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CLUSTERING NAMES OF MEDIEVAL NOVGOROD:
GEOGRAPHICAL VARIATION OF PERSONAL NAMES ATTESTED
IN THE CENSUS BOOK OF VODSKAJA PJATINA

Abstract. This article attempts to investigate ancient personal names through digital
methods. The article focuses on names attested in the census book of Vodskaja
pjatina, one of the five administrative areas of late 15" century Novgorod. The
research data is compiled digitally. Regional differences in naming conventions are
studied through two hierarchical clustering procedures: one based Jaccard index
with the average linkage and other based on Euclidean distance metric with the
ward linkage. Overall, 35,726 names are collected, whereas the number of individual
name variants is 2748. Almost all of the most common names are of Christian origin.
Names containing Finnic features are a minority, approx. 2% of all. Distance measures
and clustering results turned out to be useful to study ancient naming conventions
particularly at the fine-grained level. At larger scale, the outcomes of both proce-
dures are mostly in line with previous treatises of the study area’s past: by the end
of the 15 century, the southern region had already become Slavicized whereas the
northern parts still had a significant Finnic population.

Keywords: onomastics, personal names, Finnic history, Russian history, digital
humanities, clustering.

1. Introduction

In this paper, digital methods are used innovatively to compile and cluster
personal names of medieval Northwest Russia. Computational clustering has
rarely been used to investigate the differences in naming conventions. The rare
studies where it has been used focus on contemporary names only.! According
to our knowledge, this is the first time when this kind of methods are applied
to study medieval naming conventions. Names analysed in the present work
are collected from the census book of Vodskaja pjatina, which was one of the
five administrative areas in late 15" century Novgorod (see the Map 1 below).2
The material, which dates to 1499 —1500, contains close to 36000 personal names

! Examples of studies based on modern name materials are Sousa, Ginzo Villamayor
2021 and Cheshire, Mateos, Longley 2011.

2 Boxckast msituHa “Votic Fifth', named after Votes, a Finnic tribe, who were inhabiting
parts of the region. See sections 1.1. and 6 for more details.
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and covers large areas in present-day Finland and Russia.®> The aim of clus-
tering is to find regional differences in the use of names. Special emphasis is
put on the Finnic features presented in the data. Observations made based on
computational methods are compared with the results of other disciplines such
as those of archaeology, history, historical linguistics and onomastics.

Since Northwest Russia has been remote and loosely populated before the
modern era, there is only a limited amount of historically relevant sources,
such as archaeological finds or written documents. For a long time already,
researchers, from various fields of sciences, interested in history have used
linguistics and onomastics in order to create a more comprehensive picture of
Northwest Russia’s past (e.g. Sjogren 1969 [1861]; Cenos 1982; Pa6unnu 1997).
However, as onomastics is not the main focus in any of these studies, the use
of names as a source material is small scale and limited.

Lately, researchers such as Irma Mullonen (My:nonen 2008), Pauli Rahko-
nen (2013), Denis Kuzmin (2014) have studied place names and revealed that
the cultural and linguistic history of Northwest Russia has been more diverse
and richer than previously assumed. All these studies are done carefully and
received well by the academic community. Despite this, they all have the very
same shortcoming, which is that they rely mainly on contemporary name data.
Even if names can have roots many centuries back, it is still more difficult to
make conclusions about the past based on data that is several hundred years
newer than the time studied. The same problem applies to studies that have
addressed the past of Finnic and Finno-Ugric languages and peoples on the
basis of contemporary genetic data (e.g. Tambets, Yunusbayev, Hudjashov,
[lumae, Rootsi, Honkola, Vesakoski, Atkinson, Skoglund, Kushniarevich, Lit-
vinov, Reidla, Metspalu, Saag, Rantanen, Karmin, Parik, Zhadanov, Gubina,
Damba, Bermisheva, Reisberg, Dibirova, Evseeva, Nelis, Klovins, Metspalu,
Esko, Balanovsky, Balanovska, Khusnutdinova, Osipova, Voevoda, Villems,
Kivisild, Metspalu 2018) or lexical variation (e.g. Honkola, Santaharju, Syrja-
nen, Pajusalu 2019). Ancient written material has shortcomings as well and
they will be explained more extensively in sections 2 and 3. It is, never-
theless, clear that the late medieval personal name data gives a possibility
to have a contemporary view into the ancient anthroponymic system and accord-
ingly into the past of Northwest Russia.

There are also studies, which focus on the names attested in the census
books of Vodskaja pjatina. For instance, Aleksej Novozilov (Hososkuios 2004)
Boris Cibisov (Un6mcos 2019) have investigated the spread of Finnic ethnicity
within the fifths of Vodskaja and Selonskaja on the basis of names linked to
Finnic tribes. The results of these works indicate the areas where Baltic-Finns
were located at the end of 15% century. Although both publications are valid
researches, the fact is that they focus on a very little portion of the name data
available within the material. For example, the study of Novozilov is based on
724 Finnic personal names that he has collected from the census book of Vodskaja
pjatina. This number covers only approximately 2% of all the names presented
in the material. As this study will indicate, the 98% left unanalysed in the study
of Novozilov also contain significant information of the ethnic and linguistic
past in Vodskaja pjatina.

3 Original documents are dated to the year 7008 after the creation of the world
according to the old Byzantine calendar. This is equivalent of the years 1499 and
1500 in the Gregorian calendar.
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The present study is comprised of seven sections. The first one gives a short
overview of the study area’s history. The second section introduces the research
material and discusses issues related to it. The third section focuses on research
methods. We explain how the research data is compiled and modified for the
purposes of this study. Furthermore, we present how the data is clustered. The
fourth section gives an overview of the personal names used in the census
book. Special emphasis is on Finnic names and features. The fifth section presents
the clustering results in the form dendrograms and maps. Next, the clustering
results are evaluated and interpreted, and, in the last section, the conclusions
of this study are drawn together and discussed.

1.1. Historical background

It has been assumed that during the later stages of the Iron Age (500—1000
AD) Northwest Russia together with the area of Vodskaja pjatina was mostly
populated by Finno-Ugric tribes (Pss6unun 1997 : 236). It has been long
debated when Slavic people arrived in Northwest Russia. According to Sedov
(Cenos 1995), the spread of Slavic settlement is connected to two kinds of
burial styles called “long barrows” (= kurgans) and "sopkas”. The first of them
appeared in Northwest Russia at the middle of the first millennium AD and
was found mostly on both sides of Lake Peipus and in the vicinity of Lake
Ilmen (Cenos 1995 : 211—213). Sopkas, burial mounds of slightly different
shape than the long barrows, started to be used in 8" century and spread
around Lake Ilmen and River Volkhov (Cemos 1995 : 234—246). However,
Sedov does not categorically connect these burial styles to the spread of
Slavs, as he suggests that the local Baltic and Finnic tribes were probably
adopting these customs as well.

During the past decades many researchers have been critical in linking
specific burials styles (long barrows and sopkas) to the immigration of
Slavs. Much of the discussion is presented by Anders Tvauri (2007). He claims
that immigration of Slavs could not have been significant, as northern
Russians have a closer genetic connection with the Baltic and Finnic popu-
lations than with the other Slavic groups (27). Regardless of all the criticism,
it is clear that before the end of first millennium AD many areas in North-
west Russia had tight contacts with Slavic culture.

Similarly, there is clear evidence in archaeological data that Northwest Russia
and especially market places and fortresses, like Rjurikovo Gorodishche and
Staraja Ladoga, were influenced by Scandinavians (Androshchuk 2008). Scan-
dinavians had strong impact on the formation of the first Russian states
of Kievan Rus and Novgorod as well. For example, the first rulers of
Novgorod and Kievan Rus had Scandinavian roots as their names indicate:
Rurik, Oleg (< Helgi) and Igor (< Ingvar).

Whereas the Scandinavian influence was in decline during the first centuries
of the second millennium, the Slavic cultural sphere continued to spread
northwards in the form of agricultural colonization (see e.g. Pa6unun 1997
: 3—7). As a result, regions south of the River Neva were multi-ethnic and
multilinguistic in the end of the Middle Ages (see e.g. Psa6unnun 1997 : 3—81;
Konpkosa 2008). Areas on the Karelian Isthmus and on the north-western
coast of Lake Ladoga had, in turn, been less affected by Slavic influence
(see e.g. Lang 2020 : 324). During the first centuries of the second millen-
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nium, the Finnic populace of the region was probably divided into various
tribes, but, in contemporary research, the situation is usually simplified by
assuming that the main groups were the following ones: the Votes imme-
diately east of the River Narva, followed by the Izhorians in the vicinity
of River Neva, and the Karelians to the north (see e.g. Pabunnn 1997 : 3—81;
Frog, Saarikivi 2015; Lang 2020 : 317—326). A more difficult question is where
exactly these groups were situated and how they evolved during the first
centuries of the second millennium.

The city-state of Novgorod was established originally as a marketplace
at the mouth of the Volkhov River on Lake Ilmen at the end of the first
millennium AD (Ianin 2006 : 191—192). At first, Novgorod was a subject
of Kievan Rus, but soon enough it gained political independence. From the
12*h century onwards, local nobles called boyars together with the most
powerful merchants increased their authority (Ianin 2006 : 195). The Orthodox
Church was a significant political player in Vodskaja pjatina as well (Selart
2015 : 17). It controlled vast amounts of land in the countryside. In the
county of Korela (in Finnish Karjala), the Church owned approximately
half of the land in the end of 15" century (Korpela 2004 : 205).

Only very little is known about the government outside the city itself.
That much is certain that the administrative system varied between different
areas. It is known that, for example, the city of Staraja Ladoga was ruled
by a posadnik appointed by Novgorod (Saksa, Uino, Hiekkanen 2003 : 458).
In the countryside, however, leading officials of the city had only limited control,
as nobility and the Church were the most significant powers. According to
the census book (see section 2), most of the land was owned by these two.
It has been suggested that the expansion of Novgorod to new areas was a
result of land seizures made by the nobility and the Church (Butos 1962 :
51—54).

During the 15% century, Novgorod gradually lost its independence and was
subordinated to the Grand Duchy of Moscow. Most of the land-property owned
by the nobility and significant portions of the ecclesial possessions were confis-
cated in favour of Muscovites or the Grand Duke himself (bapanos 1999 :
5—6; Ianin 2006 : 206). If the land had previously been divided amongst a few
large landowners, it was now distributed among the Grand Duke’s many
trustees. Changes in the ownership often meant changes in the peasantry as
well. It is likely that the Slavinization of Northwest Russia had already started
when Novgorod spread its influence on the area. Now, under the rule of the
Grand Duke, immigrants started to move to the northwest from the heartlands
of Moscow (Buros 1962 : 49—78; bapanos 1999 : 5—6).

