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Taxing the rich policy, evasion behavior, and
portfolio choice: A sustainability perspective
Kuo-Shing Chen1* and Huolien Tsai2

Abstract: In the spring of 2016, the tax-evasion revelations from the Panama
Papers regarding the international clients of Mossack Fonseca shook the financial
world. This article sheds light on whether taxing the rich will generate the tax-
evasion effect, if the evasion behavior will affect the portfolio choice, and finally, the
broader economic impacts of such tax evasion. The main insights are: (1) the
evidence from the Panama Papers demonstrates that the supply of tax evasion
services explains that evasion behavior rises steeply with wealth; (2) we also affirm
that higher tax rates induce greater tax evasion activity and explain why the
taxation system introduced by Hollande, which levied high tax on millionaires, failed
in France; and (3) the primary components of billionaires’ asset allocation involve
adequately weighting long-term stock holdings. Finally, these findings provide some
evidence on the sustainability of taxing the rich and the sustainable investing
behavior of the ultra-wealthy.
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and Accounting
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1. Introduction
Forbes publishes a list of the world’s billionaires. The list is published each year and reveals each
individual’s net worth and business background. The list contains individuals from all economic
industries, including software production (Bill Gates), value investing strategies (Warren Buffet),
and computer hardware (Michael Dell), along with real estate, diversified industries, communica-
tion, retailing, and many other sectors. Therefore, to include class of high-income individuals, the
paper additionally considers using “The World’s Billionaires” rank (Forbes, 2015). The list of
billionaires offers excellent insights into both wealth concentration and global wealth inequality.
The wealth of billionaires is on the economic scale of some countries’ economies. Oxfam’s claim
that by 2016 the richest 1% could control as much as or more than the bottom 99% is not wildly
implausible. The effect of direct and indirect taxes have an impact on inequality. How much tax
should top income earners pay? Piketty and Saez (2013) provide empirical evidence that the
interval of the optimal top tax rate can range from 57% to 82%, a rate that depends on the
elasticity of standard supply side channels. These findings may have some constructive policy
implications for authorities. However, the measure considered to be François Hollande’s most
famous election promise regarding taxes, the famous 75% rate for people with incomes over €1
million, was ended in January 2015 by France’s Constitutional Council. The implementation of
France’s 75% “millionaire tax” lasted only two years. In brief, progressive taxation is a political
decision. Furthermore, taxation can be ineffective in reducing inequality if progressive taxation is
constrained to individual incomes, and top income earners cannot only hold individual companies
to profit from lower corporate taxes, but also either shift their tax residence to tax havens or
search for other methods to reduce taxation (Goolsbee et al., 2010). For example, Harris (1993)
also note that some U.S. companies migrate their benefit incomes to low-tax countries. Landier
and Plantin (2016) also identified the similar result of high migrations of wealth, focusing espe-
cially on millionaire migration activities related to tax flight. A notable link here is to Young and
Varner (2011); Young, Varner, Lurie Ithai, & Prisinzano (2016), who examine millionaires’ migration
decisions in the presence of tax evasion.

Is wealth inequality hidden in a shadow economy? Previous studies offered reliable insights into
the hidden global wealth held in tax havens and found that a rapidly growing share of equities are
being managed offshore in several countries (Zucman, 2014; Alstadsæter, Johannesen, & Zucman,
2017). U.S. corporations’ international profits are also increasingly flowing into tax havens. Due to
the different evasion technologies available for various skills in tax collection activities, the
empirical and experimental evidence showed that obligatory advance tax payments reduce tax
evasion under risk and uncertainty, a fact that can be entirely captured by prospect theory (PT) but
not by expected utility theory (EUT). This is because PT can resolve many puzzles related to EUT
and significantly outperforms EUT by providing a better fit to much of the empirical data (see, e.g.
Bruhin, Fehr-Duda, & Epper, 2010; Yaniv, 1999). In addition, the cost of risk to the taxpayer’s
decisions related to risk-avoidance or risk seeking from the risky activity of evasion behavior needs
an explicit model (Dhami and al-Nowaihi, 2010). In particular, obligatory advance tax payments
can be regarded as purchasing a safe asset, while tax aggressiveness is analogous to purchasing a
risky asset. This article sets flight capital in the context of portfolio choice, focusing on whether rich
individuals’ wealth is capital flight via tax havens to hide their wealth and assets, or stays in the
home country as private capital. Thus, the tax evasion decision facing a wealthy individual
essentially becomes a portfolio selection problem.

Is wealth inequality hidden in a shadow economy? Previous studies offered reliable insights into
the hidden global wealth held in tax havens and found that a rapidly growing share of equities are
being managed offshore in several countries (Zucman, 2014; Hanlon et al., 2015). International
profits of U.S. corporations are increasingly being flown into tax havens. Due to the different
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evasion techniques available for various kinds of tax collection activities, the empirical and
experimental evidence showed that obligatory advance tax payments reduce tax evasion under
risk and uncertainty, a fact that can be entirely captured by the prospect theory (PT) but not by the
expected utility theory (EUT). This is because PT resolves many puzzles related to EUT and
significantly outperforms EUT by providing a better fit to much of the empirical data (e.g. Bruhin
et al., 2010; Yaniv, 1999). In addition, the cost of risk to the taxpayer’s decisions related to risk-
avoidance or risk seeking behavior from the risky activity of evasion behavior needs an explicit
model (Dhami and al-Nowaihi, 2010). In particular, obligatory advance tax payments can be
regarded as purchasing a safe asset, while tax aggressiveness is analogous to purchasing a risky
asset. This article sets flight capital in the context of portfolio choice, focusing on whether rich
individuals hide their wealth and assets in tax havens via capital flight, or retain their wealth in the
home country as private capital. Thus, the tax-evasion decision facing a wealthy individual
essentially becomes a portfolio selection problem.

In the optimal allocation strategy problem, the most significant hurdle faced by wealthy
investors in the financial markets is the effect of taxation on investment choice. The wealthy
investors recognize that tax considerations are important for their portfolio management and their
trading decisions. Indeed, the rich may migrate their investments to nearby tax havens and hide
their wealth in offshore accounts because taxes have first-order impacts on investor behavior. Top
executives in particular consider these factors to minimize tax payments. The timing of realization
of stock payments and stock-option exercises is very important so that top executives in the U.S.
can regulate the timing of realization of capital gains (Goolsbee, 2000). In portfolio choice and
stock market participation issue, due to the cost of participation, stock ownership is concentrated
in the wealthy, making them even wealthier, and their portfolio choice comprises an even larger
share of stocks. Stock market participants are, on an average, richer and benefit disproportionately
from a stock market boom. When wealthy individuals choose to hold more stock in their portfolio,
the middle and lower classes own significantly less, thus decreasing their participation rate, as the
stock of capital is finite (Favilukis, 2013). The net result is a rise in wealth at the top of the wealth
spectrum and an increase in wealth disparity. Kushnirovich (2016) also discussed portfolio choices
among immigrant and native-born investors. This work discusses the claim that taxing the rich
leads to representative governance, and while referencing both past and current applications,
highlights some vague theories found in this argument. The rich investor plays a decisive role in the
financial market, and herding behavior has a substantial influence on investors.

The review of earlier literatures focuses on the findings, shows the taxation of wealthy indivi-
duals, and demonstrates approaches to analyze the tax evasion channel (Dell’Anno, 2009;
Zucman, 2014).However, the study suffers from a drawback. The effects of the net wealth of
global billionaires on their country’s revenue collection are not taken into account. This study,
therefore, sought to fill this research gap by answering this question: What is the relationship
between the government revenue and the net worth of the billionaires of the world?

This article contributes to the existing literature in several ways. First, in contrast to the contributions
of the existing literature, which the standard model ignores, our first and arguably the most important
contribution is that our study provides the evidence to interpret the reasons why taxing wealthy
individuals often fails, especially in France and the net worth of the billionaires of the world have not
obviously contributed to the revenues of their country. Second, our findings show wealthy individuals’
tax evasion channels and givemore insight about offshore wealth from the Panama Papers. Finally, this
study also contributes toward establishing a tax evasionmodel for taxation ofwealthy individuals, which
might determine the optimal proportion of risky assets in the portfolio choice under this taxation policy.

