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1 Introduction

Two important motivations for government taxation are that it provides insurance of individual

speci�c income variations if private insurance markets are absent, and that it redistributes wealth

from those who were born lucky to those who were not. As all feasible tax systems are to some

extent distortionary, there is a trade-o¤ between insurance and redistribution on the one hand and

e¢ciency on the other. In some countries, such as Sweden, taxes are considerably higher than

in other countries, for example the U.S.; tax receipts are approximately 60 percent of GDP in

Sweden and around 30 percent of GDP in the U.S. Can these di¤erences in tax levels be motivated

by di¤erences in income distributions and income risks? Obviously, there are other reasons for

government taxation than those mentioned. A more interesting question is how much government

taxation is motivated by insurance and redistribution arguments.

There are two main purposes of this paper. The �rst is to estimate the degree of individual

speci�c income risk in Sweden and the U.S., and the second is to investigate to what extent govern-

ment insurance via taxes and transfers should be provided. To quantify the degree of idiosyncratic

risk in the respective countries, we use micro data on wages and hours worked. The estimated

wage processes are then used to parameterize a general equilibrium model, in which labor supply is

endogenous and agents are subject to a no-borrowing constraint. We assume that the government

uses proportional labor income taxes to redistribute income among agents, and that the government

wishes to maximize the ex ante utility of agents.

The wage processes are found to be highly persistent in both countries, especially in the U.S.

The variance of temporary as well as permanent wage shocks is also higher in the U.S. Consequently,

the wage uncertainty in the U.S. seems to dominate that in Sweden by any measure.

In the absence of tax distortions, it would be optimal for the government to redistribute almost

all income equally across agents. However, we �nd that distortions are signi�cant. When we

calibrate the model with the estimated wage processes, the optimal size of government insurance

programs is 3 percent of labor income in Sweden for our baseline calibration. For the U.S., we

�nd that the optimal size of government programs is approximately 27 percent of labor income.
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The results are sensitive to the parameterization of the utility function. For the alternatives we

consider, the optimal tax rate varies between 0 and 14 percent in Sweden and between 21 and 36

percent in the U.S.

The calibrated models also imply La¤er curves. These curves are of separate interest since there

may be reasons for taxation in addition to the insurance motive, for example provision of public

goods. We �nd that the La¤er curves peak when tax rates on labor income are high, approximately

60 percent in both economies. As a fraction of total production, taxes levied are then around 40

percent. This �nding seems to be robust with respect to a variety of changes in parameter values

and speci�cations of the model.

A basic motivation for our study is that heterogeneity and uncertainty at the individual level

are important features of the economies. For example, the households in the bottom 40 percent of

the U.S. wealth distribution hold only 1.4 percent of all wealth and the households in the bottom

40 percent of the income distribution receive around 8.8 percent of total income.1 Since this is

a fundamental part of the inequality we examine, our model needs to be consistent with these

facts. As pointed out by Quadrini and Ríos-Rull (1997), previous attempts to generate these asset

distributions as endogenous outcomes of heterogenous agents versions of the neoclassical growth

model have failed.2 A recent exception is the paper by Castañdena, Díaz-Giménez, and Ríos-Rull

(1998). They calibrate the underlying productivity process so that asset and income distributions

are matched. Our approach is the opposite; we estimate productivity processes and use the resulting

asset distributions to evaluate the model. The wealth distributions implied by our model are skewed,

but not as skewed as the actual Swedish and U.S. distributions. In particular, the model cannot

generate wealth holdings that are as extreme as for the top few percents of households in the data.

For the purpose of our study, however, it is most important to capture the poor agents. The model

does fairly well in that respect.

Some important assumptions underlying our study are worth commenting on. We abstract

1 See Díaz-Giménez, Quadrini, and Ríos-Rull (1997). Domeij and Klein (1998) report that the bottom 40 percent
of households in the Swedish wealth distribution hold ¡6 percent of all wealth, and the bottom 40 percent in the
income distribution receive 19 percent of all income.

2 Examples are Aiyagari (1994) and Hugget (1996).
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from aggregate uncertainty. The motivation for doing so is that a number of studies, for example

·Imrohoro¼glu (1989), and Krusell and Smith (1999), indicate that aggregate uncertainty is negligible

in this setting.

Our speci�cation of the wage process is crucial for the estimations. We do not explicitly allow

for unemployment. Instead, we assume that log productivity (that is, the log of the relative

wage) follows an AR(1) process, but we have in mind that individuals with low productivity are

unemployed. However, unemployed workers need not be completely unproductive. There are, for

example, opportunities for home production or informal services. Consequently, we believe that

an �unemployed� person with no accumulated wealth and no or very low guaranteed income will

spend much of his time on some kind of working activity.

We rule out private insurance contracts by assumption.3 Our assumptions can be motivated by

assuming that the government observes agents� income but not their productivity. Moreover, the

government, contrary to private institutions, can force agents to participate in programs that have

negative expected value for speci�c individuals. It should also be pointed out that the intention

of this paper is not to look for e¢cient contracts and redistribution schemes. It is, for example,

possible that it would be more e¢cient to condition tax rates and transfers on the income agents

have. When we use the phrase �optimal tax�, we therefore do not mean this in a strict sense.

The structure of the paper is as follows. In the next section, we outline the model, describe

how to parameterize it, and how to compute the equilibrium. The data and the strategy used to

estimate the wage processes in Sweden and the U.S. are then presented in Section 3, together with

the results of these estimations. In Section 4, we present results for the optimal tax level, La¤er

curves, and asset distributions implied by the model. In Section 5, we try to assess how sensitive

the results are to parameter choices. We also consider some changes in the speci�cation of the

model. Finally, Section 6 concludes.

3 There is a signi�cant literature studying such contracts in models with information asymmetries. Recent con-
tributions are Atkeson and Lucas (1995) and Cole and Kocherlakota (1998).
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2 The Model

Consider an economy with a continuum of ex ante identical agents. Each year a fraction ° of

the agents dies and new agents with no asset holdings enter the economy. Each agent is endowed

with a level of productivity, qit = e
Ãi+zit , where Ãi is a permanent component and zit a temporary

component. The temporary component evolves stochastically over time according to the process

zit = ½z
i
t¡1 + "

i
t; (2.1)

where ½ determines the degree of persistence in the temporary productivity shocks. The permanent

component Ãi, and the temporary shock "i are both assumed to be iid normally distributed with

mean zero and variance ¾2Ã and ¾
2
" respectively. Hence, the lower bound of the possible realizations

of the productivity level is zero.

Each agent is also endowed with one unit of time, which is divided between labor, h, and leisure,

l. There is no aggregate uncertainty in the economy. The interest rate, the wage rate, and the

aggregate labor supply and capital stock will therefore be constant. The government insures agents

by transferring b to each agent in every period.4 These transfers are �nanced by a proportional tax

on labor income. An agent�s disposable resources are then

yit = b+ (1¡ ¿)wqithit + (1 + r)ait;

where ¿ is the tax rate and (1 + r) at is the agent�s asset holdings in the beginning of the period.

The agent�s budget constraint is

cit · yit ¡ âit+1; (2.2)

where âit+1 is the assets the agent chooses to hold for the next period.

In the beginning of a period, after new agents are born, a fraction ° of the population is

randomly picked to be heirs to the deceased agents. The wealth of the deceased agents is then

evenly distributed among the heirs.5 Let git denote agent i�s received bequests in period t, and let ¹a

4 A more e¢cient redistribution scheme would condition transfers on agents� productivity level, but we assume
that q is unobservable to the government.

5 This is similar to Hugget�s (1996) �accidental bequests�.

4



denote the average wealth of an agent. Then git = ¹a with probability ° and g
i
t = 0 with probability

1¡ °.
A crucial assumption in the model is that agents are subject to a no-borrowing constraint, i.e.

that ât ¸ 0. This assumption is not entirely ad hoc. If government transfers cannot be used as a
security for loans, the lower bound on the present value of future incomes is zero.6 So, in that case

there is no positive debt which an agent can repay for sure.7

Let sit denote the exogenous productivity state of agent i, s
i
t =

³
Ãi; zit

´
2 S. The agents� asset

holdings are restricted to be in the interval
£
0; ¹A

¤
= A, where ¹A is chosen high enough to never

be a binding restriction. Further, let ¸ (a; s) be the measure of agents, and normalize the mass of

agents to unity.

