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SUMMARY

Financial literacy is an interesting research area. In this paper my aim is to answer three important questions about
financial literacy with help of statistical methods. Can it be predicted whether a country has an appropriate level of
financial literacy? Can homogenous groups be identified among the observed countries? Does the income group influence
the level of financial literacy? For the prediction of financial literacy | used membership logistic regression. The two
independent variables were the Human Development Index and Government expenditure on education (GDP%). | was
able to achieve a classification accuracy of 88.5%. To answer my second question | created clusters and used Ward’s
method to create five homogeneous groups. | identified one group with an extremely low level of financial literacy. To
answer my third question | used the Chi-square test for Independence. During the analysis | came to the conclusion that

financial literacy and income group are not independent of each other.
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SOCIAL INNOVATION AND
FINANCIAL LITERACY

There is no generally accepted definition of social
innovation and there are several approaches. For example,
the definition of social innovation of Hazel & Onaga is
focusing on the solving social problems. (Hazel & Onaga
2003; Mulgan et al. 2007; Béres 2013; Karajz et al. 2019).
In another definition “social innovation provides new or
novel answers to problems in a community with the aim of
increasing community well-being” (Kocziszky et al. 2017:
p.16).

The question is whether we can talk about social
innovation in finance and lending. The answer, | think, is
clearly yes. Events in recent years have highlighted the
need for innovation in this area, because over-indebtedness
of the population and credit defaults are not beneficial to
society. Legislative measures have been taken in recent
years to keep loans under control, such as the introduction
of the payment-to-income ratio (PTI, in Hungarian JTM)
in 2015. From 2006 the trend of the outstanding defaults
had been increasing, but after the introduction of the PTI

the number of defaults began to fall. The Central Credit
Information System (KHR) reported in 2018 that in the
32-55 age group 20% of the people who have credit
agreements are over-indebted. In addition, legal regulation
may provide a solution to the problem of the development
of financial literacy, financial awareness and financial
intelligence of the population, which I identified as a
possible manifestation of social innovation (MNB 2006;
Kovacs & Kuruczleki 2017; KHR 2018).

Financial literacy, like social innovation, is a concept
that has no generally accepted definition. According to the
MNB (Hungarian Central Bank) definition, financial
literacy is “a level of financial knowledge and skills, with
the help of which individuals are able to identify the basic
financial information necessary for making conscious and
cautious decisions. Then after obtaining this information,
they are able to interpret it and on its basis they are able to
make a financial decision and assess its possible financial
and other consequences for the future.” (MNB-PSZAF,
2008: 1)

A great deal of research has been carried out in recent
years about financial literacy in both the Hungarian and
international literature. Kovacs and Tertak (2019)
explained in detail some of them in their book. In the book
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these studies have been explained in detail. Some of these

surveys are the following:

» Econventios’s surveys,

» Survey of the State Audit Office of Hungary among
college students,

» Diakhitel’s survey,

» Survey of Money Compass — Foundation for Financial

Awareness among adults
» Survey of financial personality types (Kovacs-Tertak

2019)

One of the most important studies for this paper is the
S&P survey, which has been described as “the world’s
largest, most comprehensive global measurement of
financial literacy” (GFLEC). More than 150,000 adults in
over 140 countries participated in the survey. The map in
Figure 1 illustrates the level of financial literacy in each
country. Of the survey’s results | would like to highlight
only a few. Women have a lower level of financial literacy
globally; while only 33% of the adult population are
financially literate, this ratio is 30% for women and 35%
for men. and 46% of the Hungarian population is
considered financially illiterate. (GFLEC, Lusardi et al.
2015)
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Source: Lusardi et al. 2015, p. 7

ANALYSIS OF FINANCIAL LITERACY
AT THE UNIVERSITY OF MISKOLC

In the second half of 2019, | conducted my own survey
of students' financial literacy with 5 questions in 4 areas.
The concerned areas were compound interest, risk
diversification, inflation and numeracy (interest). 124
undergraduate  students majoring in  economics
participated in the survey. For the analysis | applied
descriptive statistical methods and cluster analysis. Out of
the 5 questions asked, the biggest problem was with the
4th and 5th questions, which received the lowest number
of correct answers. Question 4 surveyed inflation
awareness and 58% of the respondents answered correctly.
Question 5 focused on numerical skills and 69% of the
respondents answered correctly. Overall, the survey found
that 67% of respondents were financially illiterate,
meaning that they answered the questions in fewer than
three areas correctly. They have to answer all of the
questions in one area correctly to be considered financially
literate in that area.

