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Abstract

The main goal of this thesis is to analyze lifeleyconsumption using Czech
microeconomic data from the 2000-2008 Householdgtd&urvey (HBS). Inspired by
Gourinchas and Parker (2002), who analyzed lifdecgonsumption on American data, we
construct the Czech average household life-cycteswmption and income profiles. It is
found that the Czech average consumption profil@deeasing over the whole life-cycle
and there is no hump-shape in the profile, conttarthe American results. Consumption
tracks income early in life and a breakpoint in $ehold behavior is identified at age 45.
Czech evidence on household consumption is intexgre the context of the Certainty-
Equivalent Life-Cycle Hypothesis Model and in thentext of the Gourinchas & Parker
(2002) Model of life-cycle consumption under incomecertainty, which brings a
significant value-added for interpretation of theeCh profiles. The household behavior is
interpreted by varying strengths of the precautipifassuring against income uncertainty)
and retirement motives for savings over the lifas found that the Czech household life-

cycle behavior can be interpreted in the similay @& the behavior of the US households.

JEL Classification: D11, D12, D91, E21
Keywords: Consumption, Life-cycle, Household Behavior, Mosiver Savings, Income

Uncertainty, Household Budget Survey



Abstrakt

Tato diplomova prace si klade za cil provést analypoteby kthem Zivotniho
cyklu na zaklad ceskych mikroekonomickych dat ze Statistiky rodinmy@ta. Hlavni
inspiraci je analyza speby na americkych datech, kterou provedli GourischaParker
(2002). V praci jsou sestrojenygonérné ceske profily spdeby a pijma béhem Zivotniho
cyklu. Cesky profil spateby na rozdil od amerického profilu nema konkavaf & roste
béhem celého Zivota; speta az fiblizné do wku 45 let sleduje ifjem, poté nasleduje
zlom v chovani domécnosti. Zgéia fakta ohledd spoteby ¢eskych domacnosti jsou v
této praci interpretovana vramci standardni hyppt&ivotniho cyklu za jistoty a
piedevsSim v ramci modelu speby Ehem Zivota za nejistoty budoucichijma, ktery
predstavili Gourinchas & Parker (2002). Tento modé&ingsi vyznamnou ipdanou
hodnotu pro interpretacieskych vysledk, kdyZz chovani doméacnosti je zde wWtbeno na
z&kladt pronmenlivé sily dvou motiw Gspor hem Zivotniho cyklu - opatrnostniho motivu
(jisténi se proti nejistét budoucich fijmu) a zivotniho motivu (sgeni na dchod). Je
zjisténo, Ze chovanieskych domacnostichem Zivotniho cyklu rize byt interpretovano v

souladu s tve zjisEnym chovanim americkych domacnosti.
JEL klasifikace: D11, D12, D91, E21

Kli¢ova slova: spoteba, Zivotni cyklus, motivy speni, nejistota iimda,

mikroekonomicka data, Statistika rodinnyahi
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1. Introduction

Topic of this thesis is consumption over the lijele. Consumption and its drivers
have always been an important topic in economiensad, both at the micro and macro
level. As to the consumption over the life-cycllee two most important theories dealing
with forward-looking consumer behavior are the Parent Income Hypotheses of Milton
Friedman and the Life Cycle Hypothesis of Francadigbani, both dating back to 1950s.
Since that time, both theories have been well studiy other authors and many times
modified to incorporate rational expectations, eléint types of liquidity constraints,
bequest motive or specific forms of utility funct®and preferences. The empirical testing
did not stay behind and the question of life-cyctnsumption has been empirically
analyzed using at first aggregate data and moentigandividual-level data.

Even though the topic of consumption can be vieagdn evergreen in economics,
its importance is not diminishing. On the contramth the rise of consumer society, the
role of consumption has become even more imporaauk its drivers and constraints
should be studied carefully. On the aggregate Jdwalisehold consumption is the most
important GDP component in all developed countreeg,ounting for more than 50% of
GDP; in the US, it is even around 70% of GDR/eak household demand is one of the
main arguments used by economic analysts whileritbesg the recent economic recession
and slow revival. The fact that household consuompis one of the key concepts also at
the microeconomic level does not have to be stdesse

Furthermore, some new issues have arisen in thdyssaof household
consumption, e.g. what is the role of consumeritmdof the housing market. Recent
studies of consumption deal with issues such aswuar preferences and behavior being
determined by cultural and economic factors, varisources of uncertainty, financial
wealth, and interactions between consumers or lestwsnsumers. Moreover, as the
demographic structure of population in developedntites has changed and will be
changing further, it is important to understand tMhgpact on life-cycle consumption the
population ageing will have. It is possible tha¢ #iverage life-cycle profiles will change
because of the effect the necessary pension refoomsl have on household income in

retirement. These potential changes may have impbmacroeconomic consequences.

! The data are from EcoWin.



For all the above stated reasons, it is cruciat twe understand household
consumption behavior over the life-cycle and itstiwes. Individual-level data should be
the starting point of the analysis. It should beetainto account that household behavior
and its motives can be different across countespgcially when comparing developed
countries like the US and some emerging markets.nNech evidence has been provided

on emerging economies so far.

The main inspiration for this thesis is the artitBonsumption over the life cycle”
by Gourinchas and Parker that was published in &oetrica in 2002 This influential
article brought some new insight into the developht# consumption over the life cycle
under income uncertainty. Gourinchas and Parkestoaet life-cycle consumption and
income profiles using a dataset from US ConsumgreRditure Survey (CEX) for years
1980-1993. They provide a theoretical model of-tifele consumption under income
uncertainty and estimate the model parameters wsmgrical data. The fitted model can
capture the actual life-cycle development of constion quite well, better than the
standard certainty-equivalent life-cycle hypothesisdel (CEQ-LCH model). The results
show that the data do not support fully the condionpsmoothing hypothesis as two
different phases can be distinguished over thechfde, with a typical turn point around
age 40. The two phases can be explained by vanyipgrtance of precautionary and life-
cycle savings motives over the life-cycle. Early life, households save to insure
themselves against uncertainty of future incomedy @he second phase of life — where
the life-cycle motive for savings becomes crucias more or less consistent with the
predictions of the CEQ-LCH model.

The main goal of this thesis is to analyze lifeleyconsumption using Czech
microeconomic data from the 2000-2008 HouseholdgBu&urvey (HBS). In particular,
the Czech average household life-cycle consumpéind income profiles are to be
constructed and compared to the US profiles obtdalme Gourinchas & Parker (2002).
These profiles are adjusted for changing familye sixer the life-cycle and for several
other effects, so that they capture — accordintpeanodel of Gourinchas & Parker (2002)
— only the household preferences on intertempanbbktgution (discount rate and risk

aversion rate) and uncertainty about future labhooime. The results are to be interpreted

2 Gourinchas & Parker (2002).



in the context of the CEQ-LCH model and in the eantof the model of life-cycle
consumption under income uncertainty provided byr@dehas & Parker (2002).

The original research hypothesis was that the geelde-cycle consumption
profile for Czech households would be close to #American profile described by
Gourinchas & Parker (2002). However, as the twoeties differ in many aspects that can
potentially influence discount rates, risk aversmnlabor income uncertainty, distinct
average profiles would not be a big surprise eitiiée expected that the Czech consumer
behavior would be consistent with the certaintyegjent life-cycle hypothesis at least for
some part of the life cycle, but that the modelif#-cycle consumption under income
uncertainty would be able to explain the houselheldavior better than the standard CEQ-
LCH model. Based on the American results, we akpeeted that some different phases of

consumption behavior could possibly be distinguisthering the life cycle.

The structure of this thesis is as follows:

A survey of relevant literature is undertaken inater 2, overviewing briefly
different theories about life-cycle consumptionyasl as presenting empirical tests (using
macro or micro data) of the hypotheses the thedoias.

In Chapter 3, the structural model of optimal kfgele consumption expenditures
in the presence of realistic labor income uncetyaby Gourinchas & Parker (2002) is
formally introduced at first. The life-cycle consption and income profiles obtained from
American data (CEX Survey) are presented next.rfieds, estimation of the model
parameters and the results using the Americanigdatascribed, together with the results
and implications for household behavior over thediycle.

The Czech individual-level data on household corgion and income from the
Household Budget Survey are introduced in Chaptédata adjustment is described and
different estimation samples are defined. Next,ti@asures of income and consumption
and the most important household characteristepagsented.

In Chapter 5, the construction methodology of tf@le consumption and income
profiles is formally described. Afterwards, the abed Czech average life-cycle profiles
are presented and their shape is compared witArtiexican profiles. The Czech life-cycle
profiles by education and by occupation of the letiotds are also introduced. The chapter
continues with explaining how the different adjustinsteps (for family-size, cohort etc.)
affect the shape of the life-cycle profiles and hibwy presented life-cycle profiles should

be understood. Robustness checks are provided anth



Chapter 6 interprets the Czech life-cycle profileshe context of the model of
Gourinchas & Parker (2002) and in the context & @EQ-LCH model. Moreover, the
empirical determinants of household consumptionideatified from the data — variables
suggested by different consumption theories arel asepotential explanatory variables.
The chapter concludes with suggesting some maqrieddor research concerning life-
cycle consumption, potentially using the Czechvidlial-level data from the HBS again.

Chapter 7 concludes.



2. Consumption over the Life Cycle — Literature Sur  vey

The two most important theories dealing with fordvdooking consumers and
therefore analyzing consumption over the whole tfele are the Permanent Income
Hypotheses of Milton Friedman from 1957 and theelL@ycle Hypothesis of Franco
Modigliani from 1954. The predictions of the two dets are similar — in the simplest
version with no uncertainty, intertemporal optintiaa of consumption/saving decisions
leads to consumption smoothing over the life-cy8liece 1950s, both theories were well
studied by other authors and many times modifietht@rporate rational expectations,
different types of liquidity constraints, bequesttive or specific forms of utility functions
and preferences. Attanasio (1999) represents thet cmmplete summary of the two
original models, their extensions and empiricabdence. For the surveys of early studies,
see Deaton (2005) or Lusardi (1996).

As to the empirical testing of the hypotheses, eggred data were used at first.
Analyses were performed with various modificationghe utility function form, in the
development of interest rates etc. — the surveglevant studies can be found in Campbell
& Mankiw (1991).

As an example of estimation using aggregate dampbell & Mankiw (1991) test
the Permanent Income Hypotheses using the US glyadttea for years 1948-1985 against
an alternative model, where certain fraction of seholds consumes their current rather
than permanent income. Using instrumental varialalegroach, Campbell & Mankiw
(1991) estimate this fraction to be significantijfetent from zero, interpreting it as a

rejection of the permanent income hypothesis.

More recently, the individual-level data have beeoof greater importance. At
first, mainly the Panel Study of Income DynamicSI(P)®> was used as a data source, later
the focus moved more to the Consumption ExpendiBuevey (CEXJ. Lusardi (1996)
discusses the advantages and disadvantages ofletadet. Various versions of life-cycle
models have been estimated using individual-lewth,dusing specific preferences (e.qg.

Attanasio & Weber (1995)), focusing on various gatéees of consumption goods

® More information available at http://psidonline.isnich.edu.
4 CEX is to be discussed in more detail in Chapter 3



(e.g. Fernandez-Villaverde & Krueger (2002)) or lohgp with income uncertainty
(see Gourinchas & Parker (2002) for a survey).hesé studies are linked the most closely

to research done in this thesis, we discuss thegreter detail:

Attanasio & Weber (1995) conclude that consumptmatterns found using
individual-level data from the CEX Survey are indiwith some of the predictions of their
model of consumer intertemporal optimization. Trspecify consumer preferences in a
way that can capture demographic changes or itienacwith labor supply and that is
simple enough to be estimated using microeconoati& dn household consumption. They
also argue that too simplifying assumptions as wadl aggregated or incomplete
consumption data can lead to misleading resultianasio & Weber (1995) explicitly
argue against the use of food consumption as aureas consumption as the utility
function does not have to be separable in foodso#imel goods, as food is a necessity, and

as more appropriate measures are available.

Lusardi (1996) opens the question of data to bel useaddress the rational-
expectations permanent income hypothesis, and heeotrates on the individual level-
data. Most of the earlier studies were based orPtree| Study of Income Dynamics that
however provides only limited data on consumptigpenditures - only food consumption
is reported. Later studies started to prefer data the Consumer Expenditure Survey that
provides detailed data on consumption expenditiesiever, Lusardi (1996) argues that
as information about income in the CEX is less itBtaand of lower quality than the
income data from PSID, it would be ideal to combimese two datasets for the purpose of
Euler equation estimation. He uses the two-samm&umental variable estimation and
finds out that the estimated coefficients of excesasumption sensitivity to income

changes are significantly positive, thus againstabnsumption smoothing hypothesis.

Work of Fernandez-Villaverde & Krueger (2002) assome extend similar to the
study of Gourinchas & Parker (2002) which is thed@e study for this thesis and will be
discussed in detail in the next chapter. Fernaniéaverde & Krueger (2002) also
estimate life cycle consumption profiles using dfatan the CEX. They however focus
mainly on results using different types of consunmeeasures, distinguishing total,

nondurable and durable consumption. The found hsingped consumption profiles



cannot be explained only by varying family size dhe authors conclude that the usual
life-cycle consumption model cannot account foirthesults.

Household consumption and savings is a topic oarden of microeconomics and
macroeconomics; approaches of the two disciplimesoéten combined. As an example,
Attanasio & Browning (1993) try to analyze householife-cycle consumption
development — mainly the excess sensitivity of oamgion to income they identify — in
context of business cycles. Browning & Lusardi @P®y to link theories about household
individual consumption behavior (motives for sawngfc.) to observed macroeconomic
data about household consumption. Dynan et al.qR@Board the question what effect the
population ageing may have on consumption and gavon aggregate level, taking

individual-level data from the CEX Survey as thartshg point for their analysis.

With the rise of consumer society, the role of eonption has become even more
important, with some new issues arising.

Slacalek (2009) and Hansen & Imrohoroglu (2008cués the role of financial
wealth, annuities and housing in life-cycle constiom

The interdependencies of household credit and copson and impact of credit
constraints on household life-cycle behavior hageome an important topic recently.
Grant (2007) estimates credit-constraints of USskbolds using individual level-data and
Crook & Hochguertel (2007) enrich the discussion a&ross-country comparison on
household debt and credit constraints. Muellbaligj2008) focuses on household housing
credit and constraints. A guestion whether the ébakls are credit constrained will be
relevant also for interpretation of the Czech en@eon household life-cycle behavior, see
Chapter 6.

