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Text of scientific paper and rational sense transfer

Optimal (i.e. standard) sense transfer

Is provided by the set of textual units and their links necessary and enough for

representation of knowledge unit.
- -

Requirements for the solution

@ Sorting of information sources by degree of reflection of the most
significant concepts of the studied subject area at maximal compactness
and non-redundancy of narration.

Q The expert should not rephrase the text to search the semantically
equivalent natural-language forms of description of knowledge unit.

O Revelation of a set of text units and their relations necessary and enough
to represent a knowledge unit and satisfies the sense standard.

@ There are no apriori restrictions on the nature of the links of text units.
. w

Abstract and title of scientific paper

Q Reflect the main content and the most tmportant results obtained
by authors without unnecessary methodological details.

Q The title reflects the name of method, model, algorithm presented
by paper, as well as the theoretical basis of the proposed solutions.

\
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Closest researches and projects

9 Hierarchical thematic modeling of major conference proceedings
[Strijov V., 2014].

@ Paraphrase detection using recursive neural network pre-trained
on the parse trees of initial phrases [Huang E., 2011].

9 Preparation of tagged text corpora for training the system of automatic
paraphrasing [the ParaPhraser project].

The ParaPlag: Russian dataset for Paraphrased Plagiarism Detection.

(7

[

Scoring the semantic equivalence of sentences
by computing the edit distance between their syntactic dependency trees
[HSE School of Linguistics, 2016].

| \

Main problems

9 the proper qualitative analysis of linguistic expressional means, meaningful
for choosing the best variants among possible paraphrases, is not provided;

9 the quality of training for paraphrase recognition system.
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TF-IDF metrics and key word combinations

According to classic definition, TF-IDF is the product of two statistics:
term frequency (TF) and inverse document frequency (IDF).

Term frequency estimates the significance of word ¢; within the document d

and can be defined as tf (11, d) n; O
(2] - Zk nk’

where n; is the number of times that ¢; occurs in document d,
and denominator contains the total number of words for d.

Thevalue of IDF is unique for each unique word in corpus D and can be
determined as follows:

idf (t:, D) = log (||11))i||) : (2)

where numerator represents the total number of documents in corpus,
and |D; C D| is a number of documents where the word ¢; appears.

Interpreting the TF-IDF for word combinations, let’s identify the numerator value in (1) with
the number of co-occurrences of all combination words in the phrases of given d € D; when
calculating the value in denominator of (1) we’ll separately take into account the cases of co-

occurrence of combination words and occurrence without simultaneous presence in a phrase.
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Clustreing the vocabulary of initial phrase by TF-IDF: basic assumptions

© The words, which are the most unique in document and have the largest
values of TF*IDF, must be related to terms of document’s topical area.

Q The fact that the term has synonyms at the same document means
the decrease of TF metrics for this word relatively to given document.

© For words of general vocabulary and for those terms which are prevail
in corpus the value of IDF tends to zero.

@ Synonyms, unique for some documents of corpus, will have a higher
values of IDF.

For example: general-vocabulary words which are define the conversive
replacements, like «npusodums < asaamoca caedcmeuems (in Russian).

The value of TF-IDF metrics for key word combination should not be less than
the minimum of values of the mentioned measure for its separate words.

Dmitry Mikhaylov (Dmitry.Mikhaylov@novsu.ru) 5/23


mailto:Dmitry.Mikhaylov@novsu.ru

Clustering by TF-IDF as a basis of estimation for affinity to the sense standard

D be an initial text set considered as a topical corpus.

X be an ordered descending sequence of tf (¢;,d) - idf (¢;, D) values
for all words ¢; of initial phrase relatively to document d € D.

F be the sequence of clusters Hi,... H, as a result of splitting the initial X
by means of algorithm close to FOREL class taxonomy algorithms.

As the mass center of cluster [; the arithmetic mean of all z; € H; is taken.

For estimating the phrase affinity to the sense standard
the most significant words are related to the clusters:
H, (X) —the terms from initial phrase which are the most unique for d;

H, ;5 (X)) — general vocabulary as a basis of synonymic paraphrases,
and those terms which have synonyms;

H, (X) —those terms which are prevail in corpus.
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Selecting the estimation for the phrase affinity to the sense standard

Basic empirical considerations

@ the division into general vocabulary and terms should be expressed as much as possible;

@ the words in clusters H, ... H,, formed by the TF-IDF of words of the source phrase
relative to a certain d € D, should be distributed more or less evenly;

@ the number of resulted clusters on the sequence X must be close to three as much
as possible at maximum of TF-IDF values for words related to the cluster H;.

