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Abstract: Evaluation of MT is required for Indian languages because the same MT is not works in Indian language as in European languages due
to the language structure. So, there is a great need to develop appropriate evaluation metric for the Indian language MT. The present research
work aims at studying the Evaluation of Machine Translation Evaluation’s NIST metric for English to Hindi for tourism domain using the output
of ManTra, a translation system. Machine Translation Evaluation has been widely recognized by the Machine Translation community. The main
objective of MT is to break the language barrier in a multilingual nation like India.
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INTRODUCTION

Indian languages are highly inflectional, with a rich
morphology, relatively free word order, and default sentence
structure as Subject-Object-Verb. In addition, there are many
stylistic differences. So the evaluation of MT is required for
Indian languages because the same MT is not works in Indian
language as in European languages. The same tools are not
used directly because of the language structure. So, there is a
great need to develop appropriate evaluation metric for the
Indian language MT.

English is understood by less than 3% of Indian
population. Hindi, which is official language of the country, is
used by more than 400 million people. MT assumes a much
greater significance in breaking the language barrier within the
country’s sociological structure. The main objective of MT is
to break the language barrier in a multilingual nation like
India. English is a highly positional language with rudimentary
morphology, and default sentence structure as Subject-Verb-
Object. The present research work aims at studying the
“Evaluation of Machine Translation Evaluation’s NIST Metric
for English to Hindi” for tourism domain. The present research
work is the study of statistical evaluation of machine
translation evaluation for English to Hindi. The research aims
to study the correlation between automatic and human
assessment of MT quality for English to Hindi. The main goal
of our experiment is to determine how well a variety of
automatic evaluation metric correlated with human judgment.

In the present work we propose to work with corpora in
the tourism domain and limit the study to English — Hindi
language pair. It may be assumed that the inferences drawn from
the results will be largely applicable to translation for English to
other Indian Languages. Our test data consisted of a set of
English sentences that have been translated from expert and
non-expert translators. The English source sentences were
randomly selected from the corpus of tourism domain. These
sentences are taken randomly from the different resources like
websites, pamphlets etc. Each output sentence was score by
Hindi speaking human evaluators who were also familiar with
English. It may be assumed that the inferences drawn from the
results will be largely applicable to translation for English to other
Indian Languages, as assumption which will have to be tested for

validity. We intend to be consider the following MT engine in our
study-

ManTra: C-DAC Pune has developed a translation system
called ManTra. The work in ManTra has to be viewed in its
potentiality of translating the bulk of texts produced in daily
official activities. The system is facilitated with pre-processing
and post-processing tools, which enables the user to overcome
the problems/errors with minimum effort. The strategy used
for translation is: NOT Word to Word; NOR Rule to Rule;
BUT Lexical Tree to Lexical Tree.

OBJECTIVE

The main goal of this work is to determine how well a variety

of automatic evaluation metrics correlated with human scores.

The other specific objectives of the present work are as

follows.

1. To design and develop the parallel corpora for deployment
in automatic evaluation of English to Hindi machine
translation systems.

2. Assessing how good the existing automatic evaluation
metrics NIST, will be as MT evaluating strategy for
evaluation of Indian language machine translation systems
by comparing the results obtained by this with human
evaluator’s scores by correlation study.

3. To study the statistical significance of the evaluation
results as above, in particular the effect of-

= size of corpus
= sample size variations
= increase in number of reference translations
Creation of parallel corpora: Corpus quality plays a
significant role in automatic evaluation. Automatic metrics can
be expected to correlate very highly with human judgments
only if the reference texts used are of high quality, or rather,
can be expected to be judged high quality by the human
evaluators. The procedure for creation of parallel corpora is as
under:
1. Collect English corpus from the domain from various
resources.
2. Generate multiple references (we limit it to three) for
each sentence by getting the source sentence
translated by different expert translators.
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3. XMLise the source and translated references for use
in Automatic evaluation
Description of Corpus

Source Target No. of No. of Name

Domain Language | Lan Sa e Senténces Human of MT
guag guag Translation | Engine

Tourism| English Hindi 1000 3 Mantra

For the corpus collection our first motive was to collect
as possible to get better translation quality and a wide range
vocabulary. For this purpose the first corpus we selected to
use in our study is collected from different sources. We have
manually aligned the sentence pairs.

In our study for tourism domain we take 1000
sentences. When the text has been collected, we distributed
this collected text in the form of Word File. Each word files
having the 100 sentences of the particular domain. In this work
our calculation will be based on four files- source file and
three reference files. Reference files are translated by the
language experts. We give the file a different identification.
For e.g. our first file name is Tr_0001_En where Tr_ for
tourism 0001 means this is the first file and En means this is
the Candidate file. We treat this as the candidate file. In the
same way our identification for the Hindi File is Tr_0001_Hi,
in this Hi is for the Hindi file and we have called this a
reference file. As we already mention that we are taking the
three references we named them reference 1(R1), reference
2(R2), reference 3(R3). In the study we take the candidate
sentence and the reference sentences, as shown below. For e.g.

