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Abstract: People may express their opposition to government policies by adopt-
ing different measures of civil disobedience. Tax compliance is an example of an
economic decision that may be affected by anti-government sentiment.
Embedding the interdependence between social policies, political opposition
and tax compliance in a dynamic social interaction process, we characterize a
unique stable steady state of such a process. We find that social interaction may
be a very important factor shaping government policies, at times reverting
conventional relations between social spending and government support.
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1 Introduction

There are different ways to express political support or lack of it. While partici-
pating in an election is the obvious mechanism for individuals to express
government support or opposition, there are other civil and daily actions
affected by political support. People may express their support or opposition
to existing government by demonstrating or by adopting various measures of
civil disobedience.! Legal disobedience may be viewed by some people as a
legitimate way of expressing their anti-government sentiment. However, legal
disobedience may evoke government reaction and penalties which in turn may
reinforce this sentiment. Therefore, while legal disobedience may be affected by
political support, being punished for such disobedience may affect government
support.

1 Clearly, in different countries there are different traditions. For example, casual observation
indicates that in Italy or France there are many more demonstrations and strikes than in the US.
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We focus on tax compliance as the most obvious civil duty that might be
affected by political support.’ The early literature on tax compliance was
devoted mainly to the individuals’ incentives to report their income given the
government auditing probability and the penalty for tax evasion.> But tax
compliance is not just a rational decision that weights the gains from misreport-
ing versus the expected punishment. There is intrinsic motivation to be a law
obedient citizen. For many individuals, this is part of their identity and they
would obey the law even without any monitoring. The intrinsic motivation to
pay taxes, or tax morale,* as intrinsic motivation for any other civil duty, may be
affected by (dis)agreement with government objectives and policies.’ Individuals
may be more inclined to evade taxation when they oppose the ruling regime
than when they support it.

An interesting example was discussed by Besley, Preston, and Ridge (1997).
While it is commonly accepted that the British public has historically been law
abiding, after the Thatcher government introduced a poll tax in 1990, a wide-
spread campaign of non-payment was initiated which together with political
protest lead to the poll tax riots of 1990. Still another, perhaps the most famous
example of a tax revolt that was (partly) triggered by taxation is the Tea Act that
was passed by the British parliament in May 1773. This act revived the colonial
issue of “ taxation without representation” and the colonies demanded that the
British government would remove the tax on tea. For a long list of historical
examples of tax revolts, riots, rebellions, strikes and other forms od tax resis-
tance, see Wikipedia entry “history of tax resistance”.®

The decision to support the government (and to what extent) is not only
based on the analysis of government policies.” Individuals are engaged in
political debates with their friends and colleagues. People like to talk about

2 We can use our framework for analyzing other types of civil obligation. Focusing on tax
compliance merely gives us the advantage of being able to discuss tax revenues as part of our
analysis.

3 This approach was first introduced by Allingham and and Sandmo (1972). For surveys of this
literature see Andreoni, Erard, and Feinstein (1998), Cowell (1990), Slemrod (2007) and
Schneider and Enste (2000).

4 There is extensive literature in the area of tax morale, see, for example references in Alm (2010).
5 This argument is similar to the crowding out literature (Gneezy and Rustichini 2000; Frey and
Jegen 2001), as opposing the government destroys part of the intrinsic motivation for tax
compliance leaving only extrinsic motivation of avoiding the penalty.

6 https://en.wikipedia.org/wiki/History_of_tax_resistance, last accessed on 17 April 2016.

7 Listhang and Miller (1985), for example, reject the hypothesis that objective assessment of tax
policy is important in the formation of political support. While they explain this finding by
relying on the existence of ideological reasoning, we provide an alternative explanation stem-
ming from heterogeneity of attitude and the effect of social interaction.
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politics, they like to express their political opinion, argue, demonstrate and
express their political support or opposition. Political support is therefore
formed by the objective assessment of government policies but also by a social
interaction process in which individuals with different opinions interact with
one another, express their views and try to convince each other regarding their
political preference (see also Huckfeldt et al. 1995). Social interaction allows for
information exchange but also facilitates a mechanism of influencing other
individuals’ opinions and behavior.®

Our paper is closely related to the extensive literature on tax compliance.
Since the seminal paper by Allingham and Sandmo (1972), the focus of this
literature is on the taxpayer as an isolated decision maker.” This literature has
been extended to include the effect of social preferences and social norms on the
tax compliance decision. Erard and Feinstein (1994) discuss the role of guilt and
shame of misreporting income; the empirical evidence that their model works is
provided by Dulleck etal. (2016) who use psychological markers (heart rate
variability) to show that psychic costs increase tax compliance. Gordon (1989)
considers the psychic costs, anxiety and self-image as well as social stigma that
may be associated with tax evasion; Myles and Naylor (1996) investigate the role
of customs and conformity in tax compliance decision.

The role of social preferences in tax compliance decisions was experimen-
tally examined by Fortin, Lacroix, and Villeval (2007) who extended the stan-
dard model by allowing for a social conformity and fairness effect.'® Frey and
Torgler (2007) use survey data to provide evidence that pro-social behavior or
conditional cooperation matters for tax morale. In particular, they find high
correlation between perceived tax evasion and tax morale, as well as between
institutional quality and tax morale. Cummings et al (2009) provide experimen-
tal evidence that tax compliance is shaped by the fairness of tax system, the
perceived fiscal exchange and the corruption level in the political system.

We do not assume any social preferences, but we allow for a dynamic social
interaction process by which individuals repeatedly interact in small groups and
their political support, as well as their tax compliance decision, is affected by
the type of individuals they interact with. Our focus is on the interdependence

8 See also Glaeser, Sacerdote, and Scheinkman (1996) who discuss the importance of social
interaction in determining criminal behavior (and tax evasion clearly falls under the definition
of criminal behavior).

9 For a recent discussion of extension to this framework see Alm and Torgler (2011).

10 Fortin, Lacroix, and Villeval (2007) used the terminology of “ social interaction” to consider
the case in which individuals have social preference that depend on the actions chosen by their
reference group. That is, conformity and fairness are measured with respect to other indivi-
duals. In equilibrium there is therefore an additional rational expectation condition.
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between the formation of political opposition/support, tax compliance decision,
government social policies and income distribution.!! We consider a model in
which individuals are heterogeneous with respect to their earning and govern-
ment support. There is a fixed proportion of rich individuals. Income is subject
to taxation, but individuals may misreport their income. Our key assumption is
that political support may affect the individuals’ tax compliance decision, in line
with the literature discussed in the previous paragraph.’? Thus, the individuals
who politically oppose the government are more likely to consider misreporting
their income.

