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TRUST AND SOCIO-ECONOMIC INDICATORS:
MODEL INCLUDING RELIGION FACTOR

The article is concerned with the following issues: definitions, indicators of trust were reviewed; the working
hypotheses of the research were formed; the choice of factors related to the trust indices was made; cluster
analysis of the relationship between individual trust indices and economic indicators was carried out; a correlation
analysis of the relationship between individual trust indices and socio-cultural indicators was conducted; a neural
network for modeling the general index of trust based on a well-founded set of economic and socio-cultural
indicators was developed.

The hypothesis about the influence of socio-cultural factors on trust and out of which there was
distinguished a relation to a specific religion. By means of correlation analysis and neural networks, it was shown
that Protestantism and Catholicism are the most significant religions that affect the general index of interpersonal
trust. However, atheism has a more significant impact.

Following 198 observations, each of which represented the country for a given year in the period from 1995
to 2014, the neural network produced satisfactory results in forecasting the total trust index on the basis of the
following factors: GDP per capita, GINI coefficient, atheism (percentage of population, support such an attitude to
religion). The neural network recognized 89.9% of the data and 90% of the test set indicating that the network got
adjusted and could be used for modeling. The scatter diagram for a 5% error indicates that most of the data is
within the required value. But it should be noted, that the model overestimates trust in Ukraine at the end of the
analyzed period. This gives grounds for the assumption that in Ukraine there are additional factors that negatively
affect interpersonal trust.

Keywords: interpersonal trust, institutional trust, correlation analysis, cluster analysis, neural network
modeling.
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AOBIPA TA COUIAIIbHO-EKOHOMIYHI MOKA3HUKW:
MOLEJIb 3 YPAXYBAHHAM ®AKTOPA PENITII

Y po6oTi po3rnsHYTO HACcTYMHi NUTaHHSA: NPoBeAEeHO ornaa AediHiliid, NokasHWKIB A0BipU; copMynboBaHi
poboui rinotean pocnigxeHHs; 3giicHeHo BMGIp chakTopiB, WO MoB'A3aHi 3 iHAeKcamMu [O0BipU; NMPOBEAEHO
KnacTepHUn aHani3 B3aeMO3B’A3KY MK OKPeMUMK iHOeKcamn OOBIpU Ta EKOHOMIYHUMW MOKa3HWKaMu; NpoBeAeHo
KOpensauiH1iA aHania B3aeMO3B’A3Ky MK OKpeMUMM iHAEeKcaMun JOBIpK Ta couianbHO-KyNbTYPHUMU MOKa3HUKaMK;
po3pobrieHa HelMpoHHa Mepexa ANns MOAEeSoBaHHS 3aranbHoro iHAekcy AoBipu Ha nigctasi obrpyHTOBaHOro
Habopy EKOHOMIYHUX Ta COLiO-KYNbTYPHUX NMOKA3HUKIB.

Byna nepeBipeHa rinoTesa npo BRNnvB Ha [OBipY couianbHO-KyNbTypHUX akTopiB, ceped sSkux 6Gyno
BMAINEHO BIOHOWEHHA [0 MeBHOI penirii. 3a [oMoOMorolo  KopensuiiHoro aHamisy Ta HeWpocCiTbOBOro
MofenoBaHHA Oyno nokasaHo, WO Haibinblw 3HauyywuMK penirismu, siki BRnvMBaloTb Ha 3aranbHill iHOEKC
Mi>KOCOBUCTICHOT AOBIpK, € NPOTECTaHTM3M Ta kaTonuuTBo. OgHak GinbL BaroMuii BNAIMB Mae aTeisMm.

