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Geleitwort

Innerhalb des Forschungszweiges der Finanzmarkte im Allgemeinen sowie
des Bereichs der Behavioral Finance und des Entscheidungsverhaltens
unter Risiko mit hoher Bedeutung fur eine Volkswirtschaft (Eigen- und
Fremdkapitalmarkte, Unternehmenskontrolle, Corporate Governance) im
Besonderen wird noch immer sehr wenig die Portfoliobildung der privaten
Haushalte einerseits und das zugehdrige Beziehungsgeflecht der
Verhaltensweisen, Verhaltensmuster und Verhaltensanderungen im Kontext
des finanziellen Entscheidungsverhaltens privater Investoren andererseits
analysiert. Man gewinnt den Eindruck, dass in der Literatur immer noch
eher das modellhafte, wenig realitdtsnahe und kaum empiriegeleitete
Paradigma des Rationalverhaltens eines Homo oeconomicus dominiert,
auch wenn in den letzten Dekaden verstarkt eine empirische und
insbesondere experimentelle Finanzmarktforschung an Bedeutung gewinnt
und dabei mit der Behavioral Portfolio Theory (BPT) von Shefrin und
Statman bereits Ianger eine theoretische Grundlegung verfugbar ist; ebenso
auch eine solche zur Schatzung der absoluten und relativen Risikoaversion.
Die vorliegende Arbeit geht den nicht einfachen Weg, diesen Mangel zu
beheben, indem nicht nur statistisch-okonometrische, sondern
insbesondere 6konomische Aspekte des Risiko-Entscheidungsverhaltens
mit dem Fokus auf die Portfoliobildung analysiert werden und hierbei auch
interdisziplinar Ansatze aus den Verhaltenswissenschaften umfassend
berlcksichtigt und gewurdigt werden. Hervorzuheben ist die nicht nur
theoretische, sondern ebenso die fundierte empirische Analyse unter
Nutzung umfassender Datenbasen der Deutschen Bundesbank.

Herr Horn leistet mit der vorgelegten Dissertation einen Beitrag zur
Schlielung der bestehenden Forschungsliicke und widmet sich daher einer
zweigeteilten Fragestellung:

() Eine Einschatzung, ob die Behavioral Portfolio Theory die
Anlageentscheidungen privater Haushalte besser erklaren kann
als neoklassische Modelle.

(I Eine Analyse des Anlageerfolgs privater Haushalte unter
Einbezug der Behavioral Portfolio Theory.

Im Gegensatz zum Grofteil der bisherigen Forschung soll dabei der Fokus
der Analyse auf die Behavioral Portfolio Theory gelegt und gleichzeitig die
Effizienz real bestehender Portfolios privater Investoren untersucht werden,
unter intensiver Nutzung der von der Deutschen Bundesbank im Rahmen
des Panel on Household Finances (PHF) zur Verfliigung gestellten Daten.
Der Deutschen Bundesbank und der zugehoérigen Forschungseinheit sei fur
die groRztigige Unterstlitzung ausdrticklich gedankt.

Die Dissertation von Herrn Horn unterscheidet sich dabei in den
forschungsleitenden Fragestellungen in einigen flr die wissenschaftliche,
aber genauso auch fur die praktische Arbeit wesentlichen Aspekten von
verwandten Arbeiten. Herr Horn formuliert mit der genannten Zielsetzung
seiner Arbeit funf Kernfragen als besonders relevant:



(1) Unterscheidet sich die relative Risikoaversion der Haushalte im
Kontext des Spekulationsportfolios von ihrer relativen
Risikoaversion im Kontext des Gesamtportfolios?

(2) Erklart der Wert des Spekulationsportfolios die relative
Risikoaversion im Spekulationsportfolio besser als das
Gesamtvermogen der Haushalte die relative Risikoaversion im
Gesamtportfolio?

(3) Hangt die Effizienz des Spekulationsportfolios der Haushalte fur
eine buy-and-hold Strategie von ihrem Gesamtvermogen oder
dem Wert ihres Spekulationsportfolios ab?

(4) Verbessert sogenanntes Rebalancing die Effizienz der
Spekulationsportfolios der Haushalte?

(5) Hangt der Effekt von Rebalancing auf die Effizienz des

Spekulationsportfolios der Haushalte von ihrem
Gesamtvermogen oder dem Wert ihres Spekulationsportfolios
ab?

Im Unterschied zu bisherigen Arbeiten in diesem Themenfeld legt Herr Horn
den gut begrindeten Fokus auf die direkte Verknupfung der Forschung zu
Entscheidungsfaktoren wie die relative und absolute Risikoaversion
einerseits und zZu Performanceanalysen der empirischen
Finanzmarktforschung andererseits.

Die vorliegende Arbeit ist damit grundsatzlich im Forschungsgebiet der
theoretischen und empirischen finanzwirtschaftlichen = Forschung
angesiedelt. Sie legt ihren Schwerpunkt auf die direkte Verknupfung der
Forschung zu Entscheidungsfaktoren wie zum Beispiel der Risikoaversion
einerseits und Zu Performanceanalysen der empirischen
Finanzmarktforschung andererseits.

Die empirische Arbeit zeigt je nach ausfuhrlicher Herleitung und
Begrundung des gewahlten Designs und der Datenbasis thesengeleitet die
wesentlichen Ergebnisse zu den empirischen forschungsleitenden Fragen
auf. Die empirische Arbeit besticht nicht nur durch ihre prazise Anlage in
Design und Auswertung, sondern auch durch die kritische Einschatzung der
Ergebnisse. Die empirischen Ergebnisse werden in hervorragender Weise
untereinander und mit den theoretischen Uberlegungen amalgamiert. Es
entsteht damit ein sehr ausgewogenes Gesamtwerk der theoretischen und
empirischen Forschungsergebnisse.

Bamberg im Dezember 2018 Univ.-Prof. Dr. Andreas Oehler
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1 Introduction

1.1 Motivation and Research Questions
In his 2006 Presidential Address to the American Finance Association John Campbell
defined household finance as an economic field that “asks how households use
financial instruments to attain their objectives”'. Household finance can be subdivided
in normative and positive household finance.? While “normative household finance
studies how households should choose when faced with the task of managing their
finances”, “[p]ositive household finance studies instead actual financial decisions
taken by households and contrasts them with the prescriptions of normative
models™. The relevance of household finance is underpinned by those studies
finding that private households hold more assets and liabilities than the corporate
sector* and others pointing out possible consequences of households’ financial
behavior, e.g., that the over-leverage of private households catalyzed the recent

economic crisis.’

Households’ portfolio choice, i.e., the decision which percentage of the investable
wealth to invest in which risky and virtually risk-free assets, is probably still the most
frequently discussed and puzzling topic in the field of household finance.® Empirical
evidence regarding households’ actual portfolios shows that they commonly differ
(partially in a substantial way) from benchmarks derived from neoclassical
(sometimes also referred as standard finance or traditional finance’) normative

portfolio models.®

»9

Because of these “wide cracks [...] between its theory and the evidence””, Statman

(2017) claims that “today’s standard finance is no longer unified”’®. To overcome the

' Campbell (2006), p. 1553.

2 See Campbell (2006) and Guiso/Sodini (2013).

% Guiso/Sodini (2013), p. 1399 (italics in original).

* See Guiso/Sodini (2013), p. 1496.

® See Tufano (2009).

® See Calvet/Sodini (2014).

’ See, e.g., Bloomfield (2010).

8 See Campbell (2006) and von Gaudecker (2015). For a systematic overview of heuristics that households use in
decision making and so-called biases and anomalies that reflect deviations of households’ actual investments
from the neoclassical benchmarks see Oehler (1992) and (1995), pp. 26 ff.

® Statman (2017), p. 3.

1% Statman (2017), p. 3. Nevertheless, neoclassical models provide some appealing features that are worth to be
adopted in positive household finance models, see e.g. Das et al. (2010) or Thaler (2016) stating “that we
should not expect some new grand behavioral theory to emerge to replace the neoclassical paradigm, [which
...] does a really good job of characterizing how optimal choices and equilibrium concepts work” (p. 1592).



shortcomings associated with the neoclassical normative models'’, Shefrin/Statman
(2000) developed the Behavioral Portfolio Theory (BPT) as a positive portfolio model.
Yet, empirical analyses applying the BPT on household-level field data such as
Oehler/Horn/Wedlich (2018) are few and far between.'? Consequently, empirical
evidence on households’ investment decisions in the context of the BPT is by and
large missing. This doctoral thesis tackles this gap in the literature by pursuing the

following two aims:

e To assess whether the BPT better explains households’ actual portfolio choice
than neoclassical portfolio choice models.

e To analyze households’ portfolio performance within the framework of the
BPT.

In contrast to the neoclassical portfolio choice models, the BPT considers that
participants of real-world financial markets, such as households, do not act as homo
economicus."® While neoclassical normative models assume that households design
one single portfolio covering all their assets to maximize their expected utility, the
BPT incorporates households’ mental accounting and treats households’ portfolios as
layered pyramids, in which each layer represents a mental account associated with a

|.14

want and goal.” As a consequence, applying the BPT on field data requires to

attribute household’s assets to portfolio layers.

Oehler (2015d), Oehler (2017c), and Oehler/Horn/Wedlich (2018) assign financial
assets of German households' to one out of three portfolio layers (i.e. mental
accounts) depending on the financial goal the assets are suitable for. In accordance
with the BPT, the three layers build up on each other in a hierarchical structure.' The

basic layer covers financial assets and products which cover basic financial needs

" See, e.g., De Bondt et al. (2008), Oehler (1992), (1995), (2013c) on those shortcomings.

'2 However, Oehler/Horn/Wedlich (2018) focus on the investment decisions of young adults. Hoffmann et al.
(2010) analyze the transaction data of an online broker against the background of the BPT.

¥ See  Shefrin/Statman (2000). See, e.g., Oehler (2004), (2013c), Oehler/Wendt (2017),
Oehler/Herbger/Hoéfer/Wendt (2015), and Thaler, (2016) regarding the inevitable violation of the concept of the
homo economicus by real-world households.

' See Shefrin/Statman (2000), Statman (2017), p. 176.

'® The attribution of financial services and assets to the portfolio layers of a hierarchical structure is also subject to
the social security system the households are covered by since some financial assets and products may be
substituted by, e.g., plans and insurances included in the social security system (see
Oehler/Horn/Wendt/Reisch/Walker (2018) regarding the effects of different social security systems on the
asset allocation of young adults).

'8 See Oehler (2017c).



(e.g., liquidity provisions, health care, liability insurance and disability insurance).17
Once a household reaches the goals associated with the basic layer, the household
invests in the second layer."® The second layer covers additional financial assets and
products that help to retain a similar level of consumption in the future (e.g.
retirement provisions and accident insurance).19 The third portfolio layer, which is
referred to as speculation-portfolio®, includes most of a household’s frequently

tradable risky assets such as stocks, bonds, and real estate funds.?’

The portfolio choice in households’ speculation-portfolios is of particular interest for
this thesis’s aims. First, the variety of available assets (in terms of (expected) risk and
return, duration, and underlying) and the consequent complexity of portfolio choice
are higher for the speculation-portfolio than for the two remaining layers. Second, due
to the frequent price changes of the assets in the speculation-portfolio, the risk and
return characteristics of the speculation-portfolio are subject to continuous variation,

while the risk and return characteristics of the two remaining layers are more stable.?

The most relevant aspect of portfolio choice — in terms of the influence on the ex post
variation of the portfolio’s return — is according to the findings of Brinson et al. (1986,
1991, 1995), Hood (2005), and Ibbotson/Kaplan (2000) the investment policy. The
investment policy covers two consecutive decisions.? First, the selection of asset
classes to include/exclude from the portfolio. Second, the determination of the normal
weights of the asset classes included in the portfolio. With respect to the impact of
the investment policy on portfolio outcomes, the empirical analysis of this thesis
focuses on the weights of the asset classes included in households’ speculation-

portfolio.

In both BPT and neoclassical portfolio choice models, wealth is considered as a main

driver of households’ risk-taking and, thus, of households’ investment policy,

' See Oehler (2015d), (2017c), p. 198, and Oehler/Horn/Wendt/Reisch/Walker (2018).

'® See Oehler (2017c), p. 198.

'9 See Oehler (2015d), (2017¢), p. 198, and Oehler/Horn/Wendt/Reisch/Walker (2018).

2 The term speculation-portfolio harks back to the assumption that households could bear a total loss of the
included assets since the households’ basic and additional financial needs remain covered by the financial
assets and products of the first and second layer.

1 See Oehler (2015d).

22| addition, most households hardly would intend or be able to trade the assets of the basic and second layer.

% See Brinson et al. (1995), see also Oehler (1995) pp. 62 ff. for a systematic overview of different investment
decisions.



however, in differing ways.?* Neoclassical portfolio choice models state that
households’ investment policy is determined by households’ attitudes toward financial
risk in dependence of households’ wealth.?® This concept of relative risk aversion®
(RRA) is used to indicate the proportion of wealth placed into risky assets by the
household as a function of wealth.?” Although, the question if — and if so — how
households’ RRA changes with the households’ wealth is crucial for the field of

household finance?®, empirical findings on this question provide a mixed picture.?®

In contrast to the neoclassical portfolio choice models, the BPT assumes that
households’ risk attitudes are different for each mental account and determined by
the goal the households pursue.*® Applied on the approach of Oehler (2015d), Oehler
(2017c), and Oehler/Horn/Wedlich (2018) this means that households’ RRA may be
different for the speculation-portfolio than for the remaining portfolio layers.*' Though,
due to the absence of field studies, households’ investment strategies for their
speculation-portfolio have not been examined yet — leaving unclear how households’
RRA in the speculation-portfolio changes with the value of the speculation-portfolio
itself. Therefore, the first part of the empirical analysis focuses on the following

research questions:

RQ1: Is the households’ RRA in their speculation-portfolio different from the

RRA in their entire portfolio?

RQ2: Does the value of households’ speculation-portfolio better explain the
households’ RRA in their speculation-portfolio than the households’ total wealth

explains the RRA in the entire portfolio?

?* See Shefrin/Statman (2000). See Pratt (1964) regarding investors’ utility functions of money and the utility
functions’ role regarding the proportion of risky assets in investors’ portfolios as underlying concept of
neoclassical portfolio selection models such as Merton (1969). See also Oehler (1995), pp. 115 f. regarding
the role of wealth as determinant of households’ investment decisions.

%5 See Merton (1969); Guiso/Sodini (2013), pp. 1424 ff.

% See Arrow (1965), Pratt (1964).

" See Cohn et al. (1975), Guiso/Sodini (2013), p. 1424, Oehler (1998a).

% See, e.g., Campbell (2003) regarding the role of RRA for the determination of the market price of risk.

2 See Guiso/Sodini, (2013), p. 1433, Oehler (1998a), Paya/Wang (2016).

%0 See Shefrin/Statman (2000), Das et al. (2010).

% See Statman (2017), p. 176.



One key assumption of the BPT is that households overlook covariance between the
different layers of their hierarchical portfolios.®? For this reason, the concept of
portfolio efficiency is applied separately on every layer of one household’s portfolio
and not on the entire portfolio of one household as in neoclassical models.® This
difference is important for portfolio analysis because households with a higher total
wealth generally face lower relative fixed participation costs regarding financial
markets and instruments.?* Hence, households with a higher total wealth have
access to a larger range of achievable investments.®® Since a larger range of
investments increases the potential benefits of portfolio diversification®®, households

with a higher total wealth have more efficient portfolios just by chance.

Empirical support for the latter relations is provided by Goetzmann/Kumar (2008) who
confirm a wealth effect on the portfolio diversification of retail investors. In addition,
Vissing-Jorgensen (2004) and Calvet et al. (2007) and (2009a) confirm a wealth
effect on households’ portfolio efficiency. The authors furthermore provide two drivers
of this wealth effect: While Calvet et al. (2007) find that more wealthy households
have more efficiently diversified portfolios, Calvet et al. (2009a) observe they are

more likely to rebalance their portfolio in an efficient manner.

However, it has not been examined yet whether the efficiency of households’
speculation-portfolios depends on the speculation-portfolios’ values, households’
total wealth, or a combination of both. Furthermore, it is unclear whether portfolio
rebalancing has a positive effect on the efficiency of households’ speculation-
portfolios. Since researchers as well as practitioners are divided over the question
whether households shall pursue a buy-and-hold strategy®’ or regularly rebalance the
asset class weights back to the initial normal weights>® of the investment policy, the
second part of the empirical analysis addresses both approaches with the following

research questions:

RQ3: Do households’ total wealth or the value of their speculation-portfolio

predict the efficiency of their speculation-portfolios for a buy-and-hold strategy?

%2 See Shefrin/Statman (2000)

% See Das et al. (2010).

% See Vissing-Jorgensen (2004) and Campbell (20086).

% See Campbell (2006), Tracy et al. (1999).

% See Statman (1987), (2002).

% See French (2008), Dayanandan/Lam (2015), von Gaudecker (2015).
® See Bouchey et al. (2012), Harjoto/Jones (2006), Jacobs et al. (2014).



RQ4: Does portfolio rebalancing enhance the efficiency of households’

speculation-portfolios?

RQ5: Does households’ total wealth or the value of their speculation-portfolio
influence the effect of portfolio rebalancing on the speculation-portfolios’

efficiency?

The five research questions are empirically analyzed with a cross-sectional
approach. The empirical analyses rely on household-level data from the first wave of
the Panel on Household Finances (PHF)-Survey provided by Deutsche Bundesbank,
which initially covers 3,565 German households. The dataset of the PHF-Survey
breaks down households’ total wealth into the asset classes required for the
derivation of households’ speculation-portfolios and contains various household
characteristics considered to be crucial for households’ portfolio choice. The
efficiency of households’ speculation-portfolios is calculated with returns of exchange
traded funds (ETFs) and of certificates on exchange traded indices over a period of

four years.

By applying the approach of Oehler (2015d) and Oehler (2017c) to the data of the
PHF-Survey, this thesis’s main contribution is to implement the BPT on field data for
the first time and to use the hereby gained insights into households’ portfolio choice
to provide implications for households, researchers, policymakers, and regulators

based on positive instead of purely normative household finance®.

1.2 Research Outline
Chapter 2 presents the theoretical foundations and definitions that are necessary for
the upcoming analyses. More specifically, Chapter 2 reviews the neoclassical
framework and its assumptions regarding the determinants of portfolio choice and the
financial markets. Since, however, the neoclassical assumptions — in particular on

»40

real-life human behavior — are considered as “highly implausible™", more realistic

views on households’ portfolio choice from the fields of new institutional economics,

% Please note that positive household finance inherently includes a comparison with the normative models.
“0 Thaler (2016) p. 1579.



market microstructure, financial intermediation, and behavioral finance and

economics are introduced.

The literature on the determinants of households’ portfolio choice is reviewed in
Chapter 3 and provides a practically relevant empirical context for the theoretical
concepts of Chapter 2. Both the literature review and the upcoming analyses underlie
the assumption that one household member is mainly responsible for her
household’s finances. This household member is referred to as the household’s
financial knowledgeable person (FKP).*' Consequently, the determinants of
households’ portfolio choice also include the personal disposition and situation of the
FKP.#2

Chapter 4 introduces the portfolio models and datasets that build the foundation for
the empirical analyses. The household data consists of 3,565 German households
from the first wave of the PHF-Survey provided by Deutsche Bundesbank. Besides
describing the dataset, the benefits and limitations of using surveys as data source
are discussed. Furthermore, Chapter 4 describes the methodology to derive

households’ speculation-portfolios from the survey data.

Chapters 5 to 7 contain the empirical analyses to tackle the thesis’s research
questions. The empirical analyses build on the portfolio models introduced in Chapter
4 and the determinants of households’ portfolio choice identified in Chapter 3.
Chapter 5 addresses RQ1 and RQ2 by examining the influence of the value of
households’ speculation-portfolio and total wealth on their investment policy. The
efficiency of households’ speculation-portfolio for a buy-and-hold strategy (RQ3) is
analyzed in Chapter 6. In Chapter 7, the buy-and-hold returns of households’
speculation-portfolios computed in Chapter 6 are used as benchmarks to assess the
efficiency gains/losses of rebalancing strategies (RQ4). Chapter 7 additionally covers
an empirical analysis regarding the influence of households’ socioeconomics and
-demographics on the efficiency gains/losses from rebalancing the speculation-
portfolio (RQ5).

In Chapter 8, the findings from Chapters 5 to 7 and their respective general validity

are discussed in the context of the literature.

“! See Kaustia/Luotonen (2016).
2 See Oehler (1995), pp. 86 ff.



Chapter 9 concludes the thesis with an outline of the main findings as well as

implications for households, researchers, policymakers, and regulators.



2 Theoretical Foundations

2.1 Market Participants’ Expected Utility and the Efficiency of Financial
Markets

Normative household finance and the normative models are built on the expected
utility framework of von Neumann/Morgenstern (1944).* The expected utility
framework states that — if the decision maker’s preferences satisfy the four axioms
completeness, transitivity, independence, and continuity — a decision maker who
faces a choice with different outcomes will always choose the alternative that
maximizes her expected utility, which is determined by the decision maker’s unique

utility function.**

t* or to trade a

Financial decisions (i.e. the decision to enter into a financial contrac
financial asset) are usually characterized by a distinct divergence between the
moment when a financial decision is made and the point in time of the repayments
associated with the financial decision.*® In the neoclassical framework, financial
decisions are decisions under risk.*” Decisions under risk are characterized by the
decision makers’ assumption “to know all (possible) states of the nature, the
respective (subjective) probabilities of their occurrence, and all alternatives to decide
on”** |n this context, financial risk can be defined as the threat or danger which
results from the uncertainty that a financial variable might negatively deviate from the

respective expected financial target.*

Negative deviations from the expected target can basically result from mistakes of

the decision maker in the assessment process or the occurrence of negative

3 See Schoemaker (1982) for a review of the literature on the expected utility framework.

** See Ackert (2014), pp. 26 f., Barberis/Thaler (2003), p. 1069, Oehler (1995), pp. 13 ff., Rengifo et al. (2014), p.
422.

5 A financial contract is defined as an agreement for the exchange of cash flows as direct payments and/or
entitlement(s) to cash flows. Financial contracts can be subdivided in first-order financial titles and second-
order financial titles. First-order financial titles are original financial contracts like stocks or bonds. Second-
order (or higher-order) financial titles are derivatives that include the entitlement to a first-order financial title
(see Hartmann-Wendels et al. (2007), p. 2; Oehler/Unser (2002), p. 17, Oehler (2004)).

46 See Oehler (2012b), (2012f), (2013b), pp. 16 f., Oehler/Herberger/Héfer/Wendt (2015), p. 39,
Oehler/Hofer/Wendt (2014), Oehler/Wendt (2017). This also applies to personal data as asset in the digital
world (see Oehler (2016a)).

" See Ackert (2014), p. 26; Ricciardi (2008).

8 Oehler/Herberger/Hofer/Wendt (2015) p. 35. See also Oehler/Unser (2002), pp. 10 ff., Epstein (1999), Smith et
al. (2002).

4 |Instead of being treated as a decision under risk, financial decisions could also be seen as a decision under
ambiguity “which means a considerable lack of information regarding potential outcomes and the probability of
their occurrence” (Oehler/Herberger/Hofer/Wendt (2015), p. 33).

% See Bitz (1993), p. 642; Oehler/Unser (2002), p. 21, Oehler/Herberger/Hofer/Wendt (2015), p. 36.



events.® In the neoclassical paradigm, however, decision makers are assumed to be
“clones” of the idealized concept of homo economicus®, i.e., they are perfectly
informed, rationally®® deciding individuals who make no mistakes in the assessment
and decision process of financial decisions.* Hence, negative deviations from the
expected target of a financial decision can only result from the occurrence of negative

events.

Decision makers are, furthermore, assumed to be risk averse, i.e. wanting to be
compensated for taking risk by receiving a commensurate return — otherwise they will

t.%° To enter into

refuse to enter into a financial contract or trade a financial asse
financial contracts or trade financial assets, decision makers usually meet on

financial markets.*®

For the evaluation of whether a financial contract / an asset provides an appropriate
(expected) risk-return trade-off, a suitable measure of risk is required. The mean-
variance portfolio theory established by Markowitz (1952) suggests measuring an
asset’s risk as the asset’s return variability, i.e. the variance of the asset’s return.
Besides, Markowitz (1952) points out that including an asset’s risk — in addition to the
asset’s expected return — as determinant of the decision maker’s investment choice
restrains the decision maker to invest all his funds solely in the asset with the highest
expected return. Moreover, the combination of both determinants implies benefits of
asset diversification for the decision maker since a portfolio of assets usually shows
less return variability than a single asset. The benefits of asset diversification,

however, depend on the correlation between the assets’ returns. In dependence of

* See Oehler (1995), p. 59, Oehler/Herberger/Hofer/Wendt (2015), p. 36.

%2 See Baddeley (2013), pp. 8 f. Kirchgassner (2008), Oehler (2000b), (2002), (2004) on the concept of the homo
economicus, economic man, or homo oecomomicus. See also Miller/Modigliani (1961) who define market
participants’ rational behavior as their preference for “more wealth to less” (p. 412).

%3 Neoclassical models assume an objective rationality, which means that there is no divergence between the
decision maker’s perceived reality and all information available on reality (see Bamberg et al. (2013), p. 4).
Eisenfuhr/Weber (1999), p. 4 point out that decisions, in fact, cannot be “rational” or “irrational” but “more or
less rational”. In the following, “rational” is synonymously used for “more rational” and “irrational” is used as a
synonym for “less rational”.

% See Oehler (2006a), Oehler/Herberger/Hofer/Wendt (2015), p. 36, Oehler/Wendt (2017).

% See Ackert (2014), p. 27.

% See Hartmann-Wendels et al. (2007), p. 2 and Wendt (2011), pp. 11 ff. Financial Markets can be subdivided in
primary and secondary markets (see Theissen (1998), p. 6). Primary markets are markets where financial
contracts are closed for the first time, e.g., IPO markets (for an overview regarding the German IPO market
see Herberger/Oehler (2011), Oehler/Herberger/Horn/Schalkowski (2017), Oehler/Herberger/Horn (2018)).
Secondary markets are markets where financial titles are traded (see Oehler (2000c), (2004), (2005b)).
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the decision maker’s risk attitude she will, therefore, choose the portfolio that

provides the highest expected return for a certain expected return variability.>

Given the determinants of portfolio choice introduced by Markowitz (1952), the
consequent question is: What is the fair price of a certain asset? To answer this
question, Sharpe (1964), Lintner (1965), and Mossin (1966) simultaneously
developed the Capital Asset Pricing Model (CAPM).>® The CAPM reflects “a market
equilibrium theory of asset prices under conditions of risk [... that helps to explain]
the relationship between the price of an asset and the various components of its
overall risk”®. To derive equilibrium in this market, an infinite number of rationally
deciding and utility maximizing market participants are assumed to be able to borrow
and lend assets on equal terms.?® More specifically, market participants can
unlimitedly lend cash flows at a fixed interest rate and unlimitedly invest that cash
flow in every asset they want, i.e. every amount and every quantity of an asset is
tradable. Furthermore, it is assumed that market participants face no market barriers,
transaction costs, taxes, and costs for information gathering and processing which
leads to homogenous expectations regarding the assets’ expected values among
participants. If at all, each market participant’s transaction only diminutively affects
the market outcome, which means that the individual market participant is a price
taker. As a consequence, market prices are assumed to include all information on an
asset’s risk and return, which is why prices work as the decisive coordination
mechanism of market participants’ asset allocation.®’ Markets that fulfill these

assumptions are called perfect and complete financial markets.®?

Nevertheless, it is not necessary that every single market participant acts fully
rationally to achieve a market equilibrium as long as a sufficiently large number of

rational market participants acts as if they were fully rational (“as-if’ approach).®® It is

" See Chapter 4.1.1 for a more detailed review of Markowitz's (1952) Mean-variance Portfolio Theory.

%8 Further asset pricing models are the Arbitrage Pricing Theory (see Ross (1976)) and the State Preference
Theory (see Arrow (1964) and Debreu (1959)). For a detailed review of the CAPM see e.g. Jensen (1972),
Fama/French (2004), Perold (2004). Extensions of the CAPM are the three-factor (Fama/French (1992),
(1993)), the four-factor (Carhart (1997)) and the five-factor model (Fama/French (2015)).

% Sharpe (1964), p. 427.

¢ See, also for the rest of the paragraph, Jensen (1972), Oehler (2000b), (2002) p. 845, Oehler/Unser (2002) pp.
49 ff., Wendt (2011) pp. 12 ff., Oehler/Herberger/Hofer/Wendt (2015), p. 37.

¢ See Cezanne/Mayer (1998), Schmidt/Terberger (2006), pp. 343 ff.

%2 See Franke/Hax (2009), pp. 154 f., Miller/Modigliani (1961), Oehler (2000b), (2005c), (2006a), pp. 298 f.,
Oehler (2006c), pp. 76 f., Oehler/Unser (2002), p. 3, Schmidt/Terberger (2006), p. 57, Steiner/Bruns (2007), p.

% See Oehler (1998b), p. 72, (2006b), (2011), (2012c), (2013c), (2013d).
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assumed that the latter market participants use arbitrage strategies to immediately

eliminate the effects of some individuals’ irrational transactions.®

The price of an asset in such a market (equilibrium) consists of two components, the
price of time and the price of risk.®> Regarding the price of risk, it is important to
account for Markowitz’s (1952) finding that some risks are diversifiable (unsystematic
risks) and some are not (systematic risks). Because of the possibility to eliminate
unsystematic risks trough diversification, investors are only compensated for taking
systematic risks.?® Under this condition market participants can achieve an optimal
risk-return trade-off by holding a portfolio consisting of a risk-free asset and the so-

called market portfolio, which usually comprises all tradable risky assets.’

The CAPM'’s underlying assumptions lead to a market equilibrium in which asset
prices per definition fully reflect all available information regarding the assets’

expected risk and return, i.e. the market is efficient.®®

An efficient market provides
ideal conditions for market participants’ investment decisions since market prices are
the only relevant and best possible source of information and, hence, enable an
optimal resource allocation.”® Although the CAPM assumptions are sufficient
conditions for market efficiency, they are no necessary conditions.”® As Fama (1970)
points out, even “disagreement among investors about the implications of given
information does not in itself imply market inefficiency unless there are investors who
can consistently make better evaluations of available information than are implicit in
market prices” (Fama 1970, p. 388). Despite the fact that market participants in real-
world financial markets are asymmetrically informed, Fama (1970) hypothesizes that
financial markets are efficient (Efficient Market Hypothesis), yet, considering market
efficiency in three stages according to three subsets of available information: weak,

semi-strong, and strong.””

Fama (1991) suggests analyzing the existence of these three stages of market

efficiency by performing tests for return predictability, event studies, and tests for

% See Oehler (1991), (1992), (1995) p. 24, (2000b).

% See Oehler/Hofer/Wendt (2013).

¢ See Ackert (2014), p. 28, Chen et al. (2010), p. 11, Oehler/Wendt/Horn (2018).
®7 This issue is known as Tobin-Separation with regard to the work of Tobin (1958).
% See, Fama (1970).

% See, e.g, Heilmann et al. (2000); Oehler/Heilmann/Lager (2000).

® See Fama (1970).

" See Oehler (1994), Titan (2015).
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price information, respectively.72 The tests for return predictability cover all types of
tests that use publicly available information like past returns, dividend yields, interest
rates etc. to forecast the returns of individual assets and returns in the cross-
section.” Event studies are used to analyze if and how fast new information is
(entirely) reflected in assets’ quotes.”® Tests for price information analyze whether
some individuals like company insiders, security analysts, and professional
investment managers have private information that is not (yet) priced in assets’
quotes.” The three tests’ results pledge for market efficiency if trading strategies that
draw on the respective types of information do not yield excess returns (at least after
considering transaction costs).”® This dependence on the measurement of excess
returns, however, reveals that market efficiency is not testable per se because all
tests rely on an asset pricing model to determine the assets’ fair or fundamental
value, which is not known in reality.”” Excess returns, therefore, could arise from the
employed asset pricing model’'s inaccuracies or inefficiencies of the analyzed
markets or both. Analyses of market efficiency consequently always face a joint
hypothesis problem.”® Empirical analyses that utilize the three previously mentioned
tests commonly bypass the joint hypothesis problem by assuming that the underlying

market models are valid.”®

From the private households’ perspective as investors, the most relevant question
regarding market efficiency is whether it is possible for them to achieve excess
returns with trading strategies that employ information available for them. Empirical
evidence on this question is — compared to academic discussions on comparable
topics — unusually clear by pointing out that retail investors and households are on

average unable to outperform the market portfolio.2® On the flipside, this finding’s

2 See also Fama (2014). See, e.g., Oehler (1994) and Wendt (2011), pp. 15 ff. for a detailed discussion.

™ These studies, e.g., include tests of momentum and reversal strategies (see, e.g., Herberger et al. (2011),
Herberger/Horn/Oehler (2015), (2018); See Asness et al. (2013) for an overview on value and momentum
strategies).

™ These studies, e.g., include the impact of political elections on stock prices (see, e.g., Oehler/Walker/Wendt
(2013) and Oehler/Horn/Wendt (2017a)).

’5 See, e.g., Oehler/Pukthuanthong/Walker/Wendt (2016).

7 Excess returns are defined as returns in excess of equilibrium expected returns with similar risk (see Fama
(1970)).

" See Fama (1991); Oehler/Heilmann/Léger (2001), p. 6; Wendt (2011), p. 17.

"8 See Fama (1991).

 See Oehler/Heilmann/Lager (2001), p. 6, Wendt (2011), p. 17.

8 See Barber/Odean (2000), (2001), Barber et al. (2009), French (2008), Grinblatt/Keloharju (2000), (2009), von
Gaudecker (2015). Fama (1998) states that the frequently documented anomalies of price under- and
overreactions (see e.g. De Bondt/Thaler (1985), Jegadeesh/Titman (1993)) can hardly be exploited since both
anomalies appear in an almost random way and similar frequency.
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main implication for households is that instead of trying to outperform the market with
trading strategies, “buying a diversified portfolio at the tableau of prices given by the

market will obtain a rate of return as generous as that achieved by the experts™®’.

Although the neoclassical models can be employed to analyze economic
relationships in market equilibrium on a theoretical basis, the neoclassical
assumptions, such as the absence of transaction costs and the possibility to
unlimitedly lend and invest money at a fixed interest rate, are unrealistic.? Studies in
the fields of new institutional economics, market microstructure, financial
intermediation, and behavioral finance and economics deviate from the neoclassical
assumptions to provide insights from a microeconomic perspective in a more realistic

context.®

2.2 New Institutional Economics
The paradigm of new institutional economics subsumes the Theory of Property
Rights®, Transaction Cost Theory®, Information Economics®, and Principal Agent
Theory®”.% New institutional economics deviate from the neoclassical paradigm by
accounting for asymmetrically distributed information among market participants and
their associated costs resulting from information disadvantages and proper

processing of contracts®.%

& Malkiel (2003), p. 3.

82 See Oehler (2000b), (2005c), p. 29, Thaler (2016).

8 See Oehler (2005b), p. 218, (2006c), p. 77, Oehler/Reisch (2008).

8 See Coase (1937), Alchian (1965), Alchian/Demsetz (1973), Demsetz (1967) for the fundamentals of the
Theory of Property Rights.

% See Coase (1937), Williamson (1985), (2005) for the fundamentals of Transaction Cost Theory.

% See Akerlof (1970) for the underlying principles of Information Economics, i.e. asymmetric information
distribution about, e.g., an asset’s quality and contract partners’ intentions among market participants and the
consequences for the asset’s market price. See also Alchian/Demsetz (1972).

8 See Jensen/Meckling (1976), Fama/Jensen (1983) for the fundamentals of the Principal Agent Theory. See
Oehler/Schalkowski (2013) regarding the Stewardship Theory that builds on and extends the Principal Agent
Theory.

% See Cezanne/Mayer (1998), Opper (2001), Picot et al. (2015), p. 57, Richter (1990), Schalkowski (2013), pp. 9
ff., Wendt (2011), pp. 21 ff.

& with respect to the point in time when the contract was closed these costs can be subdivided in ex-ante and ex-
post costs (see Williamson (1985), p. 20). See also Coase (1988), pp. 6 f., Picot/Dietl (1990).

% See Coase (2005), Hummel (1999), p. 206, Oehler (2013c), Oehler/Wendt (2017), Picot et al. (2015), pp. 40 ff.,
Richter (1990), Richter/Furubotn (1999), pp. 9 ff. The paradigm of the new institutional economics not only
covers financial contracts in the sense of financial titles traded on stock exchanges but also relations between
market participants and analysts (see e.g. Hofer/Oehler (2013)), contracts between all of the firm’s
stakeholders (e.g., employees, suppliers, customers, etc., see Oehler/Hofer/Schalkowski/Wendt (2011),
Oehler/Schalkowski/Wendt (2011), (2012a), (2012b), (2013), (2014)), and the relation between firm’s
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The information asymmetries among market participants lead to asymmetries in the
decision making power and in the distribution of economic consequences.” These
asymmetries are preconditions for informational risks, delegation risks, and risks
regarding the asymmetric distribution of economic consequences, which could cause
substantial deviations from market participants’ expected outcomes, e.g., if the
counterparty exploits its advantageous position.®? To prevent such critical situations
(e.g. moral hazard and hoId—up93) market participants can try to acquire more
information to reduce their informational disadvantage.94 Furthermore, market
participants can try to negotiate contracts that prohibit myopic behavior and/or reward
an intended behavior in certain situations. However, these activities cause
transaction costs (including costs for information gathering and processing),
monitoring costs, and bonding costs.”® These costs will restrain market participants
from assessing all risks associated with a contract, in particular, regarding contracts
on credence goods such as financial products.®® Especially with respect to credence
goods, the product’s/service’s relevant characteristics can neither be fully assessed
before nor after the contract was entered.®’ Hence, the decision to enter into a

financial contract is rather a decision under ambiguity than a decision under risk.*®

Since private households commonly have an informational disadvantage compared
to other (professional) market participants®, the implications of new institutional
economics for households’ investment policy are twofold. First, if households have
less relevant information about the traded financial assets than their counterparts,
households will very likely suffer from trading losses on financial markets.'® Hence,

households’ informational disadvantages can at least partially explain why

stakeholders before and after an IPO or a mergers & acquisitions transaction (see e.g. Walker et al. (2011),
Oehler/Schalkowski/Wedlich (2015)) and the respective asymmetries and risks.

" See Oehler/Unser (2002) pp. 197 ff.

92 A possible consequence is a market failure caused by adverse selection (see Akerlof (1970)).

9 See Alchian/Woodward (1988).

% See Hagen et al. (2013), Oehler (2006a), (2012a), p. 4, (2012c), (2012d), (2017d), Oehler/Hofer/Wendt (2014),
Striinck et al. (2012), (2013).

% See Oehler/Herberger/Hofer/Wendt (2015).

% See Oehler (2012a), p. 4, (2012c), (2012d), Striinck et al. (2012), (2013). These costs and risks also arise on
everyday products markets (e.g., health, food and beverages, mobility, telecommunication, etc.; see Bauhus
et al. (2012), Oehler (2013a), (2014a), Oehler/Kenning (2013)).

7 See Oehler (2013c), (2013d), Oehler/Hoéfer/Wendt (2014).

% Oehler/Unser (2002), p. 199, Oehler/Herberger/Hofer/Wendt (2015).

% See Barber/Odean (2013), Oehler (2012a), p. 4, (2012c), (2012d), (2014b), Oehler/Kohlert (2009).

1% See Linnainmaa (2010) who shows that informed traders pick off the limit orders of less informed individual
investors resulting in a poor trading performance of the latter market participants.
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households on average underperform the market portfolio.”®" Second, if households
show a high degree of ambiguity aversion, it is plausible for them to solely invest in

the risk-free asset'®

, although, the neoclassical models, which treat investment
decisions as decisions under risk rather than under ambiguity, would predict that all
households should invest at least a small amount of their wealth in the market

portfolio'%3,104

2.3 Market Microstructure
The market microstructure theory comprises studies that analyze the impact of
market attributes on the price formation in asset markets.'® More specifically, market
microstructure approaches are used to evaluate — under consideration of market
participants’ information and decision processes — different institutional settings with
the aim to determine the institutional framework that enables market participants and

market operators to settle financial transactions as efficient as possible.'®

While the neoclassical literature assumes that markets operate without cost and
friction, it is the essence of market microstructure research to analyze trading costs
and market frictions.' In most cases, the research focuses on the organization of
stock exchanges, particularly regarding the traded objects, trading rules, and trading

199 or at least to

venue.'®® These variables are calibrated to maximize market liquidity
provide a necessary amount of liquidity that enables market participants to
immediately buy (sell) assets without high price premiums (discounts)."™ Market
liquidity is the most important feature of markets’ operative functionality, which is, in

turn, the necessary requirement for a market’s informational efficiency.'"

%" See Barber/Odean (2013) and Guiso/Sodini (2013), pp. 1471 ff. for an overview.

192 See Chen/Epstein (2002), Knox (2003).

' See Guiso/Sodini (2013), p. 1453, Merton, (1969), (1971), Oehler (2000a), (2000b).

"% This phenomenon is known as equity premium puzzle (see Mehra/Prescott (1985)).

%% See Easley/O’Hara (2003), p. 1023, see also O’Hara (1995), p. 1.

1% See O*Hara (1995), p. 153, Oehler (2001c).

%7 See Stoll (2003), p. 556.

'%8 See Oehler (1998b), p. 74, (2000d), (2001c), (2002), pp. 847 f.

109 Liquidity is understood “as the possibility to buy (or to sell) an asset immediately and anytime in large or small
quantities without any additional charge or price increase (or reduction)” Oehler/Heilmann/Lager (2001), p. 1.

"% See Theissen (1998), p. 56.

" See Oehler (2006c).
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From the perspective of households, transaction costs such as search and

participation costs''?

, the non-divisibility of the tradable assets, and funding
constraints on real-world financial markets do not provide a microstructure that allows
households to (precisely) establish a portfolio in the sense of a neoclassical market

portfolio™3. 114

The inexistence of the market portfolio as investment opportunity implies that
households may no longer uniformly invest in a similar portfolio of risky assets. As a
consequence, different households may allocate their wealth to different risky assets.
Applied to an analysis of households’ RRA (see RQ1 and RQ2), households’ actual
portfolio risk, i.e. their risk-taking, is more accurately measured by the return

variability than by the risky asset share of the portfolio’'°.

The existence of transaction costs also implies to consider households’ relative
participation costs in financial markets, i.e. to restrain portfolio analysis on the
households that are wealthy enough to efficiently invest in the assets of the

considered financial markets and to exclude the remaining households.

2.4 Financial Intermediation
Organized financial markets, e.g. stock exchanges, by themselves are financial
institutions that help to balance market participants’ supply and demand of financial
assets.’® Hence, stock exchanges are service providers whose service is the
intermediation between market participants who aim to close a financial contract.'"”
Due to stock exchanges’ imperfections, other intermediaries offer services that, e.g.,

increase the range of available financial contracts and/or provide services that are

112

y E.g. requirements regarding a minimum margin and fees for direct access to stock exchanges.

% Curcuru et al. (2010) and von Gaudecker (2015) use field data to show that most households’ portfolio can
hardly be seen as a clone of the market portfolio.
"4 See e.g. Vayanos/Wang (2003), pp. 1291 f. for an overview of these market imperfections.