Documents of corpus D are sorted descending the product of estimations:

valy = —1/logyo (S, ) (3)
Ual2:107"(|H7¢*i={1‘““/2*““}D7 (4)

and, correspondingly,
vals = |Hy \ Hy2 \ Hy|/len (X), (5)

where Y77, is the sum of TF-IDF values for words related to the cluster H; concerning to d € D;
o(|Hi, i = {1, r/2, r}|) is the RMSD of number of elements in H; € {H1, H, /s, H,};
len (X)) is the length of X.

9 in a case of ¥, = 0 the value of val; is assumed to be zero;

@ if the number of clusters TF-IDF-obtained is smaller than two, the values of |, /5| and
}H,. are assumed to be zero;

@ in a case of only two TF-IDF-obtained clusters the value of }H,. is assumed to be zero.
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Estimating the affinity to the standard for phrase group from the title and abstract

Let
Ts  be a group of phrases, first of which is the title of scientific article
and others represent its abstract.

The first variant of estimation:

max(vall (Tsl, d) - vala (Tsl, d) -vals (Tsl,d))

N1 (Ts, D) = L . (6)
cr(max(vall (Tsi, d) -valg (Tsi, d) - vals (Tsi, d)),Tsi S Ts) +1
deD

Here:

the numerator is the estimation of affinity to the standard for the article title (T's1);
the first summand in denominator is the RMSD for affinity to standard for all T's; € T's.

@ the estimation (6) depends on the selection of corpus D by expert;

@ the offered estimation does not imply sorting of phrases T's; € Ts by affinity to
the sense standard and corresponds essentially to the order of selection
of articles with analysis of the title at first;

@ the apriori assumption of maximal closeness to the standard exactly of the title
of the article is not always performed in practice.
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Estimating the affinity to the standard for phrase group from the title and abs

The second variant of estimation:

max (Uall (Tsmax, d) - valg (Tsmax7 d) - vals (Tsmax, d))
deD

cr(max(vall (Tsi, d) -valg (Tsi, d) - vals (Tsi7 d)),Tsi S Ts) +1 ’
deD

N2 (Ts, D) = (7)

where T'smax € Ts is the phrase for which the affinity to the sense standard is maximal.

Statement 2

The mazimal final rank in the collection will be designated to the article with a grea-
test value of estimation (6) related to the same cluster with the value of estimation (7)

for the same paper.
v

@ the correctly application of Statement 2 assumes the relating to the same cluster
the value of estimation (6) for article with a maximal final rank, and a maximal value
of estimation (6) in the collection for paper selection;

@ in a case of absence of article meets this requirement, the mazimal final rank will be
designated to the article with a greatest value of estimation (6) in analyzed collection;

@ since the title and phrases of the article abstract (by definition) represent a certain single
semantic image, it is entirely acceptable to swap with each other the estimations (6)
and (7) in Statement 2.
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Initial data for experiment: the structure of text corpus

@ Taurida journal of computer science theory and mathematics
(TJCSTM, 3 papers);

@ Proceedings of International conferences «Intelligent Information
Processing» 11P-8 and 1IP-9 of the years 2010 and 2012 (2 papers);

9 Proceedings of All-Russian Conference with International Participation
on Mathematical Methods for Pattern Recognition (MMPR-15, 1 paper);

Proceedings of the Conference MMPR-13 (2007, 2 papers);
Proceedings of the Conference MMPR-16 (2013, 14 papers);
Proceedings of the Conference |IP-10 (2014, 2 papers);

the text of a scientific report prepared in 2003 by Dmitry Mikhaylov.

.

The number of words in documents of corpus varied here from 218 to 6298,
and the number of phrases per document varied between 9 and 587.