As Moscow was strengthening its conquest of Novgorod, one form of
subjugation was compiling census books (nucyosas xuuea, ’scribal book’), in
which the basis for the area’s fiscal natures would be created (bapanos 1999
: 5—6).* This meant gathering information on taxation, land possessions,
salaries, duties and such. The process of compiling the census book is better
described in section 2. Furthermore, these administrative reforms were prob-
ably connected to the area of Novgorod being split into “fifths” (in Russian
sATUHa, pjatina).’

4 Translations are done by the authors unless noted otherwise.
5 Since very little information has survived regarding the land division, nothing
certain can be said about the origins.
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1.2. The study area

The study area, namely Vodskaja pjatina (Bodckas natuna), was one the admin-
istrative fifths of medieval Novgorod. Map 1 displays the location of this region
together with its outer borders. The visualization is mostly based on a map
compiled by Sergij Tihomirov (Trxomupos 1905). Corrections were made when
Tihomirov’s map and the locations of settlements mentioned in the census book
differed from each other.® The borders of other administrative areas presented
in Map 1 are based on the map compiled by Konstantin Nevolin (Hesoxux
1853). Vodskaja pjatina’s division against the other fifths, Selonskaja in the west
and OboneZskaja in east, is quite accurate because the borders were mainly
based on natural formations, such as rivers and lakes, which have been easy
to locate. The northern border is not very accurate and is drawn based on the
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Map 1. The study area (Vodskaja pjatina) together with other places and areas
relevant to the study. Borders presented in the map are based on Hesouns (1853),
Tuxomupos (1905) and Raunamaa (2020). All the maps are drawn by the authors.
Base map is always Stamen Toner Background unless stated otherwise.

6 The locations of many settlements attested in the census book were determined
for the purposes another study (Raunamaa 2020).
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northernmost settlements mentioned
in the census book of 1499—1500.
Northern parts of the western border
against the Diocese of Abo (part of
the Realm of Sweden) are also inac-
curate due to the remoteness of the
area. Only the southwestern part of
the border in the Karelian Isthmus
and Eastern Finland is indisputable
as it is described in detail in the Treaty
of Noteborg (1323). A star on the map
indicates the location of Novgorod.
Map 2, which is again based on
Tuxomupos 1905 and Raunamaa
2020, depicts locations and borders
of those pogosts (‘parishes’) and
towns that are covered in the study
material. The names of numbered
pogosts are found in Appendix 1.
The orthography follows the 19th
century editions. The blank area
inside Vodskaja pjatina’s south-
western part consists of the pogosts
Greznevskoj and Orlinskoj, which
were not included in the edited
version of 1499—1500 census book.”
There is another gap at the eastern
border where a pogost Nikol'skoj

. . Map 2. Pogosts and towns within
s Gorodisca belonged to Obonez- Vodskaja pjatina. Numbers refer to

skaja pjatina although it was located pogosts whose names are explained
on the western bank of the River jn Appendix 1.
Volkhow.

Borders presented in Map 2 are only indicative. The biggest problem is that
there are cases when a village, according to the census book, belongs to certain
pogost but, in fact, it is located deep in a neighbouring one. This is the case,
for example, of the pogosts Opol'skoj v Cudi (36) and Jegor'jevskoj Radsin-
skoj (38)? and accordingly, the line between these two parishes marks a
border zone rather than an exact border. Similarly, some villages belonging to
the Voskresenskoj Gorodenskoj pogost (54) in the Karelian Isthmus are located
inside the neighbouring pogost Kir'jazskoj (57).

2. Research material

This study is based on edited versions of the census book of Vodskaja pjatina.
Editions were compiled in parts and the first two, which cover the northern-

As seen in Appendix 1, the names of pogosts often include religious vocabulary,
e.g. Cnacckoii ('Saviour’s’) or Bockpecenckoii (Resurrection’s’). To save space, these
parts have often been excluded when referring to a pogost.

8 The number inside the parentheses refers to respective pogost's number in Appendix 1.
° The pogost Jegor'jevskoj Radsinskoj was divided into two parts: the northeastern part
belonged into Koporskoj uyezd ('county’) and the southwestern one into Jamskoj uyezd.
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most region, are called "TlepernmcHas oknasHas KHUTa IO HOBYTOPOY BOTCKOM
msitunbl” (1851; 1852) (POKV I—II).10 The third part of the book series
"Hosropoxackue mncriossie kunurn” (1868) (NPK III) covers the southern and
western parts of the study area.!!

As noted in the previous section, the Novgorod census books were
compiled because the Grand Duchy of Moscow wanted to establish its
authority over the subordinated area. Whereas political power in Novgorod
was shared among nobles, merchants and the Church, the Grand Duchy of
Moscow aimed to create a highly centralized and autocratic system where
the Grand Duke had supreme powers over his subjects. This meant devel-
oping fiscal and bureaucratic infrastructures in order to have the control
over the lands of the duchy. It is likely that a first census book was compiled
quite soon after Moscow completed its conquest in 1478. This first inscrip-
tion has not been preserved, but it is often referred to in the book of 1499 —
1500 (bapanos 1999 : 5—6; Korpela 2004).

It is uncertain how exactly the census book of Vodskaja was compiled, but
it is known that the task was assigned to Dmitrij Vasil'jevic¢ Kitajev and Nikita
Semenov. The former was a boyar from one the most important noble families
in Moscow, whereas the latter was a clerk often used in important diplomatic
missions (bapanos 1999 : 10—11). It is unlikely that these two men with their
high rank and political influence would have done all the documentation by
themselves and therefore, they probably had assistants. Apparently, the offi-
cers given this task did not visit all the villages they documented. At least the
authors of the Selonskaja pjatina census book from 1584 —85 wrote that local
priests and trusted men had been used as informants (Ronimus 1906 : 6).

The form of documentation is similar through the whole census book.
The inscription is divided into six parts according to local counties (Russian
ye30, known in English as uyezd), which again consists of various numbers
of parishes (nozocr, pogost). From one pogost to another, the census book
describes the taxes, duties, possessions and salaries. Pogosts are divided into
volost(s) (60n0cTpb), which seem to be based on the possessions of Novgoro-
dian nobles or ecclesiastical institutions, such as monasteries. Volosts consist
of different kinds of smaller settlements, like depesna (‘countryside villages’),
ceqao ('villages where there is a church or manor/homestead of a landowner’)
and nouunokx (‘new settlement’) (Butos 1962 : 98). The settlements have a
various number of homesteads or houses (dgop), most commonly from one
to three. There are, however, villages with dozens of homesteads, such as
in village Puzzvina in Solomjanskoj (60) pogost, where the number of them
is 75 (POKV 1II 180).

Each homestead is inhabited by one or more taxpayers and their families.
The number of taxpayers in one homestead varies from area to area. In the
southern parishes, it is common to have only one person named per home-
stead whereas in the north, one homestead can be inhabited by many taxpayers.
For example, in the PuZzzvina village mentioned above, the inscription read as
follows: ”(n) Konaparko Makasbess, ChiHDb ero IlankpaTko, OpaTaHudb ero

Oradonko ViBamkossn”.!2

10 Translation: "Census tax book of Novgorod’'s Votic fifth'.

H Translation: 'Scribe books of Novgorod'.

2 Translation: (house/homestead) Kondratko Makavejev”, his son Pankratko, his nephew
Ogafonko Ivaskov'.
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The census book did not only keep record of the names of the peasants
living in the countryside, but it also documented the residents of towns and
ecclesiastical properties, as well as the servants in the manors/homesteads of
landowners. It is also noteworthy that not all the people mentioned in the census
book are taxpayers. Priests, artillery men, governors and communion bread bakers
are among those who are named. These people did not pay any tax, but their
salaries and duties are recorded, nevertheless. Women are mentioned only rarely.
For example, communion bread bakers are always women and are found in
almost all the parishes. Sometimes a widow is presented as the head of a home-
stead but even then, her deceased husband is usually named as well: e.g. "B1oBa
Bacnunmcra Mamkosckast >xena” (POKV 1T 113).13

As the personal names mentioned in the census book are in the focus of
this study, the following section will give an in-depth description of them.
Typically, names of taxpayers are presented so, that the first thing mentioned
is person’s given name and then comes a patronym: e.g. “Jsamko EpemBessn”
(POKYV 1200). Sometimes a patronym is replaced by a name that can be consid-
ered something like a parallel given name or a clan name: “VIBamko ¥Yckoit”
(POKYV 1218). Occasionally, a person can have three names and often the second
one seems to be one of non-Christian origin: "Cmenko Permyit JleaTres” (NPK
III 543). Furthermore, a taxpayer could have important features that were worth
mentioning, such as being the local tithe proctor* ("m e ¢ s T 11 x 0 it Odonacs
Cruposp”, POKV I 199) or a headman of local peasants ("Annpeiiko OHTOHOBB
crtrapocTa’, POKV II 144). Of particular interest for this study are the
ethnonyms referring to different ethnicities. One can find names like "Vramacs
Yo aguus’ (NPK I 508) and "Llapko Mk e p st 1 1" (NPK III 519).1°
Ethnonyms referring to Finnic tribes are discussed further in section 4.

2.1. Source-critical issues

In general, the most significant source-critical problems of the census book are
connected to the obscurity of how the names are recorded. First of all, the orthog-
raphy of names does not often correspond with the vernacular forms since the
scribes were adapting the names to fit in with the traditions of local adminis-
tration. The border region between the Diocese of Abo and Novgorod (= the
Grand Duchy of Moscow) is a good example of this. On the Swedish side, in
Kivennapa parish (Swedish Kivinebb), one can find many peasants with personal
names of Russian origin but most of them in different form compared to that
how they are presented on the other side of the border, in Kujvosskoj (46) pogost:
e.g. Levoska vs. Jlesonko, Iffua(n) vs. Heawko and Savo vs. Caska.'®

Scribes, who compiled the census book of Vodskaja, were clearly aware of
the earlier records that were done in similar standards. A comparison with the
edition made of the census book of Obonezskaja pjatina, originally compiled
in 1496, implies that the form of the inscription, including the orthography of

13 Translation: "A widow Vasilista, wife of Maskov’.

14 Tithe proctor = the one who collected ecclesiastical taxes.

15 The exact meaning of the ethnonym Chud is still unsettled, but general consensus is
that it has been connected to the Finnic speaking population living in Northwest Russia.
See Griinthal 1997 for more details. The ethnonym /Zerjanin refers to Finnic group that
has been inhabiting Ingria, i.e. areas between the rivers Narva, Neva and Volkhov.

