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BUKOPUCTAHHS CEPBICIB GOOGLE
JIJISI BUSIBJIEHHSI COIIAJIBHO-EKOHOMIYHUX TEHIEHIIIA.

In this article, the research is aimed at developing a system for analysing social
facts in society by increasing the search queries for a given topic using Google
services. As an example, the phenomenon of labour migration of Ukrainians to
European countries has been explored based on the analysis of the Google Trends and
Google News news charts.
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B nmamiit cTaTTi MpOBENEHHO IOCTIPKEHHS CHPSIMOBaHHE Ha mepenadadeHHs
MEBHUX COIIANBHUX SBUI Y CYCIIJIBCTBI 32 paXyHOK 301JIbIIICHHS TMONIYKAaBHX 3aIUTIB
no BIAMOBIAHIM Temi. A came TpymoBa Mirpamisi yKpaiHIiB A0 KpaiH €BpomH.
[TpuBeneHo rpadiku 3amikaBIeHOCTI y momrykoBoMy cepsici Google, BiamoBigHuMU
KpaiHaMH Ta MOJANIbII TeHACHIII] TPYI0BOI Mirparii 10 HUX.

Kurouosi ciioBa: TpyaoBa Mirpaiisi, TeHIEHIII1, TOITYKOBUN TEPMiH.

The relevance of research topic. Nowadays the methods of analytical
processing of data allow us to study the formal models of facts, but the occurrence in
the social sphere are usually determined informally. That is why, the development of
approaches related to the construction of reflections of informal semantics in formal
models is necessary for the application of analytical tools for analysing informal facts,
which are social processes.

Target setting. The complexity of the analysis of social processes is related to
their informal definition. Methods of detecting and predicting certain social facts have a
high price. These methods are used mainly for the analysis of the economic aspect of
society. Forecasting and analysing social facts is a non-standard use of Google services.

Actual scientific researches and issues analysis. More and more articles
aimed at researching socio-economic facts, using data-mining methods, can be found
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in broad access, at the moment. Scientific articles mainly cover the historical and
political aspects of this phenomenon. Available articles describing the research, using
Google Trends [4], economic facts (financial market) [1,5,6].

Uninvestigated parts of general matters defining. Investigation of cause-
effect relationships of facts in the socio-economic sphere using the reflection of
informal semantics in formal models and data-mining methods.

The research objective. To develop an approach to display informal semantics
of social facts in quantitative models and to use methods of visual analysis [] and
multivariate statistics [] for the analysis of causal relationships.

The statement of basic materials. The proposed approach to the study of
social processes based on analytical processing of data is shown in Fig. 1.

From the informal description of the social phenomenon, the search tags used to
derive quantitative models from Google services are distinguished. This data, along
with data from other sources, is the source for data-mining procedures, which are
aimed at analysing causation and building a prediction model.

Very useful for this is Google Trends (see Fig. 2). To obtain data that will be
analysed together with the metric received, the news is used, from which we can take a
description of facts in society.
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Fig. 1. Data Processing Scheme Fig. 2. Scheme of implementation

As an example of the application of the above-mentioned approach, the study of
the processes of labour migration of Ukrainians was conducted. To this end, the link
between interest in search terms and further social trends was analysed. Herewith were
used Google Trends, Google News and the google-trends-api library. The frequency of
seasonal increase in interest in the topics of work abroad, you can see from Fig. 3, Fig. 4.
This season's increase comes from mid-December to mid-February of each year. This
testifies to the preliminary preparation of Ukrainians to leave because the execution of
relevant foreign documents takes up to 3 months [2]. Also, the charts show greater interest
in Poland, which corresponds to more labour migration to this country.
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Fig. 3. Schedule "Work in Poland" (red) Fig. 4. The customized schedule
and "Work in the Czech Republic" (blue) of requests "Work in Poland and" Work in
for the last 5 years the Czech Republic "for the last 5 years

Behind the Fig. 3, you can see a change in the interest of a certain topic in
percentage, over the last 5 years, from the largest of all the specified time levels. From
Fig. 4 there is a change in interest in comparison with the average level, for each topic
separately.

The appearance of this trend is due to the beginning of the orientation of
Ukraine to Europe from 2014. This is evidenced by the relevant charts of interest in
the search terms from July 2012 (Fig. 5). The jump in Poland's interest in 2015-2016 is
correlated with record-breaking visa issuance at that time [3].

Fig. 5. Charts for interest rate Fig. 6. Unrestricted interest rate
search terms from July 2012 schedules from July 2012

Also, by the level of similar queries as an example: "work in Poland for men",
"work in Poland at the factory", "work in Poland for harvesting", and others; you can
see the future distribution of workers by type of work, by the relevant groups (sex,
single-seat or family) and the economic spheres of their employment.

