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The search for a reason is the reason to research.

Research, though, is to search with reason.

Is the researched reason the reason we
Searched, the reason in our research,

Or the reason to research?

Nihil est sine

Ratione.
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1 Preface

1.1. Purpose

To explain observed economic inequality has been the motivation of great efforts since
the early times of economic thought. The nature of inequality is of such unabated
interest because not only economists are obsessed to think about it but also policy
makers, lawyers, sociologists, and philosophers. Often with the aim to find robust
mechanics which can be used to reform the social architecture to change the level of
inequality and eventually increase some sense of efficiency (Mirrlees et al. (2011),
Bach et al. (2014), Piketty (2014)). The purpose of this thesis is to contribute to our
understanding of these mechanics.

To be conclusive, this endeavor requires of course the use of data, for instance
provided by the widely used German socio-economic panel (GSOEP)! or collected
in laboratory experiments to meet specific requirements, both of which was done for
this thesis. On the household level, economic inequality is usually defined in terms of
annually measured income, wealth or consumption. The cross-sectional distributions
of these variables were continuously studied from the time when statistics became
available (e.g. Kuznets and Jenks (1953)) until recently (e.g. Carroll (2000); Bach
et al. (2009); Blundell and Etheridge (2010); Carroll et al. (2014)).

At the same time several groundbreaking findings in economic theory sharpened
our understanding of the determinants of economic inequality. A particularly vibrant

literature? that has evolved, usually focuses attention to uninsured risk® from labor

'In all chapters GSOEP refers to the 100 percent research sample of German Socio-Economic Panel
(SOEP).

2See Deaton (1992) and Attanasio (1999) for reviews.

3Throughout I use uncertainty interchangeably to risk to refer to measurable uncertainty (Knight
(1921)).



1. Preface 1.1. Purpose

income since micro data reject the assumption of complete markets, i.e. that consump-
tion is fully insured against labor income risk (e.g. Attanasio and Davis (1996)). With
a special focus on policy implications, this thesis studies some important mechanics
that generate economic inequality in the tradition of this literature which combines
advances in the theory of consumption behavior and the literature on the estimation of
stochastic processes of income.

In particular, this thesis addresses methodological issues on how to quantify pre-
cautionary savings in micro data (Chapter 2), how much we can trust Ricardian Equiv-
alence, a fundamental principle of economics, (Chapter 3), whether distortionary ef-
fects of progressive taxation on saving are offset by its insurance effect (Chapter 4),
and finally, how a reform of means-tested benefits for unemployed in Germany affected
precautionary saving (Chapter 5). Following studies on consumption and income in-
equality like Blundell et al. (2008), I go back to the permanent income hypothesis and
use modern versions in my analysis.

In his treatise A Theory of the Consumption Function (Friedman (1957)), Friedman
linked consumption, income and wealth in the permanent income hypothesis (PIH)
that may be summarized as follows: consumption is equal to the annuity value of
total wealth given by the sum of financial wealth, i.e. cumulative savings, and human
wealth, defined as the discounted expected value of future income. This relationship
is the common theme of all chapters of this dissertation.

Friedman distinguished two kinds of income, permanent and transitory, but inten-
tionally left the definitions of these components somewhat vague. Parts of this thesis
refer to a specification of a component determined by aging, training, occupation,
ability, etc. and two uninsurable, random parts: one lasting a single time period (often
interpreted as illness, a bad guess about when to buy or sell, bad weather etc.), and the
other lasting through all subsequent periods (e.g. promotions, some health shocks).

This resembles the hypothesis concerning permanent and transitory components of in-
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come advanced by Friedman but is not exactly the same (Muth (1960)). Moreover,
this specification or slight variations are widely used in related literature, for instance
Abowd and Card (1989); Meghir and Pistaferri (2004); Biewen (2005); Myck et al.
(2011)).

The link between consumption, income and wealth in the simplest early models un-
der certainty imply that consumption is smoothed over the life cycle and does not track
current income but depends on preferences and lifetime resources. Hall (1978) gen-
eralized this insight to the stochastic case using time separable quadratic utility. This
implies, however, that households only save to smooth consumption and do not engage
in precautionary saving because the expectation of marginal utility is the marginal util-
ity of the expectation in this case.

This restrictive prediction is rejected by the data (e.g. Flavin (1981)) and relaxed
with more realistic assumptions on preferences, in particular, marginal utility is spec-
ified to be convex to allow for precautionary saving. Leland (1968), Sandmo (1970),
and Dreze and Modigliani (1972) were among the earliest works on precautionary
savings. Kimball (1990) proposed prudence as measure of the strength of the precau-
tionary motive which is defined by the elasticity of the slope of marginal utility.

Much of this dissertation assumes rational and prudent households to asses the
importance of precautionary behavior empirically. For prudent households not only
the marginal utility of consumption is higher when consumption is low, but also the
rate at which the marginal valuation rises when consumption falls is greater when
consumption is low than when it is high (Deaton (1992)). This implies that households
react to increases in uncertainty by increasing saving.*

Unfortunately, an analytical solution that links consumption to income and wealth

1s not known with stochastic labor income and constant relative risk aversion (CRRA)

4Liquidity constraints (see, e.g., Beznoska and Ochmann (2012)) are not the focus of this thesis,
although precautionary behavior and liquidity constraints are intimately linked (Deaton (1992)).
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utility.> Zeldes (1989) therefore used numerical methods to approximate the optimal
consumption function with CRRA utility and showed that consumption of rational
households deviates from predictions of models that do not allow for precautionary
savings because introducing labor income uncertainty makes the consumption function
concave, a property that is explicitly stated in Keynes (1936).

Therefore, models in which the future is discounted to some extent due to pre-
cautionary saving reconcile Friedman’s original intuition where the future is heavily
discounted (see also Friedman (1963)), Keynes intuition of a concave consumption
function, and simple “Keynesian” consumption functions where consumption tracks
income (Carroll (1997)).6

For constant absolute risk aversion (CARA) preferences in the presence of labor
income uncertainty only, a linear solution is known due to Caballero (1990, 1991). In
this dissertation, I use both the analytical solution with CARA utility in the laboratory
where I can control the environment’ and numerical methods assuming CRRA util-
ity to calculate optimal consumption using survey data because a linear consumption
function is rather unrealistic.

This impressive line of research has improved our understanding of how consump-
tion, income and wealth relate in the presence of income uncertainty, however, we are
still—maybe not surprisingly—far from predicting these variables with a reasonable
accuracy as urged, e.g., in Keane and Wolpin (2007). The main reason is that parsimo-
niously specified models require strong assumptions and by design simplify important
factors that shape decision making to remain tractable. Moreover, to limit the reliance
on extra-theoretic assumptions like functional form and distributional specifications

strengthens theoretical coherence but weakens accuracy of out-of-sample predictions.

>More general utility functions based on Kreps and Porteus (1978) determine decision rules for
consumers who are not indifferent to the time at which uncertainty is resolved, see Epstein and Zin
(1989, 1991).

%See, e.g., Beznoska and Ochmann (2013) for a “Keynesian” approach.

7In particular, I can induce CARA preferences with monetary incentives.
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For example, it is not clear how much we can trust the premise of behavior ac-
cording to Ricardian Equivalence. Therefore, in one of the chapters, this assumption
is tested and rejected for a large part of the sample. Thus, results of studies that rely
on this assumption should not be taken at face value but rather as benchmark for com-
parison with models that are more loosely tied to theory until operational alternatives
based on weaker assumptions are available. Therefore, instead of abandoning one ap-
proach, I advocate a two-pronged approach of theoretical and empirical research which
is necessary in order to identify an economic reasoning for including more parameters

or more flexible specifications. This thesis takes some steps in this direction.

1.2. Main Findings and Contribution

I organize the main analysis in four chapters, each of which is devoted to a specific
question of consumption/saving behavior under labor income uncertainty and each of
which is based on evidence from micro data. In all chapters, precautionary saving
behavior is one way for households to self-insure against labor income risk. Chapter
by chapter, more complex tax and transfer systems, some of which provide additional

insurance, are introduced.

Chapter 28 is concerned with the measurement of the precautionary savings from
German survey data, taking the tax and transfer system as given. In a large literature,
precautionary saving is thought to be evident from the correlation between wealth and
some measure of income uncertainty. Often, these studies found the magnitude of

precautionary savings to be relatively large (e.g. Carroll and Samwick (1997, 1998)).

We demonstrate that this correlation results when different saving motives are not
explicitly accounted for. Three motives that are important for our analysis are listed
(among others) in Keynes (1936): “To build up a reserve against unforeseen contingen-

cies”. “To provide for an anticipated future relation between the income and the needs

8This chapter is joint work with Frank Fossen and based on Fossen and Rostam-Afschar (2013).
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of the individual or his family different from that which exists in the present, as, for
example, in relation to old age, family education, or the maintenance of dependents”.
“To secure a masse de manoeuvre to carry out speculative or business projects”.

In line with Hurst et al. (2010), the results of this chapter indicate that the precau-
tionary saving motive, the first stated motive, was overestimated, because the previous
literature failed to separate this motive from the old age and the entrepreneurial motive
to save, the second and third of the motives cited above. Both are important in coun-
tries like Germany, because entrepreneurs, in contrast to employees, are not covered
by the social security system and thus must save for their retirement and old age con-
sumption. Therefore, once entrepreneurs are excluded from the estimation sample and
the estimation is repeated for employees, the large estimates of precautionary savings
reported in prior studies disappear.

This chapter contributes to the literature in two ways. First, the results of Hurst
et al. (2010) are replicated for Germany and more strikingly than for the United States
no statistically significant evidence for precautionary saving is found. In light of these
results, we discuss and compare three ways to avoid biased estimates: to use a dummy
variable for entrepreneurs; to exclude entrepreneurial households from the sample; to
use a measure of wealth that does not include business equity.

The main methodological contribution of this analysis that moves beyond the find-
ings of Hurst et al. (2010) is the recognition of entrepreneurial status as endogenous
with respect to wealth. Wealthy households are more likely to engage in entrepreneur-
ship than low wealth households because of tighter borrowing constraints. At the same
time entrepreneurs hold more wealth due to the business saving motive. Therefore, we
apply instrumental variable (IV) estimators and an endogenous switching regression
model.

Second, another possible misinterpretation is identified, namely that portfolio shifts

which are associated with different degrees of uncertainty might be mistaken as evi-
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dence for precautionary savings, even if the bias from business saving is accounted
for. Many studies use liquid wealth only (Fuchs-Schiindeln and Schiindeln (2005);
Bartzsch (2008)) with the argument that illiquid wealth such as housing might not be
available fast enough for consumption smoothing. In principle, illiquid wealth might
even be reduced to increase the liquidity of a portfolio in response to increasing un-
certainty. While total wealth remains unchanged in the data, higher uncertainty is
related to shifts to more liquid wealth. It is not obvious, though, that this is due to the
precautionary saving motive, that implies cutting consumption in response to higher
uncertainty. This relation might simply reflect portfolio choices. For instance, the de-
gree of diversification of portfolios might be related to the level of income uncertainty.
Moreover, income uncertainty from labor might be related to the rate of return.
Although the results do not provide evidence in support of the importance of pre-
cautionary savings, these findings do not reject the hypothesis that German house-
holds actually save for precautionary reasons. The reason is that none of the measures
of uncertainty does have a closed-form analytical relationship with the target wealth-
to-income ratio from which an appropriate empirical specification of the relationship
between uncertainty and wealth could be derived (Carroll and Samwick (1998)).
Chapter 3° uses a simpler model in which an analytical solution is known to study
the Ricardian Equivalence proposition in the presence of income uncertainty and pre-
cautionary saving behavior. This proposition is one of the earliest thought experiments
in economics: it states the hypothesis that consumption decisions should not be af-
fected by whether a government’s refinancing scheme is based on lump sum taxes or
debt because consumers will take the governments budget constraint into account. In
survey data, the presence of progressive taxation, political uncertainty, heterogeneity in

preferences and uncertainty, etc., lead to a violation of Ricardian Equivalence. There-

9This chapter is based on a collaboration with Thomas Meissner, documented in Meissner and
Rostam-Afschar (2014).
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fore, we analyze the Ricardian Equivalence proposition in a laboratory experiment.
In our setup, Ricardian Equivalence may hold regardless of precautionary saving be-
havior. In turn, if Ricardian Equivalence is violated, the model will mispredict saving
choices, even if precautionary saving is correctly calculated.

