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Executive Summary
Governments are known for procrastinating when it comes to resolving painful
policy problems. Whatever the political motives for waiting to decide, procrastination distorts economic decisions relative to what would arise with early policy
resolution. In so doing, it engenders excess burden. This paper posits, calibrates,
and simulates a life cycle model with earnings, life span, investment return, and
future policy uncertainty. It then measures the excess burden from delayed resolution of policy uncertainty. The first uncertain policy we consider concerns the
level of future Social Security benefits. Specifically, we examine how an agent
would respond to learning in advance whether she will experience a major Social
Security benefit cut starting at age 65. We show that having to wait to learn materially affects consumption, saving, labor supply, and portfolio decisions. It also
reduces welfare. Indeed, we show that the excess burden of government indecision can, in this instance, range as high as 0.6% of the agent’s economic resources.
This is a significant distortion in and of itself. It is also significant when compared
to other distortions measured in the literature. The second uncertain policy we
consider concerns marginal tax rates. We obtain similar results once we adjust
for the impact of tax rates on income.

I.

Introduction

Virtually all US policy makers, budget analysts, and academic experts
agree that the United States faces a very serious, if not a grave, longterm fiscal problem. Yet few policy makers want to be the bearer of
bad news and say how or when they would fix it. Delaying the resolution of fiscal imbalances comes at two costs. First, it leaves a larger bill
for a smaller number of people to pay. Second, and of primary interest
here, it perpetuates uncertainty, leading economic agents to make saving, investment, labor supply, and other decisions that are suboptimal
from an ex post perspective. Take, as an example, the prospect facing
the baby boomers of having their Social Security retirement benefits cut.
B 2012 by the National Bureau of Economic Research. All rights reserved.
978-0-226-92344-4/2012/2012-0005$10.00
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The likelihood of this outcome may be leading them to save more, work
more, and invest in safer assets than would otherwise be true.
Whatever are the political gains to government indecision and whatever are the decisions being deferred, it is clear that delays in policy
making distort economic choices and, as such, engender excess burden.
This paper provides some sense of the magnitude of this excess burden.
Specifically, we posit, calibrate, and simulate a realistic life cycle model
featuring optimal consumption, portfolio choice, and labor supply
decisions in the face of uncertainty in earnings, life span, investment
returns, and government policy. We then measure the welfare gain of
early resolution of policy uncertainty. The size of this gain is also the
size of the excess burden associated with delayed policy resolution.
Our life cycle model builds on the literature. As in Cocco, Gomes,
and Maenhout (2005), it includes investment in risky stocks and safe
bonds. As in Gomes and Michaelides (2005), it incorporates housing
as well as age-related expenditures. And, as in Gomes, Kotlikoff, and
Viceira (2008), it incorporates (as an extension) variable labor supply.
Our model is by necessity stylized. However, our goal is not to arrive
at a precise understanding of the magnitude of US economic inefficiency
arising from policy indecision. Doing so would require considering all
policies that might be changed in the future as well as the impact of policy
uncertainty on all types of American households. Our goal is simply to
understand whether policy indecision could generate a reasonably large
excess burden for typical middle-class households.
The main indecision we consider involves the level of future Social
Security benefits. Specifically, we examine how agents respond to learning prior to age 65 whether or not they will experience a major Social
Security benefit cut starting at age 65. We show that having to wait to
learn materially affects behavior. Most important, it reduces welfare. Indeed, the excess burden of government indecision, in this instance, can
exceed more than 0.5% of agents’ resources. Note that we are comparing two scenarios with the same expected Social Security income and
the same ex ante uncertainty. Hence, this welfare loss stems from neither changes in agents’ expected incomes nor income risks. Rather it
comes exclusively from delay in resolving policy uncertainty, that is,
from government’s indecision. Excess burdens in the range of 0.5% of
resources, measured as the prereform certainty-equivalent level of consumption, are significant in and of themselves.1 They are also significant in comparison to other distortions measured in the public finance
literature such as those arising from maintaining an inefficient tax structure (see Auerbach and Kotlikoff 1987).

This content downloaded from 198.71.7.231 on Mon, 21 Jul 2014 08:53:29 AM
All use subject to JSTOR Terms and Conditions

Excess Burden of Government Indecision

127

We also consider delays in determining/announcing future tax rate
changes. Scaled appropriately, the quantitative findings here are similar
to those with respect to Social Security benefit indecision. So too are the
welfare costs of joint indecision over benefits and taxes. Each of our calculated indecision costs is highly sensitive to the degree of risk aversion, the number of years of indecision, and the size and probability
of policy changes.
Our study appears to be the first to identify and measure the cost of
this form of government risk spreading. Previous work has examined
the impact on consumption and saving of early resolution of uncertainty
(e.g., Blundell and Stoker 1999; Eeckhoudt, Gollier, and Treich 2001).
Blundell and Stoker point out that consumption growth will be faster
when young if earnings uncertainty occurs primarily when young rather
than when old. And Eeckhoudt et al. examine how earlier resolution of
uncertainty affects the current level of consumption. But neither study
examines how delay in government decision making affects levels of expected utility in a multiperiod, realistically parameterized model. Pastor
and Veronesi (2011) study the impact of uncertainty about government
decisions, regarding both their implementation and their impact on the
economy, on asset prices. Croce, Nguyen, and Schmid (2011) show that
this form of uncertainty can generate nontrivial risk premia in the economy. Luttmer and Samwick (2011) document survey evidence that
households expect significant cuts in future Social Security benefits but
with considerable uncertainty and estimate a willingness to forgo 4%–6%
of promised benefits in order to remove the political uncertainty associated with future benefits. Judd (1989), Chari, Christiano, and Kehoe
(1994), Diamond (1997), Bohn (1998), Auerbach and Hassett (2002),
and others study the manner in which governments should optimally
spread risk across generations. But this is different from our question,
which is not how to spread risk, but when to resolve it.
Before proceeding, we reference several issues omitted from our analysis. To our minds, these issues are not germane to our specific focus,
namely, the distortion arising from the delay in making and announcing
policy decisions. The first such issue involves the political process leading to indecision. There are, no doubt, many different explanations for
why politicians do not make timely decisions, just as there are many explanations for why politicians fail to enact the least distortionary set of
taxes.2 But our focus is not on the reasons for indecision, but rather on
its costs. Any specific model of why governments delay making decisions would pose two questions, namely, why we chose that particular
formation and why the political process we considered would ever
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change its behavior. If government policy cannot be changed, there is no
scope for efficiency gains and, thus, no excess burden to be calculated. This
is no less true of standard analyses of excess burden, such as the burden of
distortionary taxation. As scores of excess burden studies confirm, modeling government decision making is not a prerequisite to measuring the
excess burden of distortionary taxation. Indeed, precise modeling of the
politics leading to a particular configuration of distortionary taxes presumes away the ability to eliminate distortions using alternative taxes.
The second issue is that policy changes, no matter when announced,
may affect more than one generation as the government proceeds to
satisfy its intertemporal budget. For example, cutting baby boomers’
future Social Security benefits might be associated with lowering the
payroll taxes of generations born in the future, say after 2030. While this
is true, the timing of when the boomers’ benefit cuts are determined and
announced is a distinct question that can be analyzed separately from the
question of who else will be affected by such cuts. Moreover, the government’s decision to announce sooner rather than later how it will treat a
given generation need not affect the timing of policy announcements
made to other generations. For example, the government’s decision
whether to tell boomers in 2007 or in 2015 about benefit cuts that will occur in 2020 will not affect the uncertainty about this policy experienced
by generations born after 2020 since the policy will be resolved by the
time they are born.
A third issue is whether we need to consider how policy indecision
affects aggregate capital formation and the evolution of wage and interest
rates. The answer is no. Any proper excess burden calculation requires that
one fully compensate all agents for all first-order income/incidence effects,
including those arising from general equilibrium factor price changes.
Were we to specify a general equilibrium model, we would have to introduce a compensation policy to undo all the general equilibrium incidence
in order to measure excess burden.3
Our paper proceeds as follows. Section II uses a very simple model to
show how government indecision reduces welfare. Sections III and IV
introduce and calibrate our life cycle model assuming, initially, fixed
labor supply. Section V shows how saving and investment are affected
by delay in retirement policy resolution and reports the excess burden
arising from waiting to resolve this uncertainty. Section VI repeats these
analyses except it assumes that uncertainty involves future tax rates
rather than retirement benefit levels. Section VII jointly considers uncertainty about future retirement income and tax rates and calibrates the
benefits of joint early resolution of these uncertainties. Section VIII adds
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variable labor supply, showing that this addition makes no significant
difference to the results. Finally, Section IX presents a summary and
conclusions.
II.

