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1 Purpose and aims

The general purpose of this research is to contribute toward the disambiguation of verbal multi-
word expressions in the Russian language. Specifically, it aims to assess the semantic significance
of prefixes in prefixed verb structures, their literal and non-literal use, and potentially to assess
whether and how verb stems and prefixes can be used to predict the overall meaning of the ex-
pression.

2 Non-exhaustive survey of the field

2.1 Multi-word expressions

Multi-word expressions (MWE’s) are an active field of research in NLP, because they compromise
machine capabilities to “understand”, evaluate or translate sections of text. Meaning conveyed in
a multi-word expression is either superior to the sum of its constituent words (1), or completely
unrelated to them (2).
Examples:
(1) financial crisis: while it does refer to a crisis and to finance, it contains more information to a
reader than the sum of the two words.
(2) hair of the dog: there is nothing in this expression which hints at the act of drinking alcohol
when hung-over, to relieve the pain (or perhaps re-live it?).
Perhaps the most prominent paper in this domain is Sag et al.’s “Multiword Expressions: A Pain in
the Neck for NLP.” It lays the foundations for further research on the issue, and provides an initial
grounding for manipulating MWE’s in an approach which combines computational and linguistic
strategies. This is significant for the purpose of this research, which will equally employ linguistic
prior-knowledge and statistical methods for Russian prefix verb expressions.

2.2 Verbal multi-word expressions

An important work in the topic of Verbal Multi-word Expressions (VMWE’s) is done by M. Köper
and S. Schulte im Walde (2016) addressing specifically the literal and non-literal use of German
particle verbs. These are verbs of the form “go to”, “lift up”, “stand put”, in English, and “klingt
aus”, “aufblühen” in German. They use a binary, token-based classification method, which differs
from previous methods which assume that a VMWE type is generally used either literally or
non-literally. A token-based method allows for more comprehensive statistical analysis based on
contextual features. Some of the findings from their research are that to a certain extent, the literal
or non-literal aspect of a particle verb is contain in the particle. Defying previous conceptions, they
also found that the association strength between parts of the VMWE did not relate information
about its literal or non-literal meaning: some particles and verbs are strongly associated and are
still used alternatively literally and non-literally. Finally, and extremely interesting, the method
of training information on one particle and testing it on another particle for all combinations of
particles provided a heat map showing which particles are used literally in similar contexts, and
which are not.
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2.3 Difficulties involved with the Russian language

2.3.1 Inflection

As well as providing an interesting case study, the Russian language presents a number of com-
plications to the matter of MWE disambiguation. Reasons for which Russian is a particularly
interesting language for the study of MWE disambiguation is discussed rapidly in part II.d) and
again in section IV. The current sub-section focuses instead on the causes of difficulties involved
with MWE’s in Russian, and is based heavily on the work done by Serge Sharoff [Sha04].
Russian is an inflectional language, meaning that much of the morphological information of the
sentence is stored within its words, in the form of adjusted endings which depend on case, plurality,
gender etc. This property of the words means that computationally we cannot treat a MWE as a
“word with spaces inside” it.[ref] Each word within the expression is affected by inflection, which
means that the expression has as many forms as the possible combinations of word endings within
it.
Additionally, the expression cannot easily be analysed in its sub-parts. The morphological informa-
tion of a single word is often ambiguous. Every ending cannot be mapped to a single morphological
property or vice versa, and the information becomes discernible only when the combination of end-
ings is considered.
An example from Sharoff (2004) highlights this issue quite clearly:
(1) belye vorony nominative, plural
(2) beloj vorony genitive, singular
(3) beloj vorone dative, singular
’beloj vorone’ literally means white crow, and figuratively refers to someone who walks to the beat
of a different drum.
While this may not seem to apply directly to the issue of verbal multi-word expressions, a Russian
verbs can exist in the form of a participle. In that case, it inflects as an adjective, making this
discussion relevant.
Finally, the inflectional properties Russian words makes statistical systems more sparsely popu-
lated, as a single lemma can have multiple forms, and the combinations therein are potentially
infinite.