The role of the government, in our model, is to collect and spend the taxes.
The tax rate and auditing policy are exogenously given. The only government’s
decision is the portion of the budget to be spent on social redistributive activ-
ities, which it makes in order to maximize a weighted average of tax compliance
and government support. Without social interaction, rich individuals generally
prefer less social spending that imposes wealth redistribution while poor indi-
viduals prefer more of it. The government audits a fixed proportion of the
income reports and punishes those individuals who engage in tax evasion.

Our assumed social interaction process implies that both social spending
and auditing policies affect government support and tax compliance. Penalizing
an individual for tax evasion may convince this individual to report his income
correctly. At the same time, penalizing individuals increases the proportion of
opposition in the population. These individuals socially interact with other
individuals and may convince them to become government opposition. Having
a large portion of the population who oppose the government may induce more
tax evasion in future periods.”

We study how the social spending policy, the auditing probability, the
proportion of rich individuals in the population and the extent of segregation
affect government support, tax revenues and tax evasion. Our main result is that

11 Our approach is also related to that of statistical physics in general and multi agent-based
modeling in particular (for a survey see Castellano, Fortunato, and Loreto 2009).

12 Feld and Frey (2007) show that tax morale is boosted by fair and legitimate perception of
political process. Gangl, Hofmann, and Kirchler (2015) conceptualize this relation between
government support (power and trust) and tax compliance in informal psychological frame-
work. Alm and Torgler (2011) provide perhaps the most comprehensive framework for ideas,
distinguishing “enforcement”, “service” and “trust” paradigms in the analysis of tax
compliance.

13 See Lipatov (2008) for a model of tax evasion in which there is a social interaction process
by which individuals learn about the auditing policy. Alm, Jackson, and McKee (2009) used an
experimental approach to study the information dissemination regarding audit frequency. This
information includes also informal communication among taxpayers.
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social interaction has a very substantial impact on these effects. Indeed, some-
times allowing for social interaction reverses the sign of the relation between the
variables of interest. For example, a higher level of social spending may result in
more opposition even among the poor population despite the fact that poor
individuals prefer higher social spending. Similarly, it is possible to increase
social spending, a policy which is unpopular with rich individuals, and yet
achieve lower levels of tax evasion and higher tax revenues. Finally, an increase
in auditing probability may yield a large increase of opposition among the rich,
which yields more tax evasion and lower tax revenues.

We further show that the effect of social spending on government support
and tax collection is sensitive to the population composition (rich/poor), but not
very sensitive to introducing some degree of segregation. Generally, however,
segregation weakens the social interaction and, when sufficiently high, destroys
the counter-intuitive effects described in the previous paragraph. This may
indicate that in highly segregated societies the governments may be more
justified to neglect social interaction “ distortion” of government policies. In
countries where segregation does not seem to be the biggest issue, the income
distribution and inequality (reduced in our model to the shares of the rich and
the poor) call for attention while analysing the effects of government policies.
Indeed, an interesting result of our analysis is that, in a society with a relatively
similar number of poor and rich, the optimal social spending may be lower than
in a society with a majority of rich individuals (which is not intuitive) or with a
majority of poor individuals (which is intuitive). This is because, in unbalanced
societies, social interaction amplifies the effect of changing social spending on
government support, whereas in balanced societies it does not. As a result, it
may be optimal to keep the social spending to minimum in the balanced case
and provide more social spending when the rich are clear majority.

Our contribution to the analysis of the effect of social interaction to the
dynamics of government support and civil disobedience is not limited to the
qualitative results described above. By proving the existence and uniqueness of
the stable steady state in our model, we bring a first brick to building analytical
foundations to the large field of agent-based modelling. An agent-based model
typically lacks analytical component, fully relying on numerical simulations (see
Bloomquist 2006 for an example). We show, albeit in a very stylized setting, that
this does not have to be the case. Our approach can in principle be applied in a
richer environment (with more types of agents).

The rest of the paper is organized as follows: Section 2 provides the basic
model in which we specify our assumptions regarding the social interaction
among individuals and the formation of political opinion. In Section 3, we
discuss the resultant population dynamics and show that under our
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assumptions there is always a unique stable steady state and that an interior
stable steady state exists only for either high or low levels of social spending. In
Section 4, we use a numerical analysis to analyze the effect of social spending
on political support and tax compliance. Section 5 investigates the optimal
government policy when the government fully internalizes the social interaction
process. In Section 6, we extend our basic model to account for segregation. In
conclusion, we outline further possible extensions of the model.

2 The Model

Consider a society of measure one, in which individuals may decide to either support
or oppose the government. This decision may be affected by the policies adopted by
the government as well as by social interaction. For the sake of concreteness, we
assume that the only action individual have to take is to pay their taxes. Therefore,
political disobedience may only take the form of tax evasion. We assume that
individuals need to report their income, which is subject to taxation. The government
monitors the individuals’ income reports and penalizes whenever tax evasion is
exposed. On the other hand, the government needs to decide on the allocation of
its budget and in particular on its social spending policy. We denote this policy by a,
which is the proportion of the tax revenues that are spent on social issues. We assume
that poor individuals support large social spending while rich individuals oppose it.

We further specify the types of individuals that arise in our model and their
possible social interaction process.

2.1 Individuals

There are two types of individuals; poor individuals who earn L and rich individuals
who earn H; such that H>L. There is a fixed proportion, denoted by y, of rich
individuals. Individuals differ with respect to government support. We assume, for
convenience, that there are only two categories; S — individuals who support the
government and O - individuals opposing it. The shares of opposition in the rich and
poor populations in period ¢ are denoted as o} and o respectively (similarly, the
share of supporters among rich and poor individuals is s} =1- o} and s} =1-0Y
respectively). The overall government support at period ¢ is given by
Se=ysp+(1-y)st.

