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Abstract
The paper presents a visual interface for
manual annotation of language resources for
derivational morphology. The interface is web-
based and created using relatively simple pro-
gramming techniques, and yet it rapidly facil-
itates and speeds up the annotation process,
especially in languages with rich derivational
morphology. As such, it can reduce the cost
of the process. After introducing manual an-
notation tasks in derivational morphology, the
paper describes the new visual interface and
a case study that compares the current anno-
tation method to the annotation using the in-
terface. In addition, it also demonstrates the
opportunity to use the interface for manual an-
notation of syntactic trees. The source codes
are freely available under the MIT License on
GitHub.

1 Introduction

Making manual annotations is a common task when
a high-quality language resource is created. The
more complex the annotation task, the more time
consuming it is for an annotator, an expert in
a linguistic field captured by the resource. Con-
sequently, the cost of creating such resource can be
high. The simplest approach is to simplify the task;
however, it is not possible in many cases.

This paper presents such task and how to ap-
proach it in the field of annotating language re-
sources of derivational morphology. When annotat-
ing derivational data, annotators must make many
decisions at once. This complexity leads not only to
the prolongation of the annotation process but also
to mistakes that must be additionally re-annotated.
As the simplification of these decisions is out of
the question, a freely available web-based visual
interface has been created to make the annotation
process easier for annotators. The fact that annotat-
ing derivational morphology using the interface is
faster than the currently used annotation method is
also validated by real annotators.

read

reading reader readable

readability readableness readably

Figure 1: A derivational family of the verb read.

The paper is structured as follows. Section 2 de-
scribes the current state of annotating derivational
morphology. Section 3 focuses on the new inter-
face as well as its applicability to other annotation
tasks. Section 4 provide a comparison of the cur-
rent annotation method versus the utilisation of the
interface. Section 5 concludes the paper.

2 Related Work

2.1 Linguistic Background
Morphological derivation is a process of forming
new lexemes by modifying the already existing
ones. For instance, the noun reader is derived by
attaching the lexical affix -er to the morphological
base of the verb read. Štekauer et al. (2012) docu-
ment this process across many world languages.

One of the widely known approaches to deriva-
tional morphology (cf. Dokulil 1962; Buzássyová
1974; Horecký et al. 1989; Furdík 2004; Štekauer
2005) models all derivationally related lexemes
(DERIVATIONAL FAMILY) on the basis of:

(i) a system of directly derivationally related lex-
emes grouped around a single base lexeme,
e.g., read > read-ing, read-er, and read-able;

(ii) a sequence of consecutive derivatives,
e.g., read > read-able > read-abil-ity.

If these parts are applied recursively to a single
underived lexeme, it results in derivational families
structured in rooted trees, see Figure 1.
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2.2 Data Resources

There is a lot of lexical resources of derivational
morphology (cf. Kyjánek 2018),1 many of which
model derivational families in rooted trees, con-
curring with the above-mentioned theory.2 Most
of the other existing resources that capture deriva-
tional families in non-tree-shaped data structures
have been harmonised into the rooted trees and are
available in the Universal Derivations collection
(Kyjánek et al., 2020; Kyjánek et al., 2021).3

The reasons why some resources do not model
derivational families in rooted trees cover a whole
range from technical to theoretical reasons.4 For ex-
ample, DErivBase for German (Zeller et al., 2013)
has been created by exploiting so-called deriva-
tional rules extracted from grammars in a form
of sophisticated regular expressions which the au-
thors have utilised to search derivationally related
lexemes in a given lexeme set. Consequently, the
resulting resource violates the main constraint of
the rooted tree structure that each lexeme can have
at most one base lexeme, e.g., the adjective glatt
(smooth) and the verb glätten (to smooth) are cap-
tured as bases for the noun Glätte (smoothness).
The manual annotation is thus necessary not only
before the creation of a high-quality resource but
also after that for its harmonisation, for example.

2.3 Manual Annotation Process

Annotators in the field of derivational morphology
have to make many small decisions at once, even if
they are only supposed to annotate Boolean deci-
sion like whether a given derivational relation is ac-
ceptable, e.g., glatt (smooth) > Glätte (smoothness)
vs. glätten (to smooth) > Glätte (smoothness). To
fulfil the conditions of the linguistic approach de-
scribed in Section 2.1, they must decide (i) whether
a given derived lexeme is really a derivative; if
yes, then (ii) from which base lexeme it is derived;
and (iii) whether the final decision does not violate
constraints of the rooted tree structure with other
derivationally related lexemes; and (iv) whether
they decide consistently across derivational fami-

1Perhaps the earliest modern case of a large-scale resource
is CELEX2 (Baayen et al., 1995) with its annotations of deriva-
tional morphology of Dutch, English, and German.

