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An Allocation Analysis of Polish
Household Savings Invested in Financial
Assets, 2003 - 2014

Wiestaw Debski', Bartosz Swiderski2

This article addresses the allocation of Polish household savings that are invested in financial assets.
As an economic category, these savings are very important in every country because they determine
investments in the national economy, thereby influencing a country’s further economic growth and
development. From this point of view, investigating both the allocation of personal savings and their
structure is essential because they change due to changing economic circumstances, changing situa-
tions in the world's financial markets, especially in the stock exchange markets, and the development
of financial markets. The main purpose of this article is to analyze the changes in the allocation of
savings in Polish households and the structure of their investment in financial assets. These changes,
which are empirically observed, result from the circumstances of the national economy, which affect
the behavior of investors in the stock market and determine the interest rate levels. The analysis is
conducted on the basis of trend models with variations of parameters. The analysis has been carried

savings of the Polish households, financial assets, analysis of allocation and its structure, trend
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out for the period Q4 2003 — Q3 2014.
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Introduction

savings attests to the inflow of capital to those sectors

The savings of households are a very important eco-
nomic category in any economy and influence its
development. The allocation of these savings is par-
ticularly essential, thus making it the subject matter
of this paper. Personal savings have a direct impact

on economic investment. The allocation of these
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(branches) of the economy that, based on the sav-
ings investor’s evaluation, are capable of showing the
highest rates of return on the investment, i.e., they are
the most profitable. Such sectors are frequently also
the most innovative of the economy and, in turn, ex-
ert the most profound influence on economic growth,
thus also determining its development. The alloca-
tion and de facto investment of household savings in
the economy may occur through the banking sector
(indirect investment) or the financial market (direct

investment). In Poland, the overwhelming majority
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of personal savings is allocated through the banking
sector, which is done primarily through bank depos-
its, which the bank later uses for lending. Although
the financial market develops as a result (in the midst
of the second decade of the 21st century, the Polish
financial market is considered quite well-developed),
more and more of the savings are allocated directly,
i.e., investments made in shares or debt securities of
companies. A certain amount of personal savings is
also allocated indirectly through the financial market,
which is done through various types of mutual fund
agencies, such as investment, pension, and capital
funds that are managed by life insurance undertak-
ings. Numerous factors determine the allocation of
household savings and its structure; however, first
and foremost, they are contingent upon economic
and demographic factors and on the psychological at-
tributes of an investor, though we do not examine the
latter two factors. Among the economic factors, those
that directly shape the economy are the most impor-
tant because they also influence the stock market and
interest rate levels (although the basic interest rate is
set by the central bank of Poland, its level is largely
dependent on economic circumstances).

The chief purpose of this paper is to analyze the
allocation of personal savings to financial assets in
Poland and the changes to the structure of this allo-
cation. The analysis was based on quarterly financial
accounts that were drafted by the National Bank of
Poland in the period 2003Q4-2014Q3. The analysis
assumed a macroeconomic perspective, which is
econometric in character, and was conducted based
on a trend model with a variety of parameters, which
were estimated using the ordinary least squares
(OLS) method. The analyzed period encompassed
times of prosperity and economic slowdown, the lat-
ter of which was caused by the financial crisis starting
in 2007, as well as the period of recovery from this
crisis. During this period, changes in the country’s
economic circumstances led primarily to changes in
the stock market and interest rates, which exerted
a direct influence on the structure of the allocation of
household savings invested in financial assets. Using
sample cases, the main objective of this study is to de-
termine the extent of those changes. The intention is
to determine the extent of the decreasing proportion

of household savings being allocated to bank depos-
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its and debt securities, the extent of the simultaneous
growth of the proportion of these savings being allo-
cated to shares and mutual funds, and vice versa. The
present study is a continuation of research initiated
by Debski (2009) and Debski and Swiderski (2011).
Research on the allocation of personal savings to
various assets has also been carried out by several au-
thors, including (Bergstresser & Poterba, 2004; Bren-
nan & Xia, 2002; Campbell, Chan, & Viceira, 2003;
Gomes & Michaelides, 2005; Horneff et al., 2009;
Milevsky & Young, 2007; Shoren & Sialm, 2004) and
in Poland (Aniola & Gota$, 2012a; Rytelewska &
Klopocka, 2010).

1. Household savings —
methodological aspects
In macroeconomics, household savings are defined as
the difference between a household’s available personal
income and its expenditure on ongoing consumption.
These are the ongoing savings of the population, which
represent an increase in the total personal savings in
a given year and are a resource because they are the
sum of both the ongoing savings and the aggregated
savings from the past. The total household savings may
be composed of tangible assets in which the household
has invested, such as real estate, art, gold, and jewelry,
and the household’s financial assets, such as cash, bank
deposits, securities, and shares in mutual funds. This
paper analyzes the structure of the allocation of house-
hold savings in financial assets and the changes to
this structure by examining the financial market’s ap-
proach to allocating these savings and the correspond-
ing changes to the approach. Over time, the structure
of allocation undergoes changes that are due to not
only the changing circumstances of the market but also
the use of personal savings as a resource. In a given
period (a quarter or a year), a change may occur in
the consequences of withdrawing part of one’s savings
from the financial market and allocating them to pur-
chase tangible assets, or vice versa. In a given period,
a household’s total savings may also become smaller if
they are withdrawn from investment and devoted to
ongoing consumption.

