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Do Credit Supply and Unemployment Risk Matter
for Household Saving? Evidence from Poland

Aneta Maria Ktopocka and Ryszard Wilczynski

ABSTRACT

This paper contributes to the literature on the effects of uncertainty on household saving - a long-standing
and extensively explored topic yet leaving a number of issues inconclusive. It concentrates on the labor
income uncertainty by addressing saving against unemployment risk in terms of changes in credit supply
and households'financial wealth. Time series analysis uses dataset of quarterly observations from 2003 Q4
t0 2019 Q3 for Poland. It provides empirical evidence of the negative relationship of changes in households’
financial wealth and credit availability with the household propensity to save, in line with the buffer saving
model. Furthermore, it contributes to the discussion on the choice of uncertainty measures referring to the
labor market with a recommendation to employ the subjective (perceived) unemployment expectation in-
dex rather than the objective unemployment rate. These results are meaningful for policy implications. They
emphasize the role of credit availability for household consumption/saving decisions. In case of expansion-
ary monetary policy and making credit easier to acquire for households, all other things equal, a negative
effect on the household saving rate may be expected. This poses a question about the risk of households’
overreliance on credit and therefore about their financial stability in emergency situations.
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1. Introduction

The development of household saving is an issue of
great interest to forecasters, policymakers, financial
markets, and the business community. An impressive
body of theoretical and empirical literature elaborates
on the determinants of household saving. The core
theoretical considerations on consumption and
saving include the permanent income hypothesis, the
life-cycle hypothesis, and the Ricardian equivalence
hypothesis. A significant fraction of the literature
addresses the effect of uncertainty on households
saving behavior. The precautionary motive (to build
up a reserve against unforeseen contingencies) is
fundamental for the buffer-stock saving model
(Carroll, 1997; Deaton, 1991). According to the
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model, there is a target level of wealth. Forward-
looking, risk-averse consumers increase their saving
when actual wealth, relative to income, is below the
optimal target wealth to income. When wealth is
above the target level, they increase consumption.

Lugilde et al. (2019) provide a comprehensive
review of the empirical literature on precautionary
saving. Their main finding is that the empirical
results are not conclusive, and that “there is neither
consensus on the intensity of that motive for saving,
nor on the most appropriate measure of uncertainty”
(Lugilde et al., 2019, p. 481). Many empirical studies
investigating buffer-stock saving are performed for
the United States or other developed economies.
Studies of former socialist economies in Central and
Eastern Europe (CEE) are sparse.

Our aim in this paper is to provide an
empirical evaluation of household saving against
unemployment risk in terms of changes in
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credit supply and households’ financial wealth
in Poland. We test the hypothesis that increases
in the financial wealth scaled to income and
improvements in the credit availability decrease
household saving propensity, while increments
in perceived unemployment risk positively affect
saving propensity. Furthermore, we contribute to
the dispute on the choice of uncertainty measures
related to the labor market.

To deliver insights on household saving in
Poland - one of the CEE countries with a socialist
history — is of great importance. Firstly, household
perception of saving motives as well as saving
habits may be different in a post-transition and
post-communist country than in the developed
economies. Moreover, cross-cultural differences
may be manifested in diverse patterns of financial
decision-making and investment behavior across
countries and regions (Czerwonka, 2019; Harasim,
2012). Secondly, the CEE countries have had, at
the same time, both relatively low and fluctuating
saving rates and also a volatile macroeconomic
environment with large fluctuations in growth rates,
unemployment and inflation rates (Kukk & Staehr,
2017). Thirdly, household saving determines, to
a considerable extent, the economic outlook of
national economies and the financial sustainability
of individuals and families (Odoardi & Pagliari,
2020). Thus, it may contribute to the convergence
of Poland towards the more advanced economies
in the macro- and microeconomic perspective.
In this context, the research on determinants of
Polish household saving behavior is particularly
appropriate.

The rest of the paper is organized as follows.
Section 2 provides a brief review of relevant
literature. Section 3 describes the data and the
methodology of the research. Section 4 presents
and discusses the empirical findings of regression
analysis. Section 5 concludes with some remarks.

2. Literature Review

Household consumption/saving decisions are central
to the functioning of the economy. Household sav-
ing is defined as the difference between household
disposable income (mainly wages received, revenue

of the self-employed, and net property income) and
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consumption (expenditure on goods and services). In
other words, saving represents the part of household
disposable income which is not spent for consump-
tion. Household saving rate (household saving divid-
ed by disposable income) is a widely used measure of
household propensity to save. It refers to the flow of
saving in a given period. The process of savings ac-
cumulation results in the stock of household wealth.
Both theoretical and empirical literature on consump-
tion/saving decisions (including saving motives and
factors affecting saving) as well as the allocation of
savings across different assets is extensive and emerg-
ing (Fereidouni & Tajaddini, 2017; Gomes et al., 2021;
Grigoli et al., 2018; Rybaczewska et al., 2020; Thimme,
2016). The neoclassical view implying rationality and
optimality of household decisions is supplemented
with a bounded rationality theory according to which
consumers faced with complex choices make subopti-
mal decisions due to cognitive limitations, imperfect
information and time constraints (Simon, 1955).

