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with the first stages 
in the development 
of archaeology and 

often in modern archaeological publications there 
are found direct or indirect references about the 
quantity of the artefacts, events or phenomena 
like: much-less, often-seldom, typical-exceptional 
and others. This level of making a general infer-
ence about the data and the volume of artefacts 
quantity, the archaeologist demands an initial col-
lectivity, its systematization in the form of statistical 
reports.

But, it is out of our intention now to draw atten-
tion of the researchers upon the methods of per-
centage using. In archaeology there are not rare 
cases of inadequate utilisation of statistics. This 
situation may be due to the fact that the archae-
ologist who use the mathematical statistics are not 
trained enough in this field. Still the attempt of find-
ing an unique general scheme which can be fit to 
all scientists and cases, cannot be designed.

In our everyday life, in business, but also in the 
scientific research the percentages play an impor-
tant role, as they offer a possibility of comparing 

the parts of a whole between them and they simpli-
fy the calculation. The percentage is the hundred 
part of a unit, which is designated by the sign “%” 
and it is meant to show a part of a whole and its 
report with it. The term “percentage” comes from 
the Latin “pro centum”, namely the hundred part, 
that was used in the Ancient Rome. These parts of 
a hundred from a specific number are comfortable 
to use in the practical activity and this is why peo-
ple have started to utilize them for a very long time.

The percentages are widely used in mathemat-
ics and statistics. Such calculations are employed 
not only in the exact sciences, but also in archae-
ology, history, as well as in other interdisciplinary 
domains. Very popular is the operation of trans-
forming the quantity data into percentages. In this 
case the numeric data are being transformed into 
percentages based upon the empirical percent-
ages, yet without taking into account the possible 
existence of some errors, that depends upon the 
volume of studied units or upon the samples of the 
materials investigated. Most probably, do not exist 
researcher which had never used percentages or 
percentage reports in their studies. 
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In archaeology, the same like in other scientific 
fields, the researchers had used directly or indi-
rectly the percentages, percentage comparisons 
and percentage reports. This aspect can be no-
ticed in almost any article that discusses a large 
quantity of material, no matter if archaeological, 
arheozoological, anthropological or another kind. 
It could refer to pottery, burial orientation, flint im-
plements, decorations and others. The mathemati-
cal method of percentage reports which is usually 
not perceived by archaeologists as a method, it is 
still used widely by them. Usually it helps when dis-
cussing trends which law character or when con-
verting the quantity/quality features of: “much/less, 
“more/lesser” for drawing important conclusions of 
the type: “on the first rank …. ”, “main orientation” 
or other similar ones.

A large interest in using mathematical methods 
and especially the mathematics statistics for pro-
cessing large archaeological samples could be no-
tices in the European archaeology between 1970-
1980. In Romania, Poland, Russia and Ukraine 
had been organized conferences, symposia and 
seminars dedicated to the application of the physi-
cal and mathematical methods in the field of ar-
chaeology. A number of monographs and volumes 
of scientific volumes have been published on this 
topic. The interest became even more acute when 
the PC extended on an international scale. 

But, we have to notice here that the problems 
that existed in archaeology in the times before 
computing the data could not be solved by the 
simple presence of such equipment. It is a fact 
that each scientist uses in his work certain indices, 
dimensions and parameters chosen by him and 
not always his choice could be satisfied completely 
or at all by the typical computer programs used for 
the statistic processing of the materials that he has 
to analyse. This is maybe the reason why some 
researchers had adopted their own way of creating 
such programs. Thus, in Romania and elsewhere 
some informatics products had been created, 
among which we could mention here “Zeus”1, 
“Compas”2, informatics systems, expert-systems, 
etc.3 

Yet, it seems that until the archaeological materi-
als could be widely computed is a long way and 
this is why the scientist have focused themselves 
upon simple statistical methods, the main one of 
them being the percentage reports. What we really 
1 Lazarovici 1996.
2 Teodor 1996.
3 New tools .... 1990; Archaeometry in Romania 1990; Pislary 

1989a. 60-61; Pislary et alii 1989b, 123-126; Voorrips 1990. 
115-121.

have to point out here is that the often use of this 
method is done without keeping with the specific 
rules, fact which results in incorrect conclusions, 
sometimes even to absurd ones. 

As an example, we will take a study of the Rus-
sian archaeologist Igor Kamenetskyi4. A pottery 
sample that he took for comparison, considered 
by him as reaching 100% had equaled a single 
(1) unit. The archaeologist Oleg Prihodniuk from 
the Ukraine in a study regarding the osteological 
materials had taken the sample comprising two (2) 
units, which he estimated to be of 100%5.

Still, we have to observe that in such cases the 
conclusions of the researchers based upon the 
percentages analysis when indicating the sam-
ple amount, gives us the possibility of judging the 
credibility of the opinions based upon such facts. It 
is even worse when the archaeologists draw their 
conclusion considering the percentages reports 
of the studies materials without indicating the real 
quantity (n) of the units they used. For instance, the 
conclusion regarding the main rank of the bovids 
in the Euro-Asian steppe of the Andronovo6 or 
Srubnaya7 cultures are being based on samples, 
whose exact figure is not known by the readers 
of the respective papers. We should keep in mind 
that the small quantity samples, comprising just 
several units or tens have a large margin of error.

The research methods based upon the statisti-
cal data of a large number of objects/subjects are 
called statistical methods. They are used in differ-
ent science domains and in fact have the purpose 
of numbering the objects/subjects that entered in 
some or other groups of study regarding the quali-
tative indices distribution, of using the partial sam-
pling method, of employing the probabilities theory 
in the evaluation of the suffice observation in draw-
ing one or other conclusions and so on. 

This is a format facet of the statistical methods 
of research which is independent from the nature 
of the studies objects/subjects and is part of the 
mathematical statistics. 

Unfortunately, there is a trend of considering the 
statistics is a science which could prove anything. 
Yet, it is also true that sometime the methods of 
the mathematical statistics are used with the pur-
pose of misleading people. As the English man of 
state and writer Benjamin Disraeli has said it, there 

4 Kamenetskyi 1965.
5 Prihodniuk 1993.
6 Kuz’mina 1986.
7 Buniatean, Otroščenko 1993.
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are three kinds of lying: the customary lie, the un-
limited lie and statistics.

Still, the main task and purpose of the statistic 
are meant to facilitate a better understanding of 
the issue that people have in a certain time.

Many examples of correct and incorrect use of 
the statistical methods could be given. It all de-
pends upon the person that uses them. We should 
not neglect also the fact that statistics has two main 
functions: a descriptive and an explicative one.

The value of the descriptive function gives the 
short and concentrated characteristic of the stud-
ied phenomenon. As usual, in many cases the 
situation is not clear and determined even if the 
researchers operated with customary characteris-
tics, like average and others. Due to the multi-se-
mantic interpretations, such values (indices) could 
be used for proving contradictory opinions. The 
evaluation of the credibility level for such opinions, 
in its turn, poses a long series of specific problems.

In examples that we would use below we are first-
ly interested in the logic of thinking, a fact which is 
even more important than examples themselves.

Very often, the percentages are used for solving 
the aspects of classification and typology of the 
archaeological monuments. In the example given 
here, the authors, based upon the automatic 
classification and typology of the archaeological 
monuments from Altai, had emphasized two 
main groups of the population in that region and 
tried to describe the differences between them8. 
According to the authors, the best used method 
in this purpose became the calculation of the 
percentage reports for each type of ornament 
in each archaeological site. As a result of this 
information each site it is rendered in a line of the 
table, while the columns contain the data about the 
ornament types for all the sites. The corresponding 

8 Abdulganeev, Vladimirov 1997.

column is dedicated to the fire that indicates the 
percentage part of the respective ornament in a 
specific site. After the analysis of the materials in 
the settlements from the 6th-2nd c. BC., the author 
had pointed out the existence of 12 ornament 
types, which are characteristic in a certain degree 
for all or most of the site, each of them with its 
own weight. For all 39 studied sites had been 
established the percentages for each ornament 
type. We should point out here the fact that in the 
table created by the authors are not given the data 
about the quantity of the materials which was the 
base of the percentage calculation. After the table 
being completed it was automatically processed 
by the use of a special module of the SYSTAT 
package.

We render below a table, created by the authors 
of the study and to which we added the figures 
representing the number of ceramic fragments for 
each site (the last column – “N”) and we also es-
tablished a margin of error (ΔΡ) just for a single 
parameter (3) from the percentages calculated by 
the authors. It is obvious that, without being con-
sidered the possible mistakes for the established 
percentages, the authors have used these empiri-
cal percentages for a further statistical processing.

We render below a table, created by the authors 
of the study and to which we added the figures 
representing the number of ceramic fragments for 
each site (the last column – “N”) and we also es-
tablished a margin of error (ΔΡ) just for a single 
parameter (3) from the percentages calculated by 
the authors. It is obvious that, without being con-
sidered the possible mistakes for the established 
percentages, the authors have used these empiri-
cal percentages for a further statistical processing.

From the analysis of the table we could observe 
that the minimal quantity of the ceramic fragments 
from the sites is rather different, and the authors 
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compared them just like being absolute values 
without taking into account that they could have 
a possible mistake. The margin of error, as we 
could find, is rather high. Therefore in sample no. 
6 that comprised 1020 units and the percentage 
of “75.3%” the margin of error is of ±2.646895%. 
while for the smallest sample no. 25 with the per-
centage of “2.0%” the margin of error reaches 
±3.8806%. Generally, the empirical percentages 
calculated by the authors for the parameter no. 
3 have a margin of error which varies between 
±2.18% and ±11.92%. This fact cast a great doubt 
upon the results rendered by those researchers 
that used the data in such a manner for the statisti-
cal processing.

Description of the method

In another article we had advanced the proposal 
of using the percentage reports method and we 
demonstrated the advantage of the employment of 
the possible error calculation for any sample. as 
well as the methodology for establishing the mar-
gin of error9.

We will try to show here the procedure and 
formula for the calculation of the margin of error 
(±ΔP) or the mistake of the empirical percentage 
(P), which can easily be established even by the 
use of a simple, regular computer, which in our 
9 Pislary. Pozhidaev 1982.

Fig. 1. The initial data in % (apud Abdulganeev and Vladimirov, 1997).
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times is a small thing and which all student have. 
Moreover, the computers are also present in the 
mobile telephones.

The formula for establishing the margin of error 
- P±D - is, where 

At the level of significance 0,05α =  that is with 
95% certainty for the width of the confidence inter-
val is valid calculation formula 

          

In general, the value t is equal quantile of the 
Student distribution. With values N → ∞  accord-
ing to the Central Limit Theorem (CLT), the quan-
tity 1.96t → . Coefficient 1.96t =  corresponds to 
the so-called large sample 30Ν >  with the Stu-
dent distribution in the limit tends to the normal 
(Gaussian distribution).

P – notation of the empirical percentage

ΔP – delta P or the margin of error for the empiri-
cal percentage (P)

N – quantity of the materials based upon which 
the percentage had been established

1 – 100%

1.96 – the coefficient that conforms the authen-
ticity level of 95%, which means that the probability 
that a certain event might occur equals 95% (in the 
statistics this percentage is a very high level), the 
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same as it is also possible that in 5% of the cases 
the same event could not occur. 

