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Abstract

The development of a machine translation (MT) system is an extremely challenging task. Because human
languages are made up of both simple and complex words. Some words are differently translated depending on
their contextual meaning. Therefore, this is of high importance to consider world knowledge for an MT to be
able to perform the task of translation effectively. In this sense, MT also produces errors while performing the
task of translation. Consequently, measuring such errors of MT output helps us to identify types of errors and
subsequently enable us to improve its translation output efficacy. Hence, this study attempts to compare the
errors produced by Sampark and Google translators with reference to complex predicates (CPs) while
translating it from Hindi to Urdu language. Further, this paper is limited in nature in the sense that it examines
Hindi CPs output in Urdu language only. The data for this study have been gathered from different secondary
sources like e-dictionaries, e-newspapers, and social media platforms. Next, five hundred Hindi CPs were
identified manually and translated using Sampark and Google Translator platforms and errors in their TL
outputs were compared. To do so, the CPs were fed to the machine and seen how the machine maps its
equivalent translational in the target language i.e. Urdu. On the basis of existing errors in these CP outputs they
were divided into five groups i.e. missing word, word order, incorrect word, unknown word and wrong noun-
verb agreement and illustrated with examples. Finally, source of the errors have been outlined including their
possible reasons.

Keywords: Machine Translation, Sampark and Google Translator, Complex Predicates MT Output, Hindi-Urdu
MT.

1. Introduction

It is believed that developing an MT is a difficult task to accomplish. Since human languages are
idiosyncratic and vary from person to person within the same language (Chelbi, 2016). Therefore, it becomes of
prime concern to develop an MT system by keeping world knowledge in view. However, this is impossible to
capture every form of words used by its natives in day to day communication. In every human language,
numerous words are translated differently based on their occurrence and context. In this context, MT also
produces error while performing the task of translation. Consequently, measuring MT output error becomes
necessary from two points; firstly it facilitates computational linguists with the sources and reasons of errors,
secondly helps us in the improvement of MT output. In this regard, several tools have been devised and
proposed that measure MT output error namely Bleu, WER, METEOR, etc. Nevertheless, they are unable to
measure every type of MT output errors alone including their sources and reasons. As a result, such MT output
errors can manually be measured to analyse their source and reasons. These findings can be used to improve MT
system output in terms of the desired output.

A Complex Predicate in Urdu is a syntactic construction consisting of a verb, a noun, an adjective or an
adverb as main predicator followed by a light verb (LV). Thus, a CP can have structures like noun+verb,
adjective+verb, verb+verb or adverb+verb. CPs are commonly classified as multi-headed predicates, which are
made up of multiple grammatical elements (either morphemes or words), each of which contributes a portion of
the information normally associated with a head. Urdu/Hindi has been shown to exhibit various types of
complex verbal constructions, including n+v, adj+v and v+vCPs (e.g., Mohanan (1994), Butt (1995), inter alia).
Complex predicates (CPs) are abundantly used in Hindi and other languages of Indo-Aryan family and have
been widely studied (Hook, 1974; Abbi, 1992; Verma, 1993; Mohanan, 1994; Singh, 1994; Butt, 1995; Butt and
Geuder, 2001; Butt and Ramchand, 2001; Butt et al., 2003). We can easily understand the CPs structure below
with the help of diagram.
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Compound Verb Conjunct Verb
Ve NV
- Adj+V
— Adv+V
CPs empowers the language in its expressiveness but is hard to detect. Detection and interpretation of CPs

are important for several tasks of natural language processing tasks such as machine translation, information
retrieval, summarization etc.

This paper aims to measure MT output errors with reference to Hindi CPs translation in Urdu language. For
this we have considered two MT platforms i.e. Sampark and Google, the former one are rule-based and the latter
is a neural-based MT system in order to provide a clear picture regarding existing errors. The error analysis
performed in this study is manually measured. To do so, the data were gathered from Hindi e-newspapers, and
social media platforms mainly Facebook and Twitter. Therefore, this work attempts to present a detailed MT
output error analysis that will facilitate computational linguists in the effective handling of CPs both in rule-
based and neural machine translation systems.

2. Related Works

Since measuring MT output errors using automatic measurement technique is not sufficient alone. As this
only provides quantitative analysis score, that can tell us about the performance of MT system but not its
strength and weaknesses. Whereas, manual measurement of MT system output errors provides us with source
and reasons of MT output errors (Chelbi, 2016). Moreover, manual evaluation of MT output errors enables the
tool developers to measure MT output quality and performance.