'® Since not all assets in households’ portfolios are continuously traded on financial markets, an assessment of
these assets’ return variability is hardly possible due to lack of observable prices. In this case, the portfolios’
risky asset share is the only assessable risk-taking measure.

1% See Oehler (1998b), p. 73, (2000d), (2002) pp. 847 f., (2006c), (2012a) pp. 3 f., (2013b) pp. 16 ff., Theissen
(1998), p. 1.
"7 See Hartmann-Wendels et al. (2007), pp. 2 f.
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able to help market participants to reduce the costs associated with the initiation of a

financial contract.'®

In dependence of their services, financial intermediaries can be subdivided in

"9 and financial intermediaries in the

financial intermediaries in the narrow sense
broad sense'®.'?" Financial intermediaries in the narrow sense directly enter into
individual contracts with market participants. In these contracts, financial
intermediaries in the narrow sense may either be in the role of the financier or in the
role of the borrower. This means that if market participants rely on the services of a
financial intermediary in the narrow sense, the market participants do not enter into
contracts with each other. Instead, the contractual relationship between market
participants is replaced by contracts between the market participants and the
financial intermediary in the narrow sense. For the market participants, one key
advantage of entering into a contract with a financial intermediary is that they very
likely have more information about the financial intermediary than about another
market participant, which reduces the pre-contract informational asymmetry and the
risk of moral hazard after the conclusion of the contract.'®? Furthermore, the features
of the financial contracts are tailor-made for the market participants’ requirements.
This means that financial intermediaries in the narrow sense transform the duration,

nominal value, and credit risk of a financial contract for the market participants.'?®

Financial intermediaries in the broad sense support investors to enter into contracts
with each other, e.g., by providing advice or brokerage.'?* More specifically, financial
intermediaries in the broad sense usually provide services that help market
participants to find a counterparty whose objective fits their needs.'®® However, if

contract duration and nominal value do not exactly match both market participants’

"8 See Hartmann-Wendels et al. (2007), p. 19, Oehler (2006c¢), (2015b), Oehler/Horn/Wendt (2018a), (2018b).
Financial intermediaries in the narrow sense are, e.g., banks, central banks, insurance companies, reinsurer,
or venture capital funds (see Hartmann-Wendels et al. (2007), p. 3, Oehler (2006c).

20 Financial intermediaries in the broad sense are, e.g., credit brokers, stock brokers, insurance brokers, rating
agencies, and services that provide information regarding financial markets (see Hartmann-Wendels et al.
(2007), p. 3, Oehler (2006c).

2! See, also for the rest of the paragraph, Bitz/Stark (2008), pp. 4 ff., Hartmann-Wendels et al. (2007), p. 3,
Oehler (2004), (2005b), (2006c), Oehler/Horn/Wendt (2018a).

'22 See Greenbaum/Thakor (2007), p. 48.

'3 See Bitz/Stark (2008), pp. 2 ff., Hartmann-Wendels et al. (2007), pp. 13 ff., Oehler (1998b), p. 73; Oehler
(2000d), Oehler (2002), pp. 847 f., Oehler (2012a), pp. 3 f.

124 See, also for the rest of the paragraph, Bitz/Stark (2008), pp. 4 ff., Hartmann-Wendels et al. (2007), p. 3,
Oehler (2004), (2005b), (2006c), Oehler/Horn/Wendt (2018a).

12 See Oehler/Horn/Wendt (2018a) on the business models of financial intermediaries in the broad sense
enabled by the ongoing digitization.
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needs, they are in most cases not counterbalanced by financial intermediaries in the
broad sense. As a result of their services’ higher degree of standardization, financial
intermediaries in the broad sense usually offer their services for lower fees than

financial intermediaries in the narrow sense in a comparable domain.

As households do not have perfect financial market access, “financial intermediation
is the root institution in the savings-investment process”126. Financial intermediaries
such as banks and investment companies enable households to invest their savings
in risk-free and risky assets. Mutual funds provide households with the opportunity to
invest in a variety of stocks and bonds (and at a lower degree in real estate,
commodities and other articles of great value) even if households only have low

investable wealth.

Mutual funds can be subdivided in actively and passively managed mutual funds.'?’
Passively managed mutual funds are index-linked and try to replicate the
development of the index as accurate as possible.'?® Passively managed mutual

funds are either Exchange Traded Funds (ETFs) or Index Mutual Funds. '

Managers of actively managed mutual funds aim at outperforming a self-selected
benchmark (in most cases an equity or bond market index) by applying market timing
and stock selection/weighting strategies.”™ The investment companies charge a fee
for offering the (actively or passively managed) investment services. This fee is
collected by reducing the value of the mutual fund by the amount of the previously
communicated service fee. Elton/Gruber (2013) show that managers of actively
managed funds are on average not skilled enough™' to realize an investment
performance that compensates their higher service fees and that index funds should,
therefore, be the investors’ choice.”™? As a consequence, this thesis focuses on

investments of households in passively managed funds, which reflects the

126 Gorton/Winton (2003), p. 434.

127 See Boldin/Cici (2010).

128 See Boldin/Cici (2010).

129 5ee Bhattacharya et al. (2017).

130 See Admati et al. (1986), Daniel et al. (1997), Kacperczyk et al. (2014), Stark (2018), Wermers (2000).

31 Oehler/Wendt (2007) show that, additionally, governance conflicts of fund managers may hamper mutual
funds’ performance.

32 See Elton/Gruber (2013) pp. 1038 ff. Numerous studies on fund performance, furthermore, show that funds
which temporarily outperform their benchmark show no performance persistence (see Barras et al. (2010),
Brown/Goetzmann (1995), Busse et al. (2010), Carhart (1997), Carhart et al. (2002), Cremers/Petajisto
(2009), Elton et al. (1996), Fama/French (2010), Goetzmann/Ibbotson (1994), Grinblatt/Titman (1992),
Hendricks et al. (1993), Jensen (1968), Lehmann/Modest (1987), Malkiel (1995), (2013),
Oehler/Hofer/Horn/Wendt (2018), Wagner/Winter (2013)).
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widespread suggestion for households “to buy a broad-based index fund that bought

and held all the [assets] in the market and that charged very low expenses”'*,

4 are financial intermediaries that should

Financial advisers and robo-advisers™
support households’ portfolio choice.”®® These intermediaries’ service consists at
least of providing information about (a preselected set of) financial products’
(expected) risk and return (including all costs/fees) and the availability of the invested
wealth. Some intermediaries additionally (implicitly or explicitly) provide advice
regarding the suitability of a financial product (or a set of financial products) to fulfill a
household’s (specific) financial needs."® Besides the ongoing debate about ways to
improve the quality of financial advice and the provided information to better fit

households’ individual needs'’

, it particularly remains questionable whether portfolio
management services ' which rebalance households’ portfolios — comparable to the

market timing services of active fund managers — are beneficial for households.'

2.5 Behavioral Finance and Economics
While models and approaches in research on financial intermediation, market
microstructure, and new institutional economics rather concentrate on the extent of
information that market participants can access and on how more and easier
accessible information increase market efficiency, behavioral finance and economics
builds up on these approaches and focuses on market participants’ behavior
regarding information gathering, perceiving, and processing.'®® In contrast to the

assumptions of the neoclassical paradigm, behavioral finance and economics is not

133 Malkiel (2003), p. 4.

3% Robo-advisers are an automated investment service that helps investors to establish a portfolio of stocks and
bonds under consideration of the investors’ perceived risk tolerance. Thereafter, robo-advisers rebalance this
portfolio to offset the variations induced by asset price movements in order to keep the portfolio’s ratio of
stocks and bonds constant over time (see Oehler (2015b), Oehler/Horn/Wendt (2016d)).

3% See Oehler (2015b), p. 28, Oehler/Horn/Wendt (2018a).

136 See Oehler (2015b), Oehler/Horn/Wendt (2016c), (2017b).

37 Studies on the quality of financial advice and the provided information regarding financial services both in the
analog and digital world usually show that the quality is in need of improvement (see Foerster et al. (2017),
Oehler (2004), (2005c), (2006b), (2011), (2012a), (2012b), (2012c), (2012d), (2012f), (2013a), (2013b),
(2013c), (2013d), (2014b), (2014c), (2015a), (2015b), (2015c), (2015¢e), (2016b), (2016c), (2016d), (2017a),
(2017c), (2017e), (2018) Oehler/Hofer/Wendt (2013), (2014), Oehler/HornWendt (2016b), (2016c), (2017b),
(2017c), Oehler/Kohlert (2009), Oehler/Wendt, (2017)).

38 Due to the focus on passively managed funds, social trading platforms, which also provide a portfolio
management service, are not considered in the following analysis. For a performance analysis of social
trading certificates see Oehler/Horn/Wendt (2016a).

"% See RQ4.

%0 See Oehler (1995) pp. 57 ff., Oehler (2000a), Oehler (2005a), Oehler (2006b), Oehler/Herberger/Hofer/Wendt
(2015).
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based on the concept of frictionless markets and market participants’ full
rationality.’*' Instead, market participants are assumed to act bounded rationally.'*?
The concept of bounded rationality accounts for market participants’ limited cognitive
capacity and the necessity to use heuristics and rules of thumb which — although,
market participants probably wish to act fully rationally — lead to so-called
“‘anomalies”, “irrationalities”, or “biases”, i.e., decisions of market participants
observed in practice that diverge from the decisions predicted by the neoclassical
expected utility framework."*® The implication for the price determination in (financial)
markets is that “[m]arkets are not efficient in the sense that prices equal values in

them.”144

However, market participants’ “irrationalities” not only hamper efficient price
determination but also the participants’ financial outcomes'*®, which makes markets
“efficient in the sense that they are hard to beat’'*®. One (costly) key symptom of
households’ “irrationalities” is excessive trading.™” To minimize the negative impact
of excessive trading most academics and practitioners suggest that households

pursue a simple buy-and-hold strategy.’*®

Nevertheless, the divergences between market participants’ actual investment
decisions and the decisions predicted by expected utility theory motivated research in
the field of behavioral finance to focus on the development of new decision
frameworks that better match the observed behavior of market participants than the

neoclassical models.'*®

Out of these frameworks, the prospect theory by
Kahneman/Tversky (1979) is considered as the most successful at capturing market
participants’ observed behavior and, therefore, most promising for financial

applications.™°

"1 See De Bondt et al. (2008).

%2 See Simon (1955), (1956), Oehler (2004), (2011), (2012d), Oehler/Reisch (2008), Reisch/Oehler (2009).

3 Eor an overview see Oehler (1992), (1995), (2013c), Shiller (1999).

%4 Statman (2017), p. 4. See also Shiller (2003), (2014).

%% See Barber et al. (2009), Barber/Odean (2013), p. 1539, French (2008).

%6 Statman (2017), p. 4.

7 See Barber/Odean (2000).

%8 See e.g. French (2008), Dayanandan/Lam (2015), von Gaudecker (2015).

% This research also relies on insights of other fields such as neuroeconomics and psychology, e.g. to link
market participants’ behavior with their personality (see Oehler/Wedlich (2018), Oehler/Wedlich/\Wendt/Horn
(2016), Oehler/Wendt/Wedlich/Horn (2018), Wedlich (2017) and the therein cited literature).

150 See Barberis/Thaler (2003), p. 1069, Shiller (1999), Thaler (1980).
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2.5.1 Prospect Theory
The aim of the prospect theory is to capture decision makers’ attitudes to gambles. "’
Hence, the prospect theory does not have a normative but a descriptive aspiration.'?
Kahneman/Tversky (1979) derive the following stylized facts about decision makers’

preferences in the context of decision making.153

First, the decision maker’s utility is derived from changes in wealth relative to a
reference point (i.e., gains and losses), rather than levels of wealth, as in the
neoclassical paradigm. Second, as illustrated in Figure 1, the value function that
describes the transfer of gains and losses into utility has a kink at the origin and is
concave for losses (implying that decision makers would act like they were risk-
seeking) and convex for gains (implying risk-aversion). Hence, losses more heavily
impact the decision maker’s utility than gains of the same amount (this phenomenon,
which is not existent in a neoclassical setting, is also referred to as loss aversion'*).
Third, decision makers overestimate the probability of occurrence of very seldom
alternatives and underestimate the probability of occurrence of very likely alternatives
(see Figure 2). Such a skewed probability weighting function does not exist in a
neoclassical framework because of the assumption that all decision makers act fully
rationally and, as a consequence, accurately assess all scenarios’ probabilities of

occurrence of a decision.

%1 See Barberis/Thaler (2003), p. 1069.

%2 5ee Kahneman/Tversky (1979).

153 See also Thaler (2016), Oehler (1995), pp. 40 ff., Rengifo et al. (2014), pp. 442 ff.
1% See Benartzi/Thaler (1995), Oehler (2001b).
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Figure 1: Value Function of Prospect Theory (Source: Kahneman/Tversky (1979), p.
279)
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Figure 2: Probability Weighting Function of Prospect Theory (Source:
Kahneman/Tversky (1979), p. 283)

The prospect theory’s stylized facts about decision makers’ preferences have crucial
implications for households’ financial decision making. The value function’s definition
over gains and losses reflects households’ behavior of not evaluating a financial
transaction along with all current financial assets and their future cash flows but of
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rather separately evaluating each transaction one at a time."® This means it is very
unlikely for households to perceive all their assets as constituents of one single
portfolio. Instead, households more likely perceive their assets as individual
investments, while probably pooling some similar investments (e.g., of one asset
category) in one portfolio. Furthermore, if gains and losses impact households’ utility
in a nonlinear way, households may — because of their loss aversion — choose to not

invest in risky assets at all.’*®

2.5.2 Mental Accounting
Decision makers’ individual evaluation of each transaction (i.e., separately from the
majority of other assets and transactions) as implied by prospect theory is the
underlying feature of decision makers’ so-called mental accounting.”® “Mental
accounting is the set of cognitive operations used by individuals and households to
organize, evaluate, and keep track of financial activities.”’®® Mental accounting
incorporates three key components regarding households’ financial decision
making.”® First, households do both ex-ante and ex-post cost-benefit analyses of
their financial decisions. Second, households assign sources and uses of funds to
specific mental accounts or portfolios. Third, different mental accounts are evaluated
in different frequencies. Due to the kink of households’ utility function a loss in one
mental account can not necessarily be substituted by a gain in another account'®,

which is a violation of the economic notion of fungibility. '’

Shefrin/Thaler (1988) provide indications that households’ financial decisions reflect a
behavior as predicted by mental accounting theory. By dividing households’ wealth in
the three mental accounts current spendable income, current assets, and future

income Shefrin/Thaler (1988) show that households are much more likely to spend a

1%% See Thaler (1999).

1% See Barberis et al. (2006), Benartzi/Thaler (1995), Dimmock/Kouwenberg (2010), Siegel/Thaler (1997). One
further implication of the prospect theory’s utility function for households which invest in risky assets is these
households’ disposition to sell assets with book profits and hold assets with book losses (“Disposition Effect”,
see Shefrin/Statman (1985), Heilmann et al. (2001), Oehler (1991), (1999), pp. 72 ff,
Oehler/Heilmann/Lager/Oberlander (2003). However, this effect plays a minor role if households solely pursue
a buy-and-hold strategy.

%7 See Thaler (1985). Shiller (1999) uses the term mental compartments synonymously.

%8 Thaler (1999), p. 183.

199 See Thaler (1999).

180 See also Hirshleifer (2015), Oehler (1995), p. 34.

187 See Levin (1998), Thaler (1990).
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dollar from their spendable income account than from their future income account
which consists of retirement savings. The latter finding indicates that households are
hardly willing to transfer wealth from one mental account to another, even though the

households’ total wealth would stay the same.

2.5.3 Home Bias
Despite the neoclassical framework predicting that households invest in the market
portfolio, empirical evidence shows that households’ actual portfolios are home-
biased, i.e., households hold a smaller percentage of foreign assets than suggested
by neoclassical portfolio theory.'®* However, the role of households’ home bias has
become less important over time. While early studies have shown that home-biased
households refrain from substantially enhancing their risk-return position'®® more
recent studies report stronger correlations between different countries’ stock'®* and

165

bond markets ™ which decrease — although not disperse — the benefits from

international diversification.'®®

Households’ home-biased investment decisions are explained by households’

(assumed or perceived) superior information and knowledge about domestic, in

169

particular local'®’, firms'®, households’ optimism regarding domestic firms'®®, and

higher transaction costs for investments in foreign assets compared to investments in
domestic assets'’®."" However, due to the digitization and increased market

integration within the last two decades, transaction cost can hardly serve as main

%2 See French/Poterba (1991), Jeske (2001), Lewis (1999), Oehler (2001a), (2002), pp. 865 f.,
Oehler/Rummer/Walker/Wendt (2007), Oehler/Rummer/Wendt (2008), Tesar/Werner (1992), (1994), (1995),
von Nitzsch/Stotz (2006). For an overview about the equity home bias phenomenon see Cooper et al. (2012).

163 See Bekaert/Harvey (2000), Errunza (1977), Errunza et al. (1999), Grubel (1968), Levy/Sarnat (1970), Solnik
(1974).

164 See Baele/Inghelbrecht (2009), Bekaert et al. (2009), Christoffersen et al. (2012), Eiling/Gerard (2015).

'%% See Barr/Priestly (2004), limanen (1995), Lamedica/Reno (2007).

106 A possible explanation for this phenomenon is firms’ increasing degree of internationalization (see
Oehler/Wendt (2016a), Oehler/Wendt/Horn (2016), (2017)).

'%” See Baltzer et al. (2015).

'8 See Brennan/Cao (1997), Gehring (1993), Oehler/Rummer/Walker/Wendt (2007), Oehler/Rummer/Wendt
(2008).

'%% See Shiller et al. (1991), French/Poterba (1991).

"% See Chan et al. (2005), Dahlquist et al. (2003), Giannetti/Koskinen (2003), Rowland (1999).

" For a detailed overview of potential causes of home bias see, e.g., Oehler/Rummer/Walker/Wendt (2007),
Oehler/Rummer/Wendt (2008), Graham et al. (2009). See Bekaert at al. (2017) for additional explanatory
factors such as access to financial advice, education, financial literacy, and the fraction of foreign-born
population in the investor’s neighborhood.
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explanation.172 Hence, households’ home-biased portfolios can rather be seen as a
symptom of households’ (over)optimism regarding the quality of their information
about domestic firms and their future success. Nevertheless, an analysis of
households’ portfolio choice has to consider home bias due to its impact on portfolio

choice.

72 See Coen (2001), Cooper/Kaplanis (1994), French/Poterba (1991), Tesar/Werner (1992), (1994), (1995).
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3 Determinants of Households’ Investment Decisions

The determinants of an individual’s investment decisions can be subdivided in
personal factors and factors of the individual’s environment.”® Personal factors
include an individual’'s personal disposition and personal situation. The personal
disposition comprises e.g. the individual’s purpose of investing, personal information,
and risk attitude. The personal situation subsumes e.g. the individual's age, gender,
qualifications, income, and wealth. Factors of the individual’s environment are all
external factors that either directly influence the individual or that concern the
individual’s social surrounding such as family and friends. The impact of the factors of
an individual’'s environment is consequently interrelated to the individual's personal
factors."™ Since the individual’'s environment is subject to constant change (and
therefore also hardly measurable) the personal factors are usually considered as

175

being more significant determinants *>, which is why this thesis focuses on the

personal factors.

Applying the determinants of individuals’ investment decisions on a household
finance level requires the widespread assumption that one household member is
mainly responsible for her household’s finances. This household member is often
referred to as the household’s finance responsible or financial knowledgeable person
(FKP).""®

3.1 Personal Disposition

3.1.1 Purpose of Investing
Households engage in investments because they are driven by their individual
motives.””” Synonymously with motives, the term needs is used in this context as
well.'® Motives can be subdivided in two categories, primary and secondary

motives."”® Primary motives are innate and biologically necessary to keep a person

'3 See Oehler (1995), p. 68, see also Wedlich (2017), pp. 39 ff.

4 E.g. when the individual’s income decreases because she loses her job due to an economic downturn.
7% See, e.g. Kaustia/Luotonen (2016).

'7® See Kaustia/Luotonen (2016).

"7 See Oehler (1995), pp. 87 ff., SpieR (2005), pp. 58 f.

'8 See e.g., SpieR (2005), p. 58.

"7 See Oehler (1995), pp. 88 ff., SpieR (2005), p. 59.
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alive.®° Secondary motives are learned and connected to the satisfaction of primary
needs, e.g. earning money to buy food as secondary motive to satisfy the primary

motive of preventing to stave death.'’

The secondary motives of households’
investment decisions can be assigned to three main groups of motives: consumption,
precaution, speculation.182 The consumption-motive covers all investments that aim
at realizing a future consumption such as a holiday trip, car or other vehicles,
electronic appliances, etc. The precaution-motive comprises all investments that help
to reduce the financial impact of future dangers and financial risk like health, liability,
and disability insurances, liquidity provisions, and retirement savings/provisions.183
The speculation-motive subsumes investments that aim to fulfill households’ need to
increase wealth and/or future income. Households’ investment decisions regarding
risky investments consequently are by and large associated with the speculation-

motive. '8

Aims, or synonymously goals, are considered as concretions of motives.'
Households’ investment aims can be summarized as profitability, safety, and
liquidity.'® Additional aims are ecological and social responsibility.’®” The findings of
Shefrin/Thaler (1988) show that households’ mental accounts are commonly
dedicated to a certain investment goal. While the latter link is not acknowledged in
mean-variance portfolio theory, it is central in the Behavioral Portfolio Theory (BPT)
and, hence, the key reason to analyze households’ speculation-portfolio in this
thesis.'®®

180 5ee Oehler (1995), p. 88, Spief (2005), p. 59.

'81 See Oehler (1995), p. 88, Spief (2005), p. 59.

'82 5ee Oehler (1995), pp. 88 ff.

183 See Oehler (1995), pp. 88 ff., Oehler/Horn/Wendt/Reisch/Walker (2018).

'8 |nvestments in risky assets for the purpose of income hedging (see, e.g., Bonaparte et al. (2014)) may partially
satisfy both the precaution- and the speculation-motive. However, survey results are in favor of a dominant
role of the speculation-motive when households decide to participate in risky assets (see Oehler (1995), p.
92).

'8% See Oehler (1995), p. 99.

186 See Oehler (1995), p. 100, Wedlich (2017) p. 47.

'87 See Oehler (2013b), (2014b), Oehler/Horn/Wendt (2018c), Oehler/Wendt (2016b), Statman (2014).

'88 See, Shefrin/Statman (2000), Das et al. (2010), Statman (2014) and Section 4.1.3.
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3.1.2 Personal Information / Financial Literacy / Financial Advice

1'® and internal

The FKP’s personal information comprises a combination of externa
information. Internal information is driven by the FKP’s experiences and knowledge

about financial investments. '

The emergence of the internet and the ongoing digitization has strongly increased
the amount of information reachable for households."" Furthermore, the number of
investable financial products has surged.'®? Due to the complexity of financial
products and investment decisions, a certain level of financial knowledge and
understanding is required for households to benefit from the reachable information'®,
i.e., households have to have a sufficient level of financial literacy to process the

information expedient for their financial decision®*.

Financial literacy can be defined as “the ability to use knowledge and skills to
manage one’s financial resources effectively for lifetime financial security”'®.
Although this definition already includes the application of one’s own knowledge to
the real-world investment process, studies on financial literacy commonly use
households’ answers on theoretical questions about the functioning of financial
products, their basic consequences, the necessary numeracy skills, and the
knowledge of basic financial concepts such as diversification to measure financial
literacy.'® Most of these studies state that investors with higher financial literacy
show a more preferable financial behavior, e.g., establishing financial plans for

97 paying lower fees for financial services'®®, or

paying lower interest rates for borrowed money'®°.

retirement and wealth accumulation

'8 External information are e.g. macroeconomic data and expectations like unemployment and inflation rates as
well as information on issuing companies of first-order financial titles such as balance sheet data (see Oehler
(1995), pp. 70 ff.).

%0 See Oehler (1995), p. 94. Like the process of gathering, perceiving, and processing external information the
process regarding the transformation of experiences and knowledge into internal information is also influenced
by individuals’ selective perception and heuristics.

91 See Oehler/Horn/Wendt/Reisch/Walker (2018).

192 See Balasubramnian/Brisker (2016).

'3 See Braunstein/Welch (2002), Micklitz/Oehler (2006), Oehler/Werner (2008).

"% See Aubram et al. (2016), Wang (2013).

198 Hastings et al. (2013), p. 349.

See, e.g., Deuflhard et al. (2015), Lusardi (2015), van Rooij (2012). Exceptions that also include the
implementation of financial decisions are Aubram et al. (2016), Bernheim et al. (2001), Deepak et al. (2015),
Dixon (2006), Oehler/Horn/Wendt/Reisch/Walker (2018), Oehler/Werner (2008), Xiao/O’Neill (2016).

97 See Meyll et al. (2018), van Rooij et al. (2012).

'%8 See Choi et al. (2011).

1% See Lusardi/Tufano (2015).
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Nevertheless, Hastings et al. (2013) conclude that most studies in the field of
financial literacy are inappropriate to draw the conclusion that financial literacy
improves financial behavior and outcomes, since these studies do not prove causal
inference. Findings of Meyll et al. (2018) and von Gaudecker (2015), furthermore,
indicate that households do not necessarily have to be financially literate by
themselves but instead can rely on financial advisers or the expertise of private

contacts to achieve reasonable financial outcomes.

If households, however, follow the suggestion of academics and financial advisers to
solely invest in passively managed index funds, personal information plays a
subordinate role since private household are not likely to have personal information
exceeding the broadly available information that is already considered in market
prices. Hence, in the context of this thesis’s research questions, it is more important
whether households’ financial literacy or their access to financial advice (proxied by
households’ financial wealth as precondition and catalyst of financial advice®®)
influence households’ portfolio choice. Previous findings suggest that portfolios of

201

households with higher financial literacy are more likely to include stocks“"" and to be

more efficiently diversified®®?.

3.1.3 Risk Attitude

3.1.3.1 Definition
Households’ risk attitude is considered as the most important determinant in both
theoretical asset pricing models and households’ portfolio choice.?®® In this thesis,
households’ risk attitude (the degree of risk aversion) is defined in dependence of

204 1f households face the investment decision to allocate

households’ utility function.
their wealth in a market portfolio and a risk-free asset, households’ risk attitude

determines the amount or percentage of wealth that the households invest in each

20 5ee Hackethal et al. (2012).

201 5ee van Rooij et al. (2011).

202 566 Graham et al. (2009), von Gaudecker (2015).

203 5eg, e.g., Cohn et al. (1975), Dorn/Huberman (2005).

204 According to Bitz (1984) this is the definition of risk attitude in the broader sense. Risk attitude in the narrow
sense is defined solely in dependence of a risk preference function. The definition of risk attitude in the
broader sense always also captures the risk preference function although it is not necessarily possible to
isolate the influence of the risk preference function on the utility function (see also Oehler (1995), pp. 104 ff.,
Oehler (1998)).
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asset.?®® In investment decisions like this, households with a higher degree of risk
aversion will put a lower amount/percentage of money in the market portfolio and
households with a lower degree of risk aversion will put a higher amount/percentage

of money in the market portfolio, ceteris paribus.%®

However, studies in behavioral finance have shown that households’ financial
portfolio choices do not exactly reflect households’ self-perceived financial risk
attitude — as neoclassical models assume — although, the financial risk actually taken
by households is significantly correlated with households’ risk attitude.?” As a
consequence, this thesis follows Nosic/Weber (2010), Oehler/Horn/Wedlich (2017),
and Oehler/Wedlich (2018) and employs two measures of risk attitude, one
subjective question to measure households’ self-assessed risk attitude and
households’ portfolio data to measure the relative risk aversion as defined by Arrow
(1965) and Pratt (1964).

3.1.3.2 Measurement

3.1.3.2.1 Subjective Question
Investors’ self-assessed risk attitude is commonly measured by a question that
respondents answer on a Likert-Scale. Studies that analyze individuals’ risk attitude
in multiple domains regularly employ a question asking about an individual’s general
willingness to take risks (“How willing are you to take risks, in general?”).208 However,
a comparative study regarding the predictive power of risk measures in different
domains by Dohmen et al. (2011) shows that a “domain-specific risk question is the

best predictor?® for actual risk-taking behavior.?'"°

Consequently, studies in the field of finance frequently use the domain-specific

question “Which of the following statements comes closest to the amount of financial

205 5ee Arrow (1965), Pratt (1964).

%6 5ee Nosic/Weber (2010).

27 gee Beauchamp et al. (2017), Dohmen et al. (2011), Halko et al. (2012), Kaustia/Luotonen (2016). Marinelli et
al. (2017) analyze the factors that determine the gap between investors’ self-perceived financial risk attitude
and their actual financial risk. They find that investors with low financial literacy, high income, and no children
show a higher gap between self-perceived risk attitude and actual financial risk.

208 5eg, e.g., Dohmen et al. (2011).

299 Dohmen et al. (2011), p. 541.

210 see also Beauchamp et al. (2017), Bertraut (1998), Guiso/Sodini (2013), Halko et al. (2012), Kaustia/Luotonen
(2016), Puri/Robinson (2007).
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risk that you/your household are/is wiling to take when you save or make
investments?” with the following four answers: “Take substantial financial risks

expecting to earn substantial returns;” “Take above average financial risks expecting

M

to earn above average returns;” “Take average financial risks expecting to earn

” o«

average returns;” “Not willing to take any financial risks;”.

Other methods, such as lottery designs, do not provide further explanatory power
regarding the respondents’ risk-taking in the presence of the domain-specific
question.?'" In addition, Kaustia/Luotonen (2016) find that much of the allegedly
predictive power ascribed to other characteristics of respondents such as sociability,
cognitive skills, health, and height is already captured by respondents’ self-assessed
risk attitude regarding the financial domain, while factors such as gender, age,
income, and wealth still have significant influence on respondents’ financial risk-
taking behavior.?'? Additionally, Chatterjee et al. (2017) find that households’ goal-

based savings behavior is positively associated with risk-tolerance.

3.1.3.2.2 Arrow-Pratt-Measures
Pratt (1964) and Arrow (1965) simultaneously developed the concepts of absolute
and relative risk aversion to measure risk attitude. These concepts put a household’s

financial risk-taking in direct relation to its wealth.?'®

The focus of absolute risk aversion (ARA) is on the relation between the amount of
money a household invests in risky assets and the household’s wealth. If the
household increases the amount of money invested in risky assets when the
household gets wealthier, the household shows decreasing ARA. If the investments
in risky asset are not adapted to varying wealth, the household has a constant ARA.
Increasing ARA denotes the behavior to divest risky investments with rising wealth.
Due to the general agreement that households’ ARA is decreasing®'?, this thesis
does not further examine this measure but, instead, focuses on households' relative

risk aversion (RRA).

21" See Halko et al. (2012).

%12 50 Kaustia/Luotonen (2016).

213 5ee Cohn et al. (1975), Oehler (1995), pp. 105 ff., Oehler (1998).

21 See Guiso/Sodini (2013), p. 1433, Oehler (1995), p. 108, Oehler (1998).
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RRA deals with the relation between a household’s wealth and the percentage of
wealth the household invests in risky assets. If a household increases the percentage
of risky assets in its portfolio with rising wealth, the household shows decreasing
RRA. If a household keeps the risky asset share of its portfolio constant while the
household’s wealth varies, the household shows constant RRA. If a household
decreases the percentage of risky assets in its portfolio with rising wealth, the

household shows increasing RRA.%"®

The distinction between risk-free and risky assets, initially, might be perceived as
puzzling since a literally risk-free asset does not exist in real-world financial markets.
In this sense, Cohn et al. (1975) suggest to define those assets as risk-free whose
provided stream of benefits is regarded as free of relevant uncertainty by the
household when deciding on its portfolio. This thesis follows this approach. Hence,
the necessary classification of the analyzed asset classes in risky and risk-free

assets requires a case-sensitive assessment in the context of the research question.

Moreover, the distinction between risk-free and risky assets traces back to the Tobin-
Separation. Due to the inexistence of the market portfolio as investment opportunity
for households, households’ actual financial risk-taking may be more accurately

assessed by the portfolios’ return variability than by the portfolios’ risky asset share.

Besides the classification of the asset classes’ riskiness, the wealth measure is a
frequently discussed topic due to necessary assumptions on how to proxy for the
relevant wealth measure.?'® Paya/Wang (2016) find evidence for each type of RRA in
the cross section of one dataset depending on the wealth measure they use. This
finding indicates that different approaches to measure households’ wealth might be
one explanation for the ambiguous findings regarding households’ RRA.?'" While
Pratt (1964), Arrow (1971), and Siegel/Hoban Jr. (1982) find evidence for increasing
relative risk aversion, findings of Friend/Blume (1975), Brunnermeier/Nagel (2008),
and Chiappori/Paiella (2011) indicate constant RRA, whereas the analyses of Cohn
et al. (1975), Morin/Suarez (1983), Riley/Chow (1992), Oehler (1998), Calvet/Sodini
(2014), and Oehler/Horn/Wedlich (2017) favor decreasing RRA.

%15 See Cohn et al. (1975), Oehler (1995), pp. 105 ff., Oehler (1998).
215 See Guiso/Sodini (2013), p.1430, Siegel/Hoban Jr. (1991).
217 See also Siegel/Hoban Jr. (1991).
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However, the measures ARA and RRA are just the outcome of households’ portfolio
choice.?'® Since households’ portfolio choice is influenced by their limited cognitive
capacity and the necessity to use heuristics and rules of thumb (see Section 2.5), it is
doubtful that households’ portfolio choice exactly reflects households’ risk attitude.?'
Nosic/Weber (2010) formulate the financial risk taken by households as a function of
households’ risk attitude, the perceived return of the investment, and households’
financial risk perception. This thesis follows this line of argument and handles
households’ ARA and RRA as outcomes of the portfolio choice, while households’
risk attitude measured with the subjective question from Section 3.1.3.2.1 is

considered as determinant for households’ portfolio choice.

3.2 Personal Situation

3.2.1 Gender
Recent studies using experimental settings, field data, and surveys frequently
observe a statistically and economically significant link between investors’ gender
and investment policy??°. Regarding the initial decision on which asset classes to
include in the portfolio, Sunden/Surette (1998) show that men are more likely to use
stock investments in their retirement saving plans than women. Kaustia/Luotonen
(2016) find further support for this gender effect by analyzing investments of
households included in the Survey of Health, Aging and Retirement in Europe
(SHARE). According to their analysis, even among households which are both
wealthy and highly educated, portfolios of male FKPs are four percentage points

more likely to include stocks than portfolios of female FKPs.?'

Studies analyzing the asset class weights of broker accounts, retirement savings
plans, and household portfolios show that among those who decided to invest in

stocks, men allocate a higher percentage of their portfolio in stocks than women.?

218 5ee Oehler/Horn/Wedlich (2017).

219 This could only be the case if households would be clones of the homo economicus.

220 5ee Section 1.1 for the stylized process.

221 5ee Kaustia/Luotonen (2016).

222 5ee Agnew et al. (2003), Barber/Odean (2001), Dwyer et al. (2002), Halko et al. (2012).
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However, men do not show better market timing or stock selection skills than

women?®?, but trade more excessively.?**

Moreover, investors’ overconfidence?”® and risk attitude are mediators of the
influence of investors’ gender on their portfolio choice. Since overconfident investors
overestimate their future returns from risky investments, more overconfident investors
hold riskier portfolios than less overconfident investors.??®® Due to the latter relation,
males’ higher overconfidence in the financial domain helps to explain why men hold

2 and surveys®®,

riskier portfolios than women.??” Furthermore, in experiments
women show a higher degree of risk aversion (mostly assessed by the measures
described in Section 3.1.3.2) than men.?®® Although investors’ risk attitude and
degree of overconfidence capture a considerable amount of the original gender
effect’s influence, investors’ gender is still a significant explanatory factor regarding

households’ portfolio choice in the presence of other personal factors.?"

3.2.2 Wealth and Income
Households have two main (financial) resources, tangible wealth and human
capital.?®?> Human capital is, from an economic point of view, determined by an
individual’s ability to earn labor income. Hence, human capital is equal to the value of

the discounted cash flows from future labor income.?** However, human capital is not

234

tradable“™, or usable as collateral, which is why human capital can only be converted

to tangible wealth as savings over the life cycle.?®

223 5ee Barber/Odean (2001).

24 gee Agnew et al. (2003), Barber/Odean (2001), (2013), Choi et al. (2002), Dorn/Huberman (2005), Mitchell et
al. (2006).

% In this context, overconfidence means that investors overestimate the precision of their personal information
on the financial assets (see Odean (1998)).

22 56e Odean (1998).

227 5ee Barber/Odean (2001).

28 50e Barsky et al. (1997), Bollen/Posavac (2018), Oehler/Horn/Wedlich (2017), Powell/Ansic (1997).

229 5ee Booth/Katic (2013), Dohmen et al. (2011), Guiso/Paiella (2008), Hartog et al. (2002).

230 5ee also the reviews of Croson/Gneezy (2009) and Eckel/Grossman (2008).

231 See Kaustia/Luotonen (2016).

232 5ee Guiso/Sodini (2013), p. 1403, Oehler (1995), p. 115.

233 \Within this thesis, pension payments from the governmental pension system and private pension plans are

also considered as labor income.

Possible exceptions are whole life insurances and private pension plans with the possibility to receive a one-off

payment instead of lifelong pension payments.

235 See Campbell (2006), Guiso/Sodini (2013), p. 1403.

234
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While households’ tangible wealth is principally fairly assessable by the market
values of the respective assets, the value of the human capital underlies too many
hardly predictable influences to be accurately assessable for both, households and
researchers.?® Instead, households’ monthly income (which also captures income
from pension payments) is commonly used as household-specific characteristic to

proxy differences in households’ human capital.?*” This thesis follows this approach.

Households’ income and tangible wealth have been frequently included as
determinants in studies that focus on at least one decision of households’ investment
policy, i.e. the selection of the included asset classes and/or the asset class weights.
Regarding the initial decision on which asset classes to include in the portfolio,
households with a higher monthly income are more likely to participate in stock
markets.?®® Because of market entry barriers such as fixed participation costs®**,
households’ tangible wealth is positively correlated with the participation rate of

households in stock markets and other risky assets such as real estate.?*°

Furthermore, households with higher income on average establish portfolios with
higher weight on the risky asset classes.?*’ Findings on the relation between
households’ tangible wealth and the risky asset share of their portfolio are rather
ambiguous.?*?> Empirical analyses reveal evidence of all kinds of possible relations:

t*** and decreasing®*® proportions of the risky asset share with

increasing®®, constan
rising tangible wealth. Using the dataset of the US Survey of Income and Program
Participation Riley/Chow (1992) find that the portfolio share of bonds tends to fall with
both rising income and wealth, whereas real estate exhibits no clear pattern, and
portfolio shares of stocks increase. The mixed findings of those analyses can be
explained by various reasons.?*® First, the studies employ heterogeneous measures

for households’ tangible wealth. Second, some studies include human capital while

23 5ee Guiso/Sodini (2013), p. 1403.

%7 gee, e.g., Calvet et al. (2007), (2009b), Hackethal et al. (2012), Kaustia/Luotonen (2016), von Gaudecker
(2015).

238 See Haliassos/Bertaut (1995), Mankiw/Zeldes (1991), Kaustia/Luotonen (2016), Laurinaityte (2018).

239 See Campbell (2006), Vissing-Jorgensen (2002), (2004).

240 see Bilias et al. (2010), Calvet et al. (2007), Campbell (2006), Haliassos/Bertaut (1995), Kaustia/Luotonen
(2016).

241 See Calvet et al. (2007), Calvet/Sodini (2014), Laurinaityte (2018).

242 506 Guiso/Sodini (2013), p. 1433.

243 5ee Calvet/Sodini (2014), Cohn et al. (1975), Morin/Suarez (1983), Oehler (1998), Riley/Chow (1992).

24 5ee Brunnermeier/Nagel (2008), Chiappori/Paiella (2011), Friend/Blume (1975).

245 5ee Arrow (1971), Pratt (1964), and Siegel/Hoban Jr. (1982).

26 5ee Paya/Wang (2016).
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other studies do not. Third, conditional on including human capital, estimation
problems associated with the inclusion of human capital. Additionally, households
may not adapt the weights of the risky asset classes in their portfolio uniformly in

response of wealth changes.

In general, the extent of households’ portfolio rebalancing strongly relies on the
account that includes the risky assets. While households suffer from excessive
trading in their brokerage accounts®*’, households also show strong inertia in their
pension accounts®®. Nevertheless, households with higher income and tangible
wealth are assumed to suffer less from inertia in financial risk-taking and from a
disposition effect, i.e. holding losing and selling winning stocks.?*° Since, however,
the vast majority of households is not able to outperform the market by using active

trading strategies,*°

it is of interest whether households’ capabilities of composing an
efficient portfolio for a buy-and-hold strategy depend on households’ income and/or

wealth (see RQ3).

3.2.3 Age
Empirical studies provide evidence that households’ willingness to take financial risks
depends on the age of the households’ financial decision maker. Yet, results on this
relation are ambiguous. Halko et al. (2011) find an inverted U-shaped relationship
between willingness to take risks and increasing age.?®! In the sample of Barsky et al.
(1997) the ages 55 to 70 show a lower risk tolerance than younger and older age
groups. Dohmen et al. (2011), (2017) find that the degree of risk aversion increases

with age.

According to cross-sectional and longitudinal studies, households’ stock market
participation is U-shaped with respect to age. Furthermore, households’ risky asset
share stays relatively constant over time, even though, with the tendency to reduce

the risky asset share with increasing age.??

247 See Anderson (2005), Barber/Odean (2000), Bauer et al. (2007).

248 5ee Agnew et al. (2003), Barber/Odean (2000), Bilias et al. (2010).

249 5ee Barber/Odean (2013), Calvet et al. (2009a), (2009b), Dhar/Zhu (2006).

20 566 Sections 2.1 and 2.5.

%1 See also Josef et al. (2016).

%2 See Ameriks/Zeldes (2004), Bakshi/Chen (1994), Fagereng et al. (2017), Guiso/Sodini (2013), Palsson (1996).
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However, little is known about an age-dependence of the efficiency of households’
portfolios.?*® Findings of Campbell et al. (2014) and Nicolosi et al. (2009) suggest that
trading experience enhances investors’ investment performance. This finding is to
some extent supported by Seru et al. (2010) but with the addition that a significant
amount of investors who do not improve their trading performance over time stop
trading after realizing their poor trading ability. In contrast, Calvet et al. (2009b) find a
weak negative relation between the age of households’ financial decision maker and
the sophistication of the households’ financial decisions. Korniotis/Kumar (2011) state
that investment knowledge increases with age, however, this positive effect is
dominated by adverse effects of cognitive aging which, overall, lead to worse

investment skills with increasing age.