Understanding the Welfare Costs of Policy Delay

Consider an agent who lives between time 0 and time T and has initial
assets A0 and preferences described by a power utility function of instantaneous consumption. There is one riskless investment instrument.
The agent’s time preference rate and riskless rate of return are both
zero. There are no borrowing constraints. The agent learns at time L ≤ T
whether she gets high or low benefits, B, per period in retirement. The
receipt of these benefits begins at time R.
We solve this model via backward recursion starting from the point
where the agent learns the size of her future benefits. Let AL be assets
accumulated by the agent at the time of the announcement of future
benefits. Since there is no uncertainty about future benefits after L
and the time preference and interest rates are equal, the agent’s consumption is constant between times L and T. Wealth is simply assets
plus the present value of retirement benefits, AL þ BðT  RÞ.
Therefore, optimal consumption is given by
AL þ BðT  RÞ ¼ CðT  LÞ

ð1Þ

when retirement benefits B ¼ B and
AL þ BðT  RÞ ¼ CðT  LÞ

ð2Þ

when retirement benefits B ¼ B.
We now solve for C, optimal consumption before time L. Given our
assumptions about the interest rate and the time preference rate, the
agent will choose a constant level of consumption C prior to learning
the outcome of B. The agent sets C to maximize expected utility at time 0,
which is given by
 1γ

C1γ
C
C1γ
L þ ðT  LÞ p
þ ð1  pÞ
;
EU ¼
1γ
1γ
1γ

ð3Þ

where p is the probability of a high benefit. This maximization is subject
to the constraint that assets at time L satisfy
AL ¼ A0  CL:
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Substitution of the budget constraint (4), (1), and (2) into (3) gives
EU ¼


C1γ
f½A0  CL þ BðT  RÞ=ðT  LÞg1γ
L þ ðT  LÞ p
1γ
1γ

f½A0  CL þ BðT  RÞ=ðT  LÞg1γ
:
þ ð1  pÞ
1γ

The first-order condition is
γ

Cγ ¼ pC

þ ð1  pÞCγ :

ð5Þ

Equations (1), (2), (4), and (5) determine optimal consumption C between 0 and L.
The derivative of expected utility with respect to L is given by
∂EU
γ
1γ
¼
½C1γ  pC
þ ð1  pÞC1γ  < 0 for all γ:
∂L
1γ

ð6Þ

That is, early resolution of uncertainty about the future value of B is
unambiguously welfare improving.
To see this, insert (5) in (6). This yields
∂EU
γ
γ
1γ
¼
f½ pC þ ð1  pÞCγ 11=γ  pC
þ ð1  pÞC1γ g:
∂L
1γ

ð7Þ

The expression in brackets is a function of the form f ðxÞ ¼ x11=γ , whose
second derivative is negative for γ > 1 and positive for γ < 1.4 Therefore, by Jensen’s inequality we have that f ðEðzÞÞ > Ef ðzÞ for γ > 1 and
f ðEðzÞÞ < Ef ðzÞ for γ < 1. A direct application of this result to the term
γ
in braces in equation (7), with EðzÞ ≡ pC þ ð1  pÞCγ , implies that
this term is negative when γ < 1 and positive when γ > 1, thus implying ∂EU=∂L < 0.
It remains to show that ∂EU=∂L < 0 in the special case γ ¼ 1. In that
case, expected utility is given by
EU ¼ L log C þ ðT  LÞ½ p log C þ ð1  pÞ log C;
and the first-order condition for consumption is
C ¼ pC

1

þ ð1  pÞC1 ;

This content downloaded from 198.71.7.231 on Mon, 21 Jul 2014 08:53:29 AM
All use subject to JSTOR Terms and Conditions

Excess Burden of Government Indecision

131

which implies that
∂EU
1
¼  log ½pC þ ð1  pÞC1   ½ p log C þ ð1  pÞ log C:
∂L
Note that  log ðxÞ is a convex function for which f ðEðzÞÞ < Ef ðzÞ.
Therefore, we have
1

 log ½pC

þ ð1  pÞC1  < p log C

1

þ ð1  pÞ log C1

< ½p log C þ ð1  pÞ log C ;
which implies that ∂EU=∂L < 0 when γ ¼ 1.
Clearly, the sooner an agent learns about her future benefits, the
sooner she can make the consumption and saving decisions appropriate to that information. The longer she is forced to wait, the longer she
must consume and save defensively, thereby making more ex post mistakes. Understanding the economic costs of these mistakes requires a
more realistic framework, to which we now turn.
III.

A Life Cycle Model of Policy Delay

We now construct a more realistic model to study the costs of policy delay
and behavioral impacts of policy delay. We begin with two economic
behaviors—consumption choice and asset allocation—taking labor supply as fixed. We then allow labor supply to respond to the economic environment, showing that this response has only minor effects on our results.
In making their decisions, households face borrowing constraints and
have to meet “off-the-top” housing expenses. They also experience changes
over time in household size due to the initial presence and subsequent absence of children. But they are mainly concerned with the following four
types of uncertainty: earnings, longevity, returns, and government policy.
Policy uncertainty involves the future levels of retirement benefits and labor
income taxes. This uncertainty is resolved either prior to or at retirement. By
varying the timing of when agents learn about their future government
treatment, we can see the degree to which early policy resolution matters.
A.

Model Specification

1.

Time Parameters and Preferences

Let t denote age and assume that agents work their first K periods and
live for a maximum of T periods. Let pt denote the probability that the
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investor is alive at date t þ 1, conditional on being alive at date t. Preferences over consumption and leisure are given by

E1

T
X

0
δt1 Dt @

t¼1

t2
Y

1
pj A

j¼0

Ct1γ
;
1γ

ð8Þ

where δ < 1 is the discount factor, Ct is time t consumption, Lt is time
t leisure, γ > 0 is the coefficient of relative risk aversion, and

Dt ¼

1
D

for t < 18
for t ≥ 18:

ð9Þ

The term Dt captures the change in household size when adult children
leave the household. We calibrate D to produce a 30% drop in household consumption at age 45 (t ¼ 18). As can be seen in Section VIII, this
preference structure can be described as incorporating leisure whose
value at each point in time is exogenously set to one.
2.

The Labor Income Process and Retirement Income

With labor supply fixed, age t labor income Yt (t ≤ K) is exogenous. Its
logarithm is taken to equal the sum of a deterministic component—
which we calibrate to capture the hump shape of earnings over the life
cycle—and two random components, one transitory and one permanent.5 More precisely,
lnðYt Þ ¼ f ðtÞ þ vt þ εt

for t ≤ K:

ð10Þ

The function f ðtÞ controls for the age-earnings profile. The term vt is a
permanent component given by
vt ¼ vt1 þ ut ;

ð11Þ

where ut is distributed as Nð0; σ2u Þ, and εt is a transitory shock uncorrelated with ut , which is distributed as

Nð0; σ2ε Þ
lnð0:1Þ

with probability 1  π
with probability π

ð12Þ

and captures the probability of a large negative income shock as in
Deaton (1991), Carroll (1992), and Heaton and Lucas (1997).
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Government retirement benefits equal a fraction λ of permanent
labor income in the last working year. Specifically,
log ðYt Þ ¼ log ðλÞ þ f ðKÞ þ vK

for t > K:

ð13Þ

Making retirement benefits proportional to final earnings eases computation by reducing the number of state variables by one. Section V specifies the process governing λ.
Ignoring the transitory income shock, εt , setting benefits at λ times
preretirement earnings is equivalent to setting benefits at λ times the
sum of all earnings realizations from age t0 until age K. To see this, note
that vt follows a random walk. Hence, labor income in the period before
P
retirement equals Kt¼t0 ut . One can also describe retirement benefits as
proportional to average lifetime income by multiplying λ by K  t0 and
dividing lifetime income by K  t0.
3.

Financial Assets

There are two assets—one risky and one riskless. Bonds, the riskless
asset, are held in quantity Bt and yield a fixed gross real return of Rf .
Stocks, the risky asset, are held in quantity St and yield a gross real return
Rt given by
lnðRt Þ ∼ Nðμ þ rf ; σR2 Þ;

ð14Þ

where rf ¼ lnðRf Þ, μ denotes the expected log return on stocks in excess of
the log return on bonds, and σ2R denotes the volatility of log stock returns.
Stock returns are correlated with innovations to the shock to permanent
labor income (ut ) with correlation coefficient ρ.
Agents face the following borrowing and short-sales constraints:
Bt ≥ 0;

ð15Þ

St ≥ 0:

ð16Þ

Let αt denote the proportion of assets invested in stocks at time t. Then
these constraints imply that αt ∈ ½0; 1 and that wealth is nonnegative.
4.

Taxes

We assume proportional taxes for all sources of income to preserve the
scalability/homogeneity of the model. We assume that labor income is
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taxed at a rate τL , that retirement income is taxed at a rate τR , and that
asset income is taxed at a rate τC . As discussed in Section IV.B, we calibrate these tax rates to match the effective income tax rates currently
faced by typical US households.
B.

