Opting out of publicly provided services:
A majority voting result
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Introduction

@ In most countries, the government expropriates resources from the
citizens and use them to provide services at a very low price.
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Introduction

@ In most countries, the government expropriates resources from the
citizens and use them to provide services at a very low price.

@ Examples include education, public transportation, healthcare etc.

@ We analyze a model in which households are differentiated by income
and have the option of choosing between publicly provided services
and private services.
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@ An economy with large number of agents with identical preferences
over private consumption, ¢;, and the quality of services, g;. We
normalize the population size to unity.
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@ An economy with large number of agents with identical preferences
over private consumption, ¢;, and the quality of services, g;. We
normalize the population size to unity.

@ Agent i's preferences are represented by U(c;, g;) where U is
increasing, strictly quasi-concave, and twice continuously
differentiable.

@ Agent i has income y; and we assume that incomes across agents are
distributed according to the c.d.f F(.) with finite mean.

@ Government collects taxes from all individuals at a constant rate 7.
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@ N is the proportion of agents choosing publicly provided services and
7Y /N where Y is total income is therefore public expenditure per
agent.
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@ N is the proportion of agents choosing publicly provided services and
7Y /N where Y is total income is therefore public expenditure per
agent.

@ The public expenditures are converted into quality of service
according to

Q:%if7>0andN>O
Q=0 ifr=0and N=0
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@ All agents are taxed in this economy, but each agent is free to choose
between publicly provided services and private services.
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@ All agents are taxed in this economy, but each agent is free to choose
between publicly provided services and private services.

@ g; = Q for all i who choose the publicly provided services.

@ Each individual who does not choose the publicly provided service
allocates the after-tax income to consumption expenditures and
private services.

q=Q0-7)yi—¢
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@ All agents are taxed in this economy, but each agent is free to choose
between publicly provided services and private services.

@ g; = Q for all i who choose the publicly provided services.

@ Each individual who does not choose the publicly provided service
allocates the after-tax income to consumption expenditures and
private services.

q=Q0-7)yi—¢

@ No agent can choose the publicly provided services and supplement it
with some private services.
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@ Let the indirect utility of agent / with income y; who chooses to
obtain the services from public sector be denoted by V¥(r,y;, Y, N)
and V'(7,y;) denote i’s indirect utility if he chooses private services.
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@ Let the indirect utility of agent / with income y; who chooses to
obtain the services from public sector be denoted by V¥(r,y;, Y, N)
and V'(7,y;) denote i’s indirect utility if he chooses private services.

@ Agent i will choose publicly provided services over private services if
and only if V¥(7,y;, Y, N) > V'(7,yi)

@ The equilibrium fraction of agents choosing publicly provided services,
N* must solve

N =pul{i: V7, y, Y,N) > V'(1,y)} (1)

where p{.} is the probability measure associated with the distribution
function F(.).
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@ All agents in the economy vote on tax rates and the equilibrium tax
rate 7% is the one chosen by a majority of voters.
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@ All agents in the economy vote on tax rates and the equilibrium tax
rate 7% is the one chosen by a majority of voters.

@ A majority voting equilibrium is a pair {7*, N*} which satisfies
(i) given 7*, the solution to equation (1) is N* and

(ii) there does not exist another pair {7', N'} such that
a) given 7, N’ solves equation (1) and
b) 7' is preferred over T by more than half the population.
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Majority voting equilibrium

e Proposition 1. Assume that U(.) is homothetic and that
lime—<ooUc(c, €) =0 for all e > 0. Given 7 € (0,1), N € (0,1] and
Y € Ry, there exists a unique ¥ > 0 such that
ViU(r,yi, Y,N) > V"(r,y;) if and only if y; < §.
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Majority voting equilibrium

e Proposition 1. Assume that U(.) is homothetic and that
lime—<ooUc(c, €) =0 for all e > 0. Given 7 € (0,1), N € (0,1] and
Y € Ry, there exists a unique ¥ > 0 such that
ViU(r,yi, Y,N) > V"(r,y;) if and only if y; < §.

e Lemma 1. (i) For N € (0,1), y is decreasing in N. (ii) For 7 € (0,1),
¥ is increasing in 7. (iii) For 7 € (0,1), ¥ is increasing in .
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Majority voting equilibrium

@ The fraction of agents choosing publicly provided services N* solves

N=F((r,Y,N)) (2)
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Majority voting equilibrium

@ The fraction of agents choosing publicly provided services N* solves
N =F(y(r,Y,N)) (2)

e Proposition 2. For all 7 € (0,1) and Y € R, there exists a unique
N* € (0,1) which solves equation (2).
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Majority voting equilibrium