The main focus of the paper is to provide conclusive evidence that, for modeling evasion
behavior, understanding the financial behavior of millionaires will help policy-makers facilitate
the shifting of wealth due to millionaires’ migration, and thus establish anti-evasion mechanisms
to prevent tax evasion activity.
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This study is the first attempt of its kind to analyze billionaires’ net worth (across countries) and
their equity portfolio management under the taxation system for the wealthy. For that reason, it is
subject to several caveats. First, the paper discusses the expected rate of return on the wealth in
the form of tax evaded and exposes how the wealthy have hidden their wealth offshore, e.g. via
tax evasion. Furthermore, we confirm our findings using a component Generalized AutoRegressive
Conditional Heteroskedasticity (GARCH) estimator that focuses on a specific mechanism through
which the log return of the S&P500 affects growth in billionaires’ net worth. To present both
theoretical and empirical research on taxation for the wealthy, the framework for analyzing the
determinants of the modes of financial behavior of wealthy investors and millionaires’ tax effects
are based on the risk aversion theory of millionaire migration (see Table A1 in the Appendix A). The
table also schematically represents alternative approaches to measuring the behavior of wealthy
investors under the millionaire tax system.

The outline of this paper is as follows: In Section 2, we describe aggressive tax evasion and
provide the findings of the determinants of tax evasion behavior by the very wealthy.
Unsurprisingly, the wealthy increasingly experience risk aversion as their wealth increases. In
Section 3, we study a few of the major features consistent with net worth of billionaires and
their links with macroeconomic variables, such as Gross Domestic Product (GDP), stock market
returns, government revenue, and other variables. Section 4 analyzes the empirical results and
discusses the results presented in the relevant literature. In Section 5, we conclude this work with
policy suggestions and limitations of the research.

2. The economy model

2.1. Tax evasion decisions based on prospect theory
Based the prospect theory (Kahneman & Tversky, 1979), suppose the wealthy individual’s taxable
wealth is W, and whose declared wealth to the tax administration for d, d 2 [0, W], hidden wealth
for h, d ¼ W� h. If a taxpayer evades, then 0 ≦ d < W. The government levies a tax on declared
wealth at the tax rate τ, 0 < τ < 1, and the probability he was being seized is p(d) ∈ [0,1]. Here it is
assumed that p(d) is continuous, and p’(d) ≦ 0, and it audited with the exogenous probability p;
0 < p < 1: if he is caught cheating, the taxpayer must pay the evaded tax τ(W� d) and a fine
fτ(W� d); where f > 0 is the penalty rate on evaded taxes. The net wealth of the taxpayer without
and with auditing are denote by M and N, respectively:

M ¼ W� τd (1)

N ¼ W� τd� 1þ fð Þτ W� dð Þ (2)

Following Dhami and Al-Nowaihi (2007), the legal after-tax wealth is taken as the reference point:

R ¼ 1� τð ÞW (3)

From Equations (1)–(3), the wealth relative to the reference point without and with auditing are:

m ¼ M� R ¼ τ W� dð Þ (4)

n ¼ N� R ¼ �fτ W� dð Þ (5)

Without auditing, m ≧ 0, the outcome of the taxpayer is above the reference point, and taxpayers
are in the domain of gains. With auditing, n ≦ 0, the outcome of the taxpayers are below the
reference point, and taxpayers are in the domain of losses. The probability weighting function π is a
continuous function in [0,1], strictly increasing from [0,1]. The probability to be audited being
low, π pð Þ< p for gains and π pð Þ > p for losses. The taxpayer maximizes the following subjective
utility of his declared wealth:

U ¼ π 1� pð Þu mð Þ þ π pð Þu nð Þ (6)
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The utility U is a continuous function in the interval [0, W] and is associated with an outcome that
is assumed to vanish to zero and to be increasing, concave for gains, and convex for losses. In the
general case, we assume here that the second derivative could vanish when reaching its maximum
at only one point, denoted by d�. For the sake of simplicity, and without loss of generality, the first-
and second-order conditions associated with this maximization solution are, respectively:

@U
@d

d�ð Þ ¼ �π 1� pð Þτu0 mð Þ þ π pð Þfτu0 nð Þ ¼ 0 (7)

@2U
@d2 d�ð Þ ¼ π 1� pð Þτ2u00 mð Þ þ π pð Þf2τ2u00 nð Þ < 0 (8)

Since U is a continuous function on R , twice continuously differentiable on R
�, such that u0 > 0 on

R
�, u00< 0 on R

�
þ. Therefore, we provide Proposition 1 as follows:

Proposition 1: Whereas the wealth declared by the taxpayer is interior (0 < d� <W), an increase in
the tax rate will increase the taxpayer’s level of tax evasion.

Proof. See the Appendix B.

The relationship between tax rates and less declaring wealth, for example, tax rate increase, @2U
@d2

will be strictly negative, that is, under-reported wealth will permit taxpayers to increase the utility
function. Therefore, tax evasion will increase and there is a positive association with the tax rate,
which is the primary difference with the conventional A-S model. This explains, in reality, why tax
evasion is widespread in high-net-worth individuals. More importantly, Propostion1 serves as
specific evidence to the failure of Hollande’s high tax on millionaires in France.

2.2. Taxing the rich policy and evasion behavior
There are stochastic shocks to the returns that take on the form of a Brownian motion. The basics
of such models are analytically treated in Dang and Forsyth (2016) and Vigna (2014). A com-
pounded effect on this state of affairs describes the non-intuitive property that the Geometric
Brownian Motion (GBM) of agent ensembles, and leads to a tenet of stochastic studies of wealth
distributions. Similar models can be found in Benisty (2017); Dang, Forsyth and Vetzal (2017).
Therefore, the Wiener process in the wealth equation can be written as a function of the Wiener
processes for the risky and risk-return, with the same framework as in Forsyth and Vetzal (2017).
Given the previous considerations, we assume the wealth evolution accumulation process satisfies
the geometric Brownian motion (GBM), with the following specification:

dW tð Þ ¼ αwW tð Þdtþ σwW tð ÞdBt
w W tð Þ � W rð Þ

0 W tð Þ;< W rð Þ
� �

(9)

where W rð Þ is the wealth threshold to be considered rich, αw is the return on assets, σ is the
volatility of risky assets, dBt

w is the Wiener increment, and W tð Þ is the wealth taken into account
of the wealthy taxpayers.

In this section, the stochastic portfolio optimization problem is solved in continuous time and to
employ a stochastic control approach to find the optimal portfolio value by maximizing the utility
of wealth when the wealth function is subjected to income tax and capital gains tax with two
investment possibilities:

A risk-free asset with its price evolving as:

dN tð Þ ¼ ρN tð Þdt; N 0ð Þ ¼ 1 (10)

and risky asset allocations at time t can be described dynamically by the geometric mean-
reversion model:
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dX tð Þ ¼ κ μ� lnX tð Þ½ �X tð Þdtþ σX tð ÞdBt (11)

where μ; κ; σ are positive constant parameters such that μ denotes the long-term mean equili-
brium, i.e. that for such values around which the future trajectories are expected to converge in the
long-run, κ is the speed of that convergence, and σ is the degree of volatility. Suppose the risky
asset pays continuous proportional dividends at a continuous rate that is proportional to the stock
value at a constant rate D, which is known as the dividend yield. This dividend, when paid in the
time interval, can be expressed as DXdt. When an investor pays income tax on the dividend or
capital gains of the risky asset, the stochastic equation becomes:

dX tð Þ ¼ κ 1� τð ÞDþ μ� lnX tð Þ½ �X tð Þdtþ σX tð ÞdB tð Þ (12)

where τ denotes the tax rate of the wealthy. The representative tax code τ, and increased
capital gains and dividend taxes on the classified “rich”, serve as ending preferential treatment
for top earners, and refining the tax code would decrease incentives to amass extreme
amounts of wealth, as many others that have discussed elsewhere.1 A billionaire’s wealth W tð Þ
is represented as:

W tð Þ ¼ X tð Þ þ N tð Þ (13)

It is useful to use Bellman’s principle of optimality and Hamilton-Jacobi-Bellman (HJB) to solve the
stochastic control. To solve the optimal utility and investment problem, the approach of stochastic
dynamic optimization is considered. The optimal strategy π� wð Þ with respect to exponential utility
can be expressed in the following equation:

π� wð Þ ¼ κ 1� τð ÞD þ μ� lnw½ � � rf
σ2w γ

(14)

We only give a sketch of the proof; please refer to Chen (2015) for the more detailed version.

