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Abstract

This paper describes an electronic variant of
popular word game Alias where people have
to guess words according to their associations
via synonyms, opposites, hyperonyms etc.
Lexical data comes from the Estonian Word-
net. The computer game Alias which draws in-
formation from Estonian Wordnet is useful at
least for two reasons: it creates an opportunity
to learn language through play, and it helps to
evaluate and improve the quality of Estonian
Wordnet.

1 Introduction

WordNet! is one of the most well-known lexico-
semantic resources which is not used simply as a
thesaurus for linguistic knowledge but also for
language technology applications of language
technology. Tony Veale has said that “WordNet
... has found myriad applications in the field of
natural language processing?” (i.e word sense
disambiguation, ontologies, wordnets for opinion
mining or sentiment analysis etc).

Estonian Wordnet (EstWN)? has grown quite
large in size and our team is consistently working
on the wordnet quality improvement. Since it is
fairly complicated to revise concepts and their
semantic relations manually (even one-by-one),
automatic or semi-automatic ways for checking
and discovering errors are preferred. For check-
ing the consistency of EstWN different test pat-
terns (Lohk 2015), also word frequency lists and
corpora were used. One of the possibilities is to
use gamification in language learning, namely a
word explanation game called Alias. The Estoni-
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an computer game Alias* uses nouns, verbs, ad-
jectives and adverbs present in EStWN®. In this
paper we describe firstly how Alias is compiled
and secondly, how it helps to improve the quality
of EstWN. Although the data for learning lan-
guage is quite useful and interesting, it is not the
primary focus of this paper.

2 Estonian Wordnet

When setting up the Estonian WordNet we fol-
lowed the principles of Princeton WordNet and
EuroWordnet®. EstWN was built as a part of the
EWN project (EuroWordNet-2 from the begin-
ning of January 1998) and thus used the exten-
sion method as a starting point. It means that
Base Concepts from English were translated into
Estonian as a first basis for a monolingual exten-
sion. The extensions have been compiled manu-
ally from Estonian monolingual dictionaries and
other monolingual resources (like frequency lists
from Corpora of Written Estonian’).

EstWN includes nouns, verbs, adjectives and
adverbs; as well as a set of multiword units. The
database currently (September 2015; version 72)
contains approximately 75 000 concepts (within
more than 95 000 words) which are connected
with approx 210 000 semantic relations and work
is still in progress.

3  Design of the computer game Alias

Based on Princeton WordNet a game for word
sense labeling has been created (Venhuizen et al
2013)8. Since obtaining gold standard data for
word sense disambiguation is costly, they are
using gamification for collecting semantically
annotated data. Another game that uses Princeton
WordNet is an on-line questions game Piclick®.
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This is an implementation of twenty questions
game, where one person thinks of a concept
while the other asks him a series of yes/no ques-
tions and attempts to guess what his partner
thinks of (Rzeniewicz and Szymanski, 2013).

One of the computer games which uses con-
cepts and relations between these concepts is
called word explanation game Alias, where the
goal is to explain words to one’s partner using
different hints. These hints are typically defini-
tions, synonyms, antonyms, hyperonyms and
hyponyms etc, which are mostly present in
wordnet making it suitable knowledge base for
Alias’ game engine.

Alias as a computer game is designed to be
used by non-experts, non-linguists, and for play-
ers to play for fun. One of the main crowdsourc-
ing platform is Amazon’s Mechanical Turk,
where workers get paid. In Alias game it as-
sumed that contributors are awarded with enter-
tainment and players are challenged to win more
points than the computer.

The computer chooses a random word and
shows different hints which are supposed to help
a player guess the right words. For each word up
to 12 randomly chosen hints are given. Hints are
given to a player in sequence. If the player does
not guess the word by the last hint, the point will
be given to the computer.

Alias is written in PHP and it is web-based.
Considering the game’s architecture the EstWN
database is somewhat modified — Alias uses only
these synsets which have at least three hints to
show (synonyms or other semantic relations),
which in turn means, that at least three hints for a
player are assured.

3.1 Different levels of Alias

The EstWN contains of words, which have very
different usage frequencies and it can be quite
complicated to guess the words, which are rarely
used (mostly adverbs, i.e criss-cross) or domain-
specific (i.e grammatical categories in linguis-
tics, ablative case) for example. For this reason
words for Alias game are selected in comparison
of the word frequency lists from the Corpus of
Written Estonian®® and only these words from the
synsets that belong to the frequency list are se-
lected for playing. Following Table 1 shows the
numbers of words per word classes of different
levels in Alias game. Words are selected as fol-
lows: words from EstWN which are also in the
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list of most frequent words, this means that con-
junctives and pronouns are left out from the fre-
guent words, since they do not exist in EStWN.
Also, only one member of the synset is taken
from the frequent words list, for example if both
synset members are in the frequency list (‘kid’
and ‘child’) then only the first is chosen.