Figure 1. Global variations in financial literacy
(percentage of adults who are financially literate)
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The second part of my research focused on the
examination of financial attitudes, to which | applied
cluster analysis. | chose 3 variables:

» How do you rate your financial culture? (Likert scale,
where 1 means very poor and 7 means excellent)

» Are you a risk taker when it comes to finance? (Likert
scale, where 1 means strongly disagree and 7 means
strongly agree)

» Do you plan how much you spend (budget)? (Likert
scale, where 1 means never and 7 means always)
From my analysis | came to the conclusion that

creating 4 clusters would be ideal. The name of the first

cluster, which is intended to broadly describe it, is

“common single women”. The level of the financial

literacy in this group is good, and they are satisfied with

their own financial situation, that means they have enough
money and live comfortably, and can save up, too. Budget
making and risk taking is not characteristic of this cluster.

The ratio of single respondents was the highest in this

group and the ratio of women was high, too. The second
cluster is the “rich planners”. This people are dissatisfied
with their own financial situation, they are financial risk
takers, but they spend time planning their budget. The
members of the third cluster have low financial self-esteem
and are dissatisfied with their own financial situation.
These people are the highest risk-takers, and budget
planning is least characteristic for this group. They were
the least familiar with the concepts of lending and finance,
so they deserved the title “distracted ignorant”. In the case
of the last cluster, it can be stated that they are most
satisfied with their financial situation, they are not risk-
takers and budgeting is typical for this group. They have
the lowest income. In addition to the above, they are well-
informed in the field of finance and lending. The group
was named “informed rural women”. As the 3-D scatter in
Figure 2 shows, the groups are nicely separated.

More information on this survey can be found in Fodor
(2019).
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Figure 2. 3-D scatter about clusters for identifying groups by shape and color
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DATABASE AND METHODOLOGY

For the purpose of this study, | created my own
database and analysed the financial literacy of each
country using statistical methods.

Database

For the analysis | established a new database. For my
database | used the results of the World Bank, WHO and
S&P financial literacy surveys. The S&P survey covered
140 countries, which limited my analysis, so the database
included only the 140 countries for which the financial
literacy index was available. Most of the variables are high
level measuring metric variables. The variables were the
following:

Name of the country

Employment to population ratio (age group: 15+)
Fixed telephone subscriptions per 100 people
Bank nonperforming loans to total gross loans
Commercial bank branches per 100,000 adults
ATMs per 100,000 adults

Renewable energy consumption of total
consumption

Ratio of urban population to total population
GDP per capita (current USD)

Access to electricity of population
Government expenditure on education (% of GDP)
Unemployment total of total labour force
Military ~ expenditure  of general
expenditure

Population density

Current health expenditure (% of GDP)
Population

Life expectancy at birth

Alcohol consumption per capita (litres of pure alcohol)
BMI (Body Mass Index)

Income group of the country

HDI (Human Development Index)

Financial literacy (value from the S&P survey)
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energy
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Methodology

Several statistical methods have been used in recent
years to examine financial literacy. These methods
include, for example, regression, logistic regression,
cluster analysis, descriptive statistical methods, ANOVA,
and the Chi-square test. | choose some of these methods
for my analysis. | thought | would choose of these methods
for my analysis. In this section, logistic regression and
cluster analysis are presented.

Logistic regression
In logistic regression, the goal is to classify observation

units into predefined groups of dependent variables. In this
case, the dependent variable has two categories, so |

e

applied binomial logistic regression. The value of the
dependent variable is 1 if at least 40% of the adult
population in that country is financially literate, otherwise
the value is 0. The value is an arbitrarily chosen value, it is
above average. In logistic regression, the analysis is based
on the "odds", which determine the probability of a
country having an appropriate level of financial literacy or
not. The odds can be expressed by the following formula:

Py
1-Py

odds, =

In the logistic regression, we assume that the logarithm
of the odds can be defined as a linear function of the
independent variables, which can be written as follows:

In(odds,) = logit(P,) = By + f1x1+... +BpXp .