The theory of economics that is supported by nu-
merous empirical studies argues that the fundamental
factor determining the amount of a household’s ongo-

ing savings is the household’s propensity to save, which

DOI: 10.5709/ce.1897-9254.204



An Allocation Analysis of Polish Household Savings Invested in Financial Assets, 2003 — 2014

is most frequently seen as the ratio of these savings in
a given year to the disposable income, a measure that
is also referred to as the savings rate. An individuals
(household) propensity to save results predominantly
from the willingness to defer current consumption un-
til a later date. The relevant economic literature pays
particular attention to the motives behind saving that
inspire an individual, their psychological traits that en-
courage saving, or demographic factors. Although this
paper does not address the microeconomic perspec-
tive, we cite examples of the following relevant papers:
(Aniota & Gota$, 2012b; Borsch-Supan, 2003; Brand-
staetter & Gueth, 2000; Canova, Rattazzi, & Webley,
2005; Duesenbury, 1952; Fisher & Montalto, 2010;
Kirsanova & Sefton, 2007).

Many researchers have examined the propensity to
save from a macroeconomic perspective by looking at
the entire population (all households). These studies
were dependent on manifold factors, entertained by
various theories on saving. An overall review may of
the research has been provided by Rytelewska (2008)
and Beverly and Sherraden (1999), among others. The
theories clearly indicate that the basic factor determin-
ing an increase in ongoing savings, which is a direct
consequence of a household’s propensity to save, is the
population’s personal disposable income (as already
noted by J. Keynes (1985, p. 122)), which is directly
expressed in the yearly national income. The personal
disposable incomes of the population is equal to the
personal incomes minus taxes paid (see Carroll, 2001).
Regarding theories about savings that measure the de-
pendence of personal savings on personal incomes, the
most prominent ones are the income theory by Keynes
(1985), the life-cycle hypothesis by Modigliani (Modi-
gliani & Brumberg, 1955), and the permanent income
hypothesis by Friedman (1957). Countless economists
have conducted research in this regard, including
(Bunting, 2009; Han & Sherraden, 2009; Liberda, 2000;
Sherraden, Schreiner, & Beverly, 2003).

Interest rates are another important factor that in-
fluences the increase in household savings. In mod-
els accounting for personal savings, the interest rate
is typically expressed as the real interest rate of bank
deposits, which can be seen in models of the national
economy (Welfe, 2013) or in models of the national
economy’s financial sector (De¢bski, 1990; Lapinska—

Sobczak, 1997). When this rate increases, more funds
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are placed in various types of bank accounts, and fewer
funds are allocated to the financial market’s equity
instruments, such as shares of companies or mutual
funds. In turn, a decrease in this rate causes a reverse
effect, i.e., a decrease in the proportion of savings
placed in banks and an increase in the proportion of
savings allocated to shares and investment funds.

Moreover, the precautionary motive should be men-
tioned as one of the factors that stimulates an increase
in household savings, as already noticed by Keynes
(1985). The consequence of this motive is intentional
saving, whether for the purpose of buying a house or
apartment, securing retirement funds, educating chil-
dren, or otherwise, as well as cashless transactions that
directly influence the amount of funds that the popu-
lation holds in its bank accounts. An additional factor
stimulating household savings is the monetary policy
of the central bank. An expansionary program that
leads to the intensification of commercial bank lend-
ing will result in greater investments, which will result
in an increase in personal incomes and household sav-
ings. In turn, if the central bank pursues a restrictive
policy, the results will be inverse.

In Poland, the savings rate in the period under ex-
amination ranged between 7.7% (2003) and 10.0%
(2007) and started to fall gradually, reaching 6.4% in
2008, 6.3% in 2010, and 3.7% in 2013. As research
shows (Aniota, Golas, 2012a, p. 27; Rytelewska, 2008,
p. 417), the rate in the period 2003-2007 was higher
than those of the United States, Great Britain, Canada,
and many other countries; however, countries such as
Germany, France, and Italy had an interest rate higher
than Poland’s. Beginning in 2008, the savings rate in
Poland began to decline. In the countries belonging to
the Euro Area, the rate was higher in the whole period
under analysis, at approximately 14%.

