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Abstract
We present a large emotive lexicon of Polish which has been constructed by manual expansion of the emotive annotation defined for
pIWordNet 3.0 emo (a very large wordnet of Polish). The annotation encompasses: sentiment polarity, basic emotions and fundamental
human values. Annotation scheme and revised guidelines for the annotation process are discussed. We present also statistics for the con-
temporary state of the development. Finally, the idea of the second plWordNet-based emotive lexicon created in controlled experiments
is introduced. A method of selection of word senses for experiments is proposed and evaluated.

1. Introduction

Sentiment analysis of a natural language utterances be-
came one of the most expected techniques. The best re-
sults are obtained with classifiers trained on annotated texts
from a selected domain, e.g. movie reviews. Cross-domain
applications show a significant drop in performance. This
can be attributed to high correlation of a classifier with
words and phrases that are specific for the positive and neg-
ative utterances of the given domain. However, language
expresses some lexical means of conveying sentiment po-
larity in a way that is shared across different domains. The
compromise between performance and domain adaptabil-
ity can be achieved using hybrid methods. A hybrid system
usually consist of (Appel et al., 2017): a sentiment lexicon,
disambiguation, negation handling, and semantic rules to
interpret sentiment of complex phrases. A lexicon of sen-
timent polarity for a given natural language, e.g. Polish,
could be a very useful basis for constructing such a domain
independent, hybrid system, if such a lexicon is large, com-
prehensive and reliable enough. plWordNet 3.0' (Maziarz
et al., 2016), the wordnet of Polish, is a very large lexical
semantic network for Polish in which more than 260,000
Polish lexical meanings are described by lexico-semantic
relations. plWordNet became one of the largest Polish dic-
tionaries ever built and also the largest available wordnet.
A substantial part of plWordNet was manually enriched
with emotive annotations (Zasko-Zielinska et al., 2015).
This pilot project showed feasibility of the applied annota-
tion method. Our goal is to expand this emotive annotation
to a very large scale and make pIlWordNet a basis for a
large hybrid emotive lexicon of Polish, as well as a hybrid
system for sentiment and emotion analysis in Polish texts.
Manual emotive annotation will be combined with the an-
notations acquired experimentally from human subjects in
controlled experiments. In this paper we present a method
for selection of plWordNet elements for the experiments in
way supporting merging both emotive lexicons.

2. Related Works

Sentiment lexicons can be built manually or automat-
ically. The former requires immense annotation time, but
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can produce higher reliability, while the latter can result
in high coverage, but lower accuracy. However, a lexi-
con built in an automated way can be biased by the corpus
used. A wordnet can be a basis for a hybrid approach:
some wordnet elements is annotated manually as seeds,
and next, the initial annotation is automatically propagated
across the network. WordNet-Affect is a subset of 2874
synsets (4787 lemmas) that are very likely representing
“affective concepts” (Strapparava and Valitutti, 2004). The
set was initiated by a core of 1903 lemmas selected and
described manually with “affective labels”. Next, a rule-
based propagation algorithm was applied to expand the de-
scription. SentiWordNet (Esuli and Sebastiani, 2006) an-
notates synsets with values describing synsets as objective,
positive, and negative. About 10% of the adjectives were
manually annotated, each by 3-5 annotators (Baccianella
et al., 2010). In SentiWordNet 3.0 the automated anno-
tation process starts with all the synsets which include 7
“paradigmatically positive” and 7 “paradigmatically neg-
ative” lemmas, and next expanded automatically to all
synsets of WordNet 3.0. The construction of SentiSense
(Carrillo de Albornoz et al., 2012) began with a manual
annotation of 1200 synsets with 14 emotions. Annotation
was transferred onto other synsets using wordnet relations.
For languages different than English many sentiment
lexicons were translated from WordNet. There were sev-
eral attempts to construct a large sentiment lexicon for Pol-
ish, mostly in automated way and none of them is publicly
available, e.g. (Haniewicz et al., 2013) acquired automati-
cally 70,000 terms (“concepts”) from Web documents and
used pIWordNet to identify semantic relations between ac-
quired terms. (Haniewicz et al., 2014) expanded this lexi-
con to 140,000 terms a simple rule-based propagation with
an adaptation of Random Walk algorithm on plWordNet.