But, what happens if we consider the level of 
probability at 50%? This means that the event 
could occur or not in the same percentage.

Now we must calculate the possible error (D – 
delta) of the empirical percentage (P) or the mar-
gin of error (DP – delta P) based upon the up men-
tioned formula, by using the help of a customary 
calculating machine or the one on the computer.

Algorithm for calculating the margin of error and 
construction of veridicity intervals. We will take an 
example in order to explain the construction of the 
algorithm for establishing the margin of error. 

Exemple no. 1
Adrian Bălăşescu, in one of his articles describes 

and analyses the fauna materials coming from a 
tumulus near Ciulniţa, Ialomiţa County10. Among 
the animal bones belonging to the Coslogeni cul-
ture of the Late Bronze Age, the author said that 
out of 312 bones (NR=312) the large majority rep-
resents the following species, belonging to 26 indi-
viduals (NMI=26):

Bovids   – 78 bones – 6 individuals

Caprine  – 39 bones – 10 individuals

Suides   – 32 bones – 10 individuals

Equides – 21 bones – 1 individual.

The numeric data are also accompanied by per-
centages 45, 24, 20 and 12% corresponding to the 
bones (NR) and 23, 38, 23 and 4% for the number 
of individuals (NMI).

10 Bălăşescu 2000, 169-176.

No. of the operation Operation Result on the screen 
1 We press the key with figure                “1” 1
2 We press sign                                        “-“ 1
3 We establish the empirical percentage   0,25 0,25
4 We press the key with the sign              “-“ 0,75
5 We press the key with the sing              “x“ 0,75
6 We establish the empirical percentage   0,25 0,25
7 We press the key with the sign               “=“ 0,1875
8 We press the key with the sign               “:“ 0,1875
9 We create number N, namely                312 312
10 We press the key with the sign              “=“ 6,009615384
11 We press the key with the sign              ““ 0,02451451689
12 We press the key with the sign               “x“ 0,02451451689
13 We create number 1,96 (probability of 95%) 1,96
14 We press the key with the sign               “x“ 0,0480484531
15 We create the figure 100 (transformation in %) 100
16 We press the key                                     “=“ 4,80484531088

Fig. 2. Algorithm for establishing the margin of error. 
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The final conclusion of the researcher sounds like 
that: “the bovids rank the first (45%), the caprines 
rank the second (24%), while the suids rank the 
third and the Equides rank the fourth”11.

On a first sight, this opinion seems to be plau-
sible. Yet, after analysing the margin of error and 
constructing veridicity interval for the established 
percentages, we have reached the conclusion that 
the results of A. Bălăşescu did not enable him to 
get such a result, because the sample didn’t com-
prise a sufficient number of units and this is why 
the margin of error is a considerable one. On the 
other side, even if the author had determined the 
bones by the minimal number of individuals, he 
had decided to use just the number of bones (NR) 
for the final conclusion. Further one, we will give 
our analysis concerning the data advanced by A. 
Bălăşescu.

If you follow our advice, by using a regular cal-
culating machine, we will start in this way (Fig. 2).

Therefore, it was taken the sample of 312 units  
and it was established the margin of error for the 
empirical percentage of 25% (n=78). At the end of 
the calculation it resulted the figure of 4.804845 ... 
which means that the margin of error (DP) delta P 
for 25% equals ±4.804%, which, for group no. 1 
(bovids), comprising 78 units, the likely percentage 
is 25.0%±4.80% or 20.19% – 29.8%.

11 Bălăşescu 2000, 173.

A B C D E F G H I
1 N n (n/N*100) sau P

=(B1/A1)*100
P / 100

C1/100

1.96

1.96

√(P*(1-P) /N)
=sqrt((D1)*
(1-D1)/A1)

∆P

F1*100

Min

C1-G1

Max

C1+G1

2 312 78 25 0.25 1.96 0.0120789 4.804845 20.19515 29.80485

Fig. 3. Preparations for the calculation of the margin of error by using the “Excel” computer program.

A B C D E F G H   I
P P%/100 √P*(1-P)/N ∆P min max

N n =(B1/A1)*100 C1/100 1.96
=sqrt((D1)
*(1-1)/A1) F1*100 C1-G1 C1+G1

1 N1=312 78 25 0.25 1.96 0.024515 4.804845 20.19515 29.80485
2 312 39 12.5 0.125 1.96 0.018723 3.669761 8.830239 16.16976
3 312 32 10.25641 0.102564 1.96 0.017176 3.366497 6.889914 13.62291
4 312 21 6.730769 0.067308 1.96 0.014185 2.780227 3.950542 9.510997
1 N2=174 78 44.82759 0.448276 1.96 0.037702 7.389501 37.43809 52.21709
2 174 39 22.41379 0.224138 1.96 0.031614 6.196285 16.21751 28.61008
3 174 32 18.3908 0.183908 1.96 0.029369 5.756405 12.6344 24.14721
4 174 21 12.06897 0.12069 1.96 0.024696 4.84047 7.228495 16.90944
1a n1 = 27 6 22.22222 0.222222 1.96 0.080009 15.68179 6.54043 37.90401
2a 27 10 37.03704 0.37037 1.96 0.092935 18.21524 18.8218 55.25228
3a 27 10 37.03704 0.37037 1.96 0.092935 18.21524 18.8218 55.25228
4a 27 1 3.703704 0.037037 1.96 0.036345 7.12356 -3.41986 10.82726

Fig. 4. The result of the calculation made by using the “Excel” computer program.

The same procedure we apply to the other figures 
of the groups. Afterwards the obtained results are 
the following ones: 1 – 25.0 ± 4.8%; 2 – 12.5 ± 
3.66%; 3 – 10.25 ±3.36%; 4 – 6.73 ±2.78%. 

In these times, when most of the archaeologists 
have computers with the “Excel” program, we ad-
vance a data processing by establishing the mar-
gin of error according to the model given below 
(Fig. 3): 

We should start with the first upper line on 
each column.

Column - A – for the total number of the studied 
sample - N

 - B – for the number of units in each group - n

 - C – the empirical percentage (n/N*100) or P: in 
cell C we write a formula: =(B1/A1)*100 

 - D – transformation of the empirical percetan-
ge (P) into a number in cell D we write a formula: 
=C1/100”)

 - E – the probability coeficient of 95%: in cell E 
we write figures: “1.96”)

 -F – part of the formula for calculating the mar-
gin of error (∆P): in cell F we write a formula: 
=sqrt((D1)*(1-D1)/A1) 
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Fig. 5. The presence of animal bones (apud A. Bălăşescu).

Animal species NR % ΔΡ (±) Interval (min-max) NMI %  Ρ (±) Interval (min-max)
1 Bos taurus 78 78 44.82759 37.438-52.217 6 22.222 15.681 6.540-37.904

2 Ovis aries\Capra 
hircus 39 39 22.41379 16.217-28.610 10 19.565 14.963 18.821-55.252

3 Sus domesticus
32 32 18.3908 12.634-24.147 10 19.565 14.963 18.821-55.252

4 Equus caballus 21 21 12.06897   7.228-16.909 1 7.123 10.628 0.0-10.827
5 ??? 4 4 2.298851   0.072-4.525

Total 174 100 27 100

 - G – margin of error – ∆P: In cell G we write: 
“F1*100”

 - H – the minimal possible value (min) of the em-
pirical percentage(P): In cell H we write a formula: 
=C1-G1 

 - I – the maximal possible value (max) of the 
empirical percentage(P): In cell I we write a for-
mula: = C1+G1

Interpretation of the results
From the total number (NR=312) of the bones 

just 174 (55.76%) had been determined, out of 
which:

Bovids – 78 bones, (45%) 44.827±7.392% or  
7.438 – 52.217 %

Caprines – 39 bones, (24%) 22.413±6.3459%  
or 16.217 – 28.610%

Suids – 32 bones, (20%) 18.390±5.756% or 
12.634 – 24.147%

Cabalines – 21 bones, (12%) 12.068±4.840% or 
7.228 – 16.909%.

Among the determined bones had been identi-
fied a number (n1=27) of individuals (NMI):

Bovids – six individuals, 22.222%±15.681% or 
6.540 – 37.904%

Caprines – 10 individuals, 37.037%±18.215% or 
26.4684 – 49.5316%

Suids – 10 individuals, 37.037%±18.215% or 
26.4684 – 49.5316%

Cabalines – one individual, 3.703%±7.123% or 
0.0 – 10.827%.

For a better presentation we transform these 
data into the following table:

From the analysis of this table results that by us-
ing the number of individuals (NMI=27) we cannot 
establish the ranking of the animals for the tribes of 
the Coslogeni culture. But, if we used on the same 
purpose the number of bones (NR=174) we can 
find that just the bovid bones (37.438 – 52.217%) 

could be interpreted as being the preferred spe-
cies, ranking the first. Concerning other species, 
they take the following positions.

Example no. 2
In the Preliminary study of the faunal materials 

discovered in the site from Feteşti (comm. Adân-
cata, Suceava County) paleozoologists tell us that 
they, by “using the customary methodology, that 
specific to archaeozoology” they studied the “ar-
chaeozoological material recovered after the first 
five consequent archaeological campaigns (2000-
2004), undertaken in this site and belonging to the 
Cucuteni culture, phase A and B and Horodiştea-
Erbiceni”12. 

The Cucuteni A layer was represented by bones 
with species determination (NR=104), out of which 
n=79 (75.96%) had been assigned to the domes-
tic animals and n=24 (24.04%) belonging to the 
wild species. The Cucuteni B layer, according to 
the data contained bones with species determina-
tion (NR=269), out of which n=221 (82.16%) of do-
mestic mammals and n=48 (17.84%) belonging to 
the wild ones. The Horodiştea-Erbiceni layer had 
bones with species determination (NR=76), out of 
which n=60 (78.95%), being assigned to the do-
mestic mammals and n=16 (21.05%) to the wild 
mammals. Calculating the percentages from differ-
ent samples, the authors had done a comparison 
between them as being equally13. But, the truth is 
that this empirical percentages (P) had a different 
margin of error (∆P), being of ± 4.19% for the Cu-
cuteni A layer, of ± 2.334% for the Cucuteni B one, 
for Horodiştea-Erbiceni reaching ± 4.67% (Fig. 6).

Then, comparing the data about the main rank-
ing animals in the investigated cultural layers, the 
authors tell us that in the Cucuteni A layer the 
suids have the main rank (25%), being followed 
by the ovicaprines (24.03%) and bovids (23.07%). 
the dog (3.84%) ranking the last. We have calcu-
lated ∆P for these percentages (P) and we had 

12 Cavaleriu, Bejenaru 2007.
13 Cavaleriu, Bejenaru 2007, 499, fig. 2.
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reached the conclusion that none of the mammals 
was ranking the first. Here is the percentage of the 
margin of error: 25 ± 8.32%, 24.03±8.21%, 23.07 
± 8.09%, 3.84 ± 3.69% (Fig. 7).

We can notice the same thing in the Cucuteni 
B layer, where the authors considered that bovids 
were ranking the first (29.36%), being followed 
by the suids (27.13%) and ovicaprine (24.16%). 
We add ∆P and we notice that we cannot make 
a clear distinction the ranking of a certain animal 

species among those mentioned above: bovids – 
29.36±5.44%, suids – 27.13±5.31%, ovicaprines – 
24.16±5.11% (Fig. 8).