Each individual must report his/her income and pay the appropriate taxes.
The poor truthfully report L while rich individuals have a choice; they either
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report their income H or they may try to lower their tax payment by misreporting
their income, i. e., reporting L instead of H.'*

We assume that government support induces tax compliance. Moreover, for
convenience we assume that government supporters always report their income
correctly (clearly, this is an extreme assumption, but our results are robust to
relaxing it — all that we need is that political support makes compliance more
likely). Thus, only rich individuals who oppose the government consider tax
evasion (or, more generally, civil disobedience) as an option.

Consequently, in the beginning of every period t there are 6 different types
of individuals (omitting index t for convenience):

(i) P9 - a poor individual who opposes the government,

(i) PS - a poor individual who supports the government,

(iii) RS - arich individual who supports the government and therefore reports
his earnings accurately,

(iv) RY - a rich individual who opposes the government but in period ¢ -1 he
honestly reports his income,

(v)  RY - arich individual who opposes the government, and in period ¢ -1 he
cheated on his tax report and has been caught by the government
monitors,

(vi) Ry - a rich individual who opposes the government, and in period ¢ -1 he
cheated on his tax report but was not caught by the government.

The proportion of rich individuals who misreport their income in period ¢ -1
P — (RO 0 0 0 0 P
is given by ¢qr-1=(R¢,+Ry,)/(R; +Ry +Ry,) and it is endogenously
determined.

2.2 Social Interaction
We consider a dynamic social interaction process by which individuals are

randomly matched into pairs every period.”® The matched individuals observe
each other’s type and may discuss their political inclination. The outcome of

14 Thus both poor and rich individuals pay taxes. The rich individuals, however, pay higher
taxes whenever they report their higher income.

15 We assume social interaction of pairs in order to simplify the population dynamics that we
investigate. One can extend our model to social interaction in larger groups but this would be at
a cost of considerably complicating the analysis. In Section 6, we relax the assumption of
random matching and show that our results are robust to introducing modest degree of
segregation.
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such an interaction is a possible transition of individuals’ opinions regarding
government support as well as tax compliance decisions.

We consider a two-stage social interaction process. In the first stage, poli-
tical opinions are formed; in the second stage, individuals make their tax
compliance decisions given their new updated opinions. We assume a Markov
process in which only the current type of the matched players affects their
decisions and the formation of their opinions.

2.2.1 Opposition/Support Decision

In the beginning of period ¢, individuals have a political opinion that was
shaped in period t-1. As part of their social interaction, individuals discuss
their political opinion, try to convince their friends and acquaintances regarding
their political views but may also be convinced by others to change their views.
We follow a probabilistic transition rule that is affected by government social
policy, the individuals’ type and the type of individuals they are matched with.

The underlying process of persuasion implies that if two individuals who have
the same political opinion are matched, then they are not going to change their
opinions. We also assume that individuals’ income affects their government support
only via the different views that rich and poor individuals have regarding social
spending. In Table 1 below, we specify our assumptions regarding the transition
probabilities in any matching depending on the types that are matched and the
government’s social policy.'®

We assume transition probabilities with the following properties:

(i) when both individuals have the same opinion, then social interaction
does not affect their opinion.

(i) when two different types are matched, only one of them will switch his
opinion. That is, we do not allow the government supporter to convince
his matched partner to switch to support the government and at the same
time, he himself is convinced to oppose the government.

16 There are eight possible types of mixed matches depending on the different characteristics of
individuals (opposition, support), (rich, poor), (cheat, comply), (caught, not caught).

17 In the table we use for convenience the terminology Pr(SS|-,-) for having the two agents
becoming government supporters as a result of the social interaction. Since a change of opinion
happens only when individuals have a different opinion we assume for such couples that the
first individual is type O while the second is type S and therefore we do not have a possible
transition to SO which implies that both individuals change their opinion.
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Table 1: The transition probabilities of government support.

Match Pr(00|-,-) Pr(SS|-,-) Pr(0S|-,-)
00 1 - -

RORS ap 0 1-ap

R2pPS (1-a)B 0 1-(1-a)B
RORS, RIRS af (1-a)B 1-8
ROPS,RIPS (1-a)B (1-a)B 1-2B8(1-a)
PORS af af 1-2ap
POpS (1-a)B aB 1-8

SS - 1 _

Note: 00 stands for ROR?, ROP9, POPO and SS for R°R°, R°P°, PSPS.

(iii) individuals do not like government penalties and thus if a (rich) indivi-
dual was caught for tax evasion and was punished he would not be
convinced to become a government supporter.

(iv) poor individuals like redistribution, whereas rich individuals are averse to
it.'® Thus, a higher level of social spending, a, increases the probability
that a rich individual would oppose the government and increase the
probability that a poor individual would support the government.

When an individual who supports the government is matched with an
individual who opposes the government, the probability that the government
supporter will switch to opposition is assumed to be (1-a)p if he is rich and
does not like social spending and af if he is poor and supports social spending.
The parameter 8 ; <1, is the inclination to switch. A small B implies that it is
more difficult to convince individuals to change their political opinion and there
is more inertia in such opinions while a high § implies that switching political
opinion is more frequent. This parameter can also be interpreted as the strength
of “ memory” or past experiences.

2.2.2 Tax Report Decision

We assume that (i) the political opinion of a matched partner has no effect on
the tax reporting decision; (i) tax compliance decision would depend on an

18 We normalize the minimal level of social spending that the rich are willing to accept, say due to
their own security concerns, to zero. A more general formulation would have [0pin, @max| instead of
[0, 1] as the domain of social spending, but the results would not qualitatively change.



658 — V. Lipatov DE GRUYTER

individual’s own (recent) experience and on the experience of the individuals he
is matched with. Individuals who were caught for tax evasion and those who are
matched with individuals who were caught and punished for tax evasion will be
less likely to do so themselves.

We let Q(x,y) be the probability that the type x individual will misreport his
income when he is matched with a type y individual. Since we assume that
government supporters do not consider tax evasion we get that Q(R5,y) =0 for
every possible type y. The three types who may consider tax evasion are the rich
individuals who oppose the government, i.e., types R%,RY, and R{.” We
assume that type R%, who was caught in the previous period for tax evasion,
would report his income correctly independently of whom he was matched
with.”® Type R will continue to misreport his income unless he is matched
with type R? who was caught and punished. Given the bad experience of his
matched partner, he is going to misreport income only with probability 1- 7.
Type RY, who was honest in the previous period, continues to be honest if he is
matched with type R? but otherwise there is a positive probability, 1, that he
would switch and try to misreport his income. Our assumptions regarding tax
compliance are summarized in Table 2, which specifies the probabilities of
misreporting income of each type (columns) as a function of the individual he
is matched with:

Table 2: The probabilities of non-compliance.