The optimal strategy is (unanimously) similarly found in closed form for a class of utility
functions. This paper describes utility function chosen for risk aversion functions based on
(under) the optimal strategies. The risk attitude of evasions as expressed by their utility function
plays an important role in the determination of what is considered optimization from an evasion
behavior perspective. Evasion behavior, such as capital flight and tax evasion, are significant
developmental problems that require urgent attention. In general, taxes on wealth and commod-
ities are exposed to tax evasion. This paper highlights key issues related to tax evasion and capital
flight via tax havens. Defining U as the utility function and W as wealth, these are the utility
functions, which are also defined the same as in Equation (14):

U wð Þ ¼ κ μþ 1� τð ÞD � lnw½ � � rf
σ2w γ

(15)

Most importantly, a relative risk aversion measure is adapted to losses in prospect theory. When
the relative risk aversion of the wealthy taxpayer is high enough, the rich evade less when the tax
rate increases because their expected penalty payment rises more than their marginal benefit to
cheat. The first-order condition for an interior maximum of Equation (15) can then be written as:

U0 wð Þ ¼ �κ σ2wγ
w � σ2γ κ μþ 1� τð ÞD � lnw½ � � rf

� �
σ4w2 γ2

¼ �κ 1þ μþ 1� τð ÞD � lnw½ �f g � rf
σ2w2γ

(16)

The second-order condition is:

U00 wð Þ ¼ κ σ2w2γ
w þ 2wσ2γ � κ 1þ μþ 1� τð ÞD � lnw½ �f g � rf

σ4w4γ2

¼ κþ 2κ 1þ μþ 1� τð ÞD � lnw½ �f g � rf
σ2w3γ

(17)
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We use the well-known Arrow-Pratt risk aversion measures to evaluate our results. These are the
absolute and the relative risk aversion functions, defined as follows:

R wð Þ ¼ �U00 wð Þ
U0 wð Þ or R wð Þ ¼ �wU00 wð Þ

U0 wð Þ
¼

κ þ2κ 1þ μþ 1� τð ÞD � lnw
� �� �

�rf

σ 2 w3 γ

κ 1þ μ þ 1� τ
� 	D�lnw

� �� �
þrf

σ 2 w2 γ

¼ κþ 2κ 1þ μþ 1� τð ÞD � lnw½ �f g � rf
wκ 1þ μþ 1� τð ÞD � lnw½ �f g þwrf

(18)

The reduced form is written as follows:

κþ 2κ Ω� rf
w κ Ωþ rf
� 	 (19)

Let:

1þ μþ 1� τð ÞD � lnw½ � ¼ Ω (20)

which can be written in an implicit form as follows:

Ω μ; τ;D; lnwð Þ

Assuming the risk-free interest rf , is exogenously given, regarded as a constant and known by
the taxpayer under the risk aversion measure. For brevity, the reduced form Equation (29) can be
written alternatively as:

R wð Þ ¼ 1þ 2Ω
wΩ

(21)

The result for increasing absolute risk aversion is expressed as follows:

R wð Þ > 0 (22)

This result is shown as the billionaires’ financial behavior in the presence of risk aversion. Which, as
in Equation (21) and rearranged, implies:

Ω ¼ 1
R wð Þw� 2

(23)

Incorporating Equation (20) into Equation (21), we obtain:

1
R wð Þw� 2

¼ 1þ μþ 1� τð ÞD � lnw½ � (24)

The absolute risk aversion R wð Þ exists in relation to variables τ, lnw, and μ. It is intuitively
appealing, however, to speculate that higher tax rates will encourage, instead of repress,
evasion. Previous studies (e.g. Alm, Martinez-Vazquez, & McClellan, 2016; Lin & Yang, 2001;
among others) typically find that higher tax rates are associated with greater tax evasion, and
the tax rate on declared income linked to the costs of evasion. Lin and Yang (2001) have
shown that whereas higher tax rates repress tax evasion in the static model, they encourage
tax evasion in the dynamic model. The above analysis strongly emphasizes that the lnw is the
presence of a negative relationship with R wð Þ, but w shows the existence of relational uncer-
tainty with R wð Þ. Therefore, the following discussion should be conducted: Differentiating
Equation (21) with respect to w and solving for @R wð Þ

@w , from @R wð Þ
@w > 0 indicates that the greater

the risk aversion with the increasing wealth function w of the billionaires, the greater the risk
aversion of the wealthy person as their wealth increases. Further evidence supporting this key
finding is also discussed in Section 4.1.
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It follows that the condition derived in Proposition 2 below for an increase in risk aversion
preferences can be stated as follows:

Proposition 2

Under μþ 1� τð ÞD � lnw½ � > 0 or� 2 < μþ 1� τð ÞD � lnw½ � < �1
2 , there is a positive degree of

risk aversion associated with wealth (defined as @R wð Þ
@w > 0), whereas there is increasing growth in

billionaires’ wealth, which leads to the greater risk aversion. It is also known that tax evasion will
occur, an inequality that is considered to be satisfied here.

Proof: See Appendix C.

To gain more insights into the meaning of the necessary condition in Proposition 2, consider the
case in which the increase in background risk increases the derived risk aversion of agents. The first
term is positive whenever w is declining and convex. If @R wð Þ

@w > 0, then the following condition must
be satisfied:

μþ 1� τð ÞD � lnw½ � > 0 or � 2 < μþ 1� τð ÞD � lnw½ � < �1
2

(25)

Under this condition, the latter term of Equation (25) can be computed intuitively. For example,
considering lnw is exogenously given, and the calculated (plausible) values of the term
μþ 1� τð ÞD at τ = 0.2 are greater than at τ = 0.5 (i.e. the larger values of R wð Þ). The result
accurately reflects that evaded tax appears to be positively influenced by the tax rate.2 Under
this scenario, at higher tax rates, however, the extent of tax evasion becomes more significant,
according to Proposition 2. The positive effect of tax evasion on growth eventually overruns the
negative effect of taxation as the tax rate progressively increases. Moreover, the absolute risk
aversion depends on the μ, τ, and D variables, which are the taxpayer’s decision variables for
individual behavior .

2.3. The shadow economy
Considering Equation (25) holds, the cost of unsuccessful evasion includes not only additional
taxes and penalties, but also a return on assets and interest charges, then, other things being
equal, higher interest or tax rates increase the cost of unsuccessful evasion and, ignoring risk
considerations, should cause evasion to decrease. Conversely, higher tax rates increase tax eva-
sion. The individual’s actual response depends on which of these three effects dominates, along
with his/her attitude towards risk.

Where the term μþ 1� τð ÞD represents the expected rate of return on the wealth of evaded
tax, i.e. billionaires’ tax evasion, consider that the factor of the expected rate of return on
wealth and after-tax capital is without loss of generality in this case. Therefore, if offshore
holdings provide a higher than expected rate of return and an after-tax capital increase,
there is an incentive for tax evasion, thus restricting the analysis to deterministic mechan-
isms. Recently, the leaks from Panama Papers3 reveal millions of wealthy individuals’ leaked
documents, exposing how the rich and powerful have hidden their wealth. The following
financial services merely provide the channel for the rich to tax evasion. Offshore financial
centers essentially provide asset protection, trusts, fund management, and corporate plan-
ning; additionally, they offer sophisticated, but legal, tax planning. As depicted in Figure 1
presents that offshore wealth is distributed very similarly in the two scenarios: The wealthiest
0.1% has owned about 80% of it, and approximately 50% belongs to the 0.01% richest
people. In other word, the shadow economy may incorporate many of these insights in the
top income group and its tax rate (Schneider and Enste (2013). In addition, the centers
provide the following implications (advantages):
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(1) An offshore center provides strict bank secrecy to its investors; and

(2) Tax evasion reduces the onshore country’s tax revenue through tax havens.

Overcoming these advantages remains an urgent priority that requires the creation of an
incentive structure to remove bank secrecy and tax information sharing with onshore countries.
Nevertheless, the need to solve problems must provide incentives created by an economy’s
institutional structure.

3. Research design and empirical strategy access to portfolio choice
To comprehend the impact of the tax-the-wealthy policy on the asset-allocation strategies of the
macroeconomy, we first consider the major factors and analytical framework as follows:

(1) What is significant for government revenue measures and macroeconomic factor measures
of responsiveness, persistence, and discretion? To consider taxation on the rich, it is neces-
sary to deeply investigate billionaires’ wealth associated with government revenue and the
macroeconomic factors impacting tax revenue, particularly responsiveness, persistence, and
discretion. The empirical results are presented in Section 4.4.

