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Abstract. In this paper, we present a corpus-driven analysis on Hungar-
ian postpositions. Postpositions do not form a clear, well-defined group
of words in Hungarian. Although linguistic papers regularly attempted
to define strict categories of postpositions, we rather aim to treat these
words as a continuum. Six important attributes were chosen based on the
literature and corpus queries to define the level of the “postpositionness”
of a given word. We created a detailed table of postposition-like elements
in Hungarian where every important attribute is represented by a binary
value. Based on this table, the morphological annotation of these words
can be extended with important features, which can be the basis of their
algorithmic syntactic analysis. These features can also be used within
the framework of a psycholinguistically motivated, performance-based
parser, ANAGRAMMA.
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1 Introduction

In this paper, we attempt to provide a deep, corpus-driven analysis of the ever-
changing group of Hungarian postpositions. Our goal is to look at these words
not as a discrete category but rather as a continuum, defined by numerous dif-
ferent features. Our further goal is to analyze them within the framework of a
dependency grammar while constantly bearing in mind the specific needs of a
psycholinguistically motivated parser (ANAGRAMMA, [1]).

ANAGRAMMA aims to process sentences by following the pattern of human
language processing, thus with a strictly left-to-right, word-by-word approach.
It works with a supply and demand framework, meaning that every token has
its own supplies (or more precisely: a token may have one or more features, and
every feature acts as a supply) and demands (every feature may express one or
more demands), independently. This requires a rich morphological pre-analysis
resulting in a detailed list of features. For example, an article’s DET feature
expresses a supply, which must be used to fulfill the demand of a case ending,
at the end of a noun phrase. At the end of the utterance, all demands should be
fulfilled either from the sentence or with default mechanisms. The output of the
parser is a dependency graph.
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It is rather important to define what we mean by a postposition. From a
computational point of view, postpositions are elements unquestionably marking
the end of a noun phrase in the sentence (see example 1). However, it requires
a deeper literature overview to specify which exact tokens are the members
of this group. We are going to somehow characterize these elements based on
the literature, although, we aim to provide an algorithm able to analyze these
words regardless of whether they are classified as postposition by every linguistic
approach or not. We are going to give a list of our criteria in Section 2. In
Section 3 and 4, we give an insight to what our corpus study has revealed about
postpositions and how they can be described with the help of binary variables
indicating the important attributes of this group. In Section 5, we summarize
our research.

(1) A fénév utdn jon a névutd.
The noun after come the postposition.

"The postposition comes after the noun.’

There is hardly another word class that, despite its relatively small number of
elements, would generate such a long-lasting debate as Hungarian postpositions.
It is almost impossible to find two separate papers arguing the same classifica-
tion of them. In this section, we attempt to give an overview of what theoreti-
cal linguists have said about Hungarian postpositions. In traditional Hungarian
grammars [2] postpositions are described as a group of function words form-
ing a morphological-like unit with the noun (phrase) preceding them, therefore
functioning as case suffixes. These grammars categorize postpositions as follows:

(2) a. Real postpositions, postpositions taking a caseless noun as a com-
plement: dltal ’by’, ald 'under.to’, alatt 'under.at’, aldl 'under.from’,
elé ’in.front.of.to’ etc.

b. Postpositions taking a noun with a lexical case: fogva ’as a result
of’, kezdve ’beginning from’, nézve 'regarding’, keresztil 'through’, tul
‘beyond’, egyitt 'together’ etc.

c. Postpositions with possessive structure: alapjdn ’based on’, céljdabol
'with the aim of’, ellenére ’despite’, nyomdn ’'based on’ etc.

This categorization is strongly disputed in papers from a structuralist or
generative background. In the third volume of the series Strukturdlis magyar
nyelvtan [A Structural Grammar of Hungarian] [3] postpositions are classified
into three (and a half) groups:

(3) a. Case-like postpositions: the members of this group act like a case
suffix. They do not assign a case to the NP, they take a caseless noun
phrase complement. Examples: dltal 'by’, ald 'under.to’ etc.

b. Real postpositions: elements taking a noun phrase compliment with
a lexical case: alul "below’, dt ’through’, belil 'inside of’, kivil *outside’,
egyitt 'together’ etc.
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c. Other postpositions: postpositions never co-occurring with a per-
sonal pronoun or a demonstrative: végett 'with the aim of’, kézben
"during’, dta ’since’; gyandnt ’'as’, hosszat for’.

d. (Postposition-like elements): a transitional class containing tokens with
a possessive case suffix.