Po3pobneHa 3a gaHumn 198 cnoctepexeHb, KOXHe 3 SIKMX sIBMANO cobot KpaiHy CBIiTY 3a MeBHUN pik B
nepiog 1995-2014 pp., HempomepexeBa Mogenb Aa€ 3afOBifbHi pesynbTaTh y MPOrHO3yBaHHI 3aranbHOro
iHgekcy Aosipn Ha nigcTasi dakTopis: BBl Ha aywy HaceneHHs, koediuieHT GINI, aTei3m (BiaCOTOK HaceneHHs,
O NiATPUMYIOTb Take CTaBMeHHs A0 penirii). HeipoHHa mepexa posnisHana 89,9% paHux i 90% TecToBOI
MHOXWHW, LIO FOBOPUTbL MpO Te, L0 Mepexa HacTpoinacs i Moxe GyTW BMKOpUCTaHa AN MO[ENOBaHHS.
[iarpama poascitoBaHHs Ans 5% nomunky, nokasye, wo Ginblua YacTUHW OaHUX 3HAaXOAWUTBLCS Y MPUNYCTUMOMY
iHTepBani. Ane cnig BiAMITWUTb, WO MoAdenb AaE 3aBULLEHY OLiHKY OOBipW Ans YKpaiHW Ha KiHui nepiogy, Lo
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aHanizyBaBcs. Lle nae nigctaBv Ans npunylieHHs, Wwo B YKpaiHi AiloTb Le AoAaTKoBi hakTopu, WO HeratmBHO
BNSIMBAIOTb Ha MiDKOCOBMCTICHY AOBIpY.

KniouoBi cnoBa: mixxocobucTicHa AoBipa, iHCTUTYLiHa A0Bipa, KOPEnsiuiiH1iA aHanis, knacTepHUin aHarnis,
HeripoMepexeBe MOAENOBaHHS.
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AOBEPUE U COLMAIIBHO-3KOHOMUYECKUE NMOKA3ATEJIN:
MOAE/JIb C YHETOM ®AKTOPA PEJIUTNN

B pabote paccmoTpeHbl criegylolime BOMPOCH: NMPOBEAEH OCMOTP AeduHMUMiA, nokasaTenen LOBepus;
cchopMynupoBaHbl paboyre rmnoTesbl UCCNEeAoBaHUst; OCYLLECTBINEH BbIGOP hakTOPOB, CBA3AHHbLIX C UHAEKCaAMU
[oBepusi; MPOBEAEHO KMNacTEPHbI aHanu3 B3aVMOCBA3W MeXZy OTAENbHbIMUM WMHOEKCaMu [oBepust U
3KOHOMMWYECKMMM MNOKa3aTeNsMK; MpPoBeAEeH KOPPENSLMUOHHbIA aHanu3 B3aMMOCBA3N MeXay OTAeNbHbIMU
VHOEeKCaMM [0BEpUsi U CoUManbHO-KyNbTYPHbIMKW Mokasatensimu; paspaboTaHa HeEWpoHHas ceTb Ans
MoOenMpoBaHus obLLero uHaekca AOBEPUsi HA OCHOBaHUM OBGOCHOBaHHOrO Habopa 3KOHOMWYECKMX M COLMO-
KyNbTYPHbIX NOKa3aTeneu.

Bbina npoBepeHa runoTtesa o BNMSIHAM Ha OOBEpUsl COLMANbHO-KYNbTYPHbLIX (haKTOPOB, CPpeay KOTOpbIX
Obin BblAENeH OTHOLLEHWE K onpeaeneHHon penurni. C NoMoOLLbi0 KOPPENSLMOHHOTO aHann3a u HepoceTeBoro
MOoOenMpoBaHus GbINo NokasaHo, YTO Hanbonee 3HAYMMbIMU PENUIMSMU, KOTOpble BRUSIOT Ha obLien MHOekc
MEXIIMYHOCTHOrO JOBEPUS, SBMSIETCA NPOTECTaHTU3M U KaTonndecTBo. OgHako 6onee cyllecTBeHHOe BNUsHME
MMeeT aTensm.

