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Abstract

This paper studies how insurance from progressive taxation improves the

matching of workers to occupations. We propose an equilibrium dynamic as-

signment model to illustrate how social insurance encourages mobility. Work-

ers experiment to find their best occupational fit in a process filled with uncer-

tainty. Risk aversion and limited earnings insurance induce workers to remain

in unfitting occupations. We estimate the model using microdata from the

United States and Germany. Higher earnings uncertainty explains the U.S.

higher mobility rate. When workers in the United States enjoy Germany’s

higher progressivity, mobility rises. Output and welfare gains are large.
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1 Introduction

Can redistributive taxation increase aggregate output by encouraging occupational

mobility? According to conventional wisdom the answer is no. Continental Eu-

rope, with its high levels of redistribution and low job and occupational mobility

rates, is presented as a case in point. In this paper, we argue instead that redistribu-

tive taxation can encourage occupational mobility. The better sorting of workers

into occupations that follows results in higher productivity and output. To arrive

at that answer, we link two seemingly unrelated areas of work. One highlights

the role of job and occupational mobility in producing better matches, and as a

result, higher productivity and earnings.1 The other, studies the welfare effects

of social insurance policies, particularly, progressive taxation. These policies are

designed to shield workers from adverse earnings shocks and reduce inequality. It

is the insurance provided to risk averse workers by the tax system that leads to a

higher occupational mobility rate when redistribution rises. We also demonstrate

that the source of the low occupational mobility rate in Germany—representative

of Continental Europe —is the much lower frequency of large shocks to earnings

experienced by German workers.

The central argument of this paper is as follows. The process of finding the best

occupation requires experimentation by workers. Few ever have perfect informa-

tion about their abilities and, as a result, about the likelihood of success in every

available occupation. To overcome this obstacle they try alternative professions,

settling for one when the gain in a prospective occupation is not worth the risk.

Even when workers know their abilities, they may change occupations in response

to shifts in earnings prospects in alternative occupations, a common aspect of la-

bor markets. If opportunities to insure earnings risk are limited and workers are

risk-averse, they may settle for an unfit occupation, forgoing opportunities that the

labor market offers. Therefore, lack of insurance is a source of worker misalloca-

tion. By partially filling in for missing private insurance markets, social insurance

programs— for example, progressive or redistributive taxation—favor risk-taking

1Early references for this line of work are Jovanovic (1979), Miller (1984), and Topel and Ward
(1992).
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and encourage mobility. As a result, such programs improve the sorting of workers

into occupations, thus raising output and welfare.

The mechanism we highlight has not been explored, let alone quantified, in

a large literature on macroeconomics that examines the effects of alternative tax

schemes on hours worked, output, and savings. We fill this gap by linking the

two areas of the literature described earlier. In doing so, we make empirical, the-

oretical, and quantitative contributions. On the empirical side we uncover new

features of the U.S. and German labor markets. On the theoretical side we build

an equilibrium ability-to-occupation assignment model (Roy, 1951) with missing

insurance markets. Our framework allows analysis of the interaction of occupa-

tional choice, earnings risk, and social insurance. On the quantitative side, we

take our theoretical framework to the data and analyze, from a positive angle, the

effects of changing the degree of progressivity on output and welfare.

Our theoretical contribution is to develop a life-cycle model incorporating the

interaction between earnings risk, social insurance, and occupational mobility. Ev-

ery period, a worker’s decision is to pick between two options: remaining in the

current occupation or switching to a more uncertain alternative. A worker’s hu-

man capital comes in two varieties. The first variety is an occupation-specific innate

ability that is discovered sequentially. The second variety is a general— transfer-

able across occupations—level of human capital. As workers’ careers progress,

more information is revealed about their innate abilities; experience reduces labor

market uncertainty. However, workers experience occupation-specific permanent

shocks to their general human capital. For workers, a prospective occupation is

always more uncertain than their current occupation. The insurance provided by

progressive taxes decreases the cost of earnings uncertainty. The reason is that

workers dislike risk, and progressive taxes redistribute from high to low earnings

realizations. As a result, under a more progressive tax, a worker sees a lower prob-

ability of a low-earnings outcome. Of course, he also sees a lower probability of

a high outcome, but that is the purpose of insurance. Because he is risk-averse,

the worker accepts the trade-off: the lower likelihood of low earnings more than

compensates, in utility terms, the lower likelihood of high earnings. This effect is
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larger the riskier an occupation is. In other words, the increase in the relative value

of a risky occupation is greater than that of a safe occupation. Risky occupations

become relatively more attractive.

