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Abstract: The present paper shows an analysis of the main statistical parameters used to characterize
selected anthropometric measurements, aimed at creating a database representative of a sample of 150 men, aged
20-29 years.
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1. INTRODUCTION
This paper was developed based on research conducted on a sample of 150 men aged 20-29 years,
with stages of the research previously presented in various works [1]... [5]. A database of anthropometric
measurements was created for this sample, enabling statistical processing aimed at developing a modern
methodology for the scientific design of men's clothing for the specified age group, based on research into
anthropomorph logical characteristics.

2. GENERAL INFORMATION

The statistical processing involves going through some stages that in a logical sequence bring us
closer to the purpose of the research, as follows:

a) Observation: collection and verification of primary data obtained through censuses, statistical reports,
surveys, monographs, polls, etc.;

b) Processing: systematization of collected data into tables, series, and graphs; calculation of statistical
indicators (averages, relative sizes, variability indicators, correlation indicators, indices, etc.);

c) Analysis and interpretation: comparison and confrontation of results, hypothesis verification,
conclusion formulation, and basis for forecasting calculations;

d) Database creation.

Industrial clothing design is carried out for mass-produced items, using anthropometric standard
dimensions for specific body types as the basis for calculations. A dimensional typology is established
based on a precise understanding of morphological differences between population types.

Studying the entire population is practically impossible, so the selection method is used to
characterize the community. This involves conducting anthropometric surveys on a predetermined and
studied sample of subjects selected from the general population, known as a sample, to characterize the
entire population.

For the results obtained from processing data provided by the selection to be extended to the entire
population, the selection must be:

» homogeneous (when subjects share common traits: age, sex, race, geographic environment, social
environment, work conditions) and

» representative for the entire population (when it includes all characteristic elements of the group from
which it is drawn, and these elements are represented in the sample in the same proportion as in the
general population).

Mass-produced clothing excludes the possibility of direct measurement of each consumer, even
though the industry is concerned with satisfying the entire population with industrially produced clothing.
This can only be achieved if the diversity of subjects is represented by a sufficient number of body types
selected in such a way that clothing items designed for these figures will meet the needs of the majority of
consumers. The collection of these body types is referred to as dimensional typology, which is regulated



by the current anthropometric standards (body type system).

Dimensional typology must be established based on precise knowledge and characterization of the
morphological differences in the types encountered within the population and the frequency of these types.
To achieve this, anthropometric surveys are conducted, and data obtained from them are processed.

Data obtained from anthropometric measurements require unidimensional or bidimensional
statistical processing. This is necessary because, to characterize the size and variability of anthropometric
indicators within a population sample, mathematical statistical methods are employed.

For analyzing the distribution shape and determining the statistical parameters that characterize
each anthropometric measurement, unidimensional statistical processing is applied. In this process, each
anthropometric measurement is treated as an independent variable, and the recorded data from a sample of
volume "n" are processed sequentially for each measurement separately.

The main stages in this processing are:
Determining the sample volume representative of the population to be studied:;
Ordering the data series, grouping them into classes, and determining the frequencies;
Graphical representation of the variation series (experimental distribution curve);
Calculating the mean sizes and variation indicators;
Analyzing the form of the variation curve and adopting the mathematical model that best
characterizes the experimental distribution.
The calculations and interpretations in this work are based on the notions presented below, which
have broad applicability in processing anthropometric data:
» Creating the "n" variation string and establishing its extreme values (Xmin, Xmax), between which the
remaining values are ordered in ascending order;
» The number of classes, which is determined by the relationship:

k=1+3,3221gn (1)

k = number of classes;

n = total number of measurements;

» The interval between two successive classes:
A X =X
= Zmax  Pmin )
k 1+3322lgn

A = the amplitude of the variation parameter in the selection.

» The number of classes in the classical grouping of measured values (m), the middle of the class (x;) and
the absolute frequency corresponding to "m" in a classical grouping of measured values (fm):

X; =X,
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c
» the meeting frequency within the variation string (absolute frequency "n;" or relative frequency ,.f”):
n.
fi= L x 100 (4)
n

For data grouped by classes, the cumulative frequency for each class is calculated.

The variation series can also be graphically represented, appearing in different forms: histogram,
polygon or frequency curve, cumulative frequency curve, etc.