Just for the Horodiştea-Erbiceni layer the au-
thors were right, when mentioning that the bovids 
had reached a high percentage (44.73±11.17%) 
being followed by the suids (18.42±8.71%) 
and ovicaprines (13.15±7.59%) both of them 
ranking the second (Fig. 9).

Much seldom the investigators of the archaeo-
logical sites of the stone age had used percent-
ages or their reports for making a description of 
the discovered materials. Sometimes, even if the 
collections are not extensive, the researchers start 
calculating the percentages. 

Example no. 3
Therefore, in an article14 where the sample 

contained 98 units, the authors had rendered the 

discovered objects in a table where, besides the 
amount of the finds, they also established the em-
pirical percentages. We had added the margin of 
error and the trusting intervals (Fig. 10).

The analysis of table 10 shows that the most nu-
merous are the categories no. 5, 11, 7 and. At first 
sight, by the empirical percentages, these catego-
ries had the following positions: category 5 the first 
one, category 11 the second, category 7 the third 

14 Britiuk, M. Udovichenko, O. Udovichenko 2005, 42-53.

Fig. 6. The presence of the animal bones discovered in the site from Feteşti (apud Cavaleriu and Bejenaru).

N NR % ΔΡ (±) min max
1 The Cucuteni A layer 104 79 75.96154   4.190188 71.77135 80.15173

104 24 23.07692 4.131432 18.94549 27.20836
2 The Cucuteni B layer 269 221 82.15613 2.33447 79.82166 84.4906

269 48 17.84387 2.33447 15.5094 20.17834
3 The Horodiştea-

Erbiceni layer
76 60 78.94737 4.676439 74.27093 83.62381
76 16 21.05263 4.676439 16.37619 25.72907

Total 449 448

Fig. 7. The presence of the animal bones in the Cucuteni A layer (apud Cavaleriu and Bejenaru).

N NR % ΔΡ (±) min max

1 The Cucuteni A 
layer

104 26 25 8.322236 16.67776 33.32224
104 25 24.03846 8.212769 15.82569 32.25123
104 24 23.07692 8.097607 14.97932 31.17453
104 4 3.846154 3.696035 0.150119 7.542189

79

Fig. 8. The presence of the animal bones in the Cucuteni B layer (apud Cavaleriu and Bejenaru).

N=269 NR % ΔΡ (±) min max
2 The Cucuteni 

B layer
bovids 79 29.36803 5.442745 23.92528 34.81077

suids 73 27.13755 5.313946 21.8236 32.45149
ovicaprines 65 24.16357 5.115633 19.04794 29.2792

217

Fig. 9. The presence of the animal bones (apud Cavaleriu and Bejenaru).

N=76 NR % ΔΡ (±) min max
3 The Horodiştea-

Erbiceni layer
bovids 34 44.73684 11.17892 33.55792 55.91576
suids 14 18.42105 8.715565 9.705488 27.13662

ovicaprines 10 13.15789 7.599896 5.557999 20.75779
Total 58
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distribution of implements in 29 categories, each of 
the latter could contain 1,895 artefacts, or 3.47% 
out of the total. Therefore, according to the author, 
the implements of the 9th category comprised 
11,435 racloirs, which represented 20.81%. Still, 
there are also categories with very few artefacts, 
like the polishers – 7 items or 0.01%. Despite that, 
we should observe that, even with such a large 
sample used by the authors for the operational 
procedures, it has a margin of error that was 
not considered and could subsequently affect 
the general conclusions and other inferences. 
This is why, for the communities and samples of 
the authors we have established and added the 
possible margin of error for a probability level of 
95%.

Thus, 1,895 implements didn’t reach 3.47%, 
as showed by the authors, but 3.448903%. The 
margin of error is of ± 0.152585% while the real 
values are encompassed in the interval of 3.29% 
- 3.60%. The implements of the 9th category -11 
435 raclettes reached 20.81%, while the margin 
of error is of ± 0.339%, in the interval 20.472% - 
21.151%. Regarding the seven polishers that, ac-
cording to the authors reached 0.01274%, their 
margin of error is of ±0.009437% in the interval 
0.003303% - 0.022177%.

Example no. 5
By analysing the repertory of the flint finds 

(N=1,492) in the stone age settlements of the In-
gul river basin (Nikolaev region, Ukraine), the spe-
cialists had noticed that the richest category was 
represented by the splinters with 66.8±3.39%, 
out of which some are small “nappes” (707) and 
small splinters (290)17. The main category of all 
implements (N1=69) is represented by microlithes 
(n=22). They are the first rank among the imple-
ments. As another important group the authors 
17 Stanko, Grigorieva 1977, 37-51.

and category 1 the fourth. But, after establishing 
the margin of error and the trusting intervals we 
can say that the flints in the category no. 5 are the 
first, category 11 is the second, wile the others are 
on the third position. 

In another article15, the lithic inventory, compris-
ing 185 units, had been rendered by the number 
of the discovered items, while the percentages are 
used by the researchers just to render the size of 
the lack of patina. 

Example no. 4
The well known Russian archaeologists, 

investigators of the stone age monuments had 
described on one of their articles what they 
experienced by statistical grouping of the Upper 
Paleolithic of the Eurasia, in which percentages 
had played a significant role. By percentages had 
been rendered not only the number of artefacts 
in the complexes, but also some categorizations. 
In their work they give an example of such a 
group and reveal the mechanism of creating the 
data bases used for processing by using the 
computer16. The authors had also advanced a 
method for an optimal grouping as a variant among 
the options of processing the archaeological data 
by using statistical-mathematical methods. For the 
statistical analysis the scientists had used the data 
about 54,945 stone implements in 308 Paleolithic 
complexes in Northern Asia, Central Asia, Siberia, 
Middle East, Ural the plains of the Eastern 
Europe, Caucasus and some other territories. By 
this grouping 29 categories had been created, 
in which had been included an average of 177 
artefacts. For more comfortable presentation of 
the proportion for each group of implements in 
the entire sample, the percentages had been 
used (empirical percentage). With a uniform 
15 Shestakov, Vybornyi 2005, 54-60.
16 Derevianko, Felinger, Holyushkin 1989.

Categories N P (%) ΔΡ (±) min max
1 6 6.122449 4.746642 1.375807 10.86909
2 4 4.081633 3.917517 0.164116 7.99915
3 1 1.020408 1.98977 -0.96936 3.010178
4 4 4.081633 3.917517 0.164116 7.99915
5 30 30.61224 9.124983 21.48726 39.73723
6 8 8.163265 5.421047 2.742218 13.58431
7 10 10.20408 5.993193 4.210888 16.19728
8 4 4.081633 3.917517 0.164116 7.99915
9 3 3.061224 3.410668 -0.34944 6.471892
10 1 1.020408 1.98977 -0.96936 3.010178
11 26 26.53061 8.741176 17.78944 35.27179
12 1 1.020408 1.98977 -0.96936 3.010178
Total 98 100%

Fig. 10. The presence of the animal bones (apud Britiuk et alii).
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had mentioned the scrapers (n=12). To this they 
added the retouches blades (n=32), about which 
they said that “they are of different types and char-
acter”. Therefore, at the implements the authors 

had assigned 69 items that we should consider 
as being 100%. Then, each group should have its 
own percentage (Fig. 11):

The sample is not too big and the credibility of 
the provided percentages is doubtful. We will cre-
ate here veridicity intervals by using the up men-
tioned mode (Fig. 12). 

From the analysis of table no. 12 we could infer, 
on a hand that the retouched splinters and scrap-
ers could not be distinguished between them and 
this is why they formed a single group. On the other 
side, the retouched blades are well distinguished 
compared with the retouched splinters and scrap-
ers. If we put in a single group the microblades 
and scrapers (the most frequent implements in the 
opinion of the authors) this group will be also not  
able to be distinguished from the one of the re-
touched blades. 

The analysis of the table does not enable us to 
draw a conclusion as any of the studied groups 
could rank first. Better said, the idea of the authors 
that the microblades are mainly statistical could 
not be certified.

Example no. 6
In the Măgura commune, Teleorman county it 

was discovered a complex, N 13, containing lithic 

material, belonging to the Criş culture18. It com-
prised 40 items. The archaeologist had under-
stood that the sample was very small yet, by using 
percentage calculations, he expressed his opin-

ions, like: “the largest part of the complex (40%) 
had been retouched”, or “in the complex predomi-
nated …”. For a sample comprising just 40 items 
the margin of error is very large. Concerning these 
40%, in reality these are just the empirical percent-
age, to which we need to add the margin of error 
of ±15.18% and then we can have a picture closer 
to the truth. The interval of the values is 24.72 % 
– 55.18%, which means that the “retouched part 
of the complex” renders 40% ±15.18% or varies 
between the values of 24.72 % and up to 55.18%.

Example no. 7
During the archaeological campaign of the year 

2004 on the Popina Borduşani, Ialomiţa county 
were been discovered 114 items made of flint and 
other rocks. From the analysis of the data, it could 
be observed “a predominance of the retouched 
blades, followed by the gratoires on the blade and 
the simple splinters with use traces”19. From the 
presented table results that the retouched blades 
are in number of 24 and they reach 21.5%, the gra-
toires on the blade are 19 (16.66%) while the sim-
ple splinters are 14 (12.28%). We have calculated 
∆P for these percentages the following: ±7.48%, 
±6.84%, ±6.025%. A comparison of the value inter-
18 Pannett 2005, 231-234.
19 Popovici et alii 2005, 69-72, 477-478.

          Artifacts n  P ΔP(±) min – max
1 -microlithes 22 31.88  ± 10.99% 20.89 – 42.87
2 -scrapers         12 17.39 ± 8.94% 8.45 – 26.33
3 -retouches blades 32 46.38 ± 11.75% 34.63 – 58.13
4 -retouches splinters 3 4.35 ± 4.8% 0 – 9.15

total 69 100%

Fig. 11. The presence of the flint artifacts in the settlement from Ingul river (apud Stanko, Grigorieva).

Fig. 12. Veridicity intervals for the flint artifacts in the settlement from Ingul river.
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Fig. 13. Burial types of the Early Bronze Age.

vals show that they could be easily distinguished 
and it is sure that any category could be placed in 
the first position:

- The retouched blades n=24 – 21.5% ±7.48% = 
14.02% - 28.98%.

- Gratoires on the blade n=19 – 16.66% ±6.84%= 
9.82% – 23.5%.

- Simple splinters n=16 – 12.28% ±6.02%= 
6.26% – 18.3%.

Example no. 8
In a collaboration paper between archaeologists 

from Kiev and Sankt-Petersburg it is presented a 
detailed characteristic of the research in the re-
gion of the Ingul river, undertaken between 1966-
197620. Based upon them it was made a classi-
fication of the burials belonging to the Yamnaya 
culture in the basin of the Ingul river. A number of 
216 burials of this culture were parted by the au-
thors of this study into six main types (Fig. 13).

