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The article is devoted to the study of the methodimlal basis of a new approach to empirical
research in sociolinguistics which involves the a$ecomputational methods in text analysis and can
detect and handle sociolinguistic text data abaittems of language development, features of lagggua
functioning, specificity of language processes, artgmt features of interaction and mutual influente
languages and other sociolinguistic factors. Thjg@ach is intended to promote the developmeraaét
and methodologies of computational sociolinguistltat allows rapid disbursement in the information
stream of linguistic facts and interpret them bamedeal, existing sociolinguistic text data.
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The process of communication is a form of socitibacaimed at information exchange
between people that determines the level and the ¢f organization of social groups. Suc-
cessful communication in society is achieved ifjscls (1) use the same channels of infor-
mation dissemination (have the same access tamatan), (2) obey generally accepted laws
and formal rules, conventions, customs, and t@wstin communication. Today, this balance is
disrupted in the Ukrainian society. The situatiam de changed with the help of a complex,
systematic, and qualitative multidimensional anialgé communication in a society that requi-
res linguists to improve the methodology of soaigliistic research.

With this in mind, we provide a comprehensive oiemw of modern tools for auto-
mated collection and processing of information tleatnsequently, will strengthen the me-
thodological base of sociolinguistics. The analymezhns will allow to process large amounts
of text within a minimum period and provide the mascurate results of research.

Modern Ukrainian sociolinguistics has a large numntdfeworks covering the methodo-
logical issues of research (B. Azhniuk, V. Demcleenk Masenko, H. Matsyuk, S. Sokolova,
L. Stavytska, O. Tkachenko, V. Trub, K. Tyshcherikoyavorska etc.), but the scientific litera-
ture still has not addressed sociolinguistic autammdaasks. Therefore, the object of analysis, ob-
servation, and generalization of our study is #aeh for computational methods for text analysis,
which can automate the procedures of identificadioth processing abciolinguistic textlata.

Note thatsociolinguistictext datais an element of text that gives answers and expla
nations to the questions: (1) about patterns ajuage development under different socio-
economic, ethnolinguistic and cultural conditiormused by the social nature of language;
(2) about features of the communication proces®rdary to social roles and socio-psy-
chological conditions of speech act implementatiand their illocutionary force; (3) about
the effects of interaction and mutual influencdasfguages under the condition of their co-
existence in one society; (4) about problems odrfetence and borrowing of elements in
language contact.
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The task of automation of sociolinguistic resegrabvides the deployment of the follo-
wing areas: 1) algorithmization and software impatation of traditional methods of sociolin-
guistic research; 2) development of tools and ndlogies for computational sociolinguistics
to improve and speed up the analytical work withiolinguistic text data

1. Algorithmization and software implementation oftraditional methods of socio-
linguistic research

Automation of sociolinguistic research requiresvisg) problems of algorithmic and
software implementation of traditional methods agislinguistics. Algorithms have to be crea-
ted for all traditional methods of linguistic resg@ namely the following methods: 1) col-
lecting of material; 2) processing of the collectisda; 3) assessment of the credibility of the
results. A considerable number of these methodgpeswkdures are in the current development
of sociolinguistics already done by computer. Adages and disadvantages of each of these
methods depend on the type and number of analgzéxland problems that linguists have been
studying. However, there is no method that is pdsfesuited for all kinds of linguistic data.

The methodf sociolinguistic datecollectionthat can be fully or partially automated
include 1) immediate (direct) observation; 2) syn&) interviews; 4) analysis of documenta-
ry sources; 5) testing. At the stage of data cbtle¢ demographic data are used: population,
national, social, gender and age characteristicthefsample population, data about the
development of education, culture, science, massramication, productive activities, etc.

The material for the extraction gbciolinguistic text dat@an include magazine arti-
cles, headlines, keywords, different types of comypeeports, memos, letters, newspaper
prescriptions, advertisements, public speechesiremts, blogs, chat rooms, scripts for video
recordings, telephone talks, slogans, and memes.

The method=f processing of the collectesibciolinguistic datathat can be automated
include procedures that linguists traditionally usethe analysis of source material. Data
analysis involves the use of a statistical systeesiuding the method along with scaling and
correlation analysis carried out by computer.