16 Names have been obtained from a census document (Finnish savulucttelo) compiled
in 1545 (Viipurin ja Porvoon ladnien savuluettelo 1545 —1545 (Signum VA 5006, pages
32—38)).
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the names, is similar in both books (PKOP). In addition, despite the sheer size
of Vodskaja pjatina, many forms are similar in different ends of the region,
which again underlines how systematically the scribes were adapting the
personal names to fit with their traditions.

On the other hand, there are also many examples of recorded personal names
depicting local variances. This applies especially to the northern and western
parts of Vodskaja pjatina that probably had a considerable Finnic speaking popu-
lation. In those areas, one can find names that are probably Finnic forms of
common Russian ones: e.g. Mukkyii < Muxu(gopux), Heanryiika < Hean and
Antyii < Andpeii (see section 4.2). Similarly, there is a small variation within the
typical Russian names as well. For example, in some instances, the vowels a
and o were used irregularly in the beginning of a name (e.g. Andpeiiko vs.
Ondpeiixo) or in the end (Heawio vs. Heawxka). It must be emphasized that
this kind of variation might be caused by 19" century editors as well.

The original census books were found in the archives of Moscow in the
19% century. The Archaeographic Commission, which was a subgroup within
the Academy of Sciences in St. Petersburg, started the editorial work. The first
edition that was made (1836) covered the census book of Derevskaja pjatina
from 1495—1496. Next, the commission began work with the census book of
Vodskaja pjatina. First and second parts were published 1851 and 1852. The
third part was printed in 1868.

The editions of 1851, 1852 and 1868 do not fully match the original docu-
ments. Original documents were written in language that is called a Russian
chancery language. It was developed for the purposes of the Muscovite govern-
ment and its need for bureaucratic documentation (Worth, Flier 2012 : 32). In
order to make content of the census book comprehensible for the mid-19t
century readers, editors could not copy original text as it was. Since some
letters had changed their form or were not in use anymore, the editors trans-
formed them into their mid-19% century equivalents. Editors have also supple-
mented words that had missing letters. Furthermore, one must remember that,
as the original documents included over 300 years old handwritten text, it is
likely that there are some letters and words that the editors have misunder-
stood. The process of editing is described more broadly by Nevolin (Hesonuu
1853 : 4, in Appendix 1).

As stated above, details of two pogosts were lost during the editing process.
Furthermore, editors state a few times that some pages or details are missing.
Likewise, the editors have misplaced some pages. Despite the errors and losses,
most of the original census book has survived to this day.

3. Methods

Below we go through the most important methods used in the present study.
In the first and second sections, we explain how the research material was refined
and harmonized and processed into area-by-name frequency tabulations. In the
third section, we describe how these tabulations are further processed into pair-
wise distance matrices, where each area is compared for similarity against each
other area. To explore how different choices on a very basic level of modelling
nomenclatures affect the clusters, we have compared results obtained from two
different types of pairwise distance matrices; one where the distances are based
on Jaccard index and the other where it is based on Euclidean distances.
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3.1. Data compiling

First, editions of the census book were obtained as scanned PDF files (see exam-
ple in Figure 1).1” These were transformed as editable copies by using OCR (=
Optical Character Recognition) software Abbyy. The program read the original
mid-19t" century Russian text adequately with its old Russian alphabet package.
Nonetheless, there were many minor mistakes which required manual correc-
tion and cleaning. One of the biggest problems was the variation in the print
quality. Some of the sections of the material had inferior quality, due to their
age but also to variation in material aspects of the texts such as ink and paper
quality. This caused the OCR to produce somewhat uneven results. The print
quality was better in the 1868 edition (NPK III) but was not flawless there
either. This particular edition, on the other hand, had two columns printed
close to each other on the same page, which also caused problems for the OCR.

Aepesua Ilozuypt. (&) Osexcsiiko Hesan , (a) Oopenro aa Ky-
semxo Msawrons, (4) Optfioxso Oeonaons, (2) Hsamxo, xa pmaxa,
aa Hioaxa, aa Heamxo x Kapnuxoss: asta, (1) Osapedxo Owum-
@oposh, (1) Muxar s Crenanxo ¥samkossl, (&) Makoaxa Awxoss,
aa cman ero Tepewxo, (&) Poausoumo Crexmoes, (a) Osexcsiixe

. Baxryit, (a) Tuwomnxa KOznosr, (a) Omeasanxo Aewewnuns Yexa-
4081, (&) Heamxo KyssMums, (a) Onapedico Heswmnoss,. (&) Upuasa
Knpewa, aa cmus ero Bacsxo, (4) Ipuaxa Awmxosn, (a) fuxo
YcrRuosL; ABAANaTE M TPH AYKH. '

Aepesnn flusxora wa pruyn na Kupreusv. (a) Mavesino Iaxo-
moss , (a) Crenanko Aa Bacsko Hcaxoswi, (a) Kepraxo Hosasess,
(a) JAesonxo Cremanosr , (&) Muxaar Hcaxoss , (1) fmmo Kyas-
muHs , (4) Muxsiiko Pesorosr Bocus AyNowE.

~ Aepesna node I'opoduwoms. (a) fAwxo Hsamkossn, (k) Tumomsa
Osasesn , (4) Epemka Mexutuus; Tps ayka.

Figure 1. An example of a page in the edition of the census book (POKV II 127).

Excluding introductions, prefaces and such, these three editions consist
of 1,111 pages, of which 480 pages are in NPK IIl and printed on two
columns. Since personal names are in the focus of this study, we concen-
trated on correcting OCR-errors related to them. Some of the sections of the
text were displaced by the editors and required some manual work to align
the pogosts and their respective records.

After the initial corrections, a Python script was written to harvest the
personal names. This was based on exploiting the systematic formalities in
how most of the names were presented in the census book. The script
looked for abbreviations ds. and 0. and extracted all following capitalized
words until section end markers ”.”, ;" or 7:”.18 As an output, a name to
pogost matrix was produced, which held the raw frequencies of each word
in each pogost.!?

17 Pdf-files were retrieved from https://www.aroundspb.ru/ perepisnaya-kniga.html.
18 Abbreviations de. and 0. refer to word deopa 'house, homestead’.

1 The town Ladoga gorod (53) includes nearby town Volo¢ok Svanskoj (in Finnish
Suvannon Taipale) as well.
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As the data had still some OCR-errors and expressions that were not
names, a data wrangling program OpenRefine was used to do further correc-
tions. For starters, all name forms shorter than four characters were removed
as there were no personal names consisting of three or less letters. Further-
more, nouns that were not names were removed. This meant discarding expres-
sions that described person’s special feature or profession, such as being a
widow ("BmoBa”) or working as a deacon ("miaxp”). For some reason, editors
followed inconsistent conventions in capitalizing these non-name nouns.

In addition, some orthographical and morphological harmonization was
done on the data. The letter & was cut from the end of bynames, where it
denotes plurality: e.g. “Penko, ma Cenka Muxanessr” (POKV I 1). Similarity
of so called soft and hard signs, » and » caused some problems. The latter
one was removed as it has no phonetic value in contemporary Russian and
was not used in the original documents (Hesounn 1853 : 4, in Appendix 1).
The soft sign » was also removed because it was absent in the original docu-
ments and it had been used inconsistently by the editors. The letter & (yat) is
rarely used in personal names but nevertheless, it was changed to e (as it is
in contemporary Russian) since it was often confused with soft and hard signs
(» and ). Furthermore, the letter o (fita) was often erroneously recognized as
o or e. As it is only found in NPK III and only in the beginning of certain
names, which all are also written with @ (e.g. "©enko” vs. "®enxo”), it was
replaced with @.

The second phase was more time consuming as most of the erroneous
orthographies were corrected. Orthographies of all names, which had two
or more occurrences after the above-outlined changes and corrections, were
systematically evaluated. Names with only one occurrence were not scru-
tinized, as it would have been too time consuming. We do not describe all
of the OCR-errors here that were found, but most of them were caused by
the similarity of certain letters, which generated problems for the OCR-
program (e.g. u/ii and 6/86). In these cases, the correct orthography was
sought in the census book editions and accordingly, OpenRefine was used
to change erroneous forms to correct ones.

After the corrections were made, the number of name types (= name
variants) was reduced from 4942 to 2748. The overall number of name tokens
dropped as well: from 36,405 to 35,726. Of the name types, more than half
(1484) have only one occurrence. The refined and harmonized name data
is published as supplementary material in open-access repository Zenodo
(Raunamaa, Kanner 2021).

3.2. The number of names in pogosts and the division of the name data
into areas

The number of name tokens in each pogost varies immensely. Pogost 1zorskoj
(51), for example, has almost 2000 name tokens whereas Kositskoj (10) has only
24. Such a significant difference in the number of names would obviously affect
the distance measurements and clustering results. This mainly involves the
metrics used for computing similarities between pogosts: Jaccard index espe-
cially, but also Euclidean to some degree, assigns more similarity to vectors or
sets of roughly equal size (see the next section for more details about the clus-
tering methods). This was also shown by a preliminary experiment: visualizing
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the pairwise similarity matrices in two-dimensional charts using MDS (multi-
dimensional scaling) corroborated that pogosts with low numbers of names
were outliers (with both metrics) and, accordingly, shared little similarity with
the rest. In order to have the name data divided into quantitatively more
balanced groups, smaller pogosts were merged into larger groups.

The new division of areas was based on administrative factors, rather than
linguistic or cultural. The merging was done by combining pogosts belonging
to the same uyezds (‘counties’), the administrative level above pogost, into
groups of around 1000—2000 name tokens. Within the uyezds, adjacent pogosts
were placed together. The only exceptions were Ilomanskoj (59) and Solom-
janskoj (60) in the northern part of the study area. These two are joined although
they are separated by the pogost of Serdovolskoj (58). As a result, names were
now distributed into 24 areas, depicted in Map 3. The map also displays the
total name token frequencies across areas: dark areas have the most whereas
lighter ones have less name tokens per area. Appendix 1 shows how the pogosts
are distributed into areas.

Map 3. Pogosts merged into 24 areas. Areas are numbered and explained in
Appendix 1. The dark areas are the most densely filled with names per area
whereas the lighter ones are less.

3.3. Clustering methods

One of the main aims of this article is to see how medieval personal name
usage can be studied through clustering algorithm. As far as we are aware,
this has not been done before. Thus, the process has been much about
comparing the results obtained using different parameters for our clus-
tering workflow.