Behavior in retirement is another major topic ircemt literature on household
consumption. The consumption usually drops sigaifity in retirement, which cannot be
easily explained by simple life-cycle models. Tisisvhy some authors even describe the
observed behavior as Retirement-Consumption Pupiee suggested solutions describe
consumers as not necessarily optimizing and forh@okling agents, but rather as agents
using “rules of thumb” for their decisions. See &tample Bernheim et al. (2004) and
Hurd & Rohwedder (2006). Also, the role differemngion systems have on household
savings, credit constraints and consumption castumied; Campbell et al. (2000) provide

7



a nice insight into this topic, discussing sevesaittings of Social Security tax.
Furthermore, incorporating bequest motives intosebiold decision making can help to
explain household saving/consumption behavior. H@neit is often difficult to separate
bequest motives from precautionary motives and @sdetermine whether the bequests
were intentional or accidental. See Mok (2010) antkriks (2010) for recent discussion
on bequest motives and for survey of earlier stidie

As to research that is more far from treating hbokis as standard rational,
optimizing agents with constant preferences, solméies have already been mentioned;
recall Attanasio & Weber (1995), Bernheim et aD(q2), or Hurd & Rohwedder (2006).
We would however like to emphasize some more topics

In general, it holds that social interactions méga individual behavior — Manski
(2000) represents an introduction into economicsoafal interactions. Interactions among
consumers and their implications on consumer behare studied in Cowan & Cowan &
Swann (2004) or in Binder & Pesaran (2001).

The topic of social interactions and peer effestgdlated to the economics of
networks. Barabasi (2002) or Economides (1996) ideobackground information about
the discipline, while Brocas & Carrillo (2006) is @xample of practical use of network
economics for studying life-cycle consumption.

Dynan (2000) deals with the issue of downward asitity of household
consumption - she discusses evidence from Ameritzia (PSID and CEX) on habit
formation in consumer preferences.

Bagchi (2009) studies overconfidence of consumegarding the mean return of
their savings and its impact on life-cycle consuorpsavings behavior of households. It is
found that under some parameters settings, ovedemde can help to explain the hump-

shape of the US adjusted life-cycle consumptiorfilpso



3. Model of Consumption over the Life Cycle under L  abor

Income Uncertainty

In this chapter, the structural model of optiméd-kkycle consumption expenditures
in the presence of realistic labor income uncetyatteveloped by Gourinchas & Parker
(2002) is presented, together with the resultsinbthby estimating parameters of the
model using the data from the American CEX Surveg¢ tom the PSID. According to
Gourinchas & Parker (2002), the life cycle consumptprofile constructed from the
empirical data do not support fully the consumpsomoothing hypothesis as they identify
two distinct phases over the life cycle, with aitgb turning point around age 40 of the
household. These two phases are connected withngargle of precautionary savings
(savings because of future-income uncertainty) e life-cycle savings (savings for
retirement) over the life-cycle.

3.1 Model — Formal Description

This section overviews the life-cycle consumptioad® with income uncertainty

from Gourinchas & Parker (2002). For more detalsase refer to the original article.

The model is a discrete time model. Consumer livorgV periods and working for
T periods, <N, maximizes his expected utility (3.1) subject tadbet constraint (3.2)
Given an initial level of wealth/;, the consumer in each periodeceives incomé&; and
decides about current consumptiGnand savingsW is the only asset in the economy,
bringing interest rat&R, with the condition for terminal wealtl¥,,, = 0. Value function
Vy+1 Of this terminal wealth allows inclusion of podsilbequest motives. Utility(.) is a
function of consumption and of a vector of housdhablaracteristicg,. Utility function is
supposed to be of the form (3.3), so that it istiplitatively separable iz ®. g is the

standard discount factat/p is the intertemporal elasticity of substitution.

® In this model, consumers decide only about curtensumption and savings. Labor income is exogenous
(see below for development of the income proces®nsumers do not choose their labor supply in this
model.

® For the estimation purpose, Gourinchas & Parke2® assume that(z,) in equation (3.3) is the same for
all households of the same age t, and that itsuéeol depends only on changing family size.



N
E|Y Bu(CoZ) + B Wy W) (3.1)
t=1
Wepr =RWe + Y, = Cp) (3.2)
1-p
u(C,2) =v(2) 1=, (3.3)

If this was a model with income certainty, growgter of consumption would vary
during the life cycle only as a consequence of @gk in household characteristizs
Only because of these changes could the consumptioiiie be correlated with the

income profilé.

However, with the setup of income uncertainty, @cputionary savings motive is
introduced that could result into changing optim@ahsumption growth over the life cycle.

More concretely, Gourinchas & Parker (2002) mobelihcome uncertainty as follows:

lTl Yt == lTlPt-}-lTl Ut (3.4)
ln Pt == lTth + lTlPt_l + lnNt (3.5)

where the total incomg in (3.4) is in each period given as an interachetween
the permanent income compondht and the transitory shock,, in U.~N(0,c?2) that
happens with probability € [0,1]. Equation (3.5) describes evolution of the permane
income componer®,, wherelnG, is an age specific drift andl,, In N, ~N(0,a2), is a
shock to the permanent income component. As Gdwas& Parker (2002) note, this
means that the change in total incog, is MA(1) process.

One of the most important results of introducingoime uncertainty is that with a
zero lower bound on income, consumers cannot boremminst future inconie
(Gourinchas & Parker (2002))

"We will return to the predictions of the certaiguivalent life-cycle hypothesis model at the begig of
section 3.4.

® The positive risk of a zero income in each petad the condition on nonnegative terminal wealtlame
that consumer cannot borrow against future incantae next to the last period. By backward inductibe
result that consumers can never borrow againgt fileire income is obtained.
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Gourinchas & Parker (2002) decide to truncate tmesamer problem at the date of
retirement; according to them, the lack of inforimatconcerning especially the household
uncertainty in the retirement period (connectethtime of death, health, future income

etc.) does not allow any serious analysis for hbalksks in this life-period.

However, the value function after retirement stdk to be defined. To reflect better
the reality - where the pensions are often the rfiaamcial resource after retirement - it is
assumed that there exists another asset in theomgothat is illiquid and exogenously
accumulatetlover the working-life to become illiquid wealth tine first year of retirement,
Hr,,. Furthermore, it is assumed thd},, is a fixed portion,A, of before-retirement

permanent income, as expressed by (3.6).

Hr.q = hP; (3.6)
The retirement value function can be then - for saonstank - expressed as
(3.7), whereX,, ; are the total liquid financial resources, as d=fiby (3.8).
Vrs1(Xri1, Hror, Zrgq) = k0(Zpi) Kpgq + Hpy)' P (3.7)
Xey1 = RXe — Cp) + Vg1 = Wi + Ve (3.8)

Given (3.4), (3.7) and (3.8), the problem of optimg consumer then can be

expressed as follow¥, being the value function at time

T

t—-T Ctl_p T+1-7T
Z B v(Z,) 1—p +B Vi1 (X741, Hrn, Z141)

Vi (X, P, Z7) = max E;

t=1

s.t. Xepr = R(Xe — Co) + Yigq,
Xr+120
(3.9)

° These two assumptions about illiquidity and exegmsnaccumulation are made to avoid an entrance of
another state (or control, respectively) variahte the consumer optimization problem.
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3.2 Solving for Optimal Consumer Behavior

Define the lowercase letters as the original védemimormalized by the permanent
income component, e.g, = X.;/P; is the normalized cash on hand in period t aid,)
is the optimal consumption rule at time t that defseon cash on hand in time t (both

normalized).

Then the Euler equation (3.10) holds for @k T, while (3.11) applies for the

period T.
V(Z41)
u' (Ct(xt)) = BR th)u’(ctﬂ(xtﬂ)GtﬂNtﬂ)l (3.10)
, . , v(Zr41) ,
u (CT(xT)) = maxju'(xr); BR TZT)U- (CT+1(xT+1)) (3.11)

Gourinchas & Parker (2002) state that the suitabhbysen retirement value function
(3.7) causes that the optimal consumption ruler aiterementC;,, can be expressed as
(3.12), which can be reformulated in normalizednteras (3.13). From (3.6) it follows
thaty, = y,h. Coefficienty, can be interpreted as the marginal propensityptseme out

of wealth at retirement.

Crs1 = V1(Xr41 + Hryq) (3.12)
Cr+1 = Yo T V1 X141 (3.13)

Using equation (3.13) to derive the optimal constiomprule at the retirement, the
above stated Euler equations (3.11) and (3.10)easolved recursively to obtain a set of

optimal consumption ruleg; (x;)}1<t<7-

The obtained optimal consumptions rules can beiegpb income profileS and
the resulting consumption profiles can afterwards dompared with the empirical

consumption profiles the model parameters can hien@ed. The method and results

1% Either empirical or simulated.
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obtained by Gourinchas and Parker are describexgétion 3.4. Before that, the dataset
used in the American study and the consumptionlpsotonstructed form the data will be

introduced.

3.3 Consumption and Income Profiles over the Life C  ycle — US Data

The principal data source used in Gourinchas & &a(R002) is the Consumer
Expenditure Survey of the US Bureau of Labor SiasS. The data are provided about
household income, detailed expenditures and abmugdiold characteristics. This dataset
serves among others as a baseline for updatingotumer basket used in the consumer
price index (CPI) construction. Gourinchas & Park&02) use the data for years 1980-
1993 for households aged 26 to 65, with total numiddeobservations summing up to
nearly 40 00&. Household characteristics (education, occupati@hbirth cohort) refer to
the male-head of the household, another importanséhold characteristic being the year
of the CEX Survey.

Gourinchas and Parker construct three main typdgeetycle profiles out of the
data: a consumption age-prof{i€;}2>,,, an average income-profi&,}¢>,, from which
they calculate the expected income gro{@h}®s,, and also the typical household age-
specific shifts in utility{v(Z,)}¢2,, (Gourinchas & Parker (2002): 62).

For the detailed profile-construction methodologthe original study of
Gourinchas & Parker (2002) should be seen. Howeverethodology of life-cycle profiles
construction using the Czech data is describecdatian 5.1, which modifies the original
methodology only as far as it is necessary dueta differences.

Just to present the main idea in this section, dhginal consumption of each

household (as reported in the dataset) is corrdotetthe effect of cohott, for the year of

! Detailed information about the Consumer Expendiurvey, aggregated results, as well as some gfarts
the database can be found at http://www.bls.goy/cex

2 The data preparation and adjustment due to missiflcomplete observations is described in thgioai
article, Gourinchas & Parker (2002).

'3 Gourinchas & Parker (2002) claim that the lifedeyprofiles may not be identical for all cohorta this
case defining cohort as all people born in the speze). According to them, people born later ia #¢"
century have in general greater initial level ofaltle (at age 26), and their income and consumptamthus
be higher at every single age compared to lifeecyebfiles of someone born earlier. However, thidgwa
life-cycle profiles of different cohorts to vary lgrin the starting level of income/consumption @gparating
the effect of the initial wealth at age 26 intoaart effect and into the remaining individual efie To put it
otherwise, a shape of the profiles is assumed tthbesame for all cohorts, the profiles can howeywer
vertically shifted for different cohorts. How excGourinchas & Parker (2002) adjust for the coledféct
in the profiles’ construction is described in sewt#.1 for the case of the Czech data.
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the interview and for the retirement status. Wisaeven more important, the reported
consumption profiles show the household consumptothe situation where the family
size would be held constant over the whole lifdeycthe profiles correct for the changing
family size over the life cycle. This adjustment@ne because the model of Gourinchas &
Parker (2002) shows that after controlling forth#se effects, the resulting profiles should
reflect only consumer preferences (discount rate gk aversion) and uncertainty of
future incomes — and these are the parameters 1iti@bas & Parker (2002) are interested
in. The adjustment and reasons behind it will bplared in more detail in Chapter 5,

where the Czech life-cycle profiles are constructed

The life-cycle consumption and income profiles t@aturinchas & Parker (2002)
constructed using the American data are depictedFigure 3.1*. Both income and
consumption profiles are hump-shaped even afterectng for all the above mentioned
components — family size effect, cohort effect, #itect of the interview year and the
retirement status.

The shape of the consumption profile is less dramiaan the one of the income
profile. Consumption is close to income early ife.liGourinchas & Parker attribute the
fact that consumption lies above income rather Households under age 30 to data
misreporting; they claim that households probaldyndt report the whole assistance they
obtain from their families.

Income rises dramatically in the first decades hed working life, with a more
significant slowdown in growth after approximatedge 40. Household income peaks
around age 50 and then starts to decrease graduétltythe shape almost symmetrically
to the income growth before age 50). At the ageetifement®, household income is at
about the same level as it was at the age of 35.

The development of consumption is less dramatmpared to income, especially
when looking at the life-period between the begignof the working lifé® and age 45,
when the consumption peaks. The peak in consumphierefore occurs some 5-7 years
before the peak in income. Consumption profile $gmificantly under the income profile

later in life, but the distance between the twm@e or less stable after age 50.

“Raw consumption is the consumption averaged abmsseholds of the same age. Smoothed consumption
is obtained by using fifth-order polynomials inste# age dummies in the profiles construction.

!> Gourinchas & Parker assume this age to be equd,twhich is equal to US legal retirement age.
However, the average US retirement age is lowabatit 62 (according to U.S. Census)

'8 Gourinchas & Parker assume this age to be equ.to
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Gourinchas & Parker (2002) construct consumptiod seome profile also for
specific subgroups of population, defined in thestfcase by education level and in the
second case by type of occupation. The obtaineetiitle profiles for different education

and occupation subsamples can be found in Fig@rar& Figure 3.3, respectivély

A note should be made that it would be interestingreconstruct the US
consumption and income profiles for years 2000-20@8 the same time interval we will
be using for estimation with the Czech data. Thatse of CEX Survey for recent years
is available and can be obtained from the BuredLabbr statistics — its major part is even
available online. However, this is beyond the soofpiis text.

Figure 3.1 American consumption and income life-cye profiles, overall
(thousands of 1987 USD)

27 | I I T T T T T
—— Consumption (smoothed)

26H © Consumption (raw)
—+— Income

25

24

19

18

1 ? 1 1 L 1 L 1 ]
25 30 35 40 45 50 35 60 65
Age

Source: Gourinchas & Parker (2002)

17 As to the fitted consumption reported in Figure 3.2 and 3.3, it is the consumption profile obtained by
calibrating the model of Gourinchas & Parker (2002).
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Figure 3.2 American consumption and income life-cye profiles, by education
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Source: Gourinchas & Parker (2002)

Figure 3.3 American Consumption and income life-cyle profiles, by occupation
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3.4 Estimation of the Model Parameters and Interpre  tation of Results

Having constructed the average life-cycle consuomp&nd income profiles for
average American consumer, Gourinchas & Parker2R0@n to possible interpretation
and conclusions. In this section, we briefly présianee steps from their analy$isAt
first, they study whether the profiles obtained emenpatible with the certainty-equivalent
life-cycle hypothesis. After a rejection of thisgothesis, Gourinchas & Parker (2002) use
the constructed life-cycle profiles and a simulatioethod to estimate the key parameters
of their model of life-cycle consumption expendésirunder labor market uncertainty (the
model was presented in sections 3.1 and 3.2). [hi@burinchas & Parker (2002) use the
estimated coefficients of their model to reintetprlanging consumption behavior over
the life cycle, stressing relative roles of pre@andry savings and savings for retirement.
We will return to some of these issues in the aialgf the Czech life-cycle consumption,

which will be done in Chapter 5 and in Chapter 6.

Compatibility with the certainty-equivalent life-cy cle hypothesis model

Gourinchas & Parker (2002) analyze whether theioédalife-cycle consumption
profile (as presented in Figure 3.1) is compatikigh the life-cycle consumption
hypothesis with no income uncertainty. The analygerts by stressing that with no
uncertainty, the consumer problem, as defined agons (3.1) — (3.3), would have a

standard solution: the consumption path at eaclt ageuld have to satisfy

c v(Zo )\ 7P
t+1 _ (ﬂR t+1 ) (3.14)

Ce v(Z,)

Equation (3.14) implies that - in the situatiomaf uncertainty and after controlling
for individual household characteristics - the gitowef consumption has to be constant

over the whole working-life:
_ 1
AlnC; = ;lnﬂR (3.15)

Therefore, the life-cycle consumption profiles pegeld by the CEQ-LCH are flat.