One of the methodological novelties of this chapter is the experimental design
that allows us to test Ricardian Equivalence in the framework of a dynamic stochas-
tic model of consumption/saving behavior with induced CARA preferences and labor
income uncertainty, extended by lump sum taxation. In this setting we solve for the
linear optimal consumption functions following Caballero (1990, 1991) and use non-
parametric and panel data methods to study the effect of tax cuts and increases.

The main contributions of this chapter are threefold. First, we can test whether sub-
jects systematically deviate from optimal consumption resulting from expected utility
theory!® which implies Ricardian Equivalence. Second, we test whether Ricardian
Equivalence holds given that subjects do not follow the consumption rule implied by
expected utility theory, for instance if they follow a consumption rule based on pre-
government income or some other function of lifetime income. Third, our experiment
allows us to asses learning behavior.

A further methodological contribution is that we take into account that the per-
ceived difficulty to smooth consumption over the life cycle may confound a test of
Ricardian Equivalence. Therefore, we introduce two different taxing schemes, one
that increases the difficulty to smooth consumption and one that decreases it relative
to a control treatment where taxes are constant. A comparison of the treatment groups
allows us to distinguish the effects of difficulty and Ricardian taxation separately.

The main finding of this chapter is that taxation does influence consumption de-

cisions. In our experimental setting, these effects are economically and statistically

10Expected utility theory states that given the axioms of choice the subjective value associated with a
gamble by an individual is the statistical expectation of that individual’s valuations of the outcomes of
that gamble (Bernoulli (1954); Von Neumann and Morgenstern (2007)).
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relevant. For instance, about 17 percent of a tax cut translate into higher consumption
suggesting that reforms involving tax cuts would affect consumption outside the labo-
ratory as well. To quantify the magnitude of effects to be expected from such a reform,
however, requires representative data.

While this finding is striking, it does not mean that Ricardian Equivalence is re-
jected for the entire sample. We cannot reject behavior in accordance to Ricardian
Equivalence for more than one third of our subjects.

Chapter 4!! extends the model used in the previous chapter by progressive taxation
to study how changes in the progressivity of the tax and transfer system affect precau-
tionary savings in a dynamic stochastic life cycle model assuming CRRA utility and
risky labor income. The tax and transfer function resembles the German progressive
tax and transfer system and allows to control progressivity in a single parameter. This
function, the parameters of the utility function, and the income process are estimated
with GSOEP data.

Using simulation techniques, we find that the German progressive taxation system
crowds out about 24 percent of wealth for a median household over the life cycle in
comparison to a revenue-neutral flat tax system. This hypothetical, proportional tax
is an interesting benchmark because it is directly comparable to previous studies that
abstract from social insurance. Depending on the growth and the risk profiles of pre-
government income the effect of progressive taxation on savings varies across different
subgroups. For instance, the share of savings crowded out by progressive taxation is
only 19 percent for college graduates whereas it is 60 percent for blue collars.

Our second main result is that progressive taxation provides more insurance than
a revenue-neutral flat tax for all the subgroups we consider. For the total sample, our
simulated economy shows that approximately 60 percent of permanent shocks and

90 percent of transitory shocks to pre-government labor income are insured against

"This chapter is coauthored with Jiaxiong Yao.
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under progressive taxation. In comparison, only 30 percent of permanent shocks and
70 percent of transitory shocks are insured against in an economy with a revenue-
neutral flat tax where saving is the only way to insure. Therefore we argue that not
accounting for social insurance may lead to misleading conclusions when studying
consumption/saving behavior for countries with progressive tax and transfer systems
like Germany. Though the hypothetical reform is intended to bridge the gap to the
previous literature, it bears implications for actual reform proposals advocating less
progressive tax and transfer systems like Kirchhof’s “flat tax” proposal for Germany.
Thus, reform proposals that imply a reduction of social insurance need to discuss the
consequences on saving behavior explicitly.

Third, our results show considerable heterogeneity in welfare gains for different
subgroups when comparing the certainty equivalent lifetime income under progressive
taxation to that under the hypothetical revenue-neutral flat tax. For instance, whereas
blue collars need to be compensated with 16.5 percent of equivalent income under pro-
gressive taxation to be indifferent under revenue-neutral flat taxation, college graduates
would ask for 0.1 percent more equivalent income under progressive taxation to be in-
different. The results highlight the need to discuss policy implications of progressive
taxation for subgroups with different preferences and lifetime incomes separately.

Chapter 5'? evaluates the effect of a recent reform of means-tested unemployment
benefits in Germany (“Hartz IV”) on precautionary saving. To do this, the method-
ology of Chapter 4 is adapted and extended by explicitly incorporating changes due
to the reform in the budget constraint. The reform had two main components. First,
the maximum unemployment benefit entitlement periods were cut (in effect in 2005).
Second, unemployment assistance that depended on previous earnings was replaced
by a lump sum transfer with a tighter asset-based means-test from 2006 on.

In this chapter, three channels through which the reform may have influenced pre-

12This chapter is single-authored.
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cautionary saving behavior are identified: first, the reform increased the general level
of income uncertainty leading to more precautionary saving. On the other hand pre-
cautionary saving was reduced by the reform because unemployment assistance which
was uncertain due to its determination by uncertain previous income was replaced
by certain lump sum transfers. Overall, the change in uncertainty faced by house-
holds reduced precautionary saving if the latter effect outweighs the former. Second,
higher (lower) transfer before the reform leads to more (less) precautionary saving af-
ter. Third, a tighter means-test causes less/more precautionary saving (depending on
lifetime income).

The first main finding of this chapter is that short-term effects of the reform on
median precautionary savings were small and negative. Short-term effects on the share
of precautionary saving were negative as well and decreasing with age. After 5 and 10
years, the reduction of the share of precautionary saving was smaller at most ages both
5 and 10 years after the reform.

The second main finding is that the household at 40 percent of median life-time
income would pay 2.8 percent of this income to live under “Hartz IV”. This is similar
for most households. Only the 90th percentile life-time income household needs to
be compensated with 0.4 percent of life-time income to be indifferent to “Hartz IV”.
This is due to the fact that consumption can be smoothed better when unemployment
assistance is certain and that the consumption floor was raised for many households by
the reform.

The fact that the reform in practice caused emotional debates and much disapprea-
ciation may be due to the emphasis on efforts to reduce the level of unemployment
when the details of the reform were communicated to the public. Further, higher trans-
actions costs, increased perceived stigma attached to transfer dependence, and more
rigorous threat of benefit cuts which are not part of the model may explain why this

reform was not perceived as the welfare analysis suggests.
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Beyond this evaluation, this chapter tests how well the model captures important
features of the data by comparing two statistics not targeted by the estimation proce-
dure that are interesting in the context of the reform: the share of transfer recipients,
and the share of low wealth households. The model simulations predicts these statistics
reasonably well.

Chapter 6 summarizes the main findings and conclusions, followed by a short out-

look.
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2 Precautionary and Entrepreneurial Savings'

2.1. Introduction

Various studies have suggested that a large share of household wealth can be explained
by a precautionary saving motive. Quantity estimates of precautionary savings have
important implications for policies that affect income risk, particularly with regard to
labor market, social security, and taxation policy. If the precautionary saving motive
is strong, policies that increase income risk will raise savings, which likely influences
the growth rate of an economy (e.g. Femminis, 2001).

A widely applied estimation approach uses the relationship between the income
risk of households and their wealth holdings to quantify the fraction of wealth held as
precaution against idiosyncratic uncertainty. If the stock of wealth relates positively
to income variations, the relationship is interpreted as evidence for the existence of
precautionary saving. For example, with panel data from the United States, Kazarosian
(1997) finds a strong precautionary saving motive, and Carroll and Samwick (1997,
1998) report that precautionary savings amount to almost half of U.S. households’
wealth. By analyzing data about the subjective assessments of risks, Lusardi (1997,
1998) casts doubt on these high estimates of precautionary saving though. Guariglia
and Kim (2003) estimate that Muscovite households in 1996 saved significantly more

if they faced a more variable consumption growth.?

IThis chapter is based on Fossen and Rostam-Afschar (2013) which is a substantial extension of a
term paper that I wrote in 2009 entitled “Precautionary Saving and Entrepreneurship: Evidence from
German Households”.

Early empirical work on income variability and savings behavior, including that of the self-
employed, was pioneered by Fisher (1956). He relied on cross-sectional data and on occupational
classes and age as indicators for income variability, which triggered some discussion (Klein and Livi-
atan, 1957; Fisher, 1957).
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2. Precautionary and Entrepreneurial Savings 2.1. Introduction

Hurst et al. (2010) show that the precautionary saving motive has been overes-
timated, because previous literature failed to account for heterogeneity between en-
trepreneurial and non-entrepreneurial households. Entrepreneurs hold more wealth,
confront greater income risk, and differ in their saving motives compared with other,
non-entrepreneurial households. By explicitly acknowledging the special role of en-
trepreneurial households, Hurst et al. (2010) estimate that precautionary wealth rep-
resents less than 10% of overall U.S. wealth. They also show that the large esti-
mates of precautionary savings reported by prior studies resulted from pooling of en-
trepreneurial and non-entrepreneurial households and vanish if the sample is split or
the study controls for entrepreneurial households.

We add to this evolving literature by providing the first analysis of the existence and
quantity of precautionary savings explicitly accounting for entrepreneurship in Ger-
many. The findings reported by Hurst et al. (2010) for the United States turn out to be
even more important in Germany: When the dependent variable is total net worth (with
or without business wealth), rather than just financial wealth, and we use our preferred
specifications to account for entrepreneurship, we find no statistically significant evi-
dence of precautionary saving. Our analysis is based on the German Socio-Economic
Panel (GSOEP), which offers the crucial advantages of providing information about
both private wealth balance sheets and individual measures of risk aversion (for both
partners in case of couple households).

By focusing on Germany, this study examines the importance of accounting for en-
trepreneurship when estimating precautionary savings in a country in which employees
are covered by an extensive social security system, whereas entrepreneurs must save
for their retirement and old age consumption. Therefore, saving behavior may dif-
fer between entrepreneurs and non-entrepreneurs even more in Germany than in the
United States.

Further, we investigate how income risk and entrepreneurial status affect the com-
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2. Precautionary and Entrepreneurial Savings 2.1. Introduction

position of households’ asset portfolios. This analysis reveals that households shift
their portfolios towards more liquid assets when they are confronted with higher in-
come volatility, but they do not hold more wealth in total. Studies which find a positive
effect of income risk on financial assets, which represent the most liquid component
of a households wealth portfolio, need to show that this is indeed due to precautionary
reasons and not due to portfolio decisions. For instance, the degree of diversification
of portfolios might be related to the level of income uncertainty. Moreover, income
uncertainty from labor might be related to the rate of return. Finally, owner-occupied
housing may serve a precautionary purpose, since single rooms may be rented out.
For example, Fuchs-Schiindeln and Schiindeln (2005) and Bartzsch (2008) base their
conclusions, that approximately one-fifth of household wealth in Germany represents
precautionary savings, on their evidence for a positive effect of uncertainty on financial
assets only. They employ the same data, the German SOEP, and use different strategies
to control for risk aversion.

Essig (2005) and Schunk (2009) instead have used the German SAVE data set of
the Mannheim Research Institute for the Economics of Aging (MEA) to relate saving
behavior to motives that they elicit using subjective importance measures. Essig (2005)
notes a higher savings rate among the self-employed and in line with our reasoning,
expresses doubt that it can be attributed solely to uncertainty.

In comparison with prior research, particularly that by Hurst et al. (2010), the main
methodological contribution of our study is the recognition of entrepreneurial status as
endogenous with respect to wealth. Endogeneity may arise from the credit constraints
faced by nascent entrepreneurs, which means that wealthy people are more likely to
be able to enter entrepreneurship. Therefore, we estimate the wealth equations using
instrumental variable (IV) estimators and an endogenous switching regression model.
We account for the self-selection of less risk-averse people into riskier occupations

by also controlling for individual risk attitudes, according to experimentally validated
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2. Precautionary and Entrepreneurial Savings 2.2. Methodology

survey measures.