(2) This research is important for studying the portfolio allocations of billionaires in the repre-
sentative stock market for risky assets and measuring the wealth volatility spillover for daily
stock market returns to billionaires. More importantly, distribution of earnings as dividends
to entrepreneurs is always a major factor and generally has the most dominant impact on
getting rich in the equity market.

The component GARCH (CGARCH) econometric technique is employed to identify these problems.
Christoffersen, Jacobs, and Wang (2008) have learned that distinguishing between short-run and
long-run components further enables the CGARCH model to capture volatility dynamics better than
the standard GARCH model.4 Samouilhan (2007) also confirms the usefulness of this approach and
states that it is a technique used to understand the behavior of the second moments of equities.
Accordingly, it is a major improvement on the standard GARCH estimation.

3.1. Hypothesis testing
Based on prior research in this field, we will examine whether the relationship between wealthy
investors and their portfolio choice is evident in a novel GARCH model using the following hypothesis:

H1: The billionaires’ wealth has substantial components of long-term fluctuations in stock returns.

Next, using tax revenue as our measure of the tax consequences among high-net-worth
(HNW) individuals, we will use regressions to test the following hypothesis that can be tested with

Figure 1. Offshore wealth and
its impact on the size of tax
evasion.

Source: The International
Consortium of Investigative
Journalists (ICIJ) database
(https://offshoreleaks.icij.org/
pages/database).
Notes: The asterisk * is applic-
able in estimated results
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macro data. Based on the view of evaded taxes, the work is intuitively expected to show that the
net worth of the world’s billionaires has significant impacts on their country’s revenue as following:

H2: The net worth of the world’s billionaires has a positive impact on aggregate government revenue.

3.2. Methodology
The main task of this empirical model is to verify the assumptions about the factors underlying the
wealth-evolution process as discussed in the Merton portfolio problem (1976) developed in pre-
vious studies. Ideally, in the regressions analysis, the dependent variable should be expressed by
macroeconomic indicators for different countries, which can be calculated for each country from a
reliable sample of wealthy individuals. To do this, the study adopted the Forbes (2015) list of “The
World’s Billionaires.” To test Hypothesis 1, the CGARCH model is applied in this study, in which the
assumption of stationary volatility is violated. The encompassing model is a C-GARCH model5 for
the S&P500 returns, with mean and volatility equations. Suppose the log returns are defined as
R t ¼ logðpt=pt�1Þ, where pt is the time t price of the asset.

To verify the existence of asymmetric volatility in stock returns, we employ the CGARCH model
proposed by Engle and Lee (1999) that captures both long- and short-run volatility. The model
allows a slow mean reverting component of conditional variance and a more volatile short-run
component. By distinguishing between the short- and long-run components of volatility, the
CGARCH model provides a better description of volatility dynamics relative to the GARCH model
(Guo & Neely, 2008). Considering the CGARCH process:

σ 2
t ¼ ωþ α �2t�1 � ω

� 	þ βðσ2t�1 � ωÞ (26)

where ω represents the unconditional variance, α represents the coefficient of the ARCH process,
and β represents the coefficient of the GARCH process.

A more detailed analysis of index volatility could be provided in the framework of a Component
GARCH model. It should be noticed that the conditional variance in the simplest GARCH model,
which precedes Equation (26), indicates that this specification imposes mean reversion to ω, which
is a constant. In comparison, the component model that allows mean reversion to a varying level
qt, with the model is described as follows:

qt ¼ ωþ ρ qt�1 � ωð Þ þ φ �2t�1 � σ2t�1

� 	
(27)

σ2t � qt ¼ α �2t�1 � qt�1
� 	þ β σ2t�1 � qt�1

� 	
(28)

where σ2t is still the volatility, whereas qt takes the place of ω and is the time-varying long-run
volatility. Equation (27) represents the long-run component qt. ρ, thus, provides a measure of the
long-run persistence. Equation (28) explains the transitory component, σ2t � qt, which converges to
“zero” with powers of (α + β).

To test Hypothesis 2, thus, Equation (29) provides a broader picture to examine the relation
between government revenue and macroeconomic variables. The regression model for estimating
government revenue is characterized as follows:

logGRi ¼ cþ b1logWi þ b2logGDPi þ b3logIi þ b4logMIi þ �i (29)

where i is a billionaire’s country of citizenship, GR denotes the general government revenue,
W denotes net worth, and GDP represents Gross Domestic Product. I denotes the ratio of
total investment divided by GDP and MI represents a macroeconomic indicator that is proxied
by the ratio of government revenue divided by GDPðGR=GDP). Since the changes of all of the
variables enter the logarithm transfer equation, �i is the error term with a mean of zero and
assumed i.i.d.

Chen & Tsai, Cogent Business & Management (2018), 5: 1526362
https://doi.org/10.1080/23311975.2018.1526362

Page 10 of 25



To address the issue of extreme values caused by economic wealth inequality, let the condi-
tional distribution of Y be linearly associated and allowing for regressor X so that the following
equation is obtained:

Qn(θ| X i,b(θ)) = X0
ib θð Þ (30)

where b(θ) expresses the parameters to be estimated. Equation (30) determines the linear
specification between vector X and the θth conditional quantile of the response variable Y .By
minimizing weighted deviations from the conditional quantile, we obtain

b̂θ ¼ argminE Iθ Yi � X0
ib

� 	� �
(31)

where the conditional distribution of the dependent variable Yi is characterized by various θth
quantiles given X i, and Iθ is a check function that weights positive and negative residuals
asymmetrically for any θ∈ (0, 1). The indicator function is defined as follows:

Iθ �ið Þ ¼ θ�i if � i � 0
1� θð Þ� i if � i < 0

� �
(32)

where �i ¼ Y i �X0
ib

Equations (31) and (32) imply that

b̂θ ¼ argmin ∑
Yi>X0

i b
θ Y i � X0

ib


 

þ ∑

Yi<X0
i b
1� θð Þ Yi � X0

ib


 

� �

¼ argmin ∑
i
Iθ Y i �X0

ib θð Þ� �( )
(33)

Expression (33) illustrates that the quantile regression6 estimators can be expressed in the form of
a simple optimization problem by minimizing the sum of weighted absolute errors, where the
weights are dependent on the various quantile values.

3.3. Sample selection
Now that we have characterized the distribution of “The World’s Billionaires” data, we turn to
investigating whether these featured distributions have something in common with real-world
economics. As key variables that can be associated with wealth, we employed the GDP and daily
stock market returns on the Standard and Poor’s 500 Composite Index (S&P500). The data cover
the period from January 2013 to Dec 2014 and are collected from http://www.cboe.com/SPX
S&P500® data. In the quantile regression model, we apply numerous financial and macroeco-
nomic factors that have been found by the relevant literature to be important for return variance.
The macroeconomic data are collected from the International Monetary Fund, World Economic
Outlook Database (International Monetary Fund, 2015) for April 2015. See Appendix D: Table A2 for
more details about the dataset. In the empirical applications, one is confronted with the problem
of developing the regression models for estimation using macroeconomic variables observed at
different frequencies. Therefore, our approach to estimating models allows us not only to forecast
volatility with data sample at various frequencies but also to address a large number of such
forecasts to observe whether the continuous asymptotic arguments as discussed by Merton (1980)
are also found in practice.7

4. Empirical analysis and discussion of findings

4.1. Tax evasion offshore wealth by the wealthy: evidence from leaks
Despite some limitations,8 by our estimate, the supply of services to offshore tax evasion explains
that tax evasion rises steeply with wealth, according to the leaks from Panama Papers. As shown
in Figure 2, the probability of owning a Mossack Fonseca offshore shell company reaches 1.3% in
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the top 0.01% of the wealth distribution, against less than 0.2% for all groups below the top 0.01%.
Therefore, this finding indicates that tax evasion rises very sharply with wealth, thus demonstrat-
ing a phenomenon that evasion appears to be rising around the 95th percentile position of the
wealth, and stabilizes within the top 5%. Along this scope, Figure 2 also describes that with the rise
in wealth past the 95th percentile position, the probability to hide wealth offshore rises very
steeply within the top 0.01%, similar results were also found by Alstadsæter et al. (2017).Broadly
speaking, as shown in Figure 1–2, the wealth in offshore tax havens is highly concentrated in the
top 0.1 percent of the wealthy and has important implications for measured wealth inequality.
Globally, an extended inequality measure should be considered accordingly, the share of compre-
hensive wealth owned by the wealthiest one percent.