2For example: DeriNet for Czech (Vidra et al., 2021),
Spanish (Faryad, 2021), Persian (Haghdoost et al., 2019), and
Russian (Kyjánek et al., 2021), Polish and Spanish Word-
Formation Networks (Mateusz et al., 2018a,b), and Word
Formation Latin (Litta et al., 2016).

3
https://ufal.mff.cuni.cz/universal-derivations

4They are described in the text on the harmonisation.

1 + glatt_A Glätte_Nf
2 + glatt_A glätten_V
3 + glätten_V glättend_A
4 - glätten_V Glätte_Nf

Figure 2: Example of a common .tsv file format for
manual annotation. The data is stored in columns (an-
notator’s mark, base lexeme, and derivative; lexemes
are equipped with part-of-speech tags: A for adjectives,
V for verbs, Nf for feminine nouns).

lies. As these questions are interrelated, their sim-
plification seems to be out of the question.

One of the common ways of making manual an-
notation of derivational relations is to list them in
a file and assign each of them with a mark repre-
senting the presence/absence of the relation in the
resulting rooted tree, see Figure 2. The annota-
tion task seems easy if the data for annotation is
small; however, the data is relatively large in prac-
tice. For instance, you can see manual annotations
of one thousand relations from Wiktionary anno-
tated before their addition into DeriNet for Czech.5

Moreover, individual derivational families can be
relatively large, especially in languages with rich
derivational morphology, which even complicates
the annotation process.

2.4 Tools for Linguistic Annotation

To the best of our knowledge, there is no available
tool for making manual annotation of derivational
morphology. The previous cases have relied on
either non-public software developed solely for the
annotation project or on simple text-based methods.
There are few visualisation tools that at least dis-
play the data, e.g., WFL explorer6 (Passarotti and
Mambrini, 2012), DeriNet viewer7 (Žabokrtský
et al., 2016), DeriSearch v18 and v29 (Vidra and
Žabokrtský, 2017, 2020), and Canoonet.10 How-
ever, none of them allows editing the data.

There are also no case studies for annotation of
derivational morphology neither in the ACL An-
thology nor in the recent Handbook of Linguis-
tic Annotation (Ide and Pustejovsky, 2017). How-
ever, the handbook and other similar cases from

5
https://github.com/vidraj/derinet/blob/

master/data/annotations/cs/2018_04_wiktionary/
hand-annotated/der0001-1000.tsv

6
http://wfl.marginalia.it/

7
https://ufal.mff.cuni.cz/derinet/derinet-viewer

8
https://ufal.mff.cuni.cz/derinet/derinet-search

9
https://quest.ms.mff.cuni.cz/derisearch2/v2/

databases/
10
https://www.lehrerfreund.de/schule/1s/

online-grammatik-canoo/2319

11
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Figure 3: Screenshot of the freely available online Inter-
face for manual annotation of derivational morphology.
It captures the same derivational family as Figure 2.

the fields of annotating data resources of syntax
(cf. Tyers et al. (2017)) and inflectional morphol-
ogy (cf. Obeid et al. (2018); Alosaimy and Atwell
(2018)) suggest that visualisation of the deriva-
tional data and a possibility to edit it in the vi-
sualisation interface is one of the best options to
facilitate the annotation process.

3 Interface for Manual Annotations

The new interface should visualise the annotated
data (cf. Figure 2) and allow annotators to edit it,
leading to the facilitation of the annotation pro-
cess. In this case, the process should lead to the
data of derivational morphology annotated into the
tree-shaped structure presented in Section 2.1. The
functionality and design of the interface have al-
ready been tested by real annotators. They provided
feedback for re-designing the interface to the cur-
rent state, see Figure 3. Validation of the interface
is presented in Section 4.

