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Abstract

This paper quantifies the aggregate and distributional consequences of tax avoid-

ance. To this end, I set up a general equilibrium overlapping generations model in

which households pay capital gains taxes on realized gains and have the option to

avoid these taxes by paying a fixed cost. I find that borrowers benefit indirectly from

tax avoidance through its general equilibrium effects on the interest rate, while savers

who do not avoid capital gains taxes generally are on the losing side. Changes in the

optimal allocations of households avoiding taxes are responsible for explaining the dif-

ferences between the models with and without tax avoidance.
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1 Introduction

Offshore Financial Centers (OFCs) have considerably increased their holdings of U.S. equity

over the last 20 years. Figure 1 illustrates this trend by plotting the share of total U.S.

equity held offshore. In 1989, OFCs owned about 1 percent of the value of the U.S. equity

market. By 2012, this share has risen to over 8 percent. While OFCs have thus become

more important over time, little is known about the effects of tax avoidance associated with

assets domiciliated in OFCs.

Figure 1: Share of U.S. equity market held offshore
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This paper aims to quantify the general equilibrium implications of tax avoidance by

setting up a life cycle overlapping generations model in which households are liable for

capital gains taxes and have the option to avoid these taxes. By comparing the models with

and without tax avoidance, I find that households avoiding taxes are not the sole beneficiaries

of tax avoidance. Through general equilibrium effects, borrowers benefit indirectly from tax

avoidance as the model with tax avoidance is characterized by a lower risk-free rate when

compared to a model without tax avoidance.

The reduced risk-free rate arises as a result of portfolio rebalancing on the side of house-

holds that avoid taxes. These households have to rebalance their portfolios for two reasons:

(i) they earn higher expected net returns as a result of not paying the tax, as long as the

expected gross return is positive; and (ii) they face a higher volatility of future net returns

once they decide to avoid. While the first reason seems straightforward, the second is not

and arises due to the treatment of capital gains/losses in the U.S. tax code. In my model,

as in the tax code, households are taxed when realizing gains, but also receive a deduction

when realizing capital losses. This serves as an “insurance” provided by the tax code, since
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the tax/deduction decreases the volatility of net returns. Hence, when households opt for

avoiding capital gains taxes, they will have higher net gains in the absence of the tax, but

will also face a higher volatility of net returns.

The two reasons for rebalancing described above translate into different rebalancing

strategies when the household has access to two assets: a risky equity subject to capital

gains taxes and a riskless asset. On one side, higher expected net returns prompt the house-

hold that decides to avoid into rebalancing towards the risky asset. In a general equilibrium

setup, this increases the demand for the risky asset which in turn lowers its return, con-

ditional on supply being held constant. On the other side, higher volatility of net returns

discourages risky investments and induces the household to hold more of the riskless asset

when avoiding taxes. This type of rebalancing will have as a side effect a lower risk-free rate

in a general equilibrium setting in which the supply of riskless securities is unchanged. In

this paper, I quantify which of these two general equilibrium effects dominates by comparing

the asset pricing moments generated by the model across two steady states: (i) a steady

state without tax avoidance; and (ii) a steady state with tax avoidance in which households

have the option to avoid taxes by paying a fixed cost. I find that households avoiding taxes

rebalance away from the risky asset, driving down the riskless rate by about 59 basis points

in the model with tax avoidance when compared to the model without tax avoidance.

In my model, borrowers reap the benefits of a low interest rate environment. Due to

the overlapping generation setup and the life cycle structure of the household’s problem,

predominantly young households are going to be the ones borrowing in the economy. As a

consequence of the reduced interest rates, these households will be able to better smooth

their consumption across time. In fact, young households would be willing to give up to

2.8 percent of their lifetime consumption to stay in the new steady state that involves tax

avoidance. In contrast, older households who are in the dissaving stage of their life cycle

will bear most of the pain in a model with tax avoidance, as they will be earning a lower

return on their risk-free asset holdings. These households would be willing to give up about

1.15 percent of their lifetime consumption to stay in a steady state that does not allow for

any tax avoidance. Middle-aged households gain moderately from tax avoidance, because

the size of their debt is considerably smaller than that of young agents.

To account for the fact that not all agents are avoiding taxes, I assume that there is a fixed

cost of avoiding taxes.1 Hence, a household deciding whether to avoid capital gains taxes

or not faces two costs associated with tax avoidance: an explicit cost that the household

has to pay when avoiding taxes for the first time, and an implicit cost of facing a higher

1I calibrate this cost in the model with tax avoidance to match the share of U.S. equities held offshore in
2012. For the model without tax avoidance, I assume that this cost is equal to infinity.
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volatility of future net returns. The benefit of tax avoidance resides in the prospect of

realizing capital gains without having to pay the tax. Only households that find the benefits

of tax avoidance to be larger than the costs associated with it will avoid taxes in the model.

To be more specific, the fixed entry cost of avoiding taxes will hinder the decision of young

and/or poor households to avoid taxes, as these agents don’t have enough available wealth

to pay this cost. Once agents accumulate enough wealth, they will face the tradeoff between

increasing volatility of future net returns and selling equity without having to pay taxes

when avoiding. As a consequence, predominantly older households that are dissaving and

hold equity with sizable embedded gains will find it optimal to avoid taxes, since consuming

more from realizing untaxed capital gains outweighs the cost of facing a higher volatility of

net returns. In contrast, relatively younger households that hold a sizable amount of equity

will not avoid taxes because they still value the “insurance” provided to them by the tax

code more than the benefit of having higher net returns when realizing gains.

Indeed, I find that in the model with tax avoidance the vast majority of agents who

avoid taxes are aged between 70 and 80 years.2 I also find that these agents own equity with

embedded gains of about 4 times their purchase price when they start avoiding taxes, which

is considerably larger than the embedded gains of households in the same wealth percentile

that do not avoid taxes. Furthermore, households avoiding taxes own a significant amount

of wealth in the model, summing up to 13.39 percent of total wealth and 8.1 percent of

total equity. They are also primarily part of the top percentile of the wealth distribution.

Hence, it should come as no surprise that when these households replace some of their equity

holdings with risk-free bonds they create sizable distortions in asset markets, triggering the

general equilibrium effect described earlier. As a consequence, the model with tax avoidance

is able to generate a sizable equity premium of 6.39 percent, which is consistent with the

equity premium observed in the data and almost 1 percentage point higher than the equity

premium in the model without tax avoidance.

The model with tax avoidance is characterized by more wealth inequality when compared

to the model without tax avoidance. The wealth distribution in the model with tax avoidance

has a Gini coefficient of 0.83, while the Gini coefficient for the wealth distribution in the model

without tax avoidance is equal to 0.70. This should come as no surprise, since in the model

with tax avoidance households at the very top of the wealth distribution are able to avoid

taxes when realizing sizable gains. As a consequence, in the model with tax avoidance, the

top 1 percent of households own 20 percent of total wealth, about 4 percentage points higher

than in the model without avoidance. Moreover, households at the bottom of the wealth

distribution will borrow more in the model with avoidance due to the lower risk-free rate.

2The maximum age in my model is set to 90 years.
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The share of households with zero or negative wealth in this model is equal to 20 percent,

while in the model without tax avoidance this share is 0.16. These diverging patterns at the

top and the bottom of the wealth distribution are responsible for the differences in wealth

inequality across the two models.

This paper relates to two strands of literature. First, it builds on the literature regard-

ing the link between capital gains taxation and portfolio allocations. This literature was

pioneered by Constantinides (1983) and studies the optimal dynamic portfolio policy in the

presence of capital gains taxes, albeit in a partial equilibrium framework where investor’s

portfolio allocations cannot influence asset prices. This paper intends to fill this gap by

studying the general equilibrium implications of models where households are liable for cap-

ital gains taxes. It uses a similar setup and underlying assumptions regarding the realized

gains, losses and cost bases as in Dybvig and Ross (1986), Dammon et al. (2001), DeMiguel

and Uppal (2005) and Gallmeyer et al. (2006).3 Dai et al. (2008) and Sialm (2009) provide

empirical evidence on the distortion to individual portfolio holdings caused by capital gains

taxes.

Second, this papers borrows heavily from the literature on heterogeneity, incomplete

markets and equity prices. It uses the same modeling framework and solution method

as in Aiyagari (1994), Krusell and Smith (1997), Storesletten et al. (2007), Gomes and

Michaelides (2008), and Favilukis (2013). The overarching theme of these papers is that

exogenous differences lead to heterogeneity in endogenous choices (e.g. labor supply, portfolio

choice), which either amplifies or reduces inequality in economic outcomes. This paper uses a

somewhat similar model to study the quantitative implications of tax avoidance. In essence,

it adds to the existing framework by incorporating the cost basis of previously purchased

equities as a state variable in the optimization problem of the household. Furthermore,

it also includes the decision to avoid taxes in the optimization problem of a household.

