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Abstract

The majority of household savings are in the form of bank deposits. It is therefore of interest
for credit institutions to tailor their deposit policy for getting finances from non-banking
entities and to provide the private sector with the loans that are necessary for investment
activities and consumption. This paper deals with the determinants of the saving rate of
the private sector of Slovakia. Economic, financial and demographic variables influence
savings. Growth of income per capita, private disposable income, elderly dependency
ratio, real interest rate and inflation have a positive impact on savings, while increases in
public savings indicate a crowding out effect. The inflation rate implies precautionary sa-
vings, and dependency ratio savings for bequest. There are also implications for governing
institutions deciding on the implementation of appropriate fiscal and monetary operations.
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I. Introduction

Savings are of great importance for macroeconomic and microeconomic reasons, as they
serve as a prerequisite for financing investment opportunities and hence stimulate economic
growth and increase the living standard of inhabitants. Saving behaviours and the efficiency
with which the accumulated finances are invested are the two key determinants of economic
growth (Buiter, 1991). A satisfactory rate of economic growth requires an adequate rate
of investment and an adequate supply of savings (Prinsloo, 1994). Saving gives security,
while investment gives rising incomes through enhanced productivity and therefore saving
and investment are inevitable for an economy to provide for its future (Cole, 2016).
If the saving rate is low, the amount of investment that the economy can undertake is
limited and, for high investment and economic growth, it becomes necessary to rely on
an inflow of foreign capital, which rapidly responds to changes in earning opportunities
across countries (Tunc and Yavas, 2017). The gap (when domestic investment is higher
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than domestic saving) is reflected in a deficit on the current account of the balance of
payments, and must be financed by foreign savings or by the declining country’s stock
of foreign reserves (Prinsloo, 1994). The savings decision refer to income hypotheses such
as Absolute Income Hypothesis (AIH) introduced by Keynes (1936), which assumes real
consumption as a function of real disposable income, The Relative Income Hypothesis
(RIH) described by Duesenberry (1949), according to which the satisfaction an individual
gets from consumption depends on its relative importance in the society rather than its
absolute level, the Life Cycle Hypothesis (LCH) elaborated by Modigliani and Brumberg
(1954), and further presented in Ando and Modigliani (1963), Modigliani (1986), and
Modigliani and Brumberg (1990). According to this hypothesis, individuals plan their
consumption and saving along their life-cycle to ensure a required level of consumption
for elderly times. The Permanent Income Hypothesis (PIH) described by Friedman (1957)
postulates that consumption depends upon current and future income. Permanent income
is defined in terms of the long-time income expectation over a planning period and
transitory income is the difference between actual and permanent income (Ozcan, Gunay
and Ertac, 2003). The simple permanent-income theory predicts that higher growth (higher
future income) reduces current saving (Loayza, Hebbel and Servén, 2000). Theory on
consumption and savings indicates motives such as saving for retirement, precautionary
saving and saving for bequest. Saving motives were elaborated in detail by Keynes (1936).
This paper concentrates on the determinants of the private savings of Slovakia in the
environment of non-standard monetary operations currently provided by the European
Central Bank (ECB). Slovakia joined the euro area on January 1, 2009, and since then
has participated in the common monetary policy of the ECBZ. As the interest rates of the
ECB have been declining since July 2011, currently reaching negative values for deposit
facilities, it is of interest for governing bodies and the public to have knowledge of the
saving motives and factors influencing the private sector (households and corporates) in
their decision on saving or spending. The aim of the paper is to report on the short- and
long-run relations between savings, economic, financial and demographic variables using
an Autoregressive Distributed Lag Approach (ARDL) and to contribute to the existing
literature on savings. The layout of the paper is as follows. After the introduction, there
is a section with an outline of the corresponding literature, the third part is devoted to
methodology, the fourth part presents achieved results, and the last concludes.

