lnth.
|
i

1 Ot W

W o b b W
tClr -

F O

(=] OGN o o o

~ leg length
cumulative

F-14(F) O sit.ht.
: 9 fnct.rch.
! 9 b~-knee 1nth.
? ~ 1leg length
' cumulative

t OO
t OO
1 OO0

i F-14(R) - sit.ht,
! - fnet.rch.
9 b~knee lnth.
- leg length
cumulative 0.0 0.4 0.0

f O ¢
o

1 O1 1
S

1 Ot
o

; H-2 - sit.ht.

v 89 fnet.rch.

: -  b-knee 1lnth.

0 leg length
cumulative 1.8

Ot it
oo
[T B |
w
o1 =1

w» O
(]
oy
©

ov-10 - sit.ht.
9 fnct.rch.
9 b-knee 1lnth.
- leg length
cumulgative

.

I OO
1 Oy
1 OO

WHOMMO OHO [ o Om
[

o0

(o2
w

RA-5C 09 sit.ht.
(F) - fnct.rch.
9 b-knee lnth.
0 leg length
cumulative

-

n
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WOOW~y OO +# O oW
V)

»

O01 0
OOt O
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RF-4B 0789 sit.ht.
(F) 89 fact.reh,
b-knee lnth.
0 1leg length
cumulative
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©
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Table VIII (Continued)

3 Exclusion by Aircraft Type

Exclusion Percentage
Aircraft Code Variable 1964 1969 1975

[

RF-4B 89 sit.ht.
(R) - fnct.rch.
9 b-knee 1lnth.
leg length
cumulative

t Ot O
1 Ot

w0 N O
1 ©C1 O

RF-8 0789 sit.ht.
- fnct.rch.
] b-knee 1lnth.
- leg length
cumulative

i s o ey A Bt o |

I O W
t Ot =
o

Ot N
N O O O O -3

: 5-3 - sit.ht.
- fnet.rch.
9 b-knee 1lnth.
- leg length
cumulative

1 O1
t Ot
I ol 1

oNo oo
O OMN o o

T-2C 0 sit.ht.
TA-4 9 fnet.rch.
TAV-8 9 b~knee 1lnth.
0 leg length
cumulative

OO
WOhoOH o
OO0

U-16 - sit.ht.
- fnet.rch.
- b-knee 1lnth.
0 1leg length
cumulative

ot ot
o
ot i

ot 11
O

-

(=]

o

(ool o d

[y

-

C — e
e,

NOTE:
(F) -~ Front seat
(R) ~ Rear seat
(LF) - Left front seat
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-
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B. RESULTS

The design criterion requiring accommodation of the 5th
and 95th percentiles results in exclusion of over 26 percent
of the population. That result fails to mest the goal of
90 percent accommodation. Designing to the 3rd and 98th
percentiles, instead of the 5th and 95th. reduced exclusion
to 14 percent. That result still does aot meet the 90 per-
cent accommodation goal.

No aircraft type's coding eliminated as much as ten per-
cent of the 1964 sample. The A-7 exclusion was 8.%Z percent
and was the worst case. The accommodation by all aircraft
of more than 90 percent would seem to indicate that the
cockpit designs included a margin of accommodation allowance
in addition to the minimum required. Such a safety factor
in design is not unexpected but is still technically an
unrequired bonus.

The exclusion percentage was not constant, but changed
from one sample to the next. The greatest exclusions were
found in the 1969 data while the 1964 and 1975 cumulative
exclusions were about the same. Although cumulative exclu-
sions were nearly equal, the contributing factors had
varying proportions. Sitting height eliminations decreased
and eliminations due to buttock-knee length and leg length
increased.

The 1969 data exhibited other features of incongruity
which detracted from the credibility of the three data sets
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Figure 3

Comparison of Selected Variables
and Standard Deviations

ot

Variable Inches Year

1964 1969 1975

73~
72-
71-
Height 70-~
69-
68~
67-

46~
45~
Leg 44- No
Length 43- Data
42-
41-

38~
Sitting 37~
Height 36~
35~

27

26

Buttock~ 25«
Knee Length 24- } ‘ {

23«

22~

NOTE: e - mean

T - one standard deviation from mean
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taken as a whole. These effects reflected the presence of
unidentified factors, not entirely explained by the facts
available. While height increased steadily from 1964 to
1975, its components did not. As seen in Figure 3, which
shows mean values and one standard deviation on either side
of the mean, mean heighf increased from 69.94 to 70.15
inches, a rate of 0.427 inches per decade. That rate con-

firms the USAF prediction of 0.418 inch per decade [ Roebuck,

et. al.]. However, the increased height does not appear as

an increase in the other long bone measurements which are
components of height. From 1969 to 1975, both mean sitting
height and mean leg length appear to have decreased. The
increase in height should be traceable to an increase in
sitting height, an increase in leg length, or hoth, but
neither was noted. Explanations other than erroneous data
are possible, but not supported by knowledge of the popula-
tion. It could be hypothesized that an increasing
concentration of fat in the buttocks could increase both
sitting height and leg length measurements while not
affecting height. This effect has not been observed.

Another possible explanation, operator induced loss of
precision, would be accompanied by increases in the variation.
An examination of Table V and Figure 3 indicate that standard
deviations remained relatively constant, indiceting the

abseuce of excessive random error by equipment operators.
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The inclusion of a constant error in any of the measure-
ments in one or more data sets could account for the
apparent inconsistency. This kind of error should be
precluded by the use of standard procedures and calibrated
equipment. The 1969 data were collected from measurements
taken with a device for which no calibration was provided.
There was no calibration procedure or equipment associated
with the integrated anthropometric measuring device until
after the introduction of the improved device in 1971.
Although a means of calibrating the improved anthropometric
measuring device was provided after 1971, the calibration
equipment is no longer available and the date of the last
calibration is unknown.

The largest contributor to the apparent error is the
diminished leg length in 1975. The reduction of nearly an
inch is difficult to believe. Leg length is also a diffi-
cult measurement to take accurately CMoroney, 1980]. The
position of the subject being measured (sitting erect with
his right leg maximally extended horizontally in front of
him) is difficult for some individuals to attain. The
inflexibility of some muscular legs prevents the leg from
being straightened completely. Methods aimed at straighten-
ing the leg can result in the hips rolling forward, causing
the buttocks to move outward from the seat back. The

measured leg length is then either too long (with the leg
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straight and buttocks forward) or too short (with the leg
slightly bent).

The 1975 data also appeared to have been influenced by
rounding. The frequency of whole inch and half inch measure-
ments is greater than expected. The bias incurred in the
mental rounding process is indeterminate and no effort was
made to correct for it. The existence c¢r the effect indi-
cates a need for a procedural modification.

The exclusion determined here were bassd on the consider-
ation of only four variables. Although, of the available
measurements, they were considered to be the most important
with respect to accidents, injuries, and aircraft controlla-
bility, {Moroney, 1980) they are not the only measurements
relevant to accommodation. Administrative limitations set
by NMPC established that no more than four variables would
be used. The practice of collecting anthropometric data at
the flight training entry point and the specific measurements
taken there determined which measurements could be used.

The inclusion of additional measurements, such as shoulder
width, could only increase exclusions. The substitutions of
other measurements could affect the exclusion results

similarly.
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V. SUMMARY AND CONCLUSIONS

The Navy requires airplane cockpit designs to accom-
modate ninety percent of the Naval aviation population. 1In
support of that goal, designs are required to accommodate
the 5th to 95th percentiles (or the 3rd to 98th percentiles)
of critical body dimensions. The success or failure of
aircraft designers in accommodating the population had not
been quantifiad, heretofore. BEy examianing anthropometric
data from three populations (1964, 1969, and 1975), two of
which were generated by the Computerized Accommodated Percen-
tage Evaluation Model (CAPE), exclusions allowed by the
design specification and exclusions associated with each
alrcraft type were determined. The numerical values corres-
ponding to the percentiles named in the specification (5 to
95 or 3 to 98) were compared to the measurements of each
subject in each population to determine the proportion of
subjects of each population having &t least one measurement
outside the limits of accommodation and therefor excluded.
The results were the exclusions expected from desigaing to
the specified percentiles. The aircraft exclusions woie
found by comparing aircraft anthropometric exclusion'caéss.
assigned by NAVAIR, and the measurements corresponding to
those codes, to the three populations. That process
resulted in an exclusion percentage for each aircraft and

each population.
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It was found that:
1. The design specification requiring accommodation of the
5th to 95th percentiles excluded 26 percent of the specified
population.
2. Designing to the 3rd to 98th peicentiles excluded 14
percent of the population.
3. Exclusions, both those allowed by the specification and
those peculiar to each aircraft, varied over time.
4. All aircraft accommodate more than the required ninety
percent of the most recent population sample.
5. The proportion of exclusion caused by a given variable
changed over time.

6. There are inconsistencies in the data.

A. DESIGN SPECIFICATION

The design specification should result in at least ninety
percent ¢f the use:r population being accommodated by each
aircraft. Reference to the Sth and 95th percentiles and to
the 3rd and 98th psrcentiles of critical body dimensions
serves only to fog the issue. The imaginary '95th perceantile
mab,' consisting of a 95th percentile measurement for all
variables, is assumed from the requirement to design to his
dimensions. The tacit assumption that anthropometric
features can be assembled and generalized to form a 95th
percentile man is false and misleading since it assumes a
correlation of 1.00 between anthropometric features. The

specification would be more effective if it were to require
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accommocdation of ninety percent of the population and remain
silent on the accommodation of singular dimensions. Deletion
of all reference to percentiles in the specification would be
a productive change. However. anthropometric data should
still be reported in percentiles for use in univariate
applications.

The Navy is currently enjoying the benefit of an unre-
quired bonus in the area of user accommodation. Ninety
percent accommodation was required, more than that is
delivered, at least for the four variables examined, based
on the 1975 data. Although there appears to be nothing to
indicate that this bonus will not continue, there is like-
wise nothing to guaranty that it shall. If a future aircraft
design were successful in accommodating exactly the required
ninety percent, the consequences would amount to exclusions
greater than those being experienced on any curreant Navy
alrcraft and the design specification would still have been
satisfied. Since there is feeling in the Navy that current
user accommodatidn is insufficient and since the ninety
perceni accommodation requirement is being met, either the
Navy must change the ninety perceat requirement or adjust its
attitude toward current accommodations. The answer may be
found in partitioning the user population into groups, each
of which currently flies in a particular type alrcraft.

Then specify the 'user population' to be one of those groups,

rather than all flying personnel in the Navy, and require
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accommodation of the entire group. This soluticn, while

easy to conceive, would be difficult to administer.

B. COCKPIT RESTRICTIONS

The exclusions enumerated in Table VIII indicate that
the Navy has a minimal problem, on the global level, with
incompatible planes and personnel. The attention that the
problem has received would hardly seem justified by the
miniscule exclusions indicated by the analysis. The
expense in terms of money, man-hours, and effort reflected
in the production of instructions by OPNAV, BUMED, CNATRA,
and NAVAIR, together with the resultant effort necessary to
comply with their requirements must have been justified by
2 judgement that a problem existed but the numbers in Table
VIII do not reflect the magnitude of the problem. A reason
that more impressive numbers don't appear in the table
might be in the aircraft codes' inaccuracy, or in their
failure to account for influential variables.

The accuracy of the aircraft ccdes is dependent on a
Jjudgement factor on the part of the people who measure air-
craft cockpits. The anthropometric codes assigned to
aircraft are based on cockpit measurements adjusted for
clothing and equipment worn by the user. Those adjustments
cannot allow for all variations. The codes assigned to
aircraft can also be affected by forecasts of the consequences
of the codes assigned. The prospect of excluding an unsuit-

ably large portion of the user population could have
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influenced aircraft exclusion code assignments in the direc-
tion of minimal effect.

The high cost of error does not appear in the table but
undoubtedly accounts for the attention given to such unim-
pressive exclusion figures. The cost of losing an airplane
or an aircrew is considerable. That cost makes any erroneous
assignment of perscnnel potentially disastrous and may
account for the emphasis in tae area of aircrew accommoda-
tion,

Additionally, anthropometric restrictions can affect an
officer's career rather markedly by denying him assignment
to the type aircraft he is motivated to fly. That fact
makes the globally small exclusion problem a crisis on the
individual level and explains why the attention level

exceeds that expected from examining the exclusion figures.

C. DATA INCONSISTENCIES

The data iidicate that the values associated with anthro-
pometric features shifted over time. Although the exclusions
by design specification in 1964 and those in 1975 were about
the same (see Table V1II), the individual variables respon-
sible for the exclusions were of varying influence. In 13984,
sitting height caused wmore exclusions than it did in 1975,
while buttock-knee length and leg length caused more in 19795
than in 1964. The 1969 danta show higher exclusion than

either of the other two data sets. Sitting height, buttock-
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knee length, and leg length all peaked in 1969, accounting
for the corresponding peak in exclusions.

The exclusion results varied erratically over time.
There are inconsistent effects in the data and the lack of
continuity cannot be explained with the information avail-
able. The leg length measurement is the most likely source
of the inconsistent effects and the discontinuance of leg
length as a critical measurement might be beneficial if
another measurement could be substituted. Buttock-knee
length might be used as a substitute for leg length since
the two variables are well correlated (r=.8). Alternatively,
a measurement taken in a sitting position approximating a
cockpit seating position could be substituted. Measuring
from the heel to the seat back via the front edge of the
seat would accomplish, more directly, the purpose presently
being attempted by the leg length measurement. The problems
encountered measuring leg length would be eliminated and the
measurements of personnel and of aircraft cockpits would be
more comparable and, consequently, more effective in matching
personnel to airplanes. Such a measurement of 'functional
leg throw' would be a special purpose dimension not included
in previous surveys. Previous surveys, however, were not
faced with the special prcoblem now at hand and the cost of
designing and implementing this new measurement could be

recovered in the prevention of a single aircraft accident.
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D. DATA LIMITATIONS
Of all the anthropometric dimensions which might be con-
) ) sidered, the Navy collects data on eight anthropometric

features (including weight) considered relevant to flight

| : safety. Of those eight variables, only four are considered
in the process of assigning personnel to aircraft. The
limitation to four variables is not necessarily optimum with

‘( respect to flight safety since the administratively driven

{ maximum of four variables was the effective constraint. The
inclusion of additional variables, if they were found to be
relevant, could only decrease accommodation further. The
decrease could be dramatic if the additional variables were

‘ poorly correlated to those already considered.

The problems arising from variables in combination (but

not visible in single variable evaluation) have been recog-

PR S VO S

nized [CNATRAINST 13520.1, 1980) but no description of the
interaction between variables is included in the Anthropo-
i metric Compatibility Assignment Program. For example, the

[ minimum functional reach and leg length necessary to reach

controls varies as the position of the seat changes. The

position of the seat is determined largely by the sitting
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height of its occupant. An individual with a short sitting

height must raise the seat high enough to allow vision over
the nose of the aircraft. As the seat rises, it also moves

aft slightly, causing the rudder pedals to be adjusted aft
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and also requiring a longer functional reach to enable the
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-
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man to reach the controls. Thus, sitting height determines
in part the effective minima for leg length and functional
reach values, making required leg length and functional

reach distances functions of sitting height. The values used
for anthropometric coding, however, are determined irres-
pective of seat position changes. An additional
anthropometric code should be established to identify those
personnel who meet all the limits but whose combination of
anthropometric features could create problems.

The procedures used to take measurements in the 1969 and
1975 data sets were deficient in some respects. Most notably,
the failure to calibrate the integrated anthropometric
measuring device was unfortunate. The apparent rounding of
measurements also induced error. The calibration deficiency
can be corrected by instituting a requirement to document
periodic calibration and adjustments, as is required by the
Preventive Maintenance System. The rounding error could be
eliminated by converting the measuring device to provide
digital displays of measurements. Better, but also more
expensive, an automated measuring device could record
measurements without requiring the operator to read and
record numbers. Such a device would alsc prevent the oper-
ator from rounding measurements or inserting any bias into
the data.

The necessity to draw on outside sources for data con-

cerning leg length, a critical body dimension about which
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there is no data in the design specification (1964 data),
points out a basic deficiency in the specification.
Designers do not consider leg length in the design of
cockpits. Instead, they use buttock-knee length and pop-
liteal height sitting, which are components of leg length.
The assignment process would be more consistent if similar

variables were used for exclusion codes.

E. CONCLUSIONS

The data collection system which supports the Anthropo-
metric Compatibility Assignment Program consists of
measurements taken on aircraft cockpits as well as the
equipment and procedures used to measure aviation personnel,
Many inconsistencies in personnel measurements have been
noted even though those measurements are an essential ingre-
dient in the successful operation of the program. The
program will operate no more effectively than its weakest,
or limiting, factor. That limiting factor appears to be the
measurement of personnel. Inconsistencies in the data appear
to be results of measurement bias. The appearance of larger
personnel in 1969 and corresponding higher exclusions in
that population are more likely the changes of measurement
bias than any real effect in the population.

Measurement error could be reduced by:
1. Perilodically calibrating the measurement equipment.