Source Sentence: Guru Shikhar is the highest peak on the
Mount Abu which provides an excellent view of the whole
town.
Candidate Sentence: =Sl

T & FM TR W B
Swad R

St uee
RrEet

Reference Sentences:

RL:  J&A@T AHUC 3 A T 5t O & Sl @ Q
A T 3AH 7T W A AT ¥

R2: % FRIET AT3ve 37q - Fad S AT & S QY A B
3T 3 T YaTd Bl gl

R3: & @Y ABUE 37q W Fa8 a1 RN & 3 @
AT BT 3cPE 7T Yald Al ol

HUMAN EVALUATION

Human evaluation is always best choice for the evaluation of
MT but it is impractical in many cases, since it might take
weeks or even months (though the results are required within
days). It is also costly, due to the necessity of having a well
trained personnel who is fluent in both the languages, source
and targeted. While using human evaluation one should take
care for maintaining objectivity. Due to these problems,
interest in automatic evaluation has grown in recent years.
Every sentence was assigned a grade in accordance with the
four point scale for adequacy.
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AUTOMATIC EVALUATION BY NIST METRIC

We used NIST evaluation metric for this study. This metric is
specially designed for English to Hindi. NIST metric, designed
for evaluating MT quality, scores candidate sentences by
counting the number of n-gram matches between candidate
and reference sentences. NIST metric is probably known as the
best known automatic evaluation for MT. To check how close
a candidate translation is to a reference translation, an n-gram
comparison is done between hoth. Metric is designed from
matching of candidate translation and reference translations.
We have chosen correlation analysis to evaluate the similarity
between automatic MT evaluations and human evaluation.
Next, we obtain scores of evaluation of every translated
sentence from both MT engines. The outputs from both MT
systems were scored by human judges. We used this human
scoring as the benchmark to judge the automatic evaluations.
The same MT output was then evaluated using both the
automatic scoring systems. The automatically scored segments
were analyzed for Spearman’s Rank Correlation with the
ranking defined by the categorical scores assigned by the
human judges. Increases in correlation indicate that the
automatic systems are more similar to a human in ranking the
MT output. Statistical significance is an estimate of the
degree, to which the true translation quality lays within a
confidence interval around the measurement on the test sets.
A commonly used level of reliability of the result is 95%. To
reach at decision, we have to set up a hypothesis and compute
p-value to get final conclusion.

The present research is the study of statistical
evaluation of machine translation evaluation’s NIST metric.
The research aims to study the correlation between automatic
and human assessment of MT quality for English to Hindi.
While most studies report the correlation between human
evaluation and automatic evaluation at corpus level, our study
examines their correlation at sentence level. The focus in this
work is to examine the correlation between human evaluation
and automatic evaluation and its significance value, not to
discuss the translation quality. In short we can say that this
research is the study of statistical significance of the evaluated
results, in particular the effect of sample size variations.

So, firstly we take source sentences and then get these
sentences translated by our MT engine, here we consider the
Anuvadaksh. We have the different references of these
sentences. After doing this we do the evaluations of these
sentences human as well as the automatic evaluations and we
collect the individual scores of the given sentences considering
all the three references one by one. The following table shows
the individual scores of the five sentences (particular sentences
can be seen at the end of the paper) using different no. of
references.

Table 1: Human Evaluation and NIST Evaluation scores

S. No. | NIST Score

Human Eval. one no. of two no. of three no. of
reference references references

1. 0.75 0 0.0792 0.0792

2. 0.5 0.2221 0.2511 0.2511

3. 0.75 0.0695 0.1508 0.1508

4. 0.75 0.1464 0.1797 0.1797

5. 0.75 0 0.1394 0.1394
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In this way we also collect the individual scores of all the
sample sizes like 20, 60,100,200,300,500 and 1000 sentences.
After this we do the correlation analysis of these values. In
order to calculate the correlation with human judgements
during evaluation, we use all English—-Hindi human rankings
distributed during this shared evaluation task for estimating the
correlation of automatic metrics to human judgements of
translation quality, were used for our experiments. In our study
the rank is provided at the sentence level.

For correlation analysis we calculate the correlation between
human evaluation and automatic evaluations one by one by the
Spearman’s Rank Correlation method. The Spearman’s rank
correlation coefficient is given as (when ranks are not
repeated)-

e
— _ i=1
p=1 n(hz —1)

where d is the difference between corresponding values in
rankings and n is the length of the rankings. An automatic
evaluation metric with a higher correlation value is considered
to make predictions that are more similar to the human
judgements than a metric with a lower value. Firstly, we
calculate the correlation value in between the human
evaluation and automatic evaluation NIST metric means
human evaluation with NIST for sample size 20, 60, 100, 200,
300, 500 and 1000.