A pure generative approach is still needed. That is provided for example
in The Syntaxz of Hungarian by E. Kiss [4]. Here, words earlier described as
postpositions are grouped into the following categories:

(4) a. Adverbs taking an argument (“postpositions” taking a noun phrase
complement with a lexical case): egyiitt "together’; alul 'below’ etc.

b. Idiomatic participles taking a noun phrase complement with a lexical
case: nézve ’concerning’, kezdve 'beginning from’ etc.

c. Postpositions taking a caseless noun phrase complement: alatt "un-
der.at’; mellett 'near’; révén 'by means of’ etc.

These three divergent categorizations show how uncertain the definition of
postpositions in Hungarian linguistic literature is. However, one has to refer
to one other paper on this question, namely the doctoral dissertation of Eva
Dékény, providing a detailed and sorted list of all Hungarian postpositions [5].
Dékany initiated her categorization from the concept of “naked” and “dressed
postpositions”. Her inventory is also included in Table 1, where we intended
to provide a detailed list of the postpositions ever mentioned in the literature
(based on the above discussed four papers).

The main problem of the characterization of postpositions is rather salient:
there is a group of postpositions (let us refer to them as “pure postpositions”)
that always act like postpositions, they bear all the important features of a
postposition and finally, they are categorized as postposition by every relevant
paper from this field. On the other hand, there are some words, that, and we
intended to shed light on this by Table 1, are postpositions from a certain point
of view, but are something different from another point of view. Our intention is
to capture this continuum: to define the group and the features of prototypical
postpositions and circumscribe the layers surrounding this core containing not
prototypical postpositions.
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Table 1: Encountering all the postpositions mentioned in linguistic
papers discussed above. The words in italics are the postpositions.
The four columns named MG [2], Str [3], Soh [4] and D.E. [5]
indicate the four above-mentioned papers and their opinion on the
given postpositions. A number indicates that the given word is
categorized as a postposition in the paper. A letter indicates that
the given word is mentioned in the paper, but not as a postposition.
Different numbers refer to different sub-categorization. Parentheses
show that the given word was not mentioned in that paper and we
are not certain about its categorization. A “-” means that the given
paper does not state anything about that word.

ald 'under.to’
alapjdn ’based on’

alatt under.at’
alol 'under.from’
altal by’

alul "below’

at 'through’

belil ’inside of’
céljabol

'with the aim of’
egyiitt ‘together’
elé ’in.front.of.to’
ellen ’against’
ellenére ’despite’
eldl ’in.front.of .from’
eldtt ’in.front.of.at’
esetén ’in case of’
felé 'towards’

feldl

from the direction of’

feliil "over’

fogva ’as a result of’
folé >above.to’
folott *above.at’
folil "above.from’
folytan

‘as a consequence of’
gyandnt ’as’
hasonléan

’similarly to’

helyett ’instead of’
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koril ’around.at’
kovetkeztében
"following’

kézben 'during’

kozé ’between.to’
kozel ’close to’
kézott "between.at’
kézil "between.from’
létére ’despite being’
mellé 'near.to’

mellett 'near.at’
mellél 'near.from’
miatt "because of’
modjdra *way.of’
mddra 'mode.of’
maogé ’behind.to’
mogott "behind.at’
mogul 'behind.from’
maultdan ’after (time)’

malva ’after (time)’
nélkil "without’
nézve 'regarding’
nyomdn’based on’
ota ’since’

részére for’

révén 'by means of’
sordn
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szdmdra 'for’
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hosszat ’for’ - 3 - - szembe ‘oppositeto’ (2) - (a) 2

innen ’on this side of” 2 - - 2 szemben’opposite.at’ 2 (a) 2

irdnt 'towards’ 1 1 1 1 szembdl (2) - (a) 2
‘opposite from’

izben’times’ 1 - - - szemkézt (2) - (a) 2
‘opposite at’

javdra’in favour of’ 3 a - b szerint’accordingto® 1 1 1 1

kedvéért 3 a - b tdjban/tqjt around” 1 - -

'for the sake of’

képest 'compared to’ - - (a) 2 tul 'beyond’ 2 2 a 2

keresztil through’ 2 2 a 2 tilra’beyond.to’ (2) - (a) 2

kezdve 2 2 b a tilrdl 'beyond.from’ (2) - (a) 2

"beginning from’

kivéve ’except for’ (2) - (b) a wutdn after’ 1 1 1 1

kiviil “outside’ 2 2 a 2 dtjdn’by way of’ 3 a -

kfviilre *outside.to’ (2) - - 2 wégett 1 3 3 1
'with the aim of’

