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Although machine translation (MT) has been developed for many decades, none of the current MT
systems seems to have improved the translation quality that satisfies human’s requirements. The avail-
ability of large corpora and developed automatic corpus-based methods makes it possible to reduce one
bottleneck of MT, that is, the lack of knowledge. The recent rapid development of the Web makes it an
extremely large and valuable data source. In this thesis, we are mainly focusing on the two problems

that are, whether the Web is a useful corpus and how to acquire translation knowledge from the Web.

Our work evolved from a pilot study of “Web as corpus.” In the study, we investigated several
questions. They are “Is the Web a corpus?” , “How can we obtain N-gram counts from the Web?” ,
“How is the Web N-gram coverage?” , “How much is the indexed size of the Web?” and “Is the Web
data perfectly normalized?” We knew some certain advantages of the Web. It is much larger and has
better N-gram coverage than normal corpora. The content of the Web is constantly changing. Simple
Web counts of N-gram have been proved to be useful for MT tasks. However, there are also several
disadvantages. There is lots of noise data on the Web and the current search engines are reported to be
not always stable and accurate. The Web data is also proved to be not perfectly normalized. Therefore,
the Web estimates are obviously useful, but should be used with caution.

In this thesis, we combined the Web with several traditional approaches to resolve three MT routine
tasks. The first is detection of the countability of English compound nouns. Knowledge of countability
of nouns is very important in MT. Although, many approaches have been proposed for leaming the
countability of individual nouns, until recently, little attention has been given to the countability detec-
tion of compound nouns. The number of compound nouns is so large that it is impossible to collect all
of them in one dictionary. Espeéially relatively new words have not yet reached any current dictionary.
Thus using the Web-scale and constantly updating data is proved be a viable alternative to avoid the
sparseness problem from normal corpora. We classified compound nouns into three classes: count-
able, uncountable, plural only. To detect which class a compound noun is, we proposed some simple,
viable N-gram models whose parameters’ values (Web counts) can be obtained with the help of Web
search engine Google. Such Web-based models as filters were proved to be useful for improving the
performance of the limited general rules of countability detection.
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Web counts have better N-gram coverage, but can be expected to contain noise introduced by a
number of sources. On the other hand, corpus counts are much less noisy, but sparser than Web
counts. Therefore, an interpolation scheme of combining the Web and a normal corpus estimate was
proposed. This interpolation model was employed in the resolution of the second task addressed in
our work that is correction of article errors in MT. The article selection is to decide when to use a
(an), the, or zero article at the beginning of a noun phrase (NP). It is a complex problem in translation
result generation in MT when source text is written in some languages, such as Chinese and Japanese,
which do not have any articles or mark the countability. In our work, we considered articles and their
headwords together and put them into 5 forms because determining an article is largely depended on
the singular/plural form of its headword in this phrase. We assume that the article form with largest
occurrence probability is most likely correct given a certain context. The occurrence probabilities can
be obtained using the interpolation model combining the estimates of the Web and a corpus (BNC
in our work). We evaluated the performance of using the pure Web estimates, pure corpus estimates
and the interpolation model when given 4 different contexts. The interpolation model experimentally
showed the best performance when appropriate interpolation parameters were chosen. We achieved
a promising result on correction of article errors with much less parameters than those used in the

previous research.

Beside the two approaches of combining the Web with rules and a corpus, we also inyestigated an-
other possible scheme that incorporated the Web as a knowledge source into machine learning frame-
work. The third task addressed in our work is the resolution of zero-anaphora (ZA) in Chinese text. In
many natural languages, grammatical components that can be understood contextually by a reader are
frequently unexpressed for discourse fluency. This phenomenon is ZA. ZA resolution is very impor-
tant in MT. Since target languages such as English that cannot be adequately generated with omitted
expressions, the antecedent of the ZA in the source language must be identified and made explicit. A
learning classifier based on maximum entropy (ME) was proposed to determine whether a candidate
is the correct antecedent or not. In our original ME-based classifier, we employed 13 regular fea-
tures motivated by previous research. From the classification error analysis, our approach was found
to suffer from semantic problems, such as semantic ambiguity and the lack of semantic knowledge,
and these problems cannot be resolved using any current semantic dictionary. Two innovative fea-
tures were constructed for extracting additional semantic information from the Web. The additional
semantic information includes semantic consistency and the semantic relations of predicates. The val-
ues of the two features can be obtained by querying the Web using some patterns. We retrained and
tested the advanced classifier with the regular features and the two additional features. The two Web-
based features significantly improved the performance of classification. Our study showed the Web
as a knowledge source could be incorporated effectively into learning framework and significantly

improved the performance of the learning approach.

Although, the approaches proposed in this thesis are only crude, they are the first attempt of acquir-
ing various kinds of translation knowledge from the Web. And combining the Web as a knowledge

source with supervised methods is supposed as a promising direction, which we should currently purse.
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