R? Ry Ry
R2 0 1-n 0
R9,RI,R, P 0 1 n

The tax compliance decision in our formulation is entirely based on population
dynamics and not on the expected benefit of tax evasion. We assume that the
auditing probability and the government penalty are exogenously given. Note that
in our setting the probability of auditing indirectly affects the tax compliance deci-
sion via the population dynamics. As p goes up there are relatively more type RY

19 We also need to specify the tax decision of a rich opposition who was a supporter in the
previous period. But given that this individual (as a government supporter) reported his income
correctly in the previous period, we assume that he behaves in the same manner as the honest
opposition RY.

20 This is consistent with the evidence that individual audit experience affects compliance, see
e. g. Andreoni, Erard, and Feinstein (1998) and Cummings et al. (2009).
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individuals and thus the probability of type RS to be matched with type R? is higher.
Such a match results in a lower probability of tax evasion.”

2.3 Government

In our model, the government collects taxes and determines its social policy a — the
share of social spending out of the tax revenues. We assume that the tax policy, which
includes tax rate, the probability of auditing and the penalty for tax evasion, is given
exogenously. The government commits to a specific a at the outset of the game and it
fully internalizes the social interaction process. That is, the government can calculate
the steady state shares of government’s supporters among the entire population,
denoted as s(a), and the percentage of non-compliant among rich individuals,
denoted as g(a), as functions of its social policy a.

The government objective is to have the highest possible budget (tax reven-
ues), but, on the other hand, it wishes to maximize the political support it gets.
When all the rich people correctly report their income, tax revenues are max-
imized and we denote this tax potential as T. However, given that the proportion
of rich people who misreport their income and are not caught for tax evasion is
o' (a)g(a)(1-p), the government’s tax revenue in steady state is given by

T(a)=T(1-0 (@)g(@)(1-p)). 1

Welet T" () be the proportion of the tax potential that the government manages
to capture, i. e., T (a) = T(a) /T. We assume that the government’s objective function
is additive in the two terms and is given by:

G=0T (a)+ (1-0)s(a), 2]

where 6 is a parameter reflecting the relative importance of government support
and tax revenues.

3 Population Dynamics

The transition probabilities provided by Tables 1 and 2 define a Markovian
population dynamic. In each period, we have a distribution of types that socially
interact and transform according to the transition matrix defined by the two
tables. The state of the population is fully characterized by the triple (o}, o7, g¢),

21 We may also capture such considerations by assuming that the probability of experimenting
with tax evasion, n(p, D), is a decreasing function of the probability of auditing and the penalty
of misreporting.
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which defines (i) the percentage of government opposition among the rich in
period t; (ii) the percentage of government opposition among the poor in period
t; and (iii) the probability that at period t a rich individual who opposes the
government will be engaged in tax evasion. That is, (0}, o}, g¢) uniquely defines
the distribution of all the types of individuals.

3.1 The Dynamics of Government Support

We first construct the transition probabilities of government opposition,
o}, (o}, 0%, q:), and o}, (o}, 0}, q¢), i. e., the percentage of government opposition
among rich individuals in period ¢ + 1 as a function of the distribution of types at
period t. Collecting the terms summarized in Tables 1 and Al, we obtain the
following expressions for the transition probabilities:*

0,1 =7(0f)" + (1= y)ojof
+y0l (1-0}) (pge(1+aB) + (1- pgr) 2aB - B +1)) 3]
+(1-y)oj(1-0f)(1- (1-pgs)(1-a)B) + (1-y)of (1-of)ap,

0f 1= (1-y)(0})? + yojo} +yo}(1-0f)(1-a)B

+y0f (1-0) (1-aB) + (1-y)of (1~ of ) (1-2aB + B). “

3.2 The Dynamics of Tax Compliance

In every period t, g; describes the probability that a rich individual who opposes
the government would misreport his/her income. This probability is an outcome
of the social interaction process. We can use Tables 1 and 2 to define the
transition probability g;.1(0f,0?, g¢) (see Appendix A3 for details):

4e+1(0), 1,00, 1,a¢) =yof, 1 (qe +n - 4 - pge + P*ain - pam)
+(1-9)0,1((1-gn+(1-p)qr)
+(1-p)gry(1-0})(1-B(1-(1+n)a))
Fy(1-a0)(1-0]) a1 B+ (1-9) 22 (1- )y

t+1

+((1-ge)n+(1-p)g:)1-B+ap)(1-0f,,)(1-y),
5]

which can be rewritten as a function of o}, of, g; only using eqs [3] and [4].2

22 See Appendix A2 for details.
23 We do not write it explicitly to save space.
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3.3 Steady State

Definition 1: A steady state is a triple (0", 0”, q) that remains unchanged under
our Markovian transition probabilities defined by eqs [3]-[5].

Definition 2: A stable steady state is (o{,o‘t’ ,qt) which is a steady state and
satisfies the following stability condition: if there is a population of types which is
in a € neighborhood of the steady state, then the population dynamics given by eqs
[3],[4] and [5] will converge back to (0}, 0%, q;).

The steady state conditions imply that full support and full opposition (with
corresponding compliance levels) are always a steady state — but not necessarily
a stable one. We refer to such steady states as corner solutions and steady states
for which 0" € (0,1),0” € (0,1) will be referred to as interior steady states. An
interior stable steady state implies that there is a mixed population; some are
government supporters while others are government opposition.

Proposition 1: (i) There always exists a unique stable steady state (0", 0?,q),
which is the solution to the system of eqs [3]-[5]. (ii)) There are a; and ay; a; > a,
such that a (unique) interior stable steady state exists only when either a<a; or
when a> a,.

Proof: See Appendix A4. l

An interior steady state exists for either small or high levels of social spending.
At such levels, the government policy plays an important role in the formation
of political opinion. Rich individuals resent high levels of a while poor indivi-
duals resent low levels of a. In the middle range, the resentment of both
groups with respect to the government social policy is weaker which gives
room for a more important role of the dynamic persuasion process implied by
our population dynamics. In these cases, the social interaction process con-
verges to a boundary steady state in which all individuals have the same
political opinion.