The Investor’s Problem

The investor starts the period with wealth Wt . Then labor income Yt is
realized. The purchase of durable goods and homes, referenced as housing expenditures, constitutes off-the-top spending. Although endogenizing durable purchases is beyond the scope of the paper, including this
spending on an exogenous basis is important because it affects the likelihood that borrowing constraints will bind. We model the percentage
of household income that is dedicated to housing expenditures (ht ) as
an exogenous process and subtract it from disposable income.
Following Deaton (1991), period t cash on hand, Xt , obeys
Xt ¼ Wt þ ð1  ht Þð1  τÞYt ;
where τ ¼ τL during working life and τ ¼ τC during retirement.
The investor must decide how much to consume, Ct , and how to allocate the remaining cash on hand (savings) between stocks and bonds.
Next-period wealth, before earning period t þ 1’s labor income, is given
by
p

Wtþ1 ¼ Rtþ1 ½Wt þ ð1  ht Þð1  τÞYt  Ct ;

ð17Þ

p

where Rtþ1 is the net return on the portfolio held from period t to period
t þ 1:
p

Rtþ1 ≡ 1 þ ð1  τC Þ½αt Rtþ1 þ ð1  αt ÞRf  1:

ð18Þ

The control variables are fCt ; αt gTt¼1 . The state variables are
ft; Xt ; vt gTt¼1 . Given the setup, the value function is homogeneous with
respect to current permanent labor income. This scalability lets us
normalize vt to one and reduce by one the dimensionality of the state
space.
The Bellman equation for this problem, which we solve numerically
via backward induction, is
Vt ðXt Þ ¼

max

½UðCt Þ þ δpt Et Vtþ1 ðXtþ1 Þ

Ct ≥ 0;0 ≤ αt ≤ 1

for t < T;
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where
Xtþ1 ¼ ð1  ht Þð1  τÞYtþ1 þ ðXt  Ct Þf1 þ ð1  τC Þ½αt Rtþ1
þ ð1  αt ÞRf  1g:

IV.

Model Calibration

A.

Labor Income Process

The labor income profile is taken from Cocco et al. (2005). The authors
estimate age profiles for three different education groups (households
without a high school education, households with a high school education but without a college degree, and college graduates); we take the
weighted average of the three. Cocco et al. also estimate the fraction of
permanent income replaced by retirement income λ to be 83%. In Sections V and VII, where λ is uncertain, we set the probability distribution
of λ so that its median is equal to 0.8. In Section VI, where there is no
uncertainty in future retirement income, we fix λ at a constant 0.8.
We set the probability of a large negative income shock at 2.0%. Following Heaton and Lucas (1997), we set the magnitude of the shock at 10% of
the household’s expected income. The values of σu and σε are 10.95% and
13.89%, respectively.6 Finally, we set the correlation between stock returns
and innovations in the permanent component of income (ρ) equal to 0.15
(Campbell et al. 2001), and we assume the same housing expenditure
profile (fht gTt¼1 ) as in Gomes and Michaelides (2005).
B.

Other Parameters

Agents are initially age 28, retire at 65, and die with probability one at age
100. Prior to 100 we use the mortality tables of the National Center for
Health Statistics to set conditional survival probabilities, pj , for
j ¼ 1; . . . ; T. We chose age 28 as the initial age of adulthood to roughly
match the age at which working Americans marry and start having
children.
We set the discount factor δ to 0.95 and the coefficient of relative risk
aversion γ to 5. This baseline choice of γ is often used in the life cycle
investment literature and lies well within upper-bound estimates
(Mehra and Prescott 1985). Nevertheless, we routinely include sensitivity analysis with respect to this parameter.7 Section VIII relaxes the assumption of fixed labor supply and discusses the calibration of θ.
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The mean equity premium (in levels) is set at 4.00% per year, the riskfree rate is set at 1.00% per year, and the annualized standard deviation
of innovations to the risky asset is set at 20.5%. This equity premium is
lower than the historical equity premium on the basis of a comparison
of average stock and Treasury-bill returns, but it is in line with the
forward-looking estimates reported in Fama and French (2002). Also,
a higher premium generates unrealistically high equity portfolio shares.
Finally, in the baseline case we set the tax rate on labor income (τL ) to
30% and the tax rate on retirement income (τR ) to 15%. Asset income is
taxed at a 20% rate (τC ). These rates roughly match the effective income
tax rates currently faced by a typical household (Kotlikoff and Rapson
2005). In Section VI we incorporate uncertainty in these rates.
V.

The Benefits of Early Resolution of Uncertainty about
Retirement Income

We start our analysis of the excess burden of policy delay by examining
the costs of government indecision over retirement benefits.
A.

Retirement Income Uncertainty

Equation (13) shows that retirement income equals the product of a
fixed replacement ratio (λ) and permanent income at age 65. We assume throughout this section that at age 28 the household does not
yet know the value of λ. She knows only that the realization of λ is
governed by the following distribution:

λ
with probability 1  p
ð20Þ
λ¼
λð1  ξÞ
with probability p;
where ξ represents a potential percentage cut in the (expected) replacement ratio.
In the baseline calibration we set the probability p of a cut in the replacement ratio at one-third and the magnitude ξ of this cut at 0.3. With
this choice of parameter values, λ represents the median replacement
ratio; the mean is about 0:9  λ. As mentioned, λ equals 0.8, which is
close to the 83% value in Cocco et al. (2005). We assume that this uncertainty continues until age A (with A ≤ K, naturally), when the exact
value of the replacement ratio is revealed. The relevant variables determining the uncertainty in retirement benefits will then be ξ (the level of
uncertainty) and A (inversely related to the duration of uncertainty).

This content downloaded from 198.71.7.231 on Mon, 21 Jul 2014 08:53:29 AM
All use subject to JSTOR Terms and Conditions

Excess Burden of Government Indecision

137

Our consideration of a 30% future cut in US Social Security retirement benefits seems plausible given the magnitude of the current-value
budgetary shortfall facing Social Security as reported in the 2011 Social
Security Trustees Report (http://www.ssa.gov/oact/tr/2011/). Indeed,
this report’s table BIV6 indicates that benefits would need to be cut
immediately by 22% under what appear to be relative optimistic “immediate” assumptions to achieve present value budget balance. A delay in
dealing with Social Security’s fiscal problem could well result in a 30%
benefit cut, particularly if the Social Security actuaries’ “high-cost” assumptions materialize.
In fact, we have seen benefit cuts of this magnitude enacted in the
past. Munnell (2003) points out that the combination of non-inflationindexed adjusted gross income thresholds for determining the income
taxation of Social Security benefits, the ongoing rise in the age of normal retirement, and the increase in Medicare Part B premium payments
(which are subtracted from Social Security benefits) entails benefit cuts
of 26% for median-income workers retiring in 2030. For upper-income
workers, these cuts, which were, in part, promulgated as far back as
1981, appear to range as high as one-third. Shoven and Slavov (2006)
also document major changes in Social Security benefits, which they ascribe to “political risk.”
Although we view a one-third chance of a 30% future cut to Social
Security benefits as eminently reasonable, we recognize that cuts of different magnitudes occurring with different probabilities are also feasible.
To accommodate these alternative possibilities, we show results for a
range of benefit cuts. We do not report results for different probabilities
of a benefit cut because they are very similar; that is, a higher chance of a
cut of a given size or the same chance of a larger-sized cut yields very
similar results. Again, our objective is not to offer a precise estimate of
the excess burden from government indecision about Social Security policy. We simply seek to understand the potential welfare costs of government indecision.
A final point is worth making with respect to the potential for Social
Security benefit cuts. As Persson and Svensson (1989) point out, Social
Security is, of course, just one part of a comprehensive fiscal policy. Indeed, as discussed in Kotlikoff (2002) and Green and Kotlikoff (2006),
what benefits and taxes one labels as “Social Security” are economically
arbitrary. From this perspective, the probability and magnitude of Social
Security benefit cuts (or what are labeled Social Security benefit cuts) ultimately depend on the need for fiscal adjustments to satisfy the government’s intertemporal budget constraint. As Gokhale and Smetters (2005)
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demonstrate, the US fiscal gap is stunningly large, raising the possibility
that Social Security benefit cuts will be needed to fix more than just what
is labeled as Social Security.
B.

Optimal Consumption and Portfolio Choice with Late Resolution of
Uncertainty about Retirement Income