3.2.4 Graduation and Professional Qualification
In addition to the findings on the influence of households’ socio-demographics and
-economics, increasing evidence is provided that cognitive abilities (measured e.g. by
graduation, qualification, or 1Q) could play an important role in investment decisions.
Dohmen et al. (2010) and Beauchamp et al. (2017) find that individuals with higher
cognitive abilities show a higher willingness to take financial risks. As a consequence,
investors with higher cognitive abilities also show a higher probability to participate in

risky asset markets.?**

In the subsample of those who invest in risky assets, higher cognitive abilities are
associated with more favorable financial outcomes.?>> However, the latter findings on
the predictive power regarding the influence of cognitive abilities on households’
investment decisions need to be treated with caution. Findings of Kaustia/Luotonen
(2016) suggest that differences in investors’ IQ hardly affect portfolio choices after
controlling for investors’ risk attitude, albeit investors’ education (i.e. their graduation
and professional qualification) still provides additional explanatory power. As a

consequence, investors’ IQ can be omitted as influential factor regarding households’

23 Byt survey-evidence in Oehler (2012e) shows that young adults are neither less interested in financial topics

nor more reluctant to make financial precautions than older adults.
%4 5ee Beauchamp et al. (2017), Christelis et al. (2010), Cole et al. (2014), Grinblatt et al. (2011), (2012).
2% See Cole et al. (2014), Grinblatt et al. (2012).
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investment decisions if investors’ risk attitude is included, whereas investors’

graduation and professional qualification needs to be considered anyway.

39



4 Conceptual Foundations for the Empirical Analyses

4.1 Portfolio Selection Models

4.1.1 Mean-variance Portfolio Theory
According to Rubinstein (2002) the mean-variance portfolio theory (MVT) is
commonplace to structure portfolios and measure their performance. It is established
by Markowitz (1952) and based on the assumption that two objectives are common
to all investors. First, every investor prefers a portfolio with higher return to a portfolio
with lower return.?*® Second, investors prefer certainty to uncertainty in the sense that
investors want the return of their portfolio to be stable.?*” Markowitz (1952) suggests
operationalizing the latter objective by measuring the variance of the portfolio’s

return.?®®

Since “[t]he portfolio with maximum expected return is not necessarily the one with
minimum variance”®®, the MVT is a portfolio selection model that helps investors
choose the portfolio that maximizes their expected utility over a certain period of time
out of the infinite number of possible portfolios. Briefly, the MVT proposes a two-step
selection process. The first step is to eliminate all inefficient portfolios from the set of
available portfolios. An inefficient portfolio “yields less return with greater uncertainty

than does another available portfolio”?®°

in a certain period of time. The remaining
portfolios are called efficient portfolios. Hence, “a portfolio is efficient, if there are no
other portfolios having the same expected return at a lower variance of returns.
Moreover, a portfolio is efficient if no other portfolio has a higher expected return at

the same risk of returns”®".

The second step of portfolio selection is to choose the optimal portfolio for an investor

out of the set of efficient portfolios. “The efficient set of portfolios is sometimes called

26 Return may be defined differently for each investor. E.g. for some investors some non-monetary aspects such
as the fulfillment of ecologically and socially responsible requirements may contribute to the return of an
investment (see Oehler/Horn/Wendt (2018c), Oehler/Schalkowski/Wendt (2014)). In this thesis, however,
return is solely determined by cash flows.

%7 See Markowitz (1959), p. 6.

2% Although the approach of Markowitz (1952) is based on the variance of the portfolio’s return, it is pointed out
that “[i]f instead of variance the investor was concerned with standard error [...] or with the coefficient of
dispersion [...] his choice would still lie in the set of efficient portfolios* (p. 89). In a later review of his work,
Markowitz mentions “that standard deviation (rather than variance) is the intuitively meaningful measure of
dispersion” (Markowitz (1999), p. 6). Therefore, this thesis follows the more widespread approach to measure
a portfolio’s risk by the standard deviation of the portfolio’s returns o.

%9 Markowitz (1952), p. 79.

%0 Markowitz (1959), p. 6.

%1 | ee et al (2010), p. 60. See also Perridon et al. (2009), p. 253, Sharpe et al. (1995), pp. 193 ff.
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the efficient frontier because graphically [,in a diagram with the portfolios’ variance of
returns on the x-axis and the portfolios’ return on the y-axis,] all the efficient portfolios
lie on the boundary of the set of feasible portfolios that have the maximum return for
a given level of risk”?2. Since investors have different preferences regarding the
investment’s risk-return trade-off, each investor will consider a different portfolio to be
optimal. However, each investor’s preferences regarding the risk-return trade-off can
be expressed by an investor-specific indifference curve that represents each
investor's utility for a given risk-return trade-off. The investor-specific “optimal

portfolio is represented by the point where an indifference curve is tangent to the
1263

(see Figure 3).

efficient frontier

Markowitz
efficient
frontier

SD(R,)

¥
u,, u,, u, = indifference curves with z < u, <u,

P

er = optimal portfolio on Markowitz efficient frontier

Figure 3: Selection of optimal portfolio in Mean-variance Portfolio Theory (Source:
Fabozzi et al. (2011), p. 64)

Even if investors are not able to exactly identify their utility function — which is the

case for almost all investors®* — it is possible for them to select a portfolio which is

%2 Fabozzi et al. (2011), p. 63.
263 Fabozzi et al. (2011), p. 63. See also Sharpe et al. (1995), pp. 196 f.
%64 See Fabozzi et al. (2011), p. 64.
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very close to their utility maximizing portfolio by subjectively evaluating the return and

risk characteristics of the portfolios on the efficient frontier.?®®

4.1.2 Consumption and Portfolio Choice Model of Merton (1969)
While the MVT solely focuses on selecting an optimal portfolio for a given amount of
investment and over one period of time, it ignores that households must consider not
only risks to their invested wealth, but also risks to the future conditions at which
wealth can be reinvested.?®® Merton (1992) states that “[i]t is convenient to view the

investment decision by households as having two parts:

(a) the “consumption-saving” choice where the individual decides how much income
and wealth to allocate to current consumption and how much to save for future

consumption; and

(b) the “portfolio-selection” choice where the investor decides how to allocate savings

among the available investment opportunities”’.

To also consider the consumption-saving choice, Merton (1969) develops a model
where consumption and portfolio selection are treated as a combined problem. This
means that an individual faces the decision to split up her wealth in two parts — one
for consumption and one for investment. In contrast to the MVT, the consumption and
portfolio choice model (CPCM) of Merton (1969) is designed as a continuous-time
model, which means that both the consumption-saving choice and the portfolio-
selection determine the wealth available for consumption and investment in the
future, i.e. the subsequent consumption-saving and portfolio-selection choices.
Moreover, the model comprises the concepts of absolute and relative risk aversion of
Pratt (1964) and Arrow (1965)?°® and MVT (as a special case®®).

Employing the assumption of constant relative risk aversion as well as the
assumption that price changes of risky financial assets follow a Wiener process, the

CPCM vyields the implication that the share of wealth invested in risky assets solely

%65 5ee Levy/Markowitz (1979), Markowitz (1991).
%6 566 Campbell (2006).

%7 Merton (1992), p. 13.

268 5ee Section 3.1.3.2.2.

%9 See Merton (1982), p. 642.
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depends on the investor’s risk attitude as determined by the RRA measure of Pratt
(1964) and Arrow (1965).2”° In other words, according to the CPCM ceteris paribus
“all heterogeneity in observed portfolio shares should be explained by differences in
risk attitudes, which are captured in the model by the relative risk aversion

parameter”?’".

More specifically, households with low RRA choose low present consumption in order
to invest a high share of their wealth in risky assets to attain higher future
consumption by taking advantage of the risky assets’ returns. In contrast, households
with a high degree of RRA invest less in risky assets and instead enjoy higher

present consumption.?’2

Applying the previous remarks to the first research aim and RQ1 and RQ2 of this
thesis, the CPCM implies that a household’s risky portfolio share wy, is determined by

the term

nwy, = ninW, +&,+¢, (1)

with

W), as the wealth of household h;

n as the wealth elasticity of wn, where n=0 implies constant, n<0 increasing, and n>0
decreasing RRA,;

¢ as a vector of the risk preferences and other (partially unobservable)

characteristics (e.g. return and risk expectations) of household h.?"?

4.1.3 Behavioral Portfolio Theory
Although the portfolio choice models of Markowitz (1952) and Merton (1969) provide

several appealing features, it is highly implausible that real-world households act

210 See Merton (1969). Since the model of Merton (1969) is a neoclassical model, this implication is also driven by
the assumption that all investors hold the market portfolio and have the same expectations regarding the risky
assets’ future risk and return (see Guiso/Sodini (2013), p. 1425). See Georgarakos (2014), p. 412 for studies
that extend the model of Merton (1969) with observation and transaction costs.

21 Guiso/Sodini (2013), p. 1425.

212 50e Merton (1969).

3 See Guiso/Sodini (2013), p. 1433.
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accordingly to the assumptions in these models.?”* To overcome the shortcomings
associated with neoclassical normative models?’®, Shefrin/Statman (2000) developed
the Behavioral Portfolio Theory (BPT) as a positive portfolio model which does not

rely on the concept of the homo economicus.

The BPT builds on the concepts of the safety-first portfolio theory?’®, SP/A theory?”’,

and Prospect Theory®’® 279 280

and incorporates households’ mental accounting
Furthermore, the BPT extends the relation between the consumption-saving and

portfolio-selection choice by linking each mental account with a want and goal.?®’

Shefrin/Statman (2000) assume that households usually pursue more than one
investment goal and, as a consequence, open more than one mental account. In
dependence of the mental account’s goal, the mental account is given an aspiration
level ranging from low aspiration (e.g. to avoid poverty) to high aspiration (e.g. a shot
at riches).?®? Subsequently, the mental accounts are prioritized by their aspiration
level. Since the BPT is based on safety-first and SP/A theory, the accomplishment of
the low aspiration goals has the highest priority. As a consequence, households will
only then be willing to invest in risky assets if they reach a certain target value of

wealth, e.g. for the purpose of avoiding financial ruin.?®?

According to the BPT, every mental account equals a portfolio of one or more assets.
Households are assumed to design every portfolio for the purpose of reaching the
goal associated with the respective mental account, while covariances among mental
accounts are ignored.”® Hence, the determinants of portfolio selection are the
expected return of the portfolio (representing the return of the mental account) and
the probability of failing to reach the threshold level of return, which is necessary to

reach the goal associated with the mental account (representing the risk of the

2" See Oehler (1995), (2004), (2011), (2012a), (2013c), (2013d), Oehler/Wendt (2017), Thaler (2016) on the
divergence between real-world investors’ behavior and the concept of the homo economicus.
5 3ee, e.g., De Bondt et al. (2008), Oehler (1992), (1995), (2013c) on these shortcomings.
% See Roy (1952).
z;z See Lopes (1987).
See Section 2.5.1.
279 5ee Section 2.5.2.
280 5ee Rengifo et al. (2014).
21 See Shefrin/Statman (2000), Statman (2017), p. 176. After the publication of his portfolio theory, in 1952,
Markowitz also pointed out the importance of linking portfolio analysis to investment goals by stating “[n]o
single type of analysis is right for all purposes. The choice of analysis depends on the nature and goals of the
investor.” Markowitz (1959), p. 33.
This implies the possibility of different utility functions in different mental accounts.
283 Shefrin/Statman (2000).
84 See Shefrin/Statman (2000).
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mental account).?®® The latter measure of risk for households’ portfolio choice, i.e. the
probability of failing to reach the threshold level of return, represents a major
difference between BPT and MVT 2%

The different determinants of portfolio selection in BPT and MVT are accompanied by
initially different understandings of portfolio efficiency.?®” While efficient portfolios in
MVT “lie on the boundary of the set of feasible portfolios that have the maximum

»288

return for a given level of risk™", efficient portfolios in BPT lie on “an efficient frontier

that reflects the trade-off between expected returns and the probability of failing to

reach the threshold level of that mental account”?®®

. In consequence, efficient
portfolios in the sense of the BPT are not necessarily on the efficient frontier of

MVT .20

However, Das et al. (2010) show that, generally, portfolios are efficient in both BPT
and MVT when the BPT’s trade-off between return and risk (i.e. the probability of
failing to reach a threshold level) is treated as a value-at-risk type constraint and
short selling is permitted. If short selling is not allowed, the efficiency loss is only a
few basis points.?®' Using US stock price data, Pfiffelmann et al. (2016) show that at
least 70 percent of the portfolios that are chosen by investors applying the BPT are

also efficient when applying the MVT.

As implication for portfolio analysis, the insights of Das et al. (2010) provide the
possibility to measure ex-post portfolio efficiency in a BPT framework by the
portfolio’s return and variance of returns (or likewise to the variance of returns also
the standard deviation of returns).292 The latter approach is employed in this thesis’s
portfolio analyses, i.e. ex-post portfolio efficiency is measured by a portfolio’s return
and standard deviation of returns, since households’ threshold levels regarding their

investment goals are not captured in available field data.

2 See Das et al. (2010). See also Zeisberger (2016) for an investigation of loss probabilities as components of
perceived risk.

286 See Statman (2017), p. 176.

87 See Rengifo et al. (2014) pp. 430 ff.

28 Eabozzi et al. (2011), p. 63.

%89 Das et al. (2010), p. 312.

2% 5ee Shefrin/Statman (2000).

#1 See Das et al. (2010). Moreover, Levy et al. (2012) show that also the CAPM is intact in a Prospect Theory
framework. Given the estimation risk regarding assets’ expected risk, return, and covariances, the portfolio
selection model of Das et al. (2010) leads to better performing portfolios ex-post than the approach of
Markowitz (1952) (see Alexander et al. (2017)).

22 See also Statman (2017), pp. 207 f.
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4.2 Household Surveys as Data Source
According to Guiso/Sodini (2013), the enhanced data availability is a main driver of
the rise of household finance, particularly since the first decade of the current
century.?®® Data sources currently employed by researchers are household/consumer
surveys®*, account/transaction data from brokerage houses®®, and administrative

296 297 298

micro datasets“®° as well as combinations of them~*".

The characteristics of an ideal dataset for positive household finance are summarized
by Campbell (2006). First, the dataset has to cover a representative sample of the
entire population. Second, the dataset includes both total wealth and an exhaustive
breakdown of wealth into relevant categories, which are disaggregated to distinguish
among asset classes. The dataset should additionally be reported with a high level of
accuracy and contain panel data. Moreover, for this thesis’'s research aims it is
essential that the dataset covers the determinants of households’ investment

decisions described in Chapter 3.

These requirements for an ideal dataset leave survey data as only suitable data

source for this thesis, because data from brokerage houses usually cover only a

299

snippet of the assets of a non-representative sample of households while

administrative micro datasets do not capture information about households’
investment purposes, financial literacy and risk attitude®®.

301

Although most research on households’ portfolio choice uses survey data

household surveys generally also have some weaknesses as data sources.**> Most

293 See Guiso/Sodini (2013), p. 1402. See also Badarinza et al. (2016).

2% See e.g. Badarinza et al. (2016).

2% See e.g. Barber/Odean (2000), Goetzmann/Kumar (2008).

2% 5ee e.g. Calvet et al. (2007) and Calvet/Sodini (2014).

27 See e.g. Halko et al. (2012).

2% See Badarinza et al. (2016). Further data sources for empirical research on the behavior of investors are data
from observations, experiments, and content analysis. However, surveys are probably the most suitable and
most common method for this thesis'’s intended type of analysis (see Oehler (1995), pp. 117 ff.).

29 See Guiso/Sodini (2013), p. 1460.

300 | addition, administrative datasets may also not include all assets of the households since some assets are
likely to be held in other administrative institutions than the institution that provides the dataset (see
Georgarakos (2014), p. 410).

%01 See Campbell (2006).

For an overview see Groves (2004).

46



303 and their

noticeably, surveys rely on the willingness of households to participate
ability/willingness to provide accurate answers.*** Surveys can be performed as oral
interviews or written survey; both may be supported by digital communication and
advices.?®® Answers of the respondents in oral interviews may be influenced by the
interviewer, while it is possible that (unobservable) third parties influence the answers
of the respondents in a written survey.®* Due to these weak points in the process of

data acquisition, survey data is considered as being “notoriously inaccurate™?’ 3%

However, since the latter deficiencies are widely known, the data acquiring
institutions work on methods to improve data accuracy. Meyer et al. (2015)
recommend comparing survey results with administrative data to detect potential
biases in the survey data. Furthermore, data editing and imputation methods are

employed to enhance the consistency and accuracy of survey dataset.*%

4.3 Assets in Household Portfolios

4.3.1 Households’ Asset Allocation in Dependence of their Wealth
Household surveys in developed countries generally have the aim to capture
households’ balance sheets.?'° The studies of Arrondel et al. (2016) and Badarinza
et al. (2016) provide an overview of mean/median households’ balance sheets in the
Euro Area, the United States, the United Kingdom, Canada, and Australia. They find
that non-financial assets represent the major share of the average household’s
portfolio.>"" The two most valuable assets among households’ non-financial assets
are the main residence and vehicles.*'? Further non-financial assets are other real

estate and property, established businesses, and articles of great value (including,

303 Commonly the refusal rate is higher for more wealthy households (see Campbell (2006) and Guiso/Sodini
(2013) p. 1460.

304 See Campbell (2006), Oehler (1995), p. 122.

%05 See Oehler (1995), p. 121.

%6 See Oehler (1995), p. 122.

%7 Guiso/Sodini (2013), p. 1402.

%8 Meyer et al. (2015) show that the results for some items in US-surveys substantially differ from the respective
results in administrative data.

%99 See von Kalckreuth et al. (2012).

%10 See Badarinza et al. (2016), Arrondel et al. (2016).

1" See Arrondel et al. (2016).

%12 Since non-financial assets are often debt-financed, mortgage debt and vehicle loans in turn represent the
largest positions on the liabilities side of households’ balance sheet.
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e.g., artifacts, antiques, jewelry).>"® The financial assets of the average household
largely consist of deposits and transaction accounts as well as retirement assets and
life insurances. On average, further financial assets such as stocks, bonds, and

mutual funds only have a minor part.>"*

However, an average household balance sheet provides only little explanatory
power, since both households’ participation rate in asset classes and the share of the
assets in relation to households’ total wealth considerably change with household
wealth.>"™ Hence Arrondel et al. (2016) provide a more detailed picture of the balance
sheets of households over the wealth distribution. Among households in the Euro
Area, more than 94 percent of the households in the wealthiest quintile own their
main residence. In contrast, only about five percent of the households in the quintile

of the least wealthy are home owners.*'®

Arrondel et al. (2016) furthermore find that almost all households in the Euro Area
own deposits and transaction accounts. The wealth held in deposits and transaction
accounts, retirement assets, and life insurances rises with household wealth and
typically exceeds the wealth invested in stocks, bonds, and mutual funds. The
participation rate in stocks, bonds, and mutual funds strongly increases with
household wealth. While only three percent of the households in the first wealthiest
quintile hold the latter assets, the participation rate increases to 23 percent in the

fourth and 44 percent in the fifth wealthiest quintile.>"

These different participation rates depending on household wealth yield the following
stylized facts about the asset allocation in household portfolios. Except for the
households in the top quintile of the wealth distribution, the primary residence is the
main form of wealth for the households which can afford it (sometimes also referred

"318 of real estate).>'® For the households in the top quintile

to as “crowding out effect
of the wealth distribution, the share of the main resident’s value on household wealth

substantially drops while the share of financial assets and established businesses on

313 See Deutsche Bundesbank (2016).

314 See Badarinza et al. (2016).

%15 See Arrondel et al. (2016) and Section 3.2.2.

316 Campbell (2006) finds similiar patterns for households in the United States.
%17 See Arrondel et al. (2016).

318 Cocco (2005), p. 335, see also Laurinaityte (2018).

%19 See Campbell (2006), Guiso/Sodini (2013), p. 1410.
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household wealth increases.*® The households which do not own their main
residence allocate most of their wealth in vehicles and financial assets.*?! As a
consequence, the share of financial assets on household wealth shows a u-shaped

pattern over the household wealth quintiles.???

The allocation of financial assets also changes with their overall value. With rising
value, households commonly hold a lower share of their financial assets in deposits
and transaction accounts and a higher share in stocks and bonds (also indirectly
through mutual funds).**® However, the latter effect is less pronounced for
households in the center of the wealth distribution.®* The percentages of financial
assets’ value invested in life insurances and remaining financial assets are by and
large independent of the financial assets’ value and lower than the shares invested in

deposits and transaction accounts, stocks, and bonds.>?°

In summary, it can be stated that the weights of the assets classes in households’
portfolios hardly follow a strict monotonic function of households’ wealth. The findings
rather suggest that households — in dependence of their wealth — pursue different
goals and only then pursue a further goal (e.g. a shot at riches with risky financial
assets), when the previous one (e.g. owning the main resident as insurance against
rising rents and as retirement saving) is reached. This behavior can hardly be

explained with the CPCM but is in accordance with the assumptions of the BPT.

4.3.2 Households’ Speculation-Portfolio
According to Oehler (2015d) and Oehler/Horn/Wendt/Reisch/Walker (2018), the

speculation-portfolio of a German household includes the assets which are affordable

6

for a household after its basic®’® and additional®”’ financial needs have been

320 See Bach et al. (2017), Campbell (2006), Guiso/Sodini (2013), p. 1410. The increasing share of financial
assets and established businesses is considered the reason why the wealthier households earn higher
average returns (see Bach et al. (2017), Benhabib et al. (2011)).

321 See Campbell (2006), Guiso/Sodini (2013), p. 1410.

%22 566 Guiso/Sodini (2013), p. 1412.

323 See Calvet et al. (2007), Guiso/Sodini (2013), pp. 1413 ff., Oehler (1992), (1995), pp. 166 f.

% See Calvet et al. (2007).

3% See Calvet et al. (2007), Guiso/Sodini (2013), pp. 1413 ff.

3% Assets and products which cover basic financial needs are liquidity provisions (also considering unsecured
debt such as consumer loans and credit card debts), health care, liability insurance and disability insurance
(see Oehler (2015d), Oehler (2017c); see also Oehler/Stellpflug (2015) regarding existence-threatening
financial risks).
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covered. Applied to households’ balance sheet as described in Chapter 4.3.1, the
speculation-portfolio covers households’ net wealth invested in the asset classes
deposits and transaction accounts (from now on referred to as money market), stocks
(also covering mutual stock funds), bonds (also covering mutual bond funds), real
estate funds, and other financial assets that primarily have an investment character
(e.g. money debt towards the household, certificates, etc.). For this thesis, the wealth
held in assets of great value (e.g. bullion coins, collectables) is ascribed to the
speculation-portfolio additionally. The reason for including articles of great value is
that some of these articles can also be seen as financial assets, e.g. bullion coins are
standardized assets with face values and legal tender status and their price is

continuously settled on exchanges around the world.

Households’ direct investments in real estates are not included in their speculation-
portfolio. These investments are partially sponsored by the German government,
since owning a house or apartment is considered as a conservative way of retirement
saving; its purpose is not primarily to earn (book) returns.>® As a consequence,
mortgage loans are also not considered as part of the speculation-portfolio. Cars are
not considered in the speculation-portfolio as well, because they are in most cases
necessary for household members to commute and do not earn investment returns;

one exception are antique cars if they were referred to as article of great value.

4.4 Data Sources for the Empirical Analyses

4.4.1 Deutsche Bundesbank’s Panel on Household Finances Survey (PHF

survey)
The empirical analyses of this thesis rely on data from the Panel on Household
Finances Survey (PHF survey) (DOI: 10.12757/PHF.01.01.01.stata) performed and
provided by the German central bank (Deutsche Bundesbank) as part of the
European Household Finance and Consumption Survey (HFCS). More specifically,

the analysis relies on the first wave of the PHF-Survey from 13" September 2010 to

327 pssets and products which cover additional financial needs are retirement provisions and accident insurance

(see Oehler (2015d), Oehler (2017c)).
328 See Deutsche Bundesbank (2015).
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18™ July 2011.3* Since data of the second wave of the PHF-Survey, which was
carried out in 2014, was not accessible when this thesis’s empirical analyses were

started, only cross-sectional and no panel analyses are possible.

The interviews of the PHF-Survey are conducted by 212 trained interviewers as face-
to-face, computer-aided personal interviews. The sampling design of the survey
successfully led to an oversampling of wealthy households.>* Besides this intended
divergence, comparisons with external statistics show that the PHF dataset neither
suffers from severe selectivity problems nor is it an unrepresentative sample of

German households.>*

The entire sample consists of 3,565 households. Although the exact date of the
interview is not noted, for each household the quarter of the year in which the survey
took place is indicated. For the empirical analyses of this thesis, it is assumed that all
households were interviewed on the same day in the middle of one quarter, namely
the 15" of November 2010 for households which were surveyed in the fourth quarter
of 2010 and the 14" of February (16" of May) 2011 for households which were
interviewed in the first (second) quarter of 2011. Households that were interviewed in

September 2010 and July 2011 are excluded because of small sample size.

For each household, the PHF-Survey covers the absolute amount of money invested
per asset class. Furthermore, the dataset, among others®*?, includes the following
information about the households’/FKPs’ personal disposition (question and code of

variable in parentheses).®*®

334 (u
(

- Purpose for Saving What are (your / your household's / the household's)

most important reasons for saving?”; Multiple answers possible; DHI0300a-m)

%29 See von Kalckreuth et al. (2012).

%0 The oversampling of wealthy households was intended by Deutsche Bundesbank to better be able to analyze
the composition and distribution of wealth (see Schmidt/Eisele (n.y.)). In contrast to comparable surveys, more
wealthy households even showed a slightly higher participation rate than less wealthy households (see von
Kalckreuth et al. (2012)).

331 See von Kalckreuth et al. (2012).

%2 The selection of relevant items is based on the review in Section 3.1. As a consequence, not all variables of
the PHF-Survey are employed, e.g. only the domain-specific question regarding households’ risk attitude is
used for the analysis.

33 The items represent an excerpt from the detailed question program including all questions, variables, and their
codes available at
https://www.bundesbank.de/Navigation/EN/Bundesbank/Research/Panel_on_household_finances/User_docu
mentation/user_documentation.html

%3 Since purpose of investing is not included, purpose of saving is considered as proxy.
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- Make ends meet (“If you now think about the entire monthly income of (your
/ your / the) household, how well do you think (your / your / the) household
makes ends meet? 1 — With great difficulty; 2 — With some difficulties; 3 —
Fairly easily; 4 — Easily”; DHI0800)

- Personal information: Saving in the next 12 months (“If you now compare the
next twelve months with the past two years: (will you / will your household / will
the household) save a larger, smaller or approximately the same share of the
household disposable income?”; HNI0700)

- Financial Literacy (“Let us assume that you have a balance of €100 on your
savings account. This balance bears interest at a rate of 2% per year and you
leave it for 5 years on this account. How high do you think your balance will be
after 5 years?”; DHNMO0100)

- Financial Literacy (“Let us assume that your savings account bears interest at
a rate of 1% per year and the rate of inflation is 2% per year. Do you think that
in one year's time the balance on your savings account will buy the same as,
more than or less than today”; DHNM0200)

- Financial Literacy (“Do you agree with the following statement: "Investing in
shares of one company is less risky than investing in a fund containing shares
of similar companies"?”; DHNMO0300)

- Risk Attitude (“Which of the statements in list 32 comes closest to describing
the attitude to risk when your household makes savings or investment
decisions?”/ "Which of the statements in list 33 comes closest to describing your
personal attitude to risk when making savings or investment decisions
personally?”; HD1800/DHD2800°%)

with list 32 (list 33 is similar but does not include answer number 5):

1 — We take substantial financial risks expecting to earn substantial returns
2 — We take above-average financial risks expecting to earn above-
average returns

3 — We take average financial risks expecting to earn average returns

%35 DHD2800 is only asked if the FKP states that it is not possible to ascribe a homogenous financial risk attitude

to the household.
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4 —We are not willing to take any financial risk

5 — No classification possible for the household as a whole

Households’/FKPs’ personal situation is, among others®*®, covered by the following

items (question and code of variable in parentheses, if applicable).
- Gender

- Household total wealth (“How high would you say (your net wealth / the net
wealth of your household / the net wealth of the household) is? The net
wealth is the value of everything belonging to household members minus all
liabilities. Please also take the assets in list 11 into consideration, and then
subtract debts and liabilities.”; DHIO700)

with list 11:
Real estate
Vehicles
Stocks in companies
Financial assets
Insurances

minus debts and liabilities

- Monthly disposable household net income (“How high is (your household's /
your household's / the household's) monthly disposable net income? This is
the money that is available for spending after all taxes and social security
contributions have been paid. Please consider the income types in list 9 in
your answer.”; DHI0600)

with list 9:
Salary
Income from self-employed activities

Pension

338 The selection of relevant items is based on the review in Section 3.1.
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Income from government assistance
Income from property leases
Leasing

Housing allowance

Child allowance

Other incomes
- Age

- Highest education level (“What is the highest level of education (you have /
[Name] has) completed. Please refer to list 5.”; DPA0300)

with list 5:
1 — Still at school
2 — Completed lower secondary school
3 - Completed higher secondary school
4 — Completed East German standard school up to 10th grade
5 — University of applied sciences entrance diploma / completed
technical school
6 — General or subject-specific university entrance diploma / senior
school-leaving certificate (from a grammar school) / East German
secondary school up to 12th grade (also with apprenticeship)
7 — Other

8 — No school-leaving qualification

- Highest level of professional education (“Have you / Has [Name]) completed
a training qualification or course of study. In the event of more than one
certificate, please only enter the highest achieved. Please refer to list 6.”;
DPA0400)

with list 6:
1 — Currently in training or studying

2 — Yes, vocational training completed (apprenticeship)
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3 - Yes, vocational training completed (vocational school or
commercial college)

4 — Yes, training at a technical or commercial college, school for
master craftsmen or engineers or university of cooperative education
completed

5 — Yes, university of applied sciences degree

6 — Yes, university degree obtained / teacher training completed

7 — Yes, doctorate / postdoctoral qualification obtained

8 — Other

9 — No, no training completed

According to Deutsche Bundesbank, the items on households’ total wealth and

monthly disposable net income received “[s]pecial attention™*’

in the editing process
after the interviews in which “a battery of logical consistency checks within each
section and across different sections of the questionnaire was applied”**. Inaccuracy

of the survey data should, therefore, be reduced as far as possible.

4.4.2 Benchmark Indices for Asset Classes
The performance of households’ speculation-portfolios is determined by the returns
and return variances of the asset classes included in the portfolio. The calculations of
households’ portfolio returns and the returns’ standard deviation are based on a

benchmark for each asset class.

The benchmark of the asset class money market is a weighted average interest rate
calculated from data of Deutsche Bundesbank. The weighted average interest rate

includes the interest rate for overnight money®*, deposits with maturities of up to two

%7 | e Blanc (n.y.), p. 7.

33 | e Blanc (n.y.), p- 6.
%39 See the data series BBK01.SU0101 by Deutsche Bundesbank.
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years®?, and deposits with maturities of over two years®', weighted by the

respective outstanding amounts of deposits>*2.

Since households are hardly able to directly invest in an asset class index®**, ETFs
and certificates on exchange traded indices are employed as benchmarks. Due to
German households’ home bias®***, German indices are selected for the asset
classes stocks (also covering mutual stock funds), real estate funds, and articles of
great value. Since liquid ETFs on a German bond index are missing, a European
index is selected as benchmark for the asset class bonds (also covering mutual bond
funds). The selection criterion for a certain ETF or certificate is its trading volume3*°,
i.e. the ETF or certificate with the highest trading volume is selected as benchmark.
The reason for this choice is the intention to capture households’ actual portfolio
performance more accurately instead of providing an analysis that shows what
households’ portfolio performance would look like, if they invested in the indices
closest to the neoclassical market portfolio. The selected benchmarks are presented
in Table 1.

Table 1: Benchmarks of Asset Classes

Asset class ISIN of ETF/Certificate Underlying index
Stocks DE0005933931 DAX30 Performance Index
Bonds DEOOOAORM447 Barclays Euro Aggregate Bond Index

Vontobel REITs Low Volatility

Real estate funds DEOOOVTORLVS
Performance Index

Solactive Luxury and Lifestyle Index (Total

Articles of great value  DEOOODRONUMA1
Return)

Source: Oehler/Horn (2016)

No benchmark is assigned to the asset class other financial assets because of its

wide range of different asset characteristics.

The development of the benchmarks is presented in Figure 4. All five benchmarks

earned positive returns in the observation period. The highest annual returns of 17.6

%0 See the data series BBK01.SUD001 by Deutsche Bundesbank.

%1 See the data series BBK01.SUD002 by Deutsche Bundesbank.

342 5ee the data series BBKO1 .OU5703, BBK01.SUDO021, BBK01.SUD022 by Deutsche Bundesbank.

%3 See Section 2.4.

%44 See Oehler et al. (2007), Baltzer et al. (2015), and Section 2.5.3.

5 The aggregated trading volume of ETFs and certificates on German stock exchanges is available at:
https://www.comdirect.de/inf/etfs/meistgehandelt.html.
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percent were achieved in the asset class articles of great value, where prices roughly

doubled in the observation period; the lowest annual return of 1.2 percent was

achieved by the asset class money market.
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Figure 4: Returns of Benchmarks in Observation Period (Source: Horn (2018))

The correlations between the assets’ daily returns are highlighted in Table 2. Returns

of bonds and money market are hardly correlated with each other and the remaining

benchmarks’ returns in the analyzed time period. Such weak correlations are one key

requirement for benefits from portfolio diversification and rebalancing strategies.?*

Table 2: Correlation Coefficients (Pearson) of Benchmarks’ Returns from November 12th

2010 to May 18th 2015 (Source: Horn (2018))

Stocks Bonds
Bonds -.07** 1
Real estate funds A40%** .09***
Articles of great value .68 -.08***
Money market -.03 -.03

Articles of great

value

1

-.01

Notes: The symbols *** and ** denote statistical significance at the one- and five-percent level, respectively.

%6 See Pliska/Suzuki (2004) and Tokat/Wicas (2007).
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5 The Explanatory Power of the CPCM and the BPT with respect to
the Financial Risk Taken by Households’ through Their

Investment Policy®"’

5.1 Methodological Approach
Stepwise cross-sectional regression analysis with four model specifications are used
for the purposes of assessing households’ relative risk aversion (RRA) (see RQ1)
and of comparing the explanatory power of the Consumption and Portfolio Choice
Model (CPCM) by Merton (1969) and the Behavioral Portfolio Theory (BPT) with
respect to the financial risk taken by households through their investment policy (see
RQ2).

The CPCM suggests that the risky asset share of households’ entire portfolios is
determined by households’ total wealth, risk preferences, and other (partially
unobservable) characteristics (e.g. return and risk expectations).>*® At this point, it is
unclear if - and if so, how — households’ wealth also influences the risky share of
households’ speculation-portfolio. However, the inclusion of mental accounting and
the preclusion of covariances between mental accounts in the BPT suggests that it is
not households’ total wealth but only the value of the speculation-portfolio itself
which, if at all, may influence the investment policy of households’ speculation-

portfolio.

Although a portfolio’ risky asset share is an ambiguously interpretable measure®**, it
is hardly possible to calculate the standard deviation of the returns (o) of households’
entire portfolios®°. Yet, for the speculation-portfolio of household h, ¢ can be
computed over a period of time T (on 1) with the benchmark indices presented in
Section 4.4.2 as an additional risk-taking measure to the risky asset share
(PercentageRiskyn sp). On1 is computed as Oh ayears aNd Oh ayears OVEr a three and four
year investment period after the households had been interviewed in the PHF-

Survey. Due to the absence of an appropriate benchmark, the asset class other

347 This chapter and the referred appendices are substantially obtained from Oehler/Horn (2018).

“8 See Section 4.1.2, equation (1).

%9 Due to the absence of the neoclassical market portfolio as investment possibility, households’ risky asset
share cannot directly be translated in risk and return expectations. Consider, e.g., two households A and B
with A holding 10 percent stocks and 40 percent bonds whereas B holding 40 percent stocks and 10 percent
bonds. Both households have a risky share of 50 percent but a different portfolio risk o.

0 This is mainly due to the absence of market prices for all assets of households’ entire portfolios.

58



assets is excluded from the calculations of the speculation-portfolios’ 0 and the sum
of the remaining asset classes’ percentages in the speculation-portfolio is normalized

to 100 percent.

)351

For the analysis of households’ speculation-portfolios equation (1 is adapted to:

Inwpsp = NinWygp + & + €5 (1b)

with

wn,sp as either PercentageRiskyh sp, OF Oh 3years, OF Onh 4years-

W, sp as the value of household’s speculation-portfolio.

¢h» as a vector of the risk preferences and other (partially unobservable)

characteristics (e.g. return and risk expectations) of household h.

Of the asset classes in the speculation-portfolio, stocks, bonds, real estate funds,
assets of great value, and other financial assets are considered as being risky. The

asset class money market is classified as risk-free.

The analysis that relies on the CPCM additionally covers — if applicable — the net
value of the main residence and other real estate and property, value of businesses
ran by household members, direct investments in firms that are not listed on a stock
exchange, and wealth on retirement assets and life insurances as well as
households’ total debts. The value of businesses ran by household members and
direct investments in firms that are not listed on a stock exchange are considered as
risky investments.>® However, (owner-occupied) residential property, retirement
assets, and life insurances are not included as risky assets since most households’
main motivation for an investment in those assets should be a long-term risk
reduction, e.g. income hedging with a retirement savings account or insuring against

increasing rents with residential property.®>

%7 See Section 4.1.2

%2 5ee Paya/Wang (2016) for a similar approach.

3 n Germany owner occupied residential property is considered as a conservative way of retirement saving and
therefore partially sponsored by the government (see Deutsche Bundesbank (2015)).
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The household specific characteristics &, include age (Ager), squared age (Age?,)**,

and gender (Femaley) of household’s FKP, the monthly household income (Incomey,),
a dummy variable that indicates whether at least one child at the age of 16 or
younger lives in the household (Child,), and household’s risk attitude (RiskAtty)>*°.
The risk attitude is captured with a vector including two dummy variables. The first
dummy indicates if a household states to take no financial risk and the second
dummy denotes whether a household is willing to take above average financial risk
for above average financial returns®*®. Therefore, households stating to be willing to

take average financial risk serve as basis (omitted dummy) of the vector.

The first model specification implements the CPCM and builds on equation (1). The

respective full linear regression model is written in equation (2a).

InPercentageRiskyp cpcy = Bo + ninTWealth, + B, x Agey + B * Agezh

+ f5 * Femaley, + 4, * Inlncome, + s * Child, + y, * RiskAtt, + ¢ (2a)

The remaining three model specifications implement the BPT and build on equation
(1b). In this three model specifications the independent variable Wy, sp is the value of
households’ speculation-portfolio (ValueSPy). The three model specifications differ
regarding their risk-taking measure wnpsp Which is either implemented as the
speculation-portfolio’s risky asset share (PercentageRiskyn sp), or as the ex-post o of
a household’s speculation-portfolio in the three (On3ayears) and four years (Ohayears)
after the interview . The full linear regression model for the BPT is written in equation
(2b).

Inwpsp = Po + ninValueSP, + p; *x Agey + B, * Agezh + (3 * Femaley,

+ B, * Inilncome,, + fs * Child, + y; * RiskAtt, + ¢ (2b)

%4 For the purpose of accounting for non-linear effects of households’ wealth in their life-cycle.

%5 This means that only households which provide a risk attitude in item HD1800 are considered for the analysis.

%% This also includes households which state “We take substantial financial risks expecting to earn substantial
returns”. The reason for this pooling is the small number of households stating to be willing to take substantial
risk.
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with

wh,sp as either PercentageRiskyn sp, OF Oh 3years, OF Oh 4years-

The regression models of equations (2a) and (2b) apply to the sample of households
that are wealthy enough to establish a speculation-portfolio with a value of at least
1,000 EUR®*’, however, not considering whether the household invests in risky
assets or not. First, the regression models are employed in a logit regression analysis
to analyze households’ decision to generally invest in risky assets in the context of
the CPCM and the BPT. For this purpose, the dependent variable in equations (2a)
and (2b) is replaced by a dummy variable that takes the value 1 if a household
invests in risky assets and 0 otherwise. Second, the regression models of equations
(2a) and (2b) are employed in a linear OLS regression. If a household does not hold
any risky assets, Inwy, is set to -8.1 (which is equal to less than 1 EUR invested in

risky assets) to avoid missing values for the full sample analyses.

Furthermore, robustness checks that extract the influence of households’ purpose for
saving, education and financial literacy, and the point in time when the interview took
place are provided. In addition, the subsample of households that actually hold risky
assets is further analyzed to estimate to which extent the explanatory power of the
models primarily emerges from households’ decision to invest/not to invest in risky

assets.

Although the concept of RRA is originally based on investors’ behavior in continuous
time358, this analysis, as most previous studies, uses cross-sectional data. In this
case, the inclusion of households’ risk attitude as explanatory variable for their RRA
is based on the assumption that households’ risk attitude is time invariant. This
assumption is supported by experimental findings of Harrison et al. (2005), Sahm
(2012), Weber et al. (2013), and Woélbert/Riedl (2013).

%7 See, e.g. von Gaudecker (2015) who uses this threshold.

%8 See Oehler (1995), p. 111.
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5.2 Results

5.2.1 Descriptive statistics
Of 3,565 households in the sample of the PHF-Survey 1,401 answered the items
required for the regression analyses and are wealthy enough to establish a
speculation-portfolio with a value of at least 1,000 EUR.**® The mean age of these
households’ FKPs is 58 years (median age: 59 years). 64 percent of the FKPs are
male. In 18 percent of all households, there is at least one child who is 16 years of

age or younger.

Table 3 contains descriptive statistics of the 1,401 households’ risk-taking and
wealth. In the framework of the CPCM, on average, the households invest 12.6
percent of their total wealth in risky assets. When implementing the BPT, the
households invest 23.2 percent of their speculation-portfolio’s value in risky assets.
The moderate participation rate in risky assets is the reason why the mean standard
deviation of the returns of households’ speculation-portfolio is relatively low with a
figure of 3.6 percent for the four year investment period. On average, the households’
mean total wealth amounts to 472,369 EUR, while the mean value of the speculation-
portfolio is 122,125 EUR. The median values are lower for all measures indicating a

right-skewed distribution of the measures in the cross-section.

%9 Such a reduction of the sample size is not uncommon, e.g. Chatterjee et al. (2017) state that three out of five

households in the US do not have any emergency funds set aside.
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Table 3: Descriptive statistics of the risk-taking and wealth measures (N=1401 households)

Panel A: Risk-taking measures

Mean Med. Std.
PercentageRiskyp cpcm 126 .013 234
PercentageRiskyp sp 232 .045 .302
Consisting of:
Stocks .103 .000 .202
Bonds .056 .000 148
Real Estate Funds .017 .000 .074
Articles of Great Value .057 .000 .153
Oh,3years .037 .007 .053
On4years .036 .007 .051
Panel B: Wealth measures (in EUR)
Mean Med. Std.
TWealthy, 472,369 250,000 872,577
ValueSP, 122,125 38,310 379,150

Notes: Panel A displays descriptive statistics of the risk-taking measures and Panel B of the wealth measures.
For each measure the mean value (Mean), median value (Med.), and standard deviation (Std.) are provided.

5.2.2 Regression analyses
Stepwise logit regression analyses using the models from equation (2a) and (2b) are
performed to analyze the relation between households’ wealth and households’
decision to generally engage in risky investments within the CPCM as well as the
BPT. As first step of the regression analyses, the explanatory power of households’
characteristics &, is determined for each model specification. Thereafter, the
explanatory power added when households’ total wealth and the value of

households’ speculation-portfolio is included in the regression model are compared.