These additional features of the model allow me to quantify the aggregate and distributional

implications of tax avoidance.

The remainder of the paper is organized as follows. In Section 2, I present the model,

describe the solution method and provide details regarding the calibration of the model. Sec-

tion 3 discusses my results on the aggregate and distributional implications of tax avoidance.

Section 4 concludes.

3For earlier work on after-tax portfolio choice albeit in a single-period environment see Elton and Gruber
(1978) and Balcer and Judd (1987).
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Figure 2: Model diagram.
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2 The Model

This section introduces the model and describes the solution method. The model setup is

similar to the one in Gomes and Michaelides (2008).4 Households supply labor inelastically

and receive wages that are subject to uninsurable idiosyncratic shocks and social security

taxes. In order to smooth consumption, households invest in two assets: a one-period riskless

asset (bond) traded among the mass of households and a risky capital stock (equity) which

they buy from the firms. They have to pay taxes on any realized gains stemming from the

sales of their stock holdings, similar to the decision problems in Dammon et al. (2001).5

Households can avoid this tax by paying a certain cost. Firms are competitive and produce

a non-durable consumption good by employing labor and capital from households. Figure 2

summarizes all interactions between the participants in this model.

2.1 Setup

Households. A continuum of households are born in every period. Each household lives

for a maximum number of years A=70 (90 years). There are A overlapping generations of

households in this economy, indexed by a = 1, ..., A. The lifespan of the household is divided

4Heathcote et al. (2009) provide a detailed overview of this literature.
5Dammon et al. (2004) use the same life-cycle model to investigate asset allocation for investors making

taxable and tax-deferred investments. Garlappi et al. (2001) and Gallmeyer et al. (2006) study the impli-
cations of multiple risky assets on the trading decisions of an individual who is subject to taxes on realized
capital gains. Dammon and Spatt (2012) provide a review of the literature on capital gains taxes and lifetime
portfolio choice.
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into two periods: the households works from age 21 to 65 (a=1,...,45) and enjoys retirement

between ages 66 and 90 (a=46,...,70). Households die with an age-dependent probability.

When the agent reaches age A, he dies with certainty.

Agents derive utility from consumption. The per period utility derived from consumption

at each age a and time t takes the CRRA form, U(Ca,t) = (Ca,t)1−γ

1−γ where C is the consumption

level of households and γ is the degree of risk aversion. Terminal wealth enters the utility

function as Ṽ (Xt) =
X1−γ
t

1−γ , where X is the wealth of the household at time t. All unused

wealth that results from household dying before A=70 is rebated equally to the rest of the

households in the economy via the transfer system described below. Hence, I implicitly

assume that households care about terminal wealth, but that this wealth is donated to the

rest of the households after their death.6

During the working stage of life, every household supplies one unit of labor inelastically.

Workers are heterogenous in terms of their labor productivity. Their labor income process

follows a stochastic process Y i
a,t = WtL

i
a,t. Y

i
a,t stands for labor income of agent i of age a at

time t. Wt is the wage per unit of productivity quoted on the labor market by firms employing

households. Lia,t represents the labor endowment of each household. This endowment is a

product between a transitory shock, εi, and a permanent shock, H i
a:

Lia = H i
aε
i, ln εi ∼ i.i.d. (−1

2
σ2
ε , σ

2
ε) (1)

H i
a = exp(f(a))H i

a−1ξ
i, ln ξi ∼ i.i.d. (−1

2
σ2
ξ , σ

2
ξ ) (2)

where f(a) is a deterministic function of age, mimicking the typical hump-shaped profile in

life-cycle earnings. After retirement at age 66 (a = 46), the household receives a pension

Φia,t = H i
a=rWtτss

NW

NR , where H i
a=r is the value of the permanent shock at retirement, τss is

the social security tax rate and NW

NR is the ratio between the number of workers, NW , and

the number of retirees, NR. This assumption regarding the pension insures that the social

security system clears without any deficit at each point in time.7

Wealth, Taxation, and Capital Gains. The household can invest its wealth in two assets:

a one-period riskless bond and a risky asset. The bond is traded at price Qt and delivers

6The bequest motive proves to be important when discussing the reset provision characteristic for the US
tax code. According to the US tax code, whenever a person dies with positive wealth and there are capital
gains accrued on that wealth, the person inheriting this wealth will not be liable for any capital gains taxes.
However, any bequeathed wealth is subject to estate taxes if this wealth is above the federal exemption level.
I abstract from these features of the tax code for two reasons: (i) the magnitude of the bequest motive is
quantitatively small (see Hurd, 1989), and (ii) ignoring bequests simplifies the model.

7I assume that there is no population growth in this economy. Hence, the ratio NW

NR is constant over time.
The number of workers and the number of retirees are calculated based on life expectancy tables.
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one unit of consumption next period. Bi
a,t is the amount invested in bonds by household i

of age a at time t. The risky asset trades at price Pt and the amount held by agent i of age

a at time t is denoted by N i
a,t. Finally, the wealth that a particular agent i of age a carries

into period t (before trading) is

X i
a,t = N i

a,tPt +Bi
a,t (3)

Agents are liable for social security taxes (τss) and capital gains taxes (τg).
8 The social

security tax is proportional to wage income, whereas the capital gains tax is levied only if

any gains are realized in a particular period t. Realized losses are rebated to the household

at the same rate in the same period.9 Gains and losses are calculated based on the difference

between the current price of the stock, Pt, and the cost basis, P i
a−1,t−1. The cost basis is

specific to each agent and has the following law of motion:

P i
a,t =


N i
a,tP

i
a−1,t−1+max(N i

a+1,t+1−N i
a,t,0)Pt

N i
a,t+max(N i

a+1,t+1−N i
a,t,0)

, if Pt > P i
a−1,t−1 (gain)

Pt, if Pt ≤ P i
a−1,t−1 (loss)

(4)

This law of motion is conditional on whether there is an embedded capital gain or loss

on the shares held by an agent at time t. In case of a capital gain, Pt > P i
a−1,t−1, the

cost basis remains the same if the agent sells some shares (N i
a+1,t+1 < N i

a,t) or does not

trade at all. However, if the agent acquires new shares (N i
a+1,t+1 > N i

a,t), the cost basis is

equal to a weighted average between the previous cost basis and the current price quoted

on the market, where the weights are determined by the holdings of old vs. new shares(
N i
a,tP

i
a−1,t−1

N i
a+1,t+1

+
(N i

a+1,t+1−N i
a,t)Pt

N i
a+1,t+1

)
. This assumption approximates the exact basis by an av-

erage basis, and is in line with existing rules of the US tax code which allow households

to report as their exact basis for each share a weighted average cost basis calculated based

on their transactions in a given year. DeMiguel and Uppal (2005) show that the certainty

equivalent loss from using the average cost basis instead of the exact basis is insignificant.

In case of a capital loss, Pt ≤ P i
a−1,t−1, the cost basis is set to the current price, since the

agent finds it optimal to sell all his shares in order to obtain the tax rebate. The optimality

8For simplicity, I assume that returns on bonds are exempt from taxation and that there are no dividends
associated with the stock.

9According to the US tax code, capital losses of up to $3000 per year can be deducted from ordinary
income. Any losses above this amount can be carried forward indefinitely. I abstract from this limit and
assume that any losses are rebated to the household immediately, similar to Dammon et al. (2001) and
Gallmeyer et al. (2006). Ehling et al. (2013) study the portfolio choice decisions when capital losses can
only be used to offset current or future realized capital gains and find that households hold significantly less
equity in their portfolios.
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Figure 3: Timing of the cost basis.

t− 1 t t+ 1

P
i
a−

1,t
−1

Re
ali

ze
Ga

ins
/L

oss
es

Up
da
te
cos

t b
asi

s P
i
a,t

of this decision relies on discounting, since households value the rebate in the current period

more than in the future period. Also, this specification of the updating rule for the cost

basis in case of a capital loss implicitly assumes that there is no wash-sale constraint that

would prevent the agent from selling and buying the stock in the same period.10 If wash-sales

were not allowed, agents would hold more of the equity with an embedded loss and would

generally trade more equities whenever trades occur to insure against this additional source

of non-convexity in their feasibility set (see e.g. Garlappi et al., 2001; and DeMiguel and

Uppal, 2005). Figure 3 exemplifies the timeline that the cost basis follows. As described in

the figure, the cost basis is updated after trading at time t and before entering period t+ 1.

The set of constraints that a household i of age a faces before retirement is:

Ci
a,t = X i

a,t + Ȳ i
a,t −N i

a+1,t+1Pt −Bi
a+1,t+1Qt + Trt − (1−Oi

a,t)τgG
i
a,t (5)

X i
a+1,t+1 ≥ −ω (6)

N i
a,t ≥ 0 ∀a, t (7)

where

Ȳ i
a,t =

(1− τss)Y i
a,t, if a < 46

Φia,t, if a ≥ 46

The budget constraint of a household is given by Equation (5), where Trt are transfers

received by the household, Oi
a,t is the tax avoidance status and Gi

a,t is the realized capital

gain/loss. Oi
a,t is an indicator variable that can take two possible values, zero or one. Assume

for now that Oi
a,t = 0, namely that the household pays capital gains taxes. Later, I describe

the opposite case, Oi
a,t = 1, when introducing the tax avoidance decision of the household.

