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Abstract: The main objective of MT is to break the language
barrier in a multilingual nation like India. 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 F-Measure Metric for
English to Hindi for tourism domain. This work will help to
give the feedback of the MT engines. We may make the
changes in the MT engines and further we may revise the
study. We see that as we increase the number of references
there is improvement in our results.
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INTRODUCTION

India is a highly multilingual country with 22
constitutionally recognized languages. Still, 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. Therefore, Machine Translation
(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. 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.

The present research work aims at studying the
“Evaluation of Machine Translation Evaluation’s
F-Measure 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.

MATERIALS AND METHODS

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 samples are taken randomly from
the tourism domain in which we have the 15200 sentences
and from the health care domain in which we have the
10000 sentences. 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-
e Anuvadaksh

OBJECTIVE

The main goal of this work is to determine how well a
variety of automatic evaluation metrics correlated with
human judges. A secondary goal is to determine for which
the correlation of automatic and human evaluation is
particularly good or bad. 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 metric F-Measure, will be as MT
evaluating strategy for evaluation of Indian language
machine translation (EILMT) systems by comparing
the results obtained by this with human evaluator’s
scores by correlation study.

3. Tostudy the statistical significance of the evaluation
results as above, in particular is 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
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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.

3. XMLise the source and translated references for
use in automatic evaluation.

Description of Corpus

Domain Tourism

Source Language English
Target Language Hindi
No. of Sentences 1000
No. of Words 23000
No. of Human 3
Translation

No. of MT Engine 1

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: Internal problems dominated the
agenda for the next 30 years, as a series of governments
struggled to keep the economy, which was almost
completely destroyed as a result of the Pacific War, from
disintegrating.

Candidate Sentence:

ourdt ¥, gl gaeufad 3R FA= o & 3Haea 3l de
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S uiesae oifear & &

Reference Sentences:

R1- 3WTel 30 auf d@ TalvsT & 3wl GHEAT
HdiTa E), Jafeh Te & a5 Th WA FgEd
off 3 3rdcaedr & fufed @9 4 T o
for UTAfhe geg & TROTH FaeU IHT @ AE
g g gdr oAl

R2- 38 g IITTAT Pl g0 3@ & foIw THRI
& AT Aay e, 3 arer 30 gt & fow
HedRe AT 9 F A A 3R/SER A
@ o faufea e @ Pacific War &
gRuTAEasT qoiaar dag o =i oA

R3- 3wrel g auf & fow 3meae Taeame s
T gHAT T, FAITh BRI DI TH @l o
Hegarr, s ofafhes g & oRomeEasy
qUTd: AF @ T fifEfed o ¥ aE @
& forr dgy fomam|

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 following four
point scale for adequacy.

Score
o Ideal 1
e Acceptable 5
e Not Acceptable .25

e Ifacriterion does not apply to the translation 0

AUTOMATIC EVALUATION BY F-MEASURE
METRIC

We used F-Measure evaluation metric for this study. This
metric is specially designed for English to Hindi.
F-Measure metric, designed for evaluating MT quality,
scores candidate sentences by counting the number of
n-gram matches between candidate and reference
sentences. F-Measure 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 both. Metric is
designed from matching of candidate translation and
reference translations. We have chosen correlation
analysis to evaluate the similarity between automatic MT
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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 F-Measure
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 F-Measure Evaluation

scores
S. No. F-Measure Score
one no. three no.
two no. of
Human of of
reference
Eval. referenc s reference
e S
1 0.75 0.1286 0.1575 0.1575
2. 0.25 0.1814 | 0.1689 0.1865
3. 0.75 0.1917 0.2073 0.2472
4. 0.75 0.1352 0.1505 0.1679
5. 1 0.1336 0.1713 0.1868

In this way we also collect the individual scores of all the
sample sizes like 20, 60,100,200,300,500 and 1000
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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)-

63 a”
—1 _ i=1
£ =171 A 21)

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 F-Measure
metric means human evaluation with F-Measure for
sample size 20, 60, 100, 200, 300, 500 and 1000.

Table 2: Correlation ( o) values

O values
Sample three no.
Size | oneno.of | two no. of of
reference | references
references
20 .384 .399 410
60 141 151 .204
100 .071 .092 .106
200 .219 212 .260
300 216 199 232
500 116 .256 .256
1000 176 .256 176

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

153



ISSN: 2278 — 1323

International Journal of Advanced Research in Computer Engineering & Technology (IJARCET)

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 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-testis a  statistical test for ~ which
the distribution of  the test  statistic under the null
hypothesiscan  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

Z= 2 2
S S
&1, 22

r]l r]2

where X; and X, are the sample means, Sl2 and 822 are

the 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

Sample p-values
Size one no. of two no. of three no. of
reference references references
20 0.0001 0.0001 0.0001
60 0.0001 0.320 0.0001
100 0.0001 0.0001 0.450
200 0.0001 0.0001 0.0001
300 0.0001 0.0202 0.0162
500 0.2296 0.0069 0.0069
1000 0.0764 0.069 0.0754

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. Little wonder, then, that its environment is so rich.
2. French Guiana is also home to a colorful blend of
different cultural backgrounds.
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3. All this combined with rich historical and
archaeological past and enduring indigenous
cultures.

4. The country enjoys 500km of fine sandy beaches
on the Atlantic and the Rio de la Plata, woods,
hills, hot springs, hotels, casinos, art festivals and
numerous  opportunities  for sport and
entertainment.

5. First occupied by the French in 1764, the islands
were quickly ceded to Spain, which then ruled the
adjacent territory in Latin America.

Candidate Sentences:
1. UisT &1 oA, a9 St 30T gAiaRor safoT §Hg

3
2. Shot I3 faffiea aiepfas geqfErr & wia
fsor @ 3mara o §

3. |l Ig g Mfaefe IR quaras sgere iR
Rears Tl Tegpfaar & @1y gafed fear

4. U Wl 3R FARST & O o CIRBAT, Ugrst
3P HIRT g 3ealifed IR IR, 3N W IS
ATRIHT TG del 00 Tl Pl 3HTefeq Urd dHdr
3

5. 1764 & % gRT Ugen fAGR forar srrgal w0
&1 foagds div G 1 & ot dfed @R &
Helddd Uid Pl dd aae fmam

RESULTS

In the domain tourism there is significance difference
between the average evaluation score of human with F-
Measure at 5% level of significance and for the sample
size 20. There is highest correlation between the
evaluation score of human and F-Measure for MT engine
Anuvadaksh.

We see that as we increase the number of
references there is improvement in our results. In Table 2
(Correlation ( p ) values) correlation value for F-

Measure is .399 and .410 these values are for sample size
20 and for two and three number of references which is
significant at 5% level of significance. A similar result is
seen in the case of sample size 60, 100 and 200 for two
and three no. of references. But for the sample sizes 500
and 1000 value of correlation is .256 for two no. of
references which is insignificant on the given level of
significance. From the analysis on the basis of z-test used
for the significance test of human evaluation and
automatic evaluation we obtain the following important
point; in the domain tourism there is significance
difference between the average evaluation score of
human with F- Measure at 5% level of significance and
for the some sample sizes.

CONCLUSION
This work will help to give the feedback of the MT
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engines. In this way we may make the changes in the MT
engines and further we may revise the study. 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, or rather, can be expected to be judged of high
quality by human evaluators. In this evaluating MT
evaluation metrics for English to Indian Language
machine translation work, we developed the tool SEMTE
which is good enough according to the results obtained.
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