There is no doubt that in any country whose chief
function is to mobilize capital, the development of
the financial market contributes to an increase in
personal savings and to changes in the structure of
their allocation. Greater savings leads to economic
growth, which leads to an increase in savings by con-
tributing to an increase in people’s personal incomes
(feedback in the economy). Over the past 25 years,
following the country’s political transformation, the
development of Poland’s financial market has been

accompanied by significant changes to the structure
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of household savings. As demonstrated by Debski
(2009), the proportion of personal savings that is al-
located to the banking sector has gradually declined
during this period, and the proportion of these sav-
ings that is allocated through the financial market has
risen. This shift occurred as a result of a structural
transformation of the Polish economy, which led to
the establishment of a stock exchange, as well as mu-
tual funds, such as investment, pension and capital
funds that are managed by life insurance undertak-
ings. Considerable development of these practices
has undoubtedly contributed to a substantial increase

in long-term savings of households in Poland.
2. Discussion of empirical results

2.1. Household savings in Poland and their
allocation to financial assets between 2003
and 2014

Household savings, apart from the money intended
for the purchase of various tangible assets, may be
allocated to a diverse range of financial assets. This
article analyzes the structure of those assets, which
might be bank deposits, various types of securities or
equity interests, and/or investments made through
a mutual funds agency. Table 1 presents the overall
level of household savings accumulated in the types
of financial assets enumerated above, along with the
respective allocation of these assets in the period
2003-2014.

Table 1 demonstrates that at the end of 2003, the
household savings allocated to all types of financial
assets in Poland amounted to PLN 401.5 billion,
which was 47.5% of the Gross Domestic Product
(GDP). In the first quarter of 2008, this amount rose
to PLN 843 billion and was almost 70% of the GDP.
Thus, the increase is twofold and very significant.
Considering the increase in prices (the CPI index)
in this period, which amounted to 12.5%, an actual
increase of 86.6% was achieved. In turn, as a pro-
portion of the GDP, the financial assets held by the
population grew by over 20 percentage points (pp.).
Such a substantial increase in the value of household
savings that were allocated to financial assets was
a consequence of that period’s prosperous economic
circumstances, including the flourishing stock mar-
ket, because the stock index WIG (the main Warsaw
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stock exchange index) rose from 20820.1 (at the end
of 2003) to 66077.7 (at the end of the second quarter
0f 2007), which was a multiplication of 2.9 times. Be-
ginning in the second quarter of 2008, the amount
of financial assets held by the population began to
fall, reaching PLN 639 billion at the end of the first
quarter of 2009. Beginning in the second quarter of
2009, the assets began to grow again (although there
was a slight reduction during the second, third, and
fourth quarters of 2011), until the end of 2013, when
they reached PLN 1203.3 billion, which was 72.4% of
the GDP. This indicates that at the end of 2013, the
proportion of financial assets held by households in
Poland exceeded the proportion from the end of the
first quarter of 2008 by slightly more than 2 pp.

In comparison to the end of 2003, the level of per-
sonal savings allocated to financial assets at the end of
2013 tripled in nominal value; if inflation is consid-
ered, the increase amounts to 127.4% (the WIG in-
dex rose by 146% at that time). Thus, the increase in
financial assets held by the population that occurred
during that period was very significant. Even if un-
quoted shares and other equity interests (i.e., assets
that are subject not to market but to accounting valu-
ation) are excluded from the total sum of the popula-
tion’s financial assets, at the end of 2003, the level of
the population’s remaining financial assets amounted
to PLN 238.3 billion, which constituted 28.2% of the
GDP. At the end of 2013, these financial assets reached
PLN 913.3 billion, which was nearly 55% of the GDP
and represented an increase of 26.8 pp. As a result, the
nominal growth rate reached 283%; the real one was
191%. Thus, these increases were greater than the total
of the financial assets, which certainly denotes a rise
in the population’s interest in allocating its savings to
various types of market financial instruments.

During the first quarter of 2014, the level of house-
hold financial assets fell to PLN 1084 billion due to
a reform of the pension system (approximately 50% of
the funds invested in treasury bonds by open-ended
pension funds were shifted to the Social Insurance
Company (ZUS), which meant that those funds were
withdrawn from the financial market). At the end of
the study period (2014Q3), the size of the assets was
PLN 1111.4 billion, which constituted a nominal in-
crease of 176.8% and, compared to the end of 2003,

areal increase of nearly 110%.
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Table 1. Allocation of financial assets of households (in PLN billion)

U:::::sed Shares Sh.ares ins:ir‘;ence .

and in Pension  Total

Period Cash  Deposits Det'at. Quoted and other invest- an ) entitle- financial

securities shares other . annuity
equity . equity  ment entitle- ments  assets
interests interests  funds ments