Transfers are based on net capital gains taxes collected in a given year t and on the wealth

10Wash-sales are prohibited by the US tax code. However, one could set up a trading strategy that can
circumvent this rule. The key to this strategy is selling the stock that incurred a loss and buying other
stocks that are highly correlated with the stock that has been sold. After one month this transaction can be
reverted, without triggering any legal penalties.
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left from households dying prior to reaching A=70, which are being distributed equally among

all households every period, Trt = 1
N

(∑
i

∑
a τgG

i
a,t + donated wealth

)
. Households cannot

borrow beyond a certain threshold ω. Also, short sales of the risky asset are disallowed in

this model.

The realized capital gain/loss is given by:

Gi
a,t =

{
N i
a,t · 1Pt<P ia−1,t−1

+
[
1− 1Pt<P ia−1,t−1

]
max

(
N i
a,t −N i

a+1,t+1, 0
)}
·
(
Pt − P i

a−1,t−1

)
(8)

where 1Pt<P ia−1,t−1
is an indicator function that takes the value of one when there is an em-

bedded capital loss and zero otherwise. This specification of the realized capital gain/loss

Gi
a,t rationalizes three cases that an agent might face. First, in the case of an embedded

gain (1Pt<P ia−1,t−1
= 0) and a consequent purchase of stock (N i

a,t < N i
a+1,t+1), the realized

gain function will be equal to zero (Gi
a,t = 0). Second, in the case of an embedded gain

(1Pt<P ia−1,t−1
= 0) and a subsequent sell-off (N i

a,t > N i
a+1,t+1), the realized gain will be mea-

sured according to the amount of shares sold and the difference between the sale price and

the cost basis (Gi
a,t = (N i

a,t − N i
a+1,t+1) ·

(
Pt − P i

a−1,t−1

)
). Lastly, in the presence of an em-

bedded loss (1Pt<P ia−1,t−1
= 1), the agent realizes a loss (Gi

a,t = N i
a,t

(
Pt − P i

a−1,t−1

)
). Note

that in the last case, the absence of a no wash-sale constraint implies that the agent can buy

stocks in period t, namely that N i
a+1,t+1 is not restricted to N i

a,t.

Tax Avoidance. Little is known about the way Offshore Financial Centers operate, since

secrecy is part of the services offered to their clients. Nonetheless, we do know that financial

institutions that can help their clients avoid capital gains taxes impose three conditions upon

their clients. First, there is a minimum account balance requirement that the client must

fulfill. Second, most of the offshore financial institutions require an eligible introducer - an

individual or company which already has an account with the offshore bank. Third, the client

has to pay an annual fee which generally does not depend on the volume of transactions.

In order to capture these features, I assume that households which decide to avoid taxes

have to pay a fixed entry cost F0. This entry cost is paid once and represents both the

transaction costs paid for opening an account with an offshore bank and the opportunity

costs associated with finding an eligible introducer.11 I also assume that the decision to avoid

taxes is permanent and cannot be reverted.12 As described earlier, the tax avoidance status

11Unfortunately, there is no data on the size or characteristics of the costs associated with tax avoidance,
aside from anecdotal evidence. To circumvent the data availability issue, I will calibrate the entry cost to
match the share of wealth held in OFCs observed in the data and assume, for simplicity, that the per period
participation cost is equal to zero.

12This assumption seems reasonable given that most offshore account holders don’t report their holdings
even when tax amnesty programs are enacted. For example, the recent U.S. federal tax amnesty programs
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is summarized by Oi
a,t, which is set to 1 starting in the period when the household has paid

the entry cost F0.

This implies that any household that opts for starting to avoid taxes at time t will face

a different budget constraint at time t:

Ci
a,t = X i

a,t + Ȳ i
a,t −N i

a+1,t+1Pt −Bi
a+1,t+1Qt + Trt − F0 − (1−Oi

a,t) · τgGi
a,t (9)

This budget constraint is an adaptation of Equation (5) that incorporates the tax avoid-

ance cost F0.13 Setting Oi
a,t = 1 (i.e. avoiding capital gains taxes) nullifies any tax liabilities,

but also cancels the deductibility of losses which could otherwise be rebated to households

in periods when they realize capital losses. Also, note that even the households who avoid

capital gains taxes are still liable for social security taxes in my model (as Ȳ i
a,t is a function

of τss). This distinction between avoidance of social security taxes and capital gains taxes is

in line with the findings of Kleven et al. (2011) who document that evasion and avoidance

rates for third-party reported income (such as labor income) are significantly lower than for

self-reported income (i.e. capital gains).

The entry cost F0 introduces an endogenous lower bound of wealth that the household

must have in order to avoid capital gains taxes. Hence, if the cost is sizable, only wealthy

households will explicitly have the option to avoid taxes in this model. The budget constraint

in the periods following the one when the household started to avoid taxes is similar to the

one in Equation (5). Note that this constraint does not include the cost of tax avoidance F0,

which has been paid in one of the previous periods. Furthermore, due to the change in the

tax avoidance status (Oi
a,t = 1), the household will no longer be liable for capital gains taxes

(since 1 − Oi
a,t = 0 for these households). This implies that these households earn higher

expected net returns as a result of not paying the tax. They also face a higher volatility of

future net returns once they decide to avoid, because they can no longer claim the deduction

associated to realizing losses and, as a consequence, might be subject to higher future losses.

To sum up, households maximize their expected discounted value of future utilities:

Va(X
i
a,t, O

i
a,t, P

i
a−1,t−1) = max

Cia,t,N
i
a+1,t+1,O

i
a,t

Et

{ ∑
j=a,70

βj
[
(1− πj)U(Ci

j,t) + πjṼ (X i
j,t)
]}

managed to collect only $5 billion in back taxes from 34,500 voluntary disclosures between 2009 and 2012.
13In my setup, the cost of tax avoidance bears some resemblance to the cost of participating in the stock

market used in Brennan (1975), Allen and Gale (1994), Heaton and Lucas (1996), Gomes and Michaelides
(2005), Alan (2006), Gomes and Michaelides (2008) and Favilukis (2013). The major difference is that in my
model all households can participate in the stock market and only few households will pay the entry cost to
avoid taxes. The magnitude of the entry cost will be large enough to dissuade most of the households from
avoiding capital gains taxes.
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subject to the budget constraint

Ci
a,t =


X i
a,t + Ȳ i

a,t −N i
a+1,t+1Pt −Bi

a+1,t+1Qt + Trt − τgGi
a,t, if Oi

a,t = 0

X i
a,t + Ȳ i

a,t −N i
a+1,t+1Pt −Bi

a+1,t+1Qt + Trt − F0, if Oi
a,t = 1

X i
a,t + Ȳ i

a,t −N i
a+1,t+1Pt −Bi

a+1,t+1Qt + Trt, if Oi
a,t = 1 and ∃j s.t Oi

a−j,t−j = 1

and the constraints in Equations (6) and (7). πj is the probability of dying at age j. Note

that the optimal decision regarding bond holdings can be obtained from the budget con-

straint, once optimal consumption, stockholding and tax avoidance status are known.

Firms. I model the productive sector as an environment with perfect competition in which

firms produce a nondurable consumption good by combining capital and labor. Total output

Yt is given by:

Yt = ZtK
α
t L

1−α
t (10)

where Kt is the stock of capital at time t and Lt is the total labor supply. Zt is the aggregate

stochastic productivity shock which follows a law of motion described by a growth component

%t, and a stochastic component Ut:

Zt = %tUt (11)

%t = (1 + g)t (12)

The stochastic component follows a two-state Markov process capturing the average length

of business cycles. g is the constant per period growth rate. I assume that firms decide

regarding their capital-to-labor ratios after observing the aggregate shocks. Hence, factor

prices are given by the first-order conditions:

Wt = (1− α)Zt(Kt/Lt)
α (13)

RK
t = αZt(Kt/Lt)

α−1 − δt (14)

where RK
t is the return on capital and α is the share of capital in total output. The depre-

ciation rate δt is time-dependent in my model and follows the process:

δt = δ + s · ρt, ρt ∼ i.i.d. N(0, 1) (15)

where δ is a constant and s is a scalar. I add a stochastic component, ρt, to the deprecia-

tion rate in order to match the volatility of returns observed in the data. This depreciation
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rate can be thought of as a combination of physical depreciation, adjustment costs and

investment-specific shocks. Another way of modeling this feature of the data is by explicitly

introducing adjustment costs in the decision problem of the firm. However, using a stochas-

tic depreciation rate instead of adjustment costs absolves me from computing a stochastic

discount factor (SDF) in an economy where different stock holders will have different SDFs.14

I assume that firms do not issue any dividends. Hence, the price of shares at time

t will be based on the per period return and the price of capital in the previous period,

Pt = (1 + RK
t )Pt−1. Households use this price when adjusting their holdings of the risky

asset, N i
a+1,t+1. Total capital Kt+1 is the sum of these holdings across all households of all

ages in each time period.

