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Abstract

In this thesis we address the issues related to automatic evaluation of English to Hindi
translations. Although both the languages originated from the Indo-European family, both
have undergone many transformations over time due to regional/sub-regional influence. The
goal of this work is to develop an evaluation metric that is both meaningful and practically
useful. In order to achieve these goals, we follow the diagnostic approach that we term as

“factor-based evaluation” keeping in line with the latest MT terminology.

Machine translation evaluation (MTE) aims at evaluating translations obtained from machine
translation (MT) systems by generating a score for these translations. Although a lot of work
has been carried out in this direction for several decades, the MT research community is still
in the need of a globally acceptable metric. The existing metrics have faced a lot of criticism
as they neither consider words' relevance, nor do they provide any insights into error analysis.
Often these may be biased towards a particular MT strategy, and cannot provide any
interpretation for the scores generated by them. Moreover, performance of existing state-of-
the-art evaluation metrics varies with the language pair under consideration. This observation
is more pertinent with respect to translations involving languages of the Indian subcontinent,

due to significant differences between the source and the target languages.

As a first step we study the differences between these languages at the grammar level that are
important for MT. The next step in this direction is to find the applicability of available
diagnostic evaluation tools (DELiIC4MTand rgbF) for English to Hindi translations. We
propose the addition of phrase-level checkpoints, such as noun compounds (NCs), verb
particle constructions (VPCs), and named entities (NEs) on top of the existing PoS-based
checkpoints for evaluation of a translation. Further, we work to determine the most common

errors produced by the current state-of-the-art online MT systems for English to Hindi using

iv



an automatic tool, viz. Hjerson, along with manual examination. This study helps us establish
a preliminary set of error taxonomies for English to Hindi translation outputs. The error
taxonomy is categorized as word level, phrase level, and sentence level, apart from
preprocessing errors. The final evaluation score is computed by analyzing the preprocessing

errors and the errors at word level and phrase level.

In this work we also propose a novel set of linguistic and data-driven features for improving
and evaluating translations of phrase-based constructs, such as NCs and VPCs. We propose a
rule-based approach for determining the translation patterns for 2/3/4-word NCs using
semantic relations between the nouns of a noun compound. For the VPCs we formulate rules
for identifying them and generating their translation patterns based on the semantic

categories of the subject(s) and/or objects(s) in the sentence.

We finally propose an aggregation scoring formula to integrate scores from linguistic features
with penalty scores from human assessments. The penalty scores are computed by using
linear regression models built with the help of single classifier, and also an ensemble of
classifiers. The models consider all the errors in a translation and assign a weight or penalty
to each error. The score generated for a translation is computed as weighted sum of each error

Score.

To date manual evaluation is considered as the de facto standard for MT evaluation. Upon
comparing our results with human evaluations we found that the scores computed by the
proposed models correlated very well, and these models were capable of simulating the
human behavior to a significant extent. Although developed for English to Hindi, we feel this
statistics-based scheme will pave the way for development of metrics for other language pairs

too.
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