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Abstract

In this paper, we introduce the first version of ForFun, Prague Database of Forms and Functions, as an invaluable resource for profound
linguistic research, particularly in describing syntactic functions and their formal realizations. ForFun is built with the use of already
existing richly syntactically annotated corpora, collectively called Prague Dependency Treebanks. ForFun brings this complex annotation
of Czech sentences closer to researchers. We demonstrate that ForFun 1.0 provides valuable and rich material allowing to elaborate
various syntactic issues in depth. We believe that nowadays when corpus linguistics differs from traditional linguistics in its insistence
on a systematic study of authentic examples of language in use, our database will contribute to the comprehensive syntactic description.
Keywords: language resource, dependency syntax, semantic labeling, surface form, digital humanities

1. Motivation

What is the difference between location expressions “walk
in King Street”, “walk on King Street”, and “walk along
King Street”? Should we use a different preposition when
talking about destination rather than about direction and lo-
cation? Or more precisely, what function does the preposi-
tion “on” perform in contrast to the preposition “along” and
which forms can express destination? Is the same form used
in both spoken and written text? Is there any bias towards
one form in translated text? For Czech, the answers can
be found in a new database for inspecting thousands of real
examples categorized by their form (e.g. by a prepositional
case) as well as by their deep syntactic function.

2. Introduction

In this paper, we present the first version of ForFun, Prague
Database of Forms and Functions, as an invaluable resource
for different linguistic issues, particularly for the descrip-
tion of syntactic functions and their formal realizations. It
takes advantage of several richly syntactically annotated
corpora, collectively called Prague Dependency Treebanks
(PDTs in the sequel) that have already been developed in
Prague. Altogether, the treebanks contain around 180,000
sentences with their morphological, syntactic and semantic
annotation. The ForFun database draws on the complex lin-
guistic annotation of these corpora, arranges selected mor-
phological and syntactical annotation into new shape, and
offers a user-friendly access to a large resource of real ex-
amples.

3. Related Work

There is a wide range of corpora with rich linguistic anno-
tation, e.g., Penn Treebank (Marcus et al., 1999), its suc-
cessors PropBank (Kingsbury and Palmer, 2002) and Nom-
Bank (Meyers et al., 2004); for German, there is Tiger
(Brants et al., 2002) and Salsa (Burchardt et al., 2006), and
many others. The ForFun database is unique in that it is
compiled from four different treebanks of Czech, uniformly
annotated using the same scenario, with data coming from

text, speech and Internet sources. It offers a really large
material with the deep syntactic manual annotation which
is well and comprehensibly sorted and easily accessible.

4. Data Resources

The database ForFun is extracted from PDTs. PDTs are the
complex linguistically motivated treebanks based on the de-
pendency syntactic theory, which provide interlinked hier-
archical layers of standoff annotation. Their annotation sce-
nario is described in detail e.g. in Haji¢ et al. (2017) and
Mikulova et al. (2006).

The Prague Dependency Treebank version 3.50 (Hajic et
al., 2018) is the newest edition of the core Prague Depen-
dency Treebank published in 2006 (Haji¢ et al., 2006). The
data consist of articles from Czech daily newspapers.

A slightly modified scenario was then used for the anno-
tation of the Prague Czech-English Dependency Treebank,
the Prague Dependency Treebank of Spoken Czech, and
the PDT-Faust corpus. In contrast to the original project of
PDT, in these treebanks, the morphological and surface syn-
tactic annotations were done automatically, and the manu-
ally annotated deep syntactic layer does not contain annota-
tion of information structure and some other special anno-
tations. However, the annotation of functors (see sect. 5),
which we use for building the ForFun database, has been
done manually in all four treebanks.

The Prague Czech-English Dependency Treebank ver-
sion 2.08 (Haji¢ et al., 2012), (Haji¢ et al., 2012) is a manu-
ally parsed Czech-English parallel corpus. The English part
consists of the Wall Street Journal sections of the Penn Tree-
bank (Marcus et al., 1999). The Czech part, which is used
in the database, was manually translated from the English
original.

The Praﬂgue Dependency Treebank of Spoken Czech ver-
sion 2.08 (Mikulova et al., 2017b), (Mikulova et al., 2017)

"http://ufal.mff.cuni.cz/pdt3.5
*https://ufal.mff.cuni.cz/pcedt2.0/
Shttps://ufal.mff.cuni.cz/pdtsc2.0
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contains slightly moderated testimonies of Holocaust sur-
vivors from the Malach project corpusE and dialogues (two
participants chat over a collection of photographs) recorded
for the EC-funded Companions project.