2.2 Equilibrium

The aggregate state space of this economy can be summarized by [µt, Ut, ρt]. µ is a measure

defined over S = A×Y ×X × P ×O, where A is the set of ages, Y is the set of individual

productivity levels, X is the set of individual wealth levels, P is the set of individual cost

bases and O clarifies whether the household is avoiding taxes or not. Ut is the aggregate

productivity shock, and ρt is the depreciation rate shock. The presence of these two aggregate

shocks implies that µt will evolve stochastically, according to the law of motion µt+1 =

Γ(µt, Ut, Ut+1, ρt, ρt+1)

The equilibrium in this economy consists of a set of endogenously determined prices

given by the time-invariant functions RK
t = RK(µt, Ut, ρt), Qt = Q(µt, Ut, ρt) and Wt =

W (µt, Ut, ρt); a law of motion for µ given by µt+1 = Γ(µt, Ut, Ut+1, ρt, ρt+1); and a set of

cohort-specific value and policy functions for each household i,
{
V i
a , C

i
a,t, N

i
a+1,t+1, O

i
a,t

}
a=1,...,A

such that:

1. Households optimize

Va(X
i
a,t, O

i
a−1,t−1, P

i
a−1,t−1, H

i
a;µt, Ut, ρt) = max

Cia,t,N
i
a+1,t+1,O

i
a,t

(Ci
a,t)

1−γ

1− γ
+ πaβṼ (X i

a+1,t+1)

+(1− πa)β Et
[
Va+1(X i

a+1,t+1, O
i
a,t, P

i
a,t, H

i
a+1;µt+1, Ut+1, ρt+1)

]
subject to the set of constraints (5-7) and (9).15

14Similar specifications of the depreciation rate in incomplete markets production economy models have
been recently used by Greenwood et al. (1988), Krueger and Kübler (2006), Storesletten et al. (2007), Gomes
and Michaelides (2008), Abel and Eberly (2011), Gomes et al. (2013).

15The set of constraints changes according to the tax avoidance status.
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2. Firms maximize profits by posting optimal wages and returns:

Wt = (1− α)Zt(Kt/Lt)
α

RK
t = αZt(Kt/Lt)

α−1 − δt.

3. The risky asset market clears:
∫
N i
a,tdµ = Kt.

4. The bond market clears:
∫
Bi
a,tdµ = 0.

5. The labor market clears: Lt = 1.

6. The transfer and Social Security systems must clear at all times.

7. The aggregate resource constraint must hold at any time t:∫
Ci
a,tdµ+

∫
F0dµ+Kt+1 + (1− δt)Kt = Yt

8. The law of motion for the state space µt+1 = Γ(µt, Ut, Ut+1, ρt, ρt+1) must be satisfied

in equilibrium.

2.3 Solution Method

The model in this paper is inherently non-stationary due to the presence of the aggregate

shocks. Following Gomes and Michaelides (2008), I normalize the household variables by

H i
aρ

1
1−α
t and all aggregate variables by scaled aggregate productivity growth ρ

1
1−α
t . This

procedure has two benefits. First, it makes the model stationary. Second, it reduces the

state space of the model by one variable - the permanent shock to the individual labor

endowment, H i
a. A detailed description of the normalized model is presented in Appendix

B.

The model is also characterized by an infinite-dimensional state space µ. Similar to

Krusell and Smith (1997), I use a numerical algorithm that approximates µ with a finite-

dimensional object.16 This algorithm specifies simple forecasting rules that the households

use when forming expectations about future returns and wages, which significantly reduces

16Other studies have used versions of this approximation method in order to solve models with heterogenous
agents and aggregate risk (see among others Den Haan, 1996; Den Haan, 1997; Krusell and Smith, 1998;
Storesletten et al., 2007; Gomes and Michaelides, 2008; Favilukis et al., 2010; Nakajima, 2012; Favilukis,
2013; and Gomes et al., 2013). In this paper, I adapt this numerical procedure to allow agents to have
different tax bases and tax avoidance statuses.
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the dimensionality of the problem. In essence, households optimize as if future endoge-

nous variables can be predicted solely by knowing a finite set of moments of the infinite-

dimensional state space. Adapting the algorithm to my model implies that it is possible to

forecast the future capital stock Kt+1 using the first moment of the current aggregate capital

Kt and the state-contingent realizations of the two aggregate shocks Ut and ρt (aggregate

productivity and depreciation):

Kt+1 = ΓK(Kt, Ut, ρt) (16)

Similarly, households have to forecast bond prices as their price might change after the

period in which these assets are riskless. To do so, households use a similar forecasting rule

that incorporates the current price of bonds as a predictor of future bond prices along with

the three variables used in forecasting aggregate capital stock:

Qt+1 = ΓB(Qt, Kt, Ut, ρt) (17)

In equilibrium, these beliefs regarding the laws of motion for aggregate capital and bond

prices must be confirmed. Hence, to solve the model I start with a guess for ΓK and ΓB and

keep simulating the economy until the forecasting rules satisfy equilibrium allocations and

prices. I provide more details on the numerical implementation of the model in Appendix C.

2.4 Parameterization

Since the main purpose of this paper is to understand the welfare and asset pricing implica-

tions of tax avoidance, I consider two versions of the model which differ only in terms of one

parameter: an economy in which there is no tax avoidance (F0 =∞), and another economy

in which tax avoidance is present (F0 6=∞). Table 1 describes the parameter values used in

both economies. The decision problems are solved at an annual frequency.

Technology and Depreciation. Following Kydland and Prescott (1982), I set capital’s

share of output α equal to 0.36 and the value for average annual depreciation rate δ equal

to 0.10. The productivity shock Ut follows a two-state Markov chain with the probability of

remaining in the current state πg = 2
3
. This specification implies an average duration of a

business cycle of 6 years. The constant secular growth rate of stochastic productivity g is

equal to 0.015 percent. Following Gomes and Michaelides (2008), I set the standard devia-

tion of the productivity shock σu = 0.01 and the parameter s multiplying the volatility of the

depreciation rate to be equal to 0.16. Gomes and Michaelides (2008) show that both these
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Table 1: Parameterization.

Parameter Description Value
Technology and Depreciation

α share of capital 0.36
δ avg. annual depreciation rate 0.10
πg prob. of remaining in current state 2/3
g growth rate 0.015
σu st. dev. of the tech. shock 0.01
s constant determining vol. of depreciation 0.16

Preferences and Demographics
β discount factor 0.95
γ risk aversion 10
πa probability of death NCHS life tables

Income and Debt
f(a) age-dependent earnings profile Cocco et al. (2005)
σ2
ε vol. of transitory shock 0.10
σ2
ξ vol. of permanent shock 0.08

ω borrowing constraint 0.44 · X̂
Taxation

τg tax rate on realized gains/losses 0.15
τss tax rate on wages 0.10

Tax Avoidance
w/out avoidance w/ avoidance

F0 entry cost ∞ 0.61 · X̂

parameters are necessary in order for the model to match simultaneously the volatilities of

consumption and stock returns observed in the data.

Preferences and Demographics. In order to have a sizable mean equity return, I set

the degree of risk aversion at the upper bound of the range considered reasonable by Mehra

and Prescott (1985), γ = 10. The discount factor β is equal to 0.95. I use the 2008 Life

Tables from the U.S. National Center for Health Statistics (NCHS) to parameterize the age-

dependent probabilities of death πa.

Income and Debt. I parameterize the deterministic function of age f(a) using the values

estimated by Cocco et al. (2005). Specifically, I use their third order age polynomial coeffi-

cient estimates for households with high school education (but without a college degree) to

generate f(a) in my model. Following Carroll (1992) and Gomes and Michaelides (2008), I
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set the volatilities of idiosyncratic shocks σ2
ε and σ2

ξ to 0.10 and 0.08 respectively. Following

Favilukis (2013), the borrowing constraint parameter ω is set to be equal to 44 percent of

the median wealth (X̂) which translates in the model without tax avoidance to a share of

households with negative or zero wealth of 0.159.17 This share is consistent with the findings

of Wolff (2010) who estimates that, on average, 17.64 percent of U.S. households had zero

or negative wealth between 1983 and 2007.