Our baseline model assumes that uncertainty about retirement income—
or, more precisely, the fraction λ of permanent income to be replaced in
retirement—is not resolved until the household retires at age 65. That is,
we set A ¼ 65. Our choice of age 65 is illustrative, but it can be disputed.
But partial price indexing of benefits is an example of a policy that would
affect actual beneficiaries were it enacted.
Figure 1 shows the life cycle pattern of financial wealth, income, and
optimal consumption generated by the baseline model. The units are
thousands of 1992 dollars—the year to which Cocco et al. (2005) calibrate
their income profiles. Figure 2 shows the percentage portfolio allocation
to stocks. More precisely, these figures plot the average life cycle profile
of wealth, income, consumption, and portfolio allocations based on
10,000 simulations of the model.
Figures 1 and 2 show that household consumption, wealth accumulation, and portfolio allocations exhibit a hump-shaped pattern with two
humps. The consumption profile early in the life cycle is typical for a
liquidity-constrained investor. Optimal consumption grows until age
45, when it falls sharply as adult children leave the household. Through
roughly age 40, consumption remains below labor earnings as the household saves a small fraction of its income for precautionary reasons. Figure 2
shows that this asset accumulation is also associated with an increasing
allocation to stocks until about age 35. By age 40, accumulated assets exceed annual consumption.
The pronounced, short-lived decline in consumption at age 45 reflects
a one-time reduction in the size of the household. Consumption starts
growing again after this event and keeps doing so until retirement at
age 65. However, the household chooses not to consume all available
income between age 45 and age 58. Instead, it chooses to save for retirement in the context of uncertainty about retirement benefits, which will
not be resolved until the household retires at age 65. This saving, coupled with an aggressive allocation to stocks, allows the household, on
average, to accumulate assets rapidly.
Interestingly, figure 2 shows that the allocation to stocks reaches a peak
of about 98% at age 47 and declines until age 65, when the household
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Fig. 1. Consumption, wealth, and income. The figure shows the life cycle pattern of financial wealth, income, and optimal consumption generated by
the baseline model, whose parameter values are given in Section IV. The units in this figure are thousands of 1992 dollars—the year to which Cocco et al.
(2005) calibrate their income profiles. The patterns are averages based on 10,000 simulations of the baseline model.
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Fig. 2. Portfolio allocation. The figure shows the life cycle pattern of the percentage portfolio allocation to stocks generated by the baseline model,
whose parameter values are given in Section IV. The pattern is an average based on 10,000 simulations of the baseline model.
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allocates about 65% of its financial wealth to stocks. It then increases the
stock allocation again, which eventually reaches 100% of assets and stays
there until death. Changes in the resource share of the household’s
human capital, which from a financial perspective is quite similar to an
implicit investment in bonds, explain this pattern. The rapid accumulation of financial wealth that starts at age 45 raises the household’s resource share of financial assets and correspondingly reduces the resource
share represented by human capital. Thus, as the relative weight of
“bond-like” human capital in remaining household resources declines,
the household optimally starts allocating a smaller fraction of financial
wealth to stocks. This trend continues until retirement, when the household starts depleting assets to finance consumption in retirement. Consumption declines and approaches retirement income as assets dwindle.
The declining trend in assets during retirement increases the relative
weight of riskless retirement benefits in total wealth, which leads the
household to optimally increase its allocation to stocks.
C.

Impact on Welfare, Optimal Consumption, and Portfolio Choice of Early
Resolution of Uncertainty about Retirement Income

1.

Welfare Analysis

We next explore the impact on welfare, optimal consumption, and portfolio decisions of letting households learn in advance the size of their
retirement benefits. The results are shown in table 1. The table reports
welfare gains for different values of A, the age at which the household
learns about the retirement income it will receive at age 65, relative to
the case in which the household learns at age 65.
The table has five panels, each of which entails a change from the
baseline model along a different dimension. In particular, we consider
welfare gains as we vary the coefficient of relative risk aversion γ (panel A),
the potential percentage cut ξ in the replacement ratio (panel B), the volatility to shocks to permanent income σu (panel C), the ability to invest
in equities (panel D), and a combination of some of the previous cases
(panel E).
The welfare calculations are standard consumption-equivalent variations. For each case (i.e., for each value of A) we compute the constant
consumption stream that makes the household as well off in expected
utility terms as under the consumption stream that it will actually obtain.
Relative utility gains are measured as the change in this equivalent consumption stream relative to the case A ¼ 65. Thus we can interpret the
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Table 1
Welfare Gains from Early Resolution of Uncertainty about Future Retirement Benefits (%)
Age of Resolution of Uncertainty (A)

A. Relative risk aversion (γ):
γ=7
γ = 5 (baseline)
γ=3
B. Cut in replacement ratio (ξ):
ξ = 45%
ξ = 40%
ξ = 30% (baseline)
ξ = 20%
ξ = 15%
C. Volatility of shocks to permanent
income (σu ):
σu = 15%
σu = 10.95% (baseline)
σu = 7%
D. Assets available to household:
Only bonds (nonequity investors)
Bonds and equities (baseline)
E. Combined scenarios:
γ = 7, ξ = 40%, nonequity investors
γ = 7 and ξ = 40%
γ = 5, ξ = 30%, bonds and
equities (baseline)

35

40

45

50

55

60

.345
.117
.012

.327
.115
.012

.298
.111
.012

.262
.100
.012

.211
.084
.011

.131
.056
.009

.294
.251
.117
.042
.021

.290
.248
.115
.042
.021

.274
.237
.111
.040
.020

.243
.213
.100
.037
.019

.204
.176
.084
.031
.017

.153
.114
.056
.021
.014

.175
.117
.028

.169
.115
.028

.158
.111
.028

.143
.100
.027

.121
.084
.024

.080
.056
.018

.141
.117

.140
.115

.135
.111

.122
.100

.101
.084

.066
.056

.733
.666

.691
.630

.624
.571

.542
.499

.430
.398

.262
.244

.117

.115

.111

.100

.084

.056

Note: The table reports welfare gains for different values of A, the age at which the household learns about the retirement income it will receive at age 65, relative to the case in which the
household learns at age 65. The welfare calculations are standard consumption-equivalent
variations: For each case (i.e., for each value of A), we compute the constant consumption
stream that makes the household as well off in expected utility terms as under the consumption stream that it will actually obtain. Relative utility gains are measured as the change in
this equivalent consumption stream relative to the case A = 65. Thus we can interpret the
numbers in the table as the percentage annual consumption loss that a household is willing
to accept in order to learn at age A about the replacement income ratio it will receive at age
65 when it retires. The baseline row in each table reports results for the basic experiment,
whose parameter values are given in Sec. IV. The table has five panels, each of which entails
a change from the baseline model along a different dimension indicated in the heading of
the panel. Panel A examines the effect of considering different coefficients of relative risk
aversion. Panel B considers the effect of changing the size of the cut in the replacement ratio. Panel C considers the effect of changing the volatility of shocks to permanent income.
Panel D considers the effect of allowing the investor to invest only in bonds. Finally, panel E
considers a combination of cases.

numbers in the table as the percentage annual consumption loss that a
household is willing to accept in order to learn at age A about the replacement income ratio it will receive at age 65. The appendix describes the
procedure used to compute our welfare metric.
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The rows labeled “baseline” in table 1 report annual welfare gains
from learning at age A, instead of age 65, the exact realization of the
replacement ratio λ in our baseline model. As expected, the gains are
larger the earlier the household learns about its retirement income.
Most important, these gains are economically significant. For example,
our baseline household is willing to pay, each year, 0.117% of consumption in order to learn at age 35 what income replacement rate it will experience at retirement. With consumption averaging about $30,000 per
year in 1992 prices in our baseline model, this is equivalent to a one-time
fee of about $906 at age 35 in 1992 prices—or about $1,371 in today’s
prices. It is also roughly equivalent to the annual expense ratio on a typical index mutual fund. Even at ages as old as 50 and 55, this household is
still willing to pay 0.084% and 0.056% of its annual consumption in order
to eliminate its uncertainty about retirement income.
Panel A in table 1 shows that the benefit of learning early about future retirement income changes dramatically with risk aversion. Our
baseline case assumes a coefficient of relative risk aversion equal to 5.
A household with a coefficient of relative risk aversion of 7 is willing
to reduce consumption by almost three times as much as our baseline
household in order to learn its replacement rate at age 35. By contrast,
a household with a coefficient of relative risk aversion of 3 is willing to
pay only a tenth of what our baseline household is willing to pay to learn
its retirement income at age 35. Although not reported in table 1 to save
space, the willingness to pay is essentially zero for a household with a
unit relative risk aversion coefficient (i.e., log utility). There is considerable controversy in the literature as to what risk aversion coefficient best
captures modal behavior in single-agent models. We report results for a
wide range of values of the coefficient of relative risk aversion to reflect
this disagreement but also to capture the considerable heterogeneity
across the population with respect to attitudes toward risk.
We have repeated the calculations in panel A replacing the baseline
value of λ with .6 instead of .8. The welfare gains are somewhat smaller
for the case with a relative risk aversion coefficient of 7 and slightly larger
for the cases with relative risk aversion coefficients of 5 and 3.8 We have
also considered the case of a unit relative risk aversion coefficient (i.e., log
utility). In this case the resulting excess burden is essentially zero.
Panel B shows that welfare gains from learning early increase dramatically with the magnitude of the potential cut in retirement benefits.
For example, when the size of the potential cut in benefits is 40% of the
replacement income ratio instead of 30% (when the replacement ratio
is 48% of permanent income instead of 56%), the welfare gains from
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learning about the cut in retirement benefits in advance are at least twice
as large as in the baseline case for all ages A. When the size of the potential
cut in benefits is 45% instead of 30%, a household is willing to pay 0.394%
of annual consumption in order to learn at age 35 the income replacement
ratio it will obtain at retirement. This fee is more than three times the
0.117% fee the household is willing to pay when the size of the potential
cut is 30%. Conversely, welfare gains decrease dramatically when the size
of the potential cut decreases.
Panel C explores the effect of changes in the volatility of shocks to
permanent income (σu ) on the household’s willingness to pay to learn
about its retirement benefits in advance. Since the level of retirement
benefits depends on the level of permanent income at retirement, an
increase in the volatility of shocks to permanent income makes retirement income more uncertain. This uncertainty compounds with the uncertainty about the replacement ratio that will be applied to the level of
permanent income to determine actual retirement benefits. Panel C
shows that the welfare gains from learning early about the income replacement ratio are increasing in σu . These gains are between 43% and
50% larger when σu is 15% than when it is 10.95%.
The welfare gains reported thus far are based on the assumption that
the household can adjust both its consumption and its asset allocation
in response to learning early about retirement benefits. In practice,
however, many households do not participate in the stock market.
While our model is not designed to explain optimal nonparticipation
in the stock market, it is still interesting to explore within the model the
welfare gains from early resolution of uncertainty when the household
is fully invested in bonds at all times and can adjust consumption—or,
equivalently, saving—only in response to learning early about retirement
benefits. Panel D explores this scenario. It shows that welfare gains are
about 20% larger when the household is unable to invest in stocks. In other
words, there is a 20% marginal benefit of being able to invest in both bonds
and stocks. The marginal benefit of being able to modify the investment
policy, while large, is not as large as the effect of being able to modify the
level of consumption and saving.
Panel E shows that the effects of higher risk aversion and a larger cut
in benefits interact. A household with a coefficient of relative risk aversion of 7 facing a potential 40% cut in the income replacement ratio at
retirement is willing to pay 0.666% of annual consumption to learn about
the replacement ratio at age 35. These welfare gains are very large, both in
absolute terms and relative to the cases that consider changes in each factor in isolation. They are 165% larger than the effect when risk aversion is
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5 and 93% larger than the effect when the potential cut is 30%. Of course,
limiting the access of the household to the stock market increases the welfare gains even more. For example, with risk aversion at 7 and a 40% potential benefit cut, the welfare gain to learning at age 35, rather than age
65, whether or not the cut will happen is the equivalent of 0.733% of annual consumption.
2.