kivilrél 'outside.from’ (2) - - 2 wégig to theend of> 2 - (a) 2

koré 'around.to’ 11 1 1

2 Methods, materials

In Section 1, we stated that postpositions’ importance - from a computational
point of view - lies in them indicating the strict end of a noun phrase just as
case suffixes do. However, numerous members of Table 1 tend to appear in other
positions both before and after the noun phrase. We, in this study, as our further
goal is an algorithmic description of the behavior of postposition-like elements,
proceed by keeping only one of the above-mentioned criteria: the candidate word
has to take a noun phrase, caseless or not, as a complement.

One section of the research triggered the next; we initiated our searches
from the list of the words in Table 1, but continuously expanded it with other
postposition candidates popping up in the queries.

The corpus used is the 2.0.4. version of the Hungarian Gigaword Corpus [6].

Based on the literature, and on the results of our numerous queries, the
following important features were outlined:

— position: by position we mean the preferred succession of the postposition
and its complement regardless of their adjacency.

— the case-marking of the complement: at first, to keep the features binary,
we started by differentiating postpositions with a caseless noun and post-
positions taking a noun with a lexical case. However, later on, it will be
necessary to distinguish the postpositions taking a noun with a lexical case
by their required case.

— adjacency: Are the postpostion and the noun always strictly adjacent, or
other tokens may intersect between them?
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— their position in wh-questions: do the postposition always follow the wh-
word (see example 5a), or can it stay behind (5b)?

(5) a. Ki wutdn jovok?
Who after come.Sgl?

’After whom do I come?’

b. Min mentél keresztil?
What.SUP go.PastSg2 through?

Through what did you go?’

These features are mainly syntactical, and especially motivated by the com-
putational point of view that we apply here. However, we have to encounter some
morphological typicality that does not influence the computational analysis of
these words but is important in order to have a complex view of them.

— demonstratives: is the postposition copied onto the demonstrative as well
(see example 6a) or only the case marker is (6b)?

— person-number agreement: when postpositions take a pronominal comple-
ment, where does the agreement marker appear? On the postposition itself
(example 7a), or on another element (7b)?

(6) a. az aldl a rét alol
that below.from the meadow below.from

from under that meadow’

b. azon a réten at
that.SUP the meadow.SUP through

‘through that meadow’

(7) a. aldlam
under.from.Sg1

from under me’

b. rajtam keresztiil
on.Sgl through

‘through me’

3 Results

Our results are summarized in Table 2. Table 2 shows the analysis of postposi-
tions based on features of binary values. Column “pos” evaluates the position of
the postposition relative to the noun: if the postposition always follows the noun,
the value here is 1; otherwise 0. Column “NOM” is related to the case invoked by
the postposition: if the noun is always caseless, the value here is 1, otherwise
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0. In column “adj”, we evaluate the adjacency of the two words: if the noun
and the postposition are always next to each other, the value is 1, otherwise
0. The column “wh” refers to the behavior of the postposition in wh-questions:
if the postposition follows the wh-word as its postposition, than the value is 1
(see example 5a), otherwise 0 (example 5b). Column “dem” represents postposi-
tions’ behavior with demonstrative pronouns: if the postposition is copied onto
the demonstrative as well, the value is 1 (see example 6a), otherwise 0 (exam-
ple 6b). Finally, column “pers pron” contains the value 1, if the person-number
agreement appears on the postposition itself (example 7a), 0 otherwise (example
b).

It must be noted regarding the methodology, that five counterexamples were
needed to prevent a given postposition from receiving a value of 1 for a specific
property. For example, if the word appears before a noun five times, then its value
for the feature “pos” is 0. Therefore, corpus queries used to build the database
presented in Table 2 were mainly searches to prove the existence of counterex-
amples: if the query resulted in four or fewer matches, the given postposition
received a value of 1 for the given feature.

The evaluation of the “wh” property based on the corpus is particularly
difficult, therefore in most cases, the value was determined based on our linguistic
intuition. Cells that contain a 7, indicate that the acceptability of our examples
of testing a given property is not entirely certain.