¢ ¢ ¢ ¢
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Initial data for experiment: the scope of documents included in the corpus

@ mathematical methods for learning by precedents (K. Vorontsov,
M. Khachay, E. Djukova, N. Zagoruiko, Yu. Dyulicheva, I. Genrikhov,
A. lvakhnenko);

@ methods and models of pattern recognition and forecasting (V. Mottl,
O.Seredin, A. Tatarchuk, P. Turkov, M. Suvorov, A. Maysuradze);

@ intelligent processing of experimental information (S. Dvoenko,
N. Borovykh);

@ image processing, analysis, classification and recognition (A. Zhiznyakov,
K. Zhukova, I. Reyer, D. Murashov, N. Fedotov, V. Martyanov,
M. Kharinov).
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Initial data for experiment: collections for selecting the articles

@ proceedings of «Intelligent Information Processing» conference of the year 2012,
section «Theory and Methods of Pattern Recognition and Classification» (14 articles);
@ proceedings of the 14" All-Russian conference «Mathematical Methods for
Pattern Recognition», section «Methods and Models of Pattern Recognition and
Forecasting» (2009, 35 articles);
@ proceedings of the 15*" All-Russian conference «Mathematical Methods for
Pattern Recognition» (2011), section «Theory and Methods of Pattern Recognition
and Classification» (18 articles) and «Statistical Learning Theory» (10 articles).

Some technical details

9 Estimations (3)—(7) are calculated disregard of prepositions and conjunctions.

@ Text extraction from a PDF file was implemented using the functions of the pdfinterp,
converter, layout and pdfpage classes as part of the PDF Miner package.

@ In order to be correctly recognized, all formulas from the analyzed documents here were
translated by an expert manually into a format close to used in IATEX.

@ To select the boundaries of sentences in the text by punctuation marks, the method
sent tokenize() of the tokenize class from the open-source library NLTK was used.

@ Lemmatization of words was performed using the morphological analyzer PyMorphy2.

9 If a word has more than one parsing variant when determining its initial form (lemma),
the closest one issued by the n-gram tagger from the nltkjrussian library is taken.
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result: articles with a maximum value of estimatio in collectio

MMPR-15, Statistical Learning Theory

Author(s)

K. V. Vorontsov, G. A. Makhina

Title of the article

The principle of gap mazimization for nearest
neighbor monotonic classifier [In Russian]

The maximum affinity to the sense
standard for the title is achieved
relative to the document

Vorontsov K. V. 2011. Combinatorial theory
of overfitting: results, applications and open problems

[In Russian] // MMPR-15

Estimation of affinity to the sense standard for the article title: 0,0729
RMSD of affinity to the standard for all phrases from abstract and title: 0,0252
Value of estimation (6): 0,0711
Value of estimation (7): 0,0711

MMPR-15, Theory and Methods of Pattern Recognition and Classification

Author(s)

I. E. Genrikhov, E. V. Djukova

Title of the article

Complete decision trees in classification tasks
by precedents [In Russian]|

The maximum affinity to the sense
standard for the title is achieved
relative to the document

Vorontsov K. V. 2011. Combinatorial theory
of overfitting: results, applications and open problems

[In Russian] // MMPR-15

Estimation of affinity to the sense standard for the article title: 0,1253
RMSD of affinity to the standard for all phrases from abstract and title: 0,0489
Value of estimation (6): 0,1194
Value of estimation (7): 0,1194
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result: articles with a maximum value of estimatio in collectio

MMPR-14, Methods and Models of Pattern Recognition and Forecasting
Author(s) O. V. Barinova, D. P. Vetrov
Title of the article Estimates of the generalization ability for boosting
with a probabilistic entries [In Russian]

The maximum affinity to the sense Vorontsov K. V. 2011. Combinatorial theory
standard for the title is achieved of overfitting: results, applications and open problems
relative to the document [In Russian] // MMPR-15
Estimation of affinity to the sense standard for the article title: 0,1359
RMSD of affinity to the standard for all phrases from abstract and title: 0,0498
Value of estimation (6): 0,1295
Value of estimation (7): 0,1295

1IP-9, Theory and Methods of Pattern Recognition and Classification
Author(s) S. D. Dvoenko, D. O. Pshenichny
Title of the article On negative eigenvalues removing from matrices

of pairwise comparisons [In Russian]
The maximum affinity to the sense Dvoenko S.D., Pshenichny D.O. 20183.
standard for the title is achieved Metrical correction of matrices of pairwise
relative to the document comparisons [In Russian] // MMPR-16
Estimation of affinity to the sense standard for the article title: 0,0952
RMSD of affinity to the standard for all phrases from abstract and title: 0,0353
Value of estimation (6): 0,0920
Value of estimation (7): 0,0920
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result: articles with a maximum value of estimation (7) in collectio