2. The development of computer tools and methodol@s of computational socio-
linguistics

The second direction of automation in sociolingaistsearch concerns the development
of tools and methodologies of computational soeglistics. Today, this area is just beginning
to develop, thus it opens up wide opportunitiesdture activities of sociolinguists.

Computational sociolinguistics covers a wide reafnec@mputer instruments to create
text annotation, description, and encodingadiolinguistic textual datallowing to create an
algorithm and, consequently, to automate this tfpenalysis.

The main task of computational sociolinguisticsthe search for methods of auto-
mated sociolinguistic analysis of texts, which practical and can provide reasonable con-
clusions and reliable results. At the current stage also need to ensure the creation of ex-
pert computer analysis systems, which offer choiogbe selection of procedure sequences
that perfectly meet the research requirements bmd ahecking the validity of the results.

As computational sociolinguistics is just beginniogdevelop its own tools, it is ap-
propriate to use automated methods that have preffedtive in areas such as a) commu-
nicative linguistics, b) corpus linguistics, ¢) goutational linguistics, d) computational sta-
tistics, and e) computational sociology.

A) The use of automated methods of communicativenijuistics in sociolinguistic
research

To solve sociolinguistic tasks of algorithmizatittre methods that are usedaom-
municative linguistics can be used, including discourse analysis, coranatysis, transac-
tion analysis, and intent analysis.
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The main task ofliscourse analysiss to identify the social context and to study the
relationship between language in communicationsaifl, mental, psychological, and cultural
processes [1: 26].

Content analysisa set of techniques and methods to describe roatel rules of com-
munication, provides tools for assessing socialisty propaganda, communication psychology,
the study of differences in culture, research ithpgenic and precedent texts and discourses,
and is used for analysis of differences in spe@chim communication behavior of mentally ill
and healthy people [1: 27Content analysiss a multidisciplinary method that integrates the
theories and methodologies of many humanities byude of mathematical statistics and lin-
guistics to study any given text.

Transactional analysisstudies interpersonal relationships based on Egguand
paralinguistic codes (gestures, facial expressipasture, etc.); the analysis includes psycho-
logical games in which “ego-states” of speakers farend, and “scenarios” under which
participants are unconsciously acting [1: 28].

The essence dfitent analysiss to identify speech intents and goals of theakpe(pub-
lic or hidden) [1: 29].

Automated discourse analysis, content analysissa@tion analysis, and intent analysis
are based today only on identifying word forms aattulating the frequency of their use,
which is not enough for sociolinguistic researehatldition, the content often cannot be ana-
lyzed without exclusion of the general contextitfations described in the text and inclusion of
additional linguistic information or the use of mmeds of natural language processing. The effi-
ciency of content analysis of a given text by cotepdepends on the number of types of pro-
cessed linguistic and metalinguistic informatiotrasted from the analyzed text.

B) The use of automated methods of corpus linguiss in sociolinguistic research

To strengthen sociolinguistic research methodolegy,can use the methods of corpus
linguistics that allow the processing of large nenstof texts if special annotation (encoding) of
sociolinguistic information is provided in the body the texts. Today, there are many text
corpora with linguistic markups, which can be u$adsociolinguistic research. In addition,
there are a number of electronic text archives apinty text data from a large variety of
sources that can be used for research purposes.

C) The use of sociolinguistic research methods in eputational linguistics

A list of programs that are designed to perform poterized linguistic analysis of texts
can be found in the “Catalog” section at the “Lathory of Applied Linguistics of the National
University of Shipbuilding” website [2]. Note thalhese directories contain direct links to
resources available on the Internet containinqildefor program developers; instructions how
to work with them; conditions under which softwésebeing distributed; the source files and
libraries which allow you to create your own pragraith the necessary functions.