PaspaboTtaHHasa no gaHHbiM 198 HabnogeHwun, kaxpgoe M3 KOTOpbIX NpeactaBnsno coboi cTpaHy 3a
onpegeneHHbln rog B nepuop 1995 - 2014, HelpoceTeBass Mofenb AaeT yAOBNETBOPUTENbHbIE pe3ynbTaThl B
NPOrHO3npoBaHNK 06LLEero nHAeKca AoBepust Ha ocHoBaHuK dhakTopoB: BBIM Ha aywy HaceneHus, koadduuneHT
GINI, aTen3m (NpouUeHT HaceneHus, NoaAepPKMBaIOT Takoe OTHOLLEHWE K penurum). HelipoHHas ceTb pacno3Hana
89,9% paHHbIX U 90% TecToBOW MHOXECTBa, YTO FOBOPWUT O TOM, YTO CETb HacTpounacb U MOXET ObiTb
ucrnonb3oBaHa Anst MogenvpoBaHus. Ouarpamma paccevBaHus anst 5% owubku, nokasbiBaeT, YTo Gonbluas
YacTb AaHHbIX HaxoguTcs B OOMYCTUMOM MHTepBane. Ho crnegyeTr OoTMETWUT, YTO MOAeNb AaeT 3aBblLLEHHYH
OLEHKY aoBepus Anst YkpauHbl Ha KOHLie Mepuoaa, KOTOpbl aHanuavpoBancs. OTO AaeT OCHOBaHust Anst
NPeAnonoXeHusi, YTo B YKpauHe [OENCTBYIOT ele AONOofiHUTENbHble (aKTopbl, HEraTMBHO BRMSIOWME Ha
MEeXIMYHOCTHOE AoBepue.

KntoueBble cnoBa: MeXNMYHOCTHOE A0Bepue, UHCTUTYLMOHanNbLHOe A0Bepue, KOPPENSLNOHHBIN aHanus,
KnacTepHbI aHanus, HepoceTeBoe MOAENNPOBaHNS.

JEL Classification: A13, C01, C38, C45.

Relevance of the purpose and hypothesis of the study

The subject of modern studies are various aspects of the socio-economic nature of trust as a
mechanism of interpersonal, intergroup, interinstitutional relations. Despite the substantial number of
foreign and domestic publications that deal with the problems of trust, the theoretical understanding
of this complex and multi-faceted phenomenon only begins (Cook & al., 2005), (Merkulova, 2014),
(Glaeser & al., 2000), (Cox & al., 2005). Measurement of personal and institutional trust is the
subject of discussions, and empirical studies on this topic are limited.

Two conceptual approaches can be distinguished in the theoretical analysis of trust:
individualistic approach and economic and sociological approach (Putman, 2000).

The first assumes that trust is the product of individual (psychological, physical, religious, etc.)
personality characteristics. The second approach implies that trust is formed under the influence of
economic and social factors, including income, education, etc. The working hypothesis of our study is
the assumption of a mixed set of factors that influence the formation of trust.

This set is the goal of the study — identifying the links between social and economic indicators
and trust indicators. The following questions were considered in the work: review of definitions,
indicators of trust; the working hypotheses of the research are formulated; The choice of factors
related to the trust indexes was made; Cluster analysis of the relationship between individual trust
indices and economic indicators was implemented; a correlation analysis of the relationship between
individual trust indices and socio-cultural indicators was conducted; A neural network was developed
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for modeling the general index of trust based on a well-founded set of economic and socio-cultural
indicators.

Definitive aspect. In modern socio-economic studies, the division of trust in the interpersonal,
which, in turn, is subdivided into trust to strangers and acquaintances (relatives, friends etc.) and
institutional, which is also analyzed in positions — trust in various state and public institutions, etc.
These types of trust have their own distinctions that determine the measurement capabilities
(Merkulova, 2014).