The data used for calculations is described in section 2. As we did not
go through the orthography of those names systematically that had only
one occurrence, we have excluded them from the clustering process. Thus,
the total number of name tokens included is 34,242.
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In previous studies, different distance metrics have been applied to different
tasks when studying different linguistic phenomena. For example, many vector
space models of word distributions (cf. e.g. Turney, Pantel 2010) rely on
Euclidean or cosine distances, while Jaccard index is often used to compare
similarity of word sets. Relevant to our study, Honkola, Santaharju, Syrjanen
and Pajusalu (2019) used Jaccard index (= similarity coefficient) to evaluate the
independence of the studied lexical features before distance based clustering.
L1-based distance metrics (such as Manhattan distance) are rarer, as are metrics
comparing probability distributions (such as Kullback-Leibler divergence).

We ended up having two different distance measuring metrices: Jaccard
index and Euclidean distance. Both have their own peculiarities that must be
taken into consideration while analysing the results. Jaccard index is a measure-
ment of set similarity, where the two sets are compared by calculating the ratio
between their intersection and union. We applied this measurement to compare
the similarity of name types between individual areas. Since name distribution
behaves quantitatively in many regards in a similar fashion to other word
frequency distributions, it is not surprising to find a deep power curve in the
name distributions. This means that in each area there is a small number of
highly frequent names, relatively modest number of names from middle
frequency band and a long tail of rare names. The Jaccard metric loses the
information about this structure and treats each name type equally. This means
it will relatively assign more weight to the low-frequency name as a group due
to the simple fact that they far outnumber the more common names.

Euclidean distance, in turn, is based on frequencies (in this paper, we consis-
tently apply the designation Euclidean distance to indicate Euclidean distance
between L2-normalized unit vectors).?’ In Euclidean distance, the frequencies
of each name type in each pogost are treated as vectors and the difference
between two entries (areas) is measured as the difference between those vectors.
Mathematically, this difference is equal to the distance between two points in
a multidimensional coordinate system. Euclidean distance in normal vector space
is computed as the square root of the sum of squared differences over the
dimensions of the space. It is important to note, that due to this property, the
Euclidean distance amplifies the weights of dimensions with big differences.

In conclusion, these two metrics weigh frequency bands of the name distri-
butions in dramatically different ways. As Euclidean distance skews towards
the high frequency band, it is suitable for inspecting the most common names
(i.e., Russian names), while Jaccard gives relatively more weight to the frequency
bands where the rarer names reside (i.e., Finnic names). The outcomes are
presented in the form of pairwise distance matrices (Appendix 2a for Jaccard
and Appendix 2b for Euclidean), where each area is compared for similarity
against each other area.

20 Instead of more commonly used cosine, we used Euclidean distance of L2-normalized
vectors. They are not mathematically equivalent, but they do have rank-preserving rela-
tion. This means that the order of most similar to most dissimilar areas is not changed
regardless of whether the calculation is done using cosine or Euclidean distance. The
choice between the two might have a light effect on clustering scores, however, as the
actual distances are not equal and the actual distances are used in clustering. Cosine
slightly condenses the distances in near and far reaches of the scale compared to
Euclidean. The Euclidean then results in somewhat more conservative scores in the
extremes, which we saw as a good thing. In addition, the impact of each dimension on
the overall distance is simpler to calculate in Euclidean than it is in cosine.
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Clustering process was performed by Hierarchical Agglomerative Clus-
tering (HAC) (Kaufmann, Rousseeuw 1990) algorithm from the Python machine
learning library scikit-learn. It proceeds by taking the pairwise distance matrix
(Appendix 2a or 2b) as an input and by coupling vectors to their closest neigh-
bours. If the closest neighbour is a previously formed group, the exact proce-
dure how the distance to that group is calculated is given as parameters to
the algorithm. These parameters were selected to fit the slightly different nature
of the two pairwise distance matrices: War d’s for Euclidean matrix and
averaged forJaccard. While not exactly mathematically equivalent, they
both seek a kind of centre point for comparison when linking clusters together.

Hierarchical Agglomerative Clustering process has a known effect of some-
times introducing artificial cluster borders, especially when it is applied to
cases where the studied phenomena show more gradual than discrete differ-
ences (Hyvonen, Leino, Salmenkivi 2007 : 283 —285). Linguistic variation across
geographical areas is usually this kind of gradual phenomenon. This feature
of HAC is taken into account and discussed when we have felt it might have
affected the outcome.

To avoid unnecessary repetition, expressions Jaccard procedure and
Euclidean procedure are used from now on to refer to workflows, in which
the distances are measured by Jaccard index or Euclidean distance. The
linkage method (applied in hierarchical clustering) is either average or the
Ward’s method respectively.

4. Results: an overview of the personal names

In the following section, an overview of the personal names attested in the
study material is given. First, we present the most common names, and then
the names are shortly analysed in the light of semantics and morphology.
Next, Finnic names and personal name suffixes attested in the data are intro-
duced and last, a map with Baltic-Finnic ethnonyms is presented.

4.1. Most common personal names within the census book of Vodskaja pjatina

Table 1 depicts the 20 most common personal names within the study mate-
rial. It is easy to notice that name forms Heawixo and Heawxos, which are
derived from the name [van, are the most popular ones in each area. Similarly,
it is notable that all the names are connected to Christianity (Ilerposckuit 1980;
Cynepanckas 2010). The number of 20 most common personal names is 9398,
which means that they cover about 26 percent of all names.

In the scope of this article, we cannot deal with the morphology or seman-
tics of the names in depth, but some remarks are necessary. Starting with the
latter, it can be stated that most of the names have been semantically obscure
for their users, as most of them originate from Greek or Hebrew.

As seen in Appendix 1, most of the pogosts have saints mentioned in their
names, e.g. Saint Nicholas in the name of Nikol'skoj Sujdovskoj (28) pogost. The
saint name used in the name of the pogost was usually derived from the name
of local church or monastery. It does not seem, however, that the name of a
local saint would have affected people’s way of giving names. For example, in
Sujdovskoj pogost, the name Nikola and its variants (e.g. Muxyaxa, Hukyaun,
Huxkyrtun) were no more popular than in adjacent parishes.
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Table 1
The 20 most popular personal names divided into areas
(OA = Overall number of names)

Name OA|1(2|3|4|5|6|7|8|9(10(11|12|13|14|15|16|17|18|19|20|21|22|23|24
Heawro (1704 74 58 75 59 77 85 86 68 56 78/ 69 62 48 95 81| 56114 66/ 79 54) 45/ 88 76 55
Heawkos | 957 46 22 26/ 40 34 60 30 42 48 46/ 39 41 25 39 25 28 51| 30 35 28 32| 66 75 49
Pedko 757, 221 221 21) 27| 39 20 28 27| 21) 38 32 26 28 44 27| 28| 61| 35 32| 25 25 42 38 49
Backo 657 16 15 21) 13 25 41 35 21) 18 27| 18 30 § 29 24 24 59 29 32 35 28 41 42 26
["pudka 532 12 13 28 11 20 29 29 15 14 18 19 9 13 20 29 12 30 13 22 15 22 60 55/ 24
Muxurka | 405 18 9 13| 12 11 16/ 16 8 18 26/ 19 23 19 20 12 16 26/ 18 11 8 12| 24| 27 23
Backos 411 131 10 10, 2/ 21) 14 15 13 13 7] 15 26 4 20 17| 26| 34 20 17 21 15 36 25 17
Pedkos 396 26 8§ 10 20 15 27/ 13 7 12/ 22/ 14 18 12/ 10 7] 20 31| 14 18 16 10 28 23 15
Andpeiixo | 369 20 15 20 20 20 14 7 27 9 17 9 23 18 17 11] 8§ 26/ 12/ 21 10| 7] 16 13 9
Kyszemrxa | 360 11 12/ 10 12 10 16| 14/ 16 20| 12/ 15 14 11 27 9 19 27 16 19 14 11| 1§ 19 8
Muxan 326/ 14 10 12/ 15 11] 131 15 23 6/ 6 19 19 8§ 10 13 18 15 19 19 17, 10 10 13| 11
["pudun 318 17 6 11) 11) 14 12 18 10 10 19 16/ 11| 15 19 20 2 14 6 14 8§ § 22 19 16
[aaka 311 9 10 10 13 2 10/ 19 17, 16/ 13 9 21} 12 16/ 10 10 16/ 15 11 14 11} 20 12 15

Crenanxo | 311 10 10 14 12/ 120 14 170 9 8 170 7113 7 9 13| 5 24 9 12/ 15 11 24 25 14
Maxcumko| 297/ 8 9 10 14 10 20 10 16 7, 11 12 14 7 120 8§ 7 14 9 19 10 13 30 13 14
Wkyw 294 9 81719 16 8§ 523 111414 9 4 6 7 5 514 13 5 7 36 17 22
Cenka 263 6 13 16) 7116 6 9 16 7 815 8§ 42023 41013 4 9 71519 8
Kysmun 2511 9 9 7 5 8§12 3241312 1 8§ 6 § 6 14 26 18 18 11] 613 9 5
Tumowrka | 243 6 210 411 517 9 10 1412 9 4 6 5 12 19 5 4 13 10 26 20 10
Cenkun 236 8 6 7 911 7 513 412 9 8§ 61§ 13 41512 9 12111219 6

The habits of scribes played important roles and affected the morphology
of personal names attested in the census book. As mentioned in section 2.1,
scribes followed traditions according to which they adapted local variants of
names into written forms. However, the adaptation was not always congruent.
For example, in pogost Dudorovskoj (50), one can find eight occurrences of the
name Asnekceiiko and three occurrences of its variant Osekceiiko. These kinds
of minor obscurities could be caused just because of medieval scribes or 19th
century editors had made mistakes. On the other hand, there are numerous
examples of intentional variation as well: like in the case of names Backo and
Baciok, both of which derive from the name Vasili.

Almost all the names in Table 1 are diminutives. This emphasizes how the
state officials named ordinary people in the late 15" century. Part of the recording
tradition was that the social background of a person was underlined by the
way their name was written (Cynepanckas 2010 : 14—15). A good example of
this is the most popular name IMsamko, which is the diminutive form of Hean
(Ivan). The name Hesan is only seldomly used to name peasants. On the other
hand, Hean is often mentioned within the census book but referring to
landowners or to the Grand Duke Ivan III. Similarly, priests are not called by
diminutives but always by their "proper names”, e.g. nont Casa (POKV II 33)
and nonsv Kysvma (POKV II 121).2!