Agents maximize their expected life-time utility,

U0 = E0

1X
t=0

(1¡ °)t ¯tu
³
cit; l

i
t

´
;

where ¯ is the time discount rate. The Bellman equation to the consumer�s problem is then

v
³
ait; s

i
t

´
= max
fâit+1;hitg

u
³
cit; l

i
t

´
+ (1¡ °)¯E

h
v
³
ait+1; s

i
t+1

´
jâit+1; sit

i
(2.3)

subject to (2.2), and

hit + l
i
t = 1;

ait = â
i
t + g

i
t;

hit ¸ 0;

âit+1 ¸ 0:

Each period the government has tax incomes given by

T (¿; b) =
Z
A£S

¿wq (s)h (a; s)d¸;

where h is the agent�s decision rule for labor supply, and q (s) is the productivity level associated

with state s. The government makes a lump sum transfer, b, to all agents. Its per period expenses
6 We think it is like this by law in several countries. Even if it is not, the transfer can be in a nontradable form.
7 See Aiyagari (1994) for a discussion of this.
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are thus

G (b) = b:

There is a continuum of �rms which have Cobb-Douglas production functions and behave com-

petitively in product and factor markets. Let K denote the aggregate capital stock and H the

aggregate labor supply in e¢ciency units, i.e. H =
R
q (s)h (a; s) d¸. Aggregate production is then

given by

F (K;H) = KµH1¡µ:

Finally, let ± denote the depreciation rate of capital.

2.1 Equilibrium

A stationary equilibrium of this economy is given by (i) a tax rate ¿ and a level of transfers b,

(ii) an interest rate r and a wage rate w, (iii) decision rules for agents� asset holdings, âit+1 =

â0
¡
ait; s

i
t; ¿; b; r;w

¢
, and hours worked, hit = h

¡
ait; s

i
t; ¿; b; r; w

¢
, (iv) a measure of agents over the

state space, ¸ (a; s), (v) aggregate decision rules for asset holdings, A (¿; b; r; w) =
R
â0 (a; s) d¸,

and for the number of e¢ciency hours worked, H (¿; b; r;w) =
R
h (a; s)d¸, such that the following

equilibrium conditions are ful�lled:

- The decision rules solve agents� maximization problem, given by (2.3).

- Tax revenues equal government expenses,

T (¿; b; r; w) = G (¿; b; r; w) :

- Factor markets clear,

r = FK (K;H)¡ ±;

w = FH (K;H) :

- Aggregate supply of savings is equal to �rms� demand for capital,

(1 + °)A (¿; b; r;w) = K (¿ ; b; r;w) :
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- The measure of agents over the state space is invariant, i.e.

¸ (a; s) =

Z
A£S

Z
s

©
(1¡ °) I £â0 (a; s) 2 a¤+ °I £â0 (a; s) + ¹a 2 a¤ª¡ ¡s; ds0¢ d¸;

for all a £ s µ A£ S, where I is an index function and ¡ (s; s0) is the probability that the
exogenous state next period belongs to s0 µ S, given that it is s today.

2.2 Computation of equilibrium

To �nd the agent�s decision rules for saving and labor supply, we discretisize the state space and

make a piecewise linear approximation of agents� decision rules over this.8 We use the algorithm

developed by Flodén (1998), which follows Aiyagari (1994), to solve for the equilibrium. The

algorithm consists of the following steps:

1. Fix the tax rate, ¿ .

2. Guess an interest rate, r, and the average e¢ciency hours of labor supply, Ĥ.

3. Solve for the wage per e¢ciency unit of labor as a function of r and Ĥ. Then calculate the

transfer level implied by government budget balance, T
³
¿; r; b; Ĥ

´
= b, by setting b = ¿Ĥw.

4. Solve for agents� decision rules. Next, simulate the economy, and calculate average asset

holdings, A
³
¿; r; Ĥ

´
, and e¢ciency hours worked, H

³
¿; r; Ĥ

´
.9

5. Check if H
³
¿; r; Ĥ

´
= Ĥ. If not, make a better guess of Ĥ, and repeat from Step 2. The only

ways in which Ĥ a¤ects the decision rules and the simulations are through the calculations

of transfers and bequests, so guessing Ĥ = H
³
¿; r; Ĥ

´
turns out to be good.

8 More precisely, we solve the Euler equation by �tting a cubic spline between gridpoints. In the simulations, the
decision rules for asset holdings are approximated with piecewise linear functions. Consumption and labor decisions
are solved as functions of asset choices and are therefore allowed to be nonlinear between gridpoints. The state space
is approximated by a grid consisting of 50 values for asset holdings, one high and one low value for the permanent
shock, and 11 values for the temporary productivity level. The AR(1) process for productivity is approximated with

the algorithm by Tauchen (1986). We use a spread of §3¾"=
¡
1¡ ½2¢1=2 for the productivity grid. The step size in

the grid for asset holdings is increasing in wealth.
9 We simulate the an economy populated by 100 agents with low permanent productivity and 100 agents with high

permanent productivity for 1500 periods. When one agent dies, he is replaced by a new agent with no accumulated
wealth. The initial productivity of this agent is drawn from the stationary distribution of the productivity process.
We discard the �rst 500 periods and use the remaining 200,000 observations to calculate statistics for the economy.
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6. Check if agents� supply of capital, A (¿; r) is equal to �rms� demand for capital, K (r), which

is inferred from the interest rate and the e¢ciency hours of labor supply. If the equality does

not hold, make a new guess of r and repeat from Step 2. If the equality holds, the equilibrium

of the economy with tax rate ¿ has been found.

2.3 Parameterization

The agents� utility function is assumed to be in the class of CES utility functions with unit elasticity

of substitution between consumption and leisure, i.e.

U (ct; lt) =

³
c®t l

1¡®
t

´1¡¹
1¡ ¹ :

The parameter ® is set to 0:50. This implies that the average time an agent spends in market

activities is close to 0:50 if there is no income taxation. For positive tax rates, the agent will on

average choose to work less. The time discount rate, ¯, is set to 0:9796, and the death probability,

°, to 2 percent. Hence, the average length of an agent�s work life is 50 years and the e¤ective time

discount rate is 0:96. The inverse of the intertemporal elasticity of substitution, ¹, is set to 2.

On the production side of the economy, the capital share, µ, is set to 0:36 and the depreciation

rate of physical capital, ±, is set to 8 percent per year.

The parameters ½, ¾2Ã, and ¾
2
" in the productivity process are estimated in the next section.

3 Data and estimation

In this section, we discuss the data sets for the U.S. and Sweden, and how we estimate the pro-

ductivity processes in (2.1) on the data for the two countries. Our measure of productivity, which

captures the degree of individual speci�c risk in the model, is an agent�s hourly wage rate relative

to all other agents.
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3.1 Data

We use the Panel Study of Income Dynamics (PSID) data set for 1988 to 1992 to estimate ½, ¾2Ã,

and ¾2" for the U.S.
10 For Sweden we use the Household Income Survey (HINK) for the years 1989,

1990 and 1992. HINK is a two-year overlapping household panel collected by Statistics Sweden,

but in 1992 the collected panel is partly the same as in 1989 and 1990.