3. Emotive Annotation in plWordNet

plWordNet follows the main ideas of WordNet (Fell-
baum, 1998) and consists of lexical units grouped into
synsets which are linked by lexico-semantic relations. A
lexical unit (LU) represents a lexical meaning and is a
triple: lemma, Part of Speech and sense identifier. LU
is described by the network of relation links in which



it participates. Simplifying, see (Maziarz et al., 2013)
for details, LUs that share relation links are treated as
synonyms and are grouped into a synset (‘a set of syn-
onyms’). plWordNet provides also for LUs: glosses and
usage examples. Emotive annotation was manually added
for the selected subset of more than 31,000 LUs of plWord-
Net 2.3 emo (Zasko-Zielinska et al., 2015). LUs were de-
scribed by sentiment polarity, basic emotions, and funda-
mental human values. A unique linguistically motivated
annotation method was applied. In our work we follow
this work, but expand and improve in several aspects.

3.1.

The main annotation scheme was preserved from
plWordNet 2.3 emo for the sake of compatibility. The an-
notation is called emotive as it goes beyond a typical sen-
timent polarity. Sentiment polarity is expressed on the 5
grades scale: strong & weak vs negative & positive, plus
neutral. LUs that express both positive and negative senti-
ment polarity are described as ambiguous (amb). The set
of 8 basic emotions is used, following (Plutchik, 1980) and
his Wheel of Emotions: joy, trust, fear, surprise, sadness,
disgust, anger, anticipation. Complex emotions can be ex-
pressed by assigning more than one emotion to LU. As
in (Zasko-Zielinska et al., 2015) we do not encode inten-
sity of emotions, because the number of annotators is too
small, see Sec. 3.2.. LU is also described by fundamen-
tal values: uzytecznosé “utility’, dobro drugiego cztowieka
‘another’s good’, prawda ‘truth’, wiedza ‘knowledge’, pie-
kno ‘beauty’, szczescie ‘happiness’ (all of them positive),
nieuzytecznos¢ “’futility’, krzywda ‘harm’, niewiedza ‘ig-
norance’, blqd ‘error’, brzydota ‘ugliness’, nieszczescie
‘misfortune’ (all negative) (Puzynina, 1992). Annota-
tions are completed by usage examples illustrating con-
texts characteristic for the given LU and its annotation. For
ambiguous LUs two examples must be given: for positive
and negative interpretations.

Emotive interpretation of an utterance is influenced by
context, but following (Zasko-Zielinska et al., 2015), we
concentrate on these aspects of the LU meaning that seem
to be shared across different linguistic contexts. LU’s
polarization determined on the basis of many contexts
does not give information about emotional attitudes of the
speaker, but rather tells us about possible interpretations.
Thus, the annotation is performed from the perspective of
the hearer, but still we want to limit the context of inter-
pretation during annotation as far as possible, i.e. only to
linguistic factors that are shared among different usage ex-
amples observed in large corpora, see Sec. 3.2.. We try to
avoid referring to any extra-linguistic factors. For instance
szalbierski 2 ‘deceitful” received the following annotation
(where A1 and A2 means respectively the first and the sec-
ond annotation added, BE — basic emotions, FHV — funda-
mental human values, SP — sentiment polarity, and Exam
— usage example): ( Annot.:Al, BE: {smutek ‘sadness’,
ztos¢ ‘anger’}, FHV: ({krzywda ‘harm’, biqd ‘error’ },
SP:—s,Exam: “Nie chciatam bra¢ udziatu w tym szalbier-
skim planie, ktérego pomySIno$¢ zalezata od stopnia nai-
wnoSci nieSwiadomych klientéw.” ‘I did not want to take
part in this deceitful plan, whose success depended on level
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of naiveness of the unaware clients.”)(A2, BE: {smutek
‘sadness’, ztos¢ ‘anger’}, FHV: {krzywda ‘harm’, biqd
‘error’ }, SP:—s,Exam: “Mam szalbierski pomyst, ktéry
pomoze nam naciagna¢ paru idiotéw.” ‘I have a deceitful
idea which might help us to con a couple of idiots. *)

