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Corruption is a major global problem.
It undermines economic growth, government
efficiency and public trust in institutions.
Therefore, predicting the evolution of the
corruption situation is a very important goal.
However, choosing which indicators to use is
difficult. The perception of corruption either
measutes a subjective corruption petception
index or is based on objective statistical
numbers. However, these latter statistics do
not show undetected cases of corruption and
therefore underestimate the frequency of the
phenomenon. This study uses a machine
learning method to select economic and
socio-statistical indicators that can be used to
estimate corruption. Based on the method,
the trend of the relationship between the
indicators included in the research and the
perception of corruption or the lack thereof
enriches the knowledge on the subject with a
lot of information. The results also bring
science closer to developing a reliable
forecasting method.
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Introduction

A review of the literature proves that it is worth looking for a relationship between
macroeconomic indicators and the perception of corruption. In the first and second
parts of this study, the authors undertook this as well. This article presents the results
of one of the paths of a two-pronged research (the impact of hard socio-economic
data on the development of corruption perception). The authors describe the effects
of soft data in another study, which has not yet been published. The novelty of
the study is primarily the method used. The indices included in the study were selected
with the help of artificial intelligence (Al) using an adaptive feature selection algorithm
based on machine learning. The authors then analysed the data selected in this way
using the feature analysis through graphical representation procedure and drew their
conclusions. In some cases, it was possible to demonstrate a trend-like relationship
between the examined economic indicators and the perception of corruption. The
analysis of these is described by the authors in another study. The current study
describes the results related to additional indices that do not show a trend but were
selected with the applied methodology. Despite the fact that no real trend was
observed for these variables, the authors marked a quasi-trend in the figures
illustrating the results to facilitate the analysis. The authors prepared a short
theoretical and methodological introduction, the detailed literature background and
the applied methodology will be included in an upcoming article.

Literature review

Corruption and economics

Transparency International (TT) (2024) publishes the corruption perceptions index (CPI)
of 180 countries every year. This assesses the level of corruption perceptible in the
public sector (Abramo 2008, Donchev—Ujhelyi 2014). TT has already received many
criticisms (Budsaratragoon—Jitmaneeroj 2020, Németh et al. 2019, 2021), and in many
cases its results are not used properly. Such misuse is, for example, when journalists
misinterpret the results or deliberately confuse corruption (which TI does not
measure) and the perception of corruption (El6d 2020, Portfolio.hu 2021).
The latter is measured by the CPI, but perception is not the same as actual corruption
(Szeman 2022). Such inappropriate use of the index causes economic damage and
tarnishes the reputation of the given country. Overall, the index is still widely used
and an internationally accepted benchmark. That is why the authors decided to use it
in their research.

The phenomenon of corruption is almost as old as history. Its strengthening can
be attributed to the growth of the economic influence of the merchant bourgeoisie in
the new era (Engels 2016). Engels explains the background of the statement in detail
in his referenced book. However, due to the length of the article, we did not want to
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go into too much detail about the book. The essence of the statement is that in the
pre-modern period, power and money were concentrated in the same persons (rulers,
leaders). In the modern era, the situation changed. The boutgeoisie had money
without political power and the ruling class had power but less and less money. This
system of relations almost obviously leads to corruption in the form of power bought
for money.

In this study, the authors only point out that corruption always involves obtaining
personal benefits, as highlighted by the T1 definition (Nagy 2018). And the advantage
can always be expressed in money, even if, for example, information is obtained by
the corrupt party (Kyung—Nam 2023, Wang—Steinberg 2010). The connection
between corruption and the flow of money is much more obvious in connection with
money laundering (Barone et al. 2022, Chaikin—Sharman 2009) and the diversion of
public procurement resources (Sergi—South 2016, Walters 2013). This reduces the
efficiency of the use of public funds, thereby worsening the performance of the
economy (Tanzi—Davoodi 1997). Detetiorating performance then reduces the desire
to invest, one of the effects of which will be an increase in unemployment due to the
lack of investment. The other consequence is the downgrading of the country by the
credit rating organisations due to the increased investment risk (Budik—Ezr 2015).

