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Introduction / o \

A program for helping detering real-world plagiarism needs to accomplish Querying Selecting
many tasks. Original documents which served for creation of plagiarism must
be retrieved and also suspicious passages according to input document must Queries Engine .
be highlighted. This poster presents methodology used during PAN2014 “ I ) m :
competition on uncovering plagiarism. The whole process is depicted at Control " Control

picture 1. The source retrieval task is divided into 2 subtasks: Quering and . J N . J
Selecting, during which the software utilizes a given search engine. The

retrieved sources must be examined in detail in order to highlight as many ( Text
plagiarism cases as possible. This process is depicted as Text Alignment. "‘Q“gnmeny
Results of this process are called detections, i.e. passages of source docu- Suspicious Reported
ment and suspicious document, which are similar enough to each other, and . B
can serve as a basis for further manual examination for possible plagiarism. o O -

Picture 1: Plagiarism discovery process.
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Building of the Queries

Keywords Paragraphs

Several types of queries were prepared.This year we combined keywords-
based queries and paragraph-based queries together. Some of the prepared
queries could be discarded from the execution, no query refinement was .\
Euclid, the Father of Mathematics applied according to the results, but some of the top-scored keywords could Euclid, the FatherofMathematics-\
_ appear in the different combination in more than one query.
Euclid of Alexandria was born about 325 BC and he died abcm p p q y ucliéi of Alexandria was born about 325 BC and he died abmm'

Ei
is called the Father of NiAtHeMAties. and is best known for his treatise on called the Father of Mathematics, and is best known for his treatise on
. The Elements. It is said that this treatise may make Euelid the | mathematics, The Elements. It is said that this treatise may make Euclid the

teacher of all time. Much of what we know about Euclid leading mathematics teacher of all time. Much of what we know about Euclid

comes from a summary by the Greek philosopher Proclus in 450AD, which 141 H comes from a summary by the Greek philosopher Proclus in 450AD, which
tates th e i 1 Qu e ry So u rce Pos Itl o n I nte rval states that Euclid, "put together the Elements, collecting many of Eudoxus'
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] at Euclid, "put together the Elements, collecting many of Eudoxus'’ _ r of |
theorems, perfecting many of Theaetetus’, and provided indisputable theorems, perfecting many of Theaetetus’. and provided indisputable
d

redecessors. This man lived in the time of the first Ptolemy. For Archimedes, predecessors, This man lived in the time of the first Ptolemy. For Archimedes,

m
t

emonstration for things which were only somewhat loosely proved by his / demonstration for things which were only somewhat loosely proved by his
d

' postulate euclid geometry elements axiom al Pilot

urther, they say that Ptolemy once asked him if there was in geometry any further, they say that Ptolemy once asked him if there was in geometry any
shorter way than that of the Elements, and he answered that there was no royal 1 . 1 shorter way than that of the Elements, and he answered that there was no royal
road to geometry. He is then younger than the pupils of Plato but older than e I e m e nts CO n S I d e red g eo m e‘try p h rase . CO I I Ocatl O n road to geometry. He is then younger than the pupils of Plato but older than
Eratosthenes and Archimedes for the latter were contemporary with one . . Eratosthenes and Archimedes for the latter were contemporary with one
another, as Eratosthenes somewhere says.” g eo m etry textboo k WO rI d p h ra Se . CO I I Ocatl O n another, as Eratosthenes somewhere says."

The "first Ptolemy"” is Ptolemy T, Alexander the Great's general and ruler of 1 1 1 The "first Ptolemy” is Ptolemy I, Alexander the Great's general and ruler of
Egypt. From the clues in this passage it can be surmised that Euclid flourished para | Iel pOStUIate |Ine ang Ie prOOf eu Clldea n COI |Ocatlon Egypt. From the clues in this passage it can be surmised that Euclid flourished
around 300 B.C. It is most probable that Euclid received his mathematical . . around 300 B.C. It is most probable that Euclid received his mathematical
raning in Athens from the pupils of Platomathematicans on whose works geometry textbook world mathematician work obtuse | Collocation raiing in Athens o the pupll o Platomattemmaticians on whose works

p
who came immediately after the first Ptolemy, makes mention of Euclid: and, who came immediately after the first Ptolemy, makes mention of Euclid: and,
f E—— o