II. Overview of literature

This section presents the literature related to the savings of the private sector. Econo-
mic theory and income models suggest the variables influencing private sector savings.
According to Buiter (1991), there are three important sets of determinants. The first is
represented by private preferences (private attitudes towards intertemporal choice), the
psychological and subjective rate of time preference, bequest and precautionary demand
for savings, while the second set of the effects is characterized by the nature of private
sector anticipations referring to future asset earnings. The last set includes demographic

2 The monetary policy is currently characterized by low interest rates and non-standard monetary measures.
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features with a view to social security retirement schemes. Most studies attempting to
identify the determinants of savings behaviour rely on some variant of the life-cycle or
permanent-income hypothesis (Prinsloo, 1994). Saving for retirement is the most impor-
tant saving motive (Sturm, 1983). The basic LCH implies that, with retirement, saving
should become negative (Modigliani, 1986); however, Sturm (1983) points out that sa-
ving behaviour can be reconciled with the LCH within a bequest motive if households
accumulate wealth beyond the levels required to finance retirement consumption. The
positive relation between the savings and elderly ratio was identified by, e.g. Thanoon
and Baharumshah (2007), Pitonidkova (2017), Pécsyovd, Vaiiko and Machlica, (2013a,b),
Grace, Bersales and Mapa (2006), Pélenik et al. (2012). The assumption of the LCH about
dissaving of people in retirement were confirmed by, e.g. Loayza and Shankar (2000), Ang
and Sen (2011), Chowdhury (2001), Razzaq and Ahmad (2015), Bulif and Swiston (2006)
and Johansson (1998). The research papers on private savings use different economic and
financial variables (e.g. inflation, terms of trade, interest rate, public savings, disposa-
ble income, wealth), indicators of social security expenditures, demographic structure of
population® and financial infrastructure indicators (number of financial institutions, finan-
cial sector oversight). In the empirical literature on saving and growth, the most popular
proxy for (macroeconomic) uncertainty is inflation (Loayza, Hebbel, and Servén, 2000).
Because inflation deteriorates savings, the impact can be negative. A positive relation
between inflation and savings is explained by Wachtel (1997) through the precautionary
saving motive and uncertainty effect*, and by Deaton (1977) through involuntary savings
and mass illusion’. The results presented by Koskela and Virén (1982), Tatliyer (2017),
Heer and Siissmuth (2009), Townend (1976), Jongwanich (2010), Ozcan, Gunay and Ertac
(2003, 2012), Bande and Riveiro (2013) confirmed a positive relation between savings and
inflation. The effect of interest rates on saving relates to a substitution effect and an income
effect which work in opposite directions (Elmendorf, 1996). Loayza and Shankar (2000),
dealing with private saving in India, identified the income effect of an increase in the real
interest rate. Opoku and Ackah (2015), estimating a dynamic error correction model, sin-
gled out a positive relation between rising real interest rates and private savings in the short
and long run; similarly, Aizenman, Cheung and Ito (2016). Razzaq and Ahmad (2015)
estimated private savings behaviour in China with the following findings: the inflation
rate and real interest rate had a significantly negative impact on private savings behaviour.
Athukorala and Sen (2004), Gok (2014) showed that an increase in public savings caused
a crowding out effect of private savings. De Castro and Ferndndez (2009) aimed to test the
validity of the Ricardian proposition for the Spanish economy and detected some degree of

3 The demographic structure of the population is summarized by the ratios of the elderly and the young to the
working-age population — elderly and youth dependency ratios (Baumgartner and Meredith, 1995).

4 Savings are increasing as a precautionary response to an increase in uncertainty about economic conditions
and real income (Wachtel, 1997).