4.2. Descriptive statistics and analysis results
Figure 3 displays a pattern in the stationary exponential shape (semi concave-shaped). As
expected, the distribution is well fit by the exponential function. The smooth lines are similar to
the exponential cumulative distribution. Similar distributions were also found by Yakovenko and
Rosser (2009).

The empirical data also display outstanding agreement with a power-law or Pareto exponent
wealth distribution. Wealth inequality and the temporal variation in its distribution inequality have
been studied in many previous works. Wolff (2010) and Piketty, Postel-Vinay, and Rosenthal (2004)
have examined wealth distribution throughout the economy. In contrast, this paper investigates
the Pareto exponent distribution, which is appropriate for studying the wealth distribution at high
wealth levels. The result reflects that inequality is a confirmed global phenomenon in the world.

log(net worth)
5.0

4.0

3.0

2.0

1.0

0.0

repress the billionaires’ ranks

Figure 3. Zipf plot of the wealth
Wð Þ of the investors in the
Forbes global billionaires of 2015
vs. their ranks ra.

Figure 2. Panama papers indi-
viduals by wealth group.

Source: ICIJ database (https://
offshoreleaks.icij.org/pages/
database) . Notes: The figure
shows the probability to
appear in the “Panama Papers”
by wealth group (shareholders
of shell companies created by
Mossack Fonseca).
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Table 1 provides summary statistics on the main variables for each of the macroeconomic
factors. As is also obvious from the data from Forbes (2015), accounting for 1,758 observations,
the distributions of the wealth data is extremely skewed at 6.15. The countries in which the
wealthiest people reside are repress the billionaires’ ranks are also the countries with the most
volatile GDP, even higher than the S&P500 market volatility. The standard deviations of the
countries’ GDPs and the S&P500 are 7,182.86 and 169.73, respectively. Is that reasonable? This
is why we need to use quantile regression to capture extreme properties caused by inequality. The
net worth (wealth) display in Table 1 shows that the mean (3.87) is very different from the median
(2.1), and they also report a large difference between the maximum and minimum values of net
worth, 79.2 and 1, respectively. These episodes are also reflected in the numbers of the other
macroeconomic variable in Table 1. Additionally, Table 2 also presents some outcomes of policy
implications. Apparently, the main result reveals that government revenue is related to a country’s
GDP. More importantly, Table 2 shows the correlation matrix for the variables, that is, the coeffi-
cients of GR which are 0.086, 0.332, −0.251, and 0.107, respectively for the models with Net worth,
GDP, I and MI. Moreover, all correlation coefficients among these variables in Equation (29) are
relatively low, which supports ignoring the possibility of multilinearity9 between independent
variables in the regression model. As we investigate in particular the impact of the reviewed

Table 1. Summary statistics for macroeconomic variables

Moment
statistics

GR(Billion $) Net worth
(Billion $)

GDP per
capita

Investment
(%)

MI (%) SPX1

Mean 2352.584 3.876155 7442.300 24.590 32.408 1787.588

Median 1503.667 2.100000 2945.100 19.867 31.434 1805.450

Maximum 5475.457 79.20000 17,418.90 46.852 70.828 2090.570

Minimum 1.342656 1.00 3.70 10.575 9.772 1457.150

Std. Dev. 2224.361 5.979064 7182.868 9.012 8.523 169.7327

Skewness 0.483338 6.155923 0.474033 1.682 0.565 −0.147976

Kurtosis 1.510116 56.73774 1.440084 4.574 3.779 1.893959

Sum 4,135,842. 6814.280 13,083,564 43,229.22 56,974.50 90,0944.1

Sum Sq. Dev. 8.69E+ 09 62,811.36 9.06E+ 10 142,713.5 127,642.9 14,491,019

Observations 1758 1758 1758 1758 1758 504

Notes: 1. The skewness and kurtosis statistics are significantly different from zero for a normal distribution.
Furthermore, these statistics and Jarque-Bera statistics give a preliminary indication of the non-normality of net
worth and these macroeconomic variables; 2. *, **, and *** denote significance at the 10%, 5%, and 1% level,
respectively; 3. GR represents general government revenue, and SPX1 denotes the S&P500.

Table 2. Correlation matrix

GR Net worth GDP I MI

GR 1.00

Net worth 0.086 1.00

GDP (0.0003)***
0.332

0.081 1.00

I (0.000)***
–0.251

(0.0008)***
–0.1389

–0.216 1.00

MI (0.000)***
0.107

(0.000)***
0.067

(0.000)***
0.0192

–0.55 1.00

(0.000)*** (0.005)*** (0.419) (0.000)***

Note: 1. p-values are in parentheses; 2. ***, **and * denote significance at the 1%, 5%, and 10% levels, respectively; 3.
The table shows the correlation between observations of the macroeconomic variables. The macroeconomic variables
are total government revenue (GR), billionaire’s net worth, and gross domestic product (GDP), where I is the ratio of
total investment to GDP (I/GDP), and MI, i.e. the macroeconomic indicator denoted by the total government revenue
dividend to GDP (GR/GDP).
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factors on government revenue, we will not disregard any of the variables, and we also perform
the quantile not OLS (ordinary least squares) regressions in our test.

4.3. Portfolio choice of the rich
The extended CGARCH approach introduced by Ding and Granger (1996) and Engle and Lee (1999)
can capture the high persistence in volatilities. More specifically, the two-component GARCH model
is decomposed into one component that captures the short-run innovation effect and a second
component that captures the long-run impact of an innovation. The component GARCH model
estimated results are displayed in Tables 3 and 4. According to the implications of the variance
equation as depicted in Tables 3 and 4, billionaires’ wealth has a significant impact on long-term
fluctuations (ω) of stock returns (both p-values< 1); thus, the result supports the hypothesis (H1). The
short-term fluctuations (α) are insignificant under the CGARCH and student’s t-test (p-
value = 0.2845). The insignificant coefficient also illustrates the weak relation between return and
conditional volatility, which is also found by Li, Yang, Hsiao, and Chang (2005) for U.S. stock markets.
The asset allocation in the stock holdings of the rich trendmore towards long-term holding, and any
trend toward either short-term trades or temporary holding phenomena is not obvious. This finding
also implies that predicting stockmarket returns can become a difficult task because the deviation of
that series from the evolution of billionaires’wealth increases in the short run. In this case, effective
policy formulation could also be difficult in the short run. The long-run half-lives of permanent
components appear to be longer than 180 days. The short-run component half-life decay is shorter
than one day, indicating full decay of the response to the transitory components within a few days.
The permanent component and the transitory component are both covariance stationary, satisfying
the requirement of ρ < 1 and (α + β) < 1. Consequently, in Tables 3 and 4 the CGARCHmodel has high
values of log likelihood for both estimated models, expression as 1,815.56 and 1,814.21, respec-
tively. This reveals that the two GARCH-type models fit the data well.

Table 3. Component GARCH model (GED) estimated result

Dependent Variable: dlog(SPX1)

qt ¼ ωþ ρ qt�1 � ωð Þ þ φ �2t�1 � σ2t�1

� 	
σ2t ¼ qt þ α �2t�1 � qt�1

� 	þ β σ2t�1 � qt�1
� 	

Variable Coefficient Std. Error z-Statistic Prob.

dlog(Net worth) 0.000495 0.016937 0.029247 0.9767

C 0.000968 0.000283 3.414855 0.0006

Variance Equation

Permanent
component

Long-run half-lives: 180 day

ω 5.72E–05 1.14E–05 5.035915 0.0000***

ρ 0.681130 0.063548 10.71829 0.0000***

φ 0.685928 0.088294 7.768693 0.0000***

Transitory
component

Short-run half-lives: 0.63day

α –0.543473 0.091970 –5.909245 0.0000***

β 0.877663 0.060426 14.52456 0.0000***

αþ β 0.33419

GED PARAMETER 1.430 0.140493 10.18271 0.0000***

R-squared –0.001616 Mean dependent var 0.000680

Sum squared resid 0.024603 Durbin-Watson stat 2.085580

Log likelihood 1815.560 Akaike info criterion –7.187115

Notes: 1. ***, **and * denote significance at the 1%, 5%, and 10% levels, respectively; 2. Convergence achieved after
27 iterations; 3. Method: ML: ARCH (Marquardt); generalized error distribution (GED); 4. The appropriate computation
of the long-run and short-run half-lives are measured using the following LHL ρð Þ ¼ ln 0:5ð Þ= ln ρð Þ% and
SHL αþ βð Þ ¼ ln 0:5ð Þ= ln αþ βð Þ.
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Overall, the analysis reveals key findings that the wealthy (entrepreneurs) hold long-term equity
investment strategies by increasing access to capital accumulation and its income gains. Thus, the
result is consistent with the hypothesis (H1). As stock returns rise, the capital income gains are
disproportionately distributed among the wealthy.