4.2. Finnic names and personal name suffixes in the names

The next section will deal with the Finnic names and features that are found
in the material. Names searched were chosen on the basis of studies that have
concerned the Finnic personal name elements found in census books regarding
2 [Tonv 'priest’.
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the areas of Onega (e.g. Kapiosa 2014; CoGoxes 2017) and Votic fifth (e.g.
Hosoxxmnos 2004; Ynducos 2019). Of all the possible Finnic names, we approved
those that have an extensive distribution in former and modern Finnic areas,
i.e. Estonia, Finland and Northwest Russia (cf. Stoebke 1964; Raunamaa 2020).
Thus, the following 20 Finnic personal name elements were chosen: Auvo, Hima,
Hyvd, Tha, Ika, Ilma, Ilo, Kaipa, Kauka, Kylld, Lempa, Mieli, Monta, Nousia,
Fdivd, Toivo, Uska, Valta, Vihta and Vilja. Names were searched by reading
through the census book page by page. Then, the different kinds of letter combi-
nations, which could originate from Finnic personal name elements, were
searched from the processed name data. Altogether we found 327 names that
were considered Finnic. Table 2 presents these names and their overall numbers.

Table 2

The Finnic personal names attested in the material and their overall numbers

Name OA

Assyc 1 |[[asxa 1 |Heamos 2 |\Hanoiitees 1 Vlemour 5 [Toiisan 4
\Assycos 2 |[Tumyii 1 |Heamyes 5 \Hmontees 4 \Jlemoutko 2 |Toiisanros 3
Assywios 1 |Heasenes 3 |Heamyii 2 \Hmotrees 1 Jlemoutos 17 |Toiisac 3
Asycos 1 |Heasun 1 |Hzandos 1 |Huanos 3 \lemoies 7 [Totisacos 1
Banauros 1 |Heaiino 2 \Heanoyes 10 |Kaseyes 1 Viemoyes 3 |Toiisat 4
Bueytos 1 |Heaxun 2 \Heanoyii 2 |Kaseyii 1 Mandun 1 [Totisatos 4
Bunayes 5 |Heana 5 |Heanos 1 |Kauoun 3 Manoyxun 1 |Toiieon 1
\Bunayii 1 |Heanaun 8 |HaamnTos 2 |[Kauoyes 1 Meaur 1 |Toiisot 3
Bunsk 6 |Heanxa 3 |Hearyes 1 |Kakueandoeé 1 Meauroe 1 |Toiieyes 6
Bunsxen 1 |Heankun 2 |Heaueii 1 |Kawaneres 1 |Hossees 2 [Toiisyii 2
Buaskun 7 |Heanxo 23 |Heona 10 |Knaonar 1 |\Hosseii 1 [TotieyTroe 4
Buaswos 1 |Heanxos 1 |Heoaun 7 |Kosko 1 |Hosseiiko 2 Yckan 5
\Buxtees 1 |Heanos 5 |Heonxa 9 |Kioanertun 1 [Hos3uwu 1 Vekanun 1
Buxtumxo 1 |Heaatac 1 |Hxamen 1 |Kionaara 1 \Hos3yes 6 |Yekaako 1
Buxtyes 5 |Heanracos 1 |Hameneoyes 1 Kioanares 1 |Hoe3yii 1 Yexanoe 22
Buxryii 6 |Heamac 11 |Hamos 1 |/lemoeii 2 |Hoesyiiko 1 |Yckoii 1
Buxryiiko 1 |Heamacos 2 |Hamyes 3 |Jlemoeiixo 2 |I1a63eii 1|Yyaayes 1
[aseanyos 1 |Heamenes 3 |Hnoii 4 |/lemoux 1

The distribution of the Finnic names is presented in Map 4. It shows the
number of names in each area. The darker the shade, the more occurrences
there are in the area. The map shows that the Finnic names concentrate in the
northern and western parts of Vodskaja pjatina. The number of Finnic names
is especially high in the two western areas consisting of the pogosts Kargal'skoj
(22) and Toldozskoj v Cudi (37) and of the town Jama (35) (with its surround-
ings). This distribution is in line with the earlier studies regarding the spread
of Finnic personal names (Hoso>xnnos 2004; Ynoncos 2019). Nevertheless, Finnic
names are only a minor part of all the names in the areas mentioned.

Finnic features can also be observed in the morphology of names. We
detected that the distribution of names ending with -yii (-uj) (or in the case of
patronym -yes (-uev)) is in accordance with the spread of Finnic personal names:
Both concentrate in the northern part of Vodskaja pjatina and especially in its
westernmost regions.??> Clearly, the ending is comparable to the old Finnic

22 Names containing the diphthong -yii (-ij) were reviewed manually, since some of
them are probably not connected to the Finnic personal name suffix -0i, e.g. the name
Manyiinuk. Patronyms with the ending -yes were similarly examined. The rule of thumb
was that if the name was attested as a given name as well with the ending -yii, it was
then considered having Finnic ending: e.g. Huyes > Huwyii.
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personal name suffix -o¢, which has been attested in many ancient personal
names and place names (Myunonen 2008 : 185). Map 5 depicts the number of
names with the Finnic personal suffixes -yii (-uj) and -yes (-uev) within the
areas. The darker the shade, the more occurrences there are in the area. Altogether,
there are 305 names containing this suffix, of which the most popular are:
Tumyes (12 occurrences), Heandyes (10) and Muxxkyii (8). Of these, 77 names
are also Finnic personal names, e.g. Heandyes, Buxtyii, Hoesyes and Toiisyii.

Map 4. The number of Finnic personal  Map 5. The number of names with
names within areas. the Finnic personal name suffix -uj
(or -uev) within areas.

4.3. Finnic ethnonyms

The late 15th century distribution of Finnic people can be further investi-
gated by placing the ethnonyms referring to Finnic tribes (Hoceparnumn,
Hneepes, Kopeaanun, Kopeaanuu, 9rodun and Bowko) on the map (Map 6)
according to the villages where they have been attested in the census book.??

2 Some of the villages mentioned in the census book could not be placed accurately
on the map. However, the census book often gives hints as to the whereabouts of villages.
For example, it is possible to identify the neighbouring village or a natural landmark
near and thus, locate the village relatively accurately on the map. If this has not been
possible, a name is placed on the middle of the pogost.

2 Linguistica Uralica 4 2022 257
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Letter C refers to Chuds, / to Izhorians, K to Karelians and V to Votes.
There are altogether 51 names in Map 6.

Names referring to Chuds (Ywodun) are problematic since their meaning is
not certain. In the oldest Russian chronicles (e.g. Chronicle of Novgorod),
expression Chud clearly refers to people who lived in the contemporary area
of Estonia (Griinthal 1997 : 152). However, it has been suggested that the Chuds
of the census book were actually Votes (e.g. HoBosxunos 2004; UnGucos 2019).24
On the other hand, there is another ethnonym within the census book, Bowxo,
that probably refers to Votes as well (Hosoxxmios 2004; Ynomncos 2019). Even
more confusing is that, according to the census book of Selonskaja pjatina
from 1498, there were persons named as Bowxo and as Yiodun living in the

ST

-

|

L

Map 6. The distribution of Finnic ethnonyms attested in the study material.
C = Chuds, K = Karelians, I = Izhorians and V = Votes (Vosko).

24 Much of the discussion related to the connection between Chuds and Votes has been
presented by Griinthal (1997 : 159).
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town of Ivangorod (located near the western border of Vodskaja) (MIN 227 —
232). This indicates that these two expressions have had a different meaning.

It is also unclear if expressions such as Hocepanun or Kopeaanun always
refer to a person’s ethnic origin. As Appendix 1 shows, all these expressions
are also used in the names of pogosts (e.g. ToldoZskoj v Cudi, 37 and Nikol'skoj
IZorskoj, 51) and in the name of an uyezd (Korel'skoj ujezd). Accordingly, the
above-mentioned ethnonyms could refer to a person’s origins on a regional
level rather than his ethnicity. However, contrary to this idea, Chud-names are
also attested within the pogost Toldozskoj v Cudi. In addition, it is likely that
many of the inhabitants of these areas have been Finnic, as it will be proposed
in section 6.2. This means that a settler from the pogost 1Zorskoj has likely been
someone who can be considered both ethnically and linguistically an Izhorian.

Despite the issues, we can be fairly sure that the ethnonyms depicted in
Map 6 refer to Finnic people. As the scarcity of names indicates, ethnonyms
were used only in special occasions to underline a person’s difference compared
to his neighbours. This means that ethnonyms usually occur in places where
their bearers were a minority (cf. Psi6unnn 1997 : 43 —44). Thus, the ethnonyms
located in the southern part of the study area are not indications of these areas
being ethnically or linguistically Finnic, but they rather indicate that there has
been an internal migration from the northern parts of Vodskaja pjatina to the
southern regions. It is also interesting that none of southern persons with a
Finnic ethnonym as a byname has a Finnic personal name (~ first name).

The main concentration of ethnonyms referring to Finnic people is in the
western parts of Vodskaja. This is in line with the distribution of Finnic personal
names and personal name features as depicted in Map 4 and 5. The distribu-
tion of different ethnonyms is further analysed in section 6.2.2 while discussing
the connection between them and the clustering results.

5. Clustering results

This section focuses on the results of clustering. Since the results vary
depending on the metrics used (Jaccard or Euclidean), this section is divided
into two parts. First, we present the outcomes of Jaccard procedure and
subsequently, results of Euclidean are introduced in a similar manner. Both
outcomes are presented in the form of dendrograms and maps. Dendro-
gram visualizes how the algorithm proceeds by combining areas into clus-
ters. Maps (Appendix 3a and 3b) depict the outcomes at given points. To
limit the number of visualisations, odd counts of clusters and clusters larger
than eight were excluded from the maps. Thus, the numbers of clusters
(K) presented in the maps are two, four, six and eight.

5.1. Results based on the Jaccard procedure

Figure 2 shows how the pairwise distances obtained with Jaccard index are
clustered hierarchically. It is noteworthy that the variation across pairwise
distances obtained by Jaccard (Appendix 2a) is quite small: from 0.48 to 0.7.
This means that the areas share considerable number of their names as there
are no distances above 0.7 and, second, represent mostly quite unique blends
of names (because no two areas have distance shorter than 0.48). Further, because
of the small margins in the distances, the analysis is less robust to data errors
such as OCR mistakes.
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Figure 2. Results of hierarchical clustering presented in the dendrogram. The
outcome is based on the Jaccard metric and average linkage method. Numbers
at the bottom of the figure refer to areas. The dendrogram is read bottom-up
as it visualizes the process by which the algorithm proceeds by merging areas
to larger clusters. The position of a merging of two branches in the y-axis shows
the distance between these branches.

Figure 3. Results of hierarchical clustering visualized in the maps. Clusters obtained
by using the Jaccard metric and average distance. The number of clusters (K) from
left to right: 2, 4, 6 and 8

There are, however, some clusters that evidently share similar pools of name
types. The group consisting of areas 22, 23 and 24 is one of them. Furthermore,
areas 8, 10 and 11 in the western parts of Vodskaja pjatina together with areas
3, 4 and 5 form groups that are close-knit.