D) The use of sociolinguistic research methods immputational statistics

Modern computational statistics have developed poweols for automated analysis. In
particular, there arprogramsfor 1) data classificationBMDP New Syst, SigmaStat, Statistix,
StatXact, Turbo Spring; 2¥or content analysis:General Inquirer, AnnoTape, Cameo,
Concordance, HyperResearch, JFreq, Lekta, Leximakesa, MonoConc, Protan, QDA Miner,
Qualrus, Salt, Stata, Statistica, Tabari (Kedsktpeek, TextQuest, TextSmart, Tropes, Words,
WordSmith, WordStat, Baal, DA system, soprano, &erycontent analysis Pro (version 1.6),
PLCA,; 3)for statistical data processin®@M-STAT, DATA DESK, JMP, Multivariance, NCSS +
Advanced Statistics, ODA, POWERSTAT, SAM- 86, SOLSTADIA, StatView, Statit,
STATlab, STATMOST, UNISTAT, WIinSTAT, MESOSAUR, OLIR| Rostand, SANI.

In addition, there arspecial packages for data classificatio@art, MVSP, Palmoda
(LOREH), PolyAnalyst, Stars, Stat- Media, Quasdas€-master; arstatistical expert systems:
Starex, Statistical Navigator, and STAKS.
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All of these programs, special packages, and expgtems have advantages and
disadvantages. Therefore, they can be valuabteftain purposes, but they may be unsuitable for
other purposes. However, different applicationsirecpr combine different methods of analysis.

Functional modules of these programs, specializetagges, and expert systems provide
the following operations: (1) data management; dateversion; (2) color graphics; (3) descrip-
tive statistics; (4) t-criteria; (5) discriminantethods, variance, determination, cluster, cova-
riance, component, correlation, regression anaifaotalysis of data; (6) methods of intelligen-
ce analysis, experiment planning and creation pbtheses, hypothesis testing and analysis of
stochastic processes (time series).

Automated methods of statistical analysis can teaaormal distributions and form a
working hypothesis. In the subsystem of model ecaosbn, you can check the hypothesis; mea-
sure and compare the relationship of signs; ideatid model the structure of dependence; ana-
lyze data that vary over time; determine the ttajgcof objects; identify homogeneous groups;
track the average time to go from one state tchenptio simulate the process of evolution.

F) The use of sociolinguistic research methods @omputational sociology

For an automatic sociological analysis of texts,rtethods of computer sociological
analysisof texts appear to be effective, such as the ndetifianap analysis [3], the method of
using semantic text grammars (method Franzosi) tfdg, general inquirer method [5], the
method of psychotherapy interview analysis [6], tiethod of contextual content analysis [7],
the method of visualization of the content [8], thethod of semantic and syntactic analysis of
Nazarenko [9], the method of automated contentyaisa]10].

The method of mamnalysis[3] is aimed at analyzing text data with a setatkegories
and concepts including frequency and distributibrcancepts in the text and the relationship
between them. The method involves the analysi®ofent. This method is used to determine
similarities or differences in the content and ctute of a large number of texts dealing with
certain topics and themes.

Using the method of map analysis, we get a grithiofmation in which concepts are
nodes and “special values” reveal interactions betwthe nodes. The amount of information to
be registered for each ratio is determined bydkearcher.

The method of application of semantic text grammdkéethod Franzosijuses semantic
grammar to identify categories and relations betniem[4]. It includes also information
about the type of text for more efficient codindhis method allows the user to perform an
analysis of the content manually or by computere Tésearcher is encrypting data manually
and the computer is used only for calculations.

Unlike the analytic maps, the Franzosi method h&pfnd out relationships between
concepts based on linguistic, rather than cogndiiteria. The method is applicable for corpora
analysis with appropriate markings and texts oftmae type.

The method of general inquiref5] is implemented as a program that has onlinessc
Functional modules of the program are providingaaalysis of the content of the text and can
be used to 1) identify concepts and media clusttsuse them; 2) identify areas of influence;
3) identify contract or related publications, pkggm; 4) dissemination of information; 5) se-
arch for experts; 6) search for necessary infoomaff) identification of communities; 8) samp-
ling study.

The program uses additional functional modules sagtcontent analysis, discourse
analysis, semantic nets, statistical analysistelwmalysis, factor analysis, regression analysis,
network analysis, dynamic network analysis, matohlsis, multidimensional scaling, and
analysis of variance.