A considerable part of the literature addresses the
effect of uncertainty on households saving behavior.
This is a long-standing topic in research on household
saving (Skinner 1988; Dynan 1993). In the seminal
works of Carroll (1997) and Deaton (1991) assets play
the role of a buffer-stock, and a consumer saves and
dissaves in order to smooth consumption in the face
of income uncertainty. The precautionary motive (to
build up a reserve against unforeseen contingencies)
has assumed an important place in the literature on
household saving (e.g., Hubbard et al. 1994; Bertaut
& Haliassos 1997; Carroll & Samwick 1997; Lusardi
1998; Cagetti 2003; Lee & Sawada 2007; Gunning
2010; Mishra et al. 2012; Ceritoglu 2013; Chamon et
al. 2013; Deidda 2014; Limosani & Millemaci 2014;
Mastrogiacomo & Alessie 2014; Aizenman et al. 2015;
Fulford 2015; Klopocka 2018a; Vinokurov et al. 2018).

A fresh interest in precautionary saving has become
apparent over the last years in the context of ampli-
fied financial, economic, and political uncertainty.
Some authors have tested the precaution as a poten-
tial explanation of the sharp increment in household
saving rates during the Great Recession. For example,
the estimates of Mody et al. (2012) for a panel of ad-
vanced economies imply that at least two-fifths of
the sharp increase in household saving rates between
2007 and 2009 can be attributed to the precautionary

DOI: 10.5709/ce.1897-9254.455
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savings motive. Bouyon (2016) provides an analysis
of panel data for 13 European countries of the period
2007-2013. He finds evidence of the strong impact of
unemployment rates and housing prices upon house-
hold saving rate and thus confirms the prominent role
played by the precautionary motive during the finan-
cial crisis of 2008-2009. Bande and Riveiro (2013), us-
ing Spanish regional data for the period 1980-2007,
reveal that part of the increase in saving rates is related
to precautionary motive and that increased uncertain-
ty causes greater savings rates.

Carroll et al. (2019) argue that the long stability of
the U.S. personal saving rate from the 1960s through
the early 1980s, subsequent steady decline from the
1980s to 2007, and substantial increase in 2008-2011
can all be interpreted using a parsimonious buffer-
stock model of optimal consumption in the presence
of labour income uncertainty and credit constraints.
Their model's key insight is that, in the presence of
income uncertainty, optimizing households have a
target wealth ratio that depends on the usual theo-
retical considerations (risk aversion, time preference,
expected income growth, etc.) as well as the degree
of labour income uncertainty and the availability of
credit. Their model's estimated coefficients imply
that a substantial contribution to the decline in con-
sumption during the Great Recession was due to the
increase in precautionary saving. The perceived labor
income risk is measured by the households' unem-
ployment expectations using the Thomson Reuters/
University of Michigan's Surveys of Consumers. The
households' unemployment expectations are assumed
to be a better proxy of labor income risk than the un-
employment rate.

Broadway and Haisken-DeNew (2019), using
household-level panel data, distinguish between real
income uncertainty the household is actually exposed
to, and perceived income uncertainty. They find that
the latter substantially increases precautionary sav-
ings beyond the effect of real income uncertainty.

Carroll (1992) and Carroll et al. (2012) show the
dynamics of the saving rate adjustment to a perma-
nent increase in uncertainty. In response to a per-
manent worsening in economic circumstances, con-
sumption initially overshoots its ultimate permanent
adjustment. This reflects the fact that, when the tar-
get level of wealth rises, not only is a higher level of

www.ce.vizja.pl

steady-state saving needed to maintain a higher target
level of wealth, an immediate further boost to saving
is necessary to move from the current (inadequate)
level of wealth up to the new (higher) target. It means
that an immediate jump in the saving rate is followed
by a gradual decline toward a new equilibrium rate
that is higher than the original one.