Effect on Consumption and Portfolio Choice

Table 1 shows that households are willing to pay a nontrivial fraction of
their resources in order to eliminate uncertainty about their future retirement income. Early learning is advantageous for them because they
can modify their consumption and asset allocation plans in response to
news about their future retirement income. We now examine these
changes for the cases considered in table 1.
Table 2 summarizes the effect on optimal consumption—or, equivalently, saving—of early resolution of uncertainty about retirement income. To facilitate interpretation, the table reports the percentage
change in consumption for a household that does not learn about the
income replacement ratio in retirement until age A relative to a household that learns about it at the earliest possible age (i.e., age 28). For
example, the number in the baseline row corresponding to A ¼ 55 indicates that, relative to a household that knows the exact value of its
retirement income replacement ratio by age 28, a household facing uncertainty about retirement benefits until age 55 will, on average, consume 0.1% less per year between age 28 and age 55; of course, after that
age the uncertainty has been resolved for both households.9 Since there
are two possible realizations of the income replacement ratio, we compute optimal consumption under each and then average across the two
using their probabilities. The table reports the results for our baseline
case as well as the cases we examine in table 1.
Our results indicate that households respond optimally to a delay in
the resolution of uncertainty by reducing consumption. The magnitude
of the effect increases with the delay in the resolution of uncertainty. In
our baseline model, a household that does not learn its income replacement ratio until age 55 does not change consumption significantly relative to a household that learns at age 28. However, a household that
learns only at age 65, when it retires, will consume between age 28 and
age 65 about 0.4% less per year than a household that learns at age 28.
A 0.4% reduction in annual consumption over 37 years is not extremely
large, but it is still economically significant.
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Table 2
Effect on Consumption of Early Resolution of Uncertainty about Future Retirement
Benefits (%)
Age of Resolution of Uncertainty (A)

A. Relative risk aversion (γ):
γ=7
γ = 5 (baseline)
γ=3
B. Cut in replacement ratio (ξ):
ξ = 45%
ξ = 40%
ξ = 30% (baseline)
ξ = 20%
ξ = 15%
C. Volatility of shocks to permanent
income (σu ):
σu = 15%
σu = 10.95% (baseline)
σu = 7%
D. Assets available to household:
Only bonds (nonequity investors)
Bonds and equities (baseline)
E. Combined scenarios:
γ = 7, ξ = 40%, nonequity investors
γ = 7 and ξ = 40%
γ = 5, ξ = 30%, bonds and
equities (baseline)

35

40

45

50

55

60

65

.0
.0
.0

.0
.0
.0

–.1
.0
.0

–.3
.0
.0

–.4
–.1
.0

–.6
–.2
.0

–.9
–.4
.0

.0
.0
.0
.0
.0

.0
.0
.0
.0
.0

.0
.0
.0
.0
.0

–.2
–.1
.0
.0
.0

–.4
–.2
–.1
.0
.0

–.6
–.4
–.2
.0
.0

–1.3
–.9
–.4
–.1
–.1

.0
.0
.0

.0
.0
.0

.0
.0
.0

–.1
.0
.0

–.1
–.1
.0

–.2
–.2
.0

–.5
–.4
–.2

.0
.0

.0
.0

.0
.0

.0
.0

–.1
–.1

–.2
–.2

–.5
–.4

–.1
–.1

–.2
–.1

–.3
–.3

–.5
–.4

–.8
–.7

–1.2
–1.1

–2.0
–1.8

.0

.0

.0

.0

–.1

–.2

–.4

Note: The table reports the percentage change in consumption for a household that does not
learn about its income replacement ratio in retirement until age A, relative to a household
that learns about it at the earliest possible age (i.e., age 28). The table reports percentage
changes in consumption only to the first decimal digit because digits beyond that are indistinguishable from approximation error. The table reports results for our baseline case as
well as the cases we examine in table 1.

The reduction in consumption caused by a delay in resolution of uncertainty increases with risk aversion, the size of the potential cut in
benefits, and the volatility of shocks to permanent income. Increasing
risk aversion leads to a reduction in consumption even for small delays
in the resolution of uncertainty and to a large reduction for long delays.
A household with a coefficient of relative risk aversion of 7 that does
not learn until age 65 reduces consumption by about 0.9% per year relative to a household that learns at age 28. Increasing the size of the potential cut in benefits does not have a large impact for small delays in
the resolution of uncertainty, but it leads to a large reduction in consumption for long delays. A household that does not learn until age
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65 reduces consumption by about 1.3% per year relative to a household
that learns at age 28 when the potential cut in the replacement ratio is
45%. Finally, panel E shows that the combination of increased risk aversion coefficients and increased size of the potential cut in the retirement
benefits leads to the largest reductions in consumption, which are significant even for small delays in the resolution of uncertainty.
We have also examined the impact on portfolio allocations of a delay
in the resolution of uncertainty. Consistent with our finding of the relatively low marginal value of being able to modify the investment policy, we find that these effects are all very small.10
VI.

The Benefits of Early Resolution of Uncertainty about Taxes

Section V has considered the impact on welfare, optimal consumption,
and portfolio choice of early resolution of uncertainty about retirement
income. But households also face uncertainty about future tax rates.
This section examines the impact on welfare, optimal consumption,
and portfolio choice of early resolution of uncertainty about future labor income tax rates. We assume throughout that the income replacement ratio λ is known in advance and equals 0.8.
A.

Labor Income Tax Uncertainty

We assume that the new tax rate takes effect at age 50, but as in Sections
V.A and V.B, the exact value is unknown until some age A (with
A ≤ 50). The tax rate uncertainty applies to the tax rates both during
working life and during the retirement period. Both face the same level
of uncertainty and both are revealed at the same time.
We first consider a symmetric uncertainty case:
8
with probability p
<τL ð1 þ ξÞ
with probability 1  2p
ð21Þ
τL ¼ τL
:
τL ð1  ξÞ
with probability p
and the same for τR.
In our baseline experiment the labor income tax rate might increase
or decrease with an equal 25% probability ( p ¼ 0:25) or remain constant
with a 50% probability. As in Section V.B, we are interested in measuring the welfare costs and distortions associated with delaying the announcement of the (new) tax rate. In our calibration, the labor income
tax rate is 30% during working life (τL ) and 15% during retirement (τR ).
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As a result, in the baseline uncertainty case, the labor income tax rate
may increase (decrease) from 30% to 39% (21%) between ages 50 and 65
and from 15% to 19.5% (10.5%) between ages 65 and 100 with a 25%
probability.
B.