The variation series and its graphical representation provide an overview of how an anthropometric
size varies.

For the complete characterization of the anthropometric variables, in numerical form, a series of
statistical parameters for the characterization of the anthropometric variables (average sizes and variation
indicators) must be calculated, according to the calculation relations below:

» Arithmetic mean of selection (x):

n

2%

i=1

x=" (cm) (5)
» Median (Me):
Me =X, (cm) (6)

2
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Me = ETZ (cm) @)
» Mode (Mo):
Mo=x-3(x—Me) (cm) ®)
» Amplitude (A):
A = Xmax = Xmin (Cm) (9)
> Selection dispersion (s,?):
1 -
5 = —Z(Xi — x)2 (10)
N
» Mean squared deviation of the selection (sx):
Sx = 1 > (xi - ;()2 (11)
| Ry
» Coefficient of variation (C,):
Cv= 2% %100 %) (12)
X

> Significance test applied to the selection mean (t):

X
t=— (13)
X SX

> Average squared deviation of the mean value (s ):

S
=X 14
5. T (14)

» Limit error of the selection mean (A>_< ):

AX= tstudent X S (15)
» Limits of a confidence interval for the average collectivity:

Xinf = X -AX ; Xsup = X +AX (16)

X -AX< X< X +AX (17)
» Probable error of the average (em):

ey = %X x100 (%) (18)

According to specialized literature, it is known that for the extreme values of a string, the absolute
frequencies are lower, decreasing compared to the frequency of the average value. This phenomenon can
be described using fundamental theoretical distributions in probability theory [7], by analogy with the
theoretical Gauss-Laplace distribution, also called the normal distribution law.

An experimental value series is tested for compliance with such a distribution using the following
methods:

» Graphically representing the polygons of absolute frequencies of the analyzed measurements and
comparing the obtained graphs with theoretical representations of the normal distribution curve;

> Applying the "hi-square" test” (¥*) and comparing the calculated value of 2 for a level of confidence
(1-a), with the corresponding value for the same number of degrees of freedom;

» Determining the values of the coefficients of asymmetry (), vaulting () and excess (E) and the
distribution error, and comparing the obtained data with those characteristics of the Gauss-Laplace
distribution.

In the case of the studied age group, for the complete appreciation of the variation of the main
anthropometric sizes characterizing the male human body (body height, bust perimeter and waist
perimeter), the checks mentioned above were carried out, checks which were presented in previous works
[1], [4]-

In addition to the primary dimensions, 33 other secondary anthropometric measurements were
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subjected to unidimensional statistical processing. These secondary measurements characterize the human
body dimensionally and are part of the structural relations proposed for the anthropomorphological
characterization of the male population in the studied age group.

>

>
>

The selected anthropometric sizes are grouped as follows:
Heights: body height (i), cervical point height (I,c), neck point height (Tong), shoulder point height (o),
nipple point height (Tm), waist line height (Ii), gluteal fold height (Ipist), the height of the patellar point
(Ip);
Perimeters: head perimeter (Pcap), neck perimeter (Py), third bust perimeter (Poii), waist perimeter (Py),
buttock perimeter including abdominal protrusion (Pr.), buttock perimeter (Ps), thigh perimeter (Pc) ,
knee perimeter (Pgen), flexed knee perimeter (Pgenfiex), thigh perimeter P(p), supramalleolar (ankle)
perimeter (Ps.m), axillary perimeter of the arm (Paxor), perimeter of the joint of the hand (Pam), perimeter
of the hand (Pn);
Lengths: lateral length of the lower part of the body (L), anterior length of the lower part of the body
(Lac), inner length of the lower limb (of the leg) (Lintpic.), shoulder length (L), shoulder length and of
the arm (Lu.wr), shoulder and upper limb length (Lu-ms), front waist length (L), back length to posterior
axillary diameter (depth of the back) taking into account the prominence of the shoulder blade (ARS),
the length of the back to the waist taking into account the prominence of the shoulder blade (L), the
length of the upper limb to the joint of the hand (Lm);
Widths: back width (ls), distance between nipple points (Dpm), bust width (Iv);
Diameters: shoulder diameter (dy).

The primary data, representing the numerical values of the anthropometric sizes, correspond, as

already specified, to a sample of 150 men, age group 20-29 years.