The above-mentioned studies are only some exam-
ples of influential papers in the subject. As the litera-
ture on precautionary saving is very rich, it deserved
several review articles. The most recent reviews are
those of Baiardi et al. (2020) and Lugilde et al. (2019).
Baiardi et al. (2020) provide an overview of the lat-
est developments in precautionary saving theory.
They demonstrate that labour income risk is the main
source of uncertainty in saving choice, and the start-
ing point for the vast precautionary literature ignited
with the seminal papers by Leland (1968), Sandmo
(1970) and Dreze & Modigliani (1972). Over time, the
simple framework examined in early studies has be-
come more complex. They review theory with interest
rate uncertainty, high-order risk changes, uncertainty
in non-financial variables, and other significant devel-
opments. Lugilde et al. (2019) provide a comprehen-
sive review of the empirical literature discussing the
main controversial issues and the different approaches
followed by the studies addressing empirically the test
of precautionary saving. They overview alternative
dependent variables in the econometric exercises: the
consumption level (or consumption growth), savings
(level, growth, or the saving rate) or even wealth or
its accumulation as well as different measures of the
uncertainty: the income variability, the variability of
GDP, the variability of consumption or expenditure,
variables related to the labor market (mainly the un-
employment rate). They emphasize that the question
of how to measure uncertainty is still the most impor-
tant unresolved issue.

Based on the above literature on precautionary sav-
ing, we formulate the hypothesis that increases in the
financial wealth scaled to income and improvements
in the credit availability decrease household saving
propensity, while increments in perceived unemploy-
ment risk positively affect saving propensity. We test
the hypothesis in un underexplored setting of par-
ticular interest. Most studies investigating household
saving at the macroeconomic level focus on developed
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economies. Studies of former socialist economies in
Central and Eastern Europe (CEE) are insufficient.
Moving this field of research forwards is of great im-
portance for the CEE countries, which have had at the
same time both relatively low and fluctuating saving
rates and also a volatile macroeconomic environment
with large fluctuations in growth rates, unemploy-
ment and inflation rates (Kukk & Staehr, 2017). How-
ever Poland's accession to the EU was associated with
an increasing macroeconomic convergence in the af-
termath of the accession, with few exceptions (conver-
gence of business cycles). Liberda (2015) reveals that
an improvement of the net international investment
position of Poland requires the domestic saving rate
to be raised, while the share of households savings
in domestic savings demonstrates a declining trend.
Klopocka (2018b) provides more rationale for an in-
crease in household saving in Poland. In this context
the research on determinants of Polish household fi-
nancial behavior is particularly relevant.

Some aspects of changes in Polish household
saving behavior were discussed by, among others,
Ktopocka (2017), Kolasa and Liberda (2015), Korze-
niowska (2019), Kosny (2013), Ko$ny (2020), Potocki
and Cierpial-Wolan (2019), Swiecka et al. (2020).
Still, household saving response to the uncertainty
in Poland requires researchers” attention. This paper
contributes to filling the gap in the literature by ad-
dressing the issue of household saving against unem-
ployment risk in terms of changes in credit supply and
households’ financial wealth in Poland.

3. Data and Method

As mentioned earlier, empirical works on the analy-
sis of precautionary savings differ in the dependent
variable used, in the uncertainty measure and in the
control variables included in the empirical analysis. In
this paper, aimed at providing an empirical evaluation
of the precautionary saving in Poland, we regress the
gross household saving rate on the determinants im-
plied by the model, in which saving depends on the
gap between target and actual wealth, with the target
determined by credit availability and unemployment
expectations (Carroll et al., 2019). Therefore, we di-
rectly examine significance of the precautionary,
wealth, and credit effects on the Polish household sav-
ing. We concentrate on the labor income uncertainty.

CONTEMPORARY ECONOMICS
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The gross household saving rate (SR) is calculated
by dividing household gross saving by household
gross disposable income, the latter being adjusted for
the change in the net equity of households in pension
funds reserves. The household saving rate published
by Eurostat (ESA2010) is employed here.

In the literature on precautionary saving, labor in-
come risk is the main source of uncertainty. We use
unemployment expectation index (UE) as a proxy
for the perceived risk of labor income loss. The in-
dex is based on survey data generated within the EU
Programme of Business and Consumer Surveys. The
question applied to construct the index is: ‘How do
you expect the number of people unemployed in this
country to change over the next 12 months?’ The in-
dex values range from —100 if all respondents choose
the answer fall sharply (positive consumer sentiment,
low unemployment risk) to +100, if all respondents
choose the option increase sharply (negative con-
sumer sentiment, high unemployment risk). De-
tailed information on consumer survey methodology
is presented in European Commission (2020).

To measure the credit supply conditions, the credit
conditions index (CC) is constructed using the Na-
tional Bank of Poland's Senior Loan Officer Opinion
Survey. The survey-participating banks evaluate sev-
en factors of housing loans terms, as follows:

- spread on average loans (wider spread - tight-
ened, narrower margin — eased),

- spread on riskier loans,

- non-interest loan costs (fees, etc.) (higher costs —
tightened, lower costs — eased),

- security/collateral requirements,

- maximum loan-to-value (LTV) ratio (lower
LTV ratio — tightened, higher ratio - eased),

- maximum loan maturity (shorter —tightened,
longer - eased),

- other terms.