In contrary, the empirical consumption profiles g@eted in Figure 3.1 are hump-shaped

'8 please refer to the original article of GourincBaBarker (2002) for details.
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even at first sight. Gourinchas & Parker (2002gcejthe hypothesis that consumption
profiles are flat also formally, by performing astimation based on equation (3.15) — the
average consumption (adjusted for family-size eé#fecohort effects, time effects and
retirement status) is estimated in first differende see whether it is independent on

household age.

Because of the discrepancies between the consumptifile predicted by the
CEQ-LCH and the empirical one, Gourinchas & Pai2802) claim that “the certainty-
equivalent model performs poorly when it comes planing the dynamics of
consumption across the life cycle” (Gourinchas &kiea(2002): 70). Instead, they turn to
the estimation of their model of life-cycle consump under labor income uncertainty to
see whether this model will be more successfulxiplaning the observed consumption

dynamics.

Model of life-cycle consumption under labor incomeuncertainty - estimation of the

model parameters and results

To estimate the parameters of their model of lifele consumption under income
uncertainty, Gourinchas & Parker (2002) use a ttep-&ethod of Simulated Moments.
The aim of this section is to provide intuitive @nstanding of the method rather than to

present it formally and in detd.

The model of life-cycle consumption under incomecertainty developed by
Gourinchas & Parker (2002) was presented in Sext®h and 3.2. The basic idea of how
the parameters of the model are estimated candmzilbed as follow:

Gourinchas & Parker (2002) generate 20,000 fiatifid life-cycle profiles of
income. For any combination of unknown parametirs, then possible to solve for the
optimal consumption rules (as they were describeskection 3.2). Then the consumption
rule is applied to each fictitious income profiladaassociated consumption profile is
simulated, which assigns consumption level to esgsh of the (fictitious) household. The

simulated average life-cycle consumption profilahien obtained by (log) averaging the

9 please refer to the Section 3 and Section 4 obtigéinal article of Gourinchas & Parker (2002) the
formal description of the method of simulated moteend for the description of the first-stage eation,
respectively.

20 But realistic in the sense that the income prsfileould have characteristics (uncertainty, prdibaloif
zero income etc.) similar to the real-life incomefijes — the empirical data on income profiles eoftom
the PSID. See later.
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20,000 simulated consumption profiles across age.aRy combination of the unknown
parameters, a simulated average life-cycle consumption pesfilis obtained. The
parameters of the model are then estimated usengnthod of simulated moment, which
minimizes the distance between the simulated copsam profiles and the empirical

profile constructed from the CEX Survey (as theyengresented in section 3.3).

In practice, however, Gourinchas & Parker (2002hdbestimate all the unknown
parameters at once. They rather choose to estimas¢ of the model parameters in the
first-stage and then apply the method of simulategiments only to find the most
important ones: the discount facfrfrom which the discount rate can be calculated
(discount rate ¥8~1 — 1) x 100), the coefficient of risk aversiom and the parameters of
the retirement rule (3.13), andy; (which is the marginal propensity to consume dut o
wealth in retirement).

All the other parameters of the model are estimatdde first stage, using various
data sourcéd At first, these parameters include the life-cyptefiles constructed using
the CEX dat&’.. Secondly, the gross after tax interest r&fés estimated from the average
real return on Moody’s AAA municipal bonds over fheriod of 1980-1993 (which equals
3.44%). Thirdly, the meam,, and standard deviation,,  of the initial distribution of
liquid assets at age 26 are calculated from the @&X%*. The three other parameters that
have to be estimated in the first stage togeth&nel¢he labor income uncertainty: the
variance of the shock to the permanent income coemos?; the probability that the
transitory shock#/, would take value Qp, and the variance of the transitory shosk, It
would be difficult to estimate?,s2, andp from the CEX data, as the households are not
necessarily surveyed for more than one year. Idsteaurinchas & Parker (2002) estimate
these parameters using the PSID, which, contrafy8¥, offers a high-quality panel data

(there are individuals observed for as much ase26sy).

L In practice, Gourinchas & Parker (2002) estimataes of the parameters already in the first stage. S
later.

2 The estimated values are then used to generag9tB60 fictitious income profiles so that they alese
to reality.

23 As they were described in section 3.3

%4 The distribution is assumed to be lognormal. lndeneration of the 20,000 fictitious profiles, thigial
level of assetaw,; is randomly drawn from this distribution.

%5 Refer to http://psidonline.isr.umich.edu/ for marérmation on PSID.
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The two-step Method of Simulated Moments descrigdeove gives the following
result$®. For the average household, the discount faftois estimated to be between
0.9569 and 0.9588 which corresponds to the discount rate of 4.044.5he estimated
coefficient of the relative risk aversighlies between 0.5 and 1.4. As to the consumption
rule during retirement, the marginal propensitycamsume out of liquid asseis, is
estimated at 6-7%.

The fitted consumption profile is depicted in thenBl A of Figure 3.4. The fitted
model of Gourinchas & Parker (2002) is able to gatee a life-cycle consumption
dynamics that is similar to the dynamics observethe empirical data — concerning both
the hump-shape of the empirical average consumppaofile and the fact that
consumption more-or-less tracks income early &fdifin this sense, Gourinchas & Parker
(2002) state that their model of life-cycle constimm under labor income uncertainty can
explain the observed consumption dynamics muclebétan the CEQ-LCH hypothesis

model predicting flat consumption profile over thHe-cycle.

Before moving to the way Gourinchas & Parker (2002} the estimated model to
reinterpret household consumption behavior ovetitheycle, one note has to be made:
It is of great importance to be able to estimagediscount factof tightly, as its

values determine a shape of consumption life-cyodéile to big extent. Table B of Figure

3.4 shows the fitted consumption profile for twinet values of2°, 0.9498 and 0.9698
(which correspond to discount rates of 5.28 and ,3.éspectively), holding all the other
parameters at their baseline values (as in Panef Kigure 3.4). As it can be seen,
different discount rates affect greatly the shapdahe consumption life-cycle profile.
Lower discount rate results in a consumption pedfilat is almost flat; higher discount rate
transforms into the consumption profile that traaksome until much later in the life,

compared to the baseline case depicted in Panel A.

% Gourinchas & Parker (2002) also estimate the mpdeimeters separately for different
educational/occupational subgroups (no interegiattern emerges that should be presented herejesind
robustness of their results by varying estimatimtpdure. Please refer to the original articledfetails.

%" Depending on the weighting matrix used; the patarsere also estimated with or without the adjestm
for uncertainty in the first stage. We report jie baseline results, for details please refehéooriginal
article of Gourinchas & Parker (2002).

%8 However, the fitted consumption profile tracksdne profile more tightly than the empirical constimp
profile (let us repeat that Gourinchas & ParketO@Qattribute the empirical findings that consuraptfor
households under age 30 lies above income to rattseeporting of income data) and the empirical
consumption profile is more flat (and the peakafsumption occurs slightly later in life) than fiitteed
consumption profile.

%9 That are just one percent away from the baseltimate of8, which is equal to 0.9598.

20



This comparative analysis illustrates the fact tbat discount rate (relative to the
interest rate) can result in a consumption path ithaimilar to the one predicted by the
standard CEQ-LCH model even under income unceyt&inThis will be important for

interpretation of the Czech consumption profilesstaucted in Chapter 5.

Figure 3.4 American consumption and income life-cye profiles, fitted model

Thousands Panel A: Baseline Estimation

of 1987 dollars B =0.960, p =0.514, y, =0.071, y, =0.001
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Source: Gourinchas & Parker (2002)

% The second condition for consumption behaviorealose to the one predicted by the CEQ-LCH maglel i
that expected income growth has to be low relativilie interest rate; however, the expected incgroaith
was kept unchanged in the comparative analysistizpin Figure 3.4.
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Interpretation of results and focusing on householdyehavior over the life cycle

This section presents how Gourinchas & Parker Zp06terpret the changing
household consumption behavior over the life cyaseng their estimated model. The
interpretation links the fitted average consumppoaofile to changing motives for savings

over the life cycle.

Gourinchas & Parker (2002) at first discover thauseholds can be viewed as
“target savers”, meaning that households have getdevel of cash on hand (liquid
wealth) for each age and decide about their aataakumption based on whether the
actual level of cash on hand is below or abovetdinget level. Using their fitted model,
Gourinchas & Parker (2002) find that the targetelewf cash on hand increases
exponentially between the age of 26 and 42 of theséhold, from relatively low target

levels of liquid wealtf to levels up to 7 times the permanent componeirtonime.

Gourinchas & Parker (2002) then use their fitteadel to construct a measure of
precautionary savings (the savings households rt@kesure themselves against future
labor income uncertainty). Afterwards, total sasrgt each age are decomposed into
precautionary savings and life-cycle savings (sgwifor retirement). An important age-
heterogeneity in relative strengths of the precauatty and retirement savings is found, as
depicted in Panel A of Figure 3.5. Life-cycle maetifor savings has a standard dynamics
over the life-cycle; it is motivated by consumptismoothing - young consumers (with
lower income) would like to borrow against futured@me and then the consumers start to
save for retirement later in their lives. Howewuender future labor income uncertainty, a
precautionary motive for savings arises, that éssfnongest for young consumers and then
gradually weakers,

Depending on the relative strength of the lifeleyand precautionary motives for
savings, Gourinchas & Parker (2002) distinguish tdifferent phases of household
behavior over the life-cycle. For young househotlds,two motives go against each other,
resulting in consumption profile that tracks incoasely in life. These households behave

as buffer-stock agents- they have low target level of cash on h#nd However,

31 Relative to the permanent component of income.

32 Consumers are able to smooth away the potentigitive future income shocks later in their livesiew
they have already accumulated enough wealth. Torexrefuture labor-income uncertainty becomes less
important

% Gourinchas & Parker (2002) define buffer-stock seholds as those with precautionary motive forrsgsi
stronger than the life-cycle motive.
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Gourinchas & Parker (2002) note that the buffecistbehavior does not arise from high
impatience — the estimated discount rate and ngksgon coefficient are quite modest -
but rather from the steepness of expected incoroflgw at young ages (Gourinchas &
Parker (2002):49). Between age 40 and 45 of thedtmld, the future income uncertainty
becomes less important, while the life-cycle motfee savings becomes crucial and
households start to accumulate wealth for retiream@fter this turning point, household
behavior is more or less consistent with the badrguiedicted by the CEQ-LCH.

Figure 3.5 Changing saving motives over the life cie
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Source: Gourinchas & Parker (2002)

% And therefore are consuming away positive incohteks and smoothing negative income shocks.
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To summarize, Gourinchas & Parker (2002) find thate seem to be two distinct
phases of consumer behavior during the life-cywieh a turning point occurring around
age 40. Only the second phase can be more or ms®xamated by the CEQ-LCH
behavior; younger households behaving as buffekstments seem to be short-sighted
from the CEQ-LCH point of view. According to Goutlmas & Parker (2002), the standard
CEQ-LCH fails to explain the observed consumptioofifes because it does not capture
the changing behavior; the model of Gourinchas &k&a(2002) introducing realistic

labor income uncertainty seems to fit the obsetifedycle consumption profiles better.

The following chapters build on the article of Gochas & Parker (2002)
presented above. The aim is to analyze life-cyolesamption behavior of average Czech
household and to compare the results with the Ascasrconsumption behavior presented
in this chapter. Czech and American societies #ferent in many important aspects,
which could show also in the average life-cycleszonption profile.

Chapter 4 presents the Czech individual-level datdaousehold consumption and
income from the Household Budget Survey and intceduwall the key variables used later
in the analysis. Chapter 5 formally describes tbestruction of life-cycle consumption
and income profiles. It also presents the obtaiDeech life-cycle profiles, compares them
with the American profiles and then concludes widbustness checks. Chapter 6 at first
studies whether the obtained Czech consumptionlgsofre consistent with the CEQ-
LCH and with the model of consumption under incoumeertainty by Gourinchas &
Parker (2002). Afterwards, another approach isrtakgossible determinants of household
consumption predicted by different theories areemaknto account and different
specifications are estimated to identify which bé tpossible determinants empirically

affect consumption of the Czech households.
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4. Czech Data on Household Income and Consumption

In this chapter, Czech individual-level data on $ehold consumption and income
from the Household Budget Survey are introduceda@ajustment is described and the
measures of income and consumption that will bel tiseough the analysis are presented,
together with crucial household characteristicse Doal is to get a real insight into the
HBS data — it is necessary for proper understandirtye life-cycle profiles construction
that will be done in the next chapter and for farthnalysis of the Czech data coming in
Chapter 6.

4.1 Czech Household Budget Survey

The only Czech micro dataset linking household oom#tion to different
household characteristics is the Household Budgeieyof the Czech Statistical Office
(CZSOy*. Data from the HBS are used in many ways, for etanfor design and
evaluation of public social policies, or for intational comparison of consumption and
income. Data from HBS are also used to adjust dmswumer basket so that the measure of
consumer prices is up-to-date.

Every year, CZSO collects information about housdtuharacteristics, income,
expenses and consumption structure for the basigplsaconsisting of about 3000
households, with the characteristics correspontinthe structure of Czech society (the
main characteristics are economic activity of thead of household, age, occupation,
education, net money income, number of dependelaireh in the household, and pension
per person in the households of economically imactpensionersy. Moreover, a
supplementary set of about 400 households withrmim income was created, to provide
a more detailed look on the parts of populatiornt @ particularly sensitive to social

policies®’

% More detailed information can be obtained at Httwvw.czso.cz/csu/redakce.nsf/ilrodinne_ucty (aali
only in Czech).

% Since 2006, several types of households not cdveséore were introduced into the sample, such as
households of unemployed, households of pensiani#iniseeconomically active member or households
without economically active members.

3" These households are defined to live on at m@stiltiple of the subsistence minimum. These
households are included in the basic sample as @@yl their number is limited as the structuretef basic
sample mimics the structure of the society.
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To provide better understanding of the data strectit is useful to look at the
aggregate statistics about household income anduagotion expenditures, as they are
published by the CZSO every y&arThe statistics are reported based on several
indicators, such as the status of economic actiatye of the head of household, the
municipality size, or the income brackets. Key istats on household composition,
incomes and expenditures from the 2008 Househotth8uSurvey, reported for different

age groups (brackets of 10 years) are presentedhle 4.1.

In this thesis, the HBS data from years 2000-2008be used to analyze how the
consumption depends on household age, income &ed characteristics and what are the
preference parameters (discount rate, risk aversaminthe households. Life-cycle
consumption and income profiles of average housklwdl be constructed and analyzed in
the next chapter. Furthermore, household consumptitl be estimated using several
specifications, analyzing how the consumption ddpeon household characteristics, on
(various measures of) income, and on some othaablas (e.g. interest rate, wealth)
predicted by different consumption theories. Befareving to the analysis itself, the
following sections summarize the data adjustmergtimation samples, principal
consumption and income measures constructed frand#ta, and crucial household
characteristics.