The general inquirer method uses a dictionary ofegd research categories from four
sources: the vocabulary of categories “Harvard th&, semantic dictionary of Lasswell, the voca-
bulary of new categories and the vocabulary ofgzatemarkers. For each category, there are lists
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of words that express the meaning of these categdtialso uses dictionaries of prefixes and suf-
fixes to identify indirect word forms present irettext. In this method, an algorithm compares
each form of a word or phrase included in eachiatiaty and assigns them to the appropriate
codes.

The method of psychotherapy interview analysias specially designed for the analysis
of communication between therapist and patient [Bje origin of this method was the
assumption that specific text data are a sourceriof classification categories. The most
important thing for this analysis is to study te&tionship between the content and structure of
verbal communication and the changes of the patiefimng psychotherapeutic treatment. In this
method, all the words that remain after the remo¥dlinction words and lemmatizing and that
have a frequency equal to or greater than tentaredsto screening. During the screening of
correlations, random events occur that should rosden, so they are removed following the
criteria of significance appliance. The methodatagjadvantage of this method is the attempt to
save time searching for relevant concepts and lihguistic implementation. This method may
also be useful in situations, which require findiogmmon themes or categories in large
amounts of text data.

The method of contextual content analydig] is designed to measure the social dis-
tance between positions (statuses) in the orgémizdt is based on the assumption that there
are obvious stylistic differences between speakergxample, between communication mana-
gers and employees or doctors and patients. Thisoehdnas been implemented in the program
Minnesotafor contextual content analysis.

The method of content visualizatiof8] involves creating visual maps about the topics
that dominate the text. The authors tried to oveethe problem of the method of reading and
subjective interpretation and speed up the analgsixess by automatically generating
keywords occurring in the text. This means idemitfyimportant categories and their relations.
This method can be applied in the analysis of medieere large amounts of text are compared
and studied. Disadvantages of the method arelddkeof “sensitivity” to the specific language
because only graphemes are analyzed; 2) lemmatizatinot made; 3) there are no ways to
group semantically close words; 4) multiple measiage not counted; 5) it is impossible to
check whether some word groups (two or more) agd usthe sense of one semantic unit, for
example, an idiom. However, the method of contésualization can be useful for a specific
analysis because it easily identifies the domitiagrines and their relative importance.

The method of semantic and syntactic analysis ofzZideenko[9] is specifically de-
signed for sociological research. This method salie a quantitative analysis based on a syn-
tactic and semantic analysis. The advantage ofrtfgthod lies in the fact that statistical
calculations are applied to the analysis of liniuidata, unlike standard statistical graphs.
The authors used manual coding as well as autornatiing: links and semantic features
were coded manually, while tags were set autoniptiddowever, there is the well-known
risk of inconsistent coding and big amounts of tiamgl effort are required for manual labe-
ling. The positive effect is that the syntacticairrhation helps to identify patterns specific to
each category of respondents, and allows to geltsehat cannot be easily removed from the
statistics of graphical forms or segments. Thishoétallows building a hierarchy of groups
of words, which form hyponyms and synonyms, angs ia convenient way to represent
conceptual information. The method of syntactic @ethantic analysis can be used in a
system of content analysis.

The method of automated content analy§i®] resulted from a cooperation between a
university and a company research center on cdimmusstics. They created an automated con-
tent analyzer that combines specific linguistic aathantic markups. In this method, oral inter-
views are transcribed in text format, which allonvarking up according to specific questions
and features of the respondent (age, gender, gpoiap, etc.). The next stage is performed by
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drawing on the elements that indicate a certaimtieh such as the pronouns "he" and "they."
Automatic markup is done by using morphologicabtag systems. In addition, each language
unit receives semantic tags. Structurally ambigusosis are duplicated with separate entries
for each part of speech. Polysemy is removed auicatig using contextual rules. Manual
post-editing is done for the rest of the tags dhdraoordinated points. The advantage is that
this method uses linguistic information to identiglational links between different gramma-
tical categories.

Thus, the article describes the methodologicalsbabithe computational analysis of
texts, which aims at identifying and processingiadoguistic text data. The obtained results
assert the feasibility of computerization of tremigl research methods that will contribute to
the development of tools and methodologies of cdatfmnal sociolinguistics and allows rapid
disbursement in the information flow of linguistiacts and interpret them based on real,
existing sociolinguistic text data.