A similar trend in the growth of search queries began to show in relation to

other European countries as of 2018-2019 (Fig. 7, Fig. 8).
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Fig. 7. Schedule of Interest
"Work in Germany"

Fig. 8. Interest Graph "Work in Hungary"
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Conclusions. The proposed approach of using Google services allows us to
display the informal semantics of social facts into formal metrics that allow
quantifying these facts. The advantage of this approach is to extend the set of
quantitative data that can be processed using data-mining methods to analyse causation
relationships and construct a prediction model.
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BUKOPUCTAHHS CEPBICIB GOOGLE JIs1 BUSABJIEHHSA
COHIAJBHO-EKOHOMIYHMX TEHIEHIIIA

AKTyasIbHicTh TeMH JocjimkeHHsi. CpOrogHi METONM AHATITHYHOTO
OMpAIIOBAHHS JIaHUX JIO3BOJIIOTH JOCHIKYBaTh (opMaibHI MOJEN SIBUIL, aje
SIBUIIIA B COIIaJIbHINA cdepi 3a3Buuail BU3HA4Yal0Thes HedopmanbHO. ToMmy po3pobka
MiAXOIB, TOB’A3aHUX 3 MOOYIOBOIO BiZOOpakeHb HE(HOPMaIbHOI CEMAHTUKH B
dbopmanbHi MoOzeNi, € HEOOXiAHOKW [UIsi 3aCTOCYBAaHHS 3ac00IB  aHAIITHYHOTO
OTIpAIIOBaHH TaHUX J0 aHali3y He(OpPMaTbHUX SBHUIL, SKUMH € COL1ATbHI MTPOIECH.

IMocTanoBka npodaemu. CKIATHICTh aHATI3Y COIIAIBHHUX MPOIIECIB OB’ sI3aHa
3 iX HedopMaNbHUM BU3HAYCHHAM. METOAM BHSABIEHHS Ta NepeAdavyeHHs NMEeBHUX
COLIaJbHUX SBHII MalOTh BHUCOKY MiHy. JlaHi MeToau BUKOPUCTOBYIOTHCS
30eOUTBIIOTO ISl aHalli3y €KOHOMIYHOIO acIlekTy cycminberBa. Ilepenbadenns Tta
aHaJIi3 CyCIUIbHUX SIBUII € HECTAHJAPTHUM BUKOPHCTaHHAM cepBiciB Google.

AHaJi3 ocTaHHiX gochaizkeHb Ta nmyOJikaniii. Hapasi y mmpokomy moctymi
MOXKHA 3HANTH Bce OUTbINE CTaTel CHPSIMOBAaHMX HA JOCIIDKEHHS COI[aIbHO-
€KOHOMIYHUX SIBUIII, 32 JONIOMOTOI0 MeToaiB data-mining. HaykoBi cTtarTi mepeBakHO
BHUCBITJIFOIOTh ICTOPWYHUN Ta MOJITHYHWUN acneKT MaHuX sBuil. HasBHiI cTarTi, siKi
OMHCYIOTh JOCHTIKeHHs, 3a nomoMoroto Google Trends [4], eKOHOMIYHHWX SIBHII]
(¢1nancoBwuit punok) [1,5,6].

BunisieHHsi HeZOC/HIIKEHHX YACTHH 3arajibHoi mnpoodsaemu. JlocimiKeHHS
MPUYMHO-HACIIIKOBHX 3B’ S3KIB SBUIII B COLIATbHO-EKOHOMIYHIN cepl 3 BAKOPUCTAHHAM
BiZT0OpakeHHs He(OPMAIBFHOI CEMaHTHKH y (hopMaibHi Moiesi Ta MeToiB data-mining.

IMocranoBka 3aBaaHHsi. PospoOutn minxin BimoOpaxeHHs HedopmambHOT
CEMaHTHUKH CYCIUIbHUX SIBUII Y KUTbKICHI MOJENI Ta BUKOPUCTAHHS METO/IIB Bi3yalbHOTO
aHamizy i multivariate statistics 1uist aHastizy NpUYMHHO-HACTIIKOBHX 3B SI3KiB.

BukiiaieHHsi 0CHOBHOro MarepiaJjy. 3anpOrnoHOBaHUM MAXiA 10 JOCIIHKEHHS
COIIIJIbHUX TMPOILECIB Ha OCHOBI aHAIITHYHOTO OmparoBaHHs naHux. [lokaszano, sk
MOYKHA TTPUTITBUIIIATY JIESKI €TEMH MOJIENI 32 JIOTIOMOTO0 ICHYIOUHX api.

BucHoBkH. 3anpornoHOBaHMH MMiaXil BUKOPUCTaHHA cepBiciB Google mo3Bosie
OTpPUMATH BinoOpakeHHS HePOpPMaTbHOI CEMAaHTHUKU COLIANbHUX SBHIL y (OpMalibHI
METPHKH, $Ki JO3BOJISIOTH KUIBKICHO OIliHIOBAaTH Ii siBUma. llepeBaror Takoro
HiAXOy € PO3MMPEHHS MHOXHHHM KUTBKICHUX JaHUX, SKI MOXKYThb OIPAallbOBYBATHCS
3a JOMOMOror MeroniB data-mining 3 METOI0 aHami3y HPUYUHHO-HACIIAKOBUX
3B’s3KiB Ta moOyxoBu prediction model.

KmouoBi cioBa: cepsicu Google, TpymoBa Mirparis, TEHIEHIi, MOITYKOBHUIMA
TEPMIH.