It is noteworthy that the last cluster group to merge with the others consists
of two areas, 16 and 17, (the yellow cluster in Figure 3 when K = 2) that
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are not very close to each other as their pairwise distance is 0.59. Basically,
areas 16 and 17, while both outliers, are still closer to each other than to others.

The second to last cluster group to merge with the others is area 21 (blue
in Figure 3 when K = 4 or larger) in the Karelian Isthmus, which consists of
pogost Gorodenskoj (54) and towns Korel'skoj and Volocok Svanskoj (53). This
outcome is interesting, since within the Euclidean results, area 21 forms a rather
close-knit group with its neighbours (see Figure 4). However, area 21 is a special
case because of the names used among the dwellers of the two towns mentioned
above. A glance at their nomenclature shows that there are many names, both
first names and bynames, which are not found elsewhere. In the town Ko-
rel'skoj, such names include for example Hckpa, Aypaswin, bepdernes, bart-
koe, Jlactka and Ooaxymos. Although, many of these names are not part
of the clustering process as they occur only once, they indicate that nomen-
clature is different compared to neighbouring areas. A similar approach
can be applied to the areas 14 and 18 (green in Figure 3 when K = 8) that form
a cluster group that is far from others. The former of these contains the town
of Ladoga whereas the latter has the town and fortress of Oresek. Both of these
towns have many rare names and name forms.

In addition, it seems that the number of name types within each area affects
the clustering results. The last two cluster groups to merge consist of areas 16
and 17 and of area 21. These three areas contain the least amount of name
types (when names with one occurrence are excluded): first one has 280 name
types and the second 333 and the third 332. The difference in set sizes (= number
of name types within an area) contributes directly to the distance. The two sets
can overlap maximally only to the extent that the smaller set covers the larger
set when it resides entirely within the larger set.

In the last map in Figure 3, it is noteworthy that basically all the areas
containing only few or no Finnic names and name forms at all (see Map 4
and 5) are clustered together (dark green). The only exception is area 9 on the
coast of the Gulf of Finland. Most of the formed cluster groups are geograph-
ically cohesive, i.e. they are the result of combining areas adjacent to each
other. Irregularities of this aspect are discussed at more length in Section 6.1.

5.2. Results based on the Euclidean procedure

Figure 4 visualizes a hierarchical clustering process based on Euclidean
distance and Ward’s linkage method. The range of distances is larger (from
0.36 to 0.7) (Appendix 2b) compared to those obtained with the Jaccard
metric (Appendix 2a). This is to be expected, at least to some degree, because
the high-frequency end of names is likely to be less noisy while at the same
time likely to differentiate more between dissimilar areas.

As observed in the dendrogram obtained with the Jaccard procedure
(Figure 2), the most close-knit cluster group is found in the northern region
(yellow cluster in Figure 5, K = 2); especially the areas 22 and 23 have very
similar naming conventions. In addition, similar to Jaccard, the areas 16 and
17 form a cluster group (dark green cluster) that is far stretched from others.
This is to be expected as the nomenclature in these two pogosts has many
unique features noticeable to the naked eye. For instance, the name Mariok
is attested in these areas 11 and 14 times, respectively, whereas the average
number for it is 2.7 in other areas.
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Figure 4. Dendrogram structure: visualization of hierarchical clustering based on
Euclidean metric and Ward’s distance measuring. Numbers at the bottom of the
figure refer to areas. The dendrogram is read bottom-up as it visualizes the process
by which the algorithm proceeds by merging areas to larger clusters. The position
of a merging of two branches in the y-axis shows the distance between these branches.

Figure 5. Results of hierarchical clustering visualized in the maps. Clusters
obtained by using Euclidean metric and Ward’s distance. Cluster sizes from left
to right: 2, 4, 6 and 8.

There are another two close-knit cluster groups in the middle of the study
area: one that consists of areas 18 and 19 and another one of areas 14 and 15.
In the south, the two closest groups are formed from areas 2, 3 and 5 together
with areas 1 and 4.

In general, the results depicted in Figure 4 and 5 indicate that cluster groups
are geographically cohesive. This means that areas form clusters with their
neighbours or with those that stand close by. There are, however, some excep-
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tions, of which the most notable is the one consisting of areas 6, 7, 18 and 19,
depicted as the yellow group on the fourth map of Figure 5. North from River
Neva, areas 18 and 19 are the closest group and also adjacent to each other
whereas area 6 is in the east and area 7 in the west. The case of area 7, which
consists of the pogost Kargal'skoj (22) and the town Kopor'ja (21), is especially
intriguing, as it is the location where the Finnic names and features occur the
most whereas its counterparts within the cluster group have them significantly
less (see Map 4 and 5).

6. Discussion

The following part discusses the results presented in the previous section. This
is done in two parts. First (section 6.1), the success of the applied clustering
procedures, Jaccard and Euclidean, is discussed from a broader perspective:
how reliable they are mathematically, are the cluster geographically cohesive
and how the results of two different procedures compare to each other. In the
second section (6.2), we focus on the Finnic aspects of the clustering results at
the more detailed level as it is one of the best ways to investigate if the outcomes
are in line with other cultural-historical information.

In view of the above, it must be emphasized that there are not many histor-
ical resources that could be used to study Vodskaja pjatina’s cultural-historical
past. Basically, the best available source is the census book. This entails that
most of the studies dealing with the history of Vodskaja pjatina are largely
based on the same source as well. In addition, it should be remembered that
analysing over 500 years old data is complicated. Thus, the depictions of
Vodskaja pjatina’s past differ among the researchers. There are, however, some
generally accepted opinions that the comparative analysis can be based on.

6.1. Evaluating the success of the clustering methods

Based on the observations made in Section 5, the results obtained with Euclidean
distance and Ward’s linkage method are statistically more reliable and accu-
rate than those of Jaccard (and average linkage). Unlike in Euclidean distance,
where the pairwise distances between the areas are generally larger and the
clusters seem to merge in intuitive intervals, Jaccard distances have generally
smaller margins and the clusters are equally merged in tight margins of distance.
This means that the results are not very robust to random variation: even few
name types missing by chance or being erroneously allocated because of OCR
have a greater probability of affecting the whole outcome.

The reliability of clustering results can be evaluated also based on the
geographical cohesiveness of the produced clusters. Studies focusing on
regional variation in the use of surnames (e.g. Shi, Li, Wang, Chen, Yuan,
Stanley 2019; Sousa, Ginzo Villamayor 2021) indicate that the name-based
clusters are usually formed of geographically adjacent areas. In the case of
this study, both metrics produce some regionally fragmented clusters. Obvi-
ously, this does not mean that clustering would not have been successful,
but rather it stresses that the results must be evaluated cautiously.

On the other hand, both clustering procedures produce fewer incohe-
sive groups when the number of clusters increases. This means that the
more closely related areas are also geographically related. Furthermore, all
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the most close-knit cluster groups are formed of adjacent areas. Thus, it can
be concluded that the results of clustering seem to be most valuable when
looking for the closest clusters and areas from dendrograms and pairwise
distance matrices. The clusters formed higher up in the hierarchy can in
many cases be seen as artifacts of the hierarchical clustering algorithm.

Besides the mathematical and geographical aspects, the reliability of clus-
tering results can be evaluated by comparing the outcomes of Jaccard and
Euclidean procedures to each other. They are mathematically different, but their
purpose is the same: to find differences and similarities in the name usage.
However, they start from very different basic ideas about how the name usage
should be modelled. To some extent, it can be expected that within two areas
with similar name types (Jaccard), the most popular names would be alike as
well (Euclidean).

A look at the five most close-knit clusters of Jaccard (Figure 2) and Euclidean
(Figure 4) separately indicates that there are two groups common for both
metrics. The first of these is formed from the northern areas 22, 23 and 24.
Both results imply that these areas have shared similar names and naming
conventions. Another close-knit group, common to both metrics, is found in
the south, where areas 3 and 5 share similar nomenclature. Furthermore, the
case of areas 16 and 17 is interesting as well. Although they are rather far
stretched from each other according to the outcomes obtained with the Jaccard
index, their common feature is being distanced from other areas and groups
in the results of both metrics.

6.2. The clustering results and the Finnic past of the study area

Based on the results presented in section 5, it can be claimed that the naming
conventions of those areas that are located within the supposed Finnic terri-
tory (i.e., areas with Finnic nomenclature, see Map 4 and 5) are not particu-
larly similar and accordingly, there is no singular cluster group that would
cover the whole Finnic region.

On the other hand, taking a closer look at the maps in Figure 3 (obtained
through Jaccard), and especially at the fourth map where the number of
clusters is eight, reveals that the southern areas form a group that contains
approximately all the areas without significant amount of Finnic nomen-
clature. The only exception is area 9 in Ingria but it is not very closely
connected to the other areas within the cluster group as seen in Figure 2.
Based on this, it can be suggested that the pools of names were different
outside the supposed Finnic region.

The above-presented suggestion that the name types of southern areas
differed from those of central and northern parts of the study area could be
at least partly explained on the basis of historical reasons. First of all, the southern
areas had already been Slavinized before the end of first millennium (Ps6munn
1997 : 3—7) whereas in the central and northern parts of Vodskaja pjatina, the
level of Slavic influence varied by region. Central and northern areas (espe-
cially those south of the Karelian Isthmus) were culturally heterogeneous in
other ways as well. For instance, archaeologists have suggested that, on the
southern coast of the Gulf of Finland, medieval graves and/or artifacts in them
have features that have been considered as Estonian, Izhorian, Karelian, Slavic
and Votic (Kriiska, Tvauri 2007; Konpkosa 2008; Copokmna 2008).
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However, it can be claimed that the described division into northern
and southern naming conventions is not only based on the distribution of
different ethnicities or linguistic groups but also on geographical differ-
ences. The landscape south of the Izhora uplands is characterized by many
wetlands, which spread to the river Volkhov in the east. Geographical condi-
tions are with all probability the main reason why the population density
is so low in that region (see section 3.2). Wetlands formed natural borders
between different cultural spheres and accordingly must have had an impact
on the spread of naming conventions as well.