Conclusions

The described methods will help to improve thevsafe for the implementation of
methodologies for sociolinguistic analysis and tovide sophisticated modeling of text data
according to a coding scheme. Of course, this soéiwshould improve the inclusion of
linguistic information or use the dynamic call ofternal programs that will manipulate such
information to supplement and correct it. In thiaywit is possible to support the circular
process of quantitative analysis, qualitative iortetation and adapt to different types of meta-
information needed for deeper analysis. They impeshnical requirements for complex
systems and data modeling.

In the current stage isolated research on methg#aldor analysis and on the creation
of computer tools for text analysis are both ecacalty and intellectually ineffective. Further
perspectives for the automation of sociolinguitiicin the cooperation with professionals of
such disciplines, as sociolinguistics, computegrsm, sociology, and others.
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CTaTTIO NPUCBAYEHO BHMBUCHHIO METOOJIOTIYHMX 3acajl HOBOTO IIJIXOAY JIO E€MIIPUYHHX J0-
CJIIJKEHb y COILIOJIHTBICTHIN, IO Mependadae 3acTOCYBaHHS KOMII IOTEPHUX METOJIB aHANI3y TEKCTY,
3a JIOIIOMOTOI0 SIKHX MOJKHA BHSIBISITH Ta ONPAIbOBYBAaTH COLIOJIHTBICTHYHI TEKCTOBI JaHi MO 3aKo-
HOMIPHOCTI MOBHOTO PO3BHTKY, OCOONMBOCTI (DyHKIIOHYBaHHsS MOB, creru(iKy MpoleciB MOBHOTO
CIUIKYBaHHSI, BOXIMBI PUCH B3a€MOIIT i B3aEMOBILIMBY MOB Ta iHIII COLIOMIHTBICTUYHI YMHHUKH.

3aBmaHHs KOMII' I0TepH3alii COIIONIHTBICTUYHHX JOCII/DKEHb BOAYaEMO B PO3TOPTAHHI JisUIb-
HOCTI 3a TAaKUMH HampsiMaMu: 1) anropurtmisaiis i IporpaMHa peajisallis TpaIuL{iiHUX METOJiB CO-
[{OJIHTBICTHYHUX JIOCII/UKCHB; 2) BUPOOICHHS IHCTPYMEHTApII0 1 METOIONIOTii KOMIT FOTEPHOI COIIio-
JIHTBICTHKU JUIsl TTOKPALICHHSI W MPHUCKOPEHHS aHAMITHYHOI pOOOTH 3 COL[OJIHIBICTHYHUMHU TEKCTO-
BUMH JIaHUMH.

ABTOMaTH3aIlisl COLIONIHTBICTHYHUX JIOCHTI/DPKCHh BUMAarae po3B’si3aHHS 3aBJaHb 3 aTOPUTMi-
3amii 1 mporpamHOi peaiizanii TpaJuNifHUX METOMIB COLIONIHTBICTUKH. AJTOPUTMI3yBaTH HEOOXiTHO
BCl TpyNH TPajHLiiHMX METOIIB COLIONIHIBICTHYHMX JOCITI/KEHb, a came: 1) 36MpaHHs Marepiany;
2) omparfoBaHHs 310paHHX JaHUX Ta OL[HIOBAHHS JOCTOBIPHOCTI OJIEPKAHHX PE3yJbTaTiB. 3HAYHA
KIJBKICTB IIUX METOJIIB 1 IIPOIEAYp Ha CydacHOMY €Tali pO3BUTKY COILIOJIHIBICTHKU BXKE Pealli3yeThCst
3a JI0TIOMOT 00 KOMII' I0Tepa.

BiamoBizgHo 10 ApYyroro HampsiMy aBTOMaTH3allii COLIOMIHIBICTHYHUX TOCII/UKEHb nepeabada-
€THCsI BUPOOJICHHS IHCTPYMEHTApPII0 Ta METO0JIOTIT KoMIT FoTepHO1 comioinrBicTiku. KoM’ roTepHOIo
COL[OJTIHTBICTUKOIO HAa3MBAEMO HAMPSM MOBO3HABYMX JOCII/PKCHb, KU PO3B’sA3y€ TEOPETUUHI i MpH-
KJIaJHI 3aBJAHHS COILIOJIIHIBICTHKH 3a JOIIOMOTOI0 KOMII IOTEpPHHUX IHCTPYMEHTiB. ['0J0BHUM 3aBaaH-
HSIM KOMIT' IOT€PHOI COLIOJIHTBICTHKY € MOUIYK TAKMX METOIB aBTOMaTH30BAaHOTO COIIOJIIHIBiCTHYHOTO
QHAJI3Y TEKCTY, SKi BUABIAIOTHCS NMPAKTHYHUMHU Ta MOXYTh 3a0€3MEYMTH OOIPYHTOBaHi BHCHOBKH i
JIOCTOBIpHI pe3yJbTaTH.