The development of such tools however never
ends, as many things can be still improved. There-
fore, the interface is distributed as open-source (on
GitHub)11 with a detailed manual that includes also
example data. It is possible to run the interface both
locally and online.12

3.1 Technical Properties

The interface is made as a web application thanks
to which annotators can run it in any web browser,
e.g., Microsoft Edge, Google Chrome, Mozilla
Firefox, and Safari. It prevents problems with

11
https://github.com/lukyjanek/

uder-annotation-interface
12
https://lukyjanek.github.io/subpages/

uder-annotation-interface/UDerAnnotation.html

1 [
2 {
3 "nodes":
4 [
5 {"data":
6 {"name":"glättend_A","id":"glättend_A"}
7 },
8 {"data":
9 {"name":"Glätte_Nf","id":"Glätte_Nf"}

10 },
11 {"data":
12 {"name":"glatt_A","id":"glatt_A"}
13 },
14 {"data":
15 {"name":"glätten_V","id":"glätten_V"}
16 }
17 ],
18 "edges":
19 [
20 {"data":
21 {"target":"glatt_A","source":"Glätte_Nf",
22 "intoTree":"solid"}
23 },
24 {"data":
25 {"target":"glatt_A","source":"glätten_V",
26 "intoTree":"solid"}
27 },
28 {"data":
29 {"target":"glätten_V","source":"Glätte_Nf",
30 "intoTree":"dotted"}
31 },
32 {"data":
33 {"target":"glätten_V","source":"glättend_A",
34 "intoTree":"solid"}
35 }
36 ]
37 }
38 ]

Figure 4: Input and output .json format of the annota-
tion data for the interface from Figure 3.

users’ installation of any programming environ-
ments. The interface is responsive by default (with-
out implementing the interface separately for in-
dividual types of devices), so the annotators can
annotate not only on their computers but also on
touchscreens of their mobile devices. The inter-
face is programmed using HTML5, CCS3, and
JavaScript with the libraries jQuery, CytoScape.js,
and Notify.js. These technologies runs the inter-
face on the client’s side/user’s device that brings
the mention benefit, but, on the other hand, the
interface suffers from the limits of web browsers.13

As for the input/output file formats, the interface
is ready to process derivational families stored in
the .json format; see Figure 4. There is also a func-
tion implemented to convert the .tsv file into the
.json file and vice versa (the TSV_to_JSON and
JSON_to_TSV buttons).

3.2 Design and Functionality
The interface screen consists of top and bottom but-
ton bars and a central canvas for data visualisation

13For instance, Google Chrome has a memory limit of
512MB for 32-bit and 1.4GB for 64-bit systems. However, it
is still enough memory for common manual annotation.
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and annotation. While the top bar includes support
buttons, such as a link to the source codes stored
on GitHub and manual, the bottom bar contains
buttons for manual annotation.

The data is loaded using the Upload_JSON
button. The annotator can zoom in/out the screen
and move the displayed nodes and their relations.
Positions of nodes on canvas are stored in the .json
file. Annotators can thus return quickly to already
annotated derivational families. During the annota-
tion process, they select relations to be annotated
and change their state by one of the following
buttons: Restore_edge (draws the relation by
a solid line representing that it should be present
in the resulting family) or Remove_edge (dotted
line, should be absent). The annotators can switch
between families using the green arrow buttons or
the text box. At the end of the annotation, the work
is saved with the Save_JSON button.

Several functionalities have been added based
on the annotators’ feedback. If the annotator writes
a word or its substring to the text box, the interface
searches for the family containing the word/sub-
string and visualises it. To facilitate the annotation
of families with many relations, there are two but-
tons that remove and restore all derivational rela-
tions in the displayed derivational family. For an-
notators, it is sometimes easier to remove all edges
and build such a large tree from scratch by restor-
ing individual edges. Some buttons list all lexemes
from the visualised family and check whether the
solid lines in the annotated family are organised
in a rooted tree. In addition, keyboard shortcuts
have been introduced for all the functions. After
all these changes, the annotators confirmed that the
interface makes their work easier and faster.

3.3 Applicability to Different Tasks

To show the robustness of the new interface for
annotation of data in tree-shaped structures, a brief
experiment with annotating syntactic data has been
performed. The harmonised syntactic data from
the Universal Dependencies collection (Zeman
et al., 2021) was selected for this experiment. The
only thing in need was to create a script that
would convert the input .conllu format into the
.json format required by the annotation interface.
Figure 5 displays the German sentence ’Absolut
empfehlenswert ist auch der Service.’ (The service
is also highly recommended.) from the corpus GSD
(McDonald et al., 2013) in the annotation interface.