The PDT-Faust corpus is a small treebank containing short
segments (very often with vulgar content) typed in by vari-
ous users on the reverso.net webpage for translation.

5. Functions and Forms

An exploration of what formal means (forms) are used for
expressing various syntactic functions is one of the main
tasks in syntax. The approach “from function to form”
(corresponding to generation in computational linguistics)
is the basic one. The reversed process — “from form to func-
tion” (corresponding to analysis) — describing conditions in
which a partial form has the given function and not another
one is also not omitted in syntactic research.

The basic semiotic relation between the function and form
(known from the Saussure s structural linguistics (Saussure.
1916) as the relation between “signifi¢” and “signifiant”) is
in the PDTs framework (called the Functional Generative
Description, see Sgall et al. (1986)) perceived as a relation
between two language layers. Concerning the relation be-
tween syntactic functions and forms, we deal with the sur-
face layer (for forms) and deep syntactic layer (for func-
tions). The deep syntactic layer of PDTs represents the most
complex linguistic annotation that combines syntax and se-
mantics in the form of semantic labeling, co-reference an-
notation, and argument structure description based on a va-
lency lexicon. The types of the (semantic) dependency re-
lations are represented by the functor attribute attached to
all nodes. Functors are classified according to different cri-
teria. The basic subdivision is based on valency. The va-
lency criterion divides functors into argument functors and
adjunct functors. There are five argument functors: Ac-
tor/Bearer (ACT), Patient (PAT), Addressee (ADDR), Origin
(ORIG), and Effect (EFF). The repertory of adjuncts is much
larger than that of arguments: their set might be divided
into several subclasses, such as temporal, spatial, causal,
etc. Other relations such as e.g. relations between the mem-
bers of coordination or between parts of multi-word expres-
sions, are also labeled by functors. A shortened list of func-
tors is presented in Table[ll. For a full list of all dependency
functions and their descriptions and labels see (Mikulova et
al., 2006). The theoretical description of the valency the-
ory and deep syntactic functions (as developed originally
in the theoretical framework of Functional Generative De-
scription and then applied in PDTs) is summarized mainly
by Panevova (1974; 1998; 1999).

The lower layers of PDTs contain surface syntax and mor-
phological annotation. Among others they contain infor-
mation about the formal realization of sentence units (e.g.,
POS, grammatical cases) in the form of morphological tags
assigned to all tokens.

There is a one-to-one correspondence between the tokens
at the morphological layer and the nodes at the surface syn-

‘https://ufal.mff.cuni.cz/cvhm/vha-info.html
Shttp://cordis.europa.eu/project/rcn/96289_en.
html

Spatial functors Causal functors

LOoC where? CAUS cause
DIR1 where from AIM aim
DIR2 which way? CNSC concession
DIR3 where to? COND condition

INTT intention

Temporal functors

TWHEN when? Coordination relations
TSIN since when? CONJ conjunction
TTILL till when? ADVS adversative
THL how long? csQ consecution
TFHL for how long? CONFR  confrontation
THO how often? DISJ disjunction
TPAR  during what time?  GRAD gradation
TFRWH from when? REAS reason
TOWH to when? APPS apposition

Functors for manner Other functors

MANN manner ACMP  accompaniment
CPR comparison INTF intensifier

CRIT criterion BEN benefactor

DIFF difference RHEM rhematizer
EXT extent RSTR attribute

Table 1: Shortened list of functors (the total number is 66).

tactic layer. But there is no such clear correspondence be-
tween the nodes at the surface syntactic layer and the deep
syntactic layer. The nodes of the deep syntactic layer rep-
resent semantic units, i.e. one node for each content word
together with its auxiliary words such as prepositions, con-
junctions or auxiliary verbs. For example, the preposi-
tional phrase “on street” is represented by one node with
the lemma “street”. To preserve the original information,
nodes on the surface layer are explicitly referred to from
this node. Thus there are two links from the node “street”
to the surface layer: to the noun “street” and to the preposi-
tion “on”. These links allow to combine information from
different layers of the corpus. We take a big advantage of
this linking in building the ForFun database.

6. ForFun 1.0

Prague Database of Forms and Functions 1.0 (ForFun 1.0) is
a rich database of syntactic functions and their formal real-
izations with a large amount of examples coming from both
written and spoken Czech texts. The database is extracted
from PDTs (see Sect. 4) and it is provided as a digital open
source accessible to all scholars via the LINDAT/CLARIN
language resource open repository.E

6.1. Design

In language, one form can usually represent various func-
tions, and one function can have several forms. Thus the
distinction between form and function is a useful way to
tackle two main syntactic approaches: “from function to
form” and “from form to function”.