In the model, labor markets—one for each occupation—are competitive. The

price of a unit of efficiency clears the market for a given occupation. The demand

for that occupation is driven by a technology employing all occupations and used

to produce a general consumption good. The supply is driven by the selection

of workers into that occupation based on their individual job histories. Despite

the higher relative value of risky occupations, it is not inevitable that the size of

risky occupations increases after a more progressive tax is introduced. The result

is a combination of two effects. First, a more progressive tax function increases

the number of inflows to riskier occupations. But because those occupations are

risky—earnings shocks are large—the number of outflows also increases. Second,

as workers flow into risky occupations, the equilibrium price of an efficiency unit

falls, making that occupation relatively less attractive.

This paper takes a positive approach when quantifying the impact of our pro-

posed channel on output and welfare. Margins that for tractability are left out of

our analysis can be important in any study concerned with calculating the optimal

amount of progressivity. Incorporating some of these margins would strengthen

the effects on welfare and output, while incorporating others would dampen the

effects. For example, by not modeling savings or an intensive margin of labor sup-

ply, we exclude some of the negative consequences of progressive taxation. But

we also abstract from any human capital accumulation prior to entering the labor

market. Because that accumulation process is costly, providing insurance against

labor market shocks could result in larger welfare gains.

To link the model and the data, we document new facts about earnings risk and

occupational mobility for the United States and Germany. We focus our analysis

on these two countries because of the substantial differences in their tax systems

(see Holter, Krueger, and Stepanchuk, 2015). The German tax system is more pro-

gressive than that of the United States.2 We find that, first, the U.S. labor market

2A second reason is that we have comparable longitudinal microdata available.
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is much riskier—earnings are more uncertain—than the German labor market. We

estimate the standard deviation of permanent shocks to earnings in both countries

and find that on average it is 40% higher in the United States.3 Second, occupa-

tional mobility—the rate at which workers change occupations—is substantially

lower in Germany. The 2-year mobility rate in the United States is about 20%, but

it is only 2.4% in Germany. At face value, this fact may seem to invalidate our

hypothesis: that Germany’s more generous social insurance programs encourage

mobility. Yet, it is possible that differences in risk across the two economies partly

explain the disparity in occupational mobility.

To isolate the importance of earnings risk for occupational mobility, we use a

logit model to estimate the likelihood of a worker switching occupations when

faced with an unpredictable drop in earnings. That likelihood, which we label

the propensity to switch, is similar for German and U.S. workers. This finding sug-

gests that U.S. workers change occupations more frequently as a natural response

to the larger shocks they face compared with German workers. The differences

in risk observed likely reflect differences in labor market institutions across the

two economies. According to our results, these differences are of first-order im-

portance when explaining the lower mobility of German workers. While some of

these features that affect earnings risk are policies chosen by society, we take them

as exogenous. Moreover, we assume that policy-makers set the degree of progres-

sivity of the earnings tax function independently of other institutional features that

may affect workers’ earnings risk.4

We calibrate the model to the United States and Germany using our estimates

of permanent earnings risk as well as data on occupational mobility. We then

ask, how much does social insurance matter for output and welfare? To answer

that question, we assign the more progressive German tax system to the United

3As we make clear below, these moments are estimated using earnings of non-occupational-
switchers and thus are inputs we use when we estimate the model. Also, note that these are
permanent shocks, so even small differences in the standard deviation of earnings can translate
into large changes in utility.

4There are other aspects of these countries that surely affect the mobility of workers. An example
is the vocational education system in Germany. Our model does not incorporate many of the
institutional differences. We opt instead to have an age-dependent mobility cost function whose
role in the model is to capture these institutional differences.
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States and find that occupation mobility increases as workers are willing to as-

sume more risk. The higher rate of mobility increases output by 3.3%.5 To under-

stand our results, note that the rule for deciding whether to switch occupations

always takes the form of a productivity cutoff below which the worker stays in

the current occupation. Productivity is the result of abilities and general human

capital, so realizations of the first or shocks to the second (or both), may prompt a

switch. By making switches more attractive, progressivity raises the productivity

cutoff. As a result, a marginal worker—who is indifferent between switching or

staying—is more productive. Productivity per worker rises and so does aggregate

output. To investigate the welfare effects of such a policy change, we compute

the consumption equivalent variation (CEV). Welfare rises by 4.0% of annual con-

sumption. Both the higher output and the smoother earnings—consequences of

the extra insurance—underlie the rise in welfare. The calibrated model also allows

us to isolate the effect of the extra insurance on workers’ mobility decisions. To

that end, we calculate workers’ propensity to switch occupations using simulated

data from the baseline and the counterfactual economies. The propensity to switch

increases when U.S. workers enjoy the insurance of the German tax system.