1 2 3 4 5 6 5+6 7 8 9 10
200304 462 62.8 11.6 1.6 163.2 174.8 30.7 30.1 454 401.5
2004Q1 467 63.5 116 131 182.7 1958 325 312 50.5 4317
Q2 468 63.5 1.8 125 184.7 197.2 296 323 525 4337
Q3 462 63.8 126 146 1883 2029 29.1 335 573 4454
Q4 465 654 11.6 19.1 205.9 2250 30.2 352 63.0 476.9
2005Q1 466 70.7 113 185 2148 2333 336 356 69.0 500.2
Q2 488 750 10.7 18.0 214.3 2322 37.2 379 746 5164
Q3 498 76.7 10.7 21.7 2322 2539 445 39.7 84.0 559.2
Q4 513 835 9.9 24.9 2282 2532 51.6 412 885 579.1
2006Q1 529 883 10.1 29.8 2275 2573 60.9 434 976 610.5
Q2 583 94.9 9.1 31 194.1 2252 62.3 459 101.0 596.6
Q3 609 986 87 370 209.1 246.1 69.1 482 109.1 640.8
Q4 634 1094 838 50.5 2135 264.0 79.6 51.8 120.7 697.5
2007Q1 65.1 116.8 86 56.8 259.7 3165 949 56.1 1322 790.3
Q2 681 1194 80 69.6 280.7 350.3 113.0 60.0 1434 862.1
Q3 701 1257 83 65.5 2770 3424 1128 60.3 144.8 864.4
Q4 713 1376 76 59.8 2486 3085 109.9 61.2 145.7 841.8
2008Q1 724 1473 7.8 537 2716 3253 854 61.1 143.7 843.0
Q2 762 154.0 73 432 203.0 246.1 76.2 65.2 1419 7669
Q3 769 152.8 82 400 2138 2538 65.6 68.5 1451 77038
Q4 841 144.5 9.0 284 157.0 1854 535 66.2 1435 686.3
2009Q1 84.5 156.2 80 26.5 1113 1379 459 64.1 1425 639.0
Q2 867 1683 7.2 34.1 144.7 1787 550 62.5 158.6 717.0
Q3 840 1733 6.6 393 172.7 2120 59.6 64.7 174.2 7744
Q4 839 185.1 6.2 41.1 1793 2204 66.2 65.6 185.6 813.0
2010Q1 833 192.7 99 46.0 216.1 262.1 674 65.9 199.1 8804
Q2 881 206.0 7.7 445 1713 2158 624 654 200.8 846.2
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Table 1. Allocation of financial assets of households (in PLN billion) (Continued)

§] ted Lifa
nquote Shares  Shares | fre
shares X insurance R
and in Pension  Total
) ) Debt Quoted and ) and ) )
Period Cash  Deposits . other invest- ) entitle- financial
securities shares other ) annuity
. equity ment . ments assets
equity . entitle-
i interests  funds
interests ments
Q3 86.7 208.7 73 50.2 2108 261.0 67.2 694 2175 9178
Q4 878 2257 6.9 52.1 179.7 2318 703 716 229.7 9238
2011Q1 875 2315 70 553 198.6 2539 70.8 719 2375 960.2
Q2 903 2309 6.1 50.5 179.5 2300 703 730 24538 946.4
Q3 953 226.7 72 408 1832 2240 60.9 684 2309 9135
Q4 977 2334 79 396 180.2 2197 588 674 2336 9185
2012Q1 956 2339 8.1 40.7 2149 2557 629 70.8 2472 9744
Q2 99.6 2349 82 36.6 2088 2454 62.8 728 2509 974.6
Q3 989 2303 10.2 357 238.1 2737 634 729 262.8 10121
Q4 985 236.6 9.1 379 251.1 289.0 67.8 744 2809 1056.3
2013Q1 1022 254.1 50 373 262.7 300.0 70.6 744 2812 1087.6
Q2 1087 2694 50 38.1 246.6 2847 746 732 2845 1100.0
Q3 1092 2743 4.7 432 296.5 3397 79.1 753 304.8 11870
Q4 1103 2786 44 455 290.0 3354 85.6 763 3126 12033
2014Q1 113.0 2823 42 452 3105 3557 873 76.0 165.6 1084.0
Q2 1170 2853 44 44.6 2936 3382 90.9 77.1 166.3 1079.2
Q3 1204 284.6 4.2 44.2 311.8 356.0 94.7 788 1728 11114

Source: (NBP, 2015)

Taking into account the structure of household sav-
ings allocated to financial assets, which is presented
in table 2, one may note that the biggest component
is composed of shares and other equity interests, i.e.,
equity financial instruments. The smallest portion of
these instruments are decidedly shares that are quoted
in the organized market (the regulated market and
the alternative trading system in Poland). At the end
of 2003, the percentage of those instruments was 2.89;
it started to slowly climb up to 8.07% (2007Q2) and
then fell to reach less than 4% at the end of the third
quarter of 2014. Although such a significant improve-

CONTEMPORARY ECONOMICS

ment in the market circumstances accounts for the
increase in this proportion during the first period and
the decrease during the first years of the financial crisis
is also justified, the decrease in this proportion that oc-
curred between 2012 and 2013 is difficult to rationalize
because the WIG index rose by 15% at that time and
the rediscount rate of the central bank was declining.
The proportion of shares unquoted in an orga-
nized market and other equity interests is unques-
tionably higher than the proportion of shares quoted
in that market. Altogether, the percentage of both

