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Abstract

The current debate about social security reform has sprung a renewed interest in studying
the way risks are shared through different social security programs. There is a widespread
consensus that a fully funded, or investment based, system would result in a larger exposure
to risk by retirees. One way to reduce the risk to retirees is by a government insurance
that shifts some of the financial market performance risk to future taxpayers. We study
the conditions under which such a guarantee would be voted and sustained as a Markovian
equilibrium in an economy with income inequality within generations. If there ig a separte
choice of insurance characteristics and social security’s portfolio, there will be incentives to
distort the choice of the first in order to strategically affect the latter. This results in an
inefficient level of insurance.

1 Introduction

Introduction

The secular increase in the ratio of retirees to employees has pushed up the cost of maintaining
pay-as-you-go programs in industrial countries. In the US the cost of providing promised benefits
is expected to rise from about 12 percent of covered payroll earnings now to more than 17
percent by 2030. This has lead to a debate on the need to reform social security, either by
cutting benefits, increasing contributions or improving the rate of return of contributions, now
estimated at around 2 percent a year in the US.

Although the US social security system is essentially a pay-as-you-go program in which each

years tax receipts are used to pay the benefits of concurrent retirees, there is also a trust fund
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that is invested in government bonds. The rate of return of these bonds affects the amount
that is available to pay annual benefits and therefore affects the overall rate of return that
participants receive on the taxes that they pay. A way of increasing the rate of return of social
security would be to have some prefunding of benefits. This requires that a part of contributions
be invested in capital accumulation.

In thinking the practical aspects of social security reform, the prefunding solution requires
the transition generation to ”pay twice”, since they have to pay taxes to cover benefits of existing
retirees and to provide savings for their own retirement. Although it has been argued that these
transitional costs are not very large, making the transition politically feasible, this does not imply
that such a policy is desirable. There are three issues that have to be considered to determine
whether a switch to a fully-funded program is desirable: administrative costs, distributional
effects, and exposure to market risks.

If part or all of future social security benefits are converted from an explicit defined-benefit
plan to some form of defined-contribution system based on individual investment accounts,
future retirees will experience the risk of fluctuations in asset prices. It is not optimal to
have a generation to bear all this risk, and Shiller (1999) considers the interaction between
intergenerational, intragenerational, and international risk sharing, and how the government
should design social security to promote risk sharing. The extent of retirees exposure to asset
market risk can be reduced by using a mixed system with both defined-contribution and defined-
benefit parts. Another way of reducing this risk exposure is to provide a contingenf pay-as-you-go
benefit that varies inversely with the performance of social security portfolios. Such a proposal
for a government guarantee on minimum benefits has been advocated by Feldstein, Ranguelova,
and Sandwick (2000).

We will abstract from considerations about the transition from a pay-as-you-go to a fully-
funded system, and will take as given the existence of a defined-benefit program. We want
to study whether the presence of income heterogeneity might lead to conflicts of interest in the
design of a government guarantee on minimum benefits. If the choice of insurance characteristics
is done after the choice of tax rates, and if the identity of both decision makers is different, then
the latter one has an incentive to distort the choice of tax rates to influence the insurance
characteristics chosen by the former. This creates an inefficiency resulting in a higher level of
taxes voted in equilibrium.

To have a tractable model, we make some simplifying assumptions. The most controversial
would be that although we want to study government guarantees in a fully-funded social security
system, we will have no public program of capital accumulation. The rationale for this is the
well know result that the implementation of a fully-funded social security program has no effects
on capital accumulation, as savers react reducing their private savings leaving the overall level of
savings constant. Of course this is no longer true if social security is redistributive, or if there are
government guarantees to the return on social security savings, but not on private savings. But

in this last case, it is straight forward to see that savers will find it optimal to reduce as much




as possible their exposure to risk in their private savings, and have the social security portfolio
to be a risky one (even with a full exposure to market risk). To avoid this corner solution in
social security porfolio choice, we will simply assume that social security provides a contingent
pay-as-you-go benefit that insures a minimum return on private savings. In this first draft we
will assume that there is a unique risky asset that can be used for savings. Later we will refine
our analysis introducing a riskless asset.