In the following section, we present the empirical methodology employed to test
the precautionary saving hypothesis. We discuss the specification of the wealth equa-
tion and outline some different strategies to account for entrepreneurship appropriately.
This is followed by a description of the data and the construction of measures of per-
manent income and income uncertainty. In Section 2.3, we present the results, and then
discuss them in comparison with the literature in Section 2.4. Section 2.5 analyzes the
effects of income risk and entrepreneurship further by investigating asset portfolios of

households. Section 2.6 concludes the analysis.

2.2. Methodology

2.2.1. Empirical Specification

The estimation equation is motivated by the buffer-stock model developed by Deaton
(1991) and Carroll (1992, 1997, 2011b), particularly by its target wealth-to-income
ratio that describes a positive relation between wealth W and permanent income P that
consumers want to maintain. If wealth exceeds the target, consumption exceeds in-
come, and wealth will fall. If wealth is below the target, income exceeds consumption,
and wealth will accrue.? According to the model, the size of the wealth target depends
on the degree of uncertainty @ that a consumer faces.* Target wealth also may be
shifted by a vector of observed characteristics x and an unobserved error term u:

)] 2.1)

3This model can explain why the saving rate increased in the United States, after wealth balances
shrank during the recent financial turmoil. From the beginning of 2005 to April 2008, the seasonally
adjusted annual personal saving rate as provided by the Bureau of Economic Analysis of the U.S. De-
partment of Commerce remained quite stable, at an average of 1.8%. After May 2008, the point at
which the financial crisis hit the overall economy, savers reacted by accumulating at a 3.9% savings rate
on average.

4In this general notation, @ is a vector, because in one specification, we decompose income risk into
permanent and transitory components (see Section 2.2.2).
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2. Precautionary and Entrepreneurial Savings 2.2. Methodology

Because wealth and income are highly unequally distributed, natural logarithms are
chosen for the linearized empirical specification, and /n(P) is added to both sides of
the equation:

In(Wir) = oo + Y @yt + e In(Py ) + B'xis + uis. (22)

The equation refers to the household level, because household members likely make
saving decisions jointly and according to their pooled income. Thus, P denotes perma-
nent net household income,> and we measure W as total net worth, that is, total assets
of the household minus total debt. Unlike analyses of wealth components only, such
as financial assets, this approach attempts to avoid mixing savings with portfolio de-
cisions, though we also consider wealth components to enable comparisons with prior
literature.

The vector x reflects the characteristics of the household as control variables. For
couple households, i.e. households with cohabiting adult partners, who may be married
or unmarried, we include individual characteristics of both partners, for single adult
households the sole household head’s characteristics only. Specifically, we control
for each partner’s age, age squared, years of work experience and its square, years
of unemployment experience and its square, German nationality, and disability. A
dummy variable which equals one for couple households is also included. As further
household characteristics, we include the number of children under 17 years in the
household, region, and the year of observation. Moreover, we control for gender and
marital status of the household head, who is defined as the earner with the highest
gross monthly income in a given year. According to this definition, the household
head may change between observation years. In Section 2.3, we assess the sensitivity

of the results with respect to the definition of the household head.

SWe assume that households regard uncertainty in terms of the variation in their net rather than gross
income, which is an important distinction, because one effect of progressive taxation is that variation in
net income is smaller than in gross income. This effect is studied in Chapter 4 in detail.
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To control for the risk attitudes of the household members, we use a method similar
to Bartzsch (2008). In the 2004 and 2006 survey waves of the GSOEP, respondents
were asked to indicate their general willingness to take risks on an 11-point scale,
from O to 10, where 0 means ’risk averse’, and 10 means *fully prepared to take risks’.
We aggregate the 11 possible responses into three categories: low (responses 0-2),
medium (3-7), and high willingness to take risks (8-10).% By including dummy vari-
ables for medium and high risk tolerance of both cohabiting partners or the single
household head (with low risk tolerance as the base category), we control for the po-
tential self-selection of less risk-averse people into occupations with higher income
risk, which might otherwise create a downward selection bias in the coefficient of the
income variance (Fuchs-Schiindeln and Schiindeln, 2005). In a field experiment with
a representative sample of 450 subjects and with real money at stake, Dohmen et al.
(2011) find that these measures of the willingness to take risks in the GSOEP are good
predictors of actual risk-taking behavior.’

For this specification, the buffer-stock model predicts a; > 0. With respect to 7,
the a positive value® is expected, because the optimal reaction to greater uncertainty is
to hold more wealth, that is, to demonstrate a precautionary saving motive. We will
describe the different uncertainty measures later; in the following section, we elaborate

on the specification to account for the specific role of entrepreneurship.

2.2.2. Dealing with Entrepreneurs

As we mentioned in the introduction, Carroll and Samwick’s (1997) estimation results

for the United States indicated that almost 50% of household’s total net worth stemmed

The results are very similar if we include dummy variables for all the possible answers to the risk
question instead of the aggregated category dummies.

"The 2002 and 2007 waves provide the wealth information for estimating the wealth equation. The
individual risk attitude of the same respondent in 2004 provides a proxy for the risk attitude in 2002,
and the risk attitude in 2006 is a proxy for 2007. See also Fossen (2011).

80r, positive components of 7, for the decomposed measure of uncertainty.
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from a precautionary motive. For their study, they used occupational categories, in-
cluding self-employed managers, as instruments for measures of earnings risk and
permanent income. This approach requires the strong assumption that entrepreneur-
ship has no direct influence on wealth. The authors even identified the self-employed
as crucial for their high estimate of precautionary savings: When they excluded farm-
ers and the self-employed from the sample, their estimations offered almost no support
for the existence of precautionary saving. However, they argued that these two groups
provided variation in income and therefore should remain in the same sample (Carroll
and Samwick, 1998, p. 415).

Yet as Hurst et al. (2010) argue, the correlation between wealth and income uncer-
tainty in the pooled sample is not due to a precautionary motive rather than to differ-
ences between entrepreneurs and non-entrepreneurs, because entrepreneurs have both
higher income variance and more wealth for reasons unrelated to precautionary saving.
They argued that other incentives to save for entrepreneurs could explain the higher
amounts of wealth among entrepreneurs, such as their need to save for their old-age
provision to address a lack of pension. Entrepreneurial and non-entrepreneurial house-
holds also differ in their preferences, such that an entrepreneurial household could
have a different bequest or housing motive or a distinct discount factor. Going back
to Keynes (1936), the precautionary saving motive has been distinguished from the
motive to “secure a masse de manoeuvre to carry out speculative or business projects”.

The evident heterogeneity between entrepreneurs and non-entrepreneurs demands

consideration. We consider three potential strategies for doing so:

1. Employ a dummy variable for entrepreneurial households in x.
2. Exclude entrepreneurial households from the sample.

3. Use a measure of wealth W that does not include business equity.
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Hurst et al. (2010) showed the effect of accounting for entrepreneurship using the
Panel Study of Income Dynamics (PSID) for the United States. They demonstrate that
the estimated amount of precautionary saving decreases from 50% without accounting
for entrepreneurs to less than 10%. Yet, these authors did not consider the potential
endogeneity of entrepreneurship.

In Germany, differences in the savings behavior between entrepreneurs and non-
entrepreneurs may be even greater because its social security system plays a more im-
portant role. Employees are covered by statutory pension insurance, but entrepreneurs
usually are not. Entrepreneurs, therefore, must save for their old age consumption, by
paying into life or private pension insurance policies, investing in property, or rein-
vesting in their own business, all of which adds to their total net worth, our dependent
variable. The coefficient of an entrepreneurship dummy variable (strategy 1) captures
any additional saving due to the status as entrepreneur instead of their higher income
variance. Because entrepreneurship is strongly correlated with more income variance,
omitting the entrepreneurship dummy in the pooled sample leads to an upward bias of
the estimated coefficient of income risk and thus an overestimation of precautionary
savings in the whole population.

Although it solves the omitted variable problem, including an entrepreneurship
dummy in x may introduce another endogeneity problem. If credit constraints exist for
nascent entrepreneurs, wealthier households may be more likely to enter entrepreneur-
ship (e.g., Evans and Jovanovic, 1989; Blanchflower and Oswald, 1998; Hurst and
Lusardi, 2004). Instead of capturing additional savings by entrepreneurs, the coeffi-
cient of the entrepreneurship dummy variable in the wealth equation may reflect the
reverse causality of wealth on entrepreneurship, which would produce an upward bias.
Endogeneity potentially biases all estimated coefficients, including the coefficient of
income risk and thus the estimated degree of precautionary saving.

We employ an instrumental variables (IV) technique to deal with the endogeneity
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of the entrepreneurship dummy in the pooled regression. For the instruments, we
use three dummy variables that indicate (i) whether at least one of the partners in a
couple household (or the single household head) had a self-employed father when he
or she was 15 years old” and whether at least one of (ii) their fathers and (iii) their
mothers earned the higher secondary school degree ‘Abitur’, which qualifies a student
for university admission in Germany. A self-employed father strongly increases the
probability of offspring being an entrepreneur (e.g. Dunn and Holtz-Eakin, 2000; Hout
and Rosen, 2000; Fairlie and Robb, 2007). Parents’ education also should influence
entrepreneurial choice, in that the family background is an important determinant of
entrepreneurship (see Table 2.2.1 for descriptive evidence and the cited literature). The
values of the instrumental variables all are fixed before the adults in the sample have
chosen to be or not to be entrepreneurs and remain fixed over the observation period,
which allays the potential reverse-causality concern. The instruments pass the test of
overidentifying restrictions (see footnote 20).

The generalized method of moments (GMM) IV-estimation based on the pooled
sample assumes that the coefficients are the same for entrepreneurs and non-entrepreneurs.
Splitting the sample between them is less restrictive, because the coefficients may dif-
fer. The estimation of the non-entrepreneur sub-sample corresponds to strategy 2.
For the same reasons that endogeneity emerges in the entrepreneurship dummy in
the pooled regression though, splitting the sample between entrepreneurs and non-
entrepreneurs may introduce a selectivity bias, because selection into entrepreneurship
is non-random.

Instead of simply splitting the sample we thus employ an endogenous switching

regression model, in which entrepreneurs (/ = 1) face a different regime than non-

°In Germany, self-employed mothers are rare in the generations of most respondents’ parents, and
this information is often missing, so only self-employed fathers are used.
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entrepreneurs (cf. Maddala, 1983; Lokshin and Sajaia, 2004):

I =1 if 6zi; +vi; > 0.

I; =0 if 8z;; +vir <O0.

Regime 1: In(Wy) = a1 + ¥, @i + 01 11n(Py) + Brxie +u1 is if I; = 1.
(2.3)

Regime 2: In(W;) = o2 + Yo0i + 0 2ln(Py) + Boxie + ua it if I; = 0.
2.4)

The explanatory variables z in the criterion function, which determines selection into
entrepreneurship, include the variables in x and the dummy variables used as IVs.
These additional variables thus serve as an exclusion restriction here. With the as-
sumption that the error terms v, u;, and up follow a trivariate normal distribution,
we can estimate the coefficients, which may differ between entrepreneurs and non-
entrepreneurs, using the maximum likelihood method.

As an additional sensitivity check, we estimate a restricted version of the switching
regression model, in which the coefficients do not differ between the two regimes.
Comparing the results from the restricted and the unrestricted model enables us to
test for the significance of the difference between the regimes. The restricted model
corresponds to a treatment effects model (Heckman, 1978), in which entrepreneurship
represents the treatment.

Finally, as a robustness analysis, we check how excluding business equity from the

wealth measure influences the estimate of precautionary savings (strategy 3).

Data

This analysis is based on data from the German Socio-Economic Panel (GSOEP), a
representative annual household panel survey in Germany that started in 1984. Wag-

ner et al. (2007) provide a detailed description of the data. We use all waves available
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(1984-2007) to estimate permanent income and income uncertainty measures. Because
the 2002 and 2007 waves included a special module to collect information about pri-
vate wealth, our main analysis refers to these two periods. The surveys asked about the
market value of personally owned real estate (owner-occupied housing, other property,
mortgage debt), financial assets, tangible assets, private life and pension insurance,
consumer credit, and private business equity (net market value; own share in case of
a business partnership). The wealth balance sheets referred to the personal level, so
in the case of jointly owned assets, the survey explicitly asked about each person’s
individually owned shares. For our analysis, we aggregate wealth and income data to
the household level.

