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Summary

The dynamic socio-economic changes, development of financial markets, in-
creasing importance of media, and growing consumerism undoubtedly contribute
to changes in the financial behaviour of Polish households. The constantly changing
reality enforces the need for a continuous repeat and update research on financial
behaviour of households. The main aim of the study is to identify the factors influ-
encing the use of credit by Polish households. The method of logistic regression
was applied in order to achieve the main aim of the study. The source material was
individual data of the Household Budget Survey in 2011. The survey was conducted
by the Central Statistical Office of Poland. The research results show that the use
of credits by Polish households is most influenced by the householder’s sex, age,
socio-occupational status, family type, and income in the household.

Key words: houschold indebtedness, socio-economic determinants, logistic regres-
sion.
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Introduction

Financial behaviors, including debt behaviors, are one of the most important areas of
the general theory of behavior. Financial practices are a subset of household behaviors
(Cynamon, Fazzari 2008). Each person in daily life takes a number of financial decisions,
eg. about the payment method — the consumers can spend on resources from current income,
he can use for this purpose the accumulated savings, or he take out a loan.

Nowadays, the phenomenon of household indebtedness has become a permanent element
of the modern consumer society. Households somewhat accustomed to living on credit and
treat it as a common source of financing their needs (Lea, Webley, Walker 1995; Raijas et al.
2010). Inadequate financial management, including credit management, often due to a lack
of financial awareness resulting from insufficient financial education, may lead to the phe-
nomenon of household over-indebtedness (Bywalec 2009; Swiecka 2008; 2009).

The ongoing socio-economic changes, dynamic development of financial markets, the me-
dia, as well as increasing availability of modern technologies undoubtedly contribute to chang-
es in the financial behavior of households. Moreover, constantly changing reality enforces the
need for continuous repeat and update research on financial behavior of households.
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6 AN APPLICATION OF LOGISTIC REGRESSION IN IDENTIFICATION...

It should be noted that the household sector, both in Poland and in the world, is very
diverse. The scale of this variation is due to a number of economic, socio-demographic and
psychological factors of closer and more distant environment in which they operate. That is
why it is important to conduct research on the factors determining the financial, including
debt behavior.

Swiecka (2009) attempted to create a classification of the factors influencing the debt

behavior of household in financial institutions, highlighting four categories of factors:

- Economic factors — eg. income, availability of the services of the financial market (loans
and credits), promotion policy,

- socio-economic and educational factors, eg. the household life cycle, number of house-
hold members, having dependent children, level of education and financial knowledge,

- psychosocial factors, eg. personality traits of household members, approach to risk, opti-
mistic or pessimistic attitude to life, lifestyle,

- institutional and legal factors, eg. state macroeconomic policy, affluence of society, avail-
ability of credit and loans.

A number of valuable information about the factors determining the households’ finan-
cial behavior in terms of debt provide the results of various empirical studies. Based on the
literature review, it can be generally say that the most important of them are: age, education,
gender, socio-professional status and marital status of the head of household, biological type
of family and household income.

According to the life cycle hypothesis, one of the most important factor, which funda-
mentally determines the financial behavior of households in terms of the debt is the age
of head of the household. According to the life cycle theory, the demand for credit in the
household decreases with age. Households use the loans in the early stages of life, in the
middle stages they save and at retirement age they spend accumulated savings (Yilmazer,
DeVaney 2005; Watgga 2010). The assumptions of life cycle hypothesis in the context of
debt, have been positively verified in different kind of research (Beer, Shiirz 2007; Yilmazer,
DeVaney 2005; Carpentier, Van den Bosch 2008; Zajaczkowski, Zochowski 2007; Watega
2010; Barnes, Young 2003; Mitrakos et al. 2005).

Another factor significantly influencing households’ propensity to borrow, as well as
determining the ability of debt repayment is the biological type of family and the number of
dependent children. Many studies show that are most often taken by persons who are mar-
ried (Beer, Shiirz 2007; Carpentier, Van den Bosch 2008; Yilmazer, DeVaney 2005), which
is directly related to the life cycle hypothesis.