For all the mentioned dimensions, a series of statistical parameters were calculated to characterize

the anthropometric variables (average sizes and variation indicators). The values of these statistical
parameters used to characterize the selection were obtained following the application of the one-
dimensional statistical processing algorithm and are centralized in the tables 1-3.

Table 1: Statistical parameters for the characterization of anthropometric variables - height group

Anthrop.
Statistic S12€s Tc Tpc prg Tpu Tpm Tlt Tpl.sf. Tpr
param.

x (cm) 178,70 155,27 153,61 150,35 130,16 109,92 84,56 50,22
Xmin (CM) 165,50 138,50 135,00 133,50 117,00 96,50 71,00 37,50
Xmax (CM) 194,50 170,00 168,50 164,00 145,00 123,50 99,00 63,50

M. (cm) 178,00 155,50 153,50 150,00 130,00 111,00 85,50 50,50

M, (cm) 176,60 155,96 152,77 149,30 129,68 113,16 85,88 51,06

A (cm) 29,00 31,50 33,50 30,50 28,00 27,00 28,00 26,00
Sy (cm) 31,05 51,22 52,10 53,89 30,79 25,62 28,25 13,37

Sx (cm) 5,57 7,16 7,22 7,34 5,55 5,06 5,32 3,66

Cv (%) 3,12 4,61 4,70 4,88 4,26 4,60 6,29 7,29

t; 32,08 21,69 21,28 20,48 23,45 21,72 15,89 13,72
S " 0,45 0,58 0,59 0,60 0,45 0,41 0,43 0,30

Al (cm) 0,89 1,14 1,16 1,18 0,53 0,81 0,85 0,59
Xinf (CM) 177,81 154,13 152,45 149,17 129,63 109,11 83,71 49,63
Xsup (€M) 179,59 156,41 154,77 151,53 130,69 110,73 85,41 50,81

em (%0) 0,25 0,73 0,76 0,78 0,41 0,74 1,01 0,60
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Table 2: Statistical parameters for the characterization of anthropometric variables - perimeter group