Table 1. Numbers of words of different levels in
Alias game

Beginner | Intermediate | Expert

(selected (selected (selected
from from 5000 from

1000 frequent 10000
frequent words) frequent

words) words)
Nouns 333 1654 2863
Verbs 161 583 883
Adjectives 56 315 528
Adverbs 99 251 384
All 649 2803 4658

Based on that information there are three dif-
ferent levels: beginner level contains of 649
words (selected from 1000 frequent), intermedi-
ate level contains of 2803 words (selected from
5000 frequent) and expert level of 4658 words
(selected from 10 000 frequent). Homonyms are
connected, the word bank, for example, displays
hints from the meanings of both institution and
natural object.

3.2 Questions for Alias

There are 55 different types of semantic relations
present on Alias game (as it is in EStWN). In ad-
dition also definitions and example-sentences are
used. Every type of semantic relation is related to
a certain sentence template, which is presented to
a player. The sentences should be simple in the
sense that an average user is supposed to under-
stand the questions that present different seman-
tic relations.
Here are presented some of the sentence tem-
plates which Alias uses for questions:
e antonym — It’s opposite for ___ (for ex-
ample “It’s opposite for a man”)
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o fuzzynym — It’s somehow related to
(for example “It’s somehow relat-
ed to the word elegance”)

Similarly to original board game Alias the
computer game also asks words in dictionary
form — nouns in nominative and verbs in infini-
tive form.

Estonian language is rich in compound words
and in EstWN many hyponyms contain of their
hyperonym as the second part of the compound
word.

1. For example: one type of kaabu ‘hat’ is
vilt+kaabu ‘trilby hat’

If the compound word consists of the word
that is currently guessed, the similar stems of the
words are removed (see example 2). The same
rule applies also in the original board game.
Since Estonian is rich in cases, persons and in
inflectional system, then it is quite complicated
to find the word with the similar stem. The mor-
phological analyzer ! is used to compare the
lemmas in hint to the lemma of the asked word.
If they match, then the similar stem is replaced
with a gap.

2. For example:
Question:
See on teatud liiki Gunapuu.
This has a type of appletree.
is replaced
See on teatud tiiiipi Ouna
This has a type of apple
Answer: Puu (Tree)

Question:
You can use this word like that:
Bring back my pony to me
is replaced with
Bring __ my pony to me
Answer: Back

4 Some statistics from play log

Since the December 2014 Alias is played 664
times. During these games, 2571 words have
been asked, it means that average 3,87 words per
game are guessed. As the Table 2 shows, the cor-
rectly guessed words percentage differed largely
across different semantic relations and defini-
tions or examples used.

All the semantic relations present in EstWN
are also used in Alias. Of course there are some
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relations in EstWN, which are not so frequent —
role_instrument or has_mero_member for exam-
ple, which means that they are also asked less
frequently during the game. Table 2 states that
the top-guessed relation is role_instrument even
though it occurred only 5 times, so we can say
that it is not statistically so important as defini-
tions and antonym relation for example.

Groups (as  group_role,  group_xpos,
group_holo, group_involved, group_derive) are
connected in table because they share the same
sentence template for hints. These sentence tem-
plates will be changed in the next version of the
game.

5 Discussion

George Miller, as a psycholinguist was interested
in how the human semantic memory is organized
(Miller 1998), which type of relations are most
typical between words and concepts.

In addition to (psycho)linguistic tests, some
conclusions/inferences can be drawn using log
files of game Alias as well. Results give us feed-
back which relations are clear, which are too
fuzzy or too general or just too strange. For ex-
ample: migration involved_location residence,
abode. Piek Vossen’s (2002) test for loca-
tion_involved relation is:

(A/an) X is the place where the Y happens.
So, it is obvious that relation between migration
and residence needs to be corrected in EstWN.

As you can see from the Table 2, there is a
slight difference between guessing hints contain-
ing of hyperonyms (7.2%) and hyponyms
(9.1%), the latter shows slightly better results.
Hyperonyms might be too general, they might
have multiple hyponyms, for example ‘to run —
to move’. While giving a hyponym as hint, for
example ‘to run — to sprint’, opens the meaning
of the word more precisely.

Since fuzzynym-hints do not appear to be
very useful for players (only 7.1%), we can as-
sume, that the connections and associations pre-
sented by fuzzynyms are too vague. Some of the
fuzzynynms can be assigned to a more specific
semantic relation, for example ‘doctor’ and ‘ste-
toscope’ or ‘postman’ and ‘postbag’ which de-
note something that belongs to some certain pro-
fession. But, as we could see from the play logs,
there are many fuzzynyms completely distant,
for example ‘presentation’ and ‘evolution’,
‘painting’ and ‘education’ etc.