Basic emotions are often associated with the funda-
mental human values (Zasko-Zielinska et al., 2015). With
assigned emotions and fundamental values we can exam-
ine how intense should be the polarity of a given LU. The
basic emotions with fundamental values were treated as
supporting to the primary annotation of sentiment polarity.
However, we observed that only rarely the annotators did
refrain from their decision. The reason was that the anno-
tators were combining basic emotions to express complex
emotions for which association with fundamental human
values was not straightforward. Thus, LUs marked by sen-
timent polarity and given some fundamental value had at
least two or three basic emotions assigned.

3.2. Annotation Process

The annotation is performed manually by six annota-
tors: four linguists and two psychologists. Each LUs is an-
notated by one psychologist and one linguist. Annotators
are rotated in pairs for different LUs in order to minimise
a potential bias. Contrary to the process in plWordNet 2.3,
our annotators work completely independently from each
other. The work of annotators is coordinated and veri-
fied by a supervisor, who can access all annotations and
solve disagreements. The annotators are obliged to follow
precisely the defined procedure which is based on (ZaSko-
Zieliniska et al., 2015) and combines decision lists, substi-
tution tests and corpus analysis. It consists of the basic
core, next further specified for different PoS:

Step 1 identification of LUs with neutral and non-neutral
sentiment polarity;

Step 2 assignment of the basic emotions and fundamental
human values;

Step 3 recognition of the LU polarity direction: negative
or positive, but also ambiguous, if the collected use
examples show both behaviours;

Step 4 assignment of the sentiment polarity intensity;

Step 5 illustration of the assigned annotation by sentences
representing use examples: at least one sentence in
the case of positive and negative LUs, and at least two
example sentences for ambiguous LUs.

Each step is associated with linguistic tests, e.g. sub-
stitution tests, and requires consulting corpus. The de-
tailed specification of the steps depends on a particular
PoS. In the case of nouns we used guidelines from (Zasko-
Zieliriska et al., 2015). Only minor details were fine-tuned,
e.g. we added a test for distinguishing diminutive formant
function (Siudziiska, 2016) (not always connected with
sentiment polarity). Guidelines for adjectives have been
significantly revised. As adjective LUs in pIlWordNet have
mostly more fine grained meanings than those in dictionar-
ies, the annotator has to check whether he is working on the
appropriate LU, not, e.g., deviating accidentally to another
sense of the LU lemma. For this purpose annotators should



check and use collocations as a tool from prompting a par-
ticular meaning.

Step 1 Neutrality test for adjectives is related to word-
net structure of derivational relations for adjectives, non-
derived adjectives are analysed according to the noun pro-
cedure. Adjectives derived from adjectives are skipped in
Step 1. Those derived from verb and nouns are tested for
the derivation type and emotive aspects of their bases.
Step 2 Assignment of emotions and values: adjectives
derived from verbs by the suffix -alny (meaning ‘to be
able/possible to’) form a characteristic group of LUs. They
are not connected with emotions, but they are related to the
fundamental values: utility, futility, e.g. zmywalny ‘such
that, can be removed by washing’ in tatuaz zmywalny.
Step 3 Marking LUs as negative, positive or ambigu-
ous: four tests are applied: a congruence test, a discord
test, a test of collocation and a test of dictionary definitions
— formulated in a similar way to noun guidelines.

Step 4 Assignment of the sentiment polarity intensity:
grade forms of adjectives do not indicate the intensity
of sentiment polarity of the derivational basis, but they
show comparison, e.g., the suffix derivative -utki which ex-
presses that the described feature is not at its maximum, in
the lower part of a scale, and there may be something that
is even smaller than malutki ‘~very small’.

