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INTRODUCTION 

On 12 October 2015, the Nobel Prize in economic sciences was awarded to 
Angus Deaton for his work deepening the understanding of household 
consumption. His important contribution to economics has been to link individual 
consumption decisions and outcomes for the whole economy. For economic 
processes to be explained, it is indeed vital that the economic choices made by 
households be understood where these determine the division of resources 
between consumption and saving.  

The purpose of the thesis is twofold. First, the thesis seeks to extend what is 
known about household consumption behaviour in terms of household income 
shocks and the household balance sheet. Second, the understanding of household 
consumption is used to investigate household tax behaviour. The thesis improves 
the understanding of household consumption and tax behaviour in the framework 
of the conventional consumption model. 

As can be seen from Figure 1, household consumption represented 68 per cent 
of GDP in the USA in 2014 and on average 62 per cent in OECD countries. The 
share has slightly increased over time, suggesting that household consumption is 
an important building block in aggregate demand.  

Figure 1. Household spending as a share of GDP.  
Source: OECD data on household accounts (available at https://data.oecd.org/)  

The large share of consumption in GDP implies that any changes in household 
consumption entail substantial consequences for the real economy. Figure 2 
illustrates the wide fluctuations in household consumption in the last decade, 
which have contributed markedly to business cycle fluctuations. If policy makers 
aim to smooth economic fluctuations, it is crucial to understand the causes of the 
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volatility of consumption. Hall (1986) notes that in earlier equilibrium models 
households have been considered to respond to exogenous shocks rather than to 
be a source of business fluctuations. He finds in his work that there are shifts in 
the consumption schedule, meaning that changes in household consumption 
behaviour exhibit an important role in business cycles. Therefore it is important 
to detect factors which induce changes in consumption. Moreover, an 
understanding of household consumption would help in evaluation of the impact 
of policy measures on household behaviour.  

Figure 2. Yearly growth rate of household spending in a set of G7 countries 
1970 – 2014. Source: OECD data on household accounts. 

Numerous articles investigating household consumption behaviour have been 
published in recent decades by labour economists, macroeconomists and experts 
in public economics, the most recent comprehensive overviews being those by 
Attanasio & Weber (2010), Jappelli & Pistaferri (2010a) and Pistaferri (2015). 
Although economists know more about household behaviour now than they did 
some decades ago, there are still a number of unanswered questions. To give an 
example, Jappelli & Pistaferri (2010a) provide a stock of empirical evidence on 
the excess sensitivity of consumption to transitory income that is in contradiction 
to the core of consumption theory. Additionally, Mian & Sufi (2010a) point out 
that the financial deepening in recent decades has made it necessary to describe in 
detail the linkages between financial markets and household behaviour.  

The first requirement for any understanding of consumption is knowledge of 
the income components and income processes of households, as human wealth is 
an important determinant of consumption. The main attention of the literature has 
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been on the distinction between anticipated and unanticipated income changes or 
between permanent and transitory income shocks. However, it is important to 
remember that the information on income that households give to researchers may 
be incomplete as individuals may conceal a share of their income for various 
reasons. This makes it vital to recognise which households might be leaving a 
share of their income unreported and which income components are usually not 
reported. Furthermore, knowing the relationship between consumption and 
income allows the extent of income which is not reported to be estimated. 

The thesis consists of four published articles; two publications address two 
research frontiers in the field of household consumption and two publications take 
this knowledge about household consumption further by investigating household 
tax behaviour.  

The thesis proceeds as follows. Section 1 gives a short review of the 
consumption theory underlying Publications I and II, while Section 2 presents an 
introduction to the literature on tax evasion together with the aims and results of 
Publications III and IV. Section 3 discusses the benefits of the datasets used in the 
publications. Section 4 reviews plans for further research and Appendices I – IV 
reprint the four publications. 
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1. SHORT REVIEW OF THE TOPIC OF
CONSUMPTION  

1.1. Consumption response to income shocks 

The standard workhorse model which is used in macroeconomics to explain 
consumption and saving behaviour was first introduced by Friedman (1957). His 
permanent income hypothesis (PIH) postulates that households aim to smooth 
their consumption over time. The hypothesis follows directly from the solution of 
the intertemporal maximisation problem faced by each household, where a typical 
household maximises its expected lifetime utility given the expected discounted 
stream of all its current and future resources.  

The PIH implies that the consumption of an individual household does not 
depend directly on its current income, but depends on the informational update 
that current income brings about the future income stream. After receiving new 
information about a change in its expected discounted current and future income, 
the household fully adapts its consumption profile to the new circumstances. 
When new information entails a one-period shift in the income stream with a 
limited effect on lifetime earnings in contrast, the household absorbs this income 
change through saving or dissaving, so there is only a limited effect on current 
consumption. The two types of change to income are commonly known as 
permanent and transitory income shocks. 

A comprehensive review of the methods used to identify income processes is 
given by Meghir & Pistaferri (2011). An illustration of the implications of income 
shocks for consumption, like that presented in the working paper version of 
Publication I in Kukk et al. (2012), can be given here. A permanent income model 
with certainty equivalence in discrete time with an infinite time horizon is 
discussed, like in Flavin (1981), Campbell (1987) and Jappelli & Pistaferri 
(2010a).  

The consumption of household i in period t is denoted Cit and the exogenous 
income is Yit. The household chooses its future consumption path in order to 
maximise the discounted expected utility given a discount rate which is equal to 
the constant real interest rate r. With a quadratic sub-utility function, the optimal 
consumption in period t is the share r/(1+r) of the discounted value of current and 
future incomes as expected by the household in period t:  

















0 1

1

1 j
jitit

j

it Y
rr

r
C (1)

The term EitYit+j denotes household i’s expected income in period t+j 
conditional on information available in period t. The solution in equation (1) 
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entails that the household smoothes consumption across all periods. Consumption 
only changes between periods when new information about the discounted future 
income of the household becomes available. If there is a revision of expectations 
between two time periods, consumption responds as follows: 

 
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it YY
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The change in the consumption of household i from period t - 1 to period t, 
∆Cit, is proportional to the change in the discounted sum of expected income in 
the current and future periods. The impact of income changes on consumption is 
thus directly linked to their impact on expected future income. Anticipated income 
changes will have no impact on consumption as they have already been 
incorporated into the optimal consumption path, while unanticipated income 
changes will lead to a revision of the optimal path. The effect of unanticipated 
income shocks on the discounted sum of expected income in the current and future 
periods, and hence on the optimal choice of consumption, will depend on the 
persistence of the income process. Shocks to income processes with high 
persistence will have a larger impact on consumption than shocks to income 
processes with low persistence.  

It is customary to consider AR(1) income processes, where the autoregressive 
coefficient captures the degree of persistence. It is typically assumed that total 
income can be decomposed into two AR(1) processes with different 
autoregressive coefficients.1 The division into two components follows the 
framework of permanent and transitory income components pioneered by 
Friedman. 
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The total income of household i in period t, Yit, is the sum of the high-persistence 
income component H

itY  and the low-persistence income component L
itY . The high-

persistence component H
itY has the autoregressive coefficient ]1,0[H  and a white 

noise shock H
it . With the widely used assumption that 1H , the high-persistence 

component is a martingale, implying that income shocks have permanent effects. 

1 In the literature the two components of the income process are often labelled as 
permanent and transitory. However, as the income components do not need to be truly 
permanent and transitory the terms high persistence and low persistence are used to 
differentiate the two income processes.  
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The low-persistence component L
itY  has the autoregressive coefficient ]1,0[L  

and the white noise shock L
it . With the widely used assumption that 0 L , 

income shocks only affect income in the period in which the shock occurs. The 
labelling of the two different income components makes it natural to assume that 

LH  . 
Expressing equation (2) with the two income processes defined in equation (3) 

leads to the following equation:  

L
itL

H
itHit r

r

r

r

r

r

r
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1

1
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1
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Equation (4) implies that the response of consumption to the income shocks 
H
it  and L

it  depends on the persistence of the corresponding income processes, 
H  and L , and the real interest rate r. As it is assumed that LH  , the PIH 

predicts that consumption changes should be more sensitive to a high-persistence 
shock H

it  than to a low-persistence shock L
it . To assess the quantitative 

importance of the size of the persistence coefficient, Table 1 shows some 
examples of consumption sensitivity to income shocks of different persistence 
computed from equation (4).  