Related Literature: The paper connects several strands of the literature in macroe-

conomics and public finance. First, it relates to works studying the welfare effects

of the social insurance from progressive income taxation. Important studies are

Conesa and Krueger (2006) and Seshadri and Yuki (2004) who follow the work of

Mirrlees (1974), Eaton and Rosen (1980a), Eaton and Rosen (1980b), and Varian

(1980). It is also related to studies of optimal taxation using task-to-talent assign-

ment models. Examples are Rothschild and Scheuer (2013) and Ales, Kurnaz, and

Sleet (2015). We incorporate the ideas of this literature, but take a quantitative

approach like Conesa, Kitao, and Krueger (2009) in their positive analysis of tax

reforms. We also incorporate the dynamic nature of career progressions. There are

5In this counterfactual we ensure that the average level of earnings taxes — measured by the
ratio of tax revenues to output — remains the same. In other words, the effects we find are only
due to higher progressivity and not to changes in the average level of taxes, which differ between
Germany and the United States.
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important questions in public economics and macroeconomics that are inherently

dynamic. For example, workers’ skills change stochastically and have a life-cycle

component. Along the same lines, Acemoglu and Shimer (1999) and Acemoglu

and Shimer (2000) study the positive effect of unemployment insurance policies

on the willingness of unemployed workers to accept low-productivity job offers.

Our paper documents patterns of occupational mobility and analyzes them in

the context of an aggregate environment. For these reasons, we see our work as

complementing the work of Kambourov and Manovskii (2008, 2009). In addition,

we incorporate the mechanisms present in Jovanovic (1979), Miller (1984), Papa-

georgiou (2014), and Lopes de Melo and Papageorgiou (2016). We complement

their findings as well as the ones present in Cubas and Silos (2017), Silos and

Smith (2015), Hawkins and Mustre del Rio (2012), Dillon (2017), and Neumuller

(2015) by linking risk and abilities to the experimentation process. It also relates

to previous work that study how prevailing economic conditions affect the qual-

ity of matches between workers and jobs (see e.g. McLaughlin and Bils (2001),

Oreopoulos, von Wachter, and Heisz (2012) and Wee (2016)).

Our focus on occupational mobility and its relationship to earnings is based

on an extensive literature highlighting the importance of occupation-specific hu-

man capital. Neal (1999) posits that workers first match with a career and once

it is chosen, they search for the best job match. Sullivan (2010) estimates the re-

turns to occupation- vs industry-specific human capital using U.S. data. While

he finds variation across occupations on the relative magnitudes, the contribution

to earnings of occupation or industry specific human capital is larger than the

contribution of the firm-specific human capital. The results in Kambourov and

Manovskii (2009) are in line with those of Sullivan (2010). For the case of Germany

specifically, Busch (2017) finds that the most important source of earnings changes

are occupational changes; changes due to firm mobility are second order.
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2 Model

The model combines elements from Cubas and Silos (2017) with elements from the

learning literature (e.g. Papageorgiou (2014) or Lopes de Melo and Papageorgiou

(2016) ). Cubas and Silos (2017) employ a framework in which risk-averse workers

with different abilities to perform different occupations choose an occupation in

which to offer their labor. The model we present below adds occupational mobil-

ity to that environment as well as imperfect information about workers’ abilities.

Specifically, workers sequentially learn about their abilities by trying occupations,

as in Papageorgiou (2014).

2.1 Households

The economy is populated by a continuum of workers who value the consumption

of a final good. Every period they are endowed with a unit of time. They live

for S periods, financing consumption using labor earnings. Workers rank levels of

consumption c of the final good according to a utility function u(c). This function

is concave, and as a result, workers dislike risk. Finally, workers do not value

leisure, supplying all of their time in a labor market described in detail below.

2.2 The Labor Market

The labor market is divided into sub-markets, one for each occupation. There are J

occupations available labeled by an index j from 1 to J. Occupations are mutually

exclusive; workers can work in only one occupation during any given period.