Marriage, starting a family, the appearance of offspring, often causes an increase in fixed
costs of living, as well as creation of new needs. Relatively low income of young people just
entering the labor market involves finding an alternative source of income to finance all of
these needs.

The research of Beer and Shiirz (2007) shows that the determinant of taking out loans
is not so much being married, but the number of dependent children. Households with
children report a higher demand for buying their own or larger homes, because the current
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housing conditions do not satisfy their needs. Also, the results of Carpentier and Van den
Bosch (2008) suggest that households with dependent children, use credits more often
than others.

A higher level of education typically translates into higher levels of earnings, and con-
sequently, the greater creditworthiness — thus determine the ability to take out a loan. Many
studies (Beer, Shiirz 2007; Mitrakos et al. 2005; Walega 2010) point to a positive relation-
ship between household debt and the level of education of head of the household. With the
increase of the educational level of the head of the household, increase the percentage of
households with debt.

Education as a determinant of households’ financial behaviors, is strongly linked to the
level of their income. Better educated households generally reach higher income, which
improves their creditworthiness and allows to take a loan. The positive correlation between
income level and debt is confirmed by many studies. Barnes and Young (2003), Mitrakos
etal. (2005), Beer and Schiirz (2007), as well as Watega (2010), Zajaczkowski and Zochowski
(2007) noted that with the increase of income, increases the percentage of households with
credits. The households with lower income not only use credit less often, but also have dif-
ferent motives of taking a loan. This kind of households most often use credit to finance
current needs, whereas households with high income use credits to finance durable goods,
holidays, buying a house or flat (Watega, Watega 2016).

Aim of the paper, source materials and methodology

The aim of this study is to identify factors influencing the use of credit by Polish house-
holds. The study was based on data from Household Budget Survey in 2011, which was
conducted by Central Statistical Office of Poland. The study involved 37375 households, of
which 30% used credit. Analysis was performed with the use of logistic regression. Logistic
regression is a method used with the dichotomous dependent variable. Independent variables
can be both qualitative and quantitative. This method is often used to examine the prob-
ability of occurrence of an event Y, provided the occurrence of events x1, x2, .. xn (Stanisz
2007). The logistic function that the logistic regression model is based on has the following
formula (Stanisz 2007):

e (Bo+B1X1+BrXk)

P(Y) =7 + o Bo+B1X1+BiXr)

)

where:

Y — dichotomous dependent variable

P(Y) — the probability that variable Y will equal 1 for the independent variable value Xk,
X — individual socioeconomic traits of the household and the head of the household,

b — structural parameters of the model.
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8 AN APPLICATION OF LOGISTIC REGRESSION IN IDENTIFICATION...

The following dichotomous variables were used in a model:
- The variable assumes the value of 1 for the households with debt,
- The variable assumes the value of 0 for the households without debt.

In order to interpret the logit model an expression called the odds ratio is usually used,
which is the ratio between the probability of occurrence of a phenomenon and the probabil-
ity that the phenomenon will not take place:

)

In order to estimate the parameters of logistic regression model a set of independent
variables was assumed, which characterises different socioeconomic aspects of households.
Then the variables were presented in Table 1.

In order to avoid collinearity in the estimation of logit model parameters selected catego-
ries of each qualitative variable were omitted, which in consequence led to the generation
of a reference group in comparison with which the results were analysed (Daras, Jerzak
2005). The reference group in logit models consists of the households where the heads of
households are:

- man

- aged 25-34

- people with higher education

- living in big cities over 500000 people
- staff of private or public sector,

- childless couples,

- with low income (I quintile).

Research results

This part of paper attempts to identify the strength and direction of impact of socio-
economic traits on the use of credits in Polish households. The results of logit model estima-
tions are shown in table 2. The variable assumes the value of 1 for the households with credit
and the value of 0 for the households without credit. Presented model, due to the unbalanced
research sample, takes into account the adjusted cut-off point (0,3). In addition, bold typed
traits in table 2 are reference categories in relation to which the interpretation of the results
are made.