Table 1. Theoretical consumption sensitivities to income shocks of different 
persistence 
Persistence coefficient 1.0 0.95 0.9 0.8 0.6 0.4 0.2 0 

Theoretical consumption
response to income shock

1.0 0.444 0.286 0.167 0.091 0.063 0.048 0.038

Notes: Calculations of eq. (4) using the assumption that the annual real interest rate is 4%. 

It follows from Table 1 that consumption sensitivity drops fast according to 
the PIH when the persistence coefficient falls below 1, as the sum of discounted 
future earnings is very different depending on whether the discount factor is 1 or 
smaller. When the persistence coefficient is still as high as 0.9, the theoretical 
consumption sensitivity is less than 0.3. If the persistence coefficient is 0, the 
consumption response to the income shock is r/(1+r), meaning the response is 
negligible given any reasonable value of the real interest rate. Similarly, a shock 
with an autoregressive coefficient equal to 0.20 dies out very fast, implying that it 
has a very modest effect on lifetime earnings and consumption.  

This example is fairly simple; Kaplan & Violante (2009) provide parameter 
estimates for the life-cycle version of the standard incomplete markets model, 
where households have constant relative risk aversion (CRRA) utility. The results 
are qualitatively similar, as the response to a permanent income shock is 
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somewhat less than 1 and decreases fast when the persistence of the shock 
declines. 

There is a long history of testing the PIH with empirical data. Hall (1978) was 
the first to test the orthogonality condition of the PIH, which is that current 
consumption is the best predictor of future consumption. He uses time-series data 
for the US and finds that real disposable income does not have any predictive 
power for consumption. However, it is not possible to derive any conclusions 
about the PIH from his result because the model did not test the predictable or 
unpredictable power of predictable changes in income, which is the core of the 
PIH. Campbell & Mankiw (1991) test the PIH by setting up a model which 
estimates the fraction of consumption that is determined by current consumption, 
while the rest behaves in accordance with the PIH, meaning consumption responds 
only to news about permanent income. They find that consumption departs 
substantially from the PIH. 

After the first empirical studies using aggregate data, micro data have been 
used extensively. Deaton (1987) showed that consumption should be more volatile 
than income when aggregate data are used, an outcome that is known as the 
Deaton paradox. He pointed out that household-level data should be used to solve 
the paradox and to provide a better understanding about the linkage between 
income and consumption. Zeldes (1989) and Shea (1995) were the first papers, 
followed by numerous others, to focus on the consumption response to expected 
income changes or to unanticipated income shocks. Jappelli and Pistaferri (2010a) 
give a comprehensive review of the main empirical papers. A more recent paper 
by Gelman et al. (2014) explores the daily consumption reaction to anticipated 
earnings, while Agarwal & Qian (2014) investigate the consumption response to 
an anticipated cash payout by the government.  

In earlier studies of this topic, a quasi-experimental approach was used to 
identify income shocks, and Browning & Crossley (2001) and Hryshko et al. 
(2010) use job loss as an unexpected income change. In the quasi-experimental 
approach only one income shock is identified and it is not possible to compare the 
effects of permanent and transitory shocks.  

Econometric filtering of permanent and transitory income shocks was 
introduced by Hall & Mishkin (1982) and extended to the model with CRRA 
preferences by Blundell et al. (2008). A few papers use the methodology to 
explore changes in the properties of household income over time (Primiceri & van 
Rens 2009) or to investigate the consumption response to permanent and 
transitory income shocks (Jappelli & Pistaferri 2010b). The econometric filtering 
means that the econometrician uses assumptions about the co-movement of 
income and consumption to derive the permanent and transitory components from 
total income. This approach does have some drawbacks when the response of 
consumption to permanent and transitory components is being investigated, as at 
the very end it tests whether the initial assumptions which are used to filter the 
income components hold.   
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Assessments by households of their own income components can be used to 
give additional insights about the consumption response to permanent and 
transitory income shocks. Publication I takes a novel approach to contribute to this 
field of research. The publication is entitled “Estimating consumption responses 
to income shocks of different persistence using self-reported income measures”, 
and is co-authored with Dmitry Kulikov and Karsten Staehr. It is one of the first 
papers to use subjective information received from households to disentangle 
permanent and transitory income shocks, and it estimates the sensitivity of 
consumption to those shocks. The paper uses the panel dimension of the Estonian 
Household Budget Survey (HBS) from 2002 to 2007. The purpose of the paper is 
to compare consumption sensitivity to income shocks of different persistence. To 
achieve this, the persistence of the two reported income components provided by 
households is estimated first. The approach differs from other studies as it allows 
households themselves to distinguish between different income components 
without imposing any assumption on the persistence of the income components. 
Other studies look to derive fully persistent and fully transitory income 
components by assuming that households assess the income process in the same 
way as an econometrician does.  

The more persistent of the self-reported income components is called regular 
income and the less persistent component is temporary income, emphasising that 
these do not need to be fully persistent or fully transitory income components. 
Income shocks are derived from each income component and the consumption 
responses to income shocks are estimated.   

The results confirm that there is a different degree of consumption smoothing 
depending on the persistence of the income shocks. A shock to regular income 
induces a stronger increase in consumption than a shock to temporary income does. 
Further estimations reveal, however, that in contrast to the prediction of the theory, 
consumption also reacts to a lagged shock in temporary income. No other study has 
explored the sensitivity of consumption to a lagged income shock as the standard 
consumption model assumes that the individual responds to future income shocks, 
but past income shocks should not affect the individual’s consumption. This is the 
first study to emphasise the importance of including the lagged income shock in the 
consumption model. The upshot is that the consumption choice is in part affected 
by factors that cannot be ascribed to the intertemporal smoothing of consumption. 
The contribution of Publication I is a novel identification of income shocks based 
on self-reported income measures that helps to improve the understanding about the 
co-movement of consumption and income. 

The earlier drafts of the paper were issued in the Eesti Pank Working Paper 
series in 2012, the paper has been presented in seminars at TTÜ and Eesti Pank, 
at the Estonian Economic Association Annual Conference (EMS) in 2012, the 4th 
Conference on Economic Challenges in Enlarged Europe (ECEE4) in 2012, and 
the International Economic Association (IEA) 17th World Congress in 2014. The 
final article was accepted for publication in the Review of Income and Wealth in 
October 2014. 
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1.2. The linkage between household consumption and the balance sheet 

Subsection 1.1 focused on the consumption response to changes in lifetime 
resources induced by income shocks. Alongside human wealth however, non-
human wealth can also induce fluctuations in consumption. As utility maximising 
household behaviour entails that a household consumes all its wealth, both human 
and non-human, household consumption must also adjust to unexpected changes 
in real or financial wealth.   

Numerous articles investigate the wealth effect, which is the consumption 
response to real or financial wealth shocks, and these are covered in the literature 
reviews of recent studies by Browning et al. (2013), Christelis et al. (2014) and 
Carroll et al. (2011). Studies which investigate the wealth effect on consumption 
help to explain the consequences for consumption of volatile real estate and stock 
markets and from this the spill-over into the real economy. The wealth effect has 
been used to explain the positive correlation between house prices and 
consumption. Higher house prices increase housing wealth, which in turn 
increases consumption. It is argued by Muellbauer (2010) and Buiter (2010) that 
the housing wealth effect is theoretically not that clear as housing value reflects 
the estimated flow of housing services, which should not be counted as wealth. 
Nevertheless, most empirical studies find a positive relationship between 
increases in housing wealth and consumption. Carroll et al. (2011) and Case et al. 
(2011) compare the wealth effects of the stock market and the housing market and 
conclude that housing prices have a stronger impact on household consumption 
than do changes in stock market prices. 

The studies exploring the wealth effect on consumption typically neglect the 
third component of wealth, namely liabilities, or alternatively they use net wealth, 
which is calculated by deducting a household’s liabilities from its assets. Until the 
1970s, liabilities comprised a small fraction of households’ balance sheets, and so 
their role was apparently marginal in determining the impact of wealth on 
consumption, but household debt has grown in most developed countries since the 
1980s due to the deregulation of the banking sector. Muellbauer (2010) gives 
easier credit access as one explanation for the rise in the consumption-to-income 
ratio in the UK in the 1980s.  

