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   A Letter from the Editors 

 

Jack Rueter’s lifelong journey of describing Uralic languages and 

developing computational tools for their analysis is a unique one. 

Over the course of his career, he has made incredibly important con-

tributions to both Finno-Ugric studies and computational linguistics. 

Although he has devoted most of his attention to the Erzya, Moksha, 

Komi and Skolt Sami languages, he has also been involved in many 

ways in the work on other Uralic languages. His work covers, at least 

to some degree, almost all languages in the Uralic family. In the re-

cent years, he has expanded his scope even further, to the Arawakan 

language Apurinã and other languages of the Amazon region. For 

many, this could seem like a sudden shift in focus, but in the context 

of Dr. Rueter’s career, we can see it as a continuation of his long-

term interest in the languages of the Americas, which also connects 

to his earlier work on the Lushootseed language spoken in the re-

gions close to in his place of birth. 

 

Dr. Rueter is one of the most altruistic and selfless people we have 

ever met. If one looks only at the list of his academic publications, 

one will reach an utterly inaccurate conclusion on the importance of 

his work. He has never been interested in writing academic publica-

tions for egotistical reasons to advance his own career. Instead, he 

has dedicated his career to building resources that are far more valu-

able than any purely academic research. His extensive work is the 

reason that several endangered languages have extensive high-quality 

digital dictionaries and morphological tools. These resources have a 

direct impact on people’s lives; without Dr. Rueter, tools we speakers 

of majority language take for granted, such as spell checkers and 

keyboards with predictive text, would be a distant dream for several 

endangered Uralic languages. The idea of doing research for its own 

sake does not fit well into Dr. Rueter’s agenda. He does research in 

order to understand, in order to model and, most importantly, in order 

to share the results with the community. In the field of linguistics and 

natural language processing, he truly is a pioneer in open-source sci-

ence. 

 



Dr. Rueter arrived in Finland for the first time in July of 1975, when 

he was 14 years old. Soon after, at 17, he returned to live for one year 

in Järvenpää as an exchange student. In 1982, he started his academic 

studies in the University of Helsinki, and he has stayed on this path 

ever since then. Dr. Rueter defended his dissertation at the University 

of Helsinki in 2010. Some important parts of his career have also in-

cluded teaching in Mordovia in 1997–2004. In addition, he has al-

ways maintained close relations with researchers and institutions in 

other areas where Uralic languages are spoken, including Estonia, 

Latvia, Norway and the Komi Republic. Over the years he has also 

forged new academic relationships, most recently in Brazil. It has 

been a delight for us to see so many regions of the world represented 

in this book.  

 

Dr. Rueter has made significant contributions to several areas of lin-

guistic research. The most well-known, or best associated with Dr. 

Rueter, are Finite-State Transducers. Their importance for research 

on Uralic languages is also visible in many contributions in this book, 

where they play a significant role. The transducers, known as FSTs, 

essentially form a grammatical description of a language in a pro-

grammatic format. The quality and coverage of the descriptions Dr. 

Rueter has created are on par with any modern grammar book and 

should be equally highly valued. 

 

The FSTs are connected to many other endeavors in Dr. Rueter’s ca-

reer, one of the most important being lexicography.  Dr. Rueter 

played a seminal role in the creation of Mordwinisches Wörterbuch, 

a monumental series of lexica in the Erzya and Moksha languages. In 

this work, Dr. Rueter’s contribution was of a more technical nature, 

but in the mid-90s, his independent work as a lexicographer started to 

bear fruit when his Komi dictionary, Ӧшка-мӧшка ичӧт кыввор 

комиа-англискӧя-финскӧя, ‘Rainbow vocabulary Komi-English-

Finnish', saw light and began to circulate. Though never officially 

published, it has been a very important tool for many students and re-

searchers of the Komi language. Later, Dr. Rueter’s dictionary work 

continued and evolved into online lexica in the GiellaLT infrastruc-

ture, ultimately rendering them openly available. In recent years, this 

work has developed into a larger online infrastructure with particular 



 

emphasis on how to empower language communities and nurture 

their participation in the dictionary editing process. 

 

One of the most recent new directions Dr. Rueter’s research has tak-

en comes from the Universal Dependencies project. This project in-

cludes systematically annotated materials in different languages of 

the world. Dr. Rueter is among the most prolific contributors in the 

project, at least when it comes to the number of treebanks he has con-

tributed to or initiated from scratch. Dr. Rueter’s nuanced under-

standing of morphosyntax and different grammatical processes has 

allowed him to curate numerous accurate and substantial materials 

that will without a doubt stand the test of time. 

 

Dr. Rueter is not one to make a show of himself, and instead of 

boasting about his accomplishments, he prefers to focus on the task at 

hand. This task of description, documentation and refinement, it 

seems, appears to be never ending, and it is not unusual to see Dr. 

Rueter contributing to collaborative projects at any moment of the 

day or night. What is this task, exactly, a bystander might wonder?  

 

We who participate in scientific research with Dr. Rueter have come 

to understand that what drives his work is not any specific task, but a 

vision. It is evident from his endeavors that he sees the interconnect-

edness of different levels of linguistic research, and, above all, under-

stands how a computational infrastructure can be created to bring 

these levels together. This infrastructure is not ready yet, and nor is 

Dr. Rueter’s work, but if it is ever realized, it will be in many ways 

because of his lifelong contribution, which we have come together 

here to celebrate. 

 

To the editors of this work, Jack has always been an insightful men-

tor, but also a colleague and a close friend.  
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Endangered Languages are not Low-Resourced!

Mika Hämäläinen[0000−0001−9315−1278]

University of Helsinki, Finland
mika.hamalainen@helsinki.fi

Abstract. The term low-resourced has been tossed around in the field
of natural language processing to a degree that almost any language that
is not English can be called "low-resourced"; sometimes even just for the
sake of making a mundane or mediocre paper appear more interesting
and insightful. In a field where English is a synonym for language and
low-resourced is a synonym for anything not English, calling endangered
languages low-resourced is a bit of an overstatement. In this paper, I
inspect the relation of the endangered with the low-resourced from my
own experiences.

Keywords: endangered languages · low-resourced languages · NLP ·

criticism of science

1 Introduction

Low-resourced1 or low-resource language is one of those terms that has never
been defined in our field, and yet it has been used very often in many publications
in the past, present and future. As it is a term that is supposed to be implicitly
understood without any actual thresholds for the number of speakers or the
amount of data etc., it is no wonder that people use the term as they please.

Several tasks have been called low-resourced in the NLP research, for lan-
guages such as: Chinese [40] (1.2 billion speakers), Arabic [9] (422 million speak-
ers), Bengali [24] (228 million speakers), Japanese [41] (126 million speakers),
Vietnamese [16] (76 million speakers), Dutch [22] (24 million speakers), Sinhala
[15] (17 million speakers) and Finnish [2] (5 million speakers). To make matters
worse, even endangered languages have been called low-resourced [14,38,20,18].
The listing is not exhaustive, but it illustrates the problem how little semantic
value the term low-resourced has, given that any language can be called low-
resourced.

As someone who is native in a relatively small language, Finnish, I have a
very different perspective to what low-resourced means. Finnish has around 5
million speakers, and since that is around a half of the population of Tokyo
(9.3 million), our language does seem small. At any case, I would never call
my native language low-resourced2. Why is this, you might ask? Calling Finnish

1 The form preferred by Dr Jack Rueter
2 Unless I wanted to get a mediocre paper accepted

1
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2 M. Hämäläinen

low-resourced is denying the fact that we have our own TV shows, movies, music,
theater plays, novels and other cultural products in Finnish. And I am not even
talking about small numbers here. Besides, Finnish is a language of education,
there is no level of schooling you could not complete entirely in Finnish, from pre-
school to defending your PhD. Yes, our language is small on a global scale, but
we do have a whole bunch of resources we generate every day by communicating
with each other!

Now, one of the main problems I find with the term low-resourced, when used
about languages that have millions of speakers, is that the resources are always
out there. It is, perhaps, more often than not a question of learned helplessness
of a researcher. There are many ways of doing annotation projection or just
gathering data in a savvy way by crawling the internet. If some NLP resource
does not exist for a language, stop complaining about how low-resourced it is, get
up and gather the data. Of course, there are always exceptions when gathering
the data required for a large language might not be a walk in a park such
as when dealing with historical data [11]. And it is true that even resources
for non-endangered languages can be noisy [19]. However, working with a non-
endangered language does not have the same degree of problems as endangered
languages might have, as I will describe later in this paper.

Quite often there are a lot of annotated resources for a majority language that
are hidden on a hard drive of a researcher or published somewhere where they
can be difficult to find. This leads to a situation where a language might seem
low-resourced initially, but the resources are already out there, pre-annotated.
They are just hidden somewhere where Google will not find them, or in the
Nordic context, hidden behind a Korp user interface [4] in such a way that the
resources have no value for NLP.

The main purpose of this paper is to wake people working with NLP up. If
we want to continue using the term low-resourced, we had better define it as a
community. Or much rather come up with a classification of how low-resourced
a language is. It is about time we stopped using the term low-resourced as a
fancy term to boost our papers or as an excuse for not annotating data (and
releasing it for others to use).

2 Endangered, but How Endangered?

For the reasons that should have become evident by now, I feel that calling
any endangered language low-resourced is an overstatement, as it clearly lifts a
truly resource-poor language into the same league with the big players. Before
continuing any further in this section, I would like to point out that much like
low-resourced languages, endangered languages are not a homogeneous group.
There is a huge variety in the digital resources and socio-political status these
languages and their speakers have. As an example, UNESCO [21] categorizes en-
dangered languages into 5 categories: vulnerable, definitely endangered, severely
endangered, critically endangered and extinct, depending on the level of inter-
generational language transmission.

2



Endangered Languages are not Low-Resourced! 3

In this section, I will describe some of my encounters with endangered lan-
guage communities. I know that my experiences do not reflect all endangered
languages, but I feel that it is important to share them to better contextualize
what endangered languages can be. This is something that gets easily forgotten
when doing NLP research as a rich language and culture get very easily reduced
into a dataset, machine learning model and results.

I had an opportunity to visit Ufa, the capital of the Republic of Bashkor-
tostan, Russia. The local language, known as Bashkir (bak), is rated vulnerable
according to UNESCO with its more than 1.6 million speakers. While visiting the
premises of Bashkir Encyclopedia3 (Башкирская энциклопедия), it became ev-
ident to me that there was no lack of high-quality written knowledge in Bashkir.
The number of different encyclopedias about different topics they showed us
was incredible. Not to mention that they were very serious about writing the
encyclopedias, according to them, they only believed in facts and numbers. The
encyclopedias were not thus just mere translations of existing ones, but rather
their own independent work of science. I was also told about TV channels broad-
casting TV shows in Bashkir, which while interesting, is not that surprising given
the number of speakers.

FU-Lab4 welcomed me for a research visit in the capital of the Komi Repub-
lic, Russia, Syktyvkar. While there are several Komi languages, our discussions
were mainly related to Komi-Zyrian (kpv), a language marked as definitely en-
dangered in the classification of UNESCO with as few as 217000 native speakers.
Seeing the work conducted in FU-Lab in action, one can say that Komi-Zyrian
has a surprising amount of digital resources. They actively develop constraint
grammar based disambiguators and contribute to the morphological FSTs (finite-
state transducers). In addition to that they compile text and audio corpora for
Komi (see [7,6,5]) and have many dictionaries available in a digital format. An
interesting decision by the Komi Republic that could eventually lead into func-
tional Komi-Russian machine translation is the fact that all Russian law texts
are translated into Komi. At FU-Lab, they have ensured that the translations
remain parallel to the original Russian law texts, which should make machine
translation easy in the future.

Our system Ve′rdd [1] was the reason I got an opportunity to visit the Sami
Culture Center Sajos5 in Inari, Finland to collaborate with two Skolt Sami dic-
tionary editors. Skolt Sami (sms) is a severely endangered language with only
300 native speakers according to UNESCO. Despite the low number of speak-
ers, they had the presentations of the Sami cultural event simultaneously inter-
preted from Skolt Sami to Finnish and from other Sami languages to Skolt Sami
by professional interprets. Thanks to Rueter’s continuous efforts for the digital
revitalization of the language, Skolt Sami has an extensive digital multilingual
dictionary [30] and FST morphology [27]. The situtaion of Skolt Sami is fortu-
nate in the sense that it is one of many Sami languages. The Sami Parliament

3 http://www.bashenc.ru/
4 https://fu-lab.ru/
5 http://www.sajos.fi/
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4 M. Hämäläinen

has established Sámi Giellagáldu to do work on language norms and terminology
for various Sami languages including Skolt Sami.

As a summary, it is important to understand that the term endangered lan-
guage is complicated as well in terms of the linguistic resources available for NLP
tasks. Some endagered languages may have a surprising amount of resources for
some specific NLP tasks, while others may not have digital resources at all. For
more anecdotes, I strongly recommend reading Rueter’s personal experiences of
everyday situations in Erzya [26].

3 The Underappreciated Problem of Being Endangered

There have been several papers trying to tackle low-resourced tasks either by
simulating a resource-poor scenario in a high-resourced language or by having
limited resources for a high-resourced language [8,39,13]. It is important to re-
member that while these efforts are of value in many domains, they might not
be directly applicable as such for endangered languages.

The issues you might face with an endangered language start from the very
low-level: character encoding. I am not referring to any custom or local encod-
ing, but to Unicode, the encoding we know and love. Unicode is not at all as
uncomplicated when we are dealing with smaller languages. One of the problems
is that Unicode has multiple ways of encoding one character and that there are
similar looking, but not quite the same characters.

Fig. 1. A typical situation with Skolt Sami data.

Figure 1 illustrates the aforementioned problem. The word kuälmadlåkka
seems to be written similarly in word1 and word2. However, they are not iden-
tical, as seen when they are split into characters. This type of an issue is not as
common in high-resourced languages and it might go unnoticed for the unwary
researcher. These issues are present with some endangered languages because of
a multitude of reasons such as a simple lack of a suitable keyboard layout, lack of
a standardized orthography or a change in orthography. Although, for practical

4
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reasons, you might see people writing words in a non-standard way even in larger
languages such as writing paral.lel instead of paral·lel in Catalan or ca instead
of ça in French, however the reason for these non-standard ways of writing are
different than in the Skolt Sami example. At any rate, misspellings are common
in texts written in an endangered language as well, as reported for North Sami
[3].

Fig. 2. Latinitsa letters missing from Unicode

Sometimes not all important characters are in Unicode as seen in Figure 2.
Such is the case with the writing system of Komi-Zyrian that was in place before
the Cyrillics, латиница (latinitsa). There has been a long-running effort [34] in
getting the missing characters into the Unicode standard, but so far this effort
has been futile. This means that there is no consistent way of encoding historical
Komi texts written in this script.

When we write anything in a big language, it is usually clear what is right
and wrong. An extensive part of any educational system goes into teaching
people to write in a normative way. Much of this normative writing is something
we who are native in a non-endangered language just learn by being exposed
to normative language in various places such as books and news. Norms are
usually established and maintained by a language institute. In Finland, this
practice is called kielenhuolto (language maintenance), a metaphor that makes
any non-normative language sound broken like any machine that is in need for
maintenance. Even though the "correct" way of using a language is internalized
to different levels by different people, this practice will be reflected in any data
produced in a high-resourced language.

The tradition of seeking for a correct language is called prescriptive linguis-
tics, where the focus is on how a language should be. Sometimes this prescriptive
ideology is absent or the prescriptive rules are not internalized by the people na-
tive in an endangered language due to various reasons such as a limited access
to education in one’s own language. This leads to a situation where we cannot
expect endangered language data to be "correct" in the prescriptive sense, but it
might be more reflective of how people actually use the language. This still does
not mean that the data would be consistently deviant of some norm. Just as
with bigger languages, endangered languages, even as small as Skolt Sami have
different dialects [31].

5
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With the recent edition of the Skolt Sami dictionary [17] there was some dis-
cussion about certain words such as why Amerikk (America) and ankerias (eel)
were used instead of older words Ä′mmrikk and aŋŋerias. Questions like these
are related to whether a language should be documented as it should be or as it
is. A highly prescriptive dataset in an endangered language might thus mean no
applicability to real world data as people using the language might not be aware
of the norms. In the case of Skolt Sami, I would be surprised if all speakers were
aware of the rules, as Sámi Giellagáldu publishes their latest recommendations
in their blog, making such recommendations difficult to consult.

Endangered language data is also more prone to containing mistakes beyond
encoding and lack of norms. In my work, I have noticed several mistakes in
different resources such as XML dictionaries [14]. I would not point fingers and
call anyone’s work bad, as mistakes do happen, especially when there are several
people working on the resources during different times. The reason why I believe
that there are more mistakes in endangered language resources is the simple
fact that there are fewer people inspecting them and pointing out errors. It is
very common to become blind to one’s own work, and spotting mistakes requires
external inspection.

4 Do Only Rules Rule?

One of the things that divide people in NLP is rules versus neural networks. Why
would you write rules for an endangered language if neural networks work for a
low-resourced Hindi? As we have seen in this paper, the problems endangered
languages have are not the same as just about any "low-resourced" language
would have. But at the same time I am facing the ideology that only rules can
be used to model endangered languages. I, myself, don’t believe that either rules
or neural networks are the answer. The optimal solution is probably somewhere
in the middle ground.

Rule-based methods are continuously developed for various endangered and
extinct languages [37,23,36]. Sometimes, due to the lack of resources, rules are
the only viable way of dealing with these languages. I believe that here rules
serve for a more important role than mere engineering of an NLP system. Many
endangered languages are under-documented, and machine readable rules serve
for language documentation purposes as well. They need to capture something
meaningful about the language being described in order for them to work to
begin with. From this perspective, I think that rule-based systems are not only
valuable from the point of view of NLP but also from the point of view of
linguistic research. Only machine readable rules let you test out your linguistic
hypotheses extensively.

Rules are good in the sense that they can be fixed easily, and it is possible
to reach to a high accuracy with them. This is useful when building systems like
spell checkers and language learning tools, as the correctness of these tools is of
utmost importance. However, rules can only go so far. An FST, no matter how
extensive, is never going to contain all the words in its vocabulary, for example.

6
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For this reason, neural networks are useful, as they can produce output even for
new input that was not present in the training data. However, usually accuracy
is important in the context of endangered languages as many of the NLP tools
are built for practical purposes and for the benefit of the language community.

Rules can get things right, but their limits can be reached easily. Neural
networks can go beyond a predefined set of rules, but they are more prone to
producing incorrect results as well. I think that the two different approaches
should be used together. Rules can be used to generate training data for neural
networks, something I call fake it till you make it approach, or they can be used
to filter out low-quality samples from a training dataset. This way, rules can be
used in the training process. Because rules can be easily fixed, I would pipeline
rules with neural networks. Whatever rules cannot cover, a neural network can
handle, and if the system produces wrong output, the rule-based method can
always be fixed.

I think that synthetic data generation is still an under-studied way of building
NLP tools for endangered languages. FSTs are a good way of achieving this as
they can be used both for generation and analysis. We have reached to rather
good results for some languages with FST generated data and you can expect to
see neural models integrated with UralicNLP [12]6 as a backup for failing FSTs
in the near future.

5 Conclusions

The term low-resourced is truly a complicated one and it makes NLP research
conducted for endangered languages difficult to get published in the bigger ACL
venues. Work with endangered languages is not as state-of-the-art driven as it is
usually to be expected from NLP papers in bigger venues. Instead such a work is
more practical, typically involving producing tools and resources for the benefit
of the language community.

Any work with endangered languages includes ethical considerations. I have
always been puzzled by the fact that in the world of NLP research not releasing
one’s code, data and models is considered acceptable practice. With endangered
languages not releasing the resources produced is even more severe as such a
behavior may be interpreted more as a cultural and linguistic appropriation of
a vulnerable group of people purely for the sake of academic merit.

Endangered languages pose very different types of challenges for NLP re-
search and they have very different amounts and types of resources available.
Some languages have quite advanced NLP tools in place thanks to altruistic
research endeavors and active community members, while others do not have
anything. As there is such a huge variation within the group of endangered lan-
guages, grouping them together with anything "low-resourced" from Chinese to
Finnish7 is very misleading.

6 https://github.com/mikahama/uralicNLP
7 I still don’t think Finnish is low-resourced
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I have shared my personal experiences working with NLP for endangered
languages and working with people who are native in some of them. A lot has
been left unsaid, and I do know that there are a whole lot of languages out
there that are dealing with very different issues than what I have described in
this paper (c.f. [10]). The main purpose of my descriptions has been to show
people what type of problems one can encounter when conducing this type of
a research. I am honored for having had this possibility of seeing NLP beyond
large languages.
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Abstract. The paper at hand presents the recently published COPIUS1 Ortho-
graphic Toolset’s Mansi module. This open-source software, part of the COPIUS 
drive to create necessary international infrastructures for teaching/learning and 
researching Uralic languages, allows for rule-based transcription between four 
basic writing systems historically used for Mansi: the Cyrillic alphabet, the Latin-
based Unified Northern Alphabet (UNA), Finno-Ugric Transcription (FUT), and 
the International Phonetic Alphabet (IPA). The software aims to take variation in 
the usage of these respective writing systems into consideration as best possible 
in a purely rule-based approach currently lacking lexical support. Section 1 will 
give a short summary of the history of Mansi literacy and aims to elucidate how 
changing trends, both local and Russia-wide, influenced the manner in which 
Mansi was captured in writing by scientists and speakers throughout history. Sec-
tion 2 will give an overview of (Northern) Mansi phonology and discuss how 
difficult aspects of it are handled in the writing systems under consideration. Fi-
nally, Section 3 will illustrate the transcription software, in its current version, in 
action, with a sample text transcribed from each of the four writing systems under 
consideration into the three other ones. 

Keywords: Mansi, transcription, writing system 

1 History of Mansi literacy and documentation 

The Mansi language of Western Siberia are rapidly approaching moribund status. In 
the 2010 All-Russia Population Census, 938 individuals self-identified as speakers of 
Mansi2. The critical mass of remaining speakers is elderly; transmission to younger 
generations can no longer be assumed. One exception is a small group of speakers of 
the Upper Lozva subdialect of the Northern Mansi: they have compact isolated settle-
ments (the Ushma and Treskol’ye villages in the Ivdel District of the Sverdlovsk Ob-
last), use their native language in the everyday life; even children are competent 

 
1 COPIUS: Erasmus+ strategic partnership “Community of Practice in Uralic Studies”,  
www.copius.eu; Mansi module of Orthographic Toolset at  
www.copius.eu/trtr.php?lang=mns  
2 www.perepis-2010.ru/results_of_the_census/results-inform.php  
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speakers. Ivdel Mansi, about 100 speakers, make ca. 10% of all Mansi speakers today 
(Zhornik 2019: 101). 

Though Mansi literacy has a weak standing today, it traces its roots to the 18th cen-
tury. The first records of Mansi were created for administrative and missionary pur-
poses. One early written record of Mansi, among many other languages, is the collec-
tion of word lists compiled in different provinces of the Russian Empire at the behest 
of Catherine II, published in the comparative dictionary of Peter Simon Pallas (Pallas 
1787–1789). Some unpublished Mansi word lists are preserved in the St. Petersburg 
Branch Archive of the Russian Academy of Sciences (Normanskaja, Kosheliuk 2020). 
All of these resources use the Cyrillic script and follow the basic principles of pre-
revolutionary Russian orthography. As they were compiled by non-linguists with no 
understanding of Mansi phonology, they reflect what the compilers could acoustically 
perceive and how they thought it most fitting to render what they heard. The Cyrillic 
script is also used in small dictionaries and texts compiled by orthodox priests in the 
late 19th and early 20th century (e.g. Azbuka 1903). 

Mansi texts collected in the 19th and early 20th century give a more advanced view 
on the language and its varieties. They were collected by professional philologists, 
mostly from Hungary and Finland where scientific interest towards related peoples as 
well as their languages and folklore was bolstered by national romanticism. Most prom-
inently, Bernát Munkácsi (1860–1937) and Artturi Kannisto (1874–1943) documented 
a vast dialectal landscape of vibrant speaker communities. The numerous materials they 
elicited have been published; many of them can be found as interlinearized texts in the 
Ob-Ugric Database3. Around the turn of the 19th to 20th century, transcription systems 
used in Uralic Studies were standardized as the Uralic Phonetic Alphabet (UPA), or 
Finno-Ugric Transcription (FUT) (Setälä 1901).  

The next important text collection is that of Valeriy Chernetsov (expeditions in 
1933–1938); his field journals are preserved in the Museum of Archeology and Eth-
nography of Tomsk State University4. This collection uses the Unified Northern Alpha-
bet (Единый Северный Алфавит), which is based on the Latin script and was created 
from 1926 to 1932 for 16 languages, including Mansi, Khanty, Nenets, Selkup and 
Saami, by the specialists of the Northern Faculty (since 1930 the Institute of the Peoples 
of the North) at the Leningrad Oriental Institute (cf. Partanen & Rießler 2019). 

The creation of the Unified Northern Alphabet (UNA) is connected with the incipi-
ent literacy of the speaker community itself. After the revolutions of 1917 a short period 
of support for languages and cultures of indigenous peoples followed: throughout Rus-
sia, literary standards were created, indigenous languages were introduced into educa-
tion, teaching materials and readers for national schools were translated into indigenous 
languages. The Latin base for the UNA was selected with the goal of internalization; 
publications from this time period (e.g. Ƶuļov 1933, cf. Partanen & Rießler 2019) can 
be found online in the National Library of Finland’s Fenno-Ugrica Collection5; an 

 
3 OUDB, www.babel.gwi.uni-muenchen.de/. 
4 The digitalized version can be found at www.museum.tsu.ru/collection  
5 fennougrica.kansalliskirjasto.fi/ 
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ABC-book (1932), several small readers and a dictionary for Mansi primary schools 
were compiled in UNA by Valeriy Chernetsov.  

The UNA was abandoned in 1937 when it was mandated that Cyrillic alphabets must 
be used for the languages of Russia. Rapid Cyrillization followed, at first with no addi-
tional characters for specific Mansi phonemes and adhering to the syllable principle of 
the Russian orthography, where the palatalization/palatal expression of consonants is 
marked by the following special (iotated) vowel letter (so called йотированные 
гласные буквы), e.g. IPA /nas/ ‘simply’ > Cyrillic <нас>, IPA /nʲas/ ‘hook’ > Cyrillic 
<няс>. This first phase of Mansi Cyrillic orthography is exemplified by and docu-
mented in (Balandin 1958). The letter <ӈ> for the velar nasal /ŋ/ was introduced in the 
end of 1950s (previously the digraph <нг> had been used); the reform of 1979 intro-
duced the marking of long vowels via macron (Rombandeeva 1982, 1985), e.g. IPA 
/sam/ ‘eye’ > Cyrillic <сам>, IPA /saːm/ ‘corner’ > Cyrillic <са̄м>. In the case of <ё> 
(the iotated counterpart of <o>), this convention resulted in a letter with multiple dia-
critics: <ё̄>. For quite a long time the realization of the alveo-palatal fricative /sj/ varied 
between <щ> and <сь> (word-finally; before the vowels it was <c> + iotated vowel 
letters) until the latter was established as the norm in 1979. A special problem is pre-
sented by the use of letters <и> and <ы>: both are used for short /i/ and for schwa; the 
choice of character differentiates between dentopalatal and alveo-palatal consonants 
like IPA /t/ and /tʲ/ (see the table 1 below), e.g. IPA /ti/ ‘this’ > Cyrillic <ты>, IPA /aːtʲi/ 
‘no’ > Cyrillic <а̄ти>. However, as there are only four such pairs, after all other conso-
nants the two letters are often used indiscriminately. 

Between the 1930s and 1960s about 50 books in Mansi were published, both original 
works and translations, many of them adapted for children. In the 1970s and 1980s, 
such publications were rare. Some Mansi materials in a simple variant of the orthogra-
phy were published in the Khanty language newspaper “Lenin pant xuvat” (‘Along 
Lenin’s way’). A factor in this shift was that in the late 1950s, several large Russian-
language boarding schools replaced the network of small national schools, while a gov-
ernment policy of settling nomadic communities in larger villages was implemented, 
leading to increased Russification (Skribnik, Koshkaryova 1996). 

After Perestroyka, a period of language revitalization started: the newspaper “Lūjimā 
sēripos” (“The Northern Sunrise”) has appeared roughly twice a month since 19886. In 
1992, the publishing house “Северный дом” (‘The Northers House’) was established 
in Surgut (Khanty-Mansi Autonomous Okrug); it aimed to foster publications in na-
tional languages. Inspired by the work of the Hungarian folklorist Éva Schmidt (1948–
2002) in Beloyarsk, local researchers have published several new folklore collections; 
the materials of Munkácsi and Kannisto have been reprinted in Cyrillic orthography 
with Russian translations7. A new generation of school textbooks and readers have been 
appearing in recent years. It remains to be seen if these efforts will help turn the tide on 
the language’s decline. 

 
6 Available online at khanty-yasang.ru/luima-seripos  
7Available online at  
ouipiir.ru/collections?field_sel_ethnos_value=mansi&field_authors_tid=All 
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For more detailed information on Mansi literacy see (Parfenova 2003; Riese & Brad-
ley; Burykin 2000); for general trends pertaining to Uralic languages of Russia, see e.g. 
(Siegl & Rießler 2015; Rueter & Ponomareva 2019). 

In summation, any linguist working with Mansi today has to deal with a great variety 
of transcriptions and orthographies: 

 
• non-standardized variants of the old Cyrillic alphabet in early documentation 

of Mansi; 
• several idiosyncratic variants of Latin-based transcriptions, e.g. by Munkácsi 

and Kannisto, before Finno-Ugric Transcription (FUT) was established; 
• FUT in the later scientific publications (e.g. Kálmán 1976a & 1976b, Riese & 

Bradley) 
• Latin-based Unified Northern Alphabet (e.g. Chernetsov; Ƶuļov 1933); 
• IPA in the recent publications on Mansi (e.g. Ob-Ugric Database; Bakró-

Nagy, Sipőcz & Skribnik: to appear); 
• Several variants of Cyrillic-based orthography, both simplified (1937-1979, 

e.g. Balandin 1960) and reformed (since 1979, e.g. Skribnik & Afanasyeva 
2007). 

 
The COPIUS Orthographic Toolset’s Mansi module aims to alleviate difficulties that 

arise due to this complex situation by allowing automatic rule-based transcriptions be-
tween these writing systems, as best allowed by their respective limitations. The fol-
lowing sections will document and justify the design choices made in its creation, 
prompted by the circumstances detailed above. A systematic overview of the variation 
and discrepancies between the myriad Mansi writing systems is essential for future en-
terprises hoping to subsume diverse Mansi materials in one infrastructure. 

2 (Northern) Mansi phonology 

Contemporary accounts (e.g. Rombandeeva 1973, Kálmán 1976a & 1976b, Riese & 
Bradley, Skribnik & Afanasyeva 2007, Bakró-Nagy, Sipőcz & Skribnik: to appear) dis-
tinguish the following phonemes in Northern Mansi (disregarding sounds only found 
in newer Russian loan words), provided here with their IPA values and disregarding 
differences between the first syllable and non-first syllable vocalism: 
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Table 1. Consonants 

  Bilabial Dento- 
alveolar 

Alveolo-
palatal Palatal Velar Labio-

velar 

Stop 
Voiceless p t tʲ  k kʷ 
Voiced       

Fricative 
Voiceless  s sʲ  x xʷ 
Voiced β8   j ɣ  

Affricate       
Nasal  m n nʲ  ŋ 

Lateral   l lʲ   
Trill       

Approximant       
 
Table 2. Vowels 

 Front Central Back 
Close iː, i  uː, u 
Mid eː, e ə oː, o 

Open  aː, a  
 

The writing systems we are considering differ in one important aspect already men-
tioned above: while all Latin-based alphabets have separate characters for four alveolo-
palatal consonants, the Cyrillic versions use the Russian “syllable principle” and mark 
alveolo-palatals by using a iotated letter for the following vowel. 

Table 3 illustrates how Mansi phonemes are prototypically rendered in the writing 
systems under consideration. Variants given in parentheses are used in older versions 
of the script or occur sporadically. Subsequently, some finer points of the individual 
writing systems will be discussed. 

 
Table 3. Prototypical rendering of vowels in the writing systems 

IPA FUT UNA Cyrillic 
i i i ы, и 
iː ī i ӣ (и), ы̄ (ы)  
e e e э, е 
eː ē  e э̄ (э), е̄ (е) 
u u u у, ю 
uː ū u ӯ (у), ю̄ (ю)  
o  o  o о, ё 
oː ō  o о̄ (о), ё̄ (ё) 
a  a  a а, я  
aː ā  a а̄ (а), я̄ (я) 
ə ə ь (i) ы, и, а, у, я, ю 

 
 

 
8 Often also transcribed as /w/ 
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Table 4. Prototypical rendering of vowels in the writing systems 
IPA FUT UNA Cyrillic 

p p p п 
t t t т 
tʲ t’ ț ть, т + iotated vowel 
k k k к 
kʷ kʷ kv кв 
β w9 v (u) в 
j j j й, iotated vowel 
x χ h х 
ɣ γ ꜧ г 
xʷ χʷ hv хв 
s s s с 
sʲ ś ꞩ сь, с + iotated vowel (щ) 
l l l л 
lʲ l’ ļ ль, л + iotated vowel 
m m m м 
n n n н 
nʲ ń ņ нь, н + iotated vowel 
ŋ η ŋ ӈ (нг)  

2.1 Vowel length 

As can be seen in this overview, vowel length is not indicated in UNA or in older Cy-
rillic texts (see the forms in parentheses in Table 3). Thus, a rule-based transcription 
cannot produce reliable results when transcribing from these writing systems into IPA 
or FUT as this phonologically relevant information is simply missing. 

2.2 Realization of alveolo-palatals 

Alveolo-palatal consonants are problematic both in FUT and in IPA. IPA differentiates 
between palatalized and palatal consonants:  /sʲ/, /tʲ/, /nʲ/, /lʲ/ vs. /ɕ/, /c/, /ɲ/, /ʎ/. There 
are however no distinct forms for alveolo-palatal consonants that fall into neither cate-
gory. Thus, the transcription usually used for palatalized sounds must be used. FUT 
does not distinguish between palatal, alveolo-palatal, and palatalized consonants at all; 
all of these forms are indicated with an accent: /ś/, /t’/, /ń/, /l’/. As Mansi only has 
alveolo-palatal consonants, the defects of the transcription systems do not cause any 
problems language-internally. In UNA they are indicated with distinct letters <ꞩ>, <ț>, 
<ņ>, <ļ>. Cyrillic orthography, as discussed above, works with iotated vowel symbols 
(and if necessary the soft sign <ь>), although older versions sometimes used <щ> for 
alveopalatal /sʲ/. 

 
9 Sometimes also encountered as /β/ 
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2.3 Realization of /ə/ 

The reduced vowel /ə/ does not occur in the first syllable; in the non-first syllable its 
realization is altered by adjacent sounds. Before labial consonants (/m/, /p/, /w/) it is 
realized as (full or reduced) [u]; in the environment of alveolo-palatal consonants it is 
pronounced as [i]. In IPA, these vowels are generally rendered in their “shifted” non-
phonemic values /u/, /i/, while in FUT transcription both the shifted values and the 
original value /ə/ can be encountered. In Cyrllic, <у> is used before labial consonants; 
the choice of <и> or <ы> in the second case is determined by the preceding consonant. 
In UNA, it seems like <u> and <i> are used (the latter both before and after alveolo-
palatal consonants), but we do not have sufficient data to determine if the handling of 
these cases is systematic. 

 
Table 5. Rendering of /ə/ 

IPA FUT UNA Cyrillic Translation 
maːxum māχəm mahum ма̄хум ‘people’ 
aːmisʲ āməś amiꞩ а̄мысь ‘riddle’ 
piːɣrisʲit pīγriśət pьriꞩit10 пы̄грисит ‘boys’ 

 
Note that in rapid speech the sound /ə/ is frequently omitted. Modern Cyrillic texts 
generally do not show these omissions as they are heavily edited and corrected. In field-
work materials on the other hand as well as texts in the less standardized UNA often-
times variants without /ə/ can be found, e.g. ма̄гыс ‘for’ ~ UNA <maꜧьs/ (Ƶuļov 1933: 
1), but минэ̄гыт ~ UNA <mineꜧt/ (ibid: 3). 

2.4 The sound combinations /iɣ/, /əɣ/ 

Allophony affects the vowels /i/, /ə/ when they precede the voiced velar fricative /ɣ/: in 
this environment, they are realized further back (Kálmán 1976a: 19–20), ~IPA [ɨ] 
(Riese & Bradley 2020: 20; transcribed as [i̬] in Rombandeeva 1973: 20). This non-
phonemic process is not generally indicated in IPA and only sporadically in FUT (e.g. 
as [i̬] in Kálmán 1976b). In UNA, both /iɣ/ and /əɣ/ can be found rendered as <ьꜧ>. 

In Cyrillic, this combination can be reflected as either <ыг> or <иг>. As discussed 
above, the primary function of the choice between <и> and <ы> is to differentiate be-
tween alveolo-palatal (/s/, /t/, /n/, /l/) and dento-alveolar consonants (/sʲ/, /tʲ/, /nʲ/, /lʲ/). 
The question arises how /i/, /iː/, /ə/ are rendered after all other consonants with and 
without a following /ɣ/ . It seems there are no strict rules here; choices seem to be 
governed by preferences of individual authors. The general tendencies are as follows:  

 

 
10 Variant lacking the fricative /ɣ/ 
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• alveolo-palatal /sʲ/, /tʲ/, /nʲ/, /lʲ/ + /i/, /ə/  >  <и> 
• non-alveolo-palatal /s/, /t/, /n/, /l/ + /i/, /ə/  > <ы> 
• other non-alveolo-palatals + /i/, /ə/  > <и>, <ы> 
• other non-alveolo-palatals + /i/, /ə/ + /ɣ/ > <ы> 
• alveolo-palatal /sʲ/, /tʲ/, /nʲ/, /lʲ/ + /i/, /ə/ + /ɣ/ > <и> 

 
For example, /wit/ <вит> ‘water’, but /wiγər/ выгыр ‘red’; /pil/ <пил> ‘berry’, but 

/piːɣ/ <пы̄г> ‘boy’; /miŋkwe/ <миӈкве> ‘to go’ but /am miɣum/ <ам мыгум> ‘I will 
go’; /kit/ <кит> ‘two’, but /kiɣsji/ <кыгси> ‘elder brother’. However, /i/ or /ə/ between 
the alveolo-palatal and /ɣ/ is rendered as <и> – that is to say, the need for <и> as a 
marker of alveolo-palatal articulation is stronger than the tendency towards <ы> before 
/γ/: /anjiγlaŋkʷe/ <аниглаӈкве> ‘kiss’. 

2.5 Minutiae of the UNA 

IPA /β/ is rendered as <v> or as <u> in UNA: IPA /βit/ ~ UNA <vit> ‘water’, IPA 
/oːβəl/ ~ UNA <oul> ‘beginning/end point’, IPA /taβ/ ~ UNA <tau> personal pronoun 
3sg (he/she). Generally, the symbol <u> seems to be used after vowels other than /u/ 
while <v> is used word-initially and after /u/. The sound combination /uw/ is in some 
(but not all) cases rendered simply as /u/, leading to ambiguity: IPA /xanʲsʲuβlasət/ ~ 
UNA <haņꞩulasьt> ‘they learned’ (Ƶuļov 1933: 6), but IPA /pusmaltaŋkʷe/ ~ UNA 
<pusmaltankve> ‘to heal’. 

3 Automatic transcription and sample texts 

3.1 Mansi and Unicode 

Unicode support is essential for any minority language hoping to survive in digital 
spheres (cf. Rueter & Ponomareva 2019). As of 2021, all characters used in all writing 
systems under consideration have their own Unicode code points, with the exception of 
most characters used for long vowels in Cyrillic. Only <ӣ> and <ӯ> have their own 
Unicode code points thanks to their usage in Tajik. There are currently no Unicode code 
points for <а̄> <е̄>, <о̄> <ы̄>, <э̄>, <ю̄> <ё̄>, <я̄>; here, a combining character must 
be used. (Numerous publications will also use visually identical Latin characters where 
they exist.) 

3.2 The COPIUS Orthographic toolset 

The Mansi module of the COPIUS Orthographic toolset, found at 
www.copius.eu/trtr.php?lang=mns (source code at www.copius.eu/ortho.php > 
www.copius.eu/files/copius_source.zip & https://doi.org/10.5281/zenodo.4596454), 
was published in March 2021. It is the first attempt at automatic transcription between 
the different writing systems detailed here and attempts to compensate for the 
inconsistencies discussed as best possible. 
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 The software is realized as a PHP application which implements rule-based 
transcriptions by means of simple search-and-replace patterns. An excerpt of the 
function used to transcribe FUT text into UNA is shown below. Line 578 shows how 
FUT /ʷ/ (used in /kʷ/ and /χʷ/) is replaced with UNA <v>. Where it is necessary to take 
the wider context of a sound into consideration for accurate transcription, the software 
makes use of character sets, as shown in lines 632– 642: $vlat includes all vowel 
symbols in Latin writing systems. By replacing <v> with <u> after any vowel, it is 
ensured that post-vocalic /w/ is realized as <u>; see above in Section 2.5. Lines 640– 
642 reverse this process for /u/ as the sound combination /uw/ should be realized as 
<uv> rather than <uu>. 
 
functions.php (Version 1.1 from 5 March 2021) 

 
574 function lat_to_una($text, $lang) // UPA/FUT > UNA 
575 { 
576     if ($lang == "mns") 
577     { 
578         $text = str_replace("ʷ","v", $text); 
[…] 
598         $text = str_replace("χ","h", $text); 
599         $text = str_replace("Χ","H", $text); 
[…] 
632         global $gr_vlat; 
633 
634         for ($i = 0; $i < count($gr_vlat); $i++) 
635         { 
636             $text = str_replace($gr_vlat[$i]."v",$gr_vlat[$i]."u", $text); 
637             $text = str_replace($gr_vlat[$i]."V",$gr_vlat[$i]."U", $text); 
638         } 
640         $text = str_replace("uu","uv", $text); 
641         $text = str_replace("Uu","Uv", $text);  
642         $text = str_replace("UU","UV", $text); 
643 
644     } 
645     return ($text); 
646 } 

 
For Mansi, the software has the following transcription mechanisms: 
 
Cyrillic ↔ FUT 
FUT ↔ IPA 
UNA ↔ FUT 
 
Other transcriptions happen over an intermediary, e.g., if Cyrillic is transcribed into 
UNA, it is first transcribed into FUT and then from FUT into UNA. 

As the software has no lexical support and does not utilize neural networks or similar 
technologies, it cannot compensate for unpredictable variation and orthographically 
relevant information omitted in UNA and older Cyrillic texts, most notably vowel 
length. 
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3.3 Sample texts 

This section aims to show the software in practice and illustrate the possibilities and 
restrictions of the rule-based approach used here. In the following examples, the left-
most column shows the original text sample while the other columns show the output 
of the transcription software in its current version (March 2021). 
 

Transcribing from Cyrillic 

 
Table 6. Transcription from Cyrillic (text from Skribnik & Afanasyeva 2007:II: 45) 

Cyrillic > FUT > IPA > UNA 
Та тӯйтыгпахтас, 
порыг турн щалтапас, 
тот та ӯнлы. Ха̄р-о̄йка 
такос кисхаты, такос 
кисхаты, ма̄та̄прищ ат 
хо̄нтытэ. Хоса 
кисхатас, ва̄ти 
кисхатас, аквматэ̄ртн 
порыг тэ̄ӈкве та 
лю̄лыс. Порыг та тэ̄г, 
аквматэ̄ртн 
хӯнтамластэ – пуки 
киврэ̄т матыр та 
ро̄ӈхи: – Аким-о̄йка у-
у-ӯв, наӈ а̄нум юв-
та̄япаслын! 

Ta tūjtiγpaχtas, poriγ 
turn śaltapas, tot ta ūnli. 
Χār-ōjka takos kisχati, 
takos kisχati, mātāpriś 
at χōntite. Χosa 
kisχatas, wāt'i kisχatas, 
akʷmatērtn poriγ 
tēηkʷe ta l'ūləs. Poriγ ta 
tēγ, akʷmatērtn 
χūntamlaste – puki 
kiwrēt matər ta rōηχi: – 
Akim-ōjka u-u-ūw, naη 
ānəm juw-tājapaslən! 

ta tuːjtiɣpaxtas, poriɣ 
turn sʲaltapas, tot ta 
uːnli. xaːr-oːjka takos 
kisxati, takos kisxati, 
maːtaːprisʲ at xoːntite. 
xosa kisxatas, βaːtʲi 
kisxatas, akʷmateːrtn 
poriɣ teːŋkʷe ta lʲuːləs. 
poriɣ ta teːɣ, 
akʷmateːrtn 
xuːntamlaste – puki 
kiβreːt matər ta roːŋxi: 
– akim-oːjka u-u-uːβ, 
naŋ aːnum juβ-
taːjapaslən! 

Ta tujtiꜧpahtas, poriꜧ 
turn ꞩaltapas, tot ta unli. 
Har-ojka takos kishati, 
takos kishati, matapriꞩ 
at hontite. Hosa 
kishatas, vați kishatas, 
akvmatertn poriꜧ 
teŋkve ta ļulьs. Poriꜧ ta 
teꜧ, akvmatertn 
huntamlaste – puki 
kiuret matьr ta roŋhi: – 
Akim-ojka u-u-uv, naŋ 
anum juv-tajapaslьn! 

 
We are not aware of any shortcomings in transcriptions from Cyrillic and cannot find 
any errors in the output here. In older Cyrillic texts however, vowel length would have 
been an issue. 

 
Transcribing from UNA 

 
Table 7. Transcription from UNA (text from Ƶuļov 1933: 6) 

UNA > FUT > IPA > Cyrillic 
Ņavramьt skolat 
haņꞩulasьt. Juv-
johtesьt. Artaļt man 
savit hul alim oli, 
nepaken tuv-hansuŋkve 
eri. Vaꞩiļ tuv-
hansuŋkve vermi. 
Juvan aꜧmьŋ kol ujt 
pusmaltankve haņsulas. 
Tau artaļ sali aņa palt 
aꜧmьŋ salit 
pusmaļtijane. 

Ńawramət skolat 
χańśulasət. Juw-
joχtesət. Artal't man 
sawit χul alim oli, 
nepaken tuw-
χansuηkʷe eri. Waśil' 
tuw-χansuηkʷe wermi. 
Juwan aγməη kol ujt 
pusmaltankʷe χańsulas. 
Taw artal' sali ańa palt 
aγməη salit 
pusmal'tijane. 

nʲaβramət skolat 
xanʲsʲulasət. juβ-
joxtesət. artalʲt man 
saβit xul alim oli, 
nepaken tuβ-xansuŋkʷe 
eri. βasʲilʲ tuβ-
xansuŋkʷe βermi. 
juβan aɣməŋ kol ujt 
pusmaltankʷe 
xanʲsulas. taβ artalʲ sali 
anʲa palt aɣməŋ salit 
pusmalʲtijane. 

Няврамыт сколат 
ханьсюласыт. Юв-
ёхтэсыт. Артальт ман 
савит хул алым олы, 
нэпакен тув-
хансуӈкве эри. 
Василь тув-хансуӈкве 
верми. 
Юван агмыӈ кол уйт 
пусмалтанкве 
ханьсулас. Тав арталь 
салы аня палт агмыӈ 
салыт пусмальтыянэ. 

 
Here two issues are visible that cannot be solved with our current approach: 
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• As vowel length is not indicated in the source writing system, all vowels are tran-
scribed as short vowels into all other writing systems. 

• UNA <haņꞩulasьt> ‘they learned’ should be transcribed into FUT as / χańśuwlasət/ 
rather than /χańśulasət/: the sound combination /uw/ is rendered as <u> in UNA. 
However, in other cases the sound /u/ alone is rendered as <u>, e.g., in UNA 
<pusmaļtijane> ‘he/she treats them’, correctly transcribed as /pusmal'tijane/. The 
ambiguity of UNA does not allow for disambiguation in a purely rule-based 
application. 

 
Transcribing from FUT 

 
Table 8. Transcription from FUT (text from Riese & Bradley 2020: 85) 

FUT > Cyrillic > IPA > UNA 
Am χūrəm oχsar 
alasəm. 
Mān ńila χāpəl jalsuw. 
Pīγriśət at χūlpəl χūl 
χūlpajasət. 
Akʷ χūlpən low sorəχ 
ľikməs. 

Ам хӯрум охсар 
аласум. 
Ма̄н нила ха̄пыл 
ялсув. 
Пы̄грисит ат хӯлпыл 
хӯл хӯлпаясыт. 
Акв хӯлпын лов 
сорых ликмыс. 

am xuːrum oxsar 
alasum. 
maːn nʲila xaːpəl jalsuβ. 
piːɣrisʲit at xuːlpəl xuːl 
xuːlpajasət. 
akʷ xuːlpən loβ sorəx 
lʲikməs.  

Am hurum ohsar 
alasum. 
Man ņila hapьl jalsuv. 
Piꜧriꞩьt at hulpьl hul 
hulpajasьt. 
Akv hulpьn lou sorьh 
ļikmьs.  

 
We are not aware of any shortcomings in transcriptions from FUT. 

 
Transcribing from IPA 

 
Table 9. Transcription from IPA11 

IPA > Cyrillic > FUT > UNA 
paːkʷpoːsi wojkan oːtər 
kaŋke jot kit xum oːleɣ. 
sʲaːliɣ aːxʷtas, mor 
aːxʷtas pitraŋ uːsəl 
uːnleɣ. nʲololuw soːtəre 
taɣlup mirəŋ uːs 
onʲsʲeɣ. paːkʷpoːsi 
wojkan oːtər teːpaŋ aːs 
xuːlaŋ aːs witnəl neː 
wis. 

па̄квпо̄сы войкан 
о̄тыр каӈке ёт кит хум 
о̄лэг. ся̄лыг а̄хвтас, 
мор а̄хвтас питраӈ 
ӯсыл ӯнлэг. нёлолув 
со̄тыре таглуп мирыӈ 
ӯс оньсег. па̄квпо̄сы 
войкан о̄тыр тэ̄паӈ а̄с 
хӯлаӈ а̄с витныл нэ̄ 
вис.  

pākʷpōsi wojkan ōtər 
kaηke jot kit χum ōleγ. 
sʲāliγ āχʷtas, mor āχʷtas 
pitraη ūsəl ūnleγ. 
nʲololuw sōtəre taγlup 
mirəη ūs onʲsʲeγ. 
pākʷpōsi wojkan ōtər 
tēpaη ās χūlaη ās witnəl 
nē wis.  

pakvposi vojkan otьr 
kaŋke jot kit hum oleꜧ. 
ꞩaliꜧ ahvtas, mor ahvtas 
pitraŋ usьl unleꜧ. 
ņololuv sotьre taꜧlup 
mirьŋ us oņꞩeꜧ. 
pakvposi vojkan otьr 
tepaŋ as hulaŋ as vitnьl 
ne vis. 

 
We are not aware of any shortcomings in transcriptions from IPA. 
  

 
11http://www.babel.gwi.uni-muenchen.de/ 
index.php?abfrage=view_corpus_file_new&id_text=1138 
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4 Conclusions and discussion 

The purely rule-based approach followed by the COPIUS Orthographic toolset seems 
highly effective when transcribing from FUT, IPA, or modern Cyrillic into any other 
writing systems. We are not currently aware of any failings (as the software was under 
development when this paper was written, any shortcomings found in testing the appli-
cation were immediately remedied). Cyrillic output in particular might not in all cases 
mirror forms found in reality, but due to the weak standardization of the Mansi Cyrillic 
orthography, we believe the created forms can be considered legitimate. It is quite pos-
sible that there are fringe cases that we have currently not considered or encountered. 
If users encounter these, they can report them through a feedback system directly inte-
grated into the software’s website; feedback submitted through it is immediately e-
mailed to the developers. 
 When the source text is in UNA or in older Cyrillic, however, a purely rule-based 
approach is not fully satisfactory: with these writing systems oftentimes not conveying 
phonologically relevant information (most notably vowel length), lexical support 
and/or statistical methods would be needed to ensure more reliable and adequate output.  
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Abstract. Every NLP researcher has to work with different XML or
JSON encoded files. This often involves writing code that serves a very
specific purpose. Corpona is meant to streamline any workflow that in-
volves XML and JSON based corpora, by offering easy and reusable func-
tionalities. The current functionalities relate to easy parsing and access
to XML files, easy access to sub-items in a nested JSON structure and
visualization of a complex data structure. Corpona is fully open-source
and it is available on GitHub and Zenodo.

Keywords: XML data · corpus processing · open source

1 Introduction

In the era of machine learning, corpora have become one of the most important
resources for NLP research. However, there is no one standard for annotating
data or representing existing linguistic data, in fact there are several of them:
Giella’s XMLs [5], TEI (see [3]), CoNLL-U [17], ELAN XML [16], EXMARaLDA
XML [12] and NewsML XML [1] to name a few. There is such a variety of
different ways of representing data that an NLP researcher is bound to spend
a whole lot of time in converting them from one format to another. For this
purpose, we have implemented Corpona1. While several other corpus processing
tools exist [13, 14, 6], we aim for simplicity and reusability with Corpona.

Corpona is an open source Python library licensed under the Apache-2.0 Li-
cense. Each release version is uploaded and permanently archived automatically
to Zenodo. The library is easy to install through pip (pip install corpona).

While working with XML data in various projects such as Ve’rdd [2] and
neologism retrieval [11], we have found ourselves writing similar parsing code for
a variety of different tasks. This called for a more centralized approach where
code reuse can be maximized. This need gave the initial idea for Corpona, a
one-stop tool for XML and JSON dataset processing. We needed a fast way of
getting things done with as little new code as possible. As some of the XML
structures we have worked with, such as Giella XML, are in use in multiple tools
such as click-in-text dictionaries [7] and online learning tools [15], the features
implemented in Corpona are potentially useful for a wider audience.

1 https://github.com/mokha/corpona
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2 Alnajjar & Hämäläinen

2 The Current Architecture

At the current stage, Corpona consists of three main modules: xml, summary

and explorer. The main functionalities of these individual modules are easily
accessible from the main corpona module.

Fig. 1. A UML diagram showing the modules in corpona.

The modular structure is seen in Figure 1. This structure has been crafted
keeping in mind the future development directions of the library. Only the xml

module has classes. The class diagram is shown in Figure 2.

Fig. 2. A UML diagram showing the classes in the xml module
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3 Functionalities

In this section, we will describe the main features of Corpona. We go through
every module and show usage examples to illustrate their use with real world
data.

Fig. 3. An example of the find child method in the explorer module

Figure 3 shows the main functionality of the explorer module. The find child

method is useful for getting the data recorded in a sub-dictionary. The method
takes in a dictionary and a path consisting of keys. The method will automati-
cally go into lists and loop through their sub-elements finding dictionaries with
keys indicated in the path. We find this feature useful as usually we just want
certain data out from a JSON or an XML based on dictionary keys regardless
of whether they were inside of a list or not. The method also takes an optional
default value parameter. This value will be returned in case no item matched the
query. As the method automatically loops through lists, it is possible that there
are multiple dictionaries that meet the criteria set in the path, for this reason
the method always outputs a list.

Figure 4 shows how to use the summarize method from the summary module.
The method takes in a complex dictionary structure loaded from a JSON file or
parsed from an XML using Corpona. The method produces a quick overview of
the structure of the data as seen in the example output. It is a fast way of seeing
what keys are in the dictionary and what the data types are that are stored
under each key. This is very useful for better understanding the structure of a
new dataset one starts to work with.

Figure 5 shows the XML parser in action. The parser takes in a path to a file,
and parses it into a manageable Item structure. Corpona makes it possible to
loop through the different parts of the XML in an easy fashion. The sub-elements
can be looped by getting an item by tag name from the Item class. The XML
attributes can be accessed directly e.g. d.href would return the href attribute of
the Item object d.
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Fig. 4. An example of the summarize method in the summary module

Fig. 5. An example of the XML class in the xml module

4 Conclusions and Future Features

In this paper, we have presented Corpona, an open-source Python library for
corpus processing. We have described the main functionalities and demonstrated
their use with examples.

Conversion between different formats is on the long-term road-map of this
library. Some existing approaches such as converting Giella XMLs to TEI format
[8] could be incorporated in the future. This not only makes the data more
accessible in Python but also facilitates its reuse on different platforms that
operate on different XML structures.

We are also thinking of different ways of visualizing data. The biggest chal-
lenge when you are given a dataset, is to know exactly what it has, what the
structure is, what elements can contain lists, strings, numbers, null types etc.
Having a simple way of visualizing the structure helps in understanding how
to approach the data. The current implementation in the summary module is
a good start but it might still produce an overly complex output for large and
inconsistent dictionaries.

Despite the growing number of Universal Dependencies annotated corpora
for endangered Uralic languages [10, 9], we do not currently have any plans to in-
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corporate a CoNNL-U parser in Corpona as this feature is available in our other
library called UralicNLP [4]. However, UralicNLP does provide rudimentary ac-
cess to Giella XML dictionaries. In the future, Corpona should be included in
UralicNLP as a dependency for better parsing these files.
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Abstract. Apurinã (Arawak), spoken along several tributaries of Purus River 
(Southwest of Amazonas State, Brazil), presents a plural morphological system 
that marks pronouns and nouns. The language has some free pronominal forms 
that distinguish singular from plural; additionally, it has bound pronominal 
forms, with singular/plural distinction made only in the first person for the en-
clitic forms. In the case of nouns, there are two suffixes that mark plural, -waku 
(that occurs only with [+human] nouns, as kyky-waku-ry (man-PL-M) ‘men’), 
and -ny (that can occurs both, with [+human] nouns, as in pupỹka-ry-ny-ry (in-
digenous person-M-PL-M) ‘indigenous people’; or [-human] nouns, as in aiku-
ny-ry (house-PL-M) ‘houses’). The language also presents some quantifiers and 
numerals that encode number syntactically. The quantifiers are ithu, kaiãu and 
kuna-kamuny to encode the notion of ‘much’, puiãu, referring to ‘some/few/lit-
tle’, and ykyny to mean ‘all/every’. Additionally, there are the following numer-
als: (h)ãty/(h)ãtu) ‘one’ and epi ‘two’, which combine to derive higher numbers, 
and the word for ‘hand’, waku/ piu, indicating the numeral five. Thus, the plural 
marking in the language can be marked in different ways, none of which is, how-
ever, required by the grammar. With that in mind, we discuss the extent to which 
plural marking is, to a great extent, constructed by the speakers in daily language 
use, according to whether it is contextually important to do so, and raise the ques-
tion of the relevance of this problem to a computationally implementable gram-
mar of the language. 

Keywords: Number, Plural, Apurinã. 

1 Initial Considerations 

Native languages of Brazilian Amazon have received some special attention in the last 
three decades partly due to their contribution to language typology, also because most 
of them are in great state of disappearing once their elderly speakers pass away. Until 
recently, however, there had not been any work in the area of computational linguistics 
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attempting to implement computational models of aspects of language grammars. This 
started to change when the authors of this paper came into contact with Jack Rueter and 
his work on minority languages Northern Europe. Although this paper is not in the field 
of computational linguistics, nor the authors are experts in this area, it shows an exam-
ple of how questions raised by attempts to model grammatical properties of a language 
can contribute to improve language description and analysis. In other words, some of 
the questions addressed in this paper emerged from issues raised by Rueter in a visit to 
Brazil, and through continued interaction thereafter through exchange of e-mails.1 

The language whose grammatical properties will be discussed here is Apurinã, a 
minority language of the Arawak family, spoken by a population of around eight thou-
sand people whose individuals are scattered in dozens of communities, almost all along 
the margins of several tributaries of the Purus River Basin in Northwestern Brazilian 
Amazon, as shown in the map in Figure 1: 

 

 
 
Figure 1: Approximate locations of the Apurinã Villages (from the Apurinã Lan-

guage Archives of the Programa de Pós-Graduação em Letras) 
 
There have been a number of studies about Apurinã languages, with some initial 

vocabulary and word lists being presented by Polak, 1894, Ehrenreich, 1897, Steere, 
1901, and Koch-Grünberg, 1919. More recent works are Facundes, 2000, Lima-Pado-
vani, 2016, and Freitas, 2017, among many others. None of these authors, however, 

 
1 Samples of Rueter’s work in Brazil can be found at https://github.com/Univer-

salDependencies/UD_Apurina-UFPA, and https://github.com/giellalt/lang-apu. 
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have presented an adequate description of number marking in the language. Such that 
when it was unclear how the computational grammar for the language could implement 
an analysis able to determine if a nominal form was singular or plural in a text. The 
absence of a comprehensive study of plural marking in Apurinã is due, in part, to the 
fact that such marking itself is not strictly required in the grammar of the language. 
That is, both of the following forms are perfectly grammatical in the language: epi sytu-
waku-ru (two female-PL-F) and epi sytu (two women) mean 'two women'. This fact, 
combined with the importance of a thorough examination of the plural/singular uses in 
texts, the need of sociolinguistic stratification of the data, have inhibited further incur-
sions into this issue in Apurinã. Therefore, the following issues are addressed in this 
paper:  

A)  What formal resources are used in number marking (plural / singular) in Apu-
rinã?  
B)  What nouns can be marked in the plural in Apurinã, and what is the grammatical 
or discourse-pragmatic status of these markings, as well as possible semantic corre-
lates?  
In order to examine the Apurinã language, we made use of the Apurinã Language 

Digital Database (Fig. 2), which includes over three thousand lexical items, morpho-
logically analyzed words, dialect  variations, and texts transcriptions, which have been 
compiled by a group of researchers and students at the Universidade Federal do Pará, 
in Brazil, starting in 19902. Currently, this database makes use of the Fieldwork Lan-
guage Explorer (FLEx) software, made by the SIL international (https://soft-
ware.sil.org/fieldworks/), and freely available. See Butler and van Volkingurg (2007a, 
2007b) and Rogers (2010), for reviews about FLEx. 

 

 
Figure 2: Sample of a register of the Apurinã Language Digital Database 

 
2 The terms under which the Apurinã Digital Database will be publically available are still being 

discussed with the Apurinã communities and the members of the research team. 
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2 The grammar of number in Apurinã 

In this section, we describe how the notion of number is marked in the Apurinã lan-
guage, both morphologically and syntactically, on the basis the both elicited and, pri-
marily, text data. Most of the examples presented in the following sections have been 
attested in texts. 

2.1 Number expression in pronominal forms 

The plural versus singular distinction in Apurinã is encoded as part of the free and 
bound pronominal forms, and in the noun suffixes -waku and -ny. The same free pro-
nouns can function as subject, object (of the verb or of the postposition) or possessor. 
As shown in Table 1, the number of distinction (singular / plural) is present in all gram-
matical persons for the free pronouns:  

  
Table 1: Free pronouns as subject / object / possessor3 
  

Singular  Plural  
1  nuta  atha / athe 
2  pitha / pithe  (h)ĩthe / (h)ĩtha  
3M  ywa  ynawa / ynuwa, nynawa / nynuwa  
3F  uwa  

 
The pronominal bound forms differ between subject and object in the verb, marking 

the possessor noun, and present phonologically conditioned variants. As shown in Ta-
ble 2, the subject / possessor markers also distinguish singular from plural in all persons. 
Leaving aside some cases of dialectal variation, the object markers distinguish between 
singular and plural only in the first and second persons (Table 3):  

  
Table 2: Pronoun forms in subject/object/possessor function 
  

Singular  Plural  
1  ny- / n- / nhi-  a- / ã-  
2  py- / p- / pi- / p i -  hy- / h -  

3M  
y- / ø- / i-  y-...-na / ø-...-na;  

i-...-na  
3F  u- / ũ-  u-...-na  

 
Table 3: Pronoun forms in object function 

 
3 The pronouns that appear in more than one form in this table are cases of dialect variation. 
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Singular  Plural  

1  -nu  -wa  
2  -i  -i / -na 
3M  -ry  -ry  
3F  - ru  -ru  

 

2.2 The morphological expression of number 

With regard to nouns in particular, there are two specialized suffixes in the plural mark-
ing, -waku and –ny. In contrast, singular forms do not receive any formal marking. In 
general, -waku is used in nouns related to humans, as in pupỹkary-waku-ry 'Apurinãs'; 
-ny is also used with nouns unrelated to humans, like aiku-ny-ry 'houses'. Note that both 
-waku and -ny are always accompanied by the gender marker, -ry 'MASCULINE' or -
ru 'FEMININE'. (1) to (3) illustrate the use of the nominal plural markers:4 
 

(1)   Sytu-waku-ru,            kiripa                            u-kama-ã-ne?  
      woman - PL -F               what                             3PL.F- do- PROGR-3PL.F  
     'And the women, what do they do?'  
  
(2)   Kitxakapirĩka               atukyry-waku-ri-nhi                
      in the old days               2sg-grandfather.in-PL-M-AFET  
  
sãpira - ta-nu               kuna          watxa              atuku         i-txa.  
count - VBLZ-1SG.O  not             today               as              3SG.M -be  
' In the old days your grandparents told me it was not like today. '  
  
(3) ... kutxi          karywa          xipuka -ry                pupỹkary-waku-ry.     
         because     non.Indian     acabar- 3SG.M.O    Indian-PL-M  
        '(Preceding context: Today there are few Indians) because the White destroyed 
the Indians. '  
  
There are at least two cases that can be considered extensions of these uses: the first 

includes the nouns for animals, which are pluralized by adding -waku, as in (4). This 
use of plural with nouns for animals is one of the ways to derive names for clans and 
other subgroups Apurinã the society:  

  
(4) Kamỹyry-waku -ry    kuwary - ny -ry- taka    umanata-wa               apaka.  

 
4 SG = natural; PL = plural; F = female; M = male; O = object; PROGR = progressive; AFET = 

affected; VBLZ = verbalizer; POSSD = owned; N.POSSD = not possessed; PRED = predi-
cate; DISTR = distributive; GER = gerund; NC = classificatory name; IPFTV = imperfective; 
RESTR = restrictive; LOC = locative; ATRIB. INTENS = enhancing attribute; FOC = focus; 
AUX = auxiliary; REFL = reflective; PRIV = private; Frust = frustrativo; ENF = emphatically. 
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      macaw-PL-M              kuwary - PL -M - part   fazer.maldade- 1PL.O  also  
     'The people of the macaw clan did not like us. '  
  
The second case includes at least some nouns for farm animals, as in the example 

below:  
 
(5) Ny-pyra-waku-ry              pathery-waku-ry.  
     3SG-animal-PL.M            chicken-PL-M  
    'I have many chickens' Lit: 'My chicken (domestic) animals'  
 
Therefore, the use of -waku distinguishes between nouns for human beings and re-

lated concepts, and other nouns in Apurinã.  
The plural suffix -ny occurs with some nouns denoting humans, as shown in (6) and 

(7), and, at least in elicited data, it also occurs with non-human nouns, as in (8). How-
ever, some observations about -ny are in order: after examining a sample of 27 texts, 
Freitas (2017) noticed that there were 33 ocurrences of –waku and 20 of –ny, where –
waku appears in nouns for people, domestic animal, game meat or names of clans, 
whereas -ny appeared only in verbal form (pa-puxuku-ny-ry ‘they are happy’), in 
pupỹkary-ny, and some nouns where -ny semi-grammaticalized, such as amary-ny ‘chil-
dren’, and kuwary-ny-ry ‘part of; name of one of the Apurinã moiety’.  With that in 
mind, we can note that in (7) pupỹkary-ny is used to refer to the Apurinã people as a 
nation, that is, to highlight a collective with its traditional customs, in (a) to contrast it 
with other nations, such a Paumari or Non-Indigenous people, and, in (b), to contrast 
with the nation of other animals, in cultural coherence with the Apurinã cosmology5 . 
The fact that examples such as (8), where –ny is used with a noun for an object are 
attested only in elicited data suggests that such a noun semantic is not generally mor-
phologically marked for plural in spontaneous speech.   

  
(6) Wera-ĩkara-ry  kitxity-ny-ry   txa-ka-ta-ry    Awãĩ. 
       there-again-M patauá.fruit-PL-M be-indeed-VBLZ-3M.O Awãĩ 

‘That one is in fact the Patauá person, Awãi.’ 
 
(7) a. Pupỹkary-ny  awa   y-kyynyry-te-na                   .  
         Indian-PL       have  3PL.M-xingané-POSSD-3PL.M  
      y-serẽka-na                 mitxi-ry 
      3PL.M-dance-3PL.M be.first-3SG.MO  
     'The Apurinã have their party; first they dance (traditional dances). ' 
 
   b. ymaruta txa-ry           ynawa,  pupỹkary-ny-ry, asike-tikinhi-t-inhi-ry  
       know      AUX-3M.O they       Apurinã-PL-3M track-behind-VBLZ-GER-3M.O 
       ĩ-iãkynỹ-ã. 
      3M-footprint-LOC   

 
5 In this sentence the narrator is talking from the perspective of a tapir who had kidnapped a 

woman from the village, made her his spouse and now is being hunted by woman’s relatives. 
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 (8) Aiku-ny-ry 
 home-PL-M  

    'houses'  
 

2.3 The syntax of number expression 

In addition to the plural marks, there is in Apurinã another strategy to encode the exist-
ence of a certain number of elements: the use of certain quantifiers, i.e. numerals, and 
indeterminate quantifiers. Syntactically, they function as nominal modifiers.  

The numerical Apurinã system contains two primary forms (h)ãty 'one' and epi (or 
ipi) 'two', and the remaining numbers are derived from the combination of these two 
primary forms: hãty epi 'three', epi epi 'four epi epi hãty 'five'. Sometimes the pakyny 
form, meaning 'plus', comes with the numerals, as in epi hãty pakyny, but its use is not 
mandatory. Although the system permits continued counting, for as long the memory 
allows computing the number of repetitions of, as in epi epi epi epi hãty 'eleven', in 
over 30 years of contact with Apurinã, we found only a young Apurinã that seemed 
comfortable enough to count without hesitation over five using the language system. 
Normally, they count up to three. Even counting up to four involve some hesitation. 
Also, five can also be computed as hãty waku / piu 'a hand'.  

As for the phrase structure that contains a numeral, the numeral always precedes the 
modified noun, and the modified noun does not usually receive the morphological plu-
ral mark in texts, although this may occur in elicited data, and illustrated in (9):  
  
(9) a. Nuta            awa               ipi               kanawa  

1PL              have              two             canoe  
'I have two canoes. '  

        b. Kyky             uka -ry                                   kaiaty            ipi-hãty  
   Man              3SG kill.M                            paca               three  

             'The man killed three pacas. '  
  
      c. Ipi-hãty           pakyny      awa -ry                   kaiaty  

Three               plus           exist-3SG. M.O      paca                
'There are three pacas. '  

  
In semantic terms, there are some quantifiers in the language to mean ́ a lot´: ithu, kaiãu 
and kuna-kamuny. As shows (10), ithu can be used with nouns referring to individually 
distinguishable elements (i.e. each 'parent'), thus as counting noun, as well as with 
nouns whose referents are not made up of individually distinguishable elements:  
  
(10) Ithu  
a. Nuta              awa      ithu               ny-nyrymane          
    1sg                have     much            1sg-relatives.of  

'I have many relatives'      
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b. Nuta                          awa -ry                          ithu               ikira  
   1sg                             have-3SG.M.O              much             salt  

´I have a lot of salt.´ 
  
c. Sytu                    ãta-ru               ithu               ipara  
    woman             drink-3SG.F.O much             water  

'The woman drank a lot of water'  
  

The data (11-12) show a similar behavior for the quantifiers kaiãu and Kuna-kamury. 
The difference between some of these quantifiers is that they are associated with dis-
tinct language varieties, as described later:  

 
(11) Kaiãu  
a. Kaiãu-puku       a-parika                           awa                              
    very - DISTR    1PL- trabalho.de              exist  

'It's our job'  
  
b. Kaiãu-puku                             kãkyty                             n-atama-ta  
    very - DISTR                          people                            1SG- see -VBLZ  
   'I saw a lot of people'  
  
c. Ximaky         kaiãu-puku                             ny-mãỹka  
    fish               much-distr                             1sg- catch  
   'I got a lot of fish'  
  
(12) Kuna-kamuny  
a. Nuta itimata-ru                   kanawa               kuna-kamuny  
   1sg    see- 3SG. F.O             canoe                   much                
  'I saw a lot of canoe'  
 
b. Nuta itimata     kuna-kamuny-ry               kaniti  
    1sg   see          much - M                             people  
    'I saw a lot of people'  
 
c. Kuna-kamuny - panhi -ry               kãkyty               nuta               akirita-ka-inhi  
    very-IPFTV -M                               person               1SG               call- PRED - GER  

 'I invited a lot of people'  
  

In addition, there is also the quantifier puiãu that corresponds to 'little' as in the fol-
lowing examples (13). In the data below, we call special attention for the use of the 
classificatory noun -pe  in katarukyry-pe (flour-NC) in (13d), for this morpheme allows 
to derive the measure term for concepts not made up of perceptually important individ-
ual parts. Thus, -pe is a way that some mass nouns can be quantified. As in the other 
quantifiers described so far, the modified noun does not receive the plural mark.  
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(13) Puiãu  
a. Nuta                 puiãũ-puku                    nhipuku-ry                 py-syka  
    1SG                 little-DISTR                   food-N.POSSD          2SG-give  
  'Give me some food'  
  
b. Watxa puiaũ -nuka               pupỹkary             awa-ry             kutxi  
     today little- RESTR             Apurinã               exist - 3sg.mo because 
  
      karywa         xipuka                  pupỹkary-waku -ry.  
      not.indian     finish-3SG.M.O  Apurinã- PL -M  
'Today there are (only) some Indian because the Branco people destroyed the Indians.'  
  
c. Nuta                           awa -ry                             puiãu -ka              iukira  
    1SG                           have -3SG. M.O               little -pred             salt  

'I have little salt'  
  
d. Atha                       awa -ry                    puiãu -ka                     katarukyry-pe 
   1PL                         have-3SG.M            little-PRED                 flour-NC 

We have little flour '  
  
Finally, there is the universal quantifier ykyny- 'Everything, all'. As shown in (14), it 
can receive –puku, the distributed plural suffix modifying the nou. As in other cases, 
the noun modified by the universal quantifier does not receive the plural mark:  

 
(14) ykyny  
a. Ywa                   awa -ry                     ykyny -puku            aapuku-taxi        
    3SG.M              have-3SG.M.O         all-dISTR                  house.of-N.POSSD - 
LOC  
'He has everything in his house'  
  
c. Kiripa              py-kama               ykyny   uty?  
    what                 2SG-make           all day  
   'What do you do in the day-to-day?'  
  
d. Ywasaaky           ykyny -mane          sãkira-wa-ta             pupỹkary  sãkire.  
    At.that.time        all-body.of            speak-REFL-VBLZ  Indian       language  
   'At that time, everyone spoke the Apurinã language. '  
  

The notion 'no one' is expressed as follows:  
(15) M-inha-ka-ti-ma                                kuna            aiata               watxa  
      PRIV-be- PRED-3SG.MO-FRUST    not               hunt                today  
  'Nobody is going to hunt today. '  
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In addition to these quantifiers, the notion 'a little bit, a little' can be expressed by the 
descriptive verb axi 'being little, which in certain contexts can acquire a sense of 'have 
/ be a little bit, a little', as in the following example:  

 
(16) Axi-ka-piti                      awa -ry                                     kyky  
       be.little-PRED-INTS      live- 3SG.M.O                         man  
     'The man lived very little' Lit .: 'It was little (that) the man lived'  
  
              Thus, the preliminary analysis of the quantifiers in Apurinã, on the basis of the 
examples presented so far, suggest that they may occur when nouns are perceived as 
made up of individual parts (ithu nyrymane 'many relatives´; ximaky kaia-puku 'very 
many fish', nuka puiaũ pupykary 'only little Indian'), and also when noun referents are 
not perceived as made up of individual parts (ithu iparãa” 'plenty of water'; puiãu-ka 
iukyra little salt'). There are also cases of certain nouns referring to entities without 
individual parts, where a classificatory noun is used to refer to a container, as seen in 
the example (12d).  

2.4 Quantifiers and dialectal differences 

As described above, in Apurinã, there are five different forms associated with the notion 
of quantification, ithu / ithu hãitery, kaiãu, kuna-kamuny, encoding the notion of 'very' 
and puiãu and axipitika encoding the notion of 'little'. Such forms are dialect variants 
which seem not to co-occur in the same variety of Apurinã language, i.e. when in a 
given community uses one of these forms, other forms are not employed. Therefore, 
the diversity of forms that denote the notion of quantification is related to the wide 
geographic dispersion of the communities, with large distances from each other. This 
situation favors the lexical variation in the language as a whole, making certain variants 
be used in some communities, but not in others (see LIMA-PADOVANI, 2016).  

There is, however, one exception to the variation pattern just mentioned: in one com-
munity, in addition to ithu, it was also identified the form kuna kamuny to denote the 
notion of ' a lot'. The latter form was, nonetheless, provided by older speakers of the 
community. Once this data was checked with speakers of other communities, we no-
ticed that the latter recognized the second form, but said they did not use it. In conclu-
sion, kuna-kamuny, at the current stage of Apurinã is associated not only to geographic 
variation (as occurs only in a community), but also to generational variation, since it 
was attested only in the speech of older individuals. According to Freitas (2017), given 
the low frequency of use kuna-kamuny we could perhaps conclude that this form is 
falling out of use in the Apurinã language. Note the geographic distribution of these 
quantifiers in Table 4 below:  
 
Table 4: Geographic Distribution of Quantiers Apurinã 
 

 
 Quant 

K
m 

Km
  

K
m 
45  

Tu-
miã
  

Aci- 
mã  

Sepa
-tini  

Sã
o 

Japi
-im  

Terri
-nha  

Ter
-ra  

Vila 
Nova
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12
4 

137
  

Jo-
sé 

No-
va  

ithu  x  x  x  x  x  x            
kaiãu              x  x  x  x  x  
puiã        x  x  x  x    x  x  x  
Kuna-
kamuny  

        x              

axipi-
tika  

              x        

 
The first, 'ithu', above has greater distribution, being identified in six different com-

munities: Km 124, Km 137, Km 45, located in the Middle Upper Purus region; and in 
the Tumiã above and Sepatini, located in the Middle Purus region. In addition, members 
of other communities recognize this form, but do not use it.  

Item three, kaiãu, follows a similar distribution, occurring in four different places, 
as in Japiim and Terrinha communities in the Middle Purus and the newly founded 
communities, and in Vila Nova in the Lower Purus.  

Item three, puiã, encodes the notion of 'little'; it also has a wide distribution, occur-
ring in eight different communities, which are distributed in the regions of Middle and 
Lower Purus.  

In contrast, the last two items of the table were each attested in only one community. 
Item four was attested only in the Acimã village, being used by older speakers. Item 
five, axipitika, also encodes the notion of 'little' and occurs only in the Japiim commu-
nity, in the Middle Purus. 

Although these forms are actively used in some communities and not in others, fol-
lowing a geographic distribution, most of the time, some speakers recognize and accept 
more than one of such forms to designate the same quantifier. This is due to the constant 
migration among communities, and, more recently, intense contact among its members. 
The geographical space shows the particularity of each community, showing the variety 
that the language assumes from one region to another, as a way of characterizing cul-
tural diversity.  

3 Concluding Remarks 

We have shown that, in Apurinã, nouns can be marked in the plural by one of the two 
plural marker suffixes: -waku, occurs only with terms related or associated with human 
beings, while the other, -ny, occur with less frequency with human related nouns given 
it some more general/abstract or spiritual meaning and, at least in elicited data, with 
objects.  Both plural suffixes, however, are not grammatically required. In addition, 
although the syntactic modifiers can be used to mark the plurality of a modified now, 
they also are not grammatically required for a noun to be interpreted as plural. We could 
then say that the distinction between singular and plural is not strictly bound to the 
grammar of the language, and more to pragmatic forces, such that it is the pragmatic 
context (rather than the grammar) that will determine whether to use it or not plural 
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marking. Which pragmatic forces are these, however, require investigation. Thus, the 
plural marking in Apurinã is likely to pose the same sort of problem for a computational 
implementation of a grammar, which is how to build contexts into it. 

Finally, in a typological note, when we take into consideration the typological survey 
presented in Corbett (2001), we can now examine the place of the Apurinã number 
expression system in contrast to other languages of the world. In terms of the number 
marking, despite an apparent opposition between plural and singular, which would 
manifest itself in the presence or absence of plural suffixes, in fact, it would be more 
appropriate to describe the opposition as being between plural and generic. This is jus-
tified because the plural nouns admit interpretation in the plural only, while nouns not 
marked for the plural may be interpreted both as singular or plural. That is, while nyry-
mane-waku-ry entails interpretation 'more than one relative' nyrymane entails 'one or 
more of a relative'.  
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Abstract: In written texts, it is not possible to reproduce the acoustics of the 
voice. This means that writers must convey their characters’ particular manner of 
speaking using written words, often in situations when the characters themselves 
describe or evaluate the way they speak. In this study, we explore, examine and 
analyse the conventions used in literature to describe the various properties of 
characters’ voices: their strength, speed, rhythm and all other features that 
indicate manner of speaking. As a conclusion, we can state that the ability express 
the quality of characters’ voices precisely, adequately and elegantly in writing is 
very much connected to the author’s skills as a writer. 

Keywords: Komi language, voice, pronunciation, spoken speech, speech quality, 
speech pace, rhythm, literature 

Дженьыд юöр. Гижöдын асьсö гöлöссö, акустикасö некыдз оз позь 
петкöдлыны. Та понда гижöдын персонажлысь шуанног аслыспöлöслунсö 
серпасалöны гижысь кывъясöн, тшöкыдакодь сёрнилöн сикас йылысь позьö 
тöдмавны и геройяслöн асланыс сёрниысь, сiйöс донъялöмысь. Статтяын 
видлалöма-туялöма да петкöдлöма персонаж сёрниысь горсö да сылысь 
ёнлунсö, сёрни öдсö, ритмсö, ставсö, мый тöдчö герой сёрнилöн сикас вылö. 
Кывкöрталöма, мый юргана сёрнисö гижöдын стöча, тыр-бура да мичаа 
петкöдлöмын ыджыд тöдчанлун кутö авторлöн гижан сямыс. 

Ключ кывъяс: Коми кыв, гöлöс, шуанног, юргана сёрни, сёрни гор, сёрни 
öд, ритм, серпаса гижöд 

Шуанног да сылысь сикасъяссö тöдмалан медшöр öшмöсъясö, вомгора сёрни 
кындзи, пырö серпаса гижöд. Коммуникацияса сiйö либö мöд сикаслы лöсялö 
просодикаысь торъя признакъяс. Быдöнлы тöдса, мый гижöдын асьсö гöлöссö, 
сылысь акустикасö некыдз оз позь петкöдлыны, та понда гижöдын геройлысь 
шуанног аслыспöлöслунсö торйöн серпасалöны гижысь кывъясöн. Тшöкыдакодь 
серпаса гижöдъясысь персонажлöн сёрни да сёрнилöн сикас йылысь юöрсö позьö 
казявны и веськыда – геройяслöн асланыс сёрниысь, сiйöс донъялöмысь. Ставыс 
тайö ышöдö туялысьясöс босьтчыны видлавны гижöд пыр петкöдлöм шуанногсö 
да индыны сiйöс тöдчöдан сикасъяссö. Асланым туялöмын лоö видлалöма-
донъялöма прозаа гижöдъясысь шуанноглысь кыв функцияяссö, торйöн кö, лоö 
туялöма геройяслысь сёрнисö да шуанногсö петкöдлöм могысь гижысьясöн торъя 
средствояснас вöдитчана аслыспöлöслунсö. 

Ёрта-ёрткостса сёрни артмöдöмын быть коланаöн да тöдчанаöн век овлö петан 
реакциялöн вочаыскöд йитöдыс – шуöм вылö вочакывйыс. Буретш воддза шуöм 
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реплика дорас йитчысь, вочакыв сетысь репликаыс, Н.Д. Арутюнова серти, – 
сёрни артмöдöмын быть колана юкöн (Арутюнова 1972: 3). Сёрни панысь 
репликаыс (стимул реплика) сöмын кыскö, ышöдö вомъёртсö сёрни дорö. 
Вочакывъя репликаыс (реакция реплика) сiйöс сöвмöдö водзö. Вочакывтöгыс 
сёрниыс оз сöвмы. Висьталысьлöн эмоция состояниеыс тöдчö вомъёртлöн 
шуанног вылö, сылöн реакцияыс артмöдö сiдз шусяна фон, условие, мыйысь и 
вермö артмыны-сöвмыны сёрниыс. Реакцияыс кö оз чуж, оз сöвмы тшöтш и 
сёрниыс. Тыр сёрни артмöм подулын пыр эм öтувъя тема, кодi кыскö сёрни дорö 
воча сёрнитысьöс. Кык либö унджык йöз костын сёрниыс артмö вомгора шуанног 
арт серти, йитчан подувнас кодлы овлö ситуацияыс, могыс да кадыс, 
сёрнитысьясыс да мукöдтор (Винокур 1955: 343; 1989: 13 да мукöд). 

Уджаным видлалöма серпаса гижöдъясысь автор кывъясöн шуанногсö быд 
ногöн петкöдлöмсö, тöдчöдöма герой сёрниысь шуанног петкöдланногъяссö да 
урчитöма-пасйöма просодикаын медшöр аслыпöлöслунъяссö. 

Художествоа гижöдъясын вывтi бура серпасалöны персонаж сёрниысь горсö 
да сылысь ёнлунсö – гораа либö чöв-лöня шуöмсö. Кадакывъяс да урчитанъяс 
сайын таын эм ыджыд тöдчанлун, на отсöгöн гижысьяс петкöдлöны асланыс 
геройяс сёрни шуанногысь быдпöлöс сикассö, мый отсалö öттшöтш донъявны 
йöзлысь öбичасö, сямсö, русö. Тыр-бура, посниторйöдз сёрни сикассö 
тöдчöдöмöн-пасйöмöн автор кывъясыс петкöдлöны серпас – герой сёрни горсö да 
юргана сёрни öдсö. Гижысьяс колана ногöн вöдитчöны сёрни донъялан 
кывворöн, кодi стöча, тырвыйö бура петкöдлö сёрнилысь сикассö да отсалö 
лыддьысьысьлы вежöртны гижöд сюрöссö, гижöдын лоöмторъяс йылысь. Шуам, 
гортöм, öдва кылана надз гöлöссö, шöпкöдчöм-вашкöдчöмöдз сёрнисö 
серпасалöны намыштiс, вомгорулас мурöстiс, повзьöмöн вашнитiс, лöниника 
юалiс да уна мукöд тэчасöн, шуам: 

– Тiянлы бурджык на кодкö югдас, – намыштiс Ревекка. – А ме нö мый вая, 
куш ачымöс? (Юшков 1981: 217). 

– Некод абу, – мурöстiс вомгорулас да котöртiс туйлань, муртса рудöбыс 
тöдчö (Сажин 1987: 80).  

– Гриша, миянöс… лыйласны?! – повзьöмöн вашнитiс Микайлö дядь (Попов 
1987: 71). 

– Тэ нö мый, Сашок? – повзьöмöн шöпнитiс батьыс (Торопов 1995: 66). 
– Катайтнысö ог кутöй? – лöниника юалiс Шура. 
– Ог, нинöмла, – мурöктiс Африкан Африканович (Торопов 1980: 163). 
Вöсни, гора гöлöсыс, ёсь, пель чунöдана шыясыс да оръясяна сёрниыс 

пырджык тыдовтчö-петкöдчö тшöктана либö команданогса шуанногын. Та дырйи 
автор кывъясысь позьö казявны гöлöс да сылысь горсö донъялан быдсяма 
урчитанöн вöдитчöм (гора, ёся, чорыда, ярскöба, лёкысь, скöрысь), кывберд 
вайöдöм (гора, лэчыд, ёсь, ыджыд, чорыд), а сiдзжö быдса тэчасъясöн вöдитчöм. 
Видлöг пыдди: 

Йöз костысь водзö петiс Вась Наста да, Иван вылö дзоргöмöн, гораа, лэчыд 
гöлöсöн шуис: 

– Ме… медводз пыра бригадаö… (Пыстин 1987: 178). 
Дыр мысти нин лёкысь горöдiс: – Косявлöй!.. Кисьтнытö öд лёка кокни 

(Изъюров 1987: 256). 
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– А-а-а! – коз увсьыс чепöсйигмоз лёкгоршöн артмис сылöн (Торопов 1980: 
154). 