Taxation and Tax Avoidance. Following Favilukis (2013), I set the tax rate τss to 10

percent which is roughly equal to the rate of Social Security contributions of an average

worker. The capital gains tax is set to 15 percent.18 In the economy without tax avoidance,

I set the cost of tax avoidance F0 equal to∞. To allow for tax avoidance, I calibrate the cost

of avoidance F0 to match the share of total U.S. equity held offshore in 2012 (as reported

in Figure 1). Hence, in the model with avoidance the stock holdings of households avoiding

taxes will be roughly equal to 8.14 percent of total equity. The cost associated with this level

of tax avoidance is equal to 61 percent of median wealth X̂. This implies that for a median

wealth of $77,300 (median wealth reported in the 2010 Survey of Consumer Finances), the

entry cost associated with tax avoidance is equal to around $47,200.

3 Results

This section describes the main implications of tax avoidance. First, I describe how the

possibility of avoiding capital gains taxes influences the individual optimal allocations of

households in the model with tax avoidance. Second, I present the asset pricing implications

of tax avoidance, by comparing the asset pricing moments generated by the models with and

without tax avoidance with the moments observed in the data. Third, I study the distribu-

tional implications of tax avoidance by comparing the wealth distributions generated by the

two models with their empirical counterpart. Lastly, I describe the welfare implications of

the models by looking at welfare gains/losses associated with a decrease in the cost of tax

avoidance F0.

17I use the average value for ω across the two model specifications in Favilukis (2013).
18Sialm (2009) describes the evolution of capital gains tax rate over the period from 1913 to 2006. The

current tax rate on long-term realized capital gains is 15 percent for all but the top income bracket, for
which any realized capital gains are taxed at 20 percent. I abstract from this feature of the tax code in the
paper, as taxing at a higher rate the returns of rich households would intensify the effects of tax avoidance
on welfare and asset prices without changing the intuition behind the results.
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Table 2: Wealth characteristics of agents avoiding taxes.

Percentiles Total
Agents avoiding 90-95th 95-99th 99-100th

Share in total population(%) 0 0.12 0.69 0.81
(3%) (69%)

Wealth as a share of total wealth(%) 0 1.24 12.15 13.39
(6.49%) (60.51%)

Stockholding as share of total equity(%) 0 1.02 7.08 8.10
(2.06%) (76.89%)

Notes: In parenthesis are percentage shares of each group.

3.1 Tax Avoidance and Individual Allocations

Before assessing the aggregate and distributional implications of the model, I focus on de-

scribing who is optimally avoiding capital gains taxes in my model. As argued earlier, the

entry cost F0 introduces an endogenous lower bound of wealth that the household must

posses in order to be able to avoid capital gains taxes. And given that this cost is sizable

(about 61 percent of median wealth), only wealthy households find it optimal to avoid taxes

in the model.

Table 2 reports the wealth characteristics of agents avoiding taxes. Only 0.81 percent

of the total number of households find it optimal to avoid capital gains taxes in my model.

Furthermore, all of these households are in the top 5 percent of the wealth distribution. In

fact, 69 percent of the top percentile of the wealth distribution are actually avoiding taxes

in the model. Also, it should come as no surprise that these households own a significant

amount of wealth, about 13 percent of total wealth. Part of this wealth is equity, which sums

up to 8.1 percent of total equity across the households who avoid. This number is the model

counterpart of the empirically observed share of U.S. equities held offshore (see Figure 1 for

more details). As described in Section 2.4, I calibrate the cost of tax avoidance to match the

share of U.S. equity held offshore in 2012 (8.14 percent).

Results in Table 2 also suggest that a significant share of wealthy households do not

opt for tax avoidance. In the upper percentile, 31 percent of the households do not avoid

taxes, while in the next 4 percentiles, 97 percent of the households pay capital gains taxes.

To understand why these households choose to stay within the tax system, I analyze next
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Table 3: Average basis-to-price ratios of the top 5 percent.

Avg. basis-to-price ratio
Wealth percentiles avoiding not avoding

95-99th 0.24 0.49

99-100th 0.19 0.41

the costs and benefits of avoidance for these households. The entry cost is not a significant

burden in this case, since these households are wealthy enough to afford it.

Aside from the entry cost, a household deciding whether to avoid capital gains taxes or

not faces also an implicit cost of losing the “insurance” provided by the tax code. Recall that

the benefit of paying capital gains taxes resides in the prospect of obtaining additional income

when realizing losses. Hence, relatively wealthy households who hold a sizable amount of

equity will decide to pay taxes if they value this type of “insurance” more than the benefit of

realizing higher expected net returns. This is especially true for households who have a cost

basis that it is close to the current price of equity. If these agents were to avoid taxes and

realize gains they would earn only a very small amount out of avoidance, while losing the

opportunity to benefit from a deduction when realizing losses in the future. Therefore, only

households that have accumulated sizable gains on their equity holdings will avoid taxes in

the model.

Table 3 reports the basis-to-price ratio of households in the top 5 percent of the wealth

distribution. For households avoiding taxes, I report the basis-to-price ratio in the time

period when they start avoiding taxes. A low basis-to-price ratio implies that the household

owns equity with high embedded gains. The results of this table highlight the intuition

described earlier. Households in the top percentiles of the wealth distribution that opt for

avoiding taxes have higher embedded gains than households that are part of the same wealth

percentile and do not avoid taxes. For the top 1 percent, the average basis-to-price ratio of

agents who avoid taxes is equal to 0.19, while the average basis-to-price ratio for the rest of

the households in that percentile is equal to 0.41.

Another feature of the model that might dissuade rich households from avoiding is their

expected lifespan. Figure 4 plots the age distribution of agents that start avoiding taxes.19 I

19The age buckets for the frequencies reported in Figure 4 are as follows: 58-62, 63-67, 68-72, 73-77, 78-82,
83-87, 87-90.
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Figure 4: Age distribution of agents avoiding taxes
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find that in the model with tax avoidance the vast majority of these agents are aged between

70 and 80 years. These are retired households who consume out of their asset holdings by

selling some of their equity each period. These agents dissave because they no longer have

any labor income and rely solely on pension income. In this case, avoidance leads to higher

consumption since the proceeds from selling equity are larger without capital gains taxes,

which encourages older households to start avoiding capital gains taxes. Younger households

are less inclined to avoid because they still face a lot of future uncertainty in terms of the

price of their equity holdings. Their higher expected lifespan discourages these agents from

avoiding, as the number of periods in which they can claim deductions is higher compared

to a retiree of age 70 who expects to live at most 20 more years.20

It is important to note that the effects of embedded gains and age on tax avoidance are

hard to disentangle in this model. This is due to the life cycle setup of household’s problem,

in which an average household buys equity when young and sells it when getting older.

Furthermore, capital gains taxes have a lock-in effect on household’s portfolio allocation

problem, since realized gains are taxed in this model. The lock-in effect of capital gains

taxes induces agents to require higher prices to sell assets if they have to pay taxes on

selling them, which in turn reduces the supply of equity on the market.21 Hence, households

will tend to accumulate equity with embedded gains already at an early age in my model.

20One could think about the influence of lifespan on tax avoidance in terms of the time value of an option.
The value of an option of having access to deductions when realizing losses is higher for larger horizons than
for shorter ones. Hence, young households will find this option attractive, because they have plenty of years
ahead of them when they can use the option.

21Dai et al. (2008) provide more details on the lock-in effect of capital gains taxation.
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Table 4: Asset pricing moments.

Variable Data(%) Model w/ avoidance(%) Model w/out avoidance(%)

E[RB] 2.42 2.12 2.71
Std[RB] 3.02 4.70 4.56

E[RK ] 8.79 8.51 8.04
Std[RK ] 16.46 15.62 15.09

E[RK −RB] 6.37 6.39 5.33

Moreover, the embedded gain is going to be even higher in the case of households who find

it optimal to avoid taxes in the future, since these agents will abstain from selling equity

until the period when they start to avoid and realize gains tax free thereafter.

To summarize, once agents accumulate enough wealth, they will face the tradeoff between

increasing volatility of future net returns and selling equity without having to pay taxes

when avoiding. As a consequence, predominantly older households that are dissaving and

hold equity with sizable embedded gains will find it optimal to avoid taxes in the model,

since consuming more from realizing untaxed capital gains outweighs the cost of facing a

higher volatility of net returns. In contrast, relatively younger households that own a sizable

amount of equity will not avoid taxes as they still value the “insurance” provided to them

by the tax code more than the benefit of having higher net returns when realizing embedded

gains.