2. Randomly remeasuring personnel and comparing the original
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and repeated measurement. If significant discrepancies are
noted, corrective action should be taken.

3. Replacing the integrated anthropometric measuring device
by one using digital measurement displays, or automated
measurement recording.

The consequences of failing to improve the Navy's
personnel anthropometric measuring procedure will amount to
negating the Anthropometric Compatibility Assignment Program
and accepting the aircraft accident rate, and ejection injury
rate which were sufficiently undesirable to lead to the
program's establishment. Additionally, erroneous measurement
can adversely impact on officers' career development patterns

and consequently on officer personnel retention.
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APPENDIX A

Definitions of Measurements

! ’ 1. Buttock-Heel Length -see Leg Length

2. Buttock-Knee Length -the horizontal distance from
the rearmost surface of the buttocks to the front of

4 the kneecaps, with the subject sitting erect.

‘ 3. Buttock-Heel Length -see Leg Length
4 | 4. Functional Reach -the distance from the wall to
s the tip of the thumb measured with the subject's

shoulders against the wall, his arm extended forward,
and his index finger touching the tip of his thumb.

4 i 5. Height -vertical distance from the
floor to the top of the head with the subject standing
erect in bare feet.

6. Knee Height Sitting -the height from the footrest
% surface to the musculature just above the knee,

4 7. Leg Length -the distance from the base
-ﬁ : of the heel to a wall against which the subject sits
et erect with his leg maximally extended forward along

{ the sitting surface.

g 8. Sitting Height -the height, from the sitting
' surface, to the top of the head, with the subject
sitting erect.

©

Stature -see height

——

10. Popliteal Height Sitting -the height of the underside of
the upper leg above the footrest surface.
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APPENDIX B

Anthropometric Codes as Percentiles

of the 1964 Population

Measurement
Interval

Code

Variable

Equivalent

Percentile

99+
99+
98-99
96-97
91-95
15-90
3-14
<3
<1
<1

(@R R EORS HoORORORS RS
HORNVOWI-HMNANAAN
A o2 NMap NWepRap Nep Hapaplop Nopl
L.
0505000050

nnnnnnnnnn

DO~-ONNFINO

SITTING HEIGHT

<1
<1
1-2
3-6
7-25
26-39
40-50
51-75
76-94
»>95

ARSI H®D
VP NOOHNM
2839558850
OO INONIKY
CF * o « o o o o = e

>99
299
>98
97-98
91-96
81-90
£0-80
15-49
2-14
<2

OAPRIOHOM®N
00 (O WO WD WD) <P N
°33599359°
%050500001

NN MOMMMm

NV~ OWHOOINHO

FUNCTIONAL REACH

NN eV

9
8
7
6
5
4
3
2
1
0

BUTTOCK-KNEE LENGTH

>99
98-99
95-97
86-94
71-85
34-70
3-34
1-2
<1
<1

oooooooooo

0000000000

OO MNHO

LEG LENGTH

-

62

P s it aie o U5 e e




Appendix C

Program Listing for CAPE Model
Used to Generate the 1964 and 1¢69 Data
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PROGRAM GENSAMP (FMEAS+UMEAS « SAMPLE « INPUT+OUTPUT,
1 TAPF12FMEAS + TAPE2=UMEAS ¢ TAPE 3XSAMPLE o
2 TAPESSINPUT « TAPFA=0UTPUT)

*ee MODULE A = MONTE CARLDO SUMULATION eee
*es MCSM QEADS IN FACTOR MATRIX OF REQUIRED ANTHMHQPIOMETRIC
*eoe MEASUIFMENTS FROM EITHER OISr FILES OR INTERACTIVE
sed TEOMINAL, IT ALSO ALLOWS USFRS TQ PRINT, EOIT aND SAVE
se® FILES, THE PROGRAM THEN COMPUTE RANNOM MULTIVAKRIATE NORMAL
ees FEATURE VECTORS, AT THE ENJD OF THF PROGRAM 1T CALLS
e®3 SURPOUTINE TRANS TQ PERFORM NECESSarY DATA TrANSFORMATION
eae OF ANTHROPOMETRIC SAMPLES AND STORFS THE RESULTANT
se8 MEASUIEMENTS ON DISX FILFS FUR CREWSTATION EVALUATION
[ 213 NQQULE .

COMMON/MCSH/CORR (78] sANTH(2412) 9V {25) +KMEAS KN
1 SOROOT (73] 4 X {251 « ILIWNTMEAS s TCOUNT »

2 INGME (4) o 1TMEAS NIMEASWNTEUPR
COMMON/MISC/I0INS100UTICARD

NMEAS =« NUMBER OF ANTHROPOMETRIC MEASUREMENTSe CURRENTLY 12
NSAMP « NUMBER QF OPERATOR SAMPLES
DATA FILE DESCRIPTIONt

NANE PROGRAM REF, TAPE# FOR/UN CONTENTS
FMFAS camee 1 FOR ANTM (2 +NMEAS) ¢+ CORR (KN)
UNEAS NTWEAS Q UN NMEAS o« KN ANTH o COMR
SAMPLE NTEMP 3 uN INAME th) s Ve
INPUT ——aen 3 -
ouTPUT wenns s -

OATA ININ« JOOUToNUCRENGNTEMP oNTHEASINIUEAS/S0828130407/
DATA WARFUNGC/A/

DATA MMFAS JNTMEASNINEAS/1242407

1+1COUNTYLO/

NATA AMTHZI4¢0/7CORR/TASO/  INAUE 200} 0N ’

DATA MAXAPY s NAXANTHMARACT/3e0e)/

SOeCONPUTE (Xy) TwE LENGTH OF THE LINEAR ARRAY CORR{AN)

100UTs O
1SAMPR(
SOeNCSN MATN SENU
CONTINUE
10INag
NRITE (A290)
CALL TNDT (14l oNVALS2 e NMEAS VAL IEOF)
60 TN (1304100+110012042400120)0 {ROFe)
CONTYINE
CaLl MRLP 1))
G0 Y0 1920
CONTINOP
NRITF (A4300)
a0 o 00
CONTINRUP
IF INRFASLT. 1 ORNNEAS O MNEASE GO YO 120
KNESNNE 4SS (NNEASe)) /2
[{uPTun

e GENENATE QBERATOR SAWPLE FOOM MEANSSTD UEY 4 COMNM walkla

CONTINWF
1ninNey
oo aNTHVOONNE TRIC FPUNCTIONS
CONT T
WRITE A XOO0)
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160

170

140

C
190

CALL INPT (1¢1eNVALSZTIOPT+XVALyIEQF)

GO TO (1804140+1604170+2804170)s IEOF<]

CONTINUE

CALL HELP (2)

60 TO 150

CONTINUE

WRITE (6+360)

GO TO 150

CONT INUF

1IF (I0PT.LT«1.0R.I0OPT,GT.MAXANTH) GO TO 170
INPUTWEDITeSAVE +PRINT+GENERATE OPER SAME+END

GO TO (1904200+2204240+2604280)¢ I0PT

CONTINUE

C #»*INPUT ANTHROPQOMETRIC MEASUREMENTS

200

CALL ACCPT (ISAMP)

1INPT=)

GO TOQ 140 .
CONTINUE

C #®eED]T ANTHROPOMETRIC DATA FILE

2l

220

IF (TINPT,EQ.L) GO TO 210
WRITE (64350}

GO YO 140

CONTINUE

caLL EDIT

GO 10 140

CONTINUE

¢ e®oSAVE ANTHROPOMETRIC DATA FILE ON UMEAS

230

240

IF {1SawP,EQ.1) GO To 230
WRITE (44320)

G0 TO 140

CONTINUE

caLL save

GO TO 140

CONTINUE

C eesPRINT ANTHROPOMETRIC DATA

60 TO 140
250 CONTINUE
CALL PRINT
GQ YO a0
c
C *os GENERATE OPERATOR SAMPLE FROM ANTH MEAS VATA
(%
260  CONTINUE
IF (1SauP NELLY GO YO 270
CALL OPSAMP (1SAMP)
GO T0 140
270  CONTINUE
MRITE (A+330)
GO TO 140
C oo TERMINATION OF MCSHM
280  CONVINUE
dPITE (64310)
sYop
¢
290  FORMAT (% ENTER NUMBER OF MEASUREMENTS (1=12)Pee®)
300 FORMAT "  GENERATE FUNCTIONSt1=INPUTI2=ED]TI3=SAVELIG=PRINTI®,
v NGGENERATE LAENN] matt)
Jio FORMAT (v END OF OPERATOR SAMPLEW)
320  FONMAT (W UNABLE TO SAVE MEASUREMENT DATA = FATAL ER%ORS™)
330  FOWMAT (» UNAALE TO GENEQATE SAMPLE = FATAL ERNORSY)
3.0 FONMAT (% INVALID RESPONSEW)
350 FORMAT (4 ANTHRODOMETRIC DATA MUST BE:- INPUY HEFORE THE EOIT %,
¢ HFUNCTION CAN Q€ USENW)
WO EARMAT (M ANTMRNOOMFTATE NATA WUST AF TNPUY KFFORE THE PRINT®,

IF (1INPT.EQ.L1) GO TO 250
WHITE (&+360)
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100

110

120
13

140
150

(2 X2 K 2]

160

ir

+«  UFUNCTION CAN BE USEDMW)
END
SUBROUTINE INPT CITYPE « IVALSZ«NVALSZy IVAL s XVAL + 1EOF)
COMMON/MISC/TOINS I00UT1CARD
FREE FIELD INPUT ROUTINE == READS IN INPUT FROM THE XEYADARD IM
FREE FIELD INPUT
INPUTww=
ITYPE -~ SPECIFIES THE TYPE OF DATA TU BE ENTERED
12INTEGER 2=REAL JI=ALPHANUMERIC
0 . IVALSZ - THE NUMBER OF ITEMS EXPECTED TO BE ENTERED
UTPUTw=e
NVALSZ = THE NUMBRER OF ITEMS ENTERED BY THE USER
IVAL = ARRAY CONATINING INTEGER OR
ALPHANUMFRIC DATA SUPPLIED BY THE USER
XVAL = ARRAY CONTAINING REAL DATA SUPPLIED BY THE
USER
1EOF = END OF FILE FLAG *
121F BLANKS Ox A CARRIAGE CONTROL IS THE
ONLY INPUT
2= IF A QUESTION MaRK IS ENTEKRED
3=1F INPUT IS INVALID
4x1F A $ HAS BEEM ENTERED
DIMENSION ICHAR(B0) «IVAL (IVALSZ) +AVAL (IVALSZ)
ISTOP=0
1F (IVALSZ.GE.0) 6O TO 100
1STOP=)
IVALSZ=TABS (IVALS2)
CONTINUE
1QUOTE=D
NVALSZ=20
1FQF =0
1F (I00UT.EQ.1) GO YO 120
00 110 1=1,480
TCHAR () =1K
CONTINUE
READ IN THE INPUT
RFAD (10IN.J30) ICHAR
1IF (10INJNE.S) WRITE (64330) ICHAR
IF (FOF(IOIN).NEJ1) GO TO 130
1FOF=])
QF TURN
CONTINUR
11=1CARD
GO TH 140
CONTINUE
xanlAsze THE CAQD COLUMN COUNTERS
fls
CONTINUF
12=A0.
CONT INUF
1F (1STOPCEO.1.AND,IVALSZ,EQ.NVALS2) RETURN
SEARCH FOR THE NEXT WORD
1F ti1.,LELT12) GO TO 160
SEARCH FOR THE FIRST NNN<BLANK CHARACTER (STARY OF wUND)
CHECX 1F EACESS AS BEEN ENYEREO
IF (NVALSZ.LE.IVALS2) QETURN
tEQF eS
RETURK
CONT INUF
0O 170 Isllel2
IF (ICHARIT) (ECGLIN ) GO TO 170
1FiRSTel
G0 YO 1IN0
CONTINUE
1F (NVALSZ2,E0,0) TEOFs]
CHECK IF EXCESS MAS REEN ENTERED
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IF (NVALSZ.6T.IVALSZ) [EOF=S

RETURN
180  CONTINUFE
c SFARCH FOR LAST NON~BLANK CHAPACTER (END OF wORD)

IF {ICHAR(IFIRST) EQ.1H?) JEOF=2
IF (ICHAR(IFIRST) JEQ.InS) IEQF=6G
IF (IFOF.NELO) RETURN
IF (ITYPELEQ.4) GO TO 30u
IF (ITYPE.NE.3) GO TQ 190
IF (ICHAR(IFIRST) oNE o 1HWANDJCHAR({IFIRST) 4NEo1H*) GO TO 190
IFIRST=IFIRSTe1
1QUOTE=1
190  CONTINUE
no 220 I=1FIRST,I2
IF (IQUOTE.EQ.0) GO TO 200
IF (ICHAR(]) sEQ.1H",OR,ICHAR(1).EQ.1Nt) GO TO 210
GO0 To 220
200  CONTINUF
IF (ICHAR(I) «NE«lH +ANDJICHAR(I)«NEW1Hs) GO TO 220
210  CONTINUE =
ILAST=T-1
GO0 T0 2%
220  CONTINUE
ILAST=12
230  CONTINUE
NVALS2=NVALS2Z+]

C QESET THE FIRST CHARACTER TO AE SEARCHED FOR THE NEXT wOROD
[ INCREMENT THE NUMAER OF WORDS FOUND
‘T1sILASTS2
IF (NVALSZ.GT.IVALS2) GO TO 1S90
c CHRECK IF INPUT IS ALPHA~NUMERIC
IF (ITYRE.EQ.3) GO TO 310
¢ INPUT 1S NUMERIC
c CHECK TF NUMSER 1S SIGNED
1S1GNa)

IF (ICHARUIFIRST) WNE o IH= o ANDJICHAR(IFIRST) JHE LMo} GO TO 240
1F {ICHARUIFIRST) EQeln=) 1SIGNa=]
1FIRSTa1FIRSTs)
2u( CONTINUE
INUMN0
tNECxD
10ECF =N
0N 260 1=lFIRST.ILASY
IF {ICHaR U] NEL M) GO TO 2%0
TDECFoINECKe )
{DECx])
RO TO 240
250  CONYINUF
CALL ICONV (ICHAR{T) +1AD0«IEQF)
IF {TEOF.EQ. 1) RETURN
tNUM=INyMe) 0o} DD
1¥ (IOECJNELOY! IDECHIDECs]
200  CONTINUE
1F (10ECF.LY.2) GO T0 280
270 CONTINYE
1FOF2)
RETUAN -
280  CONTINUE
INUMa INMe TS TGN
XNUMRFLOAT { INUM)
IF CLITYPE LEOL ) ANDLIDECLEL L JORLLITYPELERL 243 GO TO 290
1€0F =l
RE TURN
. 290 CONTINUF
1F LINEEJNELO) ANUNaINUNZ10,008(TDEC=])
IF CITYRF FO.01 TVAL INVAI Q212 TF TR Lanisn
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300
310

320

(o
30

100

C eee
C eoe

1
2 TNAME () o ITMEAS I NIMEAS oNTEWD

IF (L1YPEEULE) AVAL INVALSZ) SXNUM
ICARD=TLAST+}

GO TO 1S0

CONTINUF

ILAST=1VALSZ*10

CONTINUF

INPUT 1§ ALPHANUMERIC

DO 320 J=l.1VALSZ

IVAL{J) =104

CONTINUE

L=ILAST=-IFIRSTs]

NVALSZ=(L~1)/10+]

IF (L.GT.10%IVALSZ) GO TO 270

ENCODE (L+330+IVAL(1) ) (ICHAR(1}«IalFIRSTILAST)
ICARD=T]

RE TURN

FORMAT (80A))

END :

SURRNUTINE ICOAV (JCHAR.11+1EOF)

THIS FUNCTION CONVERTS ALPHA NUMSERS TO NUMBER NUMBE~S
NIMENSION JNUM(10)

DATA JNUMZIMO+1H1 ¢ 1H21 JHI 4 1G4 1HS o L H6 e INT e 1H84 1HIZ
no 100 y=l10

IF (JCHARGNEJJNUM{ YY) GO TO 100

1R ENI]

RFTURN

CONTINYUE

INVALID INSUT «=e NOT A NUMRER

1E£0F =)

RF TURN

END

SUBROUTINE ACCPT (1SANP)

INPUT ANTHQOPOUETRIC DATA
MEANSs STD DEVe AND CORRELATION “ATRIX

COMMON/MCOM/COMR L TA) s ANTHLI2412) +VI25) «NMEAS XN
SORNOTLTB) «X125) + TUWNTHEAS+TCOUNTy

CORMON/UISC/ZTIOINTOQUT « 1CARD
DINENSIAN QUFF L) TENP{)2)
DATA AUFF /3007

1£ANE=G

1COUNT 20

INLINE =D

101N=S

<
€ *oeQEA0 MONE - 1aINTERACTIVE 24FILE

c
100

CONTINUE

WRITE (4.610)

COLL INPT ()1o)eNOINPTLIHODE «X1NPTSIEOF)
60 7O (130+41104120411044904110:+ 1EQFe)