Of the assumed set of potential statistically independent variables the following factors
proved to be significant: the householder’s sex and age, socio-occupational group, biological
type of family and income. As a result of statistical insignificance the following variables
were eliminated from the model: level of education and type of place.

Opverall classification accuracy of the model is quite high and amounts 61,3%. The model
correctly classified 63,3% of households with debt and 60,5% of households without debt.
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One of the factors determining the use of credit by the Polish households is the sex of
head of the household. The parameters of the model (table 2) show that in the households
run by women the chances of having debt are 22% higher than in households, where a man
is a head of the household.

The results of logit model (Table 2) also indicate that with the increase of household-
er’s age the chances of being indebted decreases. The greatest chances of having debts
are in households run by people aged 25-34 years, which constitute a reference group.
Then, with the increase of age, the chances of having debt decreased. In the households
run by people aged between 45-54 years and 55-64 years, the chances of having debts are
almost a quarter lower (about 23%), and in the households of the oldest — over 65 years,
more than half lower than in the households from the reference group (25-34 years old).
These results are consistent with the assumptions of the life cycle hypothesis. In the early
stages of household’s life cycle, when the demand for cash is highest, credit allows to smooth
consumption, which translates into an increased propensity to borrow. The only exception
is a group of households run by the youngest people (below the age of 24) in which the
chances of being indebted are about 1/3 lower than in the reference group (25-34 years old).
The households of very young people, often did not enter a phase of increased demand for
cash yet. Nearly 30% of them are single-person households, which did not start a family yet,
and over 12% are young couples without children. In addition, nearly 30% of young people
(under 24 years of age) remains on unearned sources, which affects their creditworthiness
and limits their ability to borrow.

Another factor significantly differentiating households’ financial behavior in aspect of
debt is belonging to a socioeconomic group. The highest chances of being indebted was
characterized by household of staff of private or public sector, which formed a reference
group. Households of self-employed had 36% less chances for being indebted, than the
reference group. Almost half lower chances than the reference group were characterized for
households of farmers (48%) and households living on unearned sources.

The next determinant of being indebted is a biological type of family. The results of
logit model show that the chances of having a credit increase in households with dependent
children. Moreover, the probability of having debt increases with the number of dependent
children. In the households of couples with one child the chances of having debt were about
58% higher than in the households of childless couples. In turn, in the households of couples
with two children the odds ratio was as high as exp () = 1,67; and in households with three
or more children the chances of having debt were the biggest, the odds ratio amounted in
them exp (B) = 1,72. This means that taking out credits by households with at least three chil-
dren is over 70% more likely than households without children. The relatively high chances
of taking out a loan in relation to childless couples, have households of single people with
dependent children and other persons (exp (B) = 1,68), as well as households of a couples
with dependent children and other persons (exp (B) = 1.51). Whereas households of a sin-
gle parent with dependent children have almost 20% higher chance of being indebted than
households of childless couples.
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10 AN APPLICATION OF LOGISTIC REGRESSION IN IDENTIFICATION...

Table 1

Independent variables assumed in logistic regression model

Trait (Independent variable)

Response categories®

Biological type of family

Childless couples

couples with 1 child

Couples with 2 children

Couples with 3 or more children

single-parent families

Coulpes with dependent children and others

a single person with dependent children and others

other

single non-familial

Type of place

city with population over 500 thousand inhabitants and more

City with population 200 - 499 thousand inhabitants

City with population 100 - 199 thousand inhabitants

City with population 20 - 99 thousand inhabitants

City with population less than thousand inhabitants

village

Age of the head of household

25-34

do 24

35-44

45-54

55-64

over 65

Socio-occupational group

staff of private or public sector

farmers

self employed

retirees and pensioners

living on unearned sources

Income

I quintile

II quintile

III quintile

IV quintile

V quintile

Level of education of the head of
household

primary school and lower

vocational/middle school

secondary

higher education

Sex of the head of household

man

woman

2Reference categories marked in bold type.
Source: The authors’ own compilation based on Household Budget Survey in 2011.
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Table 2
The parameters of logit model (1-with debt)
_— ignifi-
Variable* B Slgmﬁb- Scfnce Exp(B)
cance level