However, they may switch occupations between periods. During their tenure in

occupation j, workers receive a wage wj per unit of their human capital. Human

capital comes in two varieties. The first variety is an occupation-specific ability. At

birth, each worker is characterized by a vector {θj}J
j=1. Each θj is drawn from a

distribution Gj(θj) with variance σ2
θ,j, but prior to entering the labor market, the

elements of the vector {θj}J
j=1 are unknown. Its values are discovered sequentially

as workers experiment and sample different occupations. For a given occupation

j, the value of θj is revealed to the worker the first time occupation j is tried. Once
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discovered, the worker retains that specific θj, even if he eventually switches to

other occupations. In what follows, it is convenient to define the set J(s) as the set

of occupations tried by (the beginning of) age s, and {θ̃}j∈J(s) as the set of abilities

for those occupations already tried.

The second type of human capital is general and therefore transferable across

occupations. The stock of this type of human capital, denoted by z, evolves over a

worker’s career. Despite its generality, the evolution of this type of human capital

depends on the worker’s current occupation. To be more specific, while work-

ing in a given occupation, z changes randomly, and the shocks that affect it are

occupation-specific. Shocks to z are an additional source of occupational mobility

and are denoted by ε.6 Formally, while an individual works in occupation j, his

general human capital evolves according to z′ = z + εj, where εj is drawn from a

distribution Fj(εj) with variance σ2
j . When workers make an occupational choice

they know the value εj in their current occupation. They do not know that value in

a prospective occupation. We are agnostic about the exact nature of these shocks.

They capture, for example, the interaction between a worker’s skills and an occu-

pation’s response to technological innovation. In other words, occupations react

differently to changes in technology, and given such a reaction, a worker’s human

capital may suffer more or less depending on his portfolio of skills. At any rate,

as the evidence in Section 3.2 shows, occupation-specific shocks to earnings are a

feature of the data.

2.3 Technology

There is a set of J intermediate service producers indexed by j. We associate such

services with occupations. The quantity of intermediate service j each produces is

Xj using a linear technology in labor Nj, that is, Xj = Nj. The producer faces prices

for her service pj and wages wj. Both intermediate services and labor markets are

competitive.

The producer of intermediate service j solves the following maximization prob-

6Occupation-specific earnings shocks are a feature of the models in Carroll and Samwick (1997)
and Neumuller (2015).
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lem:

max
Nj

pjXj − Njwj, (1)

subject to Xj = Nj. Intermediate service producers sell to a final goods producer.

To produce Y units of the final good, a Cobb-Douglas technology aggregates inter-

mediate services
{

X1, . . . , XJ
}

, 7

Y =
J

∏
j=1

{
X

αj
j

}
. (2)

The final goods producer faces purchase prices {pj}J
j=1 for the different occu-

pations. The final good is the numeraire and its price is 1. Formally, its producer

solves,

max
{X1,...,XJ}

J

∏
j=1

{
X

αj
j

}
− pjXj. (3)

Note that in equilibrium Xj = Nj and pj = wj, so the solution to this maximization

problem implicitly defines labor demand functions
{

Nj = Nd
j (wj, N−j)

}J

j=1

2.4 Worker Optimization

At the beginning of the period the worker faces an occupational choice decision.

The worker knows her current level of general human capital z and the shock in

the current occupation εj. She can remain in her current occupation, with total

general human capital equal to z + εj and known ability θj. Alternatively, she can

try another occupation. Some of the alternatives have never been tried before and

for those the ability θ is unknown. Define by Ws(Ωs, z, ε, j) the maximum value

an age-s agent obtains by choosing among J mutually exclusive occupations. This

choice depends on the set of occupations the worker has visited before J(s− 1), as

well as her associated abilities {θ̃j}j∈J(s−1). These two elements make up Ωs. The

choice also depends on the current stock of general human capital z, its current

innovation ε, and the current occupation j.

7We assume no capital in this version but it is an easy-to-add feature. To check the robustness
of the results to the assumption of a unitary elasticity of substitution across intermediate inputs,
in the Appendix we present results with alternative values for the elasticity of substitution. Our
results are robust to assuming an elasticity of substitution equal to 1.5 or equal to 0.5.
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The following expression formally describes the choice between a known occu-

pation j and a set of alternative occupations j′.

Ws(Ωs, z, ε, j) = max
{

Vs(Ωs, z, ε, j), {Ms(Ωs, z, j′)}j′ 6=j

}
.

where Vs(.) represents the value of staying in the current occupation and Ms(.) the

value of an alternative occupation. We describe them in detail in what follows.

The value of remaining in the current occupation j, Vs(Ωs, z, ε, j), is conditional

on a particular value of the random variable ε (the shock to general human capital

z). In other words, workers know the contemporaneous productivity shock in their

current occupation, but take expectations over possible values of productivity in

prospective occupations. Hence the dependence on εj of the value of staying in the

current occupation. This assumption reflects workers’ better information about

their performance in their current job. Alternative occupations—those labeled j′—

never depend on εj′ and depend on θj′ only if it is already known—that is, if the

worker has worked in j′ at some point in his past.