4 Results

Our analysis focuses on the effect of the social spending policy, a, and the
proportion of rich individuals in the population, y, on government support and
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tax evasion. We conduct a numerical analysis in which we find the stable

steady state (existence and uniqueness of which is guaranteed by Proposition

1) for different sets of parameters and investigate the effects of different

policies and parameters on the steady state that we get.

We determine the following parameter values for our numerical analysis:

— p — We vary auditing probability over its whole domain. The benchmark
value is set to 0.2.%

-y — The percentage of rich individuals in the society will be between 40%
and 60%. Our “ rich” include middle class, so we think of countries with
compressed income distribution (Northern Europe, Germany) as those that
have a higher share of the rich, and of countries with higher income
inequality (USA, developing countries) as those that have a lower share of
the rich.

- B -0.2-0.4. Given that 8 € (0, 1) by construction, we thus cover a wide and
seemingly reasonable range of values for the switching parameter.

- 1 - 0-0.25; as experimentation probability ought to be relatively small.

Our benchmark case is with the parameter values
{p=0.2,y=0.4,=0.3,7=0.1}.

4.1 Social Spending a

In an environment without social interaction, the effect of social spending a on
government support is relatively simple; poor individuals support a higher a
while rich individuals oppose it. Consequently, any increase of @ induces higher
government support among the poor and lower support among the rich.

In our model, however, there are two additional effects. First, there is a
population dynamics whereby people may convince each other regarding their
political opinion. The second effect is through the interdependence between
political opinion and tax compliance. A higher a implies that there are more
rich individuals who oppose the government and therefore it would imply a
larger pool of rich individuals who may choose to misreport their income.
When there are more RY type individuals, individuals who have been caught
and punished by the government for tax evasion, then the opposition decision

24 The auditing policy varies among countries. Moreover, we should not look at the average
auditing policy, but, given our model, we should look at the auditing probability of rich
individuals that is higher in many countries than the average auditing probability.
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becomes reinforced as this type of individual remains in opposition regardless
of whom he/she is matched with.?

In Figure 1 we present our baseline case. We vary the social spending a
between 0 and 1 and calculate the stable steady state for each level of a. Figure 1
(a) depicts the level of opposition from the poor population as a function of a.
Figure 1(b) depicts the opposition level of rich individuals. Figure 1(c) depicts the
total level of government opposition (which is the weighted sum of the two types
of individuals) and the total amount of tax revenues collected by the govern-
ment given by TC=(1-g+pq)o"+1-0"=1-q(1-p)o". Figure 1(d) provides

25 The assumption that a punished individual never chooses to support the government in the
next period may seem unreasonable, because the attitude towards the tax authority is distinct
from the attitude towards the government. However, this is consistent with our assumption that
government supporters are always compliant. Moreover, assuming that a (substantial) share of
punished individuals (rather than all of them) have to stay in opposition does not change our
results qualitatively.
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information on the level of tax evasion and depicts the percentage of actual
cheaters, ¢, among the rich-opposition population.

Note that when a =0, the unique stable steady state is a complete division of
government support: poor individuals oppose the government while all the rich
individuals support it. In this case, the opinion of each individual is so strong
that there is no scope for persuasion. Consequently, social interaction does not
matter. Government maximizes its tax revenues since all the rich people support
the government and are not engaged in tax evasion. When a =1 (the government
uses all its tax revenues on social spending), the only stable steady state is such
that all the rich individuals oppose the government while the poor individuals
support it. Again, social interaction is immaterial; tax revenues are minimized.

The effect of a on government support is not monotonic. Raising a from zero
yields at the beginning the intuitive effect — poor individuals increase their
support while rich individuals reduce their support. But government support
among the poor is not monotonically increasing in a. At this benchmark case
60% of the individuals are poor and prefer a higher a, yet a further increase of a
does not always imply a higher government support among the poor (see Figure
1(a)). More generally, Figure 1 allows us to formulate the following observation.

Observation 1 In our benchmark setting, (i) Social spending affects govern-
ment’s popularity in a non-monotonic way. This property holds for both the poor
and the rich populations. (ii) Overall government support is maximized when
social spending is in the middle range, i. e., at a ~ 0.57 — but a small decrease of
social spending implies a large reduction of the government’s popularity.
(iif) Tax collection is affected by the level of social spending; it is maximized
at a =0 but an increase of social spending does not always reduce tax collection.
Tax revenues reach almost the same maximum level also at a ~ 0.57, but
increasing social spending beyond that level implies a decrease in overall
popularity, lower tax revenues and more tax evasion.

The main conclusion from the above observation is that increasing social
spending does not necessarily imply a greater government support by poor
individuals even though they favor such spending. It is the indirect effect of
social interaction that may generate public opinion changes not in accordance
with the direct political views.

Our assumptions regarding the population dynamic process play an impor-
tant role in deriving the above results. An increase of a increases government
support among the poor who convince some of the rich individuals to support
the government despite the fact that rich people object to high a. This support
also affects tax revenues as individuals who support the government do not
engage in tax evasion. We thus have two effects of increasing social spending on
government opposition: the direct effect, which is positive for the rich and
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negative for the poor, and indirect effect, which is determined by the social
interaction process. The overall relationship between government social policy
and government support (as well as tax returns) depends on the balance
between the direct and indirect effects.

Formally, consider the effects that determine government support among the
poor. From eq. [4], we can see that the direct effect of a marginal increase in social
spending a is negative which indicates that the poor opposition is decreasing:

ao€+1 —
oa
Similarly, from eq. [3], we can see that the direct effect of a marginal increase in

social spending a on government support among the rich is negative and the
rich opposition is increasing:

~B[yor(1-0f) - yof (1-0f) - 2(1-y)o} (1~ 0f)] <O.