The ForFun database is split in the same manner into two in-
terconnected but reversed sets (cf. Figure [] and Figure ).

®http://hdl.handle.net/11234/1-2542
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#adv

TWHEN

PoS corpus 1 occurs
v FAUST | ® Kdybych védél drive, zZe je ti dobre (drive-brzy) 261
® Kolikatého je dnes? (dnes)
U

PCEDT 6651

PDT ® Opét s vami nesouhlasim. (Opét-opét) 7221
® Je to ziejmeé z kazdého vyzkumného rozboru patnéctiletych - a pozdéji
étrnactiletych - zarazovanych do u¢ebniho oboru. (pozdéji-pozde)

® Testy se vzdy musi opirat o pozorovani a hodnoceni testovaného v pribéhu jeho
prace, tedy o systém pracovniho hodnoceni. (vzdy-kdy)

® My jsme z ni nikdy neodesli a presto se musime hodné ucit. (nikdy-kdy)

® Stavét vlastni vytopnu je prozatim patrné risk (prozatim)

® Pak se da cena tepla v tryskovy let. (Pak-potom)
Ulr

PDTSC | ® Jmenuji se Petra a budu si tu s vami ted chvili povidat. (ted) 14980
® Tahleta chata ma docela zajimavou historii, pochazi z roku 1965, kdy jsme ji
zacali stavét. (kdy)

® Tahleta fotografie je vlastné historicka, protoze tam je otec i maminka mého
manzela, moje maminka, déti tehdy byly jeSté malické. (tehdy)

O oo

adj FAUST | ® okamzité vypareny (okamzité) 3
® posledné jmenovany (posledné)

PCEDT 251

PDT ® Dnes drahé teplo je tak vlastné stale jesté velmi levné. (Dnes-dnes) 281
Ulr

PDTSC | ® Méli jste to dopredu zafizené? (dopredu) 57
® Jsem to ja a tenkrat m{j budouci manzel. (tenkrat)

® Jsou u mé, rekla bych nejmilejsi, ale taky nékdy nejprotivnéjsi, vnucky. (nékdy)
® Tenhleten, nyni plzensky, délal zeméméricskou priimyslovku. (nyni)

® Kdy jste poprvé vidéla more? (Kdy-kdy)

.

PoS corpus 1 occurs
v FAUST | ® Reknéte mi, jak mam dychat, kdyZz tu neni vzduch * (jak) 253

® Predlozte tento letdk na prvni lekci a dostanete prvni hodinu zdarma. (zdarma)
O o

PCEDT 1276

PDT ® Jak ho vlastné pozna? (Jak-jak) 1375
® Prognéza iika, Ze ceny za teplo v CR se budou vyvijet patrné takto: (takto)

® Tuna tak vyjde na 160 K¢, nemluvé o poplatcich dalsich. (tak)
U o

PDTSC | ® JeSté nez zacneme, je mé dobre slySet? (dobre) 6317
® Je to fotka pfiblizné z roku 1969 nebo 1970, nevim presné, protoze jsem bohuzel
na rubu neoznacila, z kterého je roku, ale byl to dost zrejmé rok 1969. (presne)

® Jak je to asi dédvno, co jste takto houbarili? (takto)

® Vypada jinak nez tehdy? (jinak)

.

adj FAUST 25

PCEDT 109

PDT ® A to za naprosto chabého zdjmu mléky platici vefejnosti. (mléky) 129
® Opera je utvar slozity, protoze slozeny z mnoha navzajem tzce propojenych
prvki. (navzajem)

R

PDTSC 336

adv PCEDT 7

Figure 1: A screenshot of the form adverb in ForFun. The figure presents only a part of the full response obtained from
the ForFun database. Adverb can serve for as many as 55 functions (see also Table ), two of them (TWHEN and MANN) are
shown here.
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Raw