Our measure of productivity is a worker�s hourly wage rate relative to all other agents. To

obtain this data, we proceed as follows: For the U.S., we only look at individuals who were heads

of the same household in the 1988 to 1992 surveys, and who were in the labor force (working,

unemployed or temporarily laid o¤) all of these years. To avoid problems with oversampling of

poor people in the PSID data set, we only include people stemming from the SRC cross-section

core sample. We also exclude people for whom relevant data on labor supply and earnings are of

poor quality (major assignments or top-coding have been done). For Sweden, we look at adults

who remained in the same household and who were in the labor force all of these years.11

The measure of the hourly wage which interests us is one which will hold for a wide range of

hours worked for a speci�c individual. For example, someone who was unemployed 1000 hours in

a year and worked 900 hours at the wage rate 8 dollars per hour is not assigned a wage of 8 dollars

per hour but rather 8 £ 900=1900 = 3:79 dollars per hour. Of course, unemployment is to some

extent voluntary since most people could get some job at some small but positive wage rate. We

will not control for this problem of inference when estimating the wage process. To avoid some

of the worst problems, however, we assume that nobody has a wage rate less than ten percent of

the average wage. This assumption also captures our belief that all agents have some productivity,

although some activities are unobservable in data.

For the U.S., we calculate work hours supplied as the sum of the variables hours worked, hours

in unemployment and work hours lost due to illness. These are directly observable in the PSID.

For Sweden, we calculate work hours supplied as the sum of the variables hours worked and work

10 The reason for not using a longer period, is that the sample size becomes considerably smaller. The period
1988-1992 is chosen to match the Swedish data period.
11 We include all adults for Sweden, and not only the heads of households, since there is no good de�nition of

�heads� in the HINK database and since it is very common in Sweden that both men and women in a household
participate in the regular labor market. Consequently, the share of women is higher in the Swedish sample.
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hours lost due to illness, which are directly observable in the HINK. To this sum, we then add the

estimated time in unemployment, since time spent in unemployment is not directly observable in

the HINK.12

For people spending most of their time out of the labor force, it is di¢cult to infer the wage

they would get if working more. Therefore, all agents with less than 1000 work hours supplied are

excluded from the sample. The hourly wage rates in a year for the 1789 and 2856 persons remaining

in the sample for the U.S. and Sweden respectively, are then computed as the wage sums divided

by the total work hours supplied.13

We are only interested in �uctuations in relative wages. Therefore, we remove year e¤ects in

the data by expressing agent i�s hourly wage rate as a fraction of the average hourly wage rate in

that year, denoted wit.

Descriptive statistics for the constructed relative hourly wages are reported in Table 1. For

information, we also include the average hourly wage ¹W in USD for the U.S. and in Swedish Krona

(SEK) for Sweden in the Table.

From Table 1, we see that the variability in the relative wage series is larger in the U.S. than

in Sweden, and slightly increasing over time in both countries. The minimum relative wage is 0:10

for all years as a consequence of our assumption that no individual has a wage lower than ten

percent of the average. However, it should be noted that this adjustment has been made for very

few individuals.14

12 The estimated time in unemployment is an increasing function of the unemployment bene�ts such that the total
sum of hours worked for an individual who has received unemployment bene�ts, is set equal to the stipulated work
time in Sweden, which presently is 2080 hours per year.
13 All the de�nitions of variables and the data programs, are provided in an appendix which is available on request

from the authors. However, the HINK data set is not available upon request without a permission from Statistics
Sweden.
14 In the U.S., Xi was adjusted upwards to 0:10 for 19, 18, 20, 31 and 28 individuals 1988, 1989, 1990, 1991 and

1992 respectively. For Sweden, Xi was set to 0:10 for 6, 10, and 26 individuals 1989, 1990 and 1992. Changing the
minimum relative wage assumption to 0.05 has no impact on the results.
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3.2 Estimation

Taking logarithms of the data, we now observe xit ´ lnwit for t = 1988 to 1992 in the U.S. and

t = 1989; 1990 and 1992 for Sweden. We want to estimate the process

xit = Ãi + zit + »
i
t; (3.1)

zit = ½zit¡1 + "
i
t:

where we allow for a measurement error » and where Ãi + zi is the logarithm of the wage rate for

agent i, relative to all other agents. Both " and » are assumed to be identically and independently

distributed over time and across individuals.

Since our data series are short, we do not try to estimate Ãi directly from each individual�s

data. Instead, we assume that the permanent wage di¤erences can be captured by individual

speci�c characteristics such as age, education and occupation. Hence, we estimate

xi1988 = '1 + '2AGE i + '3 (AGE i)
2 + '4DMALE i + '5EDUC i +'OOCCi + À

i
1988 (3.2)

for the U.S. with OLS where AGE is the individual�s age and EDUC is the agent�s number of years

spent in school, OCCi = [OCC 1;i ... OCC 8;i]
T are occupation dummies.

For Sweden, we estimate

xi1989 = '1 + '2AGE i + '3 (AGE i)
2 + '4DMALE i +'EEDUCi (3.3)

+'OOCCi + À
i
1989

where EDUCi = [EDUC 1;i ... EDUC 3;i]T is a vector containing dummies for the agent�s education

level, OCCi = [OCC 1;i ... OCC 4;i]
T is a vector containing occupation dummies and DMALE is a

dummy for the individual�s gender. The variables considered in the regressions above are similar to

those used by, for example, Blau and Kahn (1995), and Edin and Holmlund (1995). The estimation

results for (3:2) and (3:3) are reported in Table 2.

As seen from Table 2, most of the variables are highly signi�cant and the F -statistics are

satisfactory both for the U.S. and for Sweden. The adjusted r-squares are reasonably high and

similar for both countries. All the estimated parameter values are also reasonable. The point
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estimates for gender and age in Sweden are of the same magnitudes as the ones presented in Edin

and Holmlund�s (1995) wage regressions.

We use the regression results from Table 2 to calculate estimates of the permanent wage compo-

nent, Ã̂
i
= x̂i1988 in the U.S. and Ã̂

i
= x̂i1989 in Sweden, and then to calculate the variance of these

di¤erences. For the U.S., we get ¾2Ã = 0:1175, and for Sweden we get ¾
2
Ã = 0:0467. Hence, there

is more wage inequality in the U.S. than in Sweden in the sense that permanent wage di¤erences

between individuals are larger.

To extract the risk which remains for individuals in the U.S. after permanent di¤erences have

been removed, we construct the variable ~xit ´ xit ¡ Ã̂
i
for t = 1988; :::; 1992. For Sweden, we

construct the variable ~xit ´ xit ¡ Ã̂
i
for t = 1989; 1990 and 1992. Summary statistics for the

transformed relative wage variables are reported in Table 3. A comparison of the �gures reported

in Table 1 and Table 3, reveals that the variability in the data, quite naturally, becomes lower for

both countries after the systematic factors have been removed from the data. We also see that

there still is a slight increase in wage variability over time.

Finally, we use ~xit in (3:1) to construct the following unconditional moment conditions

E

·³
~xit

´2¸¡ ¾2"
1¡ ½2 + ¾

2
» = 0, (3.4)

E
h
~xit~x

i
t¡s
i
¡ ½s ¾2"

1¡ ½2 = 0

in order to estimate ½, ¾2", and ¾
2
» for the U.S. and Sweden with the general method of moments.

Since we have observations from �ve periods in the U.S., (3:4) implies that we can use 15 mo-

ments. For Sweden, (3:4) implies that we can use 6 moments. Since we have more moments than

estimated parameters, the model is overidenti�ed, and we use Hansen�s (1982) Â2-test to test the

overidentifying restrictions. However, it is well known that Hansen�s test may fail (see Newey,

1985). Therefore, the p-values for Hansen�s test, reported in Table 4 were generated with a Monte

Carlo simulation.15

The GMM estimation results are reported in Table 4. We see that the relative hourly wage

series are highly persistent, especially in the U.S. Moreover, the variance of temporary shocks is
15 In the Monte Carlo study, we have simulated the process xit = z

i
t + »

i
t where z

i
t = ½z

i
t + "

i
t, using ½̂, ¾̂

2
" and ¾̂

2
»

from Table 4, and calculated Â2 from these simulated series.
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considerably higher in the U.S. than in Sweden. Consequently, the wage risk agents face after

having observed their permanent productivity level is higher in the U.S. The estimates of ½ and ¾2"

are precise for both countries. As indicated by the simulated p-values, one possible shortcoming is

that the overidentifying restrictions do not seem to hold, in particular not for Sweden. One reason

for this result might be that the estimated AR(1)-process for the agent�s productivity process is a

too crude approximation of reality.16

To sum up, we have found that individuals in the U.S. are subject to more wage inequality

as well as more wage uncertainty. The estimated variance of permanent (log) wage di¤erences is

0:1175 in the U.S. and 0:0467 in Sweden. The estimated variance of temporary (log) wage shocks

is 0:0426 in the U.S. and 0:0326 in Sweden, and temporary shocks are more persistent in the U.S.

with the estimate of ½ equal to 0:9136 against 0:8139 in Sweden.