Each factor is rated using the following scale:

- — tightened considerably

- tightened somewhat

= remained basically unchanged

+  eased somewhat

++ eased considerably

N/A not applicable

The so-called net percentage is calculated for each
factor, that is the difference between the percentage
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Figure 1

Gross Household Saving Rate, Unemployment Expectations Index and Credit Conditions Index
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of responses eased considerably and eased somewhat
and the percentage of responses tightened consider-
ably and tightened somewhat. A negative index indi-
cates a tendency of tightening the terms of loans. The
credit conditions index (CC) is the arithmetic aver-
age of the indexes calculated for each of the above
mentioned seven factors of housing loans terms. Fur-
ther information on the Senior Loan Officer Opinion
Survey methodology is included in NBP (2019).
To capture the wealth channel, the ratio of household
net financial assets to gross income (FW), published
by Eurostat is used.

Moreover, the list of control variables include:
«  the real gross household disposable income (IC)
in billions (a thousand million) of national currency
(PLN) (current values are deflated by the Harmo-
nized Index of Consumer Prices (HICP)), published
by Eurostat;
o thereal 3-month interest rate (IR) (a representa-
tive short-term interest rate series for the domestic
money market deflated by the HICP), published by

Eurostat;

www.ce.vizja.pl

o the real GDP growth (GDP), published by the
Central Statistical Office;

o the all-items Harmonized Index of Consumer
Prices (HICP) (moving 12-months average rate of
change), published by Eurostat; and

o the unemployment rate (UR) as a percentage of
the active population, published by Eurostat.

The dataset covers quarterly observations from
2003 Q4 to 2019 Q3. The period under analysis is de-
termined by the availability of data. Using quarterly
data results in more data points and allows to take the
dynamic structure of the data more seriously. Table 1
reveals the descriptive statistics of the variables. Ap-
pendix 1 provides plots of the series.

The key variables, namely, the gross household
saving rate, the unemployment expectations index
and the credit conditions index are visualized togeth-
er in Figure 1. From the graph we can draw some pre-
liminary conclusions about the dynamics of variables
over the period of analysis.

There are some foundations to notice that the gross
household saving rate reflects the path of unemploy-
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Table 1
Descriptive Statistics

Variable Symbol Mean Median Min Max sD

Levels

Gross Household Saving Rate (percentage) SR 3.56 3.12 0.53 9.16 1.64

Unemployment Expectations Index (points) UE 12.93 16.33  -17.73 50.13 17.26

Credit Conditions Index (points) CC -0.03 -0.01 -0.58 0.23 0.12

Household Net Financial Assets to Gross Income Rate (percentage) FW 352.72  356.74 206.38 43236 55.75

Real Gross Household Disposable Income (billion PLN) 1C 234.5 238.8 153.8 3338 5219

Real Interest Rate (percentage) IR 1.70 1.69 -0.39 4.90 1.16

Real GDP Growth (percentage) GDP 4.08 4.25 0.10 7.60 1.68

Harmonized Index of Consumer Prices (percentage) HICP 2.00 1.80 -0.70 4.20 1.51

Unemployment Rate (percentage) UR 9.56 9.30 3.10 19.90  4.56

First differences

AGross Household Saving Rate (percentage points) ASR -0.09 0.07 -2.09 1.84 0.79

AUnemployment Expectations Index (points) AUE -0.55 -0.52  -16.50  37.00  7.32

ACredit Conditions Index (points) ACC 0.00 0.00 -0.53 0.23 0.12

AHousehold Net Financial Assets to Gross Income Rate AFW 1.54 3.13 -63.54 4787 17.31

(percentage points)

AReal Gross Household Disposable Income (billion PLN) AIC 2.85 2.87 -3.13 14.43 2.48

AReal Interest Rate (percentage points) AIR -0.08 -0.03 -1.61 0.78 0.36

AReal GDP Growth (percentage points) AGDP -0.01 0.06 -2.20 2.40 0.94

AHarmonized Index of Consumer Prices (percentage  AHICP 0.02 0.00 -0.80 1.00 0.42

points)