3.3. Statistics

The pilot described > 31,000 LUs (19,625 noun LUs
and 11,573 adjective LUs) in plWordNet 3.0 emo by emo-
tive annotation (Zasko-Zielifiska et al., 2015). From that
point we started the annotation process aiming at its ex-
pansion by complete emotive annotations (2+1) for around
100k more LUs. Some annotations done in the pilot project
included decisions of only one annotator and had to be
completed. We started adding emotive annotation to noun
LUs with focus first on these hypernymic branches that
are likely to include LUs with polarised sentiment. We try
also to distribute manual annotation across the network of
synsets in such a way that it will facilitate future automated
spreading of annotations. Recent statistics are presented in
Tab. 1. Only LUs annotated by two annotators are counted
as completed. This number includes also completed anno-
tations during the pilot project. As annotators are mixed
in pairs and subsets of LUs are assigned to them in diver-
sified ways, a large number of LUs have received so far
only one annotation. As it was also the case in the pilot
project, more than half of the noun LUs are annotated as
neutral. However, only ~30% of adjective LUs are neu-
tral contrary to almost 60% in plWordNet 3.0 emo. This
difference can be caused by a much broader coverage of
noun LUs, while adjective LUs were selected by (ZaSko-
Zieliniska et al., 2015) in a slightly accidental way.

As our annotators work completely independently, we
could measure the inter-annotator agreement (IAA) with
respect to the sentiment polarity using the Cohen’s Kappa
measure (Cohen, 1960), see Tab. 2. Due to the large num-
ber of annotators, and simplifying a little bit, we present
the agreement between the first and the second decision
registered in the system for LUs. LUs with at least one
annotation from the pilot project were excluded from this
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analysis. The observed IAA values, both, 0.78 for all deci-
sions and around 0.75 for different sentiment polarity val-
ues, are very high. The value for the neutral polarity is a
value for the decision: polarised vs non-polarised in fact.
It can show that the annotators are quite confident about
the neutrality of the LUs, but also it can be biased by the
fact that describing a LU as a neutral can be easier than by
other values. This issue needs further investigation. As the
neutral annotations dominate, we have calculated an esti-
mated TAA value for the marked LUs only, all LUs with
neutral tags were excluded. The obtained values are much
higher than for all decisions, so we can conclude that neu-
tral values do not increase artificially the general TAA.
Negative polarity values dominate in annotation:
33.84% vs 15.38% in Tab. 2. This correlates with the
observed dominance of the negative basic emotions, i.e.
76.48% emotions of noun LUs and 70.13% of adjective
LUs are negative. A similar dominance of words marked
negatively could be also observed in the dictionary of the
colloquial Polish language (Anusiewicz and Skawinski,
1996). For instance, if we compare two thematic fields of
this dictionary, namely: acting towards somebody’s harm —
enforcing some particular behaviours (id:2.3.2) and acting
towards somebody’s profit (id.: 2.3.3), we can notice that
the former includes 324 entries while the latter only 20.

4. Sense Selection for Annotation

The proposed and implemented linguistic method of
the emotive annotation for plWordNet seem to work well,
both in terms of the good IAA, as well as of promising
results of preliminary applications. Nevertheless, plWord-
Net emo is based on the work of a limited set of anno-
tators and it would be very informative to confront these
results with more experiments involving hundreds partic-
ipants. Project Sentimenti (see Ack.) aims at the devel-
opment of a system for emotive analysis of Polish. A hy-
brid combination of methods based on an emotive lexicon
and domain classifiers is planned. In order to decrease the
problem of word polysemy, the lexicon will be organised
around plWordNet LUs, not lemmas. 60,000 LUs of dif-
ferent PoSs will be selected for the controlled experiments
during which people will be asked to assign basic emotions
in the model similar to the Plutchik Weel of Emotions and
sentiment polarity. Each LU will be rated in a large-scale
survey by at least 50 different people to test whether the
perception of polarity is uniform or rather heterogeneous.

