ISSN 2412-4338  TenexomyHikauiiini Ta inpopmaniiini rexnosorii. 2018. Ne4(61)

UDK 004.04 DOLI: 10.31673/2412-4338.2018.044752

Otrokh S. 1. State University of Telecommunications, Kyiv
Kuzminykh V. O., Osipenko M. V. lhor Sikorskyi Kyiv Polytechnic Institute, Kyiv
Hryshchenko O. O. State University of Telecommunications, Kyiv

METHOD FOR ASSESSING IDENTICAL TEXT

The article discusses the issues and possibilities of using anti-plagiarism tools, types of plagiarism and ways
to circumvent the means of verification. Also proposed a method for analyzing the assessment of the identity of the
texts. Detailed description of the algorithm for evaluating the text on a specific example is described. The
advantage of this method is ability to check texts in different languages and compare them by context.
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METO/J OHIHIOBAHHA IJIEHTUYHOCTI TEKCTY

Posenanymo  cymmuicms nnaciamy ma OCHOBHI 1020 NposAsuU. 30cepeddceHo Y8azy HA NPUYUHAX
BUHUKHEHHs1 niaziamy. 3’scoeano, wjo  NOAGI naaziamy CHpusiomv WeUOKUl po3eumox Inmepuemy,
30LIbUWeHHsT pecypci@ ma nonecutenusi docmyny 00 yux pecypcie. Hasedeno ocmosmi euou niaziamy,
npeocmasneno Kiacugixayilo 1020 3a Kame2opismu ma cnocobamu nposigy. AKyemmosano yeacy Ha
HeobXIOHOCmI pO3pOOKU eheKMUBHUX 3AC00I6 BUABLEHHS MA 3aN00I2AHHS NAAZIAmY.

3pobreno ¢popmanizosany nocmamoexy 3a0aui  CMOCOBHO AHANIZY OYIHIOBAHHS IOCHMUYHOCMI
bazamomosHo2o mekcmy nio wac eusenenus niaziamy. OKpecieno HU3Ky npoonem, wo UHUKAIOMb Nid Yac
OYIHIOBAHHS TOCHMUYHOCMI MEeKCmy ma euseieHHs niaaziamy. Busnaueno, wo OCHOSHI mpyoHOWi 6
OYIHIOBAHHI [OEHMUYHOCTI TMEKCMY GUHUKAIOMb Yepe3 PI3HI CMpYKmypl peuenb | HeOOHO3HAYHICMb
BUAGNIEHHS NePeKIady 8 MeKcmax Ha pisHux mosax. Oxapaxmepusz08aHo ICHYIOYI Memoou OYIHIOBAHMHS
nooibHOCMI Midic 080MA OOKYMEHMAMU MA 30CePedNCeHO Y8azy HA IX HeOdoniKax ma O0OMedCeHHsX.
Busnaueno, wo ocrosnutll HedoNiK ICHYIOUUX MEMOO0I8 OYIHIOBAHHS NOOIOHOCII MIdC 080MA OOKYMEHMAMU
NONA2AE 8  HEeMOJICAUBOCTI NOPIGHAHHA PAOKIE MeKCMY pi3HOI 008dcuHU. 3 Memoi0 YHUKHEHHS UYbO2o
HEOONKY 3anpOnOHOBAHO MEMOO OYIHIOBAHHS [OEHMUYHOCME 080X PAOKIE O0GLIbHOI O0BICUHU ULISXOM
supisHiosanHs mexcmy 00 "eounoi” mosu. [JOKIaOHO ONUCAHO an2OpUMM 3aNPONOHOBAHO20 MemoOdy Ha
KOHKDEmHOM) NPUKIAOI.

Jlosedeno, wo 3anpononosanuti Memoo € eQeKmueHuM npu aHAII3l Mecmogux Mmexkcmie. 3a3Haveno, wo
nepesazorn makozo Memoody € 30amHicms 00 NEPegipKU MeKCmie Ha PIHUX MOBAX WLIAXOM IX NOPIGHANHS 30
KOHMEKCMOM. 3anpononosanuii mMemoo Modce Oymu GUKOPUCMAHUU Npu NOOYO08I NPOSPAMHUX CUCHeEM
aHmu naaziamy 3a2aabHo20 UKOPUCHIAHHSL.

