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Abstract. Japanese Language is considered as one of the most difficult language to learn since it uses two
syllabary systems. This paper reduces ambiguity of an English text to Japanese Translation through context
detection. Microsoft Bing Translator provides the initial translation, semantic analysis by WordNet database
and pragmatic analysis through database query will be able to determine actual context of the word and
suggested word by a Japanese Expert based on the context of the English sentence. Measurement of
improvement of Microsoft Bing Translation against Microsoft Bing Translation with prototype was evaluated
through T-test resulted p-value of 0.000 and mean difference of the assessment of the respondents before and
after modification is -1.36 in favor of Microsoft Bing Translation with prototype. The prototype based on
identified thirty ambiguous words has lessened the ambiguity level found in Microsoft Bing Translator.
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1. Introduction

The generation of today is fascinated to learn Japanese language and mostly these enthusiasts are hooked
to Japanese cartoons — known as manga (comic books) and anime (TV series). Nowadays, around two to
three billion people watch anime, increasing the Japanese language enthusiast exponentially through the
years [1] Japanese Language is considered as one of the most difficult language to learn. It uses two
syllabary systems: katakana for loan words and emphasis, and hiragana for spelling suffixes and grammatical
particles. It usually took three times longer to learn Japanese than Spanish or French [2]. Through the years,
artificial intelligence advancement in machine translation becomes evident in Web Technologies. There are
several online language translators available such as Babelfish, Google Translate and Microsoft Bing
Translator [3]. More language learners rely on online language translator because of its portability and
accessibility, but there is still an issue of ambiguity as cited in the concept of natural language processing.

Majority Japanese cartoons enthusiast resort on using Microsoft Bing Translator to translate English text
to Japanese translation. Microsoft Bing Translator uses natural language processing to be able to perform
machine translation. It applies statistical translation engines rely on matching phrases in the translation
request with existing phrases in their database, these systems begin to fail when varied grammar structures
are used, that cause phrases to take on new meaning due to the rearranged word order. By employing
language specific parsing, dependency, and word alignment rules, Microsoft Bing Translator unique
approach engine is able to generalize word order in phrases to make them easier for statistical translation
engines to process, and then realign the output to match the grammatical intent of the original phrase [4]. The
study assessed the ambiguity level of Microsoft Bing Translation through 90 sentences comprised of thirty
(30) English words identified by Japanese cartoon enthusiast in three (3) different contexts. It shows some
discrepancies on Microsoft Bing Translation; some words are not taken into its proper context. Related
studies on machine translation shows pattern on how to perform such process as depicted on Sinhala to
English Language translation [5], Interactive Translation of Japanese to Korean [6] and An Implementation
of a Partial Parser in the Spoken Language Translator [7]. Natural Language Processing Framework on
Persian Language Laboratory established services requirements on machine translation from Persian to
English and vice-versa; and Persian WordNet [8]. The study aims to lessen ambiguity by creating an
ambiguous word detector. By targeting identified ambiguous word and replacing it with appropriate word
based on proper context, ambiguity reduction is attained.

The software will implement semantic analysis through WordNet database which will aid to identify if
the given word is a noun, verb, adjective and adverb. WordNet will aid in grouping English words into sets
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of synonmyns [9]. The pragmatic analysis through database query will be able to determine actual context of
the word and suggested word by a Japanese Expert based on the context of the English sentence. The
suggested word will replace the identified ambiguous word to reduce the level of ambiguity of Japanese
translation.

2. Research Design

The study will focus on reducing the ambiguity of Microsoft Bing Translator to translate English text to
Japanese through context detection. Initially, an evaluation of Microsoft Bing Translator’s accuracy to
translate and validate ambiguity issues is conducted by a Japanese expert. Japanese expert tested ambiguity
existence through set of ninety (90) sentences comprised of thirty (30) English words identified by Japanese
cartoon enthusiast in three (3) different contexts. Japanese translation generated was rated by Japanese
Expert either worst, bad, safe, better and best in numerical ratings from 1 to 5 respectively. If sentence is not
rated best, a suggested word is supplied by the Japanese expert based on the context of the English sentence.
The study assumed that the English text is grammatically error free.

Initially, an English text will be converted to Japanese translation by Microsoft Bing Translator and
simultaneously semantic analysis through WordNet database will help to identify if the given word is a noun,
verb, adjective and adverb. The pragmatic analysis through database query will be able to determine actual
context of the word and suggested word by a Japanese Expert based on the context of the English sentence.
The suggested word will replace the identified ambiguous word to reduce the level of ambiguity of the
Japanese translation. The rest of the sentence structure which is not identified as ambiguous word will
maintain the original Japanese translation performed by Microsoft Bing Translator.

3. Methodology

The study applies quantitative pre-test and post-test experimental research design which involves
measurement of the current status of Microsoft Bing Translator if ambiguity exists and determines the
improvement of Japanese translation through the developed prototype using statistical tools.

The proponent decided to employ convenient sampling to identify locale of the study. A legitimate
Japanese cartoon enthusiast organization is found in the University of the Philippines Los Bafbs with 90
members. Information is collected from entire UP Los Bafbs Japanese cartoon enthusiast using interview
and questionnaire. Respondents rely on English subtitle to be able to understand Japanese anime TV series or
if it is not available, online machine translation is their best alternative which is more affordable, accessible
and faster than to learn formally the Japanese language. The researchers identified thirty (30) ambiguous
words as cited by the Japanese cartoon enthusiast and constructed three (3) different contexts of each word.
A Japanese expert certified by International Language Institute was hired to assess Microsoft Bing
Translation if ambiguity exists and provide appropriate suggestion to improve the Microsoft Bing translation.