We find general conditions to have a median voter result in both the choice of tax rates,
and the choice of insurance characteristics. We concentrate on the case of a redistributive
social security program, as we think this is a defining characteristics of these programs. An
important result that we get is that the contingent pay-as-you-go system is sustained in a
political vote without the threat of the collapse of the system if any generation fails to maintain
it. Traditionally two explanations have been advanced for the persistence of social security
systems in the world. Hansson and Stuart (1989) and Tabellini (1991) are among the works
that look at some form of altruism between generations as the driving force behind the political
support of social security. Later, Cooley and Soares (1999), and Rangel (2000) among others,
see the threat of system collapse as the mechanism that helps supporting a pay-as-you-go system
as an equilibrium in a game between generations. In our model it is the strategic incentive to
increase tax rates and affect the choice of insurance characteristics that results in a positive tax
rate chosen in equilibrium. In the absence of income heterogeneity, there is no gain to distort
tax rates, and the only equilibrium is one with no social security.

The next section presents a model of the economy, describing the determinants of tax, and
insurance characteristics choices, and savings decisions. Section 3 looks at the steady state
equilibrium with a positive tax rate. Section 4 reports on the results of numerical simulations,

section 5 concludes and a mathematical appendix follows.

2 Distorted Portfolio Choice

We consider an economy with a continuum of households in each generation and population
growth rate v—1 > 0. Households are two period lived and indexed by their labor productivity, n,
which is positive and bounded. ¢(n) denotes the time invariant density of n. Young households
in period % inelastically supply labor at a fixed wage w per efficiency unit. Their labor income,
nw, is then taxed at rate 7;. Households are also endowed with another source of income, e,
that is not taxed and is independent of labor productivity. (We introduce this untaxed form of
income as a simple device to allow for progressive taxation.) Disposable income, e+ nw(1 — 1),
is either consumed, cf;, or saved, af. Consumption of old households, ¢f,,, consists of the
random gross return on their savings, a}’R;y1 (R+1 denotes the random gross rate of return

on private savings between period ¢ and ¢ 4 1), plus a state contingent benefit, b, ;. A young




household of type n who is born in period ¢ chooses savings such that,

max u(e + mw(l —7) — af) + BB, [u(a} Rugs + b)) (1)

t

taking as given the tax rate 7 and benefits b. The households’ felicity function wu(-) satisfies the
Inada conditions; # denotes the subjective time discount factor.

Social Security balances its budget period by period, but not necessarily state by state. It
can provide such aggregate insurance by accessing an international reinsurance market (to which
individual households are assumed to have no access) at actuarially fair terms. In particular,
the government’s insurance contract with the outside financiers swaps the deterministic tax
collections from the young against state contingent (depending on the ralization of R) payments
to the old:

/ b f(R;) dndRy = I// 7 nw dn , Vi (2)
RiJn n

with f(.) denoting the p.d.f. of R;. Note that this insurance scheme partially resembles a
state contingent pay-as-you-go social security system in that tax collections from the young are
immediately distributed among the old. The difference from a pay-as-you-go system is that
the presence of outside insurers removes the state by state identity between contributions and
benefits.

Decisions are taken sequentially. First all generations alive vote on the tax rate. Then the
characteristics of aggregate insurance are chosen. Finally, given the tax rate, and expected
benefit payments, the savings decisions are taken. We solve for the equilibrium by backward

induction. The optimal savings decision of a household is characterized by the Euler equation

W (cf) > BBy [w(Sh 1) B (3)

(with equality if the restriction on short-selling is not binding.)

2.1 The choice of insurance characteristics

We will consider a general environment in which Social Security chooses a unique insurance
portfolio for all young savers in the economy. The choice of this portfolio is the result of a
decision process that results in its characteristic being those of a median saver. We present now
two examples of institutional arrangements for Social Security that have this result.