In general, trust is a measure of confidence that the subject will behave as expected, given the
lack of control over the environment in which it operates. "Trust is the expectation of behavior of
other individuals that influence the decision of a person in a situation when he must begin to act
without knowing if these acts are performed" (quoted in "This trust belongs to interpersonal trust"
(Institutional economics, 2005)).

There are separate indices for estimating distinct types of trust, which are calculated based on
the respondents' survey results according to a certain scheme with 4 possible answers. The most
well-known sociological surveys of the level of trust are General Social Survey (GSS), World Values
Survey (WVS), European Social Survey (ESS), Latinobarémetro, and others (Merkulova, 2014). In
our study, we used mainly the WVS database (Bjornskov, 2006) and the following indexes that were
calculated based on data sources (Trust index WVS. 2018), (Trust index ESS, 2018) for 1981-2014:
Human trust index, Family trust index, Neighbor trust index, Strangers trust index, Person trust index,
Confidence to the police, Trust to people of another nationality, Trust to people of another religion,
Government trust index.

A comparative analysis showed that Ukraine relates to the countries with strong family and
foreign credibility, but very weak in government and police trust.

Choice of factors that affect trust

Economic factors. High confidence in the country is strongly associated with high household
incomes. A higher level of trust is closely linked to a lower income inequality. The explanatory
reasons remain unclear, but there are several theories. Inequality of income can make it more
difficult for people in distinct levels to have a common sense of purpose and trust each other. Another
reason is that low level of trust can hinder the development of positive social relationships, which, in
turn, contributes to a high inequality of income (OECD, 2011).

In this paper, instead of household income, GDP per capita was selected to analyze how this
macroeconomic indicator relates to the level of trust. The GINI index was also taken as an indicator
of income inequality.

Socio-cultural factors. Trust in others may be caused by moral or cultural reasons. In addition,
religious beliefs may be important since different religions have disparate attitudes to social
interactions and state structures.

In (Alesina & al., 2000), the influence of religion on trust was insignificant, but this work was
conducted only for the United States. Other researchers working on interstate examples have found
that religious affiliation sometimes affects the quality of government. One of the explanations for this
conclusion is based on the attitude of different religions in relation to the common good and social
interaction with others, especially to another religion (Alesina & al., 2000). In this paper, an analysis
of the impact of major world religions and the availability of higher education on the level of trust in
the country was implemented.

Neural network for the general index of trust

In order to construct the neural network model, the following steps were undertaken: the
formation of a sample of countries; choice of activation function; choice of number of layers; choice
of number of neurons in a layer; the choice of the most influential factors (based on sources
(Education level, 2018), (GINI data, 2018a), (GINI data. 2018b), (GINI data, 2018c), (GDP, 2018a),
(GDP, 2018b), (General Database, 2018), (Trust index, 2018)).

For simulation data from source (Trust index WVS. 2018) for 1997-2014 was used. The sample

included 91 countries for a given time. For analysis, sigmoid was used as an activation function
1

y:

For the selection of the most noteworthy features, a correlation analysis was carried out (Figure
1). For analysis, Deductor software was used.

1+e—S
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B wonHkIE nons K.0ppenaumMA C EbNOnHEINMK NONAKM
M2 MNone Most people can be tusted ;
4 GLP [ | 0567
5 NO (= | 0411
3 GINI [ | 0,335
10 | Cathalic [ | -0,306
9 Protestant — | 0282
2 University - level education, with degr... | [BE | 0,225
15 OTHER [ | 0,188
£ Buddhist [ | 0177
8 Orthodox — | 0,161
7 lslam [ | 0134
12 Confucianizm = | -0,058
1 Year | | -0.037
11 | Other Chrigtian [ | 0,021
13 | Hindu ] | 0021
14 | Jlew | | -0.001

Fig.1 Correlation between trust and socio-economic indicators
Source: author's development

Some indicators have a positive effect, while the other part has a negative effect (Table 1). With
the growth of GDP per capita, the percentage of people who have received university education and
the reduction of inequality (GINI), the trust index is increasing.