MMPR-15, Statistical Learning Theory

Author(s)

K. V. Vorontsov, G. A. Makhina

Title of the article

The principle of gap mazimization for nearest
neighbor monotonic classifier [In Russian]

Phrase closest to the standard
[In Russian]

IIpuryun maxcumusayuu 3a30pa 0AA MOHOTMOHHOZO
xaaccupuramopa bauorcatiwezo coceda

The maximum affinity to the sense
standard for the phrase is achieved
relative to the document

Vorontsov K. V. 2011. Combinatorial theory
of overfitting: results, applications and open problems

[In Russian] // MMPR-15

Estimation of affinity to the sense

standard for the article title: 0,0729

RMSD of affinity to the standard

for all phrases from abstract and title: 0,0252

Value of estimation (7):

0,0711 Value of estimation (6): 0,0711

MMPR-15, Theory and

Methods of Pattern Recognition and Classification

Author(s)

I. E. Genrikhov, E. V. Djukova

Title of the article

Complete decision trees in classification tasks
by precedents [In Russian]

Phrase closest to the standard
[In Russian]

IToanwve pewatowue depesva 6 3adavar waaccuPura-
yuu no npeyedenmanm

The maximum affinity to the sense
standard for the phrase is achieved
relative to the document

Vorontsov K. V. 2011. Combinatorial theory
of overfitting: results, applications and open problems
[In Russian] // MMPR-15

timation of affinity to the sense

B

standard for the article title: 0,1253

RMSD of affinity to the standard

for all phrases from abstract and title: 0,0489

Value of estimation (7):

0,1194 | Value of estimation (6): 0,1194
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result: articles with a maximum value of estimation (7) in collectio

MMPR-14, Methods and Models of Pattern Recognition and Forecasting

Author(s) D. I. Mel’nikov, V. V. Strijov, E. Yu. Andreeva
and G. Edenharter

Title of the article Support set selection when constructing of stable
integral indicators [In Russian]

Phrase closest to the standard [In Russian] Ob6zermo, ONUCAHBL 68 AUHEUHBT UKAAAT

The maximum affinity to the sense Abramov V.I., Seredin O.S., Sulimova V. V.,
standard for the phrase is achieved Mottl V. V. 2010. Equivalence of kernel functions
relative to the document and linear-space representations of arbitrary

real-world objects // IIP-8

Estimation of affinity to the sense standard for the article title: 0,0137

RMSD of affinity to the standard for all phrases from abstract and title: 0,0639

Value of estimation (7): 0,1426 Value of estimation (6): 0,0129
1IP-9, Theory and Methods of Pattern Recognition and Classification

Author(s) N. K. Zhwotovskiy, K. V. Vorontsov

Title of the article The exzactness criteria of combinatorial generalization

bounds [In Russian]

Phrase closest Komburnamopran meopun nepeobyuernusn 0aém mouHbLE

to the standard [In Russian] oueHru epoamHocmMU nepeobyuerHus ONA HEKOMOPHLT
HEMPUBUANLHBLT CEMETCME ANZOPUMMOS KaacCuPurayuu

The maximum affinity to the sense Vorontsov K. V. 2011. Combinatorial theory

standard for the phrase is achieved of overfitting: results, applications and open problems

relative to the document [In Russian] // MMPR-15

Estimation of affinity to the sense standard for the article title: 0,0634

RMSD of affinity to the standard for all phrases from abstract and title: 0,0578

Value of estimation (7): 0,1336 | Value of estimation (6): 0,0600
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Articles with a maximal final rank in collections

Concerning the estimation (6)
MMPR-15, Statistical Learning Theory

Author(s) K. V. Vorontsov, G. A. Makhina

Value of estimation (6): 0,0711/0,0711 | Value of estimation (7): 0,0711/0,0711"
MMPR-15, Theory and Methods of Pattern Recognition and Classification