Welfare Analysis and Consumption Distortions

Table 3 reports welfare gains from learning early about the future
change in the labor income tax rate, and table 4 reports the percentage
change in optimal consumption for a household that does not learn

Table 3
Welfare Gains from Early Resolution of Uncertainty about Future Labor Income Tax
Rates (%)
Age of Resolution of Uncertainty (A)

A. Relative risk aversion (γ):
γ=7
γ = 5 (baseline)
γ=3
B. Change in labor income tax rate:
ξ = 45%
ξ = 30% (baseline)
ξ = 15%
C. Assets available to household:
Only bonds (nonequity investors)
Bonds and equities (baseline)
D. Asymmetric change in tax rate:
Asymmetric 30% change
Symmetric 30% change (baseline)

35

40

45

.084
.030
.003

.067
.028
.003

.037
.020
.000

.070
.030
.007

.066
.028
.007

.048
.020
.005

.030
.030

.029
.028

.022
.020

.037
.030

.030
.028

.017
.020

Note: The table reports welfare gains for a household from learning early about the future
change in the baseline labor income tax rate of 30% (during working life) and 15% (in retirement) for a household that does not learn about the change until age A, relative to a
household that learns about it at the earliest possible age (i.e., age 28). The baseline row
in each table reports results for the basic experiment. In this table, households know in
advance the replacement ratio for the permanent labor income they get in retirement. We
consider four variants of the baseline experiment, which are reported in panels A–D.
Panel A examines the effect of considering different coefficients of relative risk aversion. Panel B considers the effect of changing the size of the shock to the labor income
tax rate. Panel C considers the effect of allowing the investor to invest only in bonds. Finally,
panel D considers the case in which the uncertainty about the income tax rate is asymmetric.
In the asymmetric case, the tax rate can increase (decrease) by 30% from 30% to 39% (19.5%)
during working life (retirement) with a probability of only one-third. This case is similar in
spirit to our case of a change in retirement benefits, where we have considered only cuts in
retirement income.
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Table 4
Effect on Consumption of Early Resolution of Uncertainty about Future Labor Income
Tax Rates (%)
Age of Resolution of Uncertainty (A)

A. Relative risk aversion (γ):
γ=7
γ = 5 (baseline)
γ=3
B. Change in labor income tax rate:
ξ = 45%
ξ = 30% (baseline)
ξ = 15%
C. Assets available to household:
Only bonds (nonequity investors)
Bonds and equities (baseline)
D. Asymmetric change in tax rate:
Asymmetric 30% change
Symmetric 30% change (baseline)

35

40

45

50

.0
.0
.0

–.1
.0
.0

–.1
.0
.0

–.3
–.2
–.1

.0
.0
.0

–.1
.0
.0

–.1
.0
.0

–.4
–.2
–.1

.0
.0

.0
.0

.0
.0

–.1
–.2

.0
.0

.0
.0

.0
.0

–.1
–.2

Note: The table reports the percentage change in optimal consumption for a household
from learning early about the future change in the baseline labor income tax rate of 30%
(during working life) and 15% (in retirement) for a household that does not learn about
the change until age A, relative to a household that learns about it at the earliest possible
age (i.e., age 28). The table reports percentage changes in consumption only to the first decimal digit because digits beyond that are indistinguishable from approximation error. The
table reports results for the same cases we examine in table 3.

about the labor income tax rate change until age A relative to a household that learns about it at the earliest possible age (i.e., age 28).11
The baseline row in each table reports results for the basic experiment. We consider four variants of the baseline experiment, which
are reported in panels A–D. Panel A examines the effect of considering
different coefficients of relative risk aversion. Panel B considers the
effect of changing the size of the shock to the labor income tax rate.
Panel C considers the effect of allowing the investor to invest only in
bonds. Finally, panel D considers the case in which the uncertainty
about the income tax rate is asymmetric. In the asymmetric case, the
tax rate can increase (decrease) by 30% from 30% to 39% (19.5%) during
working life (retirement) with a probability of only one-third. This case
is similar in spirit to our case of a change in retirement benefits, where
we have considered only cuts in retirement income.
Table 3 shows that the baseline welfare gains from early resolution of
labor income tax uncertainty increase as we consider earlier announcement dates. In the baseline case the welfare loss is as high as 0.03% of annual consumption, and this increases to 0.084% for the more risk-averse
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households. These magnitudes are commensurate with the welfare gains
from knowing early about future retirement benefits shown in table 1. To
see this, note that a household is willing to pay an annual fee equivalent
to 0.03% of consumption between age 35 and age 50 for eliminating at
age 35 a 30% uncertainty over 30% of its income between ages 50 and
65, and 15% of its income between ages 65 and 100. This is essentially
equivalent to eliminating a 9% uncertainty over 100% of the household’s
income between ages 50 and 65 and a 4.5% uncertainty over 100% of the
household’s income between ages 65 and 100.
By contrast, the uncertainty that is eliminated in the retirement benefits
case is proportionally much larger since it implies a 30% uncertainty over
100% of the household’s income between ages 65 and 100. Accordingly,
the welfare gain from knowing early is also proportionally larger—about
0.12%. Thus, for the same level of uncertainty, the benefits from early resolution of uncertainty in labor income taxes are similar to those derived
from early resolution of uncertainty about future retirement benefits.
Table 3 also shows that, similarly to the retirement benefits case, welfare gains are most sensitive to changes in the coefficient of relative risk
aversion and to the magnitude of the uncertainty about the future labor
income tax change, while preventing households from accessing the
stock market does not have a large impact. Interestingly, panel D shows
that considering an asymmetric change in the labor income tax rate in
lieu of a symmetric change does not have a significant effect on welfare
gains. This is an important result, and it highlights, once again, that the
welfare costs are due to the late resolution of uncertainty and not to the
nature of uncertainty.
The changes in optimal consumption reported in table 4 are also commensurate with the changes in consumption reported in table 2. As
expected, a delay in learning about future changes in labor income
tax rates causes households to reduce their consumption. The reduction
is largest for those households that bear the longest delay in learning.
C.

Capital Income Tax Uncertainty

Finally, we also explore the implications of early resolution of uncertainty about future capital income tax rates. We find that the welfare
gains from early resolution of this type of uncertainty are very small.
Figure 1 is helpful to understand why moderate uncertainty about future capital income tax rates is less costly than uncertainty about future
labor income tax rates or retirement income. This figure shows that labor earnings finance most of the consumption of the typical household
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and suggests that the household uses wealth, particularly during its
working life, to smooth the impact of income shocks on consumption.
Recall that our baseline interest rate is 1%, and our baseline real return
on equities is 5%. Our baseline 20% capital income tax rate implies that
the after-tax return on the household portfolio is between 0.8% and 4%. A
30% degree of uncertainty in this tax rate implies that the after-tax return
on the household portfolio could be further reduced by an amount ranging from 6 basis points to 30 basis points. This is small compared to a potential reduction of 9% of labor income caused by the chance of a 30%
change in the 30% baseline labor income tax rate. Thus, a change in the
labor income tax rate or a change in retirement income is likely to have a
more significant impact on future consumption than a change of similar
magnitude in the effective capital income tax rate.
VII.

Simultaneous Uncertainty about Retirement Income
and Tax Rates

Our exercises so far have considered the welfare costs, and their impact
on consumption and portfolio choice, of delays in several policy decisions each considered in isolation. It is of course possible for these policy indecisions to manifest simultaneously, particularly if they result
from situations of fiscal crises. Accordingly, we next explore the implications of early joint resolution of uncertainty about both future tax
rates and the benefit replacement rate.
We consider a scenario in which there is a one-third probability of a
30% simultaneous decline in the baseline 30% labor income tax rate at
age 50 and in the 80% benefit replacement rate at age 65. There is a twothirds probability that they do not change. We assume that, in the default
scenario, the household does not learn whether these changes actually
occur until age 50.
We also consider a special case in which the uncertainty about future
tax rates and the uncertainty about future retirement income are uncorrelated. In particular, we consider the welfare gains from early resolution
of uncertainty about future labor income tax rates when the income
replacement ratio λ is uncertain and not known until age 65 (Sec. VI
explores the case in which λ is known to the household in advance).
A.

Welfare Analysis

Table 5 reports the welfare gains from resolving this uncertainty at an
earlier age A relative to learning at age 50. Table 6 reports the change in
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Table 5
Welfare Gains from Joint Resolution of Uncertainty about Future Retirement Benefits and
Labor Income Tax Rates (%)
Age of Resolution of Uncertainty (A)

A. Relative risk aversion (γ):
γ=7
γ = 5 (baseline)
γ=3
B. Size of cut in retirement benefits and
increase in labor income tax rate:
ξ = 45%
ξ = 30% (baseline)
ξ = 15%
C. Assets available to household:
Only bonds (nonequity investors)
Bonds and equities (baseline)
D. Uncorrelated uncertainty:
Uncorrelated ξ
Baseline

35

40

45

.247
.076
.004

.194
.069
.004

.107
.047
.004

.246
.076
.013

.220
.069
.012

.140
.047
.008

.086
.076

.080
.069

.055
.047

.038
.076

.033
.069

.022
.047

Note: The table reports the welfare gains from joint resolution of uncertainty about future
tax rates and the replacement ratio of permanent income in retirement at age A relative to
learning at age 50. We consider a scenario in which there is a one-third probability that both
the baseline 30% labor income tax rate increases by 30% at age 50 and the 80% replacement
ratio of permanent income in retirement declines by 30% at age 65. There is a two-thirds
probability that they do not change. We assume that, in the default scenario, the household
does not learn whether these changes actually occur until age 50. The baseline row in
each table reports results for the basic experiment, whose parameter values are given in
Sec. IV. The table has four panels, each of which entails a change from the baseline model
along a different dimension indicated in the heading of the panel. Panel A examines the
effect of considering different coefficients of relative risk aversion. Panel B considers the
effect of changing the size of the cut in the replacement ratio and the size of the increase
in the labor income tax rate. Panel C considers the effect of allowing the investor to invest
only in bonds. Finally, panel D considers a special case in which the uncertainty about
future tax rates and the uncertainty about future retirement income are uncorrelated. In
particular, it considers the welfare gains from early resolution of uncertainty about future labor income tax rates when the income replacement ratio is uncertain and not
known until age 65.