these items in the period under examination was
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approximately 45%. It was the highest at the end of
2004 (47.18%) but started to fall and reached 21.58%
(2009Q1); it rose again to a level slightly above 32% in
2014. During this period, the rise in the proportion of
household savings invested in unquoted equity instru-
ments should be associated with a relatively good and
constantly improving situation in the Polish market.
The second largest component in the structure
of household savings allocated to financial assets is
deposits, which includes funds that are placed in ac-
counts of monetary financial institutions and cash
accounts in brokerage offices. At the end of 2003, the
level of deposits was 15.63%. Small reductions, includ-
ing some fluctuations, began to occur, and by the end
of the second quarter of 2007, this proportion amount-
ed to 13.85%. This decline was indubitably connected
with the ongoing improvement in the stock market
and a decrease in interest rates (the WIG index rose 2.9
times, whereas the rediscount rate of the central bank
(NBP) fell from 7% (2004Q4) to 4.25% (2007Q1)). The
rise in the stock market index and the decrease in the
interest rate on bank deposits made it more attractive
to allocate funds to securities, in comparison to bank
deposits, which resulted in a portion of the deposits
being moved directly to the stock exchange (as demon-
strated above) or to mutual funds. Following the out-
break of the financial crisis and as the circumstances
on the stock exchange were deteriorating (the WIG in-
dex fell by 8.6% at the end of 2007Q3 compared to the
level at the end of 2007Q2 and by 63.6% at the end of
2009Q1) and the rediscount rate was increasing (start-
ing from 2007Q2 and in the second and third quarters
of 2008, it reached 6.25%), the proportion of bank de-
posits held by households began to rise and reached
24.44% at the end of the first quarter of 2009. This pro-
portion began to decline again, reaching 21.89% at the
end of the first quarter of 2010, while the rediscount
rate fell to 3.75%, which then remained around the lev-
el of 24% or slightly higher during the period 2010Q2-
2012Q2. At that time, the rediscount rate increased to
5%, and the stock market suffered some turbulence,
especially in the second half of 2011. The percentage
of deposits then fell to 22.40% (2012Q4). In 2014, it
climbed back to the level of approximately 26%, which
resulted from decreased interest rates (the rediscount
rate slumped to 2.25%), although it is difficult to ex-
plain this fact because the WIG index rose by 15.6% in

www.ce.vizja.pl

that period. If cash is added to the deposits, it may be
noted that the percentage of both of those components
of the total financial assets held by households in 2014
was approximately 35%, which was the largest propor-
tion in the study period. In contrast, the proportion
of cash and deposits among the total financial assets
that were reduced by unquoted shares and other equity
interests in 2014 was approximately 51%.

The investment of personal savings in debt securi-
ties (both short- and long-term) constituted the small-
est proportion among the other possibilities of alloca-
tion to financial assets. This portion was the highest
between 2003 and 2004, when it amounted to approxi-
mately 2.7%. At that time, the rediscount rate of the
NBP was relatively high, ranging from 5.75% (2003Q4)
to 7.0% (2004Q4), and it then began to gradually fall
until it reached 0.37% (2014Q3). As mentioned above,
a clearly positive correlation with the decreasing redis-
count rate is unmistakable.

The means of allocation of personal savings to finan-
cial assets discussed so far may be jointly referred to
as a direct investment, i.e., it is made single-handedly
by a household. The funds invested in such a way rep-
resented a proportion of the total savings allocated to
financial assets during the study period, ranging from
slightly more than 62% at the end of 2003, to approxi-
mately 47% in the first quarter of 2009, and then to 58%
at the end of the third quarter of 2014, which indicates
that the investment amount followed first a downward
and then an upward trend. If the proportion of personal
savings held in cash, which was quite stable during the
study period because it oscillated approximately 10%
(one exception is the period 2007Q1-2008Q1, when it
was approximately 8%) is added to that, it may be stated
that the remaining portion of the savings was allocated
in an indirect manner, i.e., through capital, pension, and
investment funds — mutual funds.

The household savings that were allocated to invest-
ment funds as a proportion of the total financial as-
sets during the study period were subject to the most
violent fluctuations as the circumstances of the stock
market were changing, which is normal because these
investment funds invest large portions of their funds
in the stock exchange. Thus, this proportion first in-
creased from slightly over 7.5% (2003Q4) to slightly
over 13% (in the three last quarters of 2007); it then
began to fall gradually until it reached 6.26% (2012Q3)
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Table 2. Structure of the allocation of financial assets held by households (in percentages)

U:::::se ‘ Shares Sh.a res ins:irfaence .

and in Pension  Total

Period Cash  Deposits Del?t, Quoted and other invest- an ) entitle- financial

securities shares other ) annuity
equity equity ment entitle- ments assets
interests interests  funds ments
1 2 3 4 5 6 5+6 7 8 9 10

