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Abstract 
 
If we are going to learn to what degree the collection of potsherds x belonging to the 
technocomplex X is close to the collection y belonging to the technocomplex Y, then the 
degree of proximity of x and y should be compared with that of y and yn (yn is a random 
collection belonging to Y). If the degree of proximity of x and y is the same or higher than that 
of y and yn, it means that x and y are related. If the aim is to compare different subgroups that 
have been singled out within a certain collection of potsherds then a standard set of collections 
can be used as a source of thresholds. A standard set of collections should contain several 
collections in order to be representative; also collections of the set should have originated 
from sites that have been proved to be related.  
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1. Introduction to the problem  
 
If there are two randomly selected collections of rand potsherds it is possible to conclude 
about the most frequent imprints. The most frequent imprints are supposed to be the most 
characteristic imprints of a certain ceramic tradition. And thus, comparing the frequency of 
different imprints it is possible to conclude about the proximity of different collections of 
potsherds and about the proximity of corresponding technocomplexes.  
To estimate the degree of proximity of two collections of potsherds should be done the 
following: 1) calculation the degree of correlation of sets of represented imprints, 2) 
calculation the degree of proximity of percentages of common imprints, 3) taking a 
superposition of two degrees of correlation.  
The closer are certain traditions of ornamentation the higher is the value of the corresponding 
degree of proximity.  
This method is conventionally named the Monte Carlo method since it is about comparing 
randomly selected collections of potsherds which in their turn were randomly broken (for 
more details about the method see: Akulov, Nonno 2019). It should be noted, however, that 
the method differs from so-called classical Monte Carlo methods which are used, for instance, 
in physics, since the current method doesn’t suppose the use of any artificial generator of 
random numbers, because the material of the consideration (potsherds) already has been 
sufficiently randomized, i.e.: potsherds have been randomly broken, a random amount of them 
has been picked up, and then a random amount of the picked-up potsherds has been 
published.  
As far as interpreting the values of the proximity index for specific collections can sometimes 
cause certain difficulties, so the current paper is aimed to summarize 
recommendations/algorithms which can be applied for concrete materials. 
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2. The case of a local threshold  
 
Let’s suppose that there are two different technocomplexes / two different traditions of 
pottery: X and Y. And we are going to learn to what degree the collection of potsherds x 
belonging to the technocomplex X is close to the collection y belonging to the technocomplex Y. 
The degree of proximity of x and y should be compared with that of collections y and yn  (yn is a 
random collection belonging to Y). If the degree of proximity of x and y is the same or higher 
than that of y and yn then it means that collections x and y belong to related groups of people.  
An illustrative example is the case of Lyalovo and Volosovo potteries. The technocomplex of 
Volosovo is supposed to be a continuation of Lyalovo technocomplex. Have been taken two 
collections of potsherds of Volosovo technocomplex (from Chernaya Gora and from Volodary) 
and two sets of potsherds of Lyalovo technocomplex (from Biserovo Ozero and from Nikola-
Perevoz). The degree of proximity of collections from Chernaya Gora and from Volodary is 0.19, 
the degree of proximity of collections from Biserovo Ozero and from Nikola-Perevoz is 0.46, 
the degree of proximity of collections from Chernaya Gora and Biserovo Ozero is 0.52, the 
degree of proximity of collections from Chernaya Gora and Nikola-Perevoz is 0.3, the degree of 
proximity of collections from Volodary and from Biserovo Ozero is 0.24, the degree of 
proximity of collections from Volodary and from Nikola-Perevoz is 0.22 (for more details see 
Akulov 2019a) 
 

 

Fig. 1. The territory of Volosovo technocomplex and Volosovo sites mentioned in the text: 1 – 
Chernaya Gora, 2 – Volodary (original image source – Krainov 1987: 12) 
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Fig. 2. Approximate territory of Lyalovo technocomplex (red line) and locations of Lyalovo sites 
mentioned in the text (the map has been made after Google maps screenshot) 
 
3. The case of a standard set of collections 
 
In some cases there are no local thresholds. For instance, if the aim is to compare different 
subgroups that have been singled out within a certain collection of potsherds originating from 
a certain site, then it isn’t possible to settle a local threshold. In such case a standard set of 
collections can be used as a source of thresholds. A standard set of collections should contain 
several collections in order to be pretty representative, i.e.: the set should contain several 
(more than 2 collections), it is better if it contains about ten or more. And also collections of 
the set should have originated from sites that are geographically close and have been 
undoubtedly proved to belong to closely related groups of people.  
Let there is a collection of potsherds x from a certain site, and let’s suppose that within x can 
be singled out three subgroups: x1, x2, x3. Also let there is a standard set of collections S that 
contains the following collections: s1, s2, s3 … sn. And previously has been shown that the 
technocomplex X to which x belongs and S are related, i.e.: the parameters received for S are 
relevant for X. VS is the set of values of degree of proximity of S, its elements are: vS1, vS2, vS3 … 
vSn, and vSa is the average value. VX is the set of values of degree of proximity for subgroups of x, 
elements of VX are: vX1 – the degree of proximity of x1 and x2, vX2 – the degree of proximity of x1 
and x3, and vX3 – the degree of proximity of x2 and x3. Let’s imagine that: vX1 ≤ vSa, vX2 ≈ vSa, and 
vX3 ≥ vSa, it means that x2 and x3 undoubtedly belong to the same technocomplex, while x1 and 
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x2 are more distantly related. If a certain value vXn is lower than vSa then also should be paid 
special attention to the frequency of same or close values in VS.  
 