€ INVALID SESPONSE

110 wPRIYE (44650
60 10 100
¢ wELP
120 CALL HELP (&)
GO YO 100
1)0 IF tI8ANELEQ.1) GO 1O 200

IF (INONE.NEL2Y GO TO 110

c
C *ss FILE TYPE! LleFORMATTED 2=2UNFORNATTED -

<
Va0

CONT VAW
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WRITE (6+520) .
CALL INPT (1214NOINPTSIFFORMsXINPT+IEOF)
GO TO (1704150+160415044904150)s IEOF<]
150 WRITE (H9650)
GO Y0 140
160 CALL HELP (5)
60 TO 140
170 IF (IFFORM,EQ.1) GO TO 190
IF (IFFORM,NE.2) GO TO 150

REWIND NTMEAS
sesREAD THE NUMBER OF ANTHROPOMETRIC MEASUREMENTS»
#3aCORKELATION COMPONENTS
QEAD (NTMEAS) NMEASeKN» INAME
1F /EQF (MTMEAS) JNE,1) GO Tu 180
WRITE (6+670)
60 TO 450 .
¢ #e#READ THE MEAN AND STANDARD DEVIATION VALUES
180 READ (NTMEAS) ((ANTM({10+J0) s 10=142) s JO=1 +NMEAS)
C e¢a*eREAD THE CORRELATION MATRIX VALUES
QEAD (NTMEAS) (CORR(I0)+10=1+KN)
REWIND NTMEAS
WAITE (64690}
{SAMP=]
RETURN
¢ ##® SET INPUT LOGICAL UNIT 10 1 FOR FILE FMEAS
190 T0IN=]
200 CONTINUE

C
c s#a UNFORMATTED READ
c
C

o
C #«*ACCEPT OPERATOR SAMPLE FILE NAME

c
CALL NaMEFL (IERROR)
1COUMT=TCOUNT + TERROR
INLINE=TNLINE«]
c sas [NPUTS MEANS AMD STANDARD DEVIATIONS INTQ ARRAY ANTM

1IF (IMONE.EQ.1) WRITE (6:500)
IF (IMODEWNELL) WRITE (A+510) INAME
MAXINPT=2 .
DO 327 TROW=] NMEAS
210 CONT INUE
IF (IMOGE.EQ.1) WRITE (64530) IROW
220  NAMT=0
230 CONT INUE
ITOTIN=MAXINPT=NAMT
1COL=NAMT )
caLL INPT (2.ITOT!N.NOIN9T.!VAL.ANTM(lCOL,!Rou)oltor)
IF (IFOFEQ.5.0RIEQF Q40! NAMT=NAMT +NOINPT
IF (IMONEEG.1)} GO TO 240
INLINE=INLINE+1
IF (NAMT.EQ.MAXTINPT) GO TO 290
1F (1ENF.EQ.1) GO TO 480
WRITE (A+S60) IROW
1F (1ENF.EQ.5) G0 TO 2T
WRITE (A+700) INLINE
TCOUNT=ICOUNTs]
G0 TO 320
cees INTERACYIVE 1EOF PROCES3ING
200  CONTINUF
GO TO (280+210425002604490+270)¢ 1E0F +}
250 CONTINUE
CALL HELP (6)
G0 TO 210
250  CONTINUE
WOITE (6+650)
Gn.T0 210
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280

290

300

310
320

NDNOON

330

340

50

C see
350

30

380

390

CONTINUE

TOLIST=NOINPT-ITOTIN

WRITE (6+600) T0OLIST

IF (IMODE.NE.1) ICOUNT=ICOUNT+1
GO TC 290

CONTINUE

IF . (NAMT,.GE.2) GO TO 290

WRITE (6+550)

60 TO 230

CONTINUFE .

IF (NAMT.GT.2) NAMT=2

IRERR=0

DO 300 TCOL=1¢NAMT

CALL REASON (141COL+IROWsANTM(1+IROW]} sANTM(24IROW) 4+ IFATAL)
IRERR=TRERR+IFATAL

CONTINUF

IF (IRERR.EQ,0) GO TO 320 -
IF (IMODE«NELYY GO TO 310
WRITE (64630) IROW

GO T 220

ICOUNT=TCOUNT+IRERR

CONTINUE

a#» ANTHROPOMETRIC CORRELATION MATRIX VALUES ARE ACCEPTEQ
see® ANND PROCESSED.

IF (IMODELEQ,1) WRITE (6+560)
IF (IMODE.NE.1) WOITE (6+4520)

N0 460 [ROW=) NMEAS

CONT INUF

NAMT=(

MAXINPT=NMEAS«1=1ROW

CONT INUE

1F (IMONEJEQ.1 JAND . IROW.EQ.NMEAS) WRITE (6:580) ke MAXINPTINMEAS
1F (IMODELEQ,1+AND; IROW.NE JNMEAS) WRITE (64570) IROweMAXINPTIRQwo
INMEAS

CONTINUF

ITOTIN=MAX INPT«NAMT

ISTART={ROWeNAMT

CALL INPT (29!?0TIN.NO$NPT.IVAL'TEMP(XSYART)»IEOF)
IF (1EOFEQ.0,ORIEQOF 4EQeS) NAMTaNAMT-NOINPT

1F (IMONELEQ.1) 50 TO 360

INLINF2INLINE«]

IF (NAMT.EQ.MAXINPT) GO TG 410

IF (1ENFEQ.0) GO TO 380

IF (IENFJEQLY) WRITE (64710}

If (TEOFEQ.1) 60 TO 470

1F (LEOF.EQ.5) GO TO 390

TCOUNT2ICOUNT ]

WRITE (6+4700) INLINE

60 YO aad

INTERACTIVE INPUT CRROR PROCESSING

CONTINUF

GO TN (4004380¢370438004904390% ¢ lEOFe}

CONTINUE

CALL MELP (D) .
G0 To 30

CONTINUE

dRITE (&6¢950)

GO YO a0

CONTINUE ,

1CLISTeNOINPT=1TOTIN

WRITE (6+600) JOLIST

1IF {IMODE «NEW 1) JCOUNTSICOUNT ]

NAMYMAXINPT

GO Y0 410
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400

“10

4«20

©30

440

4S0
&AR0
70

480
490

%00
Si¢
920
530
S«
899
560

570
SHO
540
600
AlQ
420
630
640
650
660
670

ano
690
100
710

CONTINUE

IF (NOINPT.EQ.ITOTIN) GO TO 410 °
ITOTINSMAXINPT=NAMT

WRITE (64590) ITOTINGIROW

GO T0 350

CONTINUF

TLAST=TROWeNAMT =]

IRERR=0

00 420 ICOL=TROW.ILAST

CALL RFASON (2+JCOL«IROWSTEMP{ICOL) +0+IFATAL)
IRERR=IRERRs IFATAL

CONTINUE

IF (IRFRR.E0,0} GO TO 440

IF (IMONE.EQ.2) GO TO 430
WRITE (6+640) IROW

60 TO 10

ICOUNT=ICOUNT+IRERR

GO TO 4&0

CONTINUE

NO 450 TCOL=TROWNMEAS

N=NDX (TROW,ICOL)
CORR(N)Y=2TEMP(TCOL)

CONTINUE

CONTINUF

CONTINUE

IF (ICHUNT.EQ.0) I1SAMP=]

IF (IMODEWNE.1) WRITE (6:680) TCOUNT
GO TO 490 ‘
WRITE (64660}

¢ TURN

CONTINUE

RETURN

FORMAT (% ENTER PAIRS OF MEANS AND STANDARD DEVIATIONSe=it)
FORMAT (/7% DIAGNOSTICS OF FORMATTED WEAD W/v OPER DESCE HeGAl02)
FOARMAT (/7% CORRELATIONZANTHROPOME TRIC MEASUREMENISI®)

FORMAT (9 MEASUREMENT = 4y12,% Pwemall)

FORMAT (" UFASUREMENT =n412)

FORMAT (% ENTER STANDARD DEVIATION «=ity

FORMAT (% ENTER ANTHROPOMETRIC COVRELATION MATRIX DATA IN A ROWW!S
1E UPRER /% TRIANGULAR FORM,"/' NOTE:! ALL DIAGONAL ELEMENTS MUSTH,
« " FQUAL 1.000W)

FORMAT (SH DOW o124 (1, 12¢» ELEMENTSe COLUMNS Uy [2eitatiy[244)0)
FORMAT (SH ROW oI2e{M12¢% ELEMENTs COLUMN W l24t0)n)

FORMAT (2l ENTTQ THE REMAINING +12¢1MM ELEMENTS POR NOW o12)
FORMAT ("  THE LAST "2+ [NPUTS MAVE REEN [GNORED™)

FORMAT (4 INPUT MONEL1aNTERACYIVE F2uF [LE) =at)

FORMAT (" QEAD MODE (1cFORMATTED I 22UNFORMATTED) »=¥)

FORMAY tY RE~ENTER DAYA FOR #,12)

FORMAT (' 2E-ENTER DATA FOR ROW *413)

FORMAT (" INVALID RESPONSE")

FOHMAT (v UNEAPECTED EOF ON FMEAS FOR HEAS 1)

FORMAY (' FILE UMEAS 1S NOY ATTACHED YO TRE PROGRANW/

o M OUNFORMATTED QEAD ON TMIS FILE 15 AGORTED ===%¢//)

FORMAT (" TOTAL ERRORS ON INPUT OATA “,.15)

FOHMAT (" MEANASTD OFV & COPRELATION DATA READH)

FORMAT (' INVALID DATA AT LINE M,y1S5)

FORMAT (* UNEXPECTED END OF FILEW)

END

SUBPOUTINE EOLY
COMMON/MCSM/ZCORRITA) s ANTM (24121 oV I2S) INNEASsKNe

L SARONT (T78) 4 X (2S) ¢ TUNTMEAS s JCUUNT ¢
2 INANE (6) o JTHMEAS+NIMEAS ¢NTEMP

COMMON/NISC/ZIOINIO0UT [CARD

DIRENSION QUFF ()Y

DOACRCIT LA LS TS
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aas MODIFICATIONS ON MEANS+STANDARD DEVIATIONSs
### AND ANTHROPOMETRIC CORRELATIONS

10IN=S

CONTINUE

WRITE (6+4350)

CALL INPT (1+1+NVALSZ+TOPT+XVALyIEOF)
GO TO (1304100+41104120+3404120)¢ [EQFe])
CONTINUE

CALL HELP (8)

GO TO 100

CONTINUE

WRITF (6+360)

GO T0 100

CONTINUF

IF (JOPT.LT.1.0R.INPTLGT.S) GO TO j20
GO TO (14041404260+330.340)¢ 10PT

ese ICOL=1 FOR MEAN PROCESSING
*4% [ICOL=2 FC™ STANDARD DEVIATION PROCESSING

CONTINUE

ICOL=10PT

CONTINUE

MAXINPT22

NAMT=(

CONTINUF

IF (ICOLL.EQ.1) WRITE (6,380)

IF (ICNLLEQ42) WRITE (643900
CONTINUE

IVALSZ=2MAXINPT-NAMT

JuNAMT ]

CALL INPT {2¢IVALSZNVALSZ2«IVALSUFF(J)+1EQF)
GO TO (22041R0¢200419041004210)9 1EQFe}
CONTINUE

WRITE (442370}

GO TO 140

CONTINUE

WRITE (/+380)

60 T0 180

CONTINUF

IF (1CAL.EQ1) CALL HELP (1))

IF (ICNL.EQ.2) CALL MELP (12}

GO TO 140

CONTINUE

10L1STaNVALS2=-1VALSY

WOLITE (/+a00) IOLIST

CONTINUF

1RQWaRIIFE {])

NAMTaNVALSZoeNANT

IF (NAMY ,GE.HAXINPT) GO YO 230

IF (ICOLEQ.)) NRITE (64420) IROa
1€ (1CO1L.EQe2) WRITE (64630} 1RO
{0 0 170

CONTINUE

CaLL REASON (1¢ICOLIROWVBUFF (2) +0eIFATAL)
1F (IFATAL £0.)1) GO TO 150
ANTM{ICOL + IROM) 8BUFF ( 2)

GO T0 {00

ese PROCESSING FOR ANTHROPONETRIC COORELATIONS
CONTINUE )

MARINPYR)
NANTe(

71

R e .




250  CGONTINUE
WRITE (&4010)
260 CONTINUE
IVALSZ=MAXINPT+NAMT
JaNAMT 4]
CALL INPT (2+41VALSZ+NVALSZ+IVAL+BUFF (J) 4 1EOF)
GO TO (3104270+2504280+1004300)s 1EQFe)
270  CONTINUE
WRITE (6+370)
. GO0 T0 250
¥ 2R0 CONTINUE
: WRITE (6+350)
GO TO 250
290 CONTINUE
CALL HELP (1)
60 70 2%0
300  CONTINUF
10LIST=NVALSZ=-IVALSZ
WRITE (64600) IOLIST
60 YO 320
| 310 CONTINUE
; 1COL=BUFF (]}
! IROW=RUFF (2)
NAMTaNAMT e NVALSZ
IF (NAMT.GE.MAXINPT) GO TO 320
IF (NAMT.EQ.1) WRITE (644240) ICOL
IF (NAMT.EQ.2) WRITE (A¢650) ICOLeIROMW
GO TO 240
320  CONTINUF
CALL REASON (3+TCOL+IRQOWeBUFF(3)+0s1FATAL)
IF (IFATAL.EQ.]1) GO TO 240
CALL AFASON (2+ICOL+IPOWCBUFF(3)+041FATAL)
IF (IFATAL.EQ.1)} GO T0 240
C e¢eo NAD THF VALUE OF BUFF(3) INTO T-E APPROPRIATE

{ C *%ePOSITION WITHIN TME CONR(N} ARRAY
i N=NDX (190w 1COL}
{ CORR (N) aRUFF (3)
: 60 TO 100
¢
c *ee PRINY OPTION
C
330 CONTINUE
| CaLL PBINT
60 16 100
; ¢ ese ENN OF EDIT “ODE
| 340  CONTINUE
RE TURN
‘ c

350 FOAMAT (M EDIT MODE (L1 «MFANS$2=STUL JwANTH,CORRIG=PHUINTISEND) =att)
Ja0 FORNAT (" INVALID RESPONSEY)
ato FORMAT (M NO INFOWMATION ENCOUNTERED™)
JR0 FORPNAT (% INPUT INNEX AND MEAN VALUE™)
80 FORRAY (v INPUT INNEX MND STANOARD DEVIATION™)
&00 FORMAT (9 THE LASTH.124.1 INPUTS HAVE BEEN ISNOREO“l
10 FORNAT (% INPUT COLUMN + ROW AND CORNELATION®)
ol FORNAT (v INPUT MFAN VALUE FOR INDEX “¢IM)
30  FONMAT (% INPUT STANDAQD DEVIATION FOR INDEX “413)
Y] FORNAT (M INPUT ROW AND CORRELATIUN FOR COLUMN %“.12)
«50 ;oguAY (% INPUT CORRELATION FOR RQUw %“¢12+% COLUMN M412)
N
SUBHROUTINE NAMEFL (1FPROR)
: ) COMMON/MCSU/ZCORR ETA) s ANTM(2012) +VI25) o NMEAS KN
; 1 SARADT (TR) X 125) s TUNTHEAS s ICOUNT

7

Ltk

 —— ey - —

Q 2 INAME (4) « ITHEAS e NIMEAS o NTENP
' COMMON/MISC/IOEN« 100U JCARD
~

{

?
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C #e*PROMPTS USER FOR NAME OF SAMPLE FILE

c
DIMENSION TRUFF (4) 4 XVAL (4)
DATA IRUFF/4%)0M /
IFRROR=0

c

C #o#INITIALIZE CONTENTS OF IBUFF(4) WITH
C #*#RLANK CHARACTERS

et e e B e

c
DO 100 J=l.4
TAUFF (J) =10H
100  CONTINUE
c

110 CONTINUE
IF (10INJEQ.S) WRITE (64180}
CALL INPT (444 +NVALSZ+1BUFFsXVALsIEOF)
IF (JIEOF«LT.2,0R.IFOF.EQ.5) GO TO 150 .
IF (IQINGNELS} GO TO 140
GO TO (12051304170} IFEOF=]

120 CONTINUE
CALL HFLP (14}
GO TO 110

130 CONTINUE
WRITE (K+190)
GO TO 110

140 CONTINUE
WPITE (AR¢190)
IFRROR=]

C ewe{ 0AD CONTENTS OF IBUFF INTQ INAME ARWAY

150 CONTINUF

\ DO 160 y=lea

i INAME ( J)=13aUFF (J)
P 160 CONTINUE
5 170 RETURN

, c
! IR0 FORMAT (¢ OPERATOR SAMPLE DESCRIPTION(40 CHAK MAX)=we=®)
i 190 FORMAT (" INVALID RESPONSEW)