Figure 3 shows the rapid increase in the debt-to-disposable income ratio of 
household sector in a range of advanced and transition countries in Europe. The 
debt-to-income ratio reached 140 per cent of disposable income in the UK by the 
mid-2000s while exceeding 100 per cent of disposable income in several 
European countries. Beck et al. (2008) point out that household debt now exceeds 
the volume of corporate debt in many countries. 
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Figure 3. Debt-to-income ratio of households, 1995 – 2014.  
Source: Eurostat (available at http://ec.europa.eu/eurostat/data/database, nasa_10_ki) 

As a result of the rising role of liabilities in the balance sheet, the composition 
of net wealth from liabilities, financial assets and real assets varies substantially 
across households. As noted in Kukk (2014), households with very different levels 
of liabilities and assets may report the same level of net wealth. Net wealth of 
10,000 euros may denote that a household has assets worth 10,000 euros and no 
liabilities, but it may equally well denote that a household has liabilities of 
100,000 euros and assets of 110,000 euros. Therefore it is worth distinguishing 
between the different components of balance sheets. Moreover, Dynan & 
Edelberg (2013) argue that there are several channels through which debt affects 
consumption beyond the standard wealth effect.  

The increase in household indebtedness in recent decades has opened a new 
avenue for academic research. One strand of literature relates the developments in 
the real estate market to those in the credit markets and investigates the 
relationship between consumption and housing equity withdrawal. It has been 
found that in the 2000s households in the US borrowed against their homes to 
raise their spending (Mian & Sufi 2014a), and Aben et al. (2012) show that the 
high homeownership rate in Estonia allowed the household sector to extract 
additional funds for consumption. This channel supported household consumption 
until the eruption of the 2007-2009 recession.  

The recession revealed that household debt may also have adverse effects on 
consumption. A long list of empirical evidence about the role of household debt 
in the 2007-2009 recession and in the slow recovery from the recession is 
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presented in the book “House of Debt” by Mian & Sufi (2014b).2 Mian & Sufi 
(2010b) argue that the build-up of excessive household debt before the crises 
induced a slowdown in economic growth, and high household debt contributed to 
the severity of the recession. Atif & Mian (2010a) emphasise the need to use micro 
data to investigate the fundamental causes and consequences of the indebtedness. 
However, there are only a few papers which investigate the role of household debt 
in the recession. 

Publication II contributes to this area of research. It is entitled “How did 
household indebtedness hamper consumption during the recession? Evidence 
from micro data”. The purpose of Publication II is to assess the linkage between 
household indebtedness and consumption over the business cycle. Previous 
studies have focused only on the recession period while Publication II compares 
the relationship between debt and consumption in different parts of a business 
cycle. It is known to be the first article in academic literature to cover the whole 
business cycle when drawing conclusions about the role of debt in a recession. 

Publication II undertakes several tasks. First, the article identifies the channels 
through which indebtedness affects consumption. Second, the article tests whether 
indebtedness amplified the 2007-2009 recession by investigating whether 
households held consumption back more during the recession than they did when 
the economy was growing. Third, it explores how the indebtedness spilled over 
into consumption in different income groups. Publication II is one of the first in 
international academic literature to use administrative data in this area of research. 
The quarterly panel data from 2004:Q4 to 2011:4 are used to estimate a 
consumption model in which lagged debt-related variables are included. 

The results of the paper show that there are several channels through which 
indebtedness affects consumption decisions, as both the lagged debt-to-income 
ratio and the lagged debt service ratio are negatively related with consumption 
growth. However, it is the debt service ratio rather than the debt-to-income ratio 
that captures the amplification of the recession. The results are similar for all 
income groups, suggesting that the negative relationship between debt and 
consumption is widespread in the whole population and is not concentrated in any 
particular sub-group. Publication II provides an important contribution to the 
academic literature as the spill-over of indebtedness to consumption via the debt 
service burden has not been investigated before. 

The findings are valuable for policy suggestions as debt distress measured by 
the debt service ratio can be alleviated by lower interest rates, which was also 
observed after the recession erupted. As the majority of mortgages in Estonia have 
been issued as adjustable interest rate mortgages, the fall in the interest rate did 
affect most of the indebted households. It can be argued that if the interest rates 

2 The IMF (2014) has announced Prof. A. Mian and Prof. A. Sufi to be among the 25 
brightest young economists in the world, indicating that the topic of the role of 
household debt in the business cycle is on the research frontier for both theoretical and 
empirical economists. 
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had not declined, the debt service ratio would have been higher and the 
consumption drop might have been larger than it actually was. 

Earlier draft of the article was issued in TUTECON Working Paper series 
5/2014 while a later draft was issued in the Italian Association for the Study of 
Economic Asymmetries a/working paper 2015/05. The paper has been presented 
in seminars at TTÜ and Eesti Pank, at the ECEE5 conference in 2013, at the IISES 
9th conference in 2014, at the Household Finance and Consumption network 
meeting in the ECB in 2015 and at the EUA2015 workshop in 2015. The paper 
received the Vello Vensel award for the best paper of the Doctoral Summer School 
in 2013. The final article was accepted for publication in the Journal of 
Comparative Economics in July 2015. 
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2. USING THE CONSUMPTION MODEL TO
ESTIMATE INCOME UNDERREPORTING BY 
HOUSEHOLDS  

Knowledge about household consumption can be used beyond the analysis of 
consumption behaviour as it provides an excellent source for investigating 
household tax behaviour. Tax evasion and tax avoidance is an ongoing topic in 
public economics as the efficient collection of taxes is the main base for 
sustainable public finances. Tax evasion is when an individual does not declare 
taxable activity, while tax avoidance is when an individual reorganises their 
economic activity so as to reduce their tax payments (Hindriks & Myles 2012). 
Tax evasion is part of the shadow economy, which contains all economic activities 
for which payments are made but not officially declared.   

One strand of literature uses theoretical, empirical or experimental methods to 
investigate the determinants of tax evasion. A comprehensive overview is 
provided by Alm (2012), who suggests that tax compliance depends on tax rates, 
audit and fine rates, the tax withholding system, rewards for compliance, and 
attitudes towards the public sector.  

Another strand of the literature aims to estimate the extent of tax evasion, or 
the tax gap. Several methods for doing this have been used. A direct method uses 
tax audits where a thorough line-by-line audit is run on a random sample of tax 
files. Although this method seems to be a straightforward way of estimating the 
tax gap, Slemrod (2007) points out that line-by-line audits can fail to uncover 
substantial amounts of non-compliance as the tax authorities do not detect all the 
concealed income. Another direct method uses surveys and maps non-compliance 
by questioning individuals or corporations about their tax behaviour. Surveys can 
be carried out by tax authorities or by third parties. One such survey is by Putnins 
& Sauka (2011), who use a survey of business managers to estimate the dynamics 
and the size of the shadow economy in the Baltic countries. The main concern 
about surveys on tax evasion is that respondents who are hiding their income have 
every incentive to conceal the truth. The results of direct surveys are very sensitive 
to the way questions are formulated.  

Indirect approaches use various economic and other indicators to extract 
information about the extent of tax evasion or the unreported economy. First, total 
economic activity is determined from observation of another economic variable 
such as an input variable like electricity or a monetary variable like the demand 
for cash. The gap between total economic activity and the measured activity 
indicates unreported economic activity. Thomas (1999) points out that indirect 
models that use macroeconomic indicators are not based on any theoretical models 
and so a lot of discretion is implied when this method is used. Ahumada, Alvaredo 
& Canavese (2007) show that studies using the currency approach produce very 
different results depending on the income elasticity of the demand for currency. 
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Model-based methods explicitly consider the multiple causes and 
consequences of the black economy and combine multiple indicators and multiple 
causes (MIMIC) to estimate the size of unreported economy. The most recent 
estimates for the world are provided by Buehn & Schneider (2012) using the 
MIMIC model. Figure 4 provides the estimations for 1999 and 2007, showing that 
the unreported or shadow economy is twice as large in size in transition countries 
as it is in high-income OECD countries. The estimations for emerging and 
developing countries are similar to the estimations for transition countries. 
However, it is noteworthy that the estimated size of the shadow economy can vary 
substantially across different specifications of the MIMIC models. In another 
study by Tafenau, Herwartz & Schneider (2010), somewhat different calculations 
for transition countries are provided, and the shadow economy in Estonia is 
estimated to be 17 per cent of reported GDP in 2004, while Buehn & Schneider 
(2012) estimate it to be 31.1 per cent.3 Fuest & Riedel (2009) discuss the problems 
of estimating the total size of tax evasion in developing countries and they note 
the weaknesses mentioned above. The upshot is that there are some shortcomings 
to all the approaches which are used to estimate the unreported economy or tax 
evasion and there is no superior method for producing fully reliable estimates.  

Figure 4. The size of the shadow economy in reported GDP in 1999 and in 
2007 using the MIMIC approach.  
Source: Buehn & Schneider (2012).  