AUnemployment Rate (percentage points) AUR -0.26 -0.30 -1.60 1.20 0.50
ment expectations index with some lag. Both variables The household saving rate and credit conditions
share the downward slope until the turmoil of the index relationship is less clear. The credit conditions
Global Financial Crisis. Then the serious rise in per- index is relatively stable in the analyzed years apart
ceived unemployment risk is pursued by an increase in from the period of 2008-2009. Taking into consid-
the household saving rate. The peak of the unemploy- eration theoretical underpinnings we may associ-
ment expectations index (50 points) recorded in the ate the sharp drop in credit conditions recorded in
first quarter of 2009 is followed by the local peak of the 2008Q4 with the high increase in household saving
household saving rate (6 percent) three quarters later. rate two quarters later. Similarly, the recovery in
After few quarters of the sharp decline in both vari- credit conditions is supposed to entail a substantial
ables (more profound and longer-lasting in case of the reduction in saving propensity with some lag. These
household saving rate) the lowest, close to zero level of observations suggest that changes in the credit con-
household saving rate is noted. Later on, the mild in- ditions index have a negative effect on the house-
tensification of unemployment risk is echoed in the in- hold saving rate with some delay. The delay may be
creasing tendency in saving propensity, which persists derived from the time required for the completion
even after 2012 in terms of the declining path of unem- of credit procedures by credit applicants as well as
ployment expectations index. The positive relationship for the transmission of bank managers decisions
of analyzed variables is visible again after 2015. to public awareness. Our preliminary notes on bi-
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Table 2
ADF Test (p-values)

Variable Constant Constant and linear trend
Level First Difference Level First Difference
Gross Household Saving Rate 0.179 0.000%** 0.297 0.000***
Unemployment Expectations Index 0.142 0.000%** 0.402 0.000***
Credit Conditions Index 0.001%%* 0.000%** 0.005%** 0.000%**
Household Net Financial Assets to Gross Income Rate 0.557 0.000%** 0.699 0.000%**
Real Gross Household Disposable Income 0.999 0.000%** 0.692 0.000***
Real Interest Rate 0.221 0.000*** 0.233 0.001***
Real GDP Growth 0.131 0.000*** 0.271 0.001*+**
Harmonized Index of Consumer Prices 0.304 0.000%** 0.537 0.002%**
Unemployment Rate 0.152 0.007* 0.053* 0.022**

Note: ***, **, * represent statistical significance at the 1%, 5%, and 10% levels respectively.

variate relationships precede an in-depth econometric
analysis in the multivariate context.

Considering the literature about spurious regres-
sions with time-series data the Augmented Dickey-
Fuller tests are performed. The tests are estimated
both in levels and first differences, with and without
a trend. Table 2 reports the results of the tests. Most
variables are found to be integrated of order one or
I(1) (the credit conditions index is the exception as it is
1(0)). I(1) variables should be differenced before they
are used in linear regression models. It is the approach
used in many times series regressions after Granger
and Newbold’s (1974) original paper on the spurious
regression problem (Wooldridge, 2013). Therefore, all
variables are first-differenced and changes in house-
hold saving rate are modelled as a function of changes
in other economic variables.

We use quarterly data and allow for the possibility
that the impact of explanatory variables on household
saving is not purely contemporaneous but is also lag-
ging to some extent. Hence, models with contempora-
neous values and four lags (the typical number of lags
in case of quarterly data) of independent variables are
considered. The number of variables is to be limited to
a necessary minimum given that a sample consists of
only 59 observations (64 minus 1 due to first-differ-
ences, minus 4 due to lags) and models with only one
value (contemporaneous or lagged) of each variable
are preferred. The decision which value to use is made

www.ce.vizja.pl

based on the evidence provided by the adjusted R* and
Akaike’s Information Criterion (AIC) for alternative
models. The baseline specification takes the following
form:

ASR; = Yo + Yave,_;/AUE—; + Vacc,_;ACCe—;

+ YAFWt_iAFWt—i t& (1)

where i = 0,1,...,4, t is a time subscript, UE symbol-
izes unemployment expectations index, CC stands for
credit conditions index, FW represents household net
financial assets to gross income rate, and ¢_t is the er-
ror term.

We expect a positive correlation between saving
and unemployment risk and a negative correlation
with credit conditions and financial assets scaled to
income.

In the second step of the analysis the baseline mod-
el is extended with control variables as follows:

ASR. = Yo + Yarw,_ AFW—i + Yace,_ACCi—;

+ Yave,AUE._; + Varc, DMCe—i + Varr, MR —;
+ Vaeorg,_AGDPYe—i + Yapicp, AHICP,_; -

+ Yavur,_/AURc—; + &

where IC represents income, IR - interest rate, GDPg
- real GDP growth, HICP - inflation, and UR - unem-
ployment rate.