4 Optimal tax level, La¤er curves and asset distributions

4.1 Results - optimal tax level and La¤er curves

To �nd the optimal tax level, we solve the model for tax rates between 0 and 65 percent, with

increments of 1 percentage point, and look for the tax rate that maximizes the average utility of

all agents in the economy, ¹u. Equilibrium outcomes for some selected tax rates are shown in Tables

5a and 5b. As a reference, we also report the outcome we would get if agents were provided full

insurance at zero tax rates.17

For the baseline calibration, we �nd the optimal tax rate to be 27 percent for the U.S. and 3

percent for Sweden. This result is visualized in Figure 1 where the average utility is increasing up

to ¿ = 0:27 in the U.S. but decreasing in Sweden for all ¿ larger than 0:03. The relatively large

di¤erences between the U.S. and Sweden are not surprising, given the estimated wage processes.
16 However, if we assume that all unemployment is voluntarily (which here in practice means that we do not

add time in unemployment to hours worked in the calculation of hourly wages), the estimated ¾2Ã, ½ and ¾
2
" are

practically unchanged ([0:1075, 0:9165, 0:0379] and [0:0421, 0:8545, 0:0227] for the U.S. and Sweden respectively).
But the Â2-statistics are now changed to 15:02 and 12:12 with p-values 0:27 and 0:03 respectively. Thus, we can no
longer clearly reject the model. We therefore conclude that the estimates for the parameters ¾2Ã, ½ and ¾

2
" seem to

be robust, but that Hansen�s Â2-statistic seems to be sensitive to the data generation.
17 With full insurance, we mean that all agents insure before observing their �rst productivity level. The insurance

then yields the same marginal utility of total expenditure in each state.
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Some experiments show that the di¤erences in variances of wage shocks as well as the di¤erence in

persistence of these shocks are quantitatively important. The optimal tax rate in the U.S. falls to

16 percent if ½ is set to the value estimated from Swedish data, and it falls to 23 and 21 percent,

respectively, if ¾2" and ¾
2
Ã are set to the Swedish counterparts (while leaving the other parameters

unchanged).

As seen in Tables 5a and 5b and Figure 2, the La¤er curve has its maximum at very high values

of ¿ . The La¤er curve peaks at a tax rate of 60 percent in the U.S. and 59 percent in Sweden.

Although the optimal tax rates di¤er signi�cantly between Sweden and the U.S., the La¤er curves

are similar. The distortive e¤ects of income taxes do not seem to be sensitive to the amount of risk

that agents face.

A couple of other features in Tables 5a and 5b are also worth noting. First, it is seen that

when agents are credit constrained and subject to idiosyncratic risk, aggregate output is larger

than under full insurance for ¿ = 0. The intuition behind this result is that agents in the economy

save more in order to insure themselves against the idiosyncratic risk they face. Second, the larger

the degree of idiosyncratic risk is in the economy, the larger are aggregate savings and the higher is

aggregate output. This is clearly seen from Tables 5a and 5b and Figure 3, where aggregate output

invariably is larger in the U.S. than in Sweden.

Third, in an economy with a higher degree of idiosyncratic risk, aggregate savings and thus

also aggregate output shrink faster when the labor tax rate increases. This can be seen in Figure

3, where the di¤erence in aggregate output between the U.S. and Sweden becomes smaller as ¿

increases. The intuition behind this result is that the level of government insurance, b, is higher

when ¿ is higher, and this decreases the incentives to self insure by private saving.

We also note that a high degree of idiosyncratic risk is �good� for the agents in an economy

if they can insure themselves against periods with low productivity and �bad� if they can not.

This result can be seen by comparing the full insurance rows and the �rst rows in Tables 5a and

5b. The explanations behind this result are two. When agents are fully insured, they are able

to smooth consumption by borrowing and lending. The agents can then choose to work more

when their productivity is high and less when productivity is low, and the higher the degree of
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idiosyncratic risk, the more agents can increase their utility by working when their productivity

is high and staying at home when it is low.18 But when asset markets are incomplete, agents

can no longer smooth consumption and leisure independently. If they have little wealth and low

productivity, agents must work to be able to consume. Because of the concavity of the utility

function, productivity �uctuations will decrease agents� utility. Therefore, the average utility, ¹u, is

higher in the U.S. than in Sweden under full insurance, but lower when asset markets are incomplete

and no government insurance is provided.

When looking for the optimal tax rate, we have taken a utilitarian approach and put equal

weight on every agent�s utility. To understand for which agents, when considering the stationary

distribution of agents, the government transfers really matters, we have computed optimal tax rates

for di¤erent percentile agents in this distribution. The main value of the experiment is that it gives

a picture of inequality and a sense of for whom social security really would matter. The results

show that government transfers, at the level suggested by the previous analysis, bene�t the lowest

30 percentiles in the utility distribution. The median utility in both countries is maximized when

tax rates are close to zero.

4.2 Results - asset distributions

To investigate the empirical validity of the calibrated model, we present distributional implications

for the U.S. and Sweden in Tables 6a and 6b, respectively. It is a well known fact that models

with plausible parameterizations of income processes and risk aversion have problems in generating

asset and income distributions which are as skewed as in the U.S. data. This is documented in e.g.

Quadrini and Ríos-Rull (1997). The problem also applies to our model � we can not capture the

wealth holdings of the extremely rich agents. However, for the question we are interested in, we

argue that it is most important to capture the asset and income distributions of the poor agents,

because it is for those that social security really matters.

For the U.S., we report distributions for two tax rates, ¿ = 0:15 and ¿ = 0:30. We think that

18 This mechanism is most clearly seen from the FI-rows in Tables 5a and 5b, where H is signi�cantly higher than
¹h, implying that cov(ht; qt) > 0 since E[qt] = 1.
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the lower tax and bene�t level is close to the U.S. transfer level and that the higher value is close

to the average income tax rate.19 For Sweden, we use the tax rates ¿ = 0:30 and ¿ = 0:50.

The tables show that asset holdings are unequally distributed, with Gini coe¢cients around 0.60,

but still not as skewed as in the actual economies. In particular, the wealthiest agents (households)

in the model are not at all as wealthy as in Sweden and the U.S. The richest one percent of agents

hold 8 percent of aggregate wealth in the model but in the U.S. they hold 29 percent of all wealth.

For Sweden, the richest one percent hold 5 percent of all wealth in the model and 13 percent of all

wealth in the data.

The asset distribution for the poorest agents is better matched by the model. The bottom 40

percent of agents (households) in the wealth distribution hold approximately 1 percent of the U.S.

wealth in the data and 2 percent in the model. In Swedish data they hold -6 percent of all wealth

and 5 percent in the model. According to Domeij and Klein (1998) there are two main reasons

for the frequent measures of negative wealth holdings for Swedish households. First, the value of

privately owned apartments is approximated by the tax value which is considerably lower than

the market value. Second, students loans are measured at the full value but human capital is not

included in wealth. Considering these data problems, we think the model gives a satisfactory �t of

the poor agents in the asset distribution.

The earnings and income distributions for Sweden are well captured by the model, both for

those in the bottom and those in the top of the distributions. The model generates too compressed

distributions for the U.S., however. For example, the bottom 40 percent in the earnings distribution

have only 3 percent of earnings in the data but around 10 percent in the model. In the U.S.

data, entrepreneurs who report losses signi�cantly contribute to the low of earnings for the bottom

percentiles in the distribution. In the model, wage rates are observable in the beginning of a period,

and we do not allow for negative wages.