Sex (man)

woman 0.206 HEE 0.000 1.229
Age (25-34) HHE 0.000

less than 24 -0.413 *xE 0.000 0.662
35-44 -0.016 0.677 0.984
45-54 -0.256 HxE 0.000 0.774
55-64 -0.264 HHE 0.000 0.768
65 and more -0.728 HxE 0.000 0.483
Socio-occupational group (staff of private and public sector) HkE 0.000

farmers -0.647 HxE 0.000 0.524
self employed -0.450 HA 0.000 0.638
retirees and pensioners 0.065 0.120 1.067
living on unearned sources -0.616 ok 0.000 0.540
Biological type of family (childless couple) HAK 0.000

couples with 1 child 0.459 HA 0.000 1.582
couples with 2 children 0.513 HAK 0.000 1.670
couples with 3 or more children 0.544 HA 0.000 1.723
single-parent families 0.182 * 0.047 1.199
coulpes with dependent children and others 0.412 HAk 0.000 1.510
a single person with dependent children and others 0.519 Ak 0.000 1.680
other 0.043 0.260 1.044
single non-familial -0.428 oAk 0.000 0.652
Income (I quintile) ok 0.000

IT quintile 0.352 Hrx 0.000 1.423
III quintile 0.541 ok 0.000 1.718
IV quintile 0.826 *kx 0.000 | 2.285
V quintile 1.178 ok 0.000 3.249
Constant -1.372 kkx 0.000 | 0.254
N 37375

Cox and Snell’s pseudo R? 0.070

Nagelkerke’s pseudo R* 0.999

Adjusted cut-off point 0.3

Overall classification accuracy 61.3%

2The bracketed and bold typed traits are reference categories.

®Symbols: * — significant variables for p<0.05; ** — significant variables for p<0.01; *** — significant variables
for p<0.005.

Source: as in Table 1.
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12 AN APPLICATION OF LOGISTIC REGRESSION IN IDENTIFICATION...

On the other hand, by far the least likely to be indebted are single non-familial house-
holds. The odds ratio for these households amounts exp (p)=0,65, which means that having
a credit in this type of household is more than 1/3 (35%) less likely than in a households of
childless couples, which are a reference category. The lower propensity to borrow in house-
holds of single persons can be influenced by the following factors:

- almost half of single non-familial households (46%) is represented by the elderly above
65 years old,

- as much as 65% of single non-familial households are the households of retirees and
pensioners.

- more than 60% of single non-familial households had very low income (I quintile), and
half of them are households of people aged 65 and more. On one hand it is connected
with the assumptions of the life cycle hypothesis (a high proportion of older people with
low incomes), on the other hand with the lack of creditworthiness of households with the
lowest incomes.

The last important and therefore included on the model factor differentiating the financial
behavior of Polish households in terms of debt is the level of income. The logit model shows
that with the increase in income increases the probability of having debt. The least likely to
be indebted were households with the lowest incomes (I quintile), which were a reference
group. On the other hand, the use of credits was most likely in households with the highest
incomes, in which the chance of being indebted was three times higher than in the reference

group.

Conclusions

The research results show that the use of credits by Polish households are most influ-
enced by the householder’s sex, age, socio-occupational status, family type and income in
the household. The following conclusions can be made on the basis of the conducted logit
analysis:

1. In households run by women the chances of having credit are higher than in households
where the head of household is a man.

2. With the increase of the householder’s age the chances of being indebted decreases,
which is consistent with the assumptions of the life cycle hypothesis.

3. The greatest chances of being indebted, compared to other socio-economic groups were
characterized by the staff of private and public sector.

4. The chances of indebtedness increase in households with dependent children. In addi-
tion, the probability of having debt increases with the number of dependent children. On
the other hand, the least likely to be indebted are single households.

