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Abstract

Many complicated techniques have been introduced to aid in computer processing of natural lan-
guages. While this is generally considered to be a difficult task, many approaches have ignored the
prevalent class of monolexical languages, or languages that consist of a single word. Here we present
some desirable properties of such languages and apply techniques for common NLP tasks.

1 Introduction

Current natural language processing techniques address many problems in human-centric languages, but
the community as a whole has ignored the class of monolexical languages, of which there are many. Our
goal is to highlight some salient properties of these languages in hopes of expanding the capabilities
of modern NLP software. While traditional approaches have assumed high language complexity, we
show in Section 2 that this class of languages is in fact easily recognizable by a computer using existing
techniques. We also extend current techniques to include monolexical languages in Section 3. Finally, in
Section 4, we illustrate the experimental results of some techniques applied to these languages.

1.1 Motivation

Most NLP models are needlessly complicated, thus creating a headache for those who implement them.
While these overwrought techniques appear to yield good results for languages such as French, English,
and Chinese, the community has largely ignored the equally important class of monolexical languages.
Monolexical languages have been recognized in many natural settings. A few well known examples include
the languages spoken by Pokémon, Nyan Cat, and Timmy Burch of South Park, Colorado (see Figure 1).
In addition to their prevalence, monolexical languages have many desirable properties which we discuss
in subsequent sections.

(a) Pikachu (b) Nyan Cat (c) TIMMAY!!!!!!

Figure 1: Examples of creatures with monolexical languages
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1.2 Definition of a Monolexical Language

A monolexical language is made up of sentences all using a single word only, which we call the basis
of the language. The sentences may contain punctuation characters, but we consider only terminal
punctuation, which is used to delimit the sentences. Depending on the language, the basis may appear
either capitalized or in all lowercase, but we also consider capitalization to be irrelevant, so all processing
is done by changing all strings to lowercase. Therefore, the formal definition of the set of all valid
sentences (without punctuation) is

∞⋃
i=0

{w( w)i},

where w is the basis of the language.

Figure 2: Domosaur in his natural habitat

In many cases, the basis of the language is eponymous with the creature that speaks it. One such
example is Domosaur, a language spoken by the creature Domosaur. Domosaur is a gentle creature who
was hatched from an egg, eats predominantly beef and potato stew, and is always seen in a dinosaur
costume. He is also known to become flatulent when he is nervous[1]. He currently resides in the Gates
building in Pittsburgh, PA. A photograph of Domosaur is depicted in Figure 2. His website can be found
at http://www.cs.cmu.edu/~srallen/domosaur.html.
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2 Monolexical Languages are Regular

Many attempts have been made to characterize natural languages using formalisms such as context-free
grammars. For most traditional languages, these attempts have been largely unsuccessful due to the
complexity of the language. In this section, we demonstrate that monolexical languages are not only
context free, but also regular. From Section 1.2, it is clear that all text in a monolexical language with
basis string b can be expressed using the regular expression

(b( b)∗(. ∪ ! ∪ ?) )
∗

(b( b)∗(. ∪ ! ∪ ?))

Now it remains to show that {b} is in fact regular. To illustrate this, we construct a deterministic
finite automaton for the basis of one example language, namely nyan. The DFA for {nyan} is shown
in Figure 3. The proof of its correctness is left as an exercise to the reader. This construction can be
trivially extended for other basis words.
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Figure 3: DFA for the language {nyan}. An accepting path is shown in red.

3 Applying NLP Tools to Monolexical Languages

In this section, we cover the application of some common natural language processing (NLP) techniques
to problems arising in monolexical languages.

3.1 Machine Translation

A great success of modern NLP has been machine translation, the automatic translation from one lan-
guage to another. While previous work, such as Google translate, has been popular, we have found
that translating both to and from a language to be unnecessarily complicated. With a simple relaxation
of the problem, we have developed an algorithim for the holy grail of machine translation: Universal
translation.

3.1.1 One-Way Machine Translation

Our algorithm translates from any language to a given monolexical language. It follows a two-stage
approach, outlined below.

1. Word alignment All words in the source language translate to the basis word in the target. This
generates a sentence in the monolexical language, S. Unfortunately, it is very difficult to translate
from monolexical languages to more traditional languages, as many words in monolexical languages
have ambiguous meanings.

2. Reordering In monolexical languages, there is an observed phenomena that all sentences are ordered
lexicographically. Therefore, after generating S, we sort the tokens in S. Our approach is as follows:
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(a) Generate all possible permutations of the set of strings in S.

(b) Score each generated permutation πi with the percentage of words in πi that appear in sorted
order

(c) Return arg max
πi∈Π

Score(πi)

Thus it is possible to perform one-way translation with 100% accuracy in O(n ·n!) time. Future work
could include improvement of the running time for this algorithm.

3.2 Sentiment Lexicon

The task of sentiment analysis is both vital and difficult. This well-studied problem has been the subject
of much research. For each monolexical language, and all possible sentiments, we present an algorithm
to generate a complete sentiment lexicon.

1. For each sentiment possible, add an entry to the lexicon mapping from the basis word to the
sentiment.

This generates a complete sentiment lexicon, which maps from each word in the language to its sentiment.

4 Experiments

4.1 Wordcloud

Wordclouds have become a popular way to represent the relative frequency of words in a set of strings.
They have also become a growing topic in computer visualization research. Using a large corpus of
available text, we have constructed a word cloud that represents the relative frequency of various words
in the language Domosaur. The word cloud is depicted in Figure 4

domosaur 

Figure 4: Word Cloud for Domosaur
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4.2 Topic Model

Topic models have been used for a number of purposes in NLP, from text classification to semantic
analysis. In a typical setup, a topic model learns a set of topics, where a topic is a set of semantically
related words. Documents can be modeled as being generated from one or more topics. For example, a
document about Pokémon could be generated from a topic containing words such as catch and pokéball.
Learning a topic model can be somewhat involved, and takes a non-trivial amount of time. When dealing
with monolexical languages, however, a topic model becomes much simpler and loses much of its needless
complexity. In this work, we learned a topic model for an example monolexical language, and present
the topics in Figure 5.

TIMMY

Figure 5: A topic for the language TIMMY

5 Conclusion

In this paper we have described how an array of well-studied NLP tools can be adapted for this important
class of languages. It is our hope that the techniques and results introduced in this work will create a
foundation for many subsequent systems and improvements to existing NLP software. Future work for
this field includes extensions to similar languages, such as oligolexical languages and empty languages.
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