Social Security could be centralized provided through a trust fund working under public
management. The trust fund manager could provide different insurance portfolios to suit the
needs of different groups of consumers. But transaction costs and asymmetric information will
most likely deter her from providing tailor-made insurance to individual characteristics. We
will consider the case that a single portfolio is used to insure everybody’s savings. Then, if the
fund manager selection is through a political process, we will expect her to choose the portfolio
preferred by a majority of young savers (under the assumption that the old are not interested in

this choice since it will only be having effects on the allocation of resources in the future, when
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they are no longer around). We show in the appendix that if social security is redistributive,
i.e. if b, is the same for all n, then if savers are risk averse, a median voter result follows and
the insurance characteristic of social security are those preferred by him.

Under a decentralized institutional arrangement for social security, private fund managers
compete to attract savers’ contributions. In general, a variety of funds will be offered to attract
different types of savers. As before, transaction costs and problems of asymmetric information
will make it impossible to provide tailor-made insurance. But in general competition will result
in a variety of funds offered, as funds’ managers try to differentiate their products in order to
gain some market power. Nevertheless we can still find an outcome with a single insurance
portiolio if regulations distort the choice of trust funds’ managers. An example of this, would
be the case of two fund managers competing to get workers contributions and subject to the
restriction that they can offer a unique contract to all their customers. Then they will try to
satisfy the needs of a majority of savers. If fund’s fees are proportional to the value of the funds
they manage, and given that there is income heterogeneity, they will put more weight to the
insurance needs of the wealthiest. As a result the chosen portfolio will be the preferred one by
the median wealth saver, the young saver given by the value of n" such that the cumulative
wealth of those with n < n" is the same as the cumulative wealth of those with n > n".

We restrict the state contingent payments to the old to be of the form b} = b(n) max[I; —
0:Ry,0]. To the extent that b(-) varies with n, old age benefits increase with individual contri-
butions. Moreover, benefits are paid only if the return on savings is lower than the threshold
return R, = I, /6:. Below this threshold benefits are decreasing in R; (for 8; > 0). The char-
acteristics of the insurance scheme, [, and 6, are chosen period by period as described above.
The redistributive characteristics of the benefit formula, b(n), are assumed to be given and are
thus exogenous to our model. The idea of a government guarantee on minimum benefits has
been advocated among others by Feldstein, Ranguelova, and Sandwick (2000). The idea has
shown up in other countries with fully-funded social security programs. In Argentina there was
a recent debate to replace a non-contingent pay-as-you-go benefit provided to all retirees for a
contingent benefit that would provide a minimum retirement level.

Let n = [, n dn and normalize [, b(n) dn to fi. Social Security’s budget constraint then
reads

/I.{ max[l; — 6.R;,0] f(R:) dRy =7 w v, Vi (4)
t

In period £, before the young choose their individual savings, decisions about the insurance
scheme to be applicable in period ¢+ 1 are made. For that decision, young savers form expecta-
tions on the tax rate in the coming period and thus on the expected value of benefit payments.
(Below, we will discuss how tax rates are set and whether state contingent intergenerational
benefits are sustainable.). Social Security trust fund managers choose the insurance character-
istics in order to maximize (1) for the median saver, subject to the above budget constraint and

taking into consideration how the choice of insurance characteristics affect agent n® optimal
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savings. Formally, fund managers solve

max ule +n"w(l — 1) — a’) + BE; [u(al Rer1 + b(n™)Qes1)] (5)
Tip1,0i41
st (4),

Ty, Tiyq Given,

Q1 = max(li g — 01 Rep1,0).

Denoting the multiplier on (4) by —AS we find the following first order conditions with respect
to 9t+1 and It+1:

It41/041 w Lig1 /041
/ w(chq1) B(n”) Repr f(Ret1) dRer = A / Reiq f(Renr) dBRpya,

—00 —0o

Tet1 /041 w » Iiy1 /041
/ w(cyey1) B(n”) f(Rip1) dRyp1 = )\[ f(Riy1) dRyyq.