£ND

SUBROUTINE ORSAMD (]1SAMP)
¢ *eaGENFRATFE QPERATOR SAMPLE
COMMON ZMCSM/CORP (78) JANTM{2412) +V(25) ¢+NMEAS o KN»
1 SORNOTLTAY o X 125) s TUWNTMEAS« JCOUNT
2 INAME (L) s ITMEAS I NIMEASINTEMP

! COMMON/MISC/1OIN«10NUT+1CARD
: i OIMENSION TRAN(9)
k. DATA  (IRANID) +121¢9)/33333333.4555555554 77777777 222222221 »
- l; 1 £400640411866666669:838885689499999999V4 123056789/
3 . c
b C ®esLINEAP ARRAY CORR(7B) 1S LOADED INTO LINEAR
- C eeenuuMY ARRAY SQROOT(TA) SEFORE MATHIX TRANSFOR=
N C ®esuATIONS, ALL MATRIX TRANSFORMATIONS ARE
) C *eePFRFORUED ON SQRCOT(78) TO PRESERAVE CORR(78)
X ‘ g se0AS IMPLEMENTED WITHIN THME EDITING PROCESS.
5 K {
w R 10IN=S
- { N0 100 el KN .
3 =k SOROOY (K) =CORR (X )
100 CONTINUE
| ¢ *es PERFONM MATRIX TRANSFORMATIONS
- CALL SGPMX (NERRQR)
| IF (NERROM,EQ.)) RETURAN
! ¢ sve ACCEPT OPERATOR SAMPLE SI2E
' 110 CONTINUF
‘ WOTTE (A4320) '
CSLL INPT (141 4NVALSY? +NSAMP ¢ XVALIEOF)
' GO TO (150e120e130:140:790416081¢ IFOFe}

.
—
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120 CONTINUE
WRITE (6+330)
G0 TO 110

130 CONTINUE

: CALL HELP (15)

} - GO TO 110

140 CONTINUE
WRITE (6+340)

: GO TO 110

1 150 CONTINUE

y IF (NSAMP.GT,0) GO TO 160

WRITE (6+350)

GO TO 110
c
C ©ee2ASK USFER FOR MACHINE TYPE (32 QR 60 BIT)
c
)

. 160 CONTINUF -
WRITF (6+300)
CALL INPT '(141+NVALSZ+MTYPE+XVALIEQF)
GO TO (19041604170418042904180)¢ IEQF«]
i 170 CONTINUE
. : CaLL HFLP (20}
! G0 TO 160
: 180  CONTINUE
WRITE (h+340)
GO TO 140
’ 160 CONTINUFE '
IF (MTYPEJNE.J2.ANDMTYPELNE.60) GO TO 180
200 CONTINUE
WOITE (A+310)

c ese  (OPTION FOR ACCEPTING A RANDOM SEED.
60 TH (260+¢2100220423042904230)¢ [EOFe]
210 CONTINUF
WRITE (64330}

GO TO 200
220 CONTINUE
CALL HWELP (21)
GO TO 200
230 CONTINUF
WRITE (A¢340)
GO T0 200
240 CONTINUE
If (1S.,EQ.0) GO TO 250
! 1F LIS,LYe1a0R.15.6T.9) GO YO 230
[ IURIRAN(IS)
GO TO 240
) 250  CONTINUF
: TUeaT11113)
260 CONTINUF
REWIND NTEWP
ooyl TE a0 CHARACTER NAME FIELD INTO
eeeFILE SaMPLE (NTEMP)
WRITE (NTEMP) INAMENMEAS

}
!
A CALL INPT (141+NVALSZeTSsXVAL¢1EOF)
{
|

—— -y

00 280 T=] . NSANP e
see  GIMULATE A PSEUDD SAMPLE CASE.
CaLL STMSUd (MTYPE)
00 270 xul NNEAS
VIKI=VIK) CANTH{2 oK) ¢ANTH (] oK)
. 270 CONT INyE
MPLITE (NTEMP) (V(10)+10n] «NKEAS)
ebo CONYINUE

C
¢
<
c

Ly — . ——— W

é C *0eSET ISaAMP TO 1 TO INDICATE OPERATOR SAMPLE MAS BELN GENENATED
. 1SAMPR] .
3 END FHIF NTFMP
¢ 74
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REWIND NTEMWP
REWIND NTMEAS
WRITE (6+360)

290 CONTINUE
RETURN

300 FORMAT (" ENTER MACHINE WORD SIZE (32 OR 60 BIT) www)
310 FORMAT (" ENTER RANDOM NO SEED (0 IF NONE OR l=G)==u)
320 FORMAT (" INPUT SAMPLE SIZE wet)
330 FORMAT (" NO INFORMATION ENCOUNTERED™)
340  FORMAT (" INVALID RESPONSEM™)
as0 FORMAT (" SAMPLE SIZE MUST BE GREATER THAN (%)
kL) FORMAT (" SAMPLE OATA SAVED ON FILE SAMPLE OR TAPE 3.%)
END
SUBROUTINE PRINT
Cc
C *#2QUTPUT OF SIMULATED OPERATORS -
C
C *»eNOTE: ALL OPERATOR MEASUREMENTS
C ##2ARE STNHRED ON FILE SAMPLE. PRESENTLY EACH RECORD
C o»® CONTAINS NMEAT ANTHROPOMETRIC MEASUREMENTS
C
COMMON/MCSM/CORR(TR) s ANTM(2912) ¢V (25) ¢+NMEAS KN
1 SOROOT{78) + X (25) « IUWNTMEAS s ICOUNTy
2 INAME (4} « ITMEAS NIMEAS JNTEMP
COMMON/MISC/IO0IN«I0QUT«ICARD
INTEGER FumT '
OTMENSTON FMT(A) «NUM(12) «TEMP(12) +INDEX(2)
DATA FuT/ZaM{ woH «4H{6X) JoH shH(F6,0H3)) /7
NATA NUMZIHLoIH2 9 1M ¢ 1HG ¢ RS o 1H6 1HT o 1HRIHYe2H1002H1 102127
ISTORE=0
10FLAG=0

*ss  MENU CHOICE OF QUTRUTS

L d 2 X2 X2

00  CONTINUE
WOITE (64610)
CALL INPT {1eleNVALSZT10PT o XVAL s IEOF)
GO YO (120+130+4110+11043904110)¢ IEOFe]
110  CONTINUE
WRITE (6+650)
GO YO 100
120 CONTINYF
IF (TOPT,LY.1.0R.10PT.GTas4) GO TO 1}0
IF (10PT.EQ.1) GO TO 130
IF (10PT,.E0Q.2) GO TO 1650
[F (10PY.EQed) GO TO 190
60 T0 190

°os  PRINTOUT OF MEANS/STANDARD DEVIATIONS

- OO

30  CONTINUE
WPITF (6+580)
00 140 TROWe1NMEAS
WRITE (A+640) TR0V (ANTHIJOIRON) ¢ JOx142)
140  CONTINUE
WRLTE (A.620)
GO 10 100

see  PRINTOUY OF ANTHROPOMETRIC CORRELATIONS

-

50  CONTVINUF
VOITE (6+590)
WOITE (AsHB0) (NUM(IO) 10n) oNMEAS)
MRITE (64600)
00 1A0 TROus I JNMFAS |
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DO 160 1COL=1+NMEAS
N=NDX (TROWLICOL)
TEMP{ICOL) =CORR(N)
X 160 CONTINUE
/ IF (IROW.GT.1) GO TO 170
: WRITE (6+9610) (TEMP(ICOL)+ICOL3T=0WsNMEAS)
GO TO 180
176 FMT(2) =NUM{TROW=1)
- FMT (4) =NUM(NMEAS+1=-TROW)
o . WRITE (&sFMT) (TEMP(ICOL) +1COL=IR0WINMEAS)

g 180  CONTINUE .
WPITE (6+620)
GO TO 100
c
C #®» PRINT OF ANTHROPOMETRIC MEASUREMENTS
C

190  CONTINUF
WRITE (64630)
3 -3 I0FLAG=)Y

c
- C  es#INPUT CARRIACT RETURN == ENTIRE SAMPLE LIST
! ' C ®e#INPUT SINGLE NUMBER =< SINGLE OPERATOR
' C eeeINPUT TWO NUMBERS -« SEGMENT OF OPERATOR LIST
c
CALL INPT (1+2¢NVALSZ+INDEXsXVALEOQF)
60 TO (230¢270420042104100+220)¢ IEOF+l
, 200  CONTINUE
CALL WFLP (19}
. l 10FLAG=0
: G0 TO 190
‘ 210 CONTINUE
WRITF (6e620)
GO TO 190
A 220  CONYINUE
3 ; 10LISTaNVALSZ=-2
3 WRITE (6+650) QOLIST
230 CONTINUF
C eeeINDEX VALIDATION '
, IF CINDFEX(1)4GT.0) GO TO 240
> : - WRITE (4:480)
: ~ GO0 TO 190
L 200  CONTINUE

c
! C ooeT0 OETEAMINE WHETHER FILES wWILL BE REWQUND
‘ <

© o ma o R e 1

IF LISTORE GT.0.ANDLINOEX (1) GTLISTOREY GO TO 250
, NOSKIPaINDEX (1))
3 GO T0 280
3 250  CONTINUE
NPSKIP=INDEX (1) ={STORE«]
260  CONTINUE
ISTARTRINDEX{Y)
¢ eso}fr TWD INPUTS ENCOUNTERED = GUTPUT LIMITS
C ees(f ONF INPUTS ENCOUNTFRED « QUTPUT SINGLE OPERATOV
1F (NVALSZ,.EG.1) GO YO 280
IF (NVALSZ.GE.2) GO YO 290
270 CONTINUE
1S TORE=0
1STAQT )
1END=9QQ
NASK 1Pl
60 TO 320
200  CONTINUE
o .S : 1EXD= 15 VARY
k. : &0 1o N0

-

Cd

- g -
U\ st s

o gy
-

o9
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290 CONTINUF
IF (INDFX (1) ,LE,INDEX(2)) GO TO 300
WPITE (6+480)
60 TO 190
300 CONTINUE
TEND=INDEX (2)
310 CONTINUF
IF (INPEX (1) ,GT,ISTORE,AND.ISTORESNE.C) GO TQ 330
320 CONTINUF
’ C e*aREWIND FILS .
! REWIND NTEWP
READ (NTEMP) INAME,NMEAS
IF (EOF(NTEMP),.,EQ.1) GO TO 410
330 CONTINUFS
IF (NRSKIP.LT,1) GO TO 23S0
C ®eoWIND FILE FORWARD
0O 340 T=1¢NRSKIP
READ (NTEMP) (V(K)+K=]4NMEAS)
IF (FOF(NTEMP) ,EQ.)) GO TO 400
340 CONTINUE
350 CONTINUF
C *e3QUTPUT HEADER
WRITE (6+4530) (INAME(TI0)+103144)
IF (JSTART,EQLIENN) WRITE (6+540) IEND
IF (ISTART(NELIENDJANDL.IENDJNE«9Y9) wRITE (6o550) ISTARTIIEND
WRITF (6+500)
WRITE (6+660) (NUM{IO) 41031 eNMEAS)
WRITE (6+600)

C
;i . C *eaQUTRUT nATA FROM FILE
! . c
v 1SK1P=n

i NFOUND=20
: 0N 3J&0 1=1STARTLIEND
i C oeeSK]IP LINE FEATURE
\ IF (1SHIP.C0L1) WRITE (64460
{ ISKIPwn
IF L1START (NELLENDLANN T (NEJTENDSAND (175195 ,EQ. 1} ISK]IPw)
QFAD (NTEMB) (V(X) sKm] JNNEAS)
If (FOFINTEMP) ,EQ.1) GO TO 370
NF QUNO=NFOUND e}
1STORE e}
VOITE t6+510) (VINs eXu] ¢NNEAS)
o CONTINUE
GO YO W0
310 CONTINUE
1STONE ]
1F INFOUNDLLY.1) NRITE (645600
g CONTINUE

e e g b o PeAAANG At

N WRITE 144520)
) 60 TO 190
b 390  CONTINUE
" REWIND NYEWP
: :i RF TURN
. B 400  CONTINUE .
10LISTRl =2+ ISTORE
{ WRLITE (6+560)
S G0 10 190
; } 410 CONYINUE
3 3 . WPITE (82570)
E . B ' 60 10 100
E; v . c
1\ 420  FORMAY (% [NVALIO RESPONSE™)
30 FOPMAT (% QUTPUT HODElw=wn)
" ee0  FORHAT (% FOR ALL OPFRATOR DATA (ENTER CARRIAGE RETURNING/,
p
¢ 77
3]
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i e et 3 i .

g T W v

450
«60
470
[N 1))
490
500
5190
520
S30
540
550
S60

100

133

(s X2 X4l

leXaXal

1t FOR INDIVIDUAL OPERATOR DATA (ENTER OPERATUR NUMBER) e/
2% FOR A SEQUENCE OF OPERATORS (ENTER RANUVE OF OPERATUR NUMBERS) 1t/
o W END (ENTER $)}™)

FORMAT (" THE LASTW.I4s% INPUTS HAVE BEEN IGNORED™)

FORMAY (1K )

FORMAT (" ERROR IN UPPER INDEX == ty14)

FORMAT (" INDEX NUMBER CANNOT BE LESS THAN OR EQUAL TO Q)

FORMAT (" FIRST INDEX MUST BE LESS THAN SECOND INUER™}

FORMAT (2TXs"QPERATOR GAMPLE™ /s 71 L1R=)4)

FORMAT (11F6.2¢F5.2}

FORMAT (T1(1H~))

FORMAT (1Xe4A10+10XeA10)

FORMAT (10X+"OPERATOR NO%+14)

FORMAT (10X +HOPERATOR NOSHs Ja4! ==te]&)

FORMAY (% INOERX NUMBER EXCEEDS RECORDS IN OPERATOW FILEW)

FORMAT (% FILE SAMPLE 1S NOT ATTACHED TO THE PROGRANNZ

+« M OPFRATOR OUTPUT REQUEST ARORTED ===te//) .

FORMAT (/¢21X+“MEANS AND STANDARD DEVIATIONS"'/'1X07O(1H‘)QIQZXQ"N
IEISURENENT"06X9"“EANS“.6X0"STD DEVHeZalRe TL(LH=))

FORMAY (7+TXMCORRELATION MATRIX FOR ANTHOPQMETRIC MEASUREMENTS'" e/
1elXe70(1H=)) '

FORMAT (1X4T70(1H=))

FORMAT (12F6.3)

FORMAT (1X470(1H=))

FORMAT (% BRINT MODE {1 ~MEAN/STD2=CORR MATRX §3-0PER MEASI&=END) =)
FORMAT (19,5Xe2F12.2))

FORMAT (% INVALID RESPONSE™)

FORMAT (2X411 (A2vaX)sA2)

END
SUZROUTINE RANCC (RNORM (4T YPE + QUANW 1J)

*oeGENERATES A NORMAL DISTRIGUTION «1TH MEAN OF ZERO AND
seeSTANDARN DEVIATION EQUAL TO ONEeese
*eeMETHODOLORY o= MARSAGLIA = aRaAY

anNONIMCSMICODR(7R)oANT*(&clz)oV(ZB)ON“tASQKNo
1 50&00!(78)-I(ES)oIU-NYMEASoICOUN‘c
2 INAUE(5IolYMEAS'NIMEASqNTENP
DIMENSION QUANL2)
CONMON/MlSC/XOXNolOOUYoICARD

1JelJel

1F t1J.FQ.2) GO YO 110

CONTINUF

lltE.O'UNFORMtMTYPE)-l.O
Ylta;OOUNFoﬂN(MTYDE$-l.o

SeXlex}evloy)

1F tS.AE.1,0) GO Y0 100

$aS0RT {=2.0*ALOGLS)/S)

QUANTY) aR]eS

QUAH L) Y1eS

CONTINUE

RNORMEOQUANIT N

I t1J.£Q.2) 1Jel

RETURN

END

SUBROUTINE REASON (lCiLLolCOLolROv'Y510aE1.tstoucts!'AtAL!

ses  CHECKS FOR REASONABLENESS OF INPUT VALMES
couuoulucsq/cooﬂ(7ht.!NT"!B-!Z)-VGZS)-N!EASnK”.
1 50900?178).x(ZS).iU.N?-rAS-!COUNI.
° lNAuE(a)'ttutlsculuEAS.NtenP
conuon:nxscrlotn.xoour.tcano

teaLL = | MEANS AND STANDARD DEVIATIONS

WALl s 2 CNRNEL ATTION NATOLX. VERTIFICATTION
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—

C ICALL = 3 INDEX VERIFICATION
c

IFATAL=0

; TAFLAG=0

! . IF (ICALLWLT.0) IAFLAG=]
3 } ICALL=TABS(ICALL)

