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Plagiarism Example

Once upon a time, there was a Ueh gHST 3 a1 oI8sh of Ueh §
race between a hare and a Uch AgaIdl oigah T alg Siiday foh
tortoise. What transpired is that T T9TS | GHST ST A gr ar
the hare slept midway in the race Wﬁymmﬁa{\qﬂ
and the tortoise eventually won oIShl %ﬁ%aﬁsﬁr*wﬁm
the race. The moral of the story is: gaT|

slow and steady wins the race.




Related Work

Sentence aligned corpus [BCRAL10]

Ishaan is playing on the mobile é@/m H?cllsof QT TTIET o
Problem: parallel corpus, aligning text

Machine Translation

Bottleneck: translation accuracy, loss of context in literary works

Stylometric Construct - Author identification
Grammatical and Syntactic features [PBCSR11]

Problem: syntactically far languages - English and Hindi



Bilingual word embeddings

PMI Matrix Co-factorization from parallel Corpus[SLLS15]

Cross lingual document classification task

en —— de 92.7% en —— de 80.2%
Document-Aligned Comparable Data [VM15]

Bilingual Lexicon Extraction Task

es-en 70.1% nl-en 39.7%




Approach

English Hindi
gangubai hangal gangubai hangal was an ?ﬁﬁém?ﬁ@?édld (hodlsS:
indian singer of the "khyal" genre of "MonPWAD Tomne") i%’a:FFIIo'-‘I QEATT

hindustani classical music, who was Gl & g&gTd IMAFT At 3oglel Tad
known for her deep and powerful voice. ¥R H WA IMMAhT I IgTeT dolled H

HE T SRR fA3TS |

?i?'ﬁl'lé’gangubai §dTeT hangal ?ﬁ'@'légangubai 89TcT (GhoaTs: hangal "Roneeyad
march To3me*") was an i%ogFFllo'-il QMEAT I T indian T&ITA singer IMTAHT of
T the 3oglal "khyal" genre TIdT AR H TATS of IMTAhT S IgdTeT hindustani

JelTel H HgdT classical 3{fHT music, who IGEIES




Approach

Shuffling and merging documents related to same topic

Train word vector model on these assuming it to be monolingual - word2vec
used with wider context window

Heuristic:  the domain of articles would be same, cross lingual context would
be captured

Advantage: No sentence aligned corpus required !




Approach

But what shuffling strategy to use ?

e Random
® Length ratio maintenance (deterministic)
® Length ratio random

Preprocessing:

Lemmatization, remove punctuations, shuffle documents and merge




Data Collection

It consumed 90% of our put in efforts !

Interwiki sql e v 1o Ei?[ir:eh\;/?;p :
e g MEL t.o English - corpus for EN
wiki titles jon

Result: 30,000 Hindi-English aligned articles extracted and still counting !

Meanwhile, experiment continued for available English German Dataset




Experiments

Task I:  Bilingual Lexicon Extraction (BLE)

The top 5 nearest neighbours

AT she Vater run
idelr cameron spielen
dgol winslet Bruder away
husband S IEC] Elder travel
Wife fahrt

Eltern

athl




Experiments

Task Il: Suggested Word Translation in Context (SWTE)

play Wel &Ceh shisT HAFAT 3T SOl A 6ol
Sentence Context translations and similarity score
That was a child's play: ¥ef 0.47 ¢ 0.34 3T 0.29
They play football: Wel0.43  sATEsh 0.27 hIST0.19

| am a play character in Hamlet:

Te10.37 &leh 0.32 3MHIT 0.26




Observations

e Words like Jﬁcorrectly get mother as its top 5 nearest neighbours
e Moreover context sensitive words like dge1, husband were also found
e limited training done - nearest neighbours of she turned out to be names of

actresses in the wiki articles !

e The SWTE is not working well - limited training size




Future Work

e Perform preprocessing before sending input to word2vec

e changing context window and vector dimension of word2vec

e Use the big data corpus extracted to train models

e Employ new shuffling heuristics

e (Can we use some translation dictionaries while creating pseudo-documents ?

e Adopt the existing bilingual word embeddings for plagiarism task - the

ultimate goal of the project !
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