At this point, it should be stressed that we areworking with panel data, but
rather with a pooled-cross section — the CZSO do¢secessarily observe one household
for more than one ye&r For the purpose of consumption and income armlgsid for
construction of life-cycle profiles, the HBS obsatiens from years 2000-2008 are pooled
together. All the consumption and income data areverted into 2005 prices, using CPI
basic indices published by the Czech Statisticdic®f(year 2005 = 100), see Table 4.2.
This gives the starting number of observations ketud1,516 — first column of Table 4.3
summarizes the number of households surveyed ih gaar. However, some of the

observations will be dropped; the data adjustmepteésented in the next section.

3 Czech Statistical Office presents only aggregdted from the Household Budget Survey. The stesisti
for 2008 HBS are available at http://www.czso.ca/2609edicniplan.nsf/engp/3001-09.

% In fact, if we are considering only our baselinengle, 25% of all observations are householdsvilat
observed for just one year. 80% of all the obsé@matare generated by households that stayed atfowrs
years in the HBS.
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Table 4.1 HBS 2008 - Household composition, incomasd expenditures

(annual averages per capita, CZK)

Households, Age of the head of household
total  |under29 | 30-39 | 40-49 | 50-59 | 60-69 | 702"
over
Households — weighted (from Microcensus) 2839 128 568 487 632 549 475
in sample 2839 149 659 564 718 455 295
Per household averages:

Members 2.29 1.94 3.06 3.09 2.09 1.74 1.52
economically active (without unemployed) | 1.03 1.09 1.36 1.61 1.44 0.53 0.07
dependent children 0.58 0.46 1.32 1.28 0.34 0.02 0.00
pensioners not working 0.52 0.01 0.03 0.05 0.19 1.16 1.44
other members 0.16 0.38 0.35 0.15 0.12 0.03 0.01

Equivalencies (OECD scale) 1.83 1.57 2.22 2.37 1.75 1.52 1.36

Equivalencies (EU scale) 1.58 1.38 1.81 1.95 1.53 1.37 1.26

GROSS MONEY INCOME, TOTAL 156 598 167742 141515 148448 196709 163962 122776
NET MONEY INCOME, TOTAL 137 497 144465 123218 127 654|164 675 151555 121538
Income from employment 77 464 95695 80974 88687 |118860 45559 5791
Income from self-employment 13227 12180 15010 18533 |15831 7619 886
Social income 36 755 17 363 16 087 9326 19945 89990 110577
Pensions 29 158 935 1802 3072 14967 86814 108632
Sickness benefits 2251 3977 3177 1758 2702 1886 115
Unemployment benefits 367 531 336 373 502 460 4
State social support benefits 4150 11039 10119 3203 1006 461 56
Other social income 829 881 654 920 768 369 1770
Other income 10051 19 227 11147 11110 |10038 8386 4284
including: income from sale of (im)movables 3477 8 865 3753 4846 [2480 3392 39
gifts from relatives 2724 5272 3311 2373 2555 1813 2683
GROSS MONEY EXPENDITURE, TOTAL 143 055 157500 132124 137163 174989 148152 111395
Income tax 7 545 9118 6410 7592 13763 5686 705
Health and social insurance 11556 14159 11888 13202 |18272 6722 533
NET MONEY EXPENDITURE, TOTAL 123 955 134223 113826 116369142955 135744 110157
by purpose:

A. Consumption expenditure 112 256 110239 100725 106740132771 123460 99737

B. Non-consumption expenditure 11698 23984 13101 9629 10185 12283 10421

by type of expenditure:

Food, beverages, public catering 28 895 26953 24185 27102 (33309 33199 30836

Other consumer goods 38 333 42 865 40544 38239 |42733 37963 24073

Services 41127 42 028 34709 39190 |48110 45773 41336

Payments and other expenditure 15 600 22377 14388 11838 |18803 18808 13912

INCOME IN KIND 7 200 12 936 7 815 5998 7 195 7117 6376
EXPENDITURE IN KIND 6244 3976 3185 3498 |8554 12495 7587
BALANCE ITEMS

Balance of deposits withdrawn and deposits made | -10 783 -14286 -6382 -9486 |[-17889 -12148 -8043
Balance of loans received and credits repaid -1622 5558 -2312  -1026 |-2816 -2225 -679

Source: Czech Statistical Office
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Table 4.2 CPI basic indices, (2005=100)

Year 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008

Annual average CPI 89.4 | 936 |954 | 955 |98.1 | 100.0|102.5 | 105.4(112.1

Source: Czech Statistical Office

Table 4.3 Samples used in the analysis, observat®ohy year of HBS

Year QgL EESEIS Sample A1 | Sample A2 | Sample A3
sample sample

2000 3,717 2,695 3,261 2,765 2,443

2001 3,710 2,752 3,328 2,811 2,501

2002 3,706 2,744 3,314 2,801 2,537

2003 3,515 2,610 3,044 2,674 2,370

2004 3,450 2,740 3,170 2,798 2,513

2005 3,436 2,703 3,138 2,788 2,423

2006 3,377 2,530 2,971 2,621 2,237

2007 3,334 2,476 2,908 2,578 2,199

2008 3,271 2,352 2,783 2,489 2,048

Total 31,516 23,602 27,917 24,325 21,271

Conditions that the households have to fulfill to &gy in the sample

12 months in the HBS v v Vv v

Age between 26-65 v Vv v

Income measures not in the N N

upper and lower 1%

Income measures not in the N

upper and lower 5%

4.2 Data Adjustment and Estimation Samples

This section describes how the original sampletaiabd by merging all the HBS
data from years 2000 -2008 - is adjusted to oltaénbaseline estimation sample used in
the upcoming analysis of life-cycle consumption.eTimethodology of Gourinchas &
Parker is followed where possible so that the tesoil the analysis could be compared
with the findings on American data.

Apart from introducing the baseline sample, somteriahtive samples are
presented, that will be used mainly in robustndsscks - these tests will be extremely

important as their role is to convince that the €@zeesult®’ are robust.

To obtain the baseline estimation sample, the Btsp is to eliminate all the
households that were not in the HBS for a whole y&a monthsf*. This is the case for

“0Which are quite different from the results obtainsing the American data — see Chapter 5.
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2,756 households, so the sample is down from tiggnat 31,516 observations to 28,760
observations.

Second, the approach of Gourinchas & Parker (2@02pplied in the sense that
most of the analysis is focused on working-lifeyprlefined to be between age 26 and 65.
Therefore only households of this &gare included in the baseline sample, meaning we
drop additional 4,435 observations (24,325 obsematare left). Households of age lower
than 26 or higher than 65 will be included in thenple only while doing some robustness
checks.

Last but not least, it is preferable to drop somgeovations being extreme in terms
of income. The measures of income - “labor incormed “broad income” - that will be
used in the analysis are presented in SectionTh8se two measures provide different
information about the household resources; we domamt the households to be extreme
in any of the two measures. Our suggestion is fmel¢he extremes in terms of the per
capita variabl€8. A percentile - 1% in the baseline cdseis chosen and households with
either measure of income in this (upper or loweg)ycpntile are dropped. Table 4.4
presents the “labor income” and the “broad inconsédtistics in per capita values,
identifying the 1% boundaries for each of these tweasureS. This approach has an
advantage that the results can be presented asalignelid for all households with
income not equal to some percents of extreme VAlUuEkerefore, we exclude from our

baseline sample all the households that have l@oome or broad income in the top or

“! This is done mainly as it is not clear whetherdh&a (consumption, income etc.) are reportedtaghfor
the period the household actually stayed in the HBSvhether the data are already adjusted fonthmber

of months in the survey (if lower than 12). Frore thata it seems that rather the first case holtierefore
the data would have to be adjusted before useh@stimber of observations with this problem is only
limited (compared to the whole sample), they a@pded instead. A potential problem can of courssear
steaming from the possibility that households calddp off the HBS early in a way that was nonrandom
However, we will work mainly with average valueglahe estimation sample is really large, so thectfbf
dropping these observations should be insignifiché results are to be presented as applicaltleetarhole
population in an only limited way anyway (this isline with what CZSO writes about the whole HBS —
even if the households are chosen in a way to septéhe population based on many characterigtiegata
obtained cannot be viewed directly as describiegwhole population).

“2 Referring to the age of the head of the houselsald;Section 4.4 for description of household
characteristics used in the analysis.

“3Which can be obtained for each household by digidhe income measures by a family size.

5% will be used as a robustness check (Sample A3).

> The percentiles are identified on the already stejili sample — taking only households with 12 moinths
the survey and with the head of the household a§egb (24,325 observations).

6 On the other hand, some outliers may persist. Werqbossibility would be to define outliers (prolyab
again in terms of per capita income measures)rimesstandard statistical software, and drop onlgehe
observations. However, the first approach is chdseits simplicity and clear interpretation.
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bottom 1%, which means we drop additional 723 afsg@mg’. This brings the baseline
sample down to 23,602 observations.

We do not drop households with other than male heaatrary to what Gourinchas

& Parker (2002) do — this should not cause any Iprob and our results should be more

general. See also Section 4.4.

Table 4.4 Income measures per capita, finding 1% peentile boundaries

Labor income
Basic statistics Percentile p\cla?::l:a?\'[ci)l]; Extreme observations
Observations 24325 | 1% 29495.09 4 smallest observations
Mean 101096.4 5% 39295.61 -20297.56
Std.deviation 50300.4| 10% 45227.57 -15074.93
25% 63670.86 -10370.97
-1476.36
50% 91181.2
4 largest observations
75% 128842.9 411454.9
90% 168709.5 420268.5
95% 194756.9 468227.5
99% 254912.8 501684
Broad income
Basic statistics Percentile Value (.)f Extreme observations
percentile
Observations 24325 | 1% 35923.94 4 smallest observations
Mean 107944.5 5% 43310.59 14046.39
Std.deviation 61450.77 10% 48615.82 17583
25% 67731.17 20433.84
21340.42
50% 96211
4 largest observations
75% 135134.9 1470306
90% 178060.2 1489056
95% 206808 1576950
99% 281245.. 1659024

Note: Sample A2 is used - taking only households with 12 months in the survey and with the head of the
household aged 26-65. See Section 4.3 for definitions of “labor income” and “broad income” (by
construction, the income measures can be negative in extreme cases). The per capita values refer to the
income measures divided by the family size. The highlighted values define the boundaries of the upper and
lower 1% of observations - households with either income measure in the lower/upper percentile are not
included in the baseline sample. See discussion in text.

" This means that 2.97% of observations are drogpedo being extreme in terms of income (as ab&ut 1
of observations is extreme in both income measures)
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To summarize, our baseline sample — which will Iseduduring most of the
analysis - includes households that spent twelvathsoin the HBS, who are aged 26-65
and who are not in the top or bottom 1% of eithesome measure. This brings our

baseline sample down from the original 31,516 olz@ns to 23,602 observations.

In the robustness checks, three alternative samyplebe used to analyze whether
the results are not dependent on the conditionkave specified for our baseline sample.
Sample Al expands the baseline sample to the wifelperiod®, while the conditions on
number of months in the HBS and on income stayuctted®, the sample has 27,917
observations. Sample A2 fulfills the condition ogeato be between 26-65 and the
condition on being 12 months in the HBS, but it s condition on income — no
households with extreme income values are omittezlsample has 24,325 observations.
Sample A3 is the same as the baseline sample icotidition on age and in the condition
on number of months in the HBS. Nevertheless, fliap the income condition more
strictly than the baseline case - all the househtildt have labor income or broad income
in the top or bottom 5% (instead of 1%) are exatu@ample A3 has 21,271 observations.

Table 4.3 summarizes the conditions that have td far different samples (the
baseline sample and the alternative ones), andpaés®ents how many observations come
from different HBS years in each sample.

“8 \We repeat that the baseline samples deals onfyheitiseholds aged 26-65 as it focuses just on the
working life. This age condition is relaxed for SaimAL, there are observations for households 4§e80
available in the HBS. However, the number of obatowns declines significantly as the age goes diowir®
or up to 90. Therefore, the average age-profilaswhil be constructed over the whole life-cyclestu be
taken as less reliable - especially for househwitls age close to 20 or for ages over 80 (in theesmwe, we
see just one observation for age 19; there aemat B observations for all other age-categories).

9 The condition on income stays unchanged in theesémat all the households that have labor incame o
broad income in the top or bottom 1% are excludée. critical levels of 1 percentile have of course
changed, as observations with age outside the d6t&&val are included in the sample.
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4.3 Measures of Consumption and Income

One measure of household consumption and two messirhousehold income
that will be used through the analysis are presemtehis section. The methodology of

Gourinchas & Parker is followed where possiblegltow future comparison of results.

Measure of consumption

As to the consumption measure, very detailed copfomstructure is available in
the HBS, going into the basic items. For the psepof our analysis, however, more
aggregated measures will be used. A starting pieirthe Classification of Individual
Consumption by Purpose (CZ - COICOP), which thedGzstatistical Office uses since
1997 and which is based on international standardshis classification, individual
expenditures are divided into thirteen categoraswhich twelve are for consumption
expenditures and the last one being expenditureslassified as consumption. The twelve
consumption categories are the following oftes

1. Food and non-alcoholic beverages; 2. Alcohodiedbages, tobacco; 3. Clothing
and footwear; 4. Housing, water, electricity, gad ather fuels; 5. Furnishing, household
equipment and routine household maintenance; Gtlti&a Transport; 8. Communication;
9. Recreation and culture; 10. Education; 11. Reatdas and hotels; 12. Miscellaneous
goods and services.

The category 13. - Non-consumption expendituresisbormainly of purchase or
(re)construction of dwelling. Some other items unldd are for example expenditures on
private entrepreneurship, gifts to relatives, pasds of stocks and bonds etc.

In the construction of the consumption measureptsc expenditure items are at
first aggregated into the thirteen categories nometl above. For this aggregation,
methodology from the last year considered, 200&plied for years 2000-2007, so that
the same item falls into the same category acribsheayears’. The starting measure of
household consumption expenditures is then theduhe twelve consumption categories,
which is called “total household consumption expemds” by the CZSO.

However, this is not yet the consumption measuaewhil be using in our analysis

- we need to get closer to the measure of Gourswéh®arker (2002) if the results from

0 On the top of these categories, the HBS providés also on consumption in kind; data on incomidrid
and expenditures in kind are provided as well. Aéensidering the incorporation of consumption iimdk
into the total consumption measure, we decidedandb so. Similarly, income in kind is not parttbé
income measure.

*! This is to deal with the changes in the HBS exiitares classification across years (these changes
concern mainly the basic first-level expenditutesis) in a consistent way.
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the Czech data are to be compared with the Ameno&s. Gourinchas & Parker (2002)
define their measure of consumption as total haaldelexpenditures less those on
education, medical care, and mortgage interest paignthey view the subtracted items as
investment or negative income shocks rather tharswoption (Gourinchas & Parker
(2002): 66).

Therefore, household expenditures on educationheadth (categories 10 and 6
from the COICOP-CZ, respectively) are subtracteanfthe total household consumption
expenditures described above. This gives the eseteasure of consumption to be used
in the analysis, which is referred to as “consumpex education ex health” or simply as
“household consumption” from this point on. Histaign of household consumption for the
baseline sample of 23,602 households is providédgare 4.1.