Checking the data by using the veridicity intervals 
we could find that the categories 1 and 4 could be 
easily distinguished, but we cannot say the same 
thing about the types 2, 3, 5 and 6, which cannot 
be differentiated. We should point out here that: 

20 Shaposhnikova, Bočkarev, Sharafutdinova 1977, 7-36.

 - type 1 is represented by burials with skeletons 
laid on their back and slightly flexed legs, whose 
pits had been covered with stone;

- type 4, burials with skeletons laid on their back 
and slightly flexed legs, in pits covered with wood; 

- types 2, 3, 5, 6 are burials with skeletons 
flexed on a side, in pits covered with stone or wood.

For this table, we have rendered the results by 
using a graph, showing the veridicity intervals (Fig. 
14).

From the table below we can infer that just the 
burials specific to the types 1 and 4 with skeletons 
laid on their back and slightly flexed legs could be 
distinguished from the other types. Moreover, the 
burials of type 1 covered with stone predominate 
over those of type 4, while those with skeletons 
flexed on a side in pits covered with stone (2, 3) or 
wood (5, 6) could not be distinguished.

Further on, the authors, relying upon the per-
centage calculations (Fig. 15), mentioned that 
among the burials of the Yamnaya burials with 
grave goods could be distinguished those of the 
types 5 and 6, which reached 36% and 23% re-
spectively. However, the empirical percentages 

N=216
Burials covered with stone n1=119 Burials covered with wood n2=97

Type n1 P(%) ΔP(±) min max n2 P(%) ΔP(±) min max
1 81 37.5 6.456317 31.04368 43.95632 - -
2 21 9.72 3.950958 5.771264 13.67318 - -
3 17 7.87 3.591091 4.279279 11.46146 - -
4 - - 52 24.07 5.70163 18.37244 29.7757
5 - - 19 8.79 3.777334 5.018963 12.57363

6 - -
26 12.03 4.339492 7.697545 16.37653

Total 119 55.09 6.633379 48.45921 61.72597 97 44.89 6.633379 38.27403 51.54079
% 55.09 44.89

Fig. 14. Distribution of the Bronze Age burials by using the veridicity intervals, 1, 2, 3 – burials covered 
with stone; 4, 5, 6 – burials covered with wood; 1, 4 – burials with skeletons laid on their back and 
slightly flexed legs; 2, 3, 5, 6 – burials with skeletons flexed on side.
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which were established upon insufficient samples 
and this is why the margin of error (DP) is a con-
siderable one, varying between ±7% until ±21%.

The analysis by the “presence of the grave 
goods” that we carried out pointed out that any 
type was distinct from the others and could not 
be done any differentiation between the intervals 
of the types, all of them being crossed with each 
other. The visual representation demonstrates this 
situation (Fig. 16).

Example no. 9
The archaeologist Kovaleva Irina from the 

Ukraine had discovered on the banks of the Oreli 
river – the left tributary of the Dnepr a Neo-Eneo-
lithic necropolis21. It contained 90 burials belong-
ing to the Neolithic time. Part of them (n1=58) were 
situated on a line, while the other one (n2=32) was 
out of it. As an important aspect, the researcher 

21 Kovaleva 1977, 46-49.

has noticed the presence of the double “marital” 
burials (man and woman). Comparing their weight 
in a line (9 of 58) with those similar ones out of the 
line (3 of 32) she considered that the percentage of 
those in the line is “essentially bigger” than those 
out of the line. We have established the margin of 
error and the trusting intervals for that:

3 of 32 = 9.37% ±10.09% = 0-19.46%

9 of 58 =15.51% ±9.31%= 6.2-24.82%.

Now it is easy to get convinced that this opinion 
has literally no statistical basis. The situation is not 
changed even if we would calculate the percent-
age of the double “marital” burials in the general 
number of all burials of the necropolis (N=90):

3 of 90 = 3.33% ±6.7%= 0-10.3%

9 of 90 = 10.0 % ±6.2% =3.8-16.2%.

Grave goods of the burials with stone Grave goods of the burials with wood
Tip N n P(%) ΔP(±) min max N n P(%) ΔP(±) Min max
1 81 10 12.34 7.1640 5.18 19.50 - -
2 21 4 19.04 16.79 2.25 35.84 - -
3 17 2 11.76 15.31 0 27.08 - -
4 - - 52 8 15.38 9.80 5.57 25.19
5 - - 19 7 36.84 21.69 15.15 58.53

6 - - 26 6 23.07 16.19 6.88 39.27
Total 119 16 13.44 6.12 7.31 19.57 97 21 21.64 8.19 13.45 29.84

Fig.15. The Yamnaya culture burials with grave goods.

Fig. 16. Distribution of the Yamnaya culture burials with grave goods after the analysis of the veridicity intervals.

Bronze Age Burials Collective Individual Total N
Culture n P or % DP n P sau % DP

Early period Yamnaya 4 5.8 5.51 65 94.2 5.51 69
Middle period Catacombnaya 2 9.53 12.55 19 90.47 12.55 21
Late period Srubnaya 6 2.7 2.12 217 97.3 2.12 223

 Total 12 3.8 2.11 301 96.16 2.11 313

Fig. 17. Distribution of the collective burials of the Bronze Age (apud the data of N. Ryčkov).
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Thus, we could not discuss about the “essen-
tial prevalence of the marital burials in the line”. 
Still, we could notice the existence of a trend in 
making “marital” burials (n=12), which reaches 
13.33%±7.02% or 6.31%-20.35% and this is what 
we can statistically prove. The trusting intervals 
of the individual burials group (n=78 reaches 
86.67±7.02% or 79.64%-93.68%) and the “mari-
tal” ones (n=12 reached 13.33%±7.02% or 6.31%-
20.35%) and do not cross with each other. 

Example no. 10
Here we will refer to the aspect regarding the 

study of the collective burials of the Bronze Age as 

tackled by the archaeologist Nikolai Ryčkov from 
the Ukraine22. He had reached the conclusion that 
the number of collective burials in the Eastern re-
gion (Volga) increased beginning with the Yam-
naya culture (the Early Bronze Age) towards the 
Catacombnaya culture (the Middle Bronze Age) 
and then briskly decreased in the Srubnaya culture 
(the Late Bronze Age). We relied in that assump-
tion by establishing the empirical percentages (Fig. 
21). with a general sample of 313 units (Fig. 17).

In order to check the truthfulness of these con-
clusions, based upon the percentage reports we 
have calculated and added the ΔP reaching the 
conclusion that Ryčkov was mistaken and his con-
clusion was not correct. A graph could rightfully 
proof this thing (Fig. 18).

All intervals are being crossed with each others, 
which means that the difference between the em-
pirical percentages (P) without the margin of error 

22 Ryčkov 1982, 85-103.

(DP) is just an imaginary one(Fig. 18). Still, it is in-
teresting that the same author, in another paper23 
had suggested that we should consider the error 
of any percentage calculations and recommended 
the quantity of the archaeological material of at 
least 381 units that, in his opinion, was the optimal 
sample for the research.

Example no. 11
In a monograph dedicated to the study of the 

Andronovo culture of the Late Bronze Age, its 
author V. S. Stokolos considered the orientation of 
260 burials24. He had divided all of them into three 
categories: 

1 – with a north-south orientation (N-S). 

2 – with a parallel orientation (E-V). 

3 – with an intermediate orientation, under the 
angle of 45°. 

The author had created for them a special table, 
where all burials had been included, according to 
their orientation and the necropolis to which they 
had belonged, also keeping with the chronologi-
cal order. The quantity of burials had been trans-
formed into empirical percentages. The next step 
of the scientist was the comparison of the empiri-
cal percentage between them and based on this 
analysis he drew the conclusion that the increas-
ing number of the parallel burials in the early phase 
(Alakul’) towards the late one (Alexeevka) could be 
interpreted as a trend with the character of a rule25.

23 Ryčkov 1982, 16-178.
24 Stokolos 1972, 105-110.
25 The trend with the character of a law, based on the studied 

materials, means the discovery of some more or less veridical 
dependencies. 

Fig. 18. Checking the veridicity intervals for the collective burials of the Bronze Age.

Necropolises Alakuli Cerneaki-I Cerneaki-II Tastî-Butak Alexeevka
Orientation N 40 156 31 78 16
N-S P şi ∆P 37.5 ±15.33 26.7± 6.94 6.8 ±8.86 14.4 ±7.79 12.5±16.2
E-W P şi ∆P 27.5±13.84 36.3 ±7.55 67.4±16.5 72.3± 9.93 75.0± 21.22
SE-NW
SW-NE

P şi ∆P 35.0 ±14.78 27.0 ±6.97 25.8 ±15.4 13.3 ±7.54 12.5 ±16.20

Fig. 19. Orientation of the Andronovo burials.
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We will further study the data of the author, to 
which we will also add the margin of error (Fig. 19).

Now we calculate the trusting intervals for the 
percentages in the table and we create a new table 
containing them (Fig. 20).

The analysis of this table enables us to draw the 
following conclusions:

– in the necropolises Alakuli and Cerneaki-I the 
burials with different orientations could not be 
distinguished from each other;

– in the necropolises Cerneaki-II, Tasty-Butak 
and Alexeevka we could see that the burials with 
a parallel orientation predominate and seem to be 
clearly differentiated from the burials with other ori-
entations;

– the trend of increasing the number of burials 
with a parallel orientation with the character of a 
rule from Cerneaki-II to Alexeevka could not be 
baked up by the existing results;

– regarding their number, the burials with a 
north-south orientation and the intermediary ones 
from the necropolises Cerneaki-II, Tasty-Butak 
and Alexeevka would stay behind those with a 
parallel orientation but they are not distinguished 
from each other.

Further on, V. S. Stokolos, maintaining its divi-
sion of three main orientation, brings variants of 
the absolute orientation, where he sees an essen-
tial fact – the impetuous increase of the orientation 
to the West, which is completely missing in the ne-
cropolis from Alexeevka.

Upon the data of the author we have calculated 
the trusting intervals, and have created a table 
and reached the conclusion that this is now way 
to obtain a more clear image about orientation. 
This is why we studied separately the parallel 
orientations, leaving aside the others. In the end 
we have found that the necropolis from Alexeevka 
was represented just by burials with an eastern 
orientation. Tasty-Butak – just by a western one, 

Fig. 20. Veridicity intervals for the burials of the Andronovo culture burials.

Dwelling No of 
fragments

Rims Bottoms Ornamented 
walls.

Estimated no. 
of vessels

% Undecorated 
fragments

A B n/ % C n/ % D n/ % E E/A A/E F=A-(B.C.D)
2 120 31/25.8 8/6.666 20/16.66 15 12.5 8 61/50.833
3 251 69/27.49 22/8.764 37/14.74 30 11.95 8.366 123/49.00
4 280 171/61.07 42/15.0 124/44.28 40 14.28 7 57/20.357
5 399 102/25.56 28/7.017 76/19.047 50 12.531 7.98 193/48.37
6 210 37/17.619 15/7.142 54/27.142 35 16.666 6 104/49.52
7 150 54/36.0 24/16.0 30/20.0 27 18. 5.555 42/28.0
8 124 31/25.0 10/8.064 47/37.9 26 20.967 4.769 36/29.032
9 473 64/13.53 36/7.61 107/22.62 45 9.513 10.51 266/56.236

10 509 90/17.681 36/7.072 68/13.359 50 9.823 10.18 315/61.886
Total 2516 649 221 563 318 12.639 7.911 1083/43.044

Fig. 21. Distribution of the pottery in the Bronze Age dwellings of the Pustynka settlement.
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while in the Cerneaki-I and Cerneaki-II the western 
orientation predominated, but also existed a 
smaller group of burials with a slight orientation to 
the east. In the necropolis from Alakuli the eastern 
and western orientations are equally present. 
Therefore, the opinion of V. Stokolos about the 
trend with the character of a rule about the change 
of orientation from west to east could not be 
statistically be proven yet.