60;4—1

o

From the discussion above, we see that the direction of the total effect does

not coincide with the direction of the direct effect when a is close to 0.5. The

reversion must come from the social interaction effect, i. e. the effect of of, o‘f on
their future values. This “own” effect for the poor is

ag;p%l =y[ﬁ0:(2a—1) + (l—aB)] +(1-y)1 +ﬂ(20€ -1)(2a-1)],

=Byo} (1-0})(2-pge) + B(1-y) [0} (1~ 0} ) (1~ pg) + o} (1-0f)] >O0.

which is positive. Similarly, the own effect for the rich is

et~y + (1= ol 1-ap)
+y(1-20)) (1= B +2a + (1~ )Bpqy)

+(1-y)(1-0f)(1-B+aB+(1-a)Bpq:),

which is positive as well. Thus, the own effect can only reinforce the direct effect of a.
The cross-effect on the poor is

.,

T
00}

(6]

=By(1-a-of +2ao0p).
This is positive and reinforced by the higher share of the rich y. The cross-effect
on the rich is

oLt - B~ (a(1-0) + (1-0)1-pa)c)

which is positive and decreasing in y.
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Since the direct effect of on @ and 0} is positive and on o} is negative, the
cross-effects transmit into the countervailing effects of social spending. This
“counter-intuitive” social-interaction-effect is increasing in y for the poot, there-
fore we see larger “anomalies” (bigger amplitude of changes) on the pictures
illustrating the poor opposition with higher y, Figures 1(a), 2(a), Ala.
Symmetrically, the counter-intuitive effect for the rich is decreasing in y, so we
see larger changes with lower y on the pictures illustrating the rich opposition,
Figures 1(b), 2(b), Alb.

(a). Poor opposition (b). Rich opposition
1 1
0.8 0.8
0.6 0.6
(] -

04 0.4
0.2 0.2

0 . 0 .

0 0.5 1 0 0.5 1
o o

(d). Non-compliance q

1 04

08 03
O 06

g- o 02
~ 04

02 0.1

0 0

0 0.5 1 0 0.5 1
o o

Figure 2: y=0.6.

Finally, for the rich, there is an additional effect through a change in
compliance:

ag_;l =(1-a)Bpo(y(1-o}) + (1-y)(1-0})),
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which is positive, increasing in p and decreasing in a. Since a directly increases
non-compliance, as can be seen from eq. [5], this transfers into a positive effect.

To sum up, increasing a has three effects on the next period share of the
opposition among the poor: (i) the direct negative effect; (ii) the negative effect
through decreased of; (iii) the positive effect through increased o}. Increasing a
has four effects on the next period share of the opposition among the rich: (i) the
direct positive effect; (ii) the positive effect through increased of; (iii) the
negative effect through increased of’; (iv) the positive effect through increased ¢;.

Clearly, the “ unintuitive” parts of our graphs (poor opposition increasing
and rich opposition decreasing in response to an increase of social spending)
should be attributed to (iii), which is completely due to the interaction between
the rich and the poor.

We now turn to consider the case in which the majority of the population
(60%) is rich i.e., y=0.6. The effect of changing the population composition is
beyond the direct effect on each group separately as having groups of different
sizes affects the underlying social interaction process. In Figure 2 below, we
present the steady state government’s popularity, tax revenues and tax evasion
as a function of @« when y=0.6.

Inspecting Figure 2 allows us to formulate the following observation.

Observation 2 With y=0.6, (i) For a=0 all the poor individuals oppose the
government. Increasing a in the range of a<0.4 dramatically increases govern-
ment support among the poor. When a=0.4 more than 80% of the poor are
government supporters. (ii) A further increase of a from a=0.4 to a=0.6 induces
a dramatic reduction in government support among the poor (from 80% to 0%)
even though the poor support larger social spending. (iii) For low levels of a, tax
collection is not affected much by a, but increasing a« beyond 0.4 implies a 20%
drop of tax collection.

Observation 3 Comparing Figures 1 and 2 tells an interesting story about the
role of social interaction. For example, the support of the rich individuals when
y=0.6 is a mitror picture of the support of poor individuals when y=0.4. When
the poor are majority (Figure 1) and the government policy is a=0.4, all of the
poor oppose the government. In contrast, when the poor are minority (Figure 2),
most of the poor population supports the government at the same level of
government spending a = 0.4. Therefore, the following observation.

Whenever political opinion is determined by a social interaction process
government support of each segment of the society crucially depends on the
ratio of rich and poor in the population and not just on the policies implemented
by the government.

As Figures 1 and 2 indicate, the population dynamic process gives rise to a
“tipping point” behavior, i. e. a large change in steady state values of opposition
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as a response to a small change of the social policy. In Figure 1, for example, the
large dip in both poor and large opposition is due to the large cross-effect on the
support among the poor and modest cross-effect on the support among the rich
(both due to the fact that y is sufficiently large). Thus, the rich are massively
convinced by the poor to switch to support the government, but not vice versa.
Figure 2 illustrates this effect further: since y is sufficiently large, a large spike
happens when the poor are massively convinced by the rich to switch to
opposition, but not vice versa.

Further, Figure A1 illustrates that “ tipping point” behavior is less pro-
nounced, but is not eliminated completely in populations with no clear majority.
Indeed, there is no drastic dip or spike in this case, as the maximum of the two
corresponding cross-effects reaches its minimum at y=0.5. However, there
always exists a valuea,O<a<a; such that for a € (&, ), increasing social
spending increases opposition among the poor. Similarly, there exist
@, & <a <1 such that for a € (ay, &), increasing social spending decreases opposi-
tion among the rich.

Intuitively, this result is an extension of our initial finding that in the middle
range we always obtain convergence to the complete opposition. It turns out that
around this middle range of a the role played by social interaction is the largest: it
overturns the direct effect of social spending. In particular, around the complete
opposition, interaction forces work in the direction of more opposition, again
because the opinions are not strong enough to promote government support.

Although our model is very stylized and its predictions should not be used
in the real world policy debates, our findings suggest that the governments
facing more wealth inequality (USA and developing countries) would maximize
the total support at higher levels of social spending than the governments facing
compressed wealth distribution (Northern Europe).

4.2 The Tendency to Misreport Income n

The parameter n captures the tendency of rich individuals to misreport their
income. According to Table 2, a RY type (a rich individual who opposes the
government and did report his income correctly at period t-1) is going to
“experiment” with cheating with probability n unless he is matched with an
individual who was caught and penalized for cheating (an R? type).?°

26 On the other hand, whenever an individual who cheated without being caught is matched
with an individual who was caught for cheating in period ¢ -1, he becomes more careful and
cheats in the next period with probability 1-7.
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Having =0 implies that an individual who did not cheat is not going to
change his behavior regardless of whom he is matched with. At the same time,
an individual who cheated without being caught will continue to cheat as long
as he remains in opposition. However, this individual will eventually meet
government supporters and there is always a positive probability that he will
be convinced to become a government supporter (see Table 1). Being a govern-
ment supporter implies an honest income report. Consequently, whenever n=0
the only steady state would be when all the rich individuals report their income
correctly. The following observation is in order.