Figure 4.1 Household consumption distribution, badae sample
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Measures of income

Gourinchas & Parker define their measure of housetisposable labor income as
after-tax family income less Social Security paytsefess pension contributions, and less
after-tax asset and interest income. Furthermosethay do not include health and
education expenditures in their measure of consiompthese items have to be subtracted
from the measure of income as well (Gourinchas &&a(2002): 66-67).

As to the measures of income available in the HiR8,dataset contains detailed
information on household’s money income, allowing to distinguish income from
employment (for the whole household, or separafely different members of the
household?), income from self-employment, or different sowcef social income
(pensions, sickness benefits, unemployment benstase social support benefits). Other
types of income include among others capital incomsme from sale of (im)movables
and gifts from relatives. A special category of mpnncome consists of intertemporal

transfers, such as deposits withdrawn, loans redeiv hire purchase (leasing).

It is a question which of these components of hisoiskincome should be included
in the income measure used in the life-cycle pesficonstruction. To deal with the
problem, two different income measures are conwdicThe first one consists of labor
and social income only (income from employment,ome from self-employment and
social income), identifying components of incomépestable and certain to some extent.
The second measure adds all other sources of niooeye? (except for the income from
intertemporal transfers as specified above), wiidhe measure CZSO refers to as (gross)
total money income. Total household money incombeeiger described by this measure;
on the other hand, these extra components are ynw®tttime, uncertain and their effect
on household’s decisions (for example consumpticen be compleX. The second
measure includes significantly more extreme valgmeainly in the upside) than the first
measure and the standard error is therefore signifiy larger. However, for our baseline

sample, where the observations extreme in term$odfi income measures are not

2 For the head of the household, his wife (if fantilpe household) and for other members of the Humlde
3 Namely capital income (sales of bonds and statikiends etc.), sales of agricultural productiesaf
(im)movables, gifts from relatives, compensatiasf insurance companies, returned regulatory fesisl (
within the Czech health-care system), other sdigakfits, and other income — using the methodotddke
2008 HBS.

> Moreover, it can be questionable whether to incmafe all these other income sources directly fiméoone
time period when they occur (consider for exampt®ime from selling a house).
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included, the two income measures come much clasecan be seen in Figure 4.2 or in
Table 4.7.

Both income measures used in the analysis are thet income tax expenditures
and health and social (mandatory) insurance ar&asibd - to better catch household’s
disposable income. Furthermore, health and educatxpenditures have also been
subtracted (as they were from the consumption nmeasu obtain measures comparable to
those of Gourinchas & Parker (2002)

In the analysis, the first measure (net labor andial income, ex health and
education expenditures) will be taken as the hasglas it captures the more stable
components of household income. This measure wilkddled “labor income” from now
on. However, the results will be provided for tleeend income measure as well; it adds
some nontrivial information about total househatdaurces and represents a robustness
check. This second measure of income (which incuakber income sources) will be
referred to as “broad income”.

Histograms for the two household income measurfes the baseline sample of

23,602 households - are provided in Figure 4.2.

% Therefore, the household income measures caririgipie be negative. In fact, five households frira
original dataset (before adjusting for the extremeaacome, as described in section 4.2) have ldigoft
income” at negative values. However, as thesersatigei bottom 1% of the labor income measure, they a
dropped. After adjusting for extremes in income, thinima of both income measures are reasonablyeabo
zero, see Table 4.7.
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Figure 4.2 Labor income and broad income distributbn, baseline sample
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4.4 Household Characteristics

Based on the characteristics provided in the HBShdousehold is assigned age
group, birth cohort, education group, occupatiasugr region, interview year and a family
size measure. As these are the crucial househalgderistics that will be used through
the whole analysis, the following section preséiésmeasures and their construction.

All the characteristics are assigned based onntleennation HBS provides for the
head of the household. The head of household isifigak in the HBS as a male in
complete families, as a parent in incomplete fasi(with economically inactive children)
and as a person with the highest income in othgstyf families. This approach slightly
differs from the one undertaken by Gourinchas &kBar(2002), who use information
about the reference person to assign householdfevedit groups. However, they do so
only if the reference person is a male - if it iw@aman, information about spouse is used
and if the spouse does not exist (or the infornmatbout his characteristics are not
provided), the household is dropped. The samplei@chas & Parker (2002) use in their
analysis therefore misses a significant portiomnadiseholds (mainly incomplete families
with female heads). For this reason, the methogotdgGourinchas & Parker is not used
at this point and the HBS concept of the head ofbkbold is applied instead. Doing so, no
type of households is left out.

The age of household therefore refers to the agthefhead of household, as
reported in the HBS. Most of the time, only houddbaaged 26-65 will be taken into
account, as the analysis is focused mainly on &iwgilife of a household. This is in line
with what Gourinchas & Parker (2002) do. Apart frtime age measure, each household is
assigned also to a birth-cohort depending on tlae gebirth. This measure is constructed
simply as the difference of the year of the sur(@sing between 2000 and 2008) and of
the age of the househdfd This measure will be used to account for the doéffect (in
both income and consumption) later in the analydi® age structure of households in our
baseline sample of 23,602 observations is depiatedrigure 4.3. The number of
households of the same age ranges from 294 (ag® 658 (age 38). Therefore, we have
enough observations for each year to be able tsetat reliable average consumption and

income life-cycle profiles (which is done in Chapbg.

* This does not necessarily give a year of birtedit be plus minus a year), but it is the bestrinégion
available - the approach follows the one of Gouras& Parker (2002).
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Size of the household (family size) is constructesin a variable “number of
household members” stated in the HBS, which pravateaverage household size over the
given time period. For the purpose of this analyis provided averages are rounded to
whole numbers and all households with more thareBbers are reported to have a family

size of 8. Family-size structure of our baselin@gi® is summarized in Table 4.5.

The education category is constructed from the gadaided in the HBS in the
following way. At first, our sample is divided acding to the education level reported for
the head of the household. Contrary to the US aatly, the highest completed level of
education matterd The nine original categories used by the CSCrallapsed into three
major ones:Primary education or lower, Secondary education, and University. The
number of observations in each subgroup refleatsetiucation structure of the Czech
society, so the categor$econdary education has by far the largest content; for our
baseline sample, it is 20,117 out of 23,602 housishd@he number of observations in the
other categories is significantly smafférsuggesting that the results for these subgroups

should be taken as less reliable.

As to the occupation categories, occupation of lilead of the household is
provided in detail in the HBS. From these data,aggregate the occupations into the 11
basic categoriéd to reconstruct life-cycle consumption profiles fbouseholds with
different occupation. These categories are predemteTable 4.6, together with the
percents of observations from our baseline sangllied in each category. However, for
the construction of life-cycle profiles by occupetj ten categories are too metHrhis is
why the occupations are divided into four main gjpesee third column of Table 4.6.

For life-cycle profile constructions by educatior¢apation groups, the
observations in each category have to be well disgeby the age of the household. As to
the education, this holds fortunately even for Bremary education category and for the
University category - using the sample of 2000-2088BS allows us to obtain enough

observations for each age/education combinationtantbnstruct life cycle income and

*" E.g. a person reported Smsme High School in the US dataset would have been reportetasary
education. The same goes for ti8sme College category, which is included in Cze8bcondary education
category.

%8 For the baseline sample, the numbers are eq@@and 2,658 households for Primary education and
University, respectively.

*These categories are defined by the Czech Stafi€ifice, following the guidelines of EUROSTAT.

® There must be enough observations for each agegation combination.

® plus Army - it does not really fit in any of theuf categories, so it is kept aside. However, agethre too
few observations in the Army category, life-cyctefiles will not be constructed for it.

38



consumption profiles for the different educatiortegaries. The profiles’ construction
procedure and results obtained are presented imdakesection. Life-cycle profiles will
also be constructed for different occupational gaties, so the same rule — enough
observations for each age/category combinationstd&aold. This is ensured by using the
four occupation types instead of the original 1@upation categories, as was explained
above.

The same exercise could easily be done for diffeggographic categories or
categories with respect to the size of municipaiitywhich the household lives etc.
However, this text will only focus on the overatinsumption/income profiles and on the

profiles with respect to education and occupataegories.

Figure 4.3 Age structure of households, baselinersple
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Table 4.5 Family-size structure, baseline sample

Family size | Number of observations| % of the baseline sample
1 3,470 14.70

2 7,139 30.25

3 5,050 21.40

4 6,464 27.39

5 1,243 5.27

6 178 0.75

7 43 0.18

8 or more 15 0.06

Total 23,602 100.00

Table 4.6 Occupation of the head of household, bdse sample

Occupation categories % of  the | Occupation category
baseline sample| type

01 Legislators, senior officials and managers 3.2 A. Managerial,

02 Professionals 6.5 Professionals

03 Technicians and associate professionals 13.7

04 Clerks 12.1 B. Technicians, Sales,

05 Service workers and shop and market 6.0 Administration

sales workers :

06 Skilled agricultural and fishery workers 4.8

07 Craft and related trades workers 25.0 C. Production, Craft,

08 Plant and machine operators and 126 Operators

assemblers '

09 Elementary occupations 4.5 D. Unskilled

00 The_head pf household not economlcallyll_O economically inactive

active (including unemployed)

10 Armed forces 0.5

Total number of households 23,602
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Table 4.7 Key variables summary, baseline sample

Variable Observationy Mean Std. Deviation Min Max
Household consumption23602 231349.9107562.5 33042.9831169968
Labor income 23602 254273,416278.9 30392.2| 1244460
Broad income 23602 267974821769 36245.86 1263596
Age of the household 23602 44.548110.63171 26 65

Size of the household 23602 2.815778205875 1 8

Table 4.7 summarizes the all the key variablesttierbaseline sample of 23,602

observations — consumption measure, the two incoeasures (labor income and broad

income) and key household characteristics.

In the next chapter, the HBS data presented hdtdeaviused to construct average

Czech consumption and income life-cycle profileseJe profiles are then compared with

the profiles obtained by Gourinchas & Parker (20@2)American data and the results are

interpreted.
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5. Czech Consumption and Income Life-cycle Profiles

The construction methodology of life-cycle consuimptand income profiles is
formally described at the beginning of this chapt&fterwards, the obtained Czech
average life-cycle profiles are presented and thleaipe is compared with the American
profiles. The Czech life-cycle profiles by educatiand by occupation of the households
are also introduced. The chapter continues witHagxipg how the different adjustment
steps affect the shape of the life-cycle profilRebustness checks are overviewed at the

end of this chapter.
5.1 Profile Construction Methodology

The construction of Czech life-cycle profiles folle very closely the method used
by Gourinchas & Parker (2002). The Czech life-cymiefiles that will be presented in the
Section 5.2 are already adjusted for the changiugéhold size over the life cycle, for the
cohort effects, for the year-of the-survey effents for whether the household is retired or
not. The adjustment is done for that the profilegtare only the intertemporal substitution
parameters (discount rate, risk aversion) andaherlincome uncertainty, as these are the
crucial parameters we are interested in. This @egiresents the construction methodology

in detail.

Life-cycle consumption profile

The empirical specification that will be developedthis section stems from the
model of life-cycle consumption under uncertaintggented in Chapter 2. Gourinchas &
Parker (2002) at first define the marginal utiltfyhousehold/ at aget in the following

way.
Aie = v(Z;)CF (4.1)

Using the Euler equation (3.10), and defining as a multiplicative innovation to

the marginal utility of wealth, they obtain that

1

Aip = ﬁ_R

Aie-1Mie (42)
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By iterating backwards and substituting for conption, consumption of

household of aget, 27 <t > 65, can be written

v(Zi) e (t-26) t ~1
Cie = (—) R To (| [ ) cacPas (43)
v(Zi26) iy
Effect of household characteristics (in this madiescribed only by varying family
size) on consumption are captured by the first téFlme second term is the change in

marginal utility depending on interest rate, distodactor and on the intertemporal
elasticity of substitutioﬂ/p. The third term captures the effect of uncertaiatyd

precautionary savings up to the agm household consumption. The last two termscefle
differences between initial cash on hand and ing&manent income component across

households, respectively (Gourinchas & Parker (2082-63).

After developing equation (4.3), Gourinchas & Park002) make a few further
assumptions. At first, the classical multiplicatiseeasurement error in consumption is
assumed. Secondly, time (year of the survey) effad multiplicatively included as year-
specific factors influence average household compsiom in practice. Third, variation of
income profiles across cohorts is allowed for, lsguming that the household’s initial
wealth partially depends on the colidrt the remaining variation in initial wealth is
assumed to be idiosyncratic. This is formally déwyedecomposing the initial permanent
component of incomeP§, in equation (4.3)) into a cohort effef2"°" and an individual
componen®; .

Under these assumptions, and denoting the yeaneosurvey as and observed
household consumption in the surveyCas;, equation (4.3) can be in logarithm written

as:

t

- v(Z;
In Citr — 1/,0 ln( ( l.t) > + ]_/p E26 In (IBR)t—26 1_[ m—ll + lnpzcghort
- v(Zi26) =27

+ €T+€i (44)

%2 Gourinchas & Parker (2002) define cohort as abigbe born in the same year. Assuming that different
initial wealth of the households depends partiaitythe household’s cohort means that the cohoraffant
only the distance between the life-cycle profilest the shape of the life-cycle profile itself. Smetion 3.3
for argumentation why Gourinchas & Parker (2003usidfor the cohort effect.
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The first term in equation (4.4) represents theotfof household characteristics
(family size) on consumption. The second term & pufunction of age that describes the
effect of intertemporal substitution and labor im@ uncertainty (which affects
precautionary savings) on consumption. The thirchteeflects the effect of cohort. The
fourth term ¢, , represents the time (year of the survey) effectansumption. The error
term,¢;, captures both variation in household’s initiainditions (cash on hand,e;

individual permanent income componéyi,) and the classical measurement error.

The empirical specification used in the life-cypi®files construction is based on
equation (4.4). Household characteristic (famie$i age variable, cohort variable, year of
the HBS variable, and a retirement indicator vde&tare included among the explanatory
variables to capture the effects described above.

However, it is impossible to include the year @d3%ldirectly into the regression
together with the age and cohort variable#\n assumption of Gourinchas & Parker
(2002) that time (year of the survey) effects ane tb the state of regional economy only
is followed. As it was the case for the regressiom American data, regional
unemployment rates are included into the regressiomapture these time effetts

Equation (4.3) therefore transforms into followimmpirical specification:

InC; = fim, + a;m, + bimy + u;m, + Ret;ms + & (4.5)

wheref; is a complete set of family-size dummies (exceetrttedian family size - equal to
2 - dummy),a; is a complete set of age dummibgjs a complete set of cohort dummies
(less the middle cohort, which is 1959 in our casg)s a region average unemployment
rate in yearr, Ret; is a dummy variable equal to one for retired hbot#s. The error term
captures all the individual effects.

The regression equation (4.5) is estimated forbaseline sample of 23,602 Czech
households. Following the procedure of GourinchaBagker (2002), we then reconstruct
household-level consumption that is uncontaminétedohort and time effects and from
which the within-age variation on family size isneved, using the estimated coefficients

from equation (4.5):

% To correct for the households that retire befgre 85 as equation (4.3) describes household behavio
during working life only.

% By construction of the variables (see Section,3t3$ would lead to perfect multicollinearity.