Table 2: Encountering all the postpositions from the literature and
their attribute values. A value of 1 indicates that the given postpo-
sition always produces the prototypical behavior of postpositions
in the syntactic structure under examination. Column pos is about
the position of the word with regard to the noun. Column NOM
represents whether the postposition always takes a caseless noun.
Column adj is about the strict adjacency of the two words. Col-
umn wh represents the word’s behavior in wh-questions. The two
columns after the vertical line are the morphological attributes:
dem is about the structure with a demonstrative pronoun, pers
pron about the structure with a personal pronoun.

postposition meaning pos NOM adj wh dem pers pron
ald under.to 0 0 1 1 1 1
alapjdn based on 1 0 1 1 0 0
alatt under.at 1 1 1 1 1 1
alol under.from 1 1 1 1 1 1
daltal by 1 0 1 1 1 1
alul below 1 0 0 1 0 0
at through 0 0 0 0 0 0
beliil inside of ? 0 1 1 0 0
céljabol with the aim of 1 0 1 1 0 -
eqyitt together 0 0 0 0 0 0
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elott
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feldl
feliil
fogua
folé
folott
folil
folytdin
gyandnt
hasonléan
helyett
hosszat
mnen
irdant
izben
javdra
kedvéeért
képest
keresztiil
kezdve
kivéve
kivil
kiviilre
kiviilrol
koré
koril
kévetkeztében
kézben
kozé
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kozott
kozil
létére
mellé
mellett
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maatt
mdodjdra
mddra

in.front.of.to
against

despite
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in case of
towards
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over

from (time)
above.to
above.at
above.from

as a consequence of
as
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for
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through
beginning from
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mogé behind.to 1 1 1 1 1 1
mogott behind.at 1 1 1 1 1 1
magil behind.from 1 1 1 1 1 1
maultdn after (time) 1 1 1 1 0 -
milva after (time) 1 1 1 - - -
nélkuil without 1 1 1 1 1 1
nézve regarding 1 0 1 1 0 0
nyomdn based on 1 0 1 1 0 -
ota since 1 1 1 1 1 -
részére for 1 0 1 1 0 1
révén by means of 1 0 1 1 0 -
sordn in the course of 1 0 1 1 0 1
szamdra for 1 0 1 1 0 1
szembe opposite.to 0 0 0 1 0 0
szemben opposite.at 0 0 0 1 0 0
szembdl opposite.from 0 0
szemkozt opposite.at 0 0 0 1 0 0
szerint according to 1 1 1 1 1 1
tdjban/tajt around (time) 1 1 1 -7 -2 -
tul beyond 0 0 0 0 0 0
tilra beyond.to 1 0 0 1 0 0
tulrol beyond.from 1 0 0 1 0 0
utdn after 1 1 1 1 1 1
utjdn by way of 1 0 1 1 0 -
végett with the aim of 1 1 1 1 - 1
vE€gig 'to the end of’ 0 0 0 0 0 0
4 Discussion
The first thing to see in Table 2 is that “—” is very frequent in columns 4-6,

indicating that the given postposition does not appear in the structure under
examination. For example, the word gyandnt ’as’ cannot be connected to a per-
sonal pronoun, therefore in the last position of the vector of gyandnt a “—” can
be seen.

If we concentrate on the postpositions with a vector containing only 1 values,
the group of prototypical postpositions is outlined: these are almost completely
identical to the group of “pure postpositions”; the words categorized as post-
positions by every linguistic paper. The exceptions are, on the one hand, the
postpositions the base form of which is homonymous to the one attached to a
third person singular personal pronoun (see examples 8a and 8b). These tokens
may appear in front of the noun as well (example 9). Another exception is dltal
"by’, which sometimes - mainly in the literary subcorpus, but also in a small
number in the personal subcorpus - takes a noun with a lexical case (example
10).



10 Noémi Ligeti-Nagy

(8) a. elé
in.front.of

’in front of’

b. elé
in.front.of.Sg3

'in front of him/her’

(9) ... szdlt elé a  kocsisnak.
. said in.front.of the driver.DAT.

’... said to the driver.’

(10)  Természetesen szintén szigorian tévén dltal.
Naturally as.well strictly  television.SUP by.

‘Naturally, also strictly by television.’

If we omit the 4-6. values of the properties, another significant group emerges:
the words which received a value of 1 for the first three, syntactic properties.
Since the last three features as conditions cannot be fully applied to these words,
omitting those should not be a problem in an algorithmic processing of these
tokens. However, the value 1 in the first three cells of the vector of these words
indicates that they would be worth annotated in the corpus as postpositions,
since they always take the final position in a noun phrase, strictly following a
noun without a lexical case.

The odd one out in the table is szembdl 'opposite from’: this word should not
be considered a postposition in any way since it can not even get values for the
key syntactic properties as it does not occur in syntactic structures like that.