5 At any given time, different individuals buy different commodities and each finds out that the price of the
commodity is higher than expected and none of them at that time has enough information to calculate the
absolute price level. There is a mass illusion that all goods are relatively more expensive and, because each
consumer decides to lessen purchases, real consumption falls, and if real income is maintained, the saving ratio
rises (Deaton, 1977).
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substitution between public and private saving. Ozcan, Gunay and Ertac (2003), Giingor,
Ciftcioglu and Balcilar (2014), Nwachukwu and Egwaikhide (2007) did not recognize
a crowding out effect. Studies by Barro (1978), Hong (2012), De Freitas and Martins
(2014), Leimer and Lesnoy (1983), Loh and Veall (1984), Borzutzky and Hyde (2015),
Gruber and Yelowitz (1997), Borsch-Supan (2004), Karunarathne and Abeysinghe (2005),
Meguire (1998) concentrated on the relation between social security and private savings.
A paper of Tunc and Yavas (2017) identified the determinants of the personal and private
saving rates in the US with a special focus on the role of mortgage payments. The mortgage
payment rate negatively influenced both personal and private saving rates but with a larger
effect on the private saving rate. Level of income had a positive impact on private savings
in Athukorala and Sen (2004), Chowdhury (2001), Ozcan, Gunay and Ertac (2003) and
Giingor, Ciftcioglu and Balcilar (2014). Although Nwachukwu and Egwaikhide (2007)
found a positive relation between the saving rate and level of disposable income, there was
a negative link to the rate of growth of disposable income. Based on the ARDL bounds
estimation procedure, Ang and Sen (2011) identified a positive relation between income
growth and private saving in India and Malaysia. Chowdhury (2004) focused on private
savings in transition economies stressing the importance of terms of trade shocks. Favoura-
ble movements in both the permanent and transitory components of the terms of trade had
a significant positive impact on private savings. Carroll and Summers (1987) dealt with
the divergence of the private saving rate in the United States and Canada. Their primary
conclusion was that tax policies could have a potent impact on private saving behaviour,
so that differences in taxes and in the interactions of taxation and inflation appeared to
explain the divergent behaviour. Serres and Pelgrin (2003) looked at the decline in private
saving rates in the 1990s in OECD countries. The private saving rates in OECD countries
have been significantly influenced by public sector saving rates, the old age dependency
ratio, the growth rate of labour productivity, changes in terms of trade and the real interest
rate. The financial deepening (the ratio of money and quasi-money to disposable income)
was significant for private savings in Pakistan (Husain, 1996). According to Schrooten
and Stephan (2004) income growth caused an increase in saving, while monetary policy
effects were insignificant and fiscal policy had a major impact on private savings in Eu-
rope. Kivanc (2015) focused on savings in the APEC countries with the results showing
demographics and growth as important determinants of private saving rates. The savings
of Slovakia have been elaborated by, among others, Messner and Zavadil (2014), Brunc-
kova, Machlica and Variko, (2010), Palenik et al. (2012), Sergi (2003), Pitoridkova (2015,
2017), Puhofova et al. (2012), Pécsyovd, Vaiiko and Machlica (2013a, b), Pauhofova and
Zelinsky (2015).

III. Description of variables and model

This part presents data obtained from Eurostat, the National Bank of Slovakia (NBS), the
Statistical Office of the Slovak Republic, the Economic Research of Federal Reserve Bank
of ST. LOUIS, OECD database, Index mundi and Quandl Financial and Economic Data.
Figure 1 presents quarterly variables (1999Q1-2014Q1) applied in the Autoregressive
Distributed Lag (ARDL) framework: Gross private saving rate (GPRS); Gross public
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saving rate (GPS); Inflation rate (INF); Gross private disposable income (DI); Growth
of real national disposable income per capita (IPC); Dependency ratio of Elderly (DE);
Average real interest rate on deposits (IR).

Figure 1: Plots of variables
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d) Gross private disposable income in real terms (log)
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g) Average real interest rate (%)
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Source: Databases of Eurostat, the National Bank of Slovakia, OECD, Statistical Office of the Slovak

Republic, the Economic Research of Federal Reserve Bank of ST. LOUIS, Index mundi and Quandl
Financial and Economic Data.

The Gross private saving rate, Gross private disposable income and Dependency ratio were
seasonally adjusted by Census X—12. The paths of presented variables reflect the domestic
and foreign economic environment (Figure 1). Remarkable changes in the Gross private
saving rate in 2003-2004 were associated with among other factors, the preparations of
Slovakia to join the EU, and changes within 2008-2010 resulted from the global financial
and economic crisis (rising macro uncertainty) and with entrance into the euro area in
2009. The Gross public saving rate declined substantially in 2008-2010 due to increased
government expenditures dedicated to mitigating the consequences of the global financial
crisis. Gross private disposable income showed a rising tendency. The rise in the inflation
rate in 1999 was a result of the introduction of import tax, increases in regulated prices
(electrical and heating energy, post offices, water rates and sewerage) and changes in oil
prices. In 2009, the financial crisis, real GDP decline and lower prices of manufacturing
commodities reduced the annual inflation rate. The dependency ratio of the elderly depicts
changes in the pension system in 2004, when the age of retirement was extended from 60
to 62 for men, and for women from 53 and 57 to 62, depending on the number of children.
The real interest rate reflects changes in interest rates on money market and changes in the
inflation rate.