As 60,000 LUs is only a small subset of pIlWordNet
it is important to make proper selection. Firstly, several
methods for sentiment propagation in the wordnet network
were proposed, e.g. (Esuli and Sebastiani, 2006), and we
want to follow this kind of an approach. Thus, the selected
LUs must be later a good basis (a set of seeds) to prop-
agate the annotation to the rest of plWordNet. Secondly,
the selected 60k LUs must be also a good emotive lexicon
by itself, i.e. focused on LUs that are emotively marked
(i.e. not neutral), relatively frequent and evenly distributed
in the lexicon (plWordNet). Thirdly, we could have the
largest possible emotive lexicon, if pIlWordNet emo and
the experiment-based lexicon are complementary. In this
section we are going to present a method for the selection



PoS | #Comp | # Sing -S -W n +wW +s | amb
N 25919 | 18,574 | 16.62 | 14.64 | 51.59 6.05 | 4.23 | 6.87
Adj 14,817 5,392 | 14,87 | 22.59 | 31.39 | 15.03 | 7.50 | 8.62
All 40,773 | 24,002 | 15.89 | 17.95 | 43.18 9.79 | 5.59 | 7.60

Table 1: Sentiment polarity annotation of plWordNet 4.0 in progress (Comp — completed, Sing —one annotator only so far);
-S, -W, 0, +W, +s, amb (negative strong/weak, neutral, positive weak/strong, ambiguous) are shown in percentage points.

PoS All -S -W n +wW +s | amb
All 0.78 | 0.77 | 0.78 | 0.82 | 0.74 | 0.73 | 0.65
Mrk. | 0.84 | 0.80 | 0.84 -1 0.8 | 0.80 | 0.86

Table 2: Inter-annotator agreement (IAA), measured in
Cohen’s’ k, for different sentiment polarities: -s, -w, n, +w,
+s, amb (negative/positive vs strong/weak, neutral, am-
biguous). All describes agreement for all decisions, Mrk
—estimated IAA for marked LUSs only.

of LUs which tries to fulfil these contradictory objectives.

4.1.

Constraints imposed on the seeds will lead to the se-
lection of LUs with excellent properties for the annotation
process. On the other hand, the negative side is the loss in
the final number of collected units, thus obtaining the tar-
get number of LUSs requires relaxing the imposed restric-
tions. The mental effort of a human annotator to determine
the polarity of words / senses is not uniform, and may de-
pend on the individual linguistic skills of the annotator and
his initial knowledge in particular domains. The use of
selection constraints should guarantee a reduction in time
and effort spent on making decisions.

Our first limitation, freqsq,¢, is simply based on the
lemma frequencies, to select LUs that are more common.
LUs with a higher frequency are selected first. We may
also reject the units, if they have significantly low fre-
quency, below the acceptable threshold.

Propagated polarity values are strongly influenced by
selected seeds, thus our constraints should be also closely
related to the propagation process. Polarity propagation
uses label propagation algorithm. Labels are spread itera-
tively among instance graph, to acquire the final labelling
of all nodes. Iterative labelling is sensitive to the update or-
der of nodes, and the propagation error is a composition of
intermediate errors accumulated in each iteration. We be-
lieve, that limiting the number of required iterations has a
positive impact on reducing the final error. To obtain a high
coverage of the lexicon in a limited number of iterations,
a degreeg,+ constraint was introduced. This restriction
prefers LUs with relatively higher degree in the graph, so
we could easily propagate in few iterations.

The importance of nodes can be also determined in
terms of decision uncertainty. Uncertainty about the deci-
sion is partially dependent on the structure of the emotive
graph. It is difficult to accurately assess the polarisation to
nodes, in a places with a complex link structure and vary-
ing polarity of neighbours. For this purpose, a measure
of emotive entropy was used. To calculate polarity entropy
for all synsets, we applied simple preliminary propagation:

Constraints and Final Selection Criteria
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1. Initialise polarity labels for seeds in the graph,

. Apply filters to the seeds and arrange the nodes ac-
cording to the constraints,

. For each node iteratively update polarisation using the
polarity state of his neighbourhood,

. For every new node collect his neighbourhood - the
union of collected units forms a new seed set,

. If a new seed set is empty, the propagation ends, oth-
erwise repeat from step (2) on the new seeds.