3 Schneider, Buehn & Montenegro (2010) estimate the size of the shadow economy in 
Estonia in 2004 to be 40.3 per cent of reported GDP. 
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Analysis on different sources of tax evasion is needed so that effective policy 
measures can be formulated that would help to improve tax compliance. The most 
attention in Estonia has been paid to “envelope wages”, which is the term for the 
payment of wages in cash in order to avoid reporting and taxation (Meriküll & 
Staehr 2010, Williams 2009). Another important part of the shadow economy has 
received less attention in the empirical literature. The self-employed are generally 
better able to evade taxes and some studies even argue that the chance to engage 
in tax evasion could be one reason for people to choose to be self-employed (Bruce 
2000).  

Publication III uses the Estonian HBS data indirectly to estimate income 
underreporting by households. The publication is entitled “Income underreporting 
by households with business income. Evidence from Estonia”, and is co-authored 
with Karsten Staehr. The purpose of the paper is to estimate the income not 
reported by households with business income in Estonia using the methodology 
introduced by Pissarides & Weber (1989). The starting point is the Engel curve of 
food consumption, according to which food consumption and income are closely 
related for otherwise comparable households. Differences in food consumption 
behaviour between wage earners and households with business income would 
then stem from unreported income. The computation of the underreporting factor 
is based on the estimated coefficients in the Engel curve for food consumption 
along with variance estimates of the household-specific income for self-employed 
households and the comparison group. 

The methodology has been used in a limited number of papers estimating tax 
evasion among the self-employed in a few countries, such as the US, the UK, 
Sweden, Finland, Russia and South-Korea, and a comprehensive literature survey 
is provided in Section 2 in Publication III. The methodology has not, however, 
been used on data from any eastern European countries, though these countries 
have larger shadow economies than western European countries do. These 
countries have undergone rapid economic restructuring and differ from developed 
countries in their lower income levels, different economic structures and weaker 
institutions.  

The methodology of Pissarides & Weber (1989) usually gives a range of 
estimations, as additional assumptions about the unobservable permanent income 
have to be used. Publication III provides exact estimations as the Estonian HBS 
makes it possible to disentangle transitory and permanent income by using self-
reported income information, which is obtained from the results of Publication I.  

The baseline result is that households with business income leave a more 
substantial share of their income unreported than do wage earners. The estimated 
income underreporting does not distinguish between the underreporting of gross 
income or the over-reporting of business expenses. Publication III has contributed 
to the public discussion about the tax compliance of business income. In recent 
years the Estonian tax authorities have initiated several moves to limit the practice 
of shifting personal expenses over to business expenses.  
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The earlier drafts of the third article were issued in the Eesti Pank Working 
Paper series in 2013, and the paper has been presented in seminars at TTÜ and 
Eesti Pank, at the ECEE4 conference in 2012, and at the 2013 European Economic 
Association conference. The final article has been published in Post-Communist 
Economies in May 2014. The paper was awarded the title of best paper in social 
sciences at TTÜ in 2014.  

Publication IV continues the topic on income underreporting. It raises a 
methodological question about the way in which underreporting households are 
defined. Identifying households which are prone to avoiding taxes is the key for 
effective policy suggestions. Publication IV is entitled “Identification of 
households prone to income underreporting: employment status or reported 
business income?”, and is co-authored with Karsten Staehr. It is the first article to 
explore how the identification of underreporting households affects the 
estimations of the extent of underreporting. 

Studies based on the P&W methodology use two methods for dividing the 
sample between households which do not underreport their income and 
households which are assumed to be prone to underreporting income. One method 
considers the share of reported business income in total reported income in the 
survey and defines a household as self-employed, and thus prone to 
underreporting, if the share exceeds a given threshold. The other method uses the 
household’s reported employment status in the survey and defines a household as 
self-employed if this is the reported employment status.  

Pissarides & Weber (1989) is the only study to discuss the importance of the 
identification choice. They state that they reach similar results when using either 
of the two methods to identify underreporting, but they only provide the results 
when self-employment is identified by the share of business income. All the other 
studies choose one identification method and do not investigate whether the 
particular choice is of importance for the results. Although it is generally assumed 
that households which report themselves to be wage earners obtain their main 
income from their wages, empirical evidence reveals that a substantial number of 
wage earners earn some business income. Figure 5 illustrates that the share of 
wage earners receiving some business income varies in European countries from 
3 per cent in France to 17 per cent in Greece. One explanation for this is that a 
second family member might be self-employed, but there is also empirical 
evidence for second job holding, meaning that wage earners have additional 
income from business activities and that dual jobholders are self-employed in their 
second job (Becker 1984, Bregger 1996). 
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Figure 5. The share of households which report the household head to be a 
wage earner and which report positive business income.  
Notes: The European Union standard country codes are used as country abbreviations. 
Source: Household Finance and Consumption Survey, 1st wave from 2009-2010, 
European National Banks 

The purpose of Publication IV is to investigate which method identifies 
households that are prone to underreporting. The article compares the results 
obtained for Estonia when the two different methods, reported self-employment 
status and the share of business income, are used, and it finds that the identification 
method is of material importance. The results show that households prone to 
underreporting can be identified by business income while the reported 
employment status does not contain any additional information. A substantial 
share of households prone to income underreporting are overlooked if only 
households which report themselves to be self-employed are considered to 
underreport their income. Although this result is derived from the Estonian HBS, 
it is argued that the results apply to other countries where it is not only the self-
employed who earn business income. 

The earlier drafts of the fourth article were issued in the TUTECON Working 
Paper series 1/2014, and the paper has been presented at seminars in TTÜ and 
Eesti Pank and at the Shadow2013 conference. The final article was accepted for 
publication in Public Finance Review in October 2015. 
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3. WHY USE DATASETS FROM ESTONIA?  
 

Although all four essays use datasets from Estonia to investigate specific 
topics, the results of Publications I, II and IV have broader application beyond 
Estonia. The particular Estonian datasets are used mainly for their unique features 
which mean they can answer the given research questions and provide a distinctive 
contribution to the academic literature.  

Publication II uses an extensive administrative dataset. It has been shown by 
Dynan (2012) and Dynan & Edelberg (2013) that survey data have several 
limitations for investigating the relationship between indebtedness and 
consumption. The main limitation is the low frequency of survey waves, which 
are typically run biannually or annually, making it difficult to investigate a 
specific time period. Additionally, most surveys are cross-sectional, but a panel is 
needed to observe changes over time. Pistaferri (2015) highlights the problems 
with existing survey data on consumption and suggests that administrative data 
are a valuable source for further research on consumption.  

The use of frequent administrative data to investigate household consumption 
has become more widespread recently. Examples include Gelman et al. (2014), 
who use daily frequency data from a financial aggregation and service application 
to explore how daily spending responds to anticipated income. Agarwal & Qian 
(2014) use a proprietary data set obtained from a leading bank in Singapore to 
investigate the consumption response to an income shock induced by the fiscal 
policy measure of a cash payout in 2011. Baker (2014) uses household financial 
data from a large online personal finance website to estimate the impact of debt 
on the sensitivity of consumption to income shocks. Register data has been used 
in studies about Scandinavian countries, Andersen et al. (2014) investigate how 
the loan-to-asset ratio has affected consumption using Danish register data and 
Yao et al. (2015) explore how a mortgage affects the marginal propensity to 
consume according to Norwegian register data. Register data do not contain 
information about consumption and the variable is usually derived as the 
difference between income and savings.  

The dataset which is used in Publication II is very valuable as it contains not 
only quarterly balance sheet data, but also information on transactions from which 
income and consumption can be calculated. Comparison of the data with publicly 
available data confirms that the proxies follow the aggregate income and 
consumption dynamics. The quarterly panel dataset covers the period from 
2004:Q4 to 2011:Q4, traversing the boom, the bust and the recovery. The 
quarterly data make it possible to estimate the relationship between indebtedness 
and consumption growth at different times after controlling for income and other 
variables which may affect consumption change. 

Publication I uses the Estonian Household Budget Survey (HBS) from 2002–
2007. The dataset contains a self-reported measure of regular income, a feature 
that is particular to the Estonian HBS. Other surveys in the US or in Europe may 
contain some information about the regular or usual component of the income, but 
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in most cases information on income is not collected at such a detailed level as in 
the Estonian HBS. The Survey of Consumer Finances (SCF) in the US collects 
data on regular income only when households report their current income to 
deviate substantially from their usual income. This feature is used by Ackerman 
& Sabelhaus (2012) in estimating the effect of transitory income shocks on 
household food spending and explaining the slowdown in the growth rate of food 
consumption during 2007–2010. 

