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IMUTAHHS TEHEPALIIl TEMATUYHUX TEKCTIB HA OCHOBI
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Volodymyr Fomenko, Heorhii Loutskii, Pavlo Rehida, Artem Volokyta
THEMATIC TEXTS GENERATION ISSUES BASED ON RECURRENT NEURAL
NETWORKS AND WORD2VEC

VY cTarTi po3rasgacThCsl MUTAHHS TeHEpallii MCeBIOBUIAIKOBUX TEKCTIB HA 3a7aHy
TeMaTuKy. J[7s reneparlii BUKOPUCTOBYIOThCS peKypeHTH1 HelipoHH1 mepexi (LSTM)
3 TOIEpPeTHbOI0 0O0POOKOI CHIIB 3a jJomoMoror Mojeni word2vec. Tema TekcTy
3a/1a€ThCA 32 JIOMIOMOTOI0 HA0Opy KIIOYOBHX CiiB. Mojen TpeHyrThCs Ha HaAOOPi
POCIICBKOMOBHHX CTaTCH.

KarouoBi cJjioBa: reHepailiss TEKCTy, PEKypEeHTHI HEWpPOHHI MeEpexi, JOBra
KOpPOTKOYacHa mam’site, word2vec.

Puc.: 3. Ta6x.: 1. bi6a.: 13.

The paper deals with the issues of generating pseudo-random texts on a given
topic. For generation the recurrent neural networks (LSTM) with preliminary
pre-processing of words using the word2vec model are used. The text topic is
assigned using a set of keywords. The models are trained on a dataset of
Russian-language articles.

Key words: text generation, recurrent neural networks, long short-term memory,

word2vec.
Fig.: 3. Tabl.: 1. Bibl.: 13.

Target setting. Due to the growing demand for automated generation of object
descriptions, article excerpts, news summaries, etc., generation of thematic texts has
become an actual topic in the recent years.

Actual scientific researches and issues analysis. In connection to the invention of
new methods and approaches in the field of artificial intelligence, the topic of text
generation has become more studied in recent years.

Uninvestigated parts of general matters defining. Despite a considerable
number of works devoted to the application of recurrent neural networks for the text



generation, the problem of thematic text generation remains little investigated.
Moreover, in connection with the fact that models behave differently for each
language group, it is necessary to conduct a separate study and a separate selection of
parameters for the each language. Therefore, this work focuses on the generation of
thematic texts in Russian.

The research objective. The purpose of this paper is to investigate the application
of the recurrent neural networks in combination with word2vec to generate thematic
texts specifically for the Russian language. As a solution, the article will focus on
creating a model that generates Russian-language text on a given topic using the
above-mentioned structures and analyzing its interpretability and parameters.

The statement of basic materials. The standard formulation of the task of
pseudo-random text generation occurs in two forms. In the first form, the goal is to
predict the next character of the text given N previous characters, where N usually
varies from 50 to 1000 [5]. To predict the next element in a sequence, specifically,
the next word in the sentence, the Generative LSTM is used. Having the sequence of

input vectors (x;,....,x;) , the model uses the sequence of its output vectors (o,,...,0;) ,

to have a sequence of predictable distributions P(¥.[¥s)=softmax(o,) where the

distribution of softmax function is given by:

exp(o,”)

2,00, (1)

P(softmax(o,) = j) =

where 9, is the output vector of the model.

General model structure. The structure of the model was chosen to predict the
sequence of sentences most accurately, while taking into account the correspondence
between the parts of speech, punctuation marks and the topic of the text. Fig. 1
illustrates its main components.
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Fig. 1. General model structure

Experiments. The training stage consisted of splitting the articles into sequences of
N words while marking N + 1 word as the target variable. The experiments were
done with N varying from 5 to 20 and the final results presented here were held with
the value of 13. Final dataset consisted of 300,000 samples where the word prediction
model reached the loss of 0.0195. The part of speech model reached the loss of
1.31417.

Table 1
Examples of generated texts
Given context Produced results
AIICKTPUUCCKHUH 00BEKTHI BUPTYAJTLHON PEaTbHOCTH JIOJKHBI BECTH
KJIaBHATypa ce0s1 aHAJIOTMYHO MOCTPEAAKTHPOBAHUS
nmporpamma CaMOHaCTPaUBAIOIIUXCSI CHCTEM IPECTABICHUS .
MIPOrPaMMHUPOBAHKE | TEXJOKYMECHTAIIMH KOMIIOHYIOTCSI OTHOCUTEIIBHO
KOMITBIOTEP MAaIIHHAILHOTO MOJIOKEHUS B TaJIbHEHIIIEM
HCIIOJIb3yeMa .

Conclusions. The paper has demonstrated the ability of Long Short-Term Memory
recurrent neural networks along with word2vec network to generate thematic
meaningful Russian-language texts. It can be seen that the use of such combination
produces qualitative results. A model that produces interpretable results has been
developed and its parameters has been studied.