An illustrative example of such a case is the collection of potsherds from the site of Hepojarvi. 
The pottery of the site is subdivided into three types: Sperrings pottery, Comb-Pit Ware of the 
developed stage of the Neolithic period, and the late Neolithic pottery.  
 

 
 
Fig. 3. The location of Hepojarvi lake and Razliv 
 
The collection of Sperrings pottery and the Comb-Pit Ware of the developed stage 
demonstrate the following degree of proximity: 0.28, the potential error is 4 – 5 %. This value is 
the same as that of Razliv 4 and Razliv 5, or almost the same as that of Razliv 4 and Glinyanyi 
Ruchei that is 0.29 (Akulov 2019b: 29). The sites of Razliv are very close geographically and 
evidently belonged to closely related groups of people so values of degree of proximity 
received for different pairs of Razliv sites are used here as a standard set of values which can 
be demonstrated by undoubtedly related collections of potsherds. 0.28 is within the range of 
possible values received for collections belonging to close local groups, and also this value is 
pretty widely represented among the values received for sites of Razliv: 32% of pairs 
demonstrate the value of 0.28 or about it (Akulov 2019b: 29). However, the received value is 
lower than the average value of the degree of proximity for the collections of potsherds from 
Razliv that is 0.34 (Akulov 2019b: 29). The Comb-Pit Ware of the developed stage and the 
collection of late pottery demonstrate the following degree of proximity: 0.37 and the 
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potential error is about 20 %. This value is the same as for instance that of Razliv 1 and Razliv 4 
or that of Razliv 2 and Sosnovaya Gora (see Akulov 2019b: 29), also the received value is higher 
than the above mentioned average value. It is noteworthy that the Comb-Pit Ware of the 
developed stage is closer to the late pottery than to Sperrings (for more details see Akulov 
2020). 
 
4. Some notes on the standard set of collection from Sestroretskii Razliv   
 
Neolithic sites located around the lake Razliv all belong to the same stage (late/final Neolithic 
period), all are geographically close (fig. 3 – 5), and it is possible to say that they all belonged to 
closely related groups of people and so values of degree of proximity received for different 
pairs of Razliv sites can be used as a standard set of values for comparing collections of Pit-
Comb Ware of the Northwest of Russia. 
 
It is interesting that the higher values of the degree of proximity are shown by those 
collections of potsherds that originated from more neighbor sites (see fig. 4, table 1). It should 
be noted, however, that interpreting values of the degree of proximity of the collections of 
potsherds from Razliv we should keep in mind that the lake was artificially created in the 1720s 
and that all sites are connected with ancient streambeds of rivers which flew on the place 
where now is lake Razliv (fig. 5).  
 

 
 
Fig. 4. Scheme showing proximity degrees of sites of Sestroretskii Razliv: in the current context 
different levels of proximity are marked by lines of different colors: red lines mark the highest 
degrees of proximity and blue lines mark the lowest degrees of proximity. A triangle means 
sites with stone tools of late types, a circle means sites of the late Neolithic stage, and a square 
means Mesolithic site (original image source – Gurina 1961: 415)  
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 R1 R2 R4 R5 R7 GR SG Tar  

R1  0.38 0.37 0.25 0.2 0.39 0.26 0.23 

R2   0.52 0.28 0.31 0.35 0.37 0.67 

R4    0.49 0.38 0.29  0.32  0.57  

R5     0.5 0.25 0.25 0.41 

R7      0.26 0.18 0.43 

GR       0.14 0.34 

SG        0.3 

Tar         

 
Table 1. Values of the degree of proximity of collections of potsherds from the following sites: 
R1 – Razliv 1, R2 – Razliv 2, R4 – Razliv 4, R5 – Razliv 5, R7 – Razliv 7, GR – Glinyanyi Ruchei, SG 
– Sosnovaya Gora, Tar – Tarkhovka 
 
The average value of the degree of proximity for the collections of potsherds from the sites of 
Razliv is 0.34.  
 

 
 
Fig. 5. Neolithic sites of Sestroretskii Razliv and ancient streambeds of Sestra river and Black 
river 
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