The other central element of the analysis is the so-
called cut point value. This value can be chosen arbitrarily,
but it is important to keep in mind that the losses resulting
from a false classification are kept to a minimum. (Hajdu
2003; Sajtos & Mitev 2007; Malhotra 2008; Varga &
Szilagyi 2011)

Cluster analysis

Cluster analysis involves the systematic organization
of observation units into homogeneous groups. Basically,
this is a technique for exploration. We can choose from a
hierarchical and non-hierarchical method, or we can
combine the two. During the analysis, | chose hierarchical
cluster analysis because | needed to determine the number
of clusters, which | did with the Ward method. (Hajdu
2003; Sajtos & Mitev 2007; Malhotra 2008; Sajtos &
Mitev 2007; Varga & Szilagyi 2011)

Chi-square test

The Chi-square test for Independence is a type of
Nonparametric Test. It can be used if we want to test the
relationship between two nominal variables. The null
hypothesis is that there is no relationship between the two
variables, so the two variables are independent of each
other. The value of the test statistic is based on the
difference between the observed and the expected
frequencies, so we can calculate the value of the test
statistic by using the following formula:

(fij—f[})z

2 _ VS t
X" = i=1Z]'=1 f*
ij

s

where fij are the observed frequencies and fij* are the
expected frequencies.
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EMPIRICAL RESEARCH

During the empirical research | searched for an answer
to the following questions:
» Can it be predicted whether a country has an
appropriate level of financial literacy?
Can homogenous groups be identified among the
observed countries?
Does the income group influence the level of the
financial literacy?
In answering each question, | tried to choose the most
suitable statistical analysis, so | chose logistic regression,
cluster analysis, and the chi-square test.

>

>

Logistic regression

Of the 140 countries included in the database, the
logistic regression analysis covered only 78 countries, due
to the fact that in several countries there were no values
for each variable, so | discarded them from the analysis.
34.6% of the countries have an appropriate level of
financial literacy, that means at least 40% of the adult
population is financially literate. In the logistic regression,
the dependent variable indicated whether the financial
literacy of a country was good or not. Among the variables
included in the database, HDI and Government
expenditure on education (GDP%) were included in the

analysis as independent variables. The model is
significant, and based on the Hosmer and Lemeshow Test
it can be stated that the model fits well, and the Nagelkerke
R? value is 70.3%. However, it is important to look at the
classification accuracy, which is 88.5%. Table 1 shows the
classification table.

The variables included in the model are considered
significant. In the case of HDI, if the index increases by
0.01 then the odds of being a country with good financial
literacy is higher by 25.4% on average, all other things
being equal. If a country increases the spending on
education by 1% of GDP, then the odds of being a country
with good financial literacy is higher by 138.9% on
average, all other things being equal.

Cluster analysis

I performed the cluster analysis along three variables:
» Employment to population ratio
» Government expenditure on education (GDP%)

» Urban population (% of total population).

During the analysis, | identified 2 outliers, Tunisia and
Bahrain, using the Nearest Neighbour method. Then I
made further analyses of the data. In this case the database
includes 82 elements. As a result of the analysis, | created
5 clusters using the Ward method. As the 3-D scatter in
Figure 3 shows, the groups are nicely separated.

Classification Tabhle®

Predicted
Fin_lit Percentage
Ohserved 0 1,0 Correct
Step 1 Fin_lit 0 45 & 88,2
1,0 3 24 889
Overall Percentage 28,5

a. The cutvalue is 450

Source: SPSS output

Figure 3. Classification table
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Employment

to population
ratio, 15+,
total (%) .

Source: SPSS output

Figure 4. 3-D scatter about clusters

In the case of the first cluster, it can be stated that in
this case the wvalue of government expenditure on
education is the lowest and the urban population is 45% of
the total population, which can be considered as a medium
level. In technical terms, the value of fixed telephone
subscriptions is low, 2/3 of the population has access to
electricity, but 50% of the energy consumption comes
from renewable energy. In the field of banking services,
the ratio of non-performing bank loans is medium, the
number of branches per 100,000 people and the number of
ATMs is low. In these countries the life expectancy at birth
is 66 years, and these countries are among the middle-
developed countries. Countries in this cluster have a low
level of financial literacy. Members of this group are for
example Afghanistan, Kazakhstan, Pakistan and Haiti. The
cluster was named “countries needing innovation”.