This work is licensed under a Creative Commons Attribution 4.0 International License.
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Table 3
Household Saving Rate Regressions

Variable (1) (2) (3) (4) (5) (6)
Const 0.002 -0.474** 0.031 -0.004 -0.006 -0.047

(0.074) (0.108) (0.079) (0.074) (0.072) (0.094)
AUnemployment Expectations Index_3 0.016* 0.009 0.012 0.015% 0.014 0.016**

(0.008) (0.007) (0.009) (0.008) (0.009) (0.008)
ACredit Conditions Index_2 -2.673%* -1.984** -2.446* -2.821%% 22,6847 22,664

(0.573) (0.415) (0.618) (0.661) (0.588) (0.572)
ANet Financial Assets to Gross Income  -0.012%**  -0.010%** -0.014%** -0.011%%  -0.013%**  -0.012***
Rate_4 (0.004) (0.003) (0.004) (0.003) (0.004) (0.004)
AReal Disposable Income 0.154%**

(0.024)
AReal Interest Rate_4 0.354%
(0.184)
AReal GDP Growth_3 -0.098
(0.080)
AHICP -0.303*
(0.165)
AUnemployment Rate_4 -0.186
(0.184)

N 59 59 59 59 59 59
R? 0.301 0.528 0.316 0.302 0.312 0.305
F stat p-value 0.000 0.000 0.000 0.000 0.000 0.000
ADEF test for residuals (p-values) 0.000 0.000 0.000 0.000 0.000 0.000

Notes: The table reports coeflicients and their standard errors (in parentheses). Hypothesis tests were conducted using

a heteroskedasticity and serial correlation robust covariance matrix. ***, **, * represent statistical significance at the 1%,

5%, and 10% levels respectively.

4. Empirical Results and Discussion
The following section presents and discusses empirical
findings.

Table 3 reveals the results of Equation 1 and several
variations on Equation 2. Column 1 of Table 3 provides
the baseline model with three key independent vari-
ables according to Equation 1. Results demonstrate a
statistically significant relationship between changes
in household saving rate and lagged changes in unem-
ployment risk, credit conditions and household finan-
cial assets scaled to income. Each independent variable
is significant at least at the 10% level and jointly they
explain 30% of the variation of the dependent variable
(adjusted R2 equals 0.301). This is a relatively good re-
sult for the model on first differences. The results of

CONTEMPORARY ECONOMICS

ADF test for residuals are presented. A fact that the re-
sidual time series is stationary is a further indication of
the good quality of the model. Thus, we receive a mod-
el with good stochastic values in which all explanatory
variables are stationary and residuals from the model
are stationary. As expected, there is a strong positive
correlation of changes in household saving rate with
lagged changes in unemployment expectations index,
and a strong negative correlation with lagged changes
in credit conditions index and lagged changes in finan-
cial assets to income ratio.

It can be interpreted that an increase by 1 percent-
age point in the difference of unemployment expec-
tations index results in an increase in the difference
of household saving rate by 0.016 percentage point
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Table 4
Household Saving Rate Regressions

Variable (1) (2)
Const -0.040 -0.463%**
(0.106) (0.109)
AUnemployment Expectations Index_3 0.007 0.002
(0.009) (0.009)
ACredit Conditions Index_2 (0.009) (0.009)
-2.46174* -1.817%*
ANet Financial Assets to Gross Income Rate_4 (0.686) (0.498)
-0.017%* -0.015%**
AReal Disposable Income 0.143***
(0.000)
AReal Interest Rate_4 0.452%* 0.399**
(0.183) (0.168)
AReal GDP Growth_3 -0.046 -0.019
(0.084) (0.079)
AHICP -0.524%** -0.440%**
(0.181) (0.159)
AUnemployment Rate_4 -0.236 -0.162
(0.193) (0.189)
N 59 59
R? 0.359 0.564
F stat p-value 0.000 0.000
ADF test for residuals (p-values) 0.000 0.000

Notes: The table reports coefficients and their standard errors (in parentheses). Hypothesis tests were conducted using
a heteroskedasticity and serial correlation robust covariance matrix. ***, **, * represent statistical significance at the 1%,

5%, and 10% levels respectively.

three quarters later, all other factors being equal. An
increase by 1 percentage point in the difference of
credit conditions index results in a decrease in the dif-
ference of household saving rate by 2.67 percentage
point two quarters later, all other factors being equal.
The analogous interpretation is applicable for the co-
efficient of changes in financial assets to income ratio.
The results demonstrate a statistically significant and
economically important role of all three explanatory
variables.