Neutral units dominate the emotional units in our language,
which is also confirmed by our statistics on the existing
emotive annotation in plWordNet. This fact is the moti-
vation for imposing further restrictions on unit selection.
Therefore, we favour potentially emotive units to obtain
polarity balance before actual annotation.

The propagation scheme is based on relational label
propagation, with synchronous node updates. This prop-
agation procedure leads us to obtaining approximate po-
larization for the entire network. Preliminary propagation
may indicate potentially difficult places in predicting the
polarity, thus the manual annotation of such places will in-
crease the quality of the final propagation.

4.2. Selection Algorithm

Several constraints are based on a priori information
about polarity distribution in the network. Therefore, our
selection process is carried out in three steps:

1. Initialise with seeds of manually annotated LUs,

. Perform a preliminary propagation procedure, to label
entire graph with polarity values,

. Apply selection criteria to all nodes in the graph, re-
specting their order of execution.

Once the preliminary propagation is done, we select LUS
by applying our constraints in a specific order of execution:
(i) filter out units with low lemma frequency (ii) sort by
lemma frequency (iii) sort by unit degree - the number of
links in pIlWordNet graph (iv) sort by emotion entropy of
neighbours (v) balance positive, negative and neutral units,
with respect to order of units after sorting.

4.3. Evaluation

We used a task-based evaluation for our approach. To
measure the quality of selection, we applied our polarity
propagation method for plWordNet graph, using selected
LUs as seeds. To compare the results, we used manu-
ally annotated LUs as a Gold Standard, and performed for
them a full propagation over plWordNet. The result la-
belling was used to compare propagation performance be-
tween randomly generated seeds and seeds generated with



Sel. Type | P-Neg | P-Neu | P-Pos | R-Neg | R-Neu | R-Pos | F-Neg | F-Neu | F-Pos
Random 0,696 | 0982 | 0,459 | 0,661 0,980 | 0,567 | 0,676 | 0981 | 0,499
Criteria 0,683 | 0,986 | 0,540 | 0,733 0,981 | 0,666 | 0,705 | 0984 | 0,590

Table 3: The averaged precision, recall and F-measure for full propagation in plWordNet, with respect to polarity classes -
positive (P/R/F-Pos), neutral (P/R/F-Neu) and negative (P/R/F-Neg) polarity.

the criteria-based solution. The following selection crite-
ria were applied: (i) frequency filter - filter out units with
corpus frequency lower than 1000, (ii) sort (desc.) by unit
degree - degree in range <1-12>, (iii) sort (asc.) by po-
larity entropy - this was reversed, to reject uncertain units,
because they have negative impact on propagation results
(iv) and polarity balance - 40% of positive units, 40% of
negative and 20% of neutral. The initial seed set consisted
of 25000 units, mapped to their synsets. To make a fair
comparison between random and criteria-based selections,
a test set for evaluation should not contain any node from
the initial seeds. Full propagation results are in Tab. 3.

5. Further Works

plWordNet 4.0 emo will be completed and published
on open licence by June 2018. The target size is more
than 130k LUs with manual emotive annotation from all
PoS. We presented an intermediate version of almost 64k
LUs manually annotated in way expressing high Inter-
annotator Agreement. Next, the annotation will be au-
tomatically spread to the rest of plWordNet. In parallel,
the experiment-based emotive lexicon in the Sentimenti
project will be built. The proposed automated selection
method of LUs will be used to select LUs for the experi-
ments. plWordNet descriptions of all selected LUs will be
supplemented with possibly missing glosses and use exam-
ples, but not with emotive annotations, because we expect
still to achieve some complementarity. We need also to
solve the problem of appropriate prompting of LUs to the
experiment participants, i.e. to find a way in which a cer-
tain meaning of a lemma is clearly targeted.
Acknowledgments Co-financed by the Polish Ministry of
Education and Science, CLARIN-PL Project and by the
National Centre for Research and Development, Poland,
grant no POIR.01.01.01-00-0472/16 — Sentimenti (http:
//w3a.pl/projekty/).