nthrop. sizes

Statistical para Pcap Pg PbIII Pt Pfa Pf Pc Pgen Pgen.flex Pp Ps—m Pax.br Pa.m Pm
X (cm) 56,69 40,04 97,60 88,43 103,80 | 100,09 60,33 38,78 42,09 37,25 24,52 34,86 17,91 24,48
Xmin (CM) 54,50 34,50 82,00 78,00 88,00 86,00 51,50 33,50 36,50 31,50 31,50 26,50 14,00 20,00
Xmax (CM) 60,50 45,50 111,00 | 101,00 | 120,00 | 116,50 85,50 44,00 47,00 43,00 43,00 42,50 21,50 27,00
M. (cm) 56,50 40,00 97,75 88,25 104,00 | 100,00 60,50 39,00 42,00 37,00 37,00 35,00 18,00 24,50
M, (cm) 56,12 39,92 98,05 87,89 104,40 99,82 60,84 39,44 41,82 36,50 36,50 34,86 18,18 24,54
A (cm) 6,00 11,00 29,00 23,00 32,00 30,50 34,00 10,50 10,50 11,50 11,50 16,00 7,50 7,00
S (cm) 1,69 3,11 31,55 17,79 32,28 32,99 11,51 3,43 2,85 4,58 4,58 10,01 1,64 2,40
Sx (cm) 1,30 1,76 5,62 4,22 5,68 5,74 3,39 1,85 1,69 2,14 2,14 3,16 1,28 1,55
Cv (%) 2,29 4,40 5,76 4,77 5,47 5,73 5,62 4,77 4,02 5,74 5,74 9,01 7,15 6,33
tx 43,61 22,75 17,37 20,95 18,27 17,44 17,80 20,96 24,91 17,41 17,41 11,10 13,99 15,79
sx 0,11 0,14 0,46 0,34 0,46 0,47 0,28 0,15 0,14 0,17 0,17 0,26 0,10 0,13
Ax (cm) 0,22 0,28 0,91 0,67 0,91 0,92 0,55 0,30 0,28 0,34 0,34 0,51 0,19 0,26
Xinf (CM) 56,47 39,76 96,69 87,73 102,89 99,17 60,05 38,48 41,81 36,91 36,91 34,56 17,72 24,22
Xsup (CM) 56,91 40,32 98,51 89,07 104,71 | 101,01 60,61 39,08 42,37 37,59 37,59 35,58 18,10 24,74
em (%) 0,19 0,35 0,47 0,38 0,44 0,47 0,46 0,39 0,33 0,46 0,46 0,74 0,56 0,53
Table 3: Statistical parameters for the characterization of anthropometric variables — length, width and diameter group
Statisticaln;ar.]rr;p. S1268 Lic Lac I—int.pic. Ly Lu-br Lu-ms Lt ARS Lst Lm Iy me Is du
X (cm) 104,78 | 101,93 78,39 15,13 51,53 78,89 49,34 22,89 46,88 63,81 39,02 23,91 39,59 41,61
Xmin (CM) 89,00 86,00 65,00 13,00 46,50 69,00 38,50 21,50 38,00 55,00 35,50 18,50 34,50 38,00
Xmax (CM) 122,00 | 119,50 90,50 18,00 56,00 88,00 56,50 24,50 56,50 72,00 42,50 39,00 43,00 44,50
M. (cm) 104,00 101,5 78,25 15,00 51,50 79,00 49,50 23,00 48,00 64,00 39,00 23,50 39,50 41,50
M, (cm) 102,44 | 100,64 77,97 14,74 51,44 79,22 49,82 23,22 50,24 64,38 38,96 22,76 39,36 41,28
A (cm) 33,00 33,5 25,5 5,00 9,50 19,00 18,00 3,00 18,50 17,00 7,00 20,50 8,50 6,50
S:2 (cm) 55,11 57,91 28,23 1,11 3,67 13,23 10,02 0,37 10,82 10,09 1,95 14,66 1,69 1,53
Sx (cm) 7,42 7,61 5,31 1,05 1,92 3,64 3,17 0,61 3,29 3,18 1,39 3,83 1,30 1,24
C, (%) 7,08 7,47 6,77 6,94 3,73 4,61 6,42 2,66 7,02 4,98 3,56 16,02 3,28 2,98
tx 14,12 13,39 14,76 14,41 26,84 21,67 15,56 37,52 14,25 12,81 28,07 6,24 30,45 33,56
sx 0,61 0,62 0,43 0,09 0,16 0,30 0,26 0,05 0,27 0,26 0,11 0,31 0,11 0,10
Ax (cm) 1,20 1,22 0,84 0,18 0,31 0,59 0,51 0,10 0,53 0,51 0,22 0,61 0,35 0,19
Xint (CM) 103,58 | 100,71 77,55 14,95 14,82 78,30 48,83 22,79 46,35 63,30 38,8 23,26 39,22 41,42
Xsup (CM) 105,98 | 103,15 79,23 15,31 15,44 79,48 49,85 22,99 47,41 64,32 39,24 24,48 39,92 41,80
em (%) 0,58 0,61 0,55 0,59 0,31 0,38 0,53 0,22 0,58 0,41 0,28 1,30 0,45 0,24
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3. CONCLUSIONS
From the analysis of the statistical parameters calculated for the entire selection and centralized in

tables 1-3, the following conclusions can be drawn:

>

>

due to the fact that the selection mean test t; > tp:f (tp.r = 1,984), it can be said that the arithmetic means

calculated for each anthropometric size are statistically significant;

the variability of anthropometric sizes, expressed by the values of the mean square deviation and the
coefficients of variation, varies from one size to another and depends on the type of anthropometric
height;

it is observed that the values of the parameter s are small, which makes the limits of the confidence
interval Xinr and Xsup to be close;

the values of the coefficient of variation are in the range of 0...10% and indicate a high degree of
homogeneity, so the particular values of the analyzed size are around its average value, with the
exception of the anthropometric size Dpm, Whose coefficient of variation indicates an average
homogeneity index (between 10...20%)

» small values of the parameter determine close limits for the extreme values of the interval in which the

average is located;

» the values of the probable error of the mean indicate that the mean is highly representative, the sample

being representative (em < 1%).
So, following the analysis of the results recorded in tables 1...3, it can be said that for the studied

selection, the representative average body is characterized by the following average values of the main
anthropometric dimensions: 1:=178,7 cm, P,=97,6 cm, si P=88,4 cm
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