Figure 5: Screenshot of the freely available online In-
terface for manual annotation of derivational morphol-
ogy applied to the data from syntactic treebank from
Universal Dependencies. The underscores separate id,
token, lemma, part-of-speech category.

4 Human Validation

To validate the usefulness of the newly created in-
terface for manual annotation of derivational mor-
phology, as described in the Section 2.3, a simple
annotation experiment has been done with human
annotators. Two methods of manual annotation are
compared: (a) the currently used method when an-
notators work in the traditional text processor with
the .tsv format, and (b) the annotation by using the
newly created visual interface with the .json format.
The main expectation is that annotating the same
data by using the interface should be faster. The in-
dividual parts of this experiment, such as the input
sample as well as the annotated ones, are stored on
the GitHub repository with the source codes.

4.1 Annotation Experiment

The experiment involved 12 human annotators (uni-
versity students of other than linguistic studies).
They all annotated the same sample of derivational
families; however, six of the annotators did it in the
text processor with the .tsv file format, i.e., the cur-
rently used method of annotation such data, while
the other six annotators used the newly created
visual interface with the .json file format.

The annotators were instructed to annotate the
given data in a such way that it concurs with the
approach to model derivational families in rooted
trees (Section 2.1), i.e., that each lexeme can have
at most one base lexeme and that the morpholog-
ical complexity should grow from the root to the
leaves. They also got the instructions related to the
individual annotation methods, e.g., all functionali-
ties and buttons of the interface were explained to
the annotators who would use the interface.
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Figure 6: Time spent by annotators on annotating individual 20 derivational families in the .tsv file format and
using the new visual interface with the .json file format.
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Figure 7: Total time spent by annotators on annotating
20 derivational families in the .tsv file format and using
the new visual interface with the .json file format.

4.2 Annotation Sample

The annotation sample consisted of two similar sets
of ten different derivational (sub-)families selected
from Czech DeriNet with respect to their numbers
of lexemes, derivational relations, depths (morpho-
logical complexity) of the original trees, and the
part-of-speech categories of the tree roots. Each
set of the sample thus includes four families with
the noun and verbal tree roots and two families
with the adjective tree roots; it has the following
ranges: for the number of lexemes from 6 to 20, for
relations from 6 to 24, for depth from 2 to 5.

A few random incorrect connections (from 2 to
5 relations) were made in all families in the sample.
The annotators were supposed to annotate these
errors and let the other correct relations.

The division of the sample into two sets of ten
families can provide an overview of how the an-
notators’ experience with the annotation using the
assigned method influence the time spent on the
annotation of individual families. The assumption
associated with this is that the time spent over the
second set should be less than for the first set be-
cause the annotators learn the annotation process
with each annotated family. On the other hand, if
the visual interface is useful, then the time spent on
annotating the .json file format by using the inter-
face should be still lower than on the annotation of
the .tsv file format.

As for the specific properties of the individual
families in the sample, the smallest families in
terms of the number of lexemes are numbered as
1, 2, 9, 10, 11, 12, 19, 20; and the families 9 and
19 includes a complete graph which the annotators
have to annotate into the rooted tree structure.

4.3 Results
The main hypothesis that the annotation process is
faster if the newly created visual interface is used
(with .json format) instead of the current annota-
tion method (with .tsv format) was proved, at least
for Czech, a language that has rich derivational
morphology. Annotators with the visual interface
annotated faster in the case of all annotated deriva-
tional families; see Figure 6. However, the differ-
ence in time was small for smaller families, which
indicates that the current .tsv annotation method
is comparably good as the annotation using the
interface in the case of derivational families with
few tens of relations. If the family is bigger, then
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the annotators were much faster when using the
visual interface. In total, Figure 7 illustrates that
the annotation process with visual interface takes
noticeably fewer seconds than the currently used
annotation method.

The secondary hypothesis that the annotators
are faster in the second half of the sample, espe-
cially when this half shares the same parameters
in terms of numbers of lexemes and relations, was
not proved so conclusively as the main hypothesis.
There is such trend in the second half of the sample,
but the differences are not so radical.

5 Conclusion

When developing high-quality data, especially data
that contains more complicated structures, develop-
ers often ask for manual annotations. They need the
annotations when they create, extend, test, or eval-
uate the data. Annotation of complex phenomena
is time-consuming and increases data production
costs. Therefore, it seems worth spending time to
simplify the annotation process.