® The data on Czech regional unemployment ratetaliem from the database of Czech Ministry of Labor
and Social Affairs, available at http://portal. mg=/sz/stat/nz/mes. Yearly averages are reconsttiicim
monthly data and they are assigned to househofutendéng on region they live in (which can be idfedi
from the data).
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In Ci = ftﬁl + aiﬁz + ﬁﬁ'4 + éi (46)

The equation therefore defines the actual hous&halonsumption in case the
household would be born in the middle cohort (y&869), would face the average
unemployment rafe, would not be retired and would have the typicgé-dependent
family sizef;. This last measure is reconstructed from the dataaverage age-dependent
family size is equal to 2 for households aged 26 2n equal to 3 for household age 28-
30, equal to 4 for household aged 31-49 and equalfor households with a head older
than 49.

Average age-profiles of consumption could then bestructed by averaging the
consumption defined by equation (4.6) across hadstof the same age:

InC, = fft; + aft, + iift, (4.7)

However, this consumption would still reflect thgpital age-dependent family
size. Therefore, a profile of per-household-eq@malconsumption is generated instead.
We use the methodology of Gourinchas & Parker (2001 replace the typical age-
dependent family sizef, , in equation (4.6) by the sample average famiitg,§6 , for

each household. Only after doing so, we averagesa@il the households of the same age:
In Ca, per—household—equivalent = fﬁl + aﬁz + ﬂﬁ'4 (4-8)

The per-household-equivalent consumption measare &€quation (4.8) is the one
we use when displaying the constructed life-cyadastmption profiles. The results are
only converted back to Czech crowns by taking an poaential
of (InCq, per—nousenola—equivatent)- W€ report these profiles that are adjusted for
changing family-size, effect of cohort, and theryeBHBS, as equation (4.4) shows that
after controlling for all these effects, the restprofiles should reflect only consumer
preferences (discount rate and risk aversion) awertainty of future incomes — and these

are the parameters of main interest.

® This average is equal to 3.15 and therefore inded down to 3, as the coefficients estimated from
equation (4.5) can be applied on a family size dadihto whole numbers only.
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Life-cycle income profile

The income profiles are reconstructed in a simitay. We take logarithm of our
baseline income measfifewhich is labor income; the process will be repdafor the
broad income as a robustness check. Adjustmentdioort effects, time effects (year of
HBS)*® and for the variation in family size is done, eémactly the same way as for
consumption. Per-household-equivalent labor incasneonstructed by applying average
household size to all households. The labor incm@articular age is then obtained by
averaging the data across households of the saenél' g life-cycle labor income profiles
are to be displayed in CZK rather than in logaritlsm the results are converted back by

taking an exponential.
Life-cycle profiles for different educational/occumtional groups

When constructing the life-cycle profiles separatébr different educational
groups, interaction terms between education dummnes age dummies, and education
dummies and the retirement status dummy are addedquation (4.5). Besides that, the
procedure is analogous to the one described above.

Life-cycle consumption and income profiles for diént occupational groups are

constructed in the same way.

To summarize, the Czech life-cycle consumption ammbme profiles that are
presented in the next section are already adjdstetthe changing household size over the
life cycle, for the effect of cohort, for the effeaf the year of the HBS survey, and for
whether the household is retired or not. It is img@at to realize this fact for a correct
interpretation of the profiles — see also the disan in Section 5.2 related to Figure 5.5.
These adjusted profiles should reflect only houkBtaliscount rate, risk aversion and

labor income uncertainty, which are the parameterare interested in.

®” See Section 3.3 for definitions of different ina@measures.
% Again by using the regional unemployment rateprasy.
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5.2 Life-cycle Consumption and Income Profiles

The life-cycle consumption and income profiles d¢omded using 23,602
observation® from the Czech Household Budget Survey (years -Z00®) are depicted
in Figure 5.1. Both income and consumption profaées increasing over the whole life-
cycle, after correcting for the changing houselsit@ over the life cycle, for the effect of
cohort, for the effect of year of the HBS surveyd &r whether the household is retired or
not. These profiles therefore reflect only housdhaokertemporal preferences (discount
rate, risk aversion) and labor income uncertaintpere is no hump-shape in the
consumption profile or in the income life-cycle ple compared to what was observed by
Gourinchas & Parker (2002) on American data (compagure 5.1 with Figure 3.1).

Figure 5.1 Household consumption and income over ¢hife cycle
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The shape of the consumption profile is less dranthan the one of the income
profile. For that the life-cycle development of samption is visible in more detail, we
depict the consumption profile alone, in Figure.3t2even seems that the consumption
profile could be well approximated by a profiledarly increasing over the whole life-
cycle, which is what the CEQ-LCH would predict. Ttiscussion whether the obtained

consumption profile is consistent with the CEQ-L@hbdel is done in Section 6.1.

% Our baseline sample.
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However, it also seems that there could be a bmggbkoint around age 50 of the
households. This alternative hypothesis comes fatgo Figure 5.2 — it seems that while
the development of consumption seems to be alnmostrl for households under 50 (or
maybe for households aged 29-50), the developnfesarsumption is much less obvious

later in life’®.

Figure 5.2 Household consumption over the life cyel
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The development of the household (labor) income twe life cycle is less stable,
compared to consumption. It seems that the incomfg could not be represented by a
profile linearly increasing over the whole life-égcit may be possible for a life-cycle
period under age 45 of the household. Later in tlie household income increases much
faster (a difference of CZK 235 000 between houkishaged 65 and 45, compared to the
difference of CZK 108 000 between households adedrd 26), and the development
does not seem to be linear. For several years gireg¢he age 65, the income profile is

concave - growth of the labor income slows down.

0|t seems that the consumption profile is thendasing also linearly, but with a different timermethan
before 50. Or, the profile could be increasing exially for a while, developing into a concavasé
later, which would to some extent correspond with development of the income profile.
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As to the relative position of the consumption ammbme profiles, the consumption
tracks labor income for the first twenty yearsitd | until approximately the age 45. The
result that consumption tracks income early in igesimilar to the one obtained by
Gourinchas & Parker (2002) using American data;thesfitted consumption profile and
the income profile in Panel A of Figure 8:4However, the Czech consumption profile
follows the income profile for much longer - foretmerican case, the tracking (using the
fitted consumption profile) occurs only up to tlgea5 of the households.

A break-point seems to occur around the age 4thefhouseholds, where the
average income profile starts to rise significardlyove the consumption profile; the
differential widens as we move to higher houselagd. For some period, development of
the consumption profile itself looks to stay unafpah even after the age 45; the shape of
the profile seems to change only after age 50@hthuseholds (see discussion above).

What is remarkable, the timing of this breakingmpon Czech data (age 45 of the
households) corresponds almost exactly to the pé#ke American consumption profile.
According to Gourinchas & Parker (2002), this peekonsumption approximately signals
a turning point in household behavior — the houkihdeing buffer-stocks agents before,
start to behave more like CEQ-LCH model predictd bagin to accumulate wealth for
retiremenf?.

Therefore, even if the shape of the Czech and Amaerilife-cycle profiles is
different at first sight, the message can be simidso the Czech households start to
accumulate wealth for retirement at approximatély age of 45, only in this case the
wealth is accumulated thanks to income increasastef than consumption (not due to a
drop in consumption, which is what occurs in the elitan case). See Section 6.1 for
detailed interpretation of results in the conteixth®e Gourinchas & Parker (2002) model
and in the context of the CEQ-LCH model.

L We look at the fitted American consumption profégher than at the empirical one; the latter dikeve
the income profile early in life (however, only dizedata misreporting, according to Gourinchas &Ea
(2002) - see discussion in Section 3.3). Fortugiateseems that the income misreporting earlyfais not
a problem for Czech data, at least when lookirthetverage profiles.

2 See Section 3.4 for the discussion of these twin fite-cycle phases, as they were identified by
Gourinchas & Parker (2002).
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Life-cycle profiles for different educational/occumtional groups

Apart from constructing average life-cycle prdiileagether for the whole baseline
sample, the life-cycle profiles are also constrdctseparately for different
educational/occupational grodpsBy doing so, we allow different subgroups of our
sample to have distinct preferences (e.qg. discaiat risk aversion), which is important if
these are really not unique across the whole ptipola

Life-cycle consumption and income profiles for bkebolds with different
education level are depicted in Figure 5.3. Thefilerdor households with secondary
education does not differ significantly from theeoall results presented above, as a big
majority of households in our baseline sample hhigelevel of educatioff. The life-cycle
profiles for households with primary or universiéxel education are noisier and should
be taken as less reliable, due to lower number lifevations in these categories.

However, some general patterns can still be distsiged.

Figure 5.3 Household consumption and income over ¢hlife cycle, by education
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3 As they are presented in Section 4.4.
" More than 20,000 observations out of 23,602. Smtich 4.4 for exact number of observation in each
subgroup.
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In both cases, consumption still tracks incomdyen life; however, the shape of
the profiles is further from being linear even ihist life-period, compared to the
households with secondary education. Moreoverbtbeaking-point where income starts to
increase significantly above consumption occurdifferent ages. For the secondary
education, the age of 45 is the turning pGinwhile it occurs a little earlier for households
with primary education and significantly later (anol age 50 of the households) for the
households with university-level education.

According to what intuition predicts, the life-dgqorofiles of different educational
subgroups are also shifted vertically. Householdls primary education have lower initial
level of income/consumption compared to those wébondary education, and also their
income and consumption at retirement (age 65) weto On the other hand, life cycle
profiles of households with university-level educatlie above the profiles of households
with secondary education (and therefore also altbese with primary education). The
relative effect of age on income/consumption isrd¢fee the most important for
households with primary-level education; for thesansumption at age 65 is at 306% of
the consumption at age 26. For the two other grotnis ratio is almost the same — 226%
for the households with secondary education and®&2® the households with university-

level education.

As to the life-cycle consumption and income petilby different occupation
categories, they are depicted in Figure 5.4. Tlaeeerelatively less observations in the
Managerial & Professionals category and in the Wieskeconomically inactive category,
which is why the profiles for these subgroups ansier.

Otherwise, the results seem to be consistent whht we found for different
educational groups. The profiles are verticallyfteli in the sense that the life-cycle
profiles (both income and consumption) of more ijeal types of occupations lie above
the profiles of less-qualified occupations. Exclptthe Unskilled/economically inactive
category, consumption tracks income early in M&h a turning point (age after which
income rises above consumption) slightly differifis to the Unskilled/economically
inactive category, consumption profile lies abdwve income profile until about the age 45
of the household; the more standard pattern ofmm&cbeing above consumption is reached
only after that. This result is possible, as owoime measure describes only the labor

5 See the discussion for the overall profiles above.
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income and the social incofigother sources of income (gifts from relativesrs etc.)
are not included. Plus, it is a question whethenskbolds in Unskilled/economically
inactive category report all their “unofficial ine@” (coming from shadow economy) to
the HBS. This source of income is probably moredrtgmt for this category, relatively to
the other types of occupations. Therefore, therteddancome may underestimate the true
household income for this category.

Figure 5.4 Household consumption and income over ¢hife cycle, by occupation
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8 See the definitions of different income measuneSection 4.3.
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Life-cycle profiles — different steps of adjustment

Section 6.1 presents the Czech consumption andneqwofiles in the context of
the model of life-cycle consumption under incomearntainty developed by Gourinchas &
Parker (2002). For their interpretation, it is imgamt to understand well what kind of
profiles we are presenting.

As it has been emphasized in Section 5.1 alrethaylife-cycle consumption and
income profiles - both American ones presenteddatiBn 3.3 and Czech ones presented
in this section - are already adjusted for the ghanhousehold size over the life cycle, for
the effect of cohort, for effect of the year of thervey, and for whether the household is
retired or not. This is because the adjusted m®fdhould reflect only the preference and

uncertainty parameters that are of main interest.

In line with the intuition, the original householifie-cycle profiles (without any
adjustments) are hump-shaped for both the Czechttendmerican data. Therefore, the
difference between the Czech and American dataldhmiunderstood in a way that the
American profiles stay hump-shaped even after sidgidor all of the effects mentioned
above. Contrary to that, the Czech life-cycle pesfibecome steadily increasing over the
whole life-cycle.

To illustrate how the profiles should be understoBadjure 5.5 is provided. It
depicts the life-cycle consumption and income pesfifor different steps of adjustment
(using the baseline samplé)Panel A shows the original life-cycle profilesitfvout any
adjustment) that are constructed from the HBS guri?anel B shows the original profiles
after controlling for whether each household isreet or not (profiles as if none of the
households was retired). This adjustment alreagyesviout some of the original hump-
shape. Panel C adjusts the profiles further, bytrotimg for the year of the HBS
However, the profiles in Panel B and Panel C areiaily the same, suggesting that year
of the HBS does not have significant effect onakerage profiles. Going from Panel C to
Panel D, the profiles are adjusted for cohort ¢ffe®oing so, some additional variation is

removed from the profiles. However, the profilesRanel D are still not adjusted for

" Formally, each step means including the relevariaible in the equation (4.5) and then construdtieg
life-cycle profiles analogously to what was presénin Section 5.1.

8 As explained in Section 5.1, regional annual urleympent rates are used as the proxy for the yetreof
HBS in the profiles construction. The profiles iarfel C show the households as if there were fabtiag
average unemployment (8.51%). By doing so, thecetiethe HBS year is eliminated.

" For the fact that households were born in diffeserars, assuming that birth cohort affects initiaklth.
See the discussion about the cohort effect in @e&i3.
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varying family size over the life-cycle. Only where control for the changing household
size, by depicting the profiles as if all the hduslds had family-size equal to three, the

adjusted life cycle profiles are obtained; they@epicted in Panel E.

Figure 5.5 Household consumption and income life-cle profiles:
Different adjustment steps
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The adjusted profiles in Panel E are the houseboltisumption and life-cycle
profiles we have presented in this chapter. All tigeires in this chapter refer to the
adjusted life-cycle profiles — the ones that areéamled from the original profiles by
controlling for all the effects mentioned ab8eThese adjusted profiles can be used to
analyze household life-cycle consumption behawniaerms of discount rate, risk aversion

and effect of income uncertainty.

5.3 Robustness checks

In this section, the robustness of our resultsveuated — we study whether the
life-cycle profiles change if some of the condisame have applied are modified.

At first the life-cycle profiles are constructedtwithe income measure changed
(using the broad income measure instead of the labomé), the profiles are depicted in
Figure 5.6. As the broad income measure captureslahor income plus some other
sources of money income, the result that the bhoeoime profile lays slightly above the
labor income profile is not surprising. Otherwislee shapes of the two profiles do not
differ significantly.

Secondly, the estimation samples are altered ttyamavhether the constructed
life-cycle profiles are not dependent on the caoddg we have specified for our baseline
sample. Figure 5.7 shows the life-cycle profilestfe whole life, not just for the working-
life (Sample Al is usef It can be seen that the profiles for households af the
working life are consistent with what has been tbéor household aged 26-35. Average
adjusted income for age 19 and 90 seems to befdieogeneral trend, but the results
should not be taken too seriously, due to the lamlmer of observations for this particular
age.