Function Examples

Frequency
TWHEN When? dnes ‘today’; hned ‘immediately’; pozde ‘late’; nikdy ‘never’ 29113
LocC Where? venku ‘outside’; doma ‘at home’; v§ude ‘everywhere’; dole ‘down’ 16251
MANN  How? krasne ‘beautifully’; dobre ‘well’; detailné ‘in detail’; trpélive ‘patiently’ 9221
DIR3 Where to? domil ‘home’; zpét ‘back’; jinam ‘elsewhere’; dovnitf ‘indoors’ 4357
EXT How much?  prilis ‘too much’; vithbec ‘not at all’; uplné ‘entirely’; trosku ‘a little’ 3815
THO How often? Casto ‘often’; obcas ‘sometimes’; zridka ‘rarely’; pravidelné ‘regularly’ 3211
THL How long? Jjeste ‘still’; porad “all the time’ 2721
TTILL Till when? doposud ‘heretofore’; dodnes ‘up to now’ 762
CAUS  Why? nahodou ‘accidentally’; pravem ‘by right’ 648
DIR1 Where from?  odtud ‘thereof’; zdola ‘from below’; zprava ‘from the right’ 503

another 43 functions

MEANS means konnmo ‘on horseback’; rucne "manually’ 52
TOWH  To when? nakonec ‘finally’ 4

Table 2: Functions of adverbs. Shortened list (total number of functions is 55) gained from ForFun. For each function some
examples with translation and the number of examples in the database is given.

The “from function to form” set contains a list of all deep
syntactic functions (66 functors altogether). When choos-
ing one function type, the user can search for all forms that
may represent that function. (See Figure P that shows a re-
sult of a search for a function “manner”.) For each function-
form relation there are plenty of examples in the form of
sentence with the highlighted expression representing the
relation. All examples are sorted by various criteria:

* the word class of a parent node,

* the particular forms for the function and

« the source of text data (written, spoken, translated texts
and texts from Internet users).

The number of examples available in the database is always
shown for each specified 4-combination (given form, func-
tor, parent word class and source). Either the first ten or all
examples are displayed on demand.

The “from form to function™ set contains a long list (al-
most 1500 items) of all formal realizations of particular
sentence units that occur in PDTs: prepositionless cases,
prepositional cases, subordinated and coordinate conjunc-
tions, adverbs, infinitive and finite verb forms, etc. For any
form (see Figure |l| for adverbs), there are again plenty of
examples sorted by function, word class of the parent node,
and the source of text data, always with the frequency in
the data. In both sets, examples can be also filtered by their
source, which allows the user to hide e.g. all forms used
only in spoken language or use only sentences from written
corpora.

An illustration of how the result of user search for all func-
tions of an adverb phrase looks like is given in Figure [[.
In the upper part, there are examples of the form “#adv”
(meaning either an adverb phrase or an adverb as a word)
representing the time expression “when” (i.e. the functor
TWHEN); there are 30 768 occurrences available. The occur-
rences of adverb form are divided according to their syntac-
tic parents (be it a v(erb), adj(ective), adv(erb) or a n(oun),
see the first column); their distribution within particular

treebank is given in the second column followed by real ex-
amples from the corresponding treebank. A sample of them
is displayed on demand right in the table whereas many oth-
ers (see the last column for their numbers) stay hidden and
can be displayed in a full list.

In the lower part of Figure [ll, the same form “#adv” is ex-
emplified in the same style as an expression of manner (i.e.
the functor MANN, third most frequent). See Table P for func-
tions represented by adverbs other than TWHEN and MANN.
For the opposite direction (“from function to form”), see
Figure P, where (among others) the same sentences (for ad-
verb form) can be found when searching for all representa-
tions of the functor MANN (see the sentence Jak ho viastné
poznd? and others in both Figures [l and f). Other forms are
less frequent and include a preposition na together with ei-
ther a genitive, accusative or locative casell ora preposition
mimo with an accusative case etc.; see also Table [.

6.2. Volume

The database contains 2.2 million examples altogether for
all forms (and the same number from the function point of
view), split approx. 3:1 between written and spoken text
(see Table ). Each example is one sentence 10ng.E They
can be examined from the function side (66 functors) or the
form side (1469 forms). All examples are split into 13.5
thousand of 4-combinations, each with 163 examples on av-
erage. There is also a 4-combination with almost 100 000
examples. Maximum number of examples for a function
is 490000 across all forms and corpus sources (function
RSTR). Maximum number of examples for a form is 370 000
(nominative case).

While the average number is high, the median is only two
examples. The reason is that there is a long tail of 4-combi-

"Morphological cases in ForFun are indicated by numbers, thus
forms mentioned above are shortened as na#2, na#t4 and na#6.