Many studies have dealt with the relationship between corruption and economic
performance. The relationship between GDP and CPI was a frequent research topic.
It has been proven that a high level of corruption reduces the incentive to invest,
increases company costs and undermines the efficiency of public institutions (Atsir—
Sunaryati 2018). Due to its global nature, corruption also negatively affects foreign
trade indicators (Atsir—Sunaryati 2018). It plays a role in many sectors of the economy
(Campos—Pradhan 2007) and even has a negative impact on competitiveness (Budik—
Ezr 2015) and sustainability goals (Fhima et al. 2023).

Feature selection

In the finance sector, feature selection is essential for optimising predictive models
and decision-making processes. Various financial domains such as risk management
(Lahmiri 2016), stock price prediction (Peng et al. 2021), fraud detection (Ravisankar
et al. 2011) and distress prediction (Liang et al. 2015) use feature selection algorithms
to pinpoint the most relevant variables. These techniques aim to reduce
dimensionality, enhance model interpretability and improve prediction accuracy by
selecting a subset of features from the original dataset. Research in finance has shown
that feature selection effectively enhances model performance, reduces overfitting
and identifies key drivers of financial outcomes.

Additionally, numerous studies thoroughly explore the relationship between
corruption perception and socio-economic indicators across various countries. Using
advanced data analysis techniques like cluster analysis and machine learning, the CPI
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is examined by selecting key features and analysing their impact (Domashova—
Politova 2021). By employing feature selection methodologies such as the add and
add-del methods, the study strategically identifies the most influential indicators from
economic, social and business management domains. Analysing data from 2012 to
2019, the research highlights the complex relationship between corruption perception
and various factors, offering valuable insights for policymakers and stakeholders
aiming to combat corruption and improve governance globally.

Another study investigates corruption analysis across countries using self-
organising maps (SOMs) and support vector machines (SVMs) (Huysmans et al.
20006). The research aims to explore the connections between macroeconomic
variables and perceived corruption levels. Initially, SOMs are used to visualise the
interconnections among variables, followed by SVMs for forecasting corruption
levels. For feature selection, methods like the backwards procedure with leave-one-
out cross-validation error were used to identify significant variables. The study
integrates data from multiple sources including the CIA Factbook and T1I, and the
results indicate potential deviations between predicted and actual corruption levels,
providing insights for further research.

Bayesian models have also been developed to assess corruption risk in federal
management units (Carvalho—Carvalho 2016). Techniques like correlation analysis
and adaptive lasso were used for feature selection, with naive Bayes chosen as the
final model, achieving an AUC of about 0.82. Significant rules were extracted to
identify corruption-prone units. A web application enables CGU managers to
prioritise anti-corruption efforts effectively. This study demonstrates the utility of
data mining in combating corruption and maximising audit efficiency.

Research on corporate anti-corruption disclosure using feature selection as a
machine learning approach, compared to traditional statistical methods, was also
conducted (Utomo et al. 2021). By analysing data from the Indonesian Stock
Exchange and the United Nations Global Compact, the study identifies variables
influencing anti-corruption policies. Feature selection methods such as decision tree,
support vector machine and random forest were compared with statistical analysis, showing
superior performance in identifying crucial variables for anti-corruption disclosure.
The study highlights the efficacy of machine learning in enhancing corporate
governance decision-making related to anti-corruption policies.

Methods

Dataset

The present research is based on two publicly available databases. One is the CPI
published every year by TI. This ranks 180 countries based on perceived corruption
in the public sector (Transparency International 2024). The ranking is based on the
corruption detection score calculated using the methodology developed by TI.

Regional Statistics, Vol. 16. No. 1.2026: 1-21; DOI: 10.15196/RS160102



Al-powered insights on global corruption: a multi-view analysis

The methodology developed by Lambsdorff (2008) was changed in 2012 to better
adapt the results to modern expectations (Saisana—Saltelli 2012). The extent of the
change is so significant that T1 specifically draws attention to the fact that the scores
before and after 2012 cannot be compared with each other. Therefore, the present
study also uses data after 2012.

The CPI is prepared by processing questions from a total of thirteen sources
investigating corruption. However, most of these sources contain not only corruption

but also economic and social data. A particularly rich source of data is the sustainable
governance indicators (SGI) database of the Bertelsmann Stiftung (2023a). This data seties
also has its own calculation methodology (Bertelsmann Stiftung 2022). The authors
of this study chose this database because it also contains so-called ‘hard data’ based
on statistics. Such data are generally considered more reliable than subjective (‘soft
data’) opinions obtained through questionnaires. However, the usability of the data
also depends on the topic of the research. Most approaches to corruption, including
the CPI, are based on subjective opinions. Although there arte also objective
approaches — for example, the number of court judgments can also be examined —
these generally cannot provide an estimate of the level of hidden corruption.
Nowadays, there is no generally accepted and unquestionable method for examining
this hidden area (Németh et al. 2019).