Стöч (тыр-бура шыяс торйöдлöмöн) сёрни фраза лöсялö тшöктана да военнöй 
командалы. Сёрнилöн татшöм сикасыс вермас петкöдчыны весигтö автор 
кывъясын вылыс тшупöда гор вылö индытöг, быд пöлöс факторъяс (ситуативнöй, 
эмоцияаа) тöдчöм вöсна. Сiйö тыдовтчö герой сёрниысь торъя кыввор пыр, ас 
пытшкас кодi кутö «тшöктана» вежöртас. Видлöг пыдди: 

– Чеччыны! 
Горöдiс зэлыд дзуртан шыöн, быттьö сiмöм дзир йылын нэмнас 

восьтывтöм öдзöс (Изъюров 1987: 280). 
Мукöддырйи тшöктана шуанногыс вермö петкöдчыны весиг юалана 

сёрникузяясын, кодъяс мунöны юöртанаяс бöрын. Та дырйи юалана 
сёрникузяясыс оз торъявны водзын сулалысь юöртана сёрникузяысь ни сёрни 
горнас, ни эмоция состояниенас. Татшöм петкöдчöмъясын тшöктана тон йылысь 
юöртö ас кывъясöн ачыс гижысьыс. Видлöг пыдди: 

– А тiянлы, Захарыч, да главнöй механиклы дасьтыны став оборудование, мед 
шахта стрöитiгкежлö ставыс вöлi дась, – компрессор, лебёдкаяс, кабель и сiдз 
водзö. Гöгöрвоана?.. 

Тайö кывсö Олег Александровичыс быттьö эз юав, а крепыд точка пуктiс 
(Куратова 1995: 30). 

Видлöгысь позьö казявны, кыдзи гижысьыс серпасалö-донъялö геройлысь 
«гöгöрвоана» кывйöн торъя шуанногöн шуöмсö. Тайö öти юалана кывйöн, кодi 
артмöдö сёрникузяыслысь сюрöссö, петкöдлö воддза юкöныслысь тöдчанлунсö, 
кывйыс сэки быттьö кывкöрталö сёрнитысьыслысь шуöмсö ставнас. Тайö содтöд 
тыдовтчö и автор кывъясöн петкöдлöм тэчасысь – «тайö кывсö <…> быттьö эз 
юав, а крепыд точка пуктiс». 

Торъя ситуация вöсна тшöкыда ёсь, тэрыба ыззян тоныс вежсьö лöнь, небыд 
шуанногöн, мый тыдовтчö тшöтш гижысь кывъясын. Тон вежласьöмын помкаöн 
пырджык овлö ситуация вежсьöм либö геройлöн мöд морт дорö шыöдчöм, видлöг 
пыдди: 

– Ланьтöй, – чорыдакодь заводитiс Кöсьта Ким, а сэсся Öнöпрей Гриш 
вылö видзöдлöм бöрын нюмыс петiс. – Мый нö шемöс усин? Тайöяс, видзöда да, 
шемöсмöдiсны (Попов 1994: 8). 

Лайкыд, мыла, мукöддырйи сьылан сяма, небыд гöлöсöн геройяслöн 
шыöдчöмыс, кодöс персонаж сёрни дорö аслас ремаркаясын серпасалö 
гижысьыс, тшöкыда тыдовтчö шыöдчöмъясысь мыйкö насянь корöмöн. Вель 
тшöкыда та дырйи авторъяс персонаж гöлöссö донъялöны кодöнкö либö мыйöнкö 
öткодялöмöн-орччöдöмöн, кыдзи со татшöм видлöгын: 

Сiйöс пальöдiс курöг моз мелiа чуксалан гöлöсыс Игнат Анналöн: 
– Сёйöй, сёйöй, радейтанныд кö… Ещö на эм дай, сёйöй… (Осипов 1987: 279). 
Серпаса гижöдъясын шуанноглöн öд признак серти корöм да кевмана сёрнисö 

пырджык петкöдлöма лöнь, мукöддырйи тiралан гöлöсöн, а сiдзжö вашкöмöн-
шöпкöмöн, та дырйи геройяслöн сёрниыс да налöн быд сикас ыззян здукыс 
торъялö ньöжмыд темпöн. Серпаса литература текстъясын гижысьяс паськыда 
вöдитчöны торъя кывворöн да кыввора тэчасъясöн (нора, ньöжмыда, надзöник, 
тэрмасьтöг, небыда, гусьöн, лöня, вомгорулын, шöпкöдöмöн, вашкöдны, 
шöпкöдны, гусьöн сёрнитны, нурбылявны, кыскыны, нюжöдны да мукöд), кодъяс 
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тырвыйö да стöча петкöдлöны персонажъяслысь сёрни горсö да öдсö. Таысь 
öтдор сёрни öд вылас вермöны индыны фразаын графика торъя пасъяс, шуам, 
сёрни компонентъяскостса уначута, видлöг пыдди: 

– Митрей… сувтыштлы… – надзöник корис Öстап (Изъюров 1987: 263). 
– Тэ эськö петав, мущайтчан сöмын танi! – ярскöба жö вочаалiс Виринея, 

сэсся небыдджыка нин водзöстiс: – Лэччыв да лöсьöд пыжсö (Юшков 1981: 
216). 

Вомгора команда сетöмыс торъялö ыджыд горнас, согласнöйяс вывтi ёна 
тöдчöдöмнас да гласнöйяс кыскöм-нюжöдöмнас. Гижöда формаын тайö тыдовтчö 
графикаа серпасалöмын – гласнöяс да согласнöйяс унапöвстаалöм пыр, 
торъякывъяссö слогъясö юклöмöн, а сiдзжö кыв формалысь фонема тэчассö 
вежöм пыр, видлöг пыдди: 

– Смир-р-рно-о-о-о! – Кылiс команда (Федоров 1987: 250). 
Вывтi ыджыд горсö гижöдын петкöдлöны и кывъяссö слогъяс вылö торйöдан 

пасъясöн. Тайöн кыскöны лыддьысьысьлысь пельсадьсö (вниманиесö) кывсö 
вомгора шуигöн юрганног дорö. Слог пасъясöн фонетическöя торйöдöмыс, – 
маркируйтöмыс артмöдö фраза пытшкын ышöдана-кыскана рöм, мый колана да 
тöдчана збыльвывса горыслысь сикассö петкöдлöмын. Видлöг пыдди:  

Мыйкö горзiс сiйö (Туркин), но Павел эз велав дизельяслöн эргöм понда. 
– На-со-снö-йы-нöсь! – мый вынсьыс нин, буракö, горöдiс Туркин (Юшков 

1981: 256). 
- Кöч вый да каля гос! – дзикöдз пузис Зинаида Филаретовна. – Сизим мöс öд 

дундöмаöсь тэнад милöсть кузя, си-зи-им мö-ö-с!.. Ойя жö да ойя!.. А тэ сур 
дуньган, скöт гурттö эновтöмыд, яндысьтöм рожа!.. (Безносиков 1985: 90). 

Геройяслысь чуксалöмöн шыасьöмсö гижысьяс зiльöны петкöдлыны вомгора 
шуанногын моз жö нюжöдöмöн, шыяс кыскöмöн да асланыс гижöдъясын 
петкöдлöны тайöс графическöя, öти и сiйö жö шыпас (гласнöй) визь пыр 
некымынысь вайöдöмöн. Видлöг пыдди: 

Став вынсö зэвтiс Марина, горöдiс: 
– Сте-э-эпан! Стё-о-опа! (Ануфриева 1989: 55). 
Дöлöдö-нуö, тöвзьö борда моз, пуркйö сьöд тшынöн, горзö зверь моз (поезд): 
– Э-э-эй! Код сэнi – ке-е-еж!.. (Чисталев 1980: 139). 
Кодкö дорö шыöдчана торъякывъясын гласнöйяс нюжöдöмыс сiдзжö лöсялö и 

ылiсянь шыöдчöмъяс дырйи. Вель тшöкыда та дырйи гласнöйяс нюжалöны кыв 
помас либö бöръя слогас, зэв гежöда кыв заводитчигас. Серпаса гижöдын 
гласнöйяслысь нюжöдöмсö петкöдлöны дефис пыр некымын шыпас вайöдöмöн, 
шуам: 

– Пышйö-ö-ö-öй! – горöдiс кодiкö (Чисталев 1987: 40). 
– Пашка-а! – аэропорт мыльк вылö нуöдысь трöпатi чой паныдыс 

котöртiгтыр горзiс Угор да шенасис кияснас. – Пашка-а! 
Валерия эз кольччы сыысь, тшöтш шенасис еджыд шляпанас, горзiс 

батьыслы: 
– Пап-ка-а! (Куратова 1995: 29). 
Литературнöй геройяслысь шуанногсö гижöдын петкöдлöм дырйи 

тшöкыдакодь позьö казявны сёрни тöдчöдöмлысь уна сикас, öти сикасысь мöдö 
вуджöмыс унаысь тыдовтчö гижысь кывъяс пыр, кодъяс стöчмöдöны 
коммуникация сикассö, мукöддырйи сёрнитанног вылö индöны и сёрникузя 
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помын сулалысь пунктуация пасъяс («.», «!», «?»). Шуам, татшöм видлöгын, кöнi 
герой-сёрнитысьлöн юалана репликаыс вуджö горöдана сикасö («<…?> - А.К.: 
<…!>»): 

Зинаида Павловна сюся видзöдлiс Устиныч вылö, ставнас öзйыштлiс. 
– Он ылöдчöй? – и сэк жö горöдiс: – Збыль тай! Менам Лёша! (Юхнин 1984: 

59). 
Мукöддырйи геройяс сёрниын петкöдчö вежласяна шуанног, та дырйи позьö 

аддзыны öта-мöд бöрысь мунан сёрни актысь просодикаа некымын сикас. Шуам, 
корöм-кевмысян коммуникация актыс вермас сöвмыны ичöт гора шуанногысь 
ырзöмöдз либö лёкысь горзöмöдз, такöд йитöдын герой гöлöсын тыдовтчö гор 
вежсьöмыс. Видлöг пыдди: 

– Викень дядь, едрона сила, бур кö колö, вешйы нянь дiнсьыс, ми асьным 
пондам петкöдлыны! – горöдiс Комбед Öльöк. 

– Ачыд быдты да вöлись петкöдлы! – воча горöдiс Викень да, ош лапаяс кодь 
сойяссö-кияссö паськöдöмöн, шлапкысис-пуксис топыда сюйöм туся ыджыд 
мешöкъяс вылö. 

Сэки Комбед Öльöк шаркнитiс-восьтiс боксьыс кабурсö да помтöм лöглунöн 
сöдзöдiс пинь пырыс: 

– Тэд шуöма, чеччы сэтысь, кулацкöй морда! (Торопов 1995: 38). 
Герой сёрниысь тшöкыда позьö казявны гöлöс вочасöн кыптöм, та вылö 

индöны гижысьлöн кывъяс, герой сёрни дорö вайöдöм ремаркаяс: 
– Тэ веськыда висьтав, мый тэны доз кажитчы? – гöлöссö кыпöдтöг юалiс 

Илья. – Гашкö, ме местаын кöсъян лоны? Бригадирöн? Пöжалуйста! Мед тэнö 
бригадирнас индасны! – кымын уна кыв шуис Илья, сымын гöлöсыс ыдждiс. 

– Меным бригадир нимыд оз ков, – гöлöссö кыпöдiс и Федя (Изъюров 1984: 
198). 

Прозаа гижöдъясын паныдасьлывлöны аслыспöлöс, торъя видлöгъяс, кöнi 
тыдовтчöны сёрни-юöрын коммуникация сикасъяслöн вуджан элементъяс, шуам 
«юöртöмысь юалöмö», кор артмö сiдз шусяна «абу тырвыйö юалöм («?!»)». 
Шуам: 

– Ме, пиö, вуджöда найöс мöдлапöлас, – шуö Микит. 
– Да?! – оз тöд, мый вочавидзны, ни мый вöчны нöйтчысь сьöлöма Виталей 

(Торопов 1995: 70). 
Гижöдыс оз быд пöрйö вермы юöртны шуанног сикас йылысь, торйöн нин сэк, 

кор сьöкыд вежöртны геройлысь сёрнисö, вербальнöй средствоыс сэки оз тырмы. 
Век жö ташöм шуанног сикасыс тшöтш босьтö тöдчана ин серпаса гижöдъясын 
да петкöдлö авторъяслысь гижан сямсö. Шуам: 

– А-а-а? – мыкталыштiс Самарин (Юшков 1981: 160). 
– М-м-м, – нюммунiс Опонь (Шестаков 1987: 147). 
– А-а-а! – коз увсьыс чепöсйигмоз лёкгоршöн артмис сылöн (Торопов 1980: 

154). 
Сёрни да сiйöс вежöртöм – öта-мöдкöд йитчöм топыд керöм (процесс) – сiдзжö 

кыскö туялысьясöс, просодикаа аслыспöлöслунъяс тöдчöдöм могысь. Прозаа 
гижöдъясын геройяскостса сёрни актыс шымыртö сёрни гижöдсö, синмöн аддзöм 
пыр сiйöс кылöмсö да вежöртöмсö. Вель тшöкыда сёрни актын шуанногсö позьö 
вежöртны графикаа торъя пасъясöн вöдитчöмысь, а сiдзжö гижысьöн уна ремарка 
пыртöмысь. 
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Вомъёртлысь прöшша корöм либö правдайтчöм дырйи гöлöс горыс чинö, 
тшöкыда та дырйи позьö казявны гöлöсын шогсьöм либö кодкö водзын ассьыс 
мыжöс кылöм. Видлöг пыдди: 

– Бабук, таво мыйкö кыин эн? 
– Эг, Аннуш, эг, некор, да и татшöм уджыс киö мыйкö оз нин пыр. 
Тайö кывъяссö бабук шуис зэв нор, мудзöм гöлöсöн (Нефедова 2014: 56). 
– Банук, мадаöй, öнi! Öти здук терпит, подойнича босьта и лысьта, 

нöрöвитлы этша, – шуалiс Анюта гидö лэччигöн мыжа гöлöсöн (Ануфриева 
1989: 31). 

– Ачыд жö шулiн, кыпыд лолöн пö колö овны, а олан кокни руöн. 
– Вöв и сiйö джöмдылö, кöть нёль кока. Прöстит, дед. 
Дед… Некор на тадзи Митин эз шулы сiйöс. Тайö кывъяс тöдчис и шогсьöм 

и каитчöм (Рочев 1980: 41). 
Кöсйысяна шуанног дырйи сёрнитан öдыс пырджык тэрыб, öд надз шуанног 

дырйи кутас тöдчыштны сёрниын эскытöмлуныс, морт сёрниын падъялöмыс. 
Гижöда текстъясын тшöкыда бергалöны сэтшöм сёрнияс, кодъяс торъялöны 
сёрникузяяс дженьыдлуннас, юалана-вочавидзана реакцияяснас, кöнi юалöмыс 
пыр зэв стöч, сы вылö вочавидзöмыс корö шуны эскöдöмöн «сiдз» либö 
соссьöмöн «ог». Ставыс тайö вöчö сёрнисö тэрыбöн, юалöмъяс вылö 
вочавидзöмыс пырджык овлö коставтöм. Сiдзжö кöсйысьöм дырйи вомъёрт 
сёрниын, сылöн вочавидзöмын вермö петкöдчыны эскöдöм кыв пыдди мунысь 
торъякывйын согласнöйясöс тöдчöдöмöн-кыскöмöн шуöм, торйöн нин медгора 
сонанта шыяссö тöдчöдiгöн. Та дырйи кыкпöвста согласнöйяс нуöны 
кöсйысьöмын эскöданаджык, стöча, збыльвылас вöчны кöсйысяна шуанног. Со 
кыдзи тайöс петкöдлöма водзö вайöдана видлöгын: 

– Мамук, эн петкöд, ой, эн петкöд, ме сэсся ог кут. 
– Кыв сетан – некор он кут? 
– Кыв сета – некорр ог кут (Шахов 1985: 16). 
Дивитана-дöжналана шуанноглы лöсялö торъякывйын гласнöйясöс кыскöмöн 

шуöм, та дырйи вомъёрт сёрнилы пыр лöсялö ньöжмыда шуанног: 
– Да-а, – нюжöктiс комбинатса начальник. – Государство со карточкаяс 

бырöдiс, сёй вöляысь, а тi дзонь комбинат норма вылын пукöданныд (Юшков 
1981: 183). 

Бöрдöм, зыньгöм-лöвтöм либö лимзöм да омлялöм дырйи сёрни öдыс надзмö, 
но гöлöс горыс сэк вермö вежласьны ыджыдсянь оръясянаöдз да ичöтöдз. Татшöм 
сёрнилы пырджык лöсялö гласнöй шыяс кыскöм, нюжöдöм. Татшöмторйыс 
вермö петкöдчыны торъякывйын быдлаын: кыв панасын, кыв шöрын, кыв помын. 
Видлöг пыдди: 

<…> лимзiг-лыддьöдлiгтырйи виччысис матыстчысь Педьööс: 
– Сьöлöм-шö-рö-öй дай Педю-укö-öй… Дзоньвидза-öн та-ай во-öмыд… Би 

пи-ысь дай ва-а пи-ысь! Коньö-öрö-öй дай ме-ена-ам Гри-ишу-укö-öй… Оз нин 
не-кор аа-аддзыв-лы-ы ассьыс муса-аа горт йöрсö-öö… Ассьыс шогсьысь ай-
ма-амсö-öö… (Шахов 1989: 107). 

– На-ачки-ис!!! – ловтö кырыштанаа омльыштiс Анук да уськöдчис нянь 
мешöкъяс вылö лизгырмунöм верöсыс дiнö (Торопов 1995: 39). 

– Кула. Ку-ула ме, – тiралiс батьлöн гöлöсыс (Рочев 1980: 44). 
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Таысь öтдор татшöм жö вежöртаса тэчасъяслы лöсялö кыввор мöдпöвстаалöм, 
кыкысь либö унджыкысь сiйöс шуöм, со татшöм видлöгын, кöнi герой сёрниын 
куимысь вайöдöма эг соссяна кадакыв: 

– Эг, эг… Эг, дитяяс, – повзьöмысла пиньясыс таркакылiсны лым пиын 
пукалысь тьöткалöн (Попов 1987: 68). 

Сёрнитысьяскостса паныд вочакывйыс тшöкыда овлö зумыд, чорыд, 
мукöддырйи лэчыд, татшöм шуанноглы лöсялö сёрнилöн тэрыб öд, ыджыд вына, 
гора, мукöддырйи ярскöба шуанног, мый петкöдлö автор кывъяс пыр сёрни 
гöгöрвоöдöмыс. Шуам: 

– А нылыс кöть бур? Гашкö, «кадра» кутшöмкö? 
– Абу-у! – ыркмунлi Павел (Юшков 1981: 138). 
– Разрешитöй отсавны тiянлы. 
– Оз ков отсавны, – быттьö вундыштiс Ахмировлысь кывъяссö Рита. – Ми 

кыдзкö-мыйкö асьным нин (Юхнин 1984: 202). 
Татшöм сёрни актлы лöсялöны сiдзжö гораа, ёся, öдйö да мукöд урчитанъяс. 

Но вомъёртлöн паныд шуöмыс овлö и мöмлялана, абу стöч ичöт горöн шуöм, 
пырджык ньöжмыд öда (та вылö индö согласнöйясöс кыскöм, гижöдын кыка 
согласнöй вайöдöм). Сiдзи петкöдчö геройлöн кодыськö либö мыйыськö полöм, 
майшасьöм да шöйöвошöм-падмöм, шуам: 

– Ветлы тöдмав, мый вöчсьö, – кутiс ыстыны вестöвöйöс. 
– М-ме ог-г лысьт-т, – бöбъялiс (с/с кыв; лит. джöмдавны, мытшъявны) 

вестöвöй, пельпомъясас юрсö сюйис (Федоров 1987: 243). 
Эскана, такöдана шуанногыс пырджык донъявсьö гортöм, лöнь, шыльыд сёрни 

öднас, абу вывтi тэрыб, пырджык ньöжмыд да кыскана сёрнинас, небыд 
шуанногнас, видлöг пыдди:  

– Босьт, ю, – небыдик шыöн шуис сылы Öксинь (Федоров 1987: 229). 
– Федя, дона пи, тэ вай лöньджыка, лöньджыка ов, – кевмысьöмоз мамö… 

(Торопов 1980: 11). 
Геройяскостса видчöм-пинясигтырйи, лёк кывъясöн саксьöмъяс да увтчöмъяс 

дырйи медтöдчана кыв панасас аслыспöлöслуныс – согласнöй шыяс нюжöдöм, 
кодъясöс гижöдын тшöкыдакодь петкöдлöны дефисöн торйöдöмöн (сс-ссс, в-ввв, 
н-нн да мукöд). Татшöм ногöн гижысьяс зiльöны петкöдлыны геройяслысь кодкö 
дорö ассьыныс лöгалöмсö, мустöмлунсö, скöралöмсö, дöзмöмсö. Видлöг пыдди: 

Зонмыд ырс чеччис пызан сайысь, кватитiс скамья вывсьыс сьöд беретсö, 
пуктiс шырöм юрас, сöдзöдыштiс: 

– Сс-сука! – и тэрыба мöдiс петанiнлань (Куратова 1995: 26). 
– Тыр-рмас… – пинь пырыс шуис сiйö. – Терпитны ог вермы (Шахов 1989: 

192). 
Ёртöс дивитöм-чирыштöмыс топыда йитчöма гижöдса геройяслöн вывтi ясыд, 

стöч да сёрни шыяс торйöдлана шуанногöн, торъялö ритмлöн аслыспöлöс 
тэчасыс. Зэв стöча тайöс петкöдлöма видлöгын, кöнi торъя ритмлöн шуанног 
йылысь пасйöма автор кывъясö: 

– Аннаыс нö кöнi? Ме чайтi, сiйö стада дорын. (…) 
– Меным эз висьтав, – Митин жугыля видзöдiс муö, полiс стариклöн 

синъясысь. (…) 

49



8 

– Öтлаын локтiнныд да … мыйла немтор эз висьтав? – быд кыв зэв лабутнöя 
да ньöжйö шуалiс Вань дядь, быттьö ёсь кöрт тувъяс сатшйöдлiс морöсас 
Митинлы (Рочев 1980: 29). 

– Надежда Алексеевна, но кыдз жö сiдз? – кöритыштöмöн, но век жö 
сьöлöмöн юалiс председатель (Ануфриева 1989: 58). 

Кöритöм-дивитöм мöд сикас дырйи гöлöсыс, просодика тембрыс вежсьö, 
торксьö-дзугсьö герой вомъёртлöн гöлöсын лывкыд-шыльыдлуныс, мукöддырйи 
вуджö лэчыд, ярскöб, скöр да гора гöлöсö, корсюрö и быдсяма тэрыб керöм 
вöчигмоз, видлöг пыдди: 

– Кывзы, Öльöксан, мый тэ баба моз гудрасян?! – гöлöс кыпöдiс öнi нин 
Кöсьта Ким (Попов 1994: 44). 

– Но, кельöб кага кодь тай вöлöма нылыд, – кöританаа шуис Пекла да юрнас 
трук-траккерис… (Безносиков 1985: 101). 

Асланыс геройяслысь сёрнисö гижысьяс зiльöны петкöдлыны автор кывъяс 
отсöгöн, кытысь тыдовтчö зэв стöча сёрни-горсö серпасалöмыс, та дырйи позьö 
казявны öти сёрни актысь быдпöлöс шы средствояснас вöдитчöм. Шуам, 
вомъёртöс такöдiгöн, бурöдiгöн либö коригöн, мыйöкö эскöдiгöн, мыйыськö 
öлöдiгöн, öтар боксянь, казялам сёрниö пырöдчысьлысь небыд, улыс тон, а мöдар 
боксянь – синтаксиса мöдпöвстаалöмöн öттшöтш шуанногын вывтi тэрыб öда 
сёрни. Лöниник, небыдик гöлöс та дырйи вермö вуджны бöрдан сораö, шуам: 

– Гашкö, пиук, бурöн кыдзкö ладмöдчам, – бöрдан гöлöсöн нин корис мамыс. 
– Бурöн вай кыдзкö-мыйкö… (Попов 1994: 46). 

Фразаын синтаксиса мöдпöвстаалöмыс тшöкыдакодь вермö вежны геройяс 
сёрниысь шуанногсö. Репликаяс мöдпöвъёвтiгöн артмö сёрни шыяслöн торъя 
стöч ритм, мукöддырйи сiйö вайöдö ярскöба (зэв ясыда), лыддьöдлöмöн 
шуанногöдз. Видлöг пыдди: 

– Всё. Меным танi нем вöчнысö. Тi кольччöй да больгöй, а ме муна (…). 
– Всё! Всё! – деревня кузя мунiгöн горзiс Василий Александрович. – Эн 

веськöдчы воча, Филиппова Ираида Филиппьевна! Мыйöн казяла – паныд локтан, 
кежа! Всё!.. (Шахов 1977: 102). 

Кыдзи петкöдлö видлалöм материалыс, шуанног тöдчöдысь кыв функцияяс 
асвыйöна да тырвыйöа вермöны тыдовтчыны оз сöмын ловъя юргана сёрниысь, 
но и серпаса гижöдъяса литературнöй герой сёрниысь. Шуанног петкöдлысь 
медтöдчана позянлунъясыс петöны ёрта сёрнисö гижысьöн вайöдöм гöгöрвоöдан-
серпасалан кывъясысь. Геройяслысь сёрни шуанног стöча, тыр-бура да мичаа 
петкöдлöмын ыджыд тöдчанлун кутö авторлöн гижан сямыс. 

Дженьдöдöмъяс гижöд 

А.К. – автор кывъяс 
лит. – литературнöй, гижöда кыв 
с/с кыв – сёрнисикас кыв 
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Abstract. Digital infrastructures are a vital part of support for pro-
viding a research framework and platform in engineering their digital
lexicography and grammars and deploying the to end-users as real NLP
software products. In this article we review the usage of two popular
free/libre open source infrastructures and give our view on best current
practices from few decades of experiences. We find that infrastructures
can turn work in digital lexicography and grammars into viable end-user
products like machine translators, spell checkers and correctors and so
forth.

Keywords: NLP infrastructures · Citizen science · Uralic languages.

1 Introduction

Work in digital humanities, particularly like of digital lexicography, is a very front
and central concept in building for language technologies and digital cultures for
minority and under-resourced languages. In these contexts, it is common to have
very limited access to language experts that are highly necessary for building
of the resources necessary, we talk about citizen science and crowd-sourcing.
For this reason, the role of digital infrastructures for building of the natural
language processing systems becomes very central. An ideal digital infrastructure
makes it easy for a language expert, activist or other contributor with limited
technical skills or resources to work with involved technically complex systems,
to contribute their expertise with their native language skills. In this article
we make an overview of some infrastructures that enable contributing native
language skills and describe some recent developments in the field of software
engineering that have enabled us to improve our infrastructures so we also lay
out a desiderata of a kinds for all sorts of language technology infrastructures.

In this article we use as a case study two infra-structures we have helped
to build, that are also central to Uralic natural language processing: GiellaLT3

3 https://github.com/giellalt
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and Apertium4, but we also cast an eyesight towards other kinds of popular
infrastructures.

The article is organised in following sections: First we describe some back-
ground for the system in section 2. Then we describe and compare different
infrastructures and their features in section 3. We discuss the system in sec-
tion 4.

2 Background

The work on computational lexicography, specifically for finite-state language
models and Uralic languages has been carried on for almost 40 years now. Some
of the technologies and systems underneath remain largely unchanged, for ex-
ample Finite-State morphology [2] methods have been used in similar form ever
since the beginning. On the other end, the software engineering and computa-
tional infrastructures typically have life-cycle of not more than 10 years. The
role of infrastructure to support language scientists and contributors is in many
cases to reduce the impact of changes of such computational systems to provide
smooth continuity for the development of the actual dictionary data etc. The
scientists and language experts contributing words and grammars are usually
not interested in differences of, e.g. RCS, CVS, SVN and git as version control
system, while the infrastructures have been dragged through these all in the
past decades—and conversely, the engineers who build the infrastructures may
be very interested in such underlying technologies. The linguistic and NLP soft-
ware is built on lexical data and grammars, this includes software like: machine
translation, spell-checking and correction, grammar checking, text-to-speech and
so forth. The main point of a good infrastructure is that the lexical data can
be contributed once and used for all applications alike. In figure 1 there is a
diagrammatic representation of ideal work-flow between various stakeholders of
NLP software.

One of the core values that makes this all possible is based on the free/libre
open source software (FLOSS) movement, which in way is turning into free
science and open data movements in the academia. In the old times of single
scientists keeping their word-lists and grammar sketches in the desk drawers,
eventually to be published in a grand tome with a high price and restricting
licence schemes, it was not easily possible for other researchers and the language
community at large to start contributing and further developing the resources.
However, the free and open source movement has already enabled such huge
projects like Wikipedia, a massive crowd-sourced online encyclopedia made by
humans, and this work is in a way trying to harness the same approaches in the
field of linguistics and lexicography.

One of the recent innovations in software engineering is the concept of Con-
tinuous Deployment and Continuous Integration (CD/CI). This means that a
software is developed all the time and the updates are made public immediately,

4 https://github.com/Apertium
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Fig. 1. Ideal workflow for infrastructure in NLP apps (simplified; in reality there is a
fully connected graph of dozens of apps and stakeholders)
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and there is an automatic infrastructure to test the software quality and send
the end-users updated versions. This translates directly to work with language
resources; when language users discover a word is not supported by the spell-
checker or similar NLP software they can submit it to the infrastructure and get
an updated version of the software with the word included within hours instead
of after months of development cycle. In this article we study the implementation
of such CI/CD infrastructures within the NLP systems.

2.1 Prior Art

The role of computational linguistics infrastructures in projects for cooperating
with citizen scientists and language experts to create NLP software has not
been very extensively studied. Some existing work has been published on the
topic of co-operation of linguists and engineers in large scale infra-structure like
projects, e.g. [8, 4, 7, 11]. In the part of involving the audience more in the infra-
structure usage some recent projects have built on the existing and documented
infrastructures, such as [1, 10] The other part of infrastructure usage and uptake
is documented as outreach activities, for such relevant is also software projects,
like UralicNLP [5]5, and activities of education networks like COPIUS6 and labs
like FU-Lab.7

3 Infrastructures and Resources

In this article we survey some of the main free/open source repositories for
Uralic NLP specifically related to lexicography and morphology. The main goal
of much of our work is to release NLP-based tools for end-users, be it machine
translation or spell-checking and correction, and the lexicography and contribu-
tions linguistic research are achieved as a side effect. As one of the goals of the
infrastructures is to lower the barrier to entry, we put an emphasis in this article
to the infrastructure frameworks built to make it easier and more accessible. In
table 1 we show an overview of the languages and resources for our infrastruc-
tures: GiellaLT and Apertium and for comparison other FLOSS infrastructures:
CommonVoice8 and Universal Dependencies9 and UniMorph10.

One important feature of a language technology infrastructure is separation
of the technology and data. This means that the language experts can collect and
curate data, while the engineers improve and add NLP systems, and when a new
or improved system for a specific NLP application is finalised, it can be applied
to all languages providing language data in the infrastructure. In practice for
example, this has in past meant, that when new research was published making

5 https://github.com/mikahama/UralicNLP/
6 https://www.copius.eu/index.php
7 https://fu-lab.ru/
8 https://commonvoice.mozilla.org
9 https://universaldependencies.org

10 https://github.com/unimorph/
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Table 1. Infrastructures and the languages and resources they have.

Infra - stuff Languages NLP resources

GiellaLT 121 Morphological analysis
Text-To-Speech
Spell and Grammar-checking

Apertium 181 Morphological analysis
237 Machine translation

Common Voice 78 Speech recognition
Speech synthesis

Universal Dependencies 104 Treebanking
Dependency Grammar

Unimorph 122 Example
word-forms

weighted finite-state spell-checking and correction end-user usable [9], all lan-
guages in the infrastructure could have an additional (albeit basic) spell-checker
and corrector. Both in GiellaLT infra and Apertium system this is implemented
at low level by simply applying the necessary changes to all of the language
repositories. Due to potential of complicated interactions and change conflicts
in this phase, both infrastructures have built additional tooling to ease the pro-
cess: gut11 and Apertium-init12 In the core both systems are based on partial
templating, with main difference being in the implementation technology: Rust
and Python respectively.

3.1 Testing

One feature that an infrastructure is useful for as a supporting role for citizen
science and crowdsourcing lexicography is quality assurance. In the NLP software
this is done by automated testing. The automated tests for an end-user facing
software can vary from as simple unit and integration testing as ensuring that
you can enter word-forms and get analyses or translations back to as intricate
as ensuring that the translation or spell-checking quality does not decrease. The
testing methodology follows from software engineering and tends to use the same
terminology: Unit testing, regression testing, integration testing and so forth.
One of the testing approaches many linguists might be most acquainted with
is a form of regression testing [3]. One of the recent developments in software
engineering is automated testing of each commit on the server, using continuous
integration. Continuous integration is set up to ensure that no changes to the
lexicon are breaking the system or decreasing the results.

There are two problems that arise with complex NLP systems and auto-
mated testing: firstly, a full coverage testing on substantial material can take

11 https://github.com/divvun/gut/
12 https://github.com/Apertium/Apertium-init/
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much more time and processing resources than is available on a freely available
CI services. Secondly, complex NLP systems do not only break from changes
within the local lexicographical data, but also from other parts of infrastructure
changing. With the theme of rule-based machine translation this is obvious:
each project depends at least from three different lexicographical projects: the
source language dictionary, the target language dictionary and the bilingual dic-
tionary, and change in any of these can throw the translation off. For other
NLP pipelines, similar problems arise from changes in the build infrastructure,
for example handling of capitalisation, tokenisation and even tagging standard
changes. The first problem of limited processing power we have partially solved
with self-hosted and customised build servers, however, this does introduce a
non-standard non-trivial component to the mix so it is unoptimal for the pur-
pose of this article (not easily reproducible). The second problem still exists in
our build systems, however we are researching on potential solutions.

3.2 Deploying

One feature that infrastructure provides to scientists and language experts is
turning their lexicons and grammars into end-user products fro the whole lan-
guage community: for example languages in GiellaLT and Apertium repository
are provided to users of LibreOffice, or Linux-based systems as packages for
spell-checking and correction [9].13

The most common approach for deployment is, is to simply provide a stan-
dard build system, such as auto-tools based one, and have the distributors of
systems pick it up for their users; this has been the traditional approach espe-
cially within the Linux ecosystem and other free / open systems. This is not
always feasible option for minority language technology, e.g. due to lack of in-
terest and necessary expertise on behalf of the distribution providers, for other
approaches we have build custom repositories14, and supplementary parts to
packaging systems15, which, while not ideal for average end users, are good
enough to get the software to a majority of the end users.

3.3 Documentation

One of our goals in the original infrastructure designs has been to introduce
the concept of Literate Programming [6] into NLP. The idea of producing docu-
mentation, even books, from well-commented source code is well within reach or
natural language processing, lexicographical databases and grammar rules are
typically the main meal of linguistic literature in general. For example in Fen-
nistic tradition, it is not untypical to see a grammar book formatted in form
of dozens and dozens of examples listed or tabulated accompanying every de-
scription of every grammatical phenomenon, this is very near to rule-based NLP

13 https://divvun.org
14 https://Apertium.projectjj.com/apt/
15 http://pahkat.uit.no/
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format already. The current implementation of the literate programming scheme
in giellaLT infra follows the light-weight literate programming style most pro-
gramming languages have eventually adopted as well, namely doc comments.
What this means is we have specially formatted comment blocks within source
code, that can be, together with context-relevant code, be re-used as documenta-
tion, as well as unit tests. Compare this to Python’s docstrings16 and doctests17.
It is noteworthy, that mostly, in lexicography and grammar, tests, are nothing
more than example word forms and their preferred annotations, be it grammat-
ical analysis or perhaps spelling corrections, this, naturally, is in and of itself
interesting for a linguist even without the testing feature. As a recent feature for
the documentation comments, the output format has been updated to GitHub’s
github-pages format and a prototypical examples can be found at the time of
writing in the GiellaLT github space18.

4 Discussion and conclusions

We have built various infrastructures for enabling various groups of contributors
to contribute linguistic data. Currently our infrastructures are used to involve
large number of researchers in providing digital language tools for large number
of marginalised languages.

In the table 1 we give the amount of languages being worked on within
the infrastructures, while the numbers do not directly tell of the quality, there
are further ways of determining how much the languages have been worked on
in each of the systems. Within GiellaLT and Apertium communities we have
opted for self-classifying the production quality of the languages as such: in
GiellaLT registry19 at the time of writing we find 8 full production quality and
27 beta testing phase languages (out of 128), in Apertium correspondingly 53
trunk translators and 39 nursery translators (out of 237).20 The repositories
Common Voice, Universal Dependencies and Unimorph on the other hand do
not include classifications, but we can study them rather by comparing the sizes:
the biggest recording size in English is 1800 hours, and 36 have 10 or more hours
of confirmed recordings, out of the 78. For Universal Dependencies biggest data
set is German with 3.753 million dependency trees, with 43 having over 100
thousand trees. In unimorph, Finnish is the biggest dataset with over 2 million
word-forms, with 27 languages containing over 100 thousand word forms.

We have two infrastructures for NLP systems that have provided people with
various tools and software for years. They have also improved continuously and
still actively used.

16 https://www.python.org/dev/peps/pep-0257/
17 https://docs.python.org/3/library/doctest.html
18 https://giellalt.github.io, see for example https://giellalt.github.io/lang-fin/fin.html
19 https://github.com/divvun/registry#languages
20 at the time of writing, this can obviously change fast in a fast-moving user community
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Abstract. This article discusses the prerequisites for the machine translation of 

sign languages. The topic is complex, including questions relating to technology, 

interaction design, linguistics and culture. At the moment, despite the affordances 

provided by the technology, automated translation between signed and spoken 

languages – or between sign languages – is not possible. The very need of such 

translation and its associated technology can also be questioned. Yet, we believe 

that contributing to the improvement of sign language detection, processing and 

even sign language translation to spoken languages in the future is a matter that 

should not be abandoned. However, we argue that this work should focus on all 

necessary aspects of sign languages and sign language user communities. Thus, 

a more diverse and critical perspective towards these issues is needed in order to 

avoid generalisations and bias that is often manifested within dominant research 

paradigms particularly in the fields of spoken language research and speech com-

munity. 

Keywords: Sign Language, Automated Sign Language Translation, Machine 

Translation, Human Computer Interaction, Interaction Design. 

1 Introduction 

We have never really met Jack Rueter. Some of us share an auditive memory from 

seminars on Finno-Ugric languages and general linguistics when we misheard, mis-

spelled, or pronounced his surname *Reuter. Decades after, we find ourselves in a 

larger Linguistic Universe, now acknowledging him as a distinguished researcher of a 

vast range of Uralic languages.  
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Now having this Graphemic Space at our disposal, we would like to draw Rueter’s 

attention from Ural to another issue in which his interests are also invested – namely 

linguistics and computation. In this article we outline the prerequisites for the machine 

translation of sign languages (cf. [1]), with the modest hope that Rueter would dedicate 

part of his enthusiasm to furthering the development of computational infrastructure for 

sign languages in general. In particular, we would like to draw his attention to Finnish 

Sign Language. 

 Similarly to Jack Rueter, we have likewise worked with minority languages during 

those decades in between, yet from a differing standpoint. We too have explored the 

challenges and possibilities of developing automated translation technology – for lan-

guages that are signed. Our interest in writing this article centres on the complexity of 

the topic: sign languages and their diversity; and the promise that embodied expression 

and incorporation of non-conventional signs offers to furthering technological devel-

opment in this area, and how it contributes to deeper scholarly understanding. To date, 

many challenges can be observed in attempts to develop this technology. These draw-

backs can be seen on technical levels as much as cultural-linguistic levels. 

Not only do these challenges and complexities exist on practical technical and cul-

tural-linguistic levels, but aspects surrounding culture itself, marginalisation (inclusion-

exclusion depending on language, ethnicity and varying abilities, i.e., literacies), and 

socio-economic factors enter into the equation. It only takes one to take a quick glimpse 

at the types of Sign Language Translation technology developments that have occurred 

thus far, to understand the nature and concentration of the in-built systemic biases that 

have to this point manifested, and no doubt, will take a long time to address. Similar 

issues are being faced across many fields of technological development, particularly in 

areas of intelligent systems. We see it as our responsibility to address these challenges 

and contribute to devising solutions that will not only rectify imbalance in the logic of 

the systems and their designs, but also provide better technological design and access 

for everyone. 

The issues we discuss in the paper concern all sign languages. This is not meant to 

imply that all sign languages share the same resources – or are fully similar. Estab-

lished, standardised sign languages (e.g. French, Swedish, American, Estonian, Danish, 

Finnish, Russian Sign Languages and so forth) are – despite their relatively short his-

tory – independent languages. Yet, the differences between these languages are primar-

ily lexical, not grammatical. This means that from a general technological perspective 

they can be approached as an independent typological language class (for a recent dis-

cussion regarding the similarities and differences between sign languages, see [2]). 

2 State-of-the-Art in Gesture Recognition and Automated Sign 

Language Translation 

In theory, today’s technological capabilities enable automated translation of sign lan-

guages. Various types of  devices incorporate high standard hardware (e.g. cameras and 

microphones, accelerometers and gyroscopes) that can capture rich data from users. 

Computing resources and network connections are reasonable, also in mobile devices. 
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This enables the intensive processing of large quantities of data, even by cloud services. 

Interactive technologies have evolved and the basic technological components needed 

for further development of sign language translation technology already exist. These 

can be seen in the forms of video processing libraries and algorithms, an array of ma-

chine learning frameworks and architectures and to an extent, relevant corpora. 

 Technology facilitating gesture-based interfaces, relevant also to the automated 

translation of sign languages, can be split into two overall groupings: those relying pri-

marily on wearables such as gloves, rings, accelerometers, etc., and those relying pri-

marily on a camera or sensor-based tracking, where users’ hand gestures are recorded 

at a distance [3]. In the first group, there are solutions such as the one presented by 

Cheng and colleagues [4], where an accelerometer is used to obtain 3D information of 

the hand movement with the aim of controlling an entertainment robot. Hand gesture 

recognition can also be used in rehabilitation processes by utilising resistive sensors 

that are placed on fingers in order to simulate the pressure distributions on the forearm, 

and reproduce the movement on an arm articulated model [5]. A continuous hand ges-

ture recognition system, suitable for a low-cost and energy-efficient Human-Com-

puter/Technology Interface, is presented by Gupta et al. [6]. The gesture characteriza-

tion is made with the data from the accelerometer and gyroscope sensors. Moreover, a 

Dynamic Time Warping solution is used for gesture classification, and a gesture spot-

ting process is used to distinguish between a database gesture and an involuntary ges-

ture. Kiliboz and Güdükbay [7] utilise a magnetic 3D position tracker attached to the 

user's hand to collect trajectory data and then represent gestures as an ordered sequence 

of directional movements in 2D. 

In the second group, different kinds of visual information can be used to solve the 

recognition problem. Visible imagery is employed by Molchanov and associates [8], 

whereby the hand localization was jointly performed with the hand gesture recognition 

task, using a multi-resolution sliding window that densely selected image regions, and 

evaluated each selection when a specific hand gesture was performed. Visible imagery 

is also used in Lee and Park’s [9] study for developing a universal remote-control sys-

tem using hand gestures, where the hands are segmented from the background using 

motion and colour skin clues. Other works use a Convolutional Neural Network (CNN) 

to recognize gestures. This is the case of the work presented by Bao et al. [10], which 

does not require any previous segmentation process. Similarly, another CNN is pro-

posed in Liang et al. [11] for gesture recognition that also locates the hand. An alterna-

tive to visible imagery is near-infrared (NIR) imagery, which is more robust for adverse 

illumination conditions, favouring its deployment. In Mantecón et al. [12], a NIR-based 

hand gesture recognition system is proposed to interact within a complex immersive 

environment, which improves real-time performance of previous works, such as Man-

tecón et al. [13]. Lastly, 3D or depth information is also used to improve the gesture 

localization, and thus the general performance. In Cui et al. [14], a 3D CNN solution 

recognizes different dynamic hand gestures for sign language. In Mantecón et al. [15], 

hand crafted features based on a variation of Local Binary Pattern for depth images are 

used for operating Unmanned Aerial Vehicles with gestures. 

Effective and functional sign language translation solutions based on the technology 

outlined above are few and far between. An example of one representing the first group 
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is the technology presented in Zhou et al. [16] which is basically a wearable tech-glove 

augmented with an add-on software capable of recognizing dozen types of simple hand 

configurations involved in finger alphabets and numerical American Sign Language 

signs. An example of the second group, on the other hand, is the SignAll1 translation 

system that exploits AI and computer vision in order to recognize and translate Amer-

ican Sign Language in business and educational settings. Both solutions are cam-

paigned and marketed as state-of-the-art in the field of sign language translation tech-

nology. However, although they undeniably include some cutting edge technology, 

they still are limited, for example, in their mobility (meaning that communicators need 

to remain in the same rigid positions), size of the corpus, and focus on conventional 

signs only – all factors affecting, in the end, their general usability and acceptance 

within the actual sign language users community.  

3 Challenges of Automated Sign Language Translation 

In reality, sign languages pose many challenges for automated translation. In the ana-

logue sense, the possibility of translating over approximately 300 – some even say 

nearly 6000 – sign languages into various spoken languages is still highly debated 

among scholars (see [17], [18], [19]). The conversion of this task to information tech-

nology poses even more complications. Danielle Bragg and colleagues [20] highlight 

the dominance of studies that attempt to achieve this feat through working in knowledge 

silos. That is, more often than not, development teams represent experts of the same if 

not similar disciplines. This reduces the team’s capacity for understanding various nu-

ances, interactions and interrelations that can only be seen through diverse lenses, i.e. 

multidisciplinarity. Thus, the current state-of-the-art gesture recognition used for sign 

language recognition does not thoroughly take the complexity of sign language com-

munication and particularly its translation into account. Nor, does the current state-of-

the-art account for the complexity and multidimensionality of the socio-cultural context 

in question, and its role in conveying meaning. Current solutions focus on algorithms 

for detecting fingers, hands, and human gestures. The computer recognition of units 

comprising these elements occurs in relative isolation – without consideration for the 

role of other factors (bodily, gestural, contextual, environmental, interpersonal etc.) in 

meaning conveyance and subsequently, meaning-making.  

3.1 Datasets – Corpora 

From the technological perspective, and according to Bragg et al. [20], some of the 

main current challenges in automated sign language translation can be classified as per-

taining to: datasets; recognition and computer vision; and modeling and natural lan-

guage processing. From the point-of-view of datasets, the problems are as follows:  a) 

the size of the datasets are limited, affecting generalizability in machine learning; b) 

signer variety – the contribution of novices and non-native signers means decreased 

 
1  http://www.signall.us 
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quality and accuracy, and to increase validity and recognition systems should be trained 

with real (native or near native) signers in realistic scenarios and datasets should include 

representative, generalizable samples from diverse age groups, gender, culture, various 

ethnicities, varying body types and physical traits, clothes, lighting conditions and 

more; and c) continuous signing – most existing datasets contain individual signs, 

which as a starting point can aid in the development of, for example, sign language 

dictionaries, it is not sufficient for recognising and interpreting real-world conversa-

tions that involve sentences and long utterances. 

Many of the problems associated with datasets could be overcome by the use of sign 

language corpora in the development of automated sign language translation technol-

ogy. Sign language corpora are large collections of systematized and annotated video 

materials, created for linguistic purposes, representing different types of sign language 

use by a large variety of sign language users. However, to date only a few sign language 

corpora have been created and those that exist are still relatively small in size when 

compared to machine learning corpora used in the development of spoken and written 

language translation technology. For example, the recently published first version of 

Corpus FinSL2 (see [21]) – a state of the art corpus on Finnish Sign Language from the 

linguistic perspective – “only” has 107784 sign tokens produced by “only” 21 Finnish 

Sign Language users. The plan is to update this corpus in the future. Yet, due to the 

manual annotation work required this endeavour is extremely time consuming. Moreo-

ver, even the most updated version of Corpus FinSL would still be small from the ma-

chine learning perspective as the total number of Finnish Sign Language signers rec-

orded for the material is only 80. A similar situation is faced regarding other sign lan-

guage corpora. 

3.2 Recognition and Computer Vision – Depiction 

In terms of recognition and computer vision, challenges include depiction – the visual 

representation or enactment of linguistic content (e.g. [22], [23]). In the investigation 

of corpora of Western sign languages, it has been estimated ([24], [25]) that approxi-

mately 30 percent of sign tokens represent depictive content that cannot be unambigu-

ously translated even in the traditional sense (see Fig. 1). The percentage in itself re-

veals the situation. However, this is made even more confusing by an estimation that 

the group of 70 percent of non-depictive signs comprises only approximately 3000 lex-

eme types. If we consider all of this, from the point of view of the current Corpus FinSL 

data (see above) for instance, the end result is that we can perhaps fairly easily translate 

(in the traditional sense) approximately 75500 sign tokens with the help of 3000 lexeme 

types. Yet, more challenges will undoubtedly be encountered regarding the estimated 

33500 sign tokens that cannot be reduced into lexeme types. This is due to the uncon-

ventionality – or context dependence – of their form and semantic value. Another issue 

that needs to be considered is that depictive meanings are expressed not only with man-

ual signs (i.e. with hands) but also non-manually, with facial expressions, bodily pos-

tures and movements (e.g. [26]).  

 
2  http://urn.fi/urn:nbn:fi:lb-2019012321 
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Fig. 1. Examples of depictive signs and enactments that pose problems to all types of translation. 

Fig. 1 gives examples of four depicting expressions from Corpus FinSL. In (a.) the 

signer is depicting an ad hoc cylinder shape of an object which, depending on the con-

text could be translated, for example, as a ‘snowman’ or a ‘pile of rocks’. In (b.) the 

signer is producing an actual phrase ‘boy and dog turn and look around’. However, in 

another context this utterance could refer to some other characters and targets. In (c.) 

and (d.), the signer is using his whole body in order to enact the activity of a character 

in the story he is representing. The translation of these utterances depend on the context 

as well as on the (human) translators own world knowledge. 

To comprehend depiction in sign languages, it is also necessary to draw on the 

knowledge of deaf culture. Thus, genuine involvement with deaf communities is para-

mount in order to ascertain semantic value in conjunction with relevant syntactic de-

vices, interactions and relations. It is not sufficient to base sign recognition on speech 

recognition as this cannot deal with depictions that are uncommon or insignificant in 

speech. The same concept may have numerous depictions (see Fig. 1), yet annotation 

systems do not have standards and conventions to account for this. For example, in 

most sign language corpora (including Corpus FinSL), depicting units have been anno-

tated only with macro-level class notions such as a Size and Shape Specifier (Fig. 1a) 

or a Handling signs (Fig. 1d). This has been undertaken without any reference to the 

token level meanings of the units.  

The lack of valid and reliable, large-scale annotations creates obstacles for applying 

machine translation and natural language processing (NLP) techniques to sign lan-

guages. Annotations in the form of text are generally applied as input. However, this in 

itself skews the authenticity of sign language expression as often sign languages do not 

have a standard written form. On the other hand, using more technical transcription or 

notation methods such as HamNoSys or SignWriting is too time consuming. The con-

sequence of all this is that datasets are and will remain limited in terms of the number 

of samples and signers (not always reflecting the signing population).  

Finally, from the perspective of recognition and computer vision, generalization is 

difficult in relation to unseen factors in communication contexts. These unseen ele-

ments (important in depictions) include individuals and situations that inform the mean-

ing of what is being communicated. 
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3.3 On Modelling, NLP and Human-Computer/Technology Interaction 

Modeling and NLP are difficult in the sign language translation technology sense for 

several reasons. Two of these reasons can be understood as: a) structural complexity – 

most MT and NLP methods have been established for verbal and written languages; 

and b) annotations – as with depiction, annotations in modeling and NLP cause prob-

lems due to the absence of reliable, valid and mass annotations. Furthermore, due to the 

incompatibility between sign language and standard written forms of language tradi-

tional approaches to translation such as sign or speech to text present syntactic and 

semantic inadequacies. Yet, in addition to these linguistic challenges, there are also 

highly specialised considerations that need to be given to the interaction design of the 

translation systems and devices. 

Human Computer Interaction (HCI) is a constantly evolving area of design and 

scholarship that in its relatively short lifespan has revealed a myriad of issues, dimen-

sions, challenges and enablers. What must be remembered from the perspective of sign 

language translation technology development is that the language level of design and 

logic possesses one layer of issues, while the HCI, or Human Technology Interaction 

(HTI), dimension introduces a compelling list of other matters. These matters relate 

equally to the technology itself, as they do to users and indeed designers, environments 

and contexts within which they are utilised and experienced. From the experiential 

(emotional and psychological) perspective we may see the technology as possessing its 

own significance – projecting values, including or excluding populations on the basis 

of socio-economic conditions, education, accessibility etc., and posing other obstacles 

such as technophobia and social resistance. In terms of usability, the above mentioned 

examples of current sign language translation technologies, may be cumbersome. They 

may also be limited in terms of their allowance for naturalistic movement, confusing to 

operate (interface with), and distracting in terms of human-to-human social interaction. 

Functionality to a great extent taps into the challenges that have also been listed above 

– limited corpus and non-inclusion of unconventional signs. For these reasons we con-

sider co-design, or indeed co-engineering, with people from deaf cultures to be a critical 

component when considering effective and affective interaction design of sign language 

translation technologies. 

One specific challenge for developing user interfaces for assistive purposes, such as 

sign language translation, concerns how they are integrated into existing tools. Separate 

interfaces or applications are often challenging to maintain and develop further if they 

are not integrated into existing tools and applications. Even though there are some suc-

cess stories, such as how screen readers and speech synthesis technology in general has 

been integrated in both desktop and mobile user interfaces, most of the assistive tech-

nology solutions are still separate from the interfaces used by most of the users. In order 

to develop integrated interfaces compromises are often needed, which creates another 

challenge for end user requirements. Thus, finding a good balance between user re-

quirements and other factors is often challenging. 
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3.4 Co-Engineering, Participation and Culture 

While on the one hand there are current problems with the technological development 

on the linguistic and machine learning levels, much more consideration also must be 

given to the interaction design of the devices and their software. In fact, Korte, Potter 

and Nielsen [27] note the importance of including considerations for deaf culture, when 

attempting to engage in interaction design for people belonging to deaf culture. In their 

study with Deaf Australians, Korte et al. found that deaf, as with any culture, maintains 

its own conventions, customs, etiquette and linguistic differences. As with any other 

group of target users, particular cultural considerations need to be made a priority, as 

this subsequently affects not simply the willingness to adopt, engage with and sustain 

use of a device or application (e.g. [28], [29]), but also the integrity of the system and 

its relevance [30]. Understanding culture is not simply about understanding norms, but 

also understanding values [31]. When considering design for accessibility for instance, 

it is wrong to approach the development work and user involvement in terms of working 

with people with ‘special needs’. For, within the deaf culture, those with special needs 

are those who possess a health problem or condition other than that of no hearing [27].  

Customs and cultural cues affect the interaction design on a very practical level. For 

instance, in the case of Australian Deaf, a light touch on the arm is used to gain atten-

tion. When exceeding arms reach, a wave is also acceptable. Each interacting actor 

must wait until both have visual attention. If someone’s attention is diverted (gaze 

moves elsewhere), then the signing individual should stop and wait until their interac-

tion partner renews gaze on the signing [27]. Thus, while we understand that the ability 

for technology to detect, collect and translate continuous signing is ideal, there is also 

the need for understanding that continuous signing does not mean non-stop signing. 

Rather, it means communication in rhythms that are dependent on attention, attention 

seeking and waiting for social, intentional and visual cues. In other words, for instance, 

while the computer vision should capture all the meaningful communication gestures, 

it should not capture everything. 

The nature of these conventions, and indeed unfamiliarity to hearing communicators, 

means that the best communicators of sign, and particularly of sign with deaf children 

(as in Korte et al.’s study case [27]), are native deaf adults. This is an important impli-

cation for the interaction design of sign language translation technology, as the design-

ers themselves (or members of the design and development team) should preferably not 

only be fluent in sign, but also be members of the deaf cultural community itself. Native 

deaf adults are skilled at attracting and maintaining attention, particularly of other deaf 

individuals. These types of skills are highly valuable in the context of interaction de-

sign, as they afford cues for understanding how the logic of the interface and commu-

nication system should work. Furthermore, it should also be noted that deaf individuals 

and those who live with them (i.e., parents) have a heightened awareness of non-verbal 

communication that potentially may provide worthy insight in relation to understanding 

the unconventional gestures and signs mentioned above. 
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4 The Need for Automated Sign Language Translation? 

Despite the affordances provided by existing technology (Section 2), the challenges in 

developing a robust and cost-effective sign language translation tool are still great (Sec-

tion 3). In addition, we also need to ask ourselves one more important question: How 

needed is such tool in the first place? 

Let us imagine an international conference on Uralic and Baltic languages, organised 

by deaf linguists for an audience composed of deaf scientists and deaf laymen. Hearing 

researchers in their conferences would rely on English, German or Russian or another 

language shared by the colleagues of their discipline. Skilled interpreters would convey 

aloud the contents of keynotes and papers to the local audience. But at the “deaf-only 

conferences”, interpreters are needed solely for non-signers, i.e. “hearing” participants. 

No (electronic, mobile) dictionaries would otherwise be consulted during vivid corridor 

discussions or opening and closing events. Even if all attendees would come from dif-

ferent parts of the world, no electronic technology would be utilised. For a hearing 

linguist, this is an inconceivable scene. Regardless of their doubts, this linguistic mira-

cle is materialized every time deaf people who do not share each other’s native signed 

languages meet. Deaf people find a way of being able to communicate.  

In research literature, the aforementioned linguistic behaviour is called International 

Sign (IS) or cross-signing (see [32], [33]). It emerges from  “shared deaf cognition”, 

visual conceptualizations of the world, created by deaf people whose language is visual 

and gestural. It is full of elements containing visual cues, gestures, pointing and acting 

out in the tridimensional space around the signer. When abstract or concrete things are 

not present or visible, deaf signers animate and materialize them with their hands and 

body in this very space, be they mathematical or physical, cosmological or microbio-

logical entities or processes (see [34], [35]). 

It is widely assumed that the existing conventional sign languages have their origins 

in similar moments of interaction between deaf people. Due to their fairly long devel-

opmental history, most European sign languages (SL) nowadays are well-established 

independent languages (Swedish SL, British SL, French SL, Finnish SL, Estonian SL 

etc.). They contain a nationally agreed conventional lexicon, i.e., precise signs, both 

motivated and abstract, with well-defined semantic meanings (see Section 3). But as all 

signed languages are produced by visual articulators of the human body (i.e. hands, 

torso, head, mouth along with facial expressions), they are also able to convey more 

fluid, unfixed meanings, using iconic, pantomime-like segments, that have neverthe-

less, properties with a more or less determined meaning. It is these depicting elements 

that are constantly exploited by all established sign languages and all sign language 

users when, for instance, the local established lexicon is insufficient or non-existent in 

a determined context. For centuries, deaf people have also made use of the aforemen-

tioned pantomimic gestures in contexts or locations where a signed language has not 

been able to emerge or when people born deaf have not been able to acquire a conven-

tional sign language. In these contexts the signed expressions are called "home signs". 

The bi- and multilingualism of deaf sign language users with some spoken or written 

language should not be forgotten either. This use of majority language alongside sign 
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languages means, at least in modern Western cultures, that very often ad hoc commu-

nication between signers and non-signers could be organised simply with writing some 

shared language to paper or to a digital device such as a smartphone. There is no real 

need for an automated translation solution in this sense. For more complex communi-

cative situations, and for instance circumstances characterised by illiteracy as an exam-

ple, there is always the traditional interpreting service with human interpreters. As far 

as we can see, this is likely to remain the best way to translate between sign languages 

and spoken languages in many everyday contexts (doctors appointments, schools etc) 

for years to come. 

But developing automated translation technology for sign languages is not insignif-

icant either. Reasons for developing such technology can be classified into both con-

crete and ideological ones. An example of a very concrete motivation might be that 

which was set up by the EU web accessibility directive, related guidelines (WCAG) 

and national legislations that requires all web content to be accessible to all EU citizens. 

For spoken language users there already exists several speech to text translators which 

can produce either closed captioning or subtitling, for example, to videos including 

speech. This is not the case with sign language videos, which obviously creates a gap 

in accessibility to people not familiar with sign languages.  

On an ideological level, the desire to develop sign language translation technology 

can be argued to be of value in itself. Again, to use an analogy from the spoken language 

research, technology development has undeniably contributed to the deeper under-

standing of spoken languages and this dimension of progress should not be denied from 

sign languages. By understanding sign languages better in terms of translation technol-

ogy we will eventually gain a better understanding of human language in general. It is 

also possible to argue that by developing automated translation technology for sign 

languages we will also eventually leverage the status of sign languages. Sign languages 

are minority languages, even endangered ones, and paying attention to them in this way 

is likely to result in positive consequences on socio-political level at some point. 

5 Conclusion 

Delivering a universal tool for sign language translation that is robust and cost-effec-

tive, and that would operate between a large number of spoken languages and sign lan-

guages is still not realistic. It can also be asked if such a tool, or a smaller scale version, 

is even needed. However, we believe contributing to the improvement of sign language 

detection, processing and even translation to spoken languages in the future is some-

thing that should not be abandoned. However, the tasks in this should be assigned real-

istically, and should focus on all necessary aspects of sign languages and sign language 

users’ community, not only those we are accustomed to in the field of spoken language 

research and speech community. 

A feature we want to emphasize in particular is unconventionality. Full convention-

ality is not something that characterizes languages in general. Instead, all languages 

include utterances which do not belong to conventional types but are rather unconven-

tional manifestations that exist on a token level. These unconventional utterances are 
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used for depictive purposes and can thus refer to a variety of ad hoc meanings. It is only 

by taking non-conventional, depictive units into account that the development of auto-

mated sign language translation technologies can truly progress. Moreover, we believe 

that by focusing on these unconventional units, sign language translation technology 

development can eventually give something back to spoken language research as well. 

In the end, the development of automated sign language translation technology may 

require us to redefine what is considered as translation. In order for any translation to 

be feasible, the unconventional aspect of language needs to be taken into account. Even-

tually, this may mean for example, that manual, gestural and vocal depictions (depictive 

signs and gestures, and enactment) are accepted to be converted also into visualizations 

and images – and vice versa. 
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Abstract. While scholarly papers in many disciplines are written in English, 
non-English papers have been published. Formulaic expressions used in re-
search articles have been studied, but past work mainly focused on English 
formulaic expressions. In this study, we applied an existing formulaic expres-
sion extraction method that was originally proposed for English papers to intro-
duction sections of Japanese papers on natural language processing. The results 
show that the extraction is to some extent successful. However, the paucity of 
dataset of scholarly papers hinders the construction of a comprehensive list of 
formulaic expressions and comparison among multiple disciplines. 

Keywords: Formulaic expressions, Scholarly papers, Japanese language. 

1 Introduction 

English is regarded as the lingua franca of scholarly papers in many disciplines. 
While most papers have been published in English recently, non-English articles are 
still published. In Japan, the Japanese language is mainly used in some disciplines 
including jurisprudence. Even in computer sciences, many domestic conferences and 
journals accept papers written in Japanese. Some research topics are specific to situa-
tions and industry in Japan or the Japanese language and literature. 

The intranational articles provide useful information for specific communities; thus, 
it is important to develop technologies for processing domestic scholarly papers as 
well as English papers. Scientific document processing is a field related to natural 
language processing, information retrieval, and digital libraries, and its importance 
has been increased because the number of scholarly articles has been growing. Recent 
development of the technologies is remarkable. SciBERT, a BERT-based language 
model pre-trained on scholarly articles of biomedicine and artificial intelligence was 
released in 2019 [1]. A large dataset for citation intention classification was published 
in 2019 [2]. SciERC [3] is a new dataset for multitask learning for the extraction of 
scientific entities and their relations. The progress came from large datasets; thus, non-
English literature is not to benefit from the state-of-the-art technologies. 

Academic writing is another perspective of scholarly papers. The genre of scientific 
papers has its own style of writing. Thus, how a paper is written should be learnt even 
by native speakers. Using formulaic expressions is helpful in writing scientific papers. 
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Formulaic expressions assure that the wordings are grammatical and conform to con-
ventions of a specific community. To make the most of them, a list of formulaic ex-
pression should be created. Although there are many studies on formulaic expressions 
used in English papers, less attention has been paid to Japanese academic formulaic 
expressions. 

A problem lying in formulaic expression research is how to extract formulaic ex-
pressions from a corpus. Many past studies extracted word n-grams called lexical 
bundles, but it was pointed out that the n-grams are not always helpful for pedagogi-
cal purposes [4]. 

Although methods for extracting formulaic expressions from scientific papers writ-
ten in English were proposed, it is still unclear whether the methods can be applied to 
those written in another language. Thus, in this study, we applied an existing formula-
ic expression extraction method [5] to the introduction sections of Japanese research 
papers. 

The results show that the method extracted formulaic expressions successfully, but 
most of them contained the end of sentences because the method utilised a sentential 
root that comes near the end of a sentence in Japanese, a SOV language. 

We argue that the scarcity of machine-readable dataset of Japanese scholarly pa-
pers hinders comparison among disciplines or sections. Constructing the dataset is an 
urgent task for advancement of the research on Japanese academic formulaic expres-
sions. 

2 Related Work 

2.1 Formulaic Expressions in Academic Prose 

Formulaic expressions are often classified based on communicative functions. Each 
component of scholarly papers has its communicative function such as showing the 
aim of the paper and describing the results. The combinations of formulaic expres-
sions and communicative functions [7] are useful for academic writing assistance [8]. 
Automated construction of a list of formulaic expressions with communicative func-
tion labels was proposed [9]. 

Formulaic expressions have been reported to be specific to disciplines. For exam-
ple, ‘was stirred at room temperature for’ appears in chemistry papers while ‘study 
was carried out in accordance with the’ occurs in psychology papers [9]. Grammati-
cal difference has been also observed; active voice is preferred such as ‘we present a 
new’ in computational linguistics papers, but passive voice is selected such as ‘was 
reported in’ in chemistry papers [9]. 

 
2.2 Scholarly Paper Processing 

Natural language processing in scientific papers attracts more and more attentions. 
However, recent progress on this topic have been made only on limited disciplines. 
SciBERT [1] looks as if it had addressed many disciplines in science, but actually it 
was trained only on biomedical and artificial intelligence papers. ScispaCy [10] is a 

75



3 

model for spaCy aiming at processing biomedical text, not comprehensive scientific 
text. Therefore, even in English language, only a small part of science has been ad-
dressed recently. 

2.3 State of the Japanese Language Processing 

The number of native speakers of Japanese is more than 100 million, almost all of 
which live in Japan. Thus, most work on natural language processing for the language 
was conducted by Japanese research institutions. 

Kyoto University Text Corpus [12] and the balanced corpus of contemporary writ-
ten Japanese (BCCWJ) are famous corpora of Japanese [13]. Morphological analysis 
is an important part of processing Japanese because words are not separated. Several 
analysers have been presented. JUMAN [14], ChaSen (Markov model) [15], MeCab 
(conditional random fields) [16], JUMAN++ (recurrent neural network) [17], and 
Sudachi [18] are free morphological analysers.  

Pre-trained models for BERT have been provided by multiple laboratories. Most of 
the models were trained on Japanese Wikipedia [19–21], while models trained on a 
news corpus [22], web pages written in Japanese [23] are available. 

 

3 Methods 

3.1 Corpus 

Unlike English scientific papers, for which datasets comprising computer-readable 
text are available, it is difficult to obtain natural language text extracted from Japanese 
scientific papers. Although a repository called J-STAGE run by Japan Science and 
Technology Agency collected millions of scholarly papers, most of them are not 
open-access and even open-access articles are formatted in the portable document 
format, which demands laborious processing1.  

Avoiding the complexity, we used a corpus that consisted of LaTeX sources of 
journal articles on natural language processing (Journal of Natural Language Pro-
cessing). The corpus was provided by the Association for Natural Language Pro-
cessing and was available on the web2.  

The journal accepts manuscripts written in both Japanese and English, so that we 
picked only Japanese articles out of them. The languages were detected by the docu-
ment class identifier of the sources. 

 
1  Several tools exist for extracting text from PDF files. The pdftotext and poppler extract text 

from PDFs. Figures, tables, page numbers, and multicolumn layout should be addressed 
properly. 

2  https://www.anlp.jp/resource/journal_latex/index.html  
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3.2 Pre-Processing 

The pre-processing was three-fold: extraction of narrative text, identification of sec-
tions, and sentence splitting. In the final dataset, Japanese sentences without any La-
TeX commands were assigned section labels.  

In the first step, all LaTeX commands were removed. Additionally, tables, figures, 
lists, and equations were removed. In-line mathematical expressions such as 𝑥 were 
replaced with a special token MATH. 

The section identification was conducted using section headings. The section head-
ings varied so significantly that the extraction was performed only in the introduction 
sections of the corpus. The headings ‘はじめに’ and ‘序論’ were integrated into the 
introduction. 

The sentence splitting and tokenisation3 were conducted with spaCy4 and GiNZA5 
[11], a library for processing the Japanese language on spaCy. 

The number of words and sentences in the final dataset is listed in Table 1. 
 

Table 1. Numbers of words and sentences in the final dataset. 

Sentences Words 
6,454 326,824 

 

3.3 Extracting Formulaic Expressions 

There are two approaches for the methodology for extracting formulaic expressions: 
the corpus-level and sentence-level approaches [5]. With the corpus-level approach, 
word n-grams are first extracted, and then the n-grams are filtered based on frequency, 
mutual information, or other metrics. With the sentence-level approach, one formulaic 
expression is extracted from one sentence; thus, this approach is regarded as a se-
quence labelling problem. 

The corpus-level approach requires determining lengths of targeted n-grams in ad-
vance. Moreover, it causes a span problem [6], difficulty in determining which ex-
tracted n-grams should remain or be discarded, e.g. ‘in this paper we propose’ and 
‘paper we propose a new’, both of which are 5-grams and the latter is not a good 
formulaic expression. 

The sentence-level approach avoids these problems because only one formulaic ex-
pression is extracted from one sentence. Thus, we adopted this approach in this study. 
The limitation of this approach is that it is impossible to extract more than one formu-
laic expression from a sentence. 

 
3  Different from English, words are not separated by white spaces in Japanese; thus, the to-

kenisation includes not only identification of words’ part-of-speech but also word segmenta-
tion. 

4  https://spacy.io 
5  https://megagonlabs.github.io/ginza/ 
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We adopted the sentence-level formulaic expression extraction method proposed in 
the previous work [5]. The extraction method consists of two steps: named entity re-
moval and n-gram extraction. 

In the original settings, scientific entities including names of bacteria and datasets 
and named entities such as ‘Helsinki’ were removed because the entities were specific 
to details of a research article and did not compose formulaic expressions. Although 
scientific entity recognition is one of the popular tasks in processing scientific docu-
ments written in English, datasets or methods have not been developed for Japanese 
scholarly papers. Thus, we utilised only the named entity recognition provided by the 
GiNZA and removed them from the sentences. 

In the second step, two kinds of n-grams are extracted. 

1. longest n-grams satisfying a frequency threshold and 
2. longest n-grams satisfying the frequency threshold and containing a sentential root. 
Afterwards, the two n-grams are combined to be a resulting formulaic expression. If 
the two n-grams are not adjacent, a slot ‘*’ is inserted in between.  

The sentential root was identified using spaCy and GiNZA. Although in the original 
setting, the frequency threshold was set to three times in a corpus, we mitigated the 
threshold to twice in a corpus because the size of the corpus was much smaller than 
that used in the previous work. 

For the sake of comparison, we also extracted word n-grams (𝑛 ≥ 3), which is re-
garded as a corpus-level approach. 

4 Results 

Table 2 lists the top-10 frequent formulaic expressions extracted with the sentence-
level method and word n-grams extracted based on frequency. All the top-10 formula-
ic expressions contained the punctuation mark that denotes the end of a sentence. The 
frequent word n-grams are shorter than the formulaic expressions because the shorter 
the n-grams are, the more frequently they occur.  

Of course the formulaic expressions were also extracted by the corpus-level meth-
od, but it is difficult to select them from all the n-grams. While the only formulaic 
expression occurred 12 times in the corpus was ‘が提案されている．’ (‘has been 
proposed.’), 401 n-grams that occurred 12 times in the corpus were extracted and 
many of them were non-sense. The number of the extracted formulaic expressions is 
457 while the number of word n-grams occurring at least twice in the corpus is 
118,217. 
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Table 2. Extracted formulaic expressions and number of occurrences (Freq.) in the corpus. 

Sentence-level method Corpus-level method 
Formulaic expressions Freq. Word n-grams Freq. 
が提案されている． 12 として 1,360 

が必要である． 11 ている． 1,346 

という問題がある． 8 では， 1,247 

となっている． 8 である． 1,074 

について説明する． 7 れている 880 

である． 7 されて 865 

を行っている． 7 について 861 

と呼ぶことにする． 6 において 702 

手法が提案されている． 6 している 641 

とされている． 6 されている 578 

する必要がある． 6   

がなされている． 6   

 
 

5 Discussion and Conclusion 

The top-10 frequent formulaic expressions contained the punctuation mark denot-
ing the end of a sentence. Thus, the extraction method is likely to extract formulaic 
expressions appearing near the end. This phenomenon happened because the senten-
tial root was used to identify formulaic expressions. The difference of word orders 
between English and Japanese caused this.  

However, the meanings and functions of the extracted formulaic expressions are 
not much different from English ones. Table 3 lists the extracted formulaic expres-
sions and functions. The functions, referring to past work, problem statement, defini-
tion of terms, providing background, and outline of the paper are used in English 
scientific papers. 

Formulaic expressions are specific to disciplines. Some formulaic expressions oc-
cur many times in computer science while others are used mainly in chemistry but not 
in computer science. Many studies have been conducted to analyse discipline- and 
section-specific formulaic expressions. To construct a multi-disciplinary list of aca-
demic formulaic expressions, corpora of scholarly articles must be prepared. We ar-
gue that the keys to the construction are formats of articles and open access to full 
text. Formats such as HTML, XML, and plain text are easy to process. For instance, 
PubMed Central provides XML data of biomedical papers. ArXiv provides LaTeX 
sources of its collection. 

Table 3. Functions of extracted Japanese formulaic expressions. 

Functions Formulaic Expressions (English translations) Freq. 
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Referring to past work 

が提案されている．(has been proposed) 12 

手法が提案されている．(method is proposed) 6 

を提案している．(has proposed) 5 

する手法を提案している． 
(has proposed a method to) 5 

手法が数多く提案されている． 
(many methods have been proposed) 5 

Problem statement 
が必要である．(is necessary) 11 

という問題がある．(there is a problem that) 8 

する必要がある．(it is necessary to) 6 
Definition of terms と呼ぶことにする．(decided to refer to … as) 6 

Providing background 

が注目されている．(is paid attention to) 5 

の研究が盛んである．(studies on … are popular) 4 

が盛んに研究されている． 
(has been studied actively) 4 

Outline of the paper 本論文の構成は以下の通りである． 
(the structure of this paper is as follows.) 5 
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Abstract. We design an FST-driven computational method to calcu-
late the minimal number of nominal forms—the principal parts—one
must know to be able to fully inflect a lexeme in standard Finnish. To
do this, we model the nominal inflection pattern as an FST according to
the KOTUS declension types. Our results show that knowing five forms
always suffices to uniquely determine a nominal’s inflectional behavior,
and to subsequently correctly inflect all the remaining forms. This con-
trasts with most sources in the literature that tend to assume seven forms
are needed.

Keywords: Finnish morphology · Principal parts · Finite-State gram-
mars.

1 Principal parts

The principal parts of a verb or noun inflection pattern has a long tradition in
language learning pedagogy, particularly as regards the classical languages Latin
and Greek. The notion of principal parts commonly refers to the minimal set of
inflected forms of a lexeme that must be known to reliably deduce all the other
possible inflections. Some authors, e.g. Finkel and Stump [3], also tie the number
of principal parts in a language’s nouns or verbs to the inflectional complexity
of that language’s morphology.

A typical illustration of the implicational structure of a language’s inflectional
paradigms is shown in Table 1a.3 Here the morphological exponents present in
each form are abstracted through letters a-o. As the example shows, knowing
the inflections of W, X, and Y suffices to determine the exponent present in
Z, indicating that the system consists of three principal parts. This kind of a
structure is typical for languages where the morphological exponent is clearly
distinguishable—for example, where it is represented by an unambiguous suffix.
Given such a table of exponents, determining the minimal set of principal parts
can be readily solved through various computational methods.4

Interestingly, principal parts in Finnish presents a more complex problem
than many other languages, which is why the above approach to determining

3 This kind of a structure is referred to as a ‘plat’ in [8].
4 As is done in e.g. https://www.cs.uky.edu/~raphael/linguistics/analyze.html
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principal parts will not work as is. The scheme shown in Table 1a implicitly
assumes that if one witnesses an inflected form of some type, the morphological
exponent can be detected from that particular form. In Latin, for example, the
nouns ager (‘field’ nom sg.) and pater (‘father’ nom sg.) belong to different
inflectional classes as their gen sg. forms are agr̄i and patris, respectively. Here,
witnessing only the gen. sg. forms, the morphological exponent is obvious (-̄i vs.
-is). But consider witnessing a nonce Finnish word form such as kavun (gen.
sg.) and trying to reason about the morphological exponents present. Obviously
the suffix is -n, but in order to deduce which inflectional class the lexeme belongs
to, we also need to know about another morphological exponent: has the lexeme
undergone consonant gradation? That information is not always available to us
by examining a single form. In the above example, we would have to contrast
the given form with some non-gradating form, such as the nom. sg. (which could
be kapu or kavu). In other words, a naive notion of morphological exponents is
not sufficient to operationalize any automatic deduction of principal parts since
some lexemes have a more subtle realization of exponence than is implicated by
e.g. Table 1a.

W X Y Z

I a e i m
II b e i m
III c f j n
IV c g j n
V d h k o
VI d h l o

(a) Minimal set of principal
parts: Form W is required to dis-
tinguish classes I and II, form X
to distinguish classes III and IV
and form Y to distinguish classes
V and VI. Finally, the morpho-
logical exponents in columns W,
X, and Y uniquely determine
the remaining exponents in col-
umn Z and Z is, therefore, not a
principal part. After Stump and
Finkel [8].

NOM GEN PART

I valo (-∅) valon (-n) valoa (-a)
IV laatikko (-∅) laatikon (-n + CG) laatikkoa (-a)
VII ovi (-∅) oven (i∼e -n) ovea (i∼e -a)

(b) Truncated ‘toy’ Finnish principal parts: the
NOM and GEN suffice to predict the PART form
in all cases. Crucially, NOM and PART do not
suffice since we need to see both a consonant gra-
dation (CG) form and a non-CG form to identify
morphological exponents.

Table 1: Principal parts in the abstract (a) and in a toy grammar of Finnish (b).
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1.1 Principal parts in Finnish

In the literature, it is commonly assumed that, for nominals, seven principal
parts (‘teemamuoto’ in Finnish) are needed: the singular forms of the nomina-
tive, genitive, partitive and illative as well as the plural forms of the genitive, par-
titive, and illative [9].5 There is some variation in generalizations: Nykysuomen
Sanakirja [7] lists eight forms, while the Perussanakirja lists the aforementioned
seven forms [2].

1.2 Parallel forms

Complicating the exact calculation of the principal parts is that several inflec-
tional classes allow for a number of parallel forms. For example, the KOTUS6

inflectional class7 listing features five genitive plurals in class 11, exemplified by
omena: “omenien omenoiden omenoitten (omenojen) (omenain)”, with
the forms given in parentheses considered archaic or rare.

In this investigation, we calculate the principal parts in two different ways. In
our first calculation, we assume there is only one form in each inflectional class
which we infer from the frequency of each form through Google searches. For
example, in the case of omena, we find that by far the most commonly attested
form in the genitive plural is omenoiden; hence we assume that only that gen-
itive plural form is possible for the omena-class. In our second calculation, we
include all the parallel forms given by KOTUS except the ones marked in paren-
theses, i.e. for omena we include only omenien, omenoiden, and omenoitten
as acceptable genitive plurals in that inflectional class. As we shall see, the two
methods yield different sets of principal parts.

2 A finite-state grammar for calculating Principal Parts

Reasoning about principal parts from a computational point of view requires
stricter definitions and assumptions than are usually provided in the linguistic
literature. A commonly seen definition such as “a set of Principal Parts for
a paradigm P is a minimal subset of P’s members from which all of P’s other
members can be deduced” [3, p. 40] is computationally inadequate insofar as
it does not specify an explicit mechanism for how “other members can be de-
duced”. To make the mechanism explicit, we observe that the transformation
between two inflected forms like the singular genitive and singular nominative
in a KOTUS class does not depend on the specific word. For example, trans-
forming ovi (nom. sg.) to oven (gen. sg.) entails deleting the stem vowel -i and
appending another stem vowel (-e) and the genitive suffix -n. The exact same
transformation applies to e.g. koski and all other instances of KOTUS inflec-
tion class 7. These transformations between inflected forms uniquely identify

5 https://kaino.kotus.fi/visk/sisallys.php?p=63
6 Kotimaisten kielten keskus / Institute for the Languages of Finland
7 https://kaino.kotus.fi/sanat/nykysuomi/taivutustyypit.php
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each KOTUS class (which follows from the fact that all lexemes in a KOTUS
class inflect identically). Such transformations are also very straightforward to
implement with FST technology.

Our general approach is to design a finite-state transducer (FST) grammar
that accepts as input any number of actual inflected forms of a lexeme together
with tags (such as NOMSG, PARTPL, etc.). This FST returns (1) all the compatible
inflectional classes, and (2) the logically corresponding nominative singular form
of each given inflected form.8 Implementing all the KOTUS inflectional classes
as such FST-transformations allows us to investigate which combinations of in-
flected forms provide sufficient information to uniquely determine the inflectional
class for any lexeme. Once we can uniquely identify an inflectional class from
some number of given forms, completing the missing inflected forms can be done
with the same FST grammar.

Further, after calculating all the combinations of inflected forms that are
sufficient for each inflectional class, we calculate the minimal set of inflected
forms that can uniquely determine the inflectional class for all classes—i.e. the
smallest nuber of combined forms that can always uniquely identify a class. This
last part corresponds to the principal parts for all nominals.

2.1 A toy grammar

To illustrate our approach, we provide the following ‘toy grammar’ of Finnish
(see also Table 1b), which only contains three inflectional classes—KOTUS’ 1
(valo), 4 (laatikko), and 7 (ovi)—and furthermore only inflects nominals in
three case forms: the singular nominative (NOM), genitive (GEN), and partitive
(PART). For our experiments we use the foma toolkit [4], which employs the
Xerox formalism for regular expressions [1].9

1 def IDS [1|4|7] ;

2 def TAGS [GEN|PART|NOM] ;

3 def SEP "|":0 ;

4 def NT [? - TAGS - IDS - "|"] ;

5 def P SEP NT+ ;

6
7 def Gr 1:0 (P 0:NOM) (P 0:n 0:GEN) (P 0:a 0:PART) |

8 4:0 (P 0:NOM) (P k:0 o 0:n 0:GEN) (P 0:a 0:PART) |

9 7:0 (P i 0:NOM) (P i:e 0:n 0:GEN) (P i:e 0:a 0:PART);

With such a grammar, we can provide one or multiple inflected forms as input,
and receive as output all the valid paradigm numbers together with the base
forms. For example:

8 This choice of which form to treat as the citation form is arbitrary—we could have
chosen any of the case forms. To ease grammar design we used the standard nomi-
native singular.

9 Note that parentheses in the formalism denote optionality, not grouping.
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foma[1]: up valonGEN

1|valo

4|valko

Here, we see that the genitive form valon is compatible with inflectional
classes 1 and 4, and that in the case of 1, the citation form is valo, whereas it is
valko if the class is 4. Class 7 is ruled out since that class defines nouns such as
ovi which have an e∼i alternation between the nominative singular and other
singular forms; the provided example valon does not contain an e required for
membership in class 7.

When several forms are given, we may produce a situation where the provided
forms correspond to different citation forms:

foma[1]: up valonGENvaloaPART

1|valo|valo

4|valko|valo

Here, the forms (valon/valoa) are mapped to both classes 1 and 4 as above,
but the mapping to class 4 corresponds to two different citation forms valko and
valo, an inconsistency that we rule out in our principal parts calculation method
by non-FST means. This example illustrates that the genitive and partitive
singular forms are sufficient to uniquely determine class 1 nominals in our toy
grammar.

Note that there is a subtlety in how we have interpreted the KOTUS class 7
and the behavior of KOTUS classes in general. We make the assumption that the
alternation given through the example noun ovi which defines class 7 is indeed
e∼i (line 9 of code snippet):

7:0 (P i 0:NOM) (P i:e 0:n 0:GEN) (P i:e 0:a 0:PART)

We could have defined the alternation in another way, perhaps saying that
the last letter—whatever it is—in the nominative singular alternates with e, or,
conversely, that the letter preceding suffixes in the e-containing forms (oven,
ovea) etc. alternates with i in the nominative singular, in both cases without
specifying the relevant letter by using the ?-wildcard in regex notation:

7:0 (P 0:NOM) (P ?:e 0:n 0:GEN) (P ?:e 0:a 0:PART)

or

7:0 (P ?:i 0:NOM) (P 0:n 0:GEN) (P 0:a 0:PART)

These are different generalizations but would both work equally well to model
all forms of ovi which defines class 7. However, such a modification would change
the calculation of principal parts since the class in question would not then be
restricted to having a stem that ends exclusively in either e or i. These design
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decisions, which are ultimately linguistic in nature, are of course unavoidable
whenever inflectional behavior needs to be strictly formalized with an FST.10

2.2 Full Grammar

With our grammar, we can query the FST by giving various combinations of
inflected forms from each class, using the KOTUS-specified example forms. Fig-
ure 1 illustrates a query against our full grammar using two forms of the lexeme
laatikko, showing that those two forms are sufficient to rule out all inflectional
classes except class 4. Following this, we can establish all combinations of forms
that are sufficient for each inflectional class.

2|laatikko|laatiko 

4|laatikko|laatikko 
21|laatikko|laatiko

laatikko   NOMSG 

laatikoita PARTPL

Grammar 

FST

Input: variable number of forms Output: potential inflectional classes 

and corresponding citation forms

Fig. 1: Our grammar takes as input any combination of inflected forms together
with tags and outputs all the compatible inflectional classes. Only those com-
patible classes where all given forms map to the same citation forms is an actual
candidate class. In the example given, class 4 (shown in red) is uniquely deter-
mined by the NOMSG and PARTPL forms of laatikko. The other classes returned
all presume inconsistent stem mappings and are ruled out by non-FST means.

In our full grammars,11 we model the inflection of 48 of the 51 KOTUS
nominal inflectional classes (classes 1 through 48). We exclude classes 50 and
51 which pertain to two-stem compounds where one or both stems inflect and
also class 49 which models rare alternate stems (askel/askele). The grammar
includes the eight forms commonly given as example forms: the nominative,
genitive, partitive, and illative singulars and plurals, e.g. “ovi oven ovea oveen
ovet ovien ovia oviin”. As the remaining case forms12 can readily be derived
if these forms are known, we focus on finding the set of principal parts among
these eight forms. The set of principal parts of Finnish is then the minimal set of
inflectional forms which is sufficient to uniquely identify any word in any KOTUS
inflectional class. Our grammar, being bidirectional, can of course also be used
to fill in the missing forms once the inflectional class of a lexeme is known.