The results of the logit regression are presented in Table 4. The regression analyses
reveal that the models correctly predict whether households invest/do not invest in
risky assets in more than 70 percent of the cases. By just using the household-
specific characteristics in the CPCM it is possible to correctly forecast whether a
household invests in risky assets in 71.7 percent of all cases. Adding households’
total wealth (TWealthy) as explanatory variable increases the percentage of correct
forecasts to 73.2 percent. Using the value of households’ speculation-portfolio
(ValueSPy) in combination with the set of household specific characteristics as
independent variables in the BPT model it is possible to correctly forecast 76.4
percent of the households that do not invest in risky assets and 78 percent of the
households that invest in risky assets, leading to 77.2 percent of correct estimates
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overall. This means that the forecasting probabilities in the BPT model are 4
percentage points higher than in the CPCM. The regression coefficients for
households’ total wealth and the value of households’ speculation-portfolio show that,
in general, households are more likely to invest in risky assets as they get wealthier
in both models. Nevertheless, adding the value of households’ speculation-portfolio
as explanatory variable leads to a larger increase of the models’ correct estimates
than adding households’ total wealth. This indicates that the value of households’
speculation-portfolio is more influential than households’ total wealth when

households make the decision to generally invest in risky assets.

Table 4. Logit regression analyses with a dummy indicating investment in risky assets as
dependent variable

CPCM (model 2a) BPT (model 2b)
A410%
InTWealthy, (.058)
914
InValueSP, (.068)
&n Yes Yes Yes Yes
B -14.47% -13.63*** -12.95*** -16.02***
0 (1.323) (1.324) (1.449) (1.449)
2-Log-Likelihood 1541 1459 1574 1337
Nagelkerkes R? .318 .360 .306 466
Percentage of correctly estimated non-risky 65.3 63.8 70.1 76.4
investors
Percentage of correctly estimated risky 76.6 80.4 71.9 78.0
investors
Percentage correct estimates 71.7 73.2 71.0 77.2
N 1401 1401 1401 1401

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), 2-Log-
Likelihood statistics, Nagelkerkes R?, and the percentage of correct estimates for the logit regression analyses
using the regression models (2a) and (2b). &, captures age (Agey,), squared age (Age?;), and gender (Femaley,) of
household’s FKP, the monthly household income (Income},), households’ directly queried risk attitude (RiskAtty,),
and a dummy variable that indicates whether at least one child at the age of 16 or younger lives in the household
(Childy). The symbol *** denotes statistical significance at the one-percent level. Example: Regressing the risky
asset dummy on regression model (2b) with ValueSP,as wealth measure yields a coefficient of ValueSP;, of .914
with a statistical significance at the one-percent level and a Nagelkerkes R? of .466.

Findings of the stepwise linear OLS regression analyses using the models from

equation (2a) and (2b) are provided in Table 5. The dependent variables are
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PercentageRiskyhcrcm, PercentageRiskynsp, Ohayears, @nd Ohayears, respectively.
Solely including the household-specific characteristics &, without a wealth measure in
the linear regressions already yields an adjusted R-squared of 24 to 26 percentage
points in all four model specifications. This means that households’ characteristics
explain a very similar percentage of the financial risk taken by households through
their investment policy in both the CPCM and the BPT models. Adding households’
total wealth as independent variable in the CPCM model increases the adjusted R-
squared by 0.9 percentage points. In contrast, introducing the value of households’
speculation-portfolio provides an at least 9.4 percentage points higher adjusted R-
squared in the BPT models. Consequently, the explanatory power — measured as the
model’s adjusted R-squared — of the BPT model, is at least 7 percentage points
higher than the explanatory power of the CPCM. Moreover, the value of the
speculation-portfolio explains the risky asset share of households’ speculation-
portfolio in the BPT model more accurately than households’ total wealth explains the
risky asset share of households’ entire portfolio in the CPCM model. The explanatory
power of the models with the speculation-portfolio’s o as dependent variable is very
similar to the explanatory power of the models with the speculation-portfolio’s risky
asset share as dependent variable. The concept of decreasing RRA is supported in

all model specifications.
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Table 5: Stepwise regression analyses with PercentageRisky,cpcm, PercentageRiskyn sp,
Oh,3years, aNd O ayears @S dependent variable

Framework CPCM (model 2a) BPT (model 2b)
Dependent PercentageRisky, cpcmy  PercentageRiskyy, sp On3 Oha
variable wn/wh, cPe s 3years Ayears

.235"**
InTWealthy, (.060)
.983*** 681 679
[nValueSPy (.065) (.048) (.048)
&n Yes Yes Yes Yes Yes Yes Yes Yes
Bo -20.38***  -20.46™** -21.07*  -21.46** -17.61**  -17.88*** -17.58***  -17.85"**
(1.309) (1.307) (1.53) (1.417) (1.135) (1.063) (1.131) (1.059)
R? .260 .269 244 .352 247 .341 247 .341
R? adj. .256 .265 241 .349 .243 .337 243 .337
F-Test 69.86 63.34 64.34 94.66 65.25 89.91 65.29 90.03
N 1401 1401 1401 1401 1401 1401 1401 1401

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), R?, adjusted R*
(R? adj.), and F-statistics (F-Test) for the linear regression analyses using the models of equation (2a) and (2b). &
captures age (Agey), squared age (Age?), and gender (Female,) of household’s FKP, the monthly household
income (Incomey,), households’ directly queried risk attitude (RiskAtt;), and a dummy variable that indicates whether
at least one child at the age of 16 or younger lives in the household (Child,). The symbol *** denotes statistical
significance at the one-percent level. Example: Regressing PercentageRisky,sp on the regression model with
ValueSP, as wealth measure yields a coefficient of ValueSP, of .983 with a statistical significance at the one-percent
level and an adjusted R? of .349.

So far, the findings show that linear regression models based on the BPT provide
more explanatory power regarding households’ RRA in the speculation-portfolio than
linear regression models based on the CPCM regarding households’ RRA in the
entire portfolio. Moreover, the stepwise approach reveals that the wealth measure in
the BPT model, i.e. the value of households’ speculation-portfolio, adds more
explanatory power on top of the household-specific characteristics than households’
total wealth in the CPCM model. However, results in both frameworks are in favor of
a decreasing RRA among households. More specifically, in both models households
are more likely to generally invest in risky assets when they get wealthier.
Furthermore, households’ risky asset share and the o of households’ speculation-
portfolio rise with wealth.
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5.2.3 Robustness Checks
Previous studies identified an influence of investors’ graduation and professional
qualification®® and financial Iiteracys61 on the probability of stock market participation
and a relation between households’ goal-based saving behavior and risk-
tolerance®?2. ANOVA analyses are provided to figure out if and how these factors
influence the risky asset share and o of the household portfolios. The p-values of the
ANOVA analyses are presented in Table 6 and show statistically significant
differences regarding the risky asset share and o of the portfolios among households
with differently educated FKPs. Descriptive statistics of households’ risky asset share
and o subdivided by the graduation and professional qualification of their FKPs>®?
illustrate that financial risk taken by households through their investment policy
increases with the education level of their FKP. Moreover, FKPs with different
financial literacy build portfolios with different risky asset share and o. However, a
distinct relation between financial literacy and the financial risk taken by households
through their investment policy cannot be observed. Instead, the risky asset share
and o of households that answered one or two questions in the way that
Lusardi/Mitchell (2006) define as correct vary with no clear tendency. Those
households that gave three — in the sense of the questions’ authors — correct
answers clearly have the highest risky asset share and o. Furthermore, households
saving for their own retirement show a slightly higher risky asset share and ¢ than
households that save for larger purchases, emergency situations, or to support their
children or grandchildren. The latter difference, however, is hardly statistically

significant.

%0 See Section 3.2.4.

%1 See Section 3.1.2.

%2 See Section 3.1.3.2.1.

%3 These statistics are not reported in detail since the following regression analyses show that only few of the
factors remain significant when households’ wealth is considered.
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Table 6: ANOVA graduation, professional qualification and purpose for saving

p-values
Professional Financial Purpose for
Graduation qualification literacy saving
PercentageRiskyp cpcu .000 .000 .000 .087
PercentageRiskyy sp .000 .000 .000 .036
O ayears .000 .000 .000 .093

Notes: The table provides p-values for between group ANOVAs that analyze the influence of the graduation,
professional qualification, and financial literacy of households’ FKP as well as household’s purpose for saving on
the differences regarding households’ PercentageRiskyp cpcu, PercentageRiskyysp, and oy 4yeqrs- Regarding
graduation the groups “lower secondary school”’, “higher secondary school”, “university of applied sciences
entrance diploma”, and “general university entrance diploma” are considered. Regarding professional qualification

the groups “no training completed”, “currently in training/studying”, “vocational training completed”, “training at
technical/commercial college completed”, “university of applied sciences degree”, “university degree”,
“doctorate/postdoctoral qualification” are considered. Regarding purposes for saving the groups “larger purchase

» oo«

excl. vehicles”, “funds for emergency situations”, “old-age provision”, and “supporting children or grandchildren”
are considered. For example, the p-value of .000 shows that there is a statistically significant difference (at least
at the 99.9-percent level) regarding the mean values of PercentageRiskyy, cpciy between the groups with different
graduation.

Given the statistically significant different financial risk taken by households with
different graduation, professional qualification, and financial literacy the linear
regression models (2a) and (2b) are extended by these three factors. Graduation
(Graduationgkpn) and professional qualification (ProfessionalQualrkp ) are included
as ordinal factors. Financial literacy is captured by a dummy variable that is 1, if all
three questions are answered correctly and O otherwise (AllFinLit,). The full

regression models are as follows:

InPercentageRiskyy cpcy = Po + ninTWealth, + By * Agep + B * Agezh
+ B3 * Female, + B4 = Inlncomey, + s * Childy, + B¢ * Graduationggp p,

+ B7 * ProfessionalQualgkp, + Pg* AllFinLit, +y; * RiskAtt, + ¢ (3a)

Inwpsp = Po + ninValueSP, + B, x Agep + B * Agezh
+ p3 * Female, + p, * Inlncomey, + fs * Childy, + f¢ * Graduationggp p,

+ B7 * ProfessionalQualgkp, + Pg * AllFinLit, +y, * RiskAtt, + ¢ (3b)
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A logit regression analysis is performed to check if the previous findings on
households’ decision to generally participate in risky assets are robust to the three
control variables. The outcome of the logit regression analysis is presented in Table
7. FKPs’ graduation and financial literacy are identified as statistically significant
factors of influence regarding the decision to invest in risky assets in both the CPCM
and the BPT model. Nevertheless, both models’ fit still increases when the wealth
measures are added. And again, the full model of the BPT provides a higher
percentage of correct estimates and a higher explanatory power than the CPCM
model. Compared to the previous logit regression (see Table 4), the three new
factors hardly impact the models’ accuracy. Therefore, the previous findings stay
robust.
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Table 7: Logit regression analyses with a dummy indicating investment in risky assets as
dependent variable

CPCM (model 3a) BPT (model 3b)
InTWealthy, .?2)4610)
InValueSPy, (8?50)
Graduation .258*** .263*** 267 .216***
FKP.1 (.076) (.079) (.076) (.083)
. .019 .023 .025 -.012
ProfessionalQualrip n (.062) (.064) (.061) (.067)
o .400*** 467 .386** 483***
AllFinLity (.146) (151) (.145) (.159)
Further households-specific characteristics & Yes Yes Yes Yes
B -13.02%** -13.91%* -11.69** -15.10***
0 (1.371) (1.423) (1.340) (1.514)
2-Log-Likelihood 1447 1364 1478 1270
Nagelkerkes R? .339 .382 .329 AT73
Percentage of correctly estimated non-risky
investors 64.4 65.4 69.2 75.2
Percentage of correctly estimated risky 77 4 79.2 741 779
investors ’ ' ’ '
Percentage correct estimates 71.8 73.4 71.8 76.7
N 1345 1345 1345 1345

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), 2-Log-
Likelihood statistics, Nagelkerkes R?, and the percentage of correct estimates for the logit regression analyses
using equations (3a) and (3b). &, captures age (Agey), squared age (Age?,), and gender (Femaley,) of household’s
FKP, the monthly household income (Incomey,), households’ directly queried risk attitude (RiskAtty), and a dummy
variable that indicates whether at least one child at the age of 16 or younger lives in the household (Childy,).
ProfessionalQual, captures the professional qualification of the FKP in household h and AliFinLit, indicates
whether household h answered all three financial literacy questions correct. The symbol *** denotes statistical
significance at the one-percent level. Example: Regressing the risky asset dummy on regression model (3b) with
ValueSP, as wealth measure yields a coefficient of ValueSP, of .883 with a statistical significance at the one-
percent level and a Nagelkerkes R? of .473.

In addition, results of linear OLS regression analysis using models (3a) and (3b) are
provided in Table 8. Again, the three additional factors graduation, professional
qualification, and financial literacy provide only little further explanatory power.
Compared to the previous linear regression analyses (see Table 5) the R-squared
and adjusted R-squared rise between 0.9 and 2.3 percentage points. FKPs’
graduation and financial literacy are both statistically significant factors. However, the
regression coefficients of the wealth measures as well as their statistical significance

hardly change compared to the previous analyses and are, therefore, robust to the
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control variables. Once more, the explanatory power of the models with the risk-
taking measures PercentageRiskyn sp,

Additionally, the full models based on the BPT still provide more explanatory power

than the full model of the CPCM.

Table 8: Stepwise regression analyses with PercentageRisky,cpcnm, PercentageRiskyh sp,

Oh.3years, aNd O avears @S dependent variable

Oh,3years,

and Onhayears IS Vvery similar.

Framework

Dependent variable

CPCM (model 3a)

BPT (model 3b)

Wrftwn, PercentageRiskyyncpcy  PercentageRiskyy sp Oh3years Onayears
InTWealthy, (22)21 )
.929*** .640*** .638***
[nValueSPy (.066) (.050) (.049)
Graduation 247 247 A7 321 .299%** 233%** .299*** 233
FKP.h (.086) (.086) (.100) (.094) (.074) (.070) (.074) (.070)
ProfessionalQual .086 .086 .041 -.014 .033 -.005 .033 -.005
FKP.h (.067) (.068) (.079) (.074) (.058) (.055) (.058) (.055)
AllFinLit .6071*** .624*** .602*** .639*** A453*** AT78*** 448 4T3
h (.164) (.165) (.192) (179) (.142) (.134) (.142) (.134)
Furthgr householc.is-' Yes Yes Yes Yes Yes Yes Yes Yes
specific characteristics ¢
Bo -18.91%*  18.98** 1957 -20.52**  -16.45™* A7.11*** 1643  -17.08***
(1.368) (1.366) (1.596) (1.491) (1.185) (1.119) (1.181) (1.115)
R? .282 291 .269 .364 271 .352 271 .352
R? ad;. 276 .285 .264 .358 .266 347 .266 347
F-Test 52.27 49.14 49.15 69.25 49.60 65.86 49.61 65.90
N 1345 1345 1345 1345 1345 1345 1345 1345

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), R?, adjusted
R? (R? adj.), and F-statistics (F-Test) for the linear regression analysis using the regression models (3a) and (3b).
&n captures age (Agey,), squared age (Age?;), and gender (Female,) of household’s FKP, the monthly household
income (Incomey,), households’ directly queried risk attitude (RiskAttrgpp), and a dummy variable that indicates
whether at least one child at the age of 16 or younger lives in the household (Childy). ProfessionalQualy,
captures the professional qualification of the FKP in household h and AllFinLit, indicates whether household h
answered all three financial literacy questions correct. The symbols ***, **, and * denote statistical significance at
the one-, five-, and ten-percent level, respectively. Example: Regressing PercentageRiskyy sp on the regression
model (3b) with ValueSP, as wealth measure yields a coefficient of ValueSP;, of .929 with a statistical significance
at the one-percent level and an adjusted R? of .358.

Since data of the PHF-survey were collected over an 11-month period, the previous
results are controlled for a possible influence of the date of the interview. For this

purpose, the dataset is subdivided accordingly to the quarter when households were
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interviewed.** Again, the stepwise regression analyses reveal that the models based
on the BPT provide more explanatory power regarding the relation between
households’ wealth and financial risk taken through their investment policy than the
model based on the CPCM. Furthermore, models that use the risky asset share and
the o of the speculation-portfolio as risk-taking measure show similar explanatory
power. The concept of decreasing RRA is supported in all models. Therefore, the

main findings are also robust to the point in time when the survey took place.

Only half of the households that are wealthy enough to establish a speculation-
portfolio with a value of at least 1,000 EUR actually invest in risky assets. This might
entail a substantial part of the previous regression analyses’ explanatory power
coming from the subsample of households with no risky investments. To address this
issue, the following analysis focuses on the subsamples of households that actually
own risky assets. These subsamples cover 787 households for the analysis based on
the CPCM and 736 households for the analysis based on the BPT. The difference
between the numbers of households equals the number of households that solely
have businesses ran by household members and direct investments in firms as risky
assets. Compared to the full sample, households in these subsamples are on
average wealthier. The 787 households in the subsample of the analysis based on
the CPCM show a mean (median) total wealth of 644,545 EUR (367,000 EUR) and
the speculation-portfolios of the 736 households of the BPT sample show a mean
(median) value of 203,703 EUR (76,050 EUR).

Linear regression analyses are performed to assess the relation between these
households’ wealth and the financial risk taken by households through their
investment policy. The respective results are presented in Table 9. Compared to the
previous analysis the explanatory power of both models — measured by the adjusted
R-squared of their regression models — considerably decreases by 16 to 31
percentage points depending on the model specification. More specifically, the full
model of the CPCM provides an adjusted R-squared of 12.4 percent while the
adjusted R-squared of the full models based on the BPT range between 4.5 and 6.1
percent. Furthermore, the relation between households’ wealth and their risky asset

share and o change to the opposite. In the CPCM model, households’ total wealth is

%4 See Appendix A for the detailed results of these regression analyses.
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negatively correlated with households’ risky asset share with a statistical significance
at the one-percent level. The same holds true for the models based on the BPT when
the financial risk taken by households through their investment policy is measured by
the speculation-portfolio’s 0. In the BPT models, however, a considerable amount of
the regression models’ explanatory power arises from households’ directly queried
risk attitude. Households stating to be willing to take above average risk show a
higher percentage of risky investments and have speculation-portfolios with a higher
o than households stating to take average or no financial risk. Likewise, households
stating not to be willing to take financial risk have portfolios with a lower share of risky

assets and have speculation-portfolios with a lower o than the remaining households.

Table 9: Stepwise regression analyses with PercentageRisky,cpcnm, PercentageRiskyh sp,
Oh.avears, aNd Op avears @S dependent variable, conditional on holding risky assets

Framework CPCM (model 3a) BPT (model 3b)

Dependent variable

nfon PercentageRiskyncpcy  PercentageRiskyy sp On3years Ohayears
InTWealthy, _'(38;4)
-.046 =107 =107
InValueSPy (.035) (.036) (.036)
AboveAveraaeRisk 467" .466* AT AT4* .693*** [ 709*** .687*** [ 703***
gentskn (272) (.238) (176)  (.176) (182)  (.181) (.180)  (.179)
NoRisk =577 -.610*** -.267***  -285"** -273%* - 315** -273***  -315***
h (121) (117) (.081)  (.082) (.083)  (.084) (.082)  (.083)
Graduation -.092 -.068 .046 .047 .032 .033 .032 .033
FKPh (.067) (.065) (.045)  (.082) (.046)  (.046) (.045)  (.045)
ProfessionalQual 107+ .105** .004 .008 .008 .017 .008 .017
FKPh (.052) (.051) (.034)  (.035) (.035)  (.035) (.035)  (.035)
AllFinLit .358*** .295** 221** .223** .190** .194** .183* 187+
Mkttn (.138) (.134) (.091)  (.091) (.094)  (.094) (.093)  (.093)
Furthgr householc.Js-. Yes Yes Yes Yes Yes Yes Yes Yes
specific characteristics &
B -4.76*** -3.57* -2.42%** 235 -4.12***  -3.96*** -4.13**  -3.97***
0 (1.136)  (1.112) (767)  (.768) (791)  (.789) (781)  (.779)
R? .077 137 .057 .060 .064 .076 .064 .076
R? adj. .065 124 .044 .045 .051 .061 .051 .061
F-Test 6.30 10.85 4.28 4.05 4.82 5.23 4.82 5.25
N 787 787 736 736 736 736 736 736

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), R?, adjusted
R? (R? adj.), and F-statistics (F-Test) for the linear regression analyses using the regression models (3a) and (3b).
Further households-specific characteristics in &, captures age (Agey,), squared age (Age?},), and gender (Femaley,)
of household’s FKP, the monthly household income (Income;), and a dummy variable that indicates whether at
least one child at the age of 16 or younger lives in the household (Child,). ProfessionalQual, captures the
professional qualification of the FKP in household h and AllFinLit, indicates whether household h answered all
three financial literacy questions correct. The symbols ***, **, and * denote statistical significance at the one-,
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five-, and ten-percent level, respectively. Example: Regressing PercentageRiskyy, sp on the regression model (3b)
with ValueSP, as wealth measure yields a coefficient of ValueSP;, of -.046 with no statistical significance and an
adjusted R? of .045.

The findings of the previous robustness check suggest that households’ wealth is of
particular importance when households make the decision whether to generally
invest in risky assets. Therefore, both models considerably loose explanatory power

when they are applied solely on households that invest in risky assets.

5.3 Discussion and Conclusion
Chapter 5 aims at answering the questions whether households show a different
RRA in their speculation-portfolio than in their entire portfolio (RQ1) and whether the
value of households’ speculation-portfolio better explains households’ investment
policy for their speculation-portfolio than households’ total wealth for the entire
portfolio (RQ2).

The logit regression analyses show that households’ willingness to generally invest in
risky asset markets rises with households’ total wealth in the model based on the
CPCM of Merton (1969) and the value of households’ speculation-portfolio in the
models based on the BPT. In addition, results of the linear OLS regression analyses
suggest that the risky asset share in the CPCM model increases with households’
total wealth, while the risky asset share and the ex-post o in the speculation-portfolio
rise with the speculation-portfolio’s value. These findings uniformly indicate
decreasing RRA as in, Cohn et al. (1975), Morin/Suarez (1983), Riley/Chow (1992),
Oehler (1998), Calvet/Sodini (2014), and Oehler/Horn/Wedlich (2018).

The stepwise approach in the regression-analyses reveals that other household
characteristics than households’ total wealth and the value of households’
speculation-portfolio already explain a significant proportion of households’
investment policy, measured as the portfolio risky asset share and o. Furthermore,
the respective models’ correct estimates/(adjusted) R-squared range within 1.5
percentage points and are, therefore, very similar. When households’ total wealth is
added as explanatory variable in the CPCM model the increase of the model’s
explanatory power is less pronounced than the increase of explanatory power when

the value of households’ speculation-portfolio is added to the model relying on the
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BPT. Hence, the value of households’ speculation-portfolio adds more explanatory
power on top of the household-specific characteristics than households’ total wealth
in the CPCM model.

The results are robust to households’ education and financial literacy and the point in
time when the interview took place. However, the previously mentioned results
cannot be confirmed when the models are applied solely on the respective
subsample of households that invest in risky assets. A possible explanation for this
finding is that households’ total wealth and particularly the value of households’
speculation-portfolio is of notable importance when households decide on whether to
generally invest in risky assets. Yet, when households feel like they have
accumulated a sufficient amount of wealth and then venture to invest in risky assets,

other household characteristics are more decisive for the investment policy.
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6 The Relation between Household Wealth and the Efficiency of

the Speculation-Portfolio>®

6.1 Methodological Approach
To answer RQ3, i.e. whether households’ total wealth or the value of their
speculation-portfolio predicts the speculation-portfolio’s efficiency, the empirical
analyses in this chapter exclusively focus on the investment policy in households’
speculation-portfolio. Households which invest more than 90 percent of their
speculation-portfolio’s value in the asset classes money market and other financial
assets are excluded from the empirical analyses, because these households are
obviously not able to or hardly interested in investing in riskier asset classes®®.
Besides, households whose speculation-portfolio undercuts a value of 1,000 EUR

are not considered.

The speculation-portfolios’ returns and their standard deviations are calculated on a
daily basis with the benchmarks described in Section 4.4.2. The asset class other
financial assets is excluded from these calculations and the sum of the remaining

asset classes’ percentages is normalized to 100 percent.

Since portfolio efficiency as defined by Markowitz (1952) is a one-period concept,
several investment horizons are considered to increase the validity of the analysis.
More specifically, the efficiency of households’ speculation-portfolios is estimated for
the three, six, nine and twelve months, and two, three, and four years after the survey

took place.

For each estimation period, an efficient frontier of the ex-post returns is computed
with the direct method of Keller et al. (2015). This means that the returns and
standard deviation of returns of more than 6000 virtual portfolios are computed per

estimation period to build the respective efficient frontier.

%5 This chapter and the referred appendices are substantially obtained from Oehler/Horn (2016).

36 See Appendix B for a more detailed discussion of this constraint.
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The efficiency of the speculation-portfolio of household h in an investment period T is
indicated by the three measures return loss (RLy 1), unnecessary volatility (UVp 1),
and Sharpe-Ratio®®” (SR 7).

Return loss>® is defined as:

RLyr = .UEFT — HUnT (4)
with

% standard

uEh as return of the portfolio on the efficient frontier with the same®
deviation of returns ¢ as the speculation-portfolio of household h in the estimation
period T;

up 7 as the return of the speculation-portfolio of household h in estimation period T.

Unnecessary volatility is defined as:

UVhr = Onr — %E,g ()

with

onr as the standard deviation of the returns of the speculation-portfolio of household
h in estimation period T;

off as the standard deviation of returns of the portfolio on the efficient frontier with

0

the same®° return p as the speculation-portfolio of household h in the estimation

period T.

Figure 5 provides a graphical illustration of these two measures.

%7 The Sharpe-Ratio builds on the MVT and puts a portfolio’s excess returns in relation to the ecexess returns’

variance (see Sharpe (1994)). The Sharpe-Ratio was first introduced by Sharpe (1966).

%8 See Calvet et al. (2007) and von Gaudecker (2015). Please note that, in contrast to the previously mentioned
studies, the return loss is not calculated under consideration of the market portfolio’s Sharpe-Ratio nor is it
adjusted for the weight of risky assets. Since the efficient frontier is calculated following the approach of Keller
et al. (2015), i.e. without leverage, and with only 5 assets, an increase of the expected o does not necessarily
go hand in hand with an increase of the difference between the highest and the lowest possible portfolio
return, particularly in shorter estimation periods. Therefore, adjustments regarding the weight of the risky asset
probably would skew the results.

%9 Or a lower standard deviation of returns if portfolios with a higher standard deviation of returns earn lower

returns than portfolios with a lower standard deviation of returns. In this case, the highest return of all

portfolios with a lower standard deviation of returns is considered for comparison with the household’s
speculation-portfolio.

Or a higher return if portfolios with a higher standard deviation of returns earn lower returns than portfolios with

lower standard deviation of returns. In this case, the lowest standard deviation of returns of all portfolios with

higher returns is considered for comparison with the household’s speculation portfolio.
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Figure 5: Return loss and Unnecessary volatility

Since the findings in Chapter 5 show that the investment policy of the speculation-
portfolio is significantly influenced by its value, correlation analyses are provided to
describe the relation between the value and the investment policy®’" as well as the
efficiency of households’ speculation-portfolio. Linear OLS regression analyses are
used to additionally control for the influence of the determinants of households’
investment decisions described in Chapter 3 on the efficiency of the speculation-
portfolios. The regression analyses rely on three regression models with the

measures RLy 1, UVh 1, and SRy r as dependent variables.

The logarithmized value of the respective household’s speculation-portfolio

)**2 of the household’s financial

(ValueSPy), gender (Female,) and age (Agen
knowledgeable person (FKP), the household’s monthly income in EUR (Incomey,) and
its logarithmized total wealth in EUR (TWealth,) are introduced as independent
variables. These measures were also employed as control variables by Calvet et al.
(2007, 2009b), Hackethal et al. (2012), and von Gaudecker (2015) to analyze
households’ investment performance. Furthermore households’ assessment whether
their income is appropriate to make ends meet (Apprincome;), households’ self-

assessed risk aversion regarding the financial domain (RiskAtt,), and household’s

31 |f households’ asset location were not related with wealth, differences in households’ portfolio efficiency — if
existent — were most probably caused by lower fees for the wealthier households. In addition, a look on the
relation between the speculation-portfolio’s value and its investment policy is only necessary when market
participants are not able to/do not invest in the neoclassical market portfolio. Otherwise, all portfolios would
show the same degree of efficiency.

%2 The FKP's squared age is not included since findings of Nicolosi et al. (2009) and Calvet et al. (2009b)
suggest a linear, if any, relation between age and investment performance (see Section 3.2.3).
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estimation whether they will be able to save in the next year (FutSavingsy) are

included.®” The three full regression models are set up as follows:

RLyr = Bo + By * InValueSP, + B, * Femaley, + 3 * Agey + f4 * Incomey, + b5 *
InTWealthy, + B¢, * RiskAtt, + B, x Apprincomey, + fg * FutSavingsy, + &€ (6)

with
Femaley as 1 if the household’s FKP is female (N=279) and 0 if the household’s FKP
is male (N=551);

RiskAtt, as 1 if households state that they are not willing to take financial risks at all, 2
if households are willing to take average financial risks, and 3 if households are

willing to take above average financial risks;*"*

Apprincomey, as ranging from 1 ,households’ financial income covers the needs with

great difficulty” to 4 “households’ financial income covers the needs easily”;*"®

FutSavingsy as 1 if the household members think they are able to only save a smaller
share in the future, 2 if the household members think they are able to save the same
share in the future, and 3 if the household members think they are able to save a

larger share in the future.®®

UVyr = Bo + P1 * InValueSP, + B, x Femaley, + B3 * Agey + B4 *x Incomey, + fs *
InTWealthy, + B¢ * RiskAtty, + B, x Apprincome;, + Bg * FutSavings, + € (7)

SRpr = Bo + By * InValueSP, + [, x Femaley + B3 * Agey + B4 * Incomey, + fs *
InTWealthy, + B¢ * RiskAtty, + B, x Apprincome;, + Bg * FutSavings;, + ¢ (8)

3 Since previous studies did not find an influence of the presence of children in a household on portfolio

efficiency, this variable is not included.

374 This variable includes both items HD1800 and DHD2800. “Above average risk” merges households that
answered question HDI1800 or DHD2800 with “substantial” or “above-average” financial risks because of the
small amount of households that choose the answer “substantial”.

® Households’ answer on question DHI0800. See Appendix C Table 33 for descriptive statistics regarding this

variable.

Households’ answer on question HNI0700. See Appendix C Table 34 for descriptive statistics regarding this

variable.

37
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The robustness of the regression analyses’ results is controlled with ANOVA
analyses to discover differences between households with different saving purposes,
graduation, professional qualification, and financial literacy. Also, different
subsamples according to the point in time when the households were interviewed are

analyzed.

6.2 Results

6.2.1 Descriptive statistics and correlation analyses
Descriptive statistics of the asset allocation in households’ speculation-portfolios are
presented in Table 10. Of the original dataset, 830 households have a speculation-
portfolio with a value of at least 1,000 EUR and invest less than 90 percent of the
portfolio in the asset classes money market and other financial assets. The mean
value of households’ speculation-portfolios is 192,141 EUR. The median value is
considerably lower with 74,050 EUR, indicating the well-known right-skewed
distribution of wealth. On average, the households invest 42 percent of the portfolio
in the asset class money market, 22 percent in stocks, 13 percent in articles of great
value, 12 percent in Bonds, 4 percent in real estate funds and 8 percent in other
financial assets. The respective median values show that more than half of the

households do not invest in bonds, real estate funds or articles of great value.

Table 10: Descriptive statistics of speculation-portfolios

Percentage invested in asset classes

ValueSPh in Money  Realestate  Articles of  Other financial
EUR Stocks Bonds market funds great value assets
Mean 192,141 22 12 42 4 13 8
20th percentile 27,920 0 0 13 0 0 0
Median 74,050 13 0 40 0 0 0
80th percentile 219,240 42 24 72 0 23 14
Std. 488,844 25 20 27 12 22 14
N 830 830 830 830 830 830 830

Notes: The table displays descriptive statistics of the speculation-portfolios that exceed a net value of 1,000 EUR
and invest less than 90 percent of the portfolio in the asset classes money market and other financial assets. It
reports mean and median values, the 20" and 80" percentile and the standard deviation (Std.) of the value of the
830 speculation-portfolios in EUR as well as of the percentages of the portfolios that are invested in the asset
classes stocks, bonds, money market, real estate funds, articles of great value, and other financial assets.
Example: The mean value of the percentage invested in the asset class money market is 42 with a standard
deviation of 27. The 20th percentile is 13 and the median value is 40 percent. Twenty percent of the households
invest more than 72 percent of their speculation-portfolio in the asset class money market (80th percentile).
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In Table 11, Pearson correlation coefficients are provided to analyze whether the
value of the speculation-portfolio generally interacts with the different asset class
weights within the portfolio. The results show that the value of households’
speculation-portfolios positively correlates with the portfolio share of stocks, bonds,
and other financial assets with a statistical significance at least at the five-percent
level. In contrast, the percentage invested in the asset class money market is higher
in speculation-portfolios with a lower value with a statistical significance at the one-

percent level >’

Table 11 Correlation Coefficients (Pearson) between the portfolios’ net value and the asset
class weights

Money Real estate  Articles of great Other financial
Stocks Bonds market funds value assets
ValueSPy, .088** .125%** -.183*** .021 -.065* .104***

Notes: The table provides Pearson correlation coefficients between the value of households’ speculation-
portfolios and the percentage of the portfolio the households invest in the asset classes stocks, bonds, money
market, real estate funds, articles of great value, and other financial assets. The symbols ***, **, and * denote
statistical significance at the one-, five-, and ten-percent level, respectively.

Correlation analyses of the value of households’ speculation-portfolios with the
realized return, standard deviation of returns, return loss, unnecessary volatility, and
Sharpe-Ratio of households’ speculation-portfolio are performed with different
estimation periods of up to four years. The results are presented in Table 12. More
valuable speculation-portfolios show a higher standard deviation of returns than less
valuable speculation-portfolios; however, the correlation coefficients are not
statistically significant in most cases. Surprisingly, the value of households’
speculation-portfolios correlates negatively with the achieved return, particularly in
the nine and the twelve months estimation period. Along these lines, speculation-
portfolios with a higher value have statistically significant higher return losses (at
least at the ten-percent level in all estimation periods) and suffer from higher

unnecessary volatility and lower Sharpe-Ratios.

37 These results support former findings of Badarinza et al. (2016), Campbell (2006) and (2016), Calvet et al.

(2009a), and Calvet/Sodini (2014) according to which the amount invested in stocks or bonds increases with
household wealth.
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Table 12: Correlation coefficients (Pearson) between the value of households’ speculation-
portfolios and the return, standard deviation of returns, return loss, unnecessary volatility,
and Sharpe-Ratio of the speculation-portfolio

T Un,T Onr RLpr UVt SRpr
3 months -.007 033 .058* 017 013
6 months -.030 032 .061* 014 .000
9 months 094" .040 106* .087** -.099*"
12 months 1117 .054 104+ 118+ 092"
2 years -.022 .057 .074** .085* -.055
3 years .030 057 .068* 071* -.029
4 years 026 .057* .063* 071* -.039

Notes: The table provides Pearson correlation coefficients between the value of households’ speculation-portfolio
and the return u, r, standard deviation of returns o, 1, return loss RL,r, unnecessary volatility UV, r (both as
deviation from the efficient frontier of the respective estimation period), and Sharpe-Ratio SR, r. The symbols ***,
** and * denote statistical significance at the one-, five-, and ten-percent level, respectively. Example: For the
estimation period which started one day and ends 3 months after the households had been interviewed, the
Pearson correlation coefficient between the value of households’ speculation-portfolios and the return loss of
households’ portfolios is .058 with a statistical significance at the ten-percent level.

6.2.2 Regression analyses
Regression analyses using the models of equations (6)-(8) are provided to examine if
household wealth (either measured as total wealth or the value of the speculation-
portfolio) has an influence on the speculation-portfolios’ efficiency in the presence of

further determinants of households’ investment decisions.>"®

Results of the regression model employing equation (6) concerning households’
return loss are presented in Table 13. Like in the previous correlation analyses, a
positive relation between ValueSP, and their return loss is observed. However, the
respective regression coefficients are not statistically significant. Likewise, the
variables Agen, Income,, TWealth,, Apprincome,, and FutSavings, have no
statistically significant influence. In contrast, the gender of the household’s FKP
significantly impacts the return loss of the speculation-portfolio: If the FKP is female,
the return loss is lower and, hence, the speculation-portfolio is more efficient. An
even stronger influence can be observed for households’ risk attitude. The more risks

the households are willing to take, the higher their speculation-portfolio’s return loss

378 For reasons of better readabiliy, results for 3 and 9 month estimation periods are not reported in the results

tables. However, the results of these estimation periods support the findings of the remaining estimation
periods.
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is. Taken together, no empirical evidence can be found that more wealthy

h 379

households (households with higher income, higher total wealt or with a more

valuable speculation-portfolio) have a speculation-portfolio with lower return losses.

Table 13: Influence of households’ characteristics on the return loss of households’
speculation-portfolios

Estimation period

of RLpr: 0.5yrs 1yr 2yrs 3yrs 4 yrs
IV alueSP 001 003 .001 .000 .000
g (.003) (.002) (.001) (.001) (.001)
Female -015* -.010** -008**  -003*  -.004**
h (.007) (.004) (.003) (.001) (.002)
doe .000 .000 .000 -.000 -.000*
gen (.000) (.000) (.000) (.000) (.000)
Income -.000 -.000 -.000 -.000 -.000
h (.000) (.000) (.000) (.000) (.000)
001 002 001 001 001
InTWealthy (.003) (.002) (.001) (001)  (.001)
. 045+ 035+ 022 010" 012+
RiskAtty (.006) (.004) (.003) (.001) (.001)
R -.003 -.003 -.002 -.001 -.001
pp n (.005) (.003) (.002) (.001) (.001)
FutSavings 004 .003 .003 .000 .001
gSh (.005) (.003) (.002) (.001) (.001)
P 000 -036 .009 002 .006
0 (.039) (.026) (.017) (.009) (.009)
R? 087 124 117 097 116
R? adj. 078 115 108 088 108
F-Test 9.764 14.441 13.472 10981  13.425

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), R?, adjusted
R? (R? adj.), and F-statistics (F-Test) for the regression analysis using equation (6) with the return loss of
households’ speculation-portfolio per estimation period as dependent variable. The symbols ***, **, and * denote
statistical significance at the one-, five-, and ten-percent level, respectively. Example: Regressing the return loss
of households’ speculation-portfolios of the year after the survey had taken place on the model of equation (6)
yields a coefficient of the value of the speculation-portfolio of .003 with no statistical significance and an adjusted

R? of .115.

Results of the regression analysis that uses equation (7) to analyze the determinants
of the unnecessary volatility in households’ speculation-portfolio are provided in

379 see Appendix D Table 36 and Table 37 for the results of the stepwise regression analyses that show no

significant relation between households’ income or total wealth and the return loss of their speculation-
portfolio.
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Table 14. The unnecessary volatility of households’ speculation-portfolio is
significantly influenced by the value of the speculation-portfolio, the gender of the
FKP and the households’ risk attitude. All remaining variables are not statistically
significant.380 These results support the findings of the regression analysis
concerning the return loss. Again, those households which are willing to take the
highest risks hold the speculation-portfolios with the largest amount of unnecessary
volatility. If females manage the speculation-portfolio, it is more efficient. Results
regarding the value of households’ speculation-portfolio are ambiguous. While
households with a more valuable speculation-portfolio suffer less from unnecessary
volatility in the first 6 month after the survey, they suffer more from unnecessary

volatility in the one year period.

30 see Appendix D Table 38 and Table 39 for the results of the stepwise regression analyses that show no

significant relation between households’ income or total wealth and the unnecessary volatility of their
speculation-portfolio.
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Table 14: Influence of households’ characteristics on the unnecessary volatility of
households’ speculation-portfolios

Estimation

period of UV, r: 0.5yrs 1yr 2yrs 3yrs 4 yrs
InValueSP -.005* .005* .001 .000 .000
n (.003) (.003) (.002) (.001) (.001)
Fomale -.003 -010* -.008* -005*  -.005**
h (.006) (.005) (.004) (.002) (.002)

doe .000 -.000 -.000 -.000 -.000
gen (.000) (.000) (.000) (.000) (.000)
Income -.000 -.000 -.000 -.000 -.000
h (.000) (.000) (.000) (.000) (.000)

-.003 .001 .001 .001 001

InTWealthy, (003)  (002)  (002) (001)  (.001)
. 020" 040" 028  017** 017"
RiskeAtty (.005) (.005) (.004) (.002) (.002)
Aoprincome -.004 -.004 -.002 -.001 -.001
pp h (.004) (.004) (.003) (.002) (.002)

FutSavings .004 .003 .003 .001 001
gSn (.004) (.004) (.003) (.002) (.002)

P 136 -.033 -.001 -.001 -.001
0 (.034) (.030) (.024) (.014) (.014)

R? .030 121 .096 .099 101
R? adj]. .020 113 .087 .090 .092
F-Test 3.113 14087  10.867  11.185  11.443

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), R?, adjusted
R? (R? adj.), and F-statistics (F-Test) for the regression analysis using equation (7) with the unnecessary volatility
of households’ speculation-portfolio per estimation period as dependent variable. The symbols ***, **, and *
denote statistical significance at the one-, five-, and ten-percent level, respectively. Example: Regressing the
unnecessary volatility of households’ speculation-portfolios of the year after the survey had taken place on the
model of equation (7) yields a coefficient of the value of the speculation-portfolio of .005 with a statistical
significance at the ten-percent level and an adjusted R? of .113.

In Table 15, the results of the regression analysis that examines the factors which
influence the Sharpe-Ratios of households’ speculation-portfolios using the model of
equation (8) are presented. By and large, the results confirm the findings of the
previous two regression analyses, although, the regressions’ adjusted R-squared are
lower than in the previous analyses. Besides the three factors ValueSP,, Femaley,

and RiskAtt,, the factor Agey also influences the Sharpe-Ratio of the speculation-

85



portfolio at a statistically significant level.*®" More precisely, the speculation-portfolio’s

Sharpe-Ratio rises with the age of the FKP.

Table 15: Influence of households’ characteristics on the Sharpe-Ratio of households’
speculation-portfolios

Estimation period

of SRy, 7 0.5yrs 1yr 2 yrs 3 yrs 4 yrs
- -.005 -.035** -.006 -.002 003
g (.038) (.016) (.011) (.006) (.008)
Female 025 064 .060** 031** .040%
n (077) (.032) (.023) (.013) (.017)
doe 002 003" .003*** 0071 002+
gen (.003) (.001) (.001) (.000) (.001)
Income .000 .000 .000 .000 .000
n (.000) (.000) (000) (.000) (.000)
-.044 -012 -010 -.008 -.006
InTWealthy (035)  (014)  (011) (.006) (.008)
. S205% S48 421 048" - (072%*
RiskeAtty (.069) (.028) (.021) (.012) (.015)
J— 021 031 020 011 011
pp n (.059) (.024) (.018) (.010) (.013)
FutSavings .008 -.026 -.020 -.001 -.020
gsn (.055) (.023) (.017) (.009) (.012)
P 191 376 590%** 58T 721
0 (.455) (.187) (137) (.077) (.098)
R? 017 074 086 053 070
R? ad. 007 065 077 044 061
F-Test 1.729 8.138 9.626 5.704 7.677

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), R?, adjusted
R? (R? adj.), and F-statistics (F-Test) for the regression analysis using equation (8) with the Sharpe-Ratio of
households’ speculation-portfolios per estimation period as dependent variable. The symbols *** and ** denote
statistical significance at the one- and five-percent level, respectively. Example: Regressing the Sharpe-Ratio of
households’ speculation-portfolios of the year after the survey had taken place on the model of equation (8) yields
a coefficient of the value of the speculation-portfolio of -.035 with a statistical significance at the five-percent level
and an adjusted R? of .065.