Fuchs-Schiindeln and Schiindeln (2005) also used the GSOEP but only up to 2000,
so they did not have access to measures of wealth. Instead, they relied on flows of
received amounts of interest and dividend payments to estimate financial wealth ac-
cording to the yearly average interest and dividend yields in Germany. In addition to
the poor precision this method offers with regard to the amount of financial wealth,
wealth components other than financial assets cannot be considered with the implica-
tions we discuss in Section 2.4.

In a given year, we define an entrepreneurial household as one that currently owns
a private business with a positive market value (cf. Hurst et al., 2010). It is thus
possible that a household is classified as entrepreneurial in one year and as not en-
trepreneurial in the other. We do not observe businesses with negative market values;
respondents report a zero market value for such over indebted firms, and we classify
these households as non-entrepreneurial.!’ To assess if this implies a misclassifica-
tion, we repeat the estimations using self-employment (of at least one of the partners

in a couple household, or the single household head) as an alternative indicator of en-

10This state of over indebtedness can only occur temporarily, however, as it would otherwise result in
bankruptcy.
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trepreneurship, which is independent of the positive or negative market value of the
business (see Section 2.3).

We exclude observations where the household heads!! are younger than 18 years
or older than 55 years from the sample, because youth and people in the years immedi-
ately preceding their retirement likely do not engage in buffer-stock saving (cf. Carroll,
1997). For a similar reason, households with heads who are pensioners, in education or
vocational training, interns, serving in the military or community service, unemployed,
or not participating in the labor market, are excluded from the sample.'> 6,287 obser-
vations of household-years without missing values in the relevant variables remain in
the 2002 and 2007 waves, 664 of which refer to entrepreneurial households.!?

We provide in Table 2.2.1 the means of the variables by households’ entrepreneurial
status, using survey weights provided by the GSOEP. At the bottom of the table, we
also show the means of total net worth,!4 net financial wealth (financial assets minus
debt from consumer credit), wealth held in private businesses, and the net value of
owner-occupied housing. Private business equity equals zero for non-entrepreneurial
households, by definition. All monetary variables are deflated using the consumer
price index provided by the Federal Statistical Office.

Entrepreneurial households clearly differ from other households. Their total net
worth is on average substantially greater than that of non-entrepreneurial households,

though this comparison of assets exaggerates the wealth difference, because it does

1] e. the current main earner; Section 2.3 assesses sensitivity of results to alternative definitions.

2The results remain qualitatively similar if we use 50 or 65 years as the cut-off point for age and
if unemployed household heads and non participants in the workforce appear in the sample (results
available from the authors on request). We focus on labor income risk and therefore do not analyze the
effect of unemployment benefits on precautionary saving. For this investigation, see Engen and Gruber
(2001) and Chapter 5.

3For the variables referring to both partners in a couple household, e.g. the instrumental variable
indicating self-employment of at least one of the partners’ fathers, we use information pertaining to
only one partner in case the other partner’s information is not available.

14Total net worth is the sum of housing and other property (minus mortgage debt), financial assets, the
cash surrender value of private life and pension insurance policies, tangible assets, and the net market
value of commercial enterprises, minus debt from consumer credit.
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Table 2.2.1

Weighted Means of Variables by Households’ Entrepreneurial Status.

Variables Total Non-entrepreneurs Entrepreneurs
Characteristics
age 40.80 40.68 42.59
female 35.84 36.19 30.67
number of children 0.59 0.58 0.76
married 49.19 48.30 62.21
eastern Germany 16.87 16.88 16.70
German nationality 92.11 91.83 96.09
self-employed father” 10.71 10.18 18.30
father has Abitur™ 16.30 15.66 25.62
mother has Abitur” 8.08 7.79 12.21
Willingness to take risks
low 13.42 13.73 8.82
medium 74.17 74.52 68.99
high 12.41 11.75 22.19
Partner’s willingness to take risks
low 20.96 21.20 18.26
medium 70.29 70.39 69.06
high 8.75 8.41 12.68
Highest educational attainment
apprenticeship 35.95 36.69 24.90
technical school or Abitur™" 7.47 7.59 5.73
higher technical college or similar 21.77 21.63 23.74
university degree 26.47 25.57 39.86
Monetary variables (euro in 2002 prices)
net worth 86,264 57,292 509,924
net financial wealth 7,451 5,914 29,927
wealth in enterprise 15,979 0 249,638
net value of owner-occupied housing 50,761 46,093 119,016
permanent income 32,121 31,889 35,579

Notes: All numbers are in percentages except for age, number of children, and the monetary
variables. Individual characteristics refer to the current primary earner in the household, if
not otherwise indicated. The means of partner’s willingness to take risks is based on couple
households only.

Source: Own calculations based on the GSOEP. Statistics are shown for 2002 and 2007; the
calculation of permanent income is based on the waves 1984-2007.

* Equals 1 if at least one of the partners’ fathers in a couple household or the household head’s
father in a single household is/was self-employed, and zero otherwise.

“ Equals 1 if at least one of the partners’ fathers/mothers in a couple household or the
household head’s father/mother in a single household has the higher secondary school degree
Abitur*** and zero otherwise.

“** Abitur refers to the higher secondary school degree that qualifies a student for university

admission in Germany.
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2. Precautionary and Entrepreneurial Savings 2.2. Methodology

not consider the statutory pension insurance entitlements of persons in dependent em-
ployment in Germany. Frick and Grabka (2010) have estimated the net present value
of public pension entitlements of employees in Germany to average between 40,000
euro (low-skilled workers) and 80,000 euro (managers) per person. Thus on average,
employees have a lower total net worth than do entrepreneurs, even after we consider
public pension wealth. Entrepreneurs also enjoy a higher level of permanent net in-
come, in part because they do not pay social insurance contributions (we describe the

construction of the permanent net income variable in the next section).

Another interesting observation involves the large share of private business equity
in the total net worth of entrepreneurial households (see also Fossen, 2011). This
finding highlights that total wealth holdings may correlate with entrepreneurship for

reasons unrelated to precautionary savings.

As we expected, the fraction of entrepreneurial households connected to a self-
employed father (18.3%) is much higher than that of non-entrepreneurial households
(10.2%). Furthermore, in comparison to non-entrepreneurs, more entrepreneurs have
parents with the higher secondary school degree ‘Abitur’. These variables thus suggest

themselves as potential instruments for entrepreneurship.

It comes as no surprise that a larger portion of entrepreneurs are willing to take
higher risks as indicated by the subjective risk measures in Table 2.2.1. Interestingly

also their partners report less risk aversion on average.

Construction of Permanent Income and Income Risk Measures

Permanent income and the measures of income uncertainty are estimated on the ba-
sis of the household net income information contained in all waves available in the
GSOEP. We assume income to depend on trends in demographic and human capital

factors xl-lt and a transitory component e;;, such that yearly net household income' y;

SYearly net household income is approximated by multiplying current monthly net household in-
come by 12.
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can be written as

In(y;y) =b'x} +ejr. (2.5)

The x! vector contains the variables in x mentioned before and dummy variables in-
dicating the household head’s highest educational attainment.!® To approximate per-
manent income, we predict yf; := Jj; on the basis of an ordinary least squares (OLS)
estimation of equation (2.5),17 similar to Lusardi (1998).!8

To estimate the wealth equation (2.2), we require a measure of income uncertainty.
Because extant theory lacks an appropriate specification to capture the relationship be-
tween uncertainty and wealth, prior literature tends to use atheoretical measures of un-
certainty. One crucial difference among proposed quantitative measures is whether to
assume that the perceived uncertainty is closer approximated by past realizations, i.e.
ex-post, or some prediction of future income risk based on the information available
at a specific date, i.e. ex-ante. Geyer (2011) follows the latter approach and simulates
ex-ante risk measures in a model of precautionary savings. For this study, we construct
several alternative ex-post measures to estimate the amount of precautionary wealth.

For the first measure of income variance, we estimate a heteroscedasticity function.
By estimating equation (2.5), we can obtain the squared residuals (In(y;) — In(;))> =

62. Then to estimate the heteroscedasticity function, we conduct an OLS regression of

16We define four educational levels: Apprenticeship, technical school degree or Abitur, higher tech-
nical college degree or similar, and university degree. In the specifications that maintain the exogeneity
assumption of entrepreneurship in wealth equation (2.2) used primarily to compare the results with ex-
tant literature, we include a dummy variable indicating entrepreneurial households in x! as well (results
from this are reported in Table 2.2.2). The estimation results of these specifications are presented in
Table 2.3.3 as Pooled 1 and 2. The dummy gets dropped from x' in the preferred IV model with en-
dogenous entrepreneurship, Pooled 3, and the endogenous switching model, to use exogenous variation
in earnings risk and permanent income only. Furthermore, the dummy variables indicating the risk
attitude are excluded from x', because they are available only in 2004 and 2006.

17To obtain consistent predictions of J;, the predicted values from the log model must be exponenti-
ated and multiplied by the expected value of exp(e;). A consistent estimator for the expected value of
exp(e;r) is the estimated slope coefficient from a regression of y;; on the exponentiated predicted values
from the log model through the origin. This procedure does not require normality of exp(e;;).

13We obtain similar levels of permanent income if we use the method suggested by Fuchs-Schiindeln
and Schiindeln (2005).
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2. Precautionary and Entrepreneurial Savings 2.2. Methodology

ln(él%) on the x! variables and thereby gather the fitted values Ivarly I. This measure
contains the logarithm of the expected variance of log income, conditional on observed
characteristics, and can be interpreted as a measure of income uncertainty. By applying
the exponential function on lvarly I, we obtain varly I as an alternative measure.

Table 2.2.2

Estimated Income Risk Measures.

Total sample Non-entrepreneurs Entrepreneurs

varly I 0.1782 0.1630 0.3072
(0.0967) (0.0775) (0.1384)
[0.0396] [0.0382] [0.0510]
varly 11 0.2513 0.2375 0.3681
(0.0826) (0.0635) (0.1237)
[0.0492] [0.0480] [0.0593]
permanent variance 0.0106 0.0105 0.0112
(0.0687) (0.0660) (0.0881)
transitory variance 0.0421 0.0386 0.0720
(0.1362) (0.1280) (0.1892)
Number of observations 6,287 5,623 664

Notes: The plain numbers are the means of the variance measures; their standard
deviations are shown below in parentheses; mean coefficients of variation (sd/mean)
appear in square brackets. The variance components do not add up to the total vari-
ance measures because only the detrended part of the total variance gets decomposed
(see Appendix 2.B). The number of observations is lower for the permanent and tran-
sitory variance because of missing information (4,670, 4,171, and 499, respectively).

Source: Own calculations based on the GSOEP 1984-2007; statistics shown for 2002
and 2007.

Another approach to measure income uncertainty is to divide the sample into cer-
tain cells and to calculate the income variance in these sub-samples. We describe this
in Appendix 2.A and refer to this measure as varly II and to the logarithm of varly II as
Ivarly II. Carroll and Samwick (1997) and Hurst et al. (2010) both decompose the in-
come variance into permanent and transitory components. In additional specifications,

we adopt this method, as presented in Appendix 2.B, to compare the results.

The sample means of the uncertainty measures varly I and varly II, we show in
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2. Precautionary and Entrepreneurial Savings 2.3. Results

Table 2.2.2, clearly confirm that entrepreneurial households face higher income risk
than do other households. The difference persists even when the estimated variance is
normalized by the mean (variation coefficients reported in square brackets). When the
variance is decomposed into permanent and transitory components, both components

are greater for entrepreneurs.

Compared with Carroll and Samwick (1997) and Hurst et al. (2010), in the total
sample, the average permanent variance is higher in the United States than in Germany
possibly because of Germany’s labor legislation, which may reduce wage risk. The
average transitory variance is almost the same though, so idiosyncratic shocks do not

seem to differ much between the two countries.

The descriptive analysis reveals that entrepreneurial households possess a greater
stock of wealth on average and more volatile labor income compared with other house-

holds, which emphasizes the importance of controlling for entrepreneurial status.