Data and Model

Inspection of the private saving rate will be provided by the ARDL technique presented by
Pesaran and Shin (1999) and Pesaran, Shin and Smith (2001). This approach enables us
to identify cointegration relation in small samples and can be applied to regressors of I(1)
and I(0). In the ARDL procedure, variables can have a different number of lags (Husar and
Lukacik, 2004; Hatrdk, 2007; Vogelvang, 2005). This framework requires the existence of
a long-term relationship among variables. Based on Pesaran and Shin (1999), De Bandt,
Bruneau and El Amri, (2009) a form of the ARDL model without trend is as follow:
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r S
Yi=Bo+ > XeYick+ > omXim + (1
k=1 m=0
where Y — endogenous variable; (3, — intercept; x, 0., — coefficients; X — set of regres-
SOrS; U; — Error term.

As is well known, the ARDL model helps us to study the short-run and the long-run
reactions that are important in many economic problems (Husar and Luk4cik, 2004). The
ARDL can be reproduced to ARDL error correction model (ARDL ECM) by transforming
variables (1) into differences and lags. Equation (2) displays the unrestricted ARDL ECM
structure that we apply for identifying short- and long-run relations among variables.

AGPRS; =po+ Y BjAGPRS, ;j+ > wAINF,_;+ Y §;AIR, ;+

Jj=1 Jj=0 Jj=0

+ ZéﬁjAGPStfj + ZCjADItfj + Z’I]jAIPthj'F

Jj=0 Jj=0 Jj=0

+Y 0,ADE,_; + Ay GPRS;_y + A\ INF,_y + A3IR;_1+
j=0
+>\4GPSt—1 +/\5D1t—1 +)\61P0t—1 +/\7DEt_1 + uy (2)

where A — first difference operator; pg — intercept; 3, v, 4, €, , 0, 6 — coefficients of
short-run relation; A\;—\7 — coefficients of long-run relation; u; — error term; GPRS; —
Gross private saving rate (gross private savings over gross private disposable income);
INF — Inflation rate (annual CPI inflation rate); /R — Interest rate (average interest rate
on deposits deflated by CPI inflation); GPS — Gross public saving rate (public savings
over gross national disposable income); DI, — Gross private disposable income (deflated
by CPI); IPC — Income per capita (Gross National Disposable Income per capita, annual
growth); DE; — Dependency ratio of elderly (ratio of the population aged 65 or older to
the working-age population 15-64).

A long-run relation among variables was modelled using the following form:

GPRS; =a+B* X +uy 3)

where GPRS — Gross private saving rate; « — intercept, B — vector of the components
consisting of the coefficients 31, B ... [8s; X — vector of explanatory variables X7,
Xot ... Xet (Inflation rate; Real interest rate; Public saving rate; Disposable income;
Growth of real income per capita; Dependency ratio of elderly); u; — error term.
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The restricted ARDL ECM form involving error correction term (ECT) is the following:

AGPRS; =po+ » BjAGPRS; j+ > wAINF,_j+» §;AIR, 1+

j=1 j=0 j=0
+Y e AGPS,_j+ Y GADI_;j+ Y nAIPC,_j+
j=0 =0 §=0
+Y 0,ADE,_; + wECT,_1 +u, “4)
j=0

where w — speed of adjustment; £ECT — Error correction term (lag residuals from the
long-run relationship).

The ARDL procedure requires setting appropriate lags of variables. According to the
Akaike’s information criterion (AIC), five lags should be appropriate. Table 1 presents the

results from the lag selection criteria.