There are several directions for future work. One is to change the model structure,
increasing the number of hidden units and adding more layers. Another is to increase
the size of training dataset to give the model more context. These changes will
definitely improve the results. It also would be interesting to test the model on
different languages.
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PO3IINPEHA AHOTAILI

B.A.®omenko, I'.'M.JIyubkuii, IL.I'.Perina, A.M.BoJsiokuTa
[IUTAHHS TEHEPALII TEMATUYHUX TEKCTIB HA OCHOBI
PEKYPEHTHUX HEMPOHHNX MEPEX TA WORD2VEC

AKTyaJIbHICTHL TeMM JocjikeHHsi. [IpoOmema reHepalili TEKCTIB cTae OLIbII
aKTyaJbHOI0 B OCTaHHI JHI y 3B'A3KY 31 3pOCTAlOYMM ITOMUTOM HAa aBTOMAaTUYHE
CTBOPEHHsI OMHCIB O00'€KTIB, YpUBKIB CTaTei, MiJICYMKIB HOBHWH, MOBIJIOMJICHb Y
ciry»0ax MIKpOOJIOriB, BiJMOBiAEH 4aT-00TIB TOml[O. TakuM 4YMHOM, MPOOIEMOI0 €
CTBOPEHHsI TEKCTIB, I1I0 BIANOBIAAIOTH 3ajaHiid TemaTuil. Jlana poboTa npucBsueHa
npoOsiemMi reHeparlii TeKCTIB came POCIiChKOI0 MOBOIO, OCKUIBKH KOKHA MOBHA IpyTia
BHUMAarae 1HA1BIyaIbHOTO MIIX0TY.

IMocranoBka mnpodJemu. BifacyTHicTh n00pe I1HTEPNPETOBAHOTO METOMY IS
ABTOMATUYHOTO CTBOPEHHS POCIMCHKOMOBHUX TEMATHUYHUX TEKCTIB 3a JOMOMOTOIO
PEKYPEHTHUX HEUPOHHUX MEPEXK.

AHaJi3 ocTra”HHix JaociaigxkeHb i myoOaikaumiii. IIporsrom ocTaHHIX pOKIB
3’ABISIETbCSI BCE OUIbIIE CTaTel MPUCBSIUYCHUX TeHepallii TeMaTUYHUX TEKCTIB,
30KpeMa, 3aBJIIKH TMOsB1 HOBUX METO/IIB FeHeparllii MoCIiJOBHOCTEH 3 BUKOPUCTAHHSIM
PEKypeHTHUX HeHUpoHHUX Mepex. [Ipore mimxomu crneuudiudi A TeHepaiii
TEMaTUYHUX TEKCTIB, 0COOJIMBO POCIMICHKOI0 MOBOIO, BCE 1€ HEAOCTATHHO BUBYEHI.

BunineHHss HeZoCHiIKEeHMX 4YACTHH 3arajbHol mnpooOJjemu. Jlana cTaTTd
NPHUCBSYEHA BHUBYCHHIO Ta aHalI3y 3alpOIOHOBAHOTO TMIAXOAy JJIsi TeHeparii
TEMAaTHYHUX TEKCTIB, 30KpeMa Ha pocCiichbKii MoBi. JlocmimkeHHs chokycoBaHO Ha
BHUBUYCHHI 3aCTOCYBaHHSI PEKYPEHTHUX HEUPOHHUX Mepex Ta word2vec.

IMocTanoBka 3aBIaHHs. 3aBJaHHSIM € CTBOPUTH MOJENIb, HATPEHOBAHY Ha TPy
YPUBKIB pOCIHCBKOMOBHHX CTaTeH, 110 HABYUTHCS BU3HAYATH KOHTEKCT TEKCTY, 1 5K
pe3yibTaT BUAABATH JOOPE IHTEPIIPETOBAHUI TEKCT 3a TIEI0 K CAMOIO TEMATHUKOIO.

BuknagenHss ocHOBHOro  marepiaay. IlpoBegeHo  aHami3  CHUIBHOTO
Bukopuctanus wmojeneit RNN Tta word2vec. Onucano migxomu st oOpoOku
BXIJTHOTO TEKCTY, aHaji3y CTPYKTYpH peueHb, NMPOTHO3yBaHHS HACTYMHHUX YacCTUH
MOBH, TPOTHO3YBAaHHS HACTYIHUX CJIB Ta CTPYKTYPH BIAMOBIAHUX MOJCIICH.
PesynbraTty BUSBUIIHCH 100pE IHTEPIIPETOBAHUMHE Ta 3MICTOBHUMU.

BucnoBku. IIpoaHamizoBaHo 3MICT, CTPYKTypy Ta MapamMeTpu MOJENeH, SKi
MOKa3alii HaWKpallll pe3yiabTaTH s reHeparii TekcrtiB. [liaxin mokaszaB cebe modpe
JUTsI CTBOPEHHSI TEMAaTUYHUX TEKCTiB. HaBeneHi pe3ynbratu eKCIIepUMEHTIB Ta aHai3
HACTYIHHUX KPOKIB.



KarouoBi cioBa: TeHepallis TEKCTy, PEKypEeHTHI HEMpOHHI Mepexi, 0oBra
KOpOTKOYacHa mam’site, word2vec.