2.3. Results

Coefficients of Income Risk Decrease

In Table 2.3.3, we provide the results from estimating equation (2.2) using the two
alternative measures of income uncertainty, varly I (upper panel) and lvarly I (lower
panel). The five columns refer to different specifications that we describe next. The

dependent variable is the logarithm of total net worth.

In addition to the coefficients of each measure of earnings risk, we reveal the es-
timated coefficients of the logarithm of permanent income and the entrepreneurship
dummy variable, if included, for each specification. The estimated coefficients of the
control variables x are reported in Table 2.C.1 in the appendix, for the specification
Pooled 3 (i.e., IV estimation based on the pooled sample, including an entrepreneur-

ship dummy).?

YFor the other specifications, the estimated coefficients of the control variables are available from
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2. Precautionary and Entrepreneurial Savings 2.3. Results

The first column shows the estimates without controls for entrepreneurship on the
basis of a pooled sample that includes both entrepreneurial and non-entrepreneurial
households (Pooled 1). Specification Pooled 2 is also based on the full sample but
controls for entrepreneurial households using a dummy variable.

As we discussed in Section 2.2.2, omitting the entrepreneurship dummy in the
Pooled 1 specification may introduce omitted variable bias, and the entrepreneurship
dummy in the Pooled 2 specification may be endogenous. Therefore the preferred
specification is the IV model Pooled 3, which uses dummy variables indicating self-
employed fathers and parental education as IVs for the entrepreneurship dummy.°
The analysis by Carroll and Samwick (1998) suggests that the logarithm of the variance
of log income has a nearly linear relationship with log wealth, so the preferred measure
of income risk is lvarly I.

The last two columns report the estimation results from the endogenous switching
regression model which is more flexible than the Pooled 3 specification, because it
allows the coefficients to differ between the two household types while also account-

ing appropriately for the endogeneity of entrepreneurship.?!

However, the analysis
with this model suffers a disadvantage: The coefficients for the entrepreneurs’ regime
are imprecisely estimated because of the comparably small size of the sub-sample of

entrepreneurs.

the authors on request.

20The strength of these excluded instruments seems sufficient. An F-test indicates that they are jointly
significant at the 1% level (F = 16.56 for varly I; F' = 16.59 for lvarly I) in the first-stage regression of
the entrepreneurship dummy variable on all instruments. The Hansen test of overidentifying restrictions
also is not rejected (p-value = 0.53 both for varly I and lvarly I).

2I'The variables excluded from the criterion function, which are identical to the excluded instruments
in the Pooled 3 specification, are jointly significant at the 5% level in the selection equation, which is
jointly estimated with the regime equations.
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Estimates of the Effect of Labor Income Risk on Log Net Worth.

Table 2.3.3

Endogenous switching model

Pooled 1 Pooled 2 Pooled 3 (IV) Non-entrepreneurs Entrepreneurs
varly I 4.6202%*%*  1.6779*%*  -0.1732 -0.4000 3.9261
(0.4250) (0.7817) (1.1402) (0.9668) (4.0245)
In perm. income  1.5820***  1.2666*** 1.0476*** 1.1008%** 1.0198%*
(0.1546) (0.1624) (0.1826) (0.1520) (0.5681)
entrepreneur 0.6973*** 3 1108***
(0.1311) (0.5961)
Ivarly 1 1.2303***  -0.0066 0.0133 -0.0536 0.7494
(0.0951) (0.3634) (0.3712) (0.3864) (1.2688)
In perm. income  1.3463***  1.2448*** 1.0486*** 1.1045%** 0.9466
(0.1617) (0.1624) (0.1839) (0.1531) (0.5844)
entrepreneur 0.9724%*%  3.1049%**
(0.2713) (0.5954)
observations 6,287 6,287 6,287 6,287 6,287

Notes: Robust standard errors are in parentheses. The Pooled 1 model does not control for entrepreneur-
ship, Pooled 2 controls for entrepreneurship, and Pooled 3 employs an instrumented control variable for en-
trepreneurship. Right two columns: Endogenous switching model with distinct regimes for entrepreneurial

and non-entrepreneurial households.

Source: Model estimations based on the GSOEP 2002/2007; income variable estimations based on waves

1984-2007. ***Significant at 1% level. **Significant at 5% level. *Significant at 10% level.
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2. Precautionary and Entrepreneurial Savings 2.3. Results

In Pooled 1, which does not control for entrepreneurship, the relationship between
income variance and net worth, which might spuriously be attributed to precautionary
saving, is significantly positive for both measures of income uncertainty. These results
replicate findings in prior literature. The estimated coefficient for lvarly I of 1.23 im-
plies that when income uncertainty (measured as the variance of log income) doubles,
total net worth increases by 123%.

However, when we control for entrepreneurship the picture changes completely.
Turning to the specifications other than Pooled 1 that account for entrepreneurship, the
point estimates for the income variance coefficients become substantially smaller, and
in some cases even negative, regardless of whether we use varly I or lvarly I. There is
no longer a significant relationship between income uncertainty and total net worth; the
only exception is the Pooled 2 specification using varly I, for which the point estimate
is substantially smaller than that attained without controlling for entrepreneurship (i.e.
1.68 versus 4.62), though still significant. As we have argued, lvarly I is a preferable
measure because of its better functional fit. Moreover, the coefficient in the Pooled 2
specification may be biased, because we control for the potential endogeneity of the
entrepreneurship dummy variable only in the Pooled 3 specification and the endoge-
nous switching models. The point estimate of the coefficient in the entrepreneurs’
regime of the switching regression model (3.93) is the only one that does not become
substantially smaller than the one in the Pooled 1 specification (4.62). This finding is
not inconsistent with the general result though, because for this regime, the estimated
coefficient has a large standard error and is not significantly different from zero. Over-
all the results clearly show that given the heterogeneity between entrepreneurial and
non-entrepreneurial households, failing to control for entrepreneurship causes a spuri-
ous correlation between income uncertainty and wealth and leads to an upward bias of
estimations of precautionary savings.

The point estimate of the coefficient of permanent income is not significantly dif-
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2. Precautionary and Entrepreneurial Savings 2.3. Results

ferent from one (except for the biased Pooled 1 specification, which omits the en-
trepreneurship dummy). A value of one is consistent with a fixed target wealth-to-
permanent income ratio, conditional on the other explanatory variables. The coef-
ficient is positive and significantly different from zero across all specifications and
income risk measures, except for the entrepreneurs’ regime of the switching regres-
sion model using lvarly I, for which the coefficient is just insignificant because of the
large standard error. Focusing on the Pooled 3 specification with the uncertainty mea-
sure lvarly I, the estimated coefficient of the log of permanent net income implies that
doubling permanent net income increases total net worth by 105%.

The estimated positive and significant coefficient of the entrepreneurship dummy
in all specifications reflects the higher average wealth stock held by entrepreneurial
households, holding income risk and the other explanatory variables constant. The
dummy variables indicating medium or high risk tolerance of each partner in a cou-
ple household or of the single household head (see Table 2.C.1 in the appendix) are
jointly not significantly different from zero in the preferred specification Pooled 3. In
Pooled 1 and Pooled 2, the risk dummies are jointly significant, but never individually
significant.

The results remain similar when the coefficients (except for the intercept) in the
endogenous switching model are restricted to be the same in the two regimes. As we
mentioned in Section 2.2.2, this restricted model accounts for entrepreneurship by
interpreting entrepreneurial status as a treatment in the sense of a treatment effects
model (Heckman, 1978). As in the other models that account for entrepreneurship,
the coefficient of the earnings variance becomes small and insignificant, regardless of

whether we use varly I or Ivarly .22

22The results are available from the authors on request. We report the results of the more general
endogenous switching model only, because the restrictions of equal coefficients in the two regimes are
rejected by a likelihood ratio test ( 1325 = 579.85 using lvarly I). The treatment effects model is similar
to the IV model Pooled 3, which we prefer, because it does not require the assumption of normally
distributed error terms for consistency.
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2. Precautionary and Entrepreneurial Savings 2.3. Results

Share of Precautionary Savings in Total Net Worth Reduces

To quantify the amount of precautionary savings based on the estimated parameters,
we follow prior literature and compare the predicted net worth of households W; with
the simulated net worth they would possess if they all faced the minimum income
risk. The minimum income risk ®* can be approximated by the minimum predicted
risk in the sample. A prediction of V/I\/l-*, obtained by substituting households’ income
risk @; by ®*, can be interpreted as the amount that households would accumulate if
they faced the minimum risk. The share of total net worth explained by precautionary

saving in the sample thus is given by

S WL W (2.6)
i Wi

Table 2.3.4 contains the estimated share of precautionary savings in total net worth,
according to the different specifications and measures of income risk. Without con-
trolling for entrepreneurship (Pooled 1), the large estimated amount of precautionary
savings replicates prior results (Carroll and Samwick, 1998). With preferred income
risk measure lvarly I, it accounts for as much as 64.6% of total net worth. Including
a dummy or applying the switching regression model to control for entrepreneurship
substantially decreases the point estimates of the shares (they even become slightly
negative in some specifications), except for the entrepreneurs’ regime in the switching
regression model.

Even in this regime though, the hypothesis that precautionary savings are 0 cannot
be rejected, because the coefficients of the income variance are insignificant, as they
are in almost all the specifications that account for entrepreneurship.”> The specifica-
tion controlling for entrepreneurship that yields a significant coefficient of the measure

of income risk, Pooled 2 using varly I, produces a point estimate for the share of pre-

cautionary saving of 17.5%, which is much lower than that attained without controlling

23This result holds when we decompose income variance into transitory and permantent components.
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Table 2.3.4

Percentage of Net Worth Explained by Precautionary Savings.

Endogenous Switching Model
Pooled 1 Pooled?2 Pooled 3 (IV) Non-entrepreneurs Entrepreneurs

varly I 37.05 17.48 -1.467 -3.65" 28.847
Ivarly 1 64.58 -0.647 1.077 -4.587 45.75%
varly 1T 42.73 1.397 5.74%
Ivarly II 36.74 0.79° 3.507

Notes: T Calculated on basis of insignificant coefficients.
Source: Model estimations based on the GSOEP 2002/2007; income variable estimations
based on waves 1984-2007.

for entrepreneurship (37.1%). With the preferred measure lvarly I, the point estimate

for the share is close to zero.

Results are Robust

In this section, we assess the sensitivity of the results with respect to various model-
ing choices taken.?* First, we consider the third potential strategy for dealing with
entrepreneurial households described in Section 2.2.2, i.e. we use total net worth
minus the value of private businesses as the dependent variable, as we show in the
two leftmost columns of Table 2.C.2 in the appendix. The effect of controlling for
entrepreneurship does not change: When we plug the modified dependent variable
into specification Pooled 1 (first column), which does not include an entrepreneurship
dummy variable, the estimated coefficients are positive and significant (3.00 for varly I
and 0.75 for lvarly I), albeit smaller than those obtained when total net worth serves
as the dependent variable in the same specification (4.62 and 1.23, respectively, see
Table 2.3.3). Again, regardless of the measure of income risk used, the estimated co-

efficients of income risk are small and insignificant when we include an entrepreneur-

2*We thank an anonymous referee and the editor for suggesting several of these robustness tests to
us.
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ship indicator (second column). However, if the only channel for entrepreneurs’ addi-
tional savings were investments in their own business, removing business wealth from
the wealth measure would be sufficient to avoid the upward bias in the coefficient of
earnings risk that results from not accounting for entrepreneurship. The results from
this test show that this is not the case, at least in Germany, and invalidate the third
potential strategy mentioned above. It is plausible that the additional savings of en-
trepreneurs, unrelated to a precautionary motive are not exclusively concentrated in
their businesses, but also include other assets such as property; Section 2.5 sheds more
light on these portfolio choices.

The main results from further robustness checks are reported in Table 2.C.3 in the
appendix. Apart from specific changes described below, we use the preferred speci-
fication Pooled 3 with varly I (upper panel) and lvarly I (lower panel) as measures of
income risk. Overall, the results confirm the findings from the baseline estimations:
Income risk has no significant effect on household wealth once entrepreneurship is
controlled for. Permanent income has a positive and in almost all cases significant
relationship with wealth. Its coefficient is not significantly different from one, and en-
trepreneurship, treated as endogenous, is always positively and significantly related to
wealth in these IV regressions.