From the player’s perspective the definitions
(21.3%) and examples (18.2%) are one of the
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most successful hint for guessing the right word.
In many cases we can see from logs that various
hints with semantic relations do not help the
player, but definition and explanation — also even
if they are the first hints — are very informative.
This means that as a concept based database
EstWN needs to have clear definitions and good
examples to open the meanings of concepts.

The meaning of the word is quite well
guessed while hints present synonyms (here Var-
iants, 14.5% right answers) or antonyms (33.7%)
and near antonyms (9.0%) or near synonyms
(9.4%). It is intuitively simpler to guess for ex-
ample the word ‘kiss’ by its synonym ‘buss’ than
its hyperonym ‘touch’ or verb ‘to buy’ by its an-
tonym ‘to sell’ than its hyperonym ‘to acquire’.

Hints that contain of functional relations (i.e
role, meronymy) are usually very clear to a play-
er, of course these indicate to concrete objects.
The role-relation can connect both nouns to
nouns and nouns to verbs. For example the verb
‘to run’ has been guessed by its role agent ‘run-
ner’ but not by its hyperonym ‘to move’.

The logs from beginner and even intermediate
level can indicate to problems of the main vo-
cabulary, for example for a question: this is near
synonym for the word ‘swamp bridge’ the cor-
rect answer should be ‘road’. Of course this near
synonym link is not correct and should be re-
vised also in EstWN.

In many aspects this game reflects that the as-
sociations of words/concepts are free and arbi-
trary in human minds. For example, illegible
(sloppy, quickly written) handwriting can remind
us the doctors’ style of handwriting. But still it is
possible — if considered carefully and thoroughly
— find a certain system, which is similar to the
one Georg Miller started to create a model of the
human mental lexicon. In ,,On wordnets and rela-
tions* (Piasecki et al 2013) is mentioned that
forming a synset (in the sense of wordnet) is a
quite difficult task and has been largely left to
the intuition of people who build wordnets.
Game gives us a chance to check how similar the
compilers intuition is to a player’s intuition.

6 Conclusion

The play logs contain of valuable information for
a lexicographer and using this for improvement
of EstWN is quite a new approach. The EstWN
has benefited from the Alias game in many ways.
Firstly it was possible to determine completely
false synsets and/or the non-suitable semantic

relations. Secondly it was possible to correct
some of the semantic relations. Thirdly some of
the definitions were improved and made more
precise. The correction work has grown more
systematic, since more log files have become
available. As an addition to revising and correct-
ing synsets and their relations it was interesting
to observe which hints were more informative to
players than the others. It gives us good feedback
if there is any semantic relation too general, too
narrow or just too vague.

Not less important is the value to Alias game
and it working principles. If studying the logs
more thoroughly it is possible to improve the
quality of Alias, for example how to choose con-
cepts, how to sort, choose, form and present hints
etc. This game is adjustable for every language
which has their own wordnet.

Researchers of Polish Wordnet (Maziarz et al
2013) have said that “Synonymy is intended as
the cornerstone of a wordnet, hypernymy — its
backbone, meronymy — its essential glue”. After
analyzed the log files of Alias-game we can say
that traditional definitions and antonyms are
clearer to a player with no linguistic background.
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Table 2. Results of playing by different relations

Relation Occurence Right cases Right cases (%) Wrong cases
role_instrument 5 3 60.0% 2
role_agent 17 7 41.2% 10
antonym 86 29 33.7% 57
causes 18 6 33.3% 12
has_holo_madeof 23 6 26.1% 17
DEFINITION 1390 296 21.3% 1094
is_caused_by 31 6 19.4% 25
EXAMPLE 1136 207 18.2% 929
group_role 41 6 14.6% 35
VARIANTS 1597 232 14.5% 1365
has_mero_member 7 1 14.3% 6
has_mero_madeof 7 1 14.3% 6
has_meronym 26 3 11.5% 23
has_mero_part 36 4 11.1% 32
has_holo_member 18 2 11.1% 16
group_involved 42 4 9.5% 38
near_synonym 577 54 9.4% 523
has_hyponym 2123 194 9.1% 1929
near_antonym 200 18 9.0% 182
group_holo 60 5 8.3% 55
has_mero_location 12 1 8.3% 11
role_location 13 1 7.7% 12
has_hyperonym 994 72 7.2% 922
has_xpos_hyponym 152 11 7.2% 141
fuzzynym 622 44 7.1% 578
group_xpos 313 19 6.1% 294
state_of 84 4 4.8% 80
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be_in_state 45 2.2% 44
is_subevent_of 4 0.0% 4
has_mero_portion 2 0.0% 2
has_holo_portion 2 0.0% 2
role_target_direction 1 0.0% 1
has_subevent 1 0.0% 1
role_manner 1 0.0% 1
has_holo_location 0 0.0% 0
belongs_to_class 0 0.0% 0
group_derive 0 0.0% 0
role_source_direction 0 0.0% 0
has_instance 0 0.0% 0
role_direction 0 0.0% 0