Author(s) I. E. Genrikhov, E. V. Djukova

Value of estimation (6): 0,1194/0,1194 | Value of estimation (7): 0,1194/0,1194
MMPR-14, Methods and Models of Pattern Recognition and Forecasting

Author(s) O. V. Barinova, D. P. Vetrov

Value of estimation (6): 0,1295/0,1295 | Value of estimation (7): 0,1295/0,1426

1IP-9, Theory and Methods of Pattern Recognition and Classification
Author(s) S. D. Dvoenko, D. O. Pshenichny
Value of estimation (6): 0,0920/0,0920 | Value of estimation (7): 0,0920/0,1336

Not obtains the mazimal final rank

MMPR-14, Methods and Models of Pattern Recognition and Forecasting

Author(s) D. I. Mel’nikov, V. V. Strijov, E. Yu. Andreeva and G. Edenharter
Value of estimation (6): 0,0129/0,1295 | Value of estimation (7): 0,1426/0,1426

Concerning the estimation (7)

MMPR-14, Methods and Models of Pattern Recognition and Forecasting

Author(s) O. V. Barinova, D. P. Vetrov
1IP-9, Theory and Methods of Pattern Recognition and Classification
Author(s) N. K. Zhivotovskiy, K. V. Vorontsov
Value of estimation (6): 0,0600/0,0920 | Value of estimation (7): 0,1336/0,1336
1

After fraction bar is the maximum of estimation for collection
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Key word combinations for articles with a maximum value of estimation

MMPR-15, Statistical Learning Theory

Author(s)
Words from clusters of greatest TF-IDF
values for individual phrases [In Russian]
Combinations formed from them satisfying
the condition of Statement 1
including the words of «median» clusters

K. V. Vorontsov, G.A. Makhina
MmoHOMOHKHBLT, coced, bauskull, croavsawul,
rKonmponas, obobuams, cnocobrocmv
bauorcatiwuti coced, CrROALIAULUT KOHMPOAL,
obobwarouwan cnocobrnocmov
pasdenarou,an noeeprHOCMy

MMPR-15, Theory and Methods of Pattern Recognition and Classification

Author(s)
Words from clusters of greatest TF-IDF
values for individual phrases [In Russian]
Combinations formed from them satisfying
the condition of Statement 1
including the words of «median» clusters

I. E. Genrikhov, E. V. Djukova
raaccupurayua, noanwvd, pewarouyuli, depeeso,
npeuedenm, npouedypa, onucarue, obsop, damv

pewarowee depeso

pacnosnarowas npouedypa

MMPR-14, Methods and Mode

Is of Pattern Recognition and Forecasting

Author(s)
Words from clusters of greatest TF-IDF
values for individual phrases [In Russian]

Combinations formed from them satisfying
the condition of Statement 1

O. V. Barinova, D. P. Vetrov
obobw,amv, cnocobrHocms, KOMNO3UUUA,
owubra, 66poAMHOCML, KAACCUPUKRAUUA,

evbopra, eeprruti, 6ycmunz

obobwarouwan cnocobrnocmov

1IP-9, Theory and Methods of Pattern Recognition and Classification

Author(s)
Words from clusters of greatest TF-IDF
values for individual phrases [In Russian]
Combinations formed from them satisfying
the condition of Statement 1

S. D. Dvoenko, D. O. Pshenichny
naprolli, MaMpPuUYa, YUCAEHHBLT, USMEPEHUE,
rwoppexmnuili, obpabomra, caedosamov
MaAMPUUA NAPHLET

including the words of «median» clusters

MAMPUYA NAPHBLL CPABHEHUL

Dmitry Mikhaylov (Dmil
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combinations for articles with a maximum value of estimation (7)

MMPR-14, Methods and Models of Pattern Recognition and Forecasting

Author(s) D.I. Mel’nikov, V. V. Strijov,
E. Yu. Andreeva and G. Edenharter
Words from clusters of greatest TF-IDF onopruwli, onucarue, auHetinbLll,
values for individual phrases [In Russian] noMOW®, YUUMEAD, OCHOSHVLTL,

npedaodcums, NOAYULEHUE

Combinations formed from them satisfying
the condition of Statement 1

including the words of «median» clusters 6v60p onoprozo, onucarv. (6) AUHETUHBLT
Estimation of affinity to the sense standard for the article title: 0,0137
Maximum of affinity to the sense standard for phrase: 0,1517