Beliaeva et al. (2020) concluded that subjective measurements can be more
reliable, especially during crises. The big disadvantage of objective performance
measures is the absolute nature of these indicators, compared with subjective
performance measures (Wall et al. 2004). So, subjective performance measures solve
most of the problems and limitations, especially when dealing with the confounding
effect of Covid-19. They also help overcome the problem that companies may not be
willing to share their own information. To verify this claim, the authors of this study
conducted further research using subjective opinion data from the SGI.

The Bertelsmann Stiftung SGI have been measuring countries’ sustainability and
governance performance since 2009. They examine three areas: sustainability, level of
democracy and economic performance (Schiller et al. 2023). They evaluate
sustainability on an economic and political level, examining economic and financial
indicators as well as the social system. Democracy is characterised by the rule of law,
freedom of the press, political participation and the quality of democratic institutions.
Government performance is described by the ability to make policy decisions and
implement policy reforms in practice (Bertelsmann Stiftung 2023b). The number of
countries examined is 41. Each of the countties examined is a member of the OECD,
the European Union or both (Bertelsmann Stiftung 2023a). This is also a weakness
of the database, since the performance of other countries cannot be determined from
the data. However, there is also a relationship between corruption and economic
indicators in developing countries (Uddin—Rahman 2023).
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The country reports are prepared by independent experts for the Bertelsmann

Stiftung. The reports also include expert assessments and statistical data from
international organisations (OECD, EU, IMF) and local sources (Bertelsmann
Stiftung 2022). Although the scope of the examined countries is limited, the analysis
of these countries is carried out in detail according to many aspects. The performance
of the countries can be compared with each other. The regular updates of the reports
enable the monitoring of long-term trends and changes in each country.

Adaptive, hybrid feature selection (AHFS)

The adaptive, hybrid feature selection (AHES) algorithm offers a flexible approach to
feature selection in machine learning by merging existing supervised techniques and
emphasising adaptability (Viharos et al. 2021). Its robustness and effectiveness make
it suitable for real-world applications (Nagy et al. 2023). The algorithm integrates
various correlation and information-theoretic measures, such as MMIFS, mRMR and
LCES, to evaluate the relationship between features and their information content.
This hybrid nature allows the AHFS algorithm to adapt to different scenarios and
incorporate future scientific advancements by adding new feature selection methods
and metrics.

Employing the widely used sequential forward selection technique, the AHFS
algorithm incrementally builds the selected feature set by evaluating each candidate
feature provided by the measures at each iteration. This adaptability enables the
algorithm to explore various feature selection methods and evaluation measures,
resulting in a comprehensive and effective approach.

To address the lack of a universally optimal feature selection algorithm, the AHFS
algorithm uses the applied learning method as an independent evaluation tool.
By constructing candidate model configurations and selecting features based on the
specific learning model used, it ensures adaptive feature selection tailored to the
learning model’s needs. The algorithm produces feature order, accuracy, model error
and concrete models as outcomes, contributing to a thorough evaluation of model
performance.

Feature analysis through graphical representation

The feature selection process results were visualised and analysed using cluster and
trend analysis techniques. Graphical representations provided insights into the
characteristics and relationships of the selected features, identifying patterns, trends
or anomalies. The effectiveness and suitability of these features for their intended
purpose were assessed, evaluating their importance in capturing the underlying data
characteristics and their impact on subsequent analysis or modelling tasks.
The findings were contextualised within the broader research objectives and existing
literature, highlighting the significance of specific features.
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The graph-based method allows the database to be adjusted as needed. Since
corruption is complex and often imperceptible, no single model can predict its level
accurately. Each model’s results should be examined carefully, noting any trends or
differences. Diagrams should be organised based on social, economic and other
factors in relation to perceived corruption (CPI). Function analysis measures the
interaction between corruption (CPI) and other factors, with corruption acting as a
disruptive force in society (Lambsdorff 2008).