Example no. 12
In the analysis for the excavations the pottery 

has a great importance but, usually, it is seldom 
represented by complete vessels. The archaeolo-
gists normally work with ceramic fragments. A very 
interesting trial had been done by Sofia Berezan-
skaya who had tried, by using the percentages, to 
establish the quantity of vessels in the settlement 
of the Eastern Tshtsinetskaya of the Bronze Age26. 
The author had counted the general quantity of 
fragments, out of which the rims, bottoms and 
decorated walls had been emphasized and after-

26 Berezanskaya 1974.

wards it was estimated the number of vessels27. 
Still, for the readers of that paper remained unclear 
the procedure used for obtaining that result. We 
will further try to decipher the respective method 
used by the mentioned author. We will present be-
low the data of the scientist, by adding several new 
reports (Fig. 21):

Firstly, we have calculated the empirical percent-
ages (P) for each category of objects (B, C, D) as 
well as the percentage of the estimated quantity 
of the vessels compared to the one of the frag-
ments (E/A and A/E). Figure 22 has also included 
the percentages reports between the rims and the 
estimated number of vessels (B/E), walls and ves-
sels (D/E). We have assumed that the report A/C 
for the dwelling no. 2 was used by the author as a 
reference point and this is why we have introduced 
the report A/8 for calculating the estimated number 
of vessels. The procedure was probably used for 
dwellings no. 2, 3, 4 and 5, but not for the dwell-
ings no. 6-10. By comparing the figures in column 
E with those in column A/8, we could see that the 

27 Berezanskaya 1974, 105, tab. 3.
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A B C D E E/A ± ΔΡ A/E B/E D/E n /P% A/8

1 2 120 31 8 20 15 12.5±5.917
6.583-18.417 8 3.875 1.33 61/50.83 15

2 3 251 69 22 37 30 11.95±4.012
7.938-15.962 8.366 2.3 1.23 123/49.00 31.37

3 4 280 171 42 124 40 14.28±4.098
10.182-19.26 7.0 4.275 3.1 57/20.35 35

4 5 399 102 28 76 50 12.531±3.248
9.283-15.779 7.98 2.04 1.52 193/48.37 49.87

5 6 210 37 15 54 35 16.666±5.040
11.626-1.706 6.0 1.057 1.54 104/49.52 26

6 7 150 54 24 30 27
18. ± 6.148
11.852-
24.148

5.555 2.0 1.11 42/28.0 18.75

7 8 124 31 10 47 26
20.967±7.165
13.802-
28.132

4.769 1.192 1.80 36/29.03 15.5

8 9 473 64 36 107 45 9.513±2.644
6.869-12.157 10.51 1.422 2.37 266/56.236 59

9 10 509 90 36 68 50 9.823±2.585
7.238-12.408 10.18 1.8 1.36 315/61.886 63

Total 2516 649 221 563 318 12.639±1.298
11.34-13.937 7.911 12.98 1.77 1083/43.04 314.5

Fig. 22. Looking for a way of rendering the estimated number of vessels of the Bronze Age in the settlement from 
Pustynka.
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method had not been used by the author for all the 
dwellings. It seems that the estimated number of 
vessels (30) for dwelling no. 3 resulted from the 
formula (C+D)/2=59:2=30. For the dwellings no. 6, 
no. 7, no. 8 and no. 10 the estimated number of 
vessels (35, 27, 26 and 50) it was calculated by 
using the same formula like the one employed for 
the dwelling no. 3-(C+D)/2. In order to understand 
the way the calculation of the estimated number of 
vessels had been done, we have also established 
the quantity of ceramic fragments without decora-
tion (E) (Fig. 22).

Analysing the tables, we could say that we un-
derstood the “scientific kitchen” of the author and 
we have reached the conclusion that the respec-
tive scientist had done the estimated quantity of 
the vessels in an arbitrary way, without a clear 
procedure, which could have been followed. This 
means that in fact the method advanced by the au-
thor does not exist and it misleads other research-
ers as well. 

Example no. 13
The Russian specialists, when arranging chron-

ologically the graves of the nomadic populations in 
the 12th-14th centuries in the southern Ural region 
and in the region of the Ural Mountains, analysed 
just those containing grave goods. In a table they 
brought together the data, afterwards distributing 
the graves by their typology28. 

Using the data of the authors, we have calcu-
lated for them the margin of error as well as the 
trusting intervals (min.-max.) (Fig. 23). Still, we 
should note here the fact that in this table the au-
thors had used the incorrect procedure when they 
took into consideration some samples containing a 
single unit (types 6, 7, 9, 10, 11, 12, 15) as 100%. 
Twelve out of those 23 types and subtypes had 
insufficient samples, which casts doubt about the 
typology used by the authors.

It would be probably more correct if the authors 
would have referred to the general sample of 206 
units when calculating the percentages. Then we 
could have found that the graves of the type 1 (1a 
and 1b) predominated, those of types 2, 3, 4, 5, 
8, 13, 14, 16 rank the second place, the third one 
being of the types 6, 7, 9, 10, 11, 12, 15 (Fig. 24).

Example no. 14
A Russian researcher, who studied the presence 

of the grave goods in the interments of the Saltov-
Maiaki culture of the middle 8th c. AD reached the 
conclusion that two distinct trends had existed29. 
28 Ivanov, Kriger 1988, 52, tab. 5.
29 Savchenko 1986, 70-101.

Grave 
types N % ΔP min max

1a 84 68.85246 4.15221 68.43724 69.26768
1b 38 31.14754 6.17344 30.5302 31.76489
2 3 100 0
3a 10 83.33333 21.0859 62.24743 100.
3b 2 16.66667 21.0859 0. 37.75257
4a 6 66.66667 5.92716 60.73951 72.59383
4b 3 33.33333 8.382271 24.95106 41.7156
5 2 100 0
6a 1 50 34.64823 15.35177 84.64823
6b 1 50 34.64823 15.35177 84.64823
7 1 100 0 100
8a 3 21.42857 5.092011 16.33656 26.52058
8b 11 78.57143 2.659216 75.91221 81.23064
9a 1 50 34.64823 15.35177 84.64823
9b 1 50 34.64823 15.35177 84.64823
10 1 100 0
11 1 100 0
12 1 100 0
13 2 100 0
14a 16 55.17241 2.250424 52.92199 57.42284
14b 13 44.82759 2.496622 42.33096 47.32421
15 1 100 0
16 4 100 0
Total 206

Fig. 23. Distribution of the medieval graves by types (apud 
Ivanov and Kriger).

Grave 
types N % DP min max

1a 84 40.7767 6.710808 34.06589 47.48751
1b 38 18.4466 5.296655 13.14995 23.74326
2 3 1.456311 1.635927 0. 3.092238
3a 10 4.854369 2.934832 1.919537 7.789201
3b 2 0.970874 1.339015 0. 2.309888
4a 6 2.912621 2.296391 0.61623 5.209013
4b 3 1.456311 1.635927 0. 3.092238
5 2 0.970874 1.339015 0. 2.309888
6a 1 0.485437 0.949144 0. 1.434581
6b 1 0.485437 0.949144 0. 1.434581
7 1 0.485437 0.949144 0. 1.434581
8a 3 1.456311 1.635927 0. 3.092238
8b 11 5.339806 3.070216 2.26959 8.410022
9a 1 0.485437 0.949144 0. 1.434581
9b 1 0.485437 0.949144 0. 1.434581
10 1 0.485437 0.949144 0. 1.434581
11 1 0.485437 0.949144 0. 1.434581
12 1 0.485437 0.949144 0. 1.434581
13 2 0.970874 1.339015 0. 2.309888
14a 16 7.76699 3.655039 4.111951 11.42203
14b 13 6.31068 3.320516 2.990164 9.631196
15 1 0.485437 0.949144 0. 1.434581
16 4 1.941748 1.884347 0.0574 3.826095
Total 206

Fig. 24. Distribution of the medieval graves by their types.
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The first was the lack of the grave goods in the 
interments (43%) and the second with the presence 
of the grave goods (57%). At first sight, the trend of 
putting grave goods was more significant.

By constructing the veridicity intervals we have 
checked the conclusion of the researcher. By 
comparing the intervals for graves without goods 
34.49% – 51.51% with those with grave goods 
48.49% – 65.51% we could find that these trends 
could not be distinguished and we should admit 
that there is no back up for the conclusion of the 
author regarding the existence of these two cate-
gories. This idea is not acceptable. Most probably, 
the lack or presence of the grave goods require 
other explanations.

Example no. 15
The mathematical statistics is also used for the 

demographic analysis of the paleoanthropological 
materials. Unlike in archaeology, in paleoanthro-
pology for the study of the data, there are custom-
ary used the statistical processing of the cranio-
metric indices, the analysis of the average values 
by biometrical methods for the comparison of the 
skeletal series, the emphasizing of the morpho-
logical types based on a combination of indicators 
more often found etc.

In an article of Gh. Romanova, a Russian ar-
chaeologist from Sankt-Petersburg, when analys-
ing the paleoanthropological materials discovered 
in a necropolis, he reached the conclusion that for 
a population group dated in the 4th c. BC “the aver-
age level of mortality for the adults increases by 
all means for the adults between the age of 20-24 
years and with the risk of possible death after the 
age of 40 years”30. The author, according to the 
rules existing in anthropology, had emphasized 
five age groups: 1) 1-14 ani; 2) 15-34; 3) 35-44; 4) 
45-54; 5) 55-65 (Fig. 25).

After constructing the veridicity intervals (Fig. 26) 
we could notice just two (2) clear groups: group 
no. 1 – included the age categories from 1-14 and 
15-34, for which the possible level of the mortal-
ity has the intervals 20.1-31.9% and 23.6-36.0%: 
while the group no. 2 – included the age categories 
35-44 and 55-65, for which the probable level of 
mortality is 8.2-17.3%. The group of age between 
45-54 years didn’t fit in any of the groups. Its ve-
ridicity interval cuts the one of the up mentioned 
groups. Even if it has certain properties specific to 
both groups and the probable mortality level is sit-
uated between 13.6-24.2%. in fact this level could 
be between 7.8% and 36%.

30 Romanova 1986, 195-203.

From the analysis of our table, by considering 
the trusting intervals we could see that there are 
just two groups of mortality, on different levels: 
1- the highest one for the groups no. 1 and no. 2 
with ages from 0-14 (20.143-31.989%) and 15-34 
(23.683-36.031%) years; 2 – the lowest level for 
groups no. 3 and no. 5 with ages of 35-44 (8.289-
17.303%), 55-64 (7.887-12.322%) years. Regard-
ing the mortality level (8.289-17.303%) for group 
no. 3 with the age of 35-44 years, we could see 
that it has an intermediate position between the 
level of the group no. 5 on one hand and the level 
of group no. 4 for the age 45-54 years on the oth-
er hand. Therefore, the highest level of mortality 
(20%-36%) belongs to the age categories of 0-14 
and 15-34 years, while the lowest mortality level 
(7.8%-17%) belongs to the old individuals in the 
age categories of 35-44 and 55-64 years. 