200304  11.51 15.63 287 2.89 40.66 4355 7.64 7.51 11.30 100.0
2004Q1 1081 1470 268 3.03 4232 4535 754 722 11.69 100.0
Q2 1078 14.65 272 288 4259 4547 6.82 745 12.10 100.0
Q3 1037 1432 283 328 4227 4555 6.54 753 12.87 100.0
Q4 974 13.72 242 4.00 43.19 47.18 6.34 7.38 13.21 100.0
2005Q1 9.32 14.14 226 369 42.95 46.64 6.72 712 13.79 100.0
Q2 944 14.53 2.08 348 4149 4497 7.20 7.33 14.44 100.0
Q3 891 13.71 191 3.88 4152 4540 795 7.1 15.02 100.0
Q4 886 1442 1.70 431 3941 4372 8.90 712 15.28 100.0
2006Q1 866 1447 1.65 4.88 37.27 42.14 9.98 7.1 15.99 100.0
Q2 978 1591 153 521 32.54 37.74 1043 7.69 16.93 100.0
Q3 951 15.39 1.36 578 3263 3840 10.78 752 17.03 100.0
Q4 908 15.68 127 7.24 30.60 37.84 1141 742 17.30 100.0
2007Q1 8.24 14.78 1.09 7.18 32.86 40.05 12.01 7.10 16.73 100.0
Q2 7.90 13.85 0.93 8.07 32.56 40.63 13.10 6.96 16.64 100.0
Q3 8.11 14.54 0.96 7.57 32.04 39.62 13.05 6.98 16.75 100.0
Q4 846 16.34 091 7.1 29.54 36.65 13.06 727 17.31 100.0
2008Q1 859 1747 093 6.37 32.22 38.59 10.13 725 17.05 100.0
Q2 994 20.08 0.95 563 2647 32.10 9.94 850 18.50 100.0
Q3 998 19.82 1.06 5.19 27.73 3292 851 8.88 18.83 100.0
Q4 1226 21.06 132 4.14 2288 27.02 7.80 9.64 20.90 100.0
2009Q1  13.22 24.44 1.25 4.15 1742 21.58 7.19 10.03 22.30 100.0
Q2 1209 2347 1.01 4.75 20.18 2493 767 8.71 2213 100.0
Q3 1084 2238 0.85 5.08 22.30 27.38 7.70 835 22.50 100.0
Q4 1032 2277 0.76 5.06 2205 2711 8.15 8.07 22.82 100.0
2010Q1 946 21.89 1.12 523 24.55 29.77 7.65 749 2261 100.0
Q2 1041 24.35 091 526 20.24 25.50 738 773 23.73 100.0
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Table 2. Structure of the allocation of financial assets held by households (in percentages) (Continued)

V] ted Lif
nquo Shares  Shares fre
shares K insurance .
and Pension  Total
. . Debt  Quoted and . . .
Period Cash  Deposits . other invest- ) entitle- financial
securities shares other . annuity
equity equity ment entitle- ments  assets
. q interests  funds
interests ments
Q3 945 2273 0.79 547 2297 2844 732 757 23.69 100.0
Q4 9.50 2443 0.75 5.64 1945 25.09 761 775 24.86 100.0
2011Q1 9.11 2411 0.73 5.76 20.68 2644 7.38 7.49 2474 100.0
Q2 9.54 24.40 0.65 534 1897 24.31 743 771 2597 100.0
Q3 1043 24.82 0.79 446 20.06 2453 6.66 749 2528 100.0
Q4 1063 2541 0.86 4.31 19.61 2392 6.40 734 2543 100.0
201201 9.82 24.01 0.84 418 22.06 26.24 645 727 2537 100.0
Q2 1022 24.10 0.84 3.76 2142 25.18 645 747 25.74 100.0
Q3 9.77 2276 1.00 352 2352 27.05 6.26 7.20 2596 100.0
Q4 932 2240 0.86 3.59 2377 27.36 6.42 7.04 26.59 100.0
2013Q1 940 2337 046 343 2415 2758 6.49 6.84 25.86 100.0
Q2 988 2449 046 346 2242 25.88 6.78 6.66 25.86 100.0
Q3 920 23.11 039 364 2498 2862 6.66 6.34 2567 100.0
Q4 917 23.15 037 378 24.10 2787 7.2 6.34 25.98 100.0
201401 1042 26.05 0.38 417 28.64 32.81 8.05 7.01 15.27 100.0
Q2 1084 2644 040 413 27.20 31.34 843 7.14 1541 100.0
Q3 1083 25.60 037 397 28.05 3203 852 7.09 15.55 100.0

Source: authors' estimations based on NBP. 2015

and then increased again to 8.52% (2014Q3). This fluc-
tuation demonstrates that investment funds lose rela-
tively more than stock exchange indices do in a bear
market as the phenomenon of mass withdrawal and
relocation of money from these funds to banks takes
place. In contrast, placing household savings in pen-
sion funds (open-ended pension funds, employee pen-
sion funds, individual pension accounts, and pension
schemes) was rising in importance, predominantly
because saving in pension funds was compulsory.
Therefore, the proportion of these savings allocated to
pension funds grew steadily from 11.30% (2003Q4) to
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25.98% at the end of 2013, with a small slump during
the bear market in 2007. At the beginning of 2014, this
proportion was slightly over 15% because a reform of
Poland’s pension system was implemented, which in-
volved withdrawing approximately 50% of the funds
that the open-ended pension funds had invested in
treasury bonds, transferring them to the Social In-
surance Company (ZUS), and gradually relocating
to this institution the funds that were held by people
who were 10 years under the retirement age. More-
over, compulsory participation in open-ended funds

was abolished. The household savings allocated to life
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insurance undertakings (mainly through capital funds
and life annuity contracts) made up approximately 7%
of the total financial assets of the population during
the study period (this proportion was a bit higher be-
tween 2008 and 2009 and even reached 10% at the end
of the first quarter of 2009).