Specifically, the first two columns assess alternative definitions of the household
head. Instead of the household member with the highest income in the year of obser-
vation, column 1 defines the household member who was the main earner in 2002 as
the household head both in 2002 and 2007, thus avoiding changing household heads.
The second column uses the household head as defined in the GSOEP, i.e. the person
identified by the trained interviewers who is most likely to know about the overall sit-
uation of the household and who is at the same time likely to be able to answer the
survey questions concerning the household every year.

The next three columns refer to alternative definitions of an entrepreneurial house-
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hold. First, we define only those households as entrepreneurial households where both
partners are entrepreneurs in the sense that both of them own personal shares in a pri-
vate business. As this avoids classifying mixed households as entrepreneurial, this def-
inition can be regarded as referring to households with a very strong entrepreneurial
spirit. Here, the positive correlation between entrepreneurship and wealth is much
larger than in the baseline specification. Second, we exclude mixed households from
the sample altogether, i.e. we keep only couple households where both partners either
indicate being or not being entrepreneurs, and single households. Third, we use self-
employment instead of business ownership as our indicator of entrepreneurship. This
includes self-employed persons whose business has zero or even a negative market
value. The household is then classified as entrepreneurial if at least one of the partners
in a couple household or the single household head reports self-employment as their
primary occupation.

Finally, the last two columns deal with issues potentially arising from couple house-
holds where risk attitudes differ between partners. First, additionally to the dummy
variables indicating medium or high willingness to take risks for each partner, we in-
clude two interaction terms, one indicating couple households where the household
head (i.e. the current main earner) has high and the partner low risk tolerance, and
one marking the opposite situation. The coefficient of the first interaction turns out
to be positive and significant with a point estimate of 0.27, which suggests that such
preference heterogeneity within households leads to increased savings. Whether this
result reflects the outcome of bargaining within the household needs more detailed
investigation and is left to future research. Second, we re-estimate the main wealth
equation using single households only. As mentioned before, the results with respect

to our conclusions are robust across all these specifications.

39



2. Precautionary and Entrepreneurial Savings 2.4. Comparison to the Literature

2.4. Comparison to the Literature

The results from this analysis are in line with findings described by Hurst et al. (2010),
for the United States, in which they showed that estimates of precautionary savings
decline dramatically once entrepreneurship is accounted for. They still find some ev-
idence that precautionary savings exist in form of a small fraction of wealth, because
the coefficient of income risk is positive and significant, albeit small, in some of their
specifications. In contrast, our analysis of German data reveals no significant effects
after controlling for entrepreneurship (except for one, less preferred specification). The
insignificance of income risk cannot be attributed to the sample size, because our Ger-
man sample contains more observations than does the U.S. sample used by Hurst et al.
(2010). The failure to control for entrepreneurship in an estimation of precautionary
savings yields high estimates in both countries, but it seems to produce estimated co-
efficients of earnings risk that are even more upward biased in Germany than in the
United States. Thus, country differences could explain this distinction.

Other estimations of precautionary savings in Germany have relied on measures
of financial wealth instead of total net worth as the dependent variable. Specifically,
Fuchs-Schiindeln and Schiindeln (2005) and Bartzsch (2008) estimate precautionary
savings of approximately 20% when they use different strategies to control for het-
erogeneity in risk aversion. They excluded self-employed persons and thus, avoided
the spurious correlation problem that arises from pooling non-entrepreneurial and en-
trepreneurial households without controlling for entrepreneurship. To allow for a com-
parison, in the three rightmost columns of Table 2.C.2 in the appendix, we provide
the estimation results when we use net financial wealth as the dependent variable.
The column labelled "non-entrepreneurs" excludes entrepreneurs, as in the two studies
cited. Focusing on lvarly II as the measure of income risk, which it is very similar

to one of the measures used in these two studies, we find that the coefficient of in-

40



2. Precautionary and Entrepreneurial Savings 2.5. Income Risk and Portfolio Choice

come risk is positive and significant (0.50). Positive and mostly significant results also
emerge when we use the other measures of income risk, and also when we include
entrepreneurial households in the sample and control for their status in specification
Pooled 2 and the preferred IV specification, Pooled 3. The positive effect thus seems
to arise when financial wealth is the dependent variable.

These findings show that households with higher income risk hold more of the as-
sets that comprise financial wealth such as savings accounts, bonds, and stocks. Con-
sidering the fact that these assets are liquid relative to the other asset components of
total wealth, makes interpretation of these holdings as evidence of precautionary sav-
ing problematic. Our results from using total net worth as the dependent variable indi-
cate that total net worth does not react significantly to changes in income risk, which
implies that the changes in financial assets could rather be interpreted as portfolio de-
cisions. The larger amount of financial assets that households hold when confronted
with higher income risk must be offset by lesser amounts of other assets, such as prop-
erty, whereas total net worth remains constant. It seems plausible that households with
more volatile income keep a larger share of their wealth in liquid assets. In the light
of the findings from this study though, this distribution of wealth does not mean that

these households save more.

2.5. Income Risk and Portfolio Choice

In the previous section, we found that households with higher income risk hold a higher
amount of financial assets without holding more net worth in total. In this section, we
will therefore further investigate the effects of income risk and entrepreneurial status
on portfolio decisions of households. One of the aims is to find which other asset
classes high risk households reduce in their portfolios to offset the higher amount of fi-

nancial assets; another aim is to shed more light on differences between entrepreneurial
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and non-entrepreneurial households.

We consider six asset categories: Financial assets, tangible assets, private life and
pension insurance, private business equity, owner-occupied housing, and other prop-
erty. For each asset class, we calculate the portfolio share in gross wealth, which is the
sum of the six classes. Thus gross wealth is defined as wealth that is convertible into
cash on the market, and does not include human capital or statutory pension insurance
entitlements. Mortgage debt on owner-occupied housing and other property and con-
sumer credits are not deducted, as we are interested in the portfolio split rather than
the leverage decision. This ensures that the six portfolio shares calculated, which we
will use as dependent variables, lie in the interval from O to 1 for all households.

The main explanatory variables are income risk, where we use our preferred mea-
sure lvarly I, and entrepreneurial status. Since business ownership as an indicator for
entrepreneurship, as used in the main analysis, is directly connected to positive private
business equity by definition, we instead use a binary variable for self-employment as
the primary occupation of at least one of the partners in a couple household or the sin-
gle household head as our indicator for entrepreneurship. We employ the same control
variables x as in the main analysis. In addition we control for total net worth, i.e. gross
wealth minus mortgage debt and consumer credits, and its square.

As before, we consider entrepreneurship (i.e. self-employment here) as endoge-
nous and use parental self-employment and parental education as excluded instruments
(see Section 2.2.2). Since the dependent variable is always between 0 and 1, and many
observations for some of the asset classes are zero, we estimate two-limit IV tobit
models. We estimate the equations separately for each asset class using the Full Infor-

mation Maximum Likelihood estimator.

230ur methodological approach is similar to Poterba and Samwick (2002), who use the tobit spec-
ification to estimate a portfolio choice model of various financial assets in the US (they also estimate
the asset demand equations separately), and related to King and Leape (1998), who estimate the asset
portfolio composition of US households. Both studies exclude private business equity. Fossen (2011)
similarly uses the GSOEP and focuses on the share of private business equity in individual persons’
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Table 2.5.5 shows the estimated tobit coefficients with heteroscedasticity robust
standard errors.”® Each column refers to the portfolio share of one of the six as-
set classes, roughly ordered from the most liquid (financial assets) to the least liquid
(owner-occupied housing) as the dependent variable. The mean portfolio shares appear
at the bottom of the table.

Income risk, as measured by lvarly I, has significant effects on the portfolio shares
of two assets only. Higher income risk increases the share of financial assets (coeff.
0.39) in total gross wealth, which is consistent with our earlier result, and it decreases
the share of owner-occupied housing (coeff. -0.42). Households with higher income
risk thus shift their portfolio away from the most illiquid component towards the most
liquid component.?’ A plausible interpretation is that the portfolio shift towards liquid
assets allows households with higher income risk to smooth the fluctuations in their
income while avoiding liquidity problems and high transaction costs. Together with
the finding from the main analysis, namely that total net worth remains unchanged, this
completes the picture: Income risk does not induce households to save more overall,
but rather to hold their wealth in more liquid form.

Self-employment obviously increases the portfolio share of private business eq-
uity. Apart from that, households engaged in self-employment hold significantly larger
shares of financial assets (such as stocks and bonds), tangible assets (such as gold, jew-
elry, and collections), and rental property, i.e. assets most households in Germany do

not own at all or only in small quantities.

wealth portfolios.

26The coefficients of the control variables not displayed are available from the authors on request.

?7Quantitatively, the marginal effects, evaluated at the sample means of the explanatory variables, in-
dicate that when income uncertainty doubles, the portfolio share of financial assets, conditional on hold-
ing a positive amount, increases by 26 percentage points, and the probability of having positive financial
assets increases by 11 percentage points. At the same time, the portfolio share of owner-occupied hous-
ing, conditional on a positive value, decreases by 6.9 percentage points, and the probability of owning
any such property decreases by 4.9 percentage points. Households may also adjust other asset classes,
but in smaller quantities, which are not significantly different from zero. The marginal effects of the
other variables are available from the authors on request.
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Table 2.5.5

Estimates of the Effect of Labor Income Risk on Asset Class Shares.

Financial Tangible Life- & priv.  Private Not owner- Owner-occ.
assets assets pension ins.  business occ. property  property
lvarly I 0.3868** -0.0299 -0.1186 -0.0414 0.3107 -0.4151%**
(0.1227) (0.1444) (0.1171) (0.2572) (0.2356) (0.2001)
In perm. income 0.2785***  (0,1529**  -0.0549 0.0207 0.3571** -0.1543
(0.0573) (0.0685) (0.0506) (0.1275) (0.1124) (0.1023)
self-employed 0.4582%* 1.0513*** -0.1573 2.0769%** 1,1912%* -1.6250%**
(0.2250) (0.3121) (0.1812) (0.4435) (0.3943) (0.4476)
In net worth -0.0154***  -0.0106**  -0.0078** 0.0012 0.0128%* 0.0357**
(0.0047) (0.0053) (0.0037) (0.0072) (0.0071) (0.0116)
squared In net worth ~ 0.0000***  0.0000**  0.0000%* 0.0000 -0.0000%** -0.0001%**
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
further controls v v v v v v
mean portfolio shares 0.2099 0.0121 0.2427 0.0329 0.0730 0.4295
observations 6,287 6,287 6,287 6,287 6,287 6,287

Notes: Robust standard errors are in parentheses. Parental self-employment and parental education used as excluded
instruments for the endogenous self-employment dummy variable.

Source: Model estimations based on the GSOEP 2002/2007; income variable estimations based on waves 1984-2007.
***Significant at 1% level. **Significant at 5% level. *Significant at 10% level.
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2. Precautionary and Entrepreneurial Savings 2.6. Conclusion

Entrepreneurial households offset these larger portfolio shares by a significantly
smaller share of owner-occupied housing. The absolute net value of owner-occupied
housing is still larger for entrepreneurial households, however, because of their larger
average wealth (see Table 2.2.1). The finding that unlike non-entrepreneurs, entrepreneurial
households tend to diversify their assets must be explained by reasons other than en-
trepreneurs’ higher average wealth and their lower risk aversion, as we are controlling
for these factors; perhaps entrepreneurial experience induces the self-employed to in-
vest in a broader set of assets than non-entrepreneurs. As there is no significant effect
of self-employment on the value of private life- and pension insurance policies, the
self-employed do not seem to substitute public pension insurance, which they lack, by
private insurance, but rather invest in other assets to save for their old age, i.e. their

own businesses, financial and tangible assets, and rental property.

2.6. Conclusion

Empirical estimates of significant precautionary savings disappear once the hetero-
geneity between entrepreneurial and non-entrepreneurial households is accounted for,
as reported by Hurst et al. (2010) using data from the United States. We confirm their
results in a different country and revise estimates of precautionary savings in Germany.
Hurst et al. (2010) find some evidence that precautionary savings account for a small
fraction of wealth in the United States; in contrast, when we use the preferred specifi-
cations, our results show that no significant estimates of precautionary savings remain
in Germany after controlling for entrepreneurship.