The diagrams illustrate connections and trends that help determine the situation
of a country or region. By analysing the distance from the axes and trends, three
important factors can be identified. The charts classify according to the value of other
factors and the CPI provided by TI, with the third factor relating to the statistical
trend. The analysis results can be summarised as follows.

Results

Household out-of-pocket expenses

Out-of-pocket costs are one element of the Bertelsmann Institute’s Hea/th’ index.
The indicator describes how much of the healthcare costs households themselves
must cover. This is measured by a ratio (%0):
healthcare costs paid by households/total healthcare expenditure
(state + households).

This percentage is on the x-axis of our graph. Although the data are quite scattered,
a ‘quasi’ trend can be drawn (see in Appendix Figure Al).

On the upper left are the northern European states, New Zealand and
Luxembourg, and on the lower right is Mexico. If we take this trend as a basis, then
it can be said that the more medical treatment citizens have to pay for — i.e. the less
the state supports — the higher the perceived level of corruption. This is logical,
because the more services and help you have to pay for out of pocket, the more we
feel that this is a solution in other areas of life as well: I often have to pay someone if
I want my case to be taken care of. And this is a kind of corruption.

The other (‘quasi’) trend: below a CPI score of y = 60, there are typically Middle
Eastern and Southern European countries, as well as Turkey (which is practically also
part of Southern Europe), South Korea and Mexico, extending all the way to the
lowest and among the highest public health subsidies (x-axis). Of these, the healthcare
of Croatia, the Czech Republic and Slovenia is the most subsidised by the state
(only about 10% of the citizens’ deductibles), while the healthcare of Cyprus and
Latvia is the most expensive for citizens. This trend indicates that in Central, Eastern
and Southern Europe, the petrceived level of corruption is independent of the extent
of ‘reach into the pocket’, i.e. the health expenditure of households. This seems to be
confirmed by the trend that the level of perception of corruption in northern
European countries among healthcare systems receiving high state support is much
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lower than in former socialist states with the same proportion of support, as well as
the fact that there is no actual trend on the graph — the data points are completely
scattered.

Infant mortality

The Bertelsmann SGI indicator measures the infant mortality rate per 1,000 live
births. The lower this ratio, the more favourable it is; therefore, the higher the score
in the SGI. The graph shows the ratio of deaths per thousand live births (see
in Appendix Figure A2).

Although a well-explained trend line cannot be fitted to the points, it can be said
that increasing infant mortality is associated with a less favourable image of
corruption. The performance of Mexico and Turkey is also the most unfavourable in
this indicator. A CPI score below 50 is similarly unfavourable in Romania and
Bulgaria, which rank 3rd and 4th in the infant mortality ranking respectively. Infant
mortality is one of the most common indicators of health conditions, so it can be
evaluated together with the previously evaluated out-of-pocket expenses indicator,
and thus the health situation and the perception of corruption can be examined more
thoroughly.

Female labour force participation

The female labour force participation rate is measured by the Bertelsmann SGI index
by the ratio of women and men present in the labour market. Its optimal value is 1.
In the examined countries, the ratio varies between 0.48 (Turkey) and 0.97
(Lithuania). Turkey and Mexico are also at the bottom of the ranking in this indicator,
and the Scandinavian and Baltic states perform best (as well as Israel). With the same
labour market rate, the CPI spreads over a significant range: with a rate of 0.75, the
CPI score is between 43 and 76, while with a rate of 0.95, it is between 57 and 91 (see
in Appendix Figure A3).

The trend of each country shows a different course. With a similar labour market
ratio, the CPI score is increasing in the southern European states: Greece, Bulgaria,
Italy, Spain, Portugal, Cyprus and Malta. In the developed Asian economies of Japan
and South Korea, the increasing participation of women in the labour market is
accompanied by a decreasing CPI score. This result can be explained by the traditional
Asian cultural view. According to this, women are responsible for giving birth and
managing the household, while corporate work and especially decision-making are for
men. The increase in the proportion of women in the labour market in these countries
is not caused by a cultural change but by a growing labour shortage due to an ageing
society. This problem is so urgent that it can no longer be solved by increasing the
birth rate, as this will mean the labour force in about twenty years.
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Now women must go to work to sustain the struggling economy (Xu 2023).
The time series trend of the labour market participation rate of South Korean women
is the same as the Japanese data. The reasons are also similar (Jang 2023).
An interesting result is that Turkey’s trend is completely similar to Korea’s and
Japan’s. In this case, the role of the religious background is decisive. With unchanged
female labour market participation, the CPI is decreasing in the Scandinavian and
Nordic states (Denmark, Norway, Sweden, Finland, Iceland) and the Visegrad
countries.