Two additional figures show how the profiles chamgeen the condition on income
- omitting households with extreme values - is rfiedi Figure 5.8 presents the profiles
when the income condition is completely relaxedn{fle@ A2 is used), while Figure 5.9
depicts the case when it becomes stfi¢téBample A3 is used). Relaxing the income

condition changes the life-cycle profiles only tonanimum extent. Dropping more

8 Therefore, they depict average life-cycle consimmpand income for households as if they were not
retired, as if they were born in the middle cohastjf they would face average unemployment, arifitasy
had household size equal to three.

8. The different income measures are presented iticBet. 3.

8The alternative samples A1-A3 are described iniGedt2.

8 All the households that have labor income or brieadme in the top or bottom 5% (instead of 1% used
for the baseline sample) are excluded.
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important portion of observation does not changer#lative position of the income and
consumption profile. The obtained life-cycle prefilare only more flat than the ones of
the baseline sample — consumption and income psofdy above the baseline profiles
early in life and move slightly below them lateriiie.

Last but not least, we study whether the life-cymlefiles that we have obtained
are time-invariant. This is done by reconstructing profiles using two subsets from our
baseline sample. Average life-cycle profiles cardtrd using only observations from
years 2000-2003 of the HBS are depicted in Figui®.50n the other hand, Figure 5.11
shows the profiles constructed using only obsemwnatifor years 2005-2008 of the survey.
It can be seen that the general pattern identdiethe overall sample holds for both time-
subsamples - the profiles are always increasingswoption more-or-less tracks income
early in life, and the income profile raises abtive consumption profile around the age 45
of the households. Small difference to be mentioisethat consumption and income
profile starts at lower levels for 2005-2008 obs¢ions. Also, consumption profile seems
to be closer to the income profile for age 45-5%hef households if the observations from
2005-2008 HBS are used, compared to observations years 2000-2004. Furthermore,
income profile is above the consumption profile fioe households around age 30, when
we look at the second sample. This could be patinttonnected to the fast growth of
mortgages in the Czech Republic. The mortgagesfter taken by households of this age
and as the expenses on housing and the repaynights mortgages are not considered as
consumption expenditures, they are not visiblehn consumption profile; however, they
still have to be financed from the reported incBme

Overall, it seems that the constructed Czech lfdecincome and consumption

profiles are robust to changing income measured@mdrying estimation samples.

8t is true that mean of the loans on housing takehouseholds aged 30-40 increases significamtiyéen
years 2000-2003 and 2005-2008. So did the staretand but this would not be seen in the averade. da
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Figure 5.6 Household consumption and income over ¢hife cycle:
2 different income measures, baseline sample
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Figure 5.7 Household consumption and income over ¢hife cycle:
Extending to the whole life-cycle, Sample Al
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Figure 5.8 Household consumption and income over ¢hife cycle
No income condition (not omitting any extreme incora values), Sample A2
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Figure 5.9 Household consumption and income over ¢hife cycle
Stricter income condition (income not in the uppernd lower 5%), Sample A3
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Figure 5.10 Household consumption and income ovene life cycle
Using only years of HBS 2000-2003, baseline samyl®,801 observations)
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Figure 5.11 Household consumption and income ovehne life cycle
Using only years of HBS 2005-2008, baseline samfl®),801 observations)
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6. Czech Evidence on Life-cycle Consumption in the

Context of Different Consumption Models

In this chapter, the Czech consumption and incdifeecycle profiles are
interpreted within the framework of the Gourincl&a$arker (2002) model of life-cycle
consumption under income uncertainty and withinfthenework of the CEQ-LCH model.
Moreover, the empirical determinants of househadscamption are identified from the
data — variables suggested by different consumptimories are used as potential
explanatory variables. The chapter concludes witggesting some more topics for
research concerning life-cycle consumption usimgGzech individual-level data from the
HBS.

6.1 CEQ-LCH Model vs. the Model of Life-cycle Consu  mption under Income
Uncertainty

This section analyzes the Czech life-cycle prefilethe context of the Gourinchas
& Parker (2002) model of consumption under incomeeutainty and in the context of the
CEQ-LCH model. The aim is to use the models totegpret the life-cycle consumption
and savings behavior of the households.

6.1.1 Compatibility with the Certainty-equivalent Life-cycle Hypothesis Model

Compatibility with the standard CEQ-LCH model isalyzed at first. This model
describes a situation with no uncertainty aboutskbold’'s future labor income. The
predictions of the model are that in the situattbmo uncertainty and after controlling for
individual household characteristics, the growtltafisumption has to be constant over the
whole working-life. To put it otherwise, consumgptiprofile should be independent on the
income profile. See also Section 3.4 for discussiaihe CEQ-LCH model predictions.

At first sight, Czech life-cycle consumption ptefiseems to be more consistent
with the CEQ-LCH model than the American profileE@-LCH predicts the adjusted
consumption profil® to be flat and the Czech average consumption lprégbks like
approximately flat at the first sight (contraryttee US profile). However, if we look at the
Czech average life-cycle consumption profile in endetail and study the first differences

8 Controlling for varying household characteristisgr the life-cycle
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in average consumption - that are supposed to hetaat under the CEQ-LCH model (see
equation 3.15) - we can reject the hypothesis nsamption growing constantly.
Furthermore, if we look at the relative positiorfstioe Czech consumption and
income profile, it reveals that households do rmtrdw against their future income early
in life, contrary to what the CEQ-LCH would pred{gt the situation of no labor-income
uncertainty). Plus, Section 6.2 reveals that incalmes significantly affect consumption.
The observed pattern that household consumpti@kgramcome early in life and the fact
that income determines consumption can be explamedly one way within the context
of the CEQ-LCH model - there are as strict creditstraints that the households simply

cannot borrow against future income.

To summarize, even if the Czech life-cycle constiomp profile seems to be
relatively consistent with the CEQ-LCH model asfisight, the obtained Czech profiles
can be interpreted in the context of the model aflye believe that strict credit

constraints prevent households form borrowing earlife.

6.1.2 Compatibility with the Model of Life-cycle Casumption under Income
Uncertainty by Gourinchas & Parker (2002)

We have shown in Section 3.4 that the model of fBobas and Parker can
produce both the life-cycle consumption profilesttlare hump-shaped and life-cycle
profiles that are flat. The parameters that deteenthe shape of the adjusted profiles are
mainly uncertainty of future labor income, risk-ssien and discount rdte The last
mentioned parameter is probably the most impoitatite sense that a small change in the
discount factofy can change the shape of the consumption prafjtefieantly, all other

parameters kept unchanged — see also the discustated to Figure 3.4.
Estimation of the Gourinchas & Parker (2002) modet impossible for Czech data

The optimal way to evaluate the model of Gourinchdzarker (2002) on how well
it can explain the Czech evidence would be to edgerthe model’s parameters, reconstruct
a fitted consumption profile and then compare ttied profile with the Czech empirical

consumption profile (obtained from the HBS datapfdstunately, the two-step Method of

% This stems from equation (4.4).
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Simulated Moments that Gourinchas & Parker (2002gduto estimate the model
parameters on American data cannot be foll§Wwed

The problem can be stated as that there is notgbnmfiormation to estimate the
first-stage parameters. Estimation of the groseratx interest rateg, is the smallest
problem, as it can be estimated for example froenaterage real return on Czech 5-year
government bonds over the period of 2000-2008 (wlscequal to 4.0788). However,
there is no information in the HBS on the liquidalik of the households, so the meéan
and standard deviatian,,, of the initial distribution of liquid assets ateag6 cannot be
calculated. Moreover, the parameters that defiedahor income uncertainty (the variance
of the shock to the permanent income compongfitthe probability that the transitory
shocksU, would take value Op, and the variance of the transitory shogk) cannot be
estimated. In the HBS, the vast majority of houstsh@re observed for less than four
years, which is too short to make more generalestants about long-term income
dynamics and the income uncertainty. Unfortunatilgre is no survey focused on income
dynamics in the Czech Republic, so the solutiorGotirinchas & Parker (2002) - who
estimated the parameters using the American Pdadl ®n Income Dynamics instead of
using the CEX Survey - cannot be followed to ovaredhis problem.

Therefore, the parameters of main interest - distdactorg (from which the
discount rate would be calculated) and the coefficiof risk aversiorp — cannot be

estimated for the Czech data.

Reasons behind different shapes of Czech and USh€ycle consumption profiles
However, we can still try to interpret the Czeefdence on life-cycle consumption
by comparing the Czech life-cycle profiles (presenin Chapter 5) to the American
profiles (presented in Chapter 3). We will go thgbuthree main explanations that the
model of Gourinchas & Parker (2002) offers conaggnwhy the Czech consumption
profile can have shape different from the US peofAfter that, we will identify whether
the changing household behavior identified on Aparidata can be used to explain the

shape of the Czech life-cycle consumption profile.

8" The method was explained in Section 3.4.
88 Using data from the public database ARAD (which is a part of the Czech National Bank's information
service). See www.cnb.cz/cs/statistika/ARAD1.
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We have already presented the parameters thatt affecshape of the adjusted
profiles according to the Gourinchas & Parker (2002del — these are especially discount
rate, risk-aversion rate and uncertainty of fuinmmes.

First result to be highlighted from the comparatianalysis of the Czech and
American consumption profiles is that the averaije-dycle income profile§ are
significantly different for Czech and American hehbslds. Again, the difference between
the Czech and American data should be understo@dway that the American profiles
stay hump-shaped even after the adjustment, wihdeotiginal hump-shape in the Czech
data disappears when controlling for all the abmentioned effects. The fact that the
adjusted Czech life-cycle income profile increasesr the whole working-life period is
for sure at least partially behind the result that Czech consumption profile is not hump-
shaped either. The model of Gourinchas & Parke®dZp@an potentially produce concave
average consumption profiles, but only given thatihcome profiles are hump-shaped as
well (Gourinchas & Parker (2002): 49). What exacaHlycausing this difference between
adjusted Czech and American life-cycle income pesfis not clear from the analysis.
However, the labor markets in the two countriededitignificantly in many aspeéfs
mainly in the overall flexibility of the market. @&r aspects to mention are for example
legal retirement age, dispersion of wages, or somsgtutional aspects such as wages
depending on seniority in the Czech public sector.

Apart from the shape of the income profiles, theme two other major
interpretations in the framework of the GourincBaRarker (2002) model why the Czech
consumption profiles can be more-or-less flat. Tingt of them is that relatively low
uncertainty of future incomes can lead to consuomppirofiles that are more compatible
with the CEQ-LCH (predicting constant growth of samption). It seems likely that the
uncertainty about future incomes is lower for htvdgs employed at the Czech rigid
labor market, compared to the situation in the OB.the other hand, the relative position
of the Czech income and consumption profiles caeXptained only by assuming at least
some income uncertainty (or alternatively striatdit constraints), see the discussion in
Section 6.1.3. Therefore, we can conclude thatpbssibility of lower labor- market

uncertainty cannot explain fully the shape of tlee€h consumption profile.

8 Adjusted for changing family-size over the lifer fetirement status of the household and for ffeceof
cohort (different initial wealth).
0 This holds even after the employment and unempéoymates became closer recently.
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Apart from the above mentioned explanations, weelshown in Section 3.4 that
under relatively low discount rate, the model ofuBochas & Parker (2002) can predict
flat consumption profiles even in the situationfofure-incomes uncertainty. Due to -
among others - 40 years under the totalitarianmregiCzech households very probably
have different discount rates compared to the U&éloolds, even after 10-20 years of fast
economic transition. We cannot really test the liypsis using the available data, but it

seems possible that the Czech households are ratieatpcompared to American ones.

Which of the above-mentioned factors is behinditiceeasing-shape of the Czech

consumption profile cannot be said; it could ad Wwela combination of all three.
6.1.3 Household Consumption Behavior over the Lifeycle

Interpretation of the household life-cycle behawomwever depends rather on the
relative position of the consumption and incomefif@®, not only on the shape of the
consumption profile. As it was already mentionedatction 5.2, the comparison of Czech
and American life-cycle consumption and income ipgsfreveals an interesting fact - in
both cases, there seems to be a turning-point uisdfwld behavior around age 40-45 of
the households. The relative positions of the conion and income profiles suggest that
households in both countries start to accumulatdtivéor retirement at this age.

Gourinchas & Parker (2002) interpret this changbeahavior of US households in
the sense that the households, who are bufferstagénts early in their life (meaning that
they safe more for precautionary motives than étrement), start to behave more like the
CEQ-LCH model predicts - saving for retirement datelife. A question is whether this
interpretation can be used for the Czech evideooe Despite the fact that the absolute

shapes of Czech and US profiles differ, the anssvges; see the following arguments.

If there was no labor-income uncertainty, the Czbaoliseholds would behave
according to the CEQ-LCH and borrow against theturfe income early in life (according
to the CEQ-LCH). The fact that household consunmpinstead tracks household income
until age 45 of the household can be explainedmways.

One is within the framework of the CEQ-LCH model dscussed earlier,
suggesting that there are strict credit constrant$ households cannot borrow because of

these constraints.
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The second explanation involves labor income uacdy, as introduced in the
model of Gourinchas & Parker (2002). If future inees are uncertain, households may
want to save for precautionary reasons, espe@ally in life (recall Figure 3.5). Allowing
for existence of future-incomes uncertainty, thedeloof Gourinchas & Parker (2002)
offers an explanation of Czech household behavastyan the life cycle; households
behave like buffer-stocks agents (save for precaaty motives), even if they would
actually like to borrow against future income (toaoth consumption over the life-cycle).
Altogether this can result into a consumption peatihat tracks income profile early in life.
After the age of approximately 45, precautionarytiveo for savings becomes less
important, while the life-cycle motive — saving faetirement — becomes crucial.
Households start to accumulate wealth for retirdmamd bequest motives and their
behavior becomes more consistent with what is ptediby the CEQ-LCH model.

Therefore, the Czech life-cycle profiles, despite fact that their shape is different
from the US profiles, can in fact describe the s&mesehold life-cycle behavior that was
identified on American data by Gourinchas & Par(2€02).

To summarize, the obtained Czech life-cycle prefimn be interpreted in the
context of the CEQ-LCH model, but only if we bekethat strict credit constraints prevent
households from borrowing against their future meo The alternative interpretation
provided by the Gourinchas & Parker (2002) modellitg-cycle consumption under
income uncertainty may sound more likely. This mMadeerprets household consumption
behavior by describing dominant saving motivesifiér@nt ages, identifying two distinct
periods in household’s life cycle. Early in theifeicycle, households save mainly for
precautionary motives, assuring themselves aghihse income uncertainty. Later in life,
the household behavior becomes closer to what 8@-0CH predicts — the life-cycle
motive for savings (saving for retirement) becomessential. The turning point comes
approximately at the age of 45. Together, we cantlsat the model of Gourinchas &
Parker (2002) brings significant value-added fderipretation of the household life-cycle
behavior observed in the data, compared to thelatdrCEQ-LCH model.
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6.2 Determinants of Household Consumption

The goal of this section is to identify empiricdeterminants of household
consumption, using again the Czech HBS data; éifteestimation samples and all the
variables are presented in Chapter 4. Variablegyesigd by different consumption

theories will be taken as potential explanatoryalaes.

We will start by considering the variables thatodd influence household
consumption according to the model of Gourincha®&ker — age (coefficient on age
should reflect household’s discount rate, risk shgr and uncertainty of future income),
household characteristics (at first using only fgrsize™), birth-cohort (affecting initial
wealth of the households), HBS year (using regiam@mployment as a proxy) and
retirement status. We perform the estimation for baseline samp!é as well as for
Sample Al (extending to whole life-cycle).