Therefore, we assert that the failure to account for entrepreneurship in an esti-

mation of precautionary savings is even more misleading in Germany than in the

28The instruments seem to be sufficiently relevant, as the F-statistic of joint significance of the ex-
cluded instruments, obtained from the first stage regression of the endogenous self-employment dummy
on all instruments, is 18.33.
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2. Precautionary and Entrepreneurial Savings 2.6. Conclusion

United States. The difference in the savings behavior of entrepreneurial versus non-
entrepreneurial households may become especially pronounced in countries with an
extensive social security system, such as Germany, where employees receive statutory
pension insurance, but entrepreneurs have to save individually for their old age con-
sumption. Extra savings by entrepreneurs likely reflect their exclusion from the social
security system. Pooling household types without controlling for entrepreneurship,
therefore, misleadingly connects the higher savings of entrepreneurs to their higher
income risk and leads to an upward bias in estimates of precautionary savings.

Prior studies that estimated precautionary savings in Germany, particularly Fuchs-
Schiindeln and Schiindeln (2005) and Bartzsch (2008), have analyzed the effect of
income risk on certain components of wealth, such as net financial wealth. They inter-
preted their results as evidence of precautionary savings, but even though their results
can be replicated we demonstrate the lack of significant effects of income risk on total
net worth. Instead, we show that higher income risk is associated with a portfolio shift
from less liquid toward more liquid assets, but not with more saving.

Methodologically, the main innovation of our study involves our recognition of
entrepreneurship as being endogenous with wealth, in line with substantive litera-
ture on the credit constraints faced by nascent entrepreneurs. This study employs
IV estimators and an endogenous switching regression model, which acknowledges
that entrepreneurial and non-entrepreneurial households face different regimes, to deal
with this endogeneity. Moreover, we account for the self-selection of less risk-averse
persons into occupations with higher income risk by controlling for new and experi-
mentally validated measures of individual risk attitudes, separately for each partner in
couple households.

Estimates of precautionary savings are important for policy design, especially for
labor market, social insurance, and taxation policies, which directly affect variance in

households’ net income. Many governments have been tending to reduce the cover-
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2. Precautionary and Entrepreneurial Savings 2.6. Conclusion

age of social insurance systems in recent decades. At the same time, collective labor
agreements have lost importance in some countries such as Germany. Prior estimates
of precautionary savings suggested that households would considerably increase their
savings due to the rising income uncertainty. In contrast, the new findings we offer in
this study, which account for the important role of entrepreneurship, imply that pol-
icy makers should expect no significant effects on the saving rate, but rather a shift of

savings towards more liquid assets.
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2. Precautionary and Entrepreneurial Savings Appendix

Appendix 2.A: Alternative Measures of Income Risk

To construct the income risk measure varly II, we divide the sample into four occu-
pational groups (civil servants, self-employed, white-collar workers, and blue-collar
workers) and five categories of education (university, higher technical college or simi-
lar, technical school or Abitur, apprenticeship, and other), both referring to the house-
hold member with the highest current income. In this way we construct 20 cells associ-
ated with a cell-specific income uncertainty, measured as the variance of the logarithm
of income. Carroll and Samwick (1998) additionally consider industry sector groups.
They demonstrate that the relationship between the logarithm of the variance of log
income and the logarithm of the target wealth ratio, as predicted by the buffer stock-
model, can be fitted well linearly. Fuchs-Schiindeln and Schiindeln (2005) also use
this as a conventional risk measure.

Because varly II, lvarly II, and the decomposed variance components could entail
substantial measurement errors, we employ, in line with prior literature, a GMM IV
estimator in the wealth equations that rely on these measures and use dummy variables
indicating the highest educational attainment of the household’s current main earner
as the excluded instruments.

The results from the IV estimations using these alternative measures of income
uncertainty appear in Table 2.A.1. The findings confirm the preceding results that we
obtained using the variance measures varly I and lvarly I. In Pooled 1, without ac-
counting for entrepreneurship, the estimated coefficient of earnings risk is positive and
significant both for varly II and lvarly II. When the variance is decomposed into per-
manent and transitory components (see below), the coefficients of both components
are positive, but significant only for the transitory variance. For all the uncertainty
measures, again the significance disappears and the point estimates become substan-
tially smaller when we control for entrepreneurship by including an entrepreneurship
dummy that is assumed to be exogenous (Pooled 2) or endogenous (Pooled 3, with the

same additional instruments as before).
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2. Precautionary and Entrepreneurial Savings Appendix

The Hansen test of overidentifying restrictions does not indicate any invalidity of
the instrumental variables in the specifications that include the entrepreneurship indi-
cator in the wealth equation, i.e. Pooled 2 and Pooled 3.2 In specification Pooled 1,
which imitates prior literature, the null hypothesis of the Hansen test is rejected. This
again confirms that omitting the entrepreneurship dummy variable (and using it as an
excluded instrument instead) leads to inconsistent results.

The instruments seem sufficiently strong for the income risk measures varly II and
lvarly II, with Shea’s partial R? of 0.16 and 0.21, respectively, in Pooled 3. For the
entrepreneurship indicator, Shea’s partial R? is only 0.016 for both variance measures.
A likely reason for the higher correlation of the instruments with the variance measures
is that the educational dummy IVs also define the cells to construct these variance
measures, so the indicator may not be very informative. The strength of the instruments
for the decomposed variance measure is unsatisfactory, as indicated by a partial R? of
0.0023 for the variance of permanent shocks and 0.0021 for the variance of transitory
shocks. Hurst et al. (2010) report similar weak instrument problems. The results based
on these variance measures therefore must be interpreted with caution; it is the main
reason we prefer varly I and lvarly I, which are unaffected by these problems, over

varly II, lvarly II, and decomposed variance as measures of income risk.

2The p-value of this test is 0.43 (0.41) using varly II (Ivarly IT) and 0.28 for the decomposed variance
measures in specification Pooled 3.
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Table 2.A.1

1V Estimates of the Effect of Labor Income Risk on Log Net Worth.

Pooled 1 Pooled 2 Pooled 3
varly 11 4,5642% % 0.1134 0.3287
(0.5588) (0.7339) (0.7421)
In perm. income 1.3135%%** 1.2295%*** 1.0305%**
(0.1983) (0.1913) (0.2038)
entrepreneur 0.9574 %% 2.8175%%*
(0.0971) (0.5766)
observations 6,287 6,287 6,287
lvarly I 1.0942%%* 0.0179 0.0606
(0.1628) (0.1924) (0.1952)
In perm. income 1.5439%#%* 1.2358%#** 1.0439%**
(0.1952) (0.1901) (0.2029)
entrepreneur 0.9631%#** 2.8399%**
(0.0863) (0.5731)
observations 6,287 6,287 6,287
permanent variance 28.1237 -6.2705 -10.7988
(23.7998) (27.3712) (13.0624)
transitory variance 29.3754%*% 5.1650 -1.3279
(6.5946) (16.5148) (7.0955)
In perm. income 0.6280 1.2504** 1.2744%%*
(0.5223) (0.5266) (0.2674)
entrepreneur 0.7375 2.9917*%*
(0.4879) (1.2075)
observations 4,670 4,670 4,670

Notes: Robust standard errors are in parentheses. The Pooled 1 specification does
not control for entrepreneurship, Pooled 2 uses controls for entrepreneurship, and
Pooled 3 employs instrumented controls for entrepreneurship.

Source: Model estimations based on the GSOEP 2002/2007; income variable esti-
mations based on waves 1984-2007. ***Significant at 1% level. **Significant at
5% level. *Significant at 10% level.
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Appendix 2.B: Decomposition of Income Risk

By exploiting the panel structure of income observations contained in the GSOEP data
set, we can separate the variance of innovations to permanent income from transitory
shocks to income. We follow the method proposed by Carroll and Samwick (1997) for
comparability.

The income process is characterized by three components. Specifically,
In(y;) = In(G;) +In(y}) + &, (2.7)

where [n(G,) represents demographic and human capital factors, In(yF) is a perma-
nent component, and & refers to a transitory white noise component of income with

variance 6. Permanent income is modeled as a random walk:

In(y;) = In(yf_) + i, (2.8)

where the variance of a shock to permanent income is G%. The shocks 7n; and & are

assumed to be uncorrelated in all periods.

To estimate G% and 67, we first remove the trend In(G;) by a cross-sectional OLS

regression of /n(y;) on the variables included in x!, which yields as residuals the de-
trended income y;. The next step is to calculate the d-year differences of detrended
income: ry = Y;+4 — ¥s, Which can be written using equations (2.7) and (2.8), after the

trend has been removed, as

d

Vg = nhLS + 8[+d — &. (29)
s=1

Now we can estimate the variance rle =d 0'% +2062. To extract all information avail-
able, we conduct household-by-household OLS regressions of rfl on d and a constant
using all possible differences at least three years apart (see Table 2.B.1). Thus, each
household’s permanent and transitory variance components can be estimated using
up to 210 observations, in contrast with only 9 observations in Carroll and Samwick
(1997) and Hurst et al. (2010). Households for which 3 or fewer observations are

available are not considered.
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Appendix

Table 2.B.1

Observations Used to Estimate
Components of Labor Income Risk.

d=3 d=4 d=23
1987-1984  1988-1984 2007-1984
1988-1985  1989-1985
2006-2003  2007-2003
(2007-2004)
20 19 1

Appendix 2.C: Additional Estimation Results

Complete Estimation Results Using the Preferred Specification.

Table 2.C.1

Dep. Variable:

Log Net Worth varly I lvarly I varly Il (IV) lvarly Il (IV) decomp IV
d2007 -0.1142**  -0.1062 -0.1112%* -0.1111%* -0.0281
(0.0557) (0.0806) (0.0413) (0.0413) (0.0553)
female -0.1905**  -0.1968**  -0.2035%**  -0.2024***  -0.0795
(0.0635) (0.0754) (0.0578) (0.0589) (0.1067)
Region (Base: West)
east -0.1942#*%  -0.1928**  -0.1949%* -0.1928** -0.1286
(0.0654) (0.0653) (0.0658) (0.0657) (0.0843)
south 0.2353#**  (0.2371%*%*  (0.2381%*%*  (),2374%%*%* 0.2262%%*
(0.0506) (0.0521) (0.0496) (0.0496) (0.0987)
north 0.0226 0.0252 0.0255 0.0252 0.0243
(0.0697) (0.0713) (0.0680) (0.0680) (0.0952)
age -0.0224 -0.0172 -0.0190 -0.0184 -0.0458
(0.0468) (0.0520) (0.0385) (0.0385) (0.0876)
age sq. 0.0006 0.0006 0.0006 0.0006 0.0007
(0.0006) (0.0007) (0.0005) (0.0005) (0.0010)
work exp. (10 yrs) 0.4453%** 0.4518%** 0.4619%** 0.4558%*%* 0.2253
(0.1594) (0.1714) (0.1611) (0.1612) (0.3554)
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varly 1 lvarly 1 varly Il (IV)  lvarly Il (IV) decomp IV
work exp. sq. (100 yrs) -0.0913**  -0.0909%*  -0.0946** -0.0935%* -0.0120
(0.0393) (0.0392) (0.0396) (0.0396) (0.0923)
unemployment exp. -0.1707**  -0.1699**  -0.1732%* -0.1724** -0.1275
(0.0542) (0.0540) (0.0530) (0.0530) (0.0942)
unemployment exp. sq. 0.0065 0.0064 0.0071 0.0070 0.0035
(0.0083) (0.0083) (0.0081) (0.0081) (0.0110)
disabled 0.1045 0.1070 0.1018 0.1011 0.0233
(0.0915) (0.0940) (0.0893) (0.0893) (0.1345)
German 0.2967** 0.3029%** 0.3087*%* 0.3063*%* 0.3708%*%*
(0.1219) (0.1298) (0.1170) (0.1168) (0.1534)
Number of children (Base: no child)
one child 0.0885 0.0940 0.0952* 0.0954* 0.0350
(0.0618) (0.0745) (0.0569) (0.0570) (0.0774)
two children 0.2411%%* 0.2495%*%* 0.2501%**  (.2499%** 0.2147*
(0.0754) (0.1102) (0.0662) (0.0662) (0.1142)
three or more 0.3957#*%*  (0.4051%%* 0.4147%*%%  (0.4142%%* 0.3317*
(0.1039) (0.1367) (0.0953) (0.0954) (0.1724)
Marital status (Base: Single)
married -0.0616 -0.0285 -0.0360 -0.0400 -0.2161
(0.1805) (0.2854) (0.0886) (0.0884) (0.2022)
divorced -0.3794%*%  _0.3713**%*  -0.3672%**  -0.3668***  -0.3594%%*
(0.0983) (0.1015) (0.0898) (0.0898) (0.1492)
separated -0.4134*%*%  -0.3948* -0.3907%** -0.3894** -0.3197
(0.1824) (0.2032) (0.1557) (0.1557) (0.2878)
Willingness to take risks (Base: lowrisk — risk averse)
medrisk -0.0989 -0.0989 -0.0908 -0.0906 -0.1593
(0.0675) (0.0674) (0.0663) (0.0663) (0.1039)
highrisk -0.0887 -0.0885 -0.0680 -0.0662 -0.0485
(0.1058) (0.1057) (0.1028) (0.1027) (0.1340)
Partner’s characteristics
cohabiting partner -1.3287* -1.3154% -1.3958%** -1.3894%* -2.1902%*
(0.7249) (0.7152) (0.7031) (0.7036) (1.0019)
age 0.0302 0.0295 0.0332 0.0329 0.0645
(0.0369) (0.0364) (0.0358) (0.0358) (0.0523)
age sq. -0.0002 -0.0002 -0.0002 -0.0002 -0.0005
(0.0004) (0.0004) (0.0004) (0.0004) (0.0006)
work exp. (10 yrs) 0.3487** 0.3498** 0.3559%* 0.3565%%* 0.3897%*%*
(0.1245) (0.1245) (0.1225) (0.1225) (0.1800)
work exp. sq. (100 yrs) -0.0856**  -0.0858**  -0.0874** -0.0874%** -0.1000%**
(0.0349) (0.0349) (0.0344) (0.0344) (0.0475)
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varly 1 lvarly 1 varly Il (IV)  lvarly Il (IV) decomp IV
unemployment exp. -0.1313%%*  -0.1313***  -(0.1298***  -0.1301***  -0.1332%*
(0.0352) (0.0352) (0.0348) (0.0348) (0.0456)
unemployment exp. sq. 0.0040 0.0040 0.0036 0.0037 0.0059
(0.0043) (0.0043) (0.0043) (0.0043) (0.0053)
disabled 0.0675 0.0677 0.0589 0.0591 0.0978
(0.1094) (0.1094) (0.1074) (0.1074) (0.1774)
German 0.4055%** 0.4050%*%* 0.3985%*%* 0.3983%*%* 0.4182%%*
(0.1271) (0.1270) (0.1242) (0.1243) (0.1684)
Partner’s willingness to take risks (Base: lowrisk — risk averse)
medrisk -0.0298 -0.0296 -0.0257 -0.0260 -0.0468
(0.0615) (0.0614) (0.0602) (0.0603) (0.0753)
highrisk 0.0333 0.0338 0.0457 0.0449 0.1268
(0.1030) (0.1029) (0.1004) (0.1004) (0.1289)
entrepreneur 3.1108***  3.1049*** 2. 8175%**  2.8399%** 2.9917%*
(0.5961) (0.5954) (0.5766) (0.5731) (1.2075)
In perm. income 1.0476%*%*  1.0486%**  1.0305%** 1.0439%** 1.2744%#%*
(0.1826) (0.1839) (0.2038) (0.2029) (0.2674)
Measures of income uncertainty
varlyl -0.1732
(1.1402)
Ivarlyl 0.0133
(0.3712)
varlyIl 0.3287
(0.7421)
IvarlyIl 0.0606
(0.1952)
permanent variance -10.7988
(13.0624)
transitory variance -1.3279
(7.0955)
constant -1.0727 -1.1999 -1.0991 -1.0748 -2.1688
(2.1150) (2.0149) (2.1011) (2.3192) (2.6452)
observations 6,287 6,287 6,287 6,287 4,670

Notes: Robust standard errors are in parentheses. The Pooled 3 specification uses instru-

mented controls for entrepreneurship.

Source: Model estimations based on the GSOEP 2002/2007; income variable estimations
based on waves 1984-2007. ***Significant at 1% level. **Significant at 5% level. *Signifi-

cant at 10% level.
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Table 2.C.2

Estimates of the Effect of Labor Income Risk on Log Non-Business Net Worth (NBNW) and
Log Net Financial Wealth (NFW).

Pooled 1 Pooled 3 (IV) Non-entrepreneurs Pooled 2 Pooled 3 (IV)

Dependent var. ~ NBNW NBNW NFW NFW NFW
varly I 3.0012%**  -0.4276 1.8453 1.2524 1.7534
(0.4374) (1.1244) (1.1530) (0.8278) (1.3356)
In perm. income  1.3680%**  (0.9977*%* 1.6670%** 1.7205%*%*  1.3800%**
(0.1537) (0.1834) (0.1651) (0.1564) (0.2472)
entrepreneur 2.5378%%* -0.0514 4.9327%*%
(0.6465) (0.1444) (1.2191)
lvarly I 0.7486***  -0.0250 0.9333** 0.9682**  0.7227
(0.0954) (0.3703) (0.3437) (0.3319) (0.4597)
In perm. income  1.2600%**  1.0020%** 1.6479%%* 1.7124%%% 1 3445%%*%
(0.1608) (0.1846) (0.1644) (0.1559) (0.2455)
entrepreneur 2.5301%%* -0.5537**  4.8892%%*
(0.6450) (0.2540) (1.2179)
varly 11 2.6302%** (0.1648 1.9395%* 2.0152%*  2.0697**
(0.5471) (0.7395) (0.6823) (0.6710) (0.8138)
In perm. income  1.2648***  1.0054%%* 1.4207%%* 1.44171%%% 1. 1879%%**
(0.1922) (0.2035) (0.1803) (0.1789) (0.2286)
entrepreneur 2.27792% %% -0.0489 3.4713%**
(0.6154) (0.1036) (0.9658)
lvarly II 0.6147*** 0.0249 0.5000%** 0.5301**  0.5118%%*
(0.1601) (0.1942) (0.1778) (0.1770) (0.2168)
In perm. income 1.4026%**  1.0145%%* 1.4095%%** 1.4460%**  1.2075%**
(0.1902) (0.2029) (0.1820) (0.1778) (0.2285)
entrepreneur 2.2931 %% 0.0037 3.5594#**
(0.6126) (0.0932) (0.9645)

Notes: Robust standard errors are in parentheses. Non-entrepreneurs refers to a sub-sample restricted to
households which are not engaged in a private business. The Pooled 1 specification does not control for
entrepreneurship, Pooled 2 controls for entrepreneurship, and Pooled 3 employs an instrumented control
variable for entrepreneurship.

Source: Model estimations based on the GSOEP 2002/2007; income variable estimations based on waves

1984-2007. ***Significant at 1% level. **Significant at 5% level. *Significant at 10% level.
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Further Robustness Checks.

Table 2.C.3

Household GSOEP house- Both partners are  Excluding mixed — Self-employment Interacted Singles
head 2002  hold-head entrepreneurs households indicator risk dummies only
varly 1 1.0190 -0.4077 -0.3258 -0.0876 -0.8994 -0.0863 -0.2502
(1.1416) (1.1769) (1.7026) (1.2931) (1.2017) (1.1403) (1.8302)
In perm. income  0.9296%%*  1.0824%%%* 0.5410 0.8881#** 1.0577%%%* 1.0384%#** 1.0787%*
(0.2016) (0.1994) (0.3604) (0.2521) (0.1974) (0.1827) (0.3610)
entrepreneur/ 2.9987#** 2 84909%** 12.3879%* 6.6974 %% 2.8316%%* 3.1212%%* 4.4090%**
self-employed (0.6255) (0.6109) (3.8720) (2.2646) (0.6103) (0.5965) (1.0857)
Ivarly 1 -0.0271 0.0742 -0.1130 0.0059 -0.0859 0.0243 -0.4432
(0.4351) (0.3319) (0.5132) (0.4093) (0.3991) (0.3701) (0.6218)
In perm. income 0.9717***  1.0501*** 0.5466 0.8887*%** 1.0672%%** 1.0384%** 1.0789%*
(0.2281) (0.2099) (0.3634) (0.2535) (0.1984) (0.1839) (0.3626)
entrepreneur/ 3.0047%**  2.8332%** 12.4043%** 6.6934 %% 2.8234 %% 3.1157%** 4.4403#**
self-employed (0.6252) (0.6129) (3.8770) (2.2694) (0.6084) (0.5958) (1.0919)
observations 5,437 5,513 6,287 5,801 6,287 6,287 2,018

Notes: Robust standard errors are in parentheses. The estimated models are variants of the preferred Pooled 3 specification with an endogenous
entrepreneurship (or self-employment) dummy variable.

Source: Model estimations based on the GSOEP 2002/2007; income variable estimations based on waves 1984-2007. ***Significant at 1% level.

**Significant at 5% level. *Significant at 10% level.
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3 Do Tax Cuts Increase Consumption?'

The question whether people behave in accordance with the Ricardian Equivalence
proposition has been tested in numerous econometric settings. While the excellent
survey by Seater (1993) suggests that the data support Ricardian Equivalence, other
studies are less favorable (Bernheim (1987), Shapiro and Slemrod (1995), Shapiro and
Slemrod (2003), Souleles (1999), Souleles (2002), Summers and Carroll (1987)).

However, it is no surprise that the presence of progressive taxation, political uncer-
tainty, liquidity constraints, heterogeneity in preferences and uncertainty, etc., lead to
a violation of Ricardian Equivalence in survey data. Therefore, we analyze the Ricar-
dian Equivalence proposition in a laboratory experiment where confounding factors
may be controlled.

Previous experimental evidence on Ricardian Equivalence suggests that subjects’
behavior in the laboratory is inconsistent with Ricardian Equivalence (Cadsby and
Frank (1991), Slate et al. (1995), Di Laurea and Ricciuti (2003), Adji et al. (2009)).
However, to our knowledge, all existing experimental studies on Ricardian Equiva-
lence use overlapping generations (OLG) models as a theoretical basis for the experi-
mental design. In contrast, we use a life cycle model of consumption to test Ricardian
Equivalence in richer experimental environment that involves multi-period optimiza-
tion. An important feature of our research design is that we repeat the experiment for a
total of eight experimental life cycles. This allows us to study a more specific research
question that has been rarely addressed in the literature in addition to testing Ricar-
dian Equivalence in general: do consumers learn to behave according to the Ricardian

Equivalence proposition? Assessing learning behavior is important for the implemen-

I'This chapter is based on Meissner and Rostam-Afschar (2014).
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3. Do Tax Cuts Increase Consumption?

tation of reforms such as tax cuts. For example, if people learn not to react to tax cuts,
the effect of fiscal policy may decrease.

In our experiment, a Ricardian tax scheme is implemented as a tax cut in early
periods of the experiment, followed by a tax increase of the same magnitude in later
periods. Introducing such a tax scheme may increase the difficulty to smooth consump-
tion for subjects.” Hence, any observed effects could potentially result from increased
difficulty rather than a violation of the Ricardian proposition. We therefore introduce
two different taxing schemes, one that increases the difficulty to smooth consumption
and one that decreases it relative to a control treatment with constant taxation. In this
way we can analyze the effects of difficulty and Ricardian taxation separately. This is a
novel approach with regard to existing experimental studies on Ricardian Equivalence.

Our first main finding is that Ricardian taxation does influence consumption de-
cisions. A nonparametric analysis shows that deviations from optimal consumption
appear to be larger with the tax scheme that increases the difficulty to smooth con-
sumption compared to the one that decreases the difficulty. Overall, deviations from
optimal behavior are lowest in the treatment with constant taxation. This implies that
both difficulty and Ricardian taxation affect consumption behavior.

Using structural panel data methods to estimate consumption functions allows to
quantify the effect that taxation has on consumption: our second m