80ne sentence typically contains many different functions and
can be used once for each of its parts.
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MANN

A"

form corpus examples occurs
#adv FAUST |® Reknéte mi, jak méam dychat, kdyZ tu neni vzduch * (jak) 253
® pPredloZte tento letak na prvni lekci a dostanete prvni hodinu zdarma. (zdarma)
U e
PCEDT 1276
PDT ® Jak ho vlastné pozna? (Jak-jak) 1375
® Prognoza rika, ze ceny za teplo v CR se budou vyvijet patrné takto: (takto)
® Tuna tak vyjde na 160 K¢, nemluvé o poplatcich dalSich. (tak)
. .
PDTSC 6317
/#{ﬁ/n/\/ AUS 2
mimo#4 |PDT 4
na#2 PCEDT 4
PDT )
PDTSC 3
na#4 FAUST | ® Chces si to vzit na sebe? (na sebe-#PersPron) 1
PCEDT 36
PDT 82
PDTSC | ® Nahore na jevisti se mohlo skakat pres koné na délku. (na délku-délka) 94
® Jezdil jsem dom na opustéky, nékdy i na €erno. (na ¢erno-cerno)
® Délalo se mi na nic. (na nic-nanic)
® Sednu si na bobek, dém ruce za zada, on si mi tam stoupne a ja se musim
zvedat. (na bobek-bobek)
® Zamilovala jste se do néj na prvni pohled? (na pohled-pohled)
...
na#6 PCEDT 22
PDT 49
PDTSC 30

Figure 2: A screenshot of function “manner” in ForFun. The figure presents only a part of the full response obtained from
the ForFun database, because the functor MANN is represented by as many as 122 forms (see also Table [).

nations used very rarely. These occurrences with very low
frequencies in the data are one of the main benefits of the
large volume of database, but they have to be used care-
fully. Every result has to be always understood solely as
an input for a subsequent research, as ForFun may contain
errors (caused by annotators as well as speakers/writers),
especially considering its volume.

7. Whatis ForFun good for?

Linguistic research is predominantly text-based. Before the
corpus era, researchers had to rely on their own excerpts;
nowadays, however, a vast amount of supporting material
is available in digital form. Such resources are truly valu-
able only if they are enriched with different layers of lin-
guistic annotation ranging from morphology and syntax to
semantics. However, there are many researchers who (want
to) use corpora in their everyday work and look for various
occurrences of specific words, forms or patterns, syntactic

functions, etc. but they are not interested or just do not need
to deal with various technical, formal and annotation issues
(because they are just researchers in humanities and not so
fluent also in technology). Moreover, often if an annotation
scenario is based on a sound linguistic theory, it is quite
complex and perhaps too complicated for everyday users.
Thus, there is a requirement for voluminous and richly lin-
guistically annotated resource which is easy to use. And
that is ForFun!

The ForFun database brings the rich and complex annota-
tion in PDTs closer to such everyday, simple use. A rather
straightforward use of ForFun is to retrieve which func-
tions can be expressed by the particular form and which
forms can express the particular function. To display the
richness of the material in the ForFun database we present
here two simple examples. Table ] demonstrates multi-
functionality of form (we choose the adverb phrase as an
example) and Table § demonstrates formal diversity of
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examples from written text 1608061
examples from spoken text 593400
examples altogether 2201461
number of functions 66
number of forms 1469
number of 4-combinations 13514
avg. examples for function 33355
avg. examples for form 1500
avg. examples for a 4-combination 163
max. number of examples for a function 490121
max. number of examples for a form 370586
max. number of examples for a 4-combination 97469

Table 3: Volume of the ForFun database.

function (we choose “manner” as example, i.e., the func-
torMANN). We can see that the relation between forms and
their functions is many-to-many, one form is used for ex-
pressing many functions and one function can be expressed
using various forms (see also Bejcek et al. (2017)).

Besides analysis of the form-function relation, ForFun is
user-friendly source of examples for other various ex-
plorations in syntax, e.g., valency behavior, coordina-
tion/discourse relations, idioms and complex predicates,
comparison of written and spoken texts, etc. The first lin-
guistic studies based on the ForFun database analyze subtle
meanings of spatial and temporal adverbials (2017a; 2018).

8. Conclusion

We have introduced a unique resource for linguistic studies
in syntax: the ForFun 1.0 database. We have demonstrated
that ForFun is:

« asimplified interface to PDTs,

* atool primarily for linguists,

« a database of 180 000 Czech sentences,

* asource of information about syntax,

 aplace where 2.2 million examples can be studied,

* a gateway to forms (for a given function),

* a gateway to functions (of a given form).
We believe that nowadays when corpus linguistics differs
from traditional linguistics in its insistence on a systematic
study of authentic examples of language in use, our database
will contribute to a comprehensive syntactic studies.
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