Maybe surprisingly, changes in tax rates have negligible e¤ects on wealth distributions. For

both countries, an increase in taxes actually increases the Gini coe¢cient of all distributions.

When transfers increase, there is less need for poor agents to save for bad times and in bad times

19 In the model, all tax income is used for transfers but this is of course not the case in reality.
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they do not need to work as hard as when there are no transfers.

5 Sensitivity to parameter choice and model speci�cation

In this section, we examine how sensitive the results are with respect to the most important

parameters and some speci�c model assumptions. Since the estimated con�dence intervals for ½

and ¾2" were small, we do not make any sensitivity analysis for these parameters. The results are

summarized in Table 7.

5.1 The utility function

To get plausible values for hours worked we chose to set ®, the weight on consumption relative

to leisure, to 0.50 in the baseline calibration. We examined the e¤ects of setting ® to the more

common value 0:33, although this value yields a counterfactually low labor supply in the current

model. The results in Table 7 show that with the lower ®, the optimal tax rates fall to 23 and 1

percent in the U.S. and Sweden respectively. The peaks of the La¤er curves are almost una¤ected

by the change in ®.

Plausible values for the intertemporal elasticity of substitution are often claimed to be in the

interval [0:2; 1]. We considered the extreme values, ¹ = 5, and ¹ = 1. Not surprisingly, the chosen

value for ¹ is important for the obtained results. If ¹ is increased from 1 to 5, the optimal tax rate

increases from 21 to 36 percent in the U.S., and from 0 to 14 percent in Sweden.

5.2 In�nitely lived agents

In the baseline calibration of the model, agents live 50 years on average, bequests are random over

the life cycle, and newly born agents have no wealth. We think that this is a good way to describe

reality in a parsimonious way, but the assumptions are important for the asset distributions we

obtain. With in�nitely lived agents, or with bequest to newly born agents, asset distributions

become much more compressed. However, if we assume that agents have in�nite lives (° = 0, but

the e¤ective discount rate unchanged, ¯ = 0:96), the optimal tax rate only falls slightly, to 23

percent and 2 percent in the U.S. and Sweden respectively.
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We are a bit surprised by this small e¤ect of changes in °. With ° = 0, agents live for ever

and hence have time to accumulate some wealth to self insure against bad times. There are then

few against who have both very little wealth and low productivity, the state which agents want to

avoid almost at any cost. However, the accumulation of individual bu¤er stocks is ine¢cient in

itself, and although government redistribution schemes distort labor supply, they seem to provide

better insurance than private saving.

5.3 Only temporary risk

The U.S. wage process displays more temporary risk as well as more permanent inequality than

the Swedish process. Which of these di¤erences is most important for our results? Although we

prefer to think of both the permanent wage di¤erences and the temporary �uctuations as risks the

government can provide insurance for, in daily life transfers because of the former would usually

be thought of as redistribution.

By ignoring the permanent wage di¤erences in the calibration of the wage process, we get an

impression of which source of risk is driving our results. We �nd that with only temporary wage

uncertainty, the optimal tax rate is 18 percent in the U.S. while no redistribution is motivated in

Sweden.

5.4 Government spending

There are other reasons for the government to levy taxes than the insurance and redistribution

motive. If the government has a �xed amount of spending on public goods to �nance, the distortive

e¤ects of increased taxes will be more severe since the tax base for public goods is eroded. We have

tried to quantify such e¤ects in the following way. Assume that spending on public goods is not

valued by the agents, or equivalently that the utility is additively separable in private and public

consumption. Fix government spending at the level it would be if all taxes levied with 10 percent

income taxes were used for public consumption. Any amount of tax income the government raises

above that amount is transferred in lump sums to the agents as previously.

With this assumption, we obtain lower optimal redistribution levels than in the baseline solution.
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For Sweden, no redistribution is motivated, and for the U.S. the optimal tax rate is 28 percent

including the 10 percent base tax. Note that more than 10 of the 28 percentage points of the tax

rate are used to �nance government expenditures. When including the base tax in tax income,

the La¤er curves shift slightly to the right. This is partly because of a wealth e¤ect, making all

agents work more when resources are wasted on government consumption, and partly because of

an insurance e¤ect - poor agents get less transfers at a given tax rate and must work harder to get

a su¢cient income.

5.5 Open economy

Sweden is often thought of as a small, open economy which faces a given world interest rate, but

until now we have assumed that both Sweden and the U.S. are closed economies. In Table 5b, we

saw that the equilibrium capital stock in Sweden is decreasing in the tax rate. Does this mean

that distortions are less important when the world capital stock is given? We conducted some

experiments to answer this question. We solved the model for Sweden with the interest rate �xed

at 3.12 percent, which is the equilibrium interest for the U.S. at 30 percent income taxes.20

The results for this scenario are similar to what we found with the original speci�cation. The

optimal tax rate increases to 6 percent and the La¤er curve peaks at tax rates close to 60 percent.

The reason for the small change in the optimal insurance level is that the interest rate is not the

sole determinant of the capital stock. More important is the supply of e¢ciency units of labor, and

this supply is very sensitive to tax rates. So, although the world interest rate is given and capital

is totally mobile, the equilibrium capital input in Swedish production is sensitive to changes in the

tax rate.

6 Concluding remarks

We want to stress the main �ndings of the paper. Wage inequality and wage �uctuations seems to

be important features of the economies studied, but more severe in the U.S. than in Sweden, and

20 This approach could have been invalid if the Swedish interest rates in autarky had been lower than the U.S.
interest rate. People in Sweden might then want to hold much wealth when the high world interest rate prevails.
Consequently, even if the Swedish population is small, it could have a signi�cant impact on capital formation.

19



it seems like agents, at least in the U.S., are willing to give up a signi�cant amount of consumption

in order to insure against this uncertainty.

One possible explanation to the results is that agents in the U.S. are less risk averse than

agents in Sweden, and choose higher average wages at the price of higher wage �uctuations. This

interpretation is consistent with the fact that GDP per capita is higher in the U.S. than in Sweden.

For all the speci�cations we have considered, the top of the La¤er curve has remained more

or less una¤ected. Because of this, and since the La¤er curves for both countries are similar, the

�nding that the La¤er curve peaks when tax rates on labor income are between 55 and 65 percent

seems to be robust.

There are also some caveats we want to point out to the reader. First, although we look at

wages before taxes and transfers, the relatively low degree of wage risk in Sweden may be a result of

the big government sector. For example, a large fraction of the population work in the government

sector and wage setting there seems to imply a signi�cant amount of risk sharing. Also, many old

persons who get unemployed go into early retirement and hence fall out of the labor force and our

sample. Moreover, we take labor market and wage setting institutions for given. That is, we do

not try to understand or explain why wage processes are di¤erent in di¤erent countries. Arguably,

some of these di¤erences are a result of government policy. If, for example, wages are a result of

bargaining between unions and �rms, the bargaining position of low income groups may improve

relative to that of high income groups if transfers are increased. We abstract from such issues.

Second, a lot has happened in Sweden after the period examined. Unemployment has increased

drastically and in particular employment in the government sector has fallen. It is therefore possible

that the degree of idiosyncratic risk in Sweden has increased. Third, we believe that our modeling of

idiosyncratic risk is more appropriate for the U.S. than for Sweden. In Europe, the risk agents face

seems to be mainly unemployment risk, not wage risk. Finally, we have abstracted from aggregate

uncertainty, since we do not believe that aggregate �uctuations are particularly important compared

to idiosyncratic �uctuations. However, to allow for aggregate uncertainty could be an interesting

extension of the current paper.
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Table 1: Descriptive statistics for relative wages
U.S. Sweden

Statistic 1988 1989 1990 1991 1992 1989 1990 1992
¹W 12.48 13.31 14.11 14.79 15.60 71.20 81.42 88.83
Std

¡
wi
¢

0.64 0.62 0.65 0.66 0.71 0.40 0.40 0.45
Max

¡
wi
¢

8.18 5.53 8.27 10.11 12.14 4.63 4.53 4.82
Min

¡
wi
¢

0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Note: ¹W is the average hourly wage in USD and SEK respectively. wi is the relative wage, Std

¡
wi
¢
the standard

deviation in wi and Max
¡
wi
¢
and Min

¡
wi
¢
the maximum and minimum relative wage in the constructed relative

wage series in a given year.