Observation 4 An increase of 1 (experimentation with tax evasion) implies
a higher opposition level for both rich and poor individuals despite the fact
that n affects only tax compliance among the rich and has no direct effect on
political opinion.

Observation 4 illustrates the interdependence between tax evasion and
government support, which is the focus of our model. The parameter n relates
only to the tax report decision. In particular, it does not affect the poor indivi-
duals directly, since they, by the assumptions of our model, must report their
income correctly. Observation 4 shows how experimentation in tax evasion by
rich individuals affects government support of the rich as well as the poor
individuals. It is the social interaction that introduces the link between the
political opinion of the poor and the rate of tax evasion among the rich.

4.3 The Auditing Probability

The direct effect of auditing is clear — a higher auditing probability reduces the
incentives for tax evasion, as there is a higher probability of being caught and
punished. Our focus in this section is on the indirect effect of the auditing prob-
ability. For this purpose, we ignore the direct effect even though we can incorporate
it into our framework.”” A higher auditing probability implies that a higher percen-
tage of individuals who misreport their income are being caught which implies the
following two effects. The first effect is that individuals who have been caught will
not cheat on their taxes in the coming period. Moreover, these individuals socially
interact with other individuals and reduce the probability that those individuals will
tax evade in the coming period. The second effect is on political opinion; people
who were caught for tax evasion remain government opposition in the next period
without even considering supporting the government.

27 As was previously discussed, we can incorporate the direct effect of p by assuming that the
tendency to misreport income, denoted by 1, is a function of the probability of monitoring p.
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In Appendix A5 (Figure A2), we present the effect of government auditing on
government support, tax collection and tax evasion. We assume for this calcula-
tion the benchmark parameters for which y=0.4 and a=0.6. The following
observation is in order.

Observation 5 (i) The levels of opposition among the poor and among the
rich are both increasing with the probability of auditing p. (ii) The effect of the
auditing probability p on total tax collection is not monotonic. At low levels of p
total tax revenues go down with p. At higher levels, as expected, tax revenues go
up with p. (iii) Tax evasion goes down with p.

Observation 5(iii) indicates that tax evasion goes down with the auditing
probability. We get this effect without assuming any direct effect of auditing on
the individuals’ decision to misreport income. The negative effect of auditing is
due to the social interaction process. Observation 5(i) claims that the level of
opposition for both rich and poor individuals increases with the auditing prob-
ability. While the effect among the rich is clear, as we assumed that individuals
who were penalized for tax evasion will tend to be government opposition, poor
individuals are not affected directly by the auditing probability. Yet our analysis
indicates that a higher p implies that more of them become government opposi-
tion. The reason for this effect is the assumed characteristic of the social inter-
action process. Poor individuals’ political support is affected by rich individuals
who they are matched with. Since the high p implies that more rich individuals
become government opposition, the social dynamics implies that such views
would be more common also among poor individuals.

Observation 5(ii) indicates that there is an interesting non-monotonicity of
total tax revenues with respect to the auditing probability. The direct effect is
that given everything else equal, a higher percentage of the rich individuals who
misreport their income are forced to pay the full tax payment. Additionally,
there is an indirect effect. At lower levels of p an increase of p triggers a large
increase of opposition level among the rich (see Figure A2b). More opposition
among the rich implies a larger number of rich individuals who consider the
option of tax evasion, which results in lower tax collection. At lower levels of p it
is this indirect effect that dominates and a higher p implies lower tax revenues.

5 Optimal Social Spending Policy

Consider now the government’s optimal social spending policy. We assume that the
government fully internalizes the social interaction process and can predict the
properties of its steady state; T (a) and s(a), where T"(a) is the percentage of tax
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potential that is collected as a function of a and s(a) is the level of government
support at the steady state as a function of a. Assume that the government does not
have an explicit political agenda and that its objective function is given by eq. [2].

We numerically solve for the optimal a as a function of y and 6. Given the
parameter y (the percentage of rich individuals in the population), we calculate
the steady state associated with each possible value of a. We then find the a that
gives the highest possible value to the government’s objective function with the
appropriate 6.

Our results indicate that for low levels of y (when the majority of the
population is poor) the optimal a does not vary much with 0 (illustrated by
Figure A4 in Appendix A5). However, when the population is (almost) equally
divided between rich and poor the optimal «a is highly sensitive to changes of y
and 6. In order to have a better understanding of these effects, let us look at the
optimal a as a function of the composition of the population y keeping 0
constant at 6=0.5.

As Figure 3 indicates, the optimal a does not change much with y whenever
y<0.42. At the same time, when the population mix of rich and poor individuals
becomes relatively balanced the optimal a becomes 0. When y goes up to 0.6 the
optimal a goes up again. Thus, Figure 5b describes a very special pattern of the
optimal social spending level which is highly sensitive to the composition of rich
and poor in the society. When 40% of the population is rich, the optimal share
of social spending is around 60%; when the population is equally divided

0.7 ; : : :
0.6}
0.5 l/’/%
0.4}
0.3}
0.2}

0.1F

Y

Figure 3: Optimal a as a function of y (with 6=0.5).
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between rich and poor, the optimal social spending becomes zero; and when the
percentage of rich individuals increases to 60%, the optimal social spending
goes up to 40%. In order to understand this result let us examine Figure Al in
Appendix 5 which describes the case of y=0.5.

From Figure Alc we can see that the overall government support is max-
imized at a=0 or a =1 while tax revenues are maximized at a =0. Thus regard-
less of the weights the government will put on its two objectives, T"(a) and s(a),
the optimal policy would be a=0. We can compare Figure 1 (y=0.4) and Figure
Al (y=0.5) and see that in Figure 1 the government support is maximized at
a=0.55 and thus for this case we would have an interior solution where the
government needs to balance its two objectives. This brings us to the following
proposition

Proposition 2: The optimal social spending is not an increasing function of the
proportion of poor individuals. In particular, in a society with a relatively similar
number of poor and rich the optimal social spending may be lower than in a
society with a majority of rich individuals or with a majority of poor individuals.