@ We now endogenize the tax rate through majority voting. The most
preferred tax rate for an individual with income y is given by

" = argmax V/(1,y)
subject to 7 € [0, 1]

where V(7,y) = max{V"¥(7,y, N(7)), V'(1,y)} and N(7) is the
solution to (1).
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Majority voting equilibrium

@ We now endogenize the tax rate through majority voting. The most
preferred tax rate for an individual with income y is given by

" = argmax V/(1,y)

subject to 7 € [0, 1]
where V(7,y) = max{V"¥(7,y, N(7)), V'(1,y)} and N(7) is the
solution to (1).

o If preferences over tax rates are not single peaked, a majority
equilibrium may not exist.
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Majority voting equilibrium
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Fig. 2 Preferences over tax rates
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Majority voting equilibrium

@ The interior maximum 7Y(y) for an individual with income y is given
by
T (y) = argmax V“(7, Y, N(T))
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Majority voting equilibrium

@ The interior maximum 7Y(y) for an individual with income y is given
by
T (y) = argmax V“(7, Y, N(T))

e Define 7, = 7%(ym) and critical tax rate, 7(y) to be the solution of

Vi(r,y) = V(7 y, N(7))

e At 7(y), an agent with income y is indifferent between public and
private services.
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Majority voting equilibrium

e Lemma 2. The critical tax rate 7(y) is non-decreasing in y.
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Majority voting equilibrium

e Lemma 2. The critical tax rate 7(y) is non-decreasing in y.

e Lemma 3. There does not exist a 7 € (T, 1] that is preferred to 7,
by more than 50% of the population.
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Majority voting equilibrium

e Lemma 2. The critical tax rate 7(y) is non-decreasing in y.

e Lemma 3. There does not exist a 7 € (T, 1] that is preferred to 7,
by more than 50% of the population.

e Lemma 4. There does not exist a 7 € [T, Tm) that is preferref to 7,
by more than 50% of the population.
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Majority voting equilibrium

o Lemma 5. Let N, be the public school enroliment evaluated at the
tax rate 7, i.e., Ny = N(7p).

(D) If V(0,ym) < V¥(Tm, Ym, Nm) then V7(0,y) < V¥(Tm,y, Npm) for

all y < ym.
(i) If V7(0,ym) > V¥(Tm, Ym, Nm) then V7(0,y) > V¥(Tm,y, Np) for

all y > yn.
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Majority voting equilibrium

o Lemma 5. Let N, be the public school enroliment evaluated at the
tax rate 7, i.e., Ny = N(7p).

(D) If V(0,ym) < V¥(Tm, Ym, Nm) then V7(0,y) < V¥(Tm,y, Npm) for

all y < ym.
(i) If V7(0,ym) > V¥(Tm, Ym, Nm) then V7(0,y) > V¥(Tm,y, Np) for

all y > yn.
e Proposition 3. If V"(0,ym) < VY(Tm, Ym, Nm), then the pair
{Tm, Nm} is a majority voting equilibrium.

(Gerhard Glomm, B. Ravikumar) Opting out and majority vote March 10, 2015 14 /18



@ Suppose agent i's preferences are represented by

1 _ —
U(ci,qi) = — O_{CI;L 7+ q,:-l 7}, 0 €(0,1)

1

, and income distribution is Dagum. That is

F(Y):{lﬂL)\y_a}_'B, a>0, >0 and A\>0
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1

u —0 —0 TY o
V(T,yi,v,N)zl_U[(l—ﬂl A+ ()

Vs D 27 1— l-0, 1l-0
() = 7 (1= 7)"7y;
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1 7Y

l-0o
Vu(Tv Vi, Y7 N) = m [(1 - T)liayil_a + (N)

Vs D 27 1— l-0, 1l-0
() = 7 (1= 7)"7y;

@ The critical income is given by
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e Equilibrium N* solves
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e Equilibrium N* solves

G )

@ The interior maximum 7Y(y) is determined according to

[ ()

T(y) = argmax
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e Equilibrium N* solves

G )

@ The interior maximum 7Y(y) is determined according to

[ ()

@ The critical tax rate of an individual with income y must solve

T(y) = argmax

Y
(1—7)N(7)

which is increasing in y

= y{2" - 1)}77
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Concluding remarks

@ We saw a model where each individual had the choice of opting out
of the publicly provided services.
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Concluding remarks

@ We saw a model where each individual had the choice of opting out
of the publicly provided services.

@ Taxes on individuals' income determine the quality of publicly
provided services.

@ Although the preferences over tax rates are not single peaked, we saw
that a majority equilibrium does exist and the decisive voter is the
agent with median income.
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