10 We have attempted to make reasonable judgments in these cases, consulting the Iso
Suomen Kielioppi [9] as well as the more computational and FST-oriented discussion
about inflectional classes in [6].

11 https://github.com/mhulden/finnishprincipalparts
12 The inessive, elative, illative, adessive, ablative, allative, essive, translative, instruc-

tive, abessive, and comitative.
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As mentioned above, we construct both a grammar that allows for alternate
forms and a single (most frequent) form grammar and calculate the principal
parts separately for each. A few classes collapse when only allowing single al-
lomorphs (e.g. only allowing omenoiden in the genitive plural as opposed to
accepting all three listed by KOTUS: omenien, omenoiden, and omenoitten.
These are classes 11 and 12 (omena and kulkija) and classes 23 and 24 (tiili
and uni).

The FST model for each inflectional class is an elaboration upon the toy
grammar code given above. For example, the class 7 (ovi) mapping is defined
as follows in our full grammar:

1 def WeakCG [{kk}:k|{pp}:p|{tt}:t|k:0|p:v|t:d|{nk}:{ng}|

2 {mp}:{mm}|{lt}:{ll}|{nt}:{nn}|{rt}:{rr}|k:j|k:v];

3 # Weakening CG

4 ...

5 7:0 (P Cons i 0: NOMSG) ([P|P WeakCG] i:{en} 0: GENSG)

6 (P Cons i:{eA} 0: PARTSG) (P Cons i:{een} 0: ILLSG)

7 ([P|P WeakCG] i:{et} 0:NOMPL)

8 ([P|P WeakCG] 0:{en} 0:GENPL) (P Cons i 0:{A} 0: PARTPL)

9 (P Cons i 0:{in} 0: ILLPL)

The above illustrates a class that allows for members that undergo consonant
gradation. Capital letters in suffixes—archiphonemes—such as A in suffixes eA

and A are later rewritten to their actual harmonic realizations (a or ä), as is
standard when modeling Finnish morphophonology computationally [5].

2.3 Additional restrictions

Many of the KOTUS inflectional classes have structural membership restrictions.
These include (1) whether the class allows consonant gradation, as in the example
above, (2) some restrictions on number of syllables that stems have in the class,
and (3) various restrictions on stem endings. For example, class 2 (palvelu) only
pertains to nominals that end in -o, -u, -ö, or -y, where the stem has minimally
three syllables, and where the lexeme does not undergo consonant gradation. We
encode all such structural restrictions into the FST grammar to avoid associating
inflected word forms with classes where they would not fit.

The above code for inflecting ovi-type nominals reflects such restrictions—
we require the stem to have the structure -Ci in certain forms (e.g. oviin) and
-Ce in others (as in oveen).

3 Results

When including alternate forms of lexemes like the singular genitives omenien,
omenoiden and omenoitten for the lexeme omena, we discover two equivalent
minimal sets of principal parts each containing four forms:

PARTSG ILLSG
GENSG/

GENPL
NOMPL
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Cl. NomSg GenSg PartSg IllSg NomPl GenPl PartPl IllPl

1 valo valon valoa valoon valot valojen valoja valoihin
2 palvelu palvelun palvelua palveluun palvelut palveluiden palveluita palveluihin
3 valtio valtion valtiota valtioon valtiot valtioiden valtioita valtioihin
4 laatikko laatikon laatikkoa laatikkoon laatikot laatikoiden laatikoita laatikoihin
5 risti ristin ristiä ristiin ristit ristien ristejä risteihin
6 paperi paperin paperia paperiin paperit papereiden papereita papereihin
7 ovi oven ovea oveen ovet ovien ovia oviin
8 nalle nallen nallea nalleen nallet nallejen nalleja nalleihin
9 kala kalan kalaa kalaan kalat kalojen kaloja kaloihin
10 koira koiran koiraa koiraan koirat koirien koiria koiriin
11 omena omenan omenaa omenaan omenat omenoiden omenoita omenoihin
12 kulkija kulkijan kulkijaa kulkijaan kulkijat kulkijoiden kulkijoita kulkijoihin
13 katiska katiskan katiskaa katiskaan katiskat katiskojen katiskoita katiskoihin
14 solakka solakan solakkaa solakkaan solakat solakoiden solakoita solakoihin
15 korkea korkean korkeaa korkeaan korkeat korkeiden korkeita korkeisiin
16 vanhempi vanhemman vanhempaa vanhempaan vanhemmat vanhempien vanhempia vanhempiin
17 vapaa vapaan vapaata vapaaseen vapaat vapaiden vapaita vapaisiin

18 maa maan maata maahan maat maiden maita maihin
19 suo suon suota suohon suot soiden soita soihin
20 filee fileen fileetä fileeseen fileet fileiden fileitä fileisiin
21 rosé rosén roséta roséhen rosét roséiden roséita roséihin
22 parfait parfait’n parfait’ta parfait’hen parfait’t parfait’iden parfait’ita parfait’ihin
23 tiili tiilen tiiltä tiileen tiilet tiilien tiiliä tiiliin
24 uni unen unta uneen unet unien unia uniin
25 toimi toimen tointa toimeen toimet toimien toimia toimiin
26 pieni pienen pientä pieneen pienet pienten pieniä pieniin
27 käsi käden kättä käteen kädet käsien käsiä käsiin
28 kynsi kynnen kynttä kynteen kynnet kynsien kynsiä kynsiin
29 lapsi lapsen lasta lapseen lapset lasten lapsia lapsiin
30 veitsi veitsen veistä veitseen veitset veitsien veitsiä veitsiin
31 kaksi kahden kahta kahteen kahdet kaksien kaksia kaksiin
32 sisar sisaren sisarta sisareen sisaret sisarten sisaria sisariin
33 kytkin kytkimen kytkintä kytkimeen kytkimet kytkinten kytkimiä kytkimiin
34 onneton onnettoman onnetonta onnettomaan onnettomat onnettomien onnettomia onnettomiin
35 lämmin lämpimän lämmintä lämpimään lämpimät lämpimien lämpimiä lämpimiin
36 sisin sisimmän sisintä sisimpään sisimmät sisimpien sisimpiä sisimpiin
37 vasen vasemman vasenta vasempaan vasemmat vasempien vasempia vasempiin
38 nainen naisen naista naiseen naiset naisten naisia naisiin
39 vastaus vastauksen vastausta vastaukseen vastaukset vastausten vastauksia vastauksiin
40 kalleus kalleuden kalleutta kalleuteen kalleudet kalleuksien kalleuksia kalleuksiin
41 vieras vieraan vierasta vieraaseen vieraat vieraiden vieraita vieraisiin
42 mies miehen miestä mieheen miehet miesten miehiä miehiin
43 ohut ohuen ohutta ohueen ohuet ohuiden ohuita ohuisiin
44 kevät kevään kevättä kevääseen keväät keväiden keväitä keväisiin
45 kahdeksas kahdeksannen kahdeksatta kahdeksanteen kahdeksannet kahdeksansien kahdeksansia kahdeksansiin
46 tuhat tuhannen tuhatta tuhanteen tuhannet tuhansien tuhansia tuhansiin
47 kuollut kuolleen kuollutta kuolleeseen kuolleet kuolleiden kuolleita kuolleisiin
48 hame hameen hametta hameeseen hameet hameiden hameita hameisiin

Table 2: The choice of forms in our model where a single most frequent allomorph
is chosen. In boldface is shown an example set of a minimal number of forms per
class to uniquely inflect the class. Sometimes only a single inflected form of a
lexeme suffices to completely infer its class, as in e.g. valoa. Note that, because
of our selection of single allomorphs, classes 11&12, and 23&24 are identical.
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GENPL GENSG ILLPL ILLSG NOMPL NOMSG PARTPL PARTSG
1.5 8.4 1.8 4.6 8.4 6.4 1.6 2.5

Table 3: Average class ambiguity after giving a single form. These numbers
pertain to the case where we can have parallel forms in the same slot.

GENPL GENSG ILLPL ILLSG NOMPL NOMSG PARTPL PARTSG
GENPL - 1.2 1.1 1.1 1.2 1.4 1.2 1.1
GENSG - - 1.5 3.9 8.3 2.4 1.3 1.8
ILLPL - - - 1.4 1.5 1.8 1.4 1.3
ILLSG - - - - 3.9 2.0 1.2 1.7
NOMPL - - - - - 2.4 1.3 1.8
NOMSG - - - - - - 1.5 2.5
PARTPL - - - - - - - 1.2
PARTSG - - - - - - - -

Table 4: Average class ambiguity remaining after giving two forms. These num-
bers pertain to the case where we can have parallel forms in the same slot.

GENPL GENSG ILLPL ILLSG NOMPL NOMSG PARTPL PARTSG
10.9 8.1 8.0 4.6 8.0 6.4 6.7 4.6

Table 5: Average class ambiguity after giving a single form. These numbers
pertain to the case where we choose a single exemplar of parallel forms in the
same slot using frequency.

GENPL GENSG ILLPL ILLSG NOMPL NOMSG PARTPL PARTSG
GENPL - 2.3 4.7 2.0 2.3 1.8 5.4 1.6
GENSG - - 3.0 3.8 7.9 2.3 2.6 2.2
ILLPL - - - 2.7 3.0 1.9 5.1 1.7
ILLSG - - - - 3.8 2.0 2.3 2.2
NOMPL - - - - - 2.3 2.6 2.2
NOMSG - - - - - - 1.6 2.6
PARTPL - - - - - - - 1.5
PARTSG - - - - - - - -

Table 6: Average class ambiguity remaining after giving two forms. These num-
bers pertain to the case where we choose a single exemplar of parallel forms in
the same slot using frequency.

The singular partitive, singular illative and plural genitive are always required
to distinguish classes. In addition, either the singular genitive or the plural nom-
inative form is required. When choosing one examplar from each set of parallel
forms based on maximal corpus frequency, we find the following minimal sets of
principal parts each containing five forms:

NOMSG PARTSG ILLSG PARTPL GENPL
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As mentioned above, there is no substantive distinction between classes 11
(omena) and 12 (kulkija), or 23 (tiili) and 24 (uni) when disallowing parallel
forms since they define exactly the same inflectional behavior when parallel forms
are ruled out. In actuality, those classes could in principle still be distinguished
for some nouns that have a special structure. Class 11 is defined as consisting
of 3-syllable stems that end in -Ca or -Cä while class 12 consists likewise of 3-
syllable stems, but ones that end in -a or -ä. Both the KOTUS example lexemes
omena and kulkija thus fit both classes based on their shapes. However, a word
such as anarkia would only fit class 12 as it doesn’t have a consonant before
the final vowel. Similarly, the difference between structural constraints for the
uni and tiili classes is that uni-class stems end in -(h,n,l,n,r,s)i while tiili-
class stems end in -(h,l,n)i. Therefore, a word that only fits one of the classes
(such as kusi) could in principle be used to separate the two classes. These are
subtle corner cases that have little bearing on the actual principal parts since
the classes themselves have the same inflected forms when parallel forms are not
included.

Table 2 shows all the example forms in the 48 KOTUS classes where a single
allomorph is allowed in each inflectional slot; it also includes an example of form
combinations that suffice to deduce that a lexeme is a member of that particular
inflectional class.

We conducted an additional experiment to determine how well individual
forms and pairs of forms distinguish between classes. We display results sepa-
rately for the case where one slot can be occupied by several parallel inflected
forms, when allomorphy is present, and the case where a single example is cho-
sen based on corpus frequency. Table 3 shows the average number of remaining
possible classes after observing a single form and Table 4 gives this average am-
biguity after observing two forms, when we allow for parallel forms in the same
slot. Tables 5 and 6 show the same information when a single representative
is selected from the set of parallel forms. In general, we can see that the plu-
ral genitive is the most informative individual form in the parallel form setting
leading to only 1.5 possible classes remaining on average for each of our lex-
emes. However, results change drastically when filtering by frequency where the
genitive plural results in 10.9 possible classes for each lexeme on average. This
is understandable because the most frequent plural genitive is the form taking
a suffix -den or -jen in most classes (as in omenoiden gen.pl. and valojen
gen.pl.) which effectively makes this case form very uninformative overall. In
general, we can see that ambiguity increases when filtering by form frequency if
parallel forms are possible in the slot but remains the same, otherwise. The most
restrictive pair of forms are the plural genitive and singular partitive (when we
allow for parallel forms). Only 1.1 classes on average are possible after observ-
ing this pair. It is, therefore, that both of these forms are included in our set
of principal parts. Again, pairs of forms are far less restrictive when we do not
allow for parallel forms. Here the best disambiguation performance is achieved
by the plural and singular partitive. After observing these forms 1.5, classes on
average are possible.
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4 Discussion

Our core finding—that only four or five principal parts are needed for identify-
ing the inflectional class of any Finnish nominal—is somewhat surprising given
that standard sources usually list 7–8 forms.13 We suspect that the number of
principal parts could perhaps be reduced further—at least in the case of parallel
forms—by tightening the phonological structural restrictions on membership in
classes.

The discrepancy between the current results and earlier results in the lit-
erature may simply be a result of different assumptions about the implication
structure between inflected forms; our principal parts model relies on a specific
model of inflection (encoded as an FST), while the underlying assumption be-
hind various comprehensive grammars may be different. A different choice of
class membership restrictions could also affect the result—we have encoded sub-
stantial structural restrictions on allowable word stems in most of the classes,
which may play a part in reducing the number of principal parts.

The fundamental advantage of calculating the principal parts using an FST
is that all the assumptions about affixes and participating morphophonological
processes are made explicit in the grammar, and the results are verifiable.
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Питирим Сорокинлысь «A long Journey» небöг 
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Abstract. In modern linguistics, a branch of linguistics - translation studies - 
was formed, which aims at comprehensive study of the processes of translation 
from one language to other languages from different aspects. Based on the ma-
terial of the Russian Finno-Ugric languages, this branch of science takes its first 
steps. The purpose of this paper is to consider lexical and semantic language er-
rors in the text of the translation of P.A. Sorokin's autobiography into the Komi 
language, identified by systematic comparisons of text fragments in English, 
Russian and Komi. The material of the study was the texts of P. A. Sorokin's 
autobiography published in separate books in different years of publication. 

The language errors found in the text of the translation of the autobiography 
of the world-famous sociologist, a native of the Komi region, Pitirim A. So-
rokin into the Komi language, published as a separate book in Syktyvkar in 
2013, are considered for the first time. The errors considered are analyzed on 
the basis of subsequent comparisons with the English-language original and the 
translation of the same book into Russian, published in Syktyvkar in 1991. 
Analysis of the Komi language of the book (the first 40 pages of his autobiog-
raphy) allowed to conclude that the translation into the Komi language was 
made not from the language of the original, as recorded in the bibliographic de-
scription, but from the Russian translation of the autobiography, as most trans-
lation errors from the Russian-language text moved to the Komi-language one. 

Keywords: Komi, translation studies, autobiography 

Кöть тайö гижöдыслöн темаыс пыдди пуктана Джек Рютерлы абу матысса, сiйö 
туялö дзик мукöдторъяс, кута зумыд лача сы вылö, мый  сылы лоас нимкодь 
тöдмавны мыйсюрö и öнiя комиöдчöмъяс йылысь. Тайö нималана туялысьыс 
1994-öд восянь зiля велöдö коми кыв, ёна пыдди пуктö коми йöзöс. Та йылысь 
позьö тöдмавны сылöн комиöн юргана вочасёрниысь, кодöс сетöма Коми 
республикаса «Юрган» телеканалын 2017-öд вося рака тöлысь 23-öд лунö (Why 
and how…). 

Коми му нимöдысьяс пöвстын аслыспöлöс ыджыд кодзулöн дзирдалö 
Питирим Александрович Сорокин, ичöтдырсяньыс кодi быдмылöма Коми 
муын, сёрнитлöма да мöвпавлöма медводз комиöн. Сылöн олöм да уджъяс 
йылысь гижöма зэв нин уна да татчö нинöм нин та йылысь содтöд ог нин пасйы. 
Тырмымöн шуам кö, мый сылысь нимсö лои пыртöма Коми республикаса 
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энциклопедияö (Ванеев 2000: 69), коми литераторъяс йылысь öтувъя небöгö 
(Мартынов 2000: 169-170). Питирим Сорокин вöлöма тшöтш и аслыспöлöс роч 
гижысь, тöдлöма зэв бура чужан коми кывсö, экспедицияса материалъяссö зэв 
стöча гижавлöма коми сёрнисикасъясöн. Талун сылысь гижöдъяссö ёна 
вуджöдалöны да йöзöдалöны Россияын, тшöтш и мудор сайын йöзöдöны сылысь 
уджъяссö да туялöны найöс (Sorokin 2017; Jeffries 2020; Mangone 2018). Сiдз, 
мусярын медся тöдчана татшöмсяма уджсö гижöма АÖШ-ысь, Индиана штатса 
университетысь профессор Барри. В. Джонстон да нимтöма вежöр сöвман 
биографияöн (Johnston 1995). Сöмын бергöдчылам вай важас. 

1990-öд воын, сöвет кадö на меным мойвиис медводдзаысь ветлыны Суоми 
муö, Хельсинкиö, сэнi ветлывлi университетса небöгкудъясö да видзöдавлi 
Питирим Сорокинлысь уджъяссö, ставыс англия кывйöн гижöма вöлi. Син улö 
уси сылöн ас йывсьыс гижöм небöгыс, нимыс сылöн Sorokin Pitirim A. A long 
Journey. The autobiography of Pitirim Sorokin. New Haven: College and University 
Press, 1963. Дзик пыр жö лои окота лыддьыны сiйöс, та могысь кори суоми 
уджъёртöс, Сеппо Лаллуккаöс отсавны судзöдны небöгыслысь копиясö. Мортыс 
мöд луннас нин мыччис коланаторсö, мыйысь нöшта окота аттьöкыв шуны 
пыдди пуктана  Сепполы. 

Сыктывкарö воöммысьт нин лыдди небöгсö да лои зэв окота вуджöдны сiйöс 
комиö, кöть нин сэтысь медводдза куим юрпассö, кöнi гижсьö туялысьлöн Коми 
муын коллялöм ичöтдырся вояс йывсьыс. Надзöник комиöдi тайö куим юрпассö 
веськыда англия кывйысь да сетi йöзöдны «Войвыв кодзув» журналö. Сöмын 
сiйö петалiс куим номерын эз дзик пыр, сёрöнджык, локтан 1992-öд воын нин 
(Питирим Сорокин Кузь туй вуджöм (Ас йылысь гижöд) // Войвыв кодзув. 1992. 
7 №. 52-61 лб.; 8 №. 44-51 лб.; 9 №. 39-44 лб.). Öти сайын окота бур кывйöн 
казьтыштны шонъянöй Егор Васильевич Рочевöс, журналын сэкся юралысь 
редакторöс писькöслунсьыс. Сэкся редакторъяс збыльысь тöждысисны ас коми 
журнал вöсна, кыскисны уджас уна выль том авторöс, эз öтдортлыны ысталöм 
гижöдъяссö.  

А неуна водзджык, 1991-öд воын Сыктывкарын 50 сюрса ыджыд тиражöн 
петавлiс рочöдöм «Долгий путь» небöг, вуджöдöмаöсь сiйöс П.П. Кротов да 
А.В. Липский.  Налысь вуджöдöмсö лыддьöм бöрын пыр жö казялi, мый англия 
кывъя небöгсö вель уналаын рочöдöмаöсь абу дзик стöча, мыйсюрö содталöмöн 
да вежлалöмöн, унаысь кежавлöмаöсь оригинал кывсьыс. Буретш та йылысь, 
рочöдöм текстас тырмытöмторъяс йылысь, кывйын шыбöльяс йывсьыс 
сёрöнджык англия кыв велöдысь филология кандидат Вера Александровна 
Черных йöзöдöма ассьыс кык стаття (Черных 2012; 2013), кодъяс вылö водзö 
ыстысьлам на.   

Колины вояс. 2013-öд воын Сыктывкарын комиöн петiс Питирим 
Сорокинлöн «Кузь туй вуджöм. Олантуй йылысь роман» нима небöг, тиражыс 
сылöн öти сюрс. Сiдзсö небöгыс зэв мича, чорыд дорыша да уна фотосерпаса. 
Сiйöс йöзöдöм могысь сьöмсö лишöдöма Коми республикаса веськöдлан котыр, 
артмöдöмаöсь аслыспöлöс выль уджбала, нимöдана проект. Киö медводдзаысь 
выль петассö босьтi да ёна нимкодьми: öд тайö, гашкö, медводдза небöг на, 
кодöс лои вуджöдöма веськыда англия кывйысь комиö. Дай мöд листбокас сiдзи 
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со и гижöма: «Английскöйысь вужöдiсны да комиöдiсны В.А. Черных, Г.В. 
Федюнева да О.И. Уляшев; кывсö да гижöдсö пелькöдiсны О.И. Уляшев да Н.А. 
Попова» (Питирим 2013: 2). Содтöд на, вöлöмкö, мича небöгыс петöма В.П. 
Марковлöн да А.К. Конюховлöн öтувъя редакция улын, кöть зэв сьöкыд 
казявны, мый найö вермисны эськö вежны коми текстсьыс, асьныс кö коминас 
оз гижны. Чайтлi, этамда йöзнад мися, тыдалö, бур кывйöн гижöма нин небöгсö, 
чайтлi, ок и мися нимкодяся лыддигам, сöмын тай зэв жаль —  абу на тадз 
лоöма, бара на лыддигöн казялi текстсьыс вель уна посни да гырысь шыбöль. 
Наысь медтöдчанаяс йывсьыс артмис тайö гижöдыс. 

Медводз Питирим Сорокинлöн небöг йывсьыс öткымын кыв колö шуны 
водзвыв. Кутшöм жанра тайö небöгыс? Коми кывъя небöгас гижöма тадзи: 
«Олантуй йылысь роман» (Питирим 2013: 2). Кытысь босьтöма роман кывсö, 
дзик гöгöрвотöмтор, öд ачыс авторыс пасйöма автобиография кывйöн, небöг 
бансьыс лыддям: «The autobiography of Pitirim Sorokin» (Sorokin 1963: 1). Роман 
кывйыс эм роч кывйö вуджöдöм небöгас: «Долгий путь. Автобиографический 
роман» (Сорокин 1991: 4). Дерт, сэтысь и босьтöмаöсь оригиналас абутöм тайö 
роман кывсö вуджöдчысьясыс. Мыйлакö «автобиографическöй роман» 
кывтэчасöн вöдитчö тшöтш В.А. Черных аслас гижöдас (Черных 2013: 150).        

Англия кыв боксяньыс кö видзöдлыны, тайö уна йöзлы гижöм бура 
гöгöрвоана небöг, сэнi ёна сьöктöдöмторйыс абу. Тадзи пасйö тшöтш В.А. 
Черных: «С точки зрения лексики он отражает в основном нейтральный 
письменный стиль в пределах литературной нормы: в нем практически не 
встречаются разговорно-просторечные слова и выражения, имеется 
определенное количество терминов общенаучного использования, 
применяющихся в общественной жизни, в сфере социологии, политики, 
образования» (Черных 2013: 151). 

Öнi видзöдлам, кутшöм шыбöльяс позис казявны коми текстсьыс, сöмын 
медводдза куим юрпассьыс, кодъясöс ме коркö важöн нин ачым комиöдлi 
англия кывйысь да бура на тöда вöлi тайö материалсö. Синмö медся шыбитчана 
шыбöльяссö видлалам сьöрсьöн-бöрсьöн. 

1 Иннимъяс вуджöдöм 

Быд вуджöдчысьлы эм аксиома сяма öти корöм: аснимъяс вежлавны оз ков, 
колö корсьны чужан кывйысь стöч эквивалент, Африка он вуджöд Азияöн да 
с.в. Мортнимъяс оз вуджöдлыны ни вежлавны, Джон оз позь вежны Иван вылö 
да мöдарö, но позьö торъя войтырлы лöсялана нимъяс корсюрö кольны. Тайöс 
гöгöрвоöмаöсь комиöдчысьяс да Сорокинлöн небöг панасас колана туйын 
мортнимъяссö вайöдöмаöсь коми ног: Василей да Прокопей вокъяс, Öнись 
ичинь да с.в. Сöмын тайö нырвизяс öткымынлаысь сюралiсны шыбöльяс. 

Тайö инмö Россия кывйö. Питирим Сорокин тадзи заводитö ас олöм йывсьыс 
сёрнисö:  The drama begins in northern Russia, in Yarensky County of Vologda 
Province, amond the Komi or Syrian people — one of the Ugro-Finnish branches of 
the family of men (Sorokin 1963: 11)  «Драмаöй пансьö войвывса Россияын, 
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Вöлöгда губерняса Яренск карулын (уездын), коми, мöд ног зыряна войтыр 
пöвстын – мусярса йöзлöн фин-угор котырса вожъясысь öтиын». Россия инним 
пыддиыс комиö да рочö вуджöдчысьясыс гижöны дзик мöдтор, видлöгъяс: Ме 
чужи Роч войвылын, Вöлöгда губерняса Яренск уездын, финн-йöгра кывъя 
котырö пырысь комияс, мöдног — зырана, пöвстын (Питирим 2013: 9); Всё 
начиналось на севере Руси, в Яренском уезде Вологодской губернии, среди 
народа Коми или зырян (Сорокин 1991: 9). Дерт, Питирим Александрович 
тадзисö абу гижлöма, Русь да Россиятö зумыда торйöдлöма, тайö öд немся абу 
öтитор, да и роч войвывъяс йылысь немтор оз пасйы. Вуджöдчысьяс ковтöг 
мичмöдöмаöсь да думнас романтизируйтöмаöсь подув текстсö, сöмын тайöс, 
дерт, вöчны эз ков. 

Комиö вуджöдöмас эм вель уна коми кывъя инним, найöс вайöдöма колана 
ногöн: Вычегда пыдди Эжва, Архангельск пыдди Кардор, Коквицы пыдди От да 
с.в. Сöмын абу пыр тадзи вöчöма, шуам, Римъясö сэтчöс коми йöзыс шуöны 
Реми, Великöй Устюг карыслöн эм важ Югдiн ним. 

2 Цитатаяс ковтöг вежлалöм 

Вуджöдчысьлöн мöд тöдчана аксиомаыс сiйö, мый цитатаяс оз позь вежлавны, 
öд, шуам, Владимир Ленинлысь кывъяссö оз позь вежны Владимир Путинöн 
шуöмторйöн да мöдарö. Кыкнан айловыс кöть Володьяс, найö торъялана йöз. 
Сöмын тайö корöмсö комиöдчысьяс торкалöмаöсь небöг панасас нин.   

Питирим Сорокинлöн медводдза казьтылöмыс — водз кувсьöм мамсö 
дзебöм. Лыддям комиöдöм небöгсьыс: «Ме ог гöгöрво кывъяссö, ог гöгöрво, мый 
йылысь сьылöны, но «яко земля еси и в землю отъдеши» кывъясыс да поплöн 
горт вылö му шыбитöмыс вужъясисны менам юр вежöрам» (Питирим 2013: 
8).  Лыддигас ме шемöсми: кыдзи роч кывсö лючкиа гöгöрвотöм на ичöт 
зонкаыс юрас кутöма вичкославъян кывйöн шуöм тайö сёрникузясö? Вöлöмкö, 
тадзи роч небöгас вуджöдöмаöсь сёрникузясö П.П. Кротов да А.В. Липский, со 
кöть, «Я не понимаю слов, но фраза — яко земля еси и в землю отъдеши — 
вкупе с жестом священника, как бы бросающего горсть земли в гроб, 
отпечатались в моей памяти» (Сорокин 1991: 8). А кыдзи гижöма та йылысь 
Питирим Сорокиныс ачыс? Вайöдам сылысь кывъяссö зэв стöча комиöдöмöн: I 
do not understand the words, but the «dust to dust» and the gesture of the priest 
throwing a handful of earth into the koffin are impressed on my memory (Sorokin 
1963: 7) «Ме ог гöгöрво кевмысьöмсö, но «бус бус дорö, (рочöн прах к праху)» 
кывъяс да попöн кабыр тыр мусö гортъяс шыбитöмыс вужъясисны юрвежöрам». 
Некутшöм вичкославъяна кывъяс англия оригиналас абу, найöс содталöмаöсь 
нин ковтöг сёрöнджык. Содтыштам татчö, мый комиöдысьяс мыйлакö 
содтöмаöсь татчö юöр, мый быттьöкö мам дзебигас сьылöмны, кöть та йылысь 
гижысьыс оз юöрт нинöм. 

Питирим Сорокин аслас небöгас некымынысь вöдитчö латин кывйысь 
босьтöм цитатаясöн, тадзи петкöдлö медтöдчана да меддона кöсйöмъяссö аслас 
муса ордвужа йöз йылысь казьтылiг. Но мыйлакö коми небöгас на пыдди 

97



5 

лыддям дзик мöдтор. Со, шуам, Питирим Александрович аслас ыджыдджык 
Василей вок йывсьыс казьтылöмсö помалö латин кывъя кевмысьöмысь босьтöм 
цитатаöн: Thus his adventurous and eventful — although not too happy — life was 
ended. Lux perpetua luceat ei (Sorokin 1963: 21-22). Тайö шуöмыслöн стöч 
вежöртасыс со кутшöм — «Мед югъялас налы бырлытöм югыдыс!», рочöн кö 
«Пусть сияет им свет вечный!» Комиöдöм небöгас та пыдди гижöма дзик 
мöдтор: «Тадзи помасис сылöн быд боксянь озыр, кöть и шудтöмджык олöмыс. 
Нэмъяс кежлö сылы майбыравны Небеснöй сарсвоын» (Питирим 2013: 8). Роч 
кывйö вуджöдöмас тшöтш ёна фантазируйтöмаöсь, сэтчö гижöма: «Вечное 
блаженство ему в царствии Небесном» (Сорокин 1991: 18). Дзик тадзи жö 
вежöмаöсь латин кывъя Requiem eternam (вежöртасыс «Лöньлун нэм кежлö!», 
рочöн «Покой вечный!») шуöм Сорокинöн ай-мам йывсьыс казьтылöм помын со 
татшöм сёрникузяын: Requiem eternam to their immortal souls! (Sorokin 1963: 
26). Сы пыдди комиö да рочö вуджöдысьяс юрсьыныс содталöмны со мый: 
Нэмыс мед оз вунны налöн кувлытöм ловъясыс! (Питирим 2013: 27), Вечная 
память их бессмертным душам!  (Сорокин 1991: 22). Вежлалöмаöсь 
цитатаяссö дзик лöсявтöмтор вылö, дзик мöд вежöртас пыртöмöн. Коми кывъя 
небöгас тайö сёрникузяяссö вуджöдöмаöсь рочысь, абу англия кывъя 
гижöдсьыс. Дерт, колö эськö вöлi кольны вуджöдiгас латин кывъя шуöмъяссö да 
гöгöрвоöдны найöс листбокувса пасйöдын. Тадзи эськö колис оригинал 
текстыслöн збыль кöрыс. Збыль öд, Питирим Сорокин уджсикас сертиыс юрист, 
бура тöдлöма латин кыв, лыддьылöма тайö кывйöн гижöмторъяссö, кокниа 
пырталöма мир пасьтала тöдса цитатаяс, дерт, коланаинö. 

3 Тöдчана кыв да кывтэчас уськöдöм 

Шöр нэмъяссянь Европа пасьтала выналö вöлi кывйысь кывйö вуджöдан 
практика, торйöн нин вичкоса гижöдъяс вуджöдалiг. Комиöдан татшöм 
нырвизьыс выналiс Вежа Степан кадсянь нин, а XVIII-XIX нэмъясö буретш 
тадзи комиöдлывлiсны евангелльöяс. Талун тайö вуджöданногсьыс кежисны 
нин, öнi выналö вежöртас серти вуджöдöм (рочöн смысловой перевод). Тайö 
вуджöданног сертиыс кутшöмкö кыв вуджöдчигöн позьö и уськöдлыны, сiйö кö 
абу тöдчана либö мöдпöвъясьö, тайö воськовсьыс кö сёрникузя вежöртасыс 
немся оз торксьы, дерт, вуджöдан кывйöн лыддьысьысь вежöрсö урчитöмöн. 
Сöмын эмöсь тöдчана кывъяс либö ыджыд вежöртас кутысь юкöнъяс, кодъясöс 
колö бытьöн вуджöдны лöсялана кывйöн либö кывтэчасöн. Кыв уськöдан 
тырмытöмторйыс эм и комиöдöм небöгын, шуам, оригиналысь мыйлакö 
уськöдöмаöсь drama кыв, шуам кöть, The drama begins in northern Russia, in 
Yarensky County of Vologda Province (Sorokin 1963: 11) «Драмаöй пансьö 
войвывса Россияын, Вöлöгда губерняса Яренск карулын (уездын)».  Тайö кыв 
пыддиыс коми текстас нинöмыс абу, а рочас пыртöма всё кыв: Ме чужи Роч 
войвылын, Вöлöгда губерняса Яренск уездын (Питирим 2013: 9); Всё начиналось 
на севере Руси, в Яренском уезде Вологодской губернии (Сорокин 1991: 9). Колö 
тöдчöдны, мый П.А. Сорокин ассьыс олöмсö абу сiдз-тадз нимтöма драмаöн, а 
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вуджöдысьяс тайöс абу и казялöмаöсь, абу петкöдлöмны некыдз. И збыльысь, 
уна сьöкыдлун да шог вуджöма енбиа коми туялысьным, медводдзаыс на пиысь 
мамыслöн кувсьöмыс. Буретш тасянь и пансьö мортыслöн драмаыс, меводдза 
казьтылöмсяньыс. 

Питирим Сорокин зэв ёна радейтлöма Коми мулысь вöр-васö, та понда 
медводдза юкöныс небöгас тырöма нимкодясяна серпасъясöн, шуам, гижöма 
уна мича визувтысь ю да увтасiнъясын меститчöм лöнь тыяс йылысь. Öти 
татшöм сёрникузя вуджöдiг комиöдчысьяс уськöдöмаöсь this green kindom «тайö 
веж королевствоыс» кывтэчас. Öткодялöм могысь со видлöгъяс: Widely scattered 
srteams playfully raced their capricious course among the trees; and placid lakes, 
ponds, and swamps lay in the recesses of this green kindom (Sorokin 1963: 11); 
Лышкыда сявкнитчöм юяс вильыша котöртiсны вöръясöд, кодъяс пытшкын, 
пыдi пельöсъясын чöла куйлiсны тыяс да юяс (Питирим 2013: 9). Збыльысьсö 
комиöдöма абу ставсö дай абу дзик стöча, оригиналас ю вежöртаса кывйыс öд 
абу. Водзö öтлааститöм могысь сета англия сёрникузясö кывйысь кывйö ассьым 
комиöдöмöс, а сыöдз сетам роч кывйö вуджöдöмсö: Привольно разливающиеся 
реки играючи бежали среди деревьев, вдоль затейливых русел, а в глухих уголках 
этого зеленого царства лежали безмолвные озера, бочажки и болота  
(Сорокин 1991: 9), Паськыда разалöм визув ваяс  (рочöн кö, потоки) 
ворсöдчигмоз öдйö писькöдлiсны ассьыныс вильыш нырвизьсö пуяс костöд, да 
лöнь тыяс, прудъяс да нюръяс куйлöны вöлi тайö веж королевствоса 
увтасiнъясын. Кыдзи позис казявны, комиö вуджöдысьяс сёрникузясьыс 
уськöдöмаöсь тшöтш pond «пруд» вежöртаса кывсö. Гашкö, комиöдчысьяс 
чайтöны вöлi, мый понöмъясыс, прудъясыс Коми муын эз вöвны да та вöсна 
кывсö абу вуджöдöмны? Дзик мöдарö: кольöм нэм пансигöн дай 50-öд воясöдз 
быд сикт дорын вöлiны неыджыд юяс вылö лöсьöдöм мельнича прудъяс, 
понöминъяссьыс бузган ваыс бергöдлö вöлi изкияс. Изанiнса керкаясын 
овлiсны-уджавлiсны йöз, понöминъясас рöдмöдлiсны чери. Эз öд пызьсö 
судзöдны сöмын киöн бергöдлан гортса неыджыд изки помысь. Шуам, менам 
чужан Визин сикт гöгöр вöлöма некымын татшöм изанiн, шуам, Воль ю вомын, 
Кычаныб грезд дорын. Тайö став шыбöльыс вöчö вуджöдöм коми текстсö оз 
тырвыйö стöчöн да мыйöнкö тырмытöмöн. Татчö нöшта содта и сiйöс, мый 
рочöдöм сёрникузяас бочажки кывсö тшöтш пыртöмаöсь шыбöльöн, бочаг 
кывйыслöн öд вежöртасыс абу «пруд», а «косьман юысь кольöм ты». 

4 Эквивалент-кыв корсьöмын шыбöльяс 

Вуджöдчысьлöн медшöр могыс медводз корсьны ас чужан кывсьыс колана 
весьтасъяс, эквивалент пертасъяс, кывъяс да кывтэчасъяс. Тайö корöмыс зэв 
гöгöрвоана: вуджöдан кывйысь торъя лексемалы колö бöрйыны лöсяланасö, 
шуам, вöв да мöслы рочын лöсялö лошадь и корова, нинöм абу мукöдтор. Стöч 
вежöртаса кывворöн сьöкыдлуныс оз овлы, ёна сьöкыдджык корсьны весьтасъяс 
сiдз шусяна абстракцияа кывворысь да зумыд кывтэчасъясысь, торйöн нин 
серпаса гижöдъяс комиöдiг. Комиöдöм текстсьыс, кöть таö сьöкыд эскыны, 

99



7 

сюралiсны сэтшöм шыбöльяс, кор вуджöдчысьяс зэв стöч вежöртаса кывсö 
вуджöдöмаöсь дзик лöсявтöм ногöн. Кыдзи тöдса, Питирим Сорокин Комиын 
ичöтдырйиыс быдмиг абу адзывлöма кыйясöс (змейясöс), миян найö оз овны да. 
И та йылысь сiйö гижöма оригиналас сo кыдзи: No snakes, however, lived in this 
vast region. This fact perhaps explains my strong aversion to poisonous and non-
poisonous snakes when, later on, I happened to live in plases marred by their pres-
ence (Sorokin 1963: 12). Комиöдöм небöгас snake «кый, змей» кывсö мыйлакö 
вежöмаöсь гаг кывйöн, сö кöть, Сöмын змейяс Коми мулöн паськыд эрдъясын 
некор эз вöвны. Гашкö, та вöсна ме пыр зывöктi быдпöлöс гагсö, кор 
сёрöнджык меным ковмис олыштны налöн рöдманiнъясын  (Питирим 2013: 10). 
Комиöн быд сёрнитысь тöдö, мый змей да гаг дзик абу öтитор. П. Сорокин зэв 
стöча гижö сöмын кыйяс, змейяс йылысь. Мöдтор. Мыйлакö еврей войтырнимсö 
комиöдöм текстас тшöтш сетöма вöвлытöм ног юда кывйöн: In literacy they oc-
cupied third place among the  numerous peoples of  Russia (the Russian Germans and 
Jews occupying first and second plases) (Sorokin 1963: 13); Гижöм-лыддьысьöм 
серти Россияса став войтыр пöвстын комияс вöлiны коймöдöн (рочмöм 
немечьяс да юдаяс бöрын) (Питирим 2013: 10). Коми гижöд кывйын юда оз 
пасйы еврей войтырсö, вежöртасыс кывйыслöн дзик мöд — вузалысь, предатель 
да визув, быдлаö нырсö сюйысь, быдтор удитысь, наян морт. Тайö явö шыбöль. 
Сюся кö видзöдлыны вайöдöм видлöг вылас, позьö казявны нöшта öти мисьтöм 
шыбöль — Russian Germans кывтэчассö комиöдöмаöсь кыдзи рочмöм немечьяс, 
колö эськö вöлi гижны россияса немечьяс, немечьяс, кодъяс олöны Россияын. 
Шыбöль бöрся шыбöль… 

Мöд видлöгыс инмö англия кывйысь  circumstance, рочöн кö 
обстоятельство кыв комиöдöмö. Коми кывкудъясын сетöма сöмын роч 
босьтöм кывсö, но вуджöдчысьяс кывлысь вежöртассö петкöдлöмаöсь зэв 
ылöсас, абу стöча, откодялöм могысь сетам татчö тшöтш рочö вуджöдöмсö: Such 
in brief were the natural, the social, and the family circumstances of my early years 
 (Sorokin 1963: 26), Таковой вкратце была природная, социальная и семейная 
среда моего детства [4, 22]. Cо тайö дженьыдик, 16 кывъя сёрникузясö 
комиöдчысьяс петкöдлöмаöсь мыйлакö кык сёрникузяöн (ставнас 24 кыв), шуам 
кöть, Татшöмöн, дженьыда кö, вöлi вöр-ваын, йöзкостын да семья пытшкын 
менам челядьдырся олан руöй. Татшöмöн, дженьыда кö, вöлi менам 
челядьдырся олöмлöн социальнöй да культурнöй сынöдöй (Питирим 2013: 27). 
Чайта, олан ру да сынöд кывъяс оз стöча петкöдлыны огигиналысь circumstance 

 кывсö. Аслам коркöя комиö вуджöдöмö ме пыртлi circumstance кыв вежöртасын 
гöгöртас кыв: Татшöм, дженьыда кö, вöлi менам вöр-вадорса, йöзкостса да ас 
котырпытшса гöгöртасöй медводдза олан воясö.  

5 Авторлысь стиль торкöм 

Водзджык вöлi нин индöма, мый Питирим Сорокин ассьыс тайö небöгсö 
гижöма стöч англия гижöд кывйöн, зэв нейтральнöй стильöн, сэнi абуöсь 
вочасёрнияс ни некутшöм ловкылöм гижысьыс ёнасö оз петкöдлы.  Комиöдöм 
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небöгсьыс мöдарö, позьö казявны унаысь улыс стиля, йöзлöн прöст сёрниысь 
босьталöм кыввор, кодi стиль сертиыс некыдзи оз лöсяв оригиналыслы. 
Комиöдчысьяс вуджöдöмаöсь коймöд юрпасысь öти юкöнлысь «Itinerant Mis-
sionary of the Revolution» нимсö (Sorokin 1963: 48) кыдзи «Революциялöн 
шöйтысь миссионер», кöнi шöйтысь кывйыс петкöдлö коланлунтöг, некутшöм 
могтöг инысь инö ветлалöм (шöйтöны ошъяс, кöинъяс, код, торксьöм вежöра 
йöз). Англия кывйын itinerant кывйыслöн вежöртасыс абу татшöм, сiйö пасйö 
ветлысь мунысьсö, рочöн передвижной. Весигтö сьöкыд вежöртны, мый П. А. 
Сорокин кыдзи революционер ветлiс сиктысь сиктö, карысь карö дзик 
мöвпышттöг, кыдзисюрö, кытчö веськалö. Тайö шыбöльыс паныдасьлö оз 
öтчыдысь, шуам кöть, Коми му кузьлала и вомлала миян шöйтöмыс эз лэдз 
ветлыны ичöт классъясö да школасö помавны (Питирим 2013: 37). Англия 
кывъя оригиналас гижöма зэв нейтральнöя – our nomadic life (Sorokin 1963: 36) 
«миян ветлан-мунана олöм». Окота лои тöдмавны, кытысь татшöм тешкодь 
вуджöдöмыс артмöма? Вöлöмкö, тадзи тшöтш вуджöдöмаöсь рочö нимсö П.П. 
Кротов да А.В. Липский: «Бродячий миссионер революции» (Сорокин 1991: 40). 
Дерт, стöчджыкасö колö вöлi рочö вуджöдны кыдзи Миссионер-передвижник 
революции, а комиöн сетны Революциялöн ветлысь-мунысь миссионер. 
Комиöдöм небöгсö лыддигöн мукöддырйиыс весигтö казялан, мый 
öткымынторъяс быттьö гижöма прöст сёрни кывйöн, улыс стиля кыввор ёна 
пыртöмöн, шуам кöть, Сы дорын ыджыд вокöй да сиктса кутшöмкö баба, найö 
мыйöнкö ноксьöны; воклöн «кулöм» да «кулiс» кывъяс да бабалöн ныргорулас 
«коньöръяс, мамтöг кольöм коньöръяс» боргöм нöшта на курзьöдiсны менсьым 
шог руöс (Sorokin 1963: 8). Артмöма комиöдчысьяслöн стиль серти 
öткымынлаын кутшöмкö сораса кывъя абу мичатор. 

6 Юргижöдъяс вуджöдöм 

Нимъяс да юргижöдъяс вуджöдöмыс тшöтш зэв тöчанатор, öд гижысьыс тайö 
дженьыдик нимтана сёрникузяясас пуктö ыджыд да тöдчана вежöртас, оз сiдз-
тадз ворсöдчы кывъяснас. Шуам, П.И. Сорокинлысь небöгсö «Кузь туй 
вуджöм» нимнас менам петкöдлöмыс лои збыльысь зэв стöч воськолöн, öд 
англия кывйын journey лексема петкöдлö подув вежöртаснас «подöн мунöмöн 
туй вуджöм», абу кокнитор мунысьлы, абу прöстö туй. Та вöсна рочöдöм 
автобиографиялы сетöм «Долгий путь» нимыс оз петкöдлы «сьöкыдлун» 
вежöртас рöмсö, вуджöдöмыс тайö абу дзик стöч. Казявмöн лои, мый комиöдöм 
небöгас вуджöдчысьяс юргижöдъяссö комиöдöмаöсь абу стöча, ылöсас, 
мукöддырйиыс абутöмторсö ковтöг содталöмöн. Тайöс подулалöм могысь 
вайöдам некымын юргижöдлысь вуджöдöмсö, мöд колонкаас сетам кывйысь 
кывйö стöч комиöдöмсö, öтлааститöй асьныд.   

 
 
англия кывйын стöча, кывйысь кывйö 

комиöдöмöн 
йöзöдöма донъялана 
небöгын 
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Background and Ear-
ly Childhood 

(Фон) гöгöртасöй да 
медводдза челядьдырöй 

Менам чужöм да ичöтдыр 

Early Itinerant Life Медводдза ветлан-мунана 
олöм 

Ыджыд олöмö петöм 

Arrivals and Depar-
tures 

Воöмъяс да мунöмъяс Ветлöм-мунöм: 
паныдасьöм-янсöдчöмъяс 

Early Formal Educa-
tion 

Медводдза официальнöй 
велöдчöм 

Велöдчыны босьтчöм 

Early Cultural Educa-
tion 

Медводдза культурнöй 
велöдчöм 

Культураö сюртчöм 

 
Кыдзи казявлi нин, и рочöдöм небöгас уналаын юргижöдсö петкöдлöма абу 

стöча, та понда водзö вайöдам и П.П. Кротовöн да А.В. Липскийöн вуджöдалöм 
лöсялана юргижöдъяссö: Мое происхождение и раннее детство; Начало 
жизненных странствий; Разъезды: встречи и расставания; Начальное 
образование; Раннее культурное просвещение. Дерт, юргижöдъяс вуджöдiгöн 
фантазируйтöмыс дзик нин позьтöмтор. 

Дерт, позьö уна мукöд шыбöль йылысь татчö содтавны на, уна видлöг 
содталöмöн, но вайöдöм материалыс тыр-бура нин петкöдлö, мый комиöдöмаöсь 
вöлöм Питирим Сорокинлысь небöгсö абу англия кывъя оригиналысь, а 
водзынджык йöзöдлöм рочö вуджöдöм небöгысь, весиг сэтчöс вуджöдчан 
шыбöльяссö коми текстас пыртöмаöсь. Тайö тöдчö и граматикаын, и 
синтаксисын. Вайöдам öтитор: Сорокин аслас небöг панасас вайöдö медводдза 
шог казьтылöмсö мамыслöн кувсьöм, сiйöс дзебöм йылысь, англия кывнас 
пасйöма тадз: The Earliest Remembrance «Медводдза казьтылöм». Комиöдöм 
небöгас эмакывйыс сулалö нин уна лыдын, дзик сiдзи тшöтш рочöдöм небöгас. 
Видлöгъяс: Медводдза казьтылöмъяс (Питирим 2013: 9), Самые ранние 
воспоминания (Сорокин 1991: 8). Дерт, коми кывлы ёна лöсялöджык вöлi öтка 
лыдöн вöдитчöмыс, кыдзи и оригиналас. Синмö шыбитчö и сiйö, мый комиöдöм 
небöгас абу пыртöма выльöн чужöм да вужъясьöм нин коми кывъяс. Найöс 
вуджöдчысьяс öтвылысь öтдортöны, мый вöсна небöгыс гижöма лоöм кольöм 
нэмся кывйöн (век синмö пырöны партия, закон, право, невеста, öбраз, тюрма 
кывъяс, кодъяс пыдди позис кокниа пыртны ютыр, оланпас, инöд, гöтырпу, 
енпöв, дзескыдiн да уна мукöд). Весиг небöг кывйысь öтдортчöмаöсь, шуам 
кöть, Менам пенсия вылын «шойччöг» — выль книгаяс (Питирим 2013: 310).   
Гöгöрвоана, мый гижöдыслысь бöръя вариантсö дасьтöмаöсь выль кыввор дорö 
дзикöдз веськодь йöз. Таысь нинöм бурö ышöданаыс абу, гажтöм сöмын.  

Зэв бура гöгöрвоана, дерт, сiйö, мый Питирим Сорокинлысь тайö нималана 
уджсö мöдысь комиöн оз нин сэсся лэдзны, мöд пöв сьöмсö та могысь оз нин 
сетны. Та вöсна индöм небöгыслысь кывсö öдвакö нин позяс бурмöдны да 
пелькöдны колана выйöдз. Татчö колö содтыны нöшта öтитор: менам Вера 
Александровна Черныхкöд сёрниысь петiс öти мисьтöмтор — вöлöмкö, сылысь 
овсö вуджöдчысь-комиöдчысьяс лыдас сылысь юасьтöг пыртöмаöсь. Мöд ногöн 
кö, йöзöдöм текст дорас сiйö некыдзи абу вöлöм йитчылöма, немтор абу 
аддзылöма. Сьöлöмöс бурмöдö сöмын öтитор: пасъялöм шыбöльяс вылö 
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видзöдтöг, вуджöдöм небöгыс киö босьтана да лыддяна, сiйö сетö ыджыд 
юöртантор чужан коми кывйöн. Водзö воысь вуджöдчысь-комиöдчысьяс, лача 
кута, босьтасны тöд вылö тайö менам гижöдсьым став казялöмторсö да 
сюркняласны найöс вежöраныс.   
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Saamelaiskielten indefiniittipronominien jäljillä 
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1 Oulun yliopisto 

Abstract. We provide an overview of indefinite pronouns in Saami languages 
that have been borrowed or calqued from Finnic, Scandinavian or Russian. We 
define indefinite pronouns in the traditional way, i.e. encompassing all pronouns 
not belonging to any other pronoun class. The treatment of Saami indefinite pro-
nouns in earlier literature varies, but generally they haven’t received as much 
attention as other pronouns. From Finnic sources, Saami languages have bor-
rowed e.g. pronouns harva ‘few’, joku ‘some(one)’, kaikki ‘all’, moni ‘many’ and 
muu ‘other’ as well as pronominal elements ikänänsä ‘-ever’, saati ‘let alone’ 
and vaikka ‘even (if)’. Loans from Scandinavian include e.g. mange ‘many’, noen 
~ någon ‘some’ and same ~ samma ‘same’. Russian loans include pronominal 
elements ни- ‘not (even)’ хоть ‘even (if)’. Indefinite pronouns in Saami prove 
to be rather an open class, and elements with similar meanings have been bor-
rowed time after time. The variation is especially abundant in pronouns of indif-
ference and free choice. Most of the pronouns in our data have been noted as 
loans before, but there are some unnoticed cases. Especially these warrant further 
study. 

Keywords: Saami languages, language contacts, indefinite pronouns. 

1 Johdanto 

Saamelaiskielten pronominien tutkimus on keskittynyt pitkälti persoona-, interroga-
tiivi- ja demonstratiivipronominien diakronian ja semantiikan selvittämiseen – ymmär-
rettävistä syistä. Esimerkiksi saamelaiskielten demonstratiivien järjestelmä, jossa on 
kielestä riippuen neljästä kuuteen jäsentä, on kiinnostava myös typologisesta näkökul-
masta (esim. Guttorm 2009; Ylikoski 2020). Persoona- ja interrogatiivipronomininit 
taas ovat minkä tahansa kielen ydinsanastoa ja edustavat usein historiallisesti pronomi-
nien vanhinta kerrostumaa. 

Vähemmälle huomiolle niin tutkimuksessa kuin vaikkapa oppijoille tarkoitetuissa 
kieliopeissa ovat usein jääneet muut pronominit. Tässä artikkelissa luomme yleiskat-
sauksen saamelaiskielten lainattuihin indefiniittipronomineihin, minkä haluamme toi-
mivan keskustelunavauksena saamelaiskielten indefiniittipronominien tutkimukselle. 
Artikkelin puitteissa ei kuitenkaan ole mahdollista kuvata yksittäisten saamelaiskielten 
indefiniittipronominijärjestelmiä eikä yksittäisten indefiniittipronominien käyttöä, 
vaan ne jäävät tulevien tutkimusten tehtäväksi. 
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Artikkelin rakenne on seuraavanlainen1: johdannon jälkeen luvussa 2 määritte-
lemme, mitä tarkoitamme tässä artikkelissa indefiniittipronomineilla, minkälaisia typo-
logisia piirteitä niillä on ja millä tavalla niitä voidaan jaotella. Lisäksi luomme lyhyen 
silmäyksen indefiniittipronominien käsittelyyn eri saamelaiskielten kielioppikuvauk-
sissa. Luvussa 3 esittelemme saamelaiskielten lainaperäistä indefiniittipronomi-
niaineistoa, josta osaa on käsitelty jo aiemmissa tutkimuksissa. Esitämme aiemmin kä-
sittelemättömiä etymologioita ja rinnastuksia mm. sanoille Ko joku, E kööre ja 
Ko veeʹzz ~ Ki весь. Luvussa 4 teemme yhteenvedon artikkelin annista; aineiston pe-
rusteella voi todeta, että merkittävä osa saamelaiskielten indefiniittipronomineista on 
lainattu ja että itämerensuomesta lainaaminen vaikuttaa olevan jonkin verran yleisem-
pää kuin skandinaavisista kielistä tai venäjästä. Luvussa 5 esitämme vielä mahdollisia 
aiheita tulevan tutkimuksen varalle. 

2 Taustaa 

Indefiniittisiksi luokiteltavien pronominien ryhmä on sisäisesti heterogeeninen. Tämä 
johtuu osaksi siitä, että indefiniittipronominien luokka on toiminut kieliopeissa erään-
laisena jäännösluokkana, johon on luokiteltu muihin ryhmiin sopimattomat pronominit 
(Haspelmath 1997: 11). Esimerkiksi Isossa suomen kieliopissa (ISK) yhdestä suuresta 
indefiniittipronominien luokasta onkin luovuttu, ja siihen aiemmin kuuluneet jäsenet 
on jaoteltu tarkemmin lähinnä erilaisiksi kvanttoripronomineiksi (§ 740, 742): 

a) indefiniittiset: joku, jokin 
b) universaaliset: kaikki, jokainen, kukin 
c) kieltohakuiset: (ei) kukaan, mikään 
d) samantekevyyden pronominit: kuka, mikä tahansa; kuka, mikä vain 
e) summittaisen lukumäärän pronominit: harva, jokunen, muutama, moni, usea 
 
Indefiniittipronominia voi kattoterminä pitää aivan perustellusti ontuvana, sillä osa 

niistä on pikemmin definiittisiä eikä osa ole varsinaisesti kvanttoreitakaan (Vilkuna 
1996: 52). Tällaisina pronominien rajatapauksina voi pitää sanoja sama, muu, toinen ja 
eri, joita Haspelmath kutsuu identiteettipronomineiksi tai tarkenteiksi (identity pro-
nouns/determiners) ja jotka hän rajaa pois varsinaisista indefiniittipronomineista. Näi-
den lisäksi hän jättää indefiniittipronominien ulkopuolelle universaalisia ja summittai-
sen lukumäärän kvanttoripronomineja vastaavat pronomini-ilmaukset. (ISK § 766; 
Haspelmath 1997: 11–12.) 

Indefiniittipronominien voi odottaa noudattavan sekalaisesta luonteestaan huoli-
matta pääosin tiettyjä tendenssejä. Indefiniittisyyttä merkitään usein interrogatiivipro-
nominiin liittyvällä taipumattomalla partikkelilla tai partikkeleilla, pronominin redup-
likaatiolla tai sitä ei merkitä ollenkaan, vaan pelkkä interrogatiivi voi itsenään saada 
indefiniittisen merkityksen. Diakronisesti useat indefiniittipronominit ovat kieliopillis-
tuneet verrattain myöhään, minkä vuoksi läheisten sukukieltenkin indefiniittijärjestel-
mät voivat poiketa paljon toisistaan. (Haspelmath 1997: 235.) 

 
1 Liite https://zenodo.org/record/4596423  
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Huolimatta indefiniittipronominin kritiikistä määrittelemme ne tässä artikkelissa 
mahdollisimman laajasti (ks. Sammallahti 2005: 231–243). Tarkastelemme siis syntak-
tis-semanttisesta näkökulmasta erilaisia kvantifioivia ja indefiniittisiä pronomineja ja 
pronomineissa esiintyviä aineksia, jotka eivät selvästi kuulu mihinkään toiseen pro-
nominiluokkaan. Pronominiutta tärkeämpänä kriteerinä jonkin kielellisen aineksen mu-
kaan ottamiselle pidämme sitä, että sille voi osoittaa potentiaalisen laina-alkuperän. 
Tarkastelemme sekä varsinaisia lainoja että käännöslainoja. Emme kuitenkaan lähtö-
kohtaisesti ota kantaa siihen, onko jokin sana levinnyt saamelaiskielten välillä, emmekä 
määrittele eri pronominien lainautumisen ajallista järjestystä, ellei siitä erikseen mai-
nita. Lainoja on kertynyt saamelaiskieliin eri aikoina, ja kieliryhmän sisäinen lainaami-
nen on mahdollista ja todennäköistäkin, mutta tällaisten tapausten osoittaminen on 
usein vaikeaa. 

Uralilaisten kielten pronominien joukossa on paljon lainattua. Nimenomaan indefi-
niittipronomineja tai vastaavia pronominaalisia elementtejä, kuten prefiksejä, partikke-
leita ja kliittejä on usein lainattu uralilaisten kielten kontaktikielistä (Alvre 2002; Blok-
land 2012; Van Alsenoy & van der Auwera 2015). Tästä syystä kielikontaktien merk-
kejä onkin sopiva lähteä jäljittämään niistä. 

On yhtäältä myös hyvä huomauttaa, että kaikki saamelaiskielten indefiniittipronomi-
nit eivät ole lainaa, vaikka suuri osa vaikuttaakin olevan. Esim. kantasaameen palau-
tuva *mūtēmē (> E muvhte ’muutama, joku’ ~ Po muhtun id. jne.) voi olla lainattu itä-
merensuomesta, mutta toisaalta se on voinut muodostua jo ennen kantasaamea (Sam-
mallahti 1998: 250, 255). Samoin kantasaamen *puohke̮n (> Po buot ’kaikki’ ~ Ko puk 
id. jne.) alkuperä on epäselvä (Sammallahti 1998: 233). Osa pronomineista on puoles-
taan lainattu ennen kantasaamen hajoamista, ja lainanantajakielen määrittely tarkasti 
on vaikeaa. Vanhoja lainoja on esim. E såemies ~ Po soamis ’eräs, jokin, joku(nen), 
muutama’, joka on lainattu jo esisaameen kantaindoarjasta tai kantaindoeuroopasta 
(Sammallahti 2001: 402, 408; Holopainen 2018: 165–166; 2019: 235). 

Indefiniittipronominien käsittely saamelaiskielten kielioppien kuvauksissa on vaih-
televaa. Annamme seuraavassa esimerkkejä siitä, miten indefiniittipronomineja on kä-
sitelty varsinaisissa kieliopeissa sekä sanakirjojen yhteyteen liitetyissä kielioppiosi-
oissa. 

Tarkimmin indefiniittipronomineja on kuvattu pohjois- ja eteläsaamesta. Esimer-
kiksi pohjoissaamen indefiniittipronomineja ovat käsitelleet aikaansa nähden varsin 
kattavasti jo Friis (1856: 73–81) ja myöhemmin Nielsen (1926: 134–145). Nykyaikai-
nen, sekin perusteellinen esitys on Sammallahden ja Nickelin (2011: 129–143), jotka 
jakavat pronominit ensin rakenteen perusteella moniosaisiin ja muihin pronomineihin. 
Ensin mainittuihin kuuluvat interrogatiivipronominista ja partikkelista, kuten vaikko 
’vaikka’, feara ’vähän -kin’, nu ’niin’ ja -ge ’-kAAn; -kin’ muodostetut pronominit. 
Seikkaperäisen syntaktis-semanttisen esityksen pohjoissaamen indefiniittipronomi-
neista tarjoaa Sammallahti (2005: 231–235). Eteläsaamen osalta indefiniittisiä prono-
mineja on kuvannut jonkin verran jo Bergsland (1946: 108–111) ja varsin perusteelli-
sesti myöhemmin Hasselbrink (SüdLpW: 130–137), jonka jako perustuu sekä morfo-
logisiin että syntaktisiin kriteereihin. Maggan & Maggan (2012: 58–62) sekä Bergslan-
din (1994: 129–130) eteläsaamen kielioppien indefiniittipronomineja käsittelevä osa on 
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suppeampi kuin Hasselbrinkin mutta toisaalta kielenopiskelijoille ja -oppijoille hel-
pommin lähestyttävä. Morottajan ja Olthuisin (tulossa) inarinsaamen koulukielioppi 
käsittelee indefiniittipronomineina perinteiseen tapaan niitä pronomineja, ”jotka eivät 
kuulu mihinkään muuhun pronominiryhmään”. Indefiniittipronomineja tarkastellaan 
varmaankin pedagogisista syistä suomen kielen näkökulmasta, mutta osio sisältää kui-
tenkin runsaasti esimerkkilauseita. 

Toisissa kieliopeissa indefiniittipronominien tarkastelu rajoittuu pronominien ja nii-
den taivutuksen esittelyyn. Vertailevassa piitimen- ja luulajansaamen kieliopissaan 
Sjaggo (2015: 61–67) käsittelee indefiniittipronomineja tosin lähinnä niiden taivutusta, 
mutta eri pronominien merkityksiä hän kuvaa vain vähän eikä käyttöesimerkkejä ole 
juurikaan. Lähinnä taivutusta esittävät kuvaukset ja pronominiluettelot löytyvät lisäksi 
luulajansaamen (Spiik 1989: 61–64), akkalansaamen (Zaikov 1987: 127–128), kildi-
ninsaamen (Kert 1971: 176–177), turjansaamen (Tereškin 2002: 112) ja koltansaamen 
(Moshnikoff et al. 2009: 57; 2020: 73; Feist 2010: 258–261; 2015: 109–110, 171) in-
definiittipronomineista. Wilbur (2014: 140–141) ei käytä piitimensaamen kieliopissaan 
termiä indefiniittipronomini vaan käsittelee lyhyesti kvanttoreita (quantifiers). Osa kie-
liopeista taas ei käsittele indefiniittipronomineja tai kvanttoreita lainkaan, näistä esi-
merkkeinä mainittakoon Halász (1896) piitimensaamesta ja von Gertten (2015) uuma-
jansaamesta. 

3 Saamelaiskielten lainatut indefiniittipronominit ja niissä 

käytettävät elementit 

Tässä luvussa annamme esimerkkejä saamelaiskieliin lainatuista indefiniittipronomi-
neista sekä partikkeleista, joiden avulla muodostetaan indefiniittipronomineja. Vaikka 
olemme pyrkineet keräämään mahdollisimman kattavan luettelon lainaelementeistä, 
lista ei mitä luultavammin ole täydellinen, mikä osaltaan kuvastaa sitä, kuinka paljon 
indefiniittipronomineja saamelaiskieliin on lainattu. 

Mikäli laina-alkuperää on jo aiemmin esitetty, olemme merkinneet viitteen lainaläh-
teen perään. Olemme lähtökohtaisesti käyttäneet saamelaiskielten nykyortografioita, 
mutta antaneet lähteissä esiintyvän kirjoitusasun, mikäli nykykielten sanakirjoissa ei 
esiinny kyseistä elementtiä. Luonnollisesti olemme toimineet näin myös akkalansaa-
men ja turjansaamen kanssa, sillä näille kielille ei ole kehitetty standardisoitua ortogra-
fiaa. Olemme kääntäneet annettujen pronominien merkitykset suomeksi lähteiden poh-
jalta. 

3.1 Itämerensuomalaisista kielistä lainattuja elementtejä 

ainoa ~ ainova (Qvigstad 1893: 83; SSA s.v. ainoa; LpWsch: 157) 
Lu ájnno ’ainoa’ (LuLpW: 6–7) 
Po áidnu ’ainoa’, PoJuk áinoa ~ ainua (LpD I: 22; Hansegård 1967: 198) 
In áinoo ’ainoa’ (InLpW: 114; InSaS: 120) 
Ko ȧī̭n̄ȧ̬va ’ainoa’ (KLpS: 6) 
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Itämerensuomen sana on lainattu germaaniselta taholta (ks. myös 3.2, einn ~ ene). 
Inarinsaamessa esiintyy myös rakenne jyehi áinoo, joka merkitsee ’joka ainoa, jokaiki-
nen’. Tämä rakenne on lainattu suomen rakenteesta joka ainoa: 

 
 Sust lâi kääni, mii monnij kollemane jyehi áinoo peeivi. 
 ’Hänellä oli kana, joka muni kultamunan joka ainoa päivä.’ (SIKOR) 
 
ehkä, ehkäpä (LpWsch: 37, 1559; SSA s.v. ehkä), vanh. myös ’vaikka, siitä huo-

limatta että’ (NES s.v. ehkä) 
E ihkie ~ ihkebe ’tahansa; vaikka’, esim. ihkebe gie ’kuka vain’, ihkie guktie ’millä 

tahansa tavalla’ (SüdLpW: 748; SydSaO 2007: 137) 
Lu ihka ~ ihkapa ’vaikka, huolimatta’, esim. ihka(pa) mij ’mitä ikinä’, ihka(pa) guhti 

’kuka tahansa’ (LuLpW: 85; Kintel 2012) 
 
Samaan yhteyteen kuuluvat partikkelit ja konjunktiot 
U ïhkká ’vaikka’, ïhkkabe ’ehkä’ (Barruk 2018: 80) 
Pi iehkep ’ehkä’ (Halász 1896: 22; Wilbur 2020) 
Po ɑʜk ’ehkä’ (LpWsch: 37) 
 

harva (Hansegård 1967: 153; LpWsch: 1252; SSA s.v. harva) 
Po hárvvis ’harva (ei usea)’ (LpD II: 307; Nickel & Sammallahti 2011: 137) 
In härvi ’harva (ei usea)’ (InLpW: 705; InSaS: 20) 
 
Koltansaamessa häʹrvv (KLpS: 37; KoSaS: 15) ei toimi indefiniittipronominina vaan 

adjektiivina ’harva, harvinainen’, adverbinä ’harvoin’ sekä nominina ’isosilmäinen lo-
hiverkko’. Viimeksi mainittu merkitys on myös kildininsaamen sanalla χar̄vᵃ sekä tur-
jansaamen sanalla χar̄v(ᵃ) (KLpS: 37). 

 
ikänänsä, ikään (LpWsch: 1561; Hansegård 1967: 157; SSA s.v. ikä) 
Lu ihkenis ’kuin, niin, tahansa, koskaan, esim. guhti ihkenis ’kuka tahansa’ (LuLpW: 

85) 
Po ihkinassii ~ iʜ̄kin ’tahansa, hyvänsä’, esim. gii ihkinassii ’kuka tahansa’ 

(LpWsch: 1561; LpD II: 370; Nickel & Sammallahti 2011: 129–130) 
In ihenis ~ ihánes ’tahansa, hyvänsä’, esim. maid ihenis ’mitä hyvänsä’ (InLpW: 

887; InSaS: 21) 
 
joku, jonkun 

Koltansaamen puhekielessä esiintyy suomesta lainattuja pronomineja joku ’joku, muu-
tama’ sekä joŋku ’joku, jonkun, muutaman’. Näistä molemmat ovat yleisiä jo 1960- ja 
1970-luvun arkistonauhoilla, joten kyse ei ole tilapäislainoista. joku voi toimia itsenäi-
senä subjektina, ja sekä joku että joŋku voivat toimia määritteinä. 

 
 vââʹžž ko kuâdd joku ǩeän-ne ool, de vuõlǥat, vuõlǥat nacet stäʹlmmstääl 
 ’vihaa kun kantaa joku jotakuta kohtaan, niin lähettää, lähettää katsos 
 staalon’ (Kotus 9834_1a, 0:08:41) 
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 joŋku sääʹn säärnai 
 ’muutaman sanan sanoi’ (Kotus 17454_1bz, 0:20:04) 
 
Vaikka muotojen käyttöalat muistuttavat pitkälti suomen vastaavien muotojen käyt-

töaloja, on niiden välillä myös eroja, esim. joku voi toimia myös objektin määritteenä. 
Tästä syystä kyseessä ei ole ainakaan selvästä koodinvaihto, vaan lainaa on mukautettu 
koltansaamen kielioppiin. 

 
 Täʹst võl leeiʹm võl joku ääiʹj. 
 ’täällä olimme vielä jonkin aikaa’ (Kotus 12401_1bz, 0:14:35) 
 
Koltansaamen joku ~ joŋku -pronominia ei ole aiemmassa tutkimuksessa havaittu, 

minkä vuoksi sen perusteellinen käsittely vaatisi syvällisempää perehtymistä kuin mi-
hin tämän artikkelin laajuus antaa myöten. 

 

-kAAn (Juutinen 2016: 57–58) 
Koltansaamen puhekielessä esiintyy liitepartikkeli -kaan, ’-kAAn, edes’, joka on lai-
nattu suomen liitepartikkelista -kAAn. Sen avulla voidaan muodostaa kieltohakuisia in-
definiittipronomineja: 

 
 Mutta muuda nåkam nuuʹbbnallšem šuurab ääʹšš jeäʹla šõddâm mõõk-kaan. 
 ’Mutta muita sellaisia isompia sattumuksia ei ole tapahtunut mitään’ 
 (Kotus 17448_1c 0:08:52) 

 
 Iʹlleäm mii-kaan kueʹlljäuʹrr. 
 ’Ei ollut mikään kalajärvi’ (Kotus 17461_1d 0:00:57) 

 
kaikki (LpWsch: 2040; Hansegård 1967: 160; SSA s.v. kaikki) 
E gaajhke ’kaikki’ (LpWsch: 2040; SüdLpW: 509; SydSaO 2007: 82) 
U gájkka ’kaikki, koko’ (MalåLpW: 39; Barruk 2018: 57) 
Pi gájk ~ gajk ’kaikki, jokainen’ (LpWsch: 2040; Wilbur 2020) 
Lu gájkka ’kaikki, jokainen’ (LpWsch: 2040; LuLpW: 143; Kintel 2012) 
Po gait ’kaikki’ (LpWsch: 2040; LpD II: 19) 
 
lie(nee) esim. kuka lie(nee) 
Pi litj, esim. mij litj del dat? ’Mikä lie sitten se?’ (Wilbur 2009: pit080924.240) 
Lu lisj, esim. Ja majt lisj sidjij javllam iv rat diede. ’Ja mitä lie(nee) heille sanonut, 

en tiedä.’ (SIKOR) 
Po leš, leaš, leačča esim. In dieđe mii leš dáhpáhuvvan ’En tiedä, mitä lie(nee) ta-

pahtunut.’ (SIKOR) 
In leš, esim. - - kesittij Avelân maid leš lam sáátuid ’vedätti Ivaloon mitä lienee ollut 

kyytejä’ (Itkonen & Laitinen 1992: 263) 
Ko leežž, esim. ǩii leežž leämmaž ’ken lienee ollut’ (KLpS: 203) 
A -ĺinč, esim. mīĺinč ’mikä lienee’, kīĺinč ’kuka lienee’ (Zaikov 1987: 127) 
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Ki -ля̄ннч, esim. ке-ля̄ннч ’kuka lienee’, ми-ля̄ннч ’mikä lienee’; ми-ля̄ннч ляшш 
туэль альн ’jotain on pöydällä’ (Kert 1971: 177; Bartens 1980: 96–97; Antonova 2014: 
91, 167) 

T -ĺanče, esim. ńi͔it mom ĺanči͔ tomaĺt li̮χka ’tyttö jotain siellä tekee’, ḱeĺanče pu͕fkāla 
’joku ampuu’ (Szabó 1967: 132, 146) 

 

Itämerensuomen rakenne kuka lie, mikä lie on käännöslaina venäjän rakenteesta 
кто-нибудь (Alvre 1982: 51; Laanest 1990: 105). Rakenteen malli on luultavasti lai-
nautunut saameen itämerensuomen kautta; itäisissä saamelaiskielissä rakenteen taval-
lisuus voi tosin olla venäjän vaikutusta, sillä olla-verbin potentiaalin kieliopillistumi-
nen interrogatiivin yhteyteen indefiniittiseksi elementiksi on edennyt pisimmälle ni-
menomaan idässä2. Akkalan-, kildinin- ja turjansaamessa tähän on voinut osaltaan vai-
kuttaa myös potentiaalimoduksen taantuminen (Zaikov 1987: 151; Tereškin 2002: 125–
126; Rießler (tulossa); vrt. Kert 1971: 200–201). 
 

melkeä (LpWsch: 3822; SSA s.v. melkeä) ’paljon, melko suuri, melkoinen 
määrä, joltinenkin, isonlainen’ 
Hasselbrink (SüdLpW: 136, 921) esittää, että eteläsaamen mïelgede ’paljon, erittäin’ 
on joko indefiniittipronomini tai adverbi. Koska sanan käyttöä ei juurikaan kuvata eikä 
sitä tavata muissa lähteissä, on vaikea määritellä, kumpaan luokkaan se kuuluu. Adver-
beinä voivat toimia myös seuraavat sanat: 

U meälggade ’pitkä (etäisyydestä t. ajasta), etäinen; paljon’ (MalåLpW: 93; Barruk 
2018: 101) 

Po mealgat ’melko, melko paljon, melkoisesti’ (LpD II: 711; LpWsch: 3822) 
In melgâd ’melko, melkoisesti’ (InLpW: 2418; InSaS: 51) 
Ko miâlggâd ’melko, melkoisesti’ (KLpS: 244; KoSaS: 69) 
 
Piitimensaamen mällgat ’kaukana’ (Halász 1896: 70; Wilbur 2020) ja luulajansaa-

men mælggat ’pitkä (etäisyydestä t. ajasta), kaukana, pitkään’ (LuLpW: 564; Kintel 
2012) on pikemminkin analysoitava adjektiiveiksi tai adverbeiksi. 

 
moni, monta (Hansegård 1967: 170; SSA s.v. moni; Sammallahti 1998: 255) 
E måedtie ’moni, muutama, joku’ (LpWsch: 3930; SüdLpW: 936; SydSaO: 197) 
U måddie ’moni, usea, paljon’ (MalåLpW: 96; Barruk 2018: 106) 
Pi mådde ’moni’ (LpWsch: 3930; Wilbur 2020) 
Lu moadda ’moni’ (LpWsch: 3930; LuLpW: 544; Kintel 2012) 
Po moadde ’pari, jokunen, moni’, (LpD II: 674; LpWsch: 3930) moanat ’monet’ (< 

sm. monet) (LpD II: 677) 
In muáddi ’muutama, pari’ (InLpW: 2459; InSaS: 55) 
Ko muäʹdd ’muudan, monias, muutama’ (KLpS: 256; KoSaS: 73) 

 
muu (InLpW: 2533, 2535) 

 
2 Kieliopillistuminen on edennyt samalla tavalla myös muissa Venäjällä puhuttavissa ims. 

kielissä, kuten vatjassa: siäl tšelleb (< tšen + leeb ’ken lie’) on ’siellä joku on’ (Alvre 1982: 51). 
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In muh, muide ’muu’ (InLpW: 2533, 2535; InSaS: 54) 
Ko muuđa ~ muuda, muuk ’muu’ 
 
Inarinsaamen pronominilla on vain nämä kaksi muotoa. Ne esiintyvät tavallisimmin 

kieltolauseissa, ja muh toimii useimmiten subjektina ja muide objektina tai adverbinä. 
Itkosen mukaan muoto muide olisi lainattu suomen muu-pronominin monikon partitii-
vista. 
 

 muste ij lah muh ko tuše kyehti kuárus kieđâ 
 ’minulla ei ole muuta kuin kaksi tyhjää kättä’ (InLpW: 2533) 

 
 mut te sij iä uáinám muide ko tom puáris ááhu 
 ’mutta sitten he eivät nähneet muuta kuin sen vanhan akan’ (InLpW: 2535). 

 
Koltansaamen puhekielessä esiintyy melko yleisenä suomen partitiivimuodosta 

muuta lainattu taipumaton pronomini muuđa ~ muuda. Lisäksi olemme löytäneet yhden 
lauseen, jossa esiintyy pronomini muuk. Se on muodostettu vartalosta muu lisäämällä 
koltansaamen monikon nominatiivin pääte -k muiden yksitavuisten pronominien tavoin, 
esim. mii ’mikä’ : mõõk ’mitkä’, ǩii ’kuka’ : ǩeäk ’ketkä’. Tämän perusteella vaikuttaa 
siltä, että myös inarinsaamen pronominissa muh esiintyvä -h lienee monikon nominatii-
vin pääte. 

 
 Ristteʹčč, risttjeäʹnn ja muuda-ǩi liâ tõʹst pirr. 
 ’Kummisetä, kummitäti ja muitakin on siinä ympärillä.’ 
 (Kotus 9843_1az, 00:31:06) 
 
 Täʹst mon jiõm tieʹđ muuđa mainsted. 
 ’Tästä minä en osaa muuta kertoa.’ (Kotus 3319_1az, 00:44:53) 
 
 Lie mâna tuʹst, lie, lie-ko mainnâz tai muuk? 
 ’Mahtaako sinulla olla, onko [vielä] kertomuksia tai muita?’ 
 (Kotus 17455_1b 0:18:23) 
 
Tutkimme inarinsaamen mu- ja koltansaamen muuđa ~ muuda -pronomineja myö-

hemmässä artikkelissamme, joten emme käsittele niitä tässä tämän enempää. 
 
saati (Hansegård 1967: 242; SSA s.v. saati) 
E saaht, esim. saaht mij ’mikä vain’, saaht gie ’kuka vain’ (SüdLpW: 1118; Syd-

SaO: 246) 
Po sahte, esim. sahte gii ’kuka tahansa’ (LpD II: 387; Sammallahti 2005: 235) 
 
Emme ole löytäneet koltansaamen partikkelin sätt avulla muodostettuja indefiniitti-

pronomineja, mutta se voi toimia ainakin adjektiivien määritteinä, esim. 
 
 jiâ tuõsttâm tõn diõtt noorrâd måkkam kuõbbrid sätt. 
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 ’Eivät uskaltaneet sen vuoksi kerätä mitä sieniä tahansa.’ (Kotus 12896_1a, 
 0:21:19) 
 
Samaa alkuperää ovat myös uumajansaamen sahttie ’tavallinen, yleinen, yksinker-

tainen, ylimääräinen’ (MalåLpW: 114; Barruk 2018: 126), luulajansaamen sahte ’ta-
vallinen, yleinen, yksinkertainen; jokapäiväinen’, esim. sahte ulmusj ’tavallinen ihmi-
nen’ (Kintel 2012) ja inarinsaamen säti-, esim. sätisaajeest ’kaikkialla; missä tahansa’, 
sätikandâ ’kuka tahansa poika’ (InLpW: 4089). Se voi kuitenkin toimia vain substan-
tiivin määriteosana eikä muodosta varsinaisia indefiniittipronomineja. Myös eteläsaa-
men sanalla on vastaavaa käyttöä. 

 
tyynni, kaikki tyynni (LpWsch: 8016; SSA s.v. tyynni) 
E dovne ’tasan, jopa, ja, täysin, kaikki’ (LpWsch: 8016; SüdLpW: 473; SydSaO: 66) 
U gájkka duvnna ~ gájkka dïvdna ’kaikki, jokainen’ (Halász 1896: 143; LpWsch: 

8016; Barruk 2018: 57) 
Pi gájkdivna ~ gájkduvna ’kaikki (yhdessä), kaikki tyynni’ (Halász 1896: 143; 

LpWsch: 8016; Wilbur 2020) 
Lu divna ’kaikki’ (Kintel 2012) 
Po divdna ’kaikki tyynni, tarkkaan, tyystin’ (Sammallahti 1993: 67), buotdin ’koko-

naan, kaikki tyynni’ (LpD I: 259) 
In tivnâ, esim. tivnâ-tárkká ’täysin, kokonaan’ (InLpW: 5010) 
 

vaikka (LpWsch: 8308; Hansegård 1967: 193; SSA s.v. vaikka) 
Lu vájku ’vaikka’, esim. vájku majt dagáv de sjaddá boasstot ’vaikka mitä teen, se 

menee väärin.’ (LpWsch: 8308; LuLpW: 1348; Kintel 2012) 
Po vaikko ’vaikka’, esim. vaikko gii ’vaikka kuka’ (LpD III: 720; LpWsch: 8308; 

Nickel & Sammallahti 2011: 129–130) 
In veikkâ ~ veik ’vaikka(kin); kuitenkin’, esim. veik(kâ) mii ’vaikka mikä’ (InLpW: 

5471; InSaS: 112) 
Ko vaikka ’vaikka’ (KLpS: 710), esim. jos kaaʹbel ool tuõlmak de sätt että ... vaikka 

mii šõddâd. ’Jos kaapelin päälle astut, saattaa tapahtua mitä vain’ (Kotus 11313_1az, 
0:08:30) 

 
Samaan yhteyteen kuulunee myös lausekonjunktiona käytetty Pi vaj gu ~ vijjku 

’vaikka’ (Wilbur 2020). 
 

vain (InLpW: 5354; SSA s.v. vain) 
In váá ~ váin ’vain’, esim. kii váá ’kuka vain’, kuábbáš váá ’kumpi vain’; puáđus 

kii váá ’tulkoon kuka vain’ (InLpW: 5354) 
Ko vain ’vain’, esim. ǩii vain ’kuka vain’ 
 
Partikkeli esiintyy koltansaamen puhekielessä. Sen avulla muodostetaan samanteke-

vyyden pronomineja: 
 
 Seeʹst leʹjje nåkam vueʹǩǩ leäi teʹl saaʹmin, että sij-han, sij-han mõʹnne 
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 tanssjed tok, ǩii vain lueʹšti siʹjjid. 
 ’Heillä koltilla oli silloin sellainen tapa, että he menivät tanssimaan sen 
 luokse, kuka vain laski heidät sisään.’ (Kotus 17453_1c, 0:13:04) 
 
Koltansaamea vieraana kielenä puhuvien kielessä esiintyy myös partikkelin pâi 

’vain, aina’ avulla muodostettuja samantekevyyden pronomineja, esim. ǩii pâi ’kuka 
vain’. Nämä pronominit ovat käännöslainoja suomen vastaavista samantekevyyden 
pronomineista. 

 
 Jiõnnteeʹst vuäitt tuejjeed ǩii pâi maainâst sääʹmǩiõl. 
 ’Äänitestin voi tehdä kuka vain puhuu koltansaamea.’ 
 (Yle Sápmi 11.6.2020, viitattu 27.2.2021) 
 
visu ’nuuka, tarkka, säästäväinen’ (SSA s.v. visu; Sammallahti 1998: 267) 
Lu visut ’perusteellisesti, kokonaan’, visu-visut ’jokainen, kaikki (tyynni)’ (LuLpW: 

1425) 
Po visot ’kaikki, kokonaan’ (LpD III: 777) 
In viisut ’kaikki; kokonaan’ (InLpW: 5543) 
 
Vrt. semantiikasta inarinsaamen tivnâ-tárkká ’kaikki tyynni’, ”tyynni-tarkkaan”. Ks. 

myös 3.3, весь. 
 
yhtä, yhtään (Hansegård 1967: 259) 
PoJuk yhtǟ ~ ihtā ’yhtä’, esim. yhtä mii ’mikä tahansa’ (Hansegård 1967: 259), vrt. 

meänkielen yhtä koska ’milloin tahansa’ (Meänkielen sanakirja) 
 
Esimerkkejä Jukkasjärven pohjoissaamen sanan käytöstä3: 

 
 Ii yhtä gose gožžan 
 ’Ei kussut mihin tahansa.’ 

 
 ii dat galgga val mannat čállit yhtä gokte 
 ’Ei pidä mennä kirjoittamaan miten tahansa.’ 
 
Kieltohakuiset pronominit 

Inarinsaamessa kielteisiä ilmauksia muodostetaan kielteisen fokuspartikkelin -gin 
~ -kin avulla, esim. ij totkin ’ei sekään’ sekä ij sungin ’ei hänkään’. Kielessä esiintyy 
myös pieni joukko sanoja, joissa kielteisyyden ilmaisimena toimii interrogatiivivarta-
loon lisättävä elementti -(V)n. Tällaisia ovat esim. kieltohakuiset indefiniittipronominit 
mihheen ’mikään’ (InLpW: 2442; InSaS: 52) ja kihheen ’kukaan’ (InLpW: 1467; In-
SaS: 30) sekä indefiniittiset adverbit kosten ’missään’, koggoon ’missään kohden’, 
kuussân ’minnekään’, (InLpW: 1563; InSaS: 33, 35, 38) kuássin ’koskaan’ (InLpW: 

 
3 Esimerkit Jukkasjärven pohjoissaamen puhekielen korpuksesta on tätä artikkelia varten luo-

vuttanut käyttöön Olle Kejonen (ks. myös Kejonen 2020). 
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1582; InSaS: 39), mahten ’mitenkään’ (InLpW: 2442; InSaS: 50). Ainakin osassa muo-
toja jälkitavun vokaalin voi kuitenkin katsoa olevan osa alkuperäistä sanavartaloa. 

Esitämme, että näiden kieltohakuisten indefiniittipronominien muodostusmallina 
ovat toimineet suomen pronominit ja adverbit mikään, kukaan, missään sekä koskaan, 
joita ei ole muodostettu interrogatiivipronominista tai adverbistä lisäämällä liitepartik-
kelia -kAAn, *mikäkään, *kukakaan, *missäkään, *koskakaan, vaan sulauttamalla lii-
tepartikkeli sanavartaloon. Suomen kielen -kAAn-liite on Räisäsen (1996) mukaan syn-
tynyt suomen kielen erilliskehityksen aikaan, ja missään-tyyppiset muodot ovat kehit-
tyneet vielä näitäkin myöhemmin. Inarinsaamen -(V)n-loppuiset muodot eivät siis voi 
olla kovin vanhoja, mihin viittaakin se, että esim. mihheen- ja kihheen-pronominien 
essiivissä ja partitiivissa on mahdollinen vain säännönmukainen -gin-liitteinen muoto: 
manengin, mađegin (ei *manneen, mađđeen) ’minään, mitään’, kenengin, keđegin (ei 
*kenneen, keđđeen) ’kenenäkään, ketään’, vrt. sm. kukaan : ketään mutta kenenkään 
(InSaS: 133). 

Myös koltansaamen Paatsjoen murteessa esiintyy kielteisten indefiniittipronominien 
yksikön nominatiivin muotoja ii̯ miᵓḱ͕ḱ͕ėn̜ sekä ii̯ miᵓḱ͕ḱ͕ė-gi ’mikään, ei ensinkään’ 
(KLpS: 249). Nämä on ilmeisesti lainattu inarinsaamesta, mihin viittaa se, että muotoja 
ei tavata muissa koltansaamen murteissa eikä Paatsjoen murteessa tavata muista pro-
nomineista tai adverbeista muodostettuja näiden kaltaisia kieltohakuisia pronomineja. 