It is also good to notice the referring to those areas that contain Finnic
personal name elements as Finnic region is questionable since the number of
Finnic names and names with the suffix -uj is relatively small compared to
other nomenclature. For instance, in Kargal'skoj pogost (22), the combined
number of Finnic personal names and names with the Finnic personal name
suffix -uj (+ patronyms -uev) is 119, whereas the overall number of names is
1529.% Thus, approximately eight percent of the names can be considered
Finnic. It is evident that the Finnic names and name forms is so low that they
have only limited impact on the outcomes of clustering and especially on
those based on the Euclidean metric (see section 3.3). The results obtained
with the Jaccard metric do not depict the spread of Finnic nomenclature with
complete truthfulness either. Since the data used for clustering does not include
names which have only one occurrence, many of the Finnic name variants
have been excluded, as they are only mentioned once.

It is, nevertheless, likely that, especially within the northern and western
regions, the Finnic population has been higher than what the personal name
data suggests. This claim is partly based on the substantial number of Finnic
place names in the census book (cf. Unbucos 2019). Furthermore, two historical
events provide additional evidence for the claim. First, in the 1440s, the Teutonic
Order transferred approximately 3000 inhabitants of Western Ingria to Cour-
land. This Votic speaking group, which was called Kreevins by local Latvians,
continued to exist near the town Bauska in Southern Latvia until the 19" century
(Rank 1960 : 10—16). Second, during the 17th century, many Orthodox Kare-
lians emigrated from the Karelian Isthmus to the Tver region to escape contin-
uous wars and Swedish occupation. Descendants of these people have preserved
their Karelian identity to this day (Saloheimo 2010).

It is difficult to evaluate the impact the forced emigration of 1440s had on
the cultural and ethnic situation of Western Ingria. Nevertheless, this event
proves that, at least in the beginning of 15" century, the area had a substantial
Finnic population. Furthermore, it is possible that the heterogeneity of the clus-
tering results regarding the Western Ingria depicts the cultural and social turmoil
that was caused by the settlement vacuum of 1440s. The case of Karelian emigration,
however, is a clear evidence of the Karelian Isthmus being culturally and linguis-
tically mainly Finnic at the end of 15" century when the census book was compiled.

In view of the above, it seems likely that most of the late 15" century Finnic
inhabitants in Vodskaja pjatina did not have Finnic names or that these names
were not used for administrative purposes. In other words, the majority of
Finnic people had typical Russian Christian given names. This aspect is
also addressed by Novozilov (Hosoxxmos 2004).

% Some names are included twice since there are a couple of Finnic personal names
containing the Finnic personal name suffix -u;j.
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An important question for the present study is whether the names (both
Christian and Finnic names included) and their frequencies within the areas
of supposed Finnic presence differ from the other parts of Vodskaja pjatina.
As noted earlier, there is no singular cluster group that would depict the
spread of Finnic nomenclature. On the other hand, at the more fine-grained
level, there are some cluster groups that could be connected to specific Finnic
tribes. These are discussed next.

6.2.1. Karelians, Karelian Isthmus and clusters

The correlation between a group of areas with similar naming conventions
and a Finnic tribe is the most significant in the case of Korela uyezd
(county’) (areas 20—24). Especially the Euclidean results indicate that these
areas formed a close-knit group in light of personal names. This is in line
with the historical assumptions as well. Karelian culture must have still
been solid in that region, as it stayed relatively independent until the end
of the 13% century when according to the Chronicle of Novgorod it was
conquered (Forbes, Michell 1914; Lang 2020 : 224). In addition, descendants
of those immigrants and refugees that migrated from the Karelian Isthmus
to the Tver region in the 17" century have retained their ethnicity and
language to this day (Saloheimo 2010).

The area of Karelian naming culture, the uyezd of Korela, is further
split into two parts when the number of clusters increases (Euclidean). The
southern part consists of the areas 20 and 21 where, according to the census
book, the main tax unit is obZa (= amount of seeds sown, ooaca). In the
three northern areas, 22, 23 and 24, the lifestyle was probably based more
on hunting, fishing or slash-and-burn cultivation since the local taxation
was not based on 0bZa but on unit called luk (1yxv), which referred to an
adult man capable of paying taxes (Ronimus 1906 : 64).2

It is intriguing that the region south of the uyezd of Korela, namely
areas 18 and 19, do not have similar naming conventions with adjacent
Finnic areas according to the clustering results (especially those of Euclidean
metric). Areas 18 and 19 have their closest counterparts more in the south
(see e.g. the third map, K = 6, in Figure 5). In addition, in area 18 at the
River Neva, the number of Finnic names and features is small compared
to its neighbours (see Map 4 and 5).

Traditionally, the southern Karelian Isthmus (i.e., areas 18 and 19) has been
considered being ethnically Izhorian during the first centuries of the second
millennium (e.g. Pabunun 1997 : 62—63). This assumption is reasonable, but
there are, however, also reasons to believe that the region was ethnically more
heterogeneous than previously thought and, as the clustering results suggest,
had intricate connections with the southern regions.

First of all, the southern Karelian Isthmus is almost completely empty
of such late Iron Age or medieval archaeological finds that could be connected
to permanent settlement (Copoxmu 2008). This does not mean necessarily
that the region was uninhabited at the turn of the second millennium, but
at least it indicates that it has differed culturally from the northern part of
the Karelian Isthmus, where late Iron Age settlement was dense (Saksa, Uino,
Hiekkanen 2003; Raunamaa 2020 : 127).

2 Qriginally syk 'bow’ probably referred to a man who is capable of shooting a bow.
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Furthermore, it is obvious that the Neva River and its surroundings were
militarily and commercially important to Novgorod and later the Grand Duchy
of Moscow. Accordingly, the castle of Oresek together with the surrounding
town at the head of the Neva River was an important place as well. It is likely
that many of the local inhabitants had been assigned there. The census book
separately names military experts such as gunmen (nuwaavnuxu) and siege
equipment engineers (or gatekeepers) (6opoTruxu). Furthermore, in the
surrounding countryside in pogost Spasskoj Gorodenskoj (45), 20 homesteads
were inhabited by special persons (nobles, knights etc.) who, in all probability,
were transferred to the place for military reasons (see Martin 2007 : 239). As
mentioned earlier in section 1.1, after finishing the annexation of Novgorod,
the Grand Duke of Moscow replaced the previous landlords of Novgorod by
his trustees from Moscow (Kepsu 2015 : 15). Thus, it is likely that these
Muscovites were followed by people like military personnel and other trustees.

To conclude, in the light of above, there are reasons to believe that areas
18 and 19 were culturally and ethnically different from their neighbours.
Neva River with its surroundings was commercially and militarily impor-
tant and consequently, its ethnic, linguistic and anthroponymic composure
was more heterogenous compared to areas of Korela uyezd (20—24).

6.2.2. Izhorians, Votes and clusters

The question about the connection between the clustering results and the
two other Finnic tribes mentioned in the ancient Russian sources, Izhorians
and Votes, is more complex. The first of these tribes, the Izhorians, is believed
to have inhabited a region spreading from the southern Karelian Isthmus
to some tens of kilometres to the south and southwest of the River Neva
whereas the other tribe, the Votes, probably resided in the western parts
of the study area (Frog, Saarikivi 2015). In addition, a group called Chuds
could be added to the list as it is mentioned many times in written sources,
of which the census book is a good example. Within the census book, the
ethnonym Chud (9100unv) clearly refers to people living in the western parts
of Vodskaja pjatina against the border of Estonia and Livonia. It is possible
that the Chuds of the census book were actually Votes (see Map 6 and
section 4.3 for more details).

South from the Neva River lies the pogost 1zorskoj (51 = area 17), which,
in all likelihood, has been originally the core area of the Izhorian ethnos
(Lang 2020 : 225—226). It is also an area that is only grouped with its western
neighbour, the pogost Dudorovskoj (49 = area 16) (by both clustering proce-
dures). In addition, no ethnonyms occur in the pogost Izorskoj that refer to
Izhorians, and its neighbour has only one such (i.e., Izhorians were not consid-
ered as outsiders in these areas) (see section 4.3. for more details). In conclu-
sion, the cluster formed from the pogosts Dudorovskoj and IZorskoj might
reflect Izhorian naming conventions.

The question of Votes is a difficult one. It is not easy to indicate any one
area that would be in line with historical and linguistical assumptions on the
subject, based on the name data and the clustering results. If the ethnonym
Chud is connected to Votes as suggested in section 4.3., the westernmost part
of the study area, namely area 12, can be considered as the core area of this
tribe. Both clustering procedures produced results, according to which area 12
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contains nomenclature that differs from adjacent areas (see Figure 3 and
5). Furthermore, area 7 (= pogost Kargal'skoj), the eastern neighbour of area
12, is the location where ethnonyms referring to Chuds and Izhorians are
colliding (Map 6). Thus, it would be natural to assume that area 7 is the place
where the sphere of Votes was limited in the east at the end of 15" century.
On the other hand, one must remember that Western Ingria and the supposed
territory of Votes experienced much turmoil during the 15" century, for
example when the Teutonic Order plundered it and took around 3000 Votes
as prisoners to Livonia (Rank 1960 : 10—16). Accordingly, it is possible that so
called Votic naming conventions did not exist anymore.

7. Conclusions

Our aim was to use computational methods for collecting and analysing
medieval Russian personal name data. According to our knowledge, this kind
of research has not been done before. Our main focus was on learning if compu-
tational clustering could be used to determine patterns of personal name usage
in late 15" century Russian administrative area called Vodskaja pjatina. Further-
more, the purpose was to gather new information on the history of Northwest
Russia and especially the area’s Finnic past.

We discovered that modern digital methods, such as OCR-reading and
Python based data collection, are useful for gathering and editing ancient
personal name data. After the initial corrections and removals, our data
contained 35,726 names.

The success of the data collection enabled the successful implementation
of distance measures (through Jaccard index and Euclidean distance) and clus-
tering (through Hierarchical Agglomerative Clustering) as well. Both Jaccard
and Euclidean procedures produced mostly logical results and geographically
cohesive cluster groups, but, in the case of the former, the pairwise distances
between areas are so small that the clustering results must be viewed with
caution. Furthermore, the results obtained with the Jaccard method were
affected by the number of name variants in each area.

The reliability of the clustering outcomes was further analysed in light of
other resources and studies related to the study area’s cultural, ethnic and
linguistic past. No critical ambiguities were found, but it was also noted that
sources regarding the history of Northwest Russia are scarce and accordingly,
it is impossible to know exactly what happened in the study area during the
first centuries of the second millennium. The sheer size of Vodskaja pjatina was
another problem. As researchers focused on Finnish and Finnic languages, our
knowledge of the study area’s southern parts was limited and because of that,
we concentrated on the northern area in our analysis.