E IF (ICALL.GT.1) GO YO 110

C .
4 i ¢ ®se  MEAN VALUES MUST BE WITHIN A THREE STANDARD VEVIATION
. ; ¢ ®9e  NEIGHSORHOOD OF THE ACCEPTED MEAN VALUES
3 ¢ .
-; IWRITE=})
] IF (ICOL.EQ.2) GO TO 100
i RETURN
4 ' <
b e c eee  STANDARD DEVIATIONS MAY NOT BE NEGATIVE
¥ ? } c sa%  ANN THE MEANS MUST BE GREATER THAN
; : t c eee THE STANDARD DEVIATION.
; c
3 ! 100  CONTINUE
E: IWR]ITEx? '
3 IF (TSTORE2.LT,0.) GO TGO 120
[WRITE=]
IF (TSTOREL.LEL.TSTORE2) GO TO 120
RETURN
c
. ¢ 08 CWECKS VALIDITY OF INDEX NUMBERS
; ¢
A 110 CONTINUE
, ' INRITEa)
- IF (1ROW.LEL0.OR,IROW.GT.NMEAS) GO TO 130
:: ! IWRITE=?
& ' 7. H Ir (XCOL.LE.O.OP-ICOL.GY.NNEN) GO 10 1X0
oA { C o0elS THE NUMBER WITHIN TME UPPER YRIANGULAR REGION?T
; IWRITE=
! IF (1P0W,GT,1COL) GO TO 1d0
IF (ICALL.EQ.3) RETURN
¢
¢ oes ALl DIAGONAL ELEMENTS MUST EQUAL 1,000
c ees  MATRIX ELEMENTS MAY NOT BE LESS THAN t=]) OR GREATER
¢ ses  TwAN ONE,
¢
1WRITERA
; IF (1COL.EQLIROW.AND . TSTOREL,HE, 1,000} GO TO 130
| IWR] TFeS
1F (TSTORELLLT.=1.000) GO YO 130
. TMHITE=A
: IF (TSTORELLGT,1.000) GO YO 130
RFTUAN
\’ c
f; € 20eBRANCN YO APPROPRIATE ERROR MESSAGE
¢
W 120 CONTINUF
3 IF (IMOTTELNE,) ANDLTOINGNELS) WRITE (64280) 1ROV
¥ GO TN (190.1600150) s IWALTE
130 CONTINNE
! GO TD' t190¢200421041604170418014 INRITE
! 140  CONTINUE
, WPITE tA+230)
GO TO 220
t 150  CONTINUE
: WRITE (84260)
{ G0 10 220
: 180 CONTINUE
. MPTTF tALPS0) LROM. IO
1
b 79
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GO TO 220
170 CONTINUE
; WRITE (6+260) IROW:ICOL
{ R GO TO 220
‘ 140 CONTINUE
WPITE (64270} IROW.ICOL
| GO TO 220 :
! . 190 CONTINUE
’ WRITE (6+¢290) IROWINMESS
GO0 T9 220
200 CONTINUF
WRITE (64300) ICOL+NMEAS
60 70 220
210 FONYINUE
W2ITE (6+310) IRQW.ICOL
GO YO 220
220 CONTINUE
IFATAL =)
RETURN

e e e

239 FORMAT (™ STANDARD DEVIATIONS LESS TwAN ZERO")
2040  FORMAT (% ST.J0ARD DEVIATION GREATER THAN MEAN VALUE (M)
35S0  FORMAT (» DIAGONAL ELEMENT IN ROw wa12sn COLUMN %412,
e M IS NOT FQUAL TG 1.0 -
260  FORMAT (% ENTRY IN COLUMN t4]2,4% ROW "“¢]2¢
e N 1S LESS THAN «],9m)
270  FORMAT (v ENTRY IN COLUMN "4124% NOW 4124
: s " 1S GREATER THAN «},0%)
i 280 FORMAT ¢11Q)
290 FORMAT (8 20w "e12.% 1S LESS THAN ZERD OR GREATER THAN 4,12}
300 FORMAT w COLUMMN .12+ 15 LFSS THAN 2EPC OR GREATER THAN #.121
i JI0 FOfRAT (v A0W “e12+% COLUNN "3 12¢7 1§ QUTRIDE OF UPPERW,
: o * TRIANGULAR REGION OF CORRELATION HATRIX.%)
' €ND
‘ SUBRQUY INE SavE

sas  THIS ROUTINE SAVES INPUT DATA Oi PERMANENT FILE TARE2

anon

COMMON/MCSN/CORD (T8) $ ANTHI2412) 4V (25) «NMEAS XN
1 SQROOT (T78) +X 125 » fUWNTUEAS, JTLQUNT
2 INANE (0} o TTREAS o NTMEAS JRTEMP

i
i
i COMRON/MISC/TOINIO0UT  ICARD
v REMIND NTMEAS
i € eeSAVE NOw OF MEAS, s FLEMENTS [N CHUR MATRIXs SEX FLAG
% WRLTE INTMEAS) NUEAS KN INAME
“ . ees RAVE MEAN/STD, VECTOR,
! WOITE INTMEAS) ({ANTMI{0+J0)+102142)+JOu] oNUEAS)
N ¢ ®ee Savf CORRELATION matRix
v WOITE (NTREAS) (CORRLINY «1081KN)
Vi REWIND NYMEAS
b WRITE (60100}
i ReTuan
Ai c
) 100 ragutr {1 WEASUPERENT DATA SAVED ON FILE UMEAS OR Tapgdw)
o
! SUBRPOUTINE $IRIua (NTYPE! .
(o
i c eee Fp A GIVEN SOUAR ROOY NATRIX R OF CROER N IN UPPER
N < sss  TRIANGULAR FONM OF A CORRELATION OR A COVARIANCE
g C ess  MATHIX OF & COLUMNS. THIS POUTINE COMPUTES A VECT(R
& € ess v OF PSEUND SCORES OF LENGTH M SUCH THAT TT wiLL
C sed JF A QUASI-RANDDOM SaMPLE FROW A NORMAL FOPULATION
R ¢ $8%  WITH A MEAN VECTOR OF Z2EQ0S5 AND THE SANE CORKELATION
ii C *ee  Of COVARIANCE WATUIXs 1.E. FHON AN NUD.H) WAIRIX,
: c
; COMRONASESNZCORR TR ANTRID o 12 AV (P5) \NNFAR KN |
. .
| 80
|
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1 SQROOT (78) +X(25) s IUSNTMEAS JCOUNT»

2 INAME (6) s I TMEASWNIVMEAS«NTENP
COMMON/MISC/I0INsIO0UT +ICARD
OIMENSION Y (45)
tas0
00 100 I=1oNMEAS

i vi{il=20,0

! CALL RANDZ2 (RNORM«MTYPE oQUANe1J)

i . 100 Y {1)=RNORM

i D0 110 I=1.NMEAS

; N0 110 J=le1

KaNDX(Je 1)
110 VID)=V(1)eY (J)*SOROOT(K)
RETURN
END
: SUSROUTINE SORMX (NERROR)
. ¢
; ¢ sse FND A GIVEN SYMMETRIC MATRIX OF ORDER N STORED IN ITS
i ¢ sse  UPPER TRIANGULAR FORM. COLUMNWISE IN THE VECTOR R OF
: c ee3  LENGTH N®(Ne1)/2+ THIS ROUTINE TRANSFORMS [T INTO ITS
c ess  uSQUARE ROOT™ IN THE SAME FORM IN THE veCTOR SQR00T(78)
c
3 COMMON/MCSU/ZCORRITAD ¢ ANTM (2412} 4V (25) sNUEAS o KNy
E 1 SOROOT {78) 4 X125} s TUWNTMEASY JGOUNT s
3 2 INAME {a) s ITHEAS +NINEAS JNTENP
: - COMHON/MISC/ 10 TN 100UT « JCARD
E -3 DIMENSTON 2X(T)
. 3 INTEGER 2X
. 3 3 C e*eNFARDOR FLAG 1S USED TO SIGNIFY A CONDITION
; e € eesuMICH wWILL PRODUCE A NEGATIVE SQ-UQTIN)} VALUE
. C eesjyUSY BEFORE IMPLEMENTATION OF THE SQUARE ROQT
3 C eesFUNCTION, "
3 NFRROK=0
- 2 D0 120 lal JNNEAS
k3 f Ixtar2y

3 : NsNOX{{ T}
. 3 ! C *eeTFST £02 NEGATIVE PADICAL ARGUUENTY
: I {SORAOT (N] LT.8) GO TO 130
] 5Q+S097 (SQR00T (N))
3 00 100 U=l NMEAS
. NaNDX (1 v J}
] = SOROAQT (N1 =23QRO0T IN) £50
r . : 100 CONTINUE
3 4 } € eseNnmMiL FXIT FROM SURSCUY INE .
. o IF (1.EQ,NNFAS) NERRORRQ
3 ]= IF t1.€0.89EQ5) RETURN
3 : limle)
3 E | MiSt=y)
- 3 ; T N0 110 f2el)l o NuEaS
E \ 00 110 J2=12+NNEAS
NaNDKU12402)
LeNDXtT12)
K2NOX (] 4J2) *
SOROOT (0) =2SCROOT IN) =SOROOT {L) *SOR0QT (K}
2xib)Imt2
M=y
110 CONYINUE
xtlisN
x (2,
FE TR IR 2
120 CORTINRUE
130 CONTINUNF
€ eesapNOSMalL EXIT FRON SUBROUTINE .
NEARORS]
WRLTE (As180)
.. 1aub CANTINGE

i

2
-
e e A

L — ey

2opran

o ”-
ISP A
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WRITE (A+190) .

CALL INPT (4ol oNVALSZvTANSoXVALsIEQF)

60 TO (170+1605150417041605170)s 1EOF 4L
150  CONTINUE

WRITE (642001

WRITE (6+210) (2X(T) o 1=197) 9 SQROVT(N)
160 CONTINUE

RF TURN
170 CONTINUE

WRITE (6e220)

60 70 14d '

180 FORMAT (" ANTHROPOMETRIC CORRELATION VaLUES ARE INVALIDM
180 FORMAT (" =~ ENTER CARRIAGE RETURN TO CONTINUE PRUCESSING'"+/
e W == ENTER % TO DISPLAY SORMX YARIABLES')
200 FORMAT (% AN INDEFINITE QUANTITY HAS BEEN DETECTEV BY SQRMXM/
+ ® VARTABLE LIST WITHIN SoRMx L/ N L'
o K 1 11 12 J2 SORO0T"s /910X e44 (1H=))
210 FORMAT (BXq#!SqXXv315-F9-3v/;10X94#(lH«)o//)
220 FORMAT (/% INVALIN RESPONSE ceon/)
END
FUNCTION NOX(I.J)
IF {1.GT.J) GO TO 100
NDx=1+(J2J=d) /2
RFTURN
100 NDXz. e (J#I=1)/2
RFETURN
END
FUNCTTON UNFORM (MTYPE)

#asyUNIFORM RANDOM NUMBER GENERATOR ON INTERVAL {0e1)

(2332 s!

COMMON /MCSM/ CORQ(7B).ANTM(2o12)oV(ZS).NMEASoKNo
ISQROOT(73).X(25)oIU»NTMEASoICOUNTo
2I~A~F(A).ITMEAs.NIMEAs.NTEMP

COMMON/MISC/IOIN.IOOUT.ICARD

¢ 60 BIT UNIFORM RANDOM NUMRER GENERATOR

DATA IX/16?77213/cC/28147#976710b55./

IF (MTYPE.EQ.32) GO TO 100

Iu=1u#1Xx

UNFORM=2TU/C

RFTURN

c 42 8]t UNIFORM RANDOM NUMBER GENERATOR
100 1U=IU#65539
1F (lU.GE.0) GO 0 110
U=1U+216T483647 1
110 UNFQORw=TU
UNFORM:UNFORM'.A6566136-09

RETURN .
END

SUBROUTINE HELP (1)
RETURN

END#
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APPENDIX D

Program Listing for CAPE Model
Modified for Use with FORTRAN IV

OO~ E W -

100

110

120

130

140

150

180

170

180

180

200

CONMON/MCSM/CORR (78) ,ANTH (2, 12}, V [25) , NMERS, KN,
1 SQROOT (78), X (25) , 1U, NTMERAS, ICOUNT,
2 INAME (100, ITMEAS, NIMEAS, HAXSAM, NTEMP
COMMON/MISC/IOIN, 106UT, ICARD

DATA NUCREW/8/

BATA MAXFUN/Y/

DATR MAXOPT, MAXANT,MAXACT/3,7,3/
100UT=0

ISANP=0

MMERS = 12

CONTINUE

10IN=5

NRITE (6,290)

CALL INPT (1,1,NVALSZ,NMERS, XVAL, IEQF)
1EOFP1=1EQF+1

60 76 (130,100,110,120,280,120), IEUFP!
CONTINUE

CALL HELP (13

G0 TO 100

CONTINUE

WRITE (6,340)

G3 T0 100

CONTINUE

IF (NMEAS.LT.1.0R.NHEAS.GT.MMERS) GO TO 120
KN=NMEASH (NHERS+1) /2

T1INPT=Q

CONTINUE

16IN=S

CONTINUE

WRITE (6,300}

CALL INPT (1,!,NVALSZ,10PT,XVAL, IEOF)
1EQFP1=]EQF+1

GO0 10 (180,14U,180,170,280,170) , IEGFPY
CONTINUE

CALL HELP (@)

GO0 TO 150

CONT INUE

WRITE (8,340}

G0 70 150

CONTINUE

IF (IO6PT.LT.1.0R.JOPT.GT.MAXANTIGO TO 170
G0 TO (150,200,220,240,260,2680,225},10PT
CONTINUE

CALL ACCPT (ISAMP)

11NPTa1

G 7O 140

CONTINUE

IF(1INPT.EQ. 1) GC TO 210

WRITE (6,350)

G0.70 140

+
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51 210 CONTINUE

52 CALL EDIT

S8 GO TO 140

1] 220 CONTINUE

S5 IF (ISAMP.EQ.1) GO YO 230

56 222 NRITE (6,320

57 GO TO 140

58 225 CONTINUE

59 IF (1SAMP.NE.1) GO TO 222

60 CALL PUNRT

81 GO TO M0

62 230 CONTINUE

63 CALL SRAVE

sy GO TO 140

65 240 CONTINUE

66 IF (1INPT,EQ. 1) GO TO 250

67 WRITE (6, 360)

&8 GO TO N0

69 250 CONTINUE

70 CALL PRINT

" GO TO 140

1R 260 CONTINUE

73 IF (1SANP.NE. 1) GO TO 270

RL] CALL OPSAMP {1SAMP)

15 GO TO 140

18 270 CONTINUE

mn WRITE (6,330

18 GG TO 140

79 280 CONTINUE

80 WRITE (6,310

81 stop

82 290 FORMAT (' ENTER NUMBER OF MEASUREMENTS (1-12)2--")

83 300 FOAMAT (* OPTIONS (1-INPUT32~EDIT;3-SAVEY-PRINT;S~GENERATE; *
By 1 ,'6-END; 7-PUNCH) ) .

85 810 FORMAT (5X, *END OF OPERATOR SAMPLE")

86 320 FORMAT (1X, *wxxMCSMIN0 UNRBLE 10 SRVE MEASUREMENT DATR - FATAL
87 1 ERRORS")

o8 330 FORMAT (10X, *xwxMCSH1B5 UNARBLE TO GENERATE SAMPLE - FRTAL ERRORS)
8% 340 FORMRT (/, *xxxMCSMO24 INVALID RESPONSE")

90 950 FORMAT (10X, *wuxMCSM130 ANTHROPOMETRIC DATA MUST BE INPUT BEFORE',
gt 17,13%, *THE EDIT FUNCTION.*)

82 360 FORMAT (10X, *wuxNCSM150 ANTHROPGMETRIC OATA MUST BE INPUT BEFORE®,
83 17,13X, 'THE PRINT FUNCTION. ")

Sy END
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SUBRBUTINE INPT (ITYPE, IVALSZ,NVALSZ, VAL, XVAL, 1EQF)
COMHON/MISC/IGIN, 100UT, ICARD
DIMENSION ICHRR (801, 1VAL {1VALSZ) , XVAL (1VALSZ)

DINENSION NVAL (20

LOGICAL x 1 NCHAR (80)
EQUIVALENCE (NVAL (13 ,NCHRR (1))

DATR IBLK, IQUES,100L, 1QuQ, IPOST, IPD, 1COM, ININ, IPLUS/IH , 1H2,

TIHS, IR, IHe TH., IH, , LH-, 1HY/

100

110

108
111
113

120

130

W0

150

160

DATR T4BLK/WH /

1ST0P=0

If (IVALSZ.GE.O) GO TQ 100
1STiP=!