3.2 Skandinaavisista kielistä lainattuja elementtejä 

nor. bare, ber(r)e, ru. bara ’vain’ (Qvigstad 1893: 122; LpWsch: 4676; 
Sammallahti 1998: 231) 

Po beare ’ainoastaan, yksinomaan’, esim. gii beare ’kuka vain, kuka tahansa’ 
(LpWsch: 4868; Sammallahti 1993: 33) 

In peri ’vain, yksinomaan’ (InSaS: 68), esim. Tast tiettim, et sátáččij tábáhtuđ mii 
peri ’siitä tiesin, että saattaisi tapahtua mitä vain’ (SIKOR) 

 
Tähän yhteyteen kuuluvat myös vain adverbeinä toimivat 
E barre ’vain’ (LpWsch: 4676; SüdLpW: 291; SydSaO: 30) 
U barra ’vain, ainoastaan’ (MalåLpW: 11; Barruk 2018: 31) 
Pi ber ~ bär ’vain, ainoastaan’ (LpWsch: 4676; Wilbur 2020) 
Lu päre ~ pära ~ päru ’vain, ainoastaan’ (LuLpW: 804) 
 
Levikin perusteella vaikuttaa siltä, että vaikka elementti onkin peräisin skandinaavi-

sista kielistä, sen käyttö indefiniittipronominin osana pohjois- ja inarinsaamessa on suo-
men vaikutusta, vrt. kuka vain. Suomen vaikutukseen viittaa myös se, että tällaista 
beare-sanan käyttöä tavataan Norjan puolelta kerätyistä pohjoissaamen kieliaineistoista 
vain harvoin (LpD I: 296; SIKOR). 

T.I. Itkonen (KLpS: 357) on yhdistänyt kildininsaamen adverbiaalin pere ’perin, 
sangen’ pohjoissaamen beare yhteyteen. Etymologia vaikuttaa kuitenkin epävarmalta 
sekä merkityksensä takia että siksi, ettei sanaa esiinny kildininsaamen länsipuolella pu-
hutussa koltansaamessa. 
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nor. einn ’yksi’ ~ ene ’ainoa’ (Qvigstad 1893: 83; SSA s.v. ainoa; LpWsch: 156; 

Sammallahti 1998: 128) 

E aajne(h), aajnehke ’ainoa (lapsi)’ (SüdLpW: 199; SydSaO: 18) 
U ájnna ’ainoa’ (Barruk 2018: 23; MalåLpW: 3) 
Pi ájdna ’ainoa’ (Halász 1896: 1; Wilbur 2020) 
Lu ájnna ’ainoa’ (LuLpW: 6–7; Kintel 2012) 
Po áidna ’ainoa’ (LpD I: 21) 
 
SSA esittää, että sanat olisi lainattu suomen kielen välityksellä samoin kuin samaa 

merkitsevät labiaalivokaalin sisältävät sanatkin (ks. 3.1, ainoa ~ ainova). Pidämme 
näitä kuitenkin erilähtöisinä jälkitavun vokaalin labiaalisuuden ja sanan levikin perus-
teella (ks. LpWsch: 156, 157). 

Pohjois- ja luulajansaamessa esiintyy myös rakenne juohke áidna ~ juohkka ájnna 
joka merkitsee ’joka ainoa, jokaikinen’. Tämä rakenne on lainattu suomen rakenteesta 
joka ainoa: 

 
 Soai bissáneigga juohke áidna báikái gos orui buorre oaggut. 
 ’He kaksi pysähtyivät joka ainoaan paikkaan, jossa vaikutti olevan hyvä 
 onkia.’ (SIKOR) 
 
 Siebrre sihtá aj sierraláhkáj gijttet juohkka ájnna guhti le prosjevtan 
 viehkken årrum. 
 ’Seura haluaa erikseen kiittää joka ainoaa, joka on ollut apuna projektissa.’ 
 (SIKOR) 
 
nor. hver, hvert ’joka, jokainen’ (Bergsland 1946: 110) 
E fïerhte, fïerhne ’jokainen’ (LpWsch: 1041; SüdLpW: 492; Bergsland 1946: 110; 

SydSaO: 77) 
U feärtta ’jokainen’ (MalåLpW: 39; Barruk 2018: 54) 
Pi färrta ’kaikki, jokainen’ (Halász 1896: 15; LpWsch: 1041; Wilbur 2020) 
Lu fert, esim. fert slájas ’joka lajia’ (LuLpW: 71; Kintel 2012) 
Po feara, esim. feara gii ’kuka tahansa’ (LpD I: 661; Nickel & Sammallahti 2011: 

129–130) 
 
Eteläsaamessa esiintyy myös indefiniittipronomini fïere-guhte ’jokainen’ (SydSaO: 

77), joka on käännöslaina norjan indefiniittipronominista hver og en ’jokainen’ (Bergs-
land 1946: 110). 

 
nor. kvar ’joka, jokainen’ (vrt. yllä) 
E kööre ~ kääre ’joka, jokainen’, esim. köörem biejjiem ’joka päivä’ (SüdLpW: 816; 

SydSaO: 163) 
 
nor. ja ru. ’man’ (Sammallahti 2007: 105) 

Indefiniittipronomininomaisena voi tietyin varauksin pitää myös mm. piitimen-, luula-
jan- ja pohjoissaamessa esiintyvää ihminen-substantiivin käyttöä. Kyseessä on siis 
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skandinaavisten kielten passiivisen pronominin man (< ’mies’) mallin mukainen kään-
nöslaina, joka on kopioitu läntisten saamelaiskielten ’ihmistä’ tai ’miestä’ merkitsevään 
sanaan. Sanaa käytetään, kun puhutaan yleistäen kenestä tahansa ihmistarkoitteisesta 
referentistä, ja se vastaa jokseenkin käytöltään suomen nollapersoonaa tai passiivia 
(Korhonen 1970: 143; Sammallahti 2007: 105). 

 
E ulmedje ’ihminen; ru. ja nor. man’, esim. ul͔mə̑tᴊɛ˳ š˳attà viì̭skap̀a`, man ɢu͕hke`m 

jä̭ ̀ä˳l͔à ’sitä viisaammaksi tulee, mitä pidempään elää.’ (SüdLpW: 1379; Collinder 1942: 
50) 

Pi almatj ’ihminen; ru. ja nor. man’ (Wilbur 2020), esim. dä ij del almatj sida nagin 
sadjáj vuällget ’sitten ei ilmeisesti halua lähteä mihinkään’ (Wilbur 2014: 239) 

Lu almasj ~ ulmusj ’ihminen; ru. ja nor. man’ (LuLpW: 1328; Spiik 1989: 62; Kintel 
2012) 

Po olmmoš ’ihminen; ru. ja nor. man’ (Nielsen 1926: 301; Korhonen 1970: 143; 
Sammallahti 2007: 105), esim. olmmoš oahppá nu guhká go eallá. ’Oppia ikä kaikki’ 
(Nielsen 1926: 301) 
 

Yllättävää on se, että tätä rakennetta ei enää nykyisin tavata eteläsaamessa (Richard 
Kowalik & David Kroik, henkilökohtainen tiedonanto, 3.3.2021). 

 
nor. mange ’moni’ (Qvigstad 1893: 232; LpWsch: 3774) 
Lu máŋga ’moni’ (LuLpW: 498) 
Po máŋga ’moni’ (LpD II: 636; LpWsch: 3744) 
In maŋgâ ’moni’ (InLpW: 2322; InSaS: 50) 
Ko mäŋgg ’moni’ (KLpS: 239; KoSaS: 71) 
 
Sammallahti (1998: 254) pitää sanoja kantaskandinaavisina lainoina, mitä ne eivät 

voi olla, koska sanassa ei ole tapahtunut denasalisaatiota. Denasalisaatio on alkanut 
länsikantasaamessa saamelaisen kantakielen hajottua ja levinnyt myöhemmin myös 
itään inarin- ja koltansaameen, esim. ksa. *jeaŋkē > Po jeaggi ~ Ko jeäʹǧǧ (Sammallahti 
1998: 193–194; Aikio 2009: 248). Mikäli sana olisi lainattu jo kantasaameen, odotuk-
senmukainen nykyasu olisi Po **mágga ~ Ko **magg, vrt. E vaegkie ~ Po vággi < ksa. 
*vāŋkē < kskand. *wanga- (Aikio 2009: 286). Myös levikki viittaa tuoreempaan lai-
naan. 

 
nor. noen ’jokin’, ru. någon id. (Qvigstad 1893: 243; LpWsch: 4101) 
E naakene, naagede ’jokin, joku’ (LpWsch: 4101; SüdLpW: 958; SydSaO: 200) 
U nágan ’jokin, joku’ (MalåLpW: 98: Barruk 2018: 108) 
Pi nágan ~ nagan, nágin ’jokin, joku’ (LpWsch: 4101; Wilbur 2014: 140; 2020) 
Lu nágin ’jokin, joku’ (LpWsch: 4101; LuLpW: 571; Kintel 2012) 
 
nor. same ’sama’, ru. samma id. (Qvigstad 1893: 331; LpWsch: 6204) 
E seamma ’sama’ (LpWsch: 6204; SüdLpW: 1122; SydSaO: 251) 
U siämmá ~ sammá ~ såmmá ’sama’ (MalåLpW: 133; Barruk 2018: 257) 
Pi sämmi ’sama’ (Wilbur 2020) 
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Lu sæmmi ~ sæbbmi ’sama’ (LpWsch: 6204; LuLpW: 1048; Kintel 2012) 
Po seammá ’sama’ (LpD III: 622; Nickel & Sammallahti 2011: 142) 
In siämmáá ~ siämmáš ’sama; samanlainen; yhdentekevä, samoin’ (InLpW: 4099; 

InSaS: 87) 
Ko seämma ’sama’ (KLpS; 481; KoSaS: 111) 
 
nor. ymis, ymse ’monenlainen, erilainen’4 (Qvigstad 1893: 251) 
E ovmessie ~ ummese ’monenlainen, usea, sekalainen’ (SüdLpW: 1386; SydSaO: 

222) 
U uvmassie ’kaikenlainen, erilainen, paljon’ (MalåLpW: 146; Barruk 2018: 157) 
Pi umasse ’kaikenlainen, paljon; erilainen’ (Halász 1896: 86; Wilbur 2020; Lehti-

ranta 1992: 139) 
Lu umassē  ’kaikenlainen’ (LuLpW: 1329) 

3.3 Venäjästä lainattuja elementtejä 

весь ’kaikki, kokonaan’ 
Ko veeʹzz rakenteessa puk veeʹzz ’kaikki tyynni, kaikkialla’ (KLpS: 736; KoSaS: 32) 
Ki весь rakenteessa пугквесь ’kaikki tyynni, kaikkiaan, kaikkialla’ (KLpS: 736; An-

tonova 2014: 234) 
 
SSA (s.v. visu) yhdistää nämä luulajansaamessa, pohjoissaamessa ja inarinsaamessa 

esiintyvään pronominiin (ks. 3.1, visu). Pidämme kuitenkin näitä eri lähtöisinä, sillä 
koltan- ja kildininsaamesta puuttuu lännempänä tavattava adverbinjohdin -t (< 
ksa. -*htē). Lisäksi idässä partikkeli esiintyy aina indefiniittipronominin puk ’kaikki’ 
kanssa. 

 
же 

Inarin-, koltan-, akkalan-, kildinin- ja turjansaamessa esiintyy partikkeli še ~ že ’myös’, 
joka on lainattu venäjän korostavasta partikkelista же (KLpS: 546). Tämän partikkelin 
avulla voidaan muodostaa myös ’samaa’ merkitseviä indefiniittipronomineja de-
monstratiivipronomineista. Tällainen partikkelin käyttö on käännöslainaa venäjän ra-
kenteesta тот же ’sama’, jossa esiintyy demonstratiivipronomini sekä partikkeli же: 

Ko tõt-še ’sama’ (KLpS: 546) 
Ki тэдт шэ ’sama’ (Antonova 2014: 317) 
T taḿḿe žɛ aije ’samaa laulua’, tannešɛ b’ii̮ ’samaan aikaan’ (Szabó 1967: 136, 142) 
 
Venäjän mallin mukaan (так же ’samoin’, такой же ’samanlainen’) voidaan 

muodostaa myös adverbejä ja adjektiiveja: 
Ko nuʹtt še ’samoin’, nu͕ɯ̭̄ᴅ̜̄em-še ’samanlainen’ (KLpS: 291, 546) 
A nitt-še samoin’ (KLpS: 291), mokom‿žɛ ’samanlainen’ (Kert & Zaikov 1988: 20) 
Ki nėš̜š̜e-še ’samoin’ (KLpS: 291), мугка шэ ’samanlainen’ (Antonova 2014: 356) 
T ni̮ᴅ̜t̜-še ’samoin’, naᵢntem-že ’samanlainen’ (KLpS: 291, 546) 

 
4 Sanan ruotsin vastine ömse merkitsee nykykielessä ’molemmat’. 
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каждый (murt. кажный) ’joka, jokainen’ (KLps: 96) 
A kāžnoj ’jokainen’, esim. nu jarka ĺei̭jiš kāžnoist jijiś pohcɛ ĺii̭jiš ’no ennen jokai-

sella oli omia poroja’ (Kert & Zaikov 1988: 16) 
Ki kāžnɐn̄́ᵈt́š́ ’jokainen’, ка̄жнэ id., esim. кажнэ пе̄ййв ’joka päivä’ (KLpS: 96; 

Antonova 2014: 84) 
T kāžni̮ə̑i̭ ’jokainen, joka’ (KLpS: 96) 
 
лишь ’vain, pelkästään’ (KLpS: 196) 
Ki лы(ш)шэ ’vain, ainoastaan; kunhan, saati’, esim. kie li̊šša ’kuka hyvänsä’, li̊šša 

mī ’mikä tahansa’ (KLpS: 196; Antonova 2014: 158) 
 

несколько ’muutama, jokunen’ (Harder 2010: 52) 
T nʼeskоlʼk ’muutama’., esim. nʼeskоlʼk jellʼi͔mi͔t ’muutamia eläimiä’ (Szabó 1967: 

140) 
 

ни- ’-kAAn, edes’, esim. никто ’ei kukaan’, ничто ’ei mikään’ (KLpS: 280) 
Ko ni, esim. (ij) ni ǩii ’ei kukaan’ (KLpS: 280; Feist 2010: 258–261) 
A ni, esim. niki ’ei kukaan’, nimi ’ei mikään’ (KLpS: 280; Zaikov 1987: 128) 
Ki ни, esim. нике ’ei kukaan’, ними ’ei mikään’ (KLpS: 280; Kert 1971: 177; Anto-

nova 2014: 186, 187) 
T nʼi, esim. nʼikʼe ’ei kukaan’, nʼimʼi ’ei mikään’ (KLpS: 280; Tereškin 2002: 112) 
 
Turjansaamessa kieltohakuiseen pronominiin liittyy usein myös kieltohakuinen par-

tikkeli -gin̜, esim. ī ni‿kie-gin ̜ ’ei kukaan’ (KLpS: 280). 
 
-нибудь, esim. кто-нибудь ’joku’, что-нибудь ’jokin’ tai karjalan -nih, esim. 

kennih ’joku’ 
In -nii, esim. kiinii ’joku’, miinii ’jokin’ (InLpW: 2653; InSaS: 57) 
Ko -ne, esim. ǩii-ne ’joku’, mii-ne ’jokin’ (KLpS: 280; Feist 2010: 258–260) 
A -ni, esim. kini ’joku’, mini ’jokin’ (KLpS: 280; Zaikov 1987: 127) 
Ki -не, esim. ке-не ~ ке-ни ’joku’, ми-не ’jokin’ (KLpS: 280; Kert 1971: 177; An-

tonova 2014: 91, 167) 
T -ni, esim. kie-ni ’joku’ (KLpS: 280) 
 
Inarinsaamessa -nii-liitepartikkeliin voi liittyä lisäksi kielteinen liite -gin ~ -gen 

’-kAAn’, esim. miiniigin. Yhdessä ne eivät kuitenkaan muodosta kielteistä ilmausta, 
vaan pronomini merkitsee pikemmin samantekevyyttä. (InLpW: 2653.) Vastaavanlai-
sia yhdysliitteisiä muotoja tavataan myös suomesta, joskaan ne eivät ole erityisen ta-
vallisia, esim. jotakinkaan ’mitä tahansa, edes jotakin’. Suomi on saattanut toimia mal-
lina inarinsaamen muodoille. On kuitenkin huomattava, että suomen vastaavien muo-
tojen yleisyyttä ei ole tutkittu, joten vaikutusta on vaikea todentaa. 

Venäjällä puhuttavissa itämerensuomalaisissa kielissä esiintyy äänteellisesti ja se-
manttisesti vastaava indefiniittipronomineja muodostava jälkiliite -ńi ~ -ni. Itämeren-
suomen indefiniittipronominien lainaelementtejä tutkinut Alvre esittää (2002: 162), että 
aines on sama kuin kielteisiä indefiniittejä muodostava etuliite ńi- ~ ni- (< ven. ни, ks. 
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yllä), joka on muuttunut suffiksiksi. Myöhemmin saman selityksen tarjoaa myös Blok-
land, joka kuitenkin lisää, että suffiksin taustalla voi olla venäjän rakenne что/кто был 
ни был ’onpa se mikä/kuka vain’ (Bloklandin 2012: 4 mukaan Gilojeva 2001: 43). Sen 
enempää Alvre kuin Bloklandkaan eivät kuitenkaan selitä oletettua semanttista kehi-
tystä kielteisestä epämääräiseksi (’ei mikään’ > ’jokin’), eritoten kun varsinainen kiel-
teinen prefiksikin on säilynyt. 

Epämääräisyyden -ńi ~ -ni onkin merkityksen ja pronomininjälkeisen sijaintinsa 
vuoksi luultavasti pikemmin lainattu venäjän suffiksista -нибудь (Hienonen [Karjalai-
nen] 2009: 30; 2010: 286; 2019: 68; ks. van Alsenoy & van der Auwera 2015: 535). 
Saamelaiskieliin tunnus on voitu lainata samaan tapaan joko venäjästä tai karjalan 
kautta indefiniittipronominitunnuksesta -nih. Jälkimmäistä lainautumisreittiä tukee se 
seikka, että saamelaiskielten aineistoissa tunnuksesta ei tavata pidempää -nibut-vari-
anttia. 

1900-luvun loppupuolella kerätyssä turjansaamessa esiintyy myös muotoja, kuten 
k’en’itta ’joku’ ja momnitta ’jokin’ (Tereškin 2002: 112), jotka vaikuttavat sisältävän 
edellä mainitun partikkelin lisäksi myös venäjästä lainatun indefiniittipronomineissa 
käytetyn partikkelin -то [to], esim. кто-то ’joku’, что-то ’jokin’. Anonyymi ver-
taisarvioija esittää, että kyseessä voisi olla säännönmukaisempi venäjän -нибудь-asun 
jatkaja, joka vasta myöhemmin olisi typistynyt muotoon -ni (< -ńitt(a) < -ńibut’). 
Emme pidä tätä kehitystä realistisena siitä syystä, että olemme löytäneet elemen-
tin -n’itta/-nitta ainoastaan yhdestä lähteestä, joka perustuu 1900-luvun loppupuolelta 
kerättyyn aineistoon, kun taas vanhemmat lähteet ovat yksinomaisesti elementin -ńi/-ni 
kannalla. Ei myöskään vaikuta todennäköiseltä, että -n’itta/-nitta olisi tuore laina venä-
jän partikkelista -нибудь, sillä tällöin turjansaameen olettaisi muotoa -nibut’. 

Myös pohjoissaamen ruijansaamen itämurteissa sekä itäisissä merisaamelaismur-
teissa tavataan indefiniittipronomineja, jotka on muodostettu interrogatiivipronomi-
neista partikkelin nu ’niin’ avulla, esim. mii ’mikä’ > mii nu ’jokin’, gii ’kuka’ > gii nu 
’joku’ (LpWsch: 3850; LpD III: 124–125). T.I. Itkonen (KLpS: 280) rinnastaa nämä 
pohjoissaamen indefiniittipronominit yllä mainittujen itäisempien saamelaiskielten in-
definiittipronomineihin. Vaikka näiden pronominien merkitykset ja johtotapa vastaavat 
toisiaan, on rinnastus hylättävä, sillä pohjoissaamen partikkelin vokaali ei vastaa itäi-
sempien saamelaiskielten partikkeleiden vokaalia. Sitä vastoin pohjoissaamesta on lai-
nattu inarinsaamen läntiseen murteeseen indefiniittipronomini maid-nuuvt ’yhtä ja 
toista’ (InLpW: 2442). 

Esitämme että pohjoissaamen indefiniittipronominien johtotavan mallina toimi kar-
jalan kieli. Karjalan indefiniittipronomineissa kennih ’joku’ ja mikänih ’jokin’ esiintyvä 
partikkeli -nih on kansanetymologisesti analysoitu samaksi elementiksi kuin karjalan 
partikkeli niin, joka saa samanlaisia merkityksiä kuin pohjoissaamen partikkeli nu, 
esim. krj. niin äijän ’niin paljon’, Po nu ollu. Pohjoissaamen länsimurteissa tämänmer-
kityksisten indefiniittipronominien muodostamiseen ei ole yhtä keinoa, vaan niiden 
merkityksiä ilmaistaan useilla eri rakenteilla, partikkeleilla ja pronomineilla, esim. 
soames báikái ’johonkin paikkaan’ sekä juoga ’jokin’. Tästä syystä on ollut houkutte-
levaa lainata karjalasta malli, jonka avulla voidaan säännönmukaisesti muodostaa in-
definiittipronomineja kaikista interrogatiivivartaloista. 
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Yllä esitetylle kansanetymologiselle käännöslainalle voidaan esittää paralleeli suo-
men kielestä. Suomen itämurteissa partikkelia niin voidaan käyttää vahvistavana par-
tikkelina kielteisessä rakenteessa ei niin mitään, ei niin kukaan, ei niin missään. Haku-
linen (1999: 69) pitää mahdollisena, että tällainen suomen yleiskielestä poikkeava par-
tikkelin käyttö olisi lainattu venäjän kielen kielteisestä partikkelista ни ’-kAAn, edes’. 
Houkuttelevampaa on kuitenkin ajatella, että kyseessä on kansanetymologinen lainaus 
karjalan kielestä. Karjalassa esiintyy venäjästä lainattu rakenne ei ni mitä ’ei mitään’, 
ei ni konsa ’ei milloinkaan’, jossa interrogatiivipronominien ja kysymyssanojen eteen 
liittyy kielteisen interrogatiivipronominin tunnus ni. Tämän rakenteen rinnalla karja-
lassa esiintyy myös vanhempi rakenne ei mitänä ’ei mitään’ Lisäksi näiden rinnalla 
tavataan näiden kahden rakenteen yhdistelmä ei ni mitänä ’ei mitään’, ei ni konsana ’ei 
milloinkaan’ (Olga Karlova, henkilökohtainen tiedonanto, 26.5.2015). Suomen itämur-
teiden rakenne ei niin missään on mahdollisesti lainattu juuri tällaisesta kahden raken-
teen yhdistelmästä. 

 
одинокий ’yksinäinen’, одной ’yksi’ (KLpS: 917) 
Ko oʹdinak ~ oʹdinakai ’ainut, ainoa’ (KLpS: 917; KoSaS: 2) 
Ki od́ənāɢəi ’ainoa’ (KLpS: 917) 
T jednai, esim. ušš must jednai rɛ̄dᴅ jellă ’minulla ainoatakaan sukulaista ei ole’ 

(Szabó 1967: 146); jednaj tōni̮ ńi͔it t́eśt jellak ’ainoakaan tyttäresi täällä ei ole’ (Szabó 
1968: 56) 

 
хоть esim. хоть кто ’vaikka kuka, kuka tahansa’ (KLpS: 42) 
Ko håʹt ’vaikka’, esim. håʹt mâiʹd ’vaikka mitä’ (KLpS: 42; KoSaS: 141) 
 
Tiedossamme ei ole tapauksia, joissa A χoᵢt ’vaikka, edes’, Ki ходтҍ ’vaikka, edes’ 

tai T χot̜ ’vaikka, edes’ (KLpS: 42; Antonova 2014: 327) olisivat käytössä samanteke-
vyyden pronominien muodostamisessa, mutta pidämme niiden olemassaoloa mahdol-
lisena venäjän kielen mallin vuoksi. Myös karjalassa esiintyy tällaista hot partikkelin 
käyttöä, esim. En lähe hot mi ois. ’En lähde, vaikka mikä olisi.’ (KKS: s.v. hot). 

4 Yhteenvetoa ja keskustelua 

Vaikka emme olekaan tutkineet omaperäisten ja lainattujen indefiniittipronominien 
sekä niitä muodostavien elementtien osuuksia saamelaiskielissä, näyttää siltä, että suuri 
osa tällaisista sanoista on lainattu ympäröivistä kielistä. Indefiniittipronominien jou-
kossa on niin lainattuja lekseemejä ja sanavartaloita (esim. In mu-, Po seammá), suo-
raan lainattuja taivutettuja muotoja (Ko muuda ~ muuđa, PoJuk yhtǟ ~ ihta) kuin kään-
nöslainoja, joissa yksi tai useampi osa indefiniittisestä ilmauksesta on mallinnettu toi-
sen kielen mukaan. Yleisiä käännöslainaindefiniittejä ovat interrogatiivipronominista 
ja fokuspartikkelista muodostetut pronominit. Joskus partikkeli voi esiintyä kielessä in-
definiittipronominin ulkopuolella myös itsenäisenä sanana, joskus taas partikkelia ei 
käytetä muissa yhteyksissä. Lainavartaloiden kohdalla on tavallista yleisempää, että 
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taivutus on epäsäännöllistä tai vaillinaista siten, että osa sijamuodoista puuttuu tai tai-
vutusmuotoja ei muodosteta täysin säännönmukaisesti. 

Vaikuttaa siltä, että indefiniittisten pronominien luokka on verrattain avoin, eli sii-
hen on helppo lainata pronomineja. Toisaalta osa ilmauksista saattaa olla pikemmin 
tilapäismuodosteita, jotka voivat melko helposti jäädä pois käytöstä tai jotka eivät va-
kiinnu kieleen. Tätä tukee myös se huomio, että saamelaiskieliin on lainattu suurin piir-
tein samatarkoitteisia pronomineja uudelleen ja uudelleen. Esimerkiksi koltansaameen 
on vanhemman pronominin måtam rinnalle on lainattu venäjästä ǩii-ne ja myöhemmin 
suomesta joku, ja pohjoissaamessa elävät rinnakkain lähimerkityksiset pronominit, 
jotka muodostetaan eri tahoilta lainatuilla partikkeleilla vaikko, feara, sahte, beare ja 
ihkinassii. Vastaavia esimerkkejä löytyy pitkään venäjän kanssa kontaktissa olleista 
itämerensuomalaisista kielistä, kuten karjalasta, vatjasta ja vepsästä, joihin on lainau-
tunut venäjästä paljon indefiniittipronomineja muodostavia elementtejä (Alvre 2002). 

Yleisellä tasolla voi myös sanoa, että saamelaiskielet eivät ole lainanneet yhtä voi-
makkaasti kaikista kontaktikielistään; venäjästä ja skandinaavisista kielistä on lainatut 
vähemmän kuin suomesta. Tämä voi johtua siitä, että suomen ja saamen indefiniittien 
järjestelmät muistuttavat jo kielisukulaisuuden vuoksi enemmän toisiaan. Vaivatta seg-
mentoitava morfologia lainautuu helpommin kuin monimutkaisemmat, syntaktiset ra-
kenteet, kuten ruotsin någon som helst tai norjan en eller annen. 

Voi myös kysyä, minkälaisia indefiniittisiä pronomineja saamelaiskielissä on käy-
tetty ennen lainaperäisiä ilmaisuja. Esitämme, että tätä asiaa valottavat Kuolan niemi-
maalla puhutut saamelaiskielet (KLpS: 114, 247) sekä eteläsaame, joissa paljaita inter-
rogatiivipronomineja käytetään tietyissä lauseyhteyksissä indefiniittisinä, esim. E jis 
gie båata ’jos joku tulee’, ”jos kuka tulee” (SüdLpW: 131; Bergsland 1946: 108), ij geä 

daab naajkeb sïjth doåriedidh ’ei kukaan halua seurata tätä hidasta’ (Blokland & Inaba 
2015: 389). Myös itämerensuomen interrogatiiveilla on aiemmin ollut enemmän vas-
taavaa käyttöä, esim. sm. ken (’eräs, joku’) tuopi kerran, ken kaksi; va. kõik tämä var-
gassi, tšen mitä vaa tšähsi ’kaiken hän varasti, mitä joku vain käski’ (Ojansuu 1922: 
94–95; Alvre 1982: 46–47). Varhaisempaa kehitystä ovat todennäköisesti myös ete-
läsaamen partikkelista akt(e) (< ’yksi’) ja interrogatiivipronominista muodostuneet in-
definiitit, esim. mij-akteh ’jokin’, akte-mij ’joku, jokin, mikä t. kuka tahansa’ (LpWsch: 
3850; SüdLpW: 131), vrt. udmurtin ог-кин ’joku’, ”yksi-kuka” ja niittymarin икмо ’jo-
kin’, ”yksi-mikä”. Ei voi kuitenkaan sanoa, että nämä muodosteet palautuisivat jo ura-
lilaiseen kantakieleen, sillä indefiniittien kehittyminen lukusanaa ’yksi’ merkitsevän 
lekseemin avulla on typologisesti varsin yleistä (Haspelmath 1997: 183–184). 

Emme käsitelleet tässä artikkelissa joitakin löytämistämme indefiniittipronomi-
neista, koska niille ei ollut ainakaan tässä vaiheessa osoitettavissa laina-alkuperää tai 
niiden suhde lainanantajakielen elementteihin on epäselvä. Viimeksi mainittuun ryh-
mään lukeutuu mm. seuraava sanue: 

 
Ko täättas ’tahansa’, esim. mii täättas ’mikä tahansa’, måkam tättaz leäkkaz  ’mitä 

tahansa lienevätkin’, ”millaiset tahtokoot olkoot” (KLpS: 576; KoSaS: 124) 
A datɛs ’tahansa’, esim. vŭŏi̭ji koz‿datɛs ’ajoi minne tahansa’ (Kert & Zaikov 1988: 

18) 
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Ki tāᵈtas ’tahansa’, esim. pȯ͕͕ aδas komʙ̀ən̄́ᵈ́t́s ́  tāᵈtas ’tulkoon kumpi tahansa (”tahto-
koon”)’ (KLpS: 576) 

T tātta ’tahansa’, esim. mī tātta ’mikä tahansa’ (KLpS: 576) 
 
Sanueella on selvästi yhteys ims. sanoihin sm. tahansa ~ krj. tahto ’tahansa’ (ks. 

SKES s.v. *taha-; SSA s.v. tahansa). Kyseinen indefiniittipronomini ei vaikuta erityi-
sen vanhalta, mihin viittaa myös se, että niihin kytkeytyvä ’tahtomista’ merkitsevä 
verbi, esim. koltansaamen täättad on kohtalaisen tuore ims. laina (SSA s.v. tahtoa). 

5 Lopuksi 

Olemme luoneet tässä artikkelissa yleissilmäyksen saamelaiskielten lainaperäisiin in-
definiittipronomineihin ja pronominaalisiin elementteihin. Indefiniittipronomineja on 
käsitelty aiemmassa tutkimuksessa vaihtelevasti; perusteellisimmin indefiniittiprono-
mineja on kartoitettu pohjoissaamesta, jota on tutkittu muutenkin enemmän kuin sisar-
kieliään. Pienemmistä saamelaiskielistä indefiniittipronomineja on tutkittu vähän tai ei 
lainkaan, ja useissa kieliopeissa on rajoituttu pronominien luettelointiin, lyhyisiin kään-
nöksiin ja taivutuskaavojen esittelyyn. Indefiniittisten pronominien ja niitä muodosta-
vien elementtien lainaperäisyyteen ovat toki kiinnittäneet huomiota jo aiemmat tutkijat, 
mutta yleisesitystä aiheesta ei ole tehty. 

Haspelmath toteaa, että indefiniittipronomineilla on perinteisesti ollut vähäinen rooli 
deskriptiivisessä kielitieteessä mutta niillä on monia mielenkiintoisia piirteitä (1997: 
1). Saamelaiskielten lainaperäisten indefiniittien osalta voidaan todeta, että molemmat 
toteamukset pitävät paikkansa. Miksei indefiniittipronomineja ole sitten tutkittu enem-
män? Yhtenä syynä tähän lienee se, että saamen kieliä osaavista tutkijoista ei ole maa-
ilmassa runsaudenpulaa, ja monet keskeisemmätkin kieliopin kohdat ovat useista saa-
melaiskielistä yhä kartoittamatta. Toisaalta monet lainaperäiset indefiniittipronominit 
ovat muodostukseltaan hyvinkin läpinäkyviä, joten niiden ei ole ehkä katsottu tai aja-
teltu tarvitsevan tarkempaa perehtymistä. 

Aineistoesimerkeistämme on kuitenkin havaittavissa, että kieliopillisissa kuvauk-
sissa annetut yhden sanan mittaiset käännökset valtakielelle eivät usein kuvaa pronomi-
nin koko käyttöalaa. Esimerkiksi suomen lauseen Täällä ei ole käynyt kukaan voi kään-
tää koltaksi käyttämällä kieltohakuista indefiniittiä ni ǩii ’kukaan’. Yhden sanan kään-
nöksen perusteella voisi ajatella, että ni ǩii voisi käyttää myös lauseen Onko kukaan 
käynyt täällä käännöksessä, mutta se ei ainakaan perinteisesti ole ollut mahdollista. 
Myöskään venäjässä sanan никто ’kukaan’ käyttö ei ole mahdollista ei-kielteisissä ky-
symyksissä, vaan sen sijaan käytetään indefiniittipronominia кто-нибудь, esim. Ты 
видел что-нибудь? ’Näitkö mitään?’ (Haspelmath 1997: 65). Kieltohakuisen indefi-
niitin ni ǩii käyttö ei-kielteisissä kysymyksissä voi kuitenkin muuttua hyväksytyksi 
suomen kielen vaikutuksesta, sillä jo nykyisin vastaavissa kysymyslauseissa voidaan 
käyttää kieltohakuista indefiniittiä ǩii-kaan, kuten käy ilmi seuraavasta lauseesta: 

 
 Mättʼti-go tuʹnne ǩii-kaan? 
 ’Opettiko sinulle kukaan?’ (Kotus 17461_1ez, 00:34:29) 
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Lainaperäisten indefiniittien katsauksessamme tuli esille myös joitakin lisätutki-

musta kaipaavia elementtejä, jotka ovat jääneet aiemmin kokonaan tai osittain vaille 
huomiota. Esimerkiksi inarin- ja koltansaamen mu(u)-alkuisten indefiniittisten pro-
nominien merkitys ja distribuutio verrattuna lähimerkityksisiin sanoihin eres ja jeeʹres 
’muu, toinen’ ja koltansaameen lainattu joku ~ jonku -pronomini olisi tutkittava parem-
min. 

Saamelaiskielten indefiniittipronomineissa riittää siis vielä työsarkaa. Yksi mahdol-
lisuus olisi soveltaa Haspelmathin (1997) tutkimusta ja tarkastella saamelaiskielten in-
definiittejä Haspelmathin kehittämän implikationaalisen kartan avulla (mts. 63–64). 
Karttaa on soveltanut onnistuneesti vepsään Heini Hienonen, joka toteaakin yhtenä tu-
loksenaan sen, että vaikka vepsän skeemalla on yhteistä suomen ja venäjän vastaavan 
kanssa, sille on joka tapauksessa kehittynyt omaleimainen, sekä suomesta että venäjästä 
erottuva järjestelmä (2010: 290–291). Näin ollen voi ajatella, että myös saamelaiskiel-
ten indefiniittien järjestelmistä löytynevät analyysin tuloksena omat piirteensä, jotka 
erottavat ne kontaktikielistään ja lähisukukielistään. Tällaisesta tutkimuksesta hyötyi-
sivät niin typologit kuin ainakin välillisesti myös kielenoppijat. 

Kielten lyhenteet 

E = eteläsaame 
U = uumajansaame 
Pi = piitimensaame 
Lu = luulajansaame 
Po = pohjoissaame 
 Juk = Jukkasjärvi 
In = inarinsaame 
Ko = koltansaame 
A = akkalansaame 
Ki = kildininsaame 

T = turjansaame 
ims. = itämerensuomi 
krj. = karjala 
ksa. = kantasaame 
kskand. = kantaskandinaavi 
nor. = norja 
ru. = ruotsi 
sm. = suomi 
va. = vatja 
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Аннотация. Систематизации языкового материала и создания 
электронного корпуса способствует не только сохранению мордовских 
(мокшанского и эрзянского) языков, но и  имеет особую значимость для 
финно-угорского языкознания в целом. Электронные ресурсы создадут 
более широкие возможности для проведения сравнительно-исторических, 
сопоставительных и типологических исследований. 

Ключевые слова:  мордовские (мокшанский и эрзянский) языки, 
языковой корпус, подкорпус, корпусная лингвистика. 

Abstract. The systematization of the linguistic material and the creation of an 
electronic corpus contributes not only to the preservation of the Mordvin (Mok-
sha and Erzyan) languages, but also has a special significance for the Finno-Ugric 
linguistics in general. Electronic resources will create wider opportunities for 
conducting comparative-historical, contrastive and typological research. 

Keywords:  Mordvin (Moksha and Erzya) languages, language corpus, subcor-
pus, corpus linguistics. 

Электронные языковые корпуса в настоящее время являются одним из самых 
важных инструментов в сохранении языков малых народов и служат основой  
раздела прикладной лингвистики, известного как корпусная лингвистика.  

Ко́рпусная лингви́стика – раздел языкознания, занимающийся разработкой, 
созданием и использованием текстовых корпусов [https://ru.wikipedia.org/wiki/ 
Корпусная_лингвистика]. В современном ее понимании как наука, 
занимающаяся созданием и анализом текстовых корпусов, зародилась в США и 
Западной Европе в конце 1960-х гг. С ростом возможностей современных 
компьютерных технологий, с середины 1980-х гг. корпусная лингвистика 
получает бурное развитие, стали активно появляться корпусные проекты 
различных масштабов на разных языках и для разнообразных целей. 
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Достижения в области корпусной лингвистики находят широкое применение 
в процессе изучения и преподавания языкознания. В ведущих вузах мира 
становится повседневной практикой использование корпусных данных в 
качестве эмпирической составляющей проектов и отдельных курсов.  

Корпусный подход оптимален для наглядного представления таких аспектов 
языка, как историческая, географическая и социальная вариация и изменения в 
языковой системе, параллельно давая живую возможность овладеть базовыми 
принципами корпусных методов лингвистического анализа. 

В лингвистике кóрпус – совокупность текстов, собранных и обработанных в 
соответствии с определенными принципами, размеченных по определённому 
стандарту, обеспеченных специализированной поисковой системой, 
используемых в качестве базы для исследования языка [https://ru.wikipedia.org/ 
wiki/Корпус_текстов]. 

К настоящему времени для большинства крупных языков мира уже созданы 
так называемые электронные языковые ресурсы. Общепризнанным образцом 
является, в частности, Британский национальный корпус (British National Corpus 
(BNC)), на который ориентированы и многие другие корпусы, Чешский 
национальный корпус, Национальный корпус русского языка.  

Ведется создание электронных ресурсов и отдельных финно-угорских языков. 
Так, Corpus of Estonian Written Texts содержит эстонские письменные тексты 
1983–1987 гг., художественную литературу, научные и научно-популярные 
тексты и др. [Некрасова 2010 : 14] . 

Для венгерского, например, уже к началу 2000-х гг. были созданы первая 
версия сбалансированного Национального корпуса [Váradi 2002]; меньший по 
объёму, но синтаксически аннотированный Сегедский корпус [Csendes et al. 
2004]; корпус веб-страниц на венгерском объёмом около 2 млрд словоформ 
[Halácsy et al. 2004]; исторический корпус [Pajzs 2000] и др.  

В 2014-2015 годах были созданы первые версии общедоступных письменных 
корпусов коми (http://komicorpora.ru), созданный командой FU-Lab под 
руководством М. С. Фединой, удмуртского, созданный М. Медведевой и Т. 
Архангельским и марийских языков [Bradley 2015]. Каждый язык представлен в 
виде двух корпусов: корпус текстов социальных сетей и корпус всех остальных 
текстов. Оба вида текстов подверглись автоматическому морфологическому 
анализу; кроме того, тексты из соцсетей прошли дополнительные фильтрацию и 
анонимизацию, снабжены поисковым веб-интерфейсом и являются 
общедоступными [Архангельский 2019 : 528 http://volgakama.web-corpora.net/]. 

Возможности использования письменного корпуса коми языка для 
лингвистических исследований рассматриваются в работе Фединой М. С. 
«Корпус коми языка как база для научных исследований» [Федина 2019 : 45-48]. 

Следует отметить, что над мордовскими (мокшанским и эрзянским) языками 
также ведется работа по созданию электронных корпусов. Были разработаны 
корпусы интернет-текстов мокшанского и эрзянского языков 
https://www.researchgate.net/publication/325447073_Towards_an_open-
source_universal-dependency_treebank_for_Erzya, созданные Джеком Рютером 
[Rueter, Tyers 2018], которые способствуют сохранению не только языкового 
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богатства мордвы-мокши и мордвы-эрзи, но культуры мордовского народа. Как 
отмечает сам ученый, главной задачей является сбор и систематизация текстов 
на данных языках.  

Языковой материал по мордовским языкам представлен в базе GiеllaLT 
http://gtweb.uit.no/u_korp/ для лингвистического, сравнительно-исторического 
сопоставительного аспекта изучения данных языков.  

Осуществляется разработка онлайн-словаря по мокшанкому и эрзянскому 
языкам с отрытым исходным кодом на основе Mediawiki в работе «Synchronized 
Mediawiki based analyzer dictionary development» 
https://www.aclweb.org/anthology/W17-0601/ [Rueter, Hämäläinen 2017 : 1–7]. 
Разработка FST с открытым исходным кодом для уральских языков и языков 
других меньшинств демонстрирует огромный потенциал для дополнительных 
разработок, связанных с историей развития и сохранения  языков. 

Сервер korp.csc.fi в Финляндии предоставляет множество разновидностей 
текстовых корпусов для больших и малых языков. Онлайн-корпуса мокшанского 
и эрзянского языков представлены в работе «On New Text Corpora For Minority 
Languages On The Helsinki korp.csc.fi Server» 
https://researchportal.helsinki.fi/en/publications/on-new-text-corpora-for-minority-
languages-on-the-helsinki-korpcs [Rueter, Partanen 2019 : 32–36].  

Как было отмечено авторами, мокшанский и эрзянский языки находятся под 
угрозой исчезновения языков меньшинств, поэтому следует пристальное 
внимание обратить на сохранение языкового материала. Разнообразие двух 
родственных языков ¬– мокшанского и эрзянского, морфологическое единство 
данных языков описаны в работе «Open-Source Morphology for Endangered 
Mordvinic Languages» https://www.aclweb.org/anthology/2020.nlposs-1.13/. 
Характерные особенности этих двух языков мотивируют для совместной 
разработки FST с открытым исходным кодом [Rueter, Hämäläinen, Partanen 2020 
: 94–100]. 

Электронный языковой корпус мордовских (мокшанского и эрзянского) 
языков – это коллекция электронных текстов, собранных в соответствии с 
определенными принципами, снабженных лингвистической информацией, 
размеченных по определенному стандарту и обеспеченных специализированной 
поисковой системой. Его основная задача заключается в представлении каждой 
разновидности языка.  

Электронный корпус является одним из главных проектов по сохранению и 
развитию мордовских (мокшанского и эрзянского) языков, включающей в себя 
два основных вида электронных ресурсов – корпус текстов и словарь. Данная 
проблема обосновывается тем, что с течением времени носителей мордовских 
(мокшанского и эрзянского) языков становиться все меньше и языковой материал 
может остаться не исследованным в полном объеме. Это связано со 
стремительными процессами глобализации, которые размывают этнические 
особенности, в связи с чем, современные языки все более сближаются, 
одновременно парадоксально взаимообогащаются и беднеют.  

Электронная форма представления языкового материал повысит сохранность 
собранного уникального материала, обеспечивает условия для лингвистов 
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различной специализации более свободного доступа к языковому материалу, 
позволяет наблюдать реальные отношения между языковыми единицами в 
потоке речи, при минимальных затратах усилий самостоятельно создавать 
полные базы данных в соответствии со своими исследовательскими задачами, 
классифицировать материал на основании отдельных параметров и их 
комплексов. Электронные ресурсы должны стать источником исследовательских 
проектов, программно-методических комплексов в общеобразовательной и 
вузовской системах преподавания. Они создадут более широкие возможности 
для проведения сравнительно-исторических, сопоставительных и 
типологических исследований по финно-угорским языкам. 

Таким образом, создание электронного корпуса мордовских (мокшанского и 
эрзянского) языков открывает широкие возможности для исследований, так как 
современные информационные технологии упрощают и ускоряют процедуры 
лингвистической обработки больших текстовых материалов.  Электронный 
корпус мордовских языков – это реальный инструмент сохранения всего 
письменного наследия мордовского народа в виде цифровых копий, передачи 
будущим поколениям культуры народа. 
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Abstract This paper presents lexd, a lexicon compiler for languages with non-
suffixational morphology, which is intended to be faster and easier to use than ex-
isting solutions while also being compatible with other tools. We perform a case-
study for Chukchi, comparing against a hand-optimised analyser written in lexc,
and find that while lexd is easier to use, performance remains an obstacle to its use
at production level. We also compare performance between lexd and hfst-lexc

for three analysers still in the prototype phase, finding that lexd is at least as fast,
sometimes faster, to compile; we conclude it is a reasonable choice for prototyping
new analysers. Future work will explore how to move lexd performance toward
production-grade.

Keywords: lexicon compiler · nonlinear morphology · morphotactic transducer ·
hyperminimisation · finite state morphology.

1 Introduction

This paper introduces lexd, a finite-state lexicon compiler which makes development
of morphological analysers easier, particularly for non-suffixational morphologies, but at
some cost in runtime efficiency.

Finite-state morphological analysis continues to be important for natural language
tasks in lesser-resourced languages. Lack of large corpora significantly impede current
purely statistical methods, and lack of a large monied speaker base suggests that even
newer techniques (e.g. transfer learning) may be slow to bring to market.

Modern finite-state morphology systems feature prominently in the Divvun software
built on the Giellatekno research project [11], providing resources for North Sámi, among
others; these are based on the free and open-source Helsinki Finite-State Tookit hfst
[10].

Finite-state morphology is also used in the Apertium machine translation platform tar-
geted at low-resource languages, [6]; the Apertium project uses both hfst and their own
finite-state toolkit, lttoolbox [12]. In addition to the framework, Apertium provides
machine translation systems between many pairs of languages, principally pairs which are
closely-related.

Finite-state morphology systems are not always easy to develop, however; see [14]
for some common complaints. The complaint that development is non-incremental is
especially true in non-suffixational morphologies.
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Currently, there are two strategies used to deal with such languages in finite-state sys-
tems: explicit listing of forms, or over-generating and then adding constraints.

The overgenerate-and-restrict strategy with finite state algebra operations frequently
results in explosive growth; a technical solution called flag diacritics (see section 2.2) is a
popular alternative. Flag diacritics are fast to compile at some runtime performance cost;
for non-suffixational morphologies, however, these must be written by hand.

The hfst supports flag diacritics, but Apertium’s lttoolbox does not; further, for
use in non-suffixational morphologies, flag diacritics must be carefully written by hand by
experienced designers.

We introduce lexd, a new lexicon compiler designed to ease the development of high-
performance non-linear finite-state morphology systems. In section 2 we review the place
and history of lexicon compilers in natural language processing (2.1–2.2), and present the
design features of lexd in this context (2.4 –2.6). Section 3 gives an overview of our
implementation choices and then describes several techniques used to ensure that lexd is
ready for use. Section 4 describes a case study reimplementing the challenging portions
of a morphological analyser for Chukchi (ISO-869-3 ckt); lexd provides a more natural
framework for expressing the morphology of Chukchi, but there is more work to be done
to optimise the compiler.

Section 5 gives experimental results showing that for initial prototyping, lexd is faster
and smaller during compilation (compilation time and memory use), and sometimes in the
resulting transducer (transducer lookup performance and size). Finally, section 6 reviews
the current state and future work for lexd and enabling non-linear finite-state morphology
in general.

2 Design

2.1 Review of lexicon compilers

Lexicon compilers provide a framework for finite-state morphology system developers to
abstract grammatical patterns; popular lexicon compilers include implementations of the
lexc source format [3] and the lttoolbox dictionary compiler lt-comp.

The lexc source format [7] describes a tree-like structure in which the root represents
the beginning of a string pair (analysis and surface) and each node a new “continuation”
of the pair. Naïvely, then, lexc can only represent suffixational morphologies.

The XML-based format used by lt-comp, meanwhile, builds “paradigms”, each of
which consists of some number of paths, each of which can contain references to earlier
paradigms. While this provides some convenience to the lexicon author, paradigms which
are neither initial nor terminal are duplicated at compliation time. The resulting transducer
is equivalent to a lexc-compiled transducer in which the duplication is performed by the
author. Paradigms in lt-comp cannot refer to unseen paradigms (for example, defined
later in the file); this forbids paradigm cycles. (The equivalent operation, lexicon cycles,
is permitted in lexc.)

One strategy for dealing with non-suffixational morphologies is to overgenerate, that
is, to have every entry point to all continuation lexicons that it ever occurs with. This will
result in a small transducer which includes all correct paths, but also includes a number of
incorrect ones. For an example, see Figure 1.
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Overgeneration must be compensated for; a very general strategy for this is using
post-composition restriction transducers, e.g. two-level rule [9] transducers compiled by
a twolc implementation (the canonical being in [3]).

However, such pure finite-state algebra strategies tend to result in an explosion in trans-
ducer size as every entry which has different continuations in different contexts gets du-
plicated to avoid spurious paths. See Figure 1 for an illustration.

START

A

X

B

C

Z

END START

A

X

BC C

END

BZ Z

Figure 1. The issue with purely finite-state approaches to non-suffixational morphology. The desired
paths are A B C and X B Z. In the transducer on the left, we overgenerate, producing the undesired
paths A B Z and X B C. In the transducer on the right, meanwhile, we duplicate the continuation
lexicon B, which can be problematic if B is large.

2.2 Flag diacritics and hyperminimisation

A more sophisticated strategy is the use of flag diacritics, special symbols which tools in-
terpret as epsilon transitions. They add a small amount of memory to the path lookup
mechansim: paths which contain incompatible flags are discarded early; this requires
lookup tooling support.

Flag diacritics can be inserted in continuation lexicons which overgenerate; tools which
support flag diacritics will reject the undesired paths when performing lookups in the com-
piled transducer.

The implementation of flag diacritics in [3] requires manual insertion by the language
designer; as a somewhat technical and delicate task, it is desirable to automate this, a
process known as “hyperminimisation”. For a study on the effects of hyperminimisation
and its introduction into hfst-lexc, see [4].

The lexd compiler implements several different strategies for hyperminimisation,
trading off between transducer growth and lookup overhead; see section 3.1 for details.

2.3 Multi-character symbols

Unlike other lexicon compilers, lexd does not require the user to explicitly declare multi-
character symbols. Instead, we take an opinionated view and design according to the
Apertium convention: the lexd parser automatically interprets strings in angle brackets
or curly braces as multi-character symbols. Unicode characters consisting of multiple
codepoints are also automatically encoded as multi-character symbols when appropriate,
see 3.2.

This choice restricts the variety of multi-character symbols available; if other forms
are necessary (for example, for compatibility with other tooling), they can be transformed
via composition.
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2.4 Patterns vs. continuations

The lexd source format replaces continuation lexicons with “patterns”; a pattern is a
named list of entries, and each entry consists of sequence of patterns or lexicons to con-
catenate. Thus while lexc continuations permit branching only at the end of an entry,
lexd patterns permit branching anywhere.

Whereas the other lexicon formats discussed in 2.1 directly correspond to the branch-
ing structure of the underlying transducer, the lexd format aims to more closely reflect
the way such phenomena would be described in more standard linguistic documentation.
We hope that this change will make developing the morphotactic logic of morphological
analysers more feasible for non-specialists; see [1] for an alternative approach and [13]
for discussion of it in-practice.

Compiling such rules purely finite-state theoretically requires either overgeneration or
duplicating lexicons any time they appear non-terminally. Since concatenated duplicated
lexicons lead to superlinear growth in transducer size, lexd uses overgeneration with sev-
eral hyperminimisation techniques (see section 3.1) to achieve the same simplicity of code
with minimal performance impact.

Terms in a pattern entry can have quantifiers ?, *, +, expressions can be bracketed
using parentheses, and alternated with |. Single-entry lexicons can be constructed without
a separate declaration by enclosing the entry in square brackets.

Figure 2. Examples of lexc and lexd source. Both examples produce strings with some positive
number of as followed by a single b.
lexc lexd

LEXICON Root

A;

LEXICON B

b #;

LEXICON A

a A;

a B;

PATTERNS

A+ B

LEXICON A

a

LEXICON B

b

2.5 Slots and non-linear morphology

Patterns provide an elegant format for describing concatenative (though perhaps non-
suffixational) morphologies, but it does nothing to handle templatic morphotactics [8].
The lexd source format allows lexicons to be slotted; slots from each lexicon entry can
be woven together; see Figure 3.

2.6 Tags and filtering

Some languages have patterns of irregularity which considerably complicate the design of
a morphological analyser. One example is Tsez/Dido (ISO-869-3 ddo), where the ergative
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PATTERNS

C(1) :V(1) C(2) :V(2) C(3) V(2):

LEXICON C(3)

שׁ מ ר
י שׁ ב

LEXICON V(2)

: ָ <v><p3><sg>: ַ
: ֹ <v><pprs>: ֵ

Figure 3. Slotted lexicons; each entry in V is woven together with each entry of C

to create the pairs ,שָׁמַר:<v><p3><sg>שׁמר ,שֹׁמֵר:<v><pprs>שׁמר ,ישַָׁב:<v><p3><sg>ישׁב
.ישֵֹׁב:<v><pprs>ישׁב

is often irregular, and in some contexts is forbidden (e.g. on masdar nouns). The typical
strategy for this is to declare extra lexicons in combinatorial explosion; lexd simplifies
this with the notion of tagged strings and tag filters.

Filters can be applied to patterns as well; negative filters are applied to each token in a
pattern entry, while positive filters are distributed over alternation: at least one token must
match a positive filter.

3 Implementation

The lexd compiler is written in standard C++-14, and has light runtime depedencies: Uni-
code support is provided by icu and finite-state primitives are provided by the lttoolbox
library [12]. The compiler is separated into a frontend which parses the source code and
backend which uses lttoolbox to build the transducer; both are written by hand. It is li-
censed under the GNU General Public License version 3, and contributions are welcomed
on Github3.

3.1 Hyperminimisation strategies

We have implemented several different hyperminimisation strategies in lexd; the savings
in deduplication must be balanced against the overhead (both processing and transducer
size) of flag diacritics. See section 5 for an analysis of the trade-offs of the various strate-
gies.

All our hyperminimisation strategies use flag diacritics in lexicon entries to ensure that
paired lexicons do not overgenerate, and in cases where larger lexicons are only referred to
by single patterns, this is often sufficient. For more complex cases, there are three further
options.

The naïve strategy, absolute hyperminimisation, uses flag diacritics for branching in
all cases except cascading tag filters (see section 2.6). The use of flag diacritics for filters

3 https://github.com/apertium/lexd
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Figure 4. Masdar nominalisation of verbs in Tsez. On the left, without the use of the lexd tags
feature, and on the right, with. The NonErg ending tends to propagate through the rules, creating
unrestricted and NonErg variants.
Without tags With tags
PATTERN VerbSuffix

Masdar OblCaseNonErg

LEXICON Masdar

<masdar>:>ани

PATTERN OblCase

Erg

OblCaseNonErg

LEXICON Erg

<erg>:>ӓ

LEXICON OblCaseNonErg

<gen1>:>с
<gen2>:>з
<ins>:>д

PATTERN VerbSuffix

Masdar OblCase[-erg]

LEXICON Masdar

<masdar>:>ани

LEXICON OblCase

<erg>:>ӓ[erg]
<gen1>:>с
<gen2>:>з
<ins>:>д

is being explored. This strategy is best when there are patterns which are referred to many
times and either the processor is optimized for handling flag diacritics without significant
performance impacts or the size of the transducer in memory is more important than
processing speed.

A slight relaxation is basic hyperminimisation, in which pattern (see section 2.4) and
lexicon branching is done through flag diacritics, but lexicon tag filtering in addition to
cascade filters (section 2.6) are duplicated. This is effective in cases where tag filters
select mostly non-overlapping portions of the lexicons.

Lexicon hyperminimisation, meanwhile, deduplicates lexicons and lexicon tag filters.
Patterns and cascading filters are not deduplicated. This uses fewer flag diacritics than the
other two modes and based on our experiments (sections 4 and 5) this seems to be a good
balance of transducer size and processing speed in many cases.

Finally, it is also possible to use lexd entirely without hyperminimisation or with
hand-written flag diacritics.

3.2 Unicode support

The lttoolbox framework implements transitions in wide characters; this is a fixed-
width 16- or 32-bit (depending on compiler) abstract encoding. Any symbol taking more
than a single wide character must be explicitly encoded into the alphabet of the transducer
in both lttoolbox and hfst-lexc; multi-codepoint Unicode characters (e.g. sequences
of combining symbols), as well as (when wide characters are 16-bit) characters requiring
all 32 bits offered by Unicode, will be split into two symbols.
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PATTERN DerivableVerbStem

VerbStem Th?

Nouns [[iv]:[iv]] [<consume>:>у] Th?

PATTERN Derived-N

Nouns

DerivableVerbStem[-iv] [<pass>[Ia]:>{ы}ёT[Ia]]
DerivableVerbStem[-tv] [<act>[III]:>{ы}ԓь[III]]

PATTERN N

Derived-N[Ia] Case[Ia]

Derived-N[Ib] Case[Ib]

Derived-N[III] Case[III]

Figure 5. Cascaded filters in Chukchi noun-verb and verb-noun derivation. Derived-N[Ia]

matches the tag in the anonymous lexicon in the second entry of Derived-N, so it will include
that line. Similarly for Derived-N[III] and the third entry. DerivableVerbStem[-iv], mean-
while, will never include anything from the second entry because of the [[iv]:[iv]] anonymous
lexicon.

Since explicit declaration of multicharacter symbols is an anti-goal of lexd, we use
icu to read source programs, which are required to be in UTF-8 encoding, by-character.
For language designers wishing to explicitly split a sequence of combining characters, we
trim the base character when combined with SPACE. The lexd parser does not permit
splitting a single Unicode codepoint, unlike lt-proc and hfst-lexc.

3.3 Feature tests

The lexd source code ships with 31 feature- and regression-tests; every feature added
and bug fixed requires matching tests to be added to the testsuite, helping to document
expected-and-actual behaviour.

Tests are run nightly using the Apertium build infrastructure on ten Linux distributions
and MacOS 10.15; standards-compliance is tested against the GNU Compiler Collection
and clang.

3.4 Fuzzing

Additional testing is provided by fuzzing. At present, the fuzzing script generates one
million patterns by randomly selecting from the set of all characters that are meaningful
in a pattern and the letters A, B, and C. It then attempts to compile the pattern together
with lexicons A, B, and C and records whether compilation succeeds or fails and whether
any segfaults or other fatal errors occur. We hope to introduce coverage-guided fuzzing
in the near future.
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Figure 6. Splitting of Unicode characters in Tsez and Hebrew. In Tsez, the ergative appears as a
long-vowel ending. In the twol rule below, the two codepoints (vowel and combining character)
would be treated separately, and the V:0 rule would delete the а without deleting the diacritic. In
Hebrew, meanwhile, vowels are represented by combining diacritics, which leads to lexicon entries
containing diacritics without base characters. These are interpreted as single characters because
they are immediately preceeded by spaces.

Tsez – Non-splitting
# lexd

PATTERN N

# Noun = lemma oblstem

Noun(1) AbsCase

Noun(1):Noun(2) OblCase

PATTERN OblCase

Erg

# more

LEXICON Erg

<erg>:>ӓ

! twol

! omitted: Alphabet, Vowels, MorphBound

Rules

"rule: drop V in V>V2"

V:0 <=> _ :0* MorphBound+ Vowels ;

where V in Vowels;

Hebrew – Splitting
PATTERN Verb

:Infl(1) Root(1) Root(2) :Infl(2) Root(3) Infl(1):Infl(3)

LEXICON Infl(3)

<v><impf><p1><sg>:ֶא : ֹ : # surface: alef-segol, space-holam, null

<v><impf><p1><pl>: ִ נ : ֹ : # surface: nun-hiriq, space-holam, null

LEXICON Root(3)

א מ ר
ר צ ה

4 Case study: Chukchi reimplementation

We reimplemented the Chukchi (ISO-639-3 ckt) morphological analyser from [2]. Au-
thors describe a morphological analyser consisting of a lexc lexicon with hand-authored
flag diacritics plus a twol ruleset enforcing phonological rules, the majority of which are
expressions of vowel harmony.

Chukchi has fairly rich inflectional and derivational morphology, but one of the key
challenges in finite state designs is the Chukchi system of incorporation in which a noun
and a verb can be combined to form a new verb.

We reimplemented the nominal and verbal inflection and derivation systems, includ-
ing incorporation, for Chukchi in lexd. The morphophonology, which enforces vowel
harmony among several other phonological rules, is left unchanged; lexd code replaces
only the lexicon component.
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We compare from both static (code size, final size of transducer) and performance
(timing and memory use during compile and lookup), the latter across several different
system configurations.

We also provide a brief coverage analysis: the lexd ruleset analyses words which are
un-analysable by the lexc implementation, despite being a reimplementation of only a
subset of the lexc version. This supports our claim that using lexc with flag diacritics
for non-linear morphology is error-prone.

4.1 Methodology

We examine two variants of the reimplementation. Chukchi has an array of word class-
changing derivations, and in principle, these can be iterated. Our “basic” reimplementa-
tion permits at most single word class-changing derivations, while our “complex” reim-
plementation permits unlimited iteration. The two models differ trivially in terms of the
lexd source code, but the increase in computational complexity is quite large.

Code size and transducer size are reported for combined lexicon+morphophonology
code length, along with compilation time and maximum memory usage.

Our coverage analysis is performed over the 100K token corpora from [2]; we provide
naïve coverage (both forms and tokens), and also a restricted comparison covering only
the morphology present in the reimplementation.

4.2 Results and Discussion

The Chukchi reimplementation was completed over the course of three days; the pat-
tern hierarchy was mostly induced from the Chukchi grammar [5], while lexicons were
transliterated from the lexc source.

It should be emphasised that the basic organisational strategy of authoring a lexd

lexicon is “transcribe directly from a grammar;” see Figure 7. The final patterns are only
required for circumfixes.

We present static measures in table 1. The majority of compile-time and the high-
water mark of memory use both belong to the compose-intersection with morphophonol-
ogy rules. See section 5 for a more detailed performance analysis of the lexd compiler.

Table 1. Code and transducer sizes for Chukchi analysers. Rules are in lines of code, final trans-
ducer measured in megabytes, flags in flag diacritic transductions. The remaining measurements are
compile time (on an 8-core Xeon E3-1275 v5 running at 3.6GHz) and peak memory usage during
compile.

Model Rules (LoC) Trans. (MiB) Flags Compile (CPU-sec) Mem. (GiB)
lexc 1.2k 26 105k 86 4
lexd (basic) 0.7k 3 133k 485 28
lexd (complex) 0.7k 16 1290k 1890 65

Dynamic measures and coverage are provided in table 2. Runtime scales superlin-
early with the number of flags used. Memory usage, on the other hand, is significantly
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Figure 7. Basic Chukchi verbal derivation; above, as presented in [5] (figure 14.1), and below the
lexd implementation. Most of the tokens referred to are simple single-entry lexicons; the circumfix
derivations Desid and Ap require subpatterns. Lexicons giving realisations to the various patterns
are omitted for brevity.

Ints Ints2 Desid Ap Cs Verb Th Ap Desid Iter Coll Dur Inch/Compl

PATTERN VerbalStem

Ints? Ints2? DesidVerbalStem Iter? Coll? Dur? InchCompl?

PATTERN DesidVerbalStem

Desid(1) ApVerbalStem Desid(2)

ApVerbalStem

PATTERN ApVerbalStem

Ap(1) Cs? DerivableVerbStem Ap(2)

Cs? DerivableVerbStem

PATTERN DerivableVerbStem

VerbStem Th?

# other-to-verb derivations

improved. We also compute the coverage improvement and loss; coverage improvement
of an analyser is the coverage unique to the analyser, and loss is the coverage lacked by
the analyser and common to all competitors.

Table 2. Runtime performance for the Chukchi analysers. The 100K token corpus from [2] was
distributed over an 8-core Xeon E3-1275 v5 running at 3.6GHz. Measurements are corpus analysis
runtime in processor-seconds, peak memory usage, naïve coverage (forms/tokens), and coverage
improvement and loss (forms/tokens). The coverage improvement and loss is calculated as follows:
lexc over lexd (complex), lexd (basic) over lexc, and lexd (complex) over lexd (basic).

Model Analysis (sec) Mem. (MiB) Naïve cov. (%) Cov. imp. (%) Cov. loss (%)
lexc 5 107 11 / 30 +4.0 / 21 −1.0 / 1

lexd (basic) 1026 31 7 / 9 +1.0 / 1 −4.3 / 22
lexd (complex) 23979 77 8 / 10 +0.7 / 1 −0 / 0

The coverage improvement and loss column shows that the lexd model adds mostly
rare words to the vocabulary: the ratio of forms to tokens is approximately unity; and
that the model lacks high-frequency words, with lexc gaining forms to tokens at a ratio
of 5 : 1. Further, we see that the complex lexd model almost doubles the coverage
improvement of the basic model.

Runtime performance takes an extreme hit; we associate this with the larger number
of flag diacritics used by the lexd transducers (see table 1). Indeed, before several optimi-

142



Lexd 11

sations to the lexd flag diacritic algorithm, authors were unable to complete the analysis.
One avenue which unartfully improved the runtime performance was flag elimination.

Eliminating flags involves duplicating some portions of the transducer; this brings an
increase in transducer size (both on disk, and memory usage at runtime), but can signif-
icantly improve analysis speed. See Figure 8 for the results of elimination on the two
implementations.

Our algorithm was to take all flags referenced fewer than 1000 times and incremen-
tally eliminate them. (Eliminating more frequently-referenced flags frequently resulted in
the elimination process never terminating, or in terminating due to memory exhaustion.)
The order in which they were eliminated was set so that each step produced a transducer
minimal among all possible single-flag eliminations.

Figure 8. Performance versus flags eliminated.
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5 Performance Analysis

Apertium morphological analysers for Wamesa (ISO-639-3 wad), Lingala (ISO-639-3
lin), and Navajo (ISO-639-3 nav) were converted from lexc to lexd. These languages
represent a variety of non-suffixational morphological phenomena and stages of develop-
ment. Comparisons of compilation time, memory usage, and runtime efficiency can be
found in table 3. To compare runtime efficiency, we used the lexc implementation to
randomly generate 10000 forms which were then fed into each of the analysers.

5.1 Discussion

In all minimisation strategies, compilation time and memory usage were significantly im-
proved over the lexc model. Runtime varies significantly between languages and config-
urations though either lexicon hyperminimisation or flag diacritics without hyperminimi-
sation is likely to perform reasonably for most applications.

Composition with morphophonological rules is slowed down by epsilon transitions,
including flag diacritics, and absolute hyperminimisation doesn’t have enough impact on
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Table 3. Compilation time, RAM usage, and runtime efficiency for Lingala, Navajo, and Wamesa.
Compilation numbers are presented both with and without twol rule composition. The best number
of each type in each column is bolded. All numbers are the average of 20 runs on a 10-core Intel(R)
Core(TM) i9-9900X CPU running at 3.5GHz.

Lingala Navajo Wamesa

Lexicon size 1700 stems 60 stems 1300 stems
Lexc with path restrictions 270000 ms / 5000 MB 7800 ms / 230 MB 26000 ms / 600 MB
+ twol 270000 ms / 5100 MB 8600 ms / 270 MB 60000 ms / 710 MB
Runtime 69 ms 93 ms 52 ms
Lexd 770 ms / 65 MB 54 ms / 12 MB 710 ms / 74 MB
+ twol 1200 ms / 120 MB 840 ms / 44 MB 34000 ms / 180 MB
Runtime 66 ms 92 ms 46 ms

Lexd with flags 250 ms / 15 MB 41 ms / 12 MB 120 ms / 12 MB
+ twol 490 ms / 47 MB 830 ms / 43 MB 33000 ms / 95 MB
Runtime 916 ms 249 ms 64 ms
absolute hypermin. 260 ms / 16 MB 40 ms / 12 MB 150 ms / 13 MB
+ twol 530 ms / 51 MB 840 ms / 44 MB 34000 ms / 110 MB
Runtime 10837 ms 825 ms 3073 ms
lexicon hypermin. 220 ms / 13 MB 41 ms / 12 MB 120 ms / 12 MB
+ twol 450 ms / 44 MB 840 ms / 44 MB 33000 ms / 95 MB
Runtime 1371 ms 617 ms 152 ms
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the overall size of the transducer in any of these instances to make up for having more
flags. Thus it is only the most efficient in term of compilation in the case of Navajo, where
the lexicon is small enough that all the three approaches are only marginally different.

6 Conclusion

The new lexd source format is capable of naturally describing non-linear morphologies
which are challenging to correctly describe using other available systems. At the proto-
type scale it is not only efficient to to write in and compile, but at runtime as well. Due to
the volume of flag diacritics added during hyperminimisation, lexd currently is not suit-
able as a replacement for production-grade hand-optimised flag diacritic-based systems.
Improvements to the hyperminimisation system are thus the most important avenue for
further research. Strategies currently under exploration include an auxiliary transducer
walked in parallel or multi-tape transducers.

There are several new analyser projects which have decided to use lexd; the tag-and-
filter system, full regular expression-level expressiveness, and refinements of the slot and
side syntax have all been implemented to meet their needs. Further feature requests are
still in the design stage: lexicon-dictionaries (with named parts and defaults), variables in
filtering expressions, additional improvements to tag syntax, and weighting of transducers.
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Muutaman runon ja sävellyksen jäljillä – tekijöitä etsien 

Paula Kokkonen, 

Kirkkonummi 
paula.kokkonen99@gmail.com 

Tiivistelmä. Artikkeli käsittelee Heimolasten laulukirjasta ja Sukukansain lau-
luja -vihkosesta löytyviä kominkielisiä runoja, niiden suomennoksia ja niihin 
tehtyjä sävellyksiä. Tutkimuksen kohteena on Mihail Lebedevin ja Ivan Kura-
tovin runot sekä V. I. Lytkinin käännökset J. H. Erkon runoista. 

Avainsanat: runous, komi, käännös. 

1 Johdanto 

”Kohtalo on erottanut sukulaisheimomme – saman äidin lapset – lopullisesti toisis-
taan. Suokoon Korkein, että he ainakin hengessä – heimolaistensa lauluissa – voisivat 
löytää toinen toisensa.”  

Näihin haikean toiveikkaisiin sanoihin päätti säveltäjä ja kapellimestari Elias Kii-
anmies (1891–1959) Heimolasten laulukirja -nimisen julkaisunsa esipuheen, joka on 
kirjassa mukana myös viroksi ja unkariksi käännettynä. Suomi, viro ja unkari ovat 
tämän WSOY:n vuonna 1935 julkaiseman kirjan pääkielet; pienemmässä määrin ovat 
mukana liivi ja komi. Kiianmies oli koonnut 112-sivuisen laulukokoelmansa ”hei-
moystäville heimotyössä käytettäväksi”, ja toivoipa hän kirjansa päätyvän oppikirjak-
si silloisiin kansa- ja oppikouluihin, jotta lapset voisivat tutustua ”heimokansojemme 
säveliin ja mahdollisesti hieman kieleenkin”. Kirja on 1920–1930-luvun heimoaatteen 
tuotteita.  

Heimolasten laulukirjassa on julkaistu suomensukuisten kansojen isänmaallisia 
lauluja nuotinnoksin ja käännöksin varustettuina ja seuraavasti ryhmiteltyinä: 
 

• Suomalainen osasto – Soome jagu – Finn dalok (19 laulua)  
• Eesti jagu – Eestiläinen osasto – Észt dalok (19 laulua)  
• Magyar dalok – Madjaarilainen osa – Madjari jagu (20 laulua) 
• Livli jag – Liiviläinen osa – Liivi jagu – Lív dalok (kolme laulua) 
• Kansallislauluja – Rahvahümnid – Nemzeti hymnuszok (4): Unkarin Hymnusz, 
Suomen ja Viron yhteinen hymni Maamme – Mu isamaa, Nouse Inkeri ja Komin 
kansallislaulu Komi skojlun. 

 
Huomioni kiinnittyi erityisesti Komin kansallislauluun, ja sitä oli ruvettava jäljit-

tämään. Mikä se on ja mistä se on päätynyt kääntäjän käsiin ja julkaisuun? 
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2 Mihail Lebedev: Komi zbojlun [Коми збойлун] 

Komin kansallislauluksi on nimetty Heimolasten laulukirjassa sävellys runosta Komi 
skojlun (po. Komi zbojlun). Sen sanoittajaa eikä säveltäjää ole mainittu, mutta runon 
kääntäjät mainitaan: suomentajana Tauno E. Eskelinen, virontajana V. Grünthal ja 
unkarintajana József Miklós. Eskelinen on suomentanut myös julkaisun virolaiset 
laulut (yhtä lukuun ottamatta) ja yhden liiviläisenkin. Komin kansallislaulun kohdalla 
on maininta vain lähdekielestä: [käännetty] ”syrjäänistä”. Kirjan kaikista lauluista 
annetaan alkukielisen ohessa käännös kahdelle muulle kielelle, Komin hymnistä ja 
kahdesta liiviläisestä laulusta kuitenkin kolmelle: suomeksi, viroksi ja unkariksi.  

Keskusteluni komilaisten kirjailijoiden kanssa johtivat runon Komi zbojlun (’komi-
lainen urheus’) jäljille. Kirjoittajaksi paljastui komilainen klassikkokirjailija Mihail 
Lebedev (1877–1951), kirjailijanimeltään Juś (’joutsen’), jonka kansallishenkinen 
runo oli julkaistu Komissa vuonna 1914. Runon kuudesta säkeistöstä vain neljä on 
päässyt laulukirjaan mukaan: 1. ja 3.– 5. Sävellystyö on tehty todennäköisesti Komis-
sa, mutta säveltäjän jäljille ei ole toistaiseksi päästy. 

Kansallislauluna Komi zbojlun -sävellystä ei Komissa tunneta – ainakaan yleisesti. 
Eivätkä lähteet, joissa Lebedevistä tai hänen runoudestaan on kirjoitettu, mainitse 
asiasta. Komin tasavallan kansallislauluna on kaikunut koko 2000-luvun ajan Varyš 
poz (Варыш поз ’haukan pesä’), jonka on sepittänyt ja myös säveltänyt kirjailija ja 
teatterivaikuttaja Viktor Savin (1888–1943), kirjailijanimeltään Njobdinsa Vittor. 
Varyš poz ”päivitettiin” ja virallistettiin kansallislauluksi vuonna 2006. Alkuperäistä 
runoa on editoinut kirjailija Vladimir Timin ja sovituksesta vastaa säveltäjä Mihail 
Gertsman. Kansallislaululla on kaksikielisessä tasavallassa kaksi virallista sanoitusta; 
venäjänkielisen ovat laatineet A. A. Šergina ja A. V. Suvorov. Savinin runo on jul-
kaistu Haukan pesä -nimisenä professori Raija Bartensin toimittamassa ja suomenta-
massa komilaisen lyriikan antologiassa Käenkukuntayöt (1984: 85). 

3 Ivan Kuratov: Komi kyl [Коми кыл / Коми кыв] 

Vasta 1930-luvulla komilaiset pääsivät tutustumaan lähes sata vuotta aiemmin synty-
neeseen runoilijaan Ivan Kuratoviin (1839–1875) ja hänen keskeiseen runoonsa Komi 
kyl (’komin kieli’), joka oli jo ehditty julkaista Suomessa sekä kominkielisenä vuonna 
1903 (suomalais-ugrilaisella transkriptiolla) että suomeksi käännettynä vuonna 1923. 
Runoa on saatettu jo aiemmin laulaa Komissa kansanomaisesti, mutta ensimmäinen 
sävellys siitä tehtiin Suomessa. Sittemmin kansallisrunoilijaksi nimetyn Kuratovin 
vuonna 1857 kirjoittama Komi kyl on löytänyt tiensä vuonna 1929 painettuun vihko-
seen Sukukansain lauluja (Suomen Laulun ohjelmistoa N:o 99) ja saanut nimekseen 
Komin kieli. Nuottivihkonen koostuu  neljästä laulusta, joissa näkyy professori, etno-
musikologi A. O. Väisäsen (1890–1969) kädenjälki sovittajana, kansanmusiikin ke-
rääjänä ja säveltäjänä. Suomen Laulu ry omistaa tekijänoikeudet näihin Väisäsen 
sekakuorolle sovittamiin lauluihin. Sukukansain lauluja -vihkoseen valittujen runojen 
ja sävelmien taustoista kerrotaan seuraavaa (lainaus sivulta 8): 
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1. Miksi mun kasvatit? A. O. Väisäsen kirjaanpanema Samaran läänin ersamordva-
laisilta v. 1914. Suomennos saman. 
2. Vjatkan tytöt on kokoonpantu kahdesta sävelmästä, jotka, samoin kuin runo, on 
saatu Yrjö Wichmannin julkaisusta ”Wotjakische Sprachproben”. Suomennos so-
vittajan. 
3. Missä sinut kohdannen? on V. M. Vasiljevin, syntyperäisen tšeremissin, koko-
elmasta ”Mari muro” (Marilaisia lauluja, v. 1919). Suomennos sovittajan. 
4. Sävelmä on sepitetty pentatoniseksi kuten edelliset kansansävelmätkin. Soinnu-
tus, joka näissä sekin on tehty pentatoniseksi, on tässä diatoninen. ”Komi kyl” ru-
non sepitti syntyperäinen syrjääni l. komilainen J. [Ivan] Kuratov (1839–75). O. 
Mannisen suomennos Kalevalaseuran vuosikirjassa 3. 

 
Neljäs sävelmä paljastuu siis Väisäsen omaksi sävellykseksi. Siitä oli tullut penta-

toninen, olihan kolme muutakin sukukansain laulua pentatonista. Tosin pentatoniikka 
on vierasta komilaiselle kansanmusiikille, joka poikkeaa siten oleellisesti udmurttien, 
marien ja mordvalaisten kansanmusiikista. Kaikki neljä laulua ovat mukana alkukieli-
sinä ja suomennoksina, joista kolme sovittajan suomentamana, neljäs Otto Mannisen. 

Komi kyl -runo (kirjakielisessä muodossaan Komi kyv) kulkeutui Suomeen monia 
suomalais-ugrilaisia kieliä tutkineen tiedemiehen Yrjö Wichmannin (1868–1932) 
mukana hänen Komiin 1901–02 suuntautuneen tutkimusmatkansa tuliaisina. Wich-
mann julkaisi runon Helsingissä Syrjäänin kieltä -nimisessä 8-sivuisessa murrenäyte-
vihkosessaan vuonna 1903. Tämä julkaisu toi ensi kerran päivänvaloon Kuratovia 
runoutta – ja se tapahtui siis Suomessa. Komi kyl julkaistiin uudelleen T. E. Uotilan 
komin kielen oppimateriaaliksi kokoamassa Syrjänische Chrestomathiessa (1938: 32–
33). Otto Mannisen (1872–1950) suomennos Komin kieli julkaistiin Kalevalaseuran 
vuosikirjassa 3 (1923: 191), josta Väisänen onkin poiminut sen sävellettäväkseen. 
Runosta on syntynyt sittemmin useita suomennoksia. Komissa Kuratovin runoja alet-
tiin julkaista vähitellen vasta 1920- ja 1930-luvulla, mikä tarkoittaa viitisenkymmentä 
vuotta kirjailijan kuoleman jälkeen. Vuonna 1979 julkaistussa antologiassa Menam 
muza (Менам муза ’muusani’) Komi kyv -runo on itseoikeutetusti ensimmäisenä. 

Jo Sukukansain lauluja -vihkosen julkaisuvuonna 1929 nuo edellä mainitut neljä 
sävellystä myös esitettiin, nimittäin Kalevalajuhlassa ja radiossa. Kansalliskirjaston 
digitoimista aineistoista löytyy Yleisradion viikoittain ilmestyneet ohjelmalehdet; 
vuoden 1929 n:rossa 8 kerrotaan, että tulevana kalevalanpäivänä, torstaina 28.2.1929 
kuullaan klo 20.00 Kalevalaseuran Kalevalajuhla [Helsingin] yliopiston juhlasalista 
radioituna. Lähes kaksituntisen ohjelman aikana oli luvassa mm. sekakuorolaulua 
Suomen Laulun esityksenä Heikki Klemetin johdolla. Suomen Laulu esitti ”neljä 
volgalaisten sukukansain laulua”, jotka on sovittanut (ja yhden säveltänyt) A. O. Väi-
sänen. Tuo erikseen mainittu ”yhden säveltänyt” oli Väisäsen sävellys Komin kieli. 
(Oikaisuna sanottakoon, että komilaiset ja udmurtit eivät ole volgalaisia vaan permi-
läisiä kansoja.) 

Väisäsen yhteen saattamat neljä laulua käsitetään useimmiten yhdeksi ohjelmanu-
meroksi. Vaasan kaupungintalossa 22.4.2004 järjestetyssä kevätkonsertissa Vaasan 
ylioppilaskuoro ja nuorisokuoro esittivät Sukukansain lauluja György Kádárin ja An-
ne Tienhaaran johdolla. Ohjelma – mordvalainen, udmurttilainen ja komilainen laulu 
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(marilainen laulu ei ole mukana) – on kuunneltavissa neljän minuutin mittaisena esi-
tyksenä osoitteessa: https://www.youtube.com/watch?v=eC4-_gFQ3P0. 

Väisäsen sävellys Komin kieli on esitetty myös runon kotikonnuilla Syktyvkarissa 
Suomalais-ugrilaisessa kulttuurikeskuksessa 6.12.2000 Suomen itsenäisyyspäivälle 
omistetun juhlan ohjelmanumerona. Komilainen (ižmalainen) oopperalaulaja Vasili 
Ročev esitti laulun Tatjana Loginovan säestäessä pianolla. – Ei ihan kotoisen tuntuista 
komilaisille korville, kommentoivat esiintyjät sävellyksen pentatoniikkaa. Illan esitys 
luokiteltiin A. O. Väisäsen sävellyksen kantaesitykseksi Komissa. Valitettavasti esi-
tystä ei nauhoitettu. 

Komi kyv -runo on sävelletty myöhemmin myös Komissa. Komi śylankyvjas (Коми 
сьыланкывъяс ’komilaisia lauluja’) -nimisessä laulukirjassa se esitellään kuoronjoh-
taja A. Katorgininin (1901–1981) sävellyksenä. Samassa kirjassa on myös V. Savinin 
runo ja sävellys Varyš pož, ei vielä kuitenkaan Komin hymninä. (1984: 56; 38–39.) 

Ensimmäinen kominkielinen ooppera on nimeltään Kuratov. Sen on säveltänyt 
Syktyvkarissa syntynyt, Lontooseen sittemmin siirtynyt Sergei (Serge) Noskov (s. 
1956). Runoilija Albert Vanjejev (1933–2001) oli kirjoittanut libreton jo vuonna 
1984, mutta säveltäjää jouduttiin etsimään kauan. Noskov tarttui Vanjejevin librettoon 
ja muokkasi siitä mieleisensä, ja kaksinäytöksinen Kuratov-ooppera valmistui vuonna 
2009. Siinä kerrotaan kansallisrunoilijan lyhyt, mutta värikäs elämäntarina, ja yhtenä 
aariana kuullaan Komi kyv. Ensi-iltansa ooppera sai Syktyvkarissa Komin tasavallan 
valtiollisessa ooppera- ja balettiteatterissa 2. lokakuuta 2009. Komi kyv -aarian voi 
kuunnella osoitteessa: https://www.youtube.com/watch?v=n32kZj4bY0I. 

4 V. I. Lytkin ja kominnokset J. H. Erkon runoista Laulu 

Wuoksella, Nyt ja sitten ja Missä kukka 

Eriskummallista on J. H. Erkon (1849–1906) runon Missä kukka päätyminen komilai-
sen kielitieteilijän ja kirjailijan Vasili Lytkinin (1895–1981) runoksi. Opiskellessaan 
Moskovasssa 1920-luvulla Lytkin oli tutustunut suomalaiseen kirjallisuuteen. Vuosi-
na 1926–1927 hän jatkoi opintojaan Helsingissä, ja tuolloin 10 kuukauden aikana 
kielitieteellisten opintojensa ohessa hän kirjoitti lähes 30 runoa. Hän oli haeskellut 
käännettävää myös suomalaisesta runoudesta, mutta mieleistä ei oikein tahtonut löy-
tyä. Kolme runoa Erkon tuotannosta hän on kuitenkin komintanut. Ne ovat Laulu 
Wuoksella, Nyt ja sitten sekä Missä kukka; näistä kaksi löytyy vuonna 1917 painetusta 
M. Gorkin ja V. Brjusovin toimittamasta Suomen kirjallisuutta esittelevästä kokooma-
teoksesta Сборникъ Финляндской литературы. Teoksen tiedetään olleen udmurtti-
laisen kirjailijan Kuzebai Gerdin kirjahyllyssä. Gerd ja Lytkin opiskelivat samoihin 
aikoihin Moskovassa, ja ystävänsä luona Lytkin on voinut tutustua tuohon teokseen ja 
valita venäjäksi käännetyistä Erkon runoista kaksi: Laulu Wuoksella, jonka hän ko-
minsi jo Moskovassa opiskellessaan, ja Nyt ja sitten, jonka hän on kääntänyt komiksi 
ilmeisesti Suomessa. Helsingistä Lytkin siirtyi vuonna 1927 pariksi vuodeksi Buda-
pestiin, jossa väitöskirjatyön ohessa syntyi sielläkin runokäännöksiä: kymmenkunta 
kominnosta unkarilaisen runoilijan Sándor Petőfin rakkauslyriikasta. 
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Ensimmäisestä, vuonna 1924 komintamastaan runosta Lytkin mainitsee alkuperän: 
”suomalaisen runoilijan Erkon Vuoksen laulu (oik. Laulu Wuoksella) mukaan”. Hän 
on siis mukaellut runoa ja antanut sille nimeksi Töv nyr (Тöв ныр ʼtuulispääʼ). Erkon 
runon Vuoksi ja Saimaan aallot ovat muuttuneet Lytkinillä Komin parma(-metsä)ksi. 
Runon isänmaallinen sanoma tuli siten kotoutettua komilaismaisemiin. (Erkko 1881: 
116; Lytkin 1985: 131–132.) 

Toisen J. H. Erkon runon Nyt ja sitten kokoelmasta Uusia Runoelmia (1885: 131) 
Lytkin on kääntänyt vuonna 1927. Erkosta ei ole mainintaa; kominnos Öni da mödyś 
(Öнi да мöдысь ʼnyt ja toisen kerranʼ) ilmoitetaan tehdyn ”suomen kielestä” (Lytkin 
1985: 132). Lytkinin käännös ei poikkea kovinkaan merkittävästi Erkon alkuperäisru-
nosta: runoilija kaipaa äidin ja kodin suomaa turvaa maailmalla, jossa kohtelu on 
nuivaa ja apu usein tiukassa. Maailmalla, Münchenissä, oli Erkko kirjoittanut runon-
sa, niin ikään maailmalla, joko Suomessa tai Unkarissa, oli myös Lytkin kääntäessään 
runoa komiksi.  