The only thing that can be said about the relationship between the indicator and
the CPI is that an increase in the proportion of women in the labour market is
associated with a higher CPI, ie. it indicates a more favourable perception of
corruption.

Therefore, no trend can be detected between the female participation rate and the
CPI either. At the same time, in the band between the two lines, the tendency can be
felt that an increase in the proportion of women in the labour market is associated
with a higher CPI, ie. it indicates a more favourable perception of corruption.
However, the significant dispersion of the data in the band shown in Appendix
Figure A3 allows only the above statement; the indicator is not suitable for judging
and predicting the perception of corruption. However, the level of corruption

perception of northern and western countries is higher than that of southern and
eastern countries (the dividing line is close to the CPI score of 60).

Total researchers

The total researchers indicator is measured by SGI as the number of researchers per
1,000 people. The index is a sub-index of research, innovation and infrastructure (see
in Appendix Figure A4).

As an approximate trend, it can be observed that an increase in the share of
researchers among employees (a positive change) is associated with a higher CPI score
(which is also favourable). Among the out-of-trend data, the level of corruption
perception is better than expected based on the frequency of researchers in Chile
(researchers ~1/1,000; CPI score ~70). Since Chile’s performance has proven to be
more favourable than the trend in several cases, the authors saw it as worthwhile to
look for the reason for this. The South American country performs surprisingly well
in the CPI score despite the fact that the region is traditionally classified as one of the
wortld’s most corrupt regions. The CPI score indicates that the institutional trap is not
here for some reason. In 2023, Chile was 29th out of the 180 countries examined in
the CPI ranking. The good performance can be explained by several factors.
Legislation allows citizens to request public data and the operation of the police
(Carabineros) is transparent and legitimate (Rolando 2017).
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Since Mexico only achieved a CPI of around 30 with the same proportion of
researchers, it can be concluded that the improvement of the CPI with the increase
in the frequency of researchers cannot be generalised as a law. The same is confirmed
by the example of Israel, which deviates from the trend in an unfavourable direction
(researchers ~ 12.5 — 16.5/1,000 employees; CPI scote ~ 64 — 59). In addition to
the unchanged frequency of researchers in this country, the perception of corruption
worsened by 5 CPI points in the period between 2016 and 2021. Like Israel, Greece
(researchers ~ 6.8 — 11.6/1,000 employees; CPI score ~ 43 — 52) and also South
Korea (researchers ~ 12.6 — 16.6/1,000 employees; CPI score ~ 55— 63).
However, with the increase in the number of researchers in these countries, the
perceived corruption also changes in a favourable direction.

Biocapacity

Corruption can also have a negative impact on the state of the environment, for
example by circumventing legislation and issuing permits without adequate protection
(Xu et al. 2024). Sustainability is measured by several metrics, one of which is
biocapacity, which is the area of agricultural land per person (Niccolucci et al. 2012).
On the other hand, biocapacity is the Earth’s ability to neutralise and renew the load
caused by human activity (Pathak 2020). The SGI uses the latter interpretation but
uses the hectare/capita value as the unit of measurement (see in Appendix
Figure A5).