IVALSZ=1ABS (IYALST)

CONTINUE

10UDTE=D

NVALSZ=0

1E0f=0

IF (100UT.EQ.1) GO TO 120

00 110 I=1,80

ICHRR (1) « 1BLK

CONTINUE

READ (10iN,330,END=111) ICHAR, NCHAR
DO 109 J=i,80

1IF (ICHAR (JY .EQ. IBLKI GG TO 109
GO TO 130

CONTINUE

GO 1o 113

CONTINUE

REWIND 10IN

1EOF = )

RETUAN

CONT INUE

11«1CARD

G0 10 140

CONTINUE

11=1

CONT INUE

12«80

CONTINUE

WRITS (6,501 JDEC,1STOP, IVALSZ,NVALSZ, 11,12, IEOF
1F (1STOP.EQ.1.AND.IVALSZ.EQ.NVALSZ) RETURN
IF (J1.LE.12) GO TO 1&0

IF (NVALSZ.LE.1VALSZ) RETURN
1EOFs5

RETURN

CONT INUE

Do 170 1s13,12
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; 51 IF (ICHAR (1) .EQ.1BLK } GO TO 170
‘ : 52 IFIRSTal
53 GO TO 180
- sy, 170 CONTINUE
} . 55 IF (NVALSZ.EQ.0) 1EOF=1
; 56 IF (NVALSZ.GT.1VALSZ) 1EOF=5
57 RETURN
58 180 CONTINUE
59 IF (ICHAR (IF1RST) .EQ. IQUES) 1EOFs2
, 60 IF (ICHAR(IFIRST).EQ.IDAL) IEOF=4
! 61 IF (IEOF.NE.0) RETURN
&2 IF (ITYPE.EQ.W) GO TO 300
83 IF (ITYPE.NE.3) GO T0 150
, 84 IF (1CHAR (IFIRST) .NE. 1QUO. AND. ICHAR (IF IRST) .NE.1POST) GO TG 180
: 65 IFIRST=1FIRST+]
66 10UOTE=1
67 180 CONTINUE
88 DO 220 I=IFIRST,12
69 IF (IQUOTE.EG.0 GO TG 200
70 IF (ICHAR (1) .EQ. 1QUO. OR. ICHAR (1) .EQ. IPOSTI GO TO 210
n G0 T8 220
, 72 200 CONTINUE
, . 73 1F (ICHAR (1) .NE.IBLK.AND. ICHAR (I} .NE. ICOM) GO TO 220
ot N 210 CONTINUE
| s ILAST=1-1
; % 60 TO 230
; 7 220 CONTINUE
! 78 1LAST=12
o 230 CONTINUE
. 80 NVALSZ=NVALSZ+1
\ o1 111LAST+2
. 82 IF (NVALSZ.GT.IVALSZ) GO YO 150
{ 83 IF (ITYPE (EQ.3) GO TO 310
) 8y 151GNs1
B . 85 IF (JCHAR (IFIRST) .NE. ININ. AND. ICHAR (IFIRST) . NE. IPLUS) GO YO 240
| 86 IF (ICHAR(IFIRST) .EQ. IMINI 1SIGNm-1
_5 a7 IFIRST=1FIRST+}
H 88 240 CONTINUE
. a8 INUM=0
N 80 JDECH0
; a1 10ECF=0
{5 92 D0 260 T=1FIRST, ILAST
' 83 IF (ICHAR (1) .NE.1PD) GO TO 250
| ay 10ECF=1DECF+1
: 85 10ECs}
i 88 GO T8 260
| 87 250 CONTINUE
| 88 CALL ICONV (ICHAR (1), 1ADD, IEQF)
N 89 IF (IEOF.EQ.9) RETUAN
100 INUM= INUMK 10+ 1R0D
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101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
118
1
118
119
120
121
122
123
124
125
126
127
128
129
130
191
182
133
134
135
186
197
198
189
140
141
142
143
1y
148
146
!
148
149

501
260
270

c

280

cc

290

C
c

300

809
810
L]

320

SO

LR B

13

330
No

FORMAT (/ * TEST *, 10110}
IF (1DEC.NE.0) IDEC=IDEC*1

CONTINUE

IF (IDECF.LT.2) GO TG 280

CONTINUE

WRITE (6,501) 1DEC, IDECF

1EOF=3

RETURN

CONTINUE

INUM= INUMISIGN

XNUM=FLORT LINUM)

WRITE (6,501) 1DEC, IDECF, INUM, 1ADD, ISIGN, ITYPE

IF ((ITYPE.EQ.1.AND.IDEC.LE.1) .OR. (ITYPE.EQ.2)) GO TO 290
1E0F =3

RETUAN

CONTINUE

IF (IDEC.NE.Q) XNUM=XNUM/10,.0wux (IDEC-1)

IF (ITYPE.EQ.1) IVAL INVALSZ) «1F1X (XNUM)

IF (ITYPE.EQ.2) XVAL (NVALSZ) =XNUM

1CARD=ILAST+1

WRITE (6,501) IOEC, IDECF, INUM, IADD. 1SIGN, ITYPE,NVALSZ,
1 IVAL (NVALSZ), ICARD

60 T8 150

CONTINUE

ILAST=1VALSZxN

FORMAT { 2X, 80R1)

FORMAT (2X, 20AY)

CONTINUE

00 320 J=1,1VALSZ

1VAL (J) = 14BLK

CONTINUE

LeILAST-1FIRST+1

NVALSZx (L=1) /10%1

IF (L.GT.UxIVALSZ) GO TO 270

ENCODE (L, 340, IVAL (1) } (ICHAR (1}, IFIRST, ILAST)

Juo

FORMAT (*  ENCOOE *, 10110)
DO 311 1 = IFIAST, ILASY
Jedoy

NCHAR (J1 = NCHAR (1)
CONTINUE

D0 313 1 = {,IVALSZ
IVAL (1) = NVAL ()
CONTINUE

1CARD=11

RETUAN

FORMAT (8OR!, T1, 80R1)
FORAMAT (BOA1)

END
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SUBROUTINE ICONY {JCHAR, 11, TEOF)

DIMENSION JNUM (10}
BATR JNUH/!HO.lHl.1H2.1H3.lHQ.lHS.lHB-)H?.!HB.!HQI

FORMRT (/7' RT. 1CONV °, f2,2110 N
0d 100 J=1.10

IF (JCHAR.NE.JNUH (J1) GO 10 100
11=3-1

RETURN

CONTINUE

1EQF « 3

WRITE (8,111 JCHRR, 11, IEOF

RETURN

END

88
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L1
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c

1
e

100

110

120

130

NG

150

1680

170

180

190
200

901

SUBROUTINE ACCPT (ISAMP)

COMMON/MCSM/CORR (78) ,ANTM (2, 12,V (25) , NMERS, KN,
SQROOT (78) , X (25) , 1U, NTHERS, ICOUNT,
INAME (10) , ITMEAS, NIMERS, HAXSAM, NTEMP

COMHAN/MISC/IOIN, 100UT, ICARD

DIMENSION BUFF (31, TEMP (12)

DATA BUFF/3x0./

15AHP=0

ICOUNT=0

INLINE=O

10IN=5

CONTINUE

NRITE (6,610}

CALL INPT (1,1,NOINPT, IMODE,XINPT,1EOF)

1EOFP1=1EOF+1

GO TO (130,110,120,110,490,110), 1E0FP]

NRITE (6,650

GO TO 100

CALL HELP (W)

GG T0 100

1F (IMGDE.EQ.1) GO TO 200

1F (IMODE.NE.2) GO TO 110

CONTINUE

WAJTE 1§,620)

CALL INPT {1, 1,NOINPT,IFFORM,XINPT, 1EOF)

1EOFPI=1EQF+1

60 YO (170,150,160.150,490,150), IEOFP1

WRITE (8,650)

GO T0 140

CALL HELP (5)

GO TO 140

IF (IFFORM.ED.1) GO TO 190

1F (IFFORH.NE.2) GO TO 150

REWIND NTMERS

AEAD (NTHEAS, END=180) NMEAS, KN, INANE

RERD (NTHERS) (IANTM(10,40),10=1,2),J0*1,NNERS)

READ (NTHERS) (CORA (IO, 101, KN)

REMIND NTMERS

NRITE (6,690)

15ANPe

RETURN

CONTINUE

WRITE (8,670

GO TO 440

10iN=!

CONTINUE

CALL NRHEFL (IERROR)

JCOUNT=]1COUNT*IERROR

WRITE (6,801} 1MODE, IERROR, ICOUNT

FORNAT (/ * ACCPY *, 10110}
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210

220
230

40

250

260

270

280

290

300

INLINE=INLINE+!

IF (IMODE.EQ.1) WRITE (65,5001

1€ '{MODE.NE.!} WRITE (6,510) INAME

MRXINP=2

WRITE (6,901) IMODE, IERROR, ICOUNT, INLINE,MRXINP, 1EQF
DO 320 IROW=1,NMERS

CONTINUE

If (IMODE.EQ.1] WRITE (6,530) IROW

NANT=0

CONTINUE

ITOTIN=NARXINP-NAHT

1COL=NANT !

CALL INPT (2, 1TOTIN,NOINPT, IVAL,ANTH (1COL, IROW) , 1EOF)
1F (IEOF.EQ.S.0R.1EOF.EQ.0) NANT=NAMT+NOINPT
WRITE (65,9013 IMODE, ITOTIN., MAXINP,NRMT,IEOF,ICOL,ICOL
IF (IMODE.EQ.1) GO TO 2u0 ’
INLINE=INLINE+]

IF (NAMT.EQ.HMAXINP) GQ TO 280

IF (IEQF.EQ.1) GO TG N8O

WRITE (6,540} IROK

IF (IEQF.EQ.5) GO TQ 270

WRITE (56,7001 INLINE

ICOUNT«ICOUNT Y

60 10 320

CONTINUE

IEQFPL=EQF+!

G0 T 280,210,250.260.490.2700, 1EQFP
CONTINUE

CALL HELP (8)

G0 10 210

CONTINUE

WRITE (8,650!

Gb Y0 210

CONTINUE

JOLIST=NOINPT-]1TOTIN

WRITE 16,600) 10L1ST

IF (IMODE.NE.1) ICOUNT=ICOUNT+1

GO 1O 2%

CONTINUE

1 INANT.GE.2) GO YO 290

WRITE (6,550)

60 10 230

CONTINUE

IF (NAMT.GT.21 NAHY=2

IRERARQ

D0 300 1COL=1,NAKHT

CALL REASON (1, 1COL, IROW,ANTH (1, IRON) ,ANTH (2, IRON) , IFATAL)
IRERR=IRERR<IFATAL

CONTINUE

IF (IREAR.EQ.01 GO TO 320
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101
102
108
104
105
106
107
108
109
110
111
112
113
11y
115
116
117
118
113
120
121
122
123
24
128
126
127
128
129
130
R}
192
133
]
138
136
137
138
139
140
(L}
LT
143
L)
1us
e
w?
L]
N9
150

310
S20

330

340

350

3580

370

380

390

400

IF (IMODE.NE.1) GO TO 310
WRITE 16,6301 IROW

GO T0 220

ICOUNT=ICOUNT+IRERRA

CONTINUE

IF (IMODE.EQ.1) WRITE (6,560)

1IF (IMODE.NE.1} WRITE (8,520)

DO 460 IROK=1,NHERS

CONTINUE

NAMY=(Q

HAXINP=NMERS+1-1RON

CONTINUE

IF (IHODE.EQ.!.AND. IROW.EQ.NMERS) WRITE (6,580) !ROW,MHAXINP,NMERS
IF (IMODE.EQ.1.AND.IROW.NE.NHERS] WRITE ¢8,570) IROK,MAXINP, IROK,
INMERS

CONTINUE

ITATINaHRXINP-NANT

ISTART=1RON+NANT

CALL INPT (2,1TOTIN,NOINPT,1VAL, TEMP (1START), IEOF)
JF (IEOF.EQ.G.OR.1EOF.EQ.S) NRHTsNRMT+NOINPT
IF (IMODE.EQ.1) GO TO 360
INCINEsINLINE+]

1F (NART.EQ.MAXINPI GO TO N1O

IF (IEQF.EQ.O) GO YO 350

IF (1EOF.EQ.1) WRITE (56,7100

1F (IEOF.EQ.1) GO YO 470

1F (IEOF.EQ.S5) GO TQ 340
TCOUNT~JCOUNT ¢+

WRITE 16,7000 INLINE

GO TO0 §60

CONTINUE

JEOFP e lEQF 1

GO T0 (400, 380.370,3680.490,3901, IEQFPY
CONTINUE

CARLL HELP ()

GO YO N0

CONTINUE

WRITE (6,6501

GO TO MO

CONTINUE

TOLISTaNOINPT-ITOTIN

WRITE (6,800@ 1OLISTY

IF {INODE.NE, 1} ICOUNTw=]COUNTe}

NAMT «HRXINP

GO T3 §10

CONTINUE

IF (NOINPT.EQ.1TOTINY GO YO NIO
1TOT INaMAXINP-NANT

WRITE (6,590) ITOTIN, IROW

GO 70 350
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151 410 CONTINUE

152 ILAST=1RON+NAMT-1
153 1RERA=D
i 154 06 420 1COL=1RONW, ILAST
155 tc NRITE 16,802) 1ROMW, I1COL, ILAST, IMGDE, TEMP (1COL)
158 902 FORMAT (* ACC®, 4110, YF10.3)
157 CALL REASON (2, 1COL, IRON, TEMP (1COL),0, IFATAL)
158 IREAR=1REAR+IFATAL
' 159 ¢ WRITE (6,901) I1RON, 1COL, IRERR, IFRTAL
160 420 CONTINUE
161 IF (IRERR.EQ.D) GO TO 4O
{ 162 IF (IMODE.EQ.2) GO TQ 430
| 163 WRITE (8,640 IROM
164 GO T0 330
165 430 ICOUNT=1COUNT+IRERR
166 60 T0 460
167 V4O CONTINUE
168 06 NS0 1COL=]1ROW,NMERS
. 189 NeNDX (1RONW, 1€OL)
‘ 170 CORR () = TEMP (1COL)
g 1 4SO CONTINUE
" IR L] 460 CONTINUE
‘ 173 470 CONTINUE
: 1IN 1F (ICOUNY.EQ.0) 1SAMPe}
! 178 1F (IMODE.NE, 1] WRITE (6.6801 ICOUNT
' 178 GO YO uS0
¥ m 80 MWRITE t8,660)
170 RETURN
179 480 CONTINUE
180 RETURN

18 S00 FORMAT (SX, *ENTEA PRIAS OF MERNS KND STANDARD DEYIAT]ONS--‘)
182 S10 FORMAT (//,* DIAGNOSTICS OF FORMRITED RERD *,/, ' OPER OESC. *,10RY

, 188 1.7
| 184 520 FOAMAT (//,1X, ‘CORNELATION/ANTHAOPOMETAIC MEASURENENTS: *)
188 S0 FORMAT (° MEASUREMENT = *,12,° 2e-<%)

168 SN0 TORKAT (* MEASUREMENT -*,12)

18? S50 FORKRT (5%, *ENTER STANDARD QEVIATION -~-*)

188 S60 FORMAT (5x, *ENTER ANTHROPONETAIC COARELATION MATAIX DATA IH R RONN
189 11SE UPPER *,/,SX, *TAIRNGULAR FORK.",/,5X, *NOTE: ALL OIRGONRL ELEM
180 2ENTS NUST EQURL 1.000°)

191 70 FOARRT (SX,UMAOM ,12, 1,12, ELEKMENTS, COLUMNS *,12,*-',12.1%
192 $@0 FORMAT (SX,UHROW ,12, (' 12, ELENENT, COLUMN *,12,%1%)

s

-———
L2 -

i

) 199 S80 FORNAT (10K, 23H«wnENTER THE RERAINING ,12,18H ELEMENTS FOR RON ,12
184 n

f 195 600 FOANAT (10X, ‘wwwRCCPTOS1 THE LAST °*,12.° INPUTS HAVE BEEN 1GNORED®
198 1n

f 197 810 FORNAT (SX, *INPUT NODE {1=INTERACTIVE;2=FILE) --)

i 198 620 FORMAT (SX, *READ HOOE (1«FORNATTED: 2eUNFORNRTTED) ~-*) \

€ : 189 830 FORNAT (10X, ‘wwxwRCCPTO60 RE-ENTER OATA FOR °,12) ‘

, 200 840 FOANAT (10X, ‘wuwRCCPT1300 RE-ENTER DATA FOR ROW °,13)

L
A 5.t
-

it I
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201

202
203
204
205
206
207
203
203

650
660
670

680
6380
700
710

FORMAT (10X, *wwnxACCPTISS INVALID RESPONSE")

FORMAT (10X, *wnnACCPT UNEXPECTED EOF ON NIMEAS FOR MERS *,[2)
FORMAT (10X, “»x«READFLYO30 FILE ANTSTA 1S NOT ATTACHED TO THE PROG
1RAN®, /7, 10X, *wunUNFORMRTTED READ OGN THIS FILE 1S RBORTED ~--'//)
FORMAT (10X, *»wnARCCPT3000 TOTAL ERRORS ON INPUT DRTA *,15)

FORMAT {* MEAN,STOD DEV LCORRELATION DRTA READY)

FORMAT (10X, "wwxRCCPTIS0O INVALID DRTA AT LINE *,I%)

FORMAT (10X, *»«xACCPT1200 UNEXPECTED END OF FILE®Y)

END
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100

110

120

130

1NO

180

160

170

180

189

200

210

220

1
2

SUBROUTINE EDIT

COMMON/MCSM/CORR (78) , ANTH (2,121, ¥ [25) , NMEAS, KN,
SQROOY (78) , X (257, 1U, NTMERS, ICOUNT,
INANE (10}, I THEAS, NIMEAS, HAXSAM, NTEMP
COMMON/MISC/IOIN, 180UY, ICRRD