Kolmas Lytkinin kääntämä Erkon runo yllättää: se on kulkeutunut Komissa julkai-
susta toiseen Lytkinin omana runona. Tarkistukseni osoitti, että hänen ensimmäisessä 
runokokoelmassaan vuodelta 1929 runo Köni dzoridz (Кӧнi дзоридз) oli julkaistu 
ilman merkintää lähteestä, Erkon Missä kukka -runosta. Kääntäjä tiesi varmasti runon 
alkuperän, mutta kenties se ”vain jäi” merkitsemättä käännöksen yhteyteen. Sama 
runo on mukana myös julkaisussa Dzordzav žö, Komi mu (Дзордзав жӧ, Коми му 
ʼkukoista, Kominmaaʼ), johon on koottu kirjailija Lytkinin runoutta ja proosaa sekä 
käännöksiä (1985: 96). Julkaisun laatijaa kirjailija G. I. Torlopovia ei käy syyttäminen 
kömmähdyksestä, sillä tuota Erkon runoa on pidetty Komissa jo aiemminkin Lytkinin 
runona, vaikka se ei tyyliltään muistutakaan hänen runouttaan. 

Missä kukka on 13. runo Erkon 22 runoa sisältävästä Paimenelta-nimisestä pasto-
raali-idyllien sikermästä, joka on julkaistu kokoelmassa Runoelmia (1870: 68). Erkko 
on kirjoittanut runonsa ennen kuin Lytkin oli syntynytkään, joten plagiointisuunta on 
kiistaton. Miten Il'l'a Vaś (Lytkinin kirjailijanimi) on runon löytänyt, jää epäselväksi. 
Ehkä se tuli hänen eteensä suomen oppitunneilla Helsingissä. Kokonsa ja selkeän 
sanomansa vuoksi runoa on käytetty paljon suomen kielen opetuksessa. Lyhyenä 
aforismirunona Missä kukka on myös kiitollinen käännettäväksi. Lytkinin kominnos 
on pääosin sanatarkka, vain Erkon viimeiset säkeet Missä lempi / siellä autuus ovat 
saaneet Lytkiniltä selkeämmän muodon ’missä rakkaus / onni ei sammu’.  

 
Missä kukka 
Siellä kesä, 
Missä tähti, 
Siellä taivas, 
Missä lempi, 
Siellä autuus. 

 
 (Erkko 1870: 68) 
 

Кӧні дзоридз, 
Сэні гожӧм. 
Кӧні кодзув, 
Сэні енэж. 
Кӧні муслун – 
Шуд оз куслы. 

 
 (Lytkin 1985: 96 ja 1929: 185) 
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Abstract. We study neologism use in two samples of early English correspon
dence, from 1640–1660 and 1760–1780. Of especial interest are the early adopters
of new vocabulary, the social groups they represent, and the types and functions
of their neologisms. We describe our computerassisted approach and note the dif
ficulties associated with massive variation in the corpus. Our findings include that
while male letterwriters tend to use neologisms more frequently than women, the
eighteenth century seems to have provided more opportunities for women and the
lower ranks to participate in neologism use as well. In both samples, neologisms
most frequently occur in letters written between close friends, which could be
due to this less stable relationship triggering more creative language use. In the
seventeenthcentury sample, we observe the influence of the English Civil War,
while the eighteenthcentury sample appears to reflect the changing functions of
letterwriting, as correspondence is increasingly being used as a tool for building
and maintaining social relationships in addition to exchanging information.

Keywords: neologisms ∙ Early Modern English ∙ Late Modern English ∙ historical
sociolinguistics ∙ digital humanities.

1 Introduction

In this paper, we report on our work to study novel vocabulary, or neologisms, in a corpus
of historical letters, namely the Corpora of Early English Correspondence (CEEC) [25].
The CEEC was specifically designed for the purposes of historical sociolinguistics, and
as such it 1) aims at social representativeness in terms of e.g. gender and social rank
and 2) records this social metadata for each letter included. Previous research into the
history of English lexis has focused on published texts, which were mostly written by
highly educated men. By analysing personal correspondence, a genre that was accessible
to anyone who was literate, we are able to consider the language use of women and the
lower social ranks as well. In this study, we are especially interested in the early adopters
of new vocabulary, the social groups they represent, and the types and functions of their
neologisms.

However, the varied nature of the corpus also poses problems for neologism iden
tification. The CEEC compilers wanted to study authentic language use, and thus the
⋆ Licence: Creative Commons Attribution 4.0 International (CC BY 4.0)
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corpus is compiled from editions that retain original spelling. English spelling did not
develop a prescribed standard until the eighteenth century, and there is a great deal of
spelling variation in historical English texts – and in the CEEC. In total, the CEEC con
tains about 150,000 distinct word forms. By excluding those tagged as foreign, proper
nouns or abbreviations, about 125,000 remain. Our initial idea was to take this vocab
ulary, and match it against the Oxford English Dictionary (OED) [27] and the Middle
English Dictionary (MED) [23] to discover which words appeared in the CEEC earlier
than mentioned in the dictionaries. However, even though the OED and MED contain
some 375,000 and 260,000 spelling variants for their 280,000 and 60,000 words, only
some 36,000 word forms from the CEEC could be directly mapped to the dictionar
ies, while 88,000, or 70%, could not. Further, the proportions of words that could be
mapped differed widely between social ranks, with words used by the lower ranks hav
ing a significantly lower chance of finding a match in the dictionaries. This in turn
made straightforward statistical comparisons between social ranks impossible.1 To try
to counteract these problems, we turned to automatic normalization approaches, which
we hoped would allow us to map a significantly larger portion of the words against the
two dictionaries.

2 Related Work

There is a lot of recent NLP research conducted on historical data, especially in meaning
change over long periods of time. On the other hand, there are also recent studies on
neologisms in presentday data. In this section, we describe some of the recent related
work.

In linguistics, previous research on historical neologisms has typically gathered its
data from dictionaries, which are biased towards wellknown authors, while corpus
based studies have chiefly concentrated on individual derivational affixes [24,28]. Present
day studies have used more automated methods to discover a potentially wider range of
neologisms in massive corpora compiled from e.g. newspapers or tweets [32,12], but
they have tended to ignore social categories beyond regional variation.

A recent study shows a method for normalizing neologisms in social media texts [42].
Their method tries to first detect a neologism and then normalize it into standard lan
guage. Interestingly, they apply the idea of normalization in order to remove neologisms,
where as we use normalization to find neologisms [15].

Another neologism identification study focuses on multiword neologisms, namely
adjectivenoun pairs [22]. Their approach uses BERT [5] and ELMo [30] in detecting
whether a given adjectivenoun pair is a neologism. Our work focuses on individual
words that are neologisms as opposed to multiword expressions.

Spanish neologisms have been studied in a corpus of conversations of language
learners [40]. They study neologisms in a neologismannotated corpus examining the
relationships between neologisms, loanwords, and errors. Loanwords and errors are typ
ically produced by language learners and true neologisms by native speakers. Unlike
our corpus, their corpus is annotated for neologisms.

1 For more on the problematic nature of such nonstandard data for analysis, see [21].
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Lexical semantic change has been studied with word embeddings [8]. The authors
suggest that word embeddings should not be aligned when used to study semantic change,
as such an alignment introduces noise. Their approach introduces less noise which ul
timately leads to more accurate results. Despite this, the use of machine learning ap
proaches to study the phenomenon is not free of problems [17].

Normalization is a very common practice embraced in the NLP research when deal
ing with historical or otherwise nonstandard language [7,3,29,9,43]. The benefit of nor
malization is that it makes nonstandard orthography standard and thus enables the use
of NLP tools and resources designed for modern normative data.

3 Neologism Pipeline

The details of our automated mapping procedure are described in [14]. In short, the best
performing approach we could come up with was based on neural machine translation,
with a postfiltering step that accepted only lemmas appearing in the OED [15]. Access
to a local version of the OED was kindly provided by Oxford University Press. Overall,
this approach was able to recover accurate lemmas for 61% of previously unmatched
words.

However, a broader evaluation of the whole pipeline cast a dark shadow over the
overall usability of the method. Out of all words in a sample of 17thcentury words,
75% were matched to a lemma. However, for a full 30% out of those, that lemma turned
out to be a wrong one! Finally, even out of the words that were matched to the right
lemma, 17% were matched to the wrong part of speech, which, when compared to the
OED, could equate to a possibly wrong earliest attestation date. Actually, for this data,
even if the lemmatization were perfect, about 20% of the words would still get mapped
to the wrong entry without further disambiguation based on part of speech or other con
textual information. On top of this, the normalization accuracy was not the same for each
social category. While, interestingly, lemmatization accuracy was similar across social
ranks, it differed according to gender, as well as according to the type of correspondence
(between family members, between friends or between more distant acquaintances).

In light of this, while we originally endeavoured to come up with a mostly auto
mated pipeline that could be used to study neologisms en masse and quantitatively, in
the end we were forced to conclude that this would not be possible. Instead, we re
signed ourselves to treat the automatically derived lemmas and OED matches as only
suggestions that would be verified manually. This in turn meant a significant amount of
manual work for analysing any sizable part of the corpus. We therefore adopted a time
limited samplingbased approach, where we first decided on a twentyyear timespan
of the CEEC where we had a relatively even coverage of different social categories,
and then sampled neologism candidates from that period using a stratified sampling
approach that tried to include as equal an amount of running words from each social
category as possible.

More specifically, we decided that we wanted our corpora to be as balanced as pos
sible on three social axes: 1) the gender of the letter writer, 2) their social rank, and
3) register in terms of the relationship between the writer and the recipient. Based on an
evaluation of the corpus balance over time along these axes, we settled on two time pe
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riods: 1640–1660 and 1760–1780. The former was also of interest because it coincided
with the English Civil War. We then grouped the data from those periods according to
the three criteria, and sampled letters as equally as possible from all buckets. From each
sampled letter were then extracted the words that appeared for the first time in the CEEC
in that letter. These then formed the candidates for neologisms without any regard yet
to the dictionaries. The sizes of the samples were controlled so that each could be gone
through manually in a reasonable time, leading in the end to candidate neologisms lists
of 820 word types for the 17th century and 645 for the 18th century (both about 9%
of the the total sampling pool of neologism candidates, which was 8,954 for the 17th
century and 7,131 for the 18th century).2

Table 1. Number of running words in the two samples for each of the three social axes of interest.

Category Value 17th c. 18th c.

Total 36,265 47,864

Gender Male 23,459 29,225
Female 12,806 18,639

Social Rank Royalty 3,899 4,067
Nobility 5,038 6,998
Gentry 11,509 10,924
Clergy 9,659 8,976
Professionals 3,675 10,847
Merchants 860 2,496
Other nongentry 1,625 3,556

Relationship Nuclear family 15,045 12,754
Other family 0 6,534
Close friends 7,467 14,771
Other acquaintances 13,753 13,805

Given the limitations inherent in the corpus, this did not result in a completely bal
anced sample, as shown in Table 1, but at least its biases are known and can be taken
into account in the analysis.

We then used our FiCa tool [35] to manually verify each lemma and OED association
suggestion from our automated pipeline, as well as to fill in these for the words where
our approach had not yielded candidate mappings. After receiving this corrected and
amended mapping, we finally used it to source earliest attestation dates from the OED
for each of the lemmas. For this study, we decided to define a neologism as a word
whose earliest attestation date in the OED was at most forty years before its appearance
in our sample. After a final round of manual verification, this procedure yielded us 42
novel word types in the 17thcentury sample, with a total of 53 tokenlevel appearances.

2 We would like to thank Jukke Kaaronen for going through the 18thcentury sample, which was
then analysed further by us.
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For the 18thcentury sample, we obtained 21 novel word types, each of which appeared
only once.

For analysis, these neologism tokens were then combined with the social metadata
associated with the letters they appeared in, but also etymological and semantic data
as sourced from the OED. Here, we looked at each sense entry for each word entry and
each semantic node in the Historical Thesaurus of the OED for each sense. The semantic
nodes give us important information about the ontological meaning of each neologism
candidate, as the Historical Thesaurus (HT) records hierarchical information about the
meaning of each entry such as ‘society » communication » writing » handwriting or
style of’. This makes it possible for us to inspect the neologisms on different levels of
the hierarchy.

As the number of neologisms in our samples is so low, the data does not lend itself
to statistical hypothesis testing. Thus, all numerical results from the following analysis
should be taken as provisional.3

4 SeventeenthCentury Neologisms

4.1 Overview

The 17thcentury sample provided us with 53 neologism tokens representing 42 types,
listed below. Antedatings to the OED (entries and senses, checked against OED Online
in February 2021) are marked in boldface on the list.

acrimonious, believingly, candid, candour, causally, compensate, compliance,
condescension, coney ground, congregational, covenanting (adj.), crawling (n.),
dishearten, dragooner, efficaciously, eminently, endeared, entanglement, help
fulness, hint (v.), idolum, incendiary, incognito, initiatory, joke (n.), land
gravine, malignancy, manifesto, oversweetness, packetboat, plenipotentiary
(n.), remind, rickets, sequestrator, servient (n.), statement, Swede, tea, vari
ously, vibrate (v.), visit (n.), voluminous

Unsurprisingly, nouns being the largest lexical category in general, most of the ne
ologisms (24) are nouns as well, followed by adjectives (8), verbs (5) and adverbs (5).
While half of the words have been formed within English through derivation (18), com
pounding (2) or conversion (1), there are also a large number of borrowings (19): thirteen
from Latin and two each from French, Italian and German. The OED gives no certain
etymology for two nouns, joke and rickets, although the former may come from Latin.
Looking at the top level of the HT classification and the main semantic class of each
word, 16 of the neologism types relate to ‘society’, 15 to ‘the world’ and 11 to ‘the mind’.
Within these classes, the words are distributed across as many as 22 secondlevel cate
gories, the most frequent ones being ‘society » authority’ (5 neologism types) and ‘the
mind » mental capacity’ (4 types). The former may be at least partly connected to the
Civil War, as in example (1), where malignancy seems to be used in the sense ‘politi
cal disaffection’. Sir Anthony was a Royalist who was charged with misapprobation of
public monies and imprisoned during the war.

3 The analysis dataset is available on Zenodo [36].
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(1) For what I made over to Mr. Kenrick’s it was uppon reall considerations such as
will appeare good if lawe have any being; but of that I will not dispute, consid
ering my durance and being cloathed by some particular men with the garment
of Malignencye and therfore in a suffring condition.

(Sir Anthony Percival to his neighbour, Henry Oxinden, 1643;
OXINDE_186)4

Words used in the context of the Civil War can be found in a number of different semantic
classes, however. An obvious one is dragooner ‘society » armed hostility » warrior’
used by Charles I himself, but there are also packetboat ‘society » travel » travel by
water’, sequestrator ‘society » law » administration of justice’ and statement ‘the mind
» language » statement’, to name a few. Most of them do seem to be found under the
toplevel class of ‘society’, which makes sense as the Civil War was chiefly a societal
phenomenon.

4.2 Sociolinguistic Variation

In what follows, we will compare the normalized frequencies of neologism tokens across
different social groups; see Table 2. These are used as a starting point for a more quali
tative analysis of the users and uses of neologisms.

Table 2. Normalized frequency of neologism tokens per 10,000 words in the 17thcentury sample
for the three main social axes of interest, sorted by frequency.

Category Value Frequency /
10,000 words

Gender Male 17
Female 11

Social Rank Royalty 26
Professionals 24
Nobility 16
Gentry 13
Clergy 11
Merchants 0
Other nongentry 0

Relationship Close friends 25
Other acquaintances 18
Nuclear family 6
Other family –

4 Examples are given in their original spelling. Boldface has been added, while italics (if any)
are as printed in the letter edition and probably reflect underlining in the original manuscript.
OXINDE_186 is the unique identifier of the letter in the corpus.
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The two social ranks with the highest frequency of neologisms are royalty and pro
fessionals, both with c. 25 instances per 10,000 words. Although Charles I uses three ne
ologism tokens (dragooner once and dishearten twice), most of the royalty’s use of new
words is due to Elizabeth Stuart, Queen of Bohemia, who lived abroad, basically in exile,
at the time. She wrote about visits and being incognito, and discussed people ranging
from servients to landgravines, plenipotentiaries and Swedes, the latter of whom were
actively engaged in the Thirty Years’ War. Amongst the nine professionals in the sam
ple, new vocabulary is only used by two, Parliamentarian army officers John Dixwell
(sequestrator) and Thomas Harrison (believingly, condescension, endeared, hint v., var
iously). Many estates owned by Royalists were sequestered during the Civil War, and
war and religion were mixed in Harrison’s discussion of Cromwell with Colonel John
Jones (2).

(2) To agree (as is alreadie) to act in dearest love expressed to him named Protec
tor, (or Mount Sirion as the Sidonians called Hermon, and David in the spirit
followed that faithfully, believingly, undoubtingly, unanimously, that He would
retreat in action of undertaking (and soe witnes repentance by condisention)
and wee would as willingly repent of or sinfull dissentions) I shall therefore ap
ply what I have now brought to offer, onely to that.

(Thomas Harrison to John Jones, 1656; JONES_040)

As regards gender, men tend to use more neologisms than women. Interestingly, the
women in the sample mostly use borrowings, whereas the majority of the men’s neolo
gism tokens were formed within English. The female early adopters were in general well
educated, which could explain their use of the borrowings. They belonged to the social
ranks of royalty (Elizabeth Stuart), nobility (Anne Conway), gentry (Brilliana Harley),
and clergy (Anne Cary and Winefrid Thimelby, nuns). Lady Harley used the potentially
Civil War related term incendiaries in a political discussion with her son, who later be
came a Parliamentarian army officer; both her and Elizabeth’s use of new vocabulary
focuses on the semantic class ‘society » authority’. Lady Conway, on the other hand,
discussed philosophical concepts with her friend and fellow philosopher, Henry More,
as in (3). The OED records More’s use of idolum in a publication in 1647, so both of
the correspondents would have been familiar with the term.

(3) Now the papyr certainly could not possible be capable of perceiving motion nor
could it transmitt its motion from the obiect to the eye, for first the paper trans
mitts the colour of white wch is its own motion, and if it should transmitt the
motion caused by any other obiect, then why does not everything we Looke
upon yeeld the eidolum or representation of something else […]

(Lady Anne Conway to Henry More, 1651; CONWAY_093)

Considering register, the frequency of neologisms is at its highest in letters written to
close friends (examples (2) and (3) above) and, to a lesser extent, other acquaintances
(1), whereas letters to family members do not seem to be particularly fertile ground for
neologisms. This is true for both the men and the women in the sample.

159



8 T. Säily et al.

Looking at age, it seems that older people (40–70) use neologisms more frequently
than do younger people (17–39); the normalized frequencies are 21 and 10 per 10,000
words, respectively. This observation holds even if the age groups are split at 50 years,
shifting two of the outliers, Elizabeth Stuart and Thomas Harrison, to the younger side;
in that case, the normalized frequency is 18 for the older group and 15 for the younger.
The youngest user of neologisms in our sample is the abovementioned philosopher,
Lady Conway, at twenty. The oldest person in the sample is the seventyyearold Sir
Hamon L’Estrange, a Royalist politician, who uses five new words in a single letter
to his physician, Dr Thomas Browne. Some of these are related to his ailment and po
tential cures found elsewhere (acrimonious, oversweetness, manifesto), while others de
scribe L’Estrange’s own efforts in science as crawling (n.) and expect candour from
Browne. His skilful use of recent vocabulary is not unexpected, as Kyle [19] charac
terizes L’Estrange as a “cultured and articulate man” who had many interests and who
accumulated a large library.

In terms of regional variation, the amount of data per category permits us to say
very little, but going beyond the existing metadata categories, we make the impressionis
tic observation that people residing abroad, either permanently or more temporarily, fre
quently use new words, which are naturally often borrowed. This goes for Elizabeth and
the two nuns mentioned above, but also e.g. two Royalist noblemen, Thomas Howard,
Earl of Arundel and Surrey, and his son, William Howard, Viscount Stafford, who trav
elled on the continent during the war. In fact, they produced three of the most interesting
neologisms in our sample: packetboat (4), statement (5) and tea (6). Not only do these
antedate the first attestations provided by the OED, but we have also been unable to
find earlier instances in massive databases of contemporary published texts like Early
English Books Online [11].

(4) S. Jhon Pennington, just nowe Count Fabroni, & President Cognewe are come
unto me from Q: Mother, to entreate very earnestly, that the gentleman cominge
alonge wth this called Don Martino Dugaldi may instantly passe to Dunkerke for
her Mties especiall service wch depends soe much upon it as upon his retorne or
any others sent before by ye Packette Boate […]

(Thomas Howard in Dover to Sir John Pennington, 1641;
ARUNDEL_068; OED3 first attestation 1642)

(5) I have receaved onely one letter in which there is a statement that the ssouldiers
went to Mr John Penneducks house at King berry and ransaked it totally […]

(William Howard in Antwerp to Thomas Howard, 1642;
ARUNDEL_072; OED3 first attestation 1750)

(6) I have scarce bought any thinge for my selfe but an Indian Brewhouse for tee,
which hath beene very good Black Lack worke, but it is all spoyled and rased
and yett I payed exceeding deare for it.

(William Howard in Amsterdam to Aletheia Howard, 1643;
ARUNDEL_074; OED2 first attestation 1655)

Examples (4) and (5) seem to be related to the beginnings of the Civil War. As noted by
Säily et al. [37] regarding Viscount Stafford and example (6),
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He was writing from Amsterdam to his mother, who was also staying in the
Low Countries. We’re not really sure what an “Indian Brewhouse” is, but it’s
clearly not an actual house, being lacquerware (which was frequently imported
from the East Indies); rather, it seems to be some sort of a container for tea. It
makes sense that being in the Low Countries, William and his mother would
have known the Dutch word for tea. Furthermore, the word isn’t marked in any
way in the text (the boldface was added by us), which indicates that it was quite
a normal word for them – often, the new words we encounter in letters have
been underlined or explained with another word as a sign of their novelty. It
seems, then, that the upper social ranks of the time, at least those who travelled
on the continent, could have been quite familiar with teadrinking, so the early
history of the word in English is not just about technical discussions of the plant
but about everyday usage as well.

5 EighteenthCentury Neologisms

5.1 Overview

Even though the 18thcentury sample was larger than the 17thcentury one, it only
yielded 21 neologism types, listed below. Each of the types only occurred once in the
sample. Antedatings to the OED are marked in boldface on the list, and words whose
exact sense or part of speech could not be found in the OED are underlined. For the
latter, we came up with suitable metadata based on neighbouring entries or senses in the
OED.

anecdotemonger, blacky, creamcan, dénouement, floreat (n.), foundlinghouse,
funny, hookah, inspectress, interference, jumpable, lovee, lumberroom, merry
Andrewlike, miliary fever, moonery, mooning (n.), nambypamby, pudding
less, sentimental, tittup

Most of the words (14) are again nouns, followed by adjectives (5), verbs (1) and
adverbs (1). Unlike the seventeenth century, the vast majority of the words have been
formed within English through derivation (12), compounding (4) or conversion (2), and
there are only two borrowings, dénouement from French and hookah from Arabic, and
one verb of unclear etymology, tittup. Looking at the top level of the HT classification
and the main semantic class of each word, 9 of the neologism types relate to ‘the world’
and 6 each to ‘society’ and ‘the mind’. Within the classes, the words are again widely dis
persed, but the most frequent categories are ‘the mind » emotion’ and ‘society » leisure’
at 3 types each. This paints a picture of letters written more for the purposes of keeping
in touch and building friendships than for exchanging information, as in example (7).
This may be partly explained by the composition of the sample: in terms of the rela
tionship between the sender and recipient, the largest category is letters between close
friends (31%), the proportion of which in the 17thcentury sample is c. 21%.

(7) Your invocation has mounted me, Merry Andrewlike, upon stilts. – I ape you,
as monkeys ape men by walking upon two.

(Ignatius Sancho to his friend, William Stevenson, 1777; SANCHO_016)
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Table 3. Normalized frequency of neologism tokens per 10,000 words in the 18thcentury sample
for the three main social axes of interest, sorted by frequency.

Category Value Frequency /
10,000 words

Gender Male 5
Female 4

Social Rank Other nongentry 14
Clergy 7
Nobility 4
Professionals 4
Gentry 3
Royalty 0
Merchants 0

Relationship Close friends 7
Nuclear family 5
Other family 3
Other acquaintances 1

5.2 Sociolinguistic Variation

In contrast to the 17th century, the social rank with the highest relative frequency of
neologisms in the sample (14 tokens per 10,000 words) is the lowest rank of all, other
nongentry; see Table 3. Two out of the five individuals representing this rank use new
vocabulary: Henry Barnes (foundlinghouse) and Ignatius Sancho (blacky, lovee, merry
Andrewlike, nambypamby). A husband to one of the nurses at the Foundling Hospital
in London, Barnes addressed his letter to the matron of the hospital as in (8). The hospital
was founded in 1739 and seems to have been the first of its kind in England [4], which
explains the novelty of words referring to it.

(8) For the meatrern of the fondlen house
(Henry Barnes to Elizabeth Leicester, matron of the hospital, 1762;

FOUNDLI_126)

Sancho, on the other hand, is quite a playful language user; see (7) above. He was an
orphaned slave who ended up in England and found a position in the Duke of Montagu’s
household, later establishing a grocery shop [2]. He published several newspaper essays
and rubbed shoulders with the literati of the time, and it seems that his social aspirations
also show up in his use of neologisms.

In terms of gender, men tend to use more neologisms than women, as was also the
case in the 17thcentury sample. However, the proportion of female writers who use at
least one new word is somewhat higher (5 out of 20) than the proportion of male writ
ers (5 out of 33). The women come from the social ranks of gentry (Sarah Lennox and
Hester Lynch Thrale), professionals (Frances Burney, author, and Mary Rawson Hart
Boddam, wife of an East India Company employee, later governor, in Bombay), and
clergy (Mary Colton, a vicar’s wife and inspectress of the Foundling Hospital). Both of
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the loanwords in the dataset again come from women: dénouement was used by Hes
ter Lynch Thrale to her literary friend, Frances Burney, discussing a plot, while Mary
Rawson Hart Boddam described her new husband’s smoking habits in Bombay as in (9).
For her part, Frances Burney wrote to her dramatist friend, Samuel Crisp, about herself
as his anecdotemonger and about her father’s interference in matters of matrimony,
whereas Lady Sarah Bunbury née Lennox described a mutual relative as funny to her
friend, Lady Susan O’Brien.

(9) He has been long at a subbordinate Factory and is a meer Moorman as to the
language taste and customs, and will suck a Hubble Bubble, draw a Ailloon,
smoak a hooka or creamcann with you if you please; he has promised to wait
on you with an account of us and to show you his different smoaking Machines
being curious that way.

(Mary Rawson Hart Boddam to her uncle, Thomas Pickering, 1760;
DRAPER_002)

As for register, letters to close friends (as in (7) above) again show the most frequent
use of neologisms, but this time they are followed by letters written to family members,
and letters to other acquaintances like (8) are the least innovative register in this respect.
In addition to Boddam above, clergyman Thomas Twining uses novel vocabulary when
writing to his halfbrother, Daniel, and Sir Roger Newdigate to his wife, Sophia. While
Newdigate mostly writes with news from London like a friend having miliary fever,
Twining’s letters are quite funny and aimed at entertaining the recipient, as in (10); the
16yearold Daniel had tuberculosis and was staying at Bristol Hotwells for his health.

(10) Therefore, stick close to your Molière! for I shall set you atranslating again
whenever I get you here; & the vanquished shall be puddingless for two days,
& not have three puddings for it on the third!

(Thomas Twining to his halfbrother, Daniel Twining, 1764;
TWINING_005)

Considering age, this time it seems that younger people under 40 use neologisms more
frequently than those aged 40 and over (5 vs. 4 tokens per 10,000 words, respectively).
If, however, we exclude the five new words by Thomas Twining, who has been shown to
be an outlier in his prolific neologizing in the corpus as a whole [35], the numbers shift
in favour of older people, as the younger group is left with only 3 tokens per 10,000
words. In our sample, the oldest person using new words is the abovementioned Sir
Roger Newdigate at 54, whereas the youngest is Mary Rawson Hart Boddam at fifteen
or sixteen. Another gentleman of middling years is Horace Walpole, politician and later
Earl of Orford, who wrote at 51 to his friend, poet Thomas Gray, about a literary novelty
(11).

(11) I think you will like Sterne’s sentimental travels, which tho often tiresome, are
exceedingly goodnatured & picturesque.

(Horace Walpole to his friend, Thomas Gray, 1768; GRAY_065)
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As the 18thcentury section of the corpus was not designed to be regionally representa
tive, we shall omit regional variation, noting only that the young Mary Boddam serves
as a good example of vocabulary acquired abroad; see (9) above.

6 Discussion

What do the samples tell us about our three social axes of interest? In terms of gen
der, male writers seem to lead the way, although the difference is less clearcut in the
eighteenth century. While there is very little previous sociolinguistic research on this,
we may note a study by Keune [18], who found that in PresentDay Dutch, the greatest
lexical productivity was exhibited by highly educated older men, which also matches
our results on age (unfortunately, we do not have enough data on the education of our
informants to be able to use it as a category in the analysis). Furthermore, Säily and her
collaborators have found that where there is variation in the productivity of certain nom
inal suffixes from Early Modern to PresentDay English, it is typically men who use
them more productively than women [33,38]. Säily links this to men’s more nominal
style, which has been observed in both historical and PresentDay English.

As for social rank, the results vary wildly by time period. This could be due to the
small size of the samples, but it could also reflect the social history of the two periods: in
the seventeenth century, access to education, specialized registers, and new things and
ideas in general was typically only available to the upper and middling ranks, whereas
the eighteenth century saw some improvements in this respect. Be that as it may, what
we can say is that clearly it is not only men and the higher ranks who use new vocabu
lary, which implies that it is important to conduct more studies like ours which do not
focus on published texts alone but which aim to represent a wider section of the popu
lace. In a previous study, too, we found neologisms used by the lower ranks that were
underdocumented in the OED, including Norfolker ‘a Norfolk sheep or cow’, a term
that could merit inclusion in the OED, and an antedating to winterer ‘an animal kept
over the winter’ [35]. We have already submitted some of our antedatings to the OED,
and entries are constantly being improved through ongoing work on the third edition of
the dictionary.

Register, or the relationship between the writer and the recipient of the letter, has
provided us with the most consistent results: it seems that letters between close friends
are the most conducive to the use of new vocabulary. This is in accordance with Wolf
son’s “bulge theory” [41], which posits that a less stable relationship, such as that be
tween statusequal friends, is subject to more negotiation and differs from both intimate
family relationships and socially more distant relationships in terms of language use.
Friends may wish to impress each other and put more effort into generating ingroup
solidarity, which could trigger more creative language use; cf. [34].

What can we say about differences in neologism use between the two time peri
ods represented by our samples? In 1640–1660, we are able to observe the “CivilWar
effect” discussed by RaumolinBrunberg [31] and Lijffijt et al. [20]: the frequency of
neologisms is much greater in this period than in the comparatively more tranquil 1760–
1780, when wars were mostly fought further afield, and many of the 17thcentury words
are either directly or indirectly related to the war. We would argue that this phenomenon
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is not limited to the English Civil War but can be seen as part of what Dixon [6] calls
“punctuated equilibria”, which is the notion that language history is characterized by
periods of relative stability punctuated by external events that cause sudden changes in
the linguistic situation and hence accelerate the rate of linguistic change. Nevalainen et
al. [26] have shown that in Middle English, such punctuating events included the Nor
man Conquest and the Black Death; at the lexical level, the legacy of the conquest shows
up in the many French loanwords in English.

Comparing the most frequent semantic classes of the time periods, while the sam
ples are small and admittedly biased, the change from ‘society » authority’ to ‘society »
leisure’ and ‘the mind » emotion’ may be indicative of a wider change in the styles and
purposes of letterwriting. As noted by Somervell [39], in the eighteenth century “letter
writing conventions became less formal, with their subjectmatter including private as
well as public matters, and letters were becoming an artistic, moral and intellectual liter
ary form”. According to Säily [34, p. 214], “It is possible that letterwriting, at least for
the upper classes in our corpus [i.e., the 18thcentury section of the CEEC], was more
about maintaining and building social relationships and identities than about conveying
information.” While the need to name things has always been one of the functions of
neologism use (e.g. tea, hookah, foundlinghouse), eighteenthcentury letterwriters in
particular seem to delight in using inventive terms to describe people and their actions
(e.g. anecdotemonger, lovee, nambypamby, moonery) or to discuss mutual interests
like literature (e.g. dénouement, sentimental).

7 Conclusions

This paper has studied the users of new vocabulary and the uses to which they put it in
two samples of English letters from the seventeenth and eighteenth centuries. We have
found that while male letterwriters tend to use neologisms more frequently than women,
the eighteenth century seems to have provided more opportunities for women and the
lower ranks to participate in neologism use as well. In both samples, neologisms most
frequently occur in letters written between close friends, which could be due to this less
stable relationship triggering more creative language use. In the seventeenthcentury
sample, we have observed the influence of the Civil War, while the eighteenthcentury
sample appears to reflect the changing functions of letterwriting, as correspondence is
increasingly being used as a tool for building and maintaining social relationships in
addition to exchanging information.

In this study, we have only analysed words that could be mapped to the OED, thus fo
cusing on lexical items that were at some point wellestablished enough in the language
to warrant their inclusion in the dictionary. There are, however, a number of potential
neologisms that are not listed in the OED at all; while some of these may be nonce
words, others could be more established words that have simply been missed by the
OED editors, especially when it comes to the second edition, which was compiled in
the nineteenth and early twentieth centuries. It is a wellknown fact that the eighteenth
century has been less well covered by the OED than the seventeenth century [1], and
so it is perhaps no surprise that we find more of these neologism candidates there. Out
of the words not mapped to the OED, there are 13 viable candidates in the eighteenth
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century sample and only 4 in the seventeenth century. (It should be noted that even if
these words were included in our analysis, the frequency of neologism use would still
be higher in the seventeenth century, supporting our hypothesis of the CivilWar effect.)
While many of them are AngloIndian words used by Mary Boddam and her sister,
Eliza Draper, others are more general formations, such as fellowlabourer, Pelhamized
and soulcheering. Whether these are mere nonceformations could be assessed by track
ing them in large databases of contemporary published texts, like Eighteenth Century
Collections Online [10].

As our quantitative approach has been based on comparing word forms (or strings
separated by spaces) with those occurring earlier in the corpus as well as with the OED,
we are missing many instances of homonyms, conversion, and multiword units. Ac
cording to the OED, however, the most frequent etymology types are borrowing and
derivation [24, p. 351], and we would expect these to be fairly well covered by our ap
proach, so we may in fact have captured the majority of the neologisms in the samples. In
future work, we could nevertheless attempt to improve our coverage of the other means
of wordformation: as an example, it would be relatively easy to automatically compare
bigrams in addition to unigrams to capture more of the compounds.

Despite the improvements in the normalization step [15], normalization of the entire
CEEC is still a problem that is far from solved. While using synthetic data improves low
resourced sequencetosequence models including characterlevel models [13,16], our
experiments with backtranslation on the training data available to us have not yielded
better accuracies. This is due to the fact that our training data comes from a different
distribution and presents variation that is very different from the variation in the CEEC.
The training data comes mainly from authoritative sources, such as historical forms
recorded in the OED or the MED. This means that if any synthetic data is used, it should
be representative of the historical variation in the CEEC itself. This, however, is not an
easy task and it is something to be solved in the future.

In the course of our work, we have learned to ask more focused questions rather than
attempting to analyse the corpus as a whole, as the amount of manual labour required
to identify and classify neologisms is considerable. While neural machinelearning ap
proaches may help with the normalization task necessary for identifying neologisms, it
seems that to fully realize their potential, we would need much more data to be able
to train better models. It is to be hoped that more and more letters and other egodocu
ments will be digitized in the future, as their contents and social representativeness are
of interest to a great number of scholars in the digital humanities.
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Abstract. This paper analyses language users’ participation in real-time gram-
matical change. The question addressed is the extent to which individuals con-
tinue using both the incoming form and the recessive, outgoing form as opposed 
to using one of them categorically. Variable grammars are related to the socio-
linguistic discussion of whether language change is a generational or a communal 
process. Ultimately, they also raise the question of the predictability of real-time 
language change. 

Keywords: language change, variable grammar, S-curve model. 

1 Introduction 

 
The title of this paper was inspired by the distinction between some time-symmetrical 
physical phenomena and the asymmetry or irreversibility of time – “time’s arrow” – 
associated with many others [1]. Applied to the study of long-term language change, 
the distinction raises the hypothetical question of whether we could project the trajec-
tory of a language change back to its beginning once we know its outcome. For an 
empiricist this would be a tall order indeed, not least because of the paucity of historical 
data, but from a modelling perspective the answer can be unequivocal: the trajectory of 
a completed language change is expected to pattern symmetrically over time and hence 
in principle be reversible. The perspective adopted in this paper is that of an empiricist 
working with data collected from a language community that extends from the early 
15th century to the late 1600s. 

This study analyses individual language users’ participation in morphological and 
syntactic changes in English as they unfold in real time over three centuries. The data 
comes from the Corpus of Early English Correspondence [2], which enables a dia-
chronic comparison of the linguistic output of the total of 778 individuals. The study of 
real-time processes of language change allows a closer examination of the question of 
whether linguistic change in progress always follows a symmetrical path of transmis-
sion. This path is expected to form an S-shaped pattern, with time plotted on the hori-
zontal x-axis and frequency of use on the vertical y-axis, showing how the incoming 
variant starts off as a minority form, and then gains momentum, but takes some time to 
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become categorical. This model captures the spread of innovations through populations 
from innovators and early adopters to late adopters to laggards (see Figure 1). 

 

Fig. 1. The diffusion of innovations. With successive groups of consumers/speakers adopting the 
new technology/linguistic feature (in blue), its market share (yellow) will eventually reach the 
saturation level. (Source: Wikimedia Commons. Based on E. Rogers: Diffusion of innovations. 
Free Press, London, NY, USA, 1962). 

The question addressed here is how people who can be identified as categorical users 
of either the incoming or the outgoing form compare and contrast with those who can-
not be categorized as either, i.e., speakers with variable grammars, who are not directly 
accounted for in the S-curve model of change. More specifically, we would like to know 
how many people who participate in an ongoing change can be identified as variable 
language users, as is typically the case with Present-day English grammatical changes. 
The empirical task is then to show how these people pattern with respect to the ongoing 
change along the time axis. 

2 Variable vs. categorical grammar 

My topic of interest is connected with the theoretical issue of variable grammar in the 
course of a language change in progress, and generational as opposed to communal 
change. Sociolinguists would agree that if a change occurs in a single generation (i.e., 
in the childhood of a generation of speakers), it should be abrupt, but the empirical 
evidence we have speaks of a gradual process, although its rate of diffusion may vary 
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a great deal. Moreover, the argument that speakers have either a ‘new’ grammar or an 
‘old’ grammar, but not a variable one, has been shown to be false [3]. Although lin-
guistic forms are apt to become associated with semantic polarities such as formal/in-
formal, older/younger, higher/lower, and local/outsider, we can expect non-polarized, 
variable use with ongoing language change as most speakers can be identified as in-
betweens with respect to these polarities [4]. At the macro-level, these sociolinguistic 
concepts also translate into computational evolutionary models of language change as 
outlined, for example, in [5]. 

These observations have implications for the heuristic value of the S-curve model in 
accounting for empirical processes of change. We may ask how dominant speakers with 
variable grammars are in the successive stages of an ongoing change as opposed to 
those who have categorical grammars, either ‘new’ or ‘old’, as suggested by the logistic 
model. The abstract S-curve is fully symmetrical and hence in theory reversible, but we 
may wonder whether it is fit a description of the trajectories of change based on empir-
ical data. 

3 Data: five processes of change 

The five linguistic processes to be focused on were extracted from a larger dataset and 
consist of morphological and syntactic changes that were in progress in English be-
tween c. 1450 and 1680. They represent different linguistic subsystems and diffused 
throughout the literate social section of the Early Modern English language community. 
As they ran their course during this period, their spread can be visualized by various 
approximations to an S-shaped curve at the aggregate community level [6, 7]. 

The following five changes are analyzed in more detail in this paper. Examples (3) 
and (4) illustrate the use of competing variant forms in the same context. 
 
(my) variable: loss of the nasal in first- and second-person possessive determiners 
 

(1) Myn lord Chanselere come not here sone I come to Lundun (William Paston 
II, 1454; PASTON, I, 155) 

(2) lr~es patents concernyng the Creation of my Erledom, (Edward Stanley, Earl 
of Derby, 1537; DERBY, 130) 

(you) variable: replacement of the second-person subject pronoun ye by the object 
form you 

(3) you knowe for a certenty and a thinge without doubt, that you be bownden 
to obey your souerain lorde your Kyng. And therfore are ye bounden to 
leaue of the doute of your vnsure conscience in refusinge the othe, (Thomas 
More, 1534; MORE, 505) 

(s) variable: generalization of the third-person singular present indicative suffix -s and 
loss of -th 
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(4) lyckewisse your Joyner comendes hime vnto you & sayes he will mack you 
such good stufe & suche good peneworthes as he hoopeth shall weall licke 
you & contente you... (Philip Henslowe, 1593; HENSLOWE, 279) 

(neg) variable: shift from multiple to single negation with indefinites 

(5) he woll not in no maner wise lese your favour (Richard Page, 1482; STONOR 
II, 153) 

(6) it hath bene for that I haue not hade anything to wryt of to your aduaunce-
ment. (Thomas Cromwell, 1523; CROMWELL, I, 313) 

(ing) variable: verbalization of the gerund: loss of the preposition of in the object of 
the gerund 

(7) heyr is dyveres sent to proson for byeng of grayn (Richard Preston, 1552; 
JOHNSON, 1541) 

(8) I promis myselfe the contentment of meeting you; (Lucy Russell, 1614; 
CORNWALLIS, 23) 

4 Method and analysis 

This study draws on the “Quantifying change” project, where we focused on individual 
writers’ participation in real-time linguistic changes in the Corpus of Early English 
Correspondence [8]. The numerical data was retrieved from a database containing the 
778 individual writers’ metadata and frequencies of use of all the linguistic variables 
analyzed. The linguistic information included in this master database had been previ-
ously assembled by members of the project “Sociolinguistics and language change” by 
using regular corpus linguistic techniques [6]. 

As historical data is often sparse and unevenly distributed over time, only periods 
with at least five people were included in each phase of each of the linguistic changes 
analyzed. We then separated potentially variable individuals from those (a) who did not 
provide enough data for a reliable analysis and (b) whose language use was categorical. 
Variable use was based on a minimum of six occurrences of the linguistic variable in 
question: if a person had at least six occurrences, he or she was regarded as a potential 
variable user of the linguistic variable, but a minimum of three instances of both the 
incoming form and the outgoing, recessive form was required for the person to be cat-
egorized as having an actual variable grammar (for more details, see [8]). 

Table 1 presents the duration of the five processes of change, the number of sliding 
40-year subperiods they covered, the number of actual variable users, and the number 
of periods with a variable user majority in the course of the change in progress. The 
table shows that the change of the (ing) variable took the longest to run its course, 240 
years, while the change of the (you) variable was completed in half that time.  
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Table 1. Processes of change, their duration, and number of variable users in the CEEC. 

Analyses (ing) (my) (neg) (s) (you) 

Period of change 
1440–
1680 

1440–
1650 

1460–
1620 

1540–
1680 

1480–
1600 

Sliding 40-year subperi-
ods  

11 10 7 6 5 

Number of actual varia-
ble users 

178 71 61 175 76 

Variable user majority  
in 8/11  
periods 

in 2/10  
periods 

in 2/7  
periods 

in 0/6  
periods 

in 0/5  
periods 

 
Figure 2 diagrams the relative frequency of the number of people with actual variable 

grammars in the various stages of the five ongoing changes. These findings relate the 
number of variable users to the duration of the change, ranging from a rapid pronoun 
change with the fewest variable users (you) to a protracted syntactic change (ing) with 
a large number of people with variable grammars for much of the duration of the 
change. In the latter case, variable users constitute the majority from the mid-course of 
the change onwards. 
 

 
 
Fig. 2. Proportion of individuals with variable grammars in five processes of change. 
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The overall trend is similar in all cases: the most people with variable grammars are 
found in the mid-course of the change in progress. This is also the case with many of 
the language users classified as progressive or conservative who have a variable gram-
mar and use the incoming and outgoing variants side by side [8]. The results of this 
small-scale study therefore agree with the work on present-day languages suggesting 
that variable grammar is of common occurrence in ongoing processes of change at the 
level of individual language users. Its top frequencies coincide with the early and late 
majorities adopting an innovation according to the S-curve model of change shown in 
Figure 1. 

5 Discussion and conclusion 

To return to the question asked in the introduction, can the S-curve model account for 
these empirical findings? The answer would appear to be “yes”, “no”, and “it depends”. 
It is “no” if the model is interpreted in strictly categorical terms and taken to illustrate 
the wholesale adoption of incoming forms by an increasing number of language users. 
Our data show that actual changes in progress are not abrupt and do not progress in a 
categorical manner. On the other hand, the answer could be in the affirmative if we 
assumed an S-curve model that could accommodate variable adoption of innovations 
and the co-occurrence of old and new variants in different proportions. However, the 
ultimate answer to the question is probably undecided: rather than mixing two levels of 
abstraction by comparing descriptive empirical findings with symmetric S-curves we 
should perhaps model the variable reality in its own terms, as is proposed, for example, 
in [9]. Overall, the details of language change cannot be told in a reverse chronology. 
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Tiivistelmä Artikkeli kuvaa Nykysuomen sanakirjan näköisjulkaisun
luontia ja siihen liittyviä työvaiheita. Samalla kuvataan tunnistetut rivi-
kohtaiset tekstit ja tyylit sisältävä latauspaketti. Yhdessä ne mahdollis-
tavat erilaisten sähköisten versioiden ja tutkimusaineistojen luomisen tu-
levaisuudessa, mutta ovat nykyisellään vain yksi askel tässä työssä. Tutki-
mus muodostaa esimerkin sanakirja-aineiston modernista tekstintunnis-
tamisesta ja arvioi tuloksia kriittisesti, mahdollistaen samojen käytän-
töjen soveltamisen muihin vastaaviin materiaaleihin. Kuvatut oikoluetut
aineistot ja tekstintunnistusmallit tullaan julkaisemaan sanakirjan nä-
köisjulkaisun rinnalla.

Avainsanat: Suomen kieli · leksikografia · OCR · saavutettavuus

1 Johdanto

Laajat ajantasaiset sanakirjat ovat osa nykyaikaisen yhteiskunnan välttämätön-
tä perustaa. Tarve suomen sanaston kuvaamiselle on huomattu jo varhain, ja
vuosina 1880–1950 koostettiin noin 4,5 miljoonan sanalipun kokoelma Nyky-
suomen sanakirjan toimittamista varten. Eduskunnan vuonna 1927 tekemästä
aloitteesta näiden aineistojen pohjalta julkaistiin vuosina 1951–1961 kuusiosai-
nen Nykysuomen sanakirja, jossa on yli 200 000 hakusanaa [1,2,3,4,5,6]. Tämän
jälkeen sanastotyö on jatkunut, ja 1950-luvun sanasto on jo monin osin van-
hentunut. Tällä hetkellä Kielitoimiston sanakirja [7] on 100 000 hakusanallaan
modernia suomen kieltä parhaiten kuvaava jatkuvasti päivittyvä lähde. Yhdessä
niiden voi nähdä muodostavan laajan ja kattavan kuvauksen 1900-luvun suomen
kirjakielestä. Tätä täydentävät Suomen murteiden sanakirja [9] sekä Vanhan kir-
jasuomen sanakirja [8], jotka molemmat ovat nykyään sähköisiä julkaisuja. Näi-
den kahden sanakirjan XML-muotoiset latauspaketit ovat saatavilla avoimesti
CC-BY-lisensoituina.

Nykysuomen sanakirja ei ole ollut aiemmin saatavilla sähköisessä muodossa,
mutta maaliskuussa 2021 Kotimaisten kielten keskus julkaisi siitä digitaalisen
näköisjulkaisun Kotimaisten kielten keskuksen verkkojulkaisuja -sarjassa.3 Saa-
vutettavuusdirektiivin vaatimukset täyttävät PDF-tiedostot ovat nyt kaikkien
käytettävissä, mutta näköisjulkaisua itseään ei ole lisensoitu täysin avoimesti.

3 https://www.kotus.fi/nykysuomensanakirja
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Sana-artikkeleja sisältävät digitoidut kuvatiedostot ja automaattisesti tunniste-
tut tekstit ja tyylit sisältävät tiedostot tullaan kuitenkin julkaisemaan erikseen
avoimesti lisensoituna latauspakettina. Tässä artikkelissa kuvataan tämän jul-
kaistun ja julkaistavan aineiston tekstintunnistusprosessi. Oikoluettu osuus ai-
neistosta ja käytetyt tekstintunnistusmallit muodostavat osan latauspakettia,
ja mahdollistavat niiden parantamisen ja tarkemman rakenteistamisen, joka ei
itsessään kuulunut nyt tehdyn työn tavoitteisiin.

2 Aiempi tutkimus

Työ on jatkoa aiemmille julkaisuille yksittäisten kielellisesti poikkeuksellisesti
haastavien aineistojen käsittelystä nykyaikaisin menetelmin. Erityisenä alan pio-
neerina voidaan pitää Jack Rueteria, jonka aiemmat tutkimukset ovat jo var-
hain tuoneet uutta tietoa erityisesti morfologisten analysaattoreiden käytöstä
tekstintunnistuksessa [28], minkä lisäksi hän on julkaissut ja alkanut avata koh-
ta vuosikymmenen tällaiselle työlle keskeistä aineistoa eri kielillä (katso mm.
[24,25,26]). Viime vuosina vastaavia oikoluettuja aineistoja on julkaistu laajem-
minkin [18,21], ja osasta on alettu muodostaa korpuksia [17] sekä puupankkeja
[19]. Tekstintunnistuksesta alkavalla työllä voi siis osoittaa olevan kauaskantoisia
vaikutuksia, ja tällaiset materiaalit otetaan nopeasti uuden tutkimuksen raaka-
aineiksi. Aiempia tutkimuksia edustaa myös Siperian alkuperäiskielten tekstin-
tunnistuksen eteen tehty työ [16] sekä yhtenäiselle pohjoiselle aakkostolle laadi-
tut tekstintunnistusmallit [20].

Työn tavoitteisiin liittyvät läheisesti myös jo tunnistetun tekstin korjauksen
menetelmät ja niiden tutkimus [13,12]. Tähän Helsingin yliopistossa tehdyn työn
jatkumoon sisältyy runsaasti erityisesti historiallisiin teksteihin keskittyvää tut-
kimusta [10,11]. Aiempi tutkimus ei kuitenkaan ole keskittynyt nimenomaisesti
sanakirjojen tekstintunnistamiseen, johon liittyy hyvin erityisiä haasteita.

Yksi sanakirjojen erityispiirteistä on niiden sivulta toiselle erittäin yhdenmu-
kaisena toistuva rakenne. Sisältö koostuu sana-artikkeleista, joissa toistuvat tie-
tyt rakenteelliset elementit hakusanakohtaisesti laajuudeltaan vaihdellen. Sana-
artikkelit on myös järjestetty aakkosittain. Tästä johtuen tietyllä tyylillä ja al-
kukirjaimella alkavia rivejä ei ole kuin tietyssä osassa teosta. Samanaikaisesti
aineiston jakaminen riveihin ja palstoihin kuvaa sisältöä hyvin puutteellisesti, ja
hyvä lähtökohta työlle olisikin esimerkiksi sana-artikkelien erottaminen jo sivun
tekstialueita tunnistettaessa. Haettavan näköisjulkaisun kannalta tämä ei ollut
keskeistä, joten tässä kuvatussa työssä työskenneltiin pääasiassa rivitasolla.

3 Digitoidun aineiston käsittely

Digitoidut kuvatiedostot tunnistettiin aluksi Tesseract-ohjelmalla [29] (versio
4.1.1.) suomenkielistä tekstintunnistusmallia käyttäen. Saavutettu laatu ei ol-
lut kovin korkea, mutta Tesseractin tekstialueiden tunnistus oli erittäin tarkka,
erityisesti rivikohtaisten alueiden osalta. Valitettavasti Tesseract pilkkoi palstat
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pienempiin alueisiin, jotka eivät vastanneet yksittäisiä sana-artikkeleita. Käy-
tännössä palstat itsessään olivat yhdenmukaisesti erillä toisistaan, yksittäisiä
poikkeuksia lukuun ottamatta. Nämä poikkeukset korjattiin käsin teosten lop-
putarkistamisen yhteydessä.

Tesseractin tunnistamat rivit muutettiin Page XML -formaattiin [22], joka
vietiin Transkribus-ohjelmaan [14]. Transkribus tarjoaa erinomaisen ympäristön
oikoluvulle ja eri polygonien korjaamiselle käsin, joten siinä oli vaivatonta tar-
kistaa yksittäisiä sivuja jokaisesta teoksesta. Myös lopullisen PDF-version en-
simmäinen versio luotiin Transkribuksesta käsin.

Oikoluettujen rivien avulla tekstintunnistusta alettiin mallintaa Calamari-
ohjelmaa käyttäen [30]. Tätä toistettiin siihen asti, että saavutettu laatu al-
koi olla korkea ja tasainen. Viidenkymmenen oikoluetun sivun jälkeen siirryttiin
vaiheeseen, jossa yksittäisten sivujen sijasta tunnistettiin koko aineisto, ja sii-
tä valittiin jokaisesta osasta huonoiten tunnistuvia rivejä perustuen Calamari-
ohjelman arvioon merkkikohtaisesta tarkkuudesta. Rajana käytettiin sitä, että
jokaisen rivin täytyi sisältää ainakin yksi tai useampi alle 50% todennäköisyy-
dellä oikein tunnistettu kirjain.

Näin menetellen pystyttiin keskittämään oikoluvun resursseja juuri näihin
harvinaisiin merkkeihin, joita malli ei ollut vielä oppinut vaadittavalla tarkkuu-
della. Vastaavaa asteittain hankalampiin kohteisiin etenevää oikolukutyyliä olisi
voinut jatkaa pidemmällekin, mutta nyt tämä lopetettiin vaiheessa, jossa tunnis-
tamatta jääneet kirjaimet eivät pääsääntöisesti olleet harvinaisia erikoismerkke-
jä. Ensimmäisessä vaiheessa tämä koski erityisesti harvinaisia taivutustyyppe-
jä, joiden yläindeksiin merkittyjä numeroita ei vielä ollut kertynyt tarpeeksi.
Yläindeksin runsas käyttö on yksi kyseisen sanakirjan erityispiirteistä. Kuva 1
havainnollistaa yläindeksejä 4 ja 64.

Kuva 1. Esimerkki sanojen ostrakismi ja ostrakismos taivutusnumeroista

On hyvin mahdollista, että kaikkein harvinaisimmat taivutustyypit tuotta-
vat yhä ongelmia. Jos tekstintunnistusta haluttaisiin parantaa vielä lisää, voisi
olla mahdollista tehdä taivutustyyppikohtainen oikoluku, jossa jokaisesta taivu-
tustyypistä valittaisiin esimerkiksi sata riviä. Nyt on kuitenkin saavutettu laatu,
jossa suurikaan uusien rivien oikoluku ei välittömästi paranna tekstintunnistuk-
sen tasoa. Parannuksia voidaan kuitenkin tehdä yksittäisten merkkien osalta.
Iteratiivinen oikolukuprosessi, joka etenee kokonaisista sivuista osin satunnai-
sesti valittuihin riveihin, ja lopulta perustuu tietoon yksittäisten merkkien on-
gelmista, vaikuttaa hyvin toimivalta menetelmältä laajojen teosten tekstintun-
nistusmallien luomiseen. Nykysuomen sanakirjassa on yli 600 000 riviä, joten
oikoluvun suunnitelmallisuus oli tärkeää. Kaikkiaan oikoluettu aineisto on laa-
juudeltaan 8301 riviä. Tällä saavutettu tekstintunnistuksen virheprosentti on
0.36%, joten PDF-muotoisen näköisjulkaisun tarkkuus on samassa luokassa.
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Yläindeksin lisäksi kirjassa käytettyjä tyylikeinoja ovat lihavointi, kursiivi
ja kapiteelikirjaimet. Nämä ovat äärimmäisen tärkeitä tietoja tekstin rakenteen
kannalta. Tyylien tunnistamisessa hyödynnettiin keinoa, jota on sovellettu hil-
jattain Daniel Sanderin Wörterbuch der Deutschen Sprache -teoksen digitoinnis-
sa [23]. Näin saavutettu TEI-representaatio [23, 35] vaikuttaisi soveltuvan erit-
täin hyvin myös Nykysuomen sanakirjan rakenteistamiseen, ottaen huomioon,
että vastaavia rakenteita on jo hyödynnetty suomalais-ugrilaisten kielten sanas-
totyössä [27]. Erityisen tärkeä metodologinen oivallus tässä aiemmassa työssä on
ollut sanakohtaisen äänestysalgoritmin käyttö, jolla jokaisen sanan kirjasintyyli
on voitu ennustaa hyvin tarkasti. Käytännössä tämän soveltaminen Nykysuo-
men sanakirjaan on melko suoraviivaista, sillä erolla, että osa tyyleistä voi tässä
tekstissä vaihtua kesken sanan. Koska näin tapahtuu vain yläindeksin kohdal-
la, joka alkaa sanan lopussa ja liittyy yleensä numeromerkkien alkamiseen, voi
tämän kuitenkin mallintaa ikään kuin tässä olisi myös sanaraja.

Havainnollistamme seuraavalla esimerkillä kuinka tyylitunnistetusta tekstis-
tä voidaan päästä rakenteistetumpaan versioon. Kuvan 2 rivi sisältää kolmea eri
muotoilua.

Kuva 2. Esimerkki tyylejä sisältävästä rivistä

Rivin teksti on mahdollista esittää merkkijonona tojen pohjalla koskenn. -
il|ta s. illan alku-, joka on mitä tekstintunnistusmalli palauttaa. Sanoihin liit-
tyvät tyylit puolestaan voi kuvata merkkijonona xxxxx xxxxxxxx CCCCCCCC
BBBBBB II xxxxx xxxxx, tai sanatasolla voimme ilmaista, että rivillä on sanoja
muotoiluin normaali, normaali, kapiteelit, lihavointi, kursiivi, normaali ja nor-
maali. Käytetyt neuroverkot hyväksyvät minkä tahansa suhteen pikseleiden ja
käytettyjen merkkien välillä, mutta helposti muistettavat symbolit on valittu
tähän selkeyden vuoksi. Konventiot dokumentoidaan myös latauspakettiin.

Kun sanakohtaiset muotoilut ovat tiedossa on jokainen sana mahdollista ym-
päröidä erilaisilla rakennetta kuvaavilla elementeillä.

to jen poh ja l l a <c>koskenn.</c> <b>−i l | ta</b> <i>s .</ i> i l l a n alku−

Tästä asusta on vielä matkaa täysin rakenteistettuun lopputulokseen, mut-
ta se tuo tämän huomattavasti lähemmäksi. Sanakirjan jokainen sivu noudattaa
samaa palstajakoa, ja rivien sijainneista on helppo selvittää niiden lukujärjestys,
minkä mukaan ne on nyt järjestetty myös latauspaketissa. Suurin haaste tälle on
rivien täydellisen tunnistuksen varmistaminen, johtuen rivien valtavasta määräs-
tä, ja yksittäisiä puutteita on varmasti jäljellä. Koska rivi on kuitenkin pelkkä
tietty alue kuvan polygonissa, on sen koordinaatteja helppo muuttaa. Aineis-
ton avoin lisensointi mahdollistaa tällaisten virheiden myöhemmän korjaamisen.
Tyylikohtaisia tietoja ei viety sanakirjaan, sillä tavoitteena oli tekstintunnistettu
PDF-tiedosto. Oikoluetut ja tunnistetut tyylitiedot ovat kuitenkin mukana la-
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tauspaketissa. Tyylien suhteen saavutettu virheprosentti on 1.52%, ja suurin osa
virheistä koostui tunnistamatta jääneistä merkeistä, ei siis väärin tunnistetuis-
ta tyylikohtaisista kirjaimista. Tyylimallin oikoluetun aineiston laajuus on 5062
riviä kattaen sivuja kaikista kuudesta osasta. Tyylimallin pienempi koko johtui
tyyleihin tehtävän annotointityön hitaudesta – mainittakoon myös, että kaikki
tyylimallin rivit ovat myös tekstintunnistusmallissa tekstisisältönsä puolesta.

4 Saavutettava näköiskappale

Nykysuomen sanakirjan PDF-muotoinen digitaalinen näköiskappale on tekstin-
tunnistettu yllä kuvatuin menetelmin. Jokaiseen tiedostoon on tehty Adobe Ac-
robat Pro -ohjelmalla automaattinen tekstielementtien luokittelu, minkä jälkeen
ne on tallennettu optimoituina PDF-tiedostoina. Optimointi muutti käytännös-
sä tekstielementtien tagien tallentamistapaa, ja pienensi PDF-tiedostoja huo-
mattavasti. Tiedostojen käyttö testatusti onnistuu myös ruudunlukulaitteilla,
joten ne voidaan laskea saavutettavuudeltaan vähintään kohtuullisiksi. Tiettyjä
puutteita on silti yhä löydettävissä, ja esimerkiksi sivulta toiselle navigoides-
sa joutuu ainakin tietyillä ruudunlukijoilla pakottamaan sivunvaihdon erikseen.
Tälle ei tässä vaiheessa löydetty parempaa ratkaisua. Saavutettavuuden kannal-
ta paras vaihtoehto tuleekin olemaan kokonaan rakenteistetun sähköisen version
luominen, josta erilaiset haut ja suodatukset onnistuvat vaivatta.

Tekstintunnistuksen tarkkuus on erittäin korkea. Sitä arvioidessa on myös
otettava huomioon, että oikoluettavaan aineistoon on erityisesti sisällytetty haas-
tavia rivejä. Tämä laskee mallin kokonaistarkkuutta testatessa, mutta varmistaa
realistisemman ja yhdenmukaisemman tarkkuuden koko aineistossa.

Aineiston käsittelyssä tehtiin muutama tekninen ratkaisu, jotka on huomioi-
tava myös jatkokäytössä. Erilaiset viivat on yhdenmukaistettu yksinkertaisik-
si väliviivoiksi. Oikoluetussa materiaalissa ne ovat erillään, mutta koska järjes-
telmä ei tunnistanut niiden eroa tyydyttävällä tavalla, ei tätä eroa huomioitu
PDF-tiedostossa. On kuitenkin selvää, että myöhemmän rakenteistamisen kan-
nalta tämä ei ole ihanteellinen ratkaisu. Lainausmerkit on tarkoituksella tuotet-
tu yhtenä tai kahtena heittomerkkinä, mikä johtuu Calamari-ohjelman sisäisestä
normalisoinnista. Käytännössä tämänkin eron voisi säilyttää eri versioissa niin
haluttaessa. Yksittäisten erikoismerkkien suhteen on varmasti runsaasti perus-
teltuja vaihtoehtoja, eivätkä nykyiset valinnat ole välttämättä täydellisiä. Saa-
vutettavuuden kannalta olisi syytä huomioida erityisesti se, kuinka eri merkit
toimivat ruudunlukijoilla.

Muun käsittelyn jälkeen tiedostoihin on luotu myös kirjainkohtaiset kirjan-
merkit PDF-tiedostojen navigointia helpottamiseksi. Tämän käytettiin pikepdf
Python-kirjastoa.4

4 https://github.com/pikepdf/pikepdf
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5 Jäljelle jääneet puutteet ja työvaiheet

Yksi näin luotujen PDF-tiedostojen puutteista on niiden suuri koko. Käytännös-
sä tämä aiheutuu niihin sisällytettyjen kuvatiedostojen suuresta koosta. Paras
keino pienentää tiedostoja olisikin esimerkiksi kuvien binarisointi. Sitä ei tehty
tässä vaiheessa, sillä tekstintunnistuksen kannalta alkuperäinen harmaasävyku-
va oli paras vaihtoehto. Binarisointi voisi haitata tiettyjen voimakkaasti häivet-
tyneiden merkkien lukua. Koska tekstiä ei ole nyt kokonaisuudessaan oikoluettu,
ei tällainen mahdollisesti luettavuutta estävä toimenpide ole välttämättä toivot-
tu. Teknisesti tekstintunnistuksen yhdistäminen esimerkiksi binarisoituihin si-
vuihin olisi täysin mahdollista, ja onkin yksi lisätyötä tarvitseva toimenpide.

Vaikka rivit ovat tunnistuneet yleisesti ottaen oikein, on tilanteita, joissa
niihin liittyy ongelmia. Yksittäisissä kohdissa rivi on joko jakaantunut kahteen
osaan tai pieni osa siitä puuttuu. Erityisesti jälkimmäiset tilanteet vaikuttavat
erittäin harvinaisilta. Tämä kuitenkin vaikuttaa palstojen rakenteistamiseen, jo-
ten mahdolliset poikkeukset rivien sijainneissa on huomioitava jatkokäsittelyssä.
Myös sivujen yläreunassa olevat sivunumerot ja kirjainvälin lyhenteet on usein
tunnistettu samaksi tekstialueeksi. Tämä on käytetyn alueidentunnistusmallin
ominaisuus, eikä sitä korjattu erikseen, mutta sen vaikutus esimerkiksi sivunu-
meroiden tunnistamiseen on hyvä huomioida.

Tiettyjen merkkien harvinaisuus aineistoissa aiheuttaa niiden epävarman
tunnistuksen. Niiden tunnistuminen on mahdollista, sillä niiden sisällyttämiseen
malliin kiinnitettiin runsaasti huomiota. Silti varma tunnistustarkkuus vaatisi
jokaisesta merkistä useamman esimerkin eri konteksteissa. Tietyistä merkeistä
emme voi olla varmoja, esiintyvätkö ne kirjassa edes useampia kertoja. Näin ol-
len erityisesti harvinaisten suomen kirjakielelle vieraiden foneettisten merkkien
tarkistus tulee vaatimaan työtä myös tulevaisuudessa. Mainittakoon, että jäl-
jelle jääneet virheet ovat usein melko pieniä, ja esimerkiksi merkki ū tunnistuu
ajoittain merkkinä u tai ü. Tämä on puute, muttei välttämättä kriittisesti rajoi-
ta kirjan käytettävyyttä. Yksittäisillä sivuilla on myös erilaisia tahroja, joiden
osalta tekstintunnistus täytyisi tarkistaa kirjan toisesta kappaleesta.

Muita ongelmia tuottaneita merkkejä voivat olla sellaiset, jotka esiintyvät
tekstistä äärimmäisen harvoin. Rajana voidaan pitää, että yksittäisin merkin
täytyy esiintyä harjoitusaineistossa ainakin muutamia kertoja, jotta malli voisi
edes teoriassa tunnistaa sitä. Tällaisesta erittäin harvinaisesta merkistä voimme
ottaa esimerkiksi astronomisen konjunktion symbolin. Se ei välttämättä esiinny
kirjasarjassa kuin kerran. Toisaalta tätä on mahdoton todistaa, ennen kuin koko
teos on oikoluettu. Nyt tällaisten harvinaisten merkkien paikalle on laitettu oikea
Unicode-merkki.

Kuva 3. Esimerkki konjunktion symbolin käytöstä
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Hieman useamminkin esiintyvä harvoin esiintyvä merkki voi olla erityisen
altis tunnistuksen horjunnalle, jos painojäljessä on pienintäkään kulumaa tai
vaihtelua. Valitettavasti juuri harvinaisten merkkien kohdalla tällainen on yleis-
tä. Tästä esimerkkinä voidaan ottaa sanan mohair artikkelin ensimmäinen rivi,
jossa švaa itse asiassa oli tunnistunut oikein, mutta näemme Calamari-mallin
arviosta, ettei kovin varmasti.

Kuva 4. Ensimmäinen rivi sana-artikkelista mohair

Esimerkkinä epäonnistuneesta tunnistuksesta voimme ottaa sanan monsig-

nore artikkelin Kuvassa 5, jossa kirjain ō on tunnistunut kirjaimena ö, kuten
jo yllä mainittiin yleisenä ongelmana. Näemme tässä myös poikkeuksellista ku-
lumaa pituusmerkin kohdalla, mikä on osaltaan voinut vaikuttaa tunnistuksen
lopputulokseen.

Kuva 5. Sana-artikkeli monsignore

Vielä laajemmalla oikoluennalla, jossa erityisesti keskityttäisiin tällaisiin on-
gelmallisiin riveihin, olisi mahdollista parantaa tunnistusta entisestään. Koska
ääntämisohjeita sisältäviä näitä rivejä on teoksissa rajallinen määrä, voisi käsin
tehtävän korjauksen ulottaa erityisesti näihin riveihin.

Yksi keskeinen jatkokäytön toimenpide koskee eri teoksissa olevien korjauslis-
tojen sisällyttämistä itse tekstiin. Ne voisi esimerkiksi lisätä sähköiseen versioon
kommentteina, ja ottaa huomioon rakenteistetussa verkkoversiossa. Näin ollen
sähköinen versio ei olisi näköisjulkaisu, kuten nyt julkaistut PDF-versiot, vaan
toisi yhteen julkaistut aineistot alkuperäisten tekijöiden tarkoittamien korjaus-
ten kera.

Sarjan viimeisessä niteessä [6, 777-810] on myös laaja Täydennyksiä-osio.
Voi ajatella, että rakenteistetussa versiossa nämä täydennykset voitaisiin vie-
dä oikeille paikoilleen artikkelien sekaan, maininnalla niiden täydennyksellisestä
roolista ja sijainnista kuudennessa niteessä. Nykysuomen sanakirjahan on valmis
työ, johon ei voi tehdä muutoksia. Yllä kuvattujen toimien avulla voisi kuitenkin
muodostaa verkossa olevan rakenteistetun Nykysuomen sanakirjan digitaalinen
edition, johon nyt tehdyn työn toivotaan johtavan.
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6 Aineiston jatkokäytön mahdollisuuksista

Nykysuomen sanakirjan sähköisillä versioilla tulee eittämättä olemaan merkittä-
vä rooli suomen kielen tutkimuksessa 2000-luvulla, kuten sen painetulla versiolla
on ollut edeltävällä vuosisadalla. Aineisto tarjoaa rajattomasti mahdollisuuksia
erityisesti sanaston muuttumisen tutkimukseen. Samanaikaisesti jatkuvasti pa-
remmin saataville tulevat korpukset esimerkiksi suomenkielisistä sanomalehdistä
[15] ja kirjallisuudesta 1900-luvulla mahdollistavat eri aikoina tehdyn sanakirja-
työn tarkastelun myös näiden aineistojen valossa. Erityisesti sanakirjan tekovai-
heessa syntyvä sanasto on voinut vakiintua eri muodoissa, mutta ehkä sanakirja
on itse voinut vakiinnuttaa tiettyjen sanojen käyttöä. Tätä voisi tutkia vertai-
lemalla kilpailevien varianttien frekvenssiä esimerkiksi vuositasolla. Myös Ny-
kysuomen sanakirjan laaja aihealueittainen luokittelu voi mahdollistaa tarkan
alakohtaisen terminologian muutosnopeuksien vertailun.

7 Yhteenveto

Suomessa 1900-luvun aikana julkaistujen sanakirjojen digitointi ja rakenteista-
minen on yksi niistä tehtävistä, joille tulevien vuosikymmenten tutkijat tulevat
väistämättä omistamaan runsaasti aikaansa. Tärkeimmät suomenkieliset sana-
kirjat alkavat olla sähköisesti saatavilla, mutta toisin on esimerkiksi suomalais-
ugrilaisista kielistä tehtyjen sanakirjojen kohdalla.

Nykysuomen sanakirjan näköisjulkaisun tekstintunnistus osoitti, että erit-
täin korkealaatuinen jälki on mahdollista saavuttaa kohtuullisella vaivalla. Eni-
ten ongelmia aiheutuukin rivien ja muiden alueiden tunnistuksesta, ja kehitys
tällä saralla olisi erittäin toivottavaa. Sanakirja tarjoaa aineistona omanlaisia
haasteitaan, muttei mitään sellaista, mistä aiheutuisi ylitsepääsemättömiä on-
gelmia. Näin ollen vastaaviin hankkeisiin on erittäin suositeltavaa ryhtyä myös
muiden julkaistujen vastaavien aineistojen kohdalla.

On myös mainittava, että Nykysuomen sanakirjaan liittyy laaja kortistoai-
neisto, jota ei ole digitoitu. Myös tällaisten aineistojen jatkokäytön mahdolli-
suuksia on äärimmäisen tärkeä selvittää. Samanaikaisesti ainoastaan tällaisten
aineistojen jatkuva kehittäminen ja avoin julkaisu varmistaa, että materiaalit
hyödyttävät näiden suomen puhujia, tutkijoita ja muita käyttäjiä parhaalla mah-
dollisella tavalla.
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Kantasaamen *-(e̮)hče̮-frekventatiivijohtimen 

edustuksesta nykyisissä saamelaiskielissä 

Eino Koponen1 ja Juha Kuokkala2[0000-0002-7676-7473] 

1 Oulun yliopisto 
2 Helsingin yliopisto 

Abstract. A survey of Saami *-(e̮)hče̮ frequentative verbs is made based on dic-
tionary data from all Saami languages. The analysis of their base verbs shows 
that in most of the languages, the frequentative derivatives are not restricted to 
*ē-stem bases as in North Saami; specifically in Skolt and Kildin Saami, the 
derivational type seems to be productive on *e̮- and *ō-stems as well. 

Keywords: Saami languages, verbal derivation, frequentative verbs. 

1 Johdanto 

Artikkelissa selvitämme kantasaamen *-(e̮)hče̮-asuun palautuvan frekventatiivi-
johtimen esiintymisedellytyksiä eri saamelaiskielissä. Aiemmissa saamen johto-opin 
yleisesityksissä (esim. Korhonen 1981; Sammallahti 1998) näkökulma on yleensä 
ollut varsin pohjoissaamekeskeinen ja aihetta käsittelevässä E. Itkosen artikkelissa 
(1980) itäsaamekeskeinen, joten kattavammin saamelaiskieliä edustava aineisto 
tuottaa aiheesta luotettavamman ja mahdollisesti jopa aiemmasta poikkeavan koko-
naiskuvan. Tutkimuksemme osoittaakin, että johdostyyppi ei juuri missään muualla 
kuin pohjoissaamessa rajoitu täysin *ē-vartaloisiin kantaverbeihin, ja erityisesti 
koltan- ja kildininsaamessa johdostyyppi on produktiivinen myös kantaverbin ollessa 
*e̮- tai *ō-vartalo. 

Artikkelin tutkimuskysymyksiä ovat:  

1. Kuinka paljon *-(e̮)hče̮-johdoksia eri saamelaiskielistä on merkitty muistiin? 
2. Mitkä johdoksista ovat saamelaiskielissä laaja- ja mitkä suppealevikkisiä? 
3. Minkälaisia rajoituksia johdosten kantasanoilla on, ja eroavatko rajoitukset 

kielittäin?  
4. Mitä morfofonologisia muutoksia kannassa johtimen edellä esiintyy?  

Tutkimuksen aineistolähteinä ovat saamelaiskielten sanakirjat. Johdosten kokoami-
sessa olemme käyttäneet apuna sekä valmiiksi digitaalisessa muodossa olevia sana-
kirjoja ja tietokantoja että itse tutkimustarkoituksiin digitoimiamme sana-aineistoja. 
Tarkastelumme lähtökohtana on Jack Rueterin, Khalid Alnajjarin ja Mika Hämäläisen 
suunnittelema ja toteuttama koltansaamen Veʹrdd-tietokanta,1 joka useimmille 

 
1 Toteutuksesta tarkemmin Alnajjar & al. 2020. 
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johdoksille näyttää myös niiden kantasanan. Frekventatiivijohdoksista kokoamamme 
aineisto on taulukkomuodossa artikkelin liitteenä. Artikkelissa ja taulukossa käytetyt 
aineistolähteiden lyhenteet on selitetty artikkelin lopussa. 

2 Aineiston analyysi 

2.1 Yleistä 

Eri saamelaiskielistä löytyneiden *-(e̮)hče̮-frekventatiivijohdosten kantaverbejä on 
aineistossa yhteensä 244. Johdoksia esiintyy kaikissa saamelaiskielissä, ja löytyneiden 
johdosten lukumäärä kielittäin korreloi sen kanssa, miten suuri aineisto kyseisestä 
kielestä on ollut käytettävissämme. Eniten johdoksia on löytynyt pohjoissaamesta 
(109) ja seuraavaksi eniten koltansaamesta (88). Kildininsaamen (78) ja inarinsaamen 
(72) aineistossa johdoksia on enemmän kuin piitimensaamen (44), luulajansaamen 
(36) ja eteläsaamen (35) aineistossa. Vähiten on johdoksia löytynyt turjansaamen (10) 
ja uumajansaamen (7) suppeista aineistoista. Suuri osa johdoksista on kirjattu vain 
yhdestä tai kahdesta saamelaiskielestä, mutta erityisesti *ē-vartaloisista monilla on 
(ainakin potentiaalisia) vastineita laajemminkin. Johdoksia, jotka tunnetaan vähintään 
8 kielestä, ovat čálašit ’viillellä’, gáskkašit ’pureskella’, gálašit ’kahlata’, geasašit 
’vedellä’, mávssašit ’maksella’, oađašit ’uinailla’, buolašit ’palaa’, vuorddašit 
’odotella’ ja váccašit ’kuljeksia’, joista viimeisenä mainittu tunnetaan kaikista 10 
saamelaiskielestä. 

Seuraavassa erittelemme tarkemmin eri vartalotyyppeihin kuuluvien kantaverbien 
edustumista johdoksissa. Koska aiemmassa kirjallisuudessa (mm. Korhonen 1981: 
337–338, piitimensaamen osalta Ruong 1943: 118–120) huomiota on saanut lähinnä 
yleinen tyyppi, jossa kantaverbi on *ē-vartaloinen ja johtimen alussa on satelliitti-
vokaali *e̮ (Po addit ’antaa’ → attašit ’annella’), otamme käsittelyn pohjaksi siitä 
poikkeavia sananmuodostusmalleja sisältävän koltan- ja kildininsaamen aineiston ja 
vertaamme tätä muiden saamelaiskielten aineistoihin. 

2.2 Koltan- ja kildininsaamen johdokset 

Koltansaamen Veʹrdd-tietokannassa on 34 verbiä, joiden infinitiivimuodossa on kaksi 
jalkaa ja niistä jälkimmäinen on -čed. Toisen jalan alussa oleva konsonantti č on 
(lukuun ottamatta muutamia poikkeuksia, joista enemmän tuonnempana) johdinaines, 
joka muodostaa frekventatiivisia eli tekemisen toistuvuutta2 ilmaisevia johdoksia 
vartaloltaan kaksitavuisista kantaverbeistä. Johdin liittyy e-vartaloisen kantaverbin 
heikkoasteiseen vartaloon, jonka keskusvokaali on (kantaverbin infinitiivimuodosta 

 
2 Puheena oleva saamelaiskielten johdin voi verbi- ja kielikohtaisesti modifioida kantaverbin 

merkitystä muullakin tavoin. Israel Ruongin (1943: 118–120) mukaan johtimen piitimen-
saamelaisen vastineen merkitys voi olla myös diminutiivinen, perduratiivinen (= kontinu-
atiivinen) tai resiprookkinen. – Johtimen suhteesta suomen johtimeen (kulje)ksi-, (kanne)ksi- 
ks. E. Itkonen 1980: 29–35, Korhonen 1981: 337–338, Sammallahti 1998: 92, Koponen 
2013: 136–137. 
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poiketen) palataalistumattoman jalan korkea vokaali.3 Tällaisia ovat čõõckčed ʼteniä 
(porosta)ʼ (kv. čâʹcǩǩed ʼiskeä, lyödä, heittääʼ),4 jaausčed ’riisuskella’ (kv. jäʹhssed), 
jiâlčed ’elellä’ (kv. jieʹlled), joođčed ’kuljeskella’ (kv. jååʹtted), juurdčed ’ajatella’ 
(kv. juʹrdded), kaattčed ’peitellä’ (kv. käʹtted), kooddčed ’tappaa’ (kv. kåʹdded), 
kooʒʒčed ’valvoskella’ (kv. kååʹcced), kõõlvčed ’sirotella’ (kv. kâʹlvved), kuõddčed 
’kanniskella’ (kv. kueʹdded), ǩiirdčed ’lennellä’ (kv. ǩeʹrdded), looggčed ’longottaa’ 
(kv. låʹǧǧed), njõõddčed ’maistella’ (kv. njâʹdded), piâstčed ’päästellä’ (kv. 
peäʹstted), puuštčed ’pudistella’ (kv. puʹštted), saattčed ’saatella’ (kv. säʹtted), 
suustčed ’nuuhkia’ (kv. suʹstted), tooidčed ’huuhdella’ (kv. tåiʹdded), vaaʒʒčed 
’käveleskellä’ (kv. väʹʒʒed), vuõjčed ’ajella’ (kv. vueʹjjed), vuõttčed ’seurailla’ (kv. 
vueʹtted), vuõrdčed ’odotella’ (kv. vueʹrdded), õõpsčed ’haistella’ (kv. âʹpssed). 
Vaikka asia ei Veʹrddistä ilmene, johtosuhteeltaan samanlaisia ovat myös verbit 
kõõšnčed ’aivastella’ (kv. kâʹšnned), tiâddčed ’painella’ (kv. teäʹdded), vuåstčed 
’ostella’ (kv. vuäʹstted), ja näihin rinnastuu vielä vaardčed ’horjua ennen kaatumista’, 
jonka kantaverbi väʹrdded* tunnetaan vain kildininsaamesta.5 

Verbi kaađčed ʼepäilläʼ on mitä ilmeisimmin virheellinen muoto pro kaaddčed, vrt. 
käʹdded ʼepäilläʼ, kaaddčõõttâd id. Verbi ruundčed ʼrynnistää (liikkeelle)ʼ voi olla 
frekventatiivijohdos verbistä *ruʹndded (vrt. Po rundit ʼhinata, raahataʼ) ja sen 
synonyymi rånttčed (? < ronddčed) saman verbin variantista *ronddad (ks. TI 450). 
Verbille ooldčed ʼohjata (esim. venettä)ʼ (TI 317) ei tunneta kantasanaa, rinnakkais-
johdoksia eikä vastineita muista saamelaiskielistä. Jos sanan alkuperäisempi asu olisi 
*õõldčed, kyseessä voisi kenties olla frekventatiivijohdos verbistä *âʹldded tai 
*õlddâd, vrt. Ko âlddned ʼlähestyäʼ, Po aldat id. 

Verbillä maatkčed ’matkustella’ (TI 244) on vastine pohjoissaamessa (mátkkašit) 
ja inarinsaamessa (mađhašiđ; EI 2375.4), mutta kuten viimeksi mainitun äänneasu 
osoittaa, kyseessä ei alkuaan ole -č(ed)-johdos vaan -š(ed)-johdos. Kantasanaltaan ja 
muutenkin hämärä on hârppčed ’mököttää’; sekin voinee olla alkuaan -š(ed)-johdos 
(vrt. kuäkkšed ʼkököttääʼ ym.). Frekventatiivijohdos räävčed ’kaivella’ poikkeaa 
kaikista edellä käsitellyistä (paitsi ronddčed ja hârppčed?) sikäli, että sen vartalo-
vokaali on matala ja sen kantasana on a-vartalo (rääppad; TI 421). 

Koltan- ja kuolansaamen tärkeimmässä sanastolähteessä TI:ssa on 79 koltan-
saamelaista frekventatiivista -čed-johdosta. Edellä mainituista Veʹrdd-tietokannan 30 

 
3 Koltansaamen jalkarakenteesta ks. Koponen & Rueter 2016: 261–263 ja korkeista ja matalista 

vokaaleista Moshnikoff & al. 2020: 356 ja Feist 2015: 90–94. – Palataalistumattoman jalan 
ensimmäisen tavun korkea vokaali osoittaa, että seuraavan tavun (usein kadonnut) vokaali 
on kantasaamessa ollut *e̮ tai *u, matala vokaali taas, että seuraavassa tavussa on ollut *ā tai 
*ō. 

4 Sama kantasanan ja johdoksen merkityssuhde esiintyy myös näiden sanojen pohjois-
saamelaisilla vastineilla. – Johdosten ja kantaverbien merkitykset on pyritty esittämään 
mahdollisimman lyhyesti ja yleisluonteisesti; tarkempia tietoja löytyy sanakirjalähteistä. 

5 Esitystekniikan yksinkertaistamiseksi käytämme koltan- ja kuolansaamen osalta yhtenäistet-
tyä merkintätapaa, jossa kildinin- ja turjansaamen sanat on transponoitu koltansaamen mu-
kaisiksi ja merkitty perässä olevalla asteriskilla (*). 
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frekventatiivijohdoksesta6 21 esiintyy myös TI:ssa ja 9 puuttuu TI:sta; TI:ssa puoles-
taan on 57 Veʹrdd-tietokannassa esiintymätöntä -čed-johdosta. TI:sta puuttuvista 
johdoksista paria lukuun ottamatta kaikki esiintyvät myös Veʹrdd-tietokannan pää-
asiallisessa lähteessä SM:ssa. 

Kaikkien kildininsaamen johdosten lähde on TI. Koltan- ja kildininsaamelle 
yhteisiä johdoksia on TI:ssa 31; yhdelläkään niistä 9 koltansaamen johdoksesta, jotka 
puuttuvat TI:sta,7 ei ole vastinetta kildininsaamessa, ja sama koskee turjansaamea, 
missä TI:n kirjaamia frekventatiivijohdoksia on 10. 

2.3 Kantaverbinä muu kun *ē-vartalo 

TI:ssa on edellä puheena olleen sanan räävčed lisäksi 6 muutakin koltansaamen -čed-
frekventatiivijohdosta, joiden kantasana on a-vartalo (< kantasaamen *ō) ja joiden 
ensimmäisen jalassa on kantasanan tapaan matala keskusvokaali. Näistä käärdčed 
’tehdä ansoja’ (TI 90; kv. kärddad), kuärčed ’ommella’ (136; kv. kuärrad), neeulčed 
’pujotella’ (298; kv. neullad), njuämčed ’ryömiä’ (303; kv. njuämmad) on johdoksen  
räävčed ’kaivella’ (421; kv. rääppad) tapaan kirjattu vain koltasta, kun taas 
johdoksilla seâllčed ’tyrkkiä’ (491; kv. seâllad) ja tuârbčed ’tarpoa’ (619; kv. 
tuârbbad) on vastine myös kildininsaamessa.  

TI:ssa on lisäksi kahdeksan samaan tyyppiin kuuluvaa kildininsaamen -čed-
frekventatiivijohdosta, joilla ei ole vastinetta koltansaamessa. Näistä neljä on koltan-
saamen kanssa yhteisten kantaverbien johdoksia, ja neljän kantaverbilläkään ei ole 
sanakirjan valossa koltansaamelaista vastinetta: neezzčed* ’niistellä’ (907; kv. 
neessad), reäǥǥčed* ’itkeskellä’ (428; kv. reäkkad), vââʒʒčed* ’kaapia’ (726; kv. 
vââccad), vuälčed* ’yltää’ (771; kv. vuällad); kâârčed* ’juoksennella’ (845; kv. 
kâârrad*), muäurčed* ’möyrytä’ (896; kv. m(u)äurrad*), vââldčed* ’ahmia’ (717; 
kv. vâlddad*), vuälčed* ’kaluta’ (771; kv. vuällad*). 