In a nutshell, so far it cannot be attested that more wealthy households (households
with higher income, higher total wealth, or with a more valuable speculation-portfolio)
have a more efficient speculation-portfolio than less wealthy households. Instead, the

gender of the FKP and the household’s risk attitude seem to be the factors that have

¥ See Appendix D Table 40 and Table 41 for the results of the stepwise regression analyses that show no

significant relation between households’ income or total wealth and the Sharpe-Ratio of their speculation-
portfolio.
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the strongest influence on the speculation-portfolios’ efficiency. Other factors such as
households’ income, total wealth or their estimation regarding future savings are not

statistically significant.

6.2.3 Robustness Checks
The analyzed sample of households is split accordingly to the three quarters in which
the households were interviewed in order to check whether the results could have
been mainly driven by some households in a specific time period. Table 42 in
Appendix E includes the results of the correlation analyses by quarter. Although, it
cannot be attested that the results in all subsamples are identical, the overall
tendency stays stable. More importantly, there is no statistically significant correlation
coefficient that contradicts the findings of the previous analyses. Appendix F shows
the regression analyses of the full model of equations (6)-(8) by quarter. All results for
models and estimation periods with an adjusted R? of at least .05 support the results
of the former regression analyses throughout. In addition, no statistically significant
regression coefficients that cut across the overall findings can be found; neither for
the models with the speculation-portfolios’ return loss, nor with speculation-portfolios’

unnecessary volatility, or Sharpe-Ratio as dependent variable.

The analysis follows von Gaudecker (2015) and estimates whether the education of
the households’ FKP (measured as graduation and professional qualification)®®?
significantly influences the asset allocation in households’ speculation-portfolio. For
this purpose, ANOVA analyses are performed which control for significant differences
between households with different education with respect to the value of the
households’ speculation-portfolio as well as their monthly income and their total

wealth and the percentages invested in the different asset-classes.

Since van Rooij et al. (2011) state that investors with higher financial literacy are
more likely to invest in stocks, it is additionally tested whether the financial literacy of
the household’s FKP influences the asset allocation in households’ speculation-
portfolios. In the same line, ANOVA analyses are performed to discover differences

between households with different saving purposes.

%2 Households that do not specify their education or professional qualification are excluded from these analyses.
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The results of the ANOVA analyses are presented in Table 16. They show that
differences in the education of the households’ FKP go hand in hand with differences
in the value of households’ speculation-portfolio and households’ monthly income.
The same is true for differences in the saving purpose. However, significant
differences regarding the percentages of the portfolio that households invest in the
six asset classes can hardly be observed. The only exception is the asset class
articles of great value in context of the variable professional qualification. However,
since the average percentages invested in this asset class vary only in a range
between .08 and .16 per subsample accordingly to the professional qualification, it
seems doubtable that this variation significantly disrupts the robustness of the results.
Differences in households’ financial literacy are neither responsible for differences in
households’ wealth nor for the asset allocation in households’ speculation-portfolio.
Therefore, it can be concluded that households’ education and financial literacy as
well as households’ saving purpose hardly explain the asset allocation of households’

speculation-portfolio and, as a consequence, its efficiency.
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Table 16: ANOVA graduation, professional qualification and purpose for saving

p-values
Professional Financial Purpose for
Graduation qualification literacy saving
InValueSPy, .007 .000 .605 .047
Incomey, .000 .000 .632 .035
InTWealthy, 132 .056 114 496
Percentage Stocks 234 .182 A79 .219
Percentage Bonds 480 .271 .136 439
Percentage Money 623 147 061 107
market
Percentage Real estate 200 678 498 536
funds
Percentage Articles of 517 013 832 297
great value
Percentage Other 582 345 417 482

financial assets
Notes: The table provides p-values of ANOVAs that analyze the influence of the household’s FKPs’ graduation,
professional qualification, and financial literacy as well as household’s purpose for saving on the differences
between the values of households’ speculation-portfolios (InValueSP;), monthly household income (Incomey,),
total wealth (InTWealth,), and the percentages of the portfolio invested in the different asset classes. As
purposes for saving “larger purchase excl. vehicles”, “funds for emergency situations”, “old-age provision”, and
“supporting children or grandchildren” are considered.

6.2.4 A closer look on the differences between portfolios managed by
women and men and portfolios of households with different risk
attitudes

The regression analyses in Section 6.2.2 unfold that the gender of households’ FKP
and households’ self-reported risk attitude significantly influence the efficiency of
households’ speculation-portfolio. To point out the differences between portfolios
managed by women and men as well as portfolios of households with different risk
attitudes mean values and respective t-tests are provided regarding the household
wealth, speculation-portfolio’s asset allocation, and speculation-portfolio’s outcomes
subdivided by the FKP’s gender and risk attitude.

Table 17 contains a comparison of households with female and male FKP.

Households with a female FKP show significantly less valuable speculation-portfolios
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and less monthly income. Female FKPs hold significantly smaller percentages in
stocks®® but larger percentages in articles of great value. This combination leads to
slightly higher average returns and a lower volatility (both not statistically significant)
compared to the outcomes of speculation-portfolios managed by men. Furthermore,
female managed speculation-portfolios show lower return losses, less unnecessary
volatilities, and higher Sharpe-Ratios with a statistical significance at the one-percent

level regarding all three measures.

Table 17: Comparison of households with female and male FKP

Female Male p-value
ValueSP, 122,644 227,331 .004
Incomey, 3,591 4,496 .000
TWealthy, 534,029 656,950 .106
Percentage Stocks 18 24 .000
Percentage Bonds 12 12 .920
Percentage Money market 44 41 193
Percentage Real estate funds 4 3 .265
Percentage Articles of great value 16 11 .008
Percentage Other financial assets 7 8 .140
Annual excess return (4 yrs., in 5.1 4.9 493
percent)
Annual §tandard deviation of returns 76 8.1 165
(4 yrs., in percent)
Annual return loss (4 yrs., in percent) 25 3.0 .001
Annual unnecessary volatility (4 yrs., 28 36 001
in percent)
Annual Sharpe-Ratio (4 yrs.) .71 .66 .004
N 279 551

Notes: The table provides mean values of households’ wealth measures (ValueSP,, Incomey, TWealthy),
percentages of the speculation-portfolio invested in the different asset classes, and portfolio outcomes subdivided
by the gender of households’ FKP. Annual excess return is the return of households’ speculation-portfolio minus
the risk-free rate in the respective period of time. The table furthermore reports p-values of the t-tests used to test
equality of the mean values.

%3 This finding is in accordance with Agnew et al. (2003), Barber/Odean (2001), Dwyer et al. (2002), Halko et al.
(2012).
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The regression analyses employing the models (6) — (8) showed that households’
risk attitude is the most significant factor of influence regarding the efficiency of
households’ speculation-portfolio. In Table 18, mean values of households’ wealth
measures, asset allocation, and annual portfolio outcomes over the four year
investment period are provided categorized by households’ self-reported risk attitude
(no risks, average risks, above average risks) to reveal the differences between the
households in these three categories. In addition, the p-values of the ANOVA

analyses that compare households of the three categories are presented.

The 286 households that denote their willingness to take financial risk with no risks
own less valuable speculation-portfolios and have lower monthly incomes than the
remaining households. However, households’ total wealth does not differ between
the three risk attitude categories at statistically significant levels and neither do the
percentages invested in bonds and real estate funds. Households that assess
themselves as taking no risks invest on average 13 percent of their speculation-
portfolio in stocks, which is significantly less compared to the households that label
themselves as taking average risks (25 percent in stocks) or above average risks (49
percent in stocks). An inverse effect can be observed for the percentages invested in
the asset class money market. Households which state that they do not take risks at
all invest nearly half of their portfolio value in money market. In contrast, the 44
households that are willing to take above average risks invest only a quarter of their
speculation-portfolio in the asset class money market. The 500 households stating to
take average risks invest 40 percent of their speculation-portfolio in this asset class.
A similar pattern appears for the percentages invested in the asset class articles of
great value. Again, the percentages invested in this asset class shrink when
households’ willingness to take risks rises. Regarding the asset classes bonds and
real estate funds no statistically significant tendency can be found. To sum up, with
rising willingness to take risks, households invest statistically significant larger
percentages of their speculation-portfolios in stocks and smaller percentages in the

asset classes articles of great value and money market.

Considering the portfolio outcomes, households’ self-reported risk attitude is reflected
by the o of households’ speculation-portfolios. Households that are willing to take

higher risks have speculation-portfolios with a mean annual o of 12 percent over a 4
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year estimation period. The latter differs at the one-percent level from the households
that state to take no risks (o of 7.1 percent) or average risks (o of 8 percent). Yet,
households’ willingness to take additional risks was hardly recompensed in the four
year period from 2011 to 2015. The mean annual portfolio return is roughly the same
over the three categories. Consequently, households with higher willingness to take
financial risk suffer from statistically significant higher return losses, higher

unnecessary volatility and lower Sharpe-Ratios.

Moreover, the mean age of the household’s FKP is significantly different between the
three categories. Households that state to take no risks have a statistically significant
higher age than households which take average risks. The households which are

willing to take above average risks are the youngest, on average.

Amongst female FKPs, 119 of 279 (43 percent) state to not take any financial risk at
all, whereas only 30 percent (167 of 551) of the male FKPs state the same. On the
contrary, seven percent (36 of 551) of the male FKPs are willing to take above

average risks; twice as many as female FKPs (3 percent; 8 of 279).
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Table 18: Comparison of households according to their self-reported risk attitude

above average

no risks average risks risks p-value

ValueSPy 126,446 232,754 157,652 .012
Incomey, 3,489 4,536 4,845 .002
TWealthy, 598,017 639,441 459,545 .558
Percentage Stocks 13 25 49 .000
Percentage Bonds 12 12 9 727
Percentage Money market 48 40 26 .000
Percentage Real estate funds 4 4 2 422
Percentage Articles of great value 19 10 4 .000
Percentage Other financial assets 5 9 10 .000
Annual excess return (4 yrs., in 5.0 4.9 5.8 217
percent)
Annual standarq deviation of 71 8.0 12.0 000
returns (4 yrs., in percent)
Annual return loss (4 yrs., in 21 3.1 5.4 000
percent)
AnnL{aI unnecessary volatility (4 23 36 71 000
yrs., in percent)
Annual Sharpe-Ratio (4 yrs.) .73 .66 .52 .000
Mean (Median) Age;, 62 (64) 57 (58) 49 (45) .001
N 286 500 44

With female FKP 119 152 8

With male FKP 167 348 36

Notes: The table provides mean values of households’ wealth measures (ValueSP,, Income;,, TWealthy,),
percentages of the speculation-portfolio invested in the different asset classes, and portfolio outcomes subdivided
by households’ self-reported risk attitude. Annual excess return is the return of households’ speculation-portfolio
minus the risk-free rate in the respective period of time. In addition, the table reports p-values of the ANOVAs that
analyze the influence of households’ risk attitude on these mean values.

6.2.5 The determinants of households’ self-reported risk attitude
The comparison of households with different risk attitudes clarifies that these
households also significantly differ in some sociodemographic and -economic
aspects (wealth as well as age and gender of their FKPs). For this reason, another
linear regression analysis with households’ risk attitude as dependent variable and
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their sociodemographics and -economics as independent variables is provided to

examine the factors that actually drive households’ self-reported risk attitude.

The results of this analysis are shown in Table 19. Indeed, the age and gender of the
household’s FKP significantly drive household’s self-reported risk attitude. Female
FKPs are less prone to take risks than male FKPs. Furthermore, a household’s
willingness to take risks decreases when the FKP gets older. Regarding the wealth
measures, it again appears that the value of household’s speculation-portfolio is the
only statistically significant factor of influence. Households are willing to take higher

risk with increasing value of their speculation-portfolio.

Table 19: Determinants of households’ self-reported risk attitude

.075%* 23
InValueSPy, (.015) (.019)
Female -.160*** =131
h (.041) (.039)
A e _.008*** _.01 1***
gén (.001) (.001)
Income 000
h
(.000)
InTWealthy, (-(())1285)
B .868*** 1.762** 2.183*** 1.455***
0 (.171) (.024) (.077) (.216)
R2? .029 .018 .046 126
R? adj. .028 .017 .045 21
F-Test 24.450 15.434 40.130 23.750

Notes: The table provides regression coefficients, R?, and adjusted R? for the regression analysis with
households’ self-reported risk attitude as dependent variable. The symbol *** denotes statistical significance at
the one-percent level.

The previous findings are summarized in Figure 6. The most influential factor
regarding the efficiency of households’ speculation-portfolio is their self-reported risk
attitude. Households which are willing to take higher risks implement less efficient
speculation-portfolios. Risk attitude, in turn, is not an independent construct, but is
significantly influenced by the age and gender of households’ FKP as well as the
value of households’ speculation-portfolio. The households which own more valuable
speculation-portfolios show a higher willingness to take risks than households with
less valuable portfolios. Older FKPs tend to avoid risks, whereas younger FKPs show
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a higher willingness to take risks. Likewise, male FKPs show a stronger tendency to

take above average risks, whereas female FKPs shun risks.

Additionally, age and gender of households’ FKP have a direct impact on the
efficiency of households’ speculation-portfolio. Older FKPs’ speculation-portfolios
earn higher Sharpe-Ratios than the speculation-portfolios of their younger peers.
Speculation-portfolios of female FKPs are more efficient than those of male FKPs. All
in all, no evidence that the efficiency of a household’s speculation-portfolios rises with

household wealth can be found.

The older the FKP the higher the Sharpe-Ratio of the asset mix

The older the less risks
Age
The higher ValueSP v The more risks v
the more risks - . the less efficient,| Efficiency of
ValueSP »  Risk attitude o .
e L“ speculation-portfolio
F N
- Female FKPs take less risks
Gender
Female FKPs have a more efficient asset mix
significant influence weak influence

v
1
1
1
1
1
1
1
]
I
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I
I
1
1
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Figure 6: Determinants of the efficiency of households’ speculation-portfolio

6.3 Discussion and Conclusion
Chapter 6 aims at answering the question whether households’ total wealth or the
value of their speculation-portfolio predicts the efficiency of their speculation-portfolio
for a buy-and-hold strategy. The results of the previous analyses show no direct
relation between household wealth and the efficiency of the speculation-portfolio.
Instead, the gender of the FKP and the household’s risk attitude significantly
influence the speculation-portfolio’s efficiency. The analysis of the determinants of
households’ risk attitude, however, reveals that the value of households’ speculation-
portfolio has some statistically significant influence. Hence, households’ risk attitude

serves as a mediator for the influence of the value of households’ speculation-
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portfolio on the speculation-portfolio’s efficiency.384 Still, more valuable speculation-
portfolios are not more efficient, as findings of Vissing-Jorgensen (2004) and Calvet
et al. (2007) and (2009) would suggest. Instead, the results of the regression
analyses could indicate that households with more valuable speculation-portfolios
suffer from less efficiency. This statement, however, should be treated with caution
for two reasons. First, the adjusted R-squared of the respective full regression
models in Table 13, Table 14, Table 15, and Table 19 never exceed 12 percent (the
model with the value of the speculation-portfolio as single explanatory variable for
households’ risk attitude in Table 19 only yields an adjusted R? of 2.8 percent).
Considering the significant influence of the FKP’s age and gender, this leaves little
explanatory power for the mediator effect. Second, the relation between the value
and the efficiency of the speculation-portfolio may also (partially) be caused by the
following effect observed by Calvet et al. (2007): “Rich and educated households
select portfolios with a high Sharpe ratio but also a high risky share, resulting in a
high complete return loss. Conversely, unsophisticated households allocate a small
fraction of their financial wealth to an inefficient risk portfolio and overall incur low

complete portfolio return losses” (Calvet et al. 2007, p. 738).

In a nutshell, it is doubtful that the efficiency of households’ speculation-portfolios is
driven by the speculation-portfolios’ value; households’ total wealth and income show
no statistically significant influence. For a prediction of the speculation-portfolios’
efficiency, the age and gender of the FKP and households’ risk attitude are more
suitable. This result is robust to other factors like household members’ estimation
regarding future savings and the FKP’s formal level of education or financial literacy.
Hence, previous findings of Nicolosi et al. (2009), Seru et al. (2010), and (partially,
because no adverse effects of cognitive aging are found) Korniotis/Kumar (2011) who
state that more experienced/older investors show greater investment knowledge are
supported. The analyses furthermore support the finding of Schooley/Worden (1996)
who attest that the households were able to compose their portfolio in accordance to

their self-reported risk attitude (maybe with the assistance of their financial advisers).

%4 Goodman-Tests (1960) including the value of the speculation-portfolio as independent variable, the 4-year

Sharpe-Ratio as dependent variable, and households’ risk attitude as mediator reveal a t-value of 3.38
indicating (considering the sample size of 830) that the indirect effect of the value of households’ speculation-
portfolio on the speculation-portfolio’s 4-year Sharpe-Ratio is statistically significant at the one-percent level.
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Consequently, households seem to be aware of the basic risks and opportunities of

the asset classes they invest in.
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7 The Effects of Automated Portfolio Rebalancing on the

Efficiency of Households’ Speculation-Portfolio®®

7.1 Methodological Approach
This chapter’s aim is to answer RQ4 and RQ5, i.e. whether the efficiency of the 830
speculation-portfolios analyzed in Chapter 6 can be enhanced by portfolio
rebalancing and whether households’ total wealth or the value of their speculation-

portfolio influences the respective effect of portfolio rebalancing.

Again, the asset class other financial assets is excluded in the empirical analysis and
the sum of the remaining asset classes’ percentages is normalized to 100 percent. It
is assumed that each household of one quarter was interviewed on the same day in
the middle of the quarter. The efficiency of households’ speculation-portfolio is

estimated with the returns of the benchmarks described in Section 4.4.2.

The analysis’s methodology has to fulfill three requirements. First, to measure the
differences in portfolio efficiency that arise from employing a rebalancing strategy
instead of a buy-and-hold-strategy. Second, to identify the speculation-portfolios, or
more precisely their asset weights, that benefitted from a rebalancing strategy. Third,
to derive the characteristics of the households that benefitted from rebalancing their

speculation-portfolio.

For these purposes, the performance of households’ speculation-portfolios resulting
from a buy-and-hold strategy over a 4 year period as computed in Section 6.2 is
compared to the performance that households’ speculation-portfolios would have
yielded with (a) periodical rebalancing strategies with rebalancing after (a1) one
month or (a2) one year, and (b) threshold rebalancing strategies with rebalancing
when the worst and best performing asset classes’ returns in a household’s
speculation-portfolio diverge by (b1) 5%, (b2) 10%, or (b3) 20% compared to the last

385 This chapter and the referred appendices are substantially obtained from Horn (2018).
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rebalancing.®

With the rebalancing of the speculation-portfolio, all asset classes’
weights of a portfolio are set back to their initial values. The portfolio outcomes are
computed as the mean portfolio return (u), the standard deviation of the portfolio

returns (o), and the portfolio’s Sharpe-Ratio.>®

However, it seems possible that rebalancing strategies not only change the y and o
of a portfolio but also the skewness and kurtosis of the portfolio’s return distribution.
In this case, households might benefit from rebalancing when the adjustment of the
asset weights leads to a more favorable distribution of the speculation-portfolio’s
returns although p, o, and the Sharpe-Ratio stay the same.>®® To capture the latter
effect, the change of the Adjusted Sharpe-Ratio®®® through portfolio rebalancing is
analyzed. The Adjusted Sharpe-Ratio for the portfolio of household h (ASRy) is

computed as:

ASRh _ SRh(l n (Skew:essh) SRh _ ([Kurtoziish—3]) SRZh) (9)
with
SRy, as the Sharpe-Ratio of the speculation-portfolio of household h.

The Adjusted Sharpe-Ratio incorporates a penalty (gain) factor (the term in
parentheses) for negative (positive) skewness and excess (limited) kurtosis (ASR-
Factor). If this factor increases, rebalancing has a favorable effect for risk averse
households regarding the skewness (Skewness,) and kurtosis (Kurtosisy) of their
speculation-portfolio’s return distribution.>*° Additional performance measures are not

considered since previous studies show that the choice of the performance measure

386 Additionally, households’ portfolio performance for strategies that combine threshold strategies with periodical
strategies, e.g. a strategy that either immediately rebalances the portfolio if a 5 percent threshold level is
exceeded or if the portfolio was not rebalanced in the previous month have been calculated. However, the
outcomes of these strategies (e.g. 5 percent threshold plus monthly rebalancing yielded on average an annual
p of 6.290 percent, o of 7.900 percent, and Sharpe-Ratio of .7100) were not different from the outcomes of the
threshold strategies (e.g. 5 percent threshold rebalancing yielded on average an annual p of 6.285 percent, o
of 7.905 percent, and Sharpe-Ratio of .7088) at statistically significant levels. Therefore, this chapter solely
focuses on the threshold and periodical strategies to more clearly derive the effects of the separate strategies
on households’ portfolio outcomes. For an overview regarding various types of rebalancing strategies see
Daryanani (2008).

See e.g. Hilliard/Hilliard (2018) for a similar approach.

See Guse/Rudolf (2008) and Scott/Horvath (1980) who show that risk averse investors prefer positively

skewed return distributions with low kurtosis.

%89 See Pézier/White (2006).

%0 Some households might — in dependence of their investment goal — prefer return distributions with negative
skewness and excess kurtosis. This, however, should be the minority and, additionally, it seems unlikely that
households would design their entire speculation-portfolio with negative skewness and excess kurtosis, e.g., it
is more likely that households invest small amounts of their wealth in lottery tickets to reach this effect.

387
388
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is not critical for the performance evaluation®®', even when returns are not normally

distributed.3?

Due to the rebalancing strategies possibly not providing the same benefits for
different speculation-portfolios with different asset allocation, linear regression
analyses with the speculation-portfolio’s asset class weights as independent
variables are employed to analyze the asset class weights’ influence on the benefits
of the rebalancing strategies - measured as increase of the Sharpe-Ratio and
increase of the gain factor of the Adjusted Sharpe-Ratio. The dependent variables of
the regression analyses are the change of the Sharpe-Ratio (ASR;) and the change
of the gain factor of the Adjusted Sharpe-Ratio of household h (AASRFactor;)
resulting from the usage of rebalancing strategies instead of a buy-and-hold strategy.

The respective linear regression models are as follows.

A SRy, = fo + B1 * MoneyMarket, + [3, * Stocksy, + B3 *x Bondsy, +
B4 * RealEstateFunds) (35 * ArticlesOf GreatValue, + ¢ (10)

with

MoneyMarket, as percentage invested in cash(-equivalents);
Stocksy as percentage invested in stocks;

Bondsy, as percentage invested in bonds;

RealEstateFundsy, as percentage invested in real estate funds;

ArticlesOfGreatValuey, as percentage invested in articles of great value.

A ASRFactory, = By + 1 * MoneyMarket, + [, * Stocksy, + 3 * Bonds),, +
B4 * RealEstateFundsy, + [s * ArticlesOfGreatValue, + € (11)

Since households’ asset allocation is significantly driven by households’
characteristics, it seems possible that some households with certain socioeconomics
and sociodemographics can expect higher benefits from rebalancing strategies than

%" See Eling (2008) and Dichtl et al. (2016).
%92 See Adcock et al. (2012).
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the remaining households. The following linear regression models are used to
analyze this relation and to derive stylized characteristics of the households that

would have benefitted from rebalancing their speculation-portfolio.

A SRy, = By + 1 * InValueSP, + vy, * RiskAtt, + [, * Agep
+ B3 * Age®, + By * Female, + Bs * InTWealth,,

+ B¢ * Inincome, + [, * Child, + € (12)
with

InValueSPy, as logarithmized value of the speculation-portfolio of households h;
RiskAtt, as vector of households’ self-reported financial risk attitude with the
manifestations “no risk”, “average risk”, “above average risk” each with a
commensurate return where “average risk” is the vector’s basis;**?

Agen as age of the households’ FKP;

Femaley as 1 if the household’s FKP is female and 0O if the household’s FKP is male;
InTWealthy, as the household’s logarithmized total wealth;

IniIncomey, as the household’s logarithmized monthly net income;

Child, as 1 if at least one person of 16 years or younger lives in the household and 0

otherwise.

A ASRFactory, = [y + B1 * InValueSP, + y, * RiskAtt, + [, x Agey,
+ B3 * Age®, + B4+ Female, + Bs * InTWealth,,

+ B¢ * Inincome, + [, * Child, + € (13)

93 This variable includes both items HD1800 and DHD2800. “above average risk” merges households that

answered question HDI1800 or DHD2800 with “substantial” or “above average” financial risks due to the small
amount of households that choose the answer “substantial”.
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7.2 Results

7.2.1 Comparison of portfolio performance resulting from buy-and-hold and
rebalancing strategies

The mean y and ¢ of households’ speculation portfolios when households would

have applied a buy-and-hold strategy are compared in Table 20 with the p and o of

the speculation-portfolio when households would have applied a rebalancing

strategy.

By employing a buy-and-hold strategy, households’ speculation-portfolios would have
earned an annual mean p of 6.3 percent (median: 5.7 percent). When households
had applied a periodical rebalancing strategy to adjust their portfolio on a monthly or
an annual basis, their mean annual p would have decreased by .05 or .15 percent,
respectively. These decreases are statistically significant at the one-percent level,
although the median return delta is zero. The threshold rebalancing strategies on
average lead to 55 (5%-divergence strategy, which is that the portfolio is rebalanced
when the worst and best performing asset classes’ returns in a household’s portfolio
diverge by 5 percent compared to the last rebalancing/the beginning of the
observation period), 15 (10%-divergence), or 4 (20%-divergence) portfolio
adjustments within the four-year period. While the 5%-divergence strategy would
have earned almost the same returns as the buy-and-hold strategy, the 10%- and
20%-divergence strategy would have yielded an annual mean p that is .06 to .07
percent lower than the annual mean p of the buy-and-hold strategy. The two latter

differences are statistically significant at the one-percent level.

However, households might not assess the reduced p from rebalancing strategies as
negative if the portfolio risk o was simultaneously reduced in a commensurable way.
When households had pursued a buy-and-hold strategy, their mean annual ¢ would
have been 7.9 percent (median: 7.0 percent). Except for the 20%-divergence
strategy, the application of rebalancing strategies would have decreased the annual
mean o by .02 to .14 percent compared to the buy-and-hold strategy. Taken
together, rebalancing on average would have led to lower annual y combined with a

lower mean annual o.
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Table 20: Portfolio outcomes of rebalancing strategies compared to buy-and-hold-strategy
over a 4 year period

Delta annual p compared to buy-and-hold-strategy

Annual y
Buy-and-hold Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
strategy Rebalancing Rebalancing  Rebalancing Rebalancing Rebalancing
Mean .0627 | Mean -.0005*** -.0015*** .0002 -.0006*** -.0007***
20% .033 20% -.003 -.004 -.003 -.003 -.003
Median .057 Median .000 .000 .001 .000 .000
80% .089 80% .002 .000 .003 .002 .002
Std. .033 Std. .003 .003 .003 .003 .003

Delta annual o compared to buy-and-hold-strategy

Annual o Buy-

and-hold strategy Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
Rebalancing Rebalancing Rebalancing Rebalancing Rebalancing

Mean .0792 | Mean -.0007*** -.0014** -.0002* -.0002*** .0003***

20% .031 20% -.004 -.003 -.003 -.003 -.002

Median .070 Median .000 -.001 .000 .000 .001

80% 127 80% .002 .000 .002 .003 .003

Std. .051 Std. .003 .002 .003 .003 .003

Notes: The table provides the mean value (Mean), 20-percent percentiles (20%), median value (Median), 80-
percent percentiles (80%), and standard deviations (Std.) of the differences of the annual return (u) and annual
standard deviation of returns (o) between a buy-and-hold strategy and the outcomes of a rebalancing strategy for
the same portfolios. Next to the mean values, the table provides the results of parametric t-tests that test whether
the mean values differ from 0 at statistically significant levels. The symbols *** and * denote statistical significance
at the one- and ten-percent level, respectively. Example: The portfolios achieve a .05 percent lower mean return
with monthly rebalancing strategies than with a buy-and-hold strategy. The lower mean return is different from
zero with a statistical significance at the one-percent level.

The on average simultaneous decrease of portfolios’ o and p through rebalancing
strategies does not yet answer the question whether these strategies enhance
portfolio efficiency, because the majority of the outcomes of the rebalanced portfolios
would not have dominated (i.e. have a higher y while the o stays stable or an at least
equal y while the o decreases) the outcomes of the buy-and-hold strategies and vice
versa.’®* Therefore, the further analysis focuses on the change of the speculation-
portfolios’ Sharpe-Ratio and Adjusted Sharpe-Ratio caused by portfolio rebalancing.
The respective results are presented in Table 21. The mean Sharpe-Ratio of
households’ speculation-portfolios would have been .697 (median: .690) when
households had pursued a buy-and-hold strategy. Using a rebalancing strategy
instead reveals no clear effect. The monthly and 5%-divergence rebalancing
strategies on average would have improved the Sharpe-Ratio by .006 and .012

compared to the buy-and-hold-strategy, respectively. In contrast, the annual and

3% See Appendix G Table 46 for detailed results.
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20%-divergence strategy would have reduced the Sharpe-Ratio by .003 and .008,

respectively.

Measuring the portfolio performance with the Adjusted Sharpe-Ratio leads to clearer
results. The mean (median) Adjusted Sharpe-Ratio of the buy-and-hold strategy is
.630 (626). All rebalancing strategies undercut this value by .009 to .019. The
difference between the mean Adjusted Sharpe-Ratio of the buy-and-hold strategy
and the mean Adjusted Sharpe-Ratios of the rebalancing strategies is statistically
significant at the one-percent level for all rebalancing strategies. This means that
employing rebalancing strategies would have led to a less favorable skewness and

kurtosis of the return distribution from a risk averse investor’s view.

Table 21: Portfolio outcomes of rebalancing strategies compared to buy-and-hold-strategy
over a 4 year period

Sharpe-Ratio Delta Sharpe-Ratio compared to buy-and-hold-strategy

Buy-and-hold Monthly Annual 5%-Divergence  10%-Divergence  20%-Divergence
strategy Rebalancing Rebalancing Rebalancing Rebalancing Rebalancing

Mean .697| Mean .006™** -.003*** .012%* .001 -.008***

20% 471 20% -.010 -.023 -.004 -.017 -.027

Median .690| Median .000 .000 .007 -.001 -.006

80% 914 | 80% .020 .013 .028 .017 .008

Std. .235| Std. .030 .031 .031 .030 .028
Adjusted Delta Adjusted Sharpe-Ratio compared to buy-and-hold-strategy

Sharpe-Ratio ] ] ]

Buy-and-hold Monthly Annual 5%-Divergence  10%-Divergence = 20%-Divergence
strategy Rebalancing Rebalancing  Rebalancing Rebalancing Rebalancing

Mean .630| Mean -.009*** -.018*** -.010*** =017 -.019***

20% 453 | 20% -.031 -.048 -.035 -.038 -.044

Median .626 | Median -.002 -.000 .001 -.008 -.009

80% .804 | 80% .013 .012 .018 .005 .005

Std. .189| Std. .189 .054 .044 .038 .039

Notes: The table provides the mean value (Mean), 20-percent percentiles (20%), median value (Median), 80-
percent percentiles (80%), and standard deviations (Std.) of the differences of the Sharpe-Ratio and Adjusted
Sharpe-Ratio between a buy-and-hold strategy and the outcomes of a rebalancing strategy for the same
portfolios. Next to the mean values, the table provides the results of parametric t-tests that test whether the mean
values differ from 0 at statistically significant levels. The symbol *** denotes statistical significance at the one-
percent level. Example: The portfolios achieve a .006 higher mean Sharpe-Ratio with monthly rebalancing
strategies than with a buy-and-hold strategy. The higher mean Sharpe-Ratio is different from zero with a statistical
significance at the one-percent level.

Although the rebalancing strategies, on average, would have resulted in statistically
significant different portfolio outcomes compared to a buy-and-hold strategy, the

economic differences are rather negligible for the households. Since rebalancing, on
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average, would not have enhanced the (Adjusted) Sharpe-Ratios at a statistically
significant level before transaction costs, it is clear that the rebalancing strategies
would have had no positive effect after transaction costs. Therefore, no additional

analysis with transaction costs is provided at this stage.

7.2.2 The relation between the initial asset allocation and the benefits from
portfolio rebalancing

Since the success of a rebalancing strategy is likely to depend on the initial asset
allocation, the sample of 830 speculation-portfolios is divided in portfolios that would
have benefitted from rebalancing (i.e., the winners) and portfolios that would have
suffered from rebalancing (i.e. the losers) to identify significant differences between
the two subsamples’ asset class weights. This analysis enables to derive stylized key
features of the composition of portfolios that would have enhanced/decreased their

performance through rebalancing.

The mean (median) asset class weights of speculation-portfolios that would have
benefitted/suffered from rebalancing, measured by the increase/decrease of their
Sharpe-Ratio, are provided in Table 22. By and large, the analysis reveals a similar
pattern over all five rebalancing strategies. Speculation-portfolios whose Sharpe-
Ratio would have been enhanced through rebalancing on average consist of roughly
40 percent investments in money market, 25 to 34 percent stocks, 13 percent bonds,
5 to 9 percent real estate funds, and 2 to 12 percent articles of great value. Portfolios
that would have suffered from rebalancing show a significantly higher proportion of
investments in money market (46 to 50 percent) and articles of great value (15 to 22
percent) and a significantly lower share of stocks (13 to 24 percent) and real estate
funds (2 percent). The portfolio weight of bonds is not statistically different between
both subsamples. In a buy-and-hold-scenario, the portfolios that suffered from
rebalancing, on average, would have clearly outperformed (both with a higher y and
lower o) the remaining portfolios that would have benefitted from rebalancing. This
means that households that have chosen a more efficient initial asset allocation for
their speculation-portfolio (because they invested a larger portfolio share in the
outperforming asset class articles of great value) would have been more likely to
suffer from rebalancing, i.e. show a decline of their Sharpe-Ratio, than households

that choose a less efficient initial investment policy.
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Table 22: Portfolio composition of winners and losers of rebalancing (Sharpe-Ratio)

Panel A: Periodical rebalancing strategies

Monthly rebalancing

Annual rebalancing

Enhanced Reduced

SR, SR, 9 SR, SR, 9
Mean (median) asset
class portfolio weight
Money market 392 (.346) .504 (.531)  *** 430 (.446) 461 (.459)
Stocks 317 (256) 167 (.039)  *** 344 (.317) 174 (.032) ™
Bonds 136 (.000) .123 (.000) 124 (.000) .134 (.000)
Real estate funds 062 (.000) .021 (.000)  *** .085(.000) .012(.000) ***
Articles of great o
value .093 (.000) .186 (.049)  *** .018 (.000) .219 (.122)
Mean annual y (buy- . -
and-hold) .061 .065 .055 .068
Mean annual o (buy- .086 072 080 .079
and-hold)
N 409 421 326 504

Enhanced Reduced

Panel B: Threshold rebalancing strategies

5%-Divergence rebalancing

10%-Divergence rebalancing

20%-Divergence rebalancing

Enhanced Reduced si Enhanced Reduced Si Enhanced Reduced si
SRy SR, 9 SRy SRy 9 SRy SR, 9
Mean (median) asset
class portfolio weight
Money market 421(.395) 497 (531)  *** 412 (.380) .468 (.488)  ** 400 (.355) 470 (.484)  ***
Stocks 308 (.244) 126 (.000)  *** 247 (1169)  .236 (.131) 340 (272) .200(.088)  ***
Bonds .129 (.000)  .131 (.000) .132 (.000)  .129 (.000) .133 (.000) .129 (.000)
Real estate funds 050 (.000) .025 (.000)  *** .087 (.000) .013 (.000)  *** .093 (.000) .020 (.000)  ***
C\;:fées of greal 95 (000) .222(123) **  117(000) .154(000) **  .038(000) .182(043) ***
Mean annual p (buy- 060 068 ok 059 065 wok 054 066 b
and-hold)
Mean annual o (buy- .083 072 080 079 083 078
and-hold)
Mean #rebalances 60 47 el 16 14 el 5 4 b
N 524 306 313 517 240 590

Notes: The table provides the mean and median (in parentheses) portfolio weights of each asset class for
speculation-portfolios that show an enhanced/reduced Sharpe-Ratio by employing a rebalancing strategy instead
of employing a buy-and-hold strategy as well as the mean annual p and mean annual o that the portfolios would
achieve with a buy-and-hold strategy. It is differentiated between periodical (Panel A) and threshold rebalancing
strategies (Panel B). The table provides the results of parametric t-tests that test whether an asset class’s mean
portfolio weight in the portfolios that show an enhanced Sharpe-Ratio by employing a rebalancing strategy (i.e.
the winners) differ from an asset class’s mean portfolio weight in the portfolios that show a reduced Sharpe-Ratio
by employing a rebalancing strategy (i.e. the losers) at statistically significant levels. The symbols ***, **, and *
denote statistical significance at the one-, five-, and ten-percent level, respectively. Example: The 409
speculation-portfolios that show an enhanced Sharpe-Ratio by employing a monthly rebalancing strategy have on
average, 39.2 percent of their portfolio value invested in money market while the 421 portfolios that show a
reduced Sharpe-Ratio by employing a monthly rebalancing strategy have on average 50.4 percent of their
portfolio value invested in money market. Both mean values differ from each other with a statistical significance at
the one-percent level.

In addition to the Sharpe-Ratio, households might also be interested in the skewness

and kurtosis of their speculation-portfolios’ return distribution. These measures are
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captured in the penalty/gain factor of the Adjusted Sharpe-Ratio (ASR-Factor). The
830 speculation-portfolios are again split in a subsample with portfolios that would
have benefitted from rebalancing (i.e., the winners with a higher ASR-Factor) and a
subsample with portfolios that would have suffered from rebalancing (i.e., the losers
with a lower ASR-Factor). The mean (median) asset class weights of both
subsamples are provided in Table 23. Once more, the losers have a higher
percentage invested in money market and articles of great value. In contrast to the
previous results, there is no longer a clear picture regarding the role of stocks.
Furthermore, both subsamples of portfolios show roughly the same percentage
invested in real estate funds. However, portfolios that would have improved their
ASR-Factor through rebalancing have a significantly higher percentage in bonds
(between 16 and 38 percent). Due to the bonds’ relatively low p and o the latter result
should moreover be the cause why the winners show a lower py and lower o in a buy-

and-hold scenario than the losers.
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Table 23: Portfolio composition of winners and losers of rebalancing (ASR-Factor)

Panel A: Periodical rebalancing strategies

Monthly Rebalancing

Annual Rebalancing

Enhanced Reduced

ASR-Factor ASR-Factor ig.

Mean (Median) asset
class portfolio weight

Enhanced Reduced

ASR-Factor ASR-Factor ig.

Money market 380 (.326) .463 (477) *** 414 (420) 466 (479) ***
Stocks 269 (1121)  .234 (.153) 375(.338) .173(.052) ***
Bonds 292 (.243) .096 (.000)  *** 155 (.046) .117 (.000)  **
Real estate funds 019 (.000) .046 (.000)  ** .027 (.000) .048 (.000)  **
Articles of great
value 040 (.000) .161 (.025)  *** .029 (.000) .196 (.093)  ***
Mean annual u (buy- 046 066 054 067
and-hold) ) ' ) '
Mean annual o (buy- 069 081 ok 084 077 .
and-hold) ) ’ ) ’
N 144 686 277 553

Panel B: Threshold rebalancing strategies

5%-Divergence Rebalancing

10%-Divergence Rebalancing

20%-Divergence Rebalancing

Enhanced Reduced
ASR-Factor ASR-Factor

Mean (Median) asset
class portfolio weight

Sig.

Enhanced Reduced
ASR-Factor ASR-Factor

Sig.

Enhanced Reduced i
ASR-Factor ASR-Factor 9.

Money market 382 (425) 456 (460)  ** 360 (.343) 456 (462)  ** 378(346) 471 (486) ***
Stocks 154 (000) 248 (161)  ** 190 (.016)  .244 (.159) 300 (210) 222 (.138)  ***
Bonds 382(336) .107(.000) ***  .331(285) .114(.000) *** 243 (156)  .094 (.000) ***
Real estate funds 018 (.000) .043 (.000) .031 (.000) .042 (.000) .033 (.000)  .044 (.000)
C‘;}'lfées of great 63 (000) .147(000) ***  .088(.000) .144(000) * 048 (.000) 169 (.033) ***
Mean annual p (buy- 44 064 052 064 049 067
and-hold)
Mean annual o (buy- 54 082 064 080 o 076 080
and-hold)
Mean #rebalances 30 57 el 9 15 e 3 4 el
N 69 761 60 770 198 632

Notes: The table provides the mean and median (in parentheses) portfolio weights of each asset class for
speculation-portfolios that show an enhanced/reduced Adjusted Sharpe-Ratio Factor (ASR-Factor) by employing
a rebalancing strategy instead of employing a buy-and-hold strategy as well as the mean annual y and mean
annual o that the portfolios would achieve with a buy-and-hold strategy. It is differentiated between periodical
(Panel A) and threshold rebalancing strategies (Panel B). The table provides the results of parametric t-tests that
test whether an asset class’s mean portfolio weight in the portfolios that show an enhanced ASR-Factor by
employing a rebalancing strategy (i.e. the winners) differ from an asset class’s mean portfolio weight in the
portfolios that show a reduced ASR-Factor by employing a rebalancing strategy (i.e. the losers) at statistically
significant levels. The symbols ***, **, and * denote statistical significance at the one-, five-, and ten-percent level,
respectively. Example: The 144 portfolios that show an enhanced ASR-Factor by employing a monthly
rebalancing strategy have on average 38.0 percent of their portfolio value invested in money market while the 686
portfolios that show a reduced ASR-Factor by employing a monthly rebalancing strategy have on average 46.3
percent of their portfolio value invested in money market. Both mean values differ from each other with a
statistical significance at the one-percent level.
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Furthermore, regression analyses using the model of equation (10) are performed
with the speculation-portfolios’ asset class weights as independent variables and the
Sharpe-Ratio increase/decrease caused by rebalancing as dependent variables. The
regression analyses account for interdependencies between the speculation-
portfolios’ asset class weights, which helps to isolate the influence of each asset’s

share on the variation of the Sharpe-Ratio.