3.2 Tax Avoidance and Asset Prices

This part of the paper serves two purposes: (i) to validate the models (with and without tax

avoidance) in terms of comparing the asset pricing moments that these models generate with

the moments observed in the data, (ii) to validate the main mechanism behind the effects

of tax avoidance on asset prices. Table 4 presents the asset pricing moments implied by the

models with and without tax avoidance. It also reports the moments for equity and bond

returns observed in the data between 1980 and 2012.22

The asset prices generated by the model with tax avoidance are reasonable approxima-

22Appendix A describes in detail the sources for each of the data series used to compute the asset pricing
moments.
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tions of the moments observed in the data. Note that I did not target any empirical asset

pricing moments when parameterizing the model. Rather, I chose to take the values for all

parameters from the previous literature and calibrated only the cost of tax avoidance F0

to match the share of equity held offshore. Nonetheless, the mean risk-free rate and equity

return are roughly in line with their empirical counterparts. The standard deviations of

the bond return is more than 50 percent larger than the one observed in the data (4.70%

compared 3.02%), while the equity return generated by the model is slightly less volatile

when compared to the data (15.62% vs. 16.46%). The model is able to match the sizable

equity premium (6.39% compared to 6.37% in the data).

The moments implied by the model without tax avoidance are less accurate in matching

the data in all but one instances. The model without tax avoidance generates a lower

standard deviation of the bond return (4.56%, as opposed to 4.70% in the model with

avoidance), getting somewhat closer to the standard deviation of the risk-free asset observed

in the data. In contrast, the mean risk-free rate is larger in the model without avoidance

(2.71% compared to 2.12% in the model with avoidance), while the average return on the

risky asset is 47 basis points lower than the one in the model with avoidance (8.04% vs.

8.51%). These diverging moments deliver a lower equity premium in the case of the model

without avoidance.

These results highlight the mechanism behind the relationship between tax avoidance

and asset prices. In the model with tax avoidance, households who avoid taxes face a higher

volatility of net returns in the absence of taxes/deductions associated with capital gains

taxation. Consequently, these households decide to rebalance their portfolio by selling some

of their risky asset holdings. The sell-off is further amplified by the fact that the households

avoiding taxes are primarily in their retirement stage of life and hold equity with sizable

embedded gains, as described in the previous section. This increases the supply of equity on

the market, which drives down the price of equity and raises its expected return by 47 basis

points. Also note that this rebalancing by a group of agents leads to significant changes in

equity prices because agents who are avoiding taxes hold a sizable share of total equity in

the model, as described in Table 2. Hence, it should come as no surprise that when these

households sell some of their equity they create sizable distortions in the supply of equity,

triggering general equilibrium effects that generate considerable differences across models as

reported in Table 4.

At the same time, households avoiding taxes invest more in the risk-free asset compared

to what they would in an economy without tax avoidance. They do so in order to lower

the overall volatility of their portfolio to its optimal level. As a consequence of rebalancing,

increased demand for the risk-free one-period bond drives down the interest rate on this
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Table 5: Distributional properties.

Variable Data Model w/ avoidance Model w/out avoidance

Gini 0.82 0.83 0.70

Wealth of top 1% 0.36 0.20 0.14

Wealth of top 5% 0.60 0.39 0.32

Wealth of top 20% 0.84 0.77 0.72

Wealth of bottom 40% 0.02 0.05 0.09

Share with wealth ≤ 0 0.18 0.20 0.16

market by about 60 basis points. This decrease in the risk-free rate along with the opposing

increase in expected returns on equity generate an increase in the equity premium across

models. Thus, it turns out that the mechanism behind tax avoidance helps the model with

tax avoidance to get closer to the equity premium observed in the data.

3.3 Distributional Implications of Tax Avoidance

In the previous sections, I have discussed how the costs and benefits behind tax avoidance

affect optimal allocations of households and how asset prices are influenced by portfolio

rebalancing in the decision problem of agents who avoid taxes. In this section, I analyze

the distributional implications of tax avoidance. Specifically, I look at how avoidance affects

the distribution of wealth in the economy by comparing the wealth distributions across two

steady states (with and without tax avoidance). Next, I compare how the model with tax

avoidance fares in terms of matching the wealth inequality observed in the data.

Table 5 reports several statistics of the wealth distributions generated by the models

along with their empirical counterparts.23 The model with tax avoidance is characterized by

higher wealth inequality, as measured by the wealth Gini coefficient, when compared to the

model without avoidance (0.83 vs. 0.70). This result is a consequence of two features of the

model with avoidance: (i) the fact that some households can avoid taxes in the model with

23Appendix A provides more details on the data that I use to compute the measures reported in the data
column of Table 5. All the statistical measures reported in the data column are averages across time of the
respective variables, during the period between 1983 and 2007.
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avoidance, (ii) the fact there is a sizable difference between asset prices across models. In

essence, these two features influence different tails of the wealth distribution. Tax avoidance

will increase the wealth held by the upper tail, while lower risk-free rates will increase the

overall amount borrowed in an economy. To understand the implications of each of these

two features of the model with avoidance, I provide a breakdown of the wealth distribution.

The top percentile of the wealth distribution in the model with avoidance accumulates

more wealth than in the model without avoidance. The top 1 percent owns 20 percent of

total wealth in the model with avoidance, whereas this share is 6 percentage points lower

in the model without avoidance. As reported in Table 2, the majority of the households in

this percentile are households who avoid taxes. These households accumulate more wealth

because they are realizing higher net returns on their equities when avoiding, as they no

longer have to pay the capital gains tax.

In the bottom two quintiles, households own less in the model with avoidance than they

do in the model without avoidance (5% vs. 9%). Furthermore, the share of people who own

zero or negative wealth is larger in this model than in the model without tax avoidance.

In the model with tax avoidance, 20 percent of the households own no or negative wealth,

whereas in the model without avoidance this share stands at 16 percent of the total number

of households. This is mainly due to the lower risk-free rate in the model with tax avoidance,

since it allows more agents to borrow and makes servicing of large debts less burdensome

than in the model without avoidance.

Next, I compare how the model with tax avoidance fares in terms of matching the statis-

tics of the wealth distribution observed in the data. This model is able to match the wealth

inequality observed in the data, as measured by the wealth Gini coefficient. It generates a

wealth Gini coefficient of 0.83, which is almost exactly equal to the value in the data, 0.82.

However, the model does a worse job at approximating the top tail of the wealth distribu-

tion. The top percentile of the wealth distribution own 20 percent of total wealth in the

model, whereas the top 1 percent owns 36 percent of total wealth in the data. The difference

between the model and the data is also sizable in terms of the wealth owned by the top 5

percent (39% in the model with tax avoidance vs. 60% in the data), but vanishes almost

entirely when I compare the model and the data in terms of wealth owned by the upper

quintile of the distribution (0.77 vs. 0.84). At the lower end of the distribution, the model

with avoidance delivers values that are close to the ones observed in the data. The bottom

two quintiles own 2 percent of total wealth in the data, whereas in the model this group of

households owns 5 percent of total wealth. The share of households with negative or zero

wealth in the data is also similar to the one in model (0.18 vs. 0.20).24

24I use statistics reported in Wolff (2010) to compute an average across time (between 1983-2007) of the
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Overall the model with tax avoidance does a reasonable job in approximating the wealth

inequality observed in the data, but misses the upper quintile of the wealth distribution.

Hence, tax avoidance can be viewed as a potential element that reduces the difference between

the model and the data in this class of models, but even adding this feature cannot replicate

the upper tail completely. This class of models is notorious for having a hard time in matching

the upper tail of the wealth distribution. For a summary of possible solutions for this issue

see Cagetti and De Nardi (2008).

3.4 Welfare Implications of Tax Avoidance

In this section I examine the welfare consequences of tax avoidance. In what follows, I

present results on welfare changes for two types of aggregation across agents: (i) welfare

changes by age groups, (ii) welfare changes by age and income or age and wealth groups. To

quantify these implications, I compute the “equivalent variation” measure EV i
a :

EV i
a =

(
V i
a (xia,t, O

i
a−1,t−1, p

i
a−1,t−1;F0 = 0.61X̂)

V i
a (xia,t, O

i
a−1,t−1, p

i
a−1,t−1;F0 =∞)

) 1
1−γ

− 1 (18)

where Va is the household’s value function when aggregate risks are integrated out.25 This

measure compares consumption in two states: a state in which the entry cost for avoiding

taxes (F0) is set to 0.61X̂ (61% of median wealth), and another state in which this cost is

set equal to infinity.26 It quantifies by how much the household’s lifetime consumption must

be increased in order for the lifetime utility to remain the same across the two states (with

and without tax avoidance). I can then aggregate this measure across different age, wealth

and income groups, adjusting for the size of these groups in the overall population to study

whether any groups would benefit from transitioning to an economy with tax avoidance from

an economy without tax avoidance.

For example, I compute the equivalent variation measure for individuals aged 21-30 as

follows:

EV i
21≤a≤30 =

∫ ∫ ∫ ∫
21≤a≤30

EV i
af(a)da dxia,t dO

i
a−1,t−1 dp

i
a−1,t−1 (19)

where f(a) is the probability density function of the stationary distribution of age in the

model. Figure 5 displays the welfare implications by age. It compares household consumption

share of households who own zero or negative wealth. This share has been quite stable across the various
SCF waves, hovering around 18 percent.

25See Appendix B for a description of the normalized arguments of the value function xi
a,t and pia−1,t−1.