—0 —00
Hliminating the multiplier we see that fund managers choose the insurance characteristics such

as to equalize agent n"'’s marginal rate of substitution with the marginal rate of transformation:

JE Oyt (c, ) b(n™) Repr f(Repr) dRen _ SR Ry f(Rera) dRig
Teilbert (e, 1) () f(Rer1) dRepr JE et f(Reyr) dRyp

—CcQ

(6)

As shown in the Appendix the previous conditions imply that n'™’s second period consumption
is constant over the range of returns to savings for which insurance is paid. The insurance

characteristics thus satisfy

Bn = (7)
t+1 — b(nfw) )
It+1b(nw)/(1;‘u
/_ [Ley1 — a3’ [b(n™)Rs1] f(Rey1) dRyy1 = 7 w v (8)

Equations (7) and (8) (implicitly) define functions 8;11(ay’,b(n")) and Iy1(af’, b(n®); 78 wr);
they thus implicitly define QY ; = max[l; 1 (af’, b(n"™); 7£ wr) — Oi1 (af,b(n™)) Reyq,0].

2.2 The choice of tax rates

In period ¢, before the young choose their individual savings and before fund managers choose
the insurance characteristics, a decision on the tax rate to be levied on labor income in period ¢
is taken by majority vote. Taxes are restricted to be weakly positive. Clearly, old voters favor
as high a tax rate as possible. For young voters, increasing the tax rate has a negative effect
on their available income. This affects sé.vings decision, in particular it affects the median saver
choice, and thus the common hedging ratio . Thus it might be possible that the median voter
deciding on the tax rate might find it profitable to choose a positive tax rate if the benefit of a
better hedge to her risk exposure outweighs the cost in terms of foregone income.

In the appendix we show that if social security is redistributive and if preferences are char-

acterized by non-increasing absolute risk aversion and non-decreasing relative risk aversion,
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preferred tax rates are decreasing with income for n < n*. Under the same conditions on pref-
erences, young savers with n < n" would prefer a negative tax rate. Thus we have that under
fairly general conditions a median voter result follows for the choice of tax rate. Denote by v
the young household with productivity n” who represents this median voter,

1+u/0nw¢(n) dnzufnmgb(n) dn.

v

The median voter chooses 7; in order to maximize (1) for n = n? subject to (7), (8) and subject

to given (expectations about) 7¢4;. Formally, v solves

max  u(e+nw(l —7) — af) + BT [u(ad Ress + b)) (9)
s.t. Te+1 glven,
Tt 2 0.

Denoting the (non negative) multiplier on the non-negativity constraint for 74 by u we find the
following first order conditions with respect to 7
o0 7 Oay

= (). 10
aag‘u aTt + lu'7 "J;Tt ( )

U’(Cif,t)nvw = BE; U’(Cg,tﬂ) b(n")

If young households were homogeneous the median voter and fund managers would have
the same objectives and would face the same constraints, thus Qf,; = Q}, ;. By an envelope
condition, (10) would thus reduce to 7+ = 0. With heterogeneous young households, however,
and with n" # n" the median voter’s first order condition with respect to the current tax rate
is distorted by the incentive to strategically affect n"’s savings. The median voter may gain
from distorting n*’s savings because a change in a}’ translates into a change of 611 and I3
and thus €, ;. The median voter might therefore choose to implement a positive tax rate if the
direct cost is compensated by the expected utility gain due to the induced change in insurance
characteristics.

3 Intergenerational Equilibrium

Up to this point we have discussed the static choice of 7, and 0y, I;1 forming expectations
on the level of resources available for insurance as given. In a dynamic equilibrium, today’s
expectations of future tax rates coincide with the actual choices taken in the future. We thus
have to verify the existence of equilibria in which expected and actual tax rate choices are
identical. We will concentrate on steady state equilibrium.

The literature on the sustainability of social security generally rationalizes the existence of
positive intergenerational transfers by a trigger strategy argument. Examples are Cooley and
Soares (1995), Rangel (1999), Boldrin and Rustichini (1999). A fundamental ingredient of such
trigger strategy equilibria is a “reputational” state variable that links current voting decisions to

the choices of future generations. Absent this reputational intergenerational link most models
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of social security would predict each generation to implement as low a tax rate as possible. In
our model, conventional trigger strategies would also work. We restrict ourselves to Markovian
equilibria, were we mean an equilibrium in which the decisions of agents depend only on the
current state of the economy and not on its history.