Regarding the biocapacity—CPI relationship, it can be said that the vast majority
of the examined countries, regardless of the level of perceived corruption, belong to
the 0—5 ha/capita biocapacity range. This cleatly indicates the finite capacity of
our planet and shows that the extent of biocapacity is given, since the land area cannot
be increased. However, the groups G1, G2 and G3 fall outside this regularity. The G1
group includes the economically developed countries with low population density:
Australia, New Zealand, Canada (pop. density < 20 capita/km?, GDP > 1 billion
USD/Yy), as well as the rich and sparsely populated Scandinavian countries of Europe.
Population density seems to play an important role. In fact, population density can
be considered the reciprocal of biocapacity. The same phenomenon applies to
Iceland, the only member of the G2. Part of these countries was analysed by Bartha
and his research group (2013). It was found that Norway has already reached the limit
of its biocapacity, while Sweden has considerable room for manoeuvre. In their work,
the OECD member states were classified into clusters based on their future
opportunities, external and internal potential. The possibilities of the future are
determined by the development of human capital and education, as well as the social
responsibility of companies. The external potential is influenced by the decisions of
the country brand and credit rating agencies. Internal opportunities are based on the
competitiveness of companies, government efficiency and the availability of
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resources. In terms of this indicator, the best-performing cluster includes Australia,
Canada, Norway, Finland and Sweden highlighted in the G1 group, and a separate
cluster is formed by the G2 group country, Iceland, which performs well in the area
of future and internal potential. And New Zealand moved down by one cluster,
mainly due to its weaker internal opportunities. New Zealand has already been
mentioned several times during this research, so the authors examined it in more
detail. Since, according to Bartha et al. (2013), it was not among the top performers
primarily due to internal opportunities, the investigation also focused on this question.
In 2023, the country ranked 14th in the recognised country brand ranking (Ipsos
2023), behind the countries of the G1 group. The country also fell back in the CPI
ranking. Yet building the country’s ‘Brand New Zealand’ brand required significant
resources. This country brand became the basis of very significant income from
exports and tourism. However, the signs of a decrease in government efficiency are
becoming more and more perceptible. This is shown by the misuse of subsidies
during the pandemic and the weakening supervision of the spending of public funds
(Raskovic 2024). These factors may contribute to the fact that New Zealand is still in
the G1 group, but its position is deteriorating. This is confirmed by other indicators.

The situation of the Baltic states is quite different. In 2002, Taagepera reported on
the still strong post-Soviet legacy and the need for change. Eight years later,
Wadsworth et al. (2010) write about a low level of corruption in all three countries.
Rogulis (2023) already emphasises Estonia’s best performance. The reason for this,
in his opinion, is stable and efficient governance and citizen self-awareness. These
lead to a low level of corruption, which increases citizens’ trust in state institutions.
The direction of development is therefore exactly the opposite of that in the case of
New Zealand.

Homicide rate

This index has one component (national homicide rate per 100,000 people — hard
data). The index scores between 1 and 10 (1 = highest rate, 10 = lowest homicide
rate). The graph shows the rate per 100,000 people on the x-axis. It is important to
know that, according to the literature, the causal relationship between homicides and
corruption is in the opposite direction to the current investigation: the perceived level
of corruption cannot be inferred from the number of homicides, but the evolution of
the number of homicides can be predicted from the perceived level of corruption
(Chainey et al. 2021). That is why all countries except Mexico are concentrated in the
band between 5 and 6 points (see in Appendix Figure AG).

The relationship between corruption and crime is, of course, much more complex
than the evolution of the perception of corruption being judged from the evolution
of the homicide rate. Throughout its long history, corruption has been linked to other
crimes and organised crime at many points (Beare 1997, Chéne—Hodess 2008). There
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have been several studies on the interdependence of corruption and money
laundering (Barone et al. 2022, Chaikin—Sharman 2009). One modern form of these
acts is the use of cryptocurrencies and blockchain technology to make financial
transactions more difficult to detect (Choo 2015). Another aspect of corruption is the
involvement of politics. For a long time in history, nepotism, for example, was not
considered corruption, as it was the form of inheritance of power in ruling dynasties.
Criticism of the relationship between politics and corruption has appeared since the
modern era (Engels 2016). The phenomenon still exists today (Hegewald—Schraff
2024, Hyde 2021, Stolton 2023, Wax et al. 2023). Even more harmful and dangerous
than the above forms are the connection between organised crime and politics
through corruption (Capitani 2007, Montalbano 1987, Schultz 2023, Sergi—South
2016). This often takes the form of grand corruption (IMF 2019) and affects public
funds. Due to the undoubted economic impact, it may be worthwhile to examine
corruption together with several crime indicators. There is already an example of this
in the literature (Inzelt et al. 2014, Sebestyén 2005).

Conclusion

The authors’ research examined the extent to which macroeconomic statistical
indicators can predict the CPI. The first part of the study analysed those indicators
that showed a clear trend in relation to the CPI through graphical analysis. This
second part deals with indicators that do not show a well-defined graphical trend, but
nevertheless enrich the system of relationships between corruption perceptions and
macroeconomic indicators with essential information. The indicators examined cover
vatious socio-economic areas — including healthcare, public safety and crime, the
labour market, gender equality, scientific and technological development, and
sustainability issues. The analysis revealed that none of the indicators alone is suitable
for predicting CPI values. At the same time, it became clear that the perception of
corruption is closely related to life situations that may seem distant from the concept
of corruption at first glance.