The results of the regression analysis are presented in Table 24 and support the
conclusions from the previous analyses. Rebalancing would have led to a stronger
increase of the speculation-portfolios’ Sharpe-Ratio the higher the initial weight of
stocks and real estate funds was. As can be derived from the regression analysis,
this is also the case for a higher weight of bonds. In contrast, the speculation-
portfolios would have suffered more strongly from rebalancing when including a
higher percentage of articles of great value. Values of the regression analyses’
(adjusted) R-squared furthermore show that the investment policy in households’
speculation-portfolio explains a higher proportion of the rebalancing induced changes
of the Sharpe-Ratios for strategies with lower rebalancing frequency, i.e. annual and
20%-divergence rebalancing. Since these two strategies are the only ones with a
statistically significant negative impact on the household portfolios’ Sharpe-Ratios,
the regression analyses seem to provide more explanatory power regarding the
investment policy of speculation-portfolios that would have suffered from rebalancing
than the investment policy of speculation-portfolios that would have gained from

rebalancing.
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Table 24: Influence of households’ investment policy on the success of rebalancing
strategies measured as increase in Sharpe-Ratio (ASR;) over a 4 year period

Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
Rebalancing Rebalancing Rebalancing Rebalancing Rebalancing
Money market Omitted Omitted Omitted Omitted Omitted
Stocks .007 021 -.005 -.001 .030***
(.004) (.004) (.005) (.004) (.004)
Bonds 017 .019*** .007 .016*** .035***
(.005) (.005) (.005) (.005) (.005)
Real estate funds .026*** .057** -.000 .039*** .060***
(.008) (.008) (.009) (.009) (.007)
Articles of great value -.015%** -.026*** -.027** -.004 -.005
(.005) (.005) (.005) (.005) (.005)
B .003 -.010*** .016*** -.001 -.022***
0 (.002) (.002) (.002) (.002) (.002)
R? .054 174 .045 .041 190
R2 adj. .049 170 .040 .036 .186
F-Test 11.680 43.393 9.618 8.786 48.252
VIF (highest value among 4 4, 1412 1412 1412 1412

all independent variables)

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), R?, adjusted
R? (R? adj.), and F-statistics (F-Test), and VIF for the regression analysis using equation (10) with the increase of
the Sharpe-Ratio resulting from the usage of rebalancing strategies instead of a buy-and-hold strategy as
dependent variable. The symbol *** denotes statistical significance at the one-percent level. Example: Regressing
the increase of the Sharpe-Ratio of households’ speculation-portfolios with a monthly rebalancing strategy on the
model of equation (10) yields a coefficient of the percentage of stocks in the portfolio of .007 with no statistical
significance and an adjusted R? of .049.

The influence of the assets class weights on the change of the speculation-portfolios’
ASR-Factor caused by rebalancing is analyzed using the model of equation (11). The
respective results in Table 25 show that rebalancing would have led to a higher ASR-
Factor for portfolios with higher weights of stocks, bonds, and real estate funds. The
percentage of articles of great value hardly has a statistically significant influence on
the change of the ASR-Factor. Compared to the regression analyses regarding the
remaining four strategies, the regression analysis for the annual rebalancing shows
an at least 17 percentage points lower adjusted R-squared of .082. The reasons for
this effect are, however, hardly assessable with the data of this study and remain

subject for further research.
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Table 25: Influence of households’ investment policy on the success of rebalancing
strategies measured as increase in ASR-Factor (AASRFactor,) over a 4 year period

Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
Rebalancing Rebalancing Rebalancing Rebalancing Rebalancing
Money market Omitted Omitted Omitted Omitted Omitted
Stocks .047** .068*** .067** .057*** .039***
(.003) (.009) (.004) (.004) (.003)
Bonds 031 .052** .046*** .040*** .029***
(.004) (.010) (.005) (.005) (.003)
Real estate funds .033*** .051%* .040*** .040*** .029***
(.007) (.017) (.009) (.008) (.006)
Articles of great value -003 0247 ~006 000 ~003
(.004) (.010) (.005) (.005) (.003)
B -.032%** -.046*** -.046*** -.041%** -.027%*
0 (.002) (.004) (.002) (.002) (.001)
R? .256 .086 .310 274 275
R? adj. .252 .082 .307 271 271
F-Test 70.976 19.496 92.768 77.961 78.232
VIF (highest value among 4 4, 1412 1412 1412 1412

all independent variables)
Notes: The table provides regression coefficients, their respective standard errors (in parentheses), R?, adjusted
R? (R? adj.), and F-statistics (F-Test), and VIF for the regression analysis using equation (11) with the increase of
the Adjusted Sharpe-Ratio Factor (ASR-Factor) resulting from the usage of rebalancing strategies instead of a
buy-and-hold strategy as dependent variable. The symbols ***, **, and * denote statistical significance at the one-,
five-, and ten-percent level, respectively. Example: Regressing the increase of the ASR-Factor of households’
speculation-portfolios with a monthly rebalancing strategy on the model of equation (11) yields a coefficient of the
percentage of stocks in the portfolio of .047 with a statistical significance at the one-percent level and an adjusted
R2 of .252.

Taken together, the results reveal that households whose portfolio largely consists of
stocks, bonds, and real estate funds could have increased their portfolio performance
through rebalancing on the one hand. On the other hand, households that initially
invested a higher percentage of their portfolio in articles of great value would have

suffered from rebalancing.

7.2.3 The relation between households’ characteristics and the benefits

from portfolio rebalancing
So far, the findings have shown that the investment policy in households’
speculation-portfolio is significantly responsible for households’ profits and
drawbacks from portfolio rebalancing. However, households’ investment policy might
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in turn be driven by households’ socioeconomics and sociodemographics. Therefore,
it seems possible that the benefits of rebalancing might also depend on these
household characteristics, yet only under the precondition that the investment policy

of the households in the sample is driven by their characteristics.

The existence of this relation is checked by regression analyses with households’
socioeconomics and sociodemographics as independent variables and the portfolio
share of the five asset classes money market, stocks, bonds, real estate funds and
articles of great value as dependent variables. The results of the regression analyses
in Table 26 show that households’ investment policy is significantly driven by the
value of their speculation-portfolio and their self-reported risk attitude. Specifically,
households increase the weights of stocks, bonds, and real estate funds when their
speculation-portfolio gets more valuable. At the same time, the percentages invested

in articles of great value and money market decrease with a higher portfolio value.

In addition, households that are willing to take above average financial risks hold
portfolios with a lower percentage of investments in money market and articles of
great value and a higher percentage of stocks than households with an average
willingness to take financial risks. Vice versa, households that are not willing to take
financial risks invest a lower percentage in stocks and a higher percentage in money
market and articles of great value than households with an average willingness to

take financial risks.

Households’ stock holdings are also influenced by the gender of the FKP.
Households with a female FKP hold a smaller percentage of their speculation-
portfolio in stocks than households with a male FKP. The portfolio share invested in
real estate funds decreases with higher income. Taken together, the regression
analyses provide statistically significant support that the asset allocation in

households’ speculation-portfolio is driven by households’ characteristics.
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Table 26: Influence of households’ characteristics on the asset class weights in households'
speculation-portfolio

Money Real estate  Atrticles of great

market Stocks Bonds funds value

InValueSP -.036*** .016* .034*** .008* -.021**
n (.010) (.009) (.008) (.004) (.008)
AboveAverageRisky =167 270" -.019 -.014 =071
(.043) (.040) (.033) (.019) (.036)

NoRisky .062*** -.122% .006 -.007 .060***
(.021) (.020) (.016) (.009) (.018)
Aae .002 -.004 .001 .002 -.002
gen (.004) (.004) (.003) (.002) (.004)
Aae? -.000 .000 -.000 -.000 .000
g€ n (.000) (.000) (.000) (.000) (.000)
Female -.002 -.044** .01 .008 .027
n (.020) (.019) (.016) (.009) (.017)

.012 .009 .001 .001 -.023***

InTWealthy, (.010) (.009) (.008) (.004) (.008)
Inlncome .003 -.016 -.003 -.021** .037**
h (.020) (.019) (.016) (.009) (.017)
Child .025 .027 -.005 -.018 -.029
h (.029) (.028) (.023) (.013) (.025)

B .664*** 231 -.303** .043 .365***
0 (.163) (.154) (.127) (.074) (.138)
R2? .075 .146 .056 .026 .071
R? adj. .064 .136 .045 .015 .061
F-Test 7.316 15.490 5.329 2.398 6.907

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), R?, adjusted
R? (R? adj.), and F-statistics (F-Test) for the regression analysis with the weights of the asset classes money
market, stocks, bonds, real estate funds, and articles of great value in households’ speculation-portfolio as
dependent variables and households’ sociodemographics and -economics as independent variables. The
symbols ***, **/ and * denote statistical significance at the one-, five-, and ten-percent level, respectively.
Example: Regressing the percentage of stocks in households’ speculation-portfolio on households’
sociodemographics and -economics yields a coefficient of household’s logarithmized speculation-portfolio value
(InValueSPy,) of .016 with a statistical significance at the ten-percent level and an adjusted R? of .136.

The relation between the asset allocation in households’ speculation-portfolio and
households’ characteristics might indicate a possible link between households’
characteristics and the benefits/disadvantages from rebalancing their speculation-
portfolio. Linear regression analyses using model (12) are employed to investigate
whether such a link between the households’ characteristics and households’
Sharpe-Ratio gains/losses exists. The respective results are presented in Table 27.

However, the adjusted R?s of the regression analyses do not exceed 2.8 percent
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and, therefore, reveal that a possible relation between households’ characteristics
and the benefits from rebalancing is only very weak or not existent. The only
household characteristic with a statistically significant influence at the one-percent
level is the value of households’ speculation-portfolio. Households with a more
valuable portfolio could have slightly increased their Sharpe-Ratio if they had used a
periodical rebalancing strategy. But the regression coefficients are so small that an
economically significant effect can hardly be expected.

Table 27: Influence of households’ characteristics on the success of rebalancing strategies
measured as increase in Sharpe-Ratio (ASR) over a 4 year period

Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
Rebalancing Rebalancing Rebalancing Rebalancing Rebalancing
InValueSP .002** .003*** .002 .001 .003***
h (.001) (.001) (.001) (.001) (.001)
AboveAverageRisky, -.002 .000 -.006 -.003 .000
(.005) (.005) (.005) (.005) (.004)
NoRisky, -.001 -.005** -.005* -.001 -.006
(.002) (.002) (.002) (.002) (.002)
Age -.001 .000 .000 .000 .000
gén (.000) (.000) (.000) (.000) (.000)
Age? .000 -.000 .000 .000 .000
gen (.000) (.000) (.000) (.000) (.000)
Female -.003 -.003 -.002 -.002 -.004*
h (.002) (.002) (.002) (.002) (.002)
.001 .001 -.000 .000 .000
InTWealthy, (.001) (.001) (.001) (.001) (.001)
Inlncome -.001 -.003 .001 .000 -.002
h (.002) (.002) (.002) (.002) (.002)
Child -.002 -.001 .000 -.003 .002
h (.003) (.003) (.003) (.003) (.003)
B -.001 -.025 .007 -.004 -.011
0 (.018) (.019) (.019) (.019) (.017)
R? .018 .036 .021 .007 .038
R? adj. .007 .025 .010 -.004 .028
F-Test 1.673 3.361 1.921 .661 3.623

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), R?, adjusted
R? (R? adj.), and F-statistics (F-Test) for the regression analysis using equation (12) with the increase of the
Sharpe-Ratio resulting from the usage of rebalancing strategies instead of a buy-and-hold strategy as dependent
variable. The symbols ***, **; and * denote statistical significance at the one-, five-, and ten-percent level,
respectively. Example: Regressing the increase of the Sharpe-Ratio of households’ speculation-portfolios with a
monthly rebalancing strategy on the model of equation (12) yields a coefficient of household’s logarithmized
portfolio value (InValueSP;) of .002 with a statistical significance at the five-percent level and an adjusted R? of
.007.
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By employing equation (13) as model in a linear regression analysis it is analyzed
whether households’ characteristics are related to the effect of rebalancing on their
speculation-portfolios’ return distribution, i.e. their ASR-Factor. The results of the
regression analysis in Table 28 show that only two household characteristics have a
statistically significant influence on the changes of the ASR-Factor caused by
rebalancing, namely the value of households’ speculation-portfolio and households’
willingness to take financial risk. The higher the value of households’ speculation-
portfolio the higher is their chance that the ASR-Factor of their portfolio would have
risen by employing rebalancing strategies. Households that state to not be willing to
take financial risks are less likely to increase their ASR-Factor by the application of
rebalancing strategies. The adjusted R2s of the regression analyses show that
households’ characteristics rather have predictive power regarding the change of the
ASR-Factor than regarding the change of the Sharpe-Ratio that is induced by the

usage of rebalancing strategies.
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Table 28: Influence of households’ characteristics on the success of rebalancing strategies
measured as increase in ASR-Factor (AASRFactor) over a 4 year period

Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
Rebalancing Rebalancing Rebalancing Rebalancing Rebalancing
InValueSP .002** .001 .003** .003 .002***
h (.001) (.002) (.001) (.001) (.001)
AboveAverageRisky, .005 .012 .008 .007 .004
(.004) (.010) (.006) (.005) (.003)
NoRisky, -.009*** -.005 -.012%* -.010*** -.007**
(.002) (.005) (.003) (.002) (.002)
Aae .000 -.001 .000 .000 .000
gen (.000) (.001) (.001) (.000) (.000)
Aae? -.000 .000 -.000 -.000 -.000
gen (.000) (.000) (.000) (.000) (.000)
Female -.002 -.002 -.003 -.002 -.001
h (.002) (.004) (.003) (.002) (.002)
.000 .001 .000 .000 .000
InTWealthy, (.001) (.002) (.001) (.001) (.001)
Inlncome -.001 .004 -.001 .000 -.001
h (.002) (.004) (.003) (.002) (.002)
Child .003 -.001 .005 .001 .002
h (.003) (.007) (.004) (.003) (.002)
B -.037 -.057 -.050** -.048** -.041%*
0 (.016) (.037) (.021) (.019) (.013)
R2? .055 .011 .066 .059 .071
R? adj. .045 .000 .056 .049 .060
F-Test 5.314 .996 6.435 5.724 3.895

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), R?, adjusted
R? (R? adj.), and F-statistics (F-Test) for the regression analysis using equation (13) with the increase of the
Adjusted Sharpe-Ratio Factor (ASR-Factor) resulting from the usage of rebalancing strategies instead of a buy-
and-hold strategy as dependent variable. The symbols *** and ** denote statistical significance at the one- and
five-percent level, respectively. Example: Regressing the increase of the ASR-Factor of households’ speculation-
portfolios with a monthly rebalancing strategy on the model of equation (13) yields a coefficient of household’s
logarithmized portfolio value (InValueSP,) of .002 with a statistical significance at the five-percent level and an
adjusted R? of .045.

Nevertheless, it is hardly tenable to state that one could predict the benefits of
portfolio rebalancing just by knowing a household’s socioeconomics and
sociodemographics or, in turn, that a subsample of households with certain
socioeconomics and sociodemographics benefits/suffers most from rebalancing
strategies. In combination with the previous results regarding the average impact of
rebalancing on the performance of households’ speculation-portfolio, the application
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of rebalancing strategies would not have led to a significant increase in portfolio

efficiency in the analyzed sample and observation period.

7.2.4 Robustness Checks
Rebalancing constitutes a dynamic trading strategy. Consequently, the performance
of these strategies is highly path-dependent.395 Therefore, the previous results may
be influenced by specific characteristics of the benchmarks’ returns in the
observation period. Since data of the PHF-survey were collected over an 11-month
period, path-dependence can partially be controlled by using different starting points
for the performance analysis. For this purpose, the dataset is subdivided accordingly
to the quarter when households were interviewed and the analysis is repeated for
each subsample.**® This method, furthermore, allows to check whether the previous
results are driven by some households that were interviewed in a specific quarter.
Although the subsamples’ results show some discrepancies (e.g., a higher
percentage of households, which were interviewed in the fourth quarter of 2010,
would have benefitted from rebalancing than in the other two subsamples), in none of
the subsamples, rebalancing strategies would have led to an economically significant

positive or negative shift of the efficiency of households’ speculation-portfolios.

There are no previous studies known that include the asset classes real estate funds
and articles of great value in a rebalancing strategy. Since these two asset classes
outperform stocks in some periods of the observation period, the role of these two
assets is analyzed in greater detail. More specifically, the focus lies on the
subsample of households that do not invest in these assets to see how much the
results depend on the development of the asset classes real estate funds and articles
of great value. The Sharpe-Ratio gains and Adjusted Sharpe-Ratio gains induced by
rebalancing strategies in speculation-portfolios without investments in real estate
funds and articles of great value are presented in Table 29. Compared to the full
sample, the speculation-portfolios in this subsample would have benefited slightly
more from rebalancing. However, the Sharpe-Ratio gains are hardly economically
significant, although, they are statistically significant for some strategies. This means

%% See Dichtl et al. (2016).
3% See Appendix H and Appendix | for the detailed results of these analyses.

117



that the overall results are not primarily driven by the performance of the real estate
funds- and articles of great value-benchmarks but, instead, also hold for households
not investing in these asset classes.

Table 29: Portfolio outcomes of rebalancing strategies compared to buy-and-hold-strategy

over a 4 year period (only portfolios without investments in real estate funds and articles of
great value, N=347)

Outcome Buy- Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
and-hold strategy Rebalancing Rebalancing  Rebalancing Rebalancing Rebalancing
Sharpe-Ratio Delta Sharpe-Ratio compared to buy-and-hold-strategy

Mean .549 Mean .019% .007*** .018*** .001 -.002

20% .400 20% -.001 .000 .000 -.014 -.027

Median .612 Median .002 .004 .011 .000 -.015

80% .680 80% .024 .015 .033 .008 .000

Std. .196 Std. .034 .030 .033 .033 .005
Adjust;(;tiharpe- Delta Adjusted Sharpe-Ratio compared to buy-and-hold-strategy

Mean 490 Mean .008*** .003** .015%* -.002* -.003***

20% .396 20% -.004 -.000 .001 -.018 -.019

Median .495 Median .002 .004 .009 -.002 -.001

80% .563 80% .019 .015 .029 .010 .008

Std. 122 Std. .023 .028 .022 .024 .019

Notes: The table provides the mean value (Mean), 20-percent percentiles (20%), median value (Median), 80-
percent percentiles (80%), and standard deviations (Std.) of the differences of the Sharpe-Ratio and Adjusted
Sharpe-Ratio between a buy-and-hold strategy and the outcomes of a rebalancing strategy for the same
speculation-portfolios. Next to the mean values, the table provides the results of parametric t-tests that test
whether the mean values differ from 0 at statistically significant levels. The symbols ***, **, and * denote statistical
significance at the one-, five-, and ten-percent level, respectively. Example: The speculation-portfolios achieve a
.011 higher mean Sharpe-Ratio with monthly rebalancing strategies than with a buy-and-hold strategy. The higher
mean Sharpe-Ratio is different from zero with a statistical significance at the one-percent level.

7.3 Discussion and Conclusion
Regarding RQ4, the empirical analysis of potential benefits from rebalancing
strategies for households’ speculation-portfolio shows that the analyzed households,
on average, hardly would have benefited from such strategies compared to a buy-

and-hold-strategy in the period from September 2010 to July 2015.

Although transaction costs and management fees may play a crucial role for the
success of rebalancing strategies®®, they are not considered in the previous
analyses. In the unpublished part of the analysis none of the analyzed households
could have improved the Sharpe-Ratio of its speculation-portfolio with rebalancing

strategies if annual fees had been exceed .4 percent of the portfolio value. Still, one

%7 See AImadi at al. (2014), Dayanandan/Lam (2015).
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should not take such a threshold at face value, because as one limitation of the
results asset markets were almost throughout in a bullish phase during the
observation period. These market conditions are on principal more favorable for a
buy-and-hold strategy®®, because if markets are that trendy, there is hardly a chance
for a rebalancing strategy to buy past loser assets that will reverse in the future.
Instead, assets that continue to go up are previously sold due to their past returns.
Rebalancing strategies should perform better in times of more volatile asset markets
which is why the previous empirical analysis may underestimate the benefits that

could be achieved with rebalancing strategies through a whole economic cycle.

Nevertheless, the findings of this analysis clarify that portfolio rebalancing is not a
silver bullet to boost portfolio efficiency.>* In combination with the findings of Jacobs
et al. (2014), who find that smaller shifts in portfolios’ asset weights do not hamper
portfolio efficiency as long as the portfolio is not tilted extremely towards one asset,
the results support the implication of Tokat/Wikas (2007) that reasonable (e.g.,
yearly) monitoring frequencies and allocation thresholds are sufficient to control

households’ portfolio risk.

Regarding RQ5, some results of the empirical analysis show a statistically significant
influence of the value of households’ speculation-portfolio on the benefits of
rebalancing strategies. Since, however, regression coefficients for the logarithmized
value of the speculation-portfolio with the Sharpe-Ratio as dependent variable never
exceed .003, an economically significant influence of households’ wealth on the

benefits from portfolio rebalancing is declinable.

3% See Perold/Sharpe (1988).
39 See also Dayanandan/Lam (2015) stating that “The hype associated with such strategies does not withstand
the test of data in the long run” (p. 79).
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8 Discussion and Overview of Results

The analyses in the previous chapters are, with the exception of Oehler/Horn/Wedlich
(2018), the first that apply the Behavioral Portfolio Theory (BPT) on household-level

field data. The aim of these analyses was twofold:

e To assess whether the BPT better explains households’ actual portfolio choice
than neoclassical portfolio choice models.
e To analyze households’ portfolio performance within the framework of the
BPT.
To meet these research aims, the analyses are based on foundations from the
neoclassical framework as well as insights from the paradigms of new institutional
economics, market microstructure, financial intermediation, and behavioral
economics and finance. The empirical analyses are applied on data of 3,565 German
households from the first wave of the PHF-Survey provided by Deutsche

Bundesbank.

The analyses regarding the first aim were conducted along the two research
questions RQ1 and RQ2.

RQ1: Is the households’ relative risk aversion (RRA) in their speculation-

portfolio different from the RRA in their entire portfolio?

The analyzed households show decreasing RRA in both their speculation-portfolio
and their entire portfolio. Hence, the results support previous findings of Cohn et al.
(1975), Morin/Suarez (1983), Riley/Chow (1992), Oehler (1998a), Calvet/Sodini
(2014), and Oehler/Horn/Wedlich (2018). Nevertheless, the influence of households’
wealth either measured as total wealth or as value of the speculation-portfolio is less
distinct for those households that actually invest in risky assets. For this subsample
of households, all regression models considerably loose explanatory power. Hence,
household wealth plays a minor role for the asset allocation in the subsample of
households that invest in risky assets, while an increase in household wealth
significantly raises the probability that households invest in risky assets. Both effects

are, again, similar for the speculation-portfolio and the entire portfolio.
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RQ2: Does the value of households’ speculation-portfolio better explain
the households’ RRA in their speculation-portfolio than the households’

total wealth explains the RRA in the entire portfolio?

After accounting for the explanatory power of household-specific characteristics, the
value of households’ speculation-portfolio adds more explanatory power regarding
households’ RRA in their speculation-portfolio than households’ total wealth
regarding households’ RRA in their entire portfolio. With the exception of the models
that analyze only the subsample of households investing in risky assets, all models
that employ the value of the speculation-portfolio provide more explanatory power
than the respective models that use households’ total wealth as independent
variable. However, as the concept of RRA generally applies on all households, the
constraint that the latter effect cannot be observed for the subsample of households

investing in risky assets plays a minor role.

The stepwise approach in the regression-analyses reveals that other household
characteristics, e.g., households’ directly queried risk attitude and the gender of the
financial knowledgeable person (FKP), explain a significant proportion of households’
investment policy. A possible interpretation of these findings is that households’ total
wealth and particularly the value of households’ speculation-portfolio is of notable
importance when households decide on whether to generally invest in risky assets.
Yet, when households feel like they have accumulated a sufficient amount of wealth
and then venture to invest in risky assets, other household characteristics are more
decisive for the investment policy. Hence, analyses that aim to explain households’
financial decision making would benefit from including the value of households’
speculation-portfolio as wealth measure in combination with further household

characteristic.*%°

400 see Kaustia/Luotonen (2016) and Oehler (1995) for an overview of influential household characteristics. In

particular, the finding that the FKP’s gender and self-assessed risk attitude significantly influence the
investment decisions is in line with previous literature, such as Croson/Gneezy (2009) (gender) and Dohmen
et al. (2011) (risk attitude).
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The analysis regarding the second aim was conducted along research questions
RQ3 to RQ5.

RQ3: Do households’ total wealth or the value of their speculation-portfolio
predict the efficiency of their speculation-portfolios for a buy-and-hold

strategy?

Considering the value of the speculation-portfolio, households’ total wealth has no
significant influence on the efficiency of their speculation-portfolios for a buy-and-hold
strategy. Neither has the value of the speculation-portfolio a direct influence on its
efficiency. If any, the value of the speculation-portfolio acts through households’ risk
attitude; but with minor statistical and no economic significance. Hence, the results,
at first glance, do not support findings of Vissing-Jorgensen (2004) and Calvet et al.
(2007) and (2009a). Due to this thesis’s focus on households’ investment policy,
households’ abilities to pick individual stocks, bonds or other specific investment
instruments are not analyzed. Hence, the discrepancy between the findings of
Vissing-Jorgensen (2004) and Calvet et al. (2007) and (2009a) and this thesis’s
results may arise from differences in households’ asset picking abilities or from
higher fees payed by less wealthy households. Also, since this thesis does not
analyze the efficiency of households’ complete portfolio, it is still possible that there is
a wealth effect regarding the efficiency of households’ entire portfolio. However,
being driven by the suggestion “to buy a broad-based index fund that bought and
held all the [assets] in the market and that charged very low expenses™®", this thesis
contributes to the discussion whether employing a simple buy-and-hold strategy
would be a helpful approach for all households and whether the implementation of
such a strategy might reduce the (alleged) discrepancies between more and less
wealthy households’ investment success. If the sample of analyzed households had
uniformly employed a buy-and-hold strategy in the same index funds, less wealthy
households would not have suffered from less efficient portfolios even though they

have a different investment policy than more wealthy households.

401 Malkiel (2003), p. 4.
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RQ4: Does portfolio rebalancing enhance the efficiency of households’

speculation-portfolios?

Even in the absence of management fees and transaction costs, the analyzed
households on average would have hardly benefited from portfolio rebalancing
compared to a buy-and-hold-strategy in the period from September 2010 to July
2015. This finding is in line with French (2008), Dayanandan/Lam (2015), and von
Gaudecker (2015) but contradicts the benefits of portfolio rebalancing suggested by
Bouchey et al. (2012), Harjoto/Jones (2006), Jacobs et al. (2014), and Tsai (2001).
The results of this thesis, yet, are subject to the limitation that the asset markets were
almost throughout in a bullish phase in the observation period. These market
conditions are, on principle, more favorable for a buy-and-hold strategy.*®
Nevertheless, since Bonaparte/Cooper (2009) and Brunnermeier/Nagel (2008) state
that households hardly rebalance their portfolios, this thesis’s findings at least

indicate that households do not suffer from their inertia in bullish market phases.

RQ5: Does households’ total wealth or the value of their speculation-
portfolio influence the effect of portfolio rebalancing on the speculation-

portfolios’ efficiency?

Households’ total wealth or the value of their speculation-portfolio has no clear
influence on the effect of portfolio rebalancing on the speculation-portfolios’
efficiency. Although a higher value of the speculation-portfolio occasionally has a
positive statistically significant influence on the efficiency gains from rebalancing, the
explanatory power of the underlying regression analyses is hardly sufficient and the

economic effect is negligible.

402 3ee Perold/Sharpe (1988).
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9 Critical Appraisal and Implications

The discussion regarding the suitability of different data sources for empirical
analyses in the field of household finance in Section 4.2 already showed that
currently there is no dataset available without weaknesses. The data source of this
thesis required certain assumptions which probably lead to deviations between the
computed portfolio risk and return and the actual risk and return of households’
portfolios. One of these assumptions was that every household, per asset class,
solely invests in the ETF with the highest trading volume and a German/European
index as underlying. Another assumption was that households generally do not
transfer wealth to/from the speculation-portfolio and, therefore, reinvested all of the
cash inflows generated by the speculation-portfolio (e.g. interest payments and
dividends).*®® Furthermore, households’ answers regarding the value invested in the
different asset classes are expected to be imprecise, because they are most probably

rounded and not reported in real-time (furthermore, an exact timestamp is missing).

However, these weaknesses of the data source are accepted in return for the
detailed collection of household-specific characteristics captured in the survey.
Besides, although the data reported by the households might differ from the actual
data, the survey by and large should capture households’ financial risk-taking and
wealth in the way the households perceive them. Since the perceived wealth and
risk-taking are more likely to be the drivers of households’ investment decisions than
the actual wealth and risk-taking*®, the survey data provides some interesting results

that are inaccessible in account data.

Since the implementation of the Behavioral Portfolio Theory (BPT) provided in this
thesis is designed for the German social system, further research with
implementations of the BPT in other countries is required to support this thesis’s
results. The respective research could also include questionnaires to uncover the
structure and constituents of households’ mental accounts. Moreover, further
research that combines the detailed information on household characteristics

captured by surveys with more precise portfolio data, e.g. account or administrative

%3 This assumption, however, might be a minor issue since Brunnermeier/Nagel (2008) find that households

rebalance their portfolio only very slowly after inflows and outflows or capital gains and losses. Nevertheless,
studies that rely on panel data, such as Calvet et al. (2009a), Calvet/Sodini (2014), and Paya/Wang (2016), do
not suffer from this issue.

04 See Kahneman/Tversky (1979).
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data, should yield valuable insights. Studies with such datasets could, e.g., elaborate
whether the results solely derived from survey data can be supported with account
data. In addition, such studies could shed light on the question whether households’
perceived asset allocation significantly differs from their actual asset allocation and
how this potential discrepancy impacts households’ investment policy. Ideally, these
studies should also rely on panel- instead of cross-sectional data.*®® Albeit, this
thesis’s empirical analyses show that extending normative portfolio choice models
with behavioral insights could considerably increase the models’ explanatory power.
Researchers should, therefore, include the BPT in models on households’ financial
decision making and behavior in financial markets. Further research regarding these
models could also tackle the question whether households explicitly are aware — and,
if so, to which degree — that they rely on mental accounts when making investment
decisions. Obviously, this strand of research may also derive refinements, e.g.
conditional on households’ family structure*®, regarding implementations of the BPT
that even better explain households’ actual portfolio choice than the implementation

used in this thesis.*’

Aside from impulses for further research, the results of this thesis also provide
implications for policymakers and practitioners. The results suggest that households
consider rather the value of their speculation-portfolio than their total wealth in the
financial decision making process.**® A possible explanation for this phenomenon is
that the value of the speculation-portfolio is better accessible and assessable for
households than their total wealth (e.g. through brokerage and online banking
platforms). When proposing new initiatives, policymakers and regulators can
probably make use of households’ isolated consideration of their speculation-
portfolio, e.g., households should be more likely to opt-in (or less likely to opt-out*®®)
in governmental programs that immediately contribute to an increase of their

speculation-portfolio’s value than to an increase of their total wealth.

405 5ee Calvet/Sodini (2014).

4% 30 far, there is hardly any research on how the family structure of a household influences its portfolio structure,
i.e. the number and size of the mental accounts. It is, e.g., unclear whether households of blended families or
families with two laboring generations assign all their assets to one hierarchical portfolio consisting of several
mental accounts or whether some households assign their assets to more than one hierarchical portfolios with
several mental accounts.

See Oehler (2017b) and Oehler/Reisch (2012) regarding the necessity of further research in the fields of
financial services and decision making with a focus on consumers such as households.

408 However, the results do not allow the conclusion that households do not consider their total wealth in financial

decisions at all.
409 E.g. if households are already nudged in a governmental program (see Oehler (2015c)).

407
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The empirical results, furthermore, suggest that households are able to create their
speculation-portfolio in accordance to their self-reported risk attitude, although it
remains unclear whether this is due to external assistance such as financial advisers.
Nevertheless, policymakers and financial advisers should be aware of the significant
influence of households’ self-assessed risk attitude and provide governmental
programs and financial advice with multiple options that differ in the required financial

risk-taking to account for the households’ different risk attitudes.*'

The question why the efficiency of households’ speculation-portfolio is not wealth
dependent, neither for a buy-and-hold nor for rebalancing strategies, remains
unanswered in this thesis. Still, the results suggest that less wealthy households do
not systematically suffer from less efficient portfolios than more wealthy

households.*"’

In addition, no household would have benefitted from frequent
rebalancing in the analyzed observation period. Hence, this thesis supports the
implication of Harjoto/Jones (2006) and Tokat/Wikas (2007) that reasonable (e.g.,
yearly) monitoring frequencies (maybe in combination with the input of a financial
adviser) are sufficient for households to control the (expected) risk and return and, as

a consequence, the efficiency of their speculation-portfolio.

410 Admittedly, it is hardly helpful to swamp households with too many options for choice. Instead policymakers
and financial advisers have to strike a balance between providing a sufficient number of options and triggering
choice overload (see Oehler (2013d)). This also applies to the provided information (see Brénneke/Oehler
(2013), Oehler (2018)) and follows the approach to treat households in a differentiated way instead of lumping
them together (see Oehler (2017Db)).

‘" See also Bach et al. (2017) who do not find evidence that the richest percent of the Swedish households have
exceptional investment skills.
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A. Regression Analyses of Chapter 5.2, subdivided by quarter

Table 30: Logit regression analyses with a dummy indicating investment in risky assets as dependent variable, by quarter of interview

Fourth quarter 2010 First quarter 2011 Second quarter 2011
CPCM (model 3a) BPT (model 3b) CPCM (model 3a) BPT (model 3b) CPCM (model 3a) BPT (model 3b)
.391%** .566*** .384***
.857*** .896*** .945%**
InValueSPy, (.148) (.134) (.105)
Graduation .316* .241 .308* .073 .250 279 .200 179 .264** .284** .310%** .291**
FKP.h (.166) (.171) (.166) (.184) (.147) (.156) (.145) (.161) (.112) (.115) (.112) (.125)
ProfessionalQual -.045 .005 .013 .098 .158 .196 .152 .133 -.029 -.043 -.043 -.136
FKPh (.130) (.134) (.130) (.142) (.119) (.129) (.117) (.129) (.090) (.092) (.089) (.099)
AllFinLit .210 142 -.001 -.086 .143 .265 .164 .333 .564*** .665*** .582*** 57+
h (.323) (.337) (.329) (.359) (.295) (.306) (.295) (.324) (.203) (.221) (.202) (.224)
Furthgr householqs-. Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
specific characteristics &
B -15.08***  -17.05"**  -14.04*** -18.36*** -10.58***  -10.10***  -9.97*** -12.42*** -13.95"** -14.66**  -12.53*** -16.03***
0 (2.779) (2.988) (2.779)  (3.210) (2.593) (2.691) (2.561) (2.833) (2.083) (2.126) (2.046) (2.309)
2-Log-Likelihood 342 322 339 296 401 368 408 350 681 650 703 595
Nagelkerkes R? .349 .382 .378 495 .358 423 .355 492 .349 .384 317 AT7
Percentage of correctly
estimated non-risky 64.8 59.0 66.9 72.8 64.3 711 66.5 78.4 69.7 69.0 74.6 78.3
investors
Percentage of correctly 83.2 86.1 80.9 83.5 78.9 81.5 774 80.2 73.9 74.8 66.8 74.7
estimated risky investors
Percentage correct 76.1 75.9 752 79.1 72.9 773 727 794 71.9 72.1 70.8 76.5
estimates
N 330 330 330 330 384 384 384 384 631 631 631 631

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), 2-Log-Likelihood statistics, Nagelkerkes R?, and the percentage of correct
estimates for the logit regression analyses using equations (3a) and (3b). &, captures age (Age,), squared age (Age?), and gender (Female,) of household’s FKP, the
monthly household income (Incomey,), households’ directly queried risk attitude (RiskAtt;), and a dummy variable that indicates whether at least one child at the age of 16 or
younger lives in the household (Childy). ProfessionalQual, captures the professional qualification of the FKP in household h and AllFinLit, indicates whether household h
answered all three financial literacy questions correct. The symbols ***, **, and * denote statistical significance at the one-, five-, and ten-percent level, respectively. Example:
Regressing the risky asset dummy on equation (3b) on households that were interviewed in the fourth quarter of 2010 with ValueSP, as wealth measure yields a coefficient of
ValueSP,, of .857 with a statistical significance at the one-percent level and a Nagelkerkes R? of .495.
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Table 31: Stepwise regression analyses with PercentageRiskyy, ry (specification a), PercentageRiskyy, sp (specification b), o 3yeqrs
(specification c), and gy, 4y.4rs (SPecification d) as dependent variable wy, by quarter of interview

Panel A: Fourth quarter 2010

Framework CPCM (model 3a)

BPT (model 3b)

Dependent variable wn/wh, PercentageRiskyp cpcu PercentageRiskyy, sp Oh 3years Ohayears
.287**
InTWealthy, (143)
.845%** .586*** .581***
[nValueSPy (139) (.105) (.104)
Graduation .265** 216 444> 212 .292* 131 .290* .130
FKP.h (.179) (.180) (.204) (.197) (.152) (.149) (.151) (.147)
ProfessionalQual .073 .103 .088 125 .080 .106 .078 .104
FKP.R (.138) (.138) (.157) (.149) (.117) (.112) (.116) (.111)
AllFinLit .268 .184 .077 -.025 .040 -.030 .040 -.031
h (.361) (.362) (.412) (.391) (.308) (.295) (.306) (.293)
Further hgu;eholds-specific Yes Yes Yes Yes Yes Yes Yes Yes
characteristics &
Bo -20.44*** -18.02*** -19.98*** -21.09*** -16.86*** -17.63*** -16.79*** -17.55***
(2.640) (2.536) (3.011) (2.862) (2.254) (2.159) (2.234) (2.141)
R2 .282 .296 .292 .365 .297 .360 .298 .360
R2 adj. .259 271 .269 .343 275 .338 .276 .338
F-Test 12.52 11.90 13.13 16.60 13.51 16.25 13.51 16.25
N 330 330 330 330 330 330 330 330

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), R?, adjusted R® (R? adj.), and F-statistics (F-Test) for the linear regression
analyses using equations (3a) and (3b). Further households-specific characteristics &, captures age (Agey,), squared age (Age?;), and gender (Female,) of household’s FKP,
the monthly household income (Incomey,), households’ directly queried risk attitude (RiskAtt,), and a dummy variable that indicates whether at least one child at the age of 16
or younger lives in the household (Childy). ProfessionalQual, captures the professional qualification of the FKP in household h and AllFinLit, indicates whether household h
answered all three financial literacy questions correct. The symbols ***, **, and * denote statistical significance at the one-, five-, and ten-percent level, respectively. Example:
Regressing PercentageRisky, sp on equation (3b) with ValueSP, as wealth measure yields a coefficient of ValueSP, of .845 with a statistical significance at the one-percent

level and an adjusted R? of .343.
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Table 31: Stepwise regression analyses with PercentageRiskyy ry (specification a), PercentageRiskyy, sp (specification b), o 3yeqrs

(specification c), and gy, 4,.4rs (SPecification d) as dependent variable wy, by quarter of interview (cont'd)

Panel B: First quarter 2011

Framework

Dependent variable wn/wh,

InTWealthy,

InValueSPy,

Graduationpgpp

ProfessionalQualpgp

AllFinLity,
Further households-specific

characteristics &

Bo

R2
R2 ad;.
F-Test

CPCM (model 3a)

BPT (model 3b)

PercentageRiskyp cpcu PercentageRisky sp Oh,3years Ohayears
257
(.126)
.896*** .615*** 613***
(.126) (.095) (.094)
.151 .159 .286 244 .216 .188 217 .188
(.159) (.159) (.188) (.177) (.140) (.133) (.139) (.132)
.222* 221* 179 .116 .130 .087 .129 .086
(.125) (.125) (.148) (.139) (.110) (.105) (.109) (.104)
478 .558* 327 487 .250 .360 247 357
(.318) (.315) (.377) (.355) (.281) (.267) (.279) (.266)
Yes Yes Yes Yes Yes Yes Yes Yes
-15.72*** -15.68*** -17.28*** -17.59*** -14.52*** -14.73*** -14.49*** -14.70***
(2.407) (2.481) (2.967) (2.787) (2.208) (2.096) (2.198) (2.085)
310 .329 .289 374 .284 .357 .285 .358
291 .309 .270 .356 .265 .338 .265 .339
16.74 16.33 15.16 20.22 14.81 18.80 14.84 18.84
384 384 384 384 384 384 384 384

164



Table 31: Stepwise regression analyses with PercentageRiskyy ry (specification a), PercentageRiskyy, sp (specification b), o 3yeqrs

(specification c), and gy, 4,.4rs (SPecification d) as dependent variable wy, by quarter of interview (cont'd)

Panel C: Second quarter 2011

Framework

Dependent variable wn/wh,

InTWealthy,
InValueSPy,

Graduationggpp

ProfessionalQualpgp,p

AllFinLity,
Further households-specific

characteristics &

Bo

RZ
R2 ad;.
F-Test

CPCM (model 3a)

BPT (model 3b)

PercentageRiskyp cpcu PercentageRiskyp gpr Oh,3years Ohayears
.182**
(.083)
1.006*** .691*** .693***
(.097) (.072) (.072)
312%* .316** 498*** A413%** .363*** .305%** .362%** .304***
(.128) (.129) (.149) (.138) (.110) (.103) (.110) (.103)
.015 .007 -.061 -.155 -.046 -.110 -.045 -.109
(.100) (.100) (.116) (.108) (.086) (.081) (.086) (.080)
T77*** .806*** .879*** .950%** .665*** T13%* .662*** I e
(.231) (.233) (.269) (.248) (.199) (.186) (.198) (.185)
Yes Yes Yes Yes Yes Yes Yes Yes
-19.26*** -17.01%** -20.76*** -22.02*** -17.52%** -18.38*** -17.52%** -18.38***
(2.116) (2.066) (2.467) (2.282) (1.823) (1.706) (1.822) (1.704)
.276 279 .257 .367 .260 .355 .261 .356
.265 .266 .245 .356 .249 .344 .249 345
23.68 21.56 21.45 32.66 21.84 31.02 21.87 31.12
631 631 631 631 631 631 631 631

165



B. The exclusion of households which invest more than 90 percent of their
portfolios’ net value in the asset classes money market and other assets

After excluding leveraged portfolios and those which undercut a net value of 1,000,
EUR the sample size shrinks from 3,565 to 1,845 households. The percentages of

the remaining households’ portfolios that are invested in the asset classes money

market and other assets are presented in Figure 7.
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Figure 7: Amounts of households’ portfolios invested in money market and other assets

Nearly 40 percent of these remaining households invest their entire speculation-
portfolio’s net value in the asset class money market. These households’ portfolios
are per definition on the efficient frontier, since the asset class money market
represents an investment in the risk-free asset. Therefore, these households are
excluded to not skew the results. Roughly 10 percent of the 1,845 households invest

more than 30 percent of their portfolios’ net value in the asset class other assets.
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Since the various different assets and purposes associated with this asset class do
not allow an appropriate analysis the asset class other assets is precluded from the
calculations of the portfolio outcomes. Given the remaining asset classes' amounts
are being normalized in total to 100 percent, the amount invested in the asset class
money market would be normalized to 100 percent, if households invested solely in
the two asset classes other assets and money market. This, again, would lead to the
above described effect that these households’ portfolios would be on the efficient
frontier. As a consequence, the households that solely invest in the two asset classes
other assets and money market are also excluded. The described exclusions reduce

the sample size to 948 households.