Table 1: Lag Selection Criteria

Lag LogL LR FPE AIC SC HQ
0 —675.0179 NA 89.35963 24.35778 24.61095 24.45593
1 —331.1219 589.5361 0.002416 13.82578 15.85113* 14.61101
2 —267.4452 93.24078 0.001550 13.30162 17.09915 14.77391
3 —235.6599 38.59651 0.003566 13.91642 19.48614 16.07579
4 —113.0462 | 118.2346* 0.000410 11.28736 18.62926 14.13380
5 —22.20474 64.88675 0.000227* | 9.793026* 18.90711 13.32654*

*indicates lag order selected by the criterion; LR: sequential modified LR test statistic (each test at
5% level); FPE: Final prediction error; AIC: Akaike information criterion; SC: Schwarz information
criterion; HQ: Hannan-Quinn information criterion; Note: Outcomes from EViews 9.

Unlike other cointegration tests, the ARDL approach does not require the same order of
integration for all variables; however, since the bounds test assumes that the variables
are I(0) or I(1), the performance of the unit root tests might be necessary to ensure that
variables are not I(2) (Ayalew, 2013). The order of integration of time series was tested
using the Augmented Dickey-Fuller (ADF) test (Dickey and Fuller, 1979). Results are in
Table 2.
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Table 2: Results from Unit root testing (ADF test)

ADF p values
GPRS GPS IR DI IPC INF DE
c 0.0002 | 0.1464 | 0.0027 | 0.4741 | 0.0151 | 0.0081 | 0.5128
ct 0.0009 | 0.3120 | 0.0030 | 0.9644 | 0.0114 | 0.0012 | 0.8749

diffc 0.0000 | 0.0048 | 0.0000 | 0.0000 | 0.0000 | 0.0002 | 0.0000
diffct | 0.0000 | 0.0230 | 0.0004 | 0.0000 | 0.0000 | 0.0012 | 0.0000

Note: Outcomes from EViews 9.

The ADF test results indicate that GPRS, IR, IPC, INF are I (0); the GPS, DI, DE are I (1).
Cointegration among variables was tested using the F’ test: testing the null hypotheses of no
cointegration against the alternative of cointegration — Hy : A\; = Ao = A3 = Ay = A5 =
A = A7 =0and Hy : A\ # Ao # A3 # Ay # A5 # A # A7 # 0. According to Pesaran
and Shin (1999), if the computed Wald or F-statistic falls outside the critical value bounds,
a conclusive inference can be drawn without needing to know the integration/cointegration
status of the underlying regressors. When the computed F-statistic is greater than the upper
bound critical value, then the H), is rejected (the variables are cointegrated); however, if
the F-statistic is below the lower bound critical value, then the H, cannot be rejected (there
is no cointegration among variables) (Nkoro and Uko, 2016). If the Wald or F-statistic
falls inside these bounds, inference is inconclusive and knowledge of the order of the
integration of the underlying variables is required before conclusive inferences can be
made. Table 3 presents Critical Value Bounds for the F-Statistics.

Table 3: Critical Value Bounds for the F-Statistics

90% 95% 97,5% 99%

K 1(0) I(1) 1(0) 1(1) 1(0) 1(1) 1(0) I(1)
6 212 | 3.23 2.45 3.61 2.75 399 | 3.15 | 443
Source: Pesaran, Shin and Smith (2001)

The computed F-statistic (8.33) is higher than the upper bound value (4.43) tabulated by
Pesaran, Shin and Smith, (2001). This confirms the existence of the long-run relationship
among corresponding variables.

IV. Results

Table 4 presents the results from the ARDL ECM form (equation 2 and 4). The long-term
impact of explanatory variables upon dependent variable is calculated® from the ARDL
ECM (2) dividing the coefficients of explanatory variables INF (—1), IR (—1), GPS (—1),
DI (—1), IPC (—1), DE (—1) by negative value of the coefficient of dependent variable
GPRS (—1). The results are as follows: INF (0.87), IR (1.12), GPS (—0.22), DI (7.51), IPC
(0.15), DE (0.22). Macroeconomic uncertainty encourages households and corporates to
increase the volume of their savings due to a precautionary motive and to create a buffer

6 From the unrestricted error correction model, the long-run elasticities are the coefficient of the one lagged
explanatory variable (multiplied with a negative sign) divided by the coefficient of the one lagged dependent
variable (Dritsakis, 2011 p. 6).