The second cluster has the lowest employment to
population ratio and a high urban population ratio. The
proportion of GDP spent on military expenditure is the
highest in these countries. A large part of the population
has access to electricity, but renewable energy is not
typical. The banking network is well established and the
proportion of non-performing loans is moderate. Life
expectancy at birth is 76 years, but the level of financial
literacy is not high: only 35.65% of the population is
financially literate. Developed countries with a low
population density are in this group, for example Italy,
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Spain, Ireland and Luxembourg. The cluster was named
“not good, not terrible”.

The third cluster is similar to the first cluster in many
aspects, but in this case the fixed telephone subscriptions
rate is higher and more than 90% of the population has
access to electricity. The ratio of non-performing loans is
low and the incidence of bank branches and ATMs is
higher than in the first cluster. In financial literacy, these
countries performed second best. Developed countries
belong to this group, where the life expectancy at birth is
73 years. These countries spend the least on military
expenditure as a percentage of GDP. Such countries are
Auwustria, Hungary, Poland and the Slovak Republic. The
cluster was named “innovation is in progress”.

In the fourth cluster, more than 80% of the population
belongs to urban populations. These countries spend the
most on education and the lowest on military expenditure.
The countries in the fourth cluster are the most developed,
99.87% of the population has access to electricity, but they
do not favour renewable energy. The banking network is
well established and the proportion of non-performing
loans is the lowest in this case. These countries have the
highest value for financial literacy, and the people who live
in these countries have the longest life expectancy, they
live for 80 years. The average GDP per capita is USD
34,051.05. Countries are more densely populated. Such
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countries are Belgium, Germany, Netherlands and the
United Kingdom. The cluster was named “wise wealth”.

The last cluster contains the lowest number of
countries, the group of the least developed countries. They
spend moderately for education, but still have the lowest
level of financial literacy, and these people have the lowest
life expectancy at birth. Only 1/3 of the population has
access to electricity. The ratio of non-performing loans is
very high and the banking network is poorly developed.
The average GDP per capita is USD 539.84. This group
includes densely populated countries such as Rwanda,
Nepal and Malawi. All countries except Nepal are located
in Africa. The cluster was named "lacking knowledge".

Chi-square test

With the help of the Chi-square test for Independence,
I examined whether a country's payment category has an
effect on a country's level of financial literacy. | had the
data to analyse all 139 countries. In an independence test,
| tested the assertation that the two variables are
independent. During the analysis | came to the conclusion
that the two variables are not independent of each other
(Chi-square = 62.561, p = 0.000). C-measure (0.671)
shows that there is a medium-strong dependence.

CONCLUSION

In previous international research, 46% of Hungarians
were considered financially illiterate, but other studies
have concluded that the financial literacy level of the
younger age group is lower; this may be reflected in the
less favourable values found in my survey of university

students (Fodor, 2019). The level of financial literacy of
these students is disappointing, especially considering that
they are economics students. | think that in the future this
area must be given special attention, as today's young
people will be the decision-makers of the future. However,
the financial literacy requires innovation.

And what is the situation with the countries?
Unfortunately some indicators are unavailable in some
countries, therefore, I had to work with a smaller group of
countries. | have come to the conclusion that logistic
regression can be used to group countries using HDI and
Government expenditure on education (GDP%) variables.
I think this can be true in real life. Other studies have found
that people with a higher level of education have a higher
level of financial literacy (Béres, 2012). This may be true
of countries, too, so if a country spends more on education,
it can lead to a higher level of financial literacy.

Another finding reported that wealthier people have
higher levels of financial literacy. This statement holds
true for countries as well. This was supported by two
analyses. On the one hand, the financial culture of
countries with the highest GDP per capita was the best,
with over 50% of the adult population in these countries
being financially literate. In contrast, in the case of
countries with the lowest GDP per capita, the proportion
of these people was less than 30%.

Overall, I believe that improving financial literacy can
be a potential manifestation of social innovation. Financial
literacy must be an important part of our daily lives. It can
be important for avoiding financial and credit problems. If
we will have a higher level of financial literacy, | hope that
we can make better financial decisions. Developing the
financial literacy of Hungary and other countries is not
only an individual issue but also a social issue.
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