5. With the increase of income increases the probability of having debt. The least likely to
be indebted are households with the lowest income.
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Zastosowanie regresji logistycznej w okreslaniu czynnikow wplywajacych
na korzystanie z kredytu przez polskie gospodarstwa domowe

Streszczenie

Dynamiczne zmiany spoteczno-gospodarcze, rozwoj rynkow finansowych,
zwigkszajace si¢ znaczenie mediow i rosnacy konsumpcjonizm niewatpliwie przy-
czyniaja si¢ do zmian w zachowaniach finansowych polskich gospodarstw domo-
wych. Stale zmieniajaca si¢ rzeczywisto$¢ narzuca potrzebe ciagltego powtarzania
1 aktualizowania badan nad zachowaniami finansowymi gospodarstw domowych.
Glownym celem opracowania jest identyfikacja czynnikow wplywajacych na ko-
rzystanie z kredytow przez polskie gospodarstwa domowe. Do osiagni¢cia gtdwne-
go celu opracowania zastosowano metodg regresji logistycznej. Materiatem zrodto-
wym byty poszczegdlne dane z badania budzetow gospodarstw domowych w roku
2011. Badanie przeprowadzit Gtowny Urzad Statystyczny. Wyniki badan pokazu-
ja, ze na korzystanie z kredytow przez polskie gospodarstwa domowe najbardziej
wplywaja: pte¢, wiek, status spoteczno-ekonomiczny glowy rodziny, typ rodziny
i dochody w gospodarstwie domowym.

Stowa kluczowe: zadluzenie gospodarstw domowych, determinanty spoteczno-
-ekonomiczne, regresja logistyczna.

Kody JEL: D10, D14

IIpuMeHeHHe JIOrMCTHYECKOM perpeccuu B BbisiBJIeHUH (aKTOPOB,
BJIMSAIOIIMX HA M0J1b30BAHUE KPEAUTOM MOJbCKUMHU I0MOX031iiCTBAMHU

Pe3ome

JnHaMUYHBIE CONMATBHO-YKOHOMUYIECKIE M3MEHEHHS, Pa3BUTHE (DHHAHCOBBIX
PBIHKOB, pacTyliee 3HaUYCHHE MeHa U Pa3BHBAIOIIEECs MOTPEOUTETECTBO HECOM-
HCHHO BHOCAT CBOIO JICTITY B U3MCHCHUSA B (bl/IHaHCOBOM IIOBEACHUH ITOJIBCKHUX
JOMOX03s1iicTB. [I0CTOSHHO M3MEHSIOLIAsCS JCHCTBUTEIBHOCTD BBI3BIBACT HEOO-
XOJIMMOCTh B TOCTOSIHHOM TOBTOPCHHU U aKTyaJU3alUH M3y4YeHHs (pUHAHCOBOTO
MOBEICHHS TOMOXO035HCTB. OCHOBHASI 1IE)Ib U3YUYCHHS — BBISIBUTH (DAKTOPBI, BISIO-
LK€ Ha M0JIb30BAHUE KPEJUTOM MOJbCKUMH J1OMOX03sicTBaMu. [yt 1oCTHxREHUS
OCHOBHOM LIEJIM U3YUEHMsI IPUMEHUIIM METOJ JIOTUCTUUECKOH perpeccun. Mcxon-
HBII MaTepra MpeCTaBIIIIN OTIeIbHBIEC JaHHBIE 00CTIeT0BaHNS OIOKETOB TOMO-
x03stiicTB [{CY. Pe3ynbTraThl H3yueHus MOKa3bIBAOT, YTO HA TTOJIH30BAHNE KPEAUTOM
MOJbCKUMU JIOMOXO3SHCTBAMU HanOoJee BIUSIOT TI0JI, BO3PACT U CONMAIBHO-TIPO-
(bCCCHOHaHLHLIﬁ CTaTycC IjiaBbl HOMOXOSHﬁCTBa, THII CEMbU U O0XOAbI B 1OMOXO-
3SUCTBE.

KiroueBble cioBa: 3a10JDKCHHOCTDH JIOMOXO3$[I>’ICTB, COMMaIbHO-3KOHOMHUYCCKHE
JCTCPMUHAHTDI, JIOTUCTUYCCKAA pErpecCus.

Konw1 JEL: D10, D14
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