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Abstract

In this paper we analyze the relationship between the perception of income as satisfying
household needs and saving rate of this household. Using the multinomial logit regression
function we measure the probability of a household to fall into one of the groups categorized
by the subjective perception of income in relation to the current household disposable income.
The variable specified for the valuation of income is income perception, defined as a class of
observed disposable income located on the scale of the subjectively satisfying income.
Factors determining the perception of income are: gender and education of the household
head, family characteristics, source of income and place of residence. The analysis of
relations between the income perception and the household saving rates shows that the
perception of income affects both the household observed and predicted saving rates. The
research is based on the Household Budget Surveys data for Poland in 2008.
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1. Introduction

Expectations of household income are an outcomecohomic conditions and household

needs such as: a number and age of the househoilerg their health and education levels,
costs of living in a certain area, employment opyoaties, social security wealth, and also of

individual psyche and behavior. Perception of ineoadequacy has been discussed by
psychological economists since Katona first bods(@l, 86-112). The concept that the level

of satisfaction with income is relative and depemds a reference level of income was

introduced by economists over fifty years ago (meerry, 1949). Since then, many authors
questioned the mainstream belief that utility dejseon absolute income only. They have

identified the importance of other variables lilariess, or sense of equity affecting the
perception of satisfaction (Akerlof, 2002, 415).kedof and Kranton (2010, 10) state that

even if utility functions have been developed tolude nonpecuniary motivations, tastes and
preferences, most economist have maintained thasethpreferences are individual

characteristics while individuals’ conceptions aependent on social context. Kahneman
(2002, 460) put forward more general issue thatguion is reference dependent and this
concept is incompatible with the standard integdren of expected utility theory.

In the utility theory two welfare concepts have meabstinguished. The first is ordinal
utility, described by indifference curves and tleeand is the cardinal utility, estimated by
subjective income evaluatioihe cardinal utility function of income is operatadized by
constructing the scale of different individual veet levels (Van Praag, 1991, 69; Kot, 1993,
2000, 54-79). Individuals declare in a survey weaels of income would fulfill their needs
as: insufficient income, sufficient income, abowdfisient income. In this way the individual
welfare function is obtained. Clark and Oswald @,9967-373) tested a hypothesis that
utility depends on income relative to a referereel. They used reported job satisfaction as
proxy utility data and argued that workers' repwbigatisfaction levels are inversely related to
their comparison wage rates.

In this paper we measure the probability of the setwld to belong to a group
characterized by the subjective perception of inea@s satisfying household needs (hardly
sufficient, sufficient, above sufficient, much aleosufficient). We assume that respondents
perceive their income in relation to the norm oteld level of living in particular country.
Declaring, that the income is sufficient or insciint to satisfy needs, the respondent
assumes these needs are satisfied by other peiplsimvilar socioeconomic characteristics.

We analyze the perception of income in Polish hbalsls with respect to the age and
gender of the household head, family size and farmllaracteristics, level of education,
source of income, place of residence and quintibeng of disposable income. The predicted
values of income perception, obtained from the maithial logit regression, are related to the
saving rates of households. The research resulis it the perception of income affects
both the household observed and predicted saviag.ra

Our study meets two goals. First, based on a vehyand representative set of data for
household budgets in Polandftlfills the lack of research on welfare characics of
households in transition economies of Europe. ®seallts of our analysis are in line with
research outcomes for other countries. Secondy@iogoto our knowledge, this study is the
only one that combines the analysis of householtfavee with the saving decisions of
households in Poland.



The empirical investigation is performed on theibas$ data from the Household Budget
Surveys for Poland in 2008 conducted by the Ce@talistical Office. The sample consists
of 37,316 households and is fully representativeie whole population at the national level.

2. Income per ception by households

In order to analyze the degree of satisfaction filoousehold disposable income, we
constructed a new ordinal variable called incomegmion in the following way: First, we
used the question from Polish Household Budget &ufwWhat level of income would be
considered (1) hardly sufficient, (2) sufficienB) (above sufficient or (4) much above
sufficient for satisfying household needs?”. Fawels of income satisfying household needs
(hardly sufficient, sufficient, above sufficient anuch above sufficient) are measured in
absolute income units (zlotys). They are calledsiigiectively satisfying income as declared
by the household head. Secondly, the declared ijeardf satisfying income were compared
to the observed current disposable income of haldehin this way, we were able to rank
observed income into classes of subjective incosregption and construct a new ordinal
variable called income perception.