DIMENSION BUFF (3)
DATA BUFF/3x0./
101N=5

CONTINUE

WRI1TE (8, 350Q)

CALL INPT i, 1. NYRLSZ.IOPT,XVAL, IEQF)

1EOFPi=1EQF+1

GO0 TO (130,100.110,120,340,120), 1EQFP|

CONTINUE
CALL MELP W)
68 10 100
CONTINUE
NARITE (§,380)
GO YO0 100
CONTINUE

IF (IOPT.LT.1.0R, IOPT.GT.S) GO 10 120
GO 0 (180, 140,240,330,340! , 10PT

CONTINUE
1C0L=10PY
CONTINUE
HAXINPe2
NRNT«Q
CONTINUE

1F {ICOL.EQ, 1) WRITE 1§, 380}
1F (ICOL.EQ.2) MRITE (6,350)

CONTINUE
JVALS2#RAX INP-NANT
JuNANT*]

CALL IRPT {2, IVALSZ,MVRLSZ, JVRL.BUFF L2}, LEOF)

1EQFPI«1E0FP)

GO T0 (220,180,200,190,100,210:, 1EQFPY

CONTINUE
WRITE (6.3700
Go 10 180
CONTINUE
WRITE (8,360
GO 10 160
CONTINUE

1F {ICOL.ED. 1} CRLL HELP (11)
IF {1ICOL.€0. 2} CALL HELP O)

GO 10 150

CONTINUE
10L1ST=NVRLS2-IVALSE
HAITE (8,800 10L1ST
CONTINUE
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51
52
53
sS4
§s
56
S7?
58
53
80
61
32
83
&4
8s
66
87
(1.
69
70
n
1R
13
N
s
16

10
19
80
81

L3 ]
84
9%
86
L)
a8
Q9
80
-]

93
(1]
95
46
e
48
99
100

230

240

250

260

210

280

o

320

1ROW=BUFF (1)
NRMT=NVALSZ +NRHT

IF (NANT.GE.HRXINPI GO T0 230
1F (1COL.EQ.1} WRITE {6.420) 1RON
If (ICOL.EQ.2) WRITE 16,430} IROW

Go 10 170
CONTINUE

CALL RERSON 11,1C0L,

{AGM, BUFF 121 .0, IFATAL)

1F (IFATAL.EQ. 1) GO 70 150

GNT&QXCQL,IRDNIOBUFF(EI

60 10 100

CONTINUE

HAXINP3

NANT=0

CONTINUE

MALTE (6,N10)
CONTINUE
IVALSZ=NRX INP*NRNT
JaHANT+Y

CALL INPY te.lVRtSl.NVﬁLSZ.XVRL.BUFF(J).!EUF)

JEOFR1a)EQF+}

Ga 10 1310, 270, 290, 200, 100, 3001, 1EQFPY

CONTINUE
NRITE 18,3701
68 70 250
CONTINUE

MRITE (86,3608
G0 10 250
CONTINUE

CRLL RELP 139
60 10 250
CONTINUE

18L15TeNVALS2-1VALS2
WAITE (6,800 10LISY

66 Ta 320
CONTINUE
1COL=BUFF Li}
1RONCRUFE I
NARToHANT *HVRLSL

If (NRHT.GE NAXTRP) GO 10 30
1¢ (NANT, EG. 11 WARITE 16,840 1C0L

If (NRWT.EO.2) WAITE 16,

60 10 260
CORTINGE

Y500 1CO6L, 1RO

caLL REASOM (SvlCOL.IHOH.BUFFl!i.ﬁ.\fﬂlﬂt)
{f (IFATRL.EQ. 1) GO YO a0
caLL RERSEN (2‘!COL.!R0¥.BUFPIS0.0.!Fﬂtﬂll
1f UPATAL.EQ.1) GO 1O 20

ReKOX (JROM, 1COL)
CORRIN) «BUFF (31
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113
11
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118

330

o

350
360
370
380
380
400
410
v20
430
Yy
LRy
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GO Td 100
CONTINUE
CALL PRINT
G0 10 180
CONTINUE

RETURN
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FARMAT
FORNOT
FORMAT
END

{5X, '‘EDIT MODE (1-MEANS;2-ST033-ANTH.CORR; Y~PRINTS-END) -~ ")
(10X, *wxxEDITOUR INVALID RESPONSE®")

(10X, 'wwxEDITOSS MO INFORMATION ENCOUNTERED®)

(5X, "INPUT INDEX AND MEAN YALUEY

{5X, "INPUT INBEX AND STANDARD DEVIRTION®)

10X, xwEDIT QU2 THE LAST®,12.' INPUTS HAVE BEEM IGNORED™
{5X, 'IHPUT  COLUMN , ROW  ANQ CORRELATION')

(SX, 'INPUT KEAN VALUE FOR INDEX *,13:

(SX, *ITHPUT STANDARD DEVIATION FOR IWGEX *,13)

(3K, 'INPUT ROW AND CORRELARTION FOR COLUMN °*,12)

(SX, 'INPUT CORRELATION FGR AOW °*,12,°' COLUMN *,12)




PNT R
i
A |
3 {
S
= g : 1 SUBROUTINE NRMEFL (1ERROR)
] i 2 COMMON/MCSM/CORR 178) , ANTH (2, 121,V (25) , NMEAS, KN,
; 3 1 SQROOT (78) ,X (25), TU, NTHERS, ICOUNT,
g ! . 4 2 INAME (101, ITHEAS, NIMERS, MAXSAM, NTEXP
5 COMMON/MISC/101N, 100UT, 1CARD
6 DIMENSION IBUFF {101, XVAL (10}
7 OATA 1BUFF/10M4H /
, 8 DATA IUBLK/YH /7
! 9 1ERROR=0
| 10 DO 100 Jei,4
i 11 1BUFF (J} = 14BLK
i 12 100 CONTINUE
13 £10  CONTINUE
T} 1F (I10IN.EQ.5) NRITE (6, 18D}
15 CALL INPT (4, 10,NVALSZ, 1BUFYF, XVAL, JIEOF)
16 IF (1EGF.LT.2.0R.1EOF.EQ.5) GG 10 150
17 IF (1GIN.NE.S] GO 10 INQ
18 1EQF M =1EQF -1
18 CO 10 120,130,1701, lEOFH]
\ 2n 120 CONTINUE
21 CALL HELP (1W)
22 66 TO 110
g s 136 CONTIHUE
i ¢ NRITE (5,130
. 25 60 Y0 110
N 28 1IN0 CONTINUE
27 NRITE (6, 190)
. 28 1ERROA=1
: 29 150 CONTINUE
; LTy 06 180 Jet,10
{ L} INRNE 1J) «1BUFF (U}
H 82 180 CONTINUE
' ] 170 RETURN
) [ LT 109 FORNAT (SX, “OPERATOR SANFLE OESCAIPTION (N0 CHAR KAX) ~=es®)
‘ L1 190  FORMAT 10K, 'wunNRREFLOZ? INVALIO RESPONSE")
‘i L] END
i
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3 0 SUBROUTINE OPSRHP (15AMP)
, 1 COMMON/MCSM/CORR (78], ANTH (2, 12) , V (25) , NHERS, KN,
: 2 1 SQROOT (78), X (25) , 1U, NTHERS, 1COUNT,
; 3 2 INAME (101, 1 TMERS,NIMERS, MAXSAM, NTEMP
: q COMMON/MISC/101N, 100UT, 1CARD
5 DIMENSION 1RAN (9)
8 DATA IRAN (1), IRAN(2), IRAN (3), IRAN (4) , IRAN (5], IRAN (B, IRAN (T} ,
7 1 I1RAN (8) , IRAN (9) /33333333, 55555555, 77777777, 222222221,
{ 8 1 YUUNYNLY 3, 656666669, 888888889, 999339339, 123456788/
, g 101N=5
| 10 08 100 K=1,KN
i 11 SQROOT (K) «CORR (K)
i 12 100 CONTINUE
13 CALL SORMX (NERROR)
1 IF (NERROR.EQ.1) RETURN
15 110 CONTINUE
16 NRITE (6,320)
17 CALL INPT (1,1.NVRLSZ,NSRMP,XVAL, 1EQF)
v 18 1EQFP1=1EQF+1
| 19 60 T0 (150,120,130, 140,290, 140) , 1ECFP1
, 20 120 CONTINUE
: 21 NRITE (6, 330)
: 22 66 TO 110
! 29 130 CONTINUE
i , 2 CALL NELP (15)
: P GO 10 110
\ 28 140 CONTINUE
Fy] NRITE (6, 940)
28 GO 10 110
29 150 CONTINUE
30 1F (NSANP.GT.0.AND.NSRMP,LE.NAXSAM) GO 10 160
! T MRITE (8, 3501 NRAXSAN
32 60 10 110
(1) 160 CONTINUE
{ N NRI1TE (6, 300)
. L CALL INPT 1, 1,NVALSZ NTYPE, XVAL, 1ECF)
! (1 1EGFP1=]1EQOFe)
LY} 60 10 1190,180,170,180.250,180) , 1EQFPY
N L1 170 CONTIKUE
" CALL HELP (20
{i T GO 10 180
] ') 180 CONTINUE
M ) HATTE 18, 340)
' 1) GO 10 160
! w 160 CONTINUE )
¢ ' 1P (NTYPE.NE.92.AND.NTYPE.NE.60) GO 10 180
| e 200 CONTINUE
. (}) HRITE (8,310
i ) CALL INPT (1, 1, NVALSZ, 1S, XVAL, 1EOF)
\ ‘3 1E0FP1e1ECF)
Y
y
K
98
!1
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210

220

230

240

250

260

270

&80

370
290

200
310
220
330
No
350
8o

G8 T0 (240,210,220,230.290,230), 1EOFP1
CONTINUE

WRITE (6,330)

GO0 10 200

CONTINUE

CALL HELP 2D

GO T0 200

CONTINUE

WRITE (6, 340)

G0 TO 200

CONTINUE

IF (15.80.0) GO TO 250

1F (1S.LT.1.0R.15.G7.9) GO TO 230

1U«JRAN (15}

GO T0 260

CONTINUE

1U=67111133

CONTINUE

RENIND NTEMP

WRITE (NTEMP) INANE,NMERS

D0 280 I=1,NSAMP

CALL SIMSUB (MTYPE)}

00 270 K=1,NHERS

V (K} »V (K} »ANTH (2, K) *RNTH (1, K)

CONYINUE

WRITE (NTEMP) tV (10) , 10«1, NHERS)

CONTINUE

1SRNP=])

END FILE NTEWP

AEWIND NTEMWP

RENIND NTMERS

WRITE (6,970

FORMAT ( 10X, ‘we SANPLE OATA SAVED ON FILE 9%
NRITE (6, 3601

CONTINUE

AETUAN

FORNAT (SX, *ENTER MACHINE WORD SIZE 132 OR 60 BIT) =-*)
FORMAT (SX, ‘ENTER AANDON RO SEED (0 IF NONE OR 1-9)--*)
FORRAY ISX, "INPUT SRNPLE SI12E «-°}

FORNAT (30X, "wuwQFSRNP21S NO INFORRATION ENCOUNTERED®)
FORNAY (10X, ‘w«u«QOPSANPYIL INVALID RESPONSEY)

FOARAT (10X, *wunOPSANPOOS SANPLE S12€ MUST BE BETHEEN 1| AND *,1W)
FORNRT (10X, *wwnSRHPLE ODRTA SRAVED ON FILE SANPLE OR TRPE 3. %)

ENO

99
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100

110

120

130

1o

150

160

120

1
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SUBROUTINE PRINT
COMMON/MCSM/CORR (78) , ANTH (2, 12) , V (25) , NMEAS, KN,
SQROGT (781, X (25 , 1U, NTHERS, ICOUNT,
INAME {101, 1THEAS, NINEAS, MRXSAK, NTEMP
COMMAN/MISC/I0IN, 100UT, 1CARD
INTEGER FMT,FMT}
CIMENSION FMT (8) ,NUM (12) ,TEMP (12}, INDEX (2) , FMT1 (5)
DATR FMTL /01X, * ,otRX,t, ‘R2,2°%, ‘11
DATR FKT /°* U1X,*, ° ovex et ‘Y, *FB.3%, 1Y/
OATA NUM/1HI, 1H2, 1H3, 1H4, IHS, IH6, 1H?, IHB, | H9, 2H10, 2H11, 2H12/
FHT! (2] =NUM (NHEAS)
1STORE=Q
10FLAG=0
CONTINUE
NRITE (65,6301
CALL INPT (1,1,NVALSZ,OPY, XVAL,1EOF)
1EOFPI=1EOF+]
GO YO t120,110,110,110,390,11Q), 1EOFP1
CONTINUE
WRITE (6,650)
GO 10 100
CONTINUE
1F (1OPT.LT.1.0R.10PT.GT.4)IGD TO 110
1F (1OPT.EQ.1) GO 1O 130
IF (1OPT.EQ.2) GO 10 150
If (OPY.EC.W) GO T 330
60 10 190
CONTINUE
NRITE {6,580
00 140 1RONe}, NNERS
CONTINUE
NRITE 16,620
G0 10 100
CUNTINUE
NRITE 6,590
NRITE (8,FNYI) (NUNLIO), )0l NNERS)
NRITE 6,600
00 160 IAONs1,RREAS
DO 160 ICOL=1,NNERS
NeNDX {IRON, 1COL)
TENP {1COL) »CORA (N}
CONTINUE '
IF UR0K.GY. 1) 60 1D 170
HAITE 16,6100 (TERFICOL) , 1COL»1RON, NRERS)
60 10 180 - '
AT (2) «NUN (IRDBN- 1)
PMT (42 oHUMN IRNERS* 1 - {RON)
WRITE (8, FNT) (TENPLICOL), 1COL 10N, RNERS)
CONTINUE :

100

S, . v




PPV U, AU - Y

S1 WRITE (6,620}

se G0 T0 100

53 180 CONTINUE

SH WRITE (8,430)

SS 1F (JOFLAG.LT.1) WRITE (6,440}

56 10FLRG=1

57 CALL INPT (1,2,NVALSZ,INDEX, XVAL,IEQF)
58 1EOFPI=]EQF+

59 c0 TO (230,270,200,210,100,220), IEOFPL
60 200 CONTINUE

61 CALL HELP (19)

62 J0FLAG=0

63 Go 70 190

64 210 CONTINUE

65 WRITE (6,420)

68 Ga 10 190

67 220 CONTINUE

68 10L15T=NVALSZ-2

69 WRITE (6,4S0) 10L1ST

0 230 CONTINUE

mn 1F (INDEX(1).6T.0) GO YO 240

12 WRITE (8,480}

13 GO TO 190

n 240 CONTINUE

78 JF (ISTORE,GY.0.AND, INDEX (1) .GT,1STORE} GO 10 250
76 NRSKIP=INDEX (1} -}

n G0 7d 260

78 250 CONTINUE

19 NASKIPe INDEX (1) ~1STORE-)

80 260 CONTINUE

.1 ISTART= INBEX (1)

82 IF (NVALSZ.EQ.1) GO YO 200

83 IF INALSZ.GE. ) GO TQ 230

ey 270 CONTINUE

a5 1STORESD

85 ISTARTs]

a7 1END+999

L1 HASKIPe0

89 6o Y0 320

S0 280 CONTINUE

9 JENDe 1 STRAT

9 GO Y0 310

93 290 CONTINUE

9N 1F (INDEX 1) .LE. INDEX 1)) GO YO 300
95 SAITE (6,490)

88 co 10 190

97 300 CONTINUE

98 JEND= IMDEX t2)

a9 $10 CONTINUE

100 1 (INOEX (1) .67, 1STORE.AND. 1STORE.KE.O) 6O 10 330

101
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101
102
103
104
105
108
107
108
109
110
1
12
113
114
115
116
117
118
119
120
121
122
129
N
128
128
127
128
129
130
191
192
193
1%
195
138
"
198
§39
180
!
1y2
148
W
1S
e
w?
141}
11} )
150

320

330

340
3s0

360

370

380

330

yat

4o

N20
¢30
L1 D]

CONTINUE

REWIND NTEWP

RERD (NTEMP,END=410) INRME,NMERS

CONTINUE

1F (NRSKIP.LT.1) GO TO 350

U0 S840 1=1,NRSKIP

READ (NTEMP,END=400) (V (K} JK=],NMERS)

CONTINUE

CONTINUE

WRITE (86,5301 (INAME (10),10=1,10)

IF (ISTART.EQ.IEND) WRITE (86,5401 1END

IF (ISTAAT.NE.IEND.AND.IEND.NE.999) WRITE (65,5500 ISTRRT, IEND
WRITE (56,5000

NRITE (6,FMT1} (NUM(10),10=1,NMEAS)

WRITE (6,600)

1SK1P=0

NFQUND»0

DO 360 1=I1START, IEND

IF (ISKIP.EQ.1) NRITE (6,4601

1SK1PaQ

IF (ISTRRT.NE.1END.AND.1.NE.1END.AND. (1/S1wS.EQ. 1) 1SKIPw=)
READ (NTEMP,END=370) {V{K),K=],KNMERS)

NFQUNDeNFOUND*1

1STORE«!