Vaikka Veʹrdd ei tällaisia tunne, TI:ssa on myös joukko frekventatiivisia -čed-
johdoksia, joiden kantasana on â-vartalo (johdoksen ensimmäisessä jalassa on kanta-
verbin tapaan korkea vokaali; kantaverbejä yhteensä 29). Kuten taulukosta ilmenee, 
kolme tällaista verbiä on kirjattu sekä koltan- että kildininsaamesta (šõõddčed 
←’syntyä ym.’, tiiudčed ←’täyttyä’, nootkčed ←’sulloa’); muista samaan ryhmään 
kuuluvista johdoksista 12 on kirjattu vain koltansaamesta ja 14 vain kildininsaamesta. 
Tällaisia *e̮-vartaloisten kantaverbien frekventatiivijohdoksia löytyy jonkin verran 
myös läntisemmistä saamelaiskielistä: inarinsaamesta kolme ja luulajan-, piitimen- ja 
eteläsaamesta kustakin kaksi. Johdoksista yksi on yhteinen inarinsaamelle ja ete-
läsaamelle (Et voejehtjidh, In vuojâččiđ ’uiskennella’); muilla ei ole vastineita yhdes-
säkään toisessa saamelaiskielessä (myöskään koltan- tai kildininsaamessa). 

 
6 Sana rånttčed on laskettu frekventatiivijohdoksen ruundčed variantiksi, ja sanoja ooldčed, 

maatkčed ja hârppčed ei ole laskettu frekventatiivijohdoksiksi. 
7 Niiden lähteeksi on liitetaulukossa merkitty SM tai Ve. Ei ole perustetta olettaa, että nämä 

johdokset olisivat koltassa muita nuorempaa kerrostumaa. 
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2.4 Johdosten suhde kantaverbin vartalotyyppiin 

Kaikissa kielissä yleisin ja pohjoissaamessa, uumajansaamessa ja turjansaamessa 
ainoa on alussa jo puheena ollut tyyppi, missä kantaverbin vartalovokaali on kanta-
saamen *ē:n jatkaja, joka johtimen edellä vaihtuu kantasaamen e̮:n jatkajaksi. On aja-
teltu, että kantasaameen palautuvassa tyypissä *kuonte̮hče̮- (vrt. *kuontētēk ʼkantaaʼ)  
johtimen edellä (tai alussa) oleva e̮ on alkuaan lohjennut sellaisista *e̮-vartaloisista 
verbeistä, kuin *pe̮se̮hče̮- (vrt. *pe̮se̮tēk ʼpestäʼ), *vuole̮hče̮- (vrt. *vuole̮tēk ʼvuollaʼ). 
Epätietoista on, ovatko nykykoltan põõzzčed, vuõlčed edellä esitettyjen kantasaame-
laisten johdosten suoria jatkajia, vai ovatko tämän tyypin johdokset nykysaamelais-
kielissä niiden erilliskehityksen aikaisia uudismuodosteita. Olipa asia kummin 
tahansa, â-vartaloisten kantaverbien -čed-johdoksia ei koltan- ja kildininsaamessa voi 
pitää marginaalisina. Muiden saamelaiskielten harvalukuiset tapaukset eivät todista 
tämän tyypin säilymisestä eikä tyypin puuttuminen uumajan- ja turjansaamesta sen 
sekundaarisuudesta, mutta merkillepantavaa joka tapauksessa on sen täydellinen 
puuttuminen pohjoissaamesta, vaikka lähteinä on käytetty niin Pekka Sammallahden 
normikielen sanakirjaa (PS), Eliel Lagercrantzin murresanakirjaa (EL) kuin myös 
normi- ja murresanakirjan piirteitä yhdistelevää Konrad Nielsenin sanakirjaa (KN).8 

Kuten edellä jo todettiin, marginaalinen ei koltan- ja kildininsaamessa ole myös-
kään tyyppi, missä frekventatiivijohdoksen kantana on a-vartaloinen (eli kantasaamen 
*ō-vartaloinen) verbi. Tähän tyyppiin kuuluvien johdosten ensi tavussa oleva matala 
vokaali osoittaa, että johtimen edellä oleva vokaali ei ole ollut satelliitti-e̮. Sikäli kuin 
kyseessä ole myöhäinen, suoraan kantaverbin infinitiivivartaloon perustuva muodos-
tustyyppi, koltansaamen johdokset (kuärčed, reäǥǥčed  jne.) voivat periaatteessa olla 
kantasaamen *koarōhče̮-tyyppisten asujen suoria jatkajia, ja näin lienee kildininsaa-
messakin, vaikka ensi katsomalta asian voisi luulla olevan toisin. Korhosen (1981: 
102–103) ja Sammallahden (1998: 26)  mukaan nimittäin toisen tavun *ō:n olisi kil-
dininsaamessa, kuten läntisissä saamelaiskielissäkin, pitänyt kolmannen tavun e̮:n 
edellä muuttua u:ksi, mikä puolestaan olisi aiheuttanut ensimmäiseen tavuun korkean 
vokaalin (*reakōhče̮- > *reakuhče̮- > *riâǥǥčed*). Tämä kehitys ei kildininsaamessa 
kuitenkaan ole ollut poikkeuksetonta, minkä osoittavat frekventatiiviverbien preteri-
timuotojen kanssa homonyymiset *ō-vartaloisten verbien konditionaalimuodot 
pååzzčem* ʼpuhaltaisinʼ, kuärčem* ʼompelisin’ (Korhonen 1967: 92–93), joissa ensi-
tavun vokaali niin ikään on matala. Näiden kahden muotoryhmän vertaaminen toisiin-
sa on sitäkin perustellumpaa, kun otetaan huomioon, että kyse ei ole satunnaisesta 
homonymiasta vaan siitä, että konditionaali (yleisen käsityksen mukaan, ks. Korho-
nen 1981: 253) on frekventatiivin edelleenkehittymä. Onkin mahdollista, että kehitty-
vä  konditionaalikategoria on pyrkinyt hävittämään vanhan frekventatiivikategorian 
muilta kuin *ē-vartaloisilta kantaverbeiltä, joissa puolestaan homonymia on vältetty 
*e̮-satelliittivokaalin avulla. 

Koltansaamea läntisemmissä saamelaiskielissä ei ainakaan yksiselitteisiä *ō-
vartaloisten kantaverbien -hče̮-frekventatiiveja esiinny. Luulajansaamessa on 
kuitenkin pari -tj-johdosta, jotka kenties jotenkin voisivat kuulua tähän yhteyteen. 

 
8 Pohjoissaamessa tosin on pari frekventatiivijohdosta (čuozašit ja sálvvašit), joiden (*ē >) i-

vartaloisella kantaverbillä on (*e̮ >) a-vartaloinen sivumuoto. 
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Yksi näistä on kantaverbin luodjot ’valittaa’ johdos luojitjit ’valitella’. Toisen tavun i-
vokaali jää kyllä muodosta *luojuhče̮- selittämättömäksi, mutta sellaiseksi se jää, 
lähdettiinpä sitten minkälaisesta alkumuodosta tahansa. Toinen yhtä arvoituksellinen 
sana on gåritjit ’puuhastella’, jonka kantaverbi saattaisi merkityssuhteen hämäryy-
destä huolimatta olla joko (*kore̮- >) gårråt ʼsitoa yhteenʼ tai (*koarō- >) goarrot 
ʼommellaʼ.9 

2.5 Monitulkintaiset vartalot 

Joidenkin frekventatiivijohdosten kantaverbit kuuluvat eri saamelaiskielissä eri varta-
lotyyppeihin, tai niiden kantaverbissä esiintyy kielen sisäistä variaatiota, jonka voi 
ainakin potentiaalisesti ajatella vaikuttavan johdoksen muotoon ja olemassaoloon. 
Jälkimmäiseen ryhmään kuuluvia ovat ensinnäkin pohjoissaamen johdokset čuozašit 
ja sálvvašit, joiden kantaverbeillä čuohcit ʼosuaʼ ja sálvit ʼtarttua hampaillaʼon (*e̮ >) 
a-vartaloiset variantit čuohcat ja sálvat; kantaverbeillä on kummankin tyyppisiä vas-
tineita muissakin saamelaiskielissä, mutta frekventatiivijohdos tunnetaan vain poh-
joissaamesta. 

Koltansaamessa johdoksen paajjčed kantaverbi on Paatsjoen murteen mukaisena 
kirjakieleen vakiintunut paaččâd ʼampuaʼ, jonka vastineet Näätämön ja Nuortijärven 
murteissa sekä pohjoissaamessa ovat *ē-vartaloita. Koltansaamen kirjakieleen vakiin-
tuneita muotoja ovat läntisempien saamelaiskielten mukaiset tooidčed ja tåiʹdded 
ʼhuuhtoaʼ, kun taas Paatsjoen murteen mukaiset muodot ovat tååidčed ja tåiddad. 
Koltansaamen johdoksen vaatkčed kantaverbi väʹtǩǩed ʼhuojua’ on Nuortijärven mur-
teessa (*ō >) a-vartalo; Samanlaista *ē- ja *ō-vartalon kahtalaisuutta esiintyy koltan-
saamen johdoksessa ruundčed ~ *roondčed  (ks. luku 2.2). Kildininsaamen johdoksen 
viâltčed* kantaverbillä veäʹltted* ʼsiirtääʼ on variantti veälttad*, jolla on vastine tur-
jansaamessa. Kildininsaamen johdoksen šnuurkčed* ʼröhkiäʼ kantaverbi on kildinin-
saamessa *e̮-vartaloinen, koltansaamessa *ō-vartaloinen ja pohjoissaamessa *ē-
vartaloinen. Koltansaamen johdoksen nooskčed ʼnuuhkiaʼ kantaverbi on Paatsjoen ja 
suonikylän murteessa *ō-vartalo, Nuortijärven murteessa (pohjoissaamen vastineensa 
tapaan) *ē-vartalo ja kildininsaamessa *e̮-vartalo. 

Kildininsaamen johdoksen caaunčed* ʼpiestäʼ kantaverbi on koltansaamessa *e̮-
vartaloinen, muualla *ē-vartaloinen. Kildininsaamen johdoksen võõckčed* ʼkaapiaʼ 
kantaverbi võckkâd*  piitimen-, inarin-, koltan- ja turjansaamelaisine vastineen on *e̮-
vartalo, kun taas sen uumajan-, luulajan- ja pohjoissaamelainen vastine ovat *ō-
vartaloita. Koltansaamen johdoksen looggčed ʼirrotellaʼ ja piitimensaamen johdoksen 
siebdatjit ʼvarustaa syötilläʼ kantaverbit ovat näissä kielissä *ē-vartaloita, pohjois-
saamessa taas *ō-vartaloita. 

 
9 Luulajansaamen lähteessä AK on vielä näitä muistuttavat hajitjit ’nalkuttaa’ ja sen synonyymi 

jahkutjit, jotka kantasanattomina on jätetty pois taulukosta, samoin kuin luotsitjit ’valitella’ 
ja (sekä OK:ssa että AK:ssa esiintyvä) váratjit ʼaiheuttaa veden väreilyäʼ, jonka yhteyteen 
kuulunee substantiivi váras ’veneen vana’ (EL 8451). AK:ssa esiintyvien sanojen råhtsatjit 
ʼraiskataʼ ja smieritjit ’märehtiä’ (vrt. Po rohcošit ʼirstaillaʼ ja smirezit ’märehtiä’) johdin on 
muuta alkuperää. 
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Koltansaamen johdoksen ooudčed ʼannellaʼ ensi tavun vokaali on poikkeukselli-
sesti matala (kantaverbin uʹvdded ’antaa’ odotuksenmukainen johdos olisi korkeavo-
kaalinen *uudčed; johdoksen ooudčed odotuksenmukainen kantaverbi olisi *åuʹdded, 
*ouddad tai *ouddâd). Kantaverbin suhde äänteellisesti läheisiin muiden saamelais-
kielten synonyymeihin, joiden kantasaamelaiseksi alkumuodoksi voi rekonstruoida 
*(v)e̮ntē-, on hämärä.10 Kildininsaamen johdoksen vuälčed* ʼyltääʼ kantaverbi on 
koltan- ja turjansaamen tapaan *ō-vartaloinen vuällad* (< *oalō-), mutta sen vastineet 
lännempänä palautuvat kantasaamelaiseen asuun *olē-. 

Eteläsaamen johdoksen jamhkehtjidh ʼsammua; nukahdellaʼ kantaverbi jamhkedh 
kuuluu taivutustyyppiin, jonka kantasaamelainen tausta on hämärä. Inarinsaamen 
johdokselle vevdâččiđ ʼraijata mukanaanʼ eivät aineistolähteet tunne kantasanaa. Kol-
tansaamen verbi miârkčed ʼmerkitäʼ on TI:n mukaan frekventatiivijohdos, jolloin sen 
kantasana olisi saman lähteen mukainen miârkkâd. Kirjakielessä kantaverbi on poh-
joissaamen tapaan meärkkad. Ainakaan alkuaan miârkčed ei kuitenkaan ole frekven-
tatiivijohdos, vaan luvussa 2.2 mainittuun sanaan maatkčed rinnastuva muodoste (vrt. 
Po mearkkašit, In merhâšiđ). 

3 Tulosten yhteenveto 

Tutkimuksen päätuloksena voidaan todeta, että koltan- ja kildininsaamessa *-(e̮)hče̮-
frekventatiivijohdostyyppi on produktiivinen myös kantaverbin ollessa *e̮- tai *ō-
vartalo. Muissa saamelaiskielissä ei *ō-vartaloiden johdoksia (paria luulajansaamen 
tulkinnanvaraista tapausta lukuun ottamatta) esiinny; yksittäisiä *e̮-vartaloiden 
johdoksia esiintyy useissa saamelaiskielissä. Kaikissa saamelaiskielissä yleisin ja 
pohjoissaamessa yksinomainen on kirjallisuudesta tuttu tyyppi, missä kantaverbi on 
*ē-vartaloinen ja johtimen alussa on satelliittivokaali *e̮, mikä puolestaan vaikuttaa 
edellisen tavun vokaalin laatuun kullekin kielelle ominaiseen tapaan.11 Suuri osa 
johdoksista on kirjattu vain yhdestä tai kahdesta saamelaiskielestä, mutta erityisesti 
*ē-vartaloisten osalta on ilmeistä, että monilla niistä on (ainakin potentiaalisia) 
vastineita laajemminkin, ja *ē-vartaloihin liittyvää tyyppiä voidaan näin ollen pitää 
kantasaamelaisena. Koska yksittäisillä *e̮-vartaloista muodostetuilla johdoksilla 
puolestaan ei juurikaan ole vastineita saamelaiskielten välillä, muodostustyypin voi 
vain varauksin olettaa suoraan jatkavan *-ē → *-e̮hče̮ -tyypin analogiamallina 
muinoin toiminutta *-e̮ → *-e̮hče̮ -tyyppiä. Sama koskee levikiltään vain koltan- ja 
kildininsaameen rajoittuvaa *-ō → ?*-ōhče̮ -tyyppiä.12 

 
10 Hämärä on myös näiden suhde itämerensuomen anta-vartaloon sekä sen saamelaiseen vasti-

neeseen *vuomtē- ’myydä; antaa’. 
11 Muissa saamelaiskielissä paitsi uumajan-, piitimen- ja pohjoissaamessa ensi tavun matala 

vokaali muuttuu korkeaksi (jos tämä vaihtelu kyseistä vokaalia koskee), ja lisäksi koltan-, 
kildinin- ja turjansaamessa sekä eteläsaamessa sanan ensimmäinen jalka depalataalistuu. 

12 Kiitämme artikkelimme vertaisarvioijia asiantuntevista kommenteista ja pahoittelemme, 
ettemme tämän julkaisun poikkeuksellisen tiukan aikataulun vuoksi pysty useampia niistä 
tässä vaiheessa ottamaan huomioon. Tarkoituksenamme on jatkaa saman aihepiirin käsitte-
lyä toisaalla, ja hyödynnämme saamaamme palautetta siinä yhteydessä.  
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Aineistoliitteen saatteeksi 

Kaikki lähteistämme löytyneet frekventatiivijohdokset on koottu taulukoksi (Liite 
1)13, jonka pystyrivi osoittaa johdoksen kielen ja vaakarivi sanueen kantaverbin. 
Kantaverbin edustajaksi on valittu pohjoissaamen verbi, jos sellainen löytyy lähteestä 
PS (tai KN), ja muussa tapauksessa läntisin kieli, jossa sekä kantaverbi että johdos 
tunnetaan. Sanueet on jaettu (pääosin) kolmeen ryhmään kantaverbin vartalotyypin 
mukaan; neljäntenä ryhmänä on joukko verbejä, joiden vartalotyyppiä ei ole 
määritelty (näistä tarkemmin tekstissä). Ryhmien sisällä sanueet on järjestetty 
ensisijaisesti lähteen EL sanuenumeroiden ja toissijaisesti lähteen PS sivunumeroiden 
mukaan. Kummassakaan näistä esiintymättömät sanat on järjestetty kantaverbin 
edustajan lähteen ja sen sivunumeron (inarinsaamen osalta lähteen EI 
artikkelinumeron) mukaan. Jos johdoksen lähdettä ei ole osoitettu, se on 
eteläsaamessa BM, uumajansaamessa WS, piitimensaamessa IR, luulajansaamessa 
OK, pohjoissaamessa PS, inarinsaamessa EI ja koltan-, kildinin- ja turjansaamessa TI. 
Kildinin- ja turjansaamen sanat on transponoitu koltansaamen mukaisiksi ja merkitty 
*-merkillä. Muiden saamelaiskielten sanat esitetään kunkin kielen virallisella 
kirjoitustavalla. 

 
13 https://zenodo.org/record/4592282  
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Kielten lyhenteet 

Et = eteläsaame 
U = uumajansaame 
Pi = piitimensaame 
Lu = luulajansaame 
Po = pohjoissaame 
In = inarinsaame 
Ko = koltansaame 
Ki = kildininsaame 
T = turjansaame 
 

Aineistolähteiden lyhenteet 

AK = Kintel 2012 
BM = Bergsland & Magga 1993 
EI = Erkki Itkonen 1986–89  
EL = Lagercrantz 1939 
IR = Ruong 1943 
JW = Wilbur 2020 
KN = Nielsen 1979 [1932–62] 
OK = Korhonen 2005 
PS = Sammallahti 1989 
SM = Sammallahti & Moshnikoff 1991 
TI = T. I. Itkonen 1958 
Ve = Veʹrdd 
WS = Schlachter 1958 
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Abstract. The article discusses correcting spelling errors due to erro-
neous use of the so-called soft sign in Skolt Sami, one of the most com-
mon orthographic symbols, and the most common source of typographic
errors. The discussion is based upon the suggestion mechanism of an
existing open source Skolt Sami speller. The discussion shows that with
an improved suggestion mechanism, the speller is able to restore a sin-
gle soft sign error in over 97 % of the cases, and remove a hypercorrect
soft sign as first correction in 90 % of the cases. Allowing the target
form to be within top-5, the correction performance is well above 99 %.
Improving the suggestion mechanism also had a positive impact of its
overall performance, rising the percentage of target forms within top-5
from 74.1 % to 84.7 %.

Keywords: Skolt Sami · Proofing · Spelling · Orthography ·
Palatalisation.

1 Introduction

The article discusses how the soft mark, one of the more common letter symbols
in Skolt Sami orthography, is treated by the current Skolt Sami spellchecker1.
The soft mark indicates palatalisation of its surrounding letters, and thus plays
a more abstract role of marking a suprasegmental feature in Skolt Sami orthog-
raphy. The soft mark is also not part of the orthography of Finnish, the majority
language for the Skolt Samis. We thus expect the soft mark to be a challenge
for the writers. The present article investigates to what extent the Skolt Sami
spellchecker is able to detect palatalisation errors, both omissions of the soft
mark and hypercorrect use of it.

1 This spellchecker was made within the GiellaLT infrastructure for lan-
guage technology [2]. The source code for the speller engine is available at
github.com/divvun/divvunspell. The source code for the Skolt Sami transducer at
github.com/giellalt/lang-sms. The principal architect behind the Skolt Sami trans-
ducer is Jack Rueter, cf. [1].
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2 Background

2.1 Skolt Sami orthography

Linguistically, the Skolt Sami orthography has a one-to-one correspondence be-
tween phonemes and graphemes. The consequence of this is a large repertoire of
letters (44 letter symbols, as compared to 29 for e.g. Finnish)2.

Three of the 44 symbols are not letters, but diacritic marks: the soft mark

´ (U+0289), the hard mark ’ (U+02B9) and the length mark ' (U+02C8).
The length mark is only used between identical consonants. It is also only used
in dictionaries, not in the standard orthography. The hard mark is used to show
lack of palatalisation in contexts where it would be expected.

The soft mark is the most common of the three. In a corpus of 20028 words
it was found 7162 times (in 35 % of the words), as opposed to 506 (2,5 % of the
words) and 0 for the hard and length mark, respectively3. This makes the soft
mark the tenth most common letter in Skolt Sami, after t, i, e, a, l, õ, m, s,

u, and in this article we will focus on the soft mark only.

2.2 The soft mark as a spelling problem

Skolt Sami orthography is phonemic, thus in compliance with what is usually
seen as a good orthography, with one letter for each phoneme.

The soft mark differs from the other symbols in two respects: First, it is
not a letter, but a diacritical mark. Second, it does not represent a linguistic
segment (vowel or consonant), but a suprasegmental feature, palatalisation,
a feature which is realised over the whole coda of the syllable. The soft mark
is put between the last vowel and the first consonant of the coda. Looking at
actual data, we find that 1/3 of the typos in our baseline typos corpus shown in
table 1 actually are soft mark typos, about evenly distributed between omission
and hypercorrect errors (54.1 % vs. 45.9 %) . It is thus clear that the soft mark
is an important source of error in Skolt Sami text.

Other potential sources of errors should certainly not be overlooked when
building proofing tools for Skolt Sami, but tentative investigations did not reveal
problematic cases on the scale of typos connected with the use of the soft mark.
A priori one may think that the large inventory of letters would be problematic
for Skolt Sami writers, but tests did not reveal obvious classes of e.g. k/ǩ or
g/ǧ errors. Another possible error source would be Skolt Sami’s quite complex
morphophonological alternations, such as consonant gradation and compulsory
lengthening. Confusing strong and weak grade or morphophonological short and
long vowel alternation does however more often than not result in real-word
errors, hence an error type out of scope for the present paper.

2 The main principles of Skolt Sami orthography was drawn up in [3]. The current
orthography is presented in a recent school grammar [4], and phonological aspects
of it are discussed in [5].

3 The corpus used for the present article is a frequency-based sort of Skolt Sami word-
forms, at gtsvn.uit.no/langtech/trunk/words/lists/sms/2017-06-22_sms_wf.freq.
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We thus confine the discussion of the present paper to errors involving omis-
sion and hypercorrect use of the soft mark.

2.3 The speller engines: hfst-ospell vs divvunspell

There are presently two speller engines available to Skolt Sami users, the en-
gines hfst-ospell and divvunspell. In fact, they are very close to each other,
as divvunspell is a re-implementation of hfst-ospell in Rust. For various
technical reasons the Rust implementation is substantially faster. hfst-ospell

is presently used in Linux and for the LibreOffice speller, divvunspell is used
elsewhere.

There is another difference between the two that is of interest here: The
divvunspell engine contains an additional weighting system, where edits of
initial and final characters are given higher penalty. As documented in e.g. [11]
and [12], the distribution of spelling errors within a word is such that errors in
the beginning or at the end of a word is less likely than in the middle of the
word. This is captured by the extra penalty system in divvunspell, and this
affects the overall performance of the speller in terms of suggestion quality. The
extra penalty system is presently hard-coded.

Both speller engines use the exact same speller file - there are no differences
on the linguistic side. This makes it interesting to see how the difference in the
penalty system plays out in various versions of the error model, and below we
will present results for both speller engines with regard to correcting errors in
the use of the soft mark sign.

For this article we just observe that there is an interesting difference in speller
behavior between the two engines, and that there is no clear winner. Improving
the suggestion mechanism with respect to the word internal distribution of errors
will be a topic for future research.

2.4 Related work

The handling of typographic errors is a vexed topic to follow academically, since
the most wide-spread systems are maintained by commercial companies who
do not necessarily publish neither methodology nor results. Most of the last
years’ publications on correcting mistakes have been using neural networks, cf.
for example [6].

The main difference between these approaches and ours is that they do not
anchor the target forms in an explicit norm. There is no way to say that the
target forms represent a norm as defined by a normative body. Rather, the
language model – morphology and lexicon – is based upon corpora of existing
text. Even though the normative body of Skolt Sami and other Sami languages
take usage data into consideration, they also state that a large percentage of the
wordforms in actual texts are outside of the norm, and want the spellchecker to
correct them. In a situation where erroneous forms may outnumber the correct
ones, using language models trained on existing texts becomes problematic. It
is reasonable to assume that the situation will be similar for most minority and
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indigenous languages, as text production in these languages is far outnumbered
by the majority language production. We also know that text production in
general is hard for minority language writers, see e.g. [7], especially chapter 6.

Using neural networks to improve the correction mechanism seems more
promising. One challenge for this approach is that it needs large amounts of
corrected error data, data that often are not there. This is usually solved by cre-
ating error data by randomly creating errors (cf. e.g. [8], [9], although they also
use real error data). The problem here is the underlying assumption that these
random alternations would be representative for actual typos. In our experience,
typos are of two types: they either arise from imperfect mastering of the norm, or
they are due to accidental typing errors, hitting the neighbour key or hitting left
and right hand keys in the wrong order. Creating typos by random changes will
miss both these error types, thereby somewhat undermining the results arising
from this methodology.

As shown in the next section, the present article also uses artificially created
typos. These forms are not randomly created, though. We do not address acci-
dental typos at all, rather we look at errors due to imperfect mastering of the
norm and our procedure for creating the typos is linguistically motivated. This
being said we would expect interesting results from machine learning work on
correction suggestions in the future.

3 Correcting soft sign errors

3.1 Setting up the test sets

In order to test the speller’s treatment of palatalisation, we first built three test
sets, one with one omitted soft mark (nopal), one with two or more omitted soft
marks ( nopal2) and one with hypercorrect use of soft mark (hypal). The test
sets were built from all recognised words in the list of 33479 frequency-sorted
wordforms referred to in footnote 3, 14108 of which contained the soft mark. We
took all words containing one soft mark, and removed it, making the nopal test
set, and correspondingly for words containing more soft marks for the nopal2

test set. Making two test sets for soft mark omission was done to be able to
evaluate speller behavior independently in the two cases – we expect the speller
to perform better for single errors than for multiple ones. For the hypal test
set, where we wanted to test hypercorrect use of the soft mark, we took mono-
and bisyllabic words without a soft mark from the corpus, and added soft mark
between the V and C in the coda of the first syllable.

10.35 % of the words with their soft mark removed and 17.25 % of the words
with an inserted soft mark resulted in existing words, so-called real-word errors.
Such errors fall outside of the scope of the present article, as correcting them
would require a grammar checker rather than a spellchecker. Since the topic
under scrutiny is the suggestion mechanism, the pairs containing real-word errors
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were removed, so that the nopal, nopal2 and hypal test sets4 were restricted to
pairs where the error form was indeed unknown to the speller, and the correct
form was known. The task at hand was thus to see to what extent the suggestion
mechanism was able to return the intended form, and if so, in what position the
expected suggestion would be among all suggestions given.

3.2 Establishing the baseline

In table 1 we show the overall performance of the speller at the start of the
development described in this article5. There are three speller configurations:
For all three configurations, suggestions are ranked according to the Levenshtein
distance from the misspelled word ([10]). One configuration added a manually
made set of replacement values, favouring certain letter or string substitutions
higher than the general Levenshtein distance. The most elaborate configuration
gives priority to common wordforms, based upon their frequency weight in a
reference corpus, in addition to the manual replacement values. In the tables
1 through 4 these configurations are referred to as Levenshtein, no corpus and
w/corpus, respectively. Each configuration was tested with both speller engines
presented in section 2.3. Overall, the suggestion performance is acceptable, but
not very good.

Table 1. Overall performance by February 1. Percentages of suggestions in 1st posi-
tion, within top-5, anywhere, no suggestions, and only wrong suggestions. N = 324.
Tested three variants of the speller: 1) with a corpus for frequency-based weighting of
suggestions, and a number of additional replace rules; 2) no corpus, with additional
replace rules; and 3) only plain Levenshtein distance 2 edits. Variant 1) was the one
available to users February 1.

Suggestion mechanism 1. suggestion In top-5 In top-10 No suggestions Only wrong

hfst-ospell w/ corpus 63.43 % 74.11 % 74.76 % 4.85 % 20.39 %
hfst-ospell no corpus 61.17 % 73.46 % 74.43 % 4.85 % 20.71 %
hfst-ospell Levenshtein 54.69 % 66.02 % 68.28 % 7.12 % 24.60 %

divvunspell w/ corpus 64.81 % 74.07 % 75.31 % 4.94 % 19.75 %
divvunspell no corpus 62.65 % 73.77 % 75.00 % 4.94 % 20.06 %
divvunspell Levenshtein 54.94 % 66.98 % 69.14 % 7.10 % 23.77 %

It must be noted that the test sample is very small, only 324 typos. Thus
the overall, general performance will not necessarily be as described above on a

4 The test data used in this work will be made available in the regular
github.com/giellalt/lang-sms repository at publication time, in the test/data/ di-
rectory.

5 The source code can be inspected at the github page for the Skolt Sami speller.
The baseline manual replacement rules referred to as no corpus in the tables can
be found at github.com/giellalt/lang-sms/tree/develop/tools/spellcheckers, the ver-
sions for tables 1 through 4 are the ones for February 1st, 2021.
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larger set of test data. In comparison, our test bench for the other Sami languages
have a general typos list of several thousands, ranging all the way up to more
than 10 000 collected, real typos for North Sami.

Still, the test sample does give us an idea of the general performance, and
it serves as a good baseline to compare our work against. At the end we will
test our reworked suggestion mechanism using the same data, to evaluate what
impact our targeted changes have had on the overall performance (cf. table 9
below).

We also tested the baseline speller from table 1 with the palatalisation test
data described above. Test results are shown in tables 2, 3 and 4.

Table 2. Same speller as in table 1, but this time using data for testing correction of
single soft mark omission errors, the nopal test set. N=5599.

Suggestion mechanism 1. suggestion In top-5 In top-10 No suggestions Only wrong

hfst-ospell w/ corpus 83.41 % 87.52 % 87.78 % 2.32 % 9.89 %
hfst-ospell no corpus 81.05 % 86.87 % 87.73 % 2.34 % 9.93 %
hfst-ospell Levenshtein 81.05 % 86.87 % 87.73 % 2.34 % 9.93 %

divvunspell w/ corpus 85.23 % 86.78 % 86.78 % 2.89 % 10.32 %
divvunspell no corpus 84.14 % 86.71 % 86.78 % 2.91 % 10.31 %
divvunspell Levenshtein 84.14 % 86.71 % 86.78 % 2.91 % 10.31 %

Single soft mark omission errors all have a Levenshtein distance of 1, and
are thus much easier to correct than the general error corpus of table 1, as can
be seen from the 20 % increase in the values of table 2. Note that the manual
replace rules of the baseline speller have no impact on soft mark omission errors,
the performance of the Levenshtein and no corpus models are the same. Adding
corpus weight gives a marginal 1.1 % improvement for 1. position suggestion,
and slightly less for the top-5.

Table 3. Same speller as in table 1, but this time using data for testing correction of
hypercorrect use of the soft mark, the hypal test set. N=945.

Suggestion mechanism 1. suggestion In top-5 In top-10 No suggestions Only wrong

hfst-ospell w/ corpus 77.04 % 94.07 % 95.13 % 0.11 % 4.76 %
hfst-ospell no corpus 74.50 % 93.02 % 94.60 % 0.11 % 5.29 %
hfst-ospell Levenshtein 74.50 % 93.02 % 94.60 % 0.11 % 5.29 %

divvunspell w/ corpus 85.93 % 95.13 % 95.24 % 0.11 % 4.66 %
divvunspell no corpus 83.07 % 95.03 % 95.13 % 0.11 % 4.76 %
divvunspell Levenshtein 83.07 % 95.03 % 95.13 % 0.11 % 4.76 %

The picture for correcting hypercorrect use of the soft sign (table 3) is some-
what similar. Also for this corpus, there is an edit distance of 1, and the overall
performance is around 20 % above the baseline results. Again, the existing man-
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ual replacement rules gave no effect, and adding corpus weights gave an almost
3 % increase in performance for correct 1st suggestion, but almost no effect for
the top-5 result.

Table 4. Same speller as in table 1, but this time using data for testing correction
of omission of two or more soft mark errors in the same word, the nopal2 test set.
N=1301.

Suggestion mechanism 1. suggestion In top-5 In top-10 No suggestions Only wrong

hfst-ospell w/ corpus 60.49 % 72.56 % 73.10 % 18.52 % 8.38 %
hfst-ospell no corpus 58.57 % 72.87 % 73.10 % 18.52 % 8.38 %
hfst-ospell Levenshtein 58.57 % 72.87 % 73.10 % 18.52 % 8.38 %

divvunspell w/ corpus 57.96 % 72.56 % 72.56 % 18.75 % 8.69 %
divvunspell no corpus 57.65 % 72.56 % 72.56 % 18.75 % 8.69 %
divvunspell Levenshtein 57.65 % 72.56 % 72.56 % 18.75 % 8.69 %

We also looked at cases where the target form contained two or more soft
signs, i.e. cases with an edit distance of 2 or more. Here, the results dropped
below the baseline results for the general test sample. As expected, especially
the results for the first suggestion were much worse, since here restoring one soft
sign often resulted in a grammatical word, and thus gave a lower Levenshtein
distance than the target form, which always would require two editing operations,
adding two soft signs. Otherwise, the results was as for the previous tests, also
here with no effect from the existing manual rules.

A systematic evaluation of the difference between the two speller engines is
outside the scope of the present paper, but we note that hfst-ospell performs
better when edit distance = 1, whereas divvunspell fares better for edit distance
= 2.

The next section will discuss the effect of an improved set of edit distance
rules. The Levenshtein results, which showed results for a speller without such
rules, will thus not be referred to in the next section.

3.3 Test results

In order to improve the speller’s treatment of soft mark errors, we thoroughly
revised the manual suggestion mechanisms. We improved both the palatalisation
rules and to a certain extent also the general rules. For the single-symbol replace-
ment rules, we gave voiced for unvoiced consonant replacement 0.6 % of standard
edit distance and unvoiced for voiced as 0.4 %. For the string replacement rules,
we added soft mark addition and removal as 0.2 % of standard edit distance for
soft mark following diphthongs. For the final string replacement rules we gave
the value 0.0 % of standard edit distance for all attested two-consonant codas,
and 0.2 % of standard edit distance for the attested three-consonant codas.

We then tested the pairs in our test bench. The results are shown for the same
artificial error sets as referred to in the previous section, table 5 (omission of a
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single soft sign), table 6 (hypercorrect use of the soft sign) and table 7 (omission
of two or more soft signs). In all cases, the tables measure the speller’s ability to
restore the missing or remove the erroneous soft sign. This time the spellers are
slightly different: The +pal, +corp, +letter setup gives both the revised soft sign
rules (+pal and the wordform frequency corpus (+corp). In order to investigate
the effect of the manual replacement rules referring to the soft sign we did a
run without the soft sign rules (-pal). We also did a run without the corpus
weighting (-corp) in order to investigate the effect of the frequency of the correct
word forms, as well as a run omitting both to compare against. We did not
test for omission of the general replacement rules (-letter), as this would not be
relevant to the present topic.

Table 5. Correcting a single missing soft mark. Percentages of suggestion in 1st
position, within top-5, the nopal test set. N = 5599

Suggestion mechanism First suggestion Within top-5 Within top-10

+pal, +corp, +letter (ospell) 94.48 % 99.36 % 99.75 %

-pal, +corp, +letter (ospell) 94.12 % 99.34 % 99.75 %

+pal, -corp, +letter (ospell) 91.55 % 98.79 % 99.70 %
-pal, -corp, +letter (ospell) 90.93 % 98.61 % 99.68 %

+pal, +corp, +letter (divvunsp) 97.07 % 98.48 % 98.48 %
-pal, +corp, +letter (divvunsp) 96.64 % 98.48 % 98.48 %
+pal, -corp, +letter (divvunsp) 95.96 % 98.41 % 98.48 %
-pal, -corp, +letter (divvunsp) 95.37 % 98.41 % 98.48 %

Compared to the baseline result, this is an improvement of more than 10
%. Since the weight corpus is the same as for the baseline tests, the main im-
provement is due to the improvement of the letter rules. The improved soft mark
rules give a small improvement for the first suggestion (0.62 % for hfst-ospell

and 0.57 % for divvunspell), for the top-5 results the soft mark rules have
only marginal effect. Weighting suggestions for corpus frequency has a slightly
larger impact for the first suggestion, 3.79 % for hfst-ospell and 1.27 % for
divvunspell, also here the top-5 and top-10 results were less affected.

We then tested hypal, the test set with hypercorrect use of the soft mark.
The result is shown in table 6.

Here, the effect of the general improvement rules was marginal, especially for
the hfst-ospell engine. Also introducing the quite extensive set of soft mark
rules actually led to worse results, with a worsening of approximately 1 % for the
first suggestion, and a marginal effect for the top-5 result. Introducing corpus
weighting did help, with an improvement of 6-7 % for both speller engines, and
again the soft mark rules gave worse results.

We also looked at the set of wordforms with two or more soft marks, shown in
table 7. In the same way as for the results in table 4, also here the results were
poorer than results for word forms with one soft mark missing. Here the soft
mark rules had a positive effect, improving the results with approximately 2 %
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Table 6. Correcting hypercorrect soft mark. Percentages of suggestion in 1st posi-
tion, within top-5, the hypal test set. N = 945

Suggestion mechanism First suggestion Within top-5 Within top-10

+pal, +corp, +letter (ospell) 77.88 % 98.41 % 99.68 %
-pal, +corp, +letter (ospell) 79.79 % 98.73 % 99.79 %
+pal, -corp, +letter (ospell) 71.43 % 96.08 % 99.15 %
-pal, -corp, +letter (ospell) 72.38 % 96.40 % 99.15 %

+pal, +corp, +letter (divvunsp) 88.47 % 99.79 % 99.89 %

-pal, +corp, +letter (divvunsp) 89.95 % 99.79 % 99.89 %

+pal, -corp, +letter (divvunsp) 82.01 % 99.58 % 99.79 %
-pal, -corp, +letter (divvunsp) 82.86 % 99.68 % 99.79 %

compared to a suggestion mechanism without soft sign rules. Systems without
corpus weighting performed better than the ones without soft sign rules, but
here the best results always were the ones with both cues included.

Table 7. Correcting multiple missing soft marks. Percentages of suggestion in 1st
position, within top-5, , the nopal2 test set. N = 1301

Suggestion mechanism First suggestion Within top-5 Within top-10

+pal, +corp, +letter (ospell) 77.86 % 92.54 % 93.08 %

-pal, +corp, +letter (ospell) 75.10 % 90.16 % 90.85 %
+pal, -corp, +letter (ospell) 75.48 % 92.54 % 93.08 %

-pal, -corp, +letter (ospell) 72.71 % 90.16 % 90.85 %

+pal, +corp, +letter (divvunsp) 73.41 % 92.08 % 92.24 %
-pal, +corp, +letter (divvunsp) 70.71 % 89.93 % 90.08 %
+pal, -corp, +letter (divvunsp) 73.10 % 92.08 % 92.24 %
-pal, -corp, +letter (divvunsp) 70.41 % 89.93 % 90.08 %

4 Conclusion: The perfect speller does not exist

The performance of the original suggestion mechanism as measured against the
general set of typos was shown in table 1. After the revision of the suggestion
mechanism that was made in order to improve the suggestions for soft mark
errors, we got the results shown in table 9. The baseline results are also repeated
in table 8 for easy comparison.

As shown in table 9, when one throws in other types of errors the performance
drops substantially. This is expected, as the additional rules are targeted at soft
mark errors. It is also a common issue with spellers: the perfect speller does not
exist, it is always a sum of many different compromises and conflicting interests.

It still shows considerable improvement over the baseline, going from about
64 % correct in first position, to 70 % when using a corpus (frequency) weighted
lexicon. Compared with a basic Levenshtein model (54.9 %), the improvement
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Table 8. Baseline test results, repeated here for convenience.

Suggestion mechanism 1. suggestion In top-5 In top-10 No suggestions Only wrong

hfst-ospell w/ corpus 63.43 % 74.11 % 74.76 % 4.85 % 20.39 %
hfst-ospell no corpus 61.17 % 73.46 % 74.43 % 4.85 % 20.71 %
hfst-ospell Levenshtein 54.69 % 66.02 % 68.28 % 7.12 % 24.60 %

divvunspell w/ corpus 64.81 % 74.07 % 75.31 % 4.94 % 19.75 %
divvunspell no corpus 62.65 % 73.77 % 75.00 % 4.94 % 20.06 %
divvunspell Levenshtein 54.94 % 66.98 % 69.14 % 7.10 % 23.77 %

Table 9. Overall performance after our modifications. Percentages of suggestion in
first position, within top 5, within top 10, no suggestions, and only wrong suggestions.
N = 324

Suggestion mechanism 1. suggestion In top-5 In top-10 No suggestions Only wrong

hfst-ospell w/ corpus 70.33 % 84.67 % 85.33 % 2.33 % 12.33 %
hfst-ospell no corpus 68.33 % 83.33 % 85.67 % 2.33 % 12.00 %

divvunspell w/ corpus 69.75 % 83.95 % 85.19 % 2.47 % 12.35 %
divvunspell no corpus 67.90 % 83.95 % 85.19 % 2.47 % 12.35 %

is even larger. If we look at the top five suggestions, we find the correct one in
almost 85 % of the cases, about 10 % better than before the changes.

Looking at the artificially generated errors, the speller gives the target form
in 97.07 % of the cases for missing soft mark and in 89.95 % for hypercorrect
soft mark. Looking at top-5, the target form of both error types is almost always
included and the result is marginally better (99.79 %) for hypercorrect soft mark
than for omitted soft mark (99.36 %).

Adding lexicon weight was shown to have noticeable effect, especially on
the generated soft mark errors. The soft mark rules improved performance on
the soft mark omission cases (tables 5, 7), but decreased performance on the
hypercorrect forms (table 6). The reason for this was that the soft mark rules
were designed to cover omission cases rather than hypercorrect usage. This is
something future work on the suggestion mechanism will have to look into.

Overall, the revised suggestion mechanism of the Skolt Sami spellchecker is
well capable of handling soft mark errors. We leave it to future work to achieve
comparable results also for other types of Skolt Sami typographic errors.
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Abstract. In this paper we analyse an epic song, performed by Ulita
Koskova in 1966 in Kolva in the Komi ASSR, and recorded by the
Hungarian-Australian researcher Erik Vászolyi, and discuss its back-
ground and wider historical context. We look at different ways how such
material can contribute to data-driven and sociolinguistically oriented
research, specifically in connection to contemporary documentary lin-
guistics, and point to directions for further research.

Keywords: Contact Linguistics · Corpus Linguistics · Ethnomusicol-
ogy · Dialectology · Documentary Linguistics · Finite State Morpho-
logy · History of Research · Linguistic Anthropology · Sociolinguistics
· Tundra Nenets · Zyrian Komi

1 Introduction

This is thy brother’s voice…
(Ulita Koskova, in Komi; 13755_2az.230 25:11–25:15)

In this paper we examine the recording of a song in Komi, commonly described
as an epic song and known as the ‘Ballad of the soft-haired sister’ (Komi Небыд
юрсиа чой помлась, Russian Сестра с мягкими волосами).1 The song and a

⋆ Corresponding author is Niko Partanen. Many thanks to Karina Lukin (Helsinki)
who gave us a deeper insight into Nenets folklore, to Katalin Lázár (Budapest) who
furnished details on the whereabouts of Erik Vászolyi’s recordings in Hungary, and
to Joshua Wilbur (Tartu) for his valuable comments. The introductory quotes in the
title and in the beginnings of each section are from the original English translation of
the recording by Erik Vászolyi. Our work was embedded in a larger project supported
by a grant from Kone Foundation.

1 Other alternative names are also sometimes found, e.g. Komi Небыд юрсия ныв
помлась, Russian Девушка мягкие волосы.
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retelling of its content in prose were recorded in the village of Kolva in the north
of the Komi ASSR in 1966. Although this may at first glance seem like a very
narrow topic, we show that as a case study it can lead to wide-ranging reflections
on evolving language documentation practices during the last hundred years, in
addition to including anthropologically and sociolinguistically interesting data.

Last but not least, our work with this legacy recording and concomitant
metadata is closely connected to previous work by Jack Rueter, honoured with
the present Festschrift, who has contributed significantly to the computational
modelling of Komi morphology.

Our small-scale study illustrates the complexities of research activities aiming
at collecting, annotating, studying and publishing this kind of data. Specifically,
it is an example of how legacy materials can be integrated into contemporary
multimedia corpora, following best practice developed in documentary linguis-
tics. While carrying out an analysis of a few exemplary linguistic features, we
want to show how such limited material can lead to gainful observations on
structural linguistic and sociolinguistic phenomena.

Archived corpus material of this type exists in considerable quantities and
for a variety of under-researched languages, but typically this is analysed man-
ually. We therefore also look at this legacy recording from a corpus linguistic-
perspective and discuss challenges and opportunities for computational process-
ing, specifically taking into account the existing morphosyntactic analyser based
on Finite State Morphology (Rueter 2000).

When discussing individual recording segments we refer to them with the
identifier used in the Tape Archive of the Finnish Language, separated with a
full stop from the numbering in our own transcriptions, and with the time stamp
that matches the recordings digitized in Finland. We cannot guarantee the time
stamp exactly matches the other versions (which we discuss in the next section),
but they should help in locating the relevant sections in those as well.

2 History of the recording

They set out on a trek…
(Ulita Koskova, in Komi; 13755_2az.009 08:50–08:55)

The recording was made on the 22nd of October 1966 in the village of Kolva
near Usinsk in the north of what was then the Komi ASSR; the performer was
Ulita Alekseevna Koskova, born in 1896 (fl. 1972) (Vászolyi-Vasse and Lázár
2010, p. 52).2 The exact composition of the research group that recorded the
song is unknown, but some sleuthing allows us to state with near certainty
that it only included the Komi linguist Gennadij Grigor’evič Baraksanov (1934–
1997) and the Hungarian linguist Erik Vászolyi (1933–2013; a.k.a. Erik Vászolyi-
Vasse, Eric Vasse). Vászolyi’s participation in the original fieldwork was not
mentioned in the Russian publication by Mikušev (1969a, p. 3), perhaps because

2 More biographical info about Ulita Koskova can be found in Vászolyi 1967a, pp. 438–
439 and Vászolyi-Vasse 1999, p. XL.
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Vászolyi was a foreigner. In a later publication (Mikušev 1991, p. 358), the
participation of Vászolyi and also of Károly Rédei in expeditions in the 1960s to
the Komi ASSR is acknowledged; Vászolyi and Rédei, however, were never there
at the same time. Rakin (2017, p. 80), on the other hand, writes that Vászolyi
collected the text in Kolva, without mentioning Baraksanov, implying that it
was Vászolyi alone; Vászolyi himself, however, always uses the plural, referring
to Baraksanov as the other collector present, and in his 1967 article he specifically
thanks Baraksanov (and nobody else) as the other participant on the trip, whilst
the Komi folklorists Jurij Ročev and Vladimir Timin are thanked for their help
with deciphering unclear parts in the recorded material, which in all probability
took place only after Vászolyi and Baraksanov had returned to Syktyvkar at the
beginning of November 1966 (cf. notes in Vászolyi 1967a, p. 441; Vászolyi-Vasse
1999, p. XXIV; Vászolyi-Vasse 2001, p. XXI; Vászolyi-Vasse and Lázár 2010,
p. 24).

As far as we have been able to ascertain, at least the following six versions
of the song have been published. A retelling of the content of the song in prose
form (henceforth called ‘prose version’) by Ulita Koskova, recorded the following
day, has been published at least five times.

– Transcription and Hungarian translations of both the song and the prose
version (Vászolyi 1968)

– Transcription and Russian translation of the song (Mikušev 1969a, pp. 218–
229)

– Transcription and English translations of both the song and the prose version
(Vászolyi-Vasse 2001, pp. 66–99)

– Transcription, musical notation and Hungarian translations of both the song
and the prose version (Vaszolyi and Lázár 2008, pp. 51–69)

– Transcription, musical notation and English translations of both the song
and the prose version (Vászolyi-Vasse and Lázár 2010, pp. 52–71)

– Transcription, musical notation and Russian translations of both the song
and the prose version (Vasoj and Lazar 2010)3

Another prose version of the same content, also narrated by Ulita Koskova, was
recorded by Fedor Vasil’evich Plesovskij and Nadežda Dimitrievna Bomberger
in 1972 in Kolva (Panjukov 2015, p. 110), but this seems to not have been
published anywhere; the material that Plesovskij and Bomberger collected is
archived in Syktyvkar at the Komi Scientific Centre of the Ural Branch of the
Russian Academy of Sciences.4 There is also yet another prose version of the
song published in Mikušev’s collection of Komi epic songs in Russian (Mikušev
1991, pp. 335–341); interestingly this is slightly different than the one in Mikušev
1969a.

3 The 2010 English and Russian versions are translations of the 2008 Hungarian ver-
sion.

4 Плесовский Ф. В., Бомбергер Н. Д. Материалы Печорской фольклорной экспедиции за
1972 г. // НА Коми НЦ. Ф. 5. Оп. 2. Д. 89. 386 л.
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It also seems that all published versions in the different languages use the
same line division system, where the song text contains 233–236 metrical lines
or verses (in some versions originally repeated lines are only shown once).

The only musical transcription of the song, which can be found in the 2008
Hungarian version (Vaszolyi and Lázár 2008) (and therefore also in the 2010
English and Russian versions of the book, i.e. Vászolyi-Vasse and Lázár 2010
and Vasoj and Lazar 2010), was provided by Katalin Lázár from Budapest.5

With regard to technical equipment used for the recording not much is known:
we know that Vászolyi had an Agfa tape recorder with him on his first trip to the
Komi Republic in 1959–60, and probably also on the second trip in 1966, when
the present recording was made (Vászolyi-Vasse and Lázár 2010, pp. 18, 21). We
do not know the exact model, and whether the recorder was the same on both
trips (Vászolyi does refer to his “much-travelled tape recorder” Vászolyi-Vasse
and Lázár 2010, p. 21 in 1966, so it is likely it was the same one).

On his second trip to the USSR in 1966, however, Vászolyi was subject to
more restrictions by the Soviet authorities and could not travel as freely as before.
He was only allowed to go to the Komi ASSR after spending more than three
months in Moscow (Vászolyi-Vasse and Lázár 2010, p. 20), and he also mentions
that during this trip “it was seen as a special favour that I was permitted to
carry my own tape recorder” (Vászolyi-Vasse and Lázár 2010, p. 25).

He also took photographs (Vászolyi-Vasse and Lázár 2010, p. 22) with his
own camera (Vászolyi 1967b, p. 435). There are two pictures taken by Vászolyi
during his 1966 trip in his 1967 article, regrettably not in Kolva, though he does
mention taking photographs there (Vászolyi 1967b, p. 439), and there are 28
photographs in the 2008 Hungarian version (Vaszolyi and Lázár 2008, pp. 375–
390), but not in the English one; none of these were taken in Kolva either.

With regard to his audio recording equipment, which at the time was de-
pendent on power outlets and not on batteries, it is also interesting to mention
Vászolyi’s problems with electricity:

A worse problem was, in most villages, that the power supply was re-
stricted to a few hours after sunset with regular blackouts (hence the
quality of our tape recordings sometimes suffered).
(Vászolyi-Vasse and Lázár 2010, p. 25)

In the beginning of the song’s recording there is a section that lasts 2.23 seconds
where the recording has not captured any audio signal besides background hiss.
This could be related to the electricity problems, although the exact cause is not
documented anywhere. Vászolyi-Vasse and Lázár (2010, p. 54) marked this with
a footnote where this technical issue is mentioned. What makes this technical
glitch worth commenting is that it is occurs in the sentence where the name of
one of the main characters, the protagonist’s sister, is mentioned. The segment
could be read as ‘soft-haired sister’, and this is the term used for the sister in the
prose version too, whereas in some published versions a personal name of Nenets

5 Lázár has also provided musical transcriptions for other recordings made by Vászolyi;
see Lázár (2007).
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origin is suggested (Vászolyi-Vasse and Lázár 2010, p. 54). To resolve questions
like this we can only hope that additional recorded variants and versions stored
in different archives can be studied at a later date.

This leads to the question of the location of the original tapes and various
copies of the material that Vászolyi recorded. One copy was left in the possession
of the Komi Research Institute in Syktyvkar (now the Komi Scientific Centre,
which is part of the Ural Branch of the Russian Academy of Sciences) and
another copy was later made in Helsinki and archived at the Tape Archive of
the Finnish Language located at the Institute for the Languages of Finland.
Vászolyi emigrated from Hungary to the United Kingdom in 1968, and two years
later to Australia (Vászolyi-Vasse and Lázár 2010, p. 24). He took the original
recordings with him to Australia (Vászolyi-Vasse 1999, p. XXIV) where, as far
as we know, they remain, but Vászolyi had obviously also made a copy of his
recordings which was deposited in Hungary at the Institute of Musicology. The
current state of our knowledge is therefore that audio recordings of the song in
question are at present available in at least three locations: in Syktyvkar at the
Komi Scientific Centre (exact archival location unknown), in Budapest at the
Institute of Musicology (now part of the Research Centre of the Humanities of the
Hungarian Academy of Sciences), registered under CD 5004, with MG 6872A3
the name of Vászolyi’s original tape recording, and in the Tape Archive of the
Finnish Language, registered under signums 13755 and 13756. We are not aware
of any photographs (such as the ones mentioned above) or field notes being
archived with any of the mentioned institutions. There remains of course the
possibility of data deposited with institutions or private individuals in Australia,
about which we regrettably know nothing.

3 The song and its ethno-linguistic context

The Samoyeds have a custom…
(Ulita Koskova, in Komi; 13755_2az.162 20:19–20:23)

Among the subgroups of the Zyrian Komi the so-called Iźva Komi (or Izhva
Komi; Komi изьватас; Russian ижемцы; Nenets ңысма”; henceforth ‘Iźvatas’,
with ‘Iźva’ referring to the language variety) are perhaps the best known, being
the only such group that have traditionally been reindeer herders, and the only
group that can be found in substantial numbers outside of the Komi Republic
(on the Kola Peninsula, in the Nenets Autonomous Okrug, the Yamalo-Nenets
Autonomous Okrug, and the Khanty-Mansi Autonomous Okrug).

The Iźvatas are generally thought to have come into being through the ad-
mixture of Komi subgroups which made their way north from the 16th century
onwards, mainly from the areas along the river Vym, up along the river Izhma.
They then soon came into contact with Russians from the west, and finally with
Nenets from the north, from the middle of the 18th century onwards (Žereb-
cov 1982, pp. 108–109); it is from the Nenets that the Iźvatas learned reindeer
herding. Contacts with Russians of course continue till today, but contacts with
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speakers of Tundra Nenets are nowadays mainly limited to those Iźvatas who
herd reindeer in the Nenets Autonomous Okrug, which is situated north of the
Komi Republic, and in the Yamalo-Nenets Autonomous Okrug, which is situated
to the north-east.

It is not known exactly when the Komi first came into contact with the
Nenets; there are no extant accounts of this having happened any time before
the middle of the 16th century. The exact ethnic affiliation of the people present
in the Pechora basin before the 15th century is also not clear (Žerebcov 1982,
pp. 157–158).

The Komi also had early contacts further eastwards, especially because they
also used the well-known trade route connecting northern Europe with west-
ern Asia (Russian чрезкаменный путь ‘the Trans-Ural route’), which, starting in
Ustyug, followed the river system (Vym > Uhkta > Izhma > Pechora > Usa
> Sob > Ob’); using this route the Komi perhaps reached western Siberia al-
ready in the 12th century (Povod 2006, p. 31), though there is no early proof
of any contact with the Nenets. More localized contacts between the Iźvatas
and Nenets then occurred in the area of the present-day Komi Republic, and
in 1679 contacts between Iźvatas and Nenets in the Izhemskaja sloboda are al-
ready documented in census records. Contacts also occurred north or northwest
of the present-day Komi Republic, in the course of the movement of the Iźvatas
into the Bol’shezemelskaja Tundra, whilst written sources also show that Nenets
made their way to the Mezen’, undoubtedly by crossing Komi territory, already
in the 18th century (Lašuk 1958, pp. 104–105).

At the time the Nenets were mostly nomadic, but in the early 1800s a group
of Nenets originally from the Bol’shezemelskaja Tundra abandoned their tradi-
tional reindeer herding lifestyle and settled permanently around the village of
Kolva (about 15 km from present-day Usinsk) which had been founded in 1820;
they were formally baptized in 1826 (Žerebcov 1982, p. 166), and a church was
founded there in 1827 (Istomin 1999, p. 22). More Nenets settled there between
the 1860s and 1880s, mainly due to their livelihoods being destroyed as a result
of epizootic diseases and overgrazing drastically reducing their reindeer herds.
There are a number of ethnonyms used for these Iźva-speaking Kolva Nenets:
Komi колва яран ‘the Kolva Nenets’ (as opposed to тундра яран or выненьчи
‘the (Nenets-speaking) Nenets of the Malozemelskaja and Bol’shezemelskaja tun-
dra)’, колватас ‘the Kolva’, колва коми ‘the Kolva Komi’ (as opposed to изьватас
’the Iźva Komi’), колваса, колвасаяс ‘the Kolva, Kolvas’ (Mikušev 1973, p. 6).
There is some disagreement in the literature as to how many people still con-
sider themselves to belong to this ethnic group and whether they are to be found
only in and around Usinsk or also north of the Komi Republic, in the Nenets
Autonomous Okrug (Lašuk 1958, p. 188; Homič 1966, p. 22; Žerebcov 1982; Is-
tomin 1999, p. 168; Habeck 2005, pp. 203–205). The shift from Tundra Nenets
to Iźva occurred within a few generations: the Finnish Samoyedologist Toivo
Lehtisalo mentions that in 1912 in Kolva he met only one older man who spoke
Nenets, who, when he sang to others in Nenets, had to explain the song’s con-
tent (Lehtisalo 1956, p. LXXIV), and Lashuk, writing in the 1950s, claims that
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“nearly nobody speaks Nenets anymore”, though its not exactly clear to what
time period he refers (Lašuk 1958, p. 182). Vászolyi, during his 1966 visit to
Kolva, mentions that nobody could even count to 10 in Nenets, and that he and
his linguist companion knew more Nenets words than the inhabitants of Kolva
did.

To our knowledge no Nenets grammatical substrate features have been de-
scribed for the Kolva subdialect of Iźva Komi, only individual lexical items.
Lyktin cautiously wonders whether deaffrication (mentioned in more detail fur-
ther below) in Iźva could be of Nenets origin (Lytkin 1949, p. 149). Vászolyi
agrees with Lytkin (Vászolyi-Vasse 1999, p. 223), at least concerning the Iźva
spoken on the Kanin Peninsula; further study is obviously needed. As mentioned
above, linguistic shift was not accompanied by a total assimilation to (Iźvatas)
Komi culture. The Kolva people retained many aspects of Nenets culture – rein-
deer herding mentioned above being one of them – and also remained aware
of their Nenets origin. They self-identified as Nenets, and often also kept their
Nenets surnames, and also retained the Nenets song tradition (Nenets ярабц and
сюдбабц), and it is this last aspect that specifically interests us in the present
paper. The Kolva epic song tradition has been considered ‘Northern Komi’ (eg.
Mikušev 1973), Nenets (Homič 1966, pp. 147–149) or as mixed Komi-Nenets
(Žerebcov 1982, p. 173); the singer of this song, Ulita Koskova, said it was a
“Komi song in a Nenets voice” (Vászolyi 1967a, pp. 438–439). For a more de-
tailed description of Kolva epic songs see Mikušev (1969b).

4 Linguistic observations

Then thou speak up and say this…
(Ulita Koskova, in Komi; 13755_2az.180 21:37–21:41)

The published transcriptions differ from one another mainly in minor details.
They are generally very accurate,6 and close examination does not reveal essen-
tial deviations from the song text recorded in the audio.

An important exception are numerous self-corrections, repetitions and hesi-
tations, which are systematically ignored in the original transcripts of both the
sung and prose versions of the recording. The only exception is single footnote in
Vászolyi’s transcription where a self-correction is indicated (Vászolyi-Vasse and
Lázár 2010, p. 59). Vászolyi explicitly mentions having refrained from editing
the texts and adhering to the actual utterances recorded on tape (Vászolyi-
Vasse 1999, p. XXXVII), but he seems to have referred only to grammatically
or lexically inconsistent forms in the speech recording which he retained in the
transcript and also often commented on in his text editions, rather than self-
corrections and related phenomena. In fact, the aforementioned footnote ex-
plains the informant’s self-correction of a lexical item from line 155 in line 156
(13755_2az.155–156 19:46–19:56) We detected eight self-corrections of different

6 Vászolyi points out that there were some ‘annoying misprints’ in the first version
from 1968 (Vászolyi-Vasse 1999, p. XXIII)
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types in the sung version, and there are at least fifteen instances in the prose
version. We have carefully reintroduced these features into our digital version of
the transcripts because they are clearly a feature of the originally recorded data
and might provide valuable cues for future linguistic studies.7 Some of them are
connected to the content, e.g. that the number of participants is corrected, or
the segment is restarted with a more specific word. All of these occur within
a line, which probably also was the level at which they were ignored in earlier
transcriptions.

In addition to self-corrections, there are a few other instances of slight dif-
ferences between the various transcripts. Especially in the printed transcripts of
the sung version it may not always be obvious which one provides the correct
interpretation of the recorded speech. Some of these impressions or open inter-
pretations coincide with dialectal features that are reported as typical for Iźva
Komi, and for the Kolva subdialect as well, although showing extensive varia-
tion which is not yet fully accounted for in descriptive and sociolinguistic terms.
Interestingly, our small data sample nicely illustrates several examples of such
under-studied variation.

One of these features is l-vocalization, which we describe below in connec-
tion to epenthetic vowels. Another feature is deaffrication, which is a process
where the palatal affricates /ʨ/ and /ʥ/ are replaced with corresponding stops
/c/ and /ɟ/. This process is typical for Iźva dialect, with some reported inter-
nal variation (Punegova and Popova 2019, p. 42). Typically this variation also
regards incomplete deaffrication, i.e. where slight affrication is still perceivable,
but much less prominent. In the recordings discussed here deaffrication occurs
often in the voiced affricate /ʥ/ in all environments, but only very sporadically
in the affricate/ʨ/.

Another dialectal phenomenon undergoing variation and also commented on
by Vászolyi is the lack of number agreement (i.e. footnote comment Vászolyi-
Vasse 2001, p. 483). In Example 1 the subject is a plural third person pronoun,
but the verbform is in the singular instead of in the expected plural кучисныс.
(1) ныа тай кучис мунны нин и.

nɨa
3pl

taj
so

kutɕ-is
start-3sg.pst

munnɨ
go-inf

ɲin
already

(i)
(i)

‘They already started to go.’ (13755_2az.009 08:50–08:55)

Vászolyi describes this phenomena as sporadic yet persistent in the Kolva Usa
variety of Iźva Komi (Vászolyi-Vasse 2001, p. 11). This topic too deserves further
analysis, but based on the authors’ fieldwork experience with this dialect it does
not appear to be a feature particularly common for Iźva Komi as a whole.

Another particularity of these texts is the regular use of dative objects.
Klumpp (2009, p. 343) reports that with regard to these epic songs and their
7 For a more detailed discussion of self-corrections and related phenomena in spoken

language corpora, and specifically their usefulness in interactional linguistic research,
see the study on Nganasan by Kaheinen (2020).
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corresponding prose versions dative objects are more common in the prose ver-
sions. This also obtains for our texts, which are a subset of the materials studied
by Klumpp, and we can report one dative object from the song and four from
the prose version. We see this in Example 2 from the prose version, where the
object, ‘boat’, is marked with a dative.

(2) Ырген пыжлы суутэдіс, мыльк юр вылэ кайис.
ɨrgen
copper

pɨʒ-lɨ
boat-dat

suːted-is,
stop-3sg.pst

mɨʎk
hill

jur
head

vɨl-e
on-ill

kaj-is.
climb-3sg.pst

‘He stopped the copper boat, climbed to top of the hill.’
(13756_2bz.115 28:42–28:45)

The dative object in dialectal Komi has been the topic of much research (Baker
1985, pp. 202–221), and Klumpp (2008, pp. 167–216) has exhaustively described
occurrences of dative objects in varieties of Komi, including Iźva and its sub-
dialects. As these dative forms are thus exceedingly rare in many text collections
and recordings, but occur multiple times even in a small text such as the present
one, it might nevertheless be a worthwhile enterprise for Komi dialectology to
locate and describe the use of dative objects specifically in all the sub-varieties
of Iźva Komi in (even) more detail.

These observations about Iźva Komi dialectal characteristics in this recording
are not novel, and have been previously mentioned in the dialectological litera-
ture, but they show in an illustrative manner that the respective isoglosses are
valid only to a varying degree even in such a remote Iźva Komi variety as Kolva
Iźva Komi. This also raises the question of how useful they are as typical dialect
features, and how much they represent a late areal feature that has spread in
Komi dialects that are no longer in contact.

In addition to clearly phonological or grammatical features like in the exam-
ples above, there are also many instances of epenthetic vowels, which occur as
the sounds [i] or [e]. Sound insertions (or deletions, for that matter) are generally
typical in singing and are often used to fulfil metre requirements while follow-
ing the language’s phonotactic and prosodic rules. For instance in the Tundra
Nenets singing tradition, such regular insertions have been described as added
and transformed syllables (e.g. Niemi 2016, p. 27; Lukin 2017, p. 200).

There are several examples where epenthetic vowels undoubtedly have a met-
rical function, especially when they appear word-internally. This is true for the
examples нярт(а)ласэ,8 чер(и)нас and куль(ы)ны. We see in Example 3 that in
the word for ‘axe’ the vowel is inserted between the stem and a plural third
person possessive suffix.

8 This example also marked in Vászolyi’s transcription (Vászolyi-Vasse and Lázár
2010, p. 57). The same word occurs also without the vowel in these texts.
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(3) ме чер(и)нас лӧседча да нин
me
sg1

tɕer-i-nas
axe-vowel-3pl

lɘɕetɕː-a
prepare-pres.1sg

da
foc

ɲin
already

‘I’m already preparing (to hit) with an axe.’ (13755_2az.224 24:47–24:50)

The text includes also an example of the same word (in another inflected form)
without any insertion, but there is no reason to analyse this as lexical variation
between two stems (i.e. ме чер- ~ме чери-) because the word ‘axe’ has never been
described anywhere in the literature as having this kind of variation and чери-
is an otherwise highly frequent lexeme in Komi (and Iźva Komi) meaning ‘fish’.
Note also that the duration of the inserted sound [i] is similar to the following
[a], i.e. the average duration of other (singleton) vowels.

However, while scrutinizing the syntactic, morphological and phonological
environments where such vowels can occur we observe that in our Iźva Komi
song these insertions cannot always be simply analysed as metrical epenthetic
vowels. For instance, inserted [-e] can often also be analysed as a first person
singular possessive suffix. Likewise, [-i] resembles a coordinating conjunction or
discourse particle, with [i] being phonologically bound to the preceding phrase
or clause. This is illustrated by the example 1 above, because the line-final [i]
(written in parentheses here) does not occur in any of the published transcripts,
although it is clearly part of the recorded speech.

An interesting case of such ambivalence in interpretation in the sung ver-
sion is connected to dialectal Komi variation known as l-vocalization. This is a
phonological alternation between [l] and [v] such that the underlying phoneme
/l/ remains in word-medial position, but is deleted in word- or syllable-final po-
sition, accompanied by lengthening of the preceding vowel (Saharova and Sel’kov
1976, p. 21). Relevant instances occur regularly in the text, as is to be expected
for this subvariety of Iźva Komi. In actual fact word-final /l/ in the Iźva dialect
is retained in some morphological forms, including the imperative when formed
with the morpheme /-ɨl/ (Saharova and Sel’kov 1976, p. 20). As one would
expect, l-vocalization also features in Vászolyi’s transcript, as for instance in
vajle, voke, vośtyl, vośtyl! (Vászolyi-Vasse and Lázár 2010, 61, line 219). How-
ever, inspection of the original recording shows that in fact a short [e] vowel is
perceivable in word-final position in the words in this line ending in /l/, hence
[-ɨl-e].

There are two possible readings to account for this additional segment. The
first reading is similar to Vászolyi’s interpretation (who did not transcribe the
additional segment), namely that these [e] vowels are due to the same metric
epenthesis as described above.

(4) вайлэ, воке, восьтыл(э), восьтыл(э)
vajl-e,
bring.freq-imp.2pl

vok-e,
brother-1sg

voɕtɨl(e),
open.freq.imp.2sg

voɕtɨl(e)
open.freq.imp.2sg

‘Come on, brother, open it up!’ (13755_2az.221 24:34–24:39)
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However, an alternative reading could in principle also be possible, namely that
the additional segment [e] is a grammatical formative. According to this inter-
pretation we could analyse all these forms as plural imperatives.

(5) вайлэ, воке, восьтылэ, восьтылэ
vajl-e,
bring.freq-imp.2pl

vok-e,
brother-1sg

voɕtɨl-e,
open.freq-imp.2pl

voɕtɨl-e
open.freq-imp.2pl

‘Come on, brother, open it up!’ (13755_2az.221 24:34–24:39)

At first glance, the reading with imperative plural seems at odds with the song
context, but when we look at the narrated version of this text (Vászolyi-Vasse
and Lázár 2010, p. 69), it is clear that in this specific event there are two ad-
dressees, the brother and his wife, who are told to open the door to their hiding
place. Analysed as plural imperatives (i.e. our alternative reading which differs
from Vászolyi’s), imperative marking in the whole line would then symmetrically
occur in the three verbs (but would not match the noun marked for singular).

Acoustic inspection reveals that all three plural-marking [e] vowels are less
than 60 milliseconds long. This is considerably shorter than other word-final
vowels, but the vowel formants are relatively clearly present. Therefore, we do
not want to propose a conclusive result at this point. Our example, however,
illustrates clearly the subjective status of any transcription choices in such data
samples. As a result of the present study, the original audio recording is digitally
available now and all interpretative transcriptions (e.g. Vászolyi’s transcription,
our alternative transcription and new, future interpretations) can be digitally
aligned to the speech signal. This enables easier validation of former interpreta-
tions or – perhaps – completely new hypotheses. Therefore, digital publication
of primary data linked to linguistic annotations (as well as other metadata, like
described in the sections above) is best practice in documentary linguistics, as
described in the next section.

5 Documentary linguistic observations

The sister fetched him everything…
(Ulita Koskova, in Komi; 13755_2az.059 12:41–12:45)

The recording and related metadata discussed here constitute only a small frac-
tion of the ‘documentary record’9 of Komi, i.e. the complete inventory of all
legacy data collected and annotated by various actors during several centuries
which generally aims at documenting Komi language and culture. Even mate-
rials collected without the implicit aim to ‘document’ can potentially be part

9 The term ‘documentary record’ refers to the totality of existing documents to study
a given language (or culture, for that matter) beyond just individual corpora created
by single researchers or projects.
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of the Komi documentary record, including theoretical studies on specific topics
in, for instance, ethnology, ethnomusicology, history, and linguistics.

The documentary record of a spoken language is typically incomplete because
only part of it is accessible, and some parts are indubitably lost. Materials may
never have been archived or catalogued and may therefore be (exceedingly) hard
or impossible to find. Other materials may have been destroyed, for various
reasons in- or outside the responsibility of the involved actors. Parts of the
‘record’ can be defect – or have become defective at some time –, for instance
due to the decay of analogue or digital data carriers (e.g. paper, magnetic tapes,
or DVDs) or data loss during digitization (e.g. of tape recordings) or digital
re-coding (e.g. pre-Unicode texts to Unicode).

Research practices in fieldwork-based linguistic documentation and descrip-
tion of languages and cultures – a field called ‘documentary linguistics’ by Him-
melmann (1998), but ultimately going back to linguistic anthropology – have
changed enormously during the last century. These changes are partly related
to the digital turn in research methodology, but partly also due to evolving new
research agendas. The research history in the ethno-linguistic area described
in our paper nicely illustrates these changes, but also shows traits of temporal
continuity.

Our own agenda with this present paper is consistent with documentary lin-
guistics insofar as we strive for a “long lasting, comprehensive, multi-faceted and
multi-purpose records of linguistic practices characteristic of a given speech com-
munity” (which is part of common definitions of the field by, e.g., Himmelmann
2002; Woodbury 2003; Austin 2014). However, we basically only have some minor
comments about the recording under discussion, and we do not add completely
new materials to the documentary record either. Rather, what we intended to
do in this small study is tinker with the metadata for the purpose of better con-
textualisation of these limited legacy records, i.e. re-conceiving metadata in line
with Nathan’s and Austin’s “language documentation through thick and thin”
(Nathan and Austin 2004) and Austin’s “meta-documentation” (Austin 2013).

In order to contextualize the present recordings in both time and space (i.e.
during the 1960s in and around the Bol’shezemelskaja Tundra) one can start by
comparing Vászolyi to his predecessors, foremost to the Finnish linguist Matthias
Alexander Castrén (1813–1852). Castrén travelled in this area in 1843 (for more
details, see Lukin 2017, p. 180). His collections form an extremely important part
of the documentary records of both Nenets and Komi. As expected, there were
no recording devices available in Castrén’s time, and transcripts were recorded in
writing while working with the informant. Accordingly, for instance, the afore-
mentioned epenthetic vowels and syllables are not present in Castrén’s materials,
as it was not possible to transcribe them exactly from the sung version directly.
As we have shown above, Vászolyi also scarcely paid any attention to this fea-
ture, similar to other early researchers after Castrén (for instance in Lehtisalo’s
Nenets materials, mentioned by Lukin 2015, p. 4).

There is, however an unmistakable difference here, since in Vászolyi’s case
not marking these vowels can be seen as an editorial decision, and they can
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always be analysed from the audio recordings, whereas for Castrén and Lehtisalo
this choice creates a more fundamental difference in the documentation process
because their textual annotations are the closest we can come today to the
primary data they actually collected.

Lehtisalo’s work is in fact an apposite illustration of how early the transition
to the use of audio recording actually started. Niemi (2016, p. 20) describes how
Lehtisalo carried a phonograph with him in 1911–12. However, he used this only
as an additional tool, and the few recordings on wax cylinders are not connected
to the transcriptions in his publications (Niemi 2016, p. 20). Still, one could
argue from the documentary point of view that even this type of recordings are
important as they at least offer auditory evidence for some of the sounds which
the transcription tries to code.

Besides the change in technology, there is also a clear development of meta-
data practices. With Castrén’s materials it is not known who the individual con-
sultants are, whereas Lehtisalo already indicates this clearly, although there is no
exact information about the session context (Lukin 2015, p. 4). In Vászolyi’s ma-
terials each speaker, their birthplace and general background is described. The
primary difference with regard to contemporary data would be that this infor-
mation is provided in the form of published texts, which also then includes only
the published parts, whereas nowadays the goal is to include this information in
the archive, linked to the primary data. Actually this also already happens with
Vászolyi’s materials, as at least some identifiable metadata is stored with the
recordings in the Institute for the Languages of Finland. The broader question is
then how descriptive information from the publications, and potential additional
information in other archives, should be connected more thoroughly to create a
better interlinked dataset.

Our attempt at a reconstruction of Vászolyi’s field research (incl. the chrono-
logical events, the actors involved, the relevant archived materials and publica-
tions, etc.), described in the sections above, already provides more complete
meta-documentation than was available before. Listening to the original audio
recordings, we found evidence for various additional details which, according to
best practise in contemporary documentary linguistics, should become part of
the metadata record. For instance, in the original audio there is background
noise recorded which clearly indicates the opening of a door (13755_2az.188),
which, in all likelihood, means that one actor either left the event or joined it.
Vászolyi also describes in a footnote how Koskova tries to describe the story
she narrates with a gesture, and he also mentions whispering or susurration that
can be heard (Vászolyi-Vasse and Lázár 2010, p. 70), perhaps to an unknown ac-
tor present during the recording. Although Vászolyi’s footnote does not replace
visual information (that nowadays could easily be recorded on video), it still is
worth emphasizing that detailed descriptions of the individuals who participated
in the recorded session can also contribute meaningfully to a deeper analysis of
the recorded event.

In addition to information about who is present during a recording or in what
environment the data was collected, contemporary documentary linguistics and
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linguistic anthropology is also particularly sensitive to information concerning
interaction between actors. In the prose version of the story there are even more
examples of interaction, including with the audience, which obviously includes
persons unknown to us. As mentioned above, part of this is non-verbal, and
laughter can be heard. However, this gives us very important information about
how the audience responded to the original performance. In another instance,
an unknown male voice reacts to an event in the story, where the dead brothers
are killed by piercing them with a type of pole. The narrator says “there they
stand”, and one person in the audience comments “they still stand”.

Note that such interactions typically seem to be present in other documents
on Komi as well (such as story-telling recorded by various researchers), although
they are not always annotated in the transcriptions or mentioned elsewhere. For
instance, a very similar communication act between a recorded narrator and the
interviewer is located at the end of the story ‘Blackgrouse Shooting’ recorded in
Udora just a few weeks before the text studied here was recorded (Vászolyi-Vasse
1999, p. 440). Exactly as in the case of the present study, we came across this
interaction only while listening to the original audio.

Whereas paying attention to such marginal details may seem exaggerated,
there are also situations where such interactions may be crucial for the correct
understanding of the narrated events. For instance, there is an episode in our
story where a character throws a piece of meat outside the conical tent known in
Northern Russia as a ‘chum’. According to the description, this happens through
the smoke hole, which does not seem to be a typical use of this aperture. How-
ever, this detail may be present in the narrative for a comical effect.10 In the
audio of the story’s prose version we can indeed hear laughter in this phase
(13756_2bz.159 31:05–31:07), which definitely strengthens such an analysis.

Last but not least, we find it important for documentary linguistics to strive
for an ethnography of speech and communication beyond individual languages. If
the function of the ‘documentary record’ is to document the linguistic practices
of a given community within a more holistic perspective, but the community
has undergone a language shift, the only sensible solution would be to treat all
material, irrespective of the language, as part of the same documentary record.

6 Language technology observations

Where on earth art thou taking it?
(Ulita Koskova, in Komi; 13755_2az.100 15:41–15:45)

Language technology also has an important role to play in the enrichment of
existing annotations. The availability of Finite State Morphology for Standard
Zyrian Komi is mainly due to the substantial work carried out by Jack Rueter
(Rueter 2000), who has been working on adapting the morphosyntactic analyser
to dialectal Komi material; even when used in its current state of development it

10 Thanks to Karina Lukin for pointing out such a possibility based on the published
text version.
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has already shown its usefulness. There were individual rare loanwords that were
not yet detected by the morphosyntactic analyser, but they would be easy to add
to the lexicon files (Rueter, Kokkonen, and Marina Fedina 2020) as they are also
present in the Komi dialect dictionary (Beznosikova, Ajbabina, Zaboeva, and
Kosnyreva 2012). Ideally, the automated integration of dialectal vocabulary into
the rule set of the Komi morphosyntactic analyser could be undertaken within
the computational lexicographic infrastructure for Komi and other Uralic mi-
nority languages developed by Jack Rueter and others (Rueter and Hämäläinen
2017; Alnajjar, Hämäläinen, and Rueter 2020; Alnajjar, Hämäläinen, Rueter,
and Partanen 2020).

On the other hand, the majority of morphological dialectal features are al-
ready covered by the existing rules in the analyser, and a comparison to the
Spoken Komi Corpus (Blokland, Chuprov, Maria Fedina, Marina Fedina, Lev-
chenko, Partanen, and Rießler 2021) reveals that essentially all dialectal mor-
phological processes (including inflection as well as the – more rarely occurring
– derivational deviations) are such that they do have parallels in other Komi
materials. From this point of departure it is clear these forms will be eventually
added to the rule set of the morphosyntactic analyser.

There are still very particular challenges for the application of the existing
FST morphology to spoken language data in general and to this type of musical
text in particular; in our case they are the epenthetic vowels and other spoken
features. How challenging these features are depends on how exact we want the
transcript to represent recorded speech.

For instance, we could move the epenthetic vowels to a different annotation
layer and just use orthographic spelling for the transcript – similar to Vászolyi’s
transcription which leaves out the epenthetic vowels – and as input for the
morphosyntactic analyser. Alternatively, if there is a consistent way to separate
the epenthetic vowels from ordinary vowels in the transcription, they can be
parsed and removed during an additional preprocessing step before being sent
to the morphosyntactic analyser.

Similarly, false starts, hesitations and corrected speech segments smaller than
an analysable word could be marked in the transcript in a consistent way and
handled during preprocessing. Currently, we transcribe them impressionistically
with a dash at the end but do not have any preprocessing rules in place yet.

Since we generally use orthographic transcription, but adapt it to non-stan-
dard forms, we also want to mark the epenthetic vowels with bracket for em-
phasis. As it seems they can appear in a wide variety of positions, see e.g. in
this song the examples кӧр(е), чер(и)нас, нярт(а)ласэ and куль(ы)ны, it can be
difficult to describe them using two-level morphology rules if they are written
without being separately marked by any conventions. It may be possible to add
such vowels individually for the most common words by examining a corpus of
existing texts, but to be able to analyse these in new texts is a challenge.

Besides false starts, self-corrections and hesitations, there are other challenges
for syntactic analysis. At the moment the text is chunked according to the (po-
etic) lines of the original print publication(s) of the song, rather than utterances
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or using speech pauses as clues for chunking. In some versions of the printed texts
punctuation is used, following the conventions of written language for marking
sentences, clauses or phrase coordination. Sentences marked by means of punc-
tuation are, however, relatively long, and it is unclear whether the punctuation
at verse boundaries describes the most meaningful units in texts of this type. If
the line and verse level phenomena are of importance, these elements could also
be marked with some other conventions than the punctuation currently used.

Although the authors’ own evolving solutions for integrating natural language
processing into documentary linguistics (Blokland, Gerstenberger, Marina Fed-
ina, Partanen, Rießler, and Wilbur 2015, described in several papers since) are
still only preliminary, it is clear that developing tools and best practice for effi-
cient and systematic corpus annotation is a real-world task where solutions will
be beneficial for computational and documentary linguistics beyond the Komi
context.

7 Discussion

Thank God, it ends now.
(Erik Vászolyi, in Hungarian; 13755_2az.241 07:42–07:49)11

The ‘Ballad of the soft-haired sister’ and similar materials are an integral part of
the documentary record that is available for the under-resourced Komi language,
and represent a text type that can no longer be recorded because there are no
longer any native speaker performers of this particular song type. In this small
contribution to the Festschrift we wanted to show that taking a new look at
these already published and analysed materials can lead to a number of valuable
observations. In general, the construction of current corpora should always take
all earlier work seriously into account and actively try to integrate it.

We have not only discussed this as a methodological issue, but carefully
looked at the history of this small text sample, reconstructed various missing
details in the metadata, and additionally contextualized the relevant original
fieldwork events as well as later work with this document. While doing so we have
shown, that by carefully going through related publications and descriptions of
the work, we can reconstruct the events relatively accurately, and bring legacy
recordings, transcripts and metadata annotations into a state where they are
comparable with contemporary spoken corpora. As a result, we are able to link
the original primary data to various levels of annotations and interpretations
(including our own) and make it available digitally with richer metadata and
commentary (Blokland, Partanen, and Rießler 2021).

We can also show that the current NLP environment for Komi (based on FST
morphology) has reached a level where such materials can be fairly effortlessly
analysed and studied, though at the same time there are challenges for the pro-
cessing pipeline due to the specific speech genre (i.e. music) represented by our

11 This quote – originally in Hungarian – is not from the English translation of the
published texts, but a comment by Vászolyi found in the audio recording.
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data. Other spoken language features, such as false starts and self-corrections,
should also be taken into account more systematically, both in the transcript
and the Komi NLP model. Furthermore, we have discussed how computational
modeling of phonology, morphosyntax and lexicon could be developed such that
work on (written and spoken) standard and dialectal Zyrian Komi can be unified
in the future.

Last but not least, our work has shown the potential that legacy data still has
today. The unique Nenets-Komi character of our speech sample, part of the Kolva
epic tradition, is unmistakable. However, an understanding of exact models of
contact influence between Nenets and Komi is still in need of more thorough soci-
olinguistic, ethnomusicological and anthropological investigations, which ideally
would occur as collaboration between researchers representing these different
fields. The way we publish and annotate this individual text also creates one
possible example of how these materials could be created and studied collabora-
tively across the above-mentioned fields, as was already pointed out by Vászolyi
himself:

Granny Ulita’s heroic sagas and ballads deserve our attention in more
ways than just one inasmuch as they are relevant to the Samoyedologist
just as much as to the Finno-Ugrist focusing on Komi, to the linguist as
well as to the folklorist or anthropologist.
(Vászolyi-Vasse and Lázár 2010, p. 24)

.
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Tiivistelmä Tässä artikkelissa esittelemme vuonna 2013 aloittaneen ja
2019 päättyneen Koneen säätiön rahoittaman Suomalais-ugrilaiset kie-
let ja internet projektin suunnittelua sekä toteutusta ja kokoamme yh-
teen saavutettuja tuloksia. Aikaisemmin julkaistujen valmiiden tulosten
lisäksi esittelemme myös joitakin keskeneräisiksi jääneitä tuotoksia. Pro-
jektissa kerättiin verkkoharavoinnin ja automaattisen kielentunnistuksen
avulla harvinaisilla uralilaisilla kielillä kirjoitettujen sivujen tekstiä avoi-
milta verkkosivuilta. Projektissa kehitetty Wanca-portaalisivusto toimii
kokoelmana linkkejä haravoinnin yhteydessä löydetyille näitä kieliä käyt-
täen kirjoitetuille sivuille. Projektissa kehitettiin prosessi, jota käyttäen
verkkoharavan avulla löydetyistä teksteistä muodostetaan virkekorpuk-
sia halutuille kielille. Muodostetut virkekorpukset ovat avoimesti saata-
villa FIN-CLARIN konsortion ylläpitämän Kielipankin Korp-palvelussa.
Verkkoharavoinnin ja korpusten kokoamisen ohella projekti keskittyi eri-
tyisesti kielentunnistuksen menetelmien kehittämiseen, jossa saavutet-
tiin kansainvälisesti erittäin merkittäviä tuloksia. Projektin tutkijat ovat
osallistuneet kansainvälisiin tekstin kielentunnistukseen keskittyneisiin
kilpailuihin ja voittaneet niistä useita.

Keywords: Verkkoharavointi · Kielentunnistus · Uralilaiset kielet.

1 Johdanto

Koneen Säätiö oli vuonna 2011 palkannut Jack Rueterin valmistelemaan uhana-
laisiin uralilaisiin kieliin keskittyvää kieliohjelmaa. Seuraavana vuonna säätiö jul-
kaisi nelivuotisen kieliohjelmansa 2012-2016,3 jonka kautta oli tarkoituksena ra-
hoittaa erityisesti uhanalaisiin suomalais-ugrilaisiin kieliin keskittyvää tutkimus-
ta [33]. Kieliohjelman päätavoitteena oli edistää pienten suomalais-ugrilaisten
kielten, suomen ja Suomen vähemmistökielten dokumentointia ja yleisesti vah-
vistaa niiden asemaa.