The following example is believed to clarify our noept. Suppose the respondent
considers income at the level of 800 zlotys hamilfficient, 1600 zlotys sufficient, 3000
zlotys above sufficient, and 5000 zlotys much absw#icient. Suppose that the household
current disposable income is 2000 zlotys. It meiduas the respondent subjectively views
her/his income as high enough to be consideredcearft, but too small to be considered
above sufficient. Then such income is describeavasage.

The new variable described above is called incomregption. It locates the current
disposable income on the scale of the subjectigalysfying income. Income perception
variable has five categories: very bad (currerpaisble income is below the level of hardly
sufficient), bad (current disposable income is @&bthe level of hardly sufficient but below
sufficient), average, good and very goddcome perception very good means that the current
disposable income of the household is above theshimid recognized as much above
sufficient. In the example given above the valuéhefincome perception variable is average.

Figure 1. Income perception categories = observgabdable income of the household on a
scale of the subjectively satisfying income

very ba ‘ bad ‘ average ‘ good ‘ ggt%
T I T
80C 160C 300C 500¢
hardly sufficient  sufficient above much above
level level sufficient sufficien
income=200C level

In Table 1the distribution of households is presented acogrdo categories of disposable
income with respect to income perception (as erpthin Figure 1).



Table 1. Structure of households with respect ¢onme perception in 2008

Per centage of households by categories of income per ception

very bad bad average good very good

8.7% 13.8% 48.1% 21.8% 7.8%

Source: Household Budget Surveys in 2008, CentedisHcal Office, Warsaw, Poland

Less than one fourth of households falls into gatty of bad or a very bad income as
perceived by households. Their current disposatdeme is below sufficient level to fulfill
household needs. Almost half of households belong tategory of average income with
their current disposable income above the levakéa subjectively as sufficient but below the
level declared by households as above sufficiene fith of the total number of households
falls into a class of good income with current disgble income higher than income treated as
above sufficient. A group of households with vepod incomes consists of 8% of the total
number of households which current disposable irc@rabove the threshold recognized as
much above sufficient (Table 1).

We computed the ratio of the income perceived adlyhaufficient, sufficient, above
sufficient or much above sufficient, to the currdigposable income of the household. This
ratio shows the disparity between the current inegomosition of the household (earned
disposable income) and the expectations of whatitftome position could be. This disparity
reflects the level of fulfillment of income aspi@is and is in line with the theory that the
perception of income status is always relativehegitto that of others (e.g. neighbors and
friends) or to the demonstrated consumption st@ed saving patterns prevailing in the
society (Michalos, 1991).

Table 2. Ratio of the declared level of satisfyimgome to observed disposable income, by
classes of incomgerception in 2008

Ratio of the declared level of satisfying incometo the observed
Declared level of disposable incomein classes of income per ception
the satisfying
income Very bad Bad Average Good Very good
Hardly sufficient 2.52 0.83 0.61 0.44 0.31
Sufficient 3.32 1.16 0.79 0.58 0.40
Above sufficient 5.11 1.75 1.34 0.87 0.59
Much above 7.48 251 1.94 1.34 0.80
sufficient

Source: Household Budget Surveys in 2008, CentedisHical Office, Warsaw, Poland.

Households with observed incomes falling into augrof very bad incomes (below the
level treated as hardly sufficient) perceive abesu#icient income as an income five times
higher than is their disposable income, and a nalmve sufficient income as seven times
higher than their own income (Table 2). They alspeet that the sufficient income should be
three times as high as is their current disposabteme. Income that would be two and a half
times higher than their own disposable income aated as only hardly sufficient to fulfill
their needs. This is the only category of househadouped by the perception of income that



expects higher income than their current one dewadls of income valuation. This is caused
by a low average level of observed incomes in themeseholds. In all other households,
grouped by income perception, the hardly sufficielome is treated as being below the
household current real income. Due to a psycho&bgieed to protect own income status,
households in better material conditions referhi® Wworst income position as falling below

the household own income level. Campbell et al761208-209) argue that in such cases
aspirations decrease and serve as shock absooberairitain satisfaction. Litwin and Sapir

(2009, 399) recall cognitivdissonance theory; having lower income may leadgrgoeople

to change their interpretation as to how much edeeo satisfy basic needs.

The households belonging to a category of very giisdosable income according to
income perception perceive income as much aboveisut when it reaches a level of 4/5 of
their current disposable income (Table 2). Incoma &vel of 2/5 of their own disposable
income is perceived as sufficient. Income thatawdr than one third of their current
disposable income is perceived as hardly suffidenthose households.

For households in a class of average income tblargel sufficient income satisfying the
household needs is 4/5 of their current disposeigleme. Income perceived as much above
sufficient is twice as high as their disposableome (Table 2). For all households in the
panel income treated as sufficient is located cerayeat a level of 4/5 of real disposable
income of the household (Table 3).