DANUBE: Law, Economics and Social Issues Review, 9 (1), 1-17 11
DOI: 10.2478/danb-2018-0001

to cover their needs in the future. The coefficient of the inflation rate is significant and
positive in the long run. The relation between real interest rate and savings is positive
both in the long and short run. The substitution effect dominates the income effect. Higher
interest rates at bank deposits stimulate the accumulation of savings in the form of liquid
assets with low risk. Since households and corporates in Slovakia are financed mainly
from banking instructions, this result is of importance for monetary financial institutions,
especially for banks in getting deposits and granting loans to households and corporates.
Public savings are pushing private savings down in the long and short run. According to
Loayza, Hebbel and Servén (2000), most empirical evidence rejects full Ricardian equi-
valence. The level of private disposable income and the growth of disposable income
impact savings. The coefficients are positive. These results indicate that positive changes
in income induce higher saving. The elderly dependency ratio significantly influences
savings. A higher proportion of old people (65 and older) in the working-age population
(15-64) raises private savings.

Table 4: Results of ARDL ECM

ARDL ECM ARDL ECM
Unrestricted Restricted
Variable AGPRS AGPRS
Gross Private Saving rate GPRS (—1) — 0.568%#:*
[—4.718]
Inflation Rate INF (—1) 0.492%*
[2.283]
Interest Rate IR (—1) 0.642%%*
[2.603]
Gross Public Saving Rate GPS (—1) —0.124*
[—1.796]
Gross Private Disposable Income DI (—1) 4.270%**
[3.945]
Growth of Disposable Income per Capita IPC (—1) 0.087%**
[2.089]
Dependency Ratio of Elderly DE (—1) 0.124%%*
[2.542]
GPRS (—1) 0.123%*
[1.739]
IR (—4) 0.135%
[0.135]
IR 0.150%*
[1.948]
GPS (—4) —0.105% —0.167%%*
[—1.905] [—2.684]

Continued on next page
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ARDL ECM ARDL ECM
Unrestricted Restricted
DI 48,848 40.225% %
[12.112] [10.352]
IPC 0.064* 0.118%#
[1.832] [3.482]
IPC (—-2) 0.066%*
[2.534]
DE 0.160%* 0.266%#*
[2.011] [3.376]
ECT (—1) —0.526%#*
[—5.127]
R? 0.92 0.85
Adj R? 0.89 0.84
No 56 56

Note: *** *** imply significance at 1%, 5%, 10% levels respectively, t-statistic in brackets. Esti-
mations from EViews 9.

The life-cycle hypothesis assumes that the elderly population be dissaving. Empirical pa-
pers on savings in Slovakia elaborated by Pitonidkova (2015), Brunckova, Machlica and
Vaiiko (2010), Pécsyova, Variko, and Machlica (2013) show that retired people are incre-
asing savings, which can be attributed to a bequest motive. According to Sturm (1983),
saving behaviour can be reconciled with the LCH within a bequest motive if households
accumulate wealth beyond the levels required to finance retirement consumption. The co-
efficient of adjustment (ECT) is negative and significant. The speed of adjustment shows
that 53% of disequilibrium in the previous quarter will be corrected in the current quarter.
The p-value (0.219) of the Breusch-Godfrey serial correlation LM test (Breusch, 1978;
Godfrey, 1978) and the p-value (0.088) of the Breusch-Pagan test for heteroscedasticity
(Breusch and Pagan, 1979) show that the null hypothesis of non-autocorrelation and ho-
moscedasticity is not rejected’.

V. Conclusion

This paper focuses on the saving rate of the private sector of Slovakia. The outcomes
suggest that inflation, real interest rate on bank deposits, public savings, level of private
disposable income, growth of income per capita and the dependency ratio of the elderly are
determinants of private savings. Higher income stimulates the private sector to increase
savings and to build a buffer to cover expenditures in the future. The outcomes suggest
a negative impact of public savings on private savings. The relation between savings and
the real interest rate is positive. A rising dependency ratio pushes private savings up both
in the short and long run, showing savings for bequest. A positive impact of inflation

7 The null hypothesis of homoscedasticity is not rejected at the 5% level of significance.
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indicates a precautionary saving motive. Since the majority of household savings in Slo-
vakia are in bank accounts, the findings have implications for banking institutions for
managing deposit policy from non-banking subjects.
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