26Basically, this exercise computes the welfare difference across the two models (with and without tax
avoidance) that I have introduced earlier.
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Figure 5: Welfare changes by age
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between the steady state with no tax avoidance and a steady state with an amount of equity

held offshore similar to the one observed in the data in 2012.27 All values are expressed in

percent. Welfare gains correspond to positive values of the EV i
a , and vice versa for negative

values. It is important to note that I exclude all households that avoid taxes from this welfare

calculation, in order to gauge the welfare changes for households who are not avoiding in

both models.28

Figure 5 shows that the welfare implications are distinct for different age-groups. Young

households seem to benefit more than what the old households lose in terms of lifetime

consumption in the case of a decrease in F0. These households would be willing to give up

to 2.8 percent of their lifetime consumption to stay in the new steady state that involves tax

avoidance. This is due to the influence of tax avoidance on the returns in the asset markets.

As explained earlier, the risk-free rate is lower in the steady state with tax avoidance. As

a consequence, young agents who anticipate higher expected future labor income due to the

hump-shaped life-cycle earnings profile decide to borrow more in the early stage of their

life in order benefit from lower risk-free rates. Effectively, young households are better able

to smooth consumption across time, given the reduced interest rates that they face in the

model with tax avoidance. However, there is a downside to tax avoidance. Older households

that do not avoid taxes lose from the fact that in their dissaving stage of life they earn lower

27The age buckets for the welfare changes in Figure 5 are as follows: 21-30, 31-40, 41-50, 51-60, 61-70,
71-80, 81-90.

28This implies calculating the equivalent variation measures described in Equations (18) and (19) only for
households that have Oi

a−1,t−1 = 0.
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Figure 6: Welfare changes by age, income and net worth
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Panel A: By net worth
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returns on the riskless assets that they own. These households would be willing to give up

about 1.15 percent of their lifetime consumption to stay in a steady state that involves no

tax avoidance.

Middle-aged households (age 45 to 65) gain as well from a steady state that involves tax

avoidance, albeit to a lesser extent than young households. In the case of these households,

the positive effect of risk free rates is diminished because these households borrow less than

their younger-age counterparts. Furthermore, these households are less inclined to capitalize

on the higher equity returns due to the lock-in problem that the capital gains tax generates.

The lock-in effect of capital gains taxes makes all agents require higher prices to sell equity if

they are liable for taxes on selling these assets. This implies that additional supply of equity

stemming each period from agents avoiding taxes would hurt middle-aged households, as it

reduces the general equilibrium price of equity and aggravates the lock-in effect of capital

gains taxes. Hence, middle-aged households are both benefiting and losing from living in a

world with more tax avoidance, but the effect of a lower risk-free rate is still larger than that

of lower equity prices.

Figure 6 repeats the same exercise, but this time showing welfare implications of tax

avoidance for different parts of the wealth and income distribution in the models.29 It shows

that the welfare gains/losses across the two models are different for distinct wealth and

29The age buckets are the same as in Figure 5. The dotted line depicts results for the lowest one-third of
the distribution of net worth or income. The solid line is the equivalent variation measure for households
in the middle one-third of the income or wealth distribution, while the dashed line tracks the equivalent
variation measure for households in the upper one-third of the income or wealth distribution.
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income groups within each age basket. Wealthy households and the ones which receive high

labor earnings (dashed lines in Panel A and B) do not gain as much as poor households

(dotted lines in Panel A and B) from living in a world with tax avoidance, because they

don’t rely as heavily on borrowing. Furthermore, losses are disproportionately allocated to

wealthy old households who happen to be in their dissaving stage of their life and hold most

of the wealth in this economy. These households would be willing to give around 1.5 percent

of their lifetime consumption (dashed line in Panel A) to live in a world in which the cost of

tax avoidance is infinitely high.

4 Conclusion

In this paper, I study the aggregate and distributional consequences of tax avoidance. I set

up a general equilibrium overlapping generations model in which households are liable for

capital gains taxes and have the option to avoid these taxes by paying a fixed cost. I then

compare the model outcomes across two steady states: (i) a steady state with tax avoidance;

and (ii) a steady state in which the amount of equity on which capital gains taxes are being

avoided matches the share of U.S. equities held offshore.

I find that mostly older households that are dissaving and hold equity with sizable unre-

alized gains find it optimal to avoid taxes in the model, since consuming more from realizing

untaxed capital gains outweighs the cost of facing a higher volatility of net returns. In con-

trast, relatively younger households that own a sizable amount of equity do not avoid taxes,

because they still value the “insurance” provided to them by the tax code more than the

benefit of having higher net returns when realizing untaxed gains.

Households that do avoid taxes, rebalance away from the risky asset in the model with

tax avoidance. This pushes up the price for the riskless asset and reduces its return by about

60 basis points when compared to the model without avoidance. The decrease in risk-free

rate along with the opposing increase in expected returns on equity generate an increase in

the equity premium across models. As a consequence, the model with tax avoidance is able

to produce a better match of the asset pricing moments observed in the data than the model

without avoidance. The model with avoidance is also able to match the amount of inequality

observed in the data, generating a wealth Gini coefficient of 0.83. However, this model does

not deliver a good fit for the top tail of the wealth distribution.

Due to the differences in asset prices across the two models, young households end up

benefiting indirectly from tax avoidance, because these are the households borrowing in the

economy. These households would be willing to give up about 2.8 percent of their lifetime

consumption to stay in a steady state that allows for tax avoidance. Middle-aged households
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gain less indirectly from tax avoidance, as they benefit to a smaller degree from borrowing at

lower rates due to the smaller amount of debt that they hold. Old households lose indirectly

from tax avoidance, because they earn less from their bond holdings in the model with tax

avoidance.
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Appendix

A Data

The list of Offshore Financial Centers comes from IMF (2000). The IMF has categorized 46

countries/teritories as OFCs. This list does not include onshore tax havens such as Delaware,

Florida, Nevada, Wyoming and the City of London. Due to data unavailability, I only con-

sider the equity holdings of 42 out of the 46 jurisdictions when computing the aggregate

equity holdings of OFCs used in Figure 1 (excl. Bahrain, Nauru, St. Lucia, and St. Vincent

and the Grenadines). The OFCs considered in this study are listed in Table 6.

Table 6: List of Offshore Financial Centers.

Andorra Gibraltar Mauritius
Anguilla Grenada Monaco
Antigua and Barbuda Guernsey Montserrat
Aruba Hong Kong SAR Netherlands Antilles
Bahamas Ireland Niue
Barbados Isle of Man Palau
Belize Jersey Panama
Bermuda Lebanon Samoa
British Virgin Islands Liechtenstein Seychelles
Cayman Islands Luxembourg Singapore
Cook Islands Macao SAR St. Kitts and Nevis
Costa Rica Malaysia (Labuan) Switzerland
Cyprus Malta Turks and Caicos Islands
Dominica Marshall Islands Vanuatu

Data on portfolio holdings of U.S. securities for each of the OFCs are taken from the

Treasury International Capital System (TIC). I use only the equity holdings which are qual-

ified by the U.S. Treasury as long-term equity holdings. Data on the market value of U.S.

corporations are retrieved from the Flow of Funds Accounts of the United States (Table

L213, row 23).30

30I’ve also generated Figure 1 using data on total U.S. equity outstanding and U.S. GDP instead of the
market value of U.S. corporations. The trends observed in Figure 1 are left unchanged when using the other
two series to normalize offshore holdings of U.S. equities.
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Data on equity and bond returns used to compute observed asset pricing moments in

Table 4 are sourced from Robert Shiller’s online stock market data. I compute all the

moments from annual data between 1980 and 2012. E[RK ] and Std[RK ] are based on the

real rate of return on the S&P Composite, while E[RB] and Std[RB] are calculated using

the real one-year interest rate from the same database.

I use summary statistics reported in Wolff (2010) to compute the various measures of the

wealth distribution listed in the data column of Table 5. Wolff (2010) calculates the shares

of wealth held by specific percentiles of the wealth distribution using data from the Survey

of Consumer Finances, for each of the surveys between 1983 and 2007. I use the average

of his shares across the time period (1983-2007) to compute the values reported in the data

column of Table 5.

B The Stationary Model

This appendix describes the procedure that induces stationarity in the model. To this end,

I normalize all household variables by the permanent component of individual labor income

and the aggregate productivity growth, H i
a · ρ

1
1−α
t . All aggregate variables are also scaled

by the aggregate productivity growth, ρ
1

1−α
t . Hence, I define the following household-specific

and aggregate variables: xia,t =
Xi
a,t

Hi
aρ

1
1−α
t

, cia,t =
Cia,t

Hi
aρ

1
1−α
t

, nia+1,t+1 =
N i
a+1,t+1

Hi
aρ

1
1−α
t

, bia+1,t+1 =
Bia+1,t+1

Hi
aρ

1
1−α
t

,

gia,t =
Gia,t

Hi
aρ

1
1−α
t

, ȳia,t =
Ȳ ia,t

Hi
aρ

1
1−α
t

, φia,t =
Φia,t

Hi
aρ

1
1−α
t

, pia,t =
P ia,t

Hi
aρ

1
1−α
t

, trt = Trt

ρ
1

1−α
t

, wt = Wt

ρ
1

1−α
t

, kt = Kt

ρ
1

1−α
t

.