As many theories - starting with the basic Keyaesionsumption function — argue
that household consumption is affected by curnecdme, the measures of income (trying
in turn labor and broad income) are included insggjoient regressions.

Next, other household characteristics - educatthnmmies and occupation
dummies - are included in the regression.

Household wealth is often regarded as determirtiogsehold consumption.
Unfortunately, there is no variable describing rehadd wealth in the HBS, but we still try
to simulate the effect of wealth — we do it by udihg a variable measuring number of
cars the household owns. Last but not least, nei@rast rate is supposed to affect
intertemporal decisions of households and theredtse their current consumption. We try
to measure this effect by including a variable dbstg real return on Czech 5-year
government bonds for each year. However, as thiahla is the only one included in the
regression that varies only by y&athere is a risk that the coefficient will captticesome
extent the effect of the HBS year, not just the&fbf the changing interest rate.

L As in the original model, family size is assumeduly describe the household characteristics.
92As the model of Gourinchas & Parker (2002) is supposed to describe the working life only, which is
assumed to be between age 26-65.

% Unemployment rates vary by year and by region.
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Estimation results for several regression spetibnis are summarized in Table
6.1. The reported standard errors are robust. Hmldeage, family size and retirement
status are all found to affect consumption sigarfity. Household birth cohort is found to
be significant only in less complex models. Whatinsportant, household income
influences household consumption significantly, foomng again that the standard
CEQ-LCH model (which predicts no relationship betweconsumption and current
income) can explain the Czech evidence to onlyratdid extent. Estimated elasticity of
consumption to income is higher when the broadrmeds used, compared to the labor
income. The effects of family-size, age and incoore household consumption are
estimated to be quadratic.

Educational dummies and occupational dummiesad#irsignificant, confirming
that more educated households/households with maoakfied types of occupations have
higher consumption. Our proxy for wealth — numbkecars owned by the household — is
found to affect consumption positively (as experteesid significantly. Interest-rate
measure is not significant in our specification.

Overall, we can say that the estimated coeffisiesgem to be consistent with

intuition - at least regarding the signs.

Even after including all the above mentioned J@gs, Ramsey test for omitted
variables still suggests there could be misspetitic or omitted variables.

The specification problem may be due to changifgcts of each variable; it is
preferable to use dummy variables for age, famidg,sand cohort effect — as it was done
in the construction of the life-cycle profiles. Vidstimated regressions similar to those in
Table 6.1, only using dummy variables for familgesi(not including the median family
size equal to 2), for age (complete set of dumnmatsées) and for cohort (complete set of
dummy variables, except for the middle cohort, §€lif59 in our case).

It is found that the effect of age, family-sizedahirth cohort on consumption
indeed varies. All the family-size dummies are gigant, while the same is true for only
some cohort dummies.

Nevertheless, the significance and coefficienhsigf all other variables (regional
unemployment, retirement status, income measudkgagion and occupation dummies,
wealth proxy and interest rate) stay unchanged eoetbto regressions in Table 6.1.
Therefore, determinants of household consumptiom loa identified even using the

without-dummies-regressions presented in Tabléttlwere interpreted above.
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Table 6.1 Determinants of household consumption -s&mation results

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
VARIABLES In(Consumption) In(Consumption) In(Consption) In(Consumption) In(Consumption) In(Consurop)i
Family size 0.212%** [0.0023]0.222*** [0.0022] 0.0689*** [0.004] 0.0570*** [0.0016] 0.0571*** [0.0016] 0.0989*** [0.0055]
Family size sq. -0.00746*** [0.0008]
Age 0.0248*** [0.0001] 0.0244*** [0.0009] 0.00289***  [0.0009] -0.00114**  [0.0006] 0.0154*** [0.0009] 0.0156*** [0.0011]
Age sq. -0.000170** [6.98e-6] -0.000165***  [6.90e-6]
Birth cohort 0.0145*** [0.0001]0.0167*** [0.0009] 0.00357***  [0.0008] -0.000937*  [0.0005]-0.000377 [0.0005] 0.000204 [0.0009]
Unemployment -0.00980*** [0.0007}0.00824*** [0.0006] -0.00368*** [0.0005] -0.00274*** [0.0003] -0.00241***  [0.0003] -0.00221*** [0.0003]
Retired -0.409%*** [0.0096] -0.502*** [0.0078] -0.0958***  [0.0125] -0.0455**  [0.0055] 0.0420*** [0.0067] 0.0302*** [0.0066]
In(Broad Income) 0.762** [0.0047] 0.735*** [0.0051] 2.012** [0.165]
In(Broad income) sq -0.0538*** [0.0067]
Primary education -0.0408*** [0.0057] -0.0271*** [0.0056]
University 0.0416*** [0.0053] 0.0427*** [0.0052]
Managerial occup. 0.0203*** [0.0062] 0.0277*** [0.0061]
Technicians occup. -0.0236*** [0.0035] -0.0404*** [0.0034]
Unskilled occup. -0.0379*** [0.0053] -0.0341*** [0.0052]
Number of cars 0.0749*** [0.0029]
Interest rate 0.000715 [0.0015]
In(Labor income) 0.678*** [0.0199]
Observations 24325 28760 28752 28760 28760 28760
Adjusted R-squared 0.348 0.441 0.757 0.801 0.808 0.816

Note: Robust standard errors in brackets; *** p40.% p<0.05, * p<0.1; Baseline sample is usedlimadels except Model 1 (Sample Al)
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6.3 Topics for Further Research on Life-cycle Consu  mption

This section suggests some ways for future resgarsome cases using again the

Czech individual-level data from the Household Betdgurvey.

At first, it would be interesting to monitor hovineé average life-cycle profiles
change across time. The analysis could be repeaty few years - the overall life-cycle
consumption profiles, as well as life-cycle prddiléor different time subsamples (for
example 2000-2008 vs. 2009-2017) could be congtueind compared. It would be
interesting to see whether there is some time franthe Czech economy converges closer
to European average in terms of the purchasing pdwad as the demographic structure

of the Czech Republic changes (referring mainlgdpulation ageing).

Another suggestion is related to the fact thavould be optimal to have a long-
running panel data rather than the repeated cext®E” as a source for research. Using
the cross-section data, we can reconstruct theggdrousehold life-cycle profiles only by
averaging across households of the same age amdldbking at these consecutive
averages. If many households were studied overile life-cycle and the average life-
cycle profile was reconstructed from these indiaidife-cycle profiles, we could be more
confident that the average profile captures thd ligacycle dynamics of individual
households. Unfortunately, the long-term panel data unavailable. However, the
matching method could potentially be used to detd this problem. The idea is that some
types of households could be defined (dependingaowsombination of education,
occupation, and family-size development, for exanphd households from the HBS that
have the same type but different age would be redtcBy doing so, a situation closer to
observing one household during the whole life-cysleuld be obtained. However, it
would not be easy to match the households in athatythe characteristics changing over
the life cycle would develop consistently (for exgenfamily size) and that the “matched

household” would satisfy the life-cycle budget doaisit.

94 According to Eurostat, Czech GDP per capita in Purchasing Power Standards moved from 68.5% in 2000 to
80.4% in 2008, where EU27=100%. This trend is expected to continue.
% Or short, unbalanced panel as the HBS can beipedcalso in this way.
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Furthermore, it would be interesting to concesetrant the way households borrow
and save during their life. Potential credit-coastts can have important impact on
household consumption — the households may notbleeta smooth their consumption
over the life-cycle even if they wanted to do smeXican CEX Survey has been used for
this kind of research; some literature is presemedhapter 2. However, the data from the
HBS are not optimal for research on household treuily information about loans taken
and loans repaid in the year of the HBS is providefbrmation about household total
debts in unavailable. What can be studied usingddia available is what parameters
influence whether the households take loans iry¢fae of the HBE.

The CEQ-LCH model, as well as the model of lifeleyconsumption under
income uncertainly by Gourinchas & Parker assurhasthe two crucial parameters - the
discount rate and the risk aversion rate — stagtamm over the whole life-cycle. However,
behavioral/experimental economics suggests tha mhay not be true. It would be
interesting to at first compare the estimated patars that Gourinchas & Parker (2002)
have obtained with results of field experimentsamrning individual discount rates and
their determinants. Furthermore, some experimewoiddcbe repeated in the Czech
environment and the results could be comparedsoodnt/risk aversion rates obtained in
other countries. If some major changes in discoigktaversion rates during the life-cycle
are identified, they can help to explain the tugapoint in household life-cycle

consumption behavior we have identified.

The last research topic to be mentioned is alsoected to behavioral economics.
Under this approach, consumers are no more regasledtional agents following some
optimal consumption rule. Instead, some part ofskbolds is for example taken as simply
consuming a fixed proportion of their income. Alioe issues of consumption persistency
(consumption being inelastic downwards) or of iatéions among consumers (for
example the “keeping up with the Joneses” behae@am)be studied. These topics could be
analyzed using the agent-based approach — deficamgumption rules for individual
households and then simulating their interactionsing the life-cycle. The resulting
individual consumption behavior could then be usedeconstruct aggregated life-cycle
consumption profiles. Simulated profiles under efént conditions could then be

compared to the empirical profiles constructed ftmenHBS data.

% The fact that the HBS data are a short-term, @mizald panel — some observations are observed fe mo
than one period — could be exploited at this point.
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7. Conclusion

Development of household consumption over thedyfele is a very important
topic - the motives of household consumption ded#nt age should be analyzed in detail,
as they have both microeconomic and macroeconoonisegjuences.

However, consumption over the life cycle is alseeay complex topic to analyze.
Household consumption and savings incentives habe tunderstood, as well as decisions
concerning labor supply and leisure, role of sgcigt terms of institutions, social
standards or peer effects or intergenerationatlaoty affecting initial wealth and strength
of bequest motives. All the above mentioned factarsl potentially many others, affect
household consumption behavior over the life-cycle.

This complexity explains why cross-country compan should be taken as an
important method for research on household lifdeeylbehavior. The incentives of
household behavior could be understood better iisbbolds in developed and less-
developed countries, facing different historicalvasl as institutional backgrounds could
be compared. The Czech individual-level data fromlousehold Budget Survey present
a good opportunity to study life-cycle consumptiona country just after transition.

In this thesis, we have analyzed the life-cyclestonption of Czech households in
the framework of the certainty-equivalent life-aydtypothesis model and mainly in the
context of life-cycle consumption model dealing lwihcome uncertainty, which was
developed by Gourinchas & Parker (2002). The tesut household life-cycle behavior
from the Czech economy have been compared to thiatséned by Gourinchas & Parker
(2002) on American data. We have shown that thepemative analysis of the Czech and
American life-cycle profiles reveals indeed someriasting points concerning household
life-cycle behavior and preferences.

We have found that the Czech average consumptiiiiepis increasing over the
whole life-cycle, after adjustments done for theruling household size over the life
cycle, for the effect of cohort, for the effectyaar of the HBS survey, and for whether the
household is retired or not. The reason of those t@acapture only the intertemporal
substitution parameters (discount rate, risk avajsand the labor income uncertainty, as

these are the crucial parameters we are interested
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There is no hump-shape in the consumption profilenothe income life-cycle
profile, compared to what was observed by Gouria@&®&arker (2002) on American data.
There are several factors that can be behind tfieseht shape of the Czech consumption
profile. At first, the shape of the Czech life-tgycncome profile differs significantly from
the one of the American profile, which could be dtee different labor market
characteristics in the two countries. Another reasould be that the Czech households
may face lower future income uncertainty, compdcedouseholds at the American elastic
labor market. Last but not least, Czech househuolalg be more patient than the American
households — they could have lower discount rateis Tcould be due to different
institutional and historical backgrounds.

As to the relative position of the Czech consumptamd income profiles, the
consumption profile tracks labor income for thestfitwenty years of life - until
approximately the age 45. The result that conswnptacks income early in life is similar
to what was obtained by Gourinchas & Parker (2@2American data; the difference is
that in the US, the tracking occurs for a shopiniod of time — only up to the age 35 of
consumer.

After the age of approximately 45, there is a bypaikt in Czech household
behavior. The Czech income profile starts to ineeeabove the consumption profile and
households start to accumulate wealth for retiramiéns remarkable that the timing of
this breaking point in Czech data corresponds alrxactly to the peak of the American
consumption profile. According to Gourinchas & Rark2002), this peek in American
consumption also signals a turning point in houkklbehavior — the households start to
accumulate wealth for retirement. Therefore, eveéhe shape of the Czech and American
life-cycle profiles is different at first sight, éhinterpretation can be similar. Also, the
Czech consumers start to accumulate wealth faeretint at approximately the age of 45,
only in this case the wealth is accumulated thattksncome increasing faster than
consumption (not due to a drop in consumption, Wwhe what occurs in the American

case).
The obtained Czech life-cycle profiles can be prteted in the context of the

CEQ-LCH model, but only if we believe that stricedit constraints prevent households to

borrow against their future income.
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The alternative interpretation is provided by theuénchas & Parker (2002) model
of life-cycle consumption under income uncertaintiis model interprets the observed
Czech life-cycle profiles in a way that consumeosnt behave according to the CEQ-
LCH early in life — they would like to borrow agairtheir future income but they save for
precautionary reasons instead (assuring themselgasist future income uncertainty),
which together leads to consumption tracking ince@ay in life. The turning point comes
at about the age of 45, when the precautionaryvwedtr saving is overrun by the life-
cycle motive for saving — households start to aadate wealth for retirement (and for
bequest motives). From this age on, the househoftumption can be more-or-less
viewed as consistent with what the CEQ-LCH modeddmts. Overall, incorporating
income uncertainty into the model of life-cycle samption helps to explain some of the

empirically observed patterns on Czech data.

The Gourinchas & Parker (2002) model of life-cyclensumption under income
uncertainty brings a significant additional insigior the interpretation of the Czech
household life-cycle profiles. The Czech profiles aonsistent with regarding agents as
saving for precautionary motives early in life amehaving consistently to the CEQ-LCH
model (saving for retirement and bequest motivagrlin their life-cycle. The Czech
household life-cycle behavior can thus be integateh a similar way as the behavior of
the US households, even if the average life-cydasamption profiles for the two

countries are different at first sight.

Comparative analysis of developed and emergingao@s can bring an important
insight to the complex question of household bebrasver the life-cycle and its motives.
This is why the research using the Czech individer! data on household consumption
should continue — it provides an important courddrgo research using for example
American data.

Future research on household life-cycle consumpgimould concentrate on more
complex issues such as the role of credit-condgran household consumption or on the
importance of bequest motives. It would be inténgsto relax the assumption of the
Gourinchas & Parker (2002) model that the two @uparameters - the discount rate and
the risk aversion rate — stay constant over thelevlile cycle. Approaches of behavioral

and experimental economics should be undertakehgedsousehold behavior over the life-
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cycle could in reality be quite far from the belwavof rational, optimizing agent with
constant preferences over the life-cycle — thedsteththeories use all these assumptions.

Proper understanding of household life-cycle constion and its motives is
essential for the analysis of impacts of populatigeing on the macroeconomic level. The

research on household consumption is thereforeritapiofor economic policy as well.
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