Significantly, researchers have developed a preference or hierarchy list of MT output errors using hierarchy
structure 3.2 (Vilar et al., 2006). This hierarchy is classified into five broad categories i.e. missing words, word
order, incorrect words, unknown words, and punctuation. We have taken into consideration only four categories
as per our case study. Missing words are produced when the given equivalent word is missing in the corpora of
TL. This gives birth sense that production of word wrong leads to non-sensical or ungrammatical constructions
in TL that affects the overall meaning of the sentence. The second type of MT output errors is reported in ‘word
order’ class, which is further sub-divided into two categories i.e. word level and phrase level re-ordering. In case
of wrong word order generation, each word needs to be re-arranged to produce correct word order. The third
type of error class is reported in the category of ‘incorrect words’. Such errors are produced when MT does not
find equivalent translation of a word in TL. This category is further sub-divided into five categories; first ‘sense’
that leads to the creation of meaningless word or sentence, second is the production of ‘incorrect form’ of a
word, third ‘extra word, in TL, fourth ‘style’ that refers to bad selection of translation in TL as per the
compatibility of SL. Fifth type is related to ‘idioms’ where it is translated in literal combination of words. Last
type of error category is ‘unknown words’ that refers to two condition i.e. ‘truly unknown words’ and ‘unseen
words’.

2.0. Methodology:

The current research has been carried out with reference to Google and Sampark translation available on the net.
For our purpose we have selected Hindi as a input language or SL and Urdu as a output language or TL. As far
the method we have adopted here, in the first stage, appropriate Hindi sentences were fed to the above
translators as input.
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3.0. Google and Sampark MT Systems:

Google Translator: The Google is an online translation platform. It was released by the Google Inc. on Jan
12, 2010 and its revised version came in the year 2011 for translating SL text into the TL text. Presently, the
platform is providing services for ninety languages in the field of MT. It is also a statistical based platform.

Samaprk MT system: Sampark is a machine translation system developed with the efforts of 11 institutions
in India under the umbrella of consortium project “ Indian language to India Language Machine translation”
(ILMT) funded by TDIL program of Ministry of Electronics and Information Technology (MeitY), Govt. of

India.
4.0. Error Analysis of Urdu CP Sampark and Google MT

The following screenshot i.e. fig. 1 (a) show existing inaccuracy in Sampark TL output of CP in Urdu
language. In the first example the inaccurate output is generated due to the wrong lexical transfer into TL
(Urdu). This gives rise to the sense that the system lacks equivalent lexical item of source language (SL) Hindi
noun ‘daan’ in TL. Moreover, the following two examples have simply been transliterated which likely to
happened due to non-availability of SL lexical items equivalent in TL. Taking these scenario into considerations
we have proposed the desired output as per compatibility of machine and end user, as exemplified in table 1 (a)
below. Please find below the attached analysis of two MT systems:

M Finl X | [ Annc X | W Fleiss X | @ Trans X | J Abou X | G comp X | @ Verb X | B Mdent X | @ Rese: X | [ Cheo x | By Gooo X D welc x  + = o X
a « 0 & #Q H

@ samparkiittacin/sampa

Indian Language Technology Prolnr-raﬂon and Deployment Centre I'

Sampark Machine Translation among Indian Languages (Expenmental Version)
= Funded by : TDIL Program, Department of Information Technology, Govt. of India
Developed by Consortium of Institutions*

Text Web Page  Document "~ Demo Help Welcome Guest ! Login
< You are not logged in!!

Type Text | Select keyboard (upto 180 words) a0 Inton Combicted

Ia]:[ BT L Sah

RIS BT LS caly

TR T M et

n yel Type here to search

Figl.0 : Sampark MT

Source (Hindi) Target (Urdu) Correct Output (Urdu)
ald Pl LS sl L e
RIS BHAT LS Caal y L S
JHTIEd hHRAT LS cailaw L Slel

Table 1.0. Sampark MT
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# translate.google coin/7sl=aut

= Google Translate

Wp Text B Documents

HINDI - DETECTED ENGLISH

A DA
RIS AT
g Al
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SPA v Ping URDU HINDI

daan karana paraajit karana sammaanit karana

Did you mean: & ST TR 2T

+
+ WHEHTT BT

H £ Type here to search

ENGLISH v
Lsosia VY
= S e sl
L oL e

Fig. 1.1:Google Translation

Source (Hindi) Target (Urdu) Correct Output (Urdu)
Q- hAl L odin L) aplae
RIS Bl S S s Ui Sl
T L oL e L 3 el
DT
Tablel.1l: Google Translator
™ Final X | [@ Amnc X | W Fleiss X | @ Trans X | K Abov X | G comp X | @ X | B et X | @ x| @c x| B G X B Wk x + = o X
<« C @ samparkiitacin/sampark/web/index php/conte a *x O »® :

Indizan Language Technology Proliferation and Deployment Cenfre
Sampark : Machine Translation among Indian Languages (Experimental Version)
Funded by : TDIL Program, Department of Information Technology, Govt. of India

Developed by Consortium of Institutions*

Text ‘Web Page Document Demo Help

Type Text | Select keyboard v (upto 180 words)
TR ST

FHIET ST

ACASCIE]

n R Type here to search

Fig 1.2: Sampark MT

Welcome Guest | Login

You are not logged in!!
Translation Completed.