Overall, the clustering results implied that the study area can be divided
into various subgroups according to personal name usage. Furthermore, in most
cases, these results are in line with other sources and studies. We discovered
differences between northern and southern naming patterns. This is largely
due the fact that the southern areas formed large and united clusters with both
clustering procedures. It can be claimed that the southern cluster(s) depicts an
area where Slavs and Slavic/Russian names were in the majority, whereas in
the northern part, many separate cluster groups imply the diversity in the
naming conventions among the Finnic (and Slavic) inhabitants.
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Nevertheless, we must emphasize that based on the clustering results no
exact line can be drawn in the map to depict where the Finnic naming conven-
tions ended and the Russian ones started. The fact is that more than 90 percent
of the names are Russian. In other words, the clusters obtained, especially in
the case of the Euclidean metric, are largely based on the differences in the
usage of Russian names.

In many previous studies (such as Psadunnn 1997; Hososxxunos 2004; Yu6n-
cos 2019), Finnic personal names and ethnonyms referring to Finnic tribes were
used as one of the main arguments when defining the boundaries between
Finnic and Russian cultures. It cannot be denied that Finnic names and name
forms imply where people representing Finnic ethnicity have resided, but as
this study has shown the situation has been more diverse than might be assumed.
In this regard, one of the main results of our study is that, in most cases, differ-
ences in local naming conventions seem to be in line with cultural-historical
knowledge, although the Finnic personal names or ethnonyms would not prove
this. The best example of this is the close-knit Karelian cluster group within the
Euclidean results that contains only a few dozen Finnic names or name forms.

In addition to the "Karelian” cluster group, the results imply that within
the so-called Finnic region, there are subclusters that can be considered as groups
of "Izhorian” and *Votic” naming conventions. First of them is located south
from the River Neva and consists of the pogosts Dudorovskoj and Izorskoj,
whereas the one that can be connected to Votes lies in the west containing the
town Jama with its surroundings and the pogosts Opol'skoj and Toldozskoj.
However, the existence of "Izhorian” or "Votic” naming conventions is very
questionable.

All things considered, we can conclude that those computational practises
that we followed turned out to be mostly suitable for the purpose. Digital
methods can be especially useful for studying the past of the northern regions
where the historical sources are limited. Russian census books, for example,
would offer many more possibilities for further research. Our study could be
further refined using different clustering algorithms. This could mean, for
example, using latent Dirichlet allocation (LDA) topic modelling. Furthermore,
the reliability and informativeness of the clustering results would be higher if
the data could be divided into smaller areal entities, in this case, into villages.
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Appendix 1. Pogosts, towns and areas

Number Pogost/Town Area
1 ['puropresckoit Kpeunesckoir | 1 31 Hwuxkomabckoir fAcrpedbunckoin |10
2 Hwuxonncxkoit ITupebekoit 1 32 ['puropnesckoit JIpBIickoi 8
3  Basepsikbe 1 33 |boropoauiikon Bpynckoii 10
4  |Eropnesckont Jlysckon 2 34 [Eropbesckont Bappuimnxon 11
5 [dmwurpbesckoit I'nuriikoin 2 35 [YIma ropop 12
6 Kummernkon TecoBckoit 2 36 Bosasmkenckoir Omonbekont (13
B Uynu
7  Cnacckoit Ha Openesxxn 2 37 Huxoanckon Tomamoskckomn 12
B Uynm
Cabenbckon 3 38 [Eropnesckoir PagmmiHckonn 13
YcrrbHCKOM XpenenbcKo 3 39 [lagora ropop 14
10 |Kocuikon 3 40 [IIpeuncrenckon I'opogenckoir (14
11  Huxonnckoi Ilepenonbckoit 3 41 [VinsuuHckom Ha Boaxoss 14
12 |dmurtpbesckoit I'opomenckoir | 4 42 @epoposckon Ilecorkoit 14
13 |[Huxonbckoit Bynkosckoii 5 43 [Eropnesckoii TepeOy>KcKom 14
14  Mnbpunckon Turopckoit 6 44 Muxaiinosckoil Ha Bonxoss 14
15  Conenkoit Ha Bonxosbm 6 45 (Cracckoit I'opomenckornt 18
16 |Angpbesckont I'pysmHcKoi 1 46 [Banosckom Kyiiporckoii 19
17  [Ycobuckon KonomeHnckort 1 47 Bosasuskenckoit Kopbocemsckori19
Ha Bonxosb
18 |AnTtonosckol Ha Bonxopb 1 48 Vnbpunckon Kenryickon 18
19 [lerposckoit Ha Bonxosb 1 49 [Eropsesckorit Jlonbckon 15
20 |MBanuckoit IlepeBsabckoit 1 50 Bsepenckoir [1ya1opoBcKoit 16
Ha Bonxosb
21 |Komopms ropop 7 51 Hwuxkomnbckoit Vxopckoit 17
22 Kapranbckoii 7 52 Hukoabckoit SpBoconbekoit 15
23  |Eropresckoit Papmmuckoit 8 53 Kopbiabsckoit & 21
Boiouéx CpaHCKOI TOpo[,
24  VapbuHCKOV 3aMO3CKO 8 54 Bockpecenckon I'opogenckon |21
B Berynmnmax
25 [[Toxposckoii HsTenmHCKoM 9 55 Muxaitnosckoit Cakynbckon |20
26 |[Imutpbesckoit KumrbHckoit 56 Bacuunbesckoit Popayskckont 20
27  |boropoguiikoi sarunenckon (11 57 Bboropoaunxon Kuppsskekoir 22
28  Hwuxonnckoit Cyi1noBcKoi 11 58 |Huxonnckort CepmoBoibckoit 23
29  [oxposckoit OzepBTIKOM 10 59 [Vnbunckon VnomaHckor 24
30 (Cmacckoit 3apbiickont 11 60 Bockpecenckoit ConoMmsHcKoM |24
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Appendix 2a. Pairwise distances between the areas (Jaccard)
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Appendix 2b. Pairwise distances between the areas (Euclidean)

1/2|3|4|5|6 |7 |8|9|10|11|12|13|14|15|16 |17 |18 |19 |20 |21 |22 |23 |24
0 10.500.520.470.480.47/0.560.5400.55(0.530.520.520.530.500.54(0.630.550.500.48(0.590.580.5700.58(0.59
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SAKKO PAYHAMAA, AHTTH KAHHEP (XenbCUHKN)

KJIACTEPU3AIIVSI HA3BAHUM CPEJTHEBEKOBOI'O HOBIOPOJIA:
T’EOTPA®UYECKASI BAPMALVIST JIMYHBIX MMEH
B IIEPEIIMCHOM KHUI'E BOICKON IISITUMHBI

CraTps mpejcTasiseT OJHO M3 II€PBBIX MCCIeJIOBaHMIl, B KOTOPOM MCIIOJNb3YIOTCS
¢ poBble METOABI A cOOpa M KIacTepu3aluy TMIHBIX MMEeH C IIeNbI0 U3yJeHIIs
TeHIEeHIIMI MMeHOBaHNsA. B JaHHOM McclleqOBaHIUM aHAIU3UPYIOTCI UMeHa, 3a(UK-
CUpOBaHHbBIe B IepeIlMCHOV KHure Bojckoll IATHMHBI, KoTOpas B KoHIle XV Beka
Oblila OQHON U3 IISITU AAMUHUCTPATUBHBIX obiacren HOBFOpOIICKO]Z 3emian. Mare-
puansl McciegosaHusl coOpaHbl B OU(POBOM Buae. s pacipefeneHns MMeH IIO
IpyImaM OpUMEHSINCh JBa MeToja: MeToJ[ cpemHell csa3u (aHr. average linkage)
¢ ncnonn3opaHneM kKoapPuimenta Kaxkkapa n Meton Yopaa (aur. Ward linkage)
C MCIOJB30BaHMEeM eBKJINJI0BOM MeTPUKI.

Obm1ee xonMyecTBo cOOpaHHBIX HaMu MMeH 35726, cpeau HUX 2748 yHUKaIbHBL.
IMogassioniee GOMLITMHCTBO HanOOMee PacIIpOCTpaHeHHBIX MMEeH — XPUCTUaHCKOTO
IpoucXoKaeHns. JIMeHa, B cocTaBe KOTOPBIX €CTh PO TUIICKO-(PMHCKIE DIIeMEHTEI,
COCTaBJIAIOT MEHBIINHCTBO — IpUMepHO 2% OT Bcex cobpanHbIx. Kiacrepmsaris
OKazanach ITPOIYKTUBHEIM METOMIOM /I M3YJeHIsI OCOOeHHOCTel MMEHOBaHIS B Cpefi-
HeBeKOBbe. Pe3ybTaTsl 00eX MeTPUK B OCHOBHOM COOTBETCTBYIOT pe3ylbTaTaM IIpe/-
I11eCTBOBABIIINX MCClIeJOBaHMII 10 UICTOPUN peruoHa: K KOHITy XV Beka IOKHBIN pernoH
Bomckoit mATUHEL y>Ke OBLI CTaBIHM3MPOBaH, B TO BpeM: KaK B CeBepPHEIX YacTsX Bce
ellle IIPOXKMBAJIO 3HAUYNUTEIbHOE IIPUOalTUIICKO-PIHCKOe HaceleHNe.

JAAKKO RAUNAMAA, ANTTI KANNER (Helsingi)

KESKAEGSE NOVGORODI NIMEDE RUHMITAMINE:
VADJA VIIENDIKU RAHVALOENDUSRAAMATUS ESITATUD ISIKUNIMEDE
GEOGRAAFILINE VARIEERUVUS

Artikkel on tiks esimesi uurimusi, kus on kasutatud digitaalseid meetodeid isikunimede
kogumiseks ja rithmitamiseks, et uurida nimeandmistrende. Analiiiisitakse nimesid, mis
on kantud XV sajandi 16pu Novgorodi Vadja viiendiku rahvaloendusraamatusse.
Nimede rithmadesse jaotamiseks kasutati kahte meetodit: keskmise seose meetodit,
kasutades Jaccardi koefitsienti, ja Wardi meetodit koos eukleidilise kauguse moot-
misega.

Kogutud nimesid on 35726, millest 2748 on ainulaadsed. Valdav enamus levinu-
maid nimesid on ristiusu paritolu. Nimed, mis sisaldavad ladgnemeresoome elemente,
on suures vahemuses, neid on ainult ligikaudu 2 %. Klasteranaliiiis osutus keskaegse
nimetraditsiooni isedrasuste uurimisel viljakaks meetodiks. Mdlema meetodiga saadud
tulemused on pohimotteliselt kooskodlas piirkonna ajalugu késitlevate varasemate
uurimistddde andmetega: XV sajandi 16puks oli Vadja viiendiku 16unapiirkond juba
slaavistunud, samal ajal kui pohjapoolsetes osades oli veel olulisel maaral ladnemere-
soome elanikkonda.
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