To quantify the precise relation, we regressed the log of government revenue on the log of the
net wealth for each country in which a global billionaire resides, including macroeconomic vari-
ables. The main results are shown in Table 5. The regression line is the least accurate in the upper
tail of the distribution; for an explanation of this result, see the argument on the appropriate
estimators in Castaldi and Milakovic (2007). For this study, however, the quantile estimate of the
regression line will suffice. For present purposes, it also suffices to note that the R2 values of the
regression line are all very close to 1; thus, the fit is very good. We also found that the global
billionaires’ distributions approximately follow a power law. It is noted that the greater the slope of
the line of absolute inequality, the larger the wealth inequality nexus in the sense that the wealth
difference between the top values and the bottom values is greater.

4.4. Evidence of the billionaires’ net worth impact on revenue
It is important to note that taxes are the main source of government revenue. To estimate the
composition of government revenue, it is suggested and assumed that government revenue
comes from general taxes, which is practical for most countries. When government revenue
comes from other sources, such as the sale of resources or other national assets, the issue
becomes how or whether to allocate such revenue to households. The natural logarithm of

Table 4. Component GARCH model (Student’s t) estimated result

Dependent Variable: dlog(SPX1)

qt ¼ ωþ ρ qt�1 � ωð Þ þ φ �2t�1 � σ2t�1

� 	
σ2t ¼ qt þ α �2t�1 � qt�1

� 	þ β σ2t�1 � qt�1
� 	

Method: ML—ARCH (Marquardt)—Student’s t distribution

Variable Coefficient Std. Error z-Statistic Prob.

dlog(Net worth) 0.00447 0.01647 0.27131 0.7862

C 0.00108 0.00029 3.73405 0.0002

Variance Equation

Permanent
component

Long-run half-lives: 327day

ω 5.51E–05 1.54E–05 3.58149 0.0003***

ρ 0.809186 0.112852 7.17034 0.0000***

φ 0.288396 0.133070 2.16724 0.0302***

Transitory
component

Short-run half-lives: 0.3day

α –0.140735 0.131498 –1.07024 0.2845

β 0.238267 0.794458 0.29991 0.7642

αþ β 0.0975

GED PARAMETER 6.578426 2.402715 2.737916 0.0062

R-squared –0.00262 Mean dependent var 0.00068

Sum squared resid 0.02463 Durbin-Watson stat 2.08084

Log likelihood 1814.217 Akaike info criterion –7.1877

Notes: 1. The results in Table 1 demonstrate that poverty-level net worth is positively skewed and that the returns are
negatively skewed for the S&P500. Kurtosis coefficients of net worth are larger than 3, indicating a fat tailed empirical
distribution of the returns over time. Jarque-Bera test Hypothesis: { H0: Normal distribution p < 0.05, reject H0 }; 2. A J.
B. test-based skewness and kurtosis coefficient rejects at any reasonable level the null hypothesis distributed
normally in all countries. The result showed that the return series illustrated some excess kurtosis; 3. Convergence
achieved after 69 iterations. Presample variance: backcast (parameter = 0.7).
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billionaires’ net worth ( lnNet worth) is significantly uncorrelated to the government revenue
(lnGRi) component across the quantiles (0.25, 0.5, and 0.75) in Table 5, with p-values > 0.2.
Therefore, our results do not support the hypothesis (Hypothesis 2). The effects of Billionaires’
net worth on government revenue (GR) appear to be non-positive and insignificant, and support
the existence of the “tax evasion” phenomenon. The net worth of the world’s billionaires has not
obviously contributed to their country’s revenue, and the evidence further shows the invalid policy
of millionaires’ taxes in France.

Any assessment of this impact depends on cautious consideration of the type of tax evasion
practiced. Billionaires use tax-haven operations to establish their corporations as multinational ones
and take advantage of effective tax rates that are lower than those imposed on domestic companies.

4.5. Evidence of millionaire tax from France10

The French President Francois Hollande had argued for a 75% tax rate on household incomes
above €1.3 million. Thus, it can be treated as evidence to assess the effectiveness of taxing the rich
in isolation. We use monthly data on tax collections of government revenues in France adapted
from the National Institute of Statistics and Economic Studies for the period January 2009 to
September 2017. From Table 6 it can be observed that taxes on income, profits, and capital gains
constitute the most important sources of total tax revenue (excluding social security contribu-
tions), whereas taxes on goods and services are the major sources of revenue (approximately
41.8%) in France. Government revenues, as depicted in Table 6, indicate that aggregate revenues
are accurately captured by tax and display the most representative variable for tax revenue. Two
year after the implementation of this tax, the government has not collected more than the
expected revenues as depicted in panel A of Table 7. Moreover, panel B of Table 7 shows the
results of the tax regime estimating changes in revenue among pre-millionaire tax (2009–2012),
post-millionaire tax (2013–2014), and the tax that was implemented after adjusting for the
millionaire tax abolishment (2015–2017). We found no evidence of significant differences in either
the execution time compared to the pre-tax period (d.f. = 69, t = —1.225, p = 0.224) or compared
to the abolishing time zones (d.f. = 55, t = 0.426, p = 0.6719). The computed p-values exceed the
significance level (0.05) value, so the null hypothesis cannot be rejected. This test has not provided
statistically significant evidence that millionaire tax scheme access to revenue is collected more
than non-millionaire tax. Overall, those findings explain the reason why Hollande’s high tax on
millionaires ended in failure in France11 (Business Insider, 2014).

4.6. Discussion of the finding results
Our study advances the frontiers of knowledge in the tax evasion literature. Slemrod and Yitzhaki
(2002) have done a detailed study on the implications of taxpayers’ noncompliance with the tax

Table 5. Quantile regression and coefficient estimates. Dependent Variable logGRi

Variable 0.25 t-Statistic 0.5 t-Statistic 0.75 t-Statistic

ln Net worth 2.72E–8 5.27E–4 1.62E–6 1.97E–4 3.35E–6 1.12E–7

ln GDP 0.314 468.46*** 0.310 974.292*** 0.3025 152.059***

ln I –10.226 –50.705*** –11.254 –100.151*** –12.011 –59.598***

ln MI 9.384 9.154*** 10.462 11.209*** 21.84 5.94***

C –98.64 –2.68*** –35.342 –1.17 –2.44.115 –2.940***

Pseudo R-squared 0.9637 0.971 0.967

R-squared 0.9636 0.971 0.966

Quasi-LR statistic 175,778.08 461,304.8 145,757.9

Prob(Quasi-LR stat) < 0.01 < 0.01 < 0.01

Notes: 1. We use ***, ** and * to denote significance at the 1%, 5%, and 10% levels, respectively; 2. The table presents
the 0.25, 0.50, and 0.75 quantile regression coefficient estimates and t-statistic value; 3. The final 3, 4 columns give
the R2 for each of the regressions, and the fit is clearly quite high.
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regulations and also focused on developed economies. The study provided results that support
prior research on tax evasion, and the findings showed that increases in tax rates and penalty for
tax non-compliance (collectively known as classical factors)

Null hypothesis: H 0: μ1 = μ2 versus alternative hypothesis: H a: μ1≠ μ2,

Null hypothesis: H 0: μ2 = μ3 versus alternative hypothesis: H a: μ2≠ μ3

may induce evasion behavior from the above Proposition 1. The evidence is in line with Ali,
Cecil, and Knoblett (2001) who captured the notion that tax rates play a significant role in
mediating the relationship between penalty for tax noncompliance and tax evasion. Therefore,
there have been some previous studies examining the relationship between these predictors
and tax evasion (Dell’Anno, 2009; Dhami & Al-Nowaihi, 2007; Slemrod & Yitzhaki, 2002). The
findings of this study for portfolio choice are contained in our hypothesized model from the
existing literature.