It is clear from the outset that repeated choices of zero taxes constitute an intergenerational
equilibrium. Subject to the expectation that 71 = 0 and thus b}, ; = 0 there is no benefit from
strategically affecting n"’s saving decision and the median voter in period ¢ will thus choose
7, = 0 herself. More interestingly, however, an intergenerational Markovian equilibrium with
strictly positive tax rates is implementable in our economy.

Let’s take a look at the FOC for tax choice of the median saver for the case that future tax

rates are zero.
! w ' do ! w
—u'(e1)n"w + BE |u'(c2)by (E(R|1) — R)lE = —u (e)n"w < 0

were we used the fact that 1 is an empty set if future tax rates are zero. If follows that there
is a neighborhood around 7¢ = 0 for which the choice by median voter is to have zero taxes
today. As the future tax rate increases further, the present tax rate chosen by median voter also
dr 1
dre >

over some range of future tax rates. A sufficient condition for the existence of an equilibrium is

increases. A necessary condition for an equilibrium with positive tax rates is to have

to have that for some 7 < 1 there is full taxation of income today, i.e. 7 = 1. Obviously this
will not be the case if all sources of income are taxable, i.e. if e = 0.

From the analysis of the existence of a median voter result we know that the more uneven the
distribution of income, the higher the tax rate chosen. Also, we can see under what conditions
an increase in e leads to an increase in the chosen 7 for a given expected future tax rate. This
analysis is done in the appendix and we find that in particular this is the case when preferences
are characterized by constant relative risk aversion. We use this results to study the determinants

of equilibrium in numerical simulations.

4 Simulations

We want to verify the existence of an equilibrium with positive tax rates. From the previous
analysis we know that in an economy where Social Security is redistributive, there is income
inequality, and taxation is progressive, such an equilibrium can arise if preferences are of the
CRRA type. Thus the parameters that will determine the equilibrium tax rate are the coefficient
of relative risk aversion, v, the relative taxable income between the median tax voter and the
median saver, -;;‘—I,, the ratio between taxable income and non-taxable income, <. We will use
both a lognormal distribution with parameters p and o, and a uniform distribution for B. We

report results for one of these simulations.




5 Conclusions

We show that the introduction of a government guarantee on minimum benefits can result in
an excessive level of insurance voted in equilibrium. If the choice of tax rates precedes the
choice of insurance characteristics, the vote on the first one will reflect the desire to strategically
affect the second choice. This result is obtained when social security is redistributive and when
there is heterogeneity in labor productivity. Preference must reflect non-increasing absolute risk
aversion and non-decreasing relative risk aversion, and the coeflicient of relative risk aversion
must be larger than one.

Since we are abstracting from reputational considerations to sustain social security, in the
absence of income heterogeneity the only equilibrium is one with zero tax rates. Thus we have
found a new possible explanation for the persistence of social security programs. A positive tax
rate to pay benefits of concurrent retirees is chosen because it strategically affects the savings of
the decisive median saver and thus the hedging characteristics of social security insurance. The
same logic extends to a simpler scenario of a closed economy with capital accumulation and a
riskless technology. When voting for tax rates, the median voter knows that it affects capital
accumulation and therefore the rate of return on its savings and the wage of future generations.
If the effect on the interest rates outweighs the effect on future wages and on current income,
then she might find it profitable to vote for a positive tax rate (Gonzalez-Eiras and Niepelt
2002).
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7 Appendix

7.1 Median saver’s consumption

Let’s rewrite the condition characterizing the choice of insurance characteristics that we derived
maximizing the expected utility of the median saver.

