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Introduction to the Special Issue on Processing
Morphologically Rich Languages

T HE past decade has witnessed significant advances in
core speech and natural language processing algorithms

as well as a continual increase in the amount of linguistic
resources. As a consequence, speech and natural language pro-
cessing technology (including applications as diverse as speech
recognition, information retrieval, and text translation) is now
being applied to more languages than ever before. Many of
these languages, particularly those that have not been the focus
of major research and development efforts in the past, pose new
and interesting challenges for the standard approaches used in
these fields.

This special issue of the IEEE TRANSACTIONS ON AUDIO,
SPEECH, AND LANGUAGE PROCESSING focuses on morpho-
logically rich languages. Morphologically rich languages are
characterized by highly productive morphological processes
(inflection, agglutination, compounding) that may produce a
very large number of word forms (up to thousands) for a given
root form. The traditional approach of modeling each form as
a separate word leads to a number of problems for speech and
language processing applications, including large vocabulary
growth, poor language model probability estimation, higher
out-of-vocabulary rates, and inflectional gaps and word com-
pounding for machine translation.

Large-scale speech and language processing systems require
advanced modeling techniques to address these problems.
Morphology also plays an important role in addressing specific
issues of such as data sparseness, coverage, and robust mod-
eling not only for languages for which large data collections are
available, such as Arabic, German, Korean, Turkish, Czech, and
Finnish but also for limited- or even under-resourced languages
like Hungarian, Estonian, and Basque.

This special issue presents a set of papers spanning a variety
of speech and language processing applications highlighting the
challenges and providing solutions for dealing with the morpho-
logical complexity of the languages. The 12 papers appearing in
this special were selected from those submitted in response to
the Call-for-Papers. These papers attempt to address various re-
search problems with regards to rich morphology in more than
ten languages—which makes the special issue not only “mor-
phologically rich” but also “language rich.”

For the purpose of organization, we grouped the papers in
this special issue into 4 broad categories of 1) morphology in
speech processing, recognition and language modeling, 2) lin-
guistic annotation for handling morphological representation,
analysis, and tagging, 3) named entity recognition for morpho-
logically rich languages, and 4) learning and modeling of mor-
phology.

Morphological segmentation is the most dominant theme
shared across most of the papers with applications to speech
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recognition, language modeling, retrieval, and sentence seg-
mentation. In particular, Hirsimäki et al. studies the importance
of higher-order variable-length n-grams when language models
are trained over morphs instead of whole words on two highly
inflecting and agglutinative languages, Finnish and Estonian.
The problem of dealing with rich morphology for language
modeling is also addressed in the contribution of Ircing et al.,
who apply morphological tagging to reinforce the language
model probability estimates for the highly inflectional language
of Czech. Pellegrini and Lamel investigate a data-driven word
decompounding algorithm not only for language model but
also for acoustic units in speech recognition by enhancing an
existing segmentation (Morfessor) algorithm for the Amharic
language, which is an under-resourced morphologically rich
language. The fourth contribution by Arisoy et al. takes dealing
with morphology to next level in that they investigate different
morpheme choices for speech transcription as well as retrieval
for Turkish. By contrast, the next paper by Kingsbury et al.,
which describes a state-of-the-art large vocabulary speech
recognition system for Arabic, demonstrates that morpho-
logical variation in Arabic can largely be accommodated by
increasing the vocabulary size and treating each form as a
separate form. The problem of sentence segmentation for a
morphologically rich language is also addressed in a contri-
bution by Guz et al., with a factored hidden event language
modeling (fHELM), which can handle the rich morphological
information embedded in words.

A topic of emerging importance is developing tools and
methods for linguistic annotation, representation and analysis
for morphologically rich languages. The paper by Artola et
al., presents a general purpose Annotation Web Architecture
(AWA) for representing, storing and accessing the information
produced by diverse linguistic processors. AWA is designed
particularly for morphologically rich languages in mind (e.g.,
Basque), and it can represent and give easy access to complex
phenomena such as intraword structure, declension, derivation
and composition features, and so on. Another paper by Attia et
al., introduces an Arabic text annotation tool called Fassieh®.
This tool enables the automatic factorization of large Arabic
text corpora with respect to morphological decomposition,
PoS-Tagging, phonetic, and lexical semantics.

Two papers in the special issue focus on named entity extrac-
tion. In particular, Benajiba et al. address the problem of named
entity recognition in Arabic. The authors demonstrate how mor-
phology renders this task more difficult than in other languages
such as English. They compare three discriminative modeling
approaches in combination with feature selection and show that
named entity classifiers benefit from morphological features.

The same topic is also addressed by Zitouni et al., who
present a two-step mention detection and chaining system for
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Arabic based on use of weighted finite state transducers, and
use of morphological units.

Aside from the addressing challenges, rich morphology
brings about with regards to applications, two papers tackle
with a more fundamental problem of modeling morphology.
The first paper by Lee et al., presents three probabilistic
models for the analysis of Korean morphology. Contrary to
the previous approaches that depend on manually constructed
linguistic knowledge, the proposed three-model approach can
automatically acquire the complete linguistic knowledge from
annotated corpora. The second paper by Shalonova et al. intro-
duces an effective two-stage word decomposition approach that
learns morphology from small data sets.

The papers in this special issue of the IEEE TRANSACTIONS

ON AUDIO, SPEECH, AND LANGUAGE PROCESSING illustrate the
diversity of the challenges posed by rich morphology to the wide
area of speech and language processing, ranging from speech
recognition to machine translation, from data annotation to in-
formation retrieval—all addressing the different faces of the
same problem of handling rich morphology. Besides providing
solutions to some of the major challenges arising from morpho-
logical richness, the special issue also highlights the problems
the area of speech and language processing will continue to face
in the future with regards to handling of language morphology.

Putting together this special issue would not have been pos-
sible without the help of reviewers from a wide range of disci-
plines, whom we would like to thank for their thorough work
and valuable comments. We also would like to thank Mari Os-
tendorf, Helen Meng, and Kathy Jackson for their guidance and
help. Last but not least, we wish to thank the authors for submit-
ting their work to this special issue. As Guest Editors, we hope

you will find this special issue interesting and helpful in your
research.

Note to readers: Due to a scheduling error, the paper by
T. Hirsimäki et al. “Importance of high-order N-gram models
in morph-based speech recognition” (pp. 724–732), and the
paper by P. Ircing et al. “Using morphological information for
robust language modeling in Czech ASR system” (pp. 840–847)
were published in the May issue of the IEEE TRANSACTIONS

ON AUDIO, SPEECH, AND LANGUAGE PROCESSING (Vol. 17,
no. 4).
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