5. Conclusion and future research
There is a long string of studies on the wealthy and the top earners. However, there has been
very little work on global insights into the rich, although future research will likely address the
potential importance of the issue, and there are some obvious signs that a non-negligible part
of the wealth or income of the rich crosses national borders. We do not find any significant
relationship between net worth composition and government revenue structure and regulatory
policies, a finding that casts doubt on the ability of taxation policy-makers to influence the net
worth composition of billionaires. Our findings have important policy implications. In particular,
we show that tax from a billionaire should not be taken for granted. A majority of billionaires
are limited “transitory billionaires.” Nevertheless, the size of this tax obligation varies according
to time and place and is subject to political negotiation and unanticipated consequences, such
as tax migration, which provides a platform to help policymakers decide whether to collect
more tax revenue from wealthy investors. Overall, the article suggests sustainable reforms in
three important areas:

Table 7. Revenues and its change between pre- and post-implementation of the millionaire tax
in France

Panel A Descriptive statistics (million Euros)

Variable Tax regime Obs. Mean Std. Dev.
REVENUE1 (2009–2012) 47 137,071.7 76,681.71 11,185.18

REVENUE2 (2013–2014) 24 162,160.5 90,578.47 18,489.25

REVENUE3 (2015–2017*) 33 152,282.8 83,397.55 14,517.65

All 104 156,441.8 85,838.63 11,369.60

Panel B. Test for equality of means between revenue series

d.f. Value Probability d.f. Value Probability

t-test 69 –1.225 0.2244 55 0.426 0.6719

Satterthwaite-
Welch t-test*

40.22 –1.161 0.2525 47.206 0.421 0.6763

Anova F-test (1, 69) 1.502 0.2244 (1, 55) 0.181 0.6719

Welch F-test* (1, 40.22) 1.348 0.2525 (1, 47.206) 0.177 0.6763

* up to September 2017. The execution time of millionaire tax (2013–2014).
The significant level at 5%.
Reference group tax period Jan.2013–Dec.2014.
Source: National Institute of Statistics and Economic Studies. https://www.insee.fr/en/statistiques/serie/001717257
In statistical hypothesis, assuming μ1 represent the population mean for the pre-tax period group (Revenue1) and μ2

represent the population mean for the implementation tax group (Revenue2), μ3 represent the elimination tax group
(Revenue3).
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(1) Design and implementation to construct anti-evasion provisions: the evidence in this study
suggests reforms to anti-evasion laws to combat tax evasion by multinationals operating in
a global environment, especially via offshore finance centers. The government must estab-
lish efficient anti-evasion schemes.12

(2) Ensure adequate tax rates on wealthy individuals: from this, the risk aversion preferences
can be seen from the above Proposition 2. Sustainable tax revenues will be collected via
adequate taxation of wealthy individuals based on tax evasion behavior, with the tax rate on
declared income linked to the costs of evasion.

(3) Implementation of tax amnesty, capital flight, and political implications: tax amnesty aims to
repatriate assets held abroad, broaden the tax base, and generate additional revenues.
Arguably, frequently initiated tax amnesties are often used not only to improve tax compli-
ance and to increase tax revenue, but also address the problem of capital flight. For example,
in 2016, the market really welcomed the tax amnesty policy in Indonesia. In addition, target-
ing wealthy individuals is politically attractive, andmay have a role in securing public finances.
However, raising substantially more fiscal taxation through taxes onmillionaires and ensuring
relatively sustainable revenues may require a much wider tax base.

Finally, the shocking scale of the industry aimed at minimizing the tax bills of the wealthy is laid
bare by the Panama Papers leak. This story is now global, and the leaks suggest that some govern-
ments must establish efficient anti-evasion schemes that apply to those who are merely rich.

This study has extended and expanded our knowledge in the area of taxing the rich and tax
evasion, but not without limitations. However, unfortunately, some key tax information data are
not available to analyze groups of countries with common characteristics (high versus low top tax
rate, high versus low compliance and so on) but we leave the deeper empirical analysis of this
issue to future researchers.
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Notes
1. Stiglitz (2014) suggested a 5% increase to the tax

rate of the top 1% of income earners—a reform
that he said would raise as much as $1.5 trillion
revenue over 10 years. He also called for a “fair
tax,” which would eliminate preferential tax

treatment for income earned from capital gains
and dividends—benefits enjoyed mainly by those
who can afford to possess a large amount of
stock.

2. However, Dhami and Al-Nowaihi (2007) document
that PT might be a better alternative to EUT models
and find an unambiguous positive association
between tax evaded and its rates.

3. The Panama Papers in Perspective: International
tax evasion is happening around the world and
can be solved effectively only through international
measures. The UK is living proof of the require-
ments for a global response. The Panama leak
claims to expose the offshore holdings, showing
how easily wealthy individuals have been able to
adopt Panamanian bank secrecy laws to “conceal”
their wealth. In a global economy, powerlessness
increases. When the global super-rich elite exploit
the power to avoid paying their fair share of taxes,
elected rulers become even more constrained.
Retrieved from http://www.independent.co.uk/
news/world/americas/millions-of-leaked-docu
ments-reveal-how-world-s-rich-and-powerful-
have-hid-money-a6966921.html.

4. Noticeably, several authors have examined the
generalized two component normal mixture.
GARCH (1, 1) models performs better and forecast
more accurately than the symmetric and skewed
Student’s t-GARCH models (Alexander & Lazar,
2006; Colacito, Engle, & Ghysels, 2011). Moreover,
Engle and Lee (1999) find the relative outperfor-
mance of this new specification over the classical
GARCH (single component) model employing two
stock indices, the S&P 500 and the NIKKEI 225, and
their arguments are supported in subsequent
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research for many stock indices (Christoffersen
et al., 2008; Deo, Hurvich, & Lu, 2006).

5. A GARCH type model process is given by:
Rt ¼ α0 þ∑k

i¼1BiX i þ 2t

where2tjΩt�1N 0;htð Þ;and ht ¼ α

þ∑p
i¼1βiht�i þ∑q

j¼1γi2t�j
2;where

ht ¼ σ2t jΩt�1

(conditional variance dependent on the information
set Ωt�1 ). With the following conditions:�t is the
residual of the mean equation, R t denotes the
return of the asset at time t and
X

0s are explanatory variables.
6. EVIEWS 7.1 is adopted in this study to estimate the

conditional quantile b̂θ , which is based on a mod-
ified version of Koenker and D’Orey (1987).

7. Similar work has been conducted by Ghysels,
Santa-Clara, and Valkanov (2006) who propose
mixed data sampling (MIDAS) regression models to
predict volatility using equity return data. The
financial variables, e.g. various interest rates,
investment returns, or stock prices, are used in
many contemporary macroeconomic models.
However, the empirical data on macroeconomic
indicators, e.g. the gross domestic product, many
important macroeconomic indicators are not
sampled at the same frequency. For example,
gross domestic product (GDP) and government
revenue data are sampled quarterly, investment
data are sampled monthly, and most stock prices
data are sampled daily.

8. In practice, it is difficult to assess the net worth of
the world’s super-rich in current research and to
acquire data on the hidden wealth and evaded
income tax, excluding reported measure of income
and wealth referring to declared amounts.
Moreover, other factors which are not accurately
estimated from information disclosure (i.e.
declared amounts) may also influence the amount
of tax evasion.

9. We thank a referee for pointing this out for our
empirical analysis. In addressing the effect of
multicollinearity, Table 2 presents the pairwise
correlation matrix showing the multi-collinearity
test results of the independent variables. It can be
observed that some relationships with other vari-
ables such as GDP and share of government rev-
enue in GDP ratio, show correlation coefficient (the
magnitude of 0.33) less than ceiling value 0.6. In
addition, according to Gujarati (2003), the signifi-
cant correlations are a sufficient but not a neces-
sary condition for the existence of multi-
collinearity. Moreover, in Table 2, it can exist even
though the correlations are comparatively low say,
with absolute values less than 0.6. Finally, the cor-
relations between the independent variables indi-
cate that multicollinearity is not a potential
problem in the model.

10. Obviously, empirical findings also indicate that the
average bill paid by high-income taxpayers at the
revenues did not increase after the millionaire tax
was implemented.