OCKIiJIbKH KOMIT IOTE€pHA COILIOJIIHI'BICTHKA JIMIIIE TIOYMHAE BUPOOIATH BIaCHUI IHCTpyMEHTapii,
TO JIOLIJIbHUM € 3aCTOCYBaHHS aBTOMAaTH30BaHHMX METOJIB, IO BXKE BUSBUIIHCS €EKTUBHUMH B TaKUX
ranyssx, sK. a) KOMyHiKaTHBHA JiHTBicTHKA, 0) KOPIYCHA JHTBICTHKA, B) KOMII IOTCpHA JIIHIBICTHKA,
) KOMIT FOTEpHA CTATHCTHKA, 1) KOMIIT FOTepHA COiosorist. s po3s’ i3aHHs COL[OMIHIBICTHYHHX 3aB-
JIaHb ANTOPHUTMI3allil MiJJal0Th METOAH, SKi ChOTOJHI CTAHOBJIATH IHCTPYMEHTapiil KOMYHiKaTHBHOI
JIHTBICTHKH, 30KpeMa. JTUCKYpC-aHali3, KOHTCHT-aHaji3, TpaHCAKIIWHWN aHaii3 Ta iHTeHT-aHam3. [1o-
CHJICHHIO METOOJIOTI COIIOJIIHIBICTHYHUX JOCHIIKEHb TaKOX CIPHATHME BUKOPUCTAHHS METOJIB
KOPITYCHOI JIIH'BICTHKH, 110 3a0€3[eYNTh OIMPAIIOBAHHS BEIMKHX MACUBIB TEKCTiB.

JIiisi aBTOMaTH30BaHOTO COLIOJIOTIYHOTO aHaji3y TEKCTy €(EKTUBHUMHU MOXYTh OYTH TaKOXK
METOJM KOMIT IOTEPHOTO COLIOJIOTIYHOTO aHaNi3y TEKCTY, Taki SK. METOJ aHaJli3y KapTH, METO] 3a-
CTOCYBaHHSI CEMaHTHYHUX TEKCTOBHX rpamMaTuk (Metox ®paH30ci), METO] 3aralbHOr0 OIUTYBAIbHHUKA,
METO/]] aHaJi3y MCHXOTEPANeBTUYHHUX IHTEPB 0, METOJ] KOHTEKCTHOTO aHali3y 3MicTy, METOJ Bi3yai-
3alii 3MiCTYy KOHTEHTY, METOJ] CHHTaKCHYHOIO i ceMaHTH4HOro aHaiizy Hasapemka, meToJn aBTOMa-
THU30BAHOTO aHAJI3y 3MiCTYy KOHTCHTY.

Takuil migXix MOKIMKAHUK CHPUATH BUPOOJECHHIO IHCTPYMEHTapil0 1 METOHOJIOTii KoMII fo-
TEPHOI COIIOJIIHTBICTHKH, IO JJO3BOJHTH IIBHIKO BHIUIITH B iH(OpManifHOMY ITOTOI MOBHI (akTH i
IHTEpIIPETyBaTH IX Ha OCHOBI peajbHUX, HASBHUX Y TEKCTi COLIOMIHIBICTUYHUX JaHHX.

Kniouosi crosa: xoMIt' FoTepHa COLIOJIIHIBICTHKA, METOIM COLIOTIHTBICTUYHOTO aHaJi3y TEKCTY,
KOMIT FOTePH30BaHHI COIIOTIHTBICTHYHIN aHai3 TEKCTY, COLIOMIHTBICTHYHI TEKCTOBI JaHi.
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