Figure 2 reveals a static one-step ahead forecast
of household saving rate (levels), generated for the
baseline model, based on realized values from the
previous period. It visualizes that the model is able to
capture well the observed change in the saving rate.

www.ce.vizja.pl

To diagnose the stability of the model over time we
perform Cumulated Sum of Residuals (CUSUM) and
Cumulated Sum of Square Residuals (CUSUMSQ)
tests (see Figure 3). The procedure is that under the
null hypothesis of coefficient constancy, values of the
sequence outside an expected range suggest structural
change in the model over time. The condition of sta-
bility is achieved when both CUSUM and CUSUMSQ
lines fall within the 5% significant level. Our plots
indicate that neither test rejects the null hypothesis
that coefficients are stable. This suggests that model is
stable over time.

Columns 2-6 of Table 3 present a set of specifications
of the baseline model extended with other potential de-
terminants of saving, according to Equation 2, with re-

This work is licensed under a Creative Commons Attribution 4.0 International License.
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Figure 2
Actual and forecasted Household Saving Rate upon the baseline model

Aneta Maria Ktopocka, Ryszard Wilczynski
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strictions. The procedure was to add a contemporaneous
value or one of four lags of a given control variable to the
baseline model one by one. We report here models with
the best fit for each control variable chosen based on ad-
justed R2 and AIC measures. To be strict, in the model of:
o Column 2 - coefficients of all control variables apart
from first difference in income (contemporaneous) equal
to zero
o Column 3 - coefficients of all control variables apart
from first difference in real interest rate (lag 4) equal to
zero
o Column 4 - coefficients of all control variables apart
from first difference in real GDP growth (lag 3) equal to
zero
o Column 5 - coefficients of all control variables apart
from first difference in inflation (contemporaneous)
equal to zero
o Column 6 - coefficients of all control variables apart
from first difference in unemployment rate (lag 4) equal
to zero.

In all specifications, the coeflicients on credit condi-
tions index and net financial assets to income ratio hold

their statistical significance at the 1% level. As far as the
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unemployment expectations index is regarded, add-
ing changes in income, real interest rate, and inflation
kills its statistical significance (Columns 2, 3, 5, respec-
tively). Still, the estimated coefficients on the three key
variables remain broadly unchanged compared with
the baseline specification in all but one model. The ex-
ception is the model with contemporaneous change in
income (Column 2) which offers the greatest improve-
ment in the model fit (adjusted R2 increased to approx-
imately 0.53). This is not surprising given the fact that
fundamental theoretical considerations on consump-
tion and saving (including Keynesian hypothesis, the
permanent income hypothesis, the Ricardian equiva-
lence hypothesis, the relative-income hypothesis) put
income (current/permanent/relative) in the center of
attention. The role of income in saving decisions is also
confirmed by numerous empirical studies (Cerda et al.,
2020; Grigoli et al., 2018; Szopinski, 2019). As expected,
we find positive relationship of changes in household
saving rate with changes in income.

According to the theoretical underpinnings,
the link between saving rate and interest rate is a
result of the substitution effect and the income ef-
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Figure 3

(a) Cumulated Sum of Residuals (CUSUM) and (b) Cumulated Sum of Square Residuals (CUSUMSQ)
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fect which go in opposite directions, hence the
combined net effect is ambiguous. Opoku (2020)
provides evidence that the net effect differs in the
short run and long run. In our study the statistically
significant positive effect of the lagged difference in
interest rate on the difference in household saving
rate documented in Column 3 of Table 3 may sup-
port the dominance of substitution effect.

The consumption/saving literature recognizes the
multi-channel influence of inflation on household
saving rate (Grigoli et al., 2018). The negative sign of
the coefficient for the difference in HICP (Column 5
Table 3) focuses our attention on the fact that higher
inflation lowers real interest rate. Given the above-
mentioned dominance of interest rate substitution
effect, higher inflation reduces the saving rate.

Interestingly, the specification in Column 6 of Ta-
ble 3 reveals that first difference in the unemployment
rate does not turn out to be statistically significant
while the level of significance of lagged difference in
unemployment expectations index improves. Bande
and Riveiro (2013), Bouyon (2016) reveal results that
the unemployment rate is a relevant variable as a
measure of future income uncertainty. We provide an
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empirical support for the claim that perceived unem-
ployment risk is a better proxy of labor income risk
than the unemployment rate. Similar finding for the
US household saving behavior is provided by Car-
roll et al. (2012). Kfopocka (2017) reveals that some
consumer confidence indexes (subjective indicators),
in particular the unemployment expectations index,
contain predictive ability for Polish household saving
and borrowing rates beyond economic fundamentals
(objective indicators). These results are also consis-
tent with evidence put forth by Broadway & Haisken-
DeNew (2019) from Australian households. They
exhibit that perceived income uncertainty increases
precautionary savings above and beyond the effect of
real income uncertainty. Therefore, we contribute to
the discussion on the choice of uncertainty measures
referring to the labor market with a reccommendation
to employ the subjective (perceived) unemployment
expectation index rather than the objective unem-
ployment rate.