Knwuoei cnosa: cucmemnuil niaziam, 3an03udeHHsi (pacMenmis; 6UAGIeHHA niaziamy; He3aKOHHe
3aN03UYeHHsl, AHATI3 OYIHIOBAHHS IOEHMUYHOCMI, NOPIGHAHHS 30 KOHMEKCIMOM
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© Ompox C. I, Kysvminux B. O., Ocunenxo M. B., I puwenxo O. O., 2018

47



ISSN 2412-4338  TenexomyHikauiiini Ta inpopmaniiini rexnosorii. 2018. Ne4(61)

H00p06H0 onucan ajeopumm  OYEHKU UOCHMUYHOCIU  MeKCma Ha KOHKpEemHOM  npumepe.
Hpewwyu;ecmeoxw MaKko2o mMemooda AIsIemcs cnocoOHOCHIb npoeepkKu UOEHMUYHOCTNU TMEKCMO08 HA PAaA3HbLX
A3bIKAX U UX CPABHEHUE NO KOHMEKCMm).

Knwueevie cnosa: cucmemmbiii njaazuam, 3auMcmeo6arus qbpaeMeHmoe; BblA6/IeHUA naazuama, anaius
OYEHKU udenmuuuocmu, CpABHEHUE NO KOHMeEKcmYy

1. Introduction

To determine plagiarism of any form is necessary to have knowledge of its possible forms and
shapes, as well as the various instruments and systems of detection. Plagiarism can be manifested in
any article or text in various ways, damaging one way or another. The rapid development of the
Internet, increasing resources and improving access to them has given rise to the phenomenon of
plagiarism. This is especially true in higher education and Science [1]. To prevent plagiarism
insufficient legal, moral and ethical standards.

According to the Law of Ukraine "About copyright and related rights" on 01.13.16" plagiarism
— the disclosure (publication), in whole or in part, of another's work under the name of a person who
is not the author of this work."

Solving the problem of combating plagiarism in all modern forms of its manifestation, it
requires the development of effective means to detect and prevent plagiarism. Currently, there are
quite a number of methods, systems, and services for plagiarism detection.

For a long time created a large number of tools and techniques for the detection of plagiarism,
however, there are many ways and opportunities to cheat tool for plagiarism detection. The last
decades, the number of digital resources is increasing every year with great pace. And with the
growth of such resources increases the ability to copy someone else's information and plagiarism.
Gradually it becomes more difficult to identify the original author. It introduces readers astray, is
detrimental to the author, and gives undeserved good plagiarists. Despite a large number of tools
and techniques for its detection, they are still far from ideal.

Plagiarism can be:

— Full and partial;
— Simple (single source) and complex (many sources);
— Fragmented and continuous;
— Monolingual and multilingual.
Plagiarism can appear in different ways:
— Issuance of someone else's work of his own;
— Using someone else's work without permission of the author;
— Restructuring of another's work and her own.
Text plagiarism can be divided into several categories:
— Deliberate copying: copying someone else's work without proper attribution;
— Paraphrasing, as the use of someone else's work with text by changing the order of
words, sentences and grammatical structures style;
— Metaphorical plagiarism - used solution idea or from another source and are issued for
its own for more accurate and understandable manner;
— Self-plagiarism, that is, the author uses its own previous articles in the new work.

2. Formulation of the problem.

Multilingual word plagiarism is one of the most complex and least solved problems. Most of
the means of detecting plagiarism work for one language, as due to different sentence structure and
ambiguity of translation plagiarism detection in tests in different languages the problem of detecting
the identity of the text more complicated.
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To determine plagiarism, need to measure the similarity between two documents. Most of the

funds anti-plagiarism use two types of similarity assessment:
— evaluation string similarity;
—stock assessment.

Hamming distance [2] it is one example of a similarity evaluation line. In the method, it
considered the number of positions in which the respective symbols of the two different rows of the
same length. The Hamming distance is the number of positions in which elements of two vectors do
not match. There have been attempts to apply the Hamming distance to determine the difference
between the two character strings. In this case, the determination of the Hamming distance is
defined as the number of positions in which the characters in the strings being compared are
different. Note that the Hamming distance is limited only suitable for determining the difference
between lines since it allows comparing a string of the same length. For this reason, comparisons of
rows more frequently used Levenshtein distance [3] as a minimum number of insertions of one
symbol, one symbol deletion and replacement of one symbol to the other, necessary for the
conversion of one line to the other [7].