The value of staying is given by the maximum value attained by working in

occupation j:

Vs(Ωs, z, ε, j) =
{

u(c) + β
∫

Ws+1(Ωs+1, z′, ε′, j)dFj(ε
′)

}
, s.to

c = T
(

wjeθj ezeε
)

(4)

z′ = z + ε (5)

Ωs+1 = Ωs (6)

The continuation value is the maximum among J occupations, knowing that

productivity in occupation j will experience a shock ε′. The flow budget con-

straint (4) equates consumption to total income, which is simply after-tax earnings

T(wjeθj ezeε). Pre-tax earnings are equal to the product of a wage rate wj and

the amount of efficiency units ezeθj eε. A progressive tax function T(·) applied to

pre-tax earnings gives the after-tax amount available to finance expenditures. We

work with the following class of tax functions: ya = T(yp) = φ0y1−φ1
p , where yp
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and ya are pre- and after-tax earnings, respectively. Any revenue collected by the

government is wasted.

The (log of) general human capital z evolves according to (5). The current shock

ε is added to the stock z to update it to its new value z′. Finally, remaining in the

same occupation adds no new information to Ωs, and as a result Ωs+1 = Ωs.

By switching occupations a worker bets that his performance will improve as

a result of the change. If the worker has chosen that occupation for the first time,

the outcome is uncertain because both ε and θ in that prospective occupation are

unknown. The worker takes expectations with respect to both distributions to

compute the value of the alternative occupation. If at some point the worker has

tried occupation j′, only the value of ε is uncertain.

Recall that Ω includes the set J(s− 1), the set of inspected occupations. If j′ is

not an element of J(s− 1), the value of the alternative occupation is

Ms
(
Ωs, z, j′

)
=
∫

Hs
(
Ωs, θ, z, ε, j′

)
dGj′(θ)dFj′(ε). (7)

Conditional on a particular θ and ε, the value of the alternative occupation is the

maximum attained by adding the utility flow from earnings plus the continuation

value:

Hs(Ωs, θj′ , z, ε, j′) =
{

u(c) + β
∫

Ws+1(Ωs+1, z′, ε′, j′)dFj′ (ε
′)

}
, s.to (8)

c = T
(

wj′ezeθj′ eεj′ e−c(s,κ)
)

(9)

z′ = z + ε′j (10)

Ωs+1 =
{

Ωs, j′, θj′
}

. (11)

This value is similar to that of remaining in the same occupation. There are two

differences. First, according to (11) the set Ωs grows, because the worker obtains

new information about his ability in the new occupation j′. The second differ-

ence is the term e−c(s,κ), affecting the amount of efficiency units and reflecting a

(temporary) human capital loss. This cost is borne by all switchers, regardless of

whether the new occupation has been tried before. The function c(s, κ) reflects
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mobility costs; it depends on age and on a vector of parameters κ. This specifica-

tion permits modeling in a flexible way the mobility costs facing workers as they

age.

Evaluating an occupation j′ that has been visited before is simpler. The only

uncertainty facing the worker is with respect to the shock ε in j′. The alternative

value for this case—the analog to equation (7)—can be written as

Ms
(
Ωs, z, j′

)
=
∫

Vs
(
Ωs, z, ε, j′

)
dFj′(ε). (12)

Note that the ability parameter θj′ is an element of Ωs, because the worker has

previously visited that occupation. The calculation of the value of switching is

almost identical to (8)-(11). The exception is equation (11), which now becomes

(6): The set Ωs does not change because no new information is revealed about the

worker’s innate abilities.

The previous description of the occupational decision problem holds for all

periods except the first one. In the first period a fraction f j of workers is exoge-

nously assigned to occupation j. These workers learn their comparative advantage

in that occupation but experience no ε shocks (i.e., their z is 0). In the second and

subsequent periods they optimally choose their occupation as described above.

2.5 Equilibrium

Let us denote the policy function that describes the occupational decision of an

individual of age s characterized by a realization ε, a set Ωs and productivity z,

who is currently in occupation j′ and who switches to occupation j by Ij,s(j′, ω, z, ε).

For aggregation purposes it is necessary to specify the position of individuals

across states. Let Ψj,s(Ωs, z, ε) be the mass of individuals of age s in occupation j,

with productivity z, and shock ε who have been in other occupations in the past

with their respective ability, represented by Ωs. The measure Ψ is defined for all

the possible values