The researchers used Japanese expert evaluation as an assessment of Microsoft Bing Translator
ambiguity problem. After establishing ambiguity problem of Microsoft Bing Translator, two more Japanese
linguists were added to the pre-test assessment. A prototype was developed to help lessen the ambiguity by
detecting of one of the thirty (30) identified ambiguous word and replace it with a new word based on the
context of the sentence. Post-test evaluation was conducted by the Japanese experts to assess whether the
newly developed application can aid to lessen the level of ambiguity cited from the pre-test evaluation.

The detection and handling algorithm was implemented in Microsoft Studio C# relying on WordNet
database to implement semantic analysis and pragmatic analysis through database query will determine the
actual context of the word and suggested word by a Japanese Expert based on the context of the English
sentence. The prototype was designed to apply web services utilization of Microsoft Bing Translator API.

The Japanese experts rated each Microsoft Bing Translation either worst , bad , safe , better and best in
numerical ratings from 1 to 5 respectively. If sentence is not rated below best, a suggested word is supplied
by the Japanese expert based on the context of the English sentence. The suggested word will replace the
identified ambiguous word to reduce the level of ambiguity of the Japanese Translation. The rest of the
sentence structure which is not identified as ambiguous word will maintain the original Japanese Translation

performed by Microsoft Bing Translator.
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The pre-test and post-test results were gathered. Their respective means were computed and compared.
The t-test was computed to determine the significant difference between the means of two results. The
researchers applied statistical mean and t-test to analysis and interpret the collected data. Statistical Package
for the Social Sciences Software (SPSS) was used to perform the said statistical computation.

4. Results and Conclusion

Ninety (90) sentences comprised of thirty (30) English words in three (3) different contexts were tested
to Microsoft Bing Translator by the Japanese Expert. Table 1 shows average ratings collected by the
researchers of Microsoft Bing Translator on each word by the Japanese expert.

Table 1: Japanese Expert Evaluation of Microsoft Bing Translator Ambiguity

Word Average Rating Word Average Rating
1 Happy 4.00 16 Kill 2.67
2 Love 2.67 17 Throw 2.00
3 Good 2.33 18 Crack 2.00
4 Bad 2.67 19 Snap 233
5 Power 3.00 20 Tip 2.00
6 Strength 3.00 21 Grant 2.67
7 Force 3.00 22 Stage 2.33
8 Coast 3.33 23 Take out 2.67
9 Say 3.33 24 Jam 2.00
10 Pussy 2.00 25 Tap 2.00
11 Fall 2.33 26 Rat 2.33
12 Go 2.33 27 Bang 2.33
13 Drag 2.00 28 Body 3.00
14 Kick 2.00 29 Spot 2.00
15 Dead 2.33 30 Hack 2.00

Table 2: Average Ratings Range and Assessment Finding

Range Assessment Finding
1.0-1.4 Worst
1.5-24 Bad

2.5-34 Safe

3.5-4.4 Better
45-5.0 Best

Table 3: Summaries of Japanese Expert Findings

A?:s_essment Frequency Percentage
inding
Worst 0 0.0%
Bad 18 60.0%
Safe 11 36.7%
Better 1 3.3%
Best 0 0.0%
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Table 2 shows how the computed average ratings will be classified. Assessment finding is based on the
evaluation form constructed by the researcher. Based on the summaries of Japanese expert findings on Table
3shows Microsoft Bing Translator is capable to translate English Text to Japanese translation since no words
out of thirty (30) ambiguous words did not receive an average rating between 1.0 to 1.4 but still there 60% of
the average ratings were rated “Bad .

Following the Pre-Test Post-Test experimental design, the researcher used the initial evaluation of
Microsoft Bing Translator as the pre-test results and the evaluation of the ambiguity detection and handling
algorithm running with Microsoft Bing Translator as post-test results.

Fig. 1 shows Pre-Test and Post-Test average ratings collected by the researcher of Microsoft Bing
Translator and Microsoft Bing Translator with prototype on each word by the Japanese Expert and two (2)
Japanese Linguists.
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Fig. 1: Pre-Test and Post-Test Evaluation Result

Table 4 shows that the mean difference of the assessment of the respondents before and after
modification is -1.36 in favor of the post-test assessment. It implies that the Microsoft Bing Translator had
lessened the ambiguity after modification on the system has been made. The p-value of 0.000 implies that
this difference is significant.

Table 4: T-Test Result of Pre-Test and Post-Test

Ambiguity of Bing Translator
Mean .
Test N Mean Difference t-value p-value Interpretation
Pre-Test 30 2.24 o
-1.36 -15.13 .000 Significant
Post- Test 30 3.60
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6. Future Work

The pre-test results have proven the existence of ambiguity in the Microsoft Bing Translation of English
Text to Japanese language. However the implementation of ambiguity detection with handling algorithm
proves that the study has significantly improved the ambiguous part of the translations after a thorough post-
test study. The prototype is designed to work on a single sentence with grammatically error free, present
tense form and thirty (30) ambiguous words in three (3) different contexts. Future researchers can focus on
in-depth analysis on a more complex paragraph structure, incorporate past tense words in their data bank
which is presently unavailable in WordNet thus raising existing ambiguity detection and handling algorithm

to another level.
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The researcher highly recommends that the next study include additional words if possible, all
ambiguous words that work on every possible context leading to fattening databank ambiguous words
collection. Finally, researcher highly recommends a two-way ambiguity detector, Japanese-English and
English-Japanese ambiguity detection and handling algorithm including a Romaji translation for better
understanding of the words.
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