Age Number N % ΔΡ± Trusting 
intervals

1 0. -14 55 26.066 5.923 20.143-31.989

2

15-19
20-24
25-29
30-34
15-34

10
11
11
6

25
63 29.857 6.174 23.683-36.031

3
35-39
40-44
35-44

9
13
5

27 12.796 4.507 8.289-17.303

4
45-49
50-54
45-54

6
1

23
40 18.957 5.288 13.669-24.245

5
55-60
60-64
55-64

9
5

12
26 12.322 4.435 7.887-12.322

Total 211 100

Fig. 25. Trusting intervals for different ages.

Fig. 26. Veridicity intervals for different age categories.

Group Age Num-
ber N

% ΔΡ± Trusting 
intervals

1 0. -1 15 16.304 7.548 8.756-23.852
2 1-2.9 25 27.173 9.09 18.083-36.263
3 3-5.9 16 17.391 7.745 9.646-25.136
4 6-8.9 14 15.217 7.339 7.878-22.556
5 9-11.9 10 10.869 6.36 4.509-17.229
6 12-14.9 12 13.043 6.881 6.162-19.924

Total 92 100

Fig. 27. Trusting intervals for different ages.
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Now we could draw another kind of conclusion:
- statistically it is proven that: 1) there is a maxi-

mal level of the death probability in that popula-
tion at the age category 1-34 years; 2) the minimal 
level is for the age categories of 35-44 years and 
55-65 years; 3) regarding the age category of 45-
54 years, it has an intermediate position between 
the previous two.

Therefore, the opinion of the researcher, who re-
lied just on the calculation of the empirical percent-
ages without considering the margin of error was 
not correct.

Example no. 16
In an article the level of the children mortality in 

the Scythian period has been studied31. Based just 
upon empirical percentages, the author has drawn 
the conclusion that the largest number of children 
had died between the age of 1 year and up to 3 
years (Group 2 with 27%). Afterwards the mortality 
level decreased up to 16% (in fact -17.391%) for 
the children of 3-6 years (Group 3) and 15% for 

31 Litvinova 2004, 144-181.

the children of 6-9 years (Group 4). The lowest 
level of the children mortality had been notices for 
the children with the age between 9-12 ani (Group 
5 with 10.8%) that increased up to 14.1% (in fact 
-13.043%) for the children at the age between 12-
15 years (Group 6).

The researcher goes even further, by saying that 
the distribution of the children by the age catego-
ries shows several peaks of mortality: the first – at 
the age category of 1-3 years (Groups 1 and 2) 
and the second at the age category between 12-15 
years (Group 6).

Unfortunately, these considerations must be 
established. From the analysis of the trusting in-
tervals (Fig. 27) we could observe that we could 
discuss just about the age categories between 1-3 
years (group 2) and 9-12 years (group 5), whose 
intervals are not cross-cut (18.083-36.263% and 
4.509 - 17.229%), while other categories could not 
be distinguished as their intervals cross-cut the up 
mentioned categories (Fig. 28) and this is why we 
could say that the conclusion of the author is not 
statistically supported.

Example no. 17
In an article, Valeriu Sîrbu presented a graph 

(Fig. 29) with representations of a sample of inhu-
mation burials of different types, by using the bar 
representation of the percentages32.

This graph rendered empirical percentages (P), 
but it doesn’t reflect the real rank of each type, due 
to the lack of calculation for the margin of errors 
and trusting intervals. We had processed the data 
of the graph presented by the author33 and we cal-
culated the margin of error and the trusting inter-
vals (Fig. 30).

After the mentioned procedure we had the re-
sults which showed that the sample (N=196) is 
not too big, so that the margin of error (ΔΡ) varied 
between ±1.979% and ±6.837%. Still, we can dis-
cuss about the existence of the following groups 
(Fig. 31).

32 Sîrbu 1997, 193-221.
33 Sîrbu 1997, 207, fig. 3.

Fig. 28. Veridicity intervals for certain age categories.

Fig. 29. The inhumation burials of different types (apud 
the data of V. Sîrbu). I – complete skeleton; 
II – skeleton without the skull; III – part of the 
skeleton; IV - skull; V – isolated bones; VI – un-
known. 
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Group 1 – type I (32.448 - 46.122%).

Group 2 – type III (12.946-23.788%), type 
V (12.045-22.647%) and type VI (13.408-
24.366%) .

Group 3 – type II (0.061- 4.019%) and type 
IV (1.312-6.85%).

Concerning the typology forwarded by the 
author, we should mention that this is a vi-
cious one. All studied graves are generally 
part of just three big categories: 

I – graves with complete skeletons and

II – graves with incomplete skeletons, with sub-
types or variants: 

1) – skeletons without the skull; 2) part of the 
skeleton; (In this subtype could be included at the 
same time the graves which contained just the 
skull and those with single bones).  

III – unknown graves are part of the sample, but 
they are not a specific type. Therefore, this sample 
could be re-grouped in the following manner (Fig. 
32).

At first glance, it seems that the graves with in-
complete skeletons (41.8%) are predominant in the 
funerary rituals of the Thracians, compared with 
those containing complete skeletons (39.28%). 
But, the margin of error and the veridicity intervals 
show us that they do not differ from each other. 
This thing is obvious if we look at the graph (Fig. 
33).

Example no. 18
In this case we will take the analysis of the buri-

als containing animal bones. The researchers 
Ekaterina Buneatean and Vitalii Otroščenko from 
the Institute of Archaeology of the National Acad-
emy of Sciences of the Ukraine, when studying 
the property forms upon domestic animals in the 
Bronze Age populations of the Eurasian steppe, 
have advanced some percentages about the dif-
ferent animal species, yet without giving also the 
quantity of the osteological materials that they 
used for this investigation34. Based upon these 
data they had reached some certain conclusions. 
Afterwards they divided the burials containing ani-
mal bones in three main areas (Fig. 34). Accord-
ing to their calculation it results that is the same 
picture all over the place, namely the burials with 
animal bones reach 12.3% -13.4% in each region. 
We should stress here the fact that the data se-
lection and their clustering had been done by the 
author in a hazardous manner. Therefore, in the 

34 Buneatean, Otroščenko 1993, 93-131.

Fig. 30. Trusting intervals for the different grave types (apud the 
data of V. Sîrbu).

Inhumations N P % ΔΡ± Trusting intervals
1 I -complete 77 39.285 6.837 32.448 - 46.122
2 II-skeleton 

without the skull
4 2.040 1.979    0.061- 4.020

3 III-part of the 
skeleton

36 18.367 5.421 12.946-23.788

4 IV-skull 8 4.081 2.77    1.311-6.851
5 V-isolated bones 34 17.346 5.301 12.045 -22.647
6 VI-unknown 37 18.887 5.478 13.398 - 24.356

Total 196 100

Fig. 31. Veridicity intervals for the different grave types.

Group 1      Group 2        Group 3

Inhumations N P % ΔΡ± Trusting 
intervals

1 I – complete 
skeletons

77 39.285 6.837 32.448 - 46.122

2 II – incomplete 
skeletons

82 41.836 6.906 34.930 - 48.742

3 III – unknown 37 18.877 5.478 13.398 - 24.356
Total 196 100

Fig. 32. Veridicity intervals for different grave types (apud 
the data of V. Sîrbu).

Fig. 33. The graph of veridicity intervals for different 
grave types (apud the data of V. Sîrbu).
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Ural and Volga region have encompassed territo-
ries from distinct flora and climatic zones: steppe 
(Saratov and Volgograd), steppe-semi desert (As-
trahan), silvo-steppe (Samara) and even forest 
(Baškorstan). The zone of the Don and Donbas 
render just the Upper Don basin and partly the 
Middle course of the Don with silvo-steppe, while 
the Lower Don (steppe) was not included at all. In 
this zone, the same like in the previous one had 
been put together the silvo-steppe (Voronež) and 
steppe regions (Lugansk, Donetsk). Just the zone 
of the Dniepr, in our opinion is presented almost 
correctly, as the Dnepropetrovsk region was ren-
dered with the silvo-steppe and steppe. There are 
not known the reasons why the authors did not in-
clude in this zone the Kherson region (steppe) at 
the mouth of the Dniepr. But we should follow the 

data of the authors to which we have added the 
margin of error and the veridicity intervals (Fig. 34).

Based upon these data we can make the graph 
of the trusting intervals (Fig. 35).

When analysing the graph, we could observe 
the following facts: – in the Ural zone the number 
of burials containing animal bones in the region of 
the forests from Baškorstan (4.2-10.92%) and the 
neighbouring silvo-steppe one from Samara (8.01-
13.15%) do not differ from each other but they are 
very distinct compared to the steppe zone of Sara-
tov (18.51-32.49%); - the number of burials with 
animal bones in the steppe region of the Volgograd 
(8.84-14.36%) is clearly different from the steppe 
one of Saratov and resembles those of Baškorstan 
and Samara; - regarding the steppe-semi desert 
zone of Astrahani (11.3-35.5%) we should take into 
consideration the very small sample, which has a 
big margin of error and brings closer this region to 
those of Saratov and Volgograd. 

After this analysis, it is clear that in the zone 
of Volga and Ural there are two other subzones: 
1- the one of the forests and silvo-steppe from 
Ural (Baškorstan and Samara), represented by 
76 burials containing animal bones in a sample 
of 786 graves, which means 9.669%±2.066% 
or 7.603%-11.735%; 2 – the one of the steppes 
in the Volga basin (Saratov, Volgograd and As-
trahani) represented by 109 burials with animal 
bones in the sample of 713 graves, which means 
15.287%±2.641% or 12.646%-17.929% (Fig. 36). 
The veridicity intervals are not cross-cut and are 
different. The number of burials with animal bones 
in the steppe zone of the Volga basin is larger and 
could be explained by the fact that animal breeding 
was more developed in the steppe zones than in 
the one of the forest and silvo-steppe. This is how 

Geographic 
regions

Regions Number of 
graves N 

Number of 
graves with 
animal bones n

P
or %

ΔP or 
margin of 
error

Veridicity 
intervals

Volga and 
Ural

Baškorstan 238 18 7.56 ±3.36 4.2-10.92
Samara 548 58 10.58 ±2.57 8.01-13.15
Saratov 149 38 25.5 ±6.99 18.51-32.49
Volgograd 517 60 11.6 ±2.76 8.84-14.36
Astrahani 47 11 23.4 ±12.1 11.3-35.5

 total 1499 185 12.34 ±1.66 10.68-14
Don and 
Donbas

Voronezh 248 38 15.32 ±4.48 10.84-19.8
Lugansk 79 5 6.33 ±5.37 0.96-11.7
Donetsk 168 21 12.5 ±5.0 7.5-17.5

total 495 64 12.93 ±2.95 9.98-15.88
Lower 
Dniepr

Dnepropetrovsk 669 101 15.1 ±2.71 12.39-17.81
Zaporozh'e 489 55 11.24 ±2.79 8.45-14.03

total 1158 156 13.47 ±1.96 11.51-15.43
Total 3152 405 12.84 ±1.16 11.68-14

Fig. 34. Veridicity intervals for different geographical regions.