One of the most important findings of the research is that the more citizens are
forced to finance public services — such as healthcare — out of their own pockets, the
higher the perceived level of corruption. This is illustrated by the relationship between
co-payments and the CPI. However, indicators reflecting basic health conditions
— such as infant mortality — did not show a strong correlation with the perception of
corruption. One possible reason for this is that the countries studied belong to the
economically developed category (OECD, EU), so infant mortality is relatively low.
Further examination of this issue, especially in developing countries, may be the
subject of future research. Another important result is that the increase in women’s
labour market participation has a positive effect on the perception of corruption —i.e.
in countries where gender equality is better achieved, the perceived level of corruption

Regional Statistics, Vol. 16. No. 1.2026: 1-21; DOI: 10.15196/RS160102



Al-powered insights on global corruption: a multi-view analysis

is lower. This is also supported by the graphical analysis of the relationship between
the female employment rate and the CPL

Ovwerall, it can be said that corruption is an extremely complex social and economic
phenomenon, and to understand it, it is not enough to examine a single economic
indicator. Although the research only covered developed economies, the high number
of elements (41 countries) and the length of the period studied (2012-2021) allow
general conclusions to be drawn. Given that the CPI is a subjective index based on
expert opinions, the next stage of the research will examine the ‘soft” indicators
(expert assessments) of the Bertelsmann SGI database and analyse their relationship
with the perception of corruption. This will provide an even more complex and
nuanced picture of the social embeddedness of corruption.

Acknowledgement

The research reported in the paper received support by the European Union project
RRF-2.3.1-21-2022-00004 within the framework of the Artificial Intelligence National
Laboratory and AI EDIH Hungary (Project ID: 101120929). On behalf of Project Testing
Machine Learning Algorithms, we thank for the usage of HUN-REN Cloud (https://science-
cloud.hu/) that significantly helped us achieving the results published in this paper.

Regional Statistics, Vol. 16. No. 1.2026: 1-21; DOI: 10.15196/RS160102



14 Zsolt Janos Viharos-Anh Tuan Hoang-Botond Géza Kélman-
Endre Béla Huff-Zoltédn Zéman

Appendix
Figure Al
Household pocket expenses and CPI
CPI score
100 O America
90 1 Asia
80 1 O Central and
70 Eastern Europe
60 O Notthern Burope
50 A O Oceania
40 O Southern Europe
30 O Western Furope
20 -
10 ] o—»QO
O T T T T T T T T T 2018 2022
0 5 10 15 20 25 30 35 40 45 50
household out-of-pocket expenses
Figure A2
Infant mortality and CPI
CPI score
100 O America
90 1 Asia
80 - 0O Central and
70 Eastern Europe
60 | O Northern Furope
50 - O Oceania
40 A O Southern EBurope
30 - O Western Europe
20 -
10 | O »O
0 2018 2022

0 2 4 0 8 10 12 14

infant mortality

Regional Statistics, Vol. 16. No. 1.2026: 1-21; DOI: 10.15196/RS160102



Al-powered insights on global corruption: a multi-view analysis

CPI score

100

90 -
80 4
70 A
60 -
50 A
40 -
30 A
20 -
10 4

0

CPI score

100

90 -
80 -
70 -
60 -
50 -
40 |
30 |
20 |
10 |

0

Female workforce and CPI

0.4

0:5 0.6 0.7

T
0.8
female labour force participation rate

Figure A3

QO America
Asia

o Central and
Eastern Europe

O Notthern Europe
O Oceania

O Southern Burope

O Western Europe

o—>O
2018 2022

0 1.0

Researchers and CPI

0

12

14 16 18

total researchets

Figure A4

O America
Asia

0O Centtal and
Eastern Europe

O Notthern Burope
O Oceania

O Southern Europe

O Western Europe

o—>(
2018 2022

Regional Statistics, Vol. 16. No. 1.2026: 1-21; DOI: 10.15196/RS160102



Zsolt Janos Viharos-Anh Tuan Hoang-Botond Géza Kélmén-
Endre Béla Huff-Zoltdn Zéman

Figure A5
Biocapacity and CPI
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