The group of words on the periphery is also clearly outlined: they are the
ones receiving only 0-s. Their common feature is that they can be examined from
every aspect, meaning that they do occur in every syntactic structure in which
typical postpositions do, however, they behave differently than those. In their
annotation it should be worth sticking to their adverbial character; they should
be annotated as adverbs taking an argument, which may precede or follow them
and may appear further away in the text.

The most interesting elements in Table 2 are the ones represented by a vec-
tor beginning with 1 0 1 (disregarding the values in the 4-6. cells): these are
postpositions always strictly following a noun with a lexical case. Still, they are
closer to prototypical postpositions than adverbs are. Their analysis must differ
from this latter group (because of the noun bearing a case suffix in contrast
with prototypical postpositions, where the noun is caseless), and from that of
the adverbs as well (because they are not looking for a complement anywhere
in the sentence, theirs always precedes them). In this paper, this group will be
referred to as postpositions taking an argument.

Table 3 shows tokens often appearing in our corpus queries with postposition-
like behavior, some of which has already been mentioned as postposition-candidates
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Table 3. List of postposition-like elements and their feature vectors popped up in our
corpus queries.

postposition meaning pos NOM adj|wh dem pers pron
cimén in the name of 1 0 1|1 0 -
dacdra despite 0O 0 1|1 o0 -
eltérden differently 0O 0 1|1 O 0
esetében in case of 1 0 1|1 0 1
érdekében in favor of 1 0 1|1 0 1
értelmében  according to 1 0 1|1 O -
fényében in view of 1 0 1|1 0 -
figgéen depending on 1 0 1|1 0 0
hidgnyaban  in default of 1 0 1|1 O

idején in 1 0 1|1 0 -
jegyében in spirit of 1 0 1|1 0 -
keretében within the frameworkof 1 0 1|1 O -
kezdédben  beginning from 1 0 1|1 O 0
készonhetden thanks to 0 0 1(1 O 0
kovetden following 1 0 1|1 O 0
megegyezden same way as 1 0 1]1 O 0
megeldzéen  previous to 1 0 1|1 0 0
megfelelden accordingly 0O 0 1|1 O 0
terén in the field of 1 0 1|1 0 -
Urigyén under cover of 1 0 1|1 0 -
vonatkozdan with respect to 1 0 1|1 O 0

in other papers [7]. As can be seen, strict adjacency is a common feature of them;
furthermore, almost every one of them appears exclusively in a noun phrase
ending position, after the noun. Therefore, they are close relatives of the group
of postpositions taking an argument. The difference between the two groups is
that these postposition-candidates have a more complex morphological structure;
they contain a possessive case marker or an essive case suffix. Their syntactic
analysis is not much different from what their detailed morphological analysis
would activate, but their meaning and their exclusive occurrence in this typical
position of postpositional elements justify them to be included in the group of
postpositions.

Based on the aforementioned results, three major groups of postposition-like
elements are outlined.

— prototypical postpositions: these words can always be found directly after a
noun without a lexical case. Our suggestion is to use POSTP as their POS-tag
— as it is already the case with most of the words of this group. The members
of this group are the words with a vector beginning with 1 1 1 in Table 2.

— for words in the periphery (compared to the prototypical ones): these words
always take a noun with a lexical case as an argument; they can appear in
front of the noun as well, and other elements can intersect between them.
They received a value of 0 in every cell in Table 2. Our suggestion is to use
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ADV as their POS-tag, and provide them with a feature to indicate which
lexical case they take.

— for postpositions taking a noun with a lexical case: although occurring always
strictly after the noun, these words differ from prototypical postpositions as
they take a noun with a lexical case. In Table 2 and Table 3 their vectors
start with 1 0 1. Their algorithmic analysis requires further study.

5 Conclusion

In this paper, a detailed, corpus-driven analysis of the Hungarian postposition-
like elements was presented. We examined how six features mentioned in linguis-
tic literature, used for the distinction of the disjunct categories of postpositions,
characterize these words when studied in a corpus. As can be seen in Table 2, the
numerous postposition-candidates can be clearly arranged based on these fea-
tures. We found prototypical and peripherical elements, the algorithmic analysis
of which must be different. Three main groups were outlined with three algo-
rithms proposed for their syntactic analysis. In the next step of our research, the
implementation of these algorithms must be followed by an evaluation. It is also
important to assign frequency numbers to the 0 values in Table 2, to measure
significance and to further refine the classification of postpositions.
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