3 https://www.koneensaatio.fi/wp-content/uploads/Kieliohjelma.pdf
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2 Projektin suunnittelu

Idea tässä artikkelissa esiteltyyn hankkeeseen syntyi Koneen Säätiön kieliohjel-
man suuntauksista, Tommi Jauhiaisen aikaisemmasta kielentunnistuksen tutki-
mustyöstä4 sekä T. Jauhiaisen kokemuksista Kansalliskirjaston verkkojulkaisu-
jen keräämiseen liittyen. Alun perin T. Jauhiaisen idea kielentunnistuksen tut-
kimiseen oli syntynyt ajatuksesta kerätä internetistä suomenkielisiä virkkeitä,
lauseita tai sanoja ja muodostaa näistä vapaasti saatavilla olevia tekstikorpuk-
sia erityisesti kieliteknologian kehityksen tarpeisiin. Myös tämän projektin ta-
voitteena oli jo heti alusta alkaen kerätä nimenomaan virkekorpuksia, sillä virk-
keitä pidempiä tekstejä internetistä on ongelmallista koostaa korpuksiksi koska
tekstit saattavat ylittää teostason, jolloin niitä suojaa tekijänoikeuslaki ja niiden
edelleenjakaminen ilman lupaa olisi lainvastaista.

Projektin kantavana ideana oli kielentunnistinta käyttäen rakentaa järjes-
telmä, joka automaattisesti internetiä tutkien keräisi sieltä halutunkielistä, täs-
sä tapauksessa suomalais-ugrilaista, aineistoa virkekokoelmiksi ja lisäksi kirjaisi
löytämänsä sivustot. Virkekokoelmat tai -korpukset toimisivat tutkimusaineisto-
na erityisesti kielentutkijoille ja suomalais-ugrilaisten kielten ja kulttuurien tut-
kimukselle. Sivustolistauksista olisi mahdollista rakentaa portaalisivustoja pie-
nemmille kielille, jotka voisivat parantaa linkitettyjen verkkosivustojen saavu-
tettavuutta ja siten edesauttaa kielten käyttäjiä löytämään toisensa ja näin yl-
läpitämään yhteistä kielellistä kulttuuriaan.

T. Jauhiaisen tutkimustyö oli ennen projektia keskittynyt erityisesti digi-
taalisessa muodossa olevan tekstin kielen automaattiseen tunnistamiseen. Kie-
len tunnistaminen on kieleltään tuntemattoman tekstin vertaamista joukkoon
riittävällä varmuudella kieleltään tunnettuja tekstejä. Samoja tai hyvin lähei-
siä menetelmiä voidaan käyttää myös tekstin lajitteluun esimerkiksi aihealuei-
den suhteen. Hän oli kirjoittanut tutkimustyönsä pohjalta pro gradu -tutkielman
"Tekstin kielen automaattinen tunnistaminen"[15]. Tutkielma oli syntynyt osa-
na Suomen Kansalliskirjaston verkkojulkaisujen keräämisen, eli verkkoharavoin-
nin,5 kehitystyötä. Tutkielman ohella hän oli rakentanut kielentunnistimen, joka
kykeni erottelemaan tekstin kielen 103 kielen joukosta. Kielentunistimen käyt-
tämät kielimallit oli luotu käyttäen Wikipediassa sijaitsevien erikielisten artik-
kelikokoelmien tekstimassasta muodostettuja tekstikorpuksia. Gradututkimuk-
sen testien perusteella kielentunnistin pystyi tunnistamaan Suomen kielen oikein
95,5% todennäköisyydellä jo 10 merkin mittaisesta tekstinäytteestä. Suomen lä-
hisukulaisista 103 kielen joukossa olivat ainoastaan viro ja unkari.

Rakennettu kielentunnistin oli ollut tarkoitus ottaa käyttöön Kansalliskirjas-
ton verkkoharavoinnissa laajemmin, mutta käytännössä kielentunnistimen yh-
distäminen verkkoharavaan ei ollutkaan suoraviivaista. Pro gradu- tutkielman
tunnistinta rakennettaessa tutkittiin muutaman algoritmin ja kielimallien eri
yhdistelmiä ja tehtiin kattavia evaluointeja näiden välillä. Väitöstutkimuksessa
oli tarkoituksena tehdä aiemman kartoituksen pohjalta tarkempi ja laajempi sel-

4 http://urn.fi/URN:NBN:fi-fe201012223157
5 http://hdl.handle.net/10138/171893
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vitys käytettävissä olevista menetelmistä tuoreimman kansainvälisen tutkimuk-
sen valossa. Selvitykseen suunniteltiin koottavan kattava lista olemassa olevista
kielentunnistamisen menetelmistä ja kielentunnistimista.

T. Jauhiaisen väitöskirjatyö kielen tunnistamisesta oli alkanut syksyllä 2011
ja työn ensimmäisessä vaiheessa oli Wikipedian artikkelikokoelmista muodostet-
tu lisää tekstikorpuksia, joista kielentunnistimen uudelle versiolle oli tarkoitus
rakentaa uudet ja paremmat kielimallit. Projektin alkaessa tekstikorpuksia oli
muodostettu jo 264 kielelle, joiden joukossa kieliohjelman kannalta kiinnosta-
via kieliä olivat suomi, viro, unkari, komipermjakki, komi, mokša, niittymari,
vuorimari, ersä, pohjoissaame, udmurtti, vepsä sekä võru.

Kielentunnistimen tunnistustuloksia pyrittiin parantamaan hyödyntäen kie-
lentunnistimen kannalta uusia menetelmiä. Aikaisemmin käytettyjä menetelmiä
oli suunniteltu jatkokehitettävän esimerkiksi ottamalla huomioon myös sanara-
jat ylittävä informaatio, joka pro gradu -tutkielman tunnistimessa oli kokonaan
jätetty huomiotta. Samoin oli tarkoitus tutkia mahdollisuutta laskettuihin kir-
jainyhdistelmiin perustuvien lukujen parempaan hyödyntämiseen kielen päätte-
lyssä käyttäen esimerkiksi koneoppimisessa käytettyjä vakiomenetelmiä. Uusia
menetelmiä tai niiden yhdistelmiä käyttävien tunnistinten tunnistustuloksia piti
vertailla toisiinsa ja niiden joukosta valita parhaiten testeissä menestyvä mene-
telmä internet-haravoinnin käyttöön.

Haravointijärjestelmässä suunniteltiin keskityttävän prototyypin rakentami-
seen, mutta heti alussa tunnistettiin että järjestelmän tehokkuusvaatimusten
saavuttaminen vaatii tutkimusta myös tietoliikennetekniikoiden (http- ja tcp/ip-
protokollien) ja tietorakenteiden optimoidusta käyttämisestä.

Hanke toteutettiin Helsingin yliopiston Nykykielten laitoksella osana kan-
sainvälistä CLARIN yhteistyötä, jota Suomessa edusti ja edustaa FIN-CLARIN-
konsortio.6 Yhtenä FIN-CLARINin tavoitteena on varmistaa, että kaikki Suo-
men tutkijat pääsevät mahdollisimman helposti käyttämään mitä tahansa eu-
rooppalaisia CLARIN-yhteensopivia kieliaineistoja, ja että ulkomaalaisille tut-
kijoille tarjotaan vastaavat mahdollisuudet suomalaisiin aineistoihin. Hankkeen
osana tehtävässä korpustutkimuksessa hyödynnettiin sekä CLARINin Virtual
Language Observatoryn7 että META-NET hankkeen META-SHARE-varannon8

tietoja erilaisista kieliresursseista.

3 Tavoitteet ja tulokset

Tässä luvussa käymme tarkemmin läpi projektille alunperin asetettamiamme
tavoitteita ja peilaamme niitä toteutuneisiin tuloksiin.

Suomalais-ugrilaiset kielet ja internet -hankkeen vastuullisena johtajana toi-
mi FIN-CLARINin tutkimusjohtaja Krister Lindén. Alkuperäinen hankesuun-
nitelma oli tehty neljäksi vuodeksi alkaen vuoden 2013 alusta. Projektin työn-
tekijöinä Koneen säätiön henkilökohtaisten apurahojen turvin toimivat Tom-

6 https://www.kielipankki.fi/organisaatio/
7 https://vlo.clarin.eu
8 https://metashare.csc.fi
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mi ja Heidi Jauhiainen. Hankkeen rahoitus alkoikin vuoden 2013 alusta, mutta
kokonaiskestoltaan nelivuotisen projektin viimeinen apuraha maksettiin vasta
vuoden 2019 tammikuussa. Projektin aikataulu pitkittyi, kun T. Jauhiaisen oli
Kansalliskirjaston työtilanteen vuoksi palattava Kansalliskirjaston tietojärjestel-
mäpäälliköksi keväällä 2016. Heidi Jauhiainen aloitti syyskuussa 2016 Suomen
Akatemian rahoittamassa projektissa Semantic Domains in Akkadian Texts,9

ja sekä T. että H. Jauhiainen pääsivät palaamaan Suomalais-Ugrilaiset kielet
ja internet -projektin pariin vasta talvella 2017-2018. Osin näistä viivästyksis-
tä johtuen jotkin projektin tärkeimmistä tuloksista julkaistiin vasta elokuussa
2019. Projektiin selvästi liittyviä tuloksia on julkaistu myös vielä vuosina 2020
ja 2021.

Hankkeessa oli tarkoituksena rakentaa prototyyppi järjestelmästä, jonka avul-
la olisi mahdollista ylläpitää linkkisivustoa harvinaisilla suomalais-ugrilaisilla
kielillä kirjoitettua tekstiä sisältäville sivustoille. Linkkikokoelmalla pyrittäisiin
vahvistamaan suomalais-ugrilaisten kielten asemaa ja edesauttamaan kielten
käyttämistä kieliyhteisöjen hajotessa.

Yhtenä projektin päätarkoituksena oli kerätä avoimilta verkkosivuilta pienil-
lä uralilaisilla kielillä kirjoitettua tekstiä. Projektin alussa H. Jauhiainen vertai-
li erilaisia verkkoharavoinnin menetelmiä ja projektissa päädyttiin käyttämään
avoimen lähdekoodin verkkoharavaa Heritrixiä,10 joka on myös Kansalliskirjas-
ton käytössä. Tekniseltä toteutukseltaan järjestelmä on Kansalliskirjaston käyt-
tämän verkkoharavointijärjestelmän sukulainen, mutta järjestelmät erosivat eri-
tyisesti siinä, että hankkeessa rakennettavan prototyypin ei ollut tarkoituskaan
tallentaa kaikkia löytämiään sivustoja. Hankkeessa oltiin myös kiinnostuneita
ainoastaan tekstimateriaalin keräämisestä. Iso osa Kansalliskirjaston verkkoha-
ravan käyttämästä ajasta ja tallennustilasta kuluu erilaisten binääritiedostojen,
kuten kuvien ja videoiden, keräämiseen. Myös html-kielisellä sivulla varsinaisen
tekstimateriaalin koko on usein vain murto-osa koko tiedoston koosta.

3.1 Laskentaympäristö

Järjestelmän arvioitiin tarvitsevan toimiakseen tehokkaan palvelinympäristön,
runsaasti tallennustilaa sekä nopeat verkkoyhteydet ja hanke sisälsi myös tarvit-
tavan palvelininfrastruktuurin suunnittelun ja hankinnan. Järjestelmän laaja-
mittaisen käytön vaatimaa palvelin- ja verkkokapasiteettia oli vaikeata ennustaa
etukäteen ja sen selvittäminen jäikin yhdeksi hankkeen aikana tutkittavista tie-
toteknisistä kysymyksistä. Haravointijärjestelmän rakentaminen ja järjestelmän
käyttämien menetelmien tutkiminen aloitettiin vuoden 2013 alkupuoliskolla.

Hankkeen verkkoharavointia suorittavan järjestelmän tarkoitus oli kyetä käy-
mään lävitse mahdollisimman paljon internetistä löytyviä sivustoja löytääkseen
suomalais-ugrilaisilla kielillä kirjoitetut sivut mahdollisimman kattavasti. Hank-
keessa suoritettu haravointi eroaa aiemmin esille tulleesta Kansalliskirjaston

9 https://researchportal.helsinki.fi/en/projects/semantic-domains-in-akkadian-texts
10 https://github.com/internetarchive/heritrix3/wiki
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verkkoharavoinnista, mutta hankkeen päämäärä oli laajuudeltaan yhtä kunnian-
himoinen, koska tarkoituksena oli haravoida myös Suomen ulkopuolella sijaitse-
vaa internettiä. Kansalliskirjaston verkkoharavointiin käyttämiä palvelimia voi-
tiinkin käyttää esimerkkinä määriteltäessä hankkeen palvelintarpeita. Tuolloinen
Kansalliskirjaston verkkoharavointia suorittava palvelin oli vuonna 2009 hankit-
tu kaksi neliydinprosessoria ja 42 gigatavua muistia omaava fyysinen palvelin.
Toinen identtinen palvelin toimi haravoidun aineiston käyttöönasettamisessa ja
fyysisten palvelinten lisäksi käytössä oli useita virtuaalipalvelimia. Kansalliskir-
jaston verkkoharavointiin käyttämät palvelimet sijaitsivat Helsingin yliopiston
tietotekniikkakeskuksen konesalissa, jossa niiden laitteistoja ylläpiti teknologia-
palveluiden palvelinylläpitoryhmä. T. Jauhiainen oli suunnitellut myös Kansal-
liskirjaston palvelinhankinnat ja hänen aikaisempaan kokemukseensa perustuen
myös tämän hankkeen palvelimet sijoitettiin Helsingin yliopiston konesaliin.

Palvelimia suunniteltiin tarvittavan 2 kappaletta. Ensimmäinen toimisi eri-
tyisesti kielentunnistimen ja sen kehitystyön ympäristönä ja toinen verkkoha-
ravoinnin, korpusten keräämisen ja linkkisivustojen rakentamisen ympäristönä.
Palvelinten kapasiteettitarpeet määriteltiin seuraavasti:

– ainakin 2 prosessoria ja 8 ydintä

– ainakin 64 gigatavua keskusmuistia

– ainakin 10 teratavua levytilaa, josta osa nopeaa Flash-levyä

Ensimmäiset palvelimet, nimeltään suki1 ja suki2, tilattiin välittömästi pro-
jektin rahoituksen varmistuttua vuoden 2012 lopulla ja ne saapuivat yliopiston
konesaliin jo 2013 tammikuun puolessa välissä. Molemmat palvelimet oli varus-
tettu kahdella kuusiytimisellä Xeon prosessorilla, 256 gigatavulla keskusmuis-
tia sekä 2,5 teratavulla levytilaa. Helsingin yliopiston onnistuneiden kilpailutus-
ten johdosta ja osin Kansalliskirjaston tuella oli mahdollista laajentaa projektin
palvelinperhettä vuotta myöhemmin kahdella palvelimella. Tulevia laajamittai-
sia haravointeja ajatellen ensimmäinen uusista palvelimista, suki3, määriteltiin
erityisesti tallennuspalvelimeksi ja se sisälsikin 20 teratavua tallennustilaa, jo-
ta jaettiin suki1- ja suki2-palvelinten sekä uuden haravointipalvelimen, suki4:n,
käyttöön. Uusi järeä haravointipalvelin sisälsi teratavun verran nopeaa Flash-
levyä, 512 gigatavua keskusmuistia sekä 64 laskentaydintä. Palvelinten avulla oli
mahdollista ladata ja tunnistaa kieli noin 400 sivulta sekunnissa. Aineiston kart-
tuessa projektin aikana hankittiin vielä myöhemmin toinen tallennuspalvelin,
suki5, joka toi projektille toiset 20 teratavua tallennustilaa. Projektin palveli-
met toimivat työvälineinä myös joillekin yhteistyökumppaneille toimien esimer-
kiksi Mediawikin testialustana Jack Rueterin Wiki-pohjaiselle sanakirjalle [36].
Palvelimista suki1, suki2 sekä suki5 ovat edelleen FIN-CLARIN infrastruktuu-
rin aktiivisessa käytössä palvellen esimerkiksi Vaikuttavuussäätiön rahoittamaa
”Language Identification of Speech and Text” -hanketta11 sekä Muinaisen Lähi-
idän imperiumit -huippuyksikköä.12

11 https://www.vaikuttavuussaatio.fi/rahoitettavat-hankkeet/
12 https://www.helsinki.fi/fi/tutkimusryhmat/muinaisen-lahi-idan-imperiumit
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3.2 Verkkoharavointia

Vuoden 2013 aikana H. Jauhiainen kirjoitti tietojenkäsittelytieteen kandidaa-
tintutkielman verkkoharavoinnin menetelmistä [11].13 Jotta Heritrix paremmin
ohjautuisi automaattisesti uralilaisia kieliä sisältäville sivustoille, sen piti kyetä
päättelemään sivun kieli jo haravoinnin aikana. Tätä varten H. Jauhiainen kehitti
Heritrixistä useita versioita, jotka eristivät kerätyistä sivuista mahdolliset teks-
tiä sisältävät osiot ja kykenivät keskustelemaan erillisen kielentunnistuspalvelun
kanssa. Haravointijärjestelmästä oli käytettävissä prototyyppi vuoden 2014 alus-
ta, jolloin voitiin aloittaa laajamittaiset testiharavoinnit internet-ympäristössä.

Vuosina 2014 ja 2015 pienillä uralilaisilla kielillä kirjoitettuja tekstejä etsit-
tiin sellaisten kansallisten verkkotunnusten alta, joilta uskottiin kyseisiä sivuja
löytyvän (.ee, .fi, .hu, .lv, .no, .se ja .ru), sekä lisäksi .com-domainista. Kansallis-
kirjaston kanssa tehdyn yhteistyön tuloksena löydettiin tekstejä myös joistakin
muista domaineista. Erilaisia verkkoharavointeja suoritettiin myös 2016, 2017 ja
2018. Suomessa projektia esiteltiin useissa seminaareissa ja kokouksissa 2013-
2017. Projektia ja sen tekemiä haravointeja esiteltiin kansainvälisesti vuosina
2014 ja 2015. Vuonna 2014 T. Jauhiainen esitteli kielentunnistukseen liittyvää
tutkimustaan Oslossa järjestetyssä ”Web-Scale Natural Language Processing in
Northern Europe” -työpajassa,14 jossa luotiin yhteyksiä mm. Common Crawl
säätiöön.15 Vuoden 2015 alussa H. ja T. Jauhiainen esittelivät projektia en-
simmäisessä kansainvälisessä ”Computational Linguistics for Uralic Languages”
-työpajassa16 (IWCLUL 2015) Tromssassa posterin ja siihen liittyvän artikkelin
voimin [12]. Työpajan ohessa luotiin yhteyksiä Tromssan yliopiston Giellatekno
-tutkimusryhmään ja tutustuttiin heidän toimintaansa.17 Myöhemmin samana
vuonna T. Jauhiainen kutsuttiin esittelemään projektia Viron kansalliskirjastos-
sa järjestettyyn ”Web Archiving: Preserving the History of Data-Driven Society”
-tapahtumaan,18 Tallinnaan.

Julkaisuperinteen siirtyminen internetiin on nostanut internetin keräämisen
talteen maailman kansalliskirjastojen tärkeimpien tehtävien joukkoon.19 Kansal-
liskirjastot haluavat kerätä nimenomaan omien kansalaistensa tuotoksia, jotka
monessa tapauksessa pystytään erottelemaan käytetyn kielen perusteella.

Projektin aikana Kansalliskirjastolle tehtiin erillistä korvausta vastaan usei-
ta haravointeja suomenkielisten sivujen löytämiseksi. Projektia sekä Kansallis-
kirjaston kanssa tehtyä yhteistyötä esiteltiin verkkoarkistointiin erikoistunees-

13 http://www.suki.ling.helsinki.fi/Jauhiainen_Verkkoharavoinnin_menetelmia.pdf
14 https://researchportal.helsinki.fi/en/activities/web-scale-natural-language-

processing-in-northern-europe-workshop
15 https://commoncrawl.org
16 https://web.archive.org/web/20160331185349/http://gtweb.uit.no/iwclul2015/
17 https://giellatekno.uit.no
18 https://researchportal.helsinki.fi/en/activities/web-archiving-preserving-the-

history-of-data-driven-society
19 https://blogs.helsinki.fi/digikirjasto/2015/02/12/tallinkilla-tallinnaan-

verkkoarkistoinnin-varjolla/
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sa konferenssissa Lontoossa 2017 (IIPC Web Archiving Conference, Lontoo).20

Vuonna 2015 tehtiin yhteistyötä myös Viron Kansalliskirjaston kanssa vironkie-
listen sivujen löytämiseksi.

Common Crawl säätiön keräämä ja avoimesti tarjoama maailmanlaajuisen
haravoinnin tuloksena tehty korpus ajettiin kielivalikoiman tunnistimen lävit-
se, minkä avulla löydettiin relevantteja tekstejä myös muiden verkkotunnusten
alueilta. Helmikuussa 2015 projektin siihen mennessä löytämät verkko-osoitteet
toimitettiin Common Crawl säätiölle, jotta projektin haravoimat, Common Craw-
lin korpuksesta puuttuvat, sivustot tallentuisivat tuleviin versioihin Common
Crawl korpusta.

3.3 Wanca

Linkkisivuston suunnittelemisessa oli ajatuksena käyttää suomalais-ugrilaisten
kielten ja kulttuurien asiantuntijoita verkkosivujen sisällön laadun tutkimises-
sa ja suunnitella siihen myös kansalaistiedettä tai talkoistamista hyödyntäviä
ominaisuuksia. Hyvinkin laajojen automaattisesti kerättyjen linkkilistojen tar-
kistustyö onnistuisi vain kielenkäyttäjiä osallistamalla. H. Jauhiainen rakensi
Wancaksi21 nimetyn yhteistyöportaalin, joka julkistettiin vuonna 2015 kansain-
välisen fennougristikongressin yhteydessä (CIFU XII, Oulu).22 Wancaa käyttäen
eri kielten asiantuntijoilla on mahdollisuus tutkia linkkien takana olevia sivuja,
äänestää automaattisen kielentunnistuksen oikeellisuudesta ja muuttaa tarvit-
taessa linkin kieltä. Monet asiantuntijat, mm. Jack Rueter, avustivat projektin
jäseniä linkkien kuratoinnissa.

Monien verkkosivujen sisältö on nykyään dynaamista ja se vaihtuu joskus jo-
pa tunnista toiseen. Monet Wancan sisältämät linkit johtavat esimerkiksi uutis-
sivustoihin, joiden sisältö ei enää lainkaan vastaa sitä mitä projektissa aikoinaan
ladattiin. Jopa staattiset sivut muuttuvat aika ajoin. Sivustorakenteita uudiste-
taan ja erinäisistä syistä jotkut sivustot katoavat kokonaan internetistä. Wanca
saattaa säilyttää joitain sivuja, joihin ei ehkä enää ole linkkejä missään muualla,
mutta monet Wancassa olevat linkit ovat jo vanhentuneita.

Wancan linkkilistasta voi kieltä osaamatonkin nähdä, että kielille, joilla on
internetissä vain muutamia sivustoja, on usein sivustoja, joiden tarkoituksena
on kielen elvyttäminen tai säilyttäminen ja joita ylläpitävät yhteisöt tai yliopis-
tot. Kielillä, joilla on enemmän sivustoja, löytyy myös uutissivustoja ja jopa
kaupallisia sivuja. Pohjoismaissa, erityisesti Ruotsissa, löytyy viralliset viran-
omaissivustot vähemmistökielillä, myös saamen kielillä ja meänkielellä. Tämä ei
tunnu olevan yhtä yleistä Venäjällä puhutuissa kielissä.

Teimme vuonna 2017 suoritetun Wancan linkkien tarkistuslatauksen yhtey-
dessä pientä tutkimusta siitä, miten harvinaisilla uralilaisilla kielillä kirjoitetut
sivustot linkittyvät toisiinsa. Olimme optimoineet Heritrixin niin, että harvinai-
silla uralilaisilla kielillä kirjoitetuilta sivuilta löydetyt linkit ovat etuasemassa

20 https://netpreserve.org/wac2017/abstracts/#_abstract83
21 http://suki.ling.helsinki.fi/wanca/
22 https://blogs.helsinki.fi/fennougrica/2015/08/19/cifu-xii-day-3/
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muihin linkkeihin nähden kun valitaan mitä ladataan seuraavaksi. Jos relevantit
sivustot linkittyvät toisiinsa, sen pitäisi näkyä aineistossamme, vaikka emme to-
dennäköisesti pystyneet täydellisesti haravoimaan valitsemiamme kansallisia ver-
koavaruuksia. Käsittelimme samalla sivustolla olevia erikielisten sivujen ryhmiä
eri entiteetteinä. Visualisoimme linkittyvien sivusto-kieli parien verkon Gephi-
työkalun23 [3] avulla. Verkosto on nähtävissä Suki-projektin kotisivuilla24 inte-
raktiivisessa graafien katselukäyttöliittymässä.25 Verkostossa sivustojen väliset
linkit muodostavat pääasiassa kahdenlaisia ryhmiä. Ensinnäkin yhden sivuston
sisällä olevat erikieliset sivut linkittyvät usein toisiinsa. Tässä ryhmässä linkit-
tyvät sivustot on yleensä kirjoitettu hyvin läheisillä kielillä. Toisessa ryhmässä
samalla kielellä kirjoitetut täysin erilliset sivustot sisältävät toisinaan linkkejä
toisiinsa. Toki on myös sivustoja, jotka sisältävät molempia edellämainituista
linkkityypeistä. Tietyt sivustot, kuten giellatekno.no, samediggi.fi ja davvi.no,
ovat keskeisiä saamen kielten säilyttämisen ja elvyttämisen kannalta, ja ne linkit-
tyvät myös toisilla kielillä kirjoitettuihin sivuihin muilla sivustoilla. Samanlaisia
sivustoja ei näytä olevan Venäjällä puhuttujen uralilaisten kielten osalta.

Wancan linkkilistaa on käytetty mm. Kansalliskirjaston vuoden 2019 saame-
laiskielisiin sivuihin kohdistuneessa teemakeräyksessä.26 Prototyypin lähdekoodi
oli tarkoitus julkaista avoimen lähdekoodin lisenssillä GitHubin kautta ja näin
myös tehtiin vuoden 2019 loppupuoliskolla.27

3.4 Kielentunnistin

Hankkeessa oli tarkoitus toteutettaa tekstin kielen automaattinen tunnistin eri-
tyisesti verkkoharavoinnin tarpeisiin. Tekstin kielen automaattinen tunnistami-
nen oli internetissä olevan tekstimäärän ja kielivalikoiman kasvaessa tullut tär-
keäksi näiden dokumenttien automaattisen käsittelyn esivaiheeksi. Tekstin kieli
on tarpeellista tunnistaa, jotta tekstiä voidaan käsitellä oikeilla kieliteknologi-
silla välineillä. Esimerkiksi hakukoneiden verkkosivujen indeksointimenetelmät
saattavat olla riippuvaisia indeksoitavan kielen tunnistamisesta. Verkkosivujen
tekijät eivät välttämättä käytä html:n kielen tunnistamiseen varattuja merk-
kauksia oikein, tai pohjaltaan esimerkiksi englanninkieliset sivut saattavat si-
sältää suomenkielisen keskustelupalstan. Internetistä löytyy hyvin suuri määrä
erilaisia tekstidokumentteja, joissa ei ole juurikaan metadataa tai metadatan
käyttäminen kielentunnistamiseen ei ole mahdollista.

Erityisen tarkka kielentunnistin mahdollistaisi automaattisesti kerättyjen teks-
tikorpusten laadun saattamisen aivan uudelle tasolle. Suuriin määriin tekstiä oli-
si automaattisesti merkattavissa esimerkiksi tekstin kielelle vierasperäisiä nimiä,
jotka voivat haitata korpuksen avulla toteuttavaa tilastollista kielentutkimusta.
Toisaalta vierasperäisten sanojen ja nimien käyttöä ja niiden levinneisyyttä olisi
mahdollista tutkia suurista tekstimassoista aivan uudella tarkkuudella.
23 https://gephi.org
24 http://suki.ling.helsinki.fi/wancaGephi
25 https://github.com/raphv/gexf-js
26 https://kansalliskirjasto.finna.fi/Record/fikka.5445333
27 https://github.com/uhdigihum/WancaPlatform
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Tunnistin suunniteltiin toteutettavan mahdollisimman laajalle joukolle kie-
liä, mutta erityispaino asetettiin harvinaisten suomalais-ugrilaisten kielten tun-
nistamiseen. Myös kielentunnistin oli tarkoitus julkaista GitHubissa avoimella
lisenssillä josta se olisi siten kaikkien maailman kansalliskirjastojen ja muiden
kieliteknologiaa hyödyntävien tahojen käytettävissä. Useita versioita kielentun-
nistimesta onkin projektin aikana ja sen jälkeen julkaistu, mutta yleensä ilman
kielimalleja niiden suuren koon vuoksi.28 Verkkoharavointia varten kielentun-
nistimesta kehitettiin erillinen jatkuvasti toiminnassa oleva palvelinversio, jotta
suuria kielimalleja ei tarvitsisi lukea keskusmuistiin aina uudelleen tunnistimen
käynnistämisen yhteydessä .29

Verkkosivut ovat käytännössä hyvin usein monikielisiä ja tämän vuoksi verk-
kosivujen tarkempaan kielentunnistukseen kehitettiin menetelmä monikielisten
tekstien kielivalikoiman tunnistamiseksi. Menetelmä esiteltiin vuonna 2015 Kai-
rossa järjestetyssä kansainvälisessä ”Intelligent Text Processing and Computa-
tional Linguistics” -konferenssissa30 (CICLing 2015) esitelmän ja posterin avul-
la [26]. Menetelmässä kuljetetaan tutkittavaa teksti-ikkunaa läpi tunnistetta-
van tekstin ja perättäisistä ikkunoista tunnistettujen kielten perusteella ja raja-
arvoja käyttämällä tunnistetaan koko tekstin kielivalikoima. Yhdistettynä He-
LI kielentunnistusmenetelmään on kehitetty kielivalikoiman tunnistin edelleen-
kin yksi parhaista tekstien kielivalikoiman päättelemiseksi [16]. Kielivalikoiman
tunnistaminen monikielisistä teksteistä on kuitenkin selvästi hitaampaa kuin pe-
rinteinen yksikielinen kielentunnistus ja hankkeessa menetelmää käytettiinkin jo
ladattuihin teksteihin, jolloin kyettiin poistamaan haravoinnin aikana virheelli-
sesti tunnistettuja tekstejä [13,14].

Tunnistimen lisäksi tuotoksena kielentunnistukseen liittyvästä tutkimustyös-
tä oli työn alla T. Jauhiaisen väitöskirja kieliteknologian oppiaineeseen [16]. Yh-
dessä Krister Lindénin kanssa hän aloitti kielentunnistuksen menetelmiä kos-
kevan katsausartikkelin valmistelun heti projektin alussa vuonna 2013. Monien
vaiheiden jälkeen katsausartikkeli yhdistettiin toisen, kansainvälisen tutkijaryh-
män katsausartikkelin kanssa marraskuussa 2017. Vuosien 2018 ja 2019 aikana
T. Jauhiainen johti kansainvälisen tutkijaryhmän työtä artikkelien yhdistämises-
sä, päivittämisessä sekä vertaisarvioinnin parannusehdotusten tekemisessä. Elo-
kuussa 2019 tähän asti laajin katsaus (108 sivua) tekstin kielen automaattisesta
tunnistamisesta julkaistiin avoimesti Journal of Artificial Intelligence Research
lehdessä [31]. Vuonna 2018 arXiv palvelussa julkaistu31 ja vertaisarviointiin lä-
hetetty versio oli T. Jauhiaisen vuonna 2019 valmistuneen artikkeliväitöskirjan
ensimmäinen artikkeli.

T. Jauhiaisen väitöskirjaan sisällytettiin lisäksi neljä tekstin kielen tunnista-
misen menetelmien kehittämiseen keskittyvää artikkelia vuosilta 2015-2017. Kol-
me ensimmäistä artikkelia kuvasivat menetelmiä, joita projektin tutkijat olivat
kehittäneet ja käyttäneet osallistuessaan kansainvälisiin tekstin kielen tunnis-

28 https://github.com/tosaja/HeLI
29 https://github.com/tosaja/TunnistinPalveluFast
30 https://www.cicling.org/2015/
31 https://arxiv.org/abs/1804.08186
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tukseen liittyviin kilpailuihin, joita järjestettiin VarDial työpajojen yhteydessä
[45,34,41]. Vuoden 2015 ”Discriminating between Similar Languages” -kilpailussa
(DSL 2015) piti erotella kuuteen läheisiä kieliä sisältävään ryhmään sijoittuvan
13 kielen välillä sekä havaita myös tunnistimelle ennestään tuntemattomia kieliä.
Tutkijat osallistuivat kilpailuun SUKI-nimisenä ryhmänä ja sijoittuivat neljän-
nelle sijalle [18]. Seuraavana vuonna vastaava kilpailu (DSL 2016) järjestetiin
uudelleen ja siinä nyt HeLI:ksi nimetty kielentunnistusmenetelmä menestyi eri-
tyisen hyvin, sijoittuen jaetulle ensimmäiselle sijalle [27]. T. ja H. Jauhiainen
osallistuivat Osakassa järjestettyyn työpajaan ja esittelivät siellä kielentunnis-
tintaan posterin avulla. Tutkijaryhmä osallistui myös vuoden 2017 kilpailuun,
mutta siinä menestys jäi edellistä heikommaksi [28].

Neljäs artikkeli keskittyi vertailemaan kielentunnistusmenetelmien tarkkuut-
ta vaikeissa tilanteissa [29]. Artikkelissa vertailtiin yhteensä seitsemää menetel-
mää siten että kielentunnistimien harjoitusaineisto oli kunkin kielen osalta mah-
dollisimman erilaista (out-of-domain) suhteessa testiaineistoon. Kaikki menetel-
mät kuvailtiin katsausartikkeliin suunnitellulla uudella matemaattisella notaa-
tiolla. Myös testattavien kielten suuri määrä lisäsi tunnistustilanteen vaikeutta.
Menetelmien piti valita kieli yhteensä 285 eri kielen joukosta, sisältäen useita
harvinaisia uralilaisia kieliä. Artikkelissa todistetaan että tunnistusmenetelmä
joka toimii hyvin pienelle joukolle kieliä, ei välttämättä toimi lainkaan hyvin
suurelle määrälle kieliä. Osa kielistä oli myös erittäin lähellä toisiaan. Esimer-
kiksi suomen kielen tunnistus oli nyt merkittävästi hankalampaa koska kieliva-
likoimasta löytyivät nyt myös sekä kveeni että meänkieli.32 Neljäs kielentunnis-
tusta vaikeuttava tekijä oli testattavien tekstien lyhyt pituus. Lyhyimmillä 5 - 25
merkin pituisilla teksteille parhaiten kielen tunnisti Aalto-yliopistossa kehitetty
tunnistin [40], mutta HeLI-menetelmään perustuva tunnistin pärjäsi parhaiten
sitä pidemmillä teksteillä saavuttaen F-mitan33 99,5 jo 60 merkin mittaisille
teksteille.

T. Jauhiainen jatkoi kielentunnistuksen menetelmien kehittämistä myös väi-
töskirjaan liitettävien artikkelien jälkeen. Projektissa kehitettiin uusi mukautu-
via kielimalleja käyttävä kielentunnistusmenetelmä, jonka avulla projektin tutki-
jat voittivat selvästi vuoden 2018 VarDial -työpajan yhteydessä järjestetyt ”Ger-
man Dialect Identification” (GDI 2018) sekä ”Indo-Aryan Language Identifica-
tion” (ILI) kilpailut [20,21]. Uusi tunnistusmenetelmä ei kuitenkaan ollut yli-
voimainen kaikenlaisissa tilanteissa ja menestys ”Discriminating between Dutch
and Flemish in Subtitles” -kilpailussa ei ollut yhtä suurta [19]. Uutta menetel-
mää esiteltiin työpajassa Santa Fe:ssä elokuussa 2018 [42]. Toukokuussa 2019
T. Jauhiainen puolusti väitöskirjaansa Language Identification in Texts Helsin-
gin yliopistossa vastaväittäjänään Nikola Ljubešić [16]. Vuonna 2019 projektin
tutkijat voittivat kansainvälisen perinteisillä merkeillä kirjoitetun kiinan kielen
tunnistuskilpailun ”Discriminating between the Mainland and Taiwan variation
of Mandarin Chinese” [22]. Käytännössä kaikki VarDial 5 yhteydessä järjeste-
tyt kielentunnistuskilpailut voitettiin käyttämällä mukautuvia kielimalleja, joi-

32 http://suki.ling.helsinki.fi/LILanguages.html
33 F-mitta on tarkkuuden ja palautuksen harmoninen keskiarvo.
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den inspiraationa oli projektin tutkijoiden vuoden 2018 kilpailumenestys [43].
Mukautuvia kielimalleja käyttävästä menetelmästä kirjoitettiin erillinen artikke-
li Natural Language Engineering lehteen, jossa se julkaistiin avoimesti elokuussa
2019 [30].

3.5 Olemassa olevien kielikorpusten inventaario

Kielentunnistimen kielimallien rakentamiseen sekä tunnistimen toimivuuden eva-
luointiin tarvitaan tekstikorpuksia kaikilla tunnistimen ymmärtämillä kielillä.
Osana tutkimustyötä oli tarkoitus kartoittaa mahdollisia käytettävissä olevia
valmiita korpuksia. Kielentunnistimen kehitystyön ohessa oli Wikipedian artik-
kelikokoelmista luotu tekstikorpukset 264 kielelle. Yhtenä tavoitteena oli saat-
taa nämä tekstikorpukset mahdollisimman laajasti kielentutkijoiden käytettä-
väksi FIN-CLARINin ja CSC:n Kielipankin kautta. Vaikka tekstikorpukset oli-
kin jo luotu, oli niiden laatua vielä syytä tarkastaa ennen niiden julkaisemista.
Tarkastamisessa oli tarkoitus käyttää hyödyksi hankkeessa rakennettavaa kielen-
tunnistinta. T. Jauhiaisen Pro gradu -tutkielman ohella rakennettua tunnistinta
oli jo osin käytetty korpusten laadun parantamisessa esimerkiksi englanninkieli-
sen tekstin poistamisessa muunkielisistä korpuksista. Käytännössä näin tehtiin-
kin, mutta lopputuloksena oli kuitenkin nimenomaan tämän projektin verkko-
haravoinnin kielentunnistuksen tarpeisiin räätälöityjä ja harvinaisten uralilais-
ten kielten löytämiseen optimoituja korpuksia. Uralilaisten kielten löytämisen
kannalta ei ollut väliä esimerkiksi sillä että joidenkin muiden kielten korpukset
sisälsivät suuria määriä englantia. Projektin luomista Wikipediaan perustuvista
ei-uralilaisista korpuksista ei katsottu olevan hyötyä myöskään sen vuoksi et-
tä Wikipedioista luotuja tekstikorpuksia julkaistiin samanaikaisesti muiden toi-
mesta. Esimerkiksi Leipzigin yliopiston korpuskokoelmasta löytyy tekstejä tällä
hetkellä jo 252 kielelle [35].34 Pienimuotoista yhteistyötä tehtiin myös Leipzigin
yliopiston kanssa heidän kokoelmiensa laadun parantamiseksi.

Kielentunnistimen rakentamisessa oli tarve erityisesti tekstikorpuksille niil-
lä pienillä suomalais-ugrilaisilla kielillä, joilla ei ollut vielä lainkaan kirjoitet-
tu Wikipedia-artikkeleita tai kirjoitettujen artikkelien tekstimäärä oli liian pie-
ni kielimallien rakentamiseksi. Löydetyistä kielikorpuksista ja niiden käyttökel-
poisuudesta kielentunnistuksen tarpeisiin oli ajatuksena kirjoittaa erillinen ar-
tikkeli. Olemassa olevien kieliaineistojen inventaarion suunniteltiin valmistu-
van vuoden 2013 loppuun mennessä. Käytännössä internetistä löytyvän aineis-
ton kielentunnistukseen sopivia korpuksia löytyi kuitenkin yllättävän vähän. Iso
osa projektin käyttämistä tekstilähteistä on listattu taulukkoon,35 joka julkais-
tiin osana 2017 Nodalida-konferenssissa esitettyä tutkimusta [29]. Useille har-
vinaisemmille kielille saatiin aineistoa Jack Rueterin Koneen Säätiön rahoitta-
malta AKU-projektilta (Avointa kieliteknologiaa uralilaisille vähemmistökielille
"Open-source Language Technology for Uralic Minority Languages").36 Näistä
kielistä mainittakoon inkeroinen, hanti, komi ja nenetsi.

34 https://corpora.uni-leipzig.de
35 http://suki.ling.helsinki.fi/LILanguages.html
36 https://blogs.helsinki.fi/fennougrica/2014/06/09/kuprina/
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Projektin alkaessa vastaavia harvinaisten useiden uralilaisten kielten internet-
aineistojen laajaan keräämiseen keskittyneitä hankkeita ei ollut olemassa, mutta
projektin ollessa käynnissä Timofey Arkhangelskiy aloitti projektin vastaavan-
laisten korpusten keräämisestä erityisesti internetin sosiaalisen median palveluis-
ta [1]. Hänen projektinsa perustui kohdesivustojen paikallistamiseen olemassao-
levia hakukoneita käyttäen, sisältöjen manuaaliseen tarkasteluun ja sivustokoh-
taisten rajapintojen käyttämiseen aineiston lataamisessa. Tällaisten rajapintojen
takana olevien tekstien löytäminen ei projektimme käyttämälle verkkoharavalle
ollut useinkaan mahdollista, mikä tekee projekteista toisiaan hyvin täydentäviä.
Arkhangelskiyn projektissa muodostetut korpukset löytyvät web-corpora.net37

sekä bitbucket.org38 palveluista [1,2].

3.6 Suomalais-ugrilaisten kielten virke-, lause- sekä sanakorpukset

Yhtenä hankkeen tarkoituksista oli automaattista haravointia ja kielentunnis-
tusta käyttäen luoda avoimia virke-, lause- ja sanakorpuksia uralilaisille kielil-
le. Uusien tekstikorpusten saattaminen tutkijoiden käyttöön mahdollistaisi ja
edistäisi uutta kielitieteellistä tutkimusta. Korpuksia ja niiden tekstin laatua on
mahdollista automaattisesti siivota ja tarkastaa muilla olemassa olevilla kieli-
teknologisilla välineillä. Sanakorpuksista tuotettavat sanalistat olisivat hyödyn-
nettävissä myös leksikografiseen työhön. Tekijänoikeuskysymysten selvittämisen
jälkeen korpukset oli tarkoitus käyttöönasetettaa FIN-CLARIN:n Kielipankin
kautta ja mahdollisuuksien mukaan ne julkaistaisiin avoimella Creative Com-
mons lisenssillä.

Keväällä 2019 H. ja T. Jauhiainen rakensivat prosessin, jolla vuoden 2016 ha-
ravoinnin teksteistä muodostettiin virkekorpukset 29 uralilaiselle kielelle. Vuoden
2016 haravointi ei ollut uusi laaja haravointi vaan keskittyi tallentamaan ajan-
tasaiset versiot jo Wanca palvelussa olleista linkeistä. Wanca 2016 korpukset
julkaistiin elokuussa 2019 (RDHum, Oulu) sekä artikkelin että esitelmän avul-
la [13]. Wanca-portaali on liitetty osaksi FIN-CLARIN konsortion ylläpitämän
Kielipankin työkalutarjontaa39 ja virkekorpukset ovat avoimesti kaikkien tutki-
joiden käytettävissä Kielipankin Korp-40 ja Lataus-palveluissa.41 Korp-palvelu
tarjoaa erillisen hakukäyttöliittymän, jonka kautta voi hakea esimerkiksi tiet-
tyjen sanojen konkordansseja kun taas Lataus-palvelusta korpukset ovat saata-
vissa pelkkinä virkkeitä sisältävinä tekstitiedostoina sekä Korpista tuotettuna
VRT-tiedostona. Toiveenamme on, että nämä korpukset toimisivat aineistona
uralilaisten kielten tutkimukselle ja kieliteknologian kehittämiselle [37]. Esimer-
kiksi ersän ja komin korpuksia voisi käyttää jo kehitettyjen tai kehitteillä olevien
puupankkien laajentamiseen [39,38].

37 http://volgakama.web-corpora.net/index_en.html
38 https://bitbucket.org/tsakorpus/tsakorpus/src/master/
39 https://www.kielipankki.fi/tyokalut/
40 http://urn.fi/urn:nbn:fi:lb-2019052401
41 http://urn.fi/urn:nbn:fi:lb-2020022901
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4 Projektin pitkä häntä

Tässä luvussa käymme ensin lävitse projektin tulosten pohjalta jo toteutuneita
uudempia tutkimuksia sekä tuotoksia ja sen jälkeen esittelemme joitakin keske-
neräisempiä osaprojekteja.

4.1 Uudempia tutkimuksia ja tuotoksia

Vuonna 2020 tutkimusryhmän jäsenet julkaisivat prosessikuvauksen siitä miten
vähemmistökielille kannattaa rakentaa verkosta kerättyjä tekstikorpuksia [14].
Kuvauksessa käydään lävitse prosessiin kuuluvia osa-alueita kuten verkkohara-
vointia, kielentunnistusta, joukkoistamista ja virkkeiden sekä lyhenteiden tunnis-
tusta. Prosessissa käytetyt ohjelmistot julkaistiin myös avoimeisti GitHubissa.42

Määriteltyä prosessia käyttäen tutkimusryhmän jäsenet käsittelivät vuonna 2017
haravoituja sivuja. Vuoden 2016 haravoinnin tavoin tämä keräys oli keskittynyt
Wanca palvelussa jo olleiden linkkien tekstien uudelleenlataamiseen. Uuden ma-
teriaalin määrä suhteessa Wanca 2016 korpukseen ei tämän vuoksi ollut merkit-
tävä, mutta uutta tekstiä löytyi kuitenkin sen verran että oli mahdollista muo-
dostaa kohtuullisen laaja vain uusia virkkeitä sisältävä osa-aineisto. Wanca 2016
korpusta ja uutta Wanca 2017 osa-aineistoa käyttäen tutkimusryhmä suunnitteli
aivan uudenlaisen testiasetelman VarDial työpajojen ohessa järjestettäviä kielen-
tunnistukseen keskittyviä ”shared task”-kilpailuja varten. Niinkuin aikaisemmin
jo mainitsimmekin, näitä kilpailuja oli järjestetty vuodesta 2014 alkaen ja tut-
kimusryhmän jäsenet olivat ansiokkaasti osallistuneet vuosittain vuodesta 2015
lähtien ”SUKI”-nimisenä joukkueena [44,45,34,41,42,43]. Vuonna 2019 he olivat
myös itse järjestäneet yhden kilpailuista. Kilpailu, ”Cuneiform Language Identi-
fication” (CLI), keskittyi nuolenpäillä kirjoitettujen akkadin- ja sumerinkielisten
tekstien murteiden tunnistamiseen [17]. Vuoden 2020 kilpailu nimettiin ”Uralic
Language Identification” (ULI) ja se keskittyi erityisesti harvinaisten uralilais-
ten kielten tekstipätkien tunnistamiseen isosta määrästä tekstiä, joka oli kirjoi-
tettu enimmäkseen muilla kuin uralilaisilla kielillä [25]. Kilpailu jakautui kol-
meen alakilpailuun, joista erityisesti ensimmäisessä ja toisessa oli tarkoituksena
kyetä tunnistamaan oikein nimenomaan uralilaisilla kielillä kirjoitettua tekstiä.
Testiaineistona käytetyistä Wanca 2017 korpuksen osa-aineistosta ja Leipzigin
yliopiston korpuksista löytyi hyvin erilaisia määriä eri kieliä ja jotkin harjoi-
tusaineistossa esiintyneet uralilaiset kielet puuttuivat sieltä kokonaan. Tuloksia
heikensi se jos uralilaisia kieliä ei tunnistettu oikein sekä jos muita kieliä tun-
nistettiin väärin uralilaisiksi kieliksi. Ensimmäisessä alakilpailussa kaikki har-
vinaiset (29 kieltä mutta ei suomi, viro tai unkari) uralilaiset kielet olivat yh-
denvertaisia riippumatta niiden esiintymien määrästä ja toisessa alakilpailussa
esiintymien määrällä taas oli merkitystä mikä teki esimerkiksi pohjoissaamesta
merkittävästi tärkeämmän kuin vaikkapa inkeroisesta. Kolmas alakilpailu pis-
teytti myös kaikki muut 149 kieltä ja olikin näin kielimäärältään laajin tähän
mennessä järjestetty kielentunnistukseen keskittyvä kilpailu.

42 https://github.com/uhdigihum/SUKISentencePipeline
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Kilpailu osoittautui erittäin haastavaksi, toisaalta epätavallisen testiasetel-
man ja toisaalta suurten harjoituskorpusten osalta. Ainoastaan Kanadan kan-
sallisen tutkimuskeskuksen tutkimusryhmä onnistui tuottamaan tuloksia kilpai-
luun käyttäen BERT pohjaisia syväoppivia menetelmiä [9], joilla sama tutki-
musryhmä oli voittanut 2019 järjestetyn CLI kilpailun [5,43]. Heidän tuloksen-
sa jäivät kuitenkin merkittävästi SUKI-projektin tuottamista vertailutuloksista
[4]. Vertailutulokset oli saatu käyttäen suoraan vuonna 2017 julkaistun HeLI-
tunnistimen parametrejä [29]. Pienen osallistujamäärän vuoksi päätettiin kilpai-
lua jatkaa siten, että perustettiin erillinen sivusto43 jossa ylläpidettäisiin kil-
pailuun osallistuvien ryhmien parhaita tuloksia [10]. Seuraava VarDial työpaja
päätettiin järjestää 2021 EACL konferenssin yhteydessä huhtikuussa, joka tar-
koitti sitä että seuraavat kielentunnistuskilpailut alkoivat hyvin nopeasti edel-
lisen joulukuussa 2020 järjestyn työpajan jälkeen. Myös ULI hyväksyttiin jäl-
leen mukaan viralliseksi VarDial kilpailuksi ja ennen VarDial kampanjan mää-
räaikaa siihen osallistuivat kanadalaisen tutkimusryhmän ("NRC") lisäksi myös
italialainen ("Phlyers") ja belgialainen ("LAST") tutkimusryhmä [8]. NRC on-
nistui merkittävästi parantamaan BERT-pohjaista kielentunnistintaan, mutta ei
kuitenkaan sitä käyttäen saavuttanut HeLI-tunnistimen vertailutuloksia. Myös
italialainen tutkimusryhmä kokeili syväoppivien neuroverkkojen käyttöä, mutta
artikkelissaan he toteavat että eivät onnistuneet rakentamaan sellaista järjestel-
mää joka olisi kyennyt hallitsemaan kielten suuren määrän ja kielienväliset erot
harjoistusaineiston määrässä [7]. Sen sijaan yhdistäen SVM ja Naive Bayes me-
netelmiä he onnistuivat ylittämään ensimmäisen alakilpailun vertailutulokset.
BERT-pohjaisten mallien lisäksi NRC ryhmä päätti myös käyttää aikaisemmin
rakentamaansa Naive Bayes-pohjaista kielentunnistinta jonka avulla he onnis-
tuivat tuottamaan tähän mennessä parhaat tulokset ensimmäiselle ja toiselle
alakilpailulle [6].

Tutkimusryhmä osallistui myös itse joihinkin muihin VarDial 2020 ja 2021
työpajan yhteydessä järjestettyihin kielentunnistuskilpailuihin. Vuonna 2020 he
osallistuivat romanian murteiden erotteluun keskittyvään kilpailuun (Romanian
Dialect Identificatiion, "RDI") sekä uudentyyppiseen sosiaalisen median viestien
paikantamiskilpailuun (Social Media Variety Geolocation, "SMG"). Menestys ei
ollut tällä kertaa suuren suuri ja ainoastaan SMG kilpailun Balkanilaisiin kie-
liin keskittyvässä alakilpailussa päästiin edes kolmannelle (kuudesta joukkuees-
ta) sijalle [10,23]. Vuoden 2021 kilpailussa tutkimusryhmän jäsenet osallistuivat
uudelleen RDI kilpailuun sekä uutena kilpailuna esiteltyyn dravidakieliin kes-
kittyneeseen kilpailuun (Dravidian Language Identification, "DLI"). T. Jauhiai-
nen osallistui DLI kilpailuun kansainvälisessä ryhmässä, sijoittuen toiselle sijalle
[32]. SUKI-joukkue sen sijaan voitti ylivoimaisesti RDI 2021 kilpailun käyttäen
mukautuvia kielimalleja Naive Bayes tunnistimen yhteydessä [24].

43 http://urn.fi/urn:nbn:fi:lb-2020102201
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4.2 Keskeneräisiä tutkimuksia

Tätä artikkelia kirjoittaessa Wanca 2017 korpus odottaa edelleen varsinaista
julkaisuaan. Käytännössä Wanca 2017 on koottu ja valmiina, mutta sitä ei ole
haluttu julkaista niin kauan kuin ULI 2020/2021 kilpailuun voi osallistua sillä se
tulee käytännössä sisältämään kilpailun oikeat vastaukset. Korpus on tarkoitus
julkaista Kielipankin Korp- ja Lataus-palveluiden kautta kunhan ULI 2020/2021
kilpailu suljetaan. ULI 2020/2021 kilpailu on ajateltu pidettävän auki niin kauan
kuin sitä kohtaan on kiinnostusta tai kun tutkimusryhmä saa koottua uuden
testiaineiston kilpailun seuraavalle versiolle.

Projektin vuonna 2018 suorittama verkkokeräys erosi vuosien 2016 ja 2017
keräyksestä siten että se oli oikea laajamittainen harvointi, jossa käytiin koko-
naan lävitse useita kansainvälisiä internet-domaineja etsien projektin kohdekie-
lillä kirjoitettua aineistoa. Verkkokeräyksen löytämät ja tallentamat tekstit ovat
edelleen tallessa, mutta niitä ei ole vielä lainkaan jatkokäsitelty. Vuoden 2021 ai-
kana on tarkoitus prosessoida ladatut aineistot projektissa kehitetyn työnkulun
mukaisesti alkaen siitä että löydettyjen sivujen osoitteet ladataan Wancaan, jos-
sa joukkoistuksen avulla niiden kieliä tarkastetaan. Näin luotavan Wanca 2018
korpuksen uusista virkkeistä muodostetaan uusi testiaineisto vuoden 2022 ULI
kilpailulle. Myös Jack Rueter on liittynyt mukaan Wanca 2018/ULI2022 tuotta-
jajoukkioomme.

Yhtenä tavoitteenamme on ollut julkaista yleiskäyttöinen kielentunnistin jo-
ka olisi vaivatonta ja helppoa ottaa käyttöön, mutta käytännössä sitä ei vielä ole
tehty. Kaikki projektin eri tutkimuksia varten rakennetut tunnistimet ovat ol-
leet hyvin räätälöityjä kyseisen tutkimuksen tarpeisiin erityisesti käytettyjen kie-
limallien osalta eivätkä ne sellaisenaan sovellu yleiskäyttöisen tunnistimen käy-
tettäviksi. Osana Vaikuttavuussäätiön rahoittamaa ”Language Identification of
Speech and Text” -hanketta aiomme nyt vihdoin keskittyä myös aivan yleiskäyt-
töisten kielimallien rakentamiseen ja julkaisemiseen.

5 Loppupäätelmät

Projektissa on onnistuttu jatkokehittämään ns. perinteisiä kielentunnistuksen
menetelmiä ja osin projektin tulosten ansiosta perinteiset mentelmät ovat on-
nistuneet kilpailemaan ja usein jopa voittamaan uusinta syväoppimistekniikkaa
käyttävät menetelmät. Monilla muilla kieliteknologian osa-alueilla perinteisten
luokittelumenetelmien edistäminen on viime vuosina jäänyt vaille suurta huo-
miota syväoppimisen tuottaessa ylivoimaisia tuloksia.

Projekti on tuottanut korpuksia harvinaisille uralilaisille kielille ja niitä käyt-
täen luonut uudenlaisen kielentunnistukseen liittyvän kilpailun jossa keskitytään
erityisesti ongelmiin joita kohdataan kun harvinaisilla vähemmistökielillä kirjoi-
tettuja tekstejä etsitään automaattisesti internetistä. Kansainvälinen kilpailu on
myös osaltaan lisännyt harvinaisten uralilaisten kielten tunnettuutta kielitekno-
logian ja koneoppimisen tutkimusaloilla.
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Abstract. This paper presents our on-going efforts to develop a com-
prehensive data set and benchmark for machine translation beyond high-
resource languages. The current release includes 500GB of compressed
parallel data for almost 3,000 language pairs covering over 500 languages
and language variants. We present the structure of the data set and
demonstrate its use for systematic studies based on baseline experiments
with multilingual neural machine translation between Uralic languages
and other language groups. Our initial results show the capabilities of
training effective multilingual translation models with skewed training
data but also stress the shortcomings with low-resource settings and
the difficulties to obtain sufficient information through straightforward
transfer from related languages.

Keywords: machine translation · low-resource languages · multilingual
NLP

1 Introduction

Massively parallel data sets are valuable resources for various research fields
ranging from cross-linguistic research, language typology and translation studies
to neural representation learning and cross-lingual transfer of NLP tools and
applications. The most obvious application is certainly machine translation (MT)
that typically relies on data-driven approaches and heavily draws on aligned
parallel corpora as their essential training material.

Even though parallel data sets can easily be collected from human transla-
tions that naturally appear, their availability is still a huge problem for most
languages and domains in the world. This leads to a skewed focus in cross-
linguistic research and MT development in particular where sufficient amounts
of real-world examples of reasonable quality are only available for a few well-
resourced languages. The success of modern neural machine translation (NMT)
is amazing, however very much limited to a small number of language pairs due
to the lack of data.

Furthermore, current research in NLP is dominated by benchmark-driven
research with a heavy focus on state-of-the-art results in established tasks and
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test frameworks. This fact reinforces the emphasis on a small number of se-
lected languages and limits the possibilities of exploring other domains covering
a larger proportion of the linguistic diversity in the world. Even more striking is
the issue that research done in low-resource NLP is often carried out in artificial
setups for the sake of comparison using synthetic data or sub-sampled data sets
that simulate low-resource scenarios. The problem with this approach has many
aspects: First of all, the research does not benefit any low-resource task with
a practical solution and merely focuses on the publication of the methodology
with theoretical claims of its potentials in realistic settings. Secondly, the artifi-
cial setup does not consider the peculiarities of low-resource scenarios and often
builds on clean and well-prepared data that is simply reduced in size. Moreover,
the data selected in machine translation research often comes from multiparallel
data sets such as WIT3 [2] or Europarl [8], which is a highly unrealistic sce-
nario for most languages in the world. Strong claims about transfer learning and
zero-shot translation based on experiments on such idealistic data sets has the
unavoidable consequence that results are exaggerated and create the impression
of immediate success of straightforward techniques in multilingual NLP (see,
e.g., [3–5, 11]). Those results typically contradict the experience with actually
endangered languages and neglect essential efforts that are necessary to build
basic infrastructures for such languages [15, 14] and basic prerequisites for work
on low-resource machine translation [13].

The problem has certainly been recognized but the underlying problem of
benchmark-driven research is still strong. Luckily, new test sets appear all the
time and in this paper, we address the issue of low-resource machine translation
by establishing a new data set that attempts to increase the scope and to provide
test beds for realistic experiments in MT with a much wider support of languages
and language pairs. We describe our on-going effort, which is just a small but
important step in the direction of a more inclusive research in this field.

Our data set is based on OPUS,1 a growing collection and widely recognized
data hub for parallel corpora. We rely on the coverage in terms of domains and
languages and base the benchmarks we propose on the entire collection without
removing essential parts to artificially test low-resource settings. In particular,
we create a data set that covers over 500 languages naturally including language
pairs with limited training data in order to test the impact of resources and
noise on translation quality. More details are given below. The complete list
of supported languages is available in the appendix. The benchmark itself is
based on Tatoeba,2 a crowd-sourced collection of user-provided translations in
hundreds of languages. The sentences in this collection are, admittedly, rather
simple in most cases but its language coverage is impressive and the fact that it
is constantly growing as a community effort is appealing. We plan to follow-up
with new releases to let our benchmark grow as well in order to increase the
linguistic coverage of our benchmark even further.

1 https://opus.nlpl.eu
2 https://tatoeba.org/
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Below, we first present the general structure of the data set and benchmarks
we created and after that we present a few baselines in order to demonstrate
the use of the collection. Here we emphasize the use of Uralic languages and the
possibility to train multilingual models with various subsets of languages that
can easily be grouped according to established language groups and families.

2 The Tatoeba MT challenge data set

Based on the selected source of the test and development data we named our
data set the Tatoeba MT Challenge. Our initial release covers 565 languages and
provides over 500GB of compressed, sentence-aligned bitexts for 2,961 language
pairs. We release dedicated splits into training, development and test data in
a convenient plain text format with aligned sentences on corresponding lines
uniformly encoded in Unicode UTF-8. Figure 1 illustrates the basic structure of
the collection using the example of the German-English language pair.

data/deu-eng/

data/deu-eng/train.src.gz

data/deu-eng/train.trg.gz

data/deu-eng/train.id.gz

data/deu-eng/dev.id

data/deu-eng/dev.src

data/deu-eng/dev.trg

data/deu-eng/test.src

data/deu-eng/test.trg

data/deu-eng/test.id

Fig. 1. Released data packages: training data, development data and test data. Lan-
guage labels are stored in ID files that also contain the name of the source corpus for
the training data sets.

We apply ISO-639-3 language codes and assume symmetric bitexts, i.e. we
only provide parallel data in one translation direction as we assume that there
is no difference for the set in the other direction. This is certainly a shortcom-
ing, but due to the lack of annotation in the original OPUS data, there is no
reasonable other way. Furthermore, many parallel data sets will not come from
directly translated sources between the given languages but will be rather done
via an intermediate pivot language such as English.

Source language files are marked with the file extension .src whereas tar-
get language files will have the extension .trg. The additional ID files (with
extension .id) provide language codes and domain labels in the case of train-
ing data in a simple TAB-separated format. Language codes are important to
mark sub-languages that are subsumed under the same macro-language label or

250



4 J. Tiedemann

to indicate different scripts. More information about language labels is given in
Section 2.1 below. Domain labels refer to the original source in the OPUS corpus
and make it possible to divide the data acording to its source. In the current
release, we include data from many different collections and the compilation for
specific language pairs depends on the availability of the data in each of them.
Sources include, among others, publications of the European Union, translated
movie subtitles, localisation data of open source software, translated news items,
aligned subtitles from TED talk, crawled bitexts and bilingual data extracted
from Wikipedia. For most languages, only a few of those domains are available
and, especially in low-resource scenarios, the data variety is naturally pretty lim-
ited. For more information about domains and sources, we refer to the OPUS
collection and the data we provide in the Tatoeba MT Challenge set.

In practice, we compile the data from the pre-aligned bitexts released in
OPUS but also further clean them in various ways. For example, we remove non-
printable characters and strings that violate Unicode encoding principles using a
set of regular expressions and recode (v3.7), a popular character conversion tool.3

We de-escape XML characters that are still in the data applying Moses tools for
that purpose [9] and, finally, we also use automatic language identification to
further reduce noise from the data taking the compact language detect library
(CLD2) through its Python bindings.4 Another standard Python library is used
for converting between different ISO-639 standards.5

As we are working with a large number of languages, we opt for the extended
set of supported languages in CLD2 that covers 172 languages. We apply the
“best effort” option and provide a language hint coming from the annotation of
the original data. There are still a lot of unsupported languages that we need
to handle and for those we reverse the language identification filter and remove
all examples that are detected to be English instead of another or an unknown
language. The inclusion of English is a common problem in some corpora and
using this strategy we are able exclude a large portion of untranslated text in,
e.g. localization corpora and other noisy data sets. In general, we rely on detected
languages only if they are flagged as reliable by the softwar.

Furthermore, we decided to use macro-languages from the ISO639-3 standard
if available and merge sub-languages from all corpora accordingly. The specific
languages are marked using the labels in the given ID files as explained above.
We then deduplicate and shuffle the entire data set per language pair using
GNU/Unix tools such as sort, uniq and terashuf6 that is capable to efficiently
shuffle large data sets. We also release the procedure of compiling the corpus to
make the compilation as transparent as possible.7

The entire collection is naturally skewed due to the varying availability of
data per language and language pair. English-French is unsuprisingly the largest

3 https://github.com/pinard/Recode
4 https://pypi.org/project/pycld2/
5 https://pypi.org/project/iso-639/
6 https://github.com/alexandres/terashuf
7 https://github.com/Helsinki-NLP/Tatoeba-Challenge
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data set with over 180 million aligned sentence pairs. It is important to stress
that our release provides realistic settings for many language pairs and another
173 of them contain over 10 million sentence pairs. We also plan regular updates
of the data to keep the collection on par with the increasing amounts of training
data in modern machine translation. With this we want to avoid to artifically
keep the sources down that would lead to wrong conclusions in comparison to
the state of the art.

2.1 Language labels and scripts

One of the main efforts done when compiling the data set is related to har-
monizing the language codes. We converted the original language IDs given by
OPUS into a standardized form and provide consistent three-letter codes from
ISO-639-3. Furthermore, we added information about the writing system in cases
where various scripts are in use. For the latter, we implemented a simple script
detection procedure based on Unicode character classes and regular expressions
counting letters from specific script properties. The writing scripts are specified
using standardized four-letter codes ISO-15924 and we attach them to the lan-
guage code. Mixed content is marked by the most frequent script that is found
in the string. A special code (Zyyy) is specified to refer to characters that cannot
be used to distinguish scripts. We omit the script tag if it is the only one used
in that language and we also omit the tag of the default script of a language (if
that kind of information is known about the language in question). All of the
labels are assigned automatically and we cannot effort human validation of the
annotation. Mistakes are hard to avoid but we tried to reduce noise as much as
possible.

It is also important to note that the use of macro-languages leads to data sets
that incorporate various sub-languages. Together with the variation of writing
systems this may cause quite a number of variants in one bitext. Below is the
example of Serbo-Croatian (hbs), Japanese (jpn) and Chinese (zho):

Serbo-Croatian: bos_Latn, hrv, srp_Cyrl, srp_Latn
Japanese: jpn, jpn_Hani, jpn_Hira, jpn_Kana, jpn_Latn
Chinese: cjy_Hans, cjy_Hant, cmn, cmn_Bopo, cmn_Hans, cmn_Hant, cmn_Latn,

gan, lzh, lzh_Bopo, lzh_Hang, lzh_Hani, lzh_Hans, lzh_Hira, lzh_Kana, lzh_Yiii,
nan_Hani, nan_Latn, wuu, wuu_Bopo, wuu_Hang, wuu_Hani, wuu_Hira, yue_Hans,
yue_Hant, yue_Latn

Using macro-languages addresses the scarcity of some languages and puts
them together with naturally closely related languages. Nevertheless, with the
provided labels it is still possible to divide them into separate language pairs
and those labels can also be used to remove additional noise, for example, the
unusual use of Latin script in Japanese data, which is most likely an indication
for erroneous data. Still, it is important to remember that script detection can
also fail and the result needs to be taken with a grain of salt. For example,
distinguishing between traditional (Hant) and simplified Chinese (Hans) can be
ambiguous and noise in the data can have an effect on the detection algorithm.
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For transparency, we release all our code that we use for language code normal-
ization and writing script detection and the software can be downloaded from
github.8

2.2 Monolingual data

We also provide monolingual text in addition to the parallel data sets. Those col-
lections come from public data provided by the Wikimedia foundation in popular
resources such as Wikipedia, Wikibooks, Wikinews, Wikiquote and Wikisource.
We extract sentences from data dumps provided in JSON format9 and process
them with jq,10 a lightweight JSON processing tool. Cleaning and language iden-
tification is done in the same way as explained above and all data sets are marked
with ISO-639-3 language codes. We apply the Moses tools [9] and UDPipe [16]
for sentence boundary detection and provide shuffled and de-duplicated versions
of the data as well as collections that preserve document boundaries to enable
experiments with document-level models future work.

3 The translation benchmark

The main purpose of the release is to provide a broad set of benchmarks for
machine translation with a focus on low-resource languages and lesser common
language combinations. For convenience, we divide the data into different cate-
gories depending on the size of available training data in our collection. For this,
we define some (rather arbitrary) thresholds to create the following categories:

zero-shot tasks: 40 language pairs with no training data
low-resource tasks: 87 language pairs with less than 100,000 training exam-

ples; 24 of them have less then 10,000 training examples (which we keep as
a distinct sub-category in this class)

medium-sized resource tasks: 97 language pairs with less than 1 million
training examples but more than 100,000 sentence pairs

high-resource tasks: 298 language pairs with at least one million training ex-
amples; 173 of them contain over 10 million sentence pairs

In total, we have 522 benchmarks using the data above and test sets contain-
ing at least 200 sentences. Only 101 of them involve English, which gives a good
amount of less common non-English test cases. 288 of the benchmarks include
over 1,000 sentence pairs making them reliable enough for empirical compar-
isons. The upper size limit for our test sets is set to 10,000, which we achieve
for 76 language pairs. The remaining sentences in those cases are reserved for
validation purposes in disjoint development data. Test sets are reduced to 5,000
sentences (19 in the current release) if there are less than 20,000 examples in the

8 https://github.com/Helsinki-NLP/LanguageCodes
9 https://dumps.wikimedia.org/other/cirrussearch/current

10 https://stedolan.github.io/jq/
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urj-sla BLEU chrF2

chm-rus (4K) 1.7 0.159
est-rus (7M) 46.2 0.667
fin-pol (29M) 41.5 0.622
fin-rus (12M) 41.0 0.621
hun-bul (32M) 36.2 0.591
hun-ces (40M) 39.2 0.598
hun-pol (40M) 37.8 0.603
hun-rus (19M) 38.2 0.590
hun-ukr (1.5M) 38.3 0.586

sla-urj BLEU chrF2

rus-chm 1.4 0.176
rus-est 51.1 0.703
pol-fin 38.0 0.605
rus-fin 38.3 0.624
bul-hun 41.3 0.634
ces-hun 44.1 0.652
pol-hun 39.3 0.624
rus-hun 36.2 0.590
ukr-hun 40.2 0.647

urj-sit BLEU chrF2

fin-zho (9M) 29.8 0.236
zho-fin (9M) 23.3 0.393

urj-bat BLEU chrF2

fin-lit (9M) 34.5 0.589
lit-fin (9M) 39.0 0.621

urj-sem BLEU chrF2

fin-heb (18M) 29.8 0.534
heb-fin (18M) 33.8 0.589

Table 1. Results from selected languages coming out of the multilingual translation
model between Uralic languages (urj) and Slavic languages (sla), Sino-Tibetan lan-
guages (sit), Baltic languages (bat) and Semitic languages (sem) measured on the
Tatoeba test set using BLEU and chrF2. Numbers in brackets refer to the original size
of the data from which the training sets were sampled (M for millions of sentences and
K for thousands).

Tatoeba data collection for that language pair. We further reduce to 2,500 test
sentences (48 language pairs) with less than 10,000 sentences in Tatoeba and
1,000 test sentences for data sets below 5,000 examples in total (currently 78
language pairs). For language pairs below 2,000 translated sentences in Tatoeba,
we keep everything as test and skip validation data.

Naturally, test and validation data are strictly disjoint and none of the ex-
amples from Tatoeba are explicitly included in the training data. Accidental
overlaps, however, do appear but the average proportion is rather low – around
5.5% across all data sets with a median percentage of 2.3% and 2.9% for test
and validation data, respectively.

4 Baseline models for Uralic languages

The intention of publishing the data set is to motivate machine translation re-
searchers to compare their systems based on the given benchmarks and to use
the data to push MT development for a wide variety of language pairs. We
also release our models and below we discuss a few baselines that we trained to
study the capabilities of multilingual NMT to capture essential information for
the translation from and to Uralic languages in our collection.

For this purpose, we train state-of-the-art transformer models [18] using
Marian-NMT,11 a stable production-ready NMT toolbox with efficient train-
ing and decoding capabilities [7]. Our setup applies a common architecture with
6 self-attentive layers in both, the encoder and decoder network using 8 attention
heads in each layer. The hyper-parameters follow the general recommendations
given in the documentation of the software.12 The training procedures follow the

11 https://marian-nmt.github.io
12 https://github.com/marian-nmt/marian-examples/tree/master/transformer
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strategy implemented in OPUS-MT [17] and detailed instructions are available
from github.13

Training is performed on v100 GPUs with early-stopping after 10 iterations of
dropping validation perplexities. We use SentencePiece [10] for the segmentation
into subword units and apply a shared vocabulary of a maximum of 65,000 items.
Language label tokens in the spirit of [6] are used in case of multiple language
variants or scripts in the target language. All our models also apply a simple
sampling strategy to balance the amount of data available for each language
pair that is included in the model. In particular, we restrict the training data
to a maximum of one million training examples per language pair taken from
the top of the shuffled data set. Furthermore, we over-sample language pairs
that come with less than one million sentence pairs by repeating the data to
fill up the quota. However, we set a threshold of a maximum of 50 copies to
avoid an over-representation of repeated (and possibly highly noisy) content in
very-low-resource languages.

Table 1 lists a few results from our experiments covering selected languages in
the multilingual data sets of Uralic languages and Slavic languages, Sino-Tibetan
languages, Baltic languages and Semitic languages. Note that only a few lan-
guage pairs in each language group can properly be tested with the benchmarks
available and hopefully, a larger coverage will be achieved in the near future. In
order to help this proces, we encourage the reader to directly submit translations
to the Tatoeba initiative, which will immediately lead to an increase of our test
data.

Here, we only provide automatic metrics (BLEU with a 4-gram maximum
and character-F2-scores) computed using sacrebleu [12] and leave more detailed
analyses of the results to future work. The scores suggest that the models are
capable of decent translation performances for the rather well-equipped lan-
guage pairs. For the low-resource language in our example, Mari (chm), we can
see a dramatic drop, which stresses the issue with realistically under-resourced
languages. In the Tatoeba MT data, we have less than four thousand training
examples for Mari-Russian (with roughly 14,000 words in each language) and
this is certainly not enough for our setup and no significant transfer learning
across languages is happening in neither of the translation directions.

Table 2 lists additional results connecting Uralic languages to Germanic lan-
guages. We can see a similar effect that high-resource languages are well cov-
ered and show a reasonable translaton performance. The translation into Uralic
language still seems to be harder compared to the translation into Germanic
languages, something that has been observed in previous work as well. An es-
pecially interesting case is Karelian, which appears to translate rather well into
high resource languages such as English and Dutch whereas the other translation
direction reveals the shortcomings of the model when generating the low-resource
language instead of translating it. It has to be noted that there is no Karelian-
English nor Karelian-Dutch in the training data and, hence, this can be seen as a
typical example for a zero-shot translation task. Here, we can see that a sufficient

13 https://github.com/Helsinki-NLP/OPUS-MT-train/blob/master/doc/TatoebaChallenge.md
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urj-gmw BLEU chrF2

chm-deu (4K) 1.9 0.183
est-deu (18M) 45.9 0.652
est-eng (25M) 54.4 0.698
fin-deu (28M) 41.4 0.610
fin-eng (45M) 46.6 0.644
fin-nld (9M) 56.2 0.721

hun-deu (26M) 36.5 0.579
hun-eng (56M) 45.3 0.626
hun-nld (35M) 45.2 0.636

krl-eng (0) 30.0 0.474
krl-nld (0) 30.9 0.446

gmw-urj BLEU chrF2

deu-chm 0.8 0.131
deu-est 51.6 0.716
eng-est 48.7 0.679
deu-fin 35.0 0.591
eng-fin 33.0 0.580
nld-fin 51.4 0.716

deu-hun 28.5 0.539
eng-hun 33.9 0.574
nld-hun 38.8 0.612
eng-krl 9.1 0.206
nld-krl 11.1 0.236

urj-gmq BLEU chrF2

fin-dan (24M) 52.4 0.676
fin-nor (9M) 45.4 0.668
fin-swe (29M) 50.4 0.666
hun-nor (8M) 54.8 0.730
hun-swe (21M) 48.2 0.647

gmq-urj chrF2 BLEU

dan-fin 35.8 0.595
nor-fin 34.4 0.596
swe-fin 40.6 0.638
nor-hun 45.6 0.665
swe-hun 38.8 0.617

Table 2. Results from the multilingual translation models between Uralic languages
and various Germanic languages from the Northern and Western subdivision.

transfer can be achieved for closely related languages especially in the encoder
but the decoder still struggles a lot when insufficient or no direct training data
is available.

Note that the results above are meant to provide an illustration of the ex-
periments that can be carried out with the data we provide in the Tatoeba MT
data set. The purpose is to provide a useful test bed for the development of low-
resource machine translation, lesser studied language pairs and for systematic
investigations on the effect of transfer learning in multilingual translation models
as well as the general impact of data size on translation quality. Below, we give
yet another example of the possibilities offered by the Tatoeba MT Challenge:
An investigation of data augmentation techniques and how that approach can
be studied using our data collection.

5 Data augmentation via back-translation

The additional monolingual data we provide as described in Section 2.2 makes
it possible to augment the data via automatic back-translation. This approach
refers to the common trick of tanslating monolingual target language data into
the source language using a model that has been trained in the reverse direction.
The Tatoeba challenge data set provides a perfect test bed for the study of this
technique in various scenarios and here we provide some initial results in a lesser-
resource setting using the example of the translation from English into Breton.

The original training data available for this language pair is limited with
respect to common requirements for building NMT models. The training data
includes roughly 380,000 mostly short and noisy training examples with less than
1.5 million tokens per language. The majority of the text (363,000 sentence pairs)
comes from repetitive software localization sources such as GNOME, KDE4 and
Ubuntu and about 17,000 aligned sentences refer to movie subtitles. The perfor-

256



10 J. Tiedemann

model data size BLEU chrF2

English-Breton (eng-bre) 375,648 4.2 0.233
+ back-translation 1,063,251 15.5 0.386
+ French-Breton (fra-bre) 1,234,516 17.2 0.402

Table 3. English to Breton translation quality when trained with and without back-
translation data and when training multi-source models.

mance on the Tatoeba benchmark is very low as expected and achieves a BLEU
score of 4.2, which deems the model to be completely useless.

On the other hand, we know that we can successfully train multilingual
models that enable efficient transfer learning across languages especially when
used in the encoder. Hence, we trained a multilingual model that translates
Indo-European languages (ine) to English using samples from the Tatoeba MT
Challenge data set. This model achieves a modest BLEU score of 24.4 on the
Tatoebe benchmark for Breton to English, potentially good enough to boost
NMT in the opposite translation direction.

Using that model, we now are able to translate the monolingual data sets
taken from Wikipedia, Wikiquote and Wikisource from the original Breton to
English in order to produce an artificial parallel corpus of English-Breton training
examples. This procedure produces a new data set of 687,603 sentence pairs
with broken English but original Breton as the target language to be used in the
augmented data set for training an improved model for the translation between
the two languages.

The approach is simple but very effective as we can see from our initial results.
Without further adjustments, the performance of the model is boosted to a score
of 15.5 BLEU as measured on the Tatoeba benchmark. Even though the result
is still quite modest, the absolute improvement of over 11 BLEU points is quite
astonishing considering the limited quality of the back-translation model applied
in this case.

As a final test we also created a multilingual model that incorporates French
as an additional input language to the training procedures. This approach pro-
vides additional training examples from a more reasonable source (the OfisPublik
corpus) but for a different language pair. The final model that incorporates all
existing training data for both language pairs in the Tatoeba Challenge data
set as well as the monolingual Breton data back-translated to English achieves
the best score so far with another significant improvement over the bilingually
augmented translation model. Table 3 summarizes the results.

In order to facilitate the process of systematic data augmentation, we have
recently released over 550 million sentences of monolingual data translated from
188 non-English monolingual data sets to English using models that we have
trained on our Tatoeba MT Challenge collection. The synthetic bitexts are all
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available for download14 and can be used in further experiments and MT devel-
opment.

6 Conclusions and outlook into future work

In this paper we present a new comprehensive data set and benchmark for ma-
chine translation that covers roughly 3,000 language pairs and over 500 languages
and language variants. The collection includes training and test data that can
be used to explore realistic low-resource scenarios and zero-shot machine trans-
lation. The data set is carefully annotated with standardized language labels
including variations in writing scripts and with information about the original
source. We have presented some baseline results to illustrate the use of the col-
lection. Our initial results show the benefits of the collection enabling systematic
studies across a variety of languages and language families. We are looking for-
ward to intensive work with the benchmarks and further contributions to the
development of the resource. In particular, we would like to encourage the com-
munity to improve the data sets that are available to us. The benchmarks require
further support to increase language and domain coverage and we would need
to develop a strategy sufficient quality control in the long run. Needless to say
that such a wide collection is difficult to maintain with appropriate accuracy for
all language pairs included. The only way forward is to involve language experts
and native speakers and our goal is to provide an open platform where anyone
interested can contribute and help to improve the resource.

We currently work on automatic filters [1] that provide a basic framework
for removing noise but additional human effort is certainly necessary to remove
errors and control language-specific properties. The training data itself can be of
mixed quality as one of the main tasks is to develop methods that can learn from
noisy examples and manages to handle noisy input. However, the test data we
provide require quality control as we want to avoid additional misleading results
based on inappropriate benchmarks. We are aware of the shortcomings of the
current data set but certainly hope that it will lead to a more realistic view on
data-driven machine translation in low-resource settings.