Table 1
Factors’ influence on trust
Positive influence Negative influence

GDP per capita GINI
Atheism Catholicism
Protestantism Orthodoxy
Availability of university education | Islam
Other religions Confucianism
Buddhism Other Christianity
Hinduism Judaism

Source: author's development

The influence of religions on the trust index is ambiguous. It is important to point out that only
Buddhism, Hinduism and Atheism, have a positive effect on trust.

Indicators that have the highest significance on the trust index: GDP per capita, GINI, religion:
atheism - the percentage of people who support this attitude towards religion were selected. The
starting point is the general trust index. A neural network was built on a maximum sample of available
information. 198 observations were used, where each observation is a country for a specific year in
the period 1995-2014. Data from Ukraine were excluded from the sample for a test case for
recognition.

Neural network has the following parameters: the number of layers - 1; number of neurons in
the layer - 7; activation function - sigmoid; steepness activation function - 1; algorithm - online
training; learning speed 0.1; moment - 0.9; Error - 0.05.

The neural network recognized 89.89% of the data and 90% of the test set, indicating that the
network is adjusted and can be used for simulation. The maximum error for the data is 0.189, and the
average 0.0193, for the test set the maximum error is 0.0538 and the average is 0.014. The scatter
plot, where the red lines show a 5% error, indicates that most of the data is in an acceptable region
(Fig. 2).

The most accurate estimates of trust model are provided for the countries represented in
Table. 2
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Countries with the best estimate
Most people can be trusted | Estimated Error
1997 Czech Republic | 27.2 27.12118 | 0.29%
2007 Georgia 17.6 17.52105 | 0.45%
2007 Taiwan 24.2 24.01968 | 0.75%
1997 El Salvador 14.1 14.29603 | -1.39%
2007 Hong Kong 40.3 40.52066 | -0.55%
2007 Norway 73.7 73.33999 | 0.49%

Source: author's development

Table 2

Most people can be trusted_QUT
Most people can be trusted
JranoH

BepxHAA rpaHuya

HikHAR rpaHnua

3257197128 164 2042392756 32135378 41,8 45,6 493 55,3 60,163,7

Fig.2 Neural Network scatter plot

Source: author's development

To assess the quality of the model, it was tested on the example of Ukraine — a country that
was not part of the working set in the development of the neutron network (Table 3). The deviation of
the predicted values (Tdata) from the model (Testimated) Shows the error

Tiata— Testimated

Error =
Taata
Table 3
Neural Network Errors
Year Actu_al value Estimated value of the trust index, % | Error, %
trust index, %
2012 23.1 26.91 -16%
2007 24.5 26.73 9%
1997 28.8 23.4 19%

Source: author's development

The result shows that the error does not exceed 20%; it should also be noted that the model
gives an overestimate of confidence at the end of the analyzed period. This gives the ground for the
assumption that in Ukraine there are additional factors that negatively affect interpersonal trust.
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Conclusions

The hypothesis about the influence on the trust of socio-cultural factors, among which the
relation to a specific religion was tested. Using correlation analysis and neural network simulations, it
has been shown that Protestantism and Catholicism are the most significant religions that affect the
general index of interpersonal trust. However, atheism has higher significance level. The constructed
neural network model provides satisfactory results in forecasting the general index of trust based on
factors: GDP per capita, GINI coefficient, atheism (percentage of population supporting such attitude
to religion). The neural network recognized 89.89% of the data and 90% of the test set, indicating
that the network is adjusted and can be used for simulation. The scatter plot for a 5% error indicates
that most of the data is within an acceptable region.

But it should be noted that the model gives an overestimated assessment of confidence in
Ukraine at the end of the analyzed period. This gives the ground for the assumption that in Ukraine
there are additional factors that negatively affect interpersonal trust.
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