HRITE (6,510) (V(K),K=1, NHERS}

CONTINUE

GO Yo %80

CONT INUE

1F {1END.NE, 999.AND. ISTART . NE. JENO} WRALTE (6,470) END
tSTORE=1

IF INFOUND.LT.D) WRITE 6,580

CONTINUE

WAITE (6, 5208

G0 1o 180

CONTINUE

REWIND RTENP

RETURN

CoNTIRuE

10L18Tel-2¢18T0RE

HRITE (6,560

G0 TO 190

CONTINUE

KRITE (5,570

GO0 10 100

FORMAT (10X, *wwnuPRINTIZS INVALIO RESPONSE')

FORMAY (SX, “OUTPUT MODEs--*)

FORNAT (10X, "FON ALL OPERATOR OATA (ENTER CRARIAGE RETURW °,/, 10X,
1 ‘FOR INDIVIOURL GPERATON GAYR (ENTER OPERATON NUNBERD *, 7, 1OX, ‘FOR

2R SEQUENCE OF OPERATORS (ENTER AANGE OF OPEMATOR NUNBERSI *,7,10X,°

SEND {(ERTER 83 )

102
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15t
152
153
154
158
158
157
158
159
160
161
162
163
168
185
166
167
168
169
170
17
R
173
™
178
178
mm
178
19

\50
480
§70
480

480

500
S10
520
530
sS40
S50
560

570
580
580
800
810
620
630

680
450

FORMAT
FORMAT
FORMART
FORMAT
18 ZERC
FORMAT
X"

FORMRT
FORMAT
FORMRT
FORMAT
FORMAT
FORMAT
FEAMAT

(10X, *axxPRINT11Q THE LAST®, 14, ‘INPUTS HAVE BEEN IGNORED"Y)
(IH )

(10X, ‘«#xPRINT211 ERROR I UPPER INDEX --*, 1N}

(10X, *wwnPRINT120 INDEX NG. LESS THRAN OR EQUAL®,/, ‘uxnT

15 NOT VALID*")

(10X, *wwuPRINT160 FIRST INOEX MUST BE LESS THRN SECOND INDE

(27X, 'OPERATOR SAMPLE*,/, 71 (1H-11

{11f6.2,F5.2}

(71 (1H-1)

{1X, 1084, 10X, RY}

(10X, *OPERATOR NO*,1W)

{10, *OPERRTOR NOS*, 1N, --", 1V}

(10X, "wwnPRINT1S00 INOEX NUMBER EXCEEDS RECORDS IN GPERATOR

1 FlLEwwu")

FORMAT

t10X, *wunPRINT 600 FILE SAHPLE IS NOT ARTTRCHED TO THE PROGR

1ANRY, 7, 10X, "wnnOPERATOR QUTPUT REQUEST RBORTED ---°,7/)

FORMAT

t7.21%, "MERNS AND STANOCRRD DEVIATIONS ' /. I1X,70(1H=),/,2X. "X

JERASUREMENT *, 6X, "MERNS *,6X, *STD DEV', /7, 1X, 71 (1K-))

FORMAT

{7.7%, *CORRELATION HATAIX FOR ANTHROPOMETRIC WERASUREMENTS®,

17,1X, 70 (1H~1)

FORMRY
FORMAT
FORHRY
FORNAT
10)-=*)
FORNAY
FOANRT
ERD

(1%, 70 t1H-1)
(1%, 12F6. 91
(X, 70 tiH-1
(SX, ‘PRINY MODE (1-NEAN/STD12-CORR HATAXy *, *3-OPER NEASN-EN

1%, 12,5%,2 (5%, FT.21)
(10X, *wuenwPRINTI03 INVARLID RESPONSE")

103
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SUBROUTINE RAND2 (RNORM, MTYPE,QUAN,1J)
COMMEN/MCSN/CORR (78) , ANTM (2,12),V (25) ,NRERS, KN,
{  SQROOT (78) , X (25), U, NTMERS, 1COUNT,
2 INRME (101, 1THERS,NIMERS, HAXSAH, NTEMP
DIMENSION QUAN (2]
COMMON/HISC/10IN, 100UT, ICARD

1J=ll+l

IF t13.E2.2) GO TQ 110

CONTINUE

X1=2,O=UNFORH (HTYPE) ~1.0
Yi=2,0nUNFORM (HTYPE)-1.0

SeXInXieYinY]

IF (S.GE.$1.0) GO TO 100

$=SOAT (~2.0xRLOG (S] /S)

QUAN (11 =X 1nS

QUAN {2) =Y InS

CONTINUE

ANORN=QURAN (111

1IF (1J.EQ.2) 1Js=0

RETURN

END

104
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901

100

110

120

1%

180

150

180

SUBROUTINE REASON (ICALL,1COL, IRON,TSTORL,TSTOR2, IFRTAL)

COMMON/MCSH/CORR (78) ,ANTH (2, 12}, V (25) , NMERS, KN,
1 SQROOT(78),X(:S), 1U, NTHERS, ICOUNT,
2  INAME {10}, ITMEAS,NIMERS, HAXSAK, NTENP
CONMON/HISC/IQIN, 100UT, 1CARD

IFRTRL=0

1AFLAG=0

WRI1TE 16.501) 1CALL,ICOL, IRON, IFATRL, TSTORS,TSTORZ
FORMAT (* REASON °*, U110, NF10.9)

IF {1CALL.LT.0} IRFLAGe=]

1CALL=]1RBS L1CALL}

IF UCALL.GT. 1} GO Y6 110

IHA1TE=1

IF {JAOK.LT.1,0R, IROK,GT.NHERS) GO Ta 120
IF (1COL.EQ.2) GO TO 100

RETURN

CONTINUE

INRITEe?

tF (T8TOR2.LT1.0.) GO 10 120

INAITE=]

1F (TSTOR).LE.TSTOR2) GO 10 120

RETURN

CONTINUE

THRITE=}

1F (IRON.LE.0.0OR, 1AON.GT.NKRERS) GO 10 130
IMRITES2

1F UCOL.LE.OLOR ICOL.GY . NNERS) GO 1O 130
JURTITESS

IF (IRON.GT.1COL) GO TO 130

JF LICOL.ED. D) ARETUAN

IMRITE~Y

I (IO, €0, EROW. ARD, TSTORILRE. 1,000 GO YO 130
TMAITBS

IF LTSYORLLLT.-1.0000 GO 10 )30

THA) TE=8

1F (TSTORI.G6T.1.0000 GO TO 130

RETURN

CONTIRUE

IF (IMATTE NE.L.AND, JOIN.NE.S) NRITE (5,2800 IAOW
S0 YO £180,140.150!, IMRITE

CTONTINUE

GO 10 (180,200,210,160,170.1803, IMRITE
CONT INUE '
WAITE (8,250

60 10 220

CONTINUE

MRITE 18,2400

G0 19 230

CONTINUE

HAITE (5,250} 1nDM, 1COL

105
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170

180

190

200

210

220

230
290
280
210

280
230

a0

GO 10 220

CONTINUE

WRITE (6,260} 1RO, ICOL

GO 10 220

CONTINUE

WRITE (6,270 I1RONW, ICOL

GO 10 220

CONTINUE

NRITE (6,290} JRGE,NMERS

GO TO 220

CONTINUE

WRITE (6,300} 1CQL,NMERS

Gh Y0 220

CONTINUE

KAITE (8,310) IRON, ICOL

Gy 19 220

CONTINUE

IFRTAL=}

RETURN

FORMAY (10X, *w=wREASONI 1S3 STANDARD DEVIATIONS LESS THAN ZERD*)
FORMRT (10X, “wanREASANIRO0D STD. GREATER YHRAN MEAN VALUE,.*)

-FORMAT (10X, ‘wunBRERSAK1250 OIRGINAL SLENTNT IN ROM °*,.12,7,10%, ‘wnun
ICOLUNN .12, 1§ NOT EQuUAL 1D 1.D%)

FORMAT (IQX, "wnwREASONI 300 ENYIAY IN COLUNN °*,12,* RON *,13.7.10%.°
IwmnlS LESS THRN -1,0%

FORNAT (10X, *»uwRERSONI IS0 ENTRY IN COLUNN *,12,° RON ,12./7.10X,°
Innwl$ GAEATEN THAN +1,0%)

FORNAY 83,10V ’

FONRAT 110X, wwewAEASONIS00 RON *,12,° 1S LESS THAN ZERQD OR GAERTER
1 THN ' 10 Lo

FORRAT (10X, *wenRERSINIGQD COLUNN °,12,° 13 LESS THAN IERO OGN GALA
ITER THAN It ’ .

FOMNRY (10X, *«uaREASTNITO0 ASN *, §2, “COLUMN *,12,° 1S OuTSiDE OF
WPPER", 7, 10X, *sue TRIARCULAA REGIBN OF CORRELATION BATAIX, %)

14.'4]

108




E 1 SUBROUTINE SAVE
f F] COMMON/MCSH/CORR (78) , ANTH (2, 12} ,V (25) , NHERS. KN,
! 3 f  SQRGOT(78),X (25), U, NTHERS, ICOUNT,
i \ 2 INAME (10), 1 THERS, NIHERS, MAXSAM, NTEMP
5 COMMON/NISC/101N, 100UT, 1CARD
8 REMIND NTMERS
7 NRITE (NTMEAS) NMERS,KN, INRME
. 8 NRITE (NTMERS! ((ANTM (18,40} ,18=1,2),J0=1, NRERS)
| 9 NRITE (NTHERS) (CORR(101,10w1,KN:
: 10 RENIND NTHERS
i 11 MRITE t6,100)
: 3 RETURN
19 100 FORNAT {* HERSEUREMENT DATA SAVED ON FILE ANTSTR OR TRPE 2°}
"N END

—
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SUBROUTINE SINMSUB (MTYPE)
CﬂﬂHﬂNlHCSM/CGRR(?B).HNTH(Z.IZ).V(?S).NHEQS.KN.

H 50RO0T(78).X(ES).XU.NTHEHS.]COUNT.
2 INRHE(10¥.ITHERS.NlHERS.HRXSRH.NTEHP
COHNGN/NISC/IOIN.IOUUT,lCRRD
DINENSION Y (45)

14s0

0O 100 1=1,NMERS

V() =0.0

cALL RAND2 {RNGRM, MTTPE, QUAN, 1))

Y (1) =RNORH

DO 330 1=1,NMERS

0o 110 J=i,1

KaNDX (J, 1)

v (11 =V (1} +Y (J) ¥SQROOT (K)

RETURN

END

108
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0 SUBROUTINE SORMX (NLRROR)
1 COMMON/MCSM/CORR (78) , ANTH (2, 12) , ¥ (251, NHEAS, KN,
2 1 SORGOT (78 ,X (25) , 1U, NTMERS, 1COUNT,
j 3 2 INAME (10}, ITHERS,NIMERS, MAXSAN, NTEMP
' v COMMON/M1SC/10IN, 160UT, ICARD
] DIMENSION ZX (D)
6 INTEGER X
? NERROR=0
) 8 00 120 1=1,NMERS
] IX (U =
10 N=NDX (1,1}
1 IF ISQRUBT (N).LT.0) GO TO 130
i 12 50=5QRT (SQROQT (N) )
: 19 00 100 J=1,NMERS
1 N=NDX {1, )
15 SGROOT (N! »SORNOT (N) /50
18 100 CONTINUE
' 17 1F {1, EQ.NMERS] NERROR=0
‘ 18 IF (1.EQ.NMERS) RETURN
18 SR B3
1 i 20 LR '.l
N 21 Gd ;10 12=11,NHERS
T 22 00 110 J2=12,NMERS
i 23 NeNDX (12, J2)
{ tJ LeNOX (1,12
: 25 K=NDX (1,J2)
{ 26 SOROOT (N) «SGROOT (N) -SQROOT (L} %SQROOT 1K)
' 3 RGN H
- 20 LN =2
, ; 29 110 CONTINUE
2 a0 X =N
3 f n X () =L
L 52 X (9) oK
1 ‘ L1} 120 CONTINUE
z 1] 130 CONTINUE
. L NERRORe)
: L] MRITE (6, 180)
N L1 140 CONTINUE
S L1 NAITE (8, 190)
: ‘ L1 CRLL INPT (4, },NVALSZ, IRNS, XVAL, 1EOF)
N L1 1EOFP11EST )
- 1) GO TQ 1170,160,150,170,180,170), 1EGFP)
R i w 150 COMTINUE
AN L)} NRITE 16,200
| w WAITE 16,2100 (2X(D1,1e1,7),SGROBY (N)
R 1) 160 CONTINUE
- \8 RETURN
T W 170 CONTINUE
3 : 4 e WAITE 18,2200
A $1 . G0 10 140
3

.
Ve
e .

.
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S0
51
S2
S3
Sy
SS
S8
s?
58
59

180 FORMAT (10X, *mxnSORMXOS] ANTHROPOMETRIC CORRELARTION VALUES ARE INY
1AL10Y)

190 FORMAT (i0X, *-- ENTER CRARRIAGE RETURN TO CONTINUE PROCESSING®,/, 10
X, *-- ENTER ? TO DISPLRY SORMX VARIABLES.")

200 FORMAT (10X, *»xwuSQRMX062 AN INDEFINITE QUANTITY HAS BEEN DETECTED
1BY°, 7, 10X, *uuxSQRMX, VARIABLE LIST KITHIN SQAMX: *, /7, 10X N L
2 K 1 11 12 J2 SORAOT*,/,10X,u4 (1H-))

210 FORMAT (SX.Q(SX.IZ).QX.S(IZ.BXI.FS.S./.!OX.QH!IH-).//)

220 FORMAT (10X, "wwxSQRHXOB0D INVRLID RESPONSEmxm ')
END

110
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1 FUNCTION NDX (1, J)
; 2 IF (1.6T.1) 6O TO 100
5 e NDXe1+ (JxJ-J1 /2
; , 4 RETURN

5 100 NDXeJs (Inl-1)/2

6 RETURN

7 END
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100

110

G T S TR LT

FUNCTION UNFORM (NTYPE)

COMMON /MCSH/ CGRRl781.HNTH(2.12).V(ZS).NHERS.KN.
lSﬂRﬂOT(?B).X(?S).lU.NTHERS.ICOUNT.
ZINRHE(IO).ITHERS.NIHERS.HRXSRH.NTEHP

COMMON/M1SC/10IN, 100UT, ICARD

DATA IXIl6777213/.t/281u7u976710555./

1F (MTYPE.EQ.32) GO TO 100

TusIUnlX

UNFORM=1U/C

RETURN

1U=1Ux65539

1F (IU.GE.0) GO TO 110

1U=IU+2147483647+]

UNFORM=1U

UNFURH-UNFDBHM.48566135-09

RETURN

END
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SUBROUTINE HELP (1)

RETURN
END
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99999

100000
100001
100002
100003
100004
100005
100006
100007
100008
100009
100010
100011

1

1

FUET Ty PR SRR

BLACK DATA

COMMON/MCSM/CORR (78] , ANTM (2, 121,V (25) , NMERS, KN,

{ SORDOT (78) ,X (25), [U,NTHEAS, ICOUNT,
2 INAME (101, ITMERS, NIMERS, MAXSAH, NTENP

COMMON/MISC/I0IN, 100UT, ICARD
DATA 101N, 100UT,NTEMP,NTMERS.NIHERS/S,6,3.,4.7/

DATR MAXSAM/U00/

DATA NTMERS,NIMERS/2,4/

1, ICOUNT/0Q/

DATA ANTH/24Wn0./,CORR/78x0. /7, INAME/UniH

END
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0 SUBROUTINE PUNRT ,
1 COMMON/MCSM/CORR (78) ,ONTM (2, 12) , V1252, NMERS, KN,
2 1 SOROOT (78),X (25), 1U,NTMERS, ICAQUNT,
3 2 INRME (10) , ITHERS, NIMERS, HAXSAM, NTENP
L} COMMON/MISC/I0IN, 100UT, ICARD
5 RENIND NTEMP
8 REWIND 9
7
8 2 CONTINUE
9 READ (NTEMP,END=140) INARME,NHEARS
10 WRITE (8,271) INRME,NNERS
11
12 4 CONTINUE
13 READ (NTEMP, END=370) (VY (K}, K=], NNERS]
N WRITE (89,2711 (VK] ,Ke] NHEAS)
15 271 FORMAT (20RY)
16 GO0 TO U
17 370 CONTINUE
18 ENDFILE 9
19 WRITE (6,272)
20 272 FORMAT (10X, ‘mwxx  DATA SAVED ON FILE 9%
el REWIND NTEMP
22 AETURN
3 140 CONTINUE
Q WRITE (6,141}
es 141 FORMAT (10X, * ERROR DATR SET DOEY NOT EXIST')
28 RETURN
27 END
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