Calvet, Campbell, and Sodini (2007) observe that “[rlich and educated households
select portfolios with a high Sharpe-Ratio but also a high risky share, resulting in a
high complete return loss. Conversely, unsophisticated households allocate a small
fraction of their financial wealth to an inefficient risk portfolio and overall incur low
complete portfolio return losses.” (Calvet, Campbell, and Sodini 2007, p. 738) To
prevent this effect, the 118 households that invest less than 10 percent of the net
value of their speculation-portfolio in risky assets are also removed from the sample.
The descriptive statistics of the removed speculation-portfolios’ net value are
presented in Table 32. In addition, the respective statistics of the portfolios that would
have been removed, if all portfolios that invested less than 5 or less than 15 percent
of the speculation-portfolio’s net values in risky assets had been excluded, are
provided. The 20™ and 80™ percentile and the median of the speculation-portfolios’
net values of the three samples are very similar to the net value of the 830 portfolios
that are used for further analyses. Hence, the 118 excluded households are not less
wealthy than the remaining households (and would, therefore, be able to invest in
risky assets) but are just not interested in investing their wealth in risky assets. In
addition, the decision to set the minimal amount of risky assets to 10 percent is
unlikely to harm the generalizability of the results since setting the minimal amount to
5 or 15 percent would not change the structure regarding the speculation-portfolios’

net values in the sample.
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Table 32: Descriptive statistics of the net value of the speculation-portfolios which show a

high amount of investments in the asset classes money market and other assets

Percentage of portfolio invested in asset classes
Money market and Other assets

>05 >90 >85
Mean 147,850 126,966 121,170
20th percentile 35,630 33,380 34,100
Median 80,600 73,000 73,000
80th percentile 195,480 197,176 186,008
Std. 176,309 147,093 151,358

N 55 118 187
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C. Households’ ability and purpose to save (subsample of 830 households with
unlevered speculation portfolios)

The following tables provide descriptive statistics on households’ assessment
whether their income is appropriate to cover their needs (Apprincome;, see Table
33), and household’s estimation whether they will be able to save in the next year
(FutSavingsy, see Table 34). As presented in Table 33, only .5 percent of the
households state that their monthly income covers their expenses “with great
difficulties”. In contrast, 93.3 percent of the households state that their monthly
income (fairly) easily captures their expenses. The latter finding supports the
assumption that the chosen approach is adequate to extract those households which

are able to establish a speculation-portfolio.

Table 33: Households’ assessment whether their monthly income is sufficient to capture
expenses (Apprincomey,)

N Percentage
with great difficulty 4 0.5
with some difficulties 52 6.3
fairly easily 281 33.9
easily 493 59.4
b2 830 100

Table 34: Households’ estimation regarding future savings (FutSavingsy)

N Percentage
Question filtered, do not know 36 4.3
A smaller share 164 19.8
The same share 543 65.4
A larger share 87 10.5
b2 830 100

Descriptive statistics of households’ main purpose for saving are presented in Table
35. More than 60 percent of the households primarily save for old-age provisions and
emergency situation. Combined with the 3™ and 4™ popular purposes (“large
purchase excl. vehicles” and “training/supporting children or grandchildren”) the

ANOVA analysis covers roughly 80 percent of households saving purposes.
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Table 35: Households’ main purpose for saving

old-age provision
funds for emergency situations

larger purchase excl. vehicles (second
property, furniture, etc.)

training / supporting children or
grandchildren

holiday / travel
other

2

N Percentage
269 324
246 29.6

74 8.9

61 7.3

39 4.7
141 17.0
830 100
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D. Stepwise approach regarding the wealth measures in the regression analyses
of chapter 6.2.2

Stepwise regression analyses are used to check whether the value of households’
speculation-portfolios shows more explanatory power regarding households’
investment outcomes than the wealth measures of former studies (households’ total
wealth and monthly income). The analyses show that households’ total wealth and
monthly income are not statistically significant when the value of households’
speculation-portfolios is included as independent variable to explain the return loss
(RLp,1, see Table 36 and Table 37), the unnecessary volatility (UVy, 1, see Table 38
and Table 39), and the Sharpe-Ratio (SRnt, see Table 40 and Table 41) of
households’ portfolios. Hence, the value of households’ speculation-portfolio is a

more appropriate proxy to control for the influence of households’ wealth on the
efficiency of households’ speculation-portfolios.
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Table 36: Influence of the value of households’ speculation-portfolio and households’ monthly
income on the return loss of households’ speculation-portfolios

Estimation period of 0.5yr 1yr 2yrs 3yrs 4yrs
RLy T
InValueSP .005* .005** .002 .001* .001
h (.003) (.002) (.001) (.001) (.001)
Income -.000 -.000 -.000 -.000 -.000
h (.000) (.000) (.000) (.000) (.000)
8 .037 .002 .031** .013* .021***
0 (.029) (.020) (.013) (.007) (.007)
R? .004 .011 .002 .004 .001
R2 adj. .002 .009 .000 .001 -.001
F-Test 1.641 4.580 .994 1.471 .605

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), R? adjusted
R? (R? adj.), and F-statistics (F-Test) for the regression analysis using the logarithmized value of the respective
household’s speculation-portfolio (InValueSP,) and the household’s monthly income in Euros (Income;) as
independent variable with the return loss of households’ speculation-portfolios per estimation period (RLyr) as
dependent variable. The symbols ***, **, and * denote statistical significance at the one-, five-, and ten-percent
level, respectively. Example: Regressing the return loss of households’ speculation-portfolios of the year after the
survey had taken place on [nValueSP, and Income, yields a coefficient of the net value of the speculation-
portfolio of .005 with a statistical significance at the five-percent level and an adjusted R? of .009.

Table 37: Influence of the value of households’ speculation-portfolio and households’ total
wealth on the return loss of households’ speculation-portfolios
Estimation period of

RL 0.5yr 1yr 2yrs 3yrs 4 yrs
h,T
- 005  .006™* 002 001 001
h (003)  (002)  (001)  (001)  (.001)
-.002 000 000 000 000
InTWealth, (003)  (.002)  (001)  (001)  (.001)
5 052 003 .033* 012 019"
0 (034)  (023)  (015)  (.008)  (.008)
R? 003 012 003 004 002
R adj. 001 010 001 002 000
F-Test 1397 5039 1233 1773 861

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), R? adjusted
R? (R? adj.), and F-statistics (F-Test) for the regression analysis using the logarithmized value of the respective
household’s speculation-portfolio (InValueSP,) and the household’s logarithmized total wealth in EUR
(InTWealthy) as independent variable with the return loss of households’ speculation-portfolios per estimation
period (RL, 1) as dependent variable. The symbols ***, **, and * denote statistical significance at the one-, five-,
and ten-percent level, respectively. Example: Regressing the return loss of households’ speculation-portfolios of
the year after the survey had taken place on inValueSP, and TWealth, yields a coefficient of the value of the
speculation-portfolio of .006 with a statistical significance at the one-percent level and an adjusted R? of .010.
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Table 38: Influence of the value of households’ speculation-portfolio and households’ monthly
income on the unnecessary volatility of households’ speculation-portfolios
Estimation period

of UVpr 0.5yr 1yr 2yrs 3yrs 4 yrs
InValueSP -.005** .007*** .003 .002 .001

h (.002) (.002) (.002) (.001) (.001)

Income -.000 -.000 -.000 -.000 -.000

h (.000) (.000) (.000) (.000) (.000)

B .134*** .004 .031* .016 .019*

0 (.025) (.023) (.018) (.010) (.010)
R2? .006 .013 .003 .003 .002
R2? adj. .004 .01 .001 .001 .000
F-Test 2.607 5.557 1.288 1.346 1.014

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), R? adjusted
R? (R? adj.), and F-statistics (F-Test) for the regression analysis using the logarithmized value of the respective
household’'s speculation-portfolio (InValueSP,) and the household’s monthly income in Euros (Income,) as
independent variable with the unnecessary volatility of households’ speculation-portfolios per estimation period
(UVy,r) as dependent variable. The symbols ***, **, and * denote statistical significance at the one-, five-, and ten-
percent level, respectively. Example: Regressing the unnecessary volatility of households’ speculation-portfolios
of the year after the survey had taken place on InValueSP, and Incomeyyields a coefficient of the value of the
speculation-portfolio of .007 with a statistical significance at the one-percent level and an adjusted R? of .011.

Table 39: Influence of the value of households’ speculation-portfolio and households’ total
wealth on the unnecessary volatility of households’ speculation-portfolios
Estimation period of

UVpr 0.5yr 1yr 2yrs 3yrs 4 yrs
LV aluesh 003 .008**  .003* 002 002

h (003)  (002)  (002)  (001)  (.001)

004 -.001 -,001 000 000

InTWealthy, (003)  (002)  (002)  (001)  (.001)
5 160" 010 032 017 017

0 (029)  (027)  (021)  (012)  (.012)
R? 009 015 004 003 003
R? adj. 007 013 002 001 001

F-Test 3807 6247 1688 1422 1204

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), R adjusted R?
(R? adj.), and F-statistics (F-Test) for the regression analysis using the logarithmized value of the respective
household’s speculation-portfolio (InValueSP,) and the household’s logarithmized total wealth in EUR
(InTWealthy) as independent variable with the unnecessary volatility of households’ speculation-portfolios per
estimation period (UV} r) as dependent variable. The symbols ***, **, and * denote statistical significance at the
one-, five-, and ten-percent level, respectively. Example: Regressing the unnecessary volatility of households’
speculation-portfolios of the year before the survey had taken place on InValueSP, and InTWealth,yields a
coefficient of the value of the speculation-portfolio of .008 with a statistical significance at the one-percent level
and an adjusted R? of .013.
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Table 40: Influence of the value of households’ speculation-portfolio and households’ monthly

income on the Sharpe-Ratio of households’ speculation-portfolios
Estimation period

of SRyz 0.5yr 1yr 2yrs 3yrs 4 yrs
InValueSP -.033 -.036*** -.005 -.002 .005
h (.030) (.013) (.009) (.005) (.007)
Income .000 -.000 -.000 .000 -.000
h (.000) (.000) (.000) (.000) (.000)
B -.163 .236* 470 545 .629***
0 (.330) (.139) (.103) (.057) (.073)
R2? .002 .012 .002 .000 .001
R? adj. -.001 .010 -.001 -.002 -.002
F-Test .638 5.155 .645 .206 .356

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), R? adjusted
R? (R? adj.), and F-statistics (F-Test) for the regression analysis using the logarithmized value of the respective
household’'s speculation-portfolio (InValueSP,) and the household’s monthly income in Euros (Income,) as
independent variable with the Sharpe-Ratio of households’ speculation-portfolios per estimation period (SR, ) as
dependent variable. The symbols ***, **, and * denote statistical significance at the one-, five-, and ten-percent
level, respectively. Example: Regressing the Sharpe-Ratio of households’ speculation-portfolios of the year after
the survey had taken place on InValueSP, and Income,, yields a coefficient of the value of the speculation-

portfolio of -.036 with a statistical significance at the one-percent level and an adjusted R? of .010.

Table 41: Influence of the value of households’ speculation-portfolio and households’ total

wealth on the Sharpe-Ratio of households’ speculation-portfolios
Estimation period

of SRyz 0.5yr 1yr 2yrs 3yrs 4 yrs
- 011 -039**  -008 -.001 -.003
h (035)  (015)  (011)  (.006)  (.008)
-027 000 -.001 -.002 000
InTWealthy, (034)  (014)  (011)  (006)  (.008)
5 -.051 264  506*** 560 649
0 (382)  (161)  (119)  (.066)  (.085)
R? 002 013 001 000 000
R? adj. -.001 010 -.001 -.002 -.002
F-Test 773 5.240 427 145 085

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), R? adjusted
R? (R? adj.), and F-statistics (F-Test) for the regression analysis using the logarithmized value of the respective
household’s speculation-portfolio (InValueSP,) and the household’s logarithmized total wealth in EUR
(InTWealthy) as independent variable with the Sharpe-Ratio of households’ speculation-portfolios per estimation
period (SR, r) as dependent variable. The symbols ***, **, and * denote statistical significance at the one-, five-,
and ten-percent level, respectively. Example: Regressing the Sharpe-Ratio of households’ speculation-portfolios
of the year after the survey had taken place on InValueSP, and InTWealth,, yields a coefficient of the value of the
speculation-portfolio of -.039 with a statistical significance at the one-percent level and an adjusted R? of .010.
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E. Correlation coefficients (Pearson) between the value of households’

speculation-portfolios and the return, standard deviation of returns, return loss,

unnecessary volatility, and Sharpe-Ratio of the speculation-portfolio
subdivided by quarters

Table 42: Correlation coefficients (Pearson) between the value of households’ speculation-
portfolios and the return, standard deviation of returns, return loss, unnecessary volatility,
and Sharpe-Ratio of the speculation-portfolio

Panel A: Fourth quarter 2010, 226 portfolios

Estimation period T U Onr RLpr UVpr SRy
3 months -,011 ,030 017 ,168** -,027

6 months -,006 ,038 A11* ,203%** -,014

9 months 140" ,028 121* ,110* -117*

12 months -,148" ,041 ,126* A11* -,097

2 years -,063 047 ,092 ,090 -,077

3 years ,006 ,046 ,080 ,082 -,036

4 years ,003 ,046 ,070 ,074 -,041

Panel B: First quarter 2011, 253 portfolios

Estimation period T U Onr RLy T UV r SRyt
3 months 144" ,027 -,074 ,024 ,095

6 months -,098 ,005 ,098 ,004 - 111
9 months -,120* ,024 ,124** ,024 -,148"

12 months 132" ,030 112 ,080 -,109*

2 years -,101 ,029 ,109* ,90 -,088

3 years -,018 ,028 ,082 074 -,043

4 years -,021 ,030 ,086 ,081 -,046

Panel C: Second quarter 2011, 351 portfolios

Estimation period T UnT Onr RL, T UV r SRyt
3 months -,128" ,068 ,128* ,070 -,067

6 months -1317 ,079 131%* ,079 -,076

9 months -,068 ,084 ,098 ,148%* -,061

12 months -,069 ,084 ,093 152+ -,053

2 years ,059 ,082 ,061 ,069 -,004

3 years ,069 ,084 ,054 ,078 -,004

4 years ,092 ,085 ,041 ,055 ,019

Notes: The table provides Pearson correlation coefficients between the value of households’ speculation-portfolio
and the return pu, r, standard deviation of returns o, 1, return loss RL; r, unnecessary volatility UV, r (both as
deviation from the efficient frontier of the respective estimation period), and Sharpe-Ratio SR, r. The sample is
subdivided according to the point in time when the households were interviewed. Panel A includes households
which were interviewed in the 4™ quarter 2010; Panel B (C) includes households which were interviewed in the 1%
quarter 2011 (2nd quarter 2011). The symbols ***, **, and * denote statistical significance at the one-, five-, and
ten-percent level, respectively. Example: For the households that were interviewed in the fourth quarter of the
year 2010 and for the estimation period which started one day and ends 3 months after the households had been
interviewed, the Pearson correlation coefficient between the value of households’ speculation-portfolios and the

return loss of households’ portfolios is .017 with no statistical significance.
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F. Regression analyses of Section 6.2.2 regarding the influence of household
wealth on the speculation-portfolio’s efficiency subdivided by quarters

Table 43: Influence of households’ characteristics on the return loss of households’
speculation-portfolios

Panel A: Fourth quarter 2010, 226 portfolios

Estimation period

of RLyy 0.5 yrs 1yr 2yrs 3 yrs 4yrs
I alueSP 000 000 -.001 000 -.001
h (006)  (003)  (.002)  (.001)  (.001)

remale 026" -012*  -010*  -004*  -005%
n (013)  (006)  (.005)  (.002)  (.003)

e 000 000 000 000 000
gen (000)  (000)  (.000)  (.000)  (.000)
Income -.000 -.000 -.000 -.000 -.000
n (000)  (000)  (000)  (.000)  (.000)

-.001 001 001 001 001

InTWealthy, (006)  (003)  (002)  (001)  (001)
. 0587 030" 024" 010 014
RiskAtty (012)  (006)  (004)  (002)  (.003)
J— *..001 002 001 001 000
pp h (.010) (.005) (.004) (.002) (.002)
utSavings 019" 010  .007*  .003*  .004*
gsn (009)  (004)  (003)  (002)  (.002)

5 025 -.031 -.007 -.002 002
0 (083)  (040)  (031)  (015)  (.018)
Rz 138 156 160 123 158
R? adj. 110 128 132 094 130
F-Test 4849 5504 5763 4238 5681

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), R?, adjusted
R? (R? adj.), and F-statistics (F-Test) for the regression analysis using equation (6) with the return loss of
households’ speculation-portfolio per estimation period as dependent variable. The sample is subdivided
according to the point in time when the households were interviewed. Panel A includes households which were
interviewed in the 4™ quarter 2010; Panel B (C) includes households which were interviewed in the 1% quarter
2011 (2™ quarter 2011). The symbols ***, ** and * denote statistical significance at one-, five-, and ten-percent
level, respectively. Example: For the subsamples of households that were interviewed in the fourth quarter of the
year 2010, regressing the return loss of households’ speculation-portfolios of the year after the survey had taken
place on the model of equation (6) yields a coefficient of the value of the speculation-portfolio of .000 with no
statistical significance and an adjusted R? of .128.
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Table 43:

Influence of households’ characteristics on the return
speculation-portfolios (cont'd)

loss of households’

Panel B: First quarter 2011, 253 portfolios

Estimation period

of RLp ¢

InValueSPy,

Femaley,

Agey

Incomey,

InTWealthy,

RiSkAtth

AppriIncomey,

FutSavingsy

Bo

RZ
R? adj.
F-Test

0.5 yrs

.006
(.005)

-.024**
(.010)

.000
(.000)

-.000
(.000)

.000
(.005)

064
(.008)

-010
(.008)

.003
(.007)

.002
(.061)

.190
A72
10.060

1yr

.003
(.004)

_.023***
(.008)

.000
(.000)

-.000
(.000)

.000
(.004)

049
(.007)

-.009
(.006)

.004
(.006)

019
(.048)

.186
167
9.744

2yrs

.000
(.002)

-.015%*
(.005)

.000
(.000)

-.000
(.000)

-.001
(.002)

027+
(.004)

-.006*
(.004)

002
(.003)

.067**
(.029)

.168
149
8.653

3 yrs

.000
(.001)

-.006**
(.002)

.000
(.000)

-.000
(.000)

.000
(.001)

013%
(.002)

-.002
(.002)

.001
(.002)

023"
(.014)

165
.146
8.465

4yrs

.000
(.001)

-.007**
(.002)

.000
(.000)

.000
(.000)

.000
(.001)

013%
(.002)

-.003*
(.002)

.001
(.002)

036
(.014)

170
151
8.779

177



Table 43: Influence of households’ characteristics on the return loss of households’

speculation-portfolios (cont'd)
Panel C: Second quarter 2011, 351 portfolios
Estimation period

of RLyy 0.5 yrs 1yr 2yrs 3 yrs 4yrs
InValueSP .001 .008** .004 002 002
n (.001) (.004) (.003) (.002) (.002)

Female .001 .009 .004 .003 .003
h (.003) (.008) (.005) (.003) (.004)
Ao .000 -001*  -000*  .000*  -.000**
gen (.000) (.000) (.000) (.000) (.000)
Imcome .000 .000 .000 .000 .000
h (.000) (.000) (.000) (.000) (.000)

.000 .006* .004* .002 .003*

InTWealthy (001)  (004)  (002)  (001)  (.002)
. -.001 025" 016***  .008**  .010***
RiskAtty (002)  (007)  (005)  (.003)  (.003)
Joorincome -.001 -.003 -.001 -.002 -.001
pp h (.002) (.006) (.004) (.002) (.003)
FutSavings .000 -.007 -.002 -.003 -.002
gSn (.002) (.006) (.004) (.002) (.003)

P .007 -105*  -.051 -.021 -.025
0 (.017) (.050) (.032) (.020) (.022)
R? .023 126 122 094 105
R? adj. -013 .094 089 .060 072
F-Test 638 3.886 3.740 2.781 3.164
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Table 44: Influence of households’ characteristics on the unnecessary volatility of

households’ speculation-portfolios
Panel A: Fourth quarter 2010, 226 portfolios
Estimation period

of UVpz: 0.5yr 1yr 2yrs 3yrs 4yrs
InValueSP -.004 -.001 -.002 -.001 -.002
h (.004) (.005) (.004) (.002) (.002)
Female -013 -017* 017" -009**  -010*
h (.009) (.010) (.008) (.004) (.005)

Ao .001* .000 .000 .000 .000
gen (.000) (.000) (.000) (.000) (.000)
Imcome -.000 -.000 -.000 -.000 -.000
h (.000) (.000) (.000) (.000) (.000)

-.005 -.001 .001 .001 .001

InTWealthy (004)  (005)  (004)  (002)  (002)
. 019% 0427  034™* 018 020
RiskAtty (008)  (009)  (.007)  (.004)  (.004)
Joorincome -.004 .000 001 .002 001
pp n (.007) (.007) (.006) (.003) (.004)
FutSavings .009 .013* 011* .005* .006*
gSn (.006) (.007) (.005) (.003) (.003)

P 155 .024 .004 -.002 .000
0 (.056) (.063) (.052) (.028) (.030)
R? .062 119 128 119 131
R? adj. .031 .090 .099 .089 102
F-Test 1.997 4.104 4.422 4.069 4.541

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), R adjusted R?
(R? adj.), and F-statistics (F-Test) for the regression analysis using equation (7) with the unnecessary volatility of
households’ speculation-portfolio per estimation period as dependent variable. The sample is subdivided
according to the point in time when the households were interviewed. Panel A includes households which were
interviewed in the 4™ quarter 2010; Panel B (C) includes households which were interviewed in the 1% quarter
2011 (2nd quarter 2011). The symbols ***, **, and * denote statistical significance at the one-, five-, and ten-
percent level, respectively. Example: For the subsamples of households that were interviewed in the fourth
quarter of the year 2010, regressing the unnecessary volatility of households’ speculation-portfolios of the year
after the survey had taken place on the model of equation (7) yields a coefficient of the value of the speculation-
portfolio of -.001 with no statistical significance and an adjusted R? of .090.
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Table 44: Influence of households’ characteristics on the unnecessary volatility of

households’ speculation-portfolios (cont'd)
Panel B: First quarter 2011, 253 portfolios
Estimation period

of UVpz: 0.5 yrs 1yr 2yrs 3 yrs 4yrs

InValueSP -.006 .004 -.001 .000 .000
h (.005) (.004) (.003) (.002) (.002)
Female -004  -018*  -013*  -009**  -.008**
h (.009) (.007) (.005) (.004) (.003)

doe .000 .000 .000 .000 .000
gen (.000) (.000) (.000) (.000) (.000)
Imcome .000 -.000 -.000 -.000 -.000
h (000) (.000) (.000) (.000) (.000)

-.006 .000 -.002 .000 -.001

InTWealthy (004)  (003)  (002)  (002)  (.001)
. 0315 047 020%* 022" 018
RiskAtty (008)  (006)  (.004)  (.003)  (.003)
Joorincome -.009 -.008 -.007* -.004 -.004*
pp h (.007) (.006) (.004) (.003) (.002)

FutSavings .004 .004 .003 001 001
gSn (.007) (.005) (.004) (003) (.002)

P 208**  -.005 072" 026 .036*
0 (.059) (.047) (.033) (.023) (.019)

R? .058 75 142 157 157

R? adj. .036 156 122 137 137
F-Test 2.626 9.085 7.090 7.940 7.937
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Table 44: Influence of households’ characteristics on the unnecessary volatility of
households’ speculation-portfolios (cont'd)

Panel C: Second quarter 2011, 351 portfolios

Estimation period

of UVpz: 0.5 yrs 1yr 2yrs 3 yrs 4yrs
InValueSP 001*  .012* .006 .003 .003
h (.001) (.005) (.004) (.002) (.002)

Female .001 .009 .009 .005 .005
h (.001) (.010) (.009) (.004) (.005)
doe .000 -001**  -.001* .000*  .000***
gen (.000) (.000) (.000) (.000) (.000)
Imcome .000 -.000 -.000 -.000 -.000
h (.000) (.000) (.000) (.000) (.000)

.000 .005 .007* .003 .004*

InTWealthy (001)  (004)  (004)  (002)  (.002)
. .001 033" 027 011%* 015"
RiskAtty (001)  (009)  (.008)  (.004)  (.004)
Joorincome -.001 -.006 -.001 -.003 -.002
pp n (.001) (.008) (.007) (.003) (.004)
FutSavings .000 -.009 -.004 -.004 -.003
gSn (.001) (.008) (.007) (.003) (.004)

8 -.005 -101 -.095* -.029 -.044
0 (.008) (.062) (.053) (.025) (.031)
R? .057 138 113 .094 103
R? adj. 022 106 .080 .060 070
F-Test 1.614 4.315 3.435 2.781 3.098
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Table 45: Influence of households’ characteristics on the Sharpe-Ratio of households’

speculation-portfolios
Panel A: Fourth quarter 2010, 226 portfolios

Estimation period

of SRz 0.5yr 1yr 2yrs 3yrs 4 yrs

-.020 -.003 011 001 021

InValueSPy (045)  (020)  (019)  (010)  (.017)

Female 059 046 043 052+ 052
n (094)  (041)  (039)  (022)  (.035)

toe 004 002 002 002+ 002
gen (003)  (.001)  (001)  (.001)  (.001)

Income -.000 ~.000 -.000 000 000
n (000)  (.000)  (000)  (.000)  (.000)

-.031 -014 -010 -012 -010

InTWealthy (044)  (019)  (018)  (010)  (016)
. 4037 ABTT -148*% 045 - 110"
RiskeAtty (085)  (037)  (036)  (020)  (.032)

Aoorincome 058 013 001 001 001
pp n (.071) (.031) (.030) (.016) (.026)
utSavinas 135" _056**  -053 020 -.049*
gsn (064)  (028)  (027)  (015)  (.024)
5 -.068 297 B1T* 544 726%
0 (603)  (262)  (252)  (140)  (.225)

Rz 164 160 133 099 114

R? adj. 136 132 104 069 085
F-Test 5915 5746 4625  3.314  3.897

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), R?, adjusted
R? (R? adj.), and F-statistics (F-Test) for the regression analysis using equation (8) with the Sharpe-Ratio of
households’ speculation-portfolios per estimation period as dependent variable. The sample is subdivided
according to the point in time when the households were interviewed. Panel A includes households which were
interviewed in the 4™ quarter 2010; Panel B (C) includes households which were interviewed in the 1% quarter
2011 (2nd quarter 2011). The symbols ***, ** and * denote statistical significance at the one-, five-, and ten-
percent level, respectively. Example: Regressing the Sharpe-Ratio of households’ speculation-portfolios of the
year after the survey had taken place on the model of equation (8) yields a coefficient of the value of the
speculation-portfolio of -.003 with no statistical significance and an adjusted R? of .132.
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Table 45: Influence of households’ characteristics on the Sharpe-Ratio of households’

speculation-portfolios (cont’d)
Panel B: First quarter 2011, 253 portfolios
Estimation period

of SRyz 0.5yr 1yr 2yrs 3 yrs 4yrs
InValueSP -087**  -040* -.003 .004 .006
h (.028) (.024) (.018) (.009) (.010)
Fomale A16* 44 4270 054 Q71
h (.056) (.047) (.035) (.018) (.019)
Ao .004* .003 002 001 001
gen (.002) (.002) (.001) (.001) (.001)
Imcome .000** .000* .000 .000* .000
h (.000) (.000) (.000) (.000) (.000)
-.038 -011 .006 -.003 .001
InTWealthy (026)  (022)  (016)  (009)  (.009)
. 253" 244**  _{B** (088"  -090***
RiskAtty (048)  (041)  (030)  (016)  (.017)
Joorincome 043 .065* .065** .020 .033*
pp h (.045) (.038) (.028) (.015) (.015)
FutSavings -.009 -.044 -.033 -015 -013
gsn (.041) (.034) (.025) (.013) (.014)
8 393 312 304 B25*** B4
0 (.354) (.299) (.220) (.116) (122)
R? 164 166 146 132 149
R? adj. 145 146 126 112 129
F-Test 8.408 8.500 7.307 6.514 7.475

183



Table 45: Influence of households’ characteristics on the Sharpe-Ratio of households’
speculation-portfolios (cont'd)

Panel C: Second quarter 2011, 351 portfolios

Estimation period

of SRyz 0.5yr 1yr 2yrs 3 yrs 4yrs
011 -.039 -.011 -010 -.008
InValueSPy (064)  (033)  (017)  (014)  (.013)
Female -.055 -.022 -.026 -.020 -019
n (134)  (070)  (.036)  (.029)  (.028)
doe -.006 003 .004**  002* 004
gen (005)  (002)  (001)  (.001)  (.001)
Income -.000 .000 .000 .000 .000
h (000)  (.000)  (.000)  (.000)  (.000)
013 031 -037*  -015  -026*
InTWealthy (058)  (030)  (015)  (012)  (.012)
. 210 015  -.052* 009 -.033
RiskAtty (117)  (081)  (031)  (025)  (.024)
— 004 002 -.020 012 -.004
pp h (.101) (.052) (.027) (.022) (.021)
FutSavings 057 046 004 029 012
gsn (100)  (052)  (027)  (022)  (.021)
5 336 245 809 5O1* 808
0 (811)  (421)  (217)  (174)  (169)
R?2 033 028 096 035 091
R? adj. -.003 -.009 063 -.001 058
F-Test 914 763 2.863 979 2.701
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G. Analyses of Section 7.2.1 regarding the comparison of portfolio performance
resulting from buy-and-hold and rebalancing strategies subdivided by quarters

Table 46: Influence of Rebalancing on Portfolio Efficiency

Panel A: Households surveyed in fourth quarter 2010 (N=226)

Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
Rebalancing Rebalancing Rebalancing Rebalancing Rebalancing

Number of portfolios with

Enhanced efficiency
(Delta p >=0 & Delta o <0) or 92 93 75 59 33
(Delta py >0 & Delta o =0)

Decreased efficiency
(Delta p <0 & Delta o >=0) or 1 8 2 4 8
(Delta y =0 & Delta o >0)

Ambiguous 133 125 149 163 185
(else)
Panel B: Households surveyed in first quarter 2011 (N=253)
Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
Rebalancing Rebalancing Rebalancing Rebalancing Rebalancing

Number of portfolios with

Enhanced efficiency
(Delta y >=0 & Delta o <0) or 12 63 19 15 7
(Delta y >0 & Delta o =0)

Decreased efficiency
(Delta p <0 & Delta o >=0) or 26 27 20 37 34
(Delta y =0 & Delta o >0)

Ambiguous 215 163 214 201 212
(else)
Panel C: Households surveyed in second quarter 2011 (N=351)
Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
Rebalancing  Rebalancing Rebalancing Rebalancing Rebalancing

Number of portfolios with

Enhanced efficiency
(Delta y >=0 & Delta o <0) or 18 137 16 10 9
(Delta y >0 & Delta o =0)

Decreased efficiency
(Delta p <0 & Delta o >=0) or 54 9 17 109 85
(Delta y =0 & Delta o >0)

Ambiguous 279 205 318 232 257
(else)

Notes: The table provides the number of portfolios that enhance, decrease or ambiguously change their portfolio
efficiency by employing a rebalancing strategy instead of a buy-and-hold strategy. Panel A includes portfolios of
households which were interviewed in the 4" quarter 2010; Panel B (C) includes portfolios of households which were
interviewed in the 1% quarter 2011 (2" quarter 2011). Example: Of the 226 households that were interviewed in the 4"
quarter 2010, 92 would increase the efficiency of their portfolio by using a monthly rebalancing strategy, one would
decrease the efficiency of their portfolio by using a monthly rebalancing strategy and 133 ambiguously change their
portfolio efficiency.
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H.  Comparison of portfolio performance resulting from buy-and-hold and
rebalancing strategies of Section 7.2.1 subdivided by quarters

Table 47: Portfolio outcomes of rebalancing strategies compared to buy-and-hold-strategy
over a 4 year period
Panel A: Households surveyed in fourth quarter 2010 (N=226)

Annual p Delta annual p compared to buy-and-hold-strategy
Bug;;r][:;;,old Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
Rebalancing Rebalancing  Rebalancing Rebalancing Rebalancing
Mean .0543| Mean .0005*** -.0010*** .0010*** .0003** -.0001
20% .029 | 20% -.002 -.003 -.002 -.002 -.002
Median .048 | Median .001 .000 .001 .001 .001
80% .073 | 80% .003 .001 .004 .002 .002
Std. .029 | Std. .003 .002 .003 .002 .003
Annual o Delta annual o compared to buy-and-hold-strategy
Buy-and-hold Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
strategy Rebalancing Rebalancing  Rebalancing Rebalancing Rebalancing
Mean .0816 | Mean -.0015*** -.0011*** -.0012** -.0012*** -.0005***
20% .032 | 20% -.004 -.002 -.004 -.004 -.003
Median .071 | Median .000 .000 .000 .000 .000
80% 134 | 80% .001 .000 .001 .001 .002
Std. .052 | Std. .003 .002 .003 .003 .002

Notes: The table provides the mean value (Mean), 20-percent percentiles (20%), median value (Median), 80-
percent percentiles (80%), and standard deviations (Std.) of the differences of the annual return (u) and annual
standard deviation of returns (o) between a buy-and-hold strategy and the outcomes of a rebalancing strategy for
the same portfolios. Next to the mean values, the table provides the results of parametric t-tests that test whether
the mean values differ from 0 at statistically significant levels. The symbols ***, **, and * denote statistical
significance at the one-, five-, and ten-percent level, respectively. Panel A includes portfolios of households which
were interviewed in the 4th quarter 2010; Panel B (C) includes portfolios of households which were interviewed in
the 1st quarter 2011 (2nd quarter 2011). Example: The portfolios of households which were interviewed in the 4th
quarter 2010 achieve a .05 percent higher mean return with monthly rebalancing strategies than with a buy-and-
hold strategy. The higher mean return is different from zero with a statistical significance at the one-percent level.
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Table 47: Portfolio outcomes of rebalancing strategies compared to buy-and-hold-strategy

over a 4 year period (cont'd)

Panel B: Households surveyed in first quarter 2011 (N=253)

Annual p Buy- Delta annual y compared to buy-and-hold-strategy
asrt]g-tzcg’;ls Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
Rebalancing Rebalancing  Rebalancing Rebalancing Rebalancing
Mean .0621 | Mean -.0003* -.0015*** .0004** -.0002 -.0004**
20% .032 | 20% -.003 -.004 -.002 -.002 -.003
Median .056 | Median .000 .000 .001 .000 .000
80% .090 |80% .002 .000 .003 .002 .002
Std. .032 | Std. .003 .002 .003 .002 .003
Annual o Buy- Delta annual o compared to buy-and-hold-strategy
and-hold Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
strategy Rebalancing Rebalancing  Rebalancing Rebalancing Rebalancing
Mean .0774 | Mean .0005*** -.0012*** .0009*** .0010*** .0012***
20% .027 | 20% -.002 -.002 -.002 -.002 -.002
Median .069 | Median .001 -.001 .001 .001 .001
80% 127 | 80% .003 .000 .004 .004 .004
Std. .053 | Std. .003 .001 .003 .003 .003

Panel C: Households surveyed in second quarter 2011 (N=351)

Annual p Buy- Delta annual p compared to buy-and-hold-strategy
as?gtgglg Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
Rebalancing Rebalancing  Rebalancing Rebalancing Rebalancing
Mean .0685 | Mean -.0014** -.0018*** -.0006*** -.0014** -.0014***
20% .037 | 20% -.005 -.005 -.004 -.004 -.005
Median .064 | Median .000 .000 .000 .000 .000
80% .095 | 80% .001 .000 .002 .001 .001
Std. .034 | Std. .003 .003 .003 .003 .003
Annual ¢ Buy- Delta annual o compared to buy-and-hold-strategy
and-hold Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
strategy Rebalancing Rebalancing  Rebalancing Rebalancing Rebalancing
Mean .0791 | Mean -.0010*** -.0018*** -.0004** -.0004* .0002
20% .032 | 20% -.005 -.004 -.004 -.004 -.003
Median .069 | Median .000 -.001 .000 .000 .001
80% 126 | 80% .002 .000 .003 .003 .003
Std. .048 | Std. .003 .002 .003 .003 .003
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Table 48: Portfolio outcomes of rebalancing strategies compared to buy-and-hold-strategy
over a 4 year period

Panel A: Households surveyed in fourth quarter 2010 (N=226)

Sharpe-Ratio Delta Sharpe-Ratio compared to buy-and-hold-strategy
Bug;raarlg;;old Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
Rebalancing Rebalancing Rebalancing Rebalancing Rebalancing
Mean .549 Mean .028*** -.001 .033*** .023*** .010***
20% .325 20% .004 -.017 .009 .004 -.006
Median .524 Median .023 .000 .032 .019 .008
80% .790 80% .050 .014 .055 .042 .027
Std. 195 Std. .028 .022 .024 .023 .022
Adjusted Sharpe- Delta Adjusted Sharpe-Ratio compared to buy-and-hold-strategy
Ratio Buy-and- Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
hold strategy Rebalancing Rebalancing Rebalancing Rebalancing Rebalancing
Mean .507 Mean .019** -.009*** .020*** 013" .003
20% .323 20% -.004 -.028 -.004 -.003 -.013
Median .476 Median .016 .000 .016 .008 .006
80% .687 80% .047 .013 .047 .031 .026
Std. .164 Std. .029 .036 .030 .022 .031

Notes: The table provides the mean value (Mean), 20-percent percentiles (20%), median value (Median), 80-
percent percentiles (80%), and standard deviations (Std.) of the differences of the Sharpe-Ratio and Adjusted
Sharpe-Ratio between a buy-and-hold strategy and the outcomes of a rebalancing strategy for the same
portfolios. Next to the mean values, the table provides the results of parametric t-tests that test whether the mean
values differ from 0 at statistically significant levels. The symbols ***, **, and * denote statistical significance at the
one-, five-, and ten-percent level, respectively. Panel A includes portfolios of households which were interviewed
in the 4th quarter 2010; Panel B (C) includes portfolios of households which were interviewed in the 1st quarter
2011 (2nd quarter 2011). Example: The portfolios of households which were interviewed in the 4th quarter 2010
achieve a .028 higher mean Sharpe-Ratio with monthly rebalancing strategies than with a buy-and-hold strategy.
The higher mean Sharpe-Ratio is different from zero with a statistical significance at the one-percent level.
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Table 48: Portfolio outcomes of rebalancing strategies compared to buy-and-hold-strategy

over a 4 year period (cont'd)

Panel B: Households surveyed in first quarter 2011 (N=253)

Sharpe-Ratio

Delta Sharpe-Ratio compared to buy-and-hold-strategy

Bug;raarlg;;old Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
Rebalancing Rebalancing  Rebalancing Rebalancing Rebalancing

Mean .729 | Mean -.004 -.007** .004* -.004* -.014%*

20% 447 |20% -.018 -.029 -.013 -.018 -.033

Median .745 | Median .000 .000 .003 -.002 -.007

80% .900 |80% .011 .006 .018 .004 .002

Std. 259 | Std. .035 .037 .038 .036 .028

ShAa?i)l:aS-tlggtio Delta Adjusted Sharpe-Ratio compared to buy-and-hold-strategy

Buy-and-hold Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
strategy Rebalancing Rebalancing  Rebalancing Rebalancing Rebalancing

Mean .640 | Mean =017 =027 -.015% -.020*** =021

20% 445 | 20% -.043 -.054 -.041 -.045 -.044

Median .652 | Median -.004 -.005 -.001 -.009 -.010

80% .789 | 80% .006 .005 .014 .001 .001

Std. .188 | Std. .034 .075 .041 .034 .034

Panel C: Households surveyed in second quarter 2011 (N=351)

Sharpe-Ratio

Delta Sharpe-Ratio compared to buy-and-hold-strategy

Bug{faqg;;md Monthly Annual  5%-Divergence 10%-Divergence 20%-Divergence
Rebalancing Rebalancing  Rebalancing Rebalancing Rebalancing

Mean .769 | Mean -.002 -.002 .004*** -.009*** -.016***

20% 540 | 20% -.011 -.022 -.006 -.021 -.033

Median .800 | Median -.001 .000 .001 -.009 -.014

80% 945 | 80% .005 .015 .013 .000 .000

Std. 195 | Std. .022 .029 .021 .023 .026

Shé?i)f—tsgtio Delta Adjusted Sharpe-Ratio compared to buy-and-hold-strategy

Buy-and-hold Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
strategy Rebalancing Rebalancing  Rebalancing Rebalancing Rebalancing

Mean .703 | Mean -.029* =017 -.024* -.033*** -.031***

20% 525 |20% -.047 -.055 -.061 -.064 -.066

Median .705 | Median -.008 .000 -.003 -.021 -.020

80% 871 | 80% .001 .014 .007 -.004 -.000

Std. .163 | Std. .035 .045 .046 .039 .041
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I.  Analyses of Section 7.2.2 regarding the relation between the initial asset
allocation and the benefits from portfolio rebalancing subdivided by quarters

Table 49: Portfolio composition of winners and losers of rebalancing (Sharpe-Ratio) of
Households surveyed in fourth quarter 2010 (N=226)

Panel A: Periodical rebalancing strategies

Monthly Rebalancing Annual Rebalancing
Enhanced Reduced Si Enhanced Reduced Si
SRy SRy g SRy SRy 9
Mean (Median) asset
class portfolio weight
Money market 423 (.386) .453 (.459) .399 (.362) .451 (.403)
Stocks 293 (216) .027 (.000)  *** 392 (.320) .145(.000) ***
Bonds 102 (.000) .372(.373) 114 (.000) .158 (.000)
Real estate funds .053 (.000) .003 (.000) * 079 (.000) .019 (.000)  ***
cg'lfées of great 129 (000) 145 (.000) 017 (000) 227 (140)  ***
Mean annual u (buy- 056 042 w 047 060
and-hold) ) ) ' )
Mean annual o (buy- 087 044 rxx 088 076 .
and-hold) ’ ) ’ )
N 196 30 103 123
Panel B: Threshold rebalancing strategies
5%-Divergence rebalancing 10%-Divergence rebalancing 20%-Divergence rebalancing
Enhanced Reduced . Enhanced Reduced . Enhanced Reduced .
Si Si Si
SRy SRy 9 SRy SRy 9 SRy SRy 9
Mean (Median) asset
class portfolio weight
Money market 426 (.386) .433 (.459) 428 (.394) 420 (412)  * 398 (.359) .474 (451) **
Stocks 275 (.199) .080 (.000)  *** 272 (.1199)  .162 (.000) .364 (.302) .085(.000) ***
Bonds .106 (.000) .466 (.469) *** .107 (.000) .343 (.306) 149 (.039) .121 (.000)
Real estate funds 051 (.000) .004 (.000) .053 (.000) .003 (.000)  *** .047 (.000) .045 (.000)
cg'lfées ofgreat  145(000) .017(000) ** 140 (.000) .073 (.000)  ** 042 (.000) .275(.181)  ***
Mean annual p (buy- 057 028 - 057 039 — 048 065 ek
and-hold)
Mean annual o (buy- 086 034 086 055 085 077
and-hold)
Mean #rebalances 59 17 e 16 7 o 4 2 o
N 206 20 196 30 140 86

Notes: The table provides the mean and median (in parentheses) portfolio shares of each asset class for
portfolios that show an enhanced/reduced Sharpe-Ratio by employing a rebalancing strategy than by employing a
buy-and-hold strategy as well as the mean annual y and mean annual o that the portfolios would achieve with a
buy-and-hold strategy. It is differentiated between periodical (Panel A) and threshold rebalancing strategies
(Panel B). The table provides the results of parametric t-tests that test whether an asset class’s mean portfolio
share in the portfolios that show an enhanced Sharpe-Ratio (i.e. the winners) by employing a rebalancing strategy
differ from an asset class’s mean portfolio share in the portfolios that show a reduced Sharpe-Ratio by employing
a rebalancing strategy (i.e. the losers) at statistically significant levels. The symbols ***, **, and * denote statistical
significance at the one-, five-, and ten-percent level, respectively. Example: The 196 portfolios that show an
enhanced Sharpe-Ratio by employing a monthly rebalancing strategy have on average 42.3 percent of their
portfolio value invested in money market while the 30 portfolios that show a reduced Sharpe-Ratio by employing a
monthly rebalancing strategy have on average 45.3 percent of their portfolio value invested in money market.
Both mean values do not differ from each other at a statistically significant level.
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Table 50: Portfolio composition of winners and losers of rebalancing (Sharpe-Ratio) of
Households surveyed in first quarter 2011 (N=253)

Panel A: Periodical rebalancing strategies

Monthly rebalancing

Annual rebalancing

Enhanced Reduced

SRy SRy Sig.
Mean (Median) asset
class portfolio weight
Money market 422 (.404) 493 (.494) >
Stocks 361 (.328) .138 (.011)  ***
Bonds .123 (.000) .115 (.000)
Real estate funds .046 (.000) .043 (.000)
Articles of great 048 (000) 211 (.104) —_—
value
Mean annual p (buy- *
and-hold) 058 066
Mean annual o (buy- *
and-hold) 085 072
N 110 143

Enhanced Reduced

SRy SRy, Slg.
427 (433) 474 (.489)
301 (.217) -210(.100)  *
138 (.062) -111(.000)
118 (.000) .017 (.000)  ***
016 (.000) -187(:093)

.055 .065 **

074 079

69 184

Panel B: Threshold rebalancing strategies

5%-Divergence rebalancing

10%-Divergence rebalancing

20%-Divergence rebalancing

Enhanced Reduced

SRy SRy Sig.
Mean (Median) asset
class portfolio weight
Money market 430 (.400) .501 (.534) *
Stocks 337 (.258) .111(.000)  ***
Bonds .133 (.000) .101 (.000)
Real estate funds .044 (.000) .045 (.000)
Articles of great 057 ((000) 241 (164)  ***
value
Mean annual p (buy- *
and-hold) .057 .068
Mean annual o (buy-
and-hold) .081 .073
Mean #rebalances 63 50 el
N 139 114

Enhanced Reduced

SRy SR Sig.