Fig. 35. Trusting intervals for different geographical 
regions. 

Geographical regions: I – Volga and Ural, regions: 1 – 
Baškorstan. 2 – Samara. 3 – Saratov. 4 – Volgograd. 
5 – Astrahani; II – Don and Donbas, regions: 1 – Vo-
ronezh. 2 – Lugansk. 3 – Donetsk; III – Lower Dniepr, 
regions: 1 – Dnepropetrovsk. 2 – Zaporozh'e.
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we could emphasize a certain trend – the increase 
of the burial number with animal bones in the re-
gions where animal breeding is more developed.

In the region of Don and Donbas, according to 
the veridicity intervals all regions are cross-cut 
and the presence of animal bones in the burials 
reaches the average value of 12.93%±2.95% or 
9.98%-15.88% (Fig. 37). This hint resembles the 
data of the Samara and Volgograd regions. But, 
we should stress that in the mentioned area the 
authors had included also the silvo-steppe re-
gion of Voronež, in which can be found 50% of 
the entire sample of the respective area, reaching 
15.322%±4.483% or 10.839%-19.805% burials 
with animal bones. Other 50% of the samples are 
represented by the steppe regions of Donetsk and 
Lugansk that reach 10.526%±3.827% or 6.699%- 
14.353% burials with animal bones. If the authors 
calculate percentages reports from the sample of 
the zone with 495 units, in this case we should 
find that the smallest numbers of burials with ani-
mal bones are situated in the region of Lugansk 
1.010%±0.880% or 0.129%-1.891%. The second 
ranks the Donetsk region with 4.242%±1.775% or 
2.466%-6.018% together with the Voronež region 
with 7.676%±2.345% or 5.331%-10.022%.

If we consider the average figures for each re-
gion we could find that in each zone the region dif-
fer significantly from each other: – in the Ural zone 
the Baškorstan region has just 2.29%±1.04% or 
1.24%-3.33% and Samara 7.37%±1.82% or 
5.55%-9.20%.

Therefore, due to the unification of the diverse 
data we could find that in the Don area, Voronež 
region, in the Volga zone, Baškorstan region 

where existed burials with animal bones rendered 
as 15, 32±4.48% and 7.56±3.36% two main trends 
had existed. Burials with animal bones in a rela-
tively great number in the basin of the Upper Don 
and with a small amount of them in Baškorstan. 
The silvo-steppe region of Volga has an interme-
diate place among them. The veridicity intervals 
of Volga, Baškorstan and of the Don region are 
cross-cut. By the way, the Volga zone is located 
on the territory between Baškorstan and the Don 
region.

In the of the semi-desert and steppe zone of 
Volga we could notice two distinct trends: 1 – the 
presence of a large number of burials with animal 
bones in the Saratov region 25.5±6.99%; 2 – the 
small number of this kind of monuments in the Vol-
gograd region – 11.6±2.76%. Trusting intervals of 

Geographical 
regions

Regions Number of graves 
N 

Number of 
graves with 
animal bones n

 P
or %
n/N

P 
or margin 
of error

Veridicity 
intervals

I Ural
Baškorstan 1 N1=238 18 2.29 ±1.04 1.24-3.33
Samara 2 N2=548 58 7.37 ±1.82 5.55-9.20

total N=786 76 9.66 ±2.06 7.60-11.73

II Volga 
Saratov 3 N1=149 38 5.0 ±1.54 3.45-6.54
Volgograd 4 N2=517 60 7.89 ±1.91 5.97-9.81
Astrahani 5 N3=47 11 1.44 ±0.84 0.59-2.29

      total N=713 109 10.65 ±2.26 8.39-12.92
III Don Voronež 6 N=248 38 15.32 ±4.48 10.84-19.8

total N=248 38 15.32 ±4.48 10.84-19.8

IV Donbas
Lugansk 7 N1=79 5 2.02 ±1.75 0.26-3.78
Donetsk 8 N2=168 21 8.50 ±3.47 5.02-11.98

      total N=247 26 10.52 ±3.82 6.69-14.35

V Lower Dniepr
Dnepropetrovsk 9 N1=669 101 8.72 ±1.62 7.09-10.34
Zaporozh'e 10 N2=489 55 4.74 ±1.22 3.52-5.97

 total N=1158 156 13.47 ±1.96 11.51-15.43
Total 3152 405 12.84 ±1.16 11.68-14

Fig. 36. Veridicity intervals for different geographical regions.

 

Fig. 37. Trusting intervals for different geographical 
regions. 

Geographical regions: I – Ural regions: 1 – Baškorstan. 2 – 
Samara; II – Volga regions: 3 – Saratov. 4 – Volgograd. 
5 – Astrahani; III – Don regions: 6 – Voronež; IV-Donbas 
regions: 7 – Lugansk. 8 – Donetsk; V – Lower Dniepr 
regions: 9 – Dnepropetrovsk. 10 – Zaporozh'e.
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the Lower Volga are represented by the Astrahan 
region that cross-cuts the up mentioned zones.

Now we will analyse the territory of the Ukraine, 
which is represented by four regions. The Lugan-
sk region, which indeed is the zone of the distinct 
silvo-steppe zone, which entered into the steppe 
ones and has a small number of burials with animal 
bones – 6.33±5.37%. Another zone is the Dnepro-
petrovsk region encompassed from the north and 
east by the silvo-steppe that reaches 15.1±2.71% 
burials with animal bones. The Zaporozh'e and 
Donetsk regions which are situated in the steppe 
of the Azov Sea, southward from the Lugansk 
and Dnepropetrovsk regions also by territory and 
trusting intervals ranks and intermediate posi-
tion – 11.24±2.79% (Zaporozh'e) and 12.5±5.0% 
(Donetsk).

However, the image that we could observe and 
the one given by the authors are very different from 
each other. It is necessary a more precise group-
ing of the data and then looking the explanation for 
the noticed trends.

Example no. 19
In this example we will focus our attention upon 

a researcher from the Ukraine who drew incorrect 
conclusions about the paleodemographic situa-
tion, by using percentage reports. As he had men-
tioned “given the difficult situation determined by 
the anthropological data regarding the age and 
sex determination” he was “constrained” to look 
for other ways for enhancing the information by 
“establishing the age and sex of the deceased by 
other methods”35. According to this researcher, we 
are about to make a significant find when the an-
thropology could be replaced by using other meth-
ods. We will see how the respective researcher 
had solved this situation.

By analysing the distinction by sex and age in the 
funerary ritual of the Delacău-Babino culture of the 
interfluves region of Dniepr and Don, R. Litvinenko 
had advanced some numerical and percentage in-
dices. According to his data in that region 591 buri-
als could be found. 

For only 94 burials of 591 had been done 
the anthropological study, which resulted in 
15.9%±2.94% or 12.95%-18.85%36. Considering 
that the percentage determined by the anthropolo-

35 Litvinenko 2007.
36 In another place, R. Litvinenko writes that from the sample of 

1149 skeletons the anthropologist have determined a number of 
282 (25.4%), but from 100 male skeletons and 56 female ones, 
8, respectively 6 were uncertainly assigned. Therefore, the per-
centage of the uncertain burials is of 8.97±4.48% or 4.489%-
13.459%.

gists in the uncertain category of burials is situ-
ated between 4.49%-13.46%, we are astonished 
to see how the researcher had managed to apply 
the easiest method – “by analogy”37 – to determine 
as sure the sex of the deceased interred in other 
497 burials and to begin the statistical calculations. 
Taking into account the percentage of the burials 
established as being uncertain by anthropologists, 
in this sample at least 44-45 burials should be con-
sidered in this category. 

All burials with an eastern orientation and the 
skeleton laid on the right side in the opinion of 
the researcher had belonged to women (N=100). 
while those with a western orientation with the 
skeletons laid on their back and slightly bent to 
the left had belonged to the men (N=397). At last 
we could see that in the society constructed by 
the researcher the demographic picture looks as 
it follows: the male population (79.87% ±3.52% or 
76.35%-83.40%.) is bigger compared to the one of 
the women (20.12%±3.52% or 16.59%-23.64%) of 
3-3.5 times.

If we analysed the available anthropologi-
cal material we could find that the percentage 
of the burials containing male individuals would 
be of 75.53%±8.69% or 66.84%-84.22%, while 
the women have accordingly 24.46%±8.69% or 
15.77%-33.15%, meaning that the men were in 
larger number than women of 2-2.5 times. 

R. Litvinenko considers that 468 burials would 
belong to the men, 123 to the women, among 
which he makes the distinction between those of 
the adults, adolescents and children. Character-
ising these groups, constructed by sex and age, 
he makes the separate calculation for the buri-
als of men and women. Comparing the burials 
by the feature of “existence of a mound mantle or 
filling of the grave”, R. Litvinenko mentioned that 
this is present for 89% (or N=320) of men graves 
(N=360) and for 66% (or N=81) of women graves 
(N=106). At the same time, the adolescent group 
of the male sex and those of the female sex have 
very similar percentages: 68.6% (or N=74) for boys 
(N=108) and 67% (or N=11) for girls (N= 17). The 
statistic average of the men graves in the Dniepr-

37 Based upon the so-called discovery in the field or the Babino 
society organization, when the age and sex are being conside-
red the ideas of Dubovskaya advanced in the 8th decade of the 
20th century. She had assumed that in the early period besides 
the skeletons with western orientation, laid on their back and 
with a turn to the left side, must be included and the graves 
with the skeletons with east orientation, lying on their right 
side. Otroščenko has further developed this idea and assumed 
that they could be the women burials that represented a kind of 
antithesis to the male ones which had a western orientation and 
the skeletons were placed ont heir left side. 
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Don region reaches 78% (N=320), 
while for women is 64% (N=79), but 
this figure is established based on the 
sample of the entire series of male in-
dividual graves (N=360) and female 
ones (N=123). Here it seems that the 
researcher had done a mistake. If 
the boys (n=108) are part of the en-
tire group of the men (N=468) and the 
category of features “existence of a 
mound mantle or filling of the grave” 
have 74 graves, then, how could ap-
pear the figure of 329 for the adult 
men? It should have been 286, with 
the percentage of 79.44%±4.17% of 
the girls represented by 11 burials out 
of the 17 that belonged to all women, 
then how could appear figure 81 for the burials of 
the adult women? In fact, it had to be figure 68 with 
the corresponding percentage of 79.44%, 64.15% 
±9.129%. or 55.02%-73.28%. 

The compared samples are very unequal in 
quantity, fact which should raise suspicion about 
the percentages that do not reflect the real situa-
tion, as the calculated empirical percentages are 
not accompanied by the margin of error and the 
veridicity intervals (Fig. 38).

Out of table no. 38 constructed upon the data of 
R. Litvinenko we could see that the feature regard-
ing “the existence of a mound mantle or filling of the 
grave” is not in 89% for men but in 77.97%±3.75% 
or 74.237%-81.74%. while the percentage of the 
female graves represent not 66% but 64.227% 
±8.47% or 55.75%-72.698%. 