Table 4 reports household saving rate models in-
cluding most (Column 1) or all control variables
(Column 2) at the same time. It supports our findings
based on econometric results presented in Table 3.
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The evidence of lagged response in household sav-
ing rate to changes in unemployment expectations
index set our results in the context of consumer sen-
timent and household consumption expenditures
relationship. Our findings are in line with studies
confirming the forecasting ability of consumer sen-
timent (including unemployment expectations) for
household expenditure (e.g. Bram & Ludvigson, 1998;
Bruestle & Crain, 2015; Carroll et al., 1994; Dees &
Brinca, 2013; Ludvigson, 2004).

The COVID-induced massive increase of uncer-
tainty level calls for further exploration of the uncer-
tainty impact on household propensity to save. The
range of uncertainty measures going beyond labor in-
come risk is broad and developing (Altig et al., 2020;
Baker et al., 2016; Claveria et al., 2019; Malovanad et al.,
2021; Wang et al.,, 2019). Although employing these
indicators is clearly out of the scope of this paper, it
is a very interesting research path left for future in-
vestigation.

This analysis is restricted to the macroeconomic
level. In case of aggregated data, only a net result of
processes is visible (some processes occurring in a
subgroup of units can be counteracted in another sub-
group). Aizenman et al. (2015) highlight the complex-
ity and difficulty to capture the interaction between
saving behavior and uncertainty at the aggregate level.
This is an incentive to re-examine the problem with
the household level data to obtain an in-depth picture,
in particular, to account for differences in the pre-
cautionary saving motive relevance for different age
groups as suggested by Cagetti (2003) and Chamon et
al. (2013).

This study is limited to Poland - one of the CEE
countries. This is a region with unique post-commu-
nist history still not sufficiently covered with advanced
economic studies on household saving behavior.
Household-sector balance sheets (including financial
assets and liabilities) reflect financial inclusiveness
and financial development of a country and thus im-
pact economic growth (Nizam et al., 2020; Skare et
al,, 2019). Household saving behavior is of interest in
and of itself. However, its relationships with economic
growth and business cycles (Bialowas & Olejnik,
2015) make the issue deserve in-depth studies even
more, especially in a region which aspire to catch up
on richer EU members.

CONTEMPORARY ECONOMICS
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5.Conclusions

In general, the baseline household saving model pre-
sented in the paper accounts for a substantial part in
household saving rate changes. Our empirical find-
ings strongly support the important role of financial
wealth and credit effects on Polish households’ saving
propensity. Consistent with the buffer-stock model,
increases in the financial wealth scaled to income
and improvements in the credit availability decrease
household saving propensity, while increments
in perceived unemployment risk positively affect
changes in saving rate. Our baseline model estimates
support the claim that Polish households buffer-save
against labor income loss. When control variables are
added to the equation, wealth and credit supply vari-
ables remain statistically significant at a level higher
than 1%. Furthermore, this paper contributes to the
discussion on the choice of uncertainty measures re-
ferring to the labor market with a recommendation
to employ the subjective (perceived) unemployment
expectation index rather than the objective unem-
ployment rate.

These results are meaningful in terms of policy
implications. They emphasize the role of credit avail-
ability for household consumption/saving decisions.
In case of expansionary monetary policy and mak-
ing credit easier to acquire for households, all other
things equal, a negative effect on the household sav-
ing rate may be expected. This poses a question about
the risk of households’ overreliance on credit and
therefore about their financial stability in emergency
situations. Given COVID-induced increasingly loose
credit policy of central banks accompanied by aug-
mented economic uncertainty, household-sector bal-
ance sheet calls for particular attention of policymak-
ers, banking supervisory authorities, and financial
institutions. There is a need for educational measures
aimed at increasing households’ financial capability,
developing future orientation, and highlighting the
role of self-regulation.

These results provide a number of possibilities for
further research. First, other uncertainty measures
going beyond the labor income risk could be includ-
ed in the analysis. The role of fiscal policy (in the con-
text of - much debated - Ricardian equivalence) and
its interactions with monetary policy could be also
considered. Direct monetary effects on household
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savings can be transmitted through credit conditions
while fiscal effects through income and unemploy-
ment risk variables. Opposite to monetary policy, fis-
cal policy can be more diversified, for example, with
regard to the level of income of households upon
which their saving decisions depend. Consequently,
analyses at the microeconomic level are strongly rec-
ommended. Moreover, future researches could en-
sure access to panel data for CEE countries to capture
the unemployment risk, wealth and credit effects on
household saving in the broader perspective.
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Appendix 1. Variables, levels and first differences
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