Generally, when the observed household disposabtarie is relatively low it is mostly
perceived as hardly sufficient or sufficient, appnaately parallel to its level. With higher
observed incomes the perception of above suffiaemhuch above sufficient income levels
rises steeply. Incomes perceived as hardly sufficiall generally below the current
disposable income of the household (the ratio ef declared satisfying income hardly
sufficient to disposable income is below one).originates from an implied tendency of the
household to rank the household disposable incobwweathe level treated as bad, as
discussed above. The opposite happens with tleeg@grn of income as good or very good.
Here, the declared satisfying income levels - alswfécient or much above sufficient - are
lower than the current disposable income of housish@able 2).

I ncome per ception of women and men

The share of households headed by women in Polasmgiown in recent years from one
third to more than 40% of the total number of htwedes in 2008. Households headed by
women differ from the households run by men bottawerage disposable income levels,
which are lower, and in income perception. Men ealbeir current disposable income as
fulfilling their needs to a higher extent than domen, eg. the relation of declared satisfying
income to disposable income is lower for men tlamiomen (Figure 2 and Table 3). Similar
results were obtained in our previous researchdasethe data from the Polish Household
budget surveys for 2004 and 2005 (Liberda, 2007222 iberda, Bczkowski, 2007, 165).
According to the Polish Household Budget Survey2®@8 women treat their income as
closer to their expectations of satisfying incoméower income categories (hardly sufficient
and sufficient), and far from their expectations@se of income perceived as above sufficient
and much above sufficient (Table 3).



Figure 2. Current disposable income of householdgédnder of the household head and
categories of income perception in 2008 (in Patistys)
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Source: Household Budget Surveys in 2008, CentedisHical Office, Warsaw, Poland.

Table 3. Ratio of the declared satisfying incomerdly sufficient, sufficient, above
sufficient, much above sufficient) to disposableome, by gender in 2008

Ratio of declared satisfying incometo
Declared level of satisfying disposable income
income
Men Women Total

Hardly sufficient 0.58 0.66 0.61
Sulfficient 0.76 0.85 0.80
Above sufficient 1.17 1.31 1.23
Much above sufficient 1.64 1.82 1.72

Source: Household Budget Surveys in 2008, CentedisHcal Office, Warsaw, Poland.

I ncome per ception according to age

The ratio of declared satisfying income (hardlyfisidnt, sufficient, above sufficient and
much above sufficient) to disposable income dodsdifeer much according to age of the
household head. The expectations of income areshighthe households headed by persons
at the age of 35-40 and at the age of 55-59.

Before the official retirement age (60-64), the eotations of income in relation to
current disposable income have been only slightlyer than at the age of 55-59. In our
earlier study based on the data for 200&c¢Rowski, 2006, 5-6; Liberda,¢Bzkowski, 2007,
170), we found that people at the age of less 8tahad more chance to receive very good
income, as perceived by them, than persons abowe&s of age. It was mainly due to the
fact that the effective retirement started eailiePoland (around 55 -59 years of age) than
was the official retirement age.

Higher perception of income (of what income shdagdn relation to obtained disposable
income) in young households is an outcome of thelseind aspirations of people starting



independent family life. The discrepancy betweetoime aspirations and actual level of

income of young adults is natural and has beendanrthe research made in other countries,
for example USA (Easterlin, 2006, 465). In Polatgresent this discrepancy is aggravated
by the presence of children. Since the transitiomarket economy the cost of providing for

children has been rising due to the state retmean forotecting young families, as well as

privatization of many forms of social assistance.

In families after retirement the expectations afoime are relatively high. This is not
typical for developed market economy societiesr éxample in the USA, as Easterlin points
out, satisfaction with one’s financial situatiomarss to rise in the midlife and increases in the
late life when income typically declines. He arguleat aspirations decline with age and the
pressure of debt payments on income diminish (Baste2006, 475). In Poland high
expectations of income are caused by the relatioslyincome of the pensioners, especially
in the case of women, and by the disillusionmerth whe results of the transition to a market
economy. This feeling has been the highest withendlder generation who lived before in
society of more equal income distribution (Gucwathyg 2005, 8).

3. Regression analysis

We use the multinomial logit regression functionfital the probability of a household
falling into a group of households categorized iy $ubjective valuation of income. Logistic
regression is used to investigate the relationgl@fween discrete responses and a set of
explanatory variables. We assume that the dependemble Y may haveg+l (g>1))
different values denoted for convenience by 1g,.g+1 and the response probability as
p=P(Y=i) is to be modeled. Using transformatii§p), called a link function, we can express
the mean of the response variable as linearly eglaio the explanatory variables
f(p)=a1+P1Xat... 43Xk, Wherek is a number of independent variables andL,...g.