6. References

Anusiewicz, Janusz and Jacek Skawinski, 1996. Stownik
polszczyzny potocznej. Wroctaw.

Appel, Orestes, Francisco Chiclana, Jenny Carter, and
Hamido Fujita, 2017. Successes and challenges in de-
veloping a hybrid approach to sentiment analysis. Ap-
plied Intelligence.

Baccianella, Stefano, Andrea Esuli, and Fabrizio Sebas-
tiani, 2010. Sentiwordnet 3.0: An enhanced lexical re-
source for sentiment analysis and opinion mining. In
Proc. of the 7th Conf. on Language Resources and Eval-
uation. ELRA.

Carrillo de Albornoz, Jorge, Laura Plaza, and Pablo
Gervids, 2012. SentiSense: An easily scalable concept-
based affective lexicon for sentiment analysis. In Proc.
of the 8th Conf. on Language Resources and Evaluation.

193

Cohen, Jacob, 1960. A coefficient of agreement for nom-
inal scales. Educational and Psychological Measure-
ment, 20(1):37-46.

Esuli, Andrea and Fabrizio Sebastiani, 2006. SentiWord-
Net: A Publicly Available Lexical Resource for Opinion
Mining. In Proceedings of Sth Conference on Language
Resources and Evaluation LREC 2006.

Fellbaum, Christiane (ed.), 1998. WordNet — An Electronic
Lexical Database. The MIT Press.

Haniewicz, K., W. Rutkowski, M Adamczyk, and Monika
Kaczmarek, 2013. Towards the lexicon-based sentiment
analysis of polish texts: Polarity lexicon. In C. Bidicd,
Ngoc Thanh Nguyen, and M. Brezovan (eds.), Compu-
tational Collective Intelligence. Technologies and Appli-
cations: 5th Int. Conf., ICCCI 2013, Craiova, Romania,
2013, Proceedings. Springer, pages 286-295.

Haniewicz, Konstanty, Monika Kaczmarek, Magdalena
Adamczyk, and Wojciech Rutkowski, 2014. Polarity
lexicon for the polish language: Design and extension
with random walk algorithm. In J. Swiatek, A. Grzech,
P. Swiatek, and J. M. Tomczak (eds.), Advances in Sys-
tems Science: Proc. of the Int. Conf. on Systems Science
2013 (ICSS 2013). Springer, pages 173-182.

Maziarz, Marek, Maciej Piasecki, Ewa Rudnicka, Stan Sz-
pakowicz, and Pawet Kedzia, 2016. plwordnet 3.0 — a
comprehensive lexical-semantic resource. In N. Calzo-
lari, Y. Matsumoto, and R. Prasad (eds.), Proc. of COL-
ING 2016, 26th Inter. Conf. on Computational Linguis-
tics. ACL.

Maziarz, Marek, Maciej Piasecki, and Stanistaw Szpakow-
icz, 2013. The chicken-and-egg problem in wordnet de-
sign: synonymy, synsets and constitutive relations. Lan-
guage Resources and Evaluation, 47(3):769-796.

Plutchik, Robert, 1980. EMOTION: A Psychoevolutionary
Synthesis. Harper & Row.

Puzynina, Jadwiga, 1992. Jezyk wartosci [The language
of values]. Scientific Publishers PWN.

Siudzifiska, Natalia, 2016.  Formacje ekspresywne
we wspotczesnym  jezyku polskim (na przyktadzie
wybranych pospolitych nazw osobowych. Warszawa.

Strapparava, Carlo and Alessandro Valitutti, 2004.
WordNet-Affect: An affective extension of WordNet. In
Proceedings of the 4th International Conference on Lan-
guage Resources and Evaluation.

Zasko-Zieliniska, Monika, Maciej Piasecki, and Stan Sz-
pakowicz, 2015. A large wordnet-based sentiment lex-
icon for Polish. In R. Mitkov, G. Angelova, and
K. Boncheva (eds.), Proc. of the Conf. Recent Advances
in Natural Language Processing — RANLP’2015.