The Elements were based. He may himself have been a Platonist, but this does

. . \ The Elements were based, He may himself have been a Platonist, but this does

not follow from the text by Proclus quoted above. eq u a I po I nt VO I u m es aSS u m ptl O n p u b I I S h h ayth a m KW not follow from the text by Proclus quoted above.
If little has ever been made of [EGNEN life, then the opposite is true of his . . . If little has ever been made of Euclid's life, then the opposite is true of his
book. The Elements was used as the primary geemetry resource for over 2000 bOO k g Iro I amo e ratosth enes yea r th eo ry fa Cto Il Zatl on KW book. The Elements was used as the primary geometry resource for over 2000
yeitrs, and hicsh le;sEns cmlzld still bebUWy. Alth();]%}ll'l ithcontains 13 years, and his lessons could still be used today. Although it contains 13
volumes, much of the work may not be . Some of the chapters seem Tall I I volumes, much of the work may not be Euclid's. Some of the chapters seem
;0 t:j? written Wli)thl'diffetfnt}?ty'les, aﬂg Othhel"S al‘fhgear?d_fm" diffell;ent agES, eq u Id ISta nt p rOCI us con Sld er p raise num be r fath er KW to be written with different styles, and others are geared for different ages,
eading one to believe that he inserted other mathematicians' work inte his . . HE leading one to believe that he inserted other mathematicians' work into his
o proceed volume obvious lambert uniqueness definition| KW o
Each volume begins with pages of definitions and postulates, followed by his T . Each vol begi ith f definiti d postulates, followed by hi
s Tac ht o cach ane o s s s e et o were only somewhat loosely proved by phrase:Paragraph 0 1131 Each volue begis with pges of defntons and potltes. Tllowed by s
and EESENEES maltcmalically proving ever Ihe mosl obvious. His work was . e . and postulates, mathematically proving even the most obvious. Hiswork was
translated into Latin and Arabic, and was first printed in mass guanl;ll;y m p u p | I S Of p I ato m ath e matl Cla n S On Wh Ose WO rkS p h rase . Pa rag ra p h 1 1 34 1 569 translated into Latin and Arabic, and was first printed in mass quantity in
:}??2, tc_entyezgsls tt;lrsfore l(jolll;r&)t')us:[‘t;lutéﬁoo ycI:;ars AFTER éthést\)vr}ftter&!l Fgorr; . . 1 57 1 2 O 3 8 1482, ten years before Columbus, but 1800 years AFTER it was written!

at point until the early s, The Elements was considered by far the bes . F th i il th ly 1900's, The El idered by f
geometry textbook in the world. O n e tO bel Ieve th at h e I n Se rted p h rase . Pa rag ra p h // t}f:rbnest Ztegr(;:g:r;?&tboeoliai?ihe worsl,d_ ¢ Elements was considered by far

mass quantity in ten years before phrase:Paragraph | 2040 | 2535

Lemmatization; stop-words removal,

TF-IDF scoring for keywords;

from top 3 KW, there were collocations extracted;
longest collocations form phrasal queries;

6 tokens long queries.

Chat Noir

e pilot query
e non-phrasal queries

Downloading and
post-processing

Post-processing

Longest sentence from each paragraph;
no stop-words removal;

6 tokens long phrasal queries;
postitional queries.
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Conclusion

This poster shows the key aspects and changes from our erstwhile systems
for candidate document retrieval used at PAN 14 lab on uncovering plagia-
rism. The architecture stems from PAN 12 and PAN 13 labs and the real-
world anti-plagiarism system which is in use at Masaryk University. The re-
sults of the PAN show that this approach is one of the best for a real-life
adoption, since it achieved a decent recall with just a fraction of used que-
ries. Such approach is applicable for detection of suspicious texts, which
may contain plagiarism, that can then be selected for further investigation.

'he system uses the same basic principles as in PAN 2013.
e Common features between source and suspicious documents;
- word 5-grams;
- stop-word 8-grams.
e Alternative features;
- contextual n-grams;
- plain word 4-grams.
e Overplapping detection removal.

In the post-processing phase a similarity between the suspicious and the
source document was calulated. If any similarity was detected, the

suspicious document were reported as a potential source of plagiarism. Contact information:
Simon Suchomel, suchomel@fi.muni.cz

http://www.fi.muni.cz/~xsuchom1/pan14/
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