RMSD of affinity to the standard for all phrases from abstract and title: 0,0639

1IP-9, Theory and Methods of Pattern Recognition and Classification

Author(s) N. K. Zhivotovskiy, K. V. Vorontsov
Words from clusters of greatest TF-IDF obobw,amb, KOMOUHAMOPHBLT, GEPOATHOCTML,
values for individual phrases [In Russian] cemeticmeo

Combinations formed from them satisfying
the condition of Statement 1

including the words of «median» clusters

Estimation of affinity to the sense standard for the article title: 0,0634
Maximum of affinity to the sense standard for phrase 0,1413
RMSD of affinity to the standard for all phrases from abstract and title: 0,0578
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Co-ordinated words f reatest TF-IDF values

MMPR-15, Statistical Learning Theory, K.V.Vorontsov, G. A. Makhina

b6ruorcatiututi «IIpunyun marcumusayuu 3asopa as MOHOMOHHOZO Kaaccupuramo-

coced pa bauotcatiutezo cocedas

cronv3AauLulh «IToayuerb, MOUHBLE OUEHKU MOAHOZ0 CROALIAULEZO KOHIMPOAA

KOHMPOADL ONA MOHOMOHHBLT KAACCUPURAMOPOS, OCHOBAHHBLT HA NPUHUUNE
6auotcatiuwezo cocedar

ob6obwarousan «IToxasano, wmo mnauaywweti obobuiarouweti cnocobrocmvro obaada-

cnocobrocmo em MoHOMOHHBT Kaaccuduramop, 6 KOMopom pasdenarouU,an nNoeepT-

Hocmb npoxodum nocepedure 3a30pa MeHCIY KAACCAMU>

including the words of «median» clusters

MOHOTMOHHBLTL «IIpunyun marcumusayuu 3a30pa AR MOHOTMOHHOZO KAACCUPURATILO-
raaccudpura- pa bauotcatiutezo coceda>
mop

MMPR-15, Theory and Methods of Pattern Recognition and Classification, I. E. Genrikhov, E. V. Djukova

noarwLl «IToanvie pewarouyue depeseva e sadavwar KaaccuPurRAUUU MO Npere-
denmam »

(noaroe) «B doxnade npedcmasnenv. pe3yabmamovl, NOAYLEHHDLE ASTMOPAMU,

pewarowee paspabomKxu anzopummos KaaccuPuKrkayuu HA OCHOBE NOAHLLT PEULA-

depeso rowur depesvess

dan ob6sop «/[ar 0630p OCHOBHLLT PE3YALMAMOS, NOAYUEHHBT ABTMOPAMU PAHEE

6 dannotl obaacmu»

including the words of «median» clusters

pacnosHarou,an «ITocmpoenv. modeau pacnosrarouLur npouedyp, HAUEAEHHDLE HA Pe-
npouedypa wenue 3a0a™ € HENOAHBMU JAHHBLMU (C NPONYCKAMU 6 NPUSHAKOBVLT
onucanuar ob6sexmos) u c HepasHOMEPHBIM pacnpedeaenuem obywaro-
wux o6zexmos no xKaaccam>»
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MMPR-14, O.V.Barinova, D. P. Vetrov

ob6obwarousan «Ouenru obobusarousett cnocobrnocmu bycmunza ¢ 6€POAMHOCTHBLMU
cnocobrocmn exodamu»

including the words of «median» clusters

owubra «B dannoli pabome npedaazaemcsa HOBaA 6EPTHAA OueHKa owubru
raaccupurayuu raaccudurayuu dan xwomnosuyuli npocmur waaccuPuramopos, oc-
HosaHnHaa Ha ceedenuu burnaproll 3adavwu kKaaccupurayuu c nepe-
KPOLBAOULUMUCA PACNPEJENEHUAMU KAACCOE K 3adave KaaccuPurayul
C HEMEPERPBLEAULUMUCA KAACCAMU>