Table 2: Correlation ( o) values

O values
Sample

Size one no. of two no. of three no. of
reference references references

20 110 .360 .360

60 -.075 .017 .017

100 .060 .048 .048

200 407 .287 407

300 .376 274 274

500 .304 .245 .245

1000 274 .245 274

After calculating the correlation, we need to find out
which type of correlation is there between the variables and of
which degree and whether the values of the correlation are
significant.

ANALYSIS OF STATISTICAL SIGNIFICANCE TEST
FOR HUMAN EVALUATION AND AUTOMATIC
EVALUATION

Statistical significance is an estimate of the degree, to which
the true translation quality lays within a confidence interval
around the measurement on the test sets. A commonly used
level of reliability of the result is 95%, for e.g. if, say, 100
sentence translations are evaluated, and 30 are found correct,
what can we say about the true translation quality of the
system? To reach at decision, we have to set up a hypothesis
and compute p-value to get final conclusion that whether there
is any correlation between the human evaluations and
automatic evaluations. If yes, then what is the type and degree
of correlation? Also what is the significance of the correlation
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value? In this work we set the hypothesis that there is no
correlation between the values of human and automatic
evaluation. The p-value will provide the answer about the
significance of the correlation value.

A Z-test is a statistical test for which
the distribution of the test statistic under the null
hypothesis can be approximated by anormal distribution.
For each significance level, the Z-test has a single critical
value (for example, 1.96 for 5% two tailed) which makes it
more convenient than the Student's t-test which has separate
critical values for each sample size. The test statistic is
calculated as:

X1 — X2

Sz S?
B S
n, n,

where X; and X, are the sample means, S and S are the

7 =

sample variances, n; and n, are the sample sizes and z is a
quartile from the standard normal distribution.

Table 3: p-values of output of Anuvadaksh using different no.
of references

p-values
Sample Size one no. of two no. of three no. of
reference references references
20 0.0001 0.0001 0.0001
60 0.0001 0.0001 0.0001
100 0.0001 0.0001 0.0001
200 0.1977 0.1814 0.1977
300 0.2358 0.2033 0.2033
500 0.2643 0.2266 0.2266
1000 0.2451 0.2266 0.2451

Now on the basis of these values we conclude our
results like which type and degree of correlation is there
between the given variables and whether the correlation results
are significant. In the above example we have done all the
calculations by considering the single reference sentence and
in tourism domain using 5 numbers of sentences.

But in our research work we consider the different
references like 1, 2, 3 and we use the different sample sizes
like 20, 60, 100, 200, 300, 500, and 1000. We see whether the
results remains uniform for different sample sizes and different
number of references in particular domains.

For above calculation we used following sentences:
English Sentences:

1. The best way to experience the real magic of Thar
Desert, Rajasthan is with the help of Desert Safari.

2. Camel safari could be the best choice for the
adventure-seeking tourists moving around the
interiors of Thar Desert, witnessing the cities and
historical ruins of the city.

3. Sam Sand Dunes is a perfect tourist destination
known for the sunset and sunrise point.

4. Manvar Desert is best for the outdoor adventures and
excitement.

5. Bikaner is located to the north of Rajasthan popularly
known as a camel country.
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Candidate Sentences (translated by ManTra):

1. #EgE W F faw Jegar RIEN] Gl
IR AREY , O P OIT  FEAT
P FataH dAPT  AEdfad g

2. ¢ I TEE ST Uge  Aed
i i P A
HEEUS Gol , Gy
W T @R w AR ﬁ?%
gsel

3. @A F WRicsh
e SURT A &

4. AERT pirprl FEgE 3ol F o
GIES UM 3o 3R St

5. WY HAEIET uig &
A Fe U H PR e RED
3R

RESULTS

In the domain tourism there is significance difference
between the average evaluation score of human with NIST at
5% level of significance and this is for sample sizes 20, 60
and 100.

In Table 2 (Correlation ( p ) values) correlation

value for NIST is .110 and .360 these values are for sample
size 20 and for one and two number of references which is
significant at 5% level of significance. A similar result is seen
in the case of sample size 100 for all three references. But for
the sample sizes 200, 300, 500 and 1000 value of correlation
is insignificant on the given level of significance.

CONCLUSION

Corpus quality plays a significant role in automatic
evaluation. Automatic metrics can be expected to correlate
highly with human judgments only if the reference texts used
are of high quality. This work will help to give the feedback of
the MT engines. In this way we may make the changes in the
MT engines and further we may revise the study.
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