14 https://github.com/Helsinki-NLP/Tatoeba-Challenge/blob/master/Backtranslations.md
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sets ISO language

610 eng English
181 fra French
150 spa Spanish
137 deu German
123 jpn Japanese
116 rus Russian
115 epo Esperanto
106 tur Turkish
94 zho Chinese
93 ita Italian
79 por Portuguese
78 pol Polish
78 nor Norwegian
76 nld Dutch
72 yid Yiddish
71 heb Hebrew
71 ara Arabic
67 hun Hungarian
67 ces Czech
66 lat Latin
64 ido Ido
63 ukr Ukrainian
62 vol Volapük
62 dan Danish
61 ina Interlingua
58 lfn Lingua Franca Nova
58 lad Ladino
58 bzt Brithenig
57 enm Middle English
56 fin Finnish
54 swe Swedish
53 tzl Talossan
51 tlh Klingon
50 kur Kurdish
49 toki Toki Pona
49 ron Romanian
48 ile Interlingue
46 msa Malay
44 bul Bulgarian
42 nov Novial
42 kab Kabyle
42 jbo Lojban
42 fas Persian
41 bel Belarusian
41 ang Old English
40 tmr Babylonian Aramaic
40 lit Lithuanian
39 fry Western Frisian
39 avk Kotava
38 vie Vietnamese
38 tat Tatar
37 sjn Sindarin
37 gos Gronings
36 kor Korean
36 afr Afrikaans
35 nds Low German
35 ldn Láadan
35 est Estonian
35 ber Berber languages
34 lav Latvian
33 osp Old Spanish
33 ltz Luxembourgish
32 slv Slovenian
31 ell Modern Greek
30 qya Quenya
28 isl Icelandic
27 hbs Serbo-Croatian
26 mkd Macedonian
23 swa Swahili
23 kaz Kazakh
23 gle Irish
22 cat Catalan
20 kat Georgian
20 cym Welsh
19 uzb Uzbek
18 fao Faroese
17 tgl Tagalog
17 cor Cornish
17 aze Azerbaijani
16 uig Uighur
16 tuk Turkmen
16 ota Ottoman Turkish
16 oci Occitan
16 eus Basque
16 dtp Kadazan Dusun
15 swg Swabian
15 bak Bashkir
14 tha Thai
14 sux Sumerian
14 stq Saterfriesisch

sets ISO language

14 hin Hindi
14 glg Galician
14 bar Bavarian
13 urd Urdu
12 mlt Maltese
12 khm Khmer
12 dws Dutton WS
12 ast Asturian
12 asm Assamese
11 pms Piemontese
11 orv Old Russian
11 gla Scottish Gaelic
11 bre Breton
10 sco Scots
10 phn Phoenician
10 mar Marathi
10 grn Guarani
10 gcf Guad. Creole French
10 crh Crimean Tatar
10 cos Corsican
10 chm Mari (Russia)
10 che Chechen
10 ceb Cebuano
9 hye Armenian
9 grc Ancient Greek
9 frr Northern Frisian
9 fkv Kven Finnish
9 dsb Lower Sorbian
9 cycl Cyc Language
9 chv Chuvash
8 ksh Kölsch
8 kir Kirghiz
8 ben Bengali
7 vep Veps
7 sme Northern Sami
7 shs Shuswap
7 run Rundi
7 mon Mongolian
7 liv Liv
6 xal Kalmyk
6 shy Tachawit
6 sah Yakut
6 prg Prussian
6 oss Ossetian
6 moh Mohawk
6 krl Karelian
6 jpa Palestinian Aramaic
6 got Gothic
6 cha Chamorro
5 tgk Tajik
5 sqi Albanian
5 rom Romany
5 roh Romansh
5 pap Papiamento
5 nys Nyungar
5 mya Burmese
5 lld Ladin
5 lij Ligurian
5 kha Khasi
5 izh Ingrian
5 ilo Iloko
5 hsb Upper Sorbian
5 hrx Hunsrik
5 hat Haitian
5 ful Fulah
5 egl Emilian
5 cbk Chavacano
4 wln Walloon
4 tpi Tok Pisin
4 scn Sicilian
4 pag Pangasinan
4 oar Old Aramaic
4 mwl Mirandese
4 lmo Lombard
4 lin Lingala
4 lao Lao
4 kum Kumyk
4 kal Kalaallisut
4 dng Dungan
4 cay Cayuga
3 yor Yoruba
3 wol Wolof
3 war Waray (Philippines)
3 vec Venetian
3 tpw Tuṕı
3 ton Tonga (Tonga Islands)
3 tah Tahitian
3 som Somali
3 san Sanskrit
3 rif Tarifit

sets ISO language

3 que Quechua
3 pmn Pam
3 nog Nogai
3 nch Central Huasteca Nahuatl
3 nah Nahuatl languages
3 mvv Tagal Murut
3 mal Malayalam
3 jav Javanese
3 iba Iban
3 hil Hiligaynon
3 guj Gujarati
3 gsw Swiss German
3 glv Manx
3 fvr Fur
3 csb Kashubian
3 bub Bua
3 bho Bhojpuri
3 arg Aragonese
3 afh Afrihili
2 zza Zaza
2 udm Udmurt
2 tyv Tuvinian
2 tts Northeastern Thai
2 toi Tonga (Zambia)
2 tmh Tamashek
2 tly Talysh
2 tel Telugu
2 tam Tamil
2 syc Classical Syriac
2 srd Sardinian
2 sna Shona
2 smo Samoan
2 sma Southern Sami
2 sgs Samogitian
2 rue Rusyn
2 pus Pushto
2 ppl Pipil
2 pdc Pennsylvania German
2 pcd Picard
2 otk Old Turkish
2 ori Oriya
2 non Old Norse
2 nep Nepali
2 nau Nauru
2 myv Erzya
2 mai Maithili
2 kkt Koi
2 kjh Khakas
2 kek Kekch́ı
2 jam Jamaican Creole English
2 hoc Ho
2 hmn Hmong
2 frm Middle French
2 fij Fijian
2 ewe Ewe
2 emx Erromintxela
2 cpi Chinese Pidgin English
2 chr Cherokee
2 cho Choctaw
2 awa Awadhi
2 ava Avaric
2 atj Atikamekw
2 asf Auslan
2 arn Mapudungun
2 arc Official Aramaic
2 aoz Uab Meto
2 amy Ami
2 amu Guerrero Amuzgo
2 alz Alur
2 alt Southern Altai
2 aka Akan
2 ain Ainu (Japan)
2 aik Ake
2 agr Aguaruna
2 ada Adangme
2 acu Achuar-Shiwiar
2 ach Acoli
2 ace Achinese
2 aar Afar
1 zul Zulu
1 zne Zande
1 zha Zhuang
1 zea Zeeuws
1 zdj Ngazidja Comorian
1 zap Zapotec
1 yua Yucateco
1 ybb Yemba
1 yaq Yaqui
1 yap Yapese
1 yao Yao
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sets ISO language

1 xho Xhosa
1 wlv Wich́ı Lhamtés Vejoz
1 wls Wallisian
1 wes Cameroon Pidgin
1 wba Warao
1 wal Wolaytta
1 wae Walser
1 vmw Makhuwa
1 vls Vlaams
1 ven Venda
1 usp Uspanteco
1 urw Sop
1 umb Umbundu
1 tzo Tzotzil
1 tzh Tzeltal
1 tyj Tai Do
1 tvl Tuvalu
1 tum Tumbuka
1 ttj Tooro
1 tsz Purepecha
1 tso Tsonga
1 tsc Tswa
1 trv Taroko
1 top Papantla Totonac
1 toj Tojolabal
1 toh Gitonga
1 tog Tonga (Nyasa)
1 tob Toba
1 tll Tetela
1 tiv Tiv
1 tir Tigrinya
1 tet Tetum
1 tdt Tetun Dili
1 tcy Tulu
1 tcf Malinaltepec Me’phaa
1 szl Silesian
1 syr Syriac
1 sxn Sangir
1 sun Sundanese
1 srn Sranan Tongo
1 srm Saramaccan
1 son Songhai languages
1 soh Aka
1 snd Sindhi
1 sml Central Sama
1 smc Som
1 slk Slovak
1 sin Sinhala
1 sid Sidamo
1 shr Shi
1 shn Shan
1 sgn sign languages
1 sfw Sehwi
1 seh Sena
1 sbs Subiya
1 sat Santali
1 sag Sango
1 rup Macedo-Romanian
1 rnd Ruund
1 rcf Réunion Creole French
1 rar Rarotongan
1 rap Rapanui
1 quc K’iche’
1 ppk Uma
1 pot Potawatomi
1 pon Pohnpeian
1 pnt Pontic
1 pmy Papuan Malay
1 pli Pali
1 pis Pijin
1 pih Pitcairn-Norfolk
1 pid Piaroa
1 pdt Plautdietsch
1 pcm Nigerian Pidgin
1 pck Paite Chin
1 pbb Páez
1 pau Palauan
1 pan Panjabi
1 ote Mezquital Otomi
1 orm Oromo
1 ong Olo
1 oke Okpe (Southwestern Edo)
1 nzi Nzima
1 nyu Nyungwe
1 nyn Nyankole
1 nyk Nyaneka
1 nya Nyanja
1 nst Tase Naga
1 nso Pedi
1 nrm Narom
1 nqo N’Ko
1 nnh Ngiemboon
1 nlv Orizaba Nahuatl
1 niu Niuean
1 nij Ngaju
1 nia Nias
1 nhn Central Nahuatl
1 nhk Isthmus-Cosoleacaque Nahuatl
1 nhg Tetelcingo Nahuatl

sets ISO language

1 ngu Guerrero Nahuatl
1 ngt Kriang
1 ngl Lomwe
1 ndo Ndonga
1 nde North Ndebele
1 ndc Ndau
1 ncx Central Puebla Nahuatl
1 ncj Northern Puebla Nahuatl
1 nci Classical Nahuatl
1 nbl South Ndebele
1 nba Nyemba
1 nav Navajo
1 nap Neapolitan
1 mzn Mazanderani
1 mxv Metlatónoc Mixtec
1 mus Creek
1 mrq North Marquesan
1 mri Maori
1 mos Mossi
1 mnw Mon
1 mni Manipuri
1 mlg Malagasy
1 miq Mı́skito
1 mic Mi’kmaq
1 mgr Mambwe-Lungu
1 mgm Mambae
1 mfe Morisyen
1 men Mende (Sierra Leone)
1 mdf Moksha
1 mcp Makaa
1 mco Coatlán Mixe
1 maz Central Mazahua
1 mau Huautla Mazatec
1 map Austronesian languages
1 mam Mam
1 mah Marshallese
1 mad Madurese
1 lzz Laz
1 luy Luyia
1 lus Lushai
1 luo Luo (Kenya and Tanzania)
1 lun Lunda
1 lug Ganda
1 lue Luvale
1 lub Luba-Katanga
1 lua Luba-Lulua
1 lrc Northern Luri
1 loz Lozi
1 lkt Lakota
1 lim Limburgan
1 lez Lezghian
1 lbe Lak
1 lam Lamba
1 lah Lahnda
1 kxi Keningau Murut
1 kwn Kwangali
1 kua Kuanyama
1 ksw S’gaw Karen
1 kss Southern Kisi
1 kri Krio
1 krc Karachay-Balkar
1 kqn Kaonde
1 kpe Kpelle
1 koo Konzo
1 kon Kongo
1 kom Komi
1 kok Konkani (macrolanguage)
1 kmb Kimbundu
1 kin Kinyarwanda
1 kik Kikuyu
1 kea Kabuverdianu
1 kdx Kam
1 kbp Kabiyè
1 kbh Camsá
1 kbd Kabardian
1 kau Kanuri
1 kar Karen languages
1 kan Kannada
1 kac Kachin
1 kaa Kara-Kalpak
1 jmx Western Juxtlahuaca Mixtec
1 jiv Shuar
1 jdt Judeo-Tat
1 jaa Jamamad́ı
1 iso Isoko
1 ish Esan
1 iro Iroquoian languages
1 ipk Inupiaq
1 inh Ingush
1 iku Inuktitut
1 ibo Igbo
1 ibg Ibanag
1 hyw Western Armenian
1 hus Huastec
1 hup Hupa
1 hne Chhattisgarhi
1 hmo Hiri Motu
1 hif Fiji Hindi
1 her Herero

sets ISO language

1 hch Huichol
1 haz Hazaragi
1 haw Hawaiian
1 hau Hausa
1 hai Haida
1 gym Ngäbere
1 gxx Wè Southern
1 guw Gun
1 gur Farefare
1 gum Guambiano
1 guc Wayuu
1 gre Modern Greek (1453-)
1 gqr Gor
1 glk Gilaki
1 gil Gilbertese
1 gcr Guianese Creole French
1 gbm Garhwali
1 gbi Galela
1 gag Gagauz
1 frp Arpitan
1 fro Old French
1 fon Fon
1 fil Filipino
1 fan Fang (Equatorial Guinea)
1 ext Extremaduran
1 ewo Ewondo
1 eml Emiliano-Romagnolo
1 efi Efik
1 dzo Dzongkha
1 dyu Dyula
1 dua Duala
1 dop Lukpa
1 djk Eastern Maroon Creole
1 dje Zarma
1 din Dinka
1 dhv Dehu
1 dga Southern Dagaare
1 daf Dan
1 cuk San Blas Kuna
1 ctu Chol
1 cto Emberá-Cat́ıo
1 crp Creoles and pidgins
1 cre Cree
1 cop Coptic
1 cni Asháninka
1 cnh Hakha Chin
1 cku Koasati
1 ckt Chukot
1 cjp Cabécar
1 cjk Chokwe
1 chy Cheyenne
1 chw Chuwabu
1 chu Church Slavic
1 chq Quiotepec Chinantec
1 chk Chuukese
1 chj Ojitlán Chinantec
1 chg Chagatai
1 chf Tabasco Chontal
1 cce Chopi
1 cak Kaqchikel
1 cac Chuj
1 cab Garifuna
1 bzj Belize Kriol English
1 byv Medumba
1 byn Bilin
1 bvy Baybayanon
1 bug Buginese
1 bua Buriat
1 btx Batak Karo
1 bts Batak Simalungun
1 btg Gagnoa Bété
1 bsn Barasana-Eduria
1 brx Bodo (India)
1 bpy Bishnupriya
1 bod Tibetan
1 bnt Bantu languages
1 bmv Bum
1 bin Bini
1 bih Bihari languages
1 bhw Biak
1 bem Bemba (Zambia)
1 bci Baoulé
1 bbj Ghomálá’
1 bbc Batak Toba
1 bas Basa (Cameroon)
1 bam Bambara
1 bal Baluchi
1 ave Avestan
1 atk Ati
1 arh Arhuaco
1 aoc Pemon
1 amh Amharic
1 akl Aklanon
1 ajg Aja (Benin)
1 aha Ahanta
1 ady Adyghe
1 abk Abkhazian262
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Аннотация. Статьясонть тевс нолдавить материалтнэ, конат пурназь 
лингвистической экспедициянь шкасто Ульяновской областень 
Новомалыклинской райононь эрзянь велень кортавктнэстэ. Эрзянь 
литературной келенть марто карадо-каршо аравтомась невтизе, неть 
кортавкстнэсэ ванстовсь седе пешксе кезэрень азорксчинь суффиксэнь 
системась. Неть кортавкстнэнь касомаст-кепетемаст мольсь башка лия 
эрзянь кортавкстнэнь эйстэ. Те лездась  неень шкас ванстомс азорксчинь 
суффиксэнь системасонть весе ниле сериятнень, косо апак полавто 
кадовсть обладательтнень ды обладаемойтнень ютксо ламочинь 
явовоматне. Истя II сериянь «тонь» куросонть ванстовсь кезэрень 
азорксчинь суффиксэсь  *-nt/*-ńt.́ III сериянь «минек» куросо тевс нолдави 
васенце лицянь кезэрень *-mok/*-ḿek суффиксэсь, кона карадо-каршо 
аравтови IV сериянь *-nok/*-ńek суффиксэнть марто.   

Прявт валт: эрзянь кель, диалект, кортавкст, литературной кель, 
азорксчинь суффикст, обладаемой, обладатель. 

1. Ульяновской областень Новомалыклинской районось ашти пек маласо 
Татарстанонть эйстэ. Истя жо сон ашти шабрасо Ульяновской областень 
Мелекесской райононть ды Самарской областень Кошкинской райононть марто. 
Районсонть неень шкас ванстовсть истямо эрзянь велеть: Новая Малыкла (Од 
Малыкла), Высокий Колок (Тимошкань Тошк или Колка), Старая Бесовка 
(Ташто Бесовка), Александровка (Лёксяндровка), Новая Бесовка (Од Бесовка), 
Старая Малыкла (Ташто Малыкла), Старая Куликовка (Ташто Куликовка), 
Новая Куликовка (Од Куликовка), Станция Якушка. 

2002-це иень ломанень сёрмадстомань-ловомань коряс Ульяновской 
областьсэ эрясть 50229 эрзя ломанть, 2010-це иень – 38977 эрзят. 
Новомалыклинской районсо 2002-це иестэ эрясть 3840 эрзя (22,4 %); 2010-це 
иестэ – 2893 эрзят (18,8 %). 
Ульяновской областень Новомалыклинской райононь эрзянь велень 
кортавкстнэ явовить лия эрзянь кортавкстнэнь ды литературань келенть эйстэ 
кода фонетикань, лексикань истя морфологиянь ёндояк.  

Статьянь сёрмадыцятне кортавксонь келень материалонть пурнызь 2019-це 
иестэ, зярдо ютавтозель экспедиция Равонь томбале эриця эрзятнень эрямо 
таркаваст. Келень материалонь пурнамсто нежекс ульнесть икеле анокстазь 
программатне [Агафонова, Рябов 2014; Агафонова Рябов, Рябова 2018]. 
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2. Эрзянь кельсэ существительноентень или субстантивированной валонтень 
сюлмавить-педявтовить суффикст, конатне тевс нолдавить грамматика ёндо  
азорксчинь невтемга. Сынст вельде невтеви вейке или ламо  предметэнь или 
лицянь лия предметтнэнень или лицятненень кандовомаст:  patá-m (старшая 
сестра-POSS.1SG) ’моя старшая сестра’, patá-n (старшая сестра-POSS.1PL) ’мои 
старшие сестры’, kudo-zo (дом-POSS.3SG) ’его дом’, kudo-n-zo (дом-PL-
POSS.3SG) ’его дома’. 

Финнэнь-угрань кельтнесэ азорксчинь  суффикстнэнь ванномантень мель 
явсь учёнойтнень эйстэ васенцекс Матиас Александр Кастрен [1862]. 
Кастренэнь арсеманзо коряс, финно-угрань, самодиень, тюркань ды лия алтаень 
кельтнесэ личной  аффикстнэ теевсть малав весе местоимениятнестэ  [Castren 
1862 : 213]. Седе мейле посессивной суффикстнэнь историяст ванномантень 
мель явсть Й. Буденц [1869 : 40], Х. Паасонен [1903 : 120-123], Й. Синнеи [1910 
: 113-120]. Покш путовксозо азорксчинь суффикстнэнь тонавтнемасо Юлиус 
Марконь, конась седе ламо мель явсь прибалтийско-финской келень азорксчинь 
суффиксэнь системантень ды сехте пек финнэнь келень системантень [Mark 
1925 : 16]. В. А. Суханова азорксчинь суффикстнэнь лемди кода «валонь 
полавтыця суффикст», секс мекс кой-кона  финно-угрань кельтнесэ азорксчинь 
суффикс марто валонь формасонть невтеви аволь ансяк азоронть лицязо ды 
числазо, истя жо азоронь предметэнть числазояк [Суханова 1954 : 112-120]. 

Эрзянь ды мокшонь кельсэ азорксчинь категориянь ванномантень алтызь 
эсест важодемаст истямо ученойтне, кода  М. Е. Евсевьев [1963], Д. В. Бубрих 
[1947; 1953], Б. А. Серебренников [1967], А. П. Феоктистов [1963], Д. В. 
Цыганкин [1978], Г. И. Ермушкин [1984], Л. А. Кудашова [2001]. 

Эрзянь ды мокшонь кельтнесэ покш мель явсь азорксчинь категориянтень А. 
П. Феоктистов эсензэ монографиясонзо «Категория притяжательности в 
мордовских языках» [1963]. Тесэ сон домкасто ванны азорксчинь категориянть 
невтеманзо кода морфология ёндо, истя синтаксис ёндояк. 
Эрзянь ды мокшонь кортавкстнэсэ азорксчинь суффикстнэнень явови мель 
«Очерки мордовских диалектов» книгатнесэ [1961 - 1968]. Башка эряви 
тешкстамс Д. В. Цыганкинэнь «Грамматические категории имени 
существительного в диалектах эрзя-мордовского языка (определенности-
неопределенности и притяжательности» книганзо [1978]. Те важодемасонть 
ванновить Мордовиянь эрзянь велень кортавкстнэсэ азорскчинь суффикстнэнь 
башка ёнксост.   

3. Эрзянь грамматикасонть азорксчинь суффиксэнь системась кеместэ 
сюлмави финнэнь-угрань кельюронть системанть марто. Тешкстасынек, неень 
шкань эрзянь кельсэ кезэрень азоркcчинь суффиксэнь системась пек 
полавтовсь. Эрзянь литературной кельсэнть ды ламо кортавкстнэсэ човорявсть 
кой-кона суффикстнэсэ вейке ды ламо обладательтнень ды обладаемойтнень 
морфология ёндо невтемапелест. Теке марто, улить эрзянь кортавкст, косо 
неень шкас ванстовсть кезэрень азорксчинь суффикстнэ. Истямотненень эряви 
кандомс Ульяновской областень Новомалыклинской райононь эрзянь велень 
кортавкстнэньгак, косо апак полавто кадовсть обладательтнень ды 
обладаемойтнень ютксо ламочинь явовоматне. Те парсте неяви ало максозь 
таблицастонть (табл. 1). 
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Таблица 1 
 
I cерия «Вейке обладатель ды вейке обладаемой» 
 

Ряд к. ф. э. л. рус. 
Монь  -m       kudo-m 

ṕiŕe-m 
e ͔jkak-š-um /  
e ͔jkakš-4-m  
ṕiks-e ͔-m 

-м кудо-м 
пире-м 
эйкакш-о-м 
 
пикс-э-м 

мой дом 
мой огород 
мой ребенок 
 
моя веревка 

Тонь  -t/-t́ kudo-t 
ṕiŕe -t́    
e ͔jkakš-u-t /  
e ͔jkakš-e ͔-t́ 
ṕiks-e ͔-t́        

-т/-ть кудо-т 
пире-ть 
эйкакш-о-т 
 
пикс-э-ть 

твой дом 
твой огород 
твой ребенок 
 
твоя веревка 

Сонзэ  -so/-se ͔/-zo/-ze ͔ kudo-zo 
ṕiŕe-ze ͔ 
e ͔jkakš-so /  
e ͔jkakš-se ͔ 
ṕiks-se ͔ 

-зо/зэ кудо-зо 
пире-зэ 
эйкакш-о-зо 
 
пикс-э-зэ 

его дом 
его огород 
его ребенок 
 
его веревка 

II cерия «Вейке обладатель ды ламо обладаемойть» 
 
Монь  -n/-ń  kudo-n 

ṕiŕe-ń        
e ͔jkakš-u-n 
ṕiks-e ͔-
ń           

-н/-
нь 

кудо-н 
пире-нь 
эйкакш-о-н 
пикс-э-нь 

мои дома 
мои огороды 
мои  дети 
мои веревки 

Тон
ь  

-nt/- ńt́ kudo-nt 
ṕiŕe-ńt́       
e ͔jkakš-u-nt 
ṕiks-e ͔-ńt́ 

 -т/-
ть 

кудо-т 
пире-ть 
эйкакш-о-т 
пикс-э-ть 

твои дома 
твои огороды 
твои дети 
твои веревки 

Сон
зэ  

-nzo/-nze ͔ kudo-
nzo        
ṕiŕe-nze ͔ 
e ͔jkakš-u-
nzo  
ṕiks-e ͔-nze ͔ 

-нзо/-
нзэ 

кудо-нзо 
пире-нзэ 
эйкакш-о-
нзо 
пикс-э-нзэ 

его дом 
его огород 
его ребенок 
его веревка 

III cерия «Ламо обладательть ды вейке обладаемой» 
 

Минек  -mok/-ḿek   kudo-mok 
ṕiŕe-ḿek      
e ͔jkakš-mok /  
e ͔jkakš-ḿek 
ṕiks-ḿek 

-нок/-
нек 

кудо-нок 
пире-нек 
эйкакш-о-
нок 
пикс-э-нек 

наш дом 
наш огород 
наш  ребенок 
наша веревка 

Тынк  -nk                  kudo-nk 
ṕiŕe-nk         

-нк кудо-нк 
пире-нк 

ваш дом 
ваш огород 
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e ͔jkakš-u-nk 
ṕiks-e ͔-nk 

эйкакш-о-
нк 
пикс-э-нк 

ваш  ребенок 
ваша веревка 

Сынст  -sk(-st)            kudo-sk / 
kudo-st 
ṕiŕe-sk / 
ṕiŕe-st    
e ͔jkakš-u-sk / 
e ͔jkakš-u-st 
ṕiks-e-sk / 
ṕiks-e ͔-st     

-ст кудо-ст 
пире-ст 
эйкакш-о-ст 
пикс-э-ст 

их дом 
их огород 
их  ребенок 
их веревка 

IV cерия «Ламо обладательть ды ламо обладаемойть» 
 

Минек  -nok/-ńek        kudo-nok 
ṕiŕe-ńek    
e ͔jkakš-u-nok 
ṕiks-e ͔-
ńek         

-нок/-
нек 

кудо-нок 
пире-нек 
эйкакш-о-
нок 
пикс-э-нек 

наши дома 
наши 
огороды 
наши  дети 
наши 
веревки 

Тынк  -nk    kudo-nk 
ṕiŕe-nk       
e ͔jkakš-u-nk 
ṕiks-e ͔-
nk           

-нк кудо-нк 
пире-нк 
эйкакш-о-
нк 
пикс-э-нк 

ваши дома 
ваши 
огороды 
ваши  дети 
ваши веревки 

Сынст  -st (-sk)          kudo-st / 
kudo-sk  
ṕiŕe-st / 
ṕiŕe-sk  
e ͔jkakš-u-st / 
e ͔jkakš-u-sk  
ṕiks-e ͔-st / 
ṕiks-e ͔-sk   

-ст кудо-ст 
пире-ст 
эйкакш-о-ст 
пикс-э-ст 

их дома 
их огороды 
их  дети 
их веревки 

 
3.1 Аравтындерясынек карадо-каршо эрзянь литературной келень ды 

Ульяновской областень Новомалыклинской райононь эрзянь велень 
кортавксонь азорксчинь суффиксэнь систематнень, несынек, ваннозь 
кортавкстнэсэ сон карми улеме седе пешксе.  
Неть кортавкстнэсэ I ды II сериянь «монь» куронь азорксчинь суффикстнэ 
кармить улеме вейкеть эрзянь литературной келень суффикстнэнь марто.  
 
I серия: 
 
(1)   ńe    staka-t          ška-t́-ńe-d́e                t́et́a-m            dÞ   ava-m  
эти  тяжелый-PL  время-PL-DEF.PL-ABL   отец-POSS.1SG   и    мать-POSS.1SG  
a             ύečḱ-i-t́                  jovĺe-ḿe (ст.бск.) 
не-NEG    любить-PRES.3-PL   рассказывать-INF 
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’Об этих тяжелых временах мой отец и моя мать не любят рассказывать’ 
 
(2)   ava-m                    sval                  uĺń-e-ś                     
мать-POSS.1SG        всегда-ADV      быть-INT-1PRET.3SG  
žaĺića-m-o-k  (в.клк.) 
жалеющий-PTCP-POSS1.SG-INT-PL 
’Моя мама всегда была нашим жалеющей’ 
 
II серия: 
 
(3)   vačodo              karma-ś-t́                 kulśe-ḿe           apošḱe-t́            
голодно.ADV     стать-1PRET.3SG-PL    умирать-INF      маленький-PL  
brat-u-n                    dÞ    sazorka-n  (в.клк.) 
брат-INT-POSS.1PL         и     сестра-POSS.1PL.   
’С голоду стали умирать мои маленькие братья и сестры’ 
 
(4)   son  ḱekš-i-ń-źe                                 moń    ḱeḿ-e-ń (ст.кл.) 
он   прятать-1PRET-PL-3OBJ.3SG.SBJ.O   я-GEN  сапог-INT- POSS.1PL. 
’Он спрятал мои сапоги’ 
 
Кода несынек, эрзянь  литературной келень II сериянь 2-це лицясонть «тонь» 
куросонть ламо обладаемоень невтемга башка суффикс арась. Сонзэ таркас 
ёвтави I сериянь 2-це лицянь вейкень числань невтиця суффиксэсь -t/-t:́ kudo-t 
(вейке, ламо), v́eĺe-t́ (вейке, ламо). Лиякс меремс, эрзянь литературной кельсэ 
неть форматне кармить улеме омонимичнойть. 
Ваннозь кортавкстнэсэ I ды II сериятне «тонь» куросонть явовить. II сериясонть 
ванстовсь кезэрень азорксчинь суффиксэсь  -nt/-ńt:́  
I серия: 
 
(5)   ύejḱe     t́ejt́eŕ-e-t́                    tonavĺ-i                    Uĺjanovskoj-se ͔ (алкс.)   
        один     дочь-INT-POSS.2SG           учиться-1PRET.3SG.S    Ульяновск-INE 
        ’У тебя одна дочь учится в Ульяновске’ 
 
(6)   tońt́           ύejḱe    e͔kakš-o-t                        MalÞkla-so (алкс.)   
ты.GEN         один     ребенок-INT-POSS.2SG        Малыкла-INE 
’У тебя один ребенок в Малыкле’ 
 
(7)   tońt́          paro-ĺ                         skal-o-t (алкс.)   
ты.GEN       хороший-2PRET.3SG      корова-INT- POSS.2SG    
’У тебя была хорошая корова’ 
 
II серия: 
 
(8)   kavto  t́ejt́eŕ-i-ń-t́                 tonavĺ-i-t́               Ḿeĺeḱes-ne ͔ (ст.бск.) 
два    дочь-INT- PL-POSS.2SG     учиться-PRES.3-Pl      Мелекес-INE 
’У тебя две дочери учатся в Мелекесе’ 
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(9)  kolmoe͔kakš-u-n-t           tonavĺ-i-t́         škola-so(ст.бск.)   
три     ребенок-INT-PL-POSS.2SG   учиться-PRES.3-Pl         школа-INE 
’У тебя трое детей учатся в школе’ 
 
(10)  kavto skal-u-n-t                      b́eŕańste ͔       jaḱ-i-t́                 stada-v   (ст.бск.) 
 два    корова-INT-PL-POSS.2SG   плохо-ADV    ходить-PRES.3-Pl    стадо-LAT 
‘У тебя две коровы плохо ходят в стадо’ 
 

Вере максозь невтевкстнэстэ неяви, II сериянь «тонь» куронь -nt/-ńt ́
суффикссэнть ванстовсь кезэрень *-n- пельксэсь, кона невти обладаемойтнень 
ламочист лангс. Истямо жо азорксчинь суффикс вастови-редяви больше-
игнатовской диалектсэ ды  Нижегородской областень кой-кона северо-западной 
эрзянь кортавкстнэсэ [Давыдов 1963 : 151-152; Надькин 1968 : 57-60, Ермушкин 
1984 : 117-120].  

Ваннозь кортавкстнэсэ I ды II сериянь «сонзэ» куросонть -zo/-ze ͔и -nzo/-
nze ͔ суффикстнэ, кода эрзянь литературной кельсэнтькак, явовить эсь ютковаст 
ламо обладаемоень   невтиця -n- пельксэнть вельде.  
 
I серия: 
 
(11) sonze ͔                  ύejḱe     kudo-zo (ст. млк.) 
он.GEN                      один     дом-POSS.3SG 
’У него один дом’ 
 
(12) sonze ͔                ύejḱe     t́ejt́eŕ-ze ͔                eŕ-i                   Śenǵiĺej-se͔ (в.клк.) 
он.GEN                 один    дочь-POSS.3SG     жить-PRES.3SG       Сенгилей-INE 
’Его одна дочь живет в Сенгилее’ 
 
(13) ύejḱe      pat́a-zo                 robut-Þ                      ĺeshos-ne ͔ (в.клк.) 
один     сестра-POSS.3SG        работать-PRES.3SG      лесхоз-
INE                                              
’Одна его старшая сестра работает в лесхозе’ 
 
II серия: 
 
(14) sonze ͔          kavto    kudo-n-zo (ст. млк.) 
он.GEN         два       дом-PL-POSS.3SG 
’У него два дома’ 
 
(15) sonze ͔         ύeśe      t́ejt́eŕ-i-n-ze ͔                  kad-Þ-ź                                            
он.GEN        все       дочь-INT-PL-POSS.3SG       оставить-1PRET-
3PL.SBJ.3SG.OBJ.O 
ύele-ś-t́ (н.млк.) 
село-DEF.SG.ACC-DEF.SG 
’Все его  дочери оставили это село’ 
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(16) ńiĺe    pat́a-n-zo                                              pŕad-Þ-ź   
четыре      старшая сестра-PL-POSS.3SG           закончить-1PRET-
3PL.SBJ.3SG.OBJ.O 
škola-ź-e-ń                                ḿedaĺ     maro  (в.клк.) 
школа-DEF.SG-INT-ACC       медаль    с-POST. 
’Его четыре старшие сестры закончили школу с медалью’ 
 
Ваннозь кортавкстнэсэ башка ёнксокс I сериянь «сонзэ» куронь валонь 
форматнесэ карми улеме -so/-se ͔ азорксчинь суффиксэнть саевемазо. Те 
суффиксэсь тевс нолдави сестэ, зярдо сон поладови гайттеме согласной лангс 
прядовиця валлувонтень.  Эрзянь литературной кельсэнть ды ламо эрзянь 
кортавкстнэсэ истямо валлувонтень поладови -zo/-ze ͔суффиксэсь. Те парсте 
неяви-редяви ало максозь таблицастонть (табл. 2).  
 
Таблица 2 
 
к. ф. э. л. рус. 
čakšs-so 
ḿekš-se ͔  
ṕiks-se ͔ 
e ͔jkakš-so  
ĺevks-se ͔ 
ṕenč-se͔ 
brat-so 

чакш-о-зо  
мекш-е-зэ   
пикс-э-зэ 
эйкакш-о-зо 
левкс-э-зэ 
пенч-е-зэ 
брат-о-зо 

его кувшин 
его пчела 
его веревка 
его ребенок 
его детеныш 
его ложка 
его брат 

 
Минек койсэ, кортавксонь -so/-se ͔ азорксчинь суффиксэсь карми улеме 

кезэрень суффиксэкс, кона ванстовсь уралонь кельюронь азорксчинь 
суффиксэнь системастонть «сонзэ» куронь вейке предметэнь невтемга. 

Тешкстасынек, эрзянь литературной кельсэнть согласной лангс прядовиця 
валтнэсэ азорскчинь суффиксэсь поладови интерфикс вельде. Ваннозь 
кортавкстнэсэ азорксчинь суффиксэсь поладови видьстэ согласной 
валлувонтень. Теке жо явлениясь вастневи-редяви северо-западной диалектэнь 
кой-кона кортавкстнэсэ [Давыдов 1963: 160 – 161]. 

3.2 Содазь, эрзянь литературной кельсэ III сериясонть ламо обладателень ды 
вейке обладаемоень невтемга башка азорксчинь суффикст арасть. Сынь кармить 
улеме вейкеть IV сериянь азорксчинь суффикстнэнь марто, лиякс меремс, III ды 
IV сериянь азорксчинь суффикстнэ кармить улеме омонимичнойть, ды те 
омонимиясь явови эрзянь литературной кельсэ ды истямо кортавкстнэсэ ансяк 
контекстсэ: кудо-нок «наш дом» и кудо-нок «наши дома», пире-нек «наш 
огород» и пире-нек «наши огороды». 
Ульяновской областень Новомалыклинской райононь эрзянь велень 
кортавкстнэсэ  парсте ванстовсь III сериясонть «минек» куросонть васенце 
лицянь кезэрень *-mok/*-ḿek суффиксэсь.  Те  азорксчинь суффикссэнть -m-  
пельксэсь невти васенце лицянть ды вейке  обладаемоенть лангс, -k пельксэсь 
невти ламо обладатель лангс. 
 
(17) t́ora-m-o-k        e͔ŕ-i          goro-co     Śenǵiĺej-se ͔ (н.бск.) 

269



8 

   сын-POSS.1SG-INT-PL     жить-PRES.3SG.S     город-INE          Сенгилей-INE 
   ’Наш сын живет в городе Сенгилей’ 
 
(18)  ḿińek        ara           t́eńǵe-ḿ-e-k                 rama-ms         pokš          kudo 
   наш.GEN   нет.NEG      деньги-POSS.1SG-INT-PL   купить-INF       большой   
дом 
   ’У нас нет денег купить большой дом’ (в.клк.) 
 
(19)  pat́a-m-o-k                   e͔ŕ-i                    Kolka-so (н.бск.) 
  сестра- POSS.1SG-INT-PL    жить-PRES.3SG     Колок-INE           
  ’Наша старшая сестра живет в Высоком Колоке’ 
 
Теке жо суффиксэсь келейстэ вастневи северо-западной диалектсэнть 
Атяшевской, Ардатовской райононь кой-кона кортавкстнэсэ, Чувашиянь, 
Нижегородской ды Самарской областень Шенталинской райононь 
кортавкстнэсэ [Давыдов 1963 : 151-154; Ермушкин 1967 : 109; Цыганкин 1978 : 
42-46]. 

Ваннозь кортавкстнэсэ «минек» куронь III сериянь -mok/-ḿek суффиксэсь 
карадо-каршо аравтови «минек» куронь IV сериянь -nok/-ńek суффиксэнтень. Те 
парсте неяви ало максозь невтевкстнэстэ. 
 
(20) kolmo t́ejt́eŕ-i-ń-e-k                   ύeĺe-se͔-ḿ-e-k                   e ͔ŕ-i-t́  (в.клк.) 
 три       дочь-INT- POSS.1PL-INT-PL    село-INE- POSS.1SG-INT-PL     жить-
PRES.3-PL 
 ’Наши три дочери живут в нашем селе’ 
 
(21) MalÞkla-so        kavto   škola-n-o-k  (ст.бск.) 
  Малыкла-INE   два      школа-POSS.1 PL-INT-PL    
  ’В Малыкле у нас две школы’ 
 
(22) ńev         učit́eĺ-i-ń-e-k                       karḿ-i-t́        pand-mo         sύet-Þ-ń           
  теперь   учитель-INT-POSS.1PL-INT-PL  быть-FUT.3-PL  платить-INF    свет-
INT-GEN  
  ḱis-ḱe  (в.клк.) 
  за-POST- ENCL 

’Теперь наши учителя будут платить и за свет’ 
  

Ваннозь кортавкстнэсэ III сериянь «тынк» куросонть ламо обладателень ды 
вейке обладаемоень невтемга, кода эрзянь  литературной кельсэнтькак, башка 
суффикс арась. Сонзэ таркас тевс нолдави IV сериянь «тонь» куронь 
суффиксэсь -nk,саемга:  
  
(23) tÞnk         pokšt́a-n-k                   eŕ-i                   ύeĺe-se ͔ (ст.кл.) 
  вы.GEN    дедушка-PL-POSS.2.PL     жить-PRES.1SG    село-INE 
  ’Ваш дедушка живет в селе’ 
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(24) kavto  sÞŕe           pat́a-n-k              tu-ś-t́                   MalÞkla-v (алкс.) 
  два     старший  тетя-PL-POSS.2.PL   уехать-1PRET.3-PL  Малыкла-LAT 
  ’Две ваши тети уехали в Малыклу’ 
  
(25) mon soda-s-a                                  tÞnk          pokš          pat́a-n-k  (ст.бск.) 
  я      знать-3SG.OBJ.-PRES.1SG.SBJ.O    вы-GEN    старший   сестра-PL-
POSS.2.PL     
  ’Я знаю вашу старшую сестру’ 
 
Эрзянь литературной кельсэнть ды ламо кортавкстнэсэ III ды IV сериятнень 
«сынст» куросо тевс нолдави -st азорксчинь суффиксэсь: пакся-ст «их поле» и 
пакся-ст «их поля», вир-е-ст «их лес» и вир-е-ст «их леса». 

Ульяновской областень Новомалыклинской райононь эрзянь велень 
кортавкстнэсэ  III ды IV сериянь «сынст» куронь азорксчинь невтемга тевс 
нолдавить кавто суффикст: -st ды -sk.  Ламо обладателень ды вейке 
обладаемоень невтемга седе сеедьстэ саеви -st суффиксэсь, сестэ кода  ламо 
обладателень ды ламо обладаемоень невтемга тевс нолдави -skсуффиксэсь, 
саемга:  
 
III серия 
 
(26) sÞnst         uĺńe-ś                 ύejḱe   staka         sumka-s-k (в.клк.) 
они.GEN   быть-1PRET.3SG   один   тяжелый   сумка- POSS.3SG-PL     
’У них была одна тяжелая сумка’ 
 
(25) sÞnst          ḿeĺ-e-s-t                            moĺ-ś                   
они.GEN     желание-INT-POSS.3SG-PL   идти-1PRET.3SG  
t́et́a-s-k                uče-ź (алкс.)   
отец- POSS.3 SG-PL   ждать-GRD 
’Они соскучились ожидая отца’ 
 
(26) sÞnst         ύejḱe    pat́a-s-k (в.клк.) 
они.GEN     один    сестра-POSS.3 SG-PL 
’У них одна старшая сестра’ 
 
IV серия 
 
(27) sÞnst          lamo           t́eńǵe-s-t (алкс.)   
они.GEN      много        деньги-POSS.3SG-PL 
’У них много денег’ 
 
(28) sÞnsk         ṕeḱe-s-t                     vač-(s)-t́ (ст. млк.) 
они.GEN      живот- POSS.3SG-PL    голодать-(1PRET.3)-PL 
’Они проголодались’ 
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(29) sÞnst         lamo       ĺeĺa-s-t (н.бск.) 
они.GEN     много    брат-POSS.3SG-PL     
’У них много старших братьев’ 
 

Неень шкасто стака явомс, зярдо тевс нолдави -st суффиксэсь, а зярдо     -sk 
суффиксэсь, сеедьстэ сынст ёвтыть эрицятне човорязь.  
4. Меельцекс эряви ёвстамс, Ульяновской областень Новомалыклинской 
райононь эрзянь велень кортавкстнэсэ азорксчинь суффиксэнь системасонть 
неень шкас кадовсть апак полавто кезэрень ёнкст:  

1. Неть кортавсктнэсэ II сериянь «тонь» куросо ванстовсь кезэрень *-n- 
пельксэсь, кона невти обладаемойтнень ламочист лангс. Тень лангс ванозь, 
«тонь» куронь I ды II сериянь валонь форматне явовить эсь ютковаст: -t/-t ́ (I 
серия) ды -nt/-ńt(́II серия). Эряви тешкстамс, эрзянь литертурной кельсэнть ды 
лия ламо кортавкстнэсэ истямо явовома арась. Саемга: kudo-t (дом-POSS.2SG) 
’твой дом’ – kudo-n-t (дом-PL-POSS.2SG) ’твои дома’, ṕiŕe-t́(огород-POSS.2SG) 
’твой огород’ – ṕiŕe-ń-t́(огород-PL-POSS.2SG) ’твои огороды’, e ͔jkakš-o-t 
(ребенок-INT-POSS.2SG) ’твой ребенок’ – e ͔jkakš-o-n-t (ребенок-INT-PL-
POSS.2SG) ’твои дети’, ṕiks-e ͔-t́(веревка-INT-POSS.2SG) ’твоя веревка’ – ṕiks-e ͔-
ń-t́ (веревка-INT-PL-POSS.2SG) ’твои веревки’. 

2. I сериянь «сонзэ» куронь согласной лангс прядовиця валонь форматнесэ 
вастови-редяви уралонь кельюронь *-so/*-se ͔азорксчинь суффиксэсь. Эрзянь 
литературной кельсэнть ды ламо эрзянь кортавкстнэсэ истямо валлувонтень 
поладови ансяк -zo/-ze ͔суффиксэсь. Саемга: ṕiks-s4 (веревка-POSS.3SG) ’его 
веревка’, e ͔jkakš-so (ребенок-POSS.3SG) ’его ребенок’, čakš-so (горшок-
POSS.3SG) ’его горшок’, brat-so (брат-POSS.3SG) ’его брат’. 

3. III сериянь «минек» куросо ванстовсь васенце лицянь кезэрень *-mok/*-
ḿek суффиксэсь, кона карадо-каршо аравтови IV сериянь *-nok/*-ńek 
суффиксэнть марто. Саемга:  t́ora-m-o-k (сын-POSS1SG-INT-PL)  – t́ora-n-o-k 
(сын-POSS1PL-INT-PL); ύeĺe-ḿ-e-k (село-POSS1SG-INT-PL) – ύeĺe-ń-e-k (село-
POSS1PL-INT-PL). 
4. III сериянь «сынст» куронь ламо обладателень ды вейке обладаемоень 
невтемга саеви -st суффиксэсь, IV сериясо азорксчинь невтемга тевс нолдави -sk 
суффиксэсь. 
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Киртявкст 

к. ф. – кортавксонь формат, э. л. – эрзянь литературной келень формат, рус. 
– рузонь. 

Глоссатне: 1 – васенце лиця, 2 – омбоце лиця, 3 – колмоце лиця, ABL – 
аблатив, ACC – аккузатив, ADV – наречия, DEF – невтемачинь полавтнема, 
ENCL – частица, FUT –сыця шка, GEN – генитив, GRD – деепричастия, INE – 
инессив, INF – инфинитив, INT – интерфикс, LAT – латив, NEG – отрицания, 
NOM – номинатив,  О – объект марто полавтнема, OBJ – объект, PL –ламонь 
числа, POSS – азорксчи, POST – валмельгакс, PRES – неень шка, PRET – 
претерит, PTCP – причастия, SG – вейкень числа, SBJ – субъект, S – субъект 
марто полавтнема. 
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Abstract. Big languages such as English and Finnish have many nat-
ural language processing (NLP) resources and models, but this is not
the case for low-resourced and endangered languages as such resources
are so scarce despite the great advantages they would provide for the
language communities. The most common types of resources available
for low-resourced and endangered languages are translation dictionar-
ies and universal dependencies. In this paper, we present a method for
constructing word embeddings for endangered languages using existing
word embeddings of different resource-rich languages and the translation
dictionaries of resource-poor languages. Thereafter, the embeddings are
fine-tuned using the sentences in the universal dependencies and aligned
to match the semantic spaces of the big languages; resulting in cross-
lingual embeddings. The endangered languages we work with here are
Erzya, Moksha, Komi-Zyrian and Skolt Sami. Furthermore, we build a
universal sentiment analysis model for all the languages that are part of
this study, whether endangered or not, by utilizing cross-lingual word em-
beddings. The evaluation conducted shows that our word embeddings for
endangered languages are well-aligned with the resource-rich languages,
and they are suitable for training task-specific models as demonstrated
by our sentiment analysis model which achieved a high accuracy. All our
cross-lingual word embeddings and the sentiment analysis model have
been released openly via an easy-to-use Python library.

Keywords: Cross-lingual Word Embeddings · Endangered Languages ·

Sentiment Analysis.

1 Introduction

The interest in building natural language processing (NLP) solutions for low-
resourced languages is constantly increasing [1], not only because of the chal-
lenges associated with dealing with scarce resources but also because NLP solu-
tions facilitate documenting and analysing languages. Examples of such solutions
are applying optical character recognition to scan books [45], normalizing his-
torical variation [7], using speech recognition [19] and more. However, most of
the existing research is conducted in a simulated setting [15,24,22] where a re-
duced portion of the resource-rich language is used to represent a low-resourced
language. Other approaches consider Wikipedias of languages having a small
number of articles (i.e., < 500,000) such as Latin, Hindi, Thai and Swahili [9,48].

275

mailto:khalid.alnajjar@helsinki.fi


2 K. Alnajjar

In this paper, we are dealing with languages that are classified as endan-
gered based on UNESCO Atlas1. These languages are Erzya2 (myv), Moksha
(mdf), Komi-Zyrian (kpv) and Skolt Sami (sms). The most common method-
ology for documenting endangered languages is constructing translation dictio-
naries, whether digitizing physical dictionaries or reaching to native speakers.
Universal dependencies (UD) written by dedicated researchers studying such
endangered languages might also be available, and, in a fortunate scenario, they
would include translations to a language with more speakers. The bigger lan-
guages that endangered languages are translated to are very inconsistent and
vary depending on the language family, geographically close languages and the
languages spoken by the documenter.

English, without a doubt, is currently the most resourced language in the field
of NLP. However, English translations are not frequently found for endangered
and low-resourced languages. To overcome this and make using existing English
resources possible, we leverage the recent advances in the field of NLP for aligning
word embeddings of big languages such as Finnish and Russian with English
word embeddings.

The contributions in this paper are:

– Proposing a method for constructing word embeddings for low-resourced and
endangered languages, which are also aligned with word embeddings of big
languages.

– Building a universal sentiment analysis model that achieves high accuracy
in both endangered and resource-rich languages covered in this work.

– Releasing an open-source and easy-to-use Python library with all the word
embeddings and the sentiment analyzer model to support the community
and researchers3.

This paper is structured as follows. Section 2 contains a brief description
of the related work on building cross-lingual low-resource word embeddings.
Thereafter, we describe the linguistic resources used in this work, including the
translation dictionaries, universal dependencies and existing word embeddings of
resource-rich. The proposed method for constructing cross-lingual word embed-
dings for endangered languages is elaborated then, followed by the description
of the sentiment analysis model. We then present the results and evaluation for
word embeddings and sentiment analysis model. Lastly, we discuss and highlight
our remarks in the conclusions.

2 Related work

The largest scale model for capturing the computational semantics of endangered
Uralic languages, Erzya, Moksha, Komi-Zyrian and Skolt Sami, is, perhaps, Se-
mUr [16]. The database consists of words that are connected to each other based

1 http://www.unesco.org/languages-atlas/index.php
2 See [37] for an insightful description of the situation of the language.
3 https://github.com/mokha/semantics
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on their syntactic co-occurrences in a large internet corpus for Finnish. The
extracted relations have been automatically translated by using Jack Rueter’s
XML dictionaries. In human evaluation, the quality was surprisingly acceptable
given that the method was based on word-level translations. This gives hope in
using these high-quality dictionaries in building computational semantic models.

Apart from SemUr, there has not been any other attempts in automatically
modelling semantics for endangered Uralic languages. Some recent work, however
presents interesting work on higher-resourced languages using word embeddings
[2,11]. In general, word embeddings based methods such as word2vec [28] and
fastText [6] are optimal for the task of applying high-resource language data to
endangered languages as they work on word-level.

Several recent approaches such as GPT-2 [34], ELMo [33] and BERT [10] aim
to capture richer semantic representations from text. However, they are very data
intensive and their representation is no longer on the level of individual words.
This makes it more difficult to use them for endangered languages.

Recently, neural networks have been used heavily in the field of NLP due to
their great capabilities in learning a generalization, which resulted in high accu-
racies. However, neural networks demand a large amount of data, which usually is
not available for low-resource languages. Despite this, researchers have employed
neural networks in a low-resource setting by producing synthetic data. For in-
stance, Hämäläinen and Rueter have built a neural network to detect cognates
for between two endangered languages [18], Skolt Sami and North Sami. Their
approach reached to a better accuracy when they combined data, synthetically
produced by a statistical model, with real data.

3 Linguistic resources

Here, we describe the linguistic resources used throughout the research presented
in this paper. We will focus on resources related to the endangered languages
(i.e., Erzya, Moksha, Komi-Zyrian and Skolt Sami), while still providing a brief
introduction to resource-rich resources. The resources for endangered languages
that we cover here are: 1) translation dictionaries, 2) universal dependencies and
3) finite-state transducers. This list by no means is inclusive of all available and
useful resources for endangered languages, as additional resources might exist
such as the work of Jack Rueter on Online dictionaries [41] and making them
usable even through click-in-text interfaces [38]. In terms of resource-languages,
we describe their word-embeddings.

3.1 Translation dictionaries

Low-resource and endangered languages commonly have translation dictionaries
to a bigger language. For our case, such dictionaries are multilingual and are
provided in an Extensible Markup Language (XML) format. Fortunately, the
target languages of the translations are mostly consistent in all the dictionaries
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(which is not the typical case), but each dictionary contains different portions
of translations.

Table 1 shows a statistical summary of the translations existing in the dictio-
naries. The source language represents the endangered languages and the target
language indicates the resource-rice language. A meaning group in the dictio-
naries may contain multiple translations that can be used interchangeably as
they share the same meaning. The analysis shows that for Erzya (myv) and
Skolt Sami (sms), Finnish (fin) translations are the most common ones, whereas
Russian (rus) and English (eng) translations are the most frequent ones for
Komi-Zyrian (kpv) and Moksha (mdf).

Table 1. An overview of translation in the XML dictionaries of the low-resourced
languages. Language codes are given in ISO 639-3.

Source Target Meaning
Translations Total

language language groups

myv
fin 8388 14344 (59.89%)

23950rus 5631 7608 (31.77%)
eng 1917 1998 (8.34%)

kpv
fin 1352 2046 (14.89%)

13744rus 15492 10585 (77.01%)
eng 1078 1113 (8.10%)

sms
fin 20503 27522 (68.02%)

40461rus 4872 6026 (14.89%)
eng 5824 6913 (17.09%)

mdf
rus 37 37 (0.27%)

13626
eng 6587 13589 (99.73%)

Entries in the dictionaries are in the lemma form, and, typically, their part-
of-speech tags are provided. Further metadata information might exist, such
as stems and example usages of the word in the source language. We use the
Giella [29] dictionaries that have been mainly authored by Jack Rueter through
UralicNLP [21]. While Moksha has Finnish translations, the Moksha dictionary
in UralicNLP did not contain any of these translations because the data was
missing from the repository.

3.2 Universal dependencies

Universal dependencies (UD) [47] is a standard framework for annotating the
grammar (parts of speech, morphological features, and syntactic dependencies of
sentences. Additionally, UD allows annotators to supply their own comments. In
the UD we are dealing with, translation sentences might appear in the comments.
The UD of the endangered languages can be obtained directly from Universal
Dependencies’ website4. At the time of writing, 1,690, 167, 104 and 435 sen-

4 https://universaldependencies.org/
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tences were in Erzya’s [44], Moksha’s [42], Skolt Sami’s [30] and Komi-Zyrian’s
UDs5 [32], respectively. These numbers highlight the insufficient amount of data
present for training machine learning or NLP models for endangered languages.
We have used the UralicNLP [21], a Python library, to read the universal de-
pendencies.

3.3 Finite-state transducers

The common automatic tools found for endangered languages are finite-state
transducers (FSTs), as they are rule-based which allows language experts to
define how the finite-state machine should behave depending on the language.
As a result, FSTs make it possible to lemmatize words and produce mini- and
full-paradigms. In this work, we use Jack Rueter’s FSTs for Skolt Sami [39],
Erzya and Moksha [40], and Komi-Zyrian [36]. The FSTs are supplied as part of
the UralicNLP [21] Python library.

3.4 Word embeddings of resource-rich languages

Word embeddings are a vector representation of words, which are built based
on the surrounding context of the word. Semantic similarity between words cap-
tured in the word embeddings can be measured using cosine similarity, which
can then be utilized to cluster meanings in text [17]. Common usages for word
embeddings is to acquire semantically similar words to an input word. For exam-
ple, the most 5 similar words to “king” are “queen”, “monarch”, “prince”, “sultan”,
and “ruler”. The vector nature of these words makes it possible to perform vector
operations such as addition, multiplication and subtractions. With such opera-
tions, analogies could be predicted such as “king” - “man” + “woman” = “queen”.
Simply, this asks what is the equivalent of a king that is not a man but rather
a woman in the semantic space, the answer is a queen.

When building word embeddings, there are many preprocessing configura-
tions and hyperparameters that influence the performance of the models, such
as lemmatization, part-of-speech tagging, window size, the dimension size of the
embeddings, minimum and maximum thresholds for word frequencies and so on.
There is no fixed nor optimal configuration that is apt for all applications.

In the translation dictionaries, words and their translations are provided in
their lemma form. Due to this reason, the vocabulary in any word embeddings
we will be using has to be lemmatized. Ideally, all the hyperparameters and con-
figurations for word embeddings should be the same to capture similar features
and semantics, which would yield better results across models once they are
aligned. For the scope of this research, we use the most similar models we could
get our hands on.

We utilize the Russian and English [12], and Finish [25] word embeddings.
The Russian embeddings are trained on a news corpus, while the English is
based on Wikipedia and Gigaword 5th Edition corpora [31]. The Finnish word

5 There is a UD for Komi-Permyak [43] which is close to Komi-Zyrian.
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embeddings are trained on Common Crawls. The dimension size of the English
and Russian embeddings is 300 but 200 is the size of the Finnish one. The
window size is 5 for all embeddings but Finnish, which is 2. These differences,
in addition to other reasons, end up affecting the quality of the models we will
build of endangered languages. We discuss them more in the Discussion section.

4 Cross-lingual word embeddings for endangered

languages

Cross-lingual word embeddings are word embeddings where vectors across mul-
tiple languages are aligned. For instance, the vector for “dog” in the English
embeddings points roughly to the same direction for the same word in other
languages (i.e., “koira” and “собака” for Finnish and Russian, respectively). Ex-
ample applications for employing cross-lingual word embeddings are: headline
generation [5], loan word identification [27] and cognate identification [26].

Before we build and align the word embeddings, we apply a dimensionality
reduction using the method proposed in [35] to the three pre-trained models
(i.e., English, Russian and Finnish). We set the target dimension to 100. This
is to ensure that the vectors in all the embeddings share the same size. Subse-
quently, we process the vocabulary of the Finnish by removing all occurrences
of the hashtag symbol “#”, which is there to mark compounds. Regarding the
Russian word embeddings, the vocabulary contained part-of-speech information
and, hence, each lemma might be present multiple times. To address this, we
discard the part-of-speech information and use all vectors matching the target
lemma.

To align the main three word embedding models, we employ the state-of-the-
art supervised multilingual word embeddings alignment technique introduced in
MUSE [8]. Figure 1 illustrates transforming the word embeddings of the source
language X with the target language Y so that words in both languages are
aligned together. In this example the source language is English and the target
language is Italian. What supervised means in this context is that the alignment
process relies on a bilingual dictionary that guides the transformation process.
In our work, we set the target language to English and align both Russian and
Finnish models with it using the bilingual dictionaries released as part of MUSE.
The models are refined over 20 iterations.

Fig. 1. A visualization of the transformation process of aligning word embeddings in
X in accordance to the ones in Y , taken from [8].
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Following the alignment of the resource-rich models, we construct the word
embeddings for the endangered languages: Erzya, Moksha, Komi-Zyrian and
Skolt Sami. In doing so, we iterate over all the lexemes in the dictionary of
a given endangered language. In the case where a lexeme had translations to
any of the three resource-rich languages and the translation existed in the word
embeddings of the corresponding language, a vector for the lexeme is constructed
as the centroid –an average vector– of all translation vectors.

Once the word embeddings for the endangered languages have been con-
structed, we fine-tune them using the sentences in their universal dependencies.
Lastly, we realign each word embeddings model with the resource-rich language
having most translations to. In other words, Erzya and Skolt Sami are aligned
with Finnish but Komi-Zyrian and Moksha are aligned with Russian and En-
glish, respectively. The models are aligned over 5 refinement steps.

5 Sentiment analysis

In this section, we describe an experiment with the newly produced word embed-
dings. We apply them in the task of sentiment analysis. We hand pick all positive
and negative sentences from the Erzya treebank [44] based on the translations
provided in the treebank in English and Finnish. This constitutes our Erzya test
corpus that contains 23 negative sentences and 22 positive sentences, giving us
a total of 45 sentences.

We use the Stanford Sentiment Treebank for English [46] to train our senti-
ment analyzer model. As the Erzya test data is binary – negative and positive
sentences – we treat the sentiment information in the treebank as binary as well,
ignoring any neutral examples. It is important to note that we do not use any
examples written in Erzya during the training, only sentences in English.

We train a neural model that takes in a sentence in English as a source and a
sentiment label (positive or negative) as a target. We train the neural model with
the aligned embeddings by substituting the words in the input sentences with
their vectors. As our models are lemmatized, we need to ensure that all words
are lemmatized in the in input as well. We use spaCy [20] for this lemmatization
step. The architecture and training of the neural model is inspired by the work
presented in [23], where bi-grams are added to the input sentences during the
training phase and the neural network is a linear classifier.

Table 3 shows some examples of the input in Erzya, its translation in English
and the correctly predicted label. For Erzya, we use the lemmas from the tree-
bank, and get their closest English vectors through the aligned word embeddings.
This way, the model treats the Erzya sentences as though they were English and
it can predict the sentiment in the language it did not see during the training.
The resulting model was trained for 30 epochs and it reached to 53.3% accu-
racy for Erzya and 75.5% accuracy for English in the treebank sentences and an
accuracy of 83.5% in English in the Stanford Sentiment Treebank dataset. We
have obtained an accuracy boost for Erzya predictions, reaching 57.8%, when
we also considered vectors of other resource-rich languages with the aid of the
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Table 2. The top 3 semantically similar words to the English vector, in all languages.
The score after the colon is the semantic similarity score (the higher, the more similar).
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Table 3. Example sentences in Erzya and their translations in English, along with the
predicted sentiment by our method for each sentence.

Erzya English Sentiment

Зярошкаль цёрыненть кенярксозо! You can imagine the boy’s delight!
PositiveЧизэ лембе. It is a warm day.

Сехте паро шка. The best time of all.
Цёрынентень аламодо визькс теевсь. The boy felt a little ashamed.

NegativeБаягинень ёмавтомась — пек берянь тешксэсь. Losing a bell was a really bad sign.
Весе те — апаро вийтнень тандавтнемс. This is all meant to scare away the evil spirits.

translation dictionary (Finnish in this case, as Erzya has many translations to
Finnish).

The resulting accuracy is respectable given that the test data is fundamen-
tally different from the training data. First of all, the testing and training are
in different languages. Second of all, they represent very different genres: the
training data is based on movie reviews, whereas the testing data has sentences
from novels.

6 Discussion and Conclusions

The work conducted in this paper has been a first step for using machine learn-
ing in modelling the semantics of some of the endangered Uralic languages. It is
evident that these aligning based approaches embraced before in the literature
cannot get us too far in truly representing the semantics do to socio-cultural mis-
matches in concepts. For instance, we saw that Finland, which is a very impor-
tant concept for a Finnish model was completely misaligned with geographically
close countries such as Denmark, Norway and Estonia. Alignment can only get
us so far and using models trained on larger languages has its inherent problems
when applied to completely new domains in a completely different language.

Even the starting quality for the pretrained embeddings was low. The Russian
model was unacceptably bad and the Finnish model has too many words that
are not lemmatized at all, or are lemmatized to a wrong lemma. When the
quality of the models available for a high-resourced languages is substandard,
one cannot expect any sophisticated machine learning method to come to the
rescue. Unfortunately in our field, too little attention is paid to the quality
of resources and more attention is paid into single values representing overall
accuracies and overall performance.

As there is no shortcut to happiness, we should look into the data available in
the endangered languages themselves. For instance, FU-Lab has a plethora of re-
sources for Komi languages [14,13] that are just waiting for lemmatization. Once
lemmatized, these resources could be used to build word embeddings directly in
that language. Of course, this requires collaboration between many parties and
willingness to make data openly available. While this might not be an issue with
FU-Lab, it might be with some other instances holding onto their immaterial
rights too tight.

283



10 K. Alnajjar

At the current, stage our dictionary editing system, Ve′rdd [4,3], contains
words for multiple endangered languages and their translations in a graph struc-
ture. This data could be extended by predicting new relations into the graph with
semantic models such as word embeddings. This could help at least in resolving
meaning groups and polysemy of the lexical entries. However, the word embed-
dings available for the endangered languages in question has not yet reached to
a stage mature enough for their incorporation as a part of the lexicon.
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Abstrakti. The question of how linguistic and archaeological data can be com-

bined to create a comprehensive account of the prehistory of present ethnicities 

is an intensely debated issue around the globe. In particular, identifying new lan-

guage groups based on the material remnants of a particular area or discerning 

correlates in the material culture for the language contact periods reflected in loan 

word layers are complex and often probably insolvable questions. When it comes 

to the early history of the Finns and related peoples, Valter Lang’s new mono-

graph on the archaeology of Estonia and the “arrivals of the Finnic people” 

(Läänemeresoome tulemised, 2018) has been considered a paradigm-changing 

work in this respect. In this article, I argue that despite the undisputed progress 

made in this oeuvre, many of the old questions regarding time, place and method 

still remain. 

Asiasanat: itämerensuomalaiset kielet, kantasuomi, arkeologia, germaaniset 

lainasanat, kantagermaani, pronssikausi, rautakausi, keramiikka, hiidenkiukaat, 

tarhakalmistot 

1 Ensiksikin 

Haluan onnitella Jack Rueteria, tutkijaa, fennougristia ja maailmankansalaista, suoma-

laisen fennougristisen yhteisön tärkeää jäsentä yhä kypsemmän iän ja arvovallan 

virstanpylvään saavuttamisen johdosta 23.3. 2021. 

2 Toiseksi, kysymys 

2000-luvulla on uralilaisia kieliä puhuvien kansojen etnistä esihistoriaa koskevien 

tutkimusten määrä huomattavasti kasvanut. Eräänä keskeisenä kysymyksenä on 

jatkuvasti eri tieteiden aineistojen yhteensovittaminen. Tämän esseen aiheena on kielen 

leviäminen suhteessa materiaaliseen kulttuurin, erityisesti liittyen Valter Langin 

esittämiin näkemyksiin itämerensuomalaisten kielten leviämisestä. Alun perin viroksi 
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vuonna 2018 ilmestynyttä Läänemeresoome tulemised-teosta (Lang 2018) on referoitu 

sekä mediassa (mm. Ylen Aristoteleen kantapää 9.9. 2020 ja Ykkösaamu 11.9. 2020, 

MTV:n uutiset 10.9. 2020), että tutkimusjulkaisuissa (esim. Grünthal 2018). Teoksen 

uutta suomenkielistä laitosta Homo Fennicus (Lang 2020) on mainostettu jopa 

“käänteentekeväksi” (teoksen takakannessa). 

Tarkastelen seuraavassa Langin esittämiä näkemyksiä itämerensuomalaisten ja 

muiden uralilaisten kansojen muotoutumisesta ja kysyn, missä määrin itämeren-

suomalaisten etnogeneesin tutkimuksessa on tapahtunut käänne. Huomioni kohteena 

ovat erityisesti metodit ja ajoitukset, eli kielitieteen ja arkeologian aineistojen 

yhdistäminen sekä kysymys siitä, mihin aikatasoon itämerensuomen muotoutuminen ja 

kontaktit tulee sijoittaa. 

3 Jatkuvuus, kritiikki ja uusi teoria 

Etnogeneesin tutkimus oli pitkään sidoksissa ajatukseen, jonka mukaan niin sanotut 

arkeologiset kulttuurit voidaan identifioida kielellisesti. Alunperin tämä käsitys syntyi 

mm. Gustaf Kossinnan ja Gordon W. Childen töissä 1900-luvun alussa. Uralistiikkaan 

se levisi monessa eri vaiheessa, ensin Hackmanin ns. maahanmuuttoteorian myötä 

1900-luvun alussa ja sittemmin ns. jatkuvuusteoriana. 

1900-luvun alkupuolella vallalla ollut teoria katsoi itämerensuomalaisen 

kielimuodon levinneen Suomeen Virosta (Hackman 1905). Sen mukaan leviäminen on 

yhteydessä rautakautisiin hautaustapojen muutoksiin. 1980-luvulla vakiintuneen 

jatkuvuusteorian mukaan (SVEJ 1984) suomalais-ugrilainen kantakieli levisi Suomeen 

ja Viroon jo kivikaudella ns. tyypillisen kampakeramiikan myötä, minkä jälkeen ny-

kyisellä itämerensuomalaisella alueella ei kielenvaihtoja tapahtunut. Jatkuvuusteoriasta 

on esitetty erilaisia, toisistaan eroavia versioita, joista eräissä itämerensuomalainen alue 

uralilaistuu tekstiilikeramiikan ja siihen liittyvien keraamisten ryhmien myötä 

(Carpelan & Parpola 2002), toisissa jo jääkauden jälkeen (Wiik 2002). Muitakin 

malleja on esitetty. Kaikille niistä yhteinen on näkemys, jonka mukaan sekä 

itämerensuomalaiset että saamelaiskielet ovat kehittyneet lähes uralilaisen kantakielen 

tasosta nykykieliksi nykyalueellaan tai sen lähistöllä. 

2000-luvun alusta alkaen on jatkuvuusteorian argumentteja kritisoitu eri 

näkökulmista. Kielitieteen piiristä on esitetty mm. seuraavia argumentteja (esim. Aikio 

& Aikio 2001, Janhunen 2007): 

1. lainasanakerrostumien liian vanhat ajoitukset; esim. balttilaiset ja germaaniset 

kontaktit on viety aikaan, jolloin germaanisia ja balttilaisia kieliä ei nykykäsityksen 

mukaan ole ollut olemassa 

2. areaalilingvistinen argumentti; itämerensuomalaisten kielten keskinäiset erot 

vaikuttavat siltä, että niiden yhteisen kantakielen hajoaminen on vain n. 2000 vuotta 

vanha ilmiö 

3. substraatti; jatkuvuusteorian ajoitukset eivät sovi myöhäiseltä vaikuttavaan 

saamelaiseen paikannimisubstraattiin suurimmassa osassa Suomea tai vielä myöhäi-

semmältä vaikuttavaan pohjoisfennoskandiseen (paleoeurooppalaiseen) substraat-

tiin saamessa (esim. Aikio 2012) 
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4. analogiat dokumentoiduista kielialueiden muutoksista; tavallisesti eurooppalaisessa 

kontekstissa kunkin alueen kielikartta on pikemminkin muutamia satoja kuin muu-

tamia tuhansia vuosia vanha 

Kielitieteen ja muiden tieteiden rajapinnalta on esitetty mm. seuraavia kriittisiä 

huomioita (vrt. Saarikivi & Lavento 2012): 

1. hypoteesi kielialueiden ja arkeologisten alueiden vastaavuudesta on epätarkka ja 

voidaan monissa tapauksissa osoittaa vääräksi, esim. 

a. keramiikan avulla määritellyt alueet ovat usein laajempia kuin kielialueet 

b. kirveet ja muut käyttöesineet, metalliesineet ja niiden tyypit leviävät yleensä 

vaihdanta- ja kauppaverkostoissa, jotka ovat monikielisiä; niitä ei kielellisessä 

aineistossa vastaa kielen vaan sanaston leviäminen 

c. hautaustavat ym. leviävät uusien uskonnollisten tapojen myötä pikemminkin kuin 

migraatioiden ja kielenvaihtojen; näihinkin liittyy usein pikemminkin sanaston 

kuin kokonaisen kielen leviäminen 

2. tutkimuskirjallisuudessa mainitut arkeologiset kulttuurit ovat hyvin heterogeenisiä, 

ja monissa tapauksissa eivät ole verrattavissa toisiinsa samanarvoisina kokonai-

suuksina 

Vaikka jatkuvuusteorian puutteet on laajasti tunnustettu, ei yhtenäistä uutta teoriaa 

itämerensuomalaisten kielten taustasta ole ennen Langia esitetty. Nyt hän siirtää monia 

jatkuvuusteorian ajoituksia aikaisempaa selvästi myöhemmiksi ja pyrkii tarjoamaan 

kokonaisesityksen itämerensuomen muotoutumisesta. 

Langin teorian pääkohdat ovat seuraavat: 

1. Viron alue on itämerensuomalaistunut useassa aallossa, jotka liittyvät idästä 

saapuneisiin migraatioihin; ensimmäiset aallot ovat pronssikautisia ja saapuneet 

alueelle n. 1200 eKr. 

2. Uusi väestö saapui Daugavan vesistöä pitkin idästä Baltiaan; tämä väestö toi muka-

naan uuden keramiikan ja uralilaisen kielen 

3. Suomen pronssikautiset hiidenkiukaat ja Viron kiviarkkukalmistot ovat germaanisen 

väestön jälkeensä jättämiä; tämä on asunut Itämeren piirissä ennen itämeren-

suomalaisia ja jättänyt jälkeensä “paleogermaanisia” lainoja (termistä Kallio 2012) 

4. Rautakaudella tapahtui Pohjois-Viron alueen “lopullinen” itämerensuomalaistumi-

nen, joka ilmenee Viron pohjoisrannikon tarhakalmistokulttuurissa. Tämä on noin 

1200–1700 vuotta ensimmäistä itämerensuomalaistumista nuorempi ilmiö 

Lang pohtii arkeologisen aineiston ja kielen välisiä suhteita ja näyttää suhtautuvan 

kriittisesti moniin aikaisempiin yrityksiin yhdistää kielitieteen ja arkeologian aineistoja. 

Toisaalta hänen johtopäätöksensä ovat silti varsin konservatiivisia erityisesti metodii-

kan näkökulmasta. Samoin kuin Carpelan (2008), myös Lang yhdistää yleensä 

keramiikan ja kielen. Myös hänen ajoituksensa Itämeren piirin uralilaistumiselle ja 

germaanis-itämerensuomalaisten kontaktien alkamiselle (n. 1200 eKr.) ovat edelleen 

niin vanhoja, että niitä on hankala yhdistää germanistiikan valtavirran ajoituksiin ja 

paikannuksiin. 
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Tarkastelen seuraavassa näitä metodin, ajoituksen ja paikannuksen kysymyksiä 

hieman tarkemmin. 

4 Keramiikan ja kielen suhde 

Olemassa oleva tutkimuskirjallisuus ei vaikuta ainakaan kovin yksiselitteisesti tukevan 

otaksumaa, jonka mukaan keramiikkatyypit leviävät samalla tavoin kuin kielet. Sekä 

Carpelanin että Langin mainitsema oletus, jonka mukaan keramiikkaa ovat monissa 

esihistoriallisissa yhteisöissä tehneet lähinnä naiset saattaa hyvinkin pitää paikkansa. 

Sen sijaan oletus, että ihmiset olisivat oppineet kieliä lähinnä äideiltään tai perheissään 

saattaa olla liian yksinkertainen. Tavallisempaa on, että ihmiset oppivat ja käyttävät 

useita eri kieliä eri ikävaiheissa ja ympäristönsä erilaisiin sosiaalisiin verkostoihin 

liittyen. Vahvasti yksikieliset suuret yhteisöt, joissa ihminen puhuu koko ikänsä lähinnä 

vanhemmiltaan oppimaansa kieltä näyttävät liittyvän pikemminkin ihmiskunnan 

uudehkoihin kehitysvaiheisiin kuten paikallaan pysyvän maatalousyhteisön syntyyn. 

Metsästäjä-keräilijäyhteisöt taas ovat olleet pieniä ja usein monikielisiä sekä kieli-

identiteetiltään joustavia (vrt. esim. Janhunen 1997). 

Gosselain (2000) on tutkinut keramiikkatyyppien korrelaatioita kielen ja etnisiteetin 

kanssa afrikkalaisessa kontekstissa. Hän havaitsi, että keramiikan valmistamisessa on 

monia erilaisia vaiheita, joista esimerkiksi koristeaiheet liikkuvat helposti kielirajojen 

ja etnisiteetin rajojen yli. Toisaalta hän arvelee, että astian muotoilu on enemmän 

sidoksissa lähiyhteisössä tapahtuvaan oppimiseen. Gosselain osoittaa, miten Keski-

Afrikan kontekstissa ei nykytasolla ole havaittavissa kielen ja keramiikkatyyppien 

välistä korrelaatiota, vaikka arveleekin, että eräät valmistusprosessin käytänteet ovat 

mahdollisesti levinneet bantuekspansion myötä. Kokonaiskuva on moninainen: eräät 

nykyisin bantukieliä käyttävät ryhmät ovat jatkaneet vanhoja paikallisia keraamisia 

traditioita, ja (mahdollisesti) bantujen myötä levinneitä keramiikkatraditioita taas 

jatkavat muihinkin kielikuntiin kuuluvia kieliä puhuvat kansat. 

Vastaavia kielellisen ja materiaalisen kulttuurin epäsymmetrisiä limittymisiä on 

austronesialaisten ja papulaisten kielten alueella kuvannut mm. Terrell (2001). Hänen 

tutkimallaan Papuan pohjoisrannikolla useimmat väestöt ovat monikielisiä ja jakavat 

pitkälti samanlaisen materiaalisen kulttuurin. Alueella käytetään silti ryhmien 

sisäisessä kommunikaatiossa monia eri kieliä eikä materiaalisen kulttuurin yhden-

mukaistuminen ole levittänyt minkäänlaista yleiskieltä, lingua francaa. 

 Hieman epäselväksi jääkin, miksi tulisi olettaa, että keramiikkatyyppien korrelaatio 

kielen kanssa olisi itämerensuomalaisella historiallisella kulttuurialueella ja 

pronssikaudella vahvempi kuin esimerkiksi 1900-luvun Kongossa tai Papualla. Tähän 

kysymykseen ei Langkaan tarjoa vastausta. 

 Vastaavankaltainen ongelma liittyy esimerkiksi pronssikautisiin hautaustapoihin, 

joissa Lang näkee läntistä germaanista vaikutusta. Hiidenkiukaat ja kiviarkkukalmistot 

voivat hyvinkin olla samanlaisia molemmin puolin Itämerta, samoin niistä tavattavassa 

dna:ssa voi olla yhtäläisyyksiä, mutta tämä ei vielä oikeuttane tekemään kovin suora-

viivaisia johtopäätöksiä hautaustapoja käyttäneiden väestöjen kielestä. Uskonnollisia 

käytänteitä on voinut levitä Itämeren ylitse vaihdantaverkostoissa, ja tämä on voinut 
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johtaa hautaustapojen muutokseen samaan tapaan kuin kristinuskon saapuessa tapahtui 

noin 1700 vuotta myöhemmin. Toisaalta meren yli siirtynyt väestö on voinut säilyttää 

uskontonsa ja hautaustapansa, mutta vaihtaa kielensä nopeasti.  Esim. Haspelmathin ja 

Tadmorin lainasanoja koskevassa tutkimuksessa juuri uskonnollisen käsitteistön on 

todettu olevan kaikista tutkituista semanttisista kentistä herkimmin kielestä toiseen 

lainautuvaa (Haspelmath & Tadmor 2009). Tämä osoittaa, että uskonnolliseen 

muutokseen liittyy monissa konteksteissa pikemminkin kulttuurin ja sanaston muutos 

kuin kokonaisen kielen leviäminen. Tämä näyttää olevan tilanne myös suurimmassa 

osassa Eurooppaa sekä kristinuskon että islamin levitessä. 

5 Moninaiset tulemiset 

Lang ajattelee itämerensuomalaisen kielimuodon saapuneen itämeren alueelle useina 

aaltoina pronssi- ja rautakauden välissä. Kullakin näistä kielellisistä aalloista on 

arkeologinen vastineensa (esim. Lang 2020: 245). Pääasialliset siirtymät ovat tapah-

tuneet pronssikaudella n. 1200 eKr. ja rautakaudella toista tuhatta vuotta myöhemmin. 

Paleolingvistisen sanastomateriaalin näkökulmasta kantasuomi on kuitenkin 

yksiselitteisesti rautakautinen kieli. On selvä, että kantauralin ja kantasuomen välillä 

on jopa vuosituhansien kehitys - mahdollisesti noin 2000-2500 vuotta - mutta tätä 

kehitystä ei ole mahdollista kytkeä mihinkään selvään kantakielivaiheeseen. Siinä, 

missä kantasuomea erottaa kantauralista esimerkiksi yli 30 äänteellistä innovaatiota, 

uuden sijajärjestelmän synty ja kaksi suurta lainasanakerrostumaa - balttilainen ja 

germaaninen - ei mikään länsiuralilainen kielimuoto (esimerkiksi itämerensuomen ja 

saamen tai itämerensuomen, saamen ja mordvan hypoteettinen yhteinen kantamuoto) 

voi sisältää kuin muutamia äänteenmuutoksia. 

Kantasuomen historia on tietenkin pitkä, ja siihen kuuluu pitkä “keskikanta-

suomalainen” kausi, jolloin itämerensuomalaiset äänteenmuutokset tapahtuvat ja balt-

tilaiset ja germaaniset lainasanat omaksutaan (esim. Kallio 2007). 

Keskikantasuomalainen kieli ei kuitenkaan ole samassa mielessä yhdistettävissä ihmis-

yhteisöön kuin myöhäiskantasuomalainen kieli, joka edustaa uusinta hajoamattoman 

kantakielen rekonstruktiotasoa. Tällä kielimuodolla on täytynyt olla suhteellisen 

kompakti alue, ja näin on varmaan ollut myös sen edeltäjien laita. Toisaalta yli 1000 

vuoden kielellisen historian aikana väestöt, jotka ovat käyttäneet kantasuomea, ovat 

voineet siirtyä tai vaihtuakin. Vaikka tunnemme kielen historian, emme oikeastaan 

tunne sitä puhuneen yhteisön historiaa siinä mielessä, että tuntisimme sosiaaliset 

voimat, jotka ovat saaneet ihmiset jatkamaan uralilaisen kielimuodon käyttöä uusien 

kulttuurivaikutteiden paineessa. On hyvin mahdollista, että osa varhaisesta keski-

kantasuomalaisesta yhteisöstä on assimiloitunut toisiin kieliyhteisöihin ja uralilainen 

kielimuoto säilynyt vain pienessä osassa aikaisempaa yhteisöä. Kun arkeologisessa 

aineistossa on laajalla alueella eriasteisia vaikutuksia niin idästä kuin lännestä, ei ole 

helppoa tai ehkä mahdollistakaan identifioida yhtä kompaktia arkeologisesti 

määrittyvää kontaktialuetta. Kielen näkökulmasta on täysin mahdollista, että eri-ikäiset 

kontaktit esim. germaanisiin kieliin ovat tapahtuneet eri alueilla. 
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Jos Pohjois-Viro on uralilaistunut noin 3200 vuotta sitten, kuten Lang olettaa, on 

myös vaikeasti selitettävissä, miksi tämän varhaisen uralilaistumisen kielelliset jäljet 

ovat kokonaan hävinneet.  Tilannetta voi verrata esim. kreikkaan, jonka kielialueen 

eräissä osissa kielellinen jatkuvuus on yli 3000 vuotta (esim. Horrocks 2010). Kreikan 

varhaisten jakautumisten myötä syntyneet “murre-erot” ovatkin varsin suuret ja monia 

kreikan periferisia murteita tulisikin kaiketi pitää lähinnä itsenäisinä kielinä. Sen sijaan 

pohjoisvirossa puhutaan melko yhtenäistä kielimuotoa, joskin vatjan kieli ja Kodaveren 

kielimuoto on mahdollista tulkita varhaisempien kielellisten ekspansioiden jäänteiksi. 

Näidenkin heijastamien kielellisten jakautumisten täytyy silti olla huomattavasti 3000 

vuotta nuorempia - todennäköisesti rautakautisia eli myöhäiskantasuomen hajoamiseen 

perustuvia. 

Lang olettaa, että itämerensuomen “toinen tuleminen” rautakaudella on pyyhkinyt 

altaan ensimmäisen tulemisen jäljet. Mutta jos näin on, mikä silloin on kielellinen 

todiste ensimmäisestä tulemisesta? Tällaiseksi kelpaavat Langille varhaiset 

“paleogermaaniset” lainat, eli sanat jotka näyttävät siltä, että ne on omaksuttu 

itämerensuomeen äännetasosta ennen varsinaista kantagermaania (vrt. Kallio 2012: 

228-230). Tällaisia lainoja on todella esitetty mm. Jorma Koivulehdon töissä, mutta 

niiden määrä on vähäinen ja koko kerrostuman olemassaoloa ei voi pitää täysin 

varmana. Toisaalta vaikka kerrostuma olisikin olemassa, on epäselvää, mikä on 

kielellinen peruste kytkeä se juuri Viron rannikon pronssikauteen (arkeologisia 

perusteita Lang toki esittää). 

Epäselväksi jää sekin, miten paleogermaaniset sanat olisivat säilyneet kun oletettu 

kielenvaihto “ensimmäisen tulemisen” uralilaisesta kielestä “toisen tulemisen” kieleen 

on tapahtunut. Langin itsensäkin mukaan ensimmäisen ja toisen tulemisen kielten ero 

on todennäköisesti ymmärryskynnyksen ylittävä - mikä siis selittäisi sanaston säily-

misen uuden kielellisen ekspansion pyyhkiessä altaan aiemman uralilaistumisen jäljet? 

6 Germaanikontaktien ajoitus - ratkaistu vai avoin ongelma? 

Kuten aikaisemmatkin tutkijat, myös Lang ajattelee, että germaaniset lainasanat on 

omaksuttu itämerensuomalaisiin kieliin niiden nykyisellä puhuma-alueella. Uutena 

voidaan pitää olettamaa, jonka mukaan kaikkein varhaisimmat germaaniset kontaktit 

ovat itse asiassa substraattia ns. tarhakalmistojen ajalta jolloin itämerensuomalaisten 

esi-isät omaksuivat germaanien elintapoja. 

Kuten aikaisemmatkin yritykset paikantaa germaanikontakteja esim. skandinaavisen 

pronssikauden kontakteihin Suomessa (Carpelan & Parpola 2002), ovat Langin 

ajoitukset varsin varhaisia. Germanistiikassa ajatellaan yleisimmin germaanien 

kielellisen alkukodin sijainneen ns. Jastorf-kulttuurin alueella Pohjois-Saksassa ja 

Tanskassa aikaisintaan n. 700 eKr (ks. esim. Mallory 1988). Ringe (2006) pitää 

Jastorfiakin liian vanhana kielitieteen kannalta. Mm. Jorma Koivulehto on tosin 

esittänyt, että germaanisen alkukodin on täytynyt ulottua paljon kauemmaksi 

pohjoiseen (Koivulehto 2016), mutta Koivulehdon ajatukset eivät liene Suomen 

ulkopuolella kovinkaan laajasti hyväksyttyjä.  
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Samaan tapaan kuin Viron ja kantasuomen leviämisen kohdalla, myöskään Ruotsin 

areaalilingvistiikassa monikaan seikka ei viittaa germaanisen kielimuodon varhaiseen 

ikään nyky-Ruotsin alueella. Esimerkiksi yleisesti arkaaisimpina skandinaavisena 

kielimuotona Ruotsissa pidetty älvdalska on kehittynyt itsenäisesti mahdollisesti vain 

noin 700-800 vuotta - ja sekin eroaa nykyruotsista pikemminkin kielen kuin murteen 

veroisesti (Kroonen 2016). Yli 3000 vuoden mittaisen germaanisen jatkuvuuden 

olettaisi heijastuvan huomattavasti suurempana ruotsin sisäisenä variaationa – 

oikeastaan syvien kielierojen suuruisena. Mikäli kieliero olisi jonkin myöhemmin 

kielellisen ekspansion myötä pyyhkiytynyt pois, olettaisi vähintäänkin hyvin 

vanhakantaisen germaanisen nimistön kerrostumaa nyky-Ruotsin ydinalueella. 

Samankaltaisen olettaisi toki löytävänsä myös itämerensuomen ja germaanin 

kontaktialueella Virossa tai Suomessa, mikäli alueelle on germaaneja asettunut. 

Muutamat yritykset osoittaa Suomesta vanhoja germaanisia nimiä (Eura, Hauho ym., 

vrt. Koivulehto 1987) ovat toistaiseksi varsin spekulatiivisia, joskin asiaa lienee 

mahdollista tutkia tulevaisuudessa lisää. Kohtuullisen varmana voi käsittääkseni pitää 

ainoastaan eräiden vanhojen germaanisten henkilönimityyppien esiintymistä Suomen 

paikannimistössä (Harjavalta), mutta nämä eivät todista germaania puhuvasta 

väestöstä yhtään enempää kuin esimerkiksi ortodoksiset kristilliset nimityypit Itä-

Suomessa todistavat venäjänkielisestä väestöstä. Viron osalta koko kysymys lienee 

vielä selvittämättä. 

 Jos germaanikontaktit todella halutaan viedä yli 3000 vuoden taakse, ajaudutaan 

myös germaanisella taholla ainakin kahden “tulemisen” ongelmaan. Nykyiset 

germaaniset kielimuodot ovat olleet verrattain läheisiä vielä niiden alle 1500-vuotisen 

kirjoitetun historian aikana eivätkä esimerkiksi ruotsin ja saksan väliset erot viitanne 

yli 3000 vuoden erilliskehitykseen. Täytyisikin siis olettaa, että myös germaanista 

kieltä olisi levinnyt nyky-Ruotsiin ja Itämeren itärannalle useaan otteeseen. 

Skandinaavisen pronssikauden yleinen kulttuurikuva on kyllä melko indoeurooppalai-

nen, mutta on hieman eri kysymys, edustaako se varsinaista germaanista väestöä vai 

jotakin kadonnutta kieliryhmää. 

 Paleolingvistiikan näkökulmasta germaaninen ja itämerensuomalainen kantakieli 

ovat monella tavoin samanlaisia. Molemmat väestöt ovat eläneet kyläyhteisöissä ja 

rakentaneet linnoitettuja asuinpaikkoja, harjoittaneet merenkulkua ja metallurgiaa 

kuten raudan valmistusta, viljelleet maata, pitäneet monenlaisia kotieläimiä ja 

nimittäneet päälliköitään kuninkaiksi. Kun nyt oletetulta suomalais-germaaniselta 

kontaktialueelta löytyy arkeologisia jäänteitä tällaisista kulttuurimuodoista, lienee 

vaikeaa erottaa kantagermaanista ja kantasuomalaista asutusta toisistaan. Kohtuullinen 

hypoteesi voisi olla, että saman asutuksen piirissä on usein asunut molempien kielten 

taitajia. 

 On huomautettava vielä siitäkin mahdollisuudesta, että osa itämerensuomen ja 

germaanin yhteisestä sanastosta saattaa olla peräisin myös jostain kolmannesta 

lähteestä. Toisin kuin monissa muissa indoeurooppalaisissa kieliryhmissä, juuri 

germaanissa on melko paljon sellaista sanastoaineista, joka viittaa kontakteihin kadon-

neiden kieliryhmien kanssa. Tätä hypoteesia tulisikin tutkia myös itämeren-

suomalaisten kielten germaanisten lainojen näkökulmasta. Kuinka suuri osa näistä 

sanoista on itse asiassa Itämeren piiriin rajoittuvia sanoja, jotka ovat sekä 
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itämerensuomalaisessa että germaanisessa kielimuodossa uudennoksia ja joiden 

varhaisin alkuperä on molempia edeltäneissä kielissä? 

7 Lopuksi 

Ylläesitetyillä huomioilla toivon osoittaneeni, että vaikka etnohistorian tutkimus 

edistyy ja tarkentuu, on siinä nähtävissä enemmän jatkuvuutta kuin käänteitä. Langin 

“käänteentekevä” malli on aikaisempia malleja paremmin perusteltu, mutta sitä voi yhä 

kuvata jatkuvuusteoreettiseksi. Jatkuvuuden alkuvaihetta on tosin siirretty ja aluetta 

pienennetty. Kivikauden sijasta uralilainen kielellinen jatkuvuus ulottuu nyt vain 

pronssikaudesta nykyaikaan, eikä se enää koske Suomenlahden molempia rantoja vaan 

ainoastaan etelärantaa.  

Malliin liittyy edelleen samoja ongelmia kuin muihinkin jatkuvuusteorian malleihin. 

Jos tarkastellaan tämän kirjoituksen aluksi esitettyjä jatkuvuusteorian ongelmia 

(kohdassa 1), on Langin teoria edelleen ongelmallinen sekä germaanikontaktien 

ajoituksen (1), itämerensuomalaisen areaalilingvistiikan (2) että tunnettujen 

kielialueiden analogioiden (4) suhteen. Saamelaissubstraattikysymys (3) näyttää sen 

sijaan nyt olevan ratkaistu, kun jatkuvuuden katsotaan koskevan vain Viroa eikä 

Suomea, jossa substraattia löytyy. 

Lang pyrkii ratkaisemaan areaalilingvistiikka- ja germaanikontaktiongelmat 

olettamalla erillisiä uralilaistumisen aaltoja nyky-Viron alueella. Kielitieteilijä kysyy 

kuitenkin, mikä nyky-Viron alueella todistaa pronssikautisesta kielellisestä 

uralilaistumisesta? Mahdollinen todistusaineisto on lähinnä hiljaisuutta: Viron alueella 

ei ole jälkiä muunkielisestä substraatista ainakaan paikannimistössä, toisin kuin 

Suomessa. Alueen täytyy siis olla itämerensuomalaistunut paljon varhemmin kuin 

Suomen. Silti substraatin puute tarkoittaa myös sitä, että emme osaa sanoa 

(toistaiseksi?) juuri mitään Viron kielitilanteesta ennen alueen itämerensuoma-

laistumista, emmekä kielitieteen näkökulmasta myöskään itämerensuomalaistumisen 

kronologiasta. Vastaavia ongelmia liittyy Itämeren länsirannikon germaanistumiseen. 

Kielitieteessä on viime vuosikymmeninä edistytty huomattavasti kielikontaktien 

sosiaalisen moninaisuuden ymmärtämisessä. Historiallista sosiolingvistiikkaa voi pitää 

jo vakiintuneena tutkimusalana. Seuraavan itämerensuomalaisen etnohistorian 

yleisesityksen kielellisenä lähtökohtana tulisikin nähdäkseni olla paitsi rekonstruoidut 

kantakielitasot, myös rekonstruoidut kontaktitilanteet (esim. Ross [1997] käyttää 

termiä speech community events). 

Minkälainen on ollut esimerkiksi yhteisö, joka on omaksunut kantagermaanista 

sanastoa, ja mikä on ollut sen suhde germaaneihin? Vastaus on mahdollisesti, että 

kyseessä on ollut kulttuurinen “konglomeraatti”, väestö joka on elänyt hyvin samalla 

tavoin kuin naapurinsa, mutta käyttänyt eri kieltä. Entä mikä tällaisessa tapauksessa voi 

olla arkeologisessa aineistossa havaittavissa oleva kielellisen erillisyyden korrelaatti? 

Vastauksen tähän kysymykseen joudun toistaiseksi jättämään auki. Tyydyn toteamaan, 

että kielen ja arkeologisen aineiston yhteensovittamisessa riittää edelleen ongelmia. 
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