In more recent survey waves of the Estonian HBS the questionnaire has been 
harmonised with the other European budget surveys and so it now contains very 
limited data on income.4 As a result the Estonian HBS from 2002 to 2007 gives 
the only chance to investigate topics in which it is necessary to identify income 
components. 

The collection of two income measures in the Estonian HBS allows current 
income to be split into a regular or more persistent income component and a 
transitory or temporary income component. The split is based on a subjective 
assessment of income and permits a comparison of how household consumption 
responds to changes in those subjective income components. The information 
used by the econometrician is similar to the information used by the household 
and the symmetric information makes interpretation of the results straightforward. 

Publications III and IV use the same features of the Estonian HBS as 
Publication I does, specifically the detailed information on both food consumption 
and different sources of disposable income. Household budget surveys in the US 
and in European countries, such as the US Consumer Expenditure Survey (CEX) 
and the UK Living Cost and Food Survey (LCF), do contain detailed information 
on consumption but collect only limited income data. 

Moreover, the articles benefit from the availability of the regular income 
variable when they estimate income underreporting as a point estimate of the 
extent of underreporting. In most of the other studies a range is calculated for the 
underreporting factor, as an additional assumption about the covariation between 
permanent income and underreporting is needed. 

Publication IV makes use of another feature in the Estonian HBS, as the survey 
contains questions that allow different methods to be used to identify households 
prone to underreporting. Other studies appear to have chosen one identification 
method for reasons of data availability. Although household budget surveys may 
contain data on both reported employment status and business income, income 
data are typically not collected at a detailed level and data on business income 
may therefore not be available. The UK LCF collects data on weekly spending 
with diaries but requires households to report only their usual weekly income 
without detailing the source. The Panel Survey of Income Dynamics (PSID) 
contains detailed income data but the survey collects food consumption data at a 
quite general level as no diary is used. Moreover, in some household budget 

                                                            
4 More precisely, the survey waves after 2008 do not contain detailed data on income, as 
only one question is asked about regular income.  
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surveys the time periods of the consumption and the income do not match. An 
example of this is the US CEX, in which households report annual income for the 
previous year, while consumption data are collected for the current quarter. In the 
Estonian HBS the reporting period is the same for consumption and income, so 
there is no issue about the mismatch between the time periods of the consumption 
and income data. 

The upshot is that it is possible to use datasets from a small country to provide 
insights with broader application. Although datasets from a small country may 
seem to limit the scope of research, these datasets may contain unique features 
which allow a novel approach to be taken to a research question.   
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4. FINAL COMMENTS 
 

All four essays have contributed to the academic literature in their specific 
fields. Publication I contributes to the literature which tests the consumption 
response to permanent and transitory income shocks. The Publication uses a novel 
identification of income shocks which improves understanding about the co-
movement of consumption and income. Publication II identifies different channels 
through which household indebtedness is related to consumption and finds that 
the debt distress measured by the debt service ratio is an important channel 
through which consumption was hampered during the 2007–2009 recession. 
Publication III finds substantial income underreporting by households with 
business income in Estonia. The finding contributed to a public debate on tax 
evasion by the self-employed and the Estonian tax authorities have recently 
initiated several moves to limit how far personal expenses can be shifted to 
business expenses. Publication IV finds that the way households prone to 
underreporting are identified affects the estimated extent of underreporting. The 
finding highlights that the segment which is prone to underreporting is broader 
than the segment of the reported self-employed.  

Additionally, the papers have opened doors for further research on each of the 
topics. An important direction for future research is the estimation of different 
consumption responses to positive and negative shocks to income. Arellano 
(2014) emphasises the importance of distinguishing between positive and negative 
income changes as he finds that the persistence of positive and negative income 
shocks is different, and this also affects consumption in different ways. The 
importance of investigating the asymmetric response of consumption to income 
shocks was noted in the working paper version of the first publication (Kukk et 
al. 2012) and is worth further research. 

Publication II will be followed by further research into the linkage between 
debt repayment problems and consumption. Not only do debt repayment problems 
affect financial stability, but the effect spills over into the real economy as 
households adjust their consumption behaviour to cope with financial difficulties. 
This channel through which household debt spills over into consumption has not 
previously been investigated.   

Finally, no comparative study has been made comparing the extent of income 
underreporting in a set of countries using the P&W methodology. A comparison 
of income underreporting across countries would provide further insights into tax 
behaviour. This research would require a harmonised dataset containing both 
consumption and income data across a set of countries.  

To conclude, the essays in the thesis do not close a research topic but pave the 
way for further research, and so the Publications of the thesis are just the start of 
a long journey.  
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ABSTRACT 
 
The purpose of the thesis “Essays on household consumption and income 

underreporting” is twofold. First, the thesis seeks to extend what is known about 
household consumption behaviour in terms of household income shocks and the 
household balance sheet. Second, the understanding of household consumption is 
used to investigate household tax behaviour. The thesis improves the 
understanding of household consumption and tax behaviour in the framework of 
the conventional consumption model.  

The thesis consists of four publications. The first publication is entitled 
“Estimating consumption responses to income shocks of different persistence 
using self-reported income measures”. The purpose of the paper is to compare 
consumption sensitivity to income shocks of different persistence. To achieve this, 
the persistence of the two reported income components provided by households is 
estimated. Income shocks are derived from each income component and the 
consumption responses to income shocks are estimated.  The results confirm that 
there is a different degree of consumption smoothing depending on the persistence 
of the income shocks but consumption also reacts to a lagged shock in temporary 
income. The contribution of Publication I is a novel identification of income 
shocks based on self-reported income measures that helps to improve the 
understanding about the co-movement of consumption and income. 

The second publication “How did household indebtedness hamper 
consumption during the recession? Evidence from micro data” assesses the 
linkage between household indebtedness and consumption over the business 
cycle. The results of the paper show that there are several channels through which 
indebtedness affects consumption decisions. The paper finds that the debt distress 
measured by the debt service ratio is an important channel through which 
consumption was hampered during the 2007–2009 recession. Publication II 
provides an important contribution to the academic literature as the spill-over of 
indebtedness to consumption via the debt service burden has not been investigated 
before. 

The third publication is entitled “Income underreporting by households with 
business income. Evidence from Estonia”. The purpose of the paper is to estimate 
the income not reported by households with business income in Estonia using the 
methodology introduced by Pissarides and Weber (1989). The baseline result is 
that households with business income leave a more substantial share of their 
income unreported than do wage earners. Publication III has contributed to the 
public discussion about the tax compliance of business income. In recent years the 
Estonian tax authorities have initiated several moves to limit the practice of 
shifting personal expenses over to business expenses. 

The fourth publication “Identification of households prone to income 
underreporting: employment status or reported business income?” is the first 
article to explore how the identification of underreporting households affects the 
estimations of the extent of underreporting. The results show that households 
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prone to underreporting can be identified by business income while the reported 
employment status does not contain any additional information. The finding 
highlights that the segment which is prone to underreporting is broader than the 
segment of the reported self-employed. 

All four publications have contributed to the academic literature in their 
specific fields. Additionally, the papers have opened doors for further research on 
each of the topics. 
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KOKKUVÕTE 
 

Käesolev doktoritöö “Esseed majapidamiste tarbimisest ja sissetulekute 
alaraporteerimisest” põhineb neljal publitseeritud artiklil. Kahes artiklis 
keskendutakse majapidamiste tarbimiskäitumise uurimisele ja ülejäänud kahes 
artiklis kasutatakse teadmisi tarbimiskäitumisest selleks, et uurida majapidamiste 
maksukäitumist. 

Majapidamiste tarbimise arengu uurimine on oluline nii mikromajandusliku 
heaolu analüüsi kui ka makromajanduspoliitiliste uuringute seisukohalt. Seetõttu 
on äärmiselt oluline omandada üksikasjalikke teadmisi majapidamiste 
tarbimiskäitumise sealhulgas majapidamiste tarbimise reaktsiooni kohta 
sissetulekute muutustele. Doktoritöö esimese publikatsiooni „Tarbimise 
tundlikkus erineva püsivusega sissetulekušokkidele, kasutades raporteeritud 
sissetulekukomponente“ eesmärk on uurida, kuidas Eesti majapidamised on 
reageerinud erineva püsivusega sissetulekušokkidele, kusjuures teoreetilise 
lähtepunktina kasutati püsiva tulu hüpoteesi (PTH). 