Te g1 Tip1
Tiy1 i1 U341 1w
7 J=o! Bi1 f(Bey1) dRey1 J2o8 w/(cByy1) f(Be1) dRpys
! (cYyy1) Rep1 f(Rep1) dRpyy = —= = = Ll
O f(Rip1) dRia |
(11
Iip1
dividing both terms by ['% f(Ryy1) dRyy1 we can rewrite the integrals as conditional expec-
tations.
Iy Ii )
Elu'(c3i11) Rewa|R < m] = E[Ri11|R < FH]E[U’(C%HHR £ *HE] (12)

The only way for (12) to be satisfied is to have second period consumption smoothed for low
realizations of the shock, i.e. for B < gzﬁ To see this we can rewrite the left hand side of (12) as
the conditional covariance between marginal utility of second period consumption and the rate
of return R, plus the product of the conditional expectations of these random variables. But
this last product is exactly what we have in the right hand side of (12). Thus the conditional
covariance between u'(cy,, 1) and R has to be zero, and given that ¢¥,,, is linear in R and u(.)
is concave, the only possibility for this is to have u’(ciz",t 1) constant over the range of rates of
return R < é:ﬁ.

It is straightforward to find that the hedging ratio will be given by (7) and through the
budget constraint, the expected level of insurance I; 7 is given by (8).

7.2 Conditions for a median voter over insurance characteristics

Young savers will vote on the hedging coefficient 6 and on the level of insurance I, both related
by the budget constraint of Social Security. Thus we can think that the choice is one dimensional
and look for conditions to have single-peakedness in preferences over this choice. The problem
that voters face is

max ule + nw(l — 1) — a}) + BE: [u(al Rip1 + b))
Lo

Thus the problem is that of a saver that chooses at the same time his level of savings, and the
hedging of Social Security. Therefore the FOC will call for perfect hedging of low realizations of
the shock and the choice of 8 by saver n is given by

n _ a(n)
0" ==

11




For single-peakedness, it must be the case that ‘—if% >0, ie.,

da(n) a(n)
AR _ A dn >
dn by, 2zl

For the special case of a redistributive Social Security, i.e. b, constant across n, this reduces to
the condition that savings increase with income. From FOC for individual saving decision we

get that

da _ u” (er)w(l — 1) >0
dn ~ u"(c1) + BE [u"(co) R(E(R|1)1 + RI)]

thus for a redistributive Social Security condition, for general concave preferences we get a

median voter result for the choice of insurance characteristics.

7.3 Conditions for a median voter over tax rates

Let v(7,0,n) = maz,,u(c1) + SE[u(cz)] be the indirect utility function of a young voter with
productivity n. To prove that preferences over tax rates are single peaked we have to proceed in
two steps. First let’s note that for the median saver, the one with n = n", it must be the case that
ﬁ—g = 0 because that was one of the FOC characterizing the choice of insurance characteristics.
Therefore we have to consider if the Spence-Mirrlees condition is satisfied separately for young
agents with n < n% and n > n%. We know that voter’s preferences over feasible tax shedules,
v(1,0(7),n) are single crossing in (7,n) if voter’s marginal rates of substitution between # and

T are increasing in n. This marginal rate of substitution, which we call A(n) is given by,

—

A(n) =

Vg
Using the envelope theorem we can calculate this derivatives obtaining,

@
dr

= —u/(eg)nw

Y — B[ (c2)bu(B(RINS) — B)INS]

were first and second period consumption should be the optimal choices for consumer n and
where IN S is an indicator for the states of nature for which insurance payments are positive.

We thus obtain the following expression for the marginal rate of substitution,

u' (¢ )nw
BE[u' (c2)bn(E(R|INS) — R)INS]

Using the FOC for the consumer’s consumption savings decision we can rewrite this as,

An) = n Efu/(c2) Rlw
by, E[u/ (co)(E(R|INS) — R)INS]

A(n) =

We now have to determine under what conditions this marginal rate of substitution will be

: : : p . . . dA(n
increasing in n for n < n". Let’s write an expression for A(ln) Jdn—l.