2.2. Analysis of changes to the structure of
savings allocated to financial assets

The changes made to the structure of savings allocated
to financial assets in Poland occurring throughout the
study period (2003Q4-2014Q3) were analyzed using
an econometric trend model with variations of param-

eters. The model was as follows:

Y, =a+bT+cU+dUT +¢
or In(Y) =a+bIn(T) + cU +dU In(T) + ¢,

where

Y, - a given component of financial assets expressed in
percentages in period t,

T - time variable (trend),

U - dummy variable taking the value 1 from the pe-
riod of parameter change up to 2014Q3 and the value
0 in the remaining periods,

g — random term in period t,

a, b, ¢, d - structural parameters.

Both alinear model and a power model were tested and
estimated using the classic method of least squares. The
period of variation in parameter was determined itera-
tively (with the trial and error method) based on the
criterion of minimum residual sum of squares in the
estimated model. In most of the estimated models, this
period was the first or second quarter of 2008, which
was when the latest financial crisis began. A change in
the structure of household savings allocated to finan-
cial assets could have been expected with a high degree
of certainty in this period. Determination of this pe-
riod (which divided the sample into two sub-samples)
served to appropriately define the dummy variable, U,
that belonged to the set of explanatory variables of the
model presented above. Variation in the parameters
of the model, especially the one standing by the time
variable, was tested in this way.

The trend model presented above was employed to

analyze changes to the structure of allocation of per-
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sonal savings to financial assets, as enumerated in the
quarterly financial accounts that were drafted by the
National Bank of Poland as follows: cash, deposits,
debt securities, quoted shares, unquoted shares and
other equity interests, shares and other equity interests
(a sum of the two preceding items), shares in invest-
ment funds, life insurance and annuity entitlements,
and pension entitlements. The estimation results for
the model of these components with the OLS method
are presented in table 3.

The results suggest that when the financial crisis
began in the global economy in 2007-2008, quite sub-
stantial changes occurred in the structure of house-
hold savings that were allocated to financial assets in
Poland. In general, the thesis confirms that both in
a period of prosperity, with a decrease in interest rates,
and during a bull market, the proportion of savings al-
located to shares quoted on the organized market and
to investment funds increases and the proportion of
savings allocated to deposits and debt securities and
the proportion of cash in the total financial assets both
decrease. In contrast, in the period of adverse circum-
stances and during a bear market, i.e., when the invest-
ment risk rises as well and the interest rates go up, the
proportion of personal savings allocated to deposits
and debt securities and the proportion of cash both
grow, but the proportion of savings allocated to shares
quoted on the organized market and investment funds
decreases.

For instance, based on the results shown in table
3, it may be concluded that the proportion of house-
hold savings allocated to shares quoted on the orga-
nized market in the period 2003Q4-2007Q4 rose on
average by 0.3428 percentage points (pp.) each quarter
and that at the beginning of 2008Q1, it started to go
down by an average of 0.0742 pp. on a quarterly basis
(0.3428-0.4170). For the proportion of savings allocat-
ed to investment funds, the result was similar. In the
period 2003Q4-2007Q4, it grew on a quarterly basis
by an average of 0.4607 pp. Beginning in 2008Q1, it
began to decline by 0.0598 pp. (0.4607-0.5205). The
proportion of unquoted shares and other equity inter-
ests in the population’s total financial assets behaved
differently: it fell on quarterly basis by an average of
0.9463 pp. between 2003Q4 and 2008Q4 and then
started to grow by an average of 0.3116 pp. (1.2579-
0.9463). As indicated in table 2, this proportion began
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Table 3. Estimation results for the trend model (variables expressed in percentages)

) Period of ) b ¢ d DW
Name of variable variation in Function (pval) (pval) (pval) (pval) (pval)
parameters P P P P P
2470 0120 0353 -0027 0911
Cash 2008Q2 power 0.561
(0000)  (0000)  (0096)  (0.666) (0.000)
Deocie 00502 oower 2663 0018 D19 01731295
P P 00000 (0316) (0337) (0001 = (0002)
3066 -0137  -1426 0109 1145
Debt securiti 2008Q1 i 0.960
ebtsecunties Q M8 0000)  (0000)  (0.000)  (0.000) (0.000)
1885 0343 4989 0417 0687
ted sh 2008Q1 i 0.800
Quoted shares Q M8 00000 (0000)  (0.000)  (0.000) (0.000)
Unquoted shares and other ) 45921 -0946  -33.647 1.258 1.103
20001 | 0933
equity interests 2 N80 00000 (0000)  (0.000)  (0.000) (0.000)
48142 0659 27871 0866 1280
Sh d other equity interests 200804 i 0927
ares and otner equity interests Q Inear (OOOO) (OOOO) (OOOO) (OOOO) (0001)
5234 0461 4119 0520 0407
Shares in mutual fund 2008Q1 i 0795
ares N Mutariunds Q M3 00000 (0000)  (0.000)  (0.000) (0.000)
Life insurance and annuity 2012 -0.013 1375 -0.384 1.007
2008Q2 0767
entitlements Q2 POWer  h000)  (0347)  (0000)  (0.000) (0.000)
1, 4 . 027 432
Pension entitlements 2014Q1 linear >38 0406 963 0270 0.959 043
(00000  (0000) (0951)  (0.715) (0.000)