Table 2: OLS estimation results for the initial relative wage level
U.S. - 1988 Sweden - 1989

Variable Estimate p-value Variable Estimate p-value
CONSTANT -3.330 0.000 CONSTANT -1.079 0.000
AGE 0.076 0.000 AGE 0.033 0.000
AGE2=100 -0.077 0.000 AGE2=100 -0.035 0.000
DMALE 0.272 0.000 DMALE 0.194 0.000
EDUC 0.074 0.000 EDUC 1 0.099 0.000
OCC 1 0.421 0.000 EDUC 2 0.218 0.000
OCC 2 0.320 0.000 EDUC 3 0.475 0.000
OCC 3 0.277 0.001 OCC 1 0.061 0.000
OCC 4 0.231 0.042 OCC 2 0.068 0.013
OCC 5 0.257 0.000 OCC 3 0.055 0.006
OCC 6 0.171 0.017 OCC 4 0.083 0.002
OCC 7 -0.558 0.000
OCC 8 0.076 0.233
F 59.166 0.000 F 120.238 0.000
¹R2 0.281 ¹R2 0.295
N 1789 N 2856
Note: Dependent variables are the ratio between the hourly wage and average hourly wage in the U.S. 1988 and
Sweden 1989 in natural logarithms. For the U.S., EDUC is the number of years spent in school, OCC 1, ..., OCC 8

are dummy variables equal to 1 if the individual is a professional or technical worker, manager, sales worker, clerical
worker, craftsman, operative, farm worker, or service worker, respectively and 0 otherwise. A dummy for unclassi�ed
occupations is excluded in the regression. For Sweden, EDUC 1, ..., EDUC 3 are dummy variables equal to 1 if the
individual has between 2¡ 3, 3¡ 6 and over 6 years education after primary school respectively and 0 otherwise. A
dummy for those with less than 2 years education after primary school is excluded. OCC 1, ..., OCC 4 are occupation
dummies equal to 1 if the individual works in the private industry, building industry, sales sector and the commu-
nication and transport sector. A dummy variable for those who work in the public sector and in banks is excluded.
Finally, DMALE is a dummy variable equal to 1 if the individual�s gender is male and 0 otherwise.
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Table 3: Descriptive statistics for transformed relative wages
U.S. Sweden

Statistic 1988 1989 1990 1991 1992 1989 1990 1992
Std

¡
~wi
¢

0.57 0.56 0.59 0.59 0.64 0.31 0.30 0.37
Max

¡
~wi
¢

5.73 4.37 5.79 7.09 8.51 2.95 3.27 4.10
Min

¡
~wi
¢

0.09 0.08 0.08 0.08 0.08 0.10 0.07 0.07
Note: ~wi ´ exp

¡
~xi
¢
, that is, the relative wage where the estimated systematic component due to permanent

di¤erences between individuals in the sample have been removed. Std
¡
~wi
¢
the standard deviation in ~wi and Max

¡
~wi
¢

and Min
¡
~wi
¢
the maximum and minimum relative wage in the constructed relative wage series in a given year.

Table 4: GMM estimation results for the productivity process
U.S. Sweden

Parameter Estimate Standard error Estimate Standard error
½ 0.9136 0.0090 0.8139 0.0268
¾2" 0.0426 0.0048 0.0326 0.0059
¾2» 0.0421 0.0039 0.0251 0.0046
Â2obs 23.45 46.35
p-value 0.051 0.000
Note: White�s heteroskedasticity consistent standard errors. The p-values are simulated probabilities of obtaining a
Â2 higher than Â2obs when the model is correctly speci�ed.
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Table 5a: Results for di¤erent tax rates - U.S.
¿ ¹u r K H Y C ¹h T T=Y

0.00 -1.820 2.42 3.28 0.472 0.949 0.685 0.427 0.000 0.000
0.05 -1.804 2.55 3.12 0.458 0.915 0.664 0.409 0.029 0.032
0.10 -1.790 2.67 2.97 0.444 0.881 0.642 0.389 0.056 0.064
0.15 -1.781 2.79 2.82 0.430 0.847 0.620 0.369 0.081 0.096
0.20 -1.774 2.90 2.68 0.415 0.813 0.598 0.349 0.104 0.128
0.25 -1.771 3.02 2.54 0.399 0.777 0.573 0.328 0.124 0.160
0.30 -1.772 3.12 2.40 0.382 0.741 0.548 0.306 0.142 0.192
0.35 -1.777 3.23 2.26 0.366 0.701 0.523 0.285 0.158 0.225
0.40 -1.787 3.34 2.12 0.348 0.667 0.497 0.263 0.171 0.256
0.45 -1.801 3.44 1.98 0.330 0.630 0.470 0.241 0.181 0.287
0.50 -1.822 3.54 1.84 0.311 0.589 0.441 0.219 0.189 0.321
0.55 -1.849 3.65 1.70 0.291 0.549 0.412 0.197 0.193 0.352
0.60 -1.886 3.75 1.55 0.270 0.507 0.382 0.176 0.195 0.385
0.65 -1.934 3.85 1.41 0.248 0.463 0.350 0.154 0.193 0.417
FI -1.598 4.17 2.46 0.451 0.831 0.634 0.303 0.000 0.000

Note: ¹u = average utility, r = real interest rate, K = aggregate capital stock, H = aggregate e¢-
ciency units of hours worked, Y = aggregate output, C = aggregate consumption, ¹h = average hours
worked, T = total tax revenues, and FI = outcome under full insurance.

Table 5b: Results for di¤erent tax rates - Sweden
¿ ¹u r K H Y C ¹h T T=Y

0.00 -1.736 3.63 2.69 0.460 0.868 0.652 0.436 0.000 0.000
0.05 -1.736 3.67 2.62 0.447 0.842 0.633 0.421 0.027 0.032
0.10 -1.737 3.73 2.50 0.433 0.814 0.613 0.406 0.052 0.064
0.15 -1.740 3.77 2.40 0.419 0.786 0.592 0.390 0.076 0.097
0.20 -1.746 3.82 2.30 0.405 0.751 0.571 0.373 0.097 0.129
0.25 -1.754 3.87 2.20 0.389 0.726 0.548 0.356 0.116 0.160
0.30 -1.765 3.91 2.10 0.373 0.695 0.525 0.338 0.133 0.191
0.35 -1.779 3.95 1.99 0.356 0.662 0.501 0.319 0.148 0.224
0.40 -1.798 3.99 1.88 0.338 0.627 0.475 0.299 0.161 0.257
0.45 -1.821 4.03 1.77 0.319 0.591 0.448 0.278 0.170 0.288
0.50 -1.851 4.07 1.65 0.300 0.554 0.420 0.257 0.177 0.319
0.55 -1.889 4.12 1.53 0.279 0.514 0.391 0.235 0.181 0.352
0.60 -1.934 4.16 1.40 0.256 0.471 0.360 0.211 0.181 0.384
0.65 -1.997 4.16 1.28 0.235 0.432 0.326 0.189 0.177 0.410
FI -1.651 4.17 2.47 0.454 0.836 0.638 0.391 0.000 0.000

Note: See Table 5a.
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Table 6a: Distributional implications - U.S.
Percent of total

Gini Bottom 40% Top 20% Top 10% Top 1%

Wealth
Actual U.S. Data .78 1.4 79.5 66.1 29.5
Model, ¿ = 0:15 .63 2.6 63.6 42.6 8.0
Model, ¿ = 0:30 .64 2.2 64.4 43.2 8.0

Earnings
Actual U.S. Data .63 2.8 61.4 43.5 14.8
Model, ¿ = 0:15 .48 10.9 51.3 33.2 6.1
Model, ¿ = 0:30 .53 8.0 54.9 35.9 6.7

Total income
Actual U.S. Data .57 8.8 59.9 45.2 18.6
Model, ¿ = 0:15 .39 16.3 45.8 29.3 5.3
Model, ¿ = 0:30 .39 17.0 45.4 29.0 5.2
Note: U.S. data adapted from Díaz-Giménez, Quadrini, and Ríos-Rull (1997). Earnings is de�ned as net labor income
before taxes. Total income is de�ned as net factor income plus transfers but before taxes. Note that U.S. data refers
to households while the income process in the model is calibrated to match individual wage processes.