Proof: By construction as shown by Figure 3. B

Again, with all reservations stemming from the cursory nature of the model,
the results might indicate that if the governments were maximizing a combina-
tion of population support and tax revenues, the countries characterized by
substantial (USA) but not extreme (some developing countries) wealth distribu-
tion would find it optimal to put social spending to minimum.

6 Extension: Non-random Matching

The social interaction process assumed in this paper so far is characterized by
“no segregation”. Poor individuals interact with rich individuals and the prob-
ability of matching between them depends solely on the relative size of the two
groups. In this section, we introduce a segregation parameter that governs the
social interaction process. The idea of segregation is embodied in parameter
£>0: its higher value corresponds to more isolated groups of the rich and the
poor; the lower means that each type of individuals is more open to interacting
with another type. At one extreme (&= %), we have complete segregation: a rich
never discusses her political support decision with a poor and vice versa. At the
other extreme (e =1), the interaction groups are formed by random matching, so
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the own type does not affect the distribution of types that the expected partner is
characterized by. Technically, we could also have €<1, which would character-
ize “ reverse segregation” : a situation in which one prefers to interact with
another type rather than with her own type.

Formally, we introduce a couple of parameters ¢; that characterize incli-
nation of individuals of type i€ {H,L} to mingle with their own type.
Namely, a rich person meets another rich person with probability yey; she
meets a poor person with complementary probability 1-yey. A poor person
meets another poor person with probability (1-y)er; she meets a rich person
with complementary probability 1-(1-y)e;. In the population, there will be
Y2er « only rich” pairs, (1-7y)%; “ only poor” pairs, and 1-y%ey - (1-y)’e; of
mixed pairs.

We derive the population dynamics in this formulation and then apply a
consistency condition g = %, stemming from the fact that the share of
the mixed matches in the population is the same whether calculated by
multiplying the share of the rich by the probability for a rich individual to
meet a poor individual or by multiplying the share of the poor by the
probability for a poor individual to meet a rich individual,

y(1-yen)=(1-y)(1-(1-y)er).

We then define segregation parameter®® e:=¢gy € |1, % : Since we are not inter-
ested in reverse segregation, the lower bound is unity; the upper bound is
determined by nonnegativity of probability space.

The effect of segregation in our model is quite intuitive: it levels down the
social interaction effects that drive “ perverse” responses of government sup-
port to the changes in social spending. In Figure A5 in Appendix A5, the
relation between model variables and social spending is depicted for €=2.
Compared to random matching, the social interaction “ distortion” to the
monotonic relation of a and either type of o in the middle range of a is much
less pronounced. Consequently, the social interaction effect on tax collection
and tax compliance also becomes less pronounced with an increase in
segregation.

Interestingly, at benchmark parameter values and middle range of social
spending, the relation between segregation and the poor opposition is not
monotonic. For example, for a=0.6 the poor opposition first increases and
then decreases as segregation becomes stronger, as illustrated on Figure 4.
This is because despite segregation weakens interaction between the rich and

28 We could equivalently define the segregation parameter as ¢, and express everything in
terms of inclination of the poor to match with their own type.
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the poor, it strengthens opposition among the rich. At low levels of segregation
(up to about 1.7), the effect of stronger opposition of the rich dominates the
effect of less interaction with the rich. At higher levels, though, the opposite is
true, so the poor opposition starts declining to rich the level of zero in absence
of social interaction between the rich and the poor.

Our results also indicate that the level of social spending that maximizes
government objective function (as in Figure 3) at benchmark parameter values
are robust to introduction of some segregation (£<1.5), but then changes dis-
cretely to the extreme that pleases the rich. This pattern however varies with the
share of the rich in population: for y<0.3 optimal a remains at a high level for
any value of segregation parameter.
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7 Concluding Comments

Political opinion can be expressed in different ways. In some countries, people
express their support or opposition mainly on election day. In other societies,
government support or resentment may affect daily life. People strike, demon-
strate or violate different laws as a way of expressing their political opinion. This
paper focuses on tax evasion as a way of expressing opposition to a regime and
on the interdependence between political opinion and legal obedience. Tax
evasion is a convenient example as it allows us to use income level as a source
of heterogeneity among individuals that is not directly related to government
support. However, tax evasion is just one example of such interdependence —
different types of laws and regulations can be affected by political opinion and
at the same time shape them. Because political opinion and law obedience are
both typically subject to social interaction, their interesting interdependence
should be taken into account when searching for optimal government policies.

Our analysis indicates that social interaction may alter the expected effect of
government policy on public support as well as civil disobedience. A policy
targeting the poor population may have a large resonance among the rich, and
the resulting effect on government popularity and tax compliance may be
substantially different from what is expected. We show, for example, that a
decrease in social redistribution policy that should, in principle, increase gov-
ernment popularity among the rich, may actually decrease it (depending on the
level of this redistribution policy). Therefore, it is important to take into account
social interaction effects while ex ante evaluating public policy proposals.

Our contribution to the tax compliance literature is twofold. Firstly, we
theoretically model the truly dynamic relation between government support
and tax compliance using explicit social interaction rules. The literature before
has only considered comparative statics of the relation between political support
and other economy-wide characteristics, on one hand, and tax compliance,
on the other hand. Second, we provide a framework for studying complicated
dynamic effects mediated by social interaction on tax compliance and prove the
existence of a unique stable steady state for a class of models in this framework.

Our stylized model is just a small step in the direction of tracing implica-
tions of explicitly modeled of social interaction on micro (a match) level for
macro (population) level outcomes. It opens various avenues for potentially
fruitful research. One of them would be to make political economy component
of the model more explicit by introducing electoral competition. This would
allow for a closer reflection of political process in democracies within our model.
To make such extension more interesting, one would enrich the set of types
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of population by introducing political views heterogeneity and/or third (middle)
level of income. Another way to go forward would be look at continuous income
scale. While obviously technically challenging, this would ultimately open
up the opportunity to calibrate the model from observables. Yet another inter-
esting extension would be to look at the speed of convergence and other proper-
ties of opposition/disobedience dynamics rather than focussing on the stable
steady state.
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