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We understand larger textual units by combining our understanding of smaller ones.
The main aim of linguistic theory is to show how these larger units of meaning arise out
of the combination of the smaller ones. This is modeled by means of a grammar.
Computational linguistics then tries to implement this process in an efficient way. It is
traditional to subdivide the task into syntax and semantics, where syntax describes how
the different formal elements of a textual unit, most often the sentence, can be combined
and semantics describes how the interpretation is calculated.

In most language technology applications the encoded linguistic knowledge, i.e., the
grammar, is separated from the processing components. The grammar consists of a
lexicon, and rules that syntactically and semantically combine words and phrases into
larger phrases and sentences. A variety of representation languages have been developed
for the encoding of linguistic knowledge. Some of these languages are more geared
towards conformity with formal linguistic theories, others are designed to facilitate
certain processing models or specialized applications.

Several language technology products that are on the market today employ annotated
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phrase-structure grammars, grammars with several hundreds or thousands of rules
describing different phrase types. Each of these rules is annotated by features and
sometimes also by expressions in a programming language. When such grammars reach
a certain size they become difficult to maintain, to extend and to reuse. The resulting
systems might be sufficiently efficient for some applications but they lack the speed of
processing needed for interactive systems (such as applications involving spoken input)
or systems that have to process large volumes of texts (as in machine translation).

In current research, a certain polarization has taken place. Very simple grammar models
are employed, e.g., different kinds of finite-state grammars that support highly efficient
processing. Some approaches do away with grammars altogether and use statistical
methods to find basic linguistic patterns. These approaches are discussed in section 3.7.
On the other end of the scale, we find a variety of powerful linguistically sophisticated
representation formalisms that facilitate grammar engineering. An exhaustive
description of the current work in that area would be well beyond the scope of this
overview. The most prevalent family of grammar formalisms currently used in
computational linguistics, constraint based formalisms, is described in short in

section 3.3. Approaches to lexicon construction inspired by the same view are described
in section 3.4.

Recent developments in the formalization of semantics are discussed in section 3.5.

The computational issues related to different types of sentence grammars are discussed
in section 3.6. Section 3.7 evaluates how successful the different techniques are in
providing robust parsing results, and section 3.2 addresses issues raised when units
smaller than sentences need to be parsed.
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3.2.1 Morphological Analysis

In the last 10-15 years computational morphology has advanced further towards real-life
applications than most other subfields of natural language processing. The quest for an
efficient method for the analysis and generation of word-forms is no longer an academic
research topic, although morphological analyzers still remain to be written for all but
the commercially most important languages. This survey concentrates on the
developments that have lead to large-scale practical analyzers, leaving aside many
theoretically more interesting issues.

To build a syntactic representation of the input sentence, a parser must map each word
in the text to some canonical representation and recognize its morphological properties.
The combination of a surface form and its analysis as a canonical form and inflection is
called a lemma.

The main problems are:

1. morphological alternations: the same morpheme may be realized in different ways
depending on the context.

2. morphotactics: stems, affixes, and parts of compounds do not combine freely, a
morphological analyzer needs to know what arrangements are valid.

A popular approach to 1 is the cut-and-paste method. The canonical form is derived by
removing and adding letters to the end of a string. The best known ancestor of these
systems is MITalk’s DECOMP dating back to the 1960s (Allen, Hunnicutt, et al., 1987).
The MORPHOGEN system (Petheroudakis, 1991) is a commercial toolkit for creating
sophisticated cut-and-paste analyzers. In the MAGIC system (Schiiller, Zierl, et al.,
1993), cut-and-paste rules are applied in advance to produce the right allomorph for
every allowed combination of a morpheme.

IBy sub-sentential processing we mean morphological analysis, morphological disambiguation, and shal-
low (light) parsing.
