11. Hollande’s 75% Super-Tax Ends As A Failure. In
2012, Hollande campaigned on the fact that he
wanted to institute a 75% tax on those making a
million Euros or more, as a means of reversing
France’s growing debt. Hollande accomplished
passage of that tax through the French legislature
in December 2013. Overall, France’s two-year

experiment was a failure, and Thomas Piketty’s
high taxes on the rich were revealed as an eco-
nomic fraud. Source http://www.businessinsider.
com/r-france-waves-discreet-goodbye-to-75-per
cent-super-tax-2014-12.

12. More importantly, from 2018 global tax transpar-
ency will improve as a result of the OECD’s
Common Reporting Standard (CRS). Over 100
countries will start to share bank account infor-
mation regarding tax transparency with each
other. To enhance this incentive, many countries
have originated (introduced) the prompted
voluntary disclosure forms often incorporated
with a tax amnesty, or penalty tax reduction, for
taxpayers with disclosing unpaid or underpaid
taxes. For more information, see https://www.
pwc.com/gx/en/about/assets/voluntary-disclo
sures-and-amnesties-by-various-national-institu
tions-on-tax.pdf.
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Appendix A

Appendix B

Proof of Proposition 1.

With the notation L d; τð Þ ¼ U dð Þ from equation (6), thus, by applying the Implicit Function
Theorem to L,
@d�

@τ
¼ � @L=@τ

@L=@d ðd
�; τÞ

The sign of @d�
@τ is then the same as the one of @L

@τ d�; τð Þ. Therefore,
@L
@τ

¼ �π 1� pð Þτu0 mð Þ � π 1� pð Þτ W � dð Þu00 nð Þ þ π pð Þfu0 nð Þ
� π pð Þf 2τ W � dð Þu00 nð Þ: (A1)

Next, substituting (7) into (A1) and rearranging yields

Table A1. Framework to analyze determinants of financial behavior modes of the wealthy
under the millionaire tax system

Existing theories Theme in the study

Class and features of
research

Theoretical and
empirical approaches
to taxing wealthy

individuals

Relevant issue and
literature

Key representative factors (key aspects)

Millionaire Migration and
Taxation of Wealthy
Individuals

Macroeconomic
indicators such as
Government revenue. Tax
revenue indicators that
provide a snapshot of
structural taxation of the
wealthy.

Risk taking (Landier &
Plantin, 2016); Tax flight
(Young et al., 2016) ;
Millionaire tax and
migration effects (Young
& Varner, 2011).

Derived from the effects
of millionaire tax in
Section 2.
Prior empirical research
methods in Section 3 and
empirical results in
Section 4.4–4.5.

Evasion behavior Objective ability for risk
Aversion

Tax Evasion (Alm et al.,
2016); Prospect Theory
framework (Dhami and
al-Nowaihi, 2010), Risk
aversion (Lin & Yang,
2001);Tax havens
(Zucman, 2014)

Derived from tax evasion
in Section 2.

Financial portfolio choice Macroeconomic
indicators such as
Government revenue. Tax
revenue indicators that
provide a snapshot of
structural taxation of the
wealthy.

Stock market
participation framework
(Favilukis, 2013); Portfolio
selection (Kushnirovich,
2016)

Empirical research has
been done by academics
method in Section 3.The
implications of empirical
results analyze in Section
4.3
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@L
@τ

¼ �τ W � dð Þ π 1� pð Þu00 mð Þ þ π pð Þf 2u00 nð Þ� �
(A2)

Hence, by sgnðequation 8) < 0, then gives sgn @L
@τ

� 	
> 0; sgn @d�

@τ

� 	
> 0, and this completes the proof

of Proposition 1.

Appendix C
Recalling R wð Þ ¼ 1þ2Ω

wΩ Differentiating (21) with respect to w and solving for @R wð Þ
@w ,we obtain the first

-order condition

� 2
wwΩ� 1þ 2Ωð ÞðwΩ0 þw0ΩÞ

w2Ω2 ¼ � 2
wwΩ� 1þ 2Ωð Þ � 1

wwþ Ω2� 	
w2Ω2

¼ �2Ω� 1þ 2Ωð Þ Ω2 � 1
� 	

w2Ω2 ¼ 1� Ω2 � 2Ω3

w2Ω2 (A3)

Take into account the term @R wð Þ
@w > 0.These conditions can be rewritten as

1�Ω2 � 2Ω3 ffi 1þ Ωð Þ 1� Ω� 2Ω2� 	
> 0 (A4)

Moreover, this mechanism is feasible because using the quadratic formula, we then have

Ω >� 1 and Ω >
1�

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
1�4� �2ð Þ

p
�4 = 1 or 1

2 (A5)

or alternatively,

1þ μ� 1� τð ÞD � lnw½ �>� 1 and 1 or 1
2 (A6)

@R wð Þ
@w > 0, indicates the increasing risk aversion of the rich (billionaires) while w improves.

Accordingly, with increased wealth, the wealthy person possesses a greater degree of risk aversion.
This scenario is in the tradition of the portfolio-choice model of tax evasion. The intuition behind
this finding is expressed as Proposition 2.

Appendix D

Table A2. Variable Sources, Definitions and Billionaires’ rankings by County The number of
observations, sample period, and variable sources

Variable Definition The number
of

observations

Source Sample
period

GR The general government
revenue

1,758 World Economic Outlook
Database (International
Monetary Fund, 2015)

2015

Wi The billionaire’s net worth, i is
a billionaire’s country of
citizenship

1,758 Forbes list 2015

GDP GDP in constant U.S. dollars 1,758 World Economic Outlook
Database

2015

Ii The ratio of total investment
divide by GDP, total
investment/GDP

1,758 World Economic Outlook
Database

2015

(Continued)
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TableA2. (Continued)

Variable Definition The number
of

observations

Source Sample
period

MI A macroeconomic indicator
that is proxied by the ratio of
government revenue divide
by GDPðGR=GDP).

1,758 World Economic Outlook
Database

2015

SPX1 Standard and Poor’s 500
Composite Index (S&P 500)

504 Cboe Options Exchange
(Cboe)

Jan.2013 to
Dec. 2014

Revenue1 Revenues in the pre-
millionaire tax (2009–2012)

47 National Institute of
Statistics and Economic
Studies

Jan.2009 to
Dec. 2012

Revenue2 Revenues in the execution
time of millionaire tax (2013–
2014)

24 National Institute of
Statistics and Economic
Studies

Jan.2013 to
Dec. 2014

Revenue3 Revenues in the millionaire
tax abolishment(2015–2017)

33 National Institute of
Statistics and Economic
Studies

Jan.2015 to
Sep. 2017

The World’s Billionaires’ rankings by County (2015 Forbes list)

Rank Countries No. of Obs. Rank Countries No. of Obs. Rank Countries No. of Obs.

1 United States 536 25 Chile 12 48 Colombia 3

2 China 213 25 Malaysia 12 48 Greece 3

3 Germany 103 27 Philippines 11 48 Monaco 3

4 India 90 28 Norway 10 48 Morocco 3

5 Russia 88 28 Saudi Arabia 10 48 Portugal 3

6 Hong Kong 55 30 Netherlands 9 48 Venezuela 3

7 Brazil 54 31 Egypt 8 55 New Zealand 2

8 United Kingdom 53 32 Austria 7 55 Oman 2

9 France 47 32 Lebanon 7 55 Romania 2

10 Canada 39 32 South Africa 7 55 Tanzania 2

10 Italy 39 35 Peru 6 59 Algeria 1

12 Taiwan 33 36 Argentina 5 59 Angola 1

13 Turkey 32 36 Cyprus 5 59 Georgia 1

14 South Korea 30 36 Czech Republic 5 59 Guatemala 1

15 Switzerland 29 36 Denmark 5 59 Guernsey 1

16 Australia 27 36 Finland 5 59 Iceland 1

17 Japan 24 36 Ireland 5 59 Lithuania 1

18 Indonesia 23 36 Kazakhstan 5 59 Nepal 1

19 Sweden 23 36 Kuwait 5 59 St. Kitts and Nevis 1

20 Spain 21 36 Nigeria 5 59 Swaziland 1

21 Singapore 19 36 Poland 5 59 Uganda 1

22 Israel 17 36 Ukraine 5 59 Vietnam 1

23 Mexico 16 47 United Arab Emirates 4

23 Thailand 16 48 Belgium 3
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