By applying the solution method described in Section 2.3, the equilibrium conditions in

Section 2.2 can be rewritten as follows:

1. Households optimize

Va(x
i
a,t, O

i
a−1,t−1, p

i
a−1,t−1; kt, Ut, ρt, Qt) = max

cia,t,n
i
a+1,t+1,O

i
a,t

U(cia,t) + πaβṼ (xia+1,t+1) + (1− πa)β·

·Et
[
H i
a+1

H i
a

(1 + g)
1

1−αVa+1(xia+1,t+1, O
i
a,t, p

i
a,t; kt+1, Ut+1, ρt+1, Qt+1)

]
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subject to

cia,t =


xai,t + ȳia,t − nia+1,t+1Pt − bia+1,t+1Qt + trtH

i
a − τggia,t, if Oi

a,t = 0

xai,t + ȳia,t − nia+1,t+1Pt − bia+1,t+1Qt + trtH
i
a − F0, if Oi

a,t = 1

xai,t + ȳia,t − nia+1,t+1Pt − bia+1,t+1Qt + trtH
i
a, if Oi

a,t = 1 and

cia,t = xai,t + ȳia,t − nia+1,t+1Pt − bia+1,t+1Qt + trtH
i
a − τggia,t − F, ∃j s.t Oi

a−j,t−j = 1

xia+1,t+1 ≥ −ω

nia, ≥ 0 ∀a, t

with the following laws of motion:

pia,t =


nia,tp

i
a,t

Hia−1

Hia
(1+g)

− 1
1−α+max

 nia+1,t+1

Hia−1ρ

1
1−α
t−1

−
nia,t

Hiaρ

1
1−α
t

,0

Pt
nia,t+max

(
nia+1,t+1

Hia
Hia−1

(1+g)
1

1−α−nia,t,0
) , if pia−1,t−1 < Pt (gain)

Pt, if pia−1,t−1 ≥ Pt (loss)

gia,t =

{
nia,t

H i
a−1

H i
a

(1 + g)−
1

1−α · 1pia−1,t−1>Pt
+

+
[
1− 1pia−1,t−1>Pt

]
max

(
nia,t

H i
a−1

H i
a

(1 + g)−
1

1−α − nia+1,t+1, 0

)}
·

·
(
Pt − pia−1,t−1

)
ȳia,t =

(1− τss)wtεi, if a < 46

φia,t, if a ≥ 46

Pt+1 = P (kt+1, Ut+1)

wt+1 = W (kt+1,Ut+1)

kt+1 = ΓK(kt, Ut, ρt)

Qt+1 = ΓB(Qt, kt, Ut, ρt)

2. Firms maximize profits by posting optimal wages and returns:

wt = (1− α)Zt(kt/Lt)
α · ρ−1

t

RK
t = αZt(kt/Lt)

α−1 · ρ−1
t − δt.

3. The risky asset market clears: RK(kt, Ut) must satisfy
∫
H i
a−1(1 + g)−

1
1−αnia,tdµ = kt.

4. The bond market clears: Qt = Q(µt, Ut, ρt) must satisfy
∫
bia,tdµ = 0.
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5. The labor market clears: Lt = 1

6. The transfer and Social Security systems must clear at all times.

7. The aggregate resource constraint must hold at any time t:∫
cia,tH

i
adµ+

∫
f ia,tH

i
adµ+ kt+1(1 + g)

1
1−α + (1− δt)kt = Utk

α
t L

1−α
t

8. Expectations regarding market prices must be satisfied in equilibrium.

C Numerical Implementation

This appendix summarizes the solution method. As noted earlier, this algorithm is a version

of the method developed by Krusell and Smith (1997). I first solve the model without tax

avoidance (excluding the avoidance decision of households (Oi
a,t) and their consequent budget

constraint described in Equation 9).31 Next, I solve the model with tax avoidance by setting

the cost associated with avoidance to match the share of U.S. equities held offshore in 2012.

The numerical algorithm is described below.

1. Solve the model without tax avoidance:

(a) Specify a guess for each of the forecasting rules Γ0
K and Γ0

B.

• My initial guess for both forecasting rules is a linear specification in logs,

without a constant:

ln kt+1 = ln kt

lnQt+1 = ln kt + lnQt

(b) Given these forecasting rules, solve the maximization problem of the household

taking prices as given:

• I discretize wealth xia,t using 51 grid points. For the tax basis pia−1,t−1, aggre-

gate capital kt and the bond price Qt, I use 16 equally spaced grid points. The

grid for wealth is sparser in the middle and lower tail of the distribution and is

denser at the upper end of the distribution. This is important for producing

accurate tax avoidance decisions. The rest of the state variables are discrete

31This model can be thought of as a model with tax avoidance where the cost of tax avoidance F0 = ∞,
hence rendering the tax avoidance decision Oi

a,t irrelevant as the household will never find it optimal to avoid
capital gains taxes.
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by definition (i.e. age a, aggregate productivity shock Zt, depreciation shock

ρt).

• The maximization problem is solved by backward induction starting with

age=A, where households form expectations about aggregate variables using

the forecasting rules Γ0
K and Γ0

B. In the last period, the value function for each

agent is Ṽ (xt). I use this value to compute the policy rules in the previous

period and keep iterating backwards until age=1.

(c) Simulate the model:

• Draw a sequence of aggregate shocks Zt and ρt, given some initial values Z0

and ρ0. I will use the same sequence of shocks in all future simulations. This

is because the algorithm converges faster when using the same sequence of

aggregate shocks instead of drawing a new sequence each time.

• Given the policy function recovered earlier, simulate the economy with 1000

agents in each of the 70 cohorts over 1750 periods. The idiosyncratic shocks

are drawn from their respective distributions: ln εi ∼ i.i.d. (−1
2
σ2
ε , σ

2
ε) and

ln ξi ∼ i.i.d. (−1
2
σ2
ξ , σ

2
ξ ).

• In order to obtain all the state variables in a given period t, I first solve for

the market clearing bond price. To recover the bond price, I simulate the

individual bond demand for each point on my grid for Qt, and use linear

interpolation to get at the price that clears the market (
∫
bia,tdµ = 0). Given

this price, I obtain the rest of the equilibrium allocations for each household.

Aggregate capital and output are then computed from the market clearing

condition for equity and the aggregate resource constraint.

(d) Update the beliefs Γ1
K and Γ1

B:

• I drop the first 250 realizations of the simulated data during which the model

gets closer to its normal path.

• Using the remaining simulated data, I estimate for every pair of aggregate

shocks (Ut and ρt) the following OLS regressions:

ln kt+1 = φ0 + φ1 ln kt

lnQt+1 = ϕ0 + ϕ1 ln kt + ϕ2 lnQt

(e) Using the updated forecasting rules as initial guesses, repeat Steps 1a to 1d until

the following convergence criteria are satisfied:

• I stop iterating when the coefficients φ0, φ1, ϕ0, ϕ1 and ϕ2 are equal (up to
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a small tolerance margin) to their values in the previous iteration, and the

R2 statistics of the OLS regressions in Step 1d above are high enough and

stable across iterations. In my final iteration, I get a R2 of 0.996 for the set of

equations forecasting capital and a R2 of 0.991 for the forecasting equations

of the bond price.

2. Solve the model with tax avoidance:

(a) Guess the initial tax avoidance cost F0:

• I start with a value for F0 equal to the median wealth in the model without

tax avoidance.

(b) Repeat Steps 1a to 1e:

• I use the same algorithm as before, however, now I solve the model also featur-

ing the tax avoidance decision of households given the new budget constraint

when avoiding taxes as described in Equation 9.

(c) Compute the total share of equity held by agents avoiding capital gains taxes in

the model:

• I compute this share by summing the equity holdings of households that have

Oi
a,t = 1 and dividing this sum by total capital in the economy.

(d) Compare this share with the share of U.S. equity held in OFCs:

• I use data for 2012 to describe the share of total wealth held by households

avoiding capital gains taxes (share of market value of U.S. equity held in

OFCs, as depicted in Figure 1).

(e) If these shares are equal (up to a tolerance margin), end the algorithm.

(f) Else, update the initial tax avoidance cost F0 and repeat Steps 2b to 2f until the

condition in Step 2e is satisfied:

• I update the cost by increasing the amount F0 when the share of wealth

held by agents avoiding taxes generated by the model is larger than the one

observed in the data, and decrease the cost in the opposite case.
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