Table 6b: Distributional implications - Sweden
Percent of total

Gini Bottom 40% Top 20% Top 10% Top 1%

Wealth
Actual Swedish Data .79 -6 72 49 13
Model, ¿ = 0:30 .56 5 56 35 5
Model, ¿ = 0:50 .57 5 56 35 5

Earnings
Actual Swedish Data .48 8 47 29 5
Model, ¿ = 0:30 .38 16 42 25 4
Model, ¿ = 0:50 .46 11 47 29 5

Total income
Actual Swedish Data .33 19 37 14 5
Model, ¿ = 0:30 .26 23 36 21 3
Model, ¿ = 0:50 .27 23 37 22 3
Note: Swedish data adapted from Domeij and Klein (1998). Earnings is de�ned as net labor income before taxes.
Total income is de�ned as net factor income plus transfers but before taxes. Note that Swedish data refers to
households while the income process in the model is calibrated to match individual wage processes.
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Table 7: Sensitivity analysis
Parameter values U.S. Sweden

¹ ® ° ¿¤
³
T
Y

´¤
r ¹c(¿¤)

¹c(0) ¿max Tmax

Y ¿¤
³
T
Y

´¤
r ¹c(¿¤)

¹c(0) ¿max Tmax

Y

2:0 0:50 0:02 0.27 0.17 3.05 0.82 0.60 0.38 0.03 0.02 3.66 0.98 0.59 0.38
1:0 0:50 0:02 0.21 0.13 3.07 0.87 0.60 0.38 0.00 0.00 3.64 1.00 0.59 0.38
5:0 0:50 0:02 0.36 0.23 2.78 0.73 0.59 0.38 0.14 0.09 3.54 0.91 0.59 0.38
2:0 0:33 0:02 0.23 0.15 2.76 0.82 0.58 0.37 0.01 0.01 3.47 0.99 0.56 0.36
2:0 0:50 0:00 0.23 0.15 2.60 0.85 0.60 0.38 0.02 0.01 3.39 0.99 0.58 0.37
Only temporary risk 0.18 0.12 2.87 0.87 0.58 0.37 0.00 0.00 3.65 1.00 0.58 0.37
10% base taxa 0.18 0.18 3.02 0.87 0.62 0.40 0.00 0.00 3.71 1.00 0.64 0.41
Open economy 0.06 0.04 3.12 0.97 0.58 0.37

Note: ¿¤ = optimal tax rate,
¹c(¿¤)
¹c(0)

= average consumption when taxes are ¿¤ as a fraction of average consumption
when there is no taxation, ¿max is the tax rate which maximizes government tax income. a The base tax is included
in ¿max but not in ¿¤.

27



0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
-2

-1.95

-1.9

-1.85

-1.8

-1.75

-1.7

-1.65

U
til

ity

Tax rate

Sweden

U.S.

Figure 1: Average utility

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

T
ax

 r
ev

en
ue

Tax rate

Sweden

U.S.

Figure 2: La¤er curves

28



0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
0.4

0.5

0.6

0.7

0.8

0.9

1

O
ut

pu
t

Tax rate

Sweden

U.S.

Figure 3: Output per capita

29



6(0,1$5 3$3(5 6(5,(6

7KH 6HULHV ZDV LQLWLDWHG LQ ìäæìï )RU D FRPSOHWH OLVW RI 6HPLQDU 3DSHUVñ SOHDVH FRQWDFW WKH ,QVWLWXWHï

ìääç

çíéï $VVDU /LQGEHFNã ,QFHQWLYHV LQ WKH :HOIDUHð6WDWH ð /HVVRQV IRU
ZRXOGðEH ZHOIDUH VWDWHVï êì SSï

çíèï $VVDU /LQGEHFN DQG 5HRUJDQL]DWLRQ RI )LUPV DQG /DERU 0DUNHW
'HQQLV -ï 6QRZHUã ,QHTXDOLW\ï ìé SSï

çíçï 7KRUYDOGXU *\OIDVRQã 2XWSXW *DLQV IURP (FRQRPLF 6WDELOL]DWLRQï êí SSï

çíæï 'DURQ $FHPRJOX DQG $JHQF\ &RVWV LQ WKH 3URFHVV RI 'HYHORSPHQWï éí SSï
)DEUL]LR =LOLERWWLã

çíåï $VVDU /LQGEHFNñ 6RFLDO 1RUPVñ WKH :HOIDUH 6WDWHñ DQG 9RWLQJï êê SSï
6WHQ 1\EHUJ DQG
-|UJHQ :ï :HLEXOOã

çíäï -RKQ +DVVOHU DQG 2SWLPDO $FWXDULDO )DLUQHVV LQ 3HQVLRQ 6\VWHPV ð D 1RWHï
$VVDU /LQGEHFNã ìè SSï

çìíï -DFRE 6YHQVVRQã &ROOXVLRQ $PRQJ ,QWHUHVW *URXSVã )RUHLJQ $LG DQG
5HQWð'LVVLSDWLRQï êì SSï

çììï -HIIUH\ $ï )UDQNHO DQG (FRQRPLF 6WUXFWXUH DQG WKH 'HFLVLRQ WR $GRSW D &RPPRQ
$QGUHZ .ï 5RVHã &XUUHQF\ï èäSSï

çìëï 7RUVWHQ 3HUVVRQñ *HUDUG 6HSDUDWLRQ RI 3RZHUV DQG $FFRXQWDELOLW\ã 7RZDUGV D
5RODQG DQG *XLGR 7DEHOOLQLã )RUPDO $SSURDFK WR &RPSDUDWLYH 3ROLWLFVï éí SSï

çìêï 0DWV 3HUVVRQñ 7RUVWHQ 'HEWñ &DVK )ORZ DQG ,QIODWLRQ ,QFHQWLYHVã $ 6ZHGLVK
3HUVVRQ DQG /DUV (ï2ï 0RGHOï éì SSï
6YHQVVRQã

çìéï /DUV (ï2ï 6YHQVVRQã 3ULFH /HYHO 7DUJHWLQJ YVï ,QIODWLRQ 7DUJHWLQJã $ )UHH
/XQFK" ëä SSï

çìèï /DUV (ï2ï 6YHQVVRQã ,QIODWLRQ )RUHFDVW 7DUJHWLQJã ,PSOHPHQWLQJ DQG 0RQLWRULQJ
,QIODWLRQ 7DUJHWVï êç SSï

çìçï $VVDU /LQGEHFNã 7KH :HVW (XURSHDQ (PSOR\PHQW 3UREOHPï êì SSï

çìæï $VVDU /LQGEHFNã )XOO (PSOR\PHQW DQG WKH :HOIDUH 6WDWHï ëë SSï

çìåï -DYLHU 2UWHJDã +RZ õ*RRGô ,PPLJUDWLRQ ,Vã $ 0DWFKLQJ $QDO\VLVï
êí SSï



çìäï -RDNLP 3HUVVRQ DQG +XPDQ &DSLWDOñ 'HPRJUDSKLFV DQG *URZWK $FURVV
%R 0DOPEHUJã WKH 86 6WDWHV ìäëíðìääíï ëì SSï