Artikli peamine uudsus seisneb Eesti leibkonna eelarve uuringust (LEU) 
saadud andmete alusel regulaarsete ja ajutiste sissetulekukomponentide  
eristamises. Selline eristus võimaldab sissetulekukomponentidest eraldada pika 
kestusega regulaarseid ning lühikese kestusega ajutisi sissetulekušokke. Sellega 
kaob vajadus määratleda šokke statistilise dekomponeerimise abil, mida on 
eelnevas teaduskirjanduses kasutatud. Artiklis kasutatud meetod võimaldab 
ökonometristil kasutada majapidamisega sama informatsiooni.  

Artiklis kasutatakse Eesti LEU andmeid ajavahemikul 2002 − 2007, kui LEU 
sisaldas lisaks detailsele tarbimisinfole ka põhjalikku teavet sissetulekute ja nende 
tüüpide kohta. Majapidamiste esitatud regulaarsete ja ajutiste 
sissetulekukomponentide omaduste uurimiseks on kasutatud erinevaid empiirilisi 
meetodeid, hindamaks  ligikaudselt nende püsivust. Analüüsid näitavad, et Eesti 
leibkonnad ilmselgelt eristavad nimetatud kahe sissetuleku püsivust; šokid 
regulaarsele tulule on püsivad, samas kui šokid ajutisele tulule on väga vähe 
püsivad. 

Eratarbimise hindamise lähtepunktiks on tarbimise mudel, mis sisaldab 
regulaarseid sissetulekušokke ning sama perioodi ajutisi sissetulekušokke. Saadud 
tulemused üldjoontes toetavad PTHd, tarbimise tundlikkus regulaarsete 
sissetulekušokkide suhtes on oluliselt suurem kui tundlikkus ajutiste šokkide 
suhtes. Tulemused kehtivad erinevate tarbimisnäitajate puhul, täiendavate 
kontrollmuutujate lisamisel l ja erinevatel eeldustel  sissetulekute püsivuse kohta. 

PTH eeldab, et leibkonnad on ratsionaalsed ja tulevikku vaatavad. Selle 
eelduse järgi ei oma eelmiste perioodide ajutised sissetulekušokid mingit mõju 
jooksva perioodi tarbimisele. Arvutused aga näitavad, et tarbimine reageerib 
eelmiste perioodide ajutistele sissetulekušokkidele kui see muutuja on mudelisse 
kaasatud. Seega ei saa muutust Eesti leibkondade tarbimises buumiaastatel 2002 
− 2007 täies mahus selgitada ettevaatava käitumisega, nagu PTH eeldab. Eelmise 
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perioodi ajutise šoki koefitsient on negatiivne ning väärtuselt ligilähedane jooksva 
perioodi ajutise sissetulekušoki koefitsiendile.  

Üks selgitus, miks tarbimine reageerib muutustele ajutises sissetulekus, on 
likviidsuspiirangud. Kui majapidamistel ei ole võimalik oma tarbimist likviidsuse 
puudumise tõttu ühtlustada, siis reageerib tarbimine ka ajutistele 
sissetulekumuutustele. Täiendavad arvutused näitavad, et see ei ole siiski ainuke 
selgitus saadud tulemustele, sest ka likviidsuspiiranguteta majapidamiste 
tarbimine reageerib ajutistele sissetulekušokkidele. Tulemused viitavad 
majapidamiste proportsionaalsele või niinimetatud peost-suhu tarbimisele. 
Viimase kohaselt peegeldavad muutused tarbimises lihtsalt muutusi jooksvas 
sissetulekus.  

Uuringus panustatakse tarbimiskäitumise uurimisega seotud akadeemilisse 
kirjandusse, analüüsitakse tarbimise silumist kiiresti arenevas tärkava turuga 
majanduses ning kasutatakse majapidamiste poolt esitatud informatsiooni 
sissetulekušokkide püsivuse kohta. Oluline panus kirjandusse on tulemusel, et 
majapidamised reageerivad ka eelmiste perioodide sissetulekute muutustele, mida 
PTH ei eelda.  

Doktoritöö teise publikatsiooni „Kuidas pidurdas majanduslanguse ajal 
majapidamiste laenutase tarbimist? Tulemused mikroandmetest“ eesmärk on 
selgitada majapidamiste laenude mõju tarbimisele 2008. − 2009. aastate 
majanduslanguse ajal. Majapidamiste laenude rolli üle reaalmajanduses on 
viimasel aastakümnel elavalt arutletud, kuna majapidamiste laenumahud on 
arenenud maades märkimisväärselt suurenenud. Kui varasemal perioodil on 
majandusteadlased keskendunud ettevõttete laenude ja reaalmajanduse 
omavaheliste mõjude uurimisele, siis Mian ja Sufi (2010a, 2010b, 2014) 
tõendavad oma mitmes järjestikuses uurimistöös, et majapidamiste laenud  on 
peamine võti selgitamaks tagasihoidlikku nõudlust viimase majanduslanguse ajal.  

Vaatamata elavnenud diskussioonile majapidamiste laenude ümber on sellel 
teemal ilmunud suhteliselt tagasihoidlik arv teadustöid, sest  nende tegemist on 
peamiselt takistanud sobivate andmebaaside puudumine. Doktoritöö teises artiklis 
kasutab töö autor kvartaalseid paneelandmeid, mis sisaldavad andmeid indiviidide 
kohta 2004. aasta lõpust kuni 2011. aasta lõpuni. See on teadaolevalt esimene 
rahvusvaheline töö, kus kasutatakse majapidamiste tarbimise uurimiseks 
kvartaalseid andmeid ning  võrreldakse majapidamiste laenude ja tarbimise 
vahelisi seoseid erinevates äritsükli faasides.  

Artiklis uurib autor kahte mehhanismi, kuidas majapidamiste laenukoormus 
võib tarbimist mõjutada. Ühte mehhanismi, nn. laenupohmeluse efekti, kirjeldab 
laenumahu ja aastase sissetuleku suhe. Teine mehhanism töötab läbi finants-
stressi efekti. Seda kirjeldab regulaarsete laenumaksete ja sissetuleku suhe, mis 
viitab jooksvale laenu teenindamise võimekusele. Neid mehhanisme on siiani 
kirjanduses käsitletud üpris tagasihoidlikult. Tulemused viitavad, et 
majapidamiste laenude mõju tarbimisele on kompleksne, kuna laenud mõjutavad 
tarbimist läbi erinevate kanalite.  



38 

Nimetatud kahe laenunäitaja mõju tarbimise muutusele hindab autor 
tarbimisteooriast lähtuva tarbimismudeliga, kuhu on lisatud mitmed indiviidi 
majandus- ja finantsolukorda iseloomustavad kontrollnäitajad. Mudelis 
hinnatakse kvartaalsed koefitsiendid, et identifitseerida laenu mõju erinevate 
äritsüklite faasides. Juhul, kui eelnevalt võetud laenud võimendavad 
majanduslangust, siis peaks laenunäitajate negatiivne seos tarbimise muutusega 
olema majanduslanguse ajal tugevam. Seda hüpoteesi ei ole teadaolevalt üheski 
teadustöös varem kontrollitud.  

Arvutused näitavad, et kahe laenunäitaja mõju tarbimisele on ajas erinev. 
Laenumahu-sissetuleku suhte mõju tarbimise muutusele on terve perioodi jooksul 
negatiivne, kuid suhteliselt stabiilne ja näitab mõnevõrra nõrgenevat seost 
vaadeldava perioodi jooksul. Ilmselgelt ei ole laenu-sissetuleku suhte mõju 
tarbimisele seotud äritsükliga. 

Samas on laenu teenindamise koormuse mõju tugevam 2008. – 2009. aastatel, 
võrreldes sellele eelneva ja järgneva perioodiga. Teadustöö tulemustest saab 
järeldada, et laenu teenindamise koormus võimendab majanduslangust läbi 
tarbimise languse – majapidamised piiravad laenude teenindamise koormuse tõttu 
oma tarbimist majanduslanguse ajal rohkem kui majandustõusu keskkonnas; ka 
siis, kui laenu teenindamise koormus ei muutu. Kuid kuna ka laenu teenindamise 
koormus sel ajavahemikul tõusis, võimendas laenumakse koormuse suurenemine 
omakorda negatiivset mõju tarbimisele.  

Uurides majapidamiste laenude negatiivse mõju jaotust erinevates 
sissetulekugruppides näitavad arvutused, et tulemused on sissetulekugruppides 
suhteliselt sarnased. Siit saab järeldada, et laenuteenindamise koormuse 
võimendav mõju majanduslangusele ei ole koondunud väiksema sissetulekuga 
majapidamiste segmenti, vaid see  hõlmab kõiki sissetulekugruppe. 