For binary response modajs1 andY can take on one of two possible values and a link
function is called logit function

P(Y =1)j (1)
P(Y 21)

logit(p) = In[

For ordinal response models we usually estimatectimeulative probability of the response
categories rather than their individual probat@stand the model has the form

P(Y <i)
1-P(Y <i)
az, | = 1,...,9 areg intercept parameters.

Iogit(pi):In( J:ai + B X+t B X, (2)

This model is known as the proportional odds mdelause the odds ratio of the event

Y<i that is_POY<D __ o (5 4 gx +..+4.x,) is independent of the categdryThe odds ratio
1-P(Y <i) Lo KK

is assumed to be constant for all categories. agssimption can be verified by testing the
equality of separate slope paramefarsimultaneously for all explanatory variables:

Ho: B, = f; == By, Wherefy; is the coefficient foi-th response aneth variableX;.



The test statistics has an asymptotic chi-squastildition. If the assumption of the
proportional odds is not satisfied, we should ratee the nominal response logistic model,
even if the response variable is nominal. The nahresponse logistic model is used when
g+1 are possible responses that have no naturatiogd

The model has a link function

P(Y =i)

— 7 =g+ : 3
P(Y:g+1)J &+ BuXy * oot By X, (3)

glogit(p) = In(

called a generalized logit function.

We haveg intercept parameters arkdparameters for each response level. 1g...It
means that parameters for explanatory variablesdependent on response level. The last
level @+1) is a reference level so our model compares flatteof each level with the
reference level. These models were introduced bifddden as the discrete choice model,
and they are also known as multinomial models (dden, 1974).

When a variable is an ordinal variable it is ndtumause the ordered logistic regression
function. However, the assumption of the propodioodds model was not fulfilled in our
analysis. When we applied the ordered logistic @ggion function the hypothesis was
rejected. Hence, we use the multinomial logit regi@n functions.

For estimating our model we used the procedure imlw&GTATALL (method of estimation —
maximum likelihood method, ML).

The dependent variable has 4 categories of incoeneeption (bad, average, good and
very good). For the multinomial logistic model twategories of income perception (very bad
and bad) have been aggregated into one group naaedThe category “average” is a
reference category and the coefficients for otlaegories should be related to this category.
Coefficients that are not significant, at the lea0.05, are marked by italic.

Explanatory variables used in the model:
- age group (two categories: 1 - under 34 yeardanabove 35 years)

- employment (1 — employees, self-employed, farnagis 0 — non-working, pensioners and
unemployed)

- gender (1 — man and 0 — woman)

- class of residence of the household (1 — aboy@0Pdnhabitants, 0 — below 20,000)
- tertiary education (1 - tertiary, 0 — below terti)

- children (1 — with children, 0 — without childfen

- income group (1 — decile groups 5 to 10, O —Idegioups 1 to 4)

In Table 4 the odds ratiog of the model (3) are presented.

We compare odds ratios between non-reference diedenee groups for the same
explanatory variable at different levels of the emgent variable (which are categories of



income perception: bad, average, good, very goblag. reference group has an odds ratio
equal to one (reference groups in parentheses)e¥adfi odds ratio less than 1 mean that
probability of belonging to a given category is derathan that of belonging to a reference
category.

Table 4. Results of the regression analysis (i@l logistic regression function)

Variables

(reference category in parenthesis) Bad Good Very good
age group (age 35+) 1.0330 -0.0573 1.0051
(0.447) (0.136) (0.926)
employment (non-working) 0.8115 1.6557 2.9499
(0.000) (0.000) (0.000)
gender (woman) 0.8261 1.2585 1.4860
(0.000) (0.000) (0.000)
class of residence (below 20,000) 1.0756 0.8859 0.6140
(0.013) (0.000) (0.000)
tertiary education (below tertiary) 0.8474 1.3993 1.3839
(0.001) (0.000) (0.000)
children (no children) 0.6313 1.6721 2.1660
(0.000) (0.000) (0.000)

income group (deciles 1-4) 0.2554 3.8821 11.8835
(0.000) (0.000) (0.000)

The dependent variable is income perception: bastage, good and very good. Category averagedafeeence
category. All coefficients except age group 35+satistically significant (p-values in parenthgses

The results of the regression analysis are theviartig:

The differences of perception of income in househotategorized by age of the
household head are not big enough to be statistisanificant. In our earlier studies
conducted on Polish household budget data for y#204-2006, we found that people at the
age below 35 years are more likely to be in a grihap perceive their own income as bad.
They often earn relatively high incomes but thelugahese levels of income as insufficient
taking into account family needs. This result wasmsistent with the empirical analysis
conducted in other Eastern European Country - Siav&tanovnik, 1992).