Source: authors'estimations.

a, b, ¢, d - estimates of structural parameters of the model,

p-val — minimum significance level that allows the hypothesis on the lack of significance (a=0 for the linear function) of the
parameter under analysis to be rejected,

R2 - coefficient of determination,

DW - estimate of Durbin-Watson statistic.

to grow quite significantly at the beginning of 2012Q3.
In contrast the proportion of personal savings al-
located to debt securities in the total financial assets
decreased by an average of 0.1370 pp. in the period
2003Q4-2007Q4. Beginning in 2008Ql, the reduc-
tion was limited to 0.0277 pp. (0.1370-0.1093). In turn,
the estimated model for deposits revealed that their
proportion in the total financial assets of households
between 2003Q4-2008Q1 rose on a quarterly basis at
arate of 0.0181% (this result may be a slightly mislead-
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ing value due to the statistical insignificance of this in-
terpretation). Next, the proportion started to increase
to a higher rate of 0.1725 pp., which is in agreement
with the thesis formulated above that the proportion of
personal deposits should have grown in the period in
which the financial crisis occurred and that investment
risk increased substantially. It is worth noting that this
proportion clearly rose between 2013 and 2014 (see ta-
ble 2), i.e., in the period when the rediscount rate of the
NBP was very low. The reason for these circumstances
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may only be the high investment risk that was caused
by political factors, i.e., the war in Ukraine.

In contrast, the proportion of funds allocated to
pension entitlements in the period under examination
behaved differently from the proportions of household
savings allocated to financial assets discussed above.
This occurred because such allocations are long-term
investments with no possibility of withdrawing funds,
to which contributions are increasingly larger on sys-
temic and compulsory bases. However, a change in the
structure of the allocation of savings has been noted
in this case as well. The change was brought about at
the beginning of 2014, when the reform of open-ended
pension funds was implemented, as mentioned above.
The presented results demonstrate that the proportion
of household savings allocated to all pension funds in
the period 2003Q4-2013Q4 grew on a quarterly ba-
sis by an average of 0.4061 pp. Beginning in 2014Ql1,
the increase was reduced by 0.2704 pp. (as mentioned
above, this decline was a consequence of both the
withdrawal of approximately 50% of the contributions
from open-ended pension funds and the abolishment
of mandatory contributions to those funds). The pro-
portion of savings allocated to life insurance (life in-
surance policies) and annuity entitlements decreased
in the period 2003Q-2008Q1 at a quarterly rate of
0.0132%, which is a statistically insignificant interpre-
tation. Starting in 2008Q2, the decrease deepened by
0.3836 pp. When evaluating the data in column 8 of
table 2, one may note that this proportion was decreas-
ing throughout virtually the entire period of analysis,
with the exception of 2008Q2-2009Q2, when it in-
creased significantly.

Regarding a general substantive-statistical interpre-
tation of the estimated models, it may be stated that
it is positive in most cases because the signs of the
estimated structural parameters are correct from an
economic point of view. Further, with the exception
of a small number of cases, their interpretations are
statistically significant, which may be inferred from
the p-val values placed under the structural parameter
estimations provided in table 3. The coefficients of de-
termination (R2) are also relatively high as an estima-
tion of variables expressed as a percentage proportion;
apart from three cases, the Durbin-Watson (DW) sta-
tistics indicate the non-existence of autocorrelation of

the random term.
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Conclusion

This examination has demonstrated that as the finan-
cial market and economic circumstances developed in
Poland, the structure of allocation of household sav-
ings to financial assets underwent quite significant
changes between 2003 and 2014. The analysis revealed
that changes to this structure had a relatively strong
dependency on the current market circumstances.
The study showed that along with the improvement of
the economic condition in Poland, which led, among
other things, to an increase in the stock market share
prices and a decrease in interest rates, the proportion
of personal savings allocated to shares quoted on an
organized market and mutual funds increased, and the
proportion of savings allocated to deposits and debt
securities decreased. However, in adverse economic
circumstances that led to a bear market and an increase
in interest rates, the proportions discussed above dis-
played contrasting behavior. Thus, the structure of the
allocation of household savings to financial assets in
the period under examination underwent changes. In
Poland, such a change occurred with the commence-
ment of the global financial crisis in 2007-2008. Em-
pirical research has shown the depth of those changes
in regards to the particular components of household

savings that are allocated to financial assets.
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