optimal consumption relative to a household that resolves this uncertainty
at age 28. We omit the results for the changes in optimal portfolios because
they are, once again, quantitatively small. Both tables also explore some
variants of the basic exercise: panel A examines scenarios in which the
household coefficient of relative risk aversion changes relative to the
baseline model, panel B considers changes in the size of the potential
percentage increase in the income tax rate and decrease in the income
replacement ratio, panel C considers households that can invest only
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Table 6
Effect on Consumption of Joint Resolution of Uncertainty about Future Retirement Benefits
and Labor Income Tax Rates (%)
Age of Resolution of Uncertainty (A)

A. Relative risk aversion (γ):
γ=7
γ = 5 (baseline)
γ=3
B. Size of cut in retirement benefits and
increase in labor income tax rate:
ξ = 45%
ξ = 30% (baseline)
ξ = 15%
C. Assets available to household:
Only bonds (nonequity investors)
Bonds and equities (baseline)
D. Uncorrelated uncertainty:
Uncorrelated ξ
Baseline

35

40

45

50

–.8
–.1
.0

–1.4
–.3
.0

–1.9
–.5
.0

–2.5
–1.3
–.5

–.2
–.1
.0

–.6
–.3
–.1

–1.1
–.5
–.2

–2.5
–1.3
–.5

–.1
–.1

–.3
–.3

–.5
–.5

–1.4
–1.3

.0
–.1

–.2
–.3

–.4
–.5

–1.1
–1.3

Note: The table reports the change in optimal consumption from joint resolution of uncertainty about future tax rates and the replacement ratio of permanent income in retirement at
age A relative to a household that resolves this uncertainty at age 28. The table reports percentage changes in consumption only to the first decimal digit because digits beyond that
are indistinguishable from approximation error. The table reports results for the same cases
we examine in table 5.

in bonds, and, finally, panel D considers the case with uncorrelated
uncertainty.
Table 5 shows that the welfare changes from adding uncertainty
about retirement benefits to uncertainty about the income tax rate—
shown in table 3—are very large, both when uncertainty about retirement benefits is correlated with uncertainty about the future income tax
rate and when it is uncorrelated. For example, a household that learns
at age 40 about the income tax rate prevailing at age 50 instead of learning at age 50 experiences a utility gain of 0.028% per year. If the household is also uncertain about its future retirement benefits and first
learns about them at age 40, the welfare gain is more than twice as
large—0.069% per year.
The welfare gains are proportionally larger when the household is
more risk averse or faces more uncertainty. In both cases, the gains
are about three times as large relative to the case in which there is uncertainty only about the labor income tax rate. Interestingly, the gains
for nonequity investors are now larger than the gains for households that can invest in both bonds and equities. This suggests that
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the importance of being able to change portfolio allocations increases as
we consider scenarios with more uncertainty about noncapital income.
B.

Consumption Distortions

Consistent with our findings about welfare gains, table 6 shows that
early resolution of uncertainty about future labor income tax rates
and retirement income has a large impact on optimal consumption.
Households that do not resolve this uncertainty until age A consume
significantly less per year than households that resolve it early in their
life cycle—at age 28. For example, in our baseline model a household
that does not resolve this uncertainty until age 50 consumes about 1.3%
per year less than an identical household that learns at age 28. For a
household with a coefficient of relative risk aversion of 7, the reduction
in optimal consumption is 2.5%. Even at age 35, where the delay is only
one of 7 years, the reduction in consumption is 0.1% per year in the
baseline case and 0.8% per year in the case with a coefficient of relative
risk aversion of 7. In general, the fall in consumption is largest for
households that are more risk averse and for households that face large
possible reductions in income.
VIII.

The Costs of Policy Delay with Flexible Labor Supply

The costs of policy delay we have presented so far are based on the assumption that households can react to policy indecision only by modifying their savings and asset allocation decisions. Another important
dimension along which households might be able to buffer the costs
of policy delay is through their labor supply decisions. By varying
the hours they work, households have more flexibility to react to adverse shocks to their income and wealth, thus making less costly the
effect of a late resolution of uncertainty. On the other hand, early knowledge of future policy changes is more valuable when there is an extra
dimension along which households can adjust, thus making the benefits
of early resolution of uncertainty more valuable.
We now explore which of these two effects dominates in the context
of a realistically calibrated life cycle model with flexible labor supply
and policy uncertainty. Our work builds on Gomes et al. (2008), which
extends life cycle models of consumption and portfolio choice to allow
for labor supply decisions.12
We continue to assume that agents work their first K periods and pay
wage taxes in proportion to their labor earnings and capital income
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taxes in proportion to their asset income. But we now allow leisure Lt to
be a choice variable that enters the instantaneous utility function of the
household. Preferences over consumption and leisure are now given by

E1

T
X
t¼1

0
δt1 Dt @

t2
Y
j¼0

1
pj A

ðCt Lθt Þ1γ
;
1γ

ð22Þ

where Lt is time t leisure, θ is a leisure preference parameter, and the
rest of the variables and coefficients are defined as in (8). Households
can choose how much leisure Lt they want to consume each period or,
equivalently, how much they want to work. Leisure is measured as a
fraction of total available time and satisfies Lt ∈ ½L; 1, where L is minimum leisure time, which we set to one-third.
To calibrate θ and the wage process, we follow Gomes et al. (2008).
We choose θ so that the average labor supply over the life cycle matches
the average male hours of work per year reported in the Consumer Expenditure Survey—2,080 hours per year. The process for the wage rate
takes the same form as the process (10)–(11) for total labor income. Of
course, total labor earnings now equal optimally chosen labor supply
times the wage rate. The rest of the parameters of the model follow the same calibration as the model with fixed labor supply of
Sections III–VII. The appendix describes in full detail the wage process
and the calibration of the model.
To keep our exposition of results as simple as possible, we report only
welfare gains in this section of the paper and instead briefly describe
here the impact of early resolution of uncertainty about retirement income replacement ratios on labor supply decisions. We find that early
resolution of uncertainty leads to a greater adjustment of labor supply
when the household is closer to retirement. Relative to our benchmark
case in which uncertainty is resolved at age 65, labor supply changes by
0.03% per year at age 30 and changes by 0.46% per year at age 60. When
uncertainty is resolved early, the household needs to increase labor supply much less than when uncertainty is resolved late and the household
has less time to adjust.
Table 7 shows the welfare gains from early resolution at different
ages of uncertainty about retirement income replacement ratios. Because utility now depends on leisure as well as consumption, we can
no longer measure welfare changes in terms of changes in certaintyequivalent consumption as it is standard in this literature. Instead,
we report the percentage of first-year labor earnings the household
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Table 7
Welfare Effects of Early Resolution of Uncertainty: The Case of Variable Labor Supply (%)
Age of Resolution of Uncertainty (A)

Fixed labor supply
Variable labor supply

35

40

45

50

55

60

.673
.678

.658
.665

.633
.641

.574
.593

.482
.540

.313
.420

Note: The table reports welfare gains from early resolution at different ages of uncertainty
about retirement income replacement ratios. For each of the two cases reported in the
rows of the table, it reports the percentage of first-year labor earnings the household
would be willing to give up in order to resolve the uncertainty about the retirement income replacement ratio at age A, relative to the case in which the household learns about
this ratio at a retirement age of 65. The gains are based on our baseline case, described in
table 3 and in Secs. IV and VIII.

would be willing to give up in order to resolve the uncertainty about
the retirement income replacement ratio at age A, relative to the case in
which the household learns about this ratio at a retirement age of 65.
For ease of comparison, we also show the welfare gains for the fixed
labor supply model calculated on the same basis.
There are two interesting results emerging from table 7. First, to the
extent one can really compare the variable and fixed labor supply models, the welfare gains are larger in the case of variable labor supply.
Thus being able to adjust labor supply makes early knowledge of future
policy changes more valuable to households. Second, the difference in
welfare gains from resolving uncertainty early is small at younger ages
and becomes larger at later ages. The ability to adjust labor supply in
response to policy news is not very valuable when the household can
already adjust its savings and portfolio allocation and has a long horizon until retirement. However, this extra degree of flexibility is much
more valuable when there are fewer years until retirement.
There is, however, a counterargument for why variable labor supply
would lead to a smaller gain from early resolution, namely, that being
able to adjust labor supply is similar to having an insurance policy
against receiving smaller benefits than expected; if the insurer is risk
neutral, its premium will not differ whether it learns the policy outcome
early or late since its payouts will be the same. Thus, if the part of the
utility function involving leisure were separable, linear, and not time
discounted, households would, in effect, represent risk-neutral insurance companies. They would adjust at age 65 to the news about their
benefits by altering their labor supply and earnings, not their consumption. And since they would make the same adjustments no matter
whether they learned early or late about the benefit change, learning
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early would not change expected utility. With our preferences, which
are nonlinear in leisure, being able to respond to shocks makes learning
early more valuable even though the shock is of smaller consequence,
for any given date of learning, because of the ability to adjust labor
supply.
IX.