MMPR-14, D.I. Mel’nikov, V. V. Strijov, E. Yu. Andreeva and G. Edenharter

including the words of «median» clusters

evL6op onopHozo «Buwibop onopHozo MHOJICECTEA NPU NOCMPOEHUU YCMOUNUBHT UHME-
2panvHULET UHOUKAMOPOE »

onucaHue «Hccnedyemca 3adana nNOCMPOEHUA UHMEZPAALHOZ0 UHOUKAMOPA

obzexma MmHooIcecmea obsexmos, ycmotinvusozo Kk swbpocam 6 onucanuar 06s-
exmos»

onucanwl «Ob6BexmbL onucarv, 6 AUHETHOLT WKAAAT >

(8) aunetinvix

1IP-9, S.D. Dvoenko, D. O. Pshenichny

mampuya «B unmeanexmyaavHom aHaaude OJAHHOLLL PE3YALMAMB, SKCNEPU-
napHoLT MeHMOE wacmo npedcmasaeHb. 6 8ude MAMPUY, NAPHLLT CpasHerut
SAEMEHMOE AHAAUSUPYEMOZO MHODICECTEA MEedHcOY coboti»

including the words of «median» clusters

Mmampuya nap- «06 ycmparenuu ompuyamesvHolT cOBCMEEHHBLT 3HAMEHUT MATPULY,

HBLT cpasHerull NAPHBLET CPABHEHUTLY
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11P-9, N. K. Zhivotovskiy, K. V. Vorontsov

including the words of «median» clusters

mowrocms «Kpumepuu mowrocmu womburamopruz oyernorx obobujarouseti cno-

romburamop- cobrocmu»

HBLT

rKomburamopHan «Komburamopran meopun nepeobyuenun 0aém mMouHbE OUEHKU GEPO-

meopusn AmHocmu nepeobyvenun 0af HEKOMOPHLLE HEMPUSBUANBHBIT CEMETUCME
anzopummos raaccupurayuu»

@ since the title and phrases of the article abstract represent a uniform semantic image, it
is entirely acceptable to analyze the occurrence of words related to the cluster of greatest
TF-IDF values concerning the given phrase, in a word relationships of other phrases;

@ in current work a set of aforementioned links will be associated with the key word com-
bination, if a connected subgraph of the phrase syntactic tree (undirected) is correspon-
ded to it, and at least one word combination satisfies the condition of Statement 1.

Some technical details

To reveal the links of words in analyzed phrases, MaltParser was used, i.e. a tool for parsing

the phrases of natural languages and working with dependency trees.
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Conclusions

Q

Qo

The main result of current work is the proposed method for estimating
the closeness of a text to the sense standard relatively to a topical text corpus.

Its effectiveness can be estimated by splitting the collection into clusters
by the closeness to a standard and the ratio of number of texts assigned to
the cluster of highest values to the total number of texts in the collection.

The offered method gives at least a threefold reduction in the number
of documents (i. e. scientific articles) that should be read first when
studying a given subject area.

The transitivity of syntactic relation within the sequence of co-ordinated
words requires to study the dynamics of TF-IDF change when we extent
our consideration from discrete words to L-grams (according to C. Shannon).

The neighborhood of the words of greatest TF-IDF values in the phrase
should be considered as necessary but not enough condition for assignment
to the key combinations that determine the semantic image of the text.

It is of interest the scarch of key word combinations in abstracts and titles
as a basis for designating in disputable cases the final rank and hierarchization
of articles according to significance when studying a given subject area.

Dmitry Mikhaylov (Dmitry.Mikhaylov@novsu.ru) 23/23


mailto:Dmitry.Mikhaylov@novsu.ru

	Text of scientific paper and rational sense transfer
	Closest researches and projects
	TF-IDF metrics and key word combinations
	Clustreing the vocabulary of initial phrase by TF-IDF: basic assumptions
	Clustering by TF-IDF as a basis of estimation for affinity to the sense standard
	Selecting the estimation for the phrase affinity to the sense standard
	Estimating the affinity to the standard for phrase group from the title and abstract
	Initial data for experiment: the structure of text corpus
	Initial data for experiment: the scope of documents included in the corpus
	Initial data for experiment: collections for selecting the articles
	The result: articles with a maximum value of estimation (6) in collections
	The result: articles with a maximum value of estimation (7) in collections
	Articles with a maximal final rank in collections
	Key word combinations for articles with a maximum value of estimation (6)
	Key word combinations for articles with a maximum value of estimation (7)
	Co-ordinated words from clusters of greatest TF-IDF values
	Conclusions

