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a normal (Gaussian) distribution N(m,) with me@ m zgnd
standard variation s, as it was supposed in [2]. The distribution
is actually a one-parameter one because under the assump.tlon
that the correspondence between glossaries 1s symmetrical,
parameters of location m and scale s are functionally related.
Each of them can be used as a measure of resemblance bet.weerl
the texts. Unlike lexical items bearing extralinguistic experience,
normally distributed statics for the syntactic words y will be

Qy) = i(y) - j()-

That is, the invariant characteristic of usage f01.' a full word is a
logarithm of ratio of its frequencies (or l'aI'lkS.) in the networlfed
texts whereas the comresponding characteristic for a connecting
word is a difference of such frequencies.

The word value measurement. To standardize the characteristic
of usage R(x) and make it independent of the frequency of the
word x and the resemblance of texts, let us transform it as

follows,
T(x) = abs [R(x) -m] / s

For instance, a word x can be considered as pertaining to the
core vocabulary if T(x) is lower then some chosen th_resho-ld for
any pair of networked texts. The sugg-estefi techmgue is too
tedious to be widely used unless in a simplified variant, but it
may be helpful to elucidate what is a basic vocabulary.

4 ABSTRACTS, QUALICO TRIER 1991

Paraphrasing before Translation:

On Machine Translatability and Sentence Complexity

Chao-Huang Chang® and Gilbert K. Krulee
Department of EECS, Northwestern University
e-mail: changch@eecs.nwu. edu

Extended Abstract

1 Introduction

Why is the development of a practical machine translation system (MT) such a difficult task? The
answer is perhaps that we expect too much. In this péper, we are proposing a new model of machine
translation based on the concepts of a sublanguage and of linguistic complexity. First, the sentences
of the input are classified into four categories in terms of ease of translatability from the most to the
least direct. Second, the translation complexity is defined as the maximum of three components:
lexical, syntactic, and semantic complexity. Accordingly, a rule-based Paraphraseris used to convert
a class of sentences, machine-translatable after paraphrasirg, into the class of machine-translatable.
It can be considered as a process of reducing translation complexity, converting the deviations from
the standard language, or handling the periphery as in the universal grammar formalism. We
suggest that to relieve the load of pre-editor, traditional machine translation system, and post-
editor, every machine translation system should include 2 paraphraser component.

-

2 Sublanguages

The concept of working within a sublanguage has considerable relevance for the development of
MT. Creating 2 MT system for a given sublanguage is much more practical thaﬁ for the full set
of possibilities for a given language. This important concept has been applied to research in text
processing by Sager [1972]; Kittredge and Lehrberger [1982); and Grishman 2nd Lehrberger [1986).

Lehrberger [1986] divides a sublanguage L’ of a natural language L into two parts: restrictions
on and deviations from the grammar of the standard language L,i4. According to the assumption,

“This research has been supported by the Industrial Technology Research Institute; Taiwan under a grant for
doctoral study to the author. The address for correspondence with the author is: 1915, Maple Avenue, #419-1,
Evanston, IL 60201, U.S.A. )
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any construct in a sublanguage that deviates from L,g can be paraphrased into L,q. He also
mentioned the difficulty of formalizing the paraphrasing in a principled way.

3 The Paraphrase-before-Translation Model

Based on the concept of sublanguage [Lehrberger, 1986], we are proposing a new traaslation ap-
proach as follows: The translating process is divided into 3 stages. First, paraphrase the input sen-
tence in the sublanguage S’ of the source language into the standard source language S,i4. The para-
phrasing may be an iterative process, reducing the lexical, syntactic, and/or semantic complexity of

" the sentence. Then, a normal translating module (for example, those systems in [Nirenberg, 1987,

Slocum, 1987]) translates the paraphrased sentence to standard target language T,4. Finally, an
optional refinement module can be used to generate the corresponding sublanguage T” of the target
language.

As an example, if we are developing a Chinese-to-English MT system to translate Chinese
News Headlines into English (an undergoing experiment), the sublanguage is first paraphrased into
standard Chinese. Then, the paraphrase is translated into standard English. Finally, an optional
module can be used to refine the version in standard English into the corresponding sublanguage,
i.e., English News Headlines.

Note that the so-called standard languages are not necessarily well-defined. For practical pur-
poses, we can take any existing MT system and let the source language sentences it can translate
acceptably be the standard source language and the corresponding output target language sentences
the standard target language. In other words, the parsing grammar and generation grammar rules
in the selected MT system define the standard source and target languages. The next step in the
development of this model is to classify sentences into four classes according to their translatability
as follows.

Class I: Machine Translatable without Paraphrasing

The machine translation systems currently available [Slocum, 1987] can be used to translate this
class of sentences successfully. Thus, Class I doesn’t include the (linguistically) difficult sentences
with unresolvable (lexical or structural) ambiguities, ellipsis, anaphora, metaphor, and so on. The
output sentences from computers should be (syntactically and semantically) accurate and intelligi-
ble. For these sentences there is a direct correspondence between the syntactic forms used in both
source and target languages.

Class II: Machine Translatable after Paraphrasing

The proposed PBT model is designed for handling Class II sentences. A sentence is first paraphrased
into an equivalent Class [ sentence. After that, we can simply use a currently available system to
translate it. To achieve the task, we need to develop a Paraphraser and a Paraphrasing Rulebase.
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