Kokkuvõtteks saab artikli põhjal väita,  et majapidamiste laenudel on äritsüklis 
oluline roll, kuna laenud võimendavad majanduslangust ning mehhanism toimub 
eelkõige läbi laenu teenindamise koormuse ehk laenu -stressi kanali. Laenumahu-
sissetuleku suhe ei ole majapidamiste poolt nii otseselt tunnetatav kui laenu 
teenindamise koormus. Viimasele laenunäitajale on rahvusvahelises 
diskussioonis laenude ja tarbimise üle võrreldes teiste laenunäitajatega vähem 
tähelepanu pööratud. Artikli tulemused viitavad, et laenu teenindamise koormuse 
näitaja sisaldab olulist informatsiooni majapidamiste tarbimiskäitumise kohta, 
sest selgitab seost majapidamiste laenude ja tarbimise vahel.  

Artikli tulemused aitavad mõista majapidamiste laenude mõju tarbimisele ka 
teistes maades, eelkõige Kesk- ja Ida- Euroopa riikides, kus 2000. aastate 
majandustõusuga kaasnes ka kiire majapidamiste laenumahtude kasv. Artikli 
tulemused võimaldavad poliitikategijatel teha asjakohaseid soovitusi.. Laenu 
teenindamise koormuse negatiivset mõju tarbimisele saab leevendada 
intressipoliitikaga. Eestis moodustavad laenumahust suurima osakaalu ujuva 
intressiga eluasemelaenud ning seetõttu on intressimäärade muutmisega võimalik 
mõjutada otseselt laenu teenindamise koormust ja seeläbi tarbimise muutust. 
Laenude intressimäärad on alates 2008. aastas lõpust langenud ja eeldatavalt on 
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seetõttu laenukoormuse negatiivne mõju tarbimisele olnud väiksem kui oleks 
olnud ilma intressmäärade muutumiseta. 

Doktoritöö kolmandas publikatsioonis „Ettevõtlustulu teenivate 
majapidamiste sissetulekute osaline esitamata jätmine Eestis“ kasutab autor 
tarbimismudelit, et uurida majapidamiste maksukäitumist. Paljud Eesti 
majapidamised teenivad osa oma kogusissetulekust (üksik)ettevõtlusest või muust 
individuaalsest töisest tegevusest. Kuna sellise tulu deklareerimine on suuremalt 
jaolt rahateenija enda ülesanne, on suhteliselt lihtne jätta osa oma sissetulekust 
esitamata. Samal põhjusel on sissetuleku varjamist suhteliselt keeruline avastada. 
Seetõttu keskendutakse paljudes maksudest kõrvalehoidumist käsitlevates 
uuringutes ümbrikupalga saajatele ja ainult vähestes uuringutes tegeletakse 
ettevõtlustulu teenivate majapidamistega. Doktoritöö kolmandas artiklis esitatud 
tulemused täidavad selle lünga Eestis.   

Artiklis on kasutatud Pissaridese & Weberi (1989) poolt kasutusele võetud 
meetodit (P&W), mille abil arvutatakse majapidamiste eelarveküsitluse põhjal 
välja see osa ettevõtlustulu teenivate majapidamiste sissetulekust, mis jäetakse 
küsitluses esitamata. Meetodi järgi eeldatakse, et toidu tarbimine ja sissetulek on 
omavahel tihedalt seotud, s.t toidukulutuste osakaal sissetulekus on sarnastes 
majapidamistes samaväärsel tasemel. See eeldus võimaldab võrrelda sissetulekuid 
ja toidukulutusi kahe grupi vahel: majapidamised, kus peamise sissetuleku annab 
palgatöö ja majapidamised, kus tulu saadakse ka ettevõtlusest. Ettevõtlustulu 
saavate majapidamiste keskmine kogusissetulek on üldjuhul küsitluste järgi 
väiksem ja nende keskmine toidutarbimine on suurem kui palgatööga teenivate 
majapidamiste vastavad keskmised näitajad. Kuna kulutusi toidule kajastavad 
vastajad küsitlustes tavapäraselt täpsemalt kui oma sissetulekuid, võib arvata, et 
ettevõtlustulu teenivad majapidamised mitte ei kuluta toidule rohkem, vaid 
näitavad tegelikust väiksemat sissetulekut.  

Kuigi arvutused tehakse majapidamiste eelarveküsitluse põhjal, võib eeldada, 
et inimesed on oma andmete avaldamises erinevatele institutsioonidele 
järjepidevad ning teatavad sama suure sissetuleku ka teistele asutustele. Kui see 
eeldus paika peab, siis annavad uuringu arvutused aimu ka sellest, kui suure osa 
oma tuludest jätavad ettevõtlustulu teenivad majapidamised maksuametile 
deklareerimata. 

Uurimuses kasutatakse LEU andmeid aastatest 2002 − 2007 ning arvutatakse 
välja, kui suure osa oma sissetulekust jätavad ettevõtlustulu teenivad 
majapidamised esitamata võrreldes palgatööst elatuvate majapidamistega. 
Uurimuses on P&W meetodit mõnevõrra muudetud ja jooksva sissetuleku asemel 
on kasutatud majapidamiste regulaarset sissetulekut. Majapidamiste 
toidutarbimine on ühtlasem kui sissetulek, sest majapidamise tarbimine on seotud 
regulaarse või püsiva sissetulekuga, mida sissetuleku ajutine tõus või langus ei 
mõjuta. P&W meetod kasutab jooksvat, mitte püsivat sissetulekut, mistõttu on 
arvutused ebatäpsemad ja annavad suurema vahemiku sissetulekute avaldamata 
jätmise suurusjärgu kohta. Kasutades Eesti LEU-d, kus majapidamised avaldavad 
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ka oma regulaarse sissetuleku, on sissetuleku varjamise ulatust võimalik arvutada 
täpsemalt.  

Majapidamised jaotatakse võrdlemise eesmärgil kahte gruppi. Esimesse  
kuuluvad majapidamised, kus ettevõtlustulu annab vähemalt 20% avalikustatud 
kogutulust ja majapidamised teise, kus sissetulek ei sisalda ettevõtlustulu, s.t 
nende põhitulu tuleb palgatulust. Ettevõtlustulu hulka arvestatakse tulu 
registreeritud individuaalsest tegevusest, tulu eraviisilisest tasuliste teenuste 
osutamisest, tulu kaupade tootmisest, kaupade või teenuste vahendusest saadud 
tulu või muu äritegevusest saadud tulu.  

Arvutused näitavad, et majapidamised, mis teenivad ettevõtlustulu, on jätnud 
leibkonnaküsitluses esitamata ca 60% oma tegelikult teenitud tulust. Tegeliku tulu 
all peetakse siin silmas palgatööst elatuvate majapidamistega võrdväärset 
sissetulekut. Sissetulekute avalikustamisel väiksemas mahus võib olla mitu 
põhjust: kas osa sissetulekust varjatakse või esitatud tuludest on maha arvatud 
suurem summa kulutusi, kuna osa isiklikke kulutusi esitatakse ärikulutustena. 
Isegi kui toidutarbimise mõningane erinevus on tingitud erinevatest eelistustest, 
on vahe palgatööliste ja ettevõtlustulu teenivate majapidamiste vahel 
märkimisväärne ning viitab sissetulekute osalisele avalikustamata jätmisele.  

Võrreldes maadega, mille kohta on samuti olemas P & W meetodiga tehtud 
arvutused ettevõtlustulu teenivate majapidamiste sissetulekute esitamata 
jätmisest, on tulemused Eesti majapidamiste kohta märkimisväärselt suuremad. 
USA, Kanada, Ühendkuningriigi, Rootsi ja Soome puhul on arvutatud, et 
ettevõtlusega tegelevad majapidamised jätavad avalikustamata umbes 30 – 40% 
oma sissetulekutest. Samas on tulemused sarnased teiste uuringutega 
ümbrikupalkade ja üleüldise varimajanduse kohta, mis viitavad sellele, et 
üleminekumajandusega riikides on varjatud tegevused levinud kordades suuremas 
ulatuses kui arenenud maades.  