In this paper, a case study about manual anno-
tation of complex phenomena from derivational
morphology has been presented. As a way of sim-
plifying the annotation process, a web-based visual
annotation interface in which annotators can edit
the displayed data has been created. The interface
is freely available (cf. Footnote 11). It was cre-
ated in direct collaboration with several annotators
who tested the interface on data of real derivational
families and provided useful feedback. The anno-
tators have also rated the annotation process with
the created interface as more attractive, easier, and
faster, which led to greater savings of time (and
potentially money spent on the development of the
resulting resource while still achieving high qual-
ity). Their feedback has led to the addition of sev-
eral new functionalities, such as keyboard shortcuts
and the button for checking treeness, that signifi-
cantly speed up the annotation process. In addition,
the desired benefits of the interface have been val-
idated by annotators, and the paper describes this
validation. It confirms that usage of the new in-
terface rapidly speeds up the annotation process
compared to the current method of annotating data
for derivational morphology.

In general, this paper underlines that a tool/inter-
face can be created by relatively basic techniques
but can still save a lot of annotators’ time and ef-
fort. One of the crucial points is, however, to be

open-minded and to communicate with annotators.
Since the annotators know how they must think
during the annotating, they can specify their needs
and provide informed feedback. There is still (and
always will be) a lot of ways in which such inter-
face can be improved or extended; they remain for
future work. The important message is that even
a simple interface can greatly facilitate the manual
annotation process. While a programmer creates
such interface in a few hours, annotators can save
days of work.
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and Jonáš Vidra. 2020. Universal Derivations
1.0, A Growing Collection of Harmonised Word-
Formation Resources. The Prague Bulletin of Math-
ematical Linguistics, 115:5–30.

Lukáš Kyjánek. 2018. Morphological Resources of
Derivational Word-Formation Relations. Technical
Report TR-2018-61, Faculty of Mathematics and
Physics, Charles University.

Lukáš Kyjánek, Olga Lyashevskaya, Anna
Nedoluzhko, Daniil Vodolazsky, and Zdeněk
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Žabokrtský. 2018b. Spanish Word-Formation Net-
work 0.5. Institute of Formal and Applied Linguis-
tics (ÚFAL), Faculty of Mathematics and Physics,
Charles University; included in the UDer collection.

Ryan McDonald, Joakim Nivre, Yvonne Quirmbach-
Brundage, Yoav Goldberg, Dipanjan Das, Kuz-
man Ganchev, Keith Hall, Slav Petrov, Hao
Zhang, Oscar Täckström, Claudia Bedini, Núria
Bertomeu Castelló, and Jungmee Lee. 2013. Univer-
sal Dependency Annotation for Multilingual Parsing.
In Proceedings of the 51st Annual Meeting of the As-
sociation for Computational Linguistics (Volume 2:
Short Papers), pages 92–97, Sofia, Bulgaria. Associ-
ation for Computational Linguistics.

Ossama Obeid, Salam Khalifa, Nizar Habash, Houda
Bouamor, Wajdi Zaghouani, and Kemal Oflazer.
2018. MADARi: A web interface for joint Arabic
morphological annotation and spelling correction.
In Proceedings of the 11th International Confer-
ence on Language Resources and Evaluation (LREC
2018).

Marco Passarotti and Francesco Mambrini. 2012. First
Steps towards the Semi-automatic Development of

a Wordformation-based Lexicon of Latin. In Pro-
ceedings of the 8th International Conference on
Language Resources and Evaluation (LREC 2012),
pages 852–859.

Pavol Štekauer. 2005. Onomasiological Approach to
Word-Formation. In Pavol Štekauer and Rochelle
Lieber, editors, Handbook of Word-Formation,
pages 207–232. Springer, Dordrecht.

Pavol Štekauer, Salvador Valera, and Lívia Körtvé-
lyessy. 2012. Word-Formation in the World’s Lan-
guages: A Typological Survey. Cambridge Univer-
sity Press, New York.

Francis Tyers, Mariya Sheyanova, and Jonathan Wash-
ington. 2017. UD Annotatrix: An annotation tool
for Universal Dependencies. In Proceedings of the
16th International Workshop on Treebanks and Lin-
guistic Theories, pages 10–17.
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