Source (Hindi) Target (Urdu) Correct Output (Urdu)
HIR[PT ST Llia Adad LS s adiaa
REIEEI SIAT Llia sl LS s ol
g9 SIdMl Llia ¢80 LS Ll S e
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M Finsl - X Annc' % | W Feis: X | @ Tan: x | X Abou x a x| &
€ C 8 translate.google.co.in/7sl=autolti=urSitext=HHT% 2008 A AR0AGE" A1
= Google Translate
Wp Text B Documents
HINDI - DETECTED ENGLISH SPA v Pl URDU HINDI
SHTHT AT X
HHTEAT ST

ECREl

aashanka jataana sambhaavana jataana dukh
jataana
0

H £ Type here to search

35/ 5000

Fig 1.3 : Google Translation

ENGLISH

LS W
WS b sl
LS ae

Source (Hindi) Target (Urdu) Correct Output (Urdu)
HIRIDPT ST L35G LS s adad
HHTIAT SITAT WS o sl LS s Sl
g S LS LS K
Tablel.3 Google Translation
™ Final X | [@ Anno X | W Fleiss X | @ Tane x | X X| Geomx| @ X | B et X | @ x| @ e % X B Wek x 4+ = o
a * O »® :

& samparkiiitacin/sampark/web/index.php/content

<« (¢]

Text ‘Web Page Document Demo Help

Type Text | Select keyboard v (upto 180 words)

faarufi g
geeiffad g
U HRAT
SHTEFAYOT HAT

n L Type here to search

Fig 1.4: Sampark MT

Sampark : Machine Translation among Indian Languages (Experimental Version)
Funded by : TDIL Program, Department of Information Technology, Govt. of India
Developed by Consortium of Institutions*

Welcome Guest | Login

You are not logged in!!
Translation Completed.

Desired Output (Urdu)

DAl

Source (Hindi) Target (Urdu)
[ddRUITY Bl U il Lg Hse Q8
gSiiidd Ui g i Ui oai) o5l s
YHAUT PAl LS Ghasad LS s Sl
STHEGHT LS (S 258 LS Sl ad

Tablel.4: Sampark MT
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= Google Translate

HINDI - DETECTED ENGLISH SPAN v Plond URDU HINDI ENGLISH v
R €14 X EE T A
gqé a(_‘l 6 “ Uigooai)
YHUH ST LS g g Sy Fe
ST BT knuckle <=3 <

vichaaraneey hona punarjeevit hona dhoomrapaan

karana aatmasamarpan karana

D)
H P Type here to search
Fig 1.5: Google Translation
Source (Hindi) Target (Urdu) Correct Output (Urdu)
IJIRUIY BT LS s s se Q8
gSiiidd Ui o) Ugodijolig
PRl HIAT U S s oy S LS by Sl
HTHITHUTT a3 S Knuckle LS Kojiass
Pl

Tablel.5: Google Translation
5.0. Error Analysis of Urdu Complex Predicate Output

As we can see in fig. 1.1, the existing output of both the MT platforms i.e. Sampark and Google Translator
is inaccurate. In case of Sampark only transliteration has been done however Google somehow generated better
output as compared to Sampark. Here light verb construction changes from /karna/ to /dena/ which is wrong.
/karna/ should remain same in such cases.

In fig. 1.2, Sampark is transferring only bi-lingual of head word. For example, /JatAnA/ should equally be
transferred in Urdu. Similarly, Google also have inaccuracy in their Urdu Output. Google transfer its one of the
outputs in a single unit which is totally wrong/inaccurate. Here head + light verb should equally be detected and
translated. Notably, /jatAnA/ means /zAhir karna/ in Urdu but Google fails to provide the correct output of all
entries of CP.

Further, in fig. 1.3, Sampark transliterated all CPs except one which is /khud supurdagi karna/. Therefore,
the aim for handling such categorise is to address ambiguity. As a lexical entry may have one or more meaning.
Moreover, Google also failed to detect HIAT (Atma samrpan karna) as a CP which
resulted in wrong output.

6.0. Conclusion

In this paper, we have collected a few Hindi Complex Predicates belonging to categories like Noun and
Adjective with light verb construction and attempted to map out their translational equivalents in Urdu using
Sampark and Google Machine Translation platforms. Google produces good results in comparison to Sampark.
Our focus was to find issues and analyse errors of CPs. We found three major errors that have been addressed
above. It can be clearly seen that both MT fails to provide correct Urdu output. In places where the source text
involves Noun, Adjective with light verbs the Sampark and Google MTs are unable to transfer the correct
output.

To maintain the semantics of Complex Predicates, we need to handle it as a single unit. We need to create
a separate bag/Lexicon for Urdu Complex Predicates with proper classification which includes Noun+Verb,
Adjective+Verb, Verb+Verb, Adverb+Verb combinations. This may help us to overcome with one of the crucial
problems of MT system.
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