Doktoritöö neljas publikatsioon on „Sissetulekute alaraporteerimisele 
kalduvate majapidamiste identifitseerimine: kas tööalane staatus või raporteeritud 
ettevõtlustulu?“. Artikli eesmärk on võrrelda sissetulekute alaraporteerimise 
ulatust erinevate identifitseerimisviiside korral ja välja selgitada, kuidas 
määratleda kõige täpsemalt alaraporteerimisele kalduvaid majapidamisi. 
Uurimistöödes, kus kasutatakse P&W meetodit, on kasutatud kahte erinevat 
identifitseerimisviisi. Ühes osas uurimistöödest kasutatakse perekonnapea ütlusi 
selle kohta, kas ta on palgatööline või (üksik)ettevõtja. Teistes defineeritakse 
uuringu huviorbiidis olevad majapidamised selle järgi, kui suur on nende äritulu 
majapidamise raporteeritud sissetulekus. Pissarides & Weber (1989) ainult 
mainivad võimalust kahel viisil identifitseerida ja näitavad oma artiklis ainult 
tulemusi, defineerides alaraporteerimisele kalduvad majapidamised ettevõtlustulu 
osakaalu abil. Teiste maade kohta tehtud uurimustes, kus kasutatakse sissetulekute 
alaraporteerimise arvutamiseks P&W meetodit, ei eristata ega võrrelda 
ettevõtlustulu teenivate majapidamiste erinevaid määratlusi. 

Eestis kahe erineva definitsiooni järgi määratletud majapidamised üks-ühele ei 
kattu. Eesti Leibkonnauuringu järgi ca 1/3 majapidamistest, kus perepea 
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määratleb end iseenda tööandjana, ei avalikusta ettevõtlustulu; ligi pooled 
majapidamistest, kus perepea määratleb end palgatööliseks, raporteerib ka 
ettevõtlustulu. Arvutused näitavad, et erinevate identifitseerimismeetodite 
kasutamine viib erinevate tulemusteni. Kui määratleda alaraporteerimisele 
kalduvad majapidamised tööalase staatuse järgi, siis ettevõtjana raporteeriva 
perepeaga majapidamine jätab avalikustamata 28 protsenti oma sissetulekust 
võrreldes palgasaajaga perepeaga majapidamisega. Kui võrrelda ettevõtlustulu 
saavaid majapidamisi ettevõtlustulu mittesaavate majapidamistega, siis esimesed 
jätavad raporteerimata 43 protsenti oma kogusissetulekust.5 Erinevad tulemused 
on tingitud sellest, et arvutustest selgub alaraporteerimine baasgrupi suhtes ja 
lisaks võrdlusgrupile on erinevate määratluste korral ka  baasgrupp erinev. 

Erinevuste täpsemaks uurimiseks eristati mudelis majapidamised kahes 
identifitseerimise lõikes. Baasgrupiks võeti majapidamised, mille perepea on 
palgasaaja ja majapidamine ei saa ettevõtlustulu. Ülejäänud majapidamised jagati 
kolme rühma: 1) majapidamised, mille perepea on palgasaaja, kuid 
majapidamised teenivad ka ettevõtlustulu; 2) majapidamised, mille perepea on 
ettevõtja ja raporteerib ettevõtlustulu; 3) majapidamised, mille perepea on 
ettevõtja, kuid ei raporteeri ettevõtlustulu. Mudelis arvutati sissetulekute 
alaraporteerimine eraldi kõigi kolme grupi  kohta. Selleks, et arvutused oleksid 
kahe ettevõtlustulu saava grupi vahel võrreldavad, viidi ettevõtlustulu osakaalu 
jaotus raporteeritud tulust erinevates gruppides üksteisega vastavusse (nn. 
matching). Arvutustest ilmnes, et nii palgasaajad kui ettevõtjad, kes raporteerivad 
ettevõtlustulu, jätavad raporteerimata üle poole oma kogutulust (53% – 56%). 
Samas ettevõtjad, kes ei raporteeri ettevõtlustulu, ei näi oma tulu varjavat.  

Arvutused näitavad, et majapidamiste määratlemine ettevõtlustulu järgi annab 
usaldusväärsemaid andmeid sissetulekute esitamata jätmise kohta, sest 
ettevõtlustuluga palgasaajad käituvad samuti kui ettevõtlustuluga ettevõtjad. Kui 
jätta see fakt arvestamata ja käsitleda ettevõtlustuluga palgasaajaid sarnaselt 
ettevõtlustuluta palgasaajatega, siis jääb oluline osa sissetulekute 
alaraporteerimisest kaardistamata. See on oluline järeldus ka teiste tööde jaoks, 
kus kasutatakse P&W meetodit sissetulekute alaraporteerimise ulatuse 
hindamiseks. Samuti aitab see poliitikategijatel suunata oma meetmed mitte 
niivõrd ettevõtjatele kui ettevõtlustulule, sõltumata kas see on majapidamiste 
põhitulu või kõrvaltulu. 

Doktoritöö artiklid katavad kolme uurimisvaldkonda majapidamiste 
tarbimiskäitumises ja maksukäitumises ning saadud tulemused annavad olulise 
panuse teaduskirjandusse. Artiklites esitatud uurimistulemused võimaldavad 
antud valdkonnaga seotud temaatikat veelgi sügavamalt uurida. Seetõttu ei käsitle 
autor oma doktoritööd kui ühe uurimisteema lõpptulemust, vaid kui pika tee 
algust.    
 
                                                            
5 Tulemus on erinev kolmanda publikatsiooni arvutustest, kuna siin ei ole välja jäetud 
majapidamisi, kus ettevõtlustulu on positiivne, kuid väiksem kui 20 protsenti kogutulust. 
Võrdluse jaoks neljandas publikatsioonis on oluline kaasata arvutustes kogu valim.  
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Appendix 1. Publication I  
 

 

 

 

 

 

 

 

 

 

 

 

 

Reprint from 

Kukk, Merike, Kulikov, Dmitry, and Karsten Staehr (forthcoming). Estimating 
consumption responses to income shocks of different persistence using self-
reported income measures. Review of Income and Wealth, available online from 
7 January 2015 at http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1475-
4991, DOI: 10.1111/roiw.12163 

Copyright © 2015 International Association for Research in Income and Wealth.  
Published by John Wiley & Sons, Inc. All Rights Reserved. 
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Appendix 2. Publication II  
 

 

 

 

 

 

 

 

 

 

 

 

 

Reprint from: 

Kukk, Merike (forthcoming). How did household indebtedness hamper 
consumption during the recession? Evidence from micro data. Journal of 
Comparative Economics, available online from 29 July 2015, DOI: 
http://dx.doi.org/10.1016/j.jce.2015.07.004  

Copyright © 2015 Association for Comparative Economic Studies. Published by 
Elsevier Inc. All rights reserved. 
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Appendix 3. Publication III  
 

 

 

 

 

 

 

 

 

 

 

 

 

Reprint from: 

Kukk, Merike, and Karsten Staehr (2014). Income underreporting by households 
with business income. Evidence from Estonia. Post-Communist Economies, vol. 
26, no. 2, pp. 257-276. Available online at: www.tandfonline.com/loi/cpce20,  
DOI: 10.1080/14631377.2014.904110  

Copyright © 2014 Taylor & Francis. All rights reserved.  
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Appendix 4. Publication IV  
 

 

 

 

 

 

 

 

 

 

 

 

 

Reprint from: 

Kukk, Merike, and Karsten Staehr (forthcoming). Identification of households 
prone to income underreporting: employment status or reported business 
income? Public Finance Review, available online from 1 December 2015 at: 
http://pfr.sagepub.com/, DOI: 10.1177/1091142115616182 

Copyright © 2015 by SAGE Publications. All rights reserved. 
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Doctor of Philosophy                

Tallinn University of 
Technology 

2004 Business administration/ 
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Minho 
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1999 – 2000 Coca-Cola Baltic Beverages Assistant/Product 
Manager 

 
6. Research activity and thesis supervised 
 
2014 – The best published article in social and human sciences in TUT (co-

author K. Staehr) 
2013 – Scientific award named after prof. Vello Vensel by Estonian Economic 
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Merike Kukk (2015): “How Did Household Indebtedness Hamper Consumption 
during the Recession? Evidence from Micro Data”, Italian Association for the 
Study of Economic Asymmetries, a/working paper No. 2015/05. 
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during the Recession? Evidence from Micro Data”, TUTECON Research Series, 
No. 5/2014. 
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Sept-Oct 2010 Rakenduslik aegridade ökonomeetria, Juan Carlos 
Cuestas (Sheffieldi Ülikool)  

  
 
5. Teenistuskäik 
 

Töötamise aeg Tööandja nimetus Ametikoht 
2016 – Eesti Pank Rahapoliitika ja 
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