Working individuals (employees, self-employed, fars) are more satisfied with their
income than the non-working ones. Working persangimore chance to belong to a higher
income group (subjectively perceived by them asdyatan the non-working persons
(pensioners and the unemployed) who more ofteniriédl a category of perceiving their
income as bad.

Households headed by men are more likely to fad i group of very good income,
categorized by income perception, than househadddd by women.

Residents of big cities have higher expectationsncbme than persons living in small
towns and villages. They are less satisfied wittirtdisposable income than households in
small localities. Households in villages and sn@alns perceive the same level of disposable



income as more satisfying their needs than thedeets of big towns who view it as not
satisfying for them.

Persons with tertiary education perceive their imeas more satisfying their needs than
people without tertiary education. The probabilifybelonging to the good and very good
income groups is higher of tertiary educated pesdban of those less educated. It may be
due to the fact that people with tertiary educati@ve on average higher income than less
educated people. If well educated people haveehigbpirations, they manage to fulfill them.

Families with children perceive their own incomefalilling their needs more than do
persons without children though, as mentioned leefgoung families with children are
objectively in more difficult material situation @h no-children young couples. But the
probability of single persons or families withodtildren (pensioners or very young people)
to belong to lower income groups is higher thanase of families with children.

According to expectations, people from bottom fomaome decile groups perceive their
income as less fulfilling their needs than housafidlom deciles five to ten. Households
from 5-10 income decile groups fall with much higipeobability into groups of good and
very good income.

I ncome per ception and saving rates

The predicted values of income perception, okthirirom the multinomial logit
regression, are related to the saving rates ofdimids. Table 5 and Figure 3 present the
saving rates predicted by the model as well ashihesehold’s observed saving rates in
classes of income perception.

Table 5. Observed and predicted saving rates (medfehouseholds by categories of income
perception

. Saving rate (median, in %)
Group of income
per ception observed predicted
Bad 1.97 3.96
Average 12.79 13.78
Good 22.62 23.39
Very good 32.47
Total 13.74 13.74

Source: Model results based on the data of the ¢tmid Budget Surveys in 2008, Central Statistictic®,
Warsaw, Poland.



Figure 3. Observed and predicted saving rates @ngddf households by categories of
income perception

—_e— Observed
— m— DPredicted

Bad Average Good Very good

Source: Model results based on the data of the ¢tmid Budget Surveys in 2008, Central StatisticHic®,
Warsaw, Poland.

Saving rates are predicted for 3 groups of incoeregption (bad, average and good).
The results show that the multinomial logistic esggion model is appropriate for estimating
the probabilities of households to belong to aaiergroup of income perception.

In all groups of households observed and predistadhg rates are positive. There is a
big difference in the saving rates between housshttiat perceive their income as bad, and
all other groups of households that fall into categs of average or good income. The latter
groups save more than 10% of their disposable iecom

In an earlier study Liberda (2007, 24-28) foundtthausehold savings measured in
classes of income preference were affected botindyurrent and the preferred incomes. In
income groups above the level of hardly sufficieltome, savings were positively related to
the current disposable income. Only when currespasable incomes fell below the level of
hardly sufficient income, savings were negative.

Using presented model we can predict that if thaskbold perceives its disposable
income as average or at least sufficient to futfik household needs, this household saves
quite a high share of income.

4. Conclusions

In this paper we analyze the relationship betwéenperception of income as satisfying
household needs and saving rate of tlosisehold. Using the multinomial logit regression
function we measure the probability of a householéhll into one of the groups categorized
by the subjective perception of income (hardly isight, sufficient, above sufficient, much
above sufficient) in relation to the current displale income of the household. The variable
specified for the valuation of income is incomeagegtion, defined as a class of disposable
income (very bad, bad, average, good, very goochtéml on the scale of the subjectively
satisfying income.
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We have found that the following groups of housdhdieaded by: women, pensioners
and the unemployed, persons without tertiary edmcafamilies without children, people
from bottom four decile groups of income, and resid of big cities would more probably
belong to the category of bad income with respethéir income perception.

The results of the analysis show that the perceptibincome affects the household
saving. The observed and predicted household saateg are similar when the household
income is perceived as average or good. Even ihthesehold is located in a class of bad
income (due to income perception) the predictedngaxate is positive, though higher than
the observed saving. This difference is caused myinglination of the household to
subjectively overestimate income in case of lowome and to undervalue income when it is
really high.
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