2.3.2 Double purpose of verbal prefixes

An additional complexity for the purpose of my research is that verbal prefixes can play several
roles. On one hand, verbal prefixes serve to tweak or completely alter the meaning of the stem
verb it is linked to. This is the aspect which we are most directly concerned with in this research.
It follows from the work of Spencer and Zaretskaya [SZ98]
However, and on the other hand, prefixes are also the method by which verbal aspect (perfec-
tive/imperfective) is determined and conveyed.
For example:
(1) pisat’ means to write.
(2) podpisat’ means to sign (lit: under-write)
(3) napisat’ means to write, but indicates the perfective aspect of the verb. (perfectivizing prefix)

There is not one single category or type of prefix which indicates the perfective aspect. On a
different verb, “na” is a prefix which conveys meaning, and the verb’s perfectivizing prefix may be,
for example “po”. There is no obvious manner in which to differentiate between perfectivizing and
meaningful prefixes.

2.4 Russian VMWE’s

The project of this research is to combine aspects of sections 2.2 and 2.3, in other words to
combine research on verbal multi-word expressions with a focus on the particularities of the Russian
language. To the best of my knowledge, this is not covered in the literature. In addition, the vast
range of meanings conveyed in Russian and Slavonic languages by the combination of prefixes and
verb stems makes the topic well worth exploring. A more comprehensive case is made for the
worthiness of this research in section 4.
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3 Programme description

3.1 Basing research methods on the work of M. Köper and S.Schulte im

Walde (2016)

The paper by M Köper and S Schulte im Walde (2016) puts forth a computationally sound manner
of analysing the literal or non-literal aspect of particle verbs, as described briefly in section II.2).
In Russsian, while the use of particles does exist, a more common manner of shaping verb meaning
is the use of prefixes, whereby the verb is contained in one token. This marks a difference between
the two languages and approaches. A preliminary work in the case of Russian will be the separation
of prefix and verb. Since verbal prefixes are limited in number, simple regular expressions should
be sufficient to extrapolate both the VMWE and to separate the prefix from the stem verb.
The analysis by Köper and Schulte im Walde that the literal or non-literal aspect of the VMWE is
conveyed quite strongly through the particle itself is an interesting idea to delve into. It serves as a
basis for the current research, which investigates the extent to which the Russian prefix determines
the figurative aspect of the verb.
Finally, and provided time constraints are met, the heat map mentioned in section 2.2 can the-
oretically be recreated for Russian verbal prefixes, to evaluate whether some prefixes are used in
similar degrees of figurativeness when in equivalent contexts.

3.2 Russian Resource Corpus (Sharoff 2004)

In order for the above to be possible, a corpus of Russian VMWE’s and their use literally or
figuratively must be compiled by native speakers. The Russian Reference Corpus, developed by
Sharaff in 2004 provides an excellent general-purpose starting point for this endeavour. It contains
approximately 55 million words.
The list of Russian verbal prefixes is finite, and can therefore be extrapolated from the corpus.
The prefixes will then be annotated as separate from the root verb. Since the russian language is
almost entirely composed of prefixed verbs, the number of sentences containing them is likely to
be extremely large. A fragment of these sentences will therefore need to be selected for annotation
as literal or non-literal by native speakers. For this, I hope to draw on both linguists and ordinary
Russian citizens through crowd-sourcing. With lower ambitions than Köper and Schulte im Walde,
it is hoped that 2000 sentences will be annotated, perhaps with a restrained focus on a selection
of prefixes rather than their full range.
Data sparsity will be tackled in much the same way as done by Köper and Schulte im Walde,
[KiW16] which is to say by clustering nouns into representative groups and replacing all nouns by
their group name.

4 Significance

The significance of the current project is as follows. Firstly, it is fair to say that verbal prefix
structures are the foundations for many of the subtleties and productive meaning constructions in
the Russian language. Russians of all stages of life are able to discern and create meanings of these
verbal expressions, based on their knowledge of the prefix and their knowledge of the root verb.
For the less common verb expressions, it is understood that they use statistical inference to glean
the new meanings. In some cases, the meaning of the verbal expression is roughly composed of
the two parts, and in other cases is wildly dissimilar. This makes Russian verbal prefixes an ideal
candidate for research within the field of verbal multi-word expression disambiguation.
While it would be wonderful to recreate a system, much like a young Russian child, which can
gather the meaning of a VMWE from statistical knowledge of its parts, a more realistic endeavour
is to understand the underlying trends of each prefix, and the contexts in which it is likely to be
used literally or non-literally.
If successful, such a project should make a considerable contribution to the current state of Russian
automatic analysis, whether it be applied to translation (into and from the language), information
retrieval, or another related discipline of natural language processing.
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