Stock valuation has become the most widely used in recent years. a large number of methods
for evaluating the comparison vector [4] has been presented in recent decades. One of these
methods is based on the respective odds. It calculates the similarity between two vectors of equal
length. Also, common methods constructed on similarity theory [5], in particular, based on the
Jaccard coefficient [6], the essence of which consists in calculating the ratio of the number of
common terms in compares the text to the total number of terms of the texts.

3. Description of the proposed method

The proposed algorithm solves the problem of assessing the identity of two strings of arbitrary
length. In order to implement the comparison tests in different languages need to align the text to
the "uniform" language [4]. This solves two problems:

1. The algorithm can be used for texts in different languages. To do this, you must have a
dictionary that includes the root word in the nominative case, including synonyms.

2. Unification of the text to determine whether the author of the bypass text comparison
algorithm by substituting characters trying to be visually identical, but for the word of the program
will be identified as different.

To do this, replace the relevant labels. Dictionary label is a table where the key is the label and
value are the words that have a similar meaning to the one or more languages. Thus, the text is not
tied to one specific language and can detect similarities in the rehashed proposals.

Next, the text should be cleared of frequently used words that may affect the assessment result.
It also requires a dictionary of words. The resulting standardized text should be divided into
proposals that can be done with regular expressions.

Consider this example:

1. Dictionary of pointers is a table 1, where the key is the pointer and value — words having
a similar meaning to the one or more languages.

2. The table contains dictionary pointers, in which the key — a pointer and the words having
the same sense in one or several languages are value.

Thus we get the following expression:

(O] (11 [2] [3][4] [1] [ST[6][7][8][91[10] [11],
[31101[1][4][1]1 6] [7][8][9]1[10] [11] [9].
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Table 1. Example pointers table

Pointer Words
0 dictionary
1 pointer
2 is
3 table
4 key
5 value
6 word
7 have
8 identical, similar
9 sense, meaning
10 several, many
11 language

Analyzing the line, you must create a table 2 relationship marks. Thus each label will
correspond to several other labels with different estimation depending on how often occur in the
same sentence corresponding tags and how far apart they are in the sentence.

Table 2. First sentence analyzing

Pointer Distances to next pointers in sentence 1 Distances to previous pointers
in sentence 1

0 [1]: 1, [2] 2, [3] 3, [4], 4 [5): 5[6]: 6 [7] 7, -
[818,[919,[10] 10[11] 11

1 [2]: 1, [3] 2, [4] 3, [5] 4, [6] 5, [7] 6, [8] 7, [0]: 1
[918[10]9,[11]: 10

2 [0]2,[1]: 1

3 [0]3, [1]: 2

4 [0]4, [1]: 3

5 [0]5, [1]: 4

6 [0]: 6 [1]: 5

7 [0]7[1]: 6

8 [0]8[1]: 7

9 [019[1]: 8

10 [0]10,[1]: 9

11 [0] 11, [1]: 10
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Thus, analyzing the string of two. It is possible to estimate successively:
1. For the label [3] tag [0], they have met in one sentence at a distance of 3. We add to
estimate '3
2. For label [0] is the label [1], in which the distance — 1, therefore, in the evaluation of 1/1
add.
Similarly performed subsequent steps of the method.
The maximum estimation value for each label will be 1. Dividing the sum of the estimates to
obtain the value of the number of words identity factor in the range [0, 1] and that the evaluation
value will rows identity.

4. Conclusions

Multilingual texts comparison analysis revealed using nonlinear dependence of the sensitivity
of the method of the percentage of the volume of identical text in text fragments and fragment
length, which are compared.

The proposed method is shown to be effective in the analysis of the test texts. Which suggests
the possibility of its use as in the construction of software anti-plagiarism systems general use, and
in particular for the construction of the university anti-plagiarism systems for the analysis of
projects and dissertations of students of higher educational institutions [8].
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