Conclusions

This paper has explored the effects on life cycle saving, asset allocation,
labor supply, and welfare of delays in the resolution of uncertainty. Specifically, the paper conducts an analysis of the excess burden of government indecision, an issue that has not, to our knowledge, been directly
addressed in prior research. The paper evaluates the effects of delaying
the resolution of uncertainty about future government-provided retirement benefits and government-imposed taxes using a realistically calibrated model of life cycle consumption, saving, and portfolio choice.
We find that households respond optimally to a delay in the resolution of uncertainty by reducing their consumption. This reduction in
consumption is increasing in the size of the potential cuts in disposable
income (arising from retirement benefit cuts or tax hikes), risk aversion,
and the volatility of shocks to labor earnings. A delay in the resolution
of uncertainty has no significant effect on asset allocation decisions.
We also find that households experience sizable welfare gains from
learning early about future changes in benefits and tax rates regardless
of their attitudes toward risk or the uncertainty they face about their
own labor earnings. For example, our baseline household is willing
to pay an annual fee equivalent to 0.12% of annual consumption in order to learn at age 35 the Social Security benefit income replacement
ratio that it will experience at retirement. Welfare gains are most pronounced for more risk-averse households, households facing more uncertainty about future labor earnings, and households facing either
larger potential cuts in benefits or increases in marginal tax rates.
Finally, being able to adjust one’s labor supply in addition to consumption and portfolio allocations exacerbates the excess burden of
policy indecision. Having early knowledge of future changes in policy
is more valuable the larger the number of dimensions along which the
household can adjust in advance of the policy change. The marginal
gain from elastic labor supply is relatively small when the household
has a long horizon before the policy change along which it can adjust
its savings and asset allocation. But it becomes very valuable when the
household has a shorter horizon to adjust.
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This paper has highlighted the importance of the economic benefits
of early resolution of uncertainty in the context of two specific policy
changes. There are other types of policy indecisions whose costs might
be worth exploring, including switching tax structure (e.g., from income to consumption taxation), cutting back on health care benefits,
or printing money to pay public debt, leading potentially to very high
rates of inflation and overall financial and economic instability.
There is always a natural resistance to deliver bad news and to postpone difficult decisions, particularly if there are short-term benefits from
delaying the announcement of bad news. Governments are not different
in this respect. Whatever gains governments might obtain from delaying
the announcement of policy changes, delay also fosters and exacerbates
economic uncertainty. In this paper, we have begun to model and quantify the excess burden of government indecision. As we have stressed,
this excess burden arises not from implementing specific policies but
from delaying their determination and announcement. We have shown
that this efficiency loss can be large depending on the precise policy in
question, the degree of risk aversion, and access to capital markets.
Appendix
Welfare Metric in the Model with Fixed Labor Supply
The welfare calculations are done in the form of standard consumptionequivalent variations: for each case (i.e., value of A) we compute the
constant consumption stream that makes the investor as well off in expected utility terms as the expected consumption stream that she or he
will actually obtain. Relative utility losses are then obtained by measuring the change in this equivalent consumption stream when deviating
from the optimal rule toward the rule considered.
More precisely, we first solve the optimal consumption/savings
problem for an agent for a given value of A. Denoting the optimal conT
sumption stream for this problem by fCA
t gt¼1, we then compute the
corresponding expected lifetime utility:

V A ≡ E1

T
X
t¼1

0
1
1γ
t1
Y
CA
t1 @
t
A
:
δ
pj
1γ
j¼0

ðA1Þ

Note that this is just the value function from the maximization problem.
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We can convert this expected discounted lifetime utility into consumption units by computing the equivalent constant consumption
A
stream fC gTt¼1 that leaves the investor indifferent between this and
T
the consumption stream fCA
t gt¼1 . This is equivalent to solving
V ¼
A

T
X

0
t1 @

δ

t¼1

t1
Y

1

A1γ

C
:
pj A
1γ
j¼0

ðA2Þ

Therefore,
1=ð1γÞ

ð1  γÞV A
A
C ¼ PT
:
Q
t1 ð t1 p Þ
t¼1 δ
j¼0 j

ðA3Þ

With A ¼ 65 taken as our baseline case, the utility gain from changing A can then be simply computed as the percentage loss in equivalent
consumption:
A

C C
C

65

65

¼

VA

½1=ð1γÞ

½1=ð1γÞ

 V 65

V 65½1=ð1γÞ

:

ðA4Þ

Adding Flexible Labor Supply
We start by noting that under the preference structure (22), labor supply
is invariant to secular changes in the real wage in accord with US experience. Under the assumptions of Section VIII, the investor’s financial
wealth at the end of working period t is given by
p

Wtþ1 ¼ Rtþ1 ½Wt þ ð1  ht Þð1  τL Þwt Nt  Ct ;

ðA5Þ

where wt is the time t wage and Nt is labor supply as a fraction of total
available time, that is, Nt ¼ 1  Lt .
The log of wages follows the process
ln wt ¼ f ðtÞ þ vt þ εt ;

ðA6Þ

where f ðtÞ is a deterministic function of age, vt is a permanent component given by
vt ¼ vt1 þ ut ;
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ut is distributed as Nð0; σ 2u Þ, and εt is a transitory shock uncorrelated
with ut , which is distributed as Nð0; σ2ε Þ. The innovation to the permanent component of the wage rate (ut ) can be correlated with the return
to equity Rt , with coefficient ρ.
We calibrate the wage income process (A6)–(A7) as follows: first, we
use the wage profile reported in Fehr, Jokisch, and Kotlikoff (2007) to
calibrate the deterministic age-dependent component of wages.13 Second, we use the estimates of σu and σε of 10.95% and 13.89% reported
in Cocco et al. (2005) to calibrate the stochastic component of wages.
Following Carroll (1997), we divide the estimated standard deviation
of transitory income shocks by 2 to account for measurement error.
The implied wage growth rates over the life cycle generated by this
function exhibit an inverted-U shape and are comparable to average total income growth rates in the Panel Study of Income Dynamics data.
We set λ exactly as in the case with fixed labor supply and uncertainty about the replacement ratio for retirement income; that is, we assume
that the log of Social Security income is a fraction λ of the average lifetime labor earnings that the agent would have obtained had he worked
full-time during his working life. That is,
PK
lnðYÞ ¼ λ

t¼1 ½

f ðtÞ þ vt 
N;
K

ðA8Þ

where N denotes full-time labor supply. As noted in Gomes et al.
(2008), this simplified assumption is a first-order approximation to
the incentives built into the Social Security system, which make Social
Security income depend on the individual’s average earnings in her
35 highest-earnings years. Letting Social Security income depend on
past labor supply decisions—specifically, average past labor supply—
introduces a computationally costly extra state variable but makes little
difference to the results.
The rest of the calibration follows the calibration in the model with
fixed labor supply.
Endnotes
We thank the Social Security Administration for research support. All views expressed
and mistakes made are entirely our own. Viceira also thanks the Division of Research at
Harvard Business School for generous financial support. For acknowledgments, sources
of research support, and disclosure of the authors’ material financial relationships, if any,
please see http://www.nber.org/chapters/c12562.ack.
1. This is the level of consumption the agent would need to receive for sure each year to have
a sure level of utility equal to the level of utility the person can expect, on average, to enjoy.
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2. One explanation for delaying decisions is that older generations, which control political outcomes and thus policy decisions, seek to wait as long as possible in determining how
much to expropriate younger generations because the longer they wait the more they can
learn about the level of income that the young are able to generate in the labor market. See
Altonji, Hayashi, and Kotlikoff (1997) for an analysis of how uncertainty in the labor earnings of adult children will lead their parents to delay deciding how well to treat them.
3. See Kotlikoff (2002) for a demonstration of this point.
4. Note that
∂f ðxÞ
¼
∂x


1


1 1=γ
x
γ

and


∂2 f ðxÞ
1
1 ð1þ1=γÞ
x
1
¼
:
2
∂x
γ
γ
5. This is the same process as in Carroll (1997) and Gourinchas and Parker (2002).
Hubbard, Skinner, and Zeldes (1995) replace the permanent shocks with a very persistent
first-order autoregressive process.
6. Following Carroll (1997), we divide the estimated standard deviation of transitory
income shocks by 2 to take into account measurement error.
7. We do not include a sensitivity analysis with respect to the discount rate because our
welfare results are not significantly different for a sensible range of variation in this parameter. Results are available on request from the authors.
8. We do not have good intuition for why the welfare losses would rise slightly with
lower λ for these values of the relative risk aversion coefficient.
9. We report percentage changes in consumption only to the first decimal digit because
digits beyond that are indistinguishable from approximation error.
10. We do not report them for this reason, but they are readily available on request.
11. Once again, the effect on portfolio choice is very small, and accordingly we do not
report it.
12. French (2005) and Low (2005) also explore the labor supply decision in a life cycle
model of consumption, but they ignore portfolio choice.
13. Specifically, we use their earnings function Eða; 2Þ, given in eq. (9) of their paper,
with parameter λ equal to zero. In this function, the argument a denotes age, and 2 denotes the middle income class.
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