12




1 dA(n) budg, | Blu"(c)R%Y2]  E[u’(co)((B(RIINS) — R)INS)%2]
A(n) dn  n dn E[u'(c2)R]  E[u'(cy)((BE(R|INS) — R)INS)]

We can rewrite the second derivative of the utility function using the definition of the coefficient

..
of relative risk aversion, Rp(c) = %{%}E

1 dA(n) bedft  El(e)REE2d]  Blu(o) (B(R|INS) — R)INS)Eala) da)

A(n) dn ~ n dn E[u(c2)R] Eu'(e2)((E(R|INS) — R)INS)]

Replacing in the numerators of the last two terms the expectation of two random variables as

the covariance between them plus the product of their expectations we get the simple expression,

I difn) &, d;;+ (RR(CQ)dE_ (E(R|INS) — R)INS R

A(n) dn  n dn e dn)’“’(@){g[w(@)(( E(R|INS) — R)INS)] E[u’(cz)R]})

The first term must be non-negative, therefore we have to see under what conditions the co-
variance term is positive. To do this we have to see the behavior of both random variables as
R increases. We have to distinguish the intervals for which the insurance payments are positive

and zero. Doing this we get that the second term, u'(cg){ E[u,(ig((ﬂf(ﬁﬁ}; S)E‘X)‘i NS E[u,&) A}

i8 increasing in R when the insurance is positive, i.e. when R < é. For R > é this term will be
negative, and increasing in R iff the coefficient of relative risk aversion is larger than 1.

For the covariance to be positive we need that 3‘3‘}2521% be increasing in R. For R > {; we
have that

iy
codn adn

thus for the case of R > 1 it must be the case that preferences are characterized by non-

decreasing relative risk aversion. Finally, for R < % we have

de; da dby,
2 = (— 9—)1? I
dn dn dn

for this term to be positive and increasing in R we need that g—f; - 9%1& > 0. This is a strong
assumption, and together with preferences characterized by non-increasing absolute risk aversion
guarantee that the covariance term be non-negative. In summary the conditions required are

non-decreasing relative risk aversion, non-increasing absolute risk aversion, Rg > 1, and

Recalling the condition for a median voter result in the choice of insurance characteristics,
we see that those conditions implied that for n < n% ﬂbgl < . This requirement is thus stronger
than the condition for a median voter result in choice of insurance characteristics. If we consider
the particular case of a redistributive Social Security, i.e. the case of b, constant across the

population, this last requirement reduces to
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dn

Although it seems as we can directly apply the result from the median voter result on insurance

>0

characteristics, it is not the same condition. The change in savings with income before was under
the assumption that the hedging coefficient changed with income in a way that consumption
was always smoothed for low values of R. Now we have to consider that 0 is unchanged as we
increase income. The result we get from saving’s FOC is

da uw'(e)w(l —7)

dn ~ Wie) + PE e B

Thus with redistributive Social Security we get a median voter result for tax choice if preferences

are characterize by non-decreasing relative risk aversion, non-increasing absolute risk aversion,
and Rp > 1.

7.4 Conditions for chosen tax rates to be increasing in non-taxable income

The analysis parallels that of the previous subsection. We look at the same Spence-Mirrlees
condition, but now we want to see under what conditions an increase in the parameter e reduces
the marginal rate of substitution between taxes and the hedging coefficient. A reduction will
imply that for higher non-taxable income the median voter is going to favor a higher tax rate.
nw Elu'(c2)R]

by, E[u'(c2)(E(R|INS) — R)INS]

Ale) =

1 dA(e)  E[u"(c))R%2] E[u"(co) (E(RIINS) — R)INS)%2]

A(e) de ~  E[u/(e2)R] Efu'(c2)((E(R|INS) — R)INS)]
| dM(e) Blu(c)REE ] Bl (o) (B(RIINS) — R)INS)Rele) de
Ale) de ~  E[u/(e)R] B E[u'(c2)((E(R|INS) — R)INS)|
1 dA(e) Ry(c2) dey (E(R|INS) — R)INS R

i@ de s O G (BRINS) - RINS) B i)

For the covariance to be negative we need that %c—zl%} be non-increasing in R. For R > % we
have that
1 de 1da
b M S
co de ade
thus for the case of Rr > 1 it must be the case that preferences are characterized by non-

increasing relative risk aversion. Finally, for R < % we have

des da df dl
— =(——b,— )R+ b,—
de (de ﬂde) W " de

for this term to be decreasing in R we need that %ff — bn—gg < 0.
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