çëíï $VVDU /LQGEHFN DQG &HQWUDOL]HG %DUJDLQLQJñ 0XOWLð7DVNLQJñ DQG :RUN
'HQQLV -ï 6QRZHUã ,QFHQWLYHVï éê SSï

çëìï 3DXO 6|GHUOLQG DQG 1HZ 7HFKQLTXHV WR ([WUDFW 0DUNHW ([SHFWDWLRQV IURP
/DUV (ï2ï 6YHQVVRQã )LQDQFLDO ,QVWUXPHQWVï éæ SS

ìääæ

çëëï $VVDU /LQGEHFNã ,QFHQWLYHV DQG 6RFLDO 1RUPV LQ +RXVHKROG %HKDYLRUï
ìë SSï

çëêï -RKQ +DVVOHU DQG (PSOR\PHQW 7XUQRYHU DQG 8QHPSOR\PHQW ,QVXUDQFHï
-RVp 9LFHQWH 5RGULJXH] êç SSï
0RUDã

çëéï 1LOVð3HWWHU /DJHUO|Iã 6WUDWHJLF 6DYLQJ DQG 1RQð1HJDWLYH *LIWVï ëí SSï

çëèï /DUV (ï2ï 6YHQVVRQã ,QIODWLRQ 7DUJHWLQJã 6RPH ([WHQVLRQVï éê SSï

çëçï -DPHV (ï $QGHUVRQã 5HYHQXH 1HXWUDO 7UDGH 5HIRUP ZLWK 0DQ\
+RXVHKROGVñ 4XRWDV DQG 7DULIIVï êç SSï

çëæï 0nUWHQ %OL[ã 5DWLRQDO ([SHFWDWLRQV LQ D 9$5 ZLWK 0DUNRY
6ZLWFKLQJï êæ SSï

çëåï $VVDU /LQGEHFN DQG 7KH 'LYLVLRQ RI /DERU :LWKLQ )LUPVï ìë SSï
'HQQLV -ï 6QRZHUã

çëäï (WLHQQH :DVPHUã &DQ /DERXU 6XSSO\ ([SODLQ WKH 5LVH LQ 8QHPSOR\PHQW DQG
,QWHUð*URXS :DJH ,QHTXDOLW\ LQ WKH 2(&'" çé SSï

çêíï 7RUVWHQ 3HUVVRQ DQG 3ROLWLFDO (FRQRPLFV DQG 0DFURHFRQRPLF 3ROLF\ïìíí SSï
*XLGR 7DEHOOLQLã

çêìï -RKQ +DVVOHU DQG ,QWHUJHQHUDWLRQDO 5LVN 6KDULQJñ 6WDELOLW\ DQG 2SWLPDOLW\
$VVDU /LQGEHFNã RI $OWHUQDWLYH 3HQVLRQ 6\VWHPVï êå SSï

çêëï 0LFKDHO :RRGIRUGã 'RLQJ :LWKRXW 0RQH\ã &RQWUROOLQJ ,QIODWLRQ LQ D 3RVWð0RQHWDU\
:RUOGï çë SSï

çêêï 7RUVWHQ 3HUVVRQñ &RPSDUDWLYH 3ROLWLFV DQG 3XEOLF )LQDQFHï èè SSï
*pUDUG 5RODQG DQG
*XLGR 7DEHOOLQLã

çêéï -RKDQ 6WHQQHNã &RRUGLQDWLRQ LQ 2OLJRSRO\ï ìé SSï



ìääå

çêèï -RKQ +DVVOHU DQG ,4ñ 6RFLDO 0RELOLW\ DQG *URZWKï êé SSï
-RVp 9ï 5RGUtJXH] 0RUDã

çêçï -RQ )DXVW DQG 7UDQVSDUHQF\ DQG &UHGLELOLW\ã 0RQHWDU\ 3ROLF\
/DUV (ï 2ï 6YHQVVRQã ZLWK 8QREVHUYDEOH *RDOVï éí SSï

çêæï *OHQQ 'ï 5XGHEXVFK DQG 3ROLF\ 5XOHV IRU ,QIODWLRQ 7DUJHWLQJï èì SSï
/DUV (ï 2ï 6YHQVVRQã

çêåï /DUV (ï 2ï 6YHQVVRQã 2SHQð(FRQRP\ ,QIODWLRQ 7DUJHWLQJï èì SSï

çêäï /DUV &DOPIRUVã 8QHPSOR\PHQWñ /DERXUð0DUNHW 5HIRUP DQG 0RQHWDU\ 8QLRQï
êè SS

çéíï $VVDU /LQGEHFNã 6ZHGLVK /HVVRQV IRU 3RVWð6RFLDOLVW &RXQWULHVï êæ SSï

çéìï 'RQDOG %UDVKã ,QIODWLRQ 7DUJHWLQJ LQ 1HZ =HDODQGã ([SHULHQFH DQG 3UDFWLFHï
ìì SSï

çéëï &ODHV %HUJ DQG 3LRQHHULQJ 3ULFH /HYHO 7DUJHWLQJã 7KH 6ZHGLVK
/DUV -RQXQJã ([SHULHQFH ìäêìðìäêæï èí SSï

çéêï -�UJHQ YRQ +DJHQã 0RQH\ *URZWK 7DUJHWLQJï êé SSï

çééï %HQQHWW 7ï 0F&DOOXP DQG 1RPLQDO ,QFRPH 7DUJHWLQJ LQ DQ 2SHQð(FRQRP\
(GZDUG 1HOVRQã 2SWLPL]LQJ 0RGHOï éå SSï

çéèï $VVDU /LQGEHFNã 6ZHGLVK /HVVRQV IRU 3RVWð6RFLDOLVW &RXQWULHVï
éë SSï

çéçï /DUV (ï2ï 6YHQVVRQã ,QIODWLRQ 7DUJHWLQJ DV D 0RQHWDU\ 3ROLF\ 5XOHï
èì SSï

çéæï -RQDV $JHOO DQG 7D[ $UELWUDJH DQG /DERU 6XSSO\ï êè SSï
0DWV 3HUVVRQã

çéåï )UHGHULF 6ï 0LVKNLQã ,QWHUQDWLRQDO ([SHULHQFHV :LWK 'LIIHUHQW
0RQHWDU\ 3ROLF\ 5HJLPHVï éæ SSï

çéäï -RKQ %ï 7D\ORUã 7KH 5REXVWQHVV DQG (IILFLHQF\ RI 0RQHWDU\
3ROLF\ 5XOHV DV *XLGHOLQHV IRU ,QWHUHVW 5DWH 6HWWLQJ
E\ 7KH (XURSHDQ &HQWUDO %DQNï êä SSï

çèíï &KULVWRSKHU -ï (UFHJñ 7UDGHRIIV %HWZHHQ ,QIODWLRQ DQG 2XWSXWð*DS
'DOH :ï +HQGHUVRQ DQG 9DULDQFHV LQ DQ 2SWLPL]LQJð$JHQW 0RGHOï éê SSï



$QGUHZ 7ï /HYLQã

çèìï (WLHQQH :DVPHUã /DERU 6XSSO\ '\QDPLFVñ 8QHPSOR\PHQW DQG
+XPDQ &DSLWDO ,QYHVWPHQWVï êç SSï

çèëï 'DURQ $FHPRJOX DQG ,QIRUPDWLRQ $FFXPXODWLRQ LQ 'HYHORSPHQWï éê SSï
)DEUL]LR =LOLERWWLã

çèêï $UJLD 6ERUGRQHã 3ULFHV DQG 8QLW /DERU &RVWVã $ 1HZ 7HVW RI
3ULFH 6WLFNLQHVVï êê SSï

çèéï 0DUWLQ )ORGpQ DQG ,GLRV\QFUDWLF 5LVN LQ WKH 8ï6ï DQG 6ZHGHQã ,V WKHUH
-HVSHU /LQGpã D 5ROH IRU *RYHUQPHQW ,QVXUDQFH" êí SSï