Analysing the funerary settings, among which 
we could find the wooden frames and stone cists, 
the researcher doesn’t bring the numerical data, 
saying that the grave with wooden frame represent 
26% (N=122), being 22% (N=130) for the entire 
region, while for the adult individuals it reaches a 
percentage of 35% ( N=126). The presence of the 
wooden fragments in women graves is a rare oc-
currence and represents 12.6% (cca N=15). The 
stone cists are not in large number (N=25) and 
reach 3.8%. 

We will further try to examine the data of the 
“mathematic calculation” done by the author. 
As we already mentioned, he didn’t gave us the 
number of the wooden frame graves, but when 
he discussed about the stone cists he mentioned 
their number and the percentage established for 
them. If 25 graves reached 3.8%, this means that 
the samples from where it started the calculation 
had numbered not 591 graves, but (25: 3.8) х100) 
=658.

If the culture of the mentioned region has the 
sample of 591 graves, out of which just 22%, or 
130 burials have been done in wooden frame, for 
the adult male skeletons buried there (N=360), 
35% or 126 burials had wooden frames. In this 
case, we have to settle one thing. How comes that 
from 130 burials with wooden frame 126 belong 
to male individuals, while the author insisted that 
instead of four burials with wooden frame (3.25%), 
there were 15 burials, or 12.6% from the women 
burials (N=123); in this case the percentage is dif-
ferent, as 15/123=12.19% not 12.6.

In the paper of R. Litvinenko the percentages are 
often incorrectly used. Thus, in tab. 3.20 the re-
searcher has rendered the percentage reports for 
the Babino culture in the Dniepr and Pruth region 
in the absence of the numerical data, but those 
percentages are mistaken. Knowing some infor-
mation about the samples based upon which the 
percentages had been established, we have tried 
to choose and examine some data, which are not 

Apud the data of R. Litvinenko Authors’ calculations
Quantity of 
graves

Empirical 
percentage

Margin of 
error Trusting intervals

N n P % ΔΡ± min max
1 Men 468 360 77.99145 3.753638 74.23782 81.74509
2 Boys 108 74 68.51852 8.759428 59.75909 77.27795
3 Adult men

360
286
320

79.4444
88.88889

4.174469
3.246439

75.26998
85.64245

83.61891
92.13533

6 Adult 
women 106

68
81

64.15094
76.41509

9.129427
8.081831

55.02152
68.33326

73.28037
84.49693

4 Women 123 79 64.22764 8.47107 55.75657 72.69871
5 Girls 17 11 64.70588 22.71719 41.98869 87.42307

123 90 73.17 7.830268 65.34046 81.001
Total 591 439 74.28088 3.523943 70.75694 77.80482

Fig. 38. Distribution of the burials belonging to the Babino culture in the 
region of Dniepr-Donets Severskyi considering “the existence of a 
mound mantle or the filling of the burial”.

P ± min max n Sample Materials from the grave
Dniepr-Pruth 6.1 1.208 4.89 7.3 92 1508 Animal bones
Don-Dniepr 18.1 2.77 15.33 20.88 134 740 Animal bones
Dniepr-Pruth 26.4 Ceramic vessels
Don-Dniepr 19.0 2.42 16.57 21.43 191 1005 Ceramic vessels

Fig. 39. Comparison of the percentages reports for some indexes of the Babino culture 
in the Dniepr-Pruth and the Don-Dniepr regions.
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rendered in the tables. The feature about “the pres-
ence of animal bones in the graves” for the Babino 
culture between the Dniepr and Pruth according to 
the author it reaches 6.1% with 92 units, fact which 
means that the researcher had used a sample of 
1,508 units; 18.1% represent 134 units calculated 
on the sample of 740 units. The feature about “the 
presence of ceramic vessels in the graves” for the 
Babino culture in the region between the Don and 
Dniepr rivers reaches 19% that represent 191 units 
and had been established by using the sample of 
1,005 units. We have created a table by using the 
data of the researcher, adding the margin of error 
and veridicity intervals for a better visual compari-
son of the data (Fig. 39).

Example no. 20
Now we will analyse few aspects from the pa-

per of a Romanian archaeologist referring to the 
Bronze Age in the Moldova Plain38. The percent-
ages had been widely used in this article. Some-
times they had been used for very small samples, 
where the percentage calculation without the mar-
gin of error is unjustified. Thus, in tab. 3f (p. 145) 
“Orientation of the individual burials” from Brăeşti39 
it is analysed a sample comprising just 11 units, 
parted into 8 groups and then in other 4. At first 
sight it could seem that the eastern orientation (63. 
63%) is predominant in this necropolis, compared 
with others (the western one – 36.36%), but, after 
calculating the margin of error this difference be-
came obvious (Fig. 40):

We could point out the same thing for tab. 3e 
where the sample comprised 13 units in tab. 3d 
with a sample of 26 units, in tab. 3b with a sample 
of 29 units, the same as in tab. 3c with a sample 
of 47 units.

In tab. 1 “Burials of the Noua culture” we have 
observed that percentage reports had not been 
accompanied by the unit number and also by the 
general sample upon which the empirical percent-
ages had been calculated. We have tried to estab-

38 Dascălu 2007.
39 Dascălu 2007, 143-145.

N=11 Orientation n P ± min max
NW 1 9.09 16.98 0 26.07

W 1 9.09 16.98 0 26.07
SW 2 18.18 22.79 0 40.97

N 0 0 0 0 0
NE 2 18.18 22.79 0 40.97

E 3 27.27 26.31 0.95 53.59
SE 2 18.18 22.79 0 40.97

S 0 0 0 0 0
NW.W.SW 4 36.36 28.42 7.93 64.79

NE.E.SE 7 63.63 28.42 35.20 92.06
Fig. 40. Orientation of the individual burials in the necropo-

lis from Brăeşti (apud Dascălu, 2007).

TRANSYLVANIA MOLDOVA
Orientation n P N=P/nx100 Orientation n P N=P/nx100

NW 7 5.93 85 NW 7 5.93 85
W 0 0 W

SW 18 15.25 85 SW
N 3 3.39 113 N

NE NE 30 26.27 88
E 2 1.70 85 E

SE 9 7.63 85 SE 2 1.78 89
S 11 10.17 92 S

50 39

Fig. 41. Distribution of the burials belonging to the Noua culture from Transylva-
nia and Moldova (apud Dascălu).

TRANSYLVANIA MOLDOVA
Orientation n P N=P/nx100 Orientation n P N=P/nx100

NW 7 5.93 85 NW 7 5.93 85
W 0 0 W

SW 18 15.25 85 SW
N 3 3.39 113 N

NE NE 30 26.27 88
E 2 1.70 85 E

SE 9 7.63 85 SE 2 1.78 89
S 11 10.17 92 S

50 39
Fig. 42. Distribution of the burials belonging to the Noua culture from Transylva-

nia and Moldova (apud Dascălu).
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lish the sample of the burials from Transylvania40. 
In four cases it comprised 85 units, while in other 
two cases it comprised 113 and 92 units and for 
the burials from Moldova there were 85, 88 and 89 
units (Fig. 41), even if the total sum of all burials 
equals 89 units.

From the study of figure 40 we could observe 
that in Transylvania prevailed the southern orienta-
tion (S, SV, SE)- 42. 69% ±10.27% or 32. 42%-52. 
97%, while in Moldova the northern one (N, NV, 
NE) – 41. 57% ±10. 23% or 31. 33%-51. 81% (Fig. 
42).

Regarding the typical orientation of the Noua cul-
ture burials the author had written in the conclu-
sion that for Truşeşti this is NW, while for Crasnole-
uca it is NE and SE. The data about the necropolis 
from Truşeşti rendered in tab. 3a (p. 143) we could 
find that 57 burials of 76 had a NW orientation 75, 
0%±9.73% or 65. 26%-84.73%. But, as concerns 
the Crasnoleuca necropolis presented in tab. 3b (p. 
143) none of 29 burials had a NE orientation, while 
to SE just eight burials had existed – 27.58%±16, 
26% or 11.31%-43.85%. From the same table we 
could find that seven burials had been orientated 
to NV and the same number to S -24.13%±15.57% 
or 8.56%-39.71%.  

***

The examples we have given above could be 
even more numerous, without any problem, but the 
main conclusion, which has to be perceived is the 
fact that the method of the percentage reports is a 
good instrument for the researchers. This method, 
with veridicity intervals had been successfully ap-
plied by us in the study of the burials belonging to 
the Bronze Age in the North-Pontic steppe of the 
Eastern Ukraine. This is how we could point out two 
cultural – chronological groups among the known 
archaeological materials, one of the groups being 
interpreted as part of the Delacău-Babino culture 
(the Mnogovalikovaya culture or Babino culture). 
Then, by using the same method, we have deter-
mined specific cultural and chronological groups of 
the Middle and Late Bronze Age41. 

The same method had been also used by Liubov 
Geraskova in the study of the monumental sculp-
tures of the medieval nomadic populations of the 
European and Asian steppe42. 

The method of percentage reports with veridicity 
intervals need its correct use, namely the calcula-
40 Dascălu 2007, 141.
41 Pislaryi, Pozhidaev 1982, 178-187.
42 Geraskova 1990, 19-28.

tion of the empirical percentages (P) that should 
be accompanied by the establishing of the margin 
of error (∆P) or by veridicity intervals. Such a per-
centage registrations looks similar to the 14C dat-
ing, where the figures at the beginning mean the 
empirical percentage (P) followed by the signs ± 
and another figure which mean ∆P or the veridicity 
interval.

By the way, all the researchers mentioned in our 
article, when using the 14C dating for the burial 
types, have used the data with the possible mis-
take (Examples: 3,890±150 BC or 3,830±120 BC 
etc.). 

Paleoanthropologists, when describing the di-
mensions of the investigated skeletal materials, 
added to the average value the minimal and maxi-
mal ones43. For instance, the skull of men had an 
average longitudinal diameter of 196 mm (min-max: 
187-205 mm). In a similar manner things were pre-
sented by the researchers in paleozoology. When 
studying animal species and comparing different 
indices of bone dimensions, they also brought the 
possible variations. For example, the alveolary 
length R2-R4 of the maxillary is 139.00 ±3.67 mm; 
the entire length of the atlant is 9.38±2.26 cm etc.). 
Still, when they analyze the structure of the heard 
by species or burials, the researchers do not use 
this procedure anymore. 

This is the reason why we consider that in the 
publication of the osteological or paleozoological 
studies should be kept the following rules:

The empirical percentages (P) established by the 
researchers should be accompanied by all means 
by the total number (n) of the bones (NR) and of 
the individuals (NMI) upon which the percentages 
were calculated.

For establishing the percentages (P) they should 
also calculate ∆P (the possible mistake, or margin 
of error. Examples: 20.12%±3.52% or 16.59%-23. 
64%; 24. 13%±15.57% or 8.56%-39.71%, etc.). 

Just after the comparative analysis of the per-
centage reports with the margin of error and ve-
ridicity intervals we could draw the conclusions 
about the studies of the given osteological materi-
als. 

The archaeologists, in their studies, when using 
the percentages reports, should follow the same 
procedure: 1 – any established percentage should 
be accompanied by the information about the 
quantity of the materials used for the rendered cal-

43 Zinevič 1967.
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