445 (505) .468 (.479)

243 (155) 232 (.110)

147 (061) .108 (.000)

413 (.000) .019 (.000)  ***

051 (.000) .173(.030)  ***
056 064 *
068 081 *
17 15 o
68 185

Enhanced Reduced

SRy SR, o9

429 (.373) 471 (.487)
330 (.202) .208 (.100) ***

.090 (.000) .127 (.000)
121 (.000) .023 (.000) ***
.029 (.000) .172 (.031) **=*
.058 063
.082 076
4 4 -
56 197

Notes: The table provides the mean and median (in parentheses) portfolio shares of each asset class for
portfolios that show an enhanced/reduced Sharpe-Ratio by employing a rebalancing strategy instead of
employing a buy-and-hold strategy as well as the mean annual p and mean annual ¢ that the portfolios would
achieve with a buy-and-hold strategy. It is differentiated between periodical (Panel A) and threshold rebalancing
strategies (Panel B). The table provides the results of parametric t-tests that test whether an asset class’s mean
portfolio share in the portfolios that show an enhanced Sharpe-Ratio by employing a rebalancing strategy (i.e. the
winners) differ from an asset class’s mean portfolio share in the portfolios that show a reduced Sharpe-Ratio by

employing a rebalancing strategy (i.e. the losers) at statistically significant levels. The symbols ***,

*kk kK

,and *

denote statistical significance at the one-, five-, and ten-percent level, respectively. Example: The 110 portfolios
that show an enhanced Sharpe-Ratio by employing a monthly rebalancing strategy have, on average, 42.2
percent of their portfolio value invested in money market while the 143 portfolios that show a reduced Sharpe-
Ratio by employing a monthly rebalancing strategy have on average 49.3 percent of their portfolio value invested
in money market. Both mean values differ from each other with a statistical significance at the five-percent level.
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Table 51: Portfolio composition of winners and losers of rebalancing (Sharpe-Ratio) of
Households surveyed in second quarter 2011 (N=351)

Panel A: Periodical rebalancing strategies

Monthly Rebalancing Annual Rebalancing
Enhanced Reduced si Enhanced Reduced si
SR, SR, g SR, SR, g
Mean (Median) asset
class portfolio weight
Money market .301(.223) .517 (.554) *** 452 (.484) 454 (.454)
Stocks 314 (.270) .200 (.115)  *** .331(.321) .157 (.000)  ***
Bonds 215 (.146) .098 (.000)  *** .124 (.000)  .140 (.000)
Real estate funds .097 (.000) .010(.000)  *** .075 (.000) .004 (.000)  ***
priicles of great 074 (000) .176(.025) **  .019(.000) .245(.156) ***
Mean annual p (buy- _—
and-hold) .072 .067 .060 .075
Mean annual o (buy- *
and-hold) .087 .076 .077 .081
N 103 248 154 197

Panel B: Threshold rebalancing strategies

5%-Divergence Rebalancing

10%-Divergence Rebalancing

20%-Divergence Rebalancing

Enhanced Reduced Si
SR SR 9
Mean (Median) asset
class portfolio weight
Money market 407 (412) 501 (.545)  ***
Stocks 322(292) 140 (.000)  ***
Bonds 153 (.000) .111(.000)  *
Real estate funds .056 (.000) .014 (.000)  ***
Articles of great 063 (.000) 233 (144) **
value
Mean annual p (buy- .
and-hold) 065 072
Mean annual o (buy-
and-hold) 082 076
Mean #rebalances 58 49 o
N 179 172

Enhanced Reduced Si

SRy SRy 9-
334 (.249) 473 (.500) ***
.151 (.007) .246 (.156) **
.208 (.114)  .120 (.000) **
188 (.164) .011 (.000)  ***
.120 (.000) .150 (.000)

.072 .068 o

.071 .080

16 14 o

49 302

Enhanced Reduced Si
SRy SRy 9
.345 (.285) .469 (.491) ***
.278 (.208) .227 (.125)
.137 (.003) .132(.000)
.204 (.175) .011(.000) ***
.036 (.000) .162 (.009) ***
.069 .068
.080 .079
6 4 *kk
44 307

Notes: The table provides the mean and median (in parentheses) portfolio shares of each asset class for
portfolios that show an enhanced/reduced Sharpe-Ratio by employing a rebalancing strategy instead of
employing a buy-and-hold strategy as well as the mean annual p and mean annual ¢ that the portfolios would
achieve with a buy-and-hold strategy. It is differentiated between periodical (Panel A) and threshold rebalancing
strategies (Panel B). The table provides the results of parametric t-tests that test whether an asset class’s mean
portfolio share in the portfolios that show an enhanced Sharpe-Ratio by employing a rebalancing strategy (i.e. the
winners) differ from an asset class’s mean portfolio share in the portfolios that show a reduced Sharpe-Ratio by
employing a rebalancing strategy (i.e. the losers) at statistically significant levels. The symbols ***, **, and *
denote statistical significance at the one-, five-, and ten-percent level, respectively. Example: The 103 portfolios
that show an enhanced Sharpe-Ratio by employing a monthly rebalancing strategy have, on average, 30.1
percent of their portfolio value invested in money market while the 248 portfolios that show a reduced Sharpe-
Ratio by employing a monthly rebalancing strategy have on average 51.7 percent of their portfolio value invested
in money market. Both mean values differ from each other with a statistical significance at the one-percent level.
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Table 52: Portfolio composition of winners and losers of rebalancing (ASR-Factor) of
Households surveyed in fourth quarter 2010 (N=226)

Panel A: Periodical rebalancing strategies

Monthly Rebalancing Annual Rebalancing
Enhanced Reduced Si Enhanced Reduced Si
ASR-Factor ASR-Factor 9- ASR-Factor ASR-Factor 9-
Mean (Median) asset
class portfolio weight
Money market 399 (.319)  .441 (.405) 420 (.422) .433(.387)
Stocks 367 (.273) .201 (\113)  *** 426 (.404) .096 (.000)  ***
Bonds .203 (.080) .105(.000)  *** .131 (.000) .145(.000)
Real estate funds  .011 (.000) .064 (.000)  *** .012 (.000) .079(.000) ***
ég'fées ofgreat 150 (000) .188(.081) **  .011(000) .247 (159) ***
Mean annual p (buy- 043 043 - 044 064 ok
and-hold)
Mean annual o' (buy-  gg5 082 090 073 =
and-hold)
77 149 111 115
Panel B: Threshold rebalancing strategies
5%-Divergence Rebalancing 10%-Divergence Rebalancing 20%-Divergence Rebalancing
Enhanced Reduced . Enhanced Reduced . Enhanced Reduced .
Sig. Sig. Sig.

ASR-Factor ASR-Factor ASR-Factor ASR-Factor

Mean (Median) asset
class portfolio weight

Money market 443 (504) 425 (.387) 394 (.393) .421 (.398) 390 (.350)  .469 (.431)
Stocks 103 (.000) .272(192)  ** 119 (.000) 274 (195)  *** 395 (.330)  .103 (.033)
Bonds 436 (410)  .111(.000)  *** 407 (.380) .106 (.000)  *** 146 (.000)  .129 (.000)
Real estate funds  .000 (.000) .051 (.000) .022 (.000) .049 (.000) .031 (.000)  .064 (.000)
Cgfées ofgreat  18(000) .141(001) ** .058 (.000) .140 (.000)  * .039 (.000) .235(.138)
Mean annual u (buy- .029 057 037 .056 048 .062
and-hold)
Mean annual o (buy- 37 086 048 086 090 072
and-hold)
Mean #rebalances 16 59 rx 5 16 o 3 3
19 207 24 202 120 106

ASR-Factor ASR-Factor

*%

Notes: The table provides the mean and median (in parentheses) portfolio shares of each asset class for
portfolios that show an enhanced/reduced Adjusted Sharpe-Ratio Factor (ASR-Factor) by employing a
rebalancing strategy instead of employing a buy-and-hold strategy as well as the mean annual y and mean
annual ¢ that the portfolios would achieve with a buy-and-hold strategy. It is differentiated between periodical
(Panel A) and threshold rebalancing strategies (Panel B). The table provides the results of parametric t-tests that
test whether an asset class’s mean portfolio share in the portfolios that show an enhanced ASR-Factor by
employing a rebalancing strategy (i.e. the winners) differ from an asset class’s mean portfolio share in the
portfolios that show a reduced ASR-Factor by employing a rebalancing strategy (i.e. the losers) at statistically
significant levels. The symbols ***, **, and * denote statistical significance at the one-, five-, and ten-percent level,
respectively. Example: The 77 portfolios that show an enhanced ASR-Factor by employing a monthly rebalancing
strategy have, on average, 39.9 percent of their portfolio value invested in money market while the 149 portfolios
that show a reduced ASR-Factor by employing a monthly rebalancing strategy have on average 44.1 percent of
their portfolio value invested in money market. Both mean values do not differ from each other at a statistically
significant level.
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Table 53: Portfolio composition of winners and losers of rebalancing (ASR-Factor) of
Households surveyed in first quarter 2011 (N=253)

Panel A: Periodical rebalancing strategies

Monthly Rebalancing Annual Rebalancing
Enhanced Reduced Si Enhanced Reduced Si
ASR-Factor ASR-Factor 9 ASR-Factor ASR-Factor 9-
Mean (Median) asset
class portfolio weight
Money market 373 (401)  .473 (.488) 274 (.098) .490 (.499) ***
Stocks 239 (.106) .235 (.154) 414 (481) .208 (.116)  ***
Bonds 288 (.249) .097 (.000)  ** .160 (.079)  .113 (.000)
Real estate funds 032 (.000) .046 (.000) .037 (.000) .046 (.000)
é;'lfées ofgreat  g5g(000) .149 (005)  * 116 (000)  .144 (.000)
Mean annual p (buy- N
and-hold) .054 .063 .072 .061
Mean annual o (buy- rxx
and-hold) .068 .079 .108 .073
29 224 33 220
Panel B: Threshold rebalancing strategies
5%-Divergence Rebalancing 10%-Divergence Rebalancing 20%-Divergence Rebalancing
Enhanced Reduced si Enhanced Reduced Si Enhanced Reduced Si
ASR-Factor ASR-Factor 9- ASR-Factor ASR-Factor 9- ASR-Factor ASR-Factor 9-

Mean (Median) asset
class portfolio weight

Money market 309 (245) 472 (488)  ** 352 (.374) 470 (.487) 370 (.346) 478 (.489)
Stocks 317 (.089) 230 (.144) 295 (.054) 231 (.149) 224 (.002) 237 (.156)
Bonds 241(214) 110 (.000)  *** 238(.212) .110 (.000)  **=* 297 (.249)  .088 (.000)
Real estate funds 026 (.000) .046 (.000) .026 (.000) .046 (.000) .044 (.000)  .045 (.000)
éarffées ofgreat 147 (000) .142 (.000) .089 (.000) .144 (.000) .066 (.000)  .153 (.013)
Mean annual u (buy- .065 062 .060 .062 054 .063
and-hold)
Mean annual  (buy-  aq 077 081 077 067 079
and-hold)
Mean #rebalances 51 57 13 15 o 3 4
16 237 18 235 37 216

*%

*kk

Notes: The table provides the mean and median (in parentheses) portfolio shares of each asset class for
portfolios that show an enhanced/reduced Adjusted Sharpe-Ratio Factor (ASR-Factor) by employing a
rebalancing strategy instead of employing a buy-and-hold strategy as well as the mean annual y and mean
annual o that the portfolios would achieve with a buy-and-hold strategy. It is differentiated between periodical
(Panel A) and threshold rebalancing strategies (Panel B). The table provides the results of parametric t-tests that
test whether an asset class’s mean portfolio share in the portfolios that show an enhanced ASR-Factor by
employing a rebalancing strategy (i.e. the winners) differ from an asset class’s mean portfolio share in the
portfolios that show a reduced ASR-Factor by employing a rebalancing strategy (i.e. the losers) at statistically
significant levels. The symbols ***, **, and * denote statistical significance at the one-, five-, and ten-percent level,
respectively. Example: The 29 portfollos that show an enhanced ASR-Factor by employing a monthly rebalancing
strategy have, on average, 37.3 percent of their portfolio value invested in money market while the 224 portfolios
that show a reduced ASR-Factor by employing a monthly rebalancing strategy have on average 47.3 percent of
their portfolio value invested in money market. Both mean values do not differ from each other at a statistically
significant level.
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Table 54: Portfolio composition of winners and losers of rebalancing (ASR-Factor) of

Households surveyed in second quarter 2011 (N=351)

Panel A: Periodical rebalancing strategies

ASR-Factor ASR-Factor Sig. ASR-Factor ASR-Factor Sig.
Mean (Median) asset
class portfolio weight
Money market 347 (312) 466 (.492)  ** 443 (447) 460 (.487)
Stocks .095 (.000) .250 (.171)  *** .323(.306) .178 (.000)  ***
Bonds A75 (477)  .091 (.000)  *** A74 (111) 107 (.000)  **
Real estate funds 022 (.000) .037 (.000) .037 (.000) .035 (.000)
ég'fées ofgreat  051(000) .156(.014) **  .024(000) .221(133) ***
Mean annual p (buy- - -
and-hold) .046 .071 .057 .075
Mean annual o (buy- 044 083 rxx 072 083 x
and-hold) ’ ’ ’ )
N 38 313 133 218

Monthly Rebalancing

Annual Rebalancing

Enhanced

Reduced

Enhanced

Reduced

Panel B: Threshold rebalancing strategies

5%-Divergence Rebalancing

10%-Divergence Rebalancing

20%-Divergence Rebalancing

Enhanced Reduced Si Enhanced Reduced Si Enhanced Reduced
ASR-Factor ASR-Factor 9. ASR-Factor ASR-Factor 9. ASR-Factor ASR-Factor
Mean (Median) asset
class portfolio weight
Money market 383 (.347) .461(.485) 324 (218) 460 (485)  * 348 (.338) 467 (.496)
Stocks 106 (.000) .247 (.164)  *** 180 (.079) .236 (.153) .090 (.000) .252(.172)
Bonds 419 (439) 102 (.000)  *** 321 (.264) .122 (.000)  *** 476 (.479) .087 (.000)
Real estate funds 025 (.000) .036 (.000) .047 (.000) .035 (.000) .028 (.000) .036 (.000)
cg'lfées ofgreat  58(000) .154(.012) ** 128 (.000) .147 (.000) .058 (.000) .158 (.015)
Mean annual u (buy- 047 071 064 069 046 071
and-hold)
Mean annual ¢ (buy- 046 083 067 080 044 084
and-hold)
Mean #rebalances 29 57 o 13 15 2 5
N 34 317 18 333 41 310

Sig.

*%

Notes: The table provides the mean and median (in parentheses) portfolio shares of each asset class for
portfolios that show an enhanced/reduced Adjusted Sharpe-Ratio Factor (ASR-Factor) by employing a
rebalancing strategy instead of employing a buy-and-hold strategy as well as the mean annual y and mean
annual o that the portfolios would achieve with a buy-and-hold strategy. It is differentiated between periodical
(Panel A) and threshold rebalancing strategies (Panel B). The table provides the results of parametric t-tests that
test whether an asset class’s mean portfolio share in the portfolios that show an enhanced ASR-Factor by
employing a rebalancing strategy (i.e. the winners) differ from an asset class’s mean portfolio share in the
portfolios that show a reduced ASR-Factor by employing a rebalancing strategy (i.e. the losers) at statistically
significant levels. The symbols ***, **, and * denote statistical significance at the one-, five-, and ten-percent level,
respectively. Example: The 38 portfolios that show an enhanced ASR-Factor by employing a monthly rebalancing
strategy have, on average, 34.7 percent of their portfolio value invested in money market while the 313 portfolios
that show a reduced ASR-Factor by employing a monthly rebalancing strategy have on average 46.6 percent of
their portfolio value invested in money market. Both mean values differ from each other with a statistical
significance at the five-percent level.
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Table 55: Influence of households’ investment policy on the success of rebalancing
strategies measured as increase in Sharpe-Ratio over a 4 year period

Panel A: Households surveyed in fourth quarter 2010 (N=226)

Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
Rebalancing Rebalancing  Rebalancing Rebalancing Rebalancing
Money market Omitted Omitted Omitted Omitted Omitted
Stocks -.019*+* .020*** -.037*** -.030*** .008
(.006) (.005) (.006) (.005) (.005)
Bonds -.012* .015** -.020*** -.006 .036***
(.007) (.007) (.007) (.007) (.007)
Real estate funds -.005 .028*** -.035*** -.010 .012
(.011) (.010) (.011) (.010) (.010)
Articles of great value -056™ -032 -059° -033™ -0277
(.008) (.007) (.008) (.007) (.007)
8 .042%+* -.006* .054*** 037 .006™*
0 (.003) (.003) (.003) (.003) (.003)
R? 214 276 .236 160 .268
R? adj. .200 .263 222 144 .255
F-Test 15.022 21.079 17.051 10.493 20.211
VIF (highest value among 1.444 1.444 1.444 1.444 1.444

all independent variables)

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), R?, adjusted
R? (R? adj.), and F-statistics (F-Test), and VIF for the regression analysis using equation (10) with the increase of
the Sharpe-Ratio resulting from the usage of rebalancing strategies instead of a buy-and-hold strategy as
dependent variable. The symbols ***, **, and * denote statistical significance at the one-, five-, and ten-percent
level, respectively. Panel A includes portfolios of households which were interviewed in the 4th quarter 2010;
Panel B (C) includes portfolios of households which were interviewed in the 1st quarter 2011 (2nd quarter 2011).
Example: Regressing the increase of the Sharpe-Ratio with a monthly rebalancing strategy of the portfolios of
households which were interviewed in the 4th quarter 2010 on the model of equation (10) yields a coefficient of
the percentage of stocks in the portfolio of -.019 with a statistical significance at the one-percent level and an
adjusted R? of .200.
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Table 55: Influence of households’ investment policy on the success of rebalancing

strategies measured as increase in Sharpe-Ratio over a 4 year period (cont'd)
Panel B: Households surveyed in first quarter 2011 (N=253)

Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
Rebalancing Rebalancing Rebalancing Rebalancing Rebalancing
Asset Class’s Portfolio
Share
Money market Omitted Omitted Omitted Omitted Omitted
Stocks .019* .021** .005 .003 .037*+*
(.009) (.009) (.010) (.009) (.007)
Bonds .018 .021* .010 .010 .026***
(.012) (.012) (.013) (.013) (.009)
Real estate funds .018 .062*+* -.004 .042** .058***
(.017) (.017) (.019) (.017) (.012)
Articles of great value -.010 -.023* -.026** -.008 -.007
(.011) (.011) (.012) (.011) (.008)
8 -.010 -.014** .006 -.006 -.027**
0 (.005) (.005) (.005) (.005) (.003)
R? .045 118 .035 .033 .205
R? adj. .029 .103 .020 .017 192
F-Test 2.897 8.266 2.276 2.109 15.950
VIF (highest value among 1.320 1.320 1.320 1.320 1.320

all independent variables)

197



Table 55: Influence of households’ investment policy on the success of rebalancing

strategies measured as increase in Sharpe-Ratio over a 4 year period (cont'd)

Panel C: Households surveyed in second quarter 2011 (N=351)

Asset Class’s Portfolio
Share

Money market

Stocks

Bonds

Real estate funds

Articles of great value

Bo

RZ
R? adj.
F-Test

VIF (highest value among
all independent variables)

Monthly

Rebalancing Rebalancing Rebalancing

Omitted

.007
(.005)

025%**
(.005)

054+
(011)

001
(.006)

-.008
(.002)

A17
107
11.517

1.474

Annual

Omitted

021
(.006)

019"
(.007)

.082***
(.014)

_.025***
(.007)

_.009***
(.003)

222
213
24.720

1.474

5%-Divergence 10%-Divergence

Omitted

.001
(.005)

015
(.005)

.025**
(.011)

-.012%*
(.006)

.003
(.002)

.070
.059
6.462

1.474

Rebalancing

Omitted

.009*
(.005)

026%*
(.006)

069"+
(011)

.015**
(.006)

-.019***
(.003)

132
122
13.105

1.474

20%-Divergence

Rebalancing

Omitted

036
(.005)

034
(.006)

.099***
(.012)

.009
(.006)

-.033***
(.003)

.270
.262
32.054

1.474
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Table 56: Influence of households’ investment policy on the success of rebalancing

strategies measured as increase in ASR-Factor over a 4 year period
Panel A: Households surveyed in fourth quarter 2010 (N=226)

Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
Rebalancing Rebalancing  Rebalancing Rebalancing Rebalancing
Asset Class’s Portfolio
Share
Money market Omitted Omitted Omitted Omitted Omitted
Stocks .028*** .058*** .045%** .036*** .032***
(.004) (.017) (.006) (.004) (.005)
Bonds .008* .042** .022*** .015%** .019*+*
(.005) (.021) (.007) (.006) (.006)
Real estate funds .016** .043 .025** .021* .020**
(.007) (.030) (.010) (.008) (.008)
Articles of great value -.006 .023 -.007 -.004 -.007
(.005) (.021) (.007) (.006) (.006)
8 -.018*** -.038*** -.030%** -.024*** -.020**
0 (.002) (.009) (.003) (.002) (.003)
R? .285 .057 322 .306 .269
R? adj. 272 .040 .310 294 .256
F-Test 22.028 3.336 26.289 24.407 20.306
VIF (highest value among 1.444 1.444 1.444 1.444 1.444

all independent variables)

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), R?, adjusted
R? (R? adj.), and F-statistics (F-Test), and VIF for the regression analysis using equation (11) with the increase of
the Adjusted Sharpe-Ratio Factor (ASR-Factor) resulting from the usage of rebalancing strategies instead of a
buy-and-hold strategy as dependent variable. The symbols ***, **, and * denote statistical significance at the one-,
five-, and ten-percent level, respectively. Panel A includes portfolios of households which were interviewed in the
4th quarter 2010; Panel B (C) includes portfolios of households which were interviewed in the 1st quarter 2011
(2nd quarter 2011). Example: Regressing the increase of the ASR-Factor with a monthly rebalancing strategy of
the portfolios of households which were interviewed in the 4th quarter 2010 on the model of equation (11) yields a
coefficient of the percentage of stocks in the portfolio of .028 with a statistical significance at the one-percent level

and an adjusted R? of .272.
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Table 56: Influence of households’ investment policy on the success of rebalancing
strategies measured as increase in ASR-Factor over a 4 year period (cont'd)
Panel B: Households surveyed in first quarter 2011 (N=253)

Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
Rebalancing Rebalancing  Rebalancing Rebalancing Rebalancing
Asset Class’s Portfolio
Share
Money market Omitted Omitted Omitted Omitted Omitted
Stocks .040** .090** .055*** .049*** .025***
(.007) (.022) (.008) (.008) (.004)
Bonds .021* .076*** .033*** .033*** .015%+*
(.009) (.029) (.010) (.010) (.005)
Real estate funds .026** .075% .026* .033* .015%+*
(.012) (.040) (.014) (.014) (.007)
Articles of great value -002 066" ~008 003 ~001
(.008) (.026) (.009) (.009) (.004)
8 -.027** -.068*** -.038*** -.036*** -.018***
0 (.003) (.011) (.004) (.004) (.002)
R? 167 .075 .233 178 .208
R? adj. 153 .060 .220 .165 195
F-Test 12.393 5.003 18.818 13.454 16.263
VIF (highest value among 1.320 1.320 1.320 1.320 1.320

all independent variables)
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Table 56: Influence of households’ investment policy on the success of rebalancing
strategies measured as increase in ASR-Factor over a 4 year period (cont'd)
Panel C: Households surveyed in second quarter 2011 (N=351)

Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
Rebalancing Rebalancing Rebalancing Rebalancing Rebalancing
Asset Class’s Portfolio
Share
Money market Omitted Omitted Omitted Omitted Omitted
Stocks .062*** .056** .090*** .076*** .054**
(.006) (.006) (.008) (.007) (.005)
Bonds .048*** .039*** .066*** .057*** .043***
(.006) (.006) (.009) (.007) (.006)
Real estate funds .049*+* .041%+* .058*** .056*** .045%**
(.013) (.012) (.017) (.015) (.011)
Articles of great value 000 ~008 ~002 001 ~001
(.007) (.006) (.009) (.008) (.006)
8 -.044** -.034*** -.062 -.054** -.039***
0 (.003) (.003) (.004) (.003) (.003)
R? .360 .356 .395 377 .353
R? adj. .353 .348 .388 .370 .346
F-Test 48.698 47.774 56.425 52.3705 47.247
VIF (highest value among 4 7, 1474 1474 1474 1.474

all independent variables)
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Table 57: Influence of households’ characteristics on the Asset Classes’ Portfolio Share
Panel A: Households surveyed in fourth quarter 2010 (N=226)

Money Real estate  Articles of great

market Stocks Bonds funds value

-.055*** .035* .024 .012 -.015

[nValueSPy (.018) (.019) (.015) (.010) (.016)
AboveAverageRisky, =221 257 .058 .008 -.104
(.085) (.087) (.072) (.044) (.073)

NoRisky .048 -101** .023 .012 .019
(.039) (.040) (.033) (.020) (.033)

Ade -.005 .001 .003 .005 -.003
gén (.008) (.008) (.006) (.004) (.007)

Aae? .000 -.000 -.000 -.000 .000
gen (.000) (.000) (.000) (.000) (.000)
Female -.023 .038 .009 -.012 -.012
(.038) (.039) (.032) (.020) (.033)
.005 .034* -.001 -.006 -.031*

InTWealthy (.018) (.018) (.015) (.009) (.015)
Inncome .012 -.047 .005 -.047* 077
h (.039) (.040) (.033) (.020) (.033)

Child -.009 .037 .033 -.017 -.044
h (.059) (.061) (.050) (.031) (.051)

B 1.052*** - 111 -.287 .223 122
0 (.302) (.310) (.256) (.158) (.260)

R? 114 .139 .039 .066 .049

R? ad;. .077 .102 -.001 .027 .009
F-Test 3.069 3.828 977 1.690 1.224

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), R?, adjusted
R? (R? adj.), and F-statistics (F-Test) for the regression analysis with the portfolio shares of the asset classes
money market, stocks, bonds, real estate funds, and articles of great value as dependent variables and
households’ socio-demographics and -economics as independent variables. The symbols ***, **, and * denote
statistical significance at the one-, five-, and ten-percent level, respectively. Panel A includes portfolios of
households which were interviewed in the 4th quarter 2010; Panel B (C) includes portfolios of households which
were interviewed in the 1st quarter 2011 (2nd quarter 2011). Example: Regressing households’ portfolio share of
money market of households which were interviewed in the 4th quarter 2010 on households’ socio-demographics
and —economics yields a coefficient of household’s logarithmized portfolio value (inValueSPy) of -.055 with a
statistical significance at the one-percent level and an adjusted R? of .077.
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Table 57: Influence of households’ characteristics on the Asset Classes’ Portfolio Share

(cont’d)

Panel B: Households surveyed in first quarter 2011 (N=253)

InValueSPy,

AboveAverageRisky,

NoRisky

Agey

Age?y,

Female

InTWealthy,

InIncomey,

Childy,

Bo

RZ
R? adj.
F-Test

Money
market

-.027
(.018)

-138*
(.083)

.056
(.041)

.002
(.009)

-.000
(.000)

044
(.038)

029
(.019)

-012
(.037)

-.008
(.056)

530"
(.317)

.074
.039
2134

Stocks

.003
(.017)

2617+
(.077)

- 137+
(.038)

-.011
(.008)

.000
(.000)

-.076**
(.036)

.006
(.018)

010
(.035)

-.009
(.052)

393
(.296)

.155
123
4.904

Bonds

043+

(.012)

-.034
(.056)

015
(.028)

-.001
(.006)

.000
(.000)

011
(.026)

-.002
(.013)

003
(.025)

018
(.038)

-.395*
(.216)

.089
.055
2.610

Real estate
funds

.006
(.008)

-.020
(.039)

.005
(.019)

-.001
(.004)

.000
(.000)

010
(.018)

-.005
(.009)

-.003
(017)

-.020
(.026)

.065
(.149)

.014
-.023
.948

Articles of great
value

-.025*
(.015)

-.069**
(.068)

.062*
(.034)

011
(.007)

-.000
(.000)

011
(.031)

-.028*
(.016)

.002**
(.030)

019
(.046)

407
(.258)

.093
.059
2.755
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Table 57: Influence of households’ characteristics on the Asset Classes’ Portfolio Share

(cont’d)
Panel C: Households surveyed in second quarter 2011 (N=351)
Money Stocks Bonds Real estate Articles of
market funds great value
InValueSP -.031** .012 .036*** .006 -.023*
h (.015) (.014) (.013) (.006) (.013)
AboveAverageRisky, -.165** 294 -.049 -.019 -.061
(.064) (.057) (.052) (.025) (.054)
NoRisky, .080** - 133 -.010 -.023* .087
(.032) (.028) (.026) (.012) (.027)
Age .005 -.001 .001 .002 -.008
gén (.006) (.006) (.005) (.003) (.006)
Aae? -.000 .000 -.000 -.000 .000
gen (.000) (.000) (.000) (.000) (.000)
Female -.019 -.075%** .015 .019 .060**
(.030) (.027) (.025) (.012) (.026)
.004 -.005 .005 .010* -.014
InTWealthy (.015) (.013) (.012) (.006) (.013)
Inincome .015 -.020 -.015 -.017* .037
h (.031) (.028) (.025) (.012) (.026)
Child .056 .064 -.038 -.020 -.061
h (.045) (.040) (.036) (.017) (.038)
; .504** .355 -.258 -.064 463**
0 (.248) (.221) (.203) (.096) (.212)
R? .075 199 .064 .053 113
R? adj. .055 178 .039 .029 .090
F-Test 3.244 9.441 2.580 2.141 4.833
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Table 58: Influence of households’ characteristics on the success of rebalancing strategies
measured as increase in Sharpe-Ratio (ASR) over a 4 year period

Panel A: Households surveyed in fourth quarter 2010 (N=226)

Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
Rebalancing Rebalancing  Rebalancing Rebalancing Rebalancing

InValueSP .001 .003 -.001 -.001 .004**
h (.002) (.002) (.002) (.001) (.002)
AboveAverageRisky, -.002 .003 -.003 -.007 .001
(.008) (.007) (.008) (.007) (.007)
NoRisky, -.004 -.006* -.008** -.005 -.006*
(.003) (.003) (.004) (.003) (.003)
Age -.001 .000 .000 -.000 -.001
gen (.001) (.001) (.001) (.001) (.001)
Age? .000 -.000 .000 .000 .000
gen (.000) (.000) (.000) (.000) (.000)
Female -.002 .001 .000 -.002 .000
h (.003) (.003) (.004) (.003) (.003)
.002 .002 .001 .000 .002
InTWealthy, (.002) (.002) (.002) (.001) (.001)
Inincome -.004 -.007** -.003 -.002 -.004
h (.003) (.003) (.004) (.003) (.003)
Child .003 .006 .008 .001 .012**
h (.005) (.005) (.006) (.005) (.005)
8 .060** -.002 .060 .045% -.003
0 (.027) (.026) (.028) (.024) (.025)
R? .040 .052 .037 .022 .091
R? adj. .000 .013 -.003 -.019 .053
F-Test .992 1.317 914 546 2.373

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), R?, adjusted
R? (R? adj.), and F-statistics (F-Test) for the regression analysis using equation (12) with the increase of the
Sharpe-Ratio resulting from the usage of rebalancing strategies instead of a buy-and-hold strategy as dependent
variable. The symbols ***, **, and * denote statistical significance at the one-, five-, and ten-percent level,
respectively. Panel A includes portfolios of households which were interviewed in the 4th quarter 2010; Panel B
(C) includes portfolios of households which were interviewed in the 1st quarter 2011 (2nd quarter 2011). Example:
Regressing the increase of the Sharpe-Ratio of portfolios of households which were interviewed in the 4th quarter
2010 with a monthly rebalancing strategy on the model of equation (12) yields a coefficient of household’'s
logarithmized portfolio value (InValueSP,) of .001 with no statistical significance and an adjusted R? of .000.
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Table 58: Influence of households’ characteristics on the success of rebalancing strategies
measured as increase in Sharpe-Ratio (ASR) over a 4 year period (cont'd)

Panel B: Households surveyed in first quarter 2011 (N=253)

Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
Rebalancing Rebalancing  Rebalancing Rebalancing Rebalancing

InValueSP .003 .004 .003 .002 .002
h (.002) (.002) (.002) (.002) (.002)
AboveAverageRisky, .006 .002 -.001 .005 .003
(.010) (.011) (.011) (.011) (.008)
NoRisky, .002 -.001 -.002 .002 -.006
(.005) (.005) (.006) (.005) (.004)
Aae -.001 -.001 -.002 -.001 -.001
gen (.001) (.001) (.001) (.001) (.001)
Aae? .000 .000 .000 .000 .000
gen (.000) (.000) (.000) (.000) (.000)
Female -.003 -.008 .000 -.003 -.005
h (.005) (.005) (.005) (.005) (.004)
.002 .002 .002 .001 .001
InTWealthy, (.002) (.003) (.003) (.003) (.002)
Inlncome -.001 -.002 .002 .000 -.003
h (.005) (.005) (.005) (.005) (.004)
Child -.013 -.014* -.014* -.015 -.009*
h (.007) (.007) (.008) (.007) (.006)
B -.015 -.023 .005 -.010 .025
0 (.040) (.042) (.044) (.041) (.032)
R2? .042 .068 .060 .034 .064
R? adj. .006 .033 .025 -.002 .029
F-Test 1.179 1.948 1.722 .947 1.842
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Table 58: Influence of households’ characteristics on the success of rebalancing strategies
measured as increase in Sharpe-Ratio (ASR) over a 4 year period (cont'd)

Panel C: Households surveyed in second quarter 2011 (N=351)

Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
Rebalancing Rebalancing  Rebalancing Rebalancing Rebalancing

InValueSP .001 .002 -.000 .000 .001
h (.001) (.002) (.001) (.001) (.002)
AboveAverageRisky, -.003 .000 -.005 -.001 .003
(.005) (.007) (.005) (.006) (.006)
NoRisky, -.003 -.008** -.005** -.002 -.007**
(.003) (.003) (.002) (.003) (.003)

Aae .000 .001* .001 .000 .001
gen (.000) (.001) (.001) (.001) (.001)
Aae? -.000 -.000* -.000 -.000 -.000
gen (.000) (.000) (.000) (.000) (.000)
Female -.002 -.003 -.004 -.001 -.003*
h (.003) (.003) (.002) (.003) (.003)

.000 .000 -.001 -.001 -.001

InTWealthy, (.001) (.002) (.001) (.001) (.001)
Inlncome .000 -.001 .002 .001 .000
h (.003) (.003) (.002) (.003) (.003)

Child .005 .005 .008** .005 .008*
h (.004) (.005) (.004) (.004) (.004)

B -.025 -.043 -.019 -.023 -.034
0 (.020) (.027) (.020) (.022) (.024)
R2? .021 .049 .053 .009 .047
R? adj. -.004 .024 .028 -.017 .021
F-Test .827 1.944 2.134 .358 1.850
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Table 59: Influence of households’ characteristics on the success of rebalancing strategies
measured as increase in ASR-Factor (AASRFactor) over a 4 year period

Panel A: Households surveyed in fourth quarter 2010 (N=226)

Monthly Annual 5%-Divergence 10%-Divergence 20%-Divergence
Rebalancing Rebalancing Rebalancing Rebalancing Rebalancing

InValueSP .002** .001 .003** .003** .004***
h (.001) (.004) (.002) (.001) (.001)
AboveAverageRisky, .005 .008 .009 .007 .007
(.005) (.020) (.008) (.006) (.006)
NoRisky, -.001 .005 -.001 -.001 -.003
(.002) (.009) (.003) (.003) (.003)
Age .000 -.002 .000 .000 .000
gén (.000) (.002) (.001) (.001) (.001)
Aae -.000 .000 -.000 -.000 -.000
gen (.000) (.000) (.000) (.000) (.000)
Female .001 .009 .000 .001 .001
h (.002) (.009) (.003) (.003) (.003)
.001 .004 .002 .001 .001
InTWealthy, (.001) (.004) (.002) (.001) (.001)
Inlncome -.001 .008 -.002 -.001 -.001
h (.002) (.009) (.003) (.003) (.003)
Child .004 .011 .006 .004 .007*
h (.003) (.014) (.005) (.004) (.005)
; -.043* -.087 -.057** -.046** -.049**
0 (.018) (.071) (.027) (.022) (.021)
R? .094 .038 .086 .083 109
R2 adj. .056 -.002 .048 .045 .071
F-Test 2.468 .939 2.249 2.159 2.905

Notes: The table provides regression coefficients, their respective standard errors (in parentheses), R?, adjusted
R? (R? adj.), and F-statistics (F-Test) for the regression analysis using equation (13) with the increase of the
Adjusted Sharpe-Ratio Factor (ASR-Factor) resulting from the usage of rebalancing strategies instead of a buy-
and-hold strategy as dependent variable. The symbols ***, **, and * denote statistical significance at the one-,
five-, and ten-percent level, respectively. Panel A includes portfolios of households which were interviewed in the
4th quarter 2010; Panel B (C) includes portfolios of households which were interviewed in the 1st quarter 2011
(2nd quarter 2011). Example: Regressing the increase of the ASR-Factor of portfolios of households which were
interviewed in the 4th quarter 2010 with a monthly rebalancing strategy on the model of equation (13) yields a
coefficient of household’s logarithmized portfolio value (InValueSPy,) of .002 with a statistical significance at the
five-percent level and an adjusted R? of .056.
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Table 59: Influence of households’ characteristics on the success of rebalancing strategies
measured as increase in ASR-Factor (AASRFactor) over a 4 year period (cont'd)

Panel B: Households surveyed in first quarter 2011 (N=253)

Monthly Annual 5%-Divergence  10%-Divergence 20%-Divergence
Rebalancing Rebalancing  Rebalancing Rebalancing Rebalancing
InValueSP .001 -.001 .001 .001 .001
h (.002) (.006) (.002) (.002) (.001)
AboveAverageRisky, -.002 .026 .000 .002 -.001
(.008) (.026) (.010) (.009) (.004)
NoRisky, -.010** -.008 -.013** -.013 -.005**
(.004) (.013) (.005) (.005) (.002)
Aae .000 .000 -.001 -.001 .000
gen (.001) (.003) (.001) (.001) (.000)
Aae? .000 .000 .000 .000 .000
gen (.000) (.000) (.000) (.000) (.000)
Female -.006* -.014 -.008* -.005 -.005**
h (.004) (.012) (.005) (.004) (.002)
.002 -.001 -.001 -.001 -.001
InTWealthy, (.004) (.006) (.002) (.002) (.001)
Inlncome .005 .007 .003 .003 .001
h (.005) (.011) (.004) (.004) (.002)
Child -.013 -.017 .004 -.003 .002
h (.007) (.017) (.007) (.006) (.003)
B -.001 -.052 -.012 -.023 -.013
0 (.031) (.098) (.037) (.036) (.017)
R2? .063 .026 .080 .067 .091
R? adj. .028 -.010 .046 .032 .057
F-Test 1.810 727 2.327 1.928 2.674
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Table 59: Influence of households’ characteristics on the success of rebalancing strategies
measured as increase in ASR-Factor (AASRFactor) over a 4 year period (cont'd)

Panel C: Households surveyed in second quarter 2011 (N=351)

InValueSPy,

AboveAverageRisky,

NoRisky

Agey

Age?y,

Femaley,

InTWealthy,

InIncomey,

Childy,

Bo

RZ
R? adj.
F-Test

Monthly

.002
(.002)

.009
(.007)

-.012%*
(.004)

.001
(.001)

-.000
(.000)

.000
(.003)

.000
(.002)

-.002
(.003)

.003
(.005)

-.053*
(.028)

.074
.049
3.019

Annual

Rebalancing Rebalancing

.003*
(.002)

008
(.007)

-.013*
(.003)

001
(.001)

-.000
(.000)

.000
(.003)

.000
(.002)

-.002
(.003)

.002
(.005)

-.041
(.026)

.084
.060
3.482

5%-Divergence
Rebalancing

.004
(.002)

013
(.010)

_.018***
(.005)

.001
(.001)

-.000
(.000)

-.002
(.005)

.000
(.002)

-.003
(.005)

.006
(.007)

-.065*
(.038)

.085
.061
3.524

10%-Divergence
Rebalancing

.003
(.002)

012
(.008)

-.014*
(.004)

.001
(.001)

-.000
(.000)

-.001
(.004)

.000
(.002)

-.002
(.004)

.004
(.006)

-.061*
(.032)

.075
.050
3.057

20%-Divergence

Rebalancing

.002
(.002)

.007
(.006)

011"
(.003)

.001
(.001)

-.000
(.000)

.000
(.003)

.000
(.001)

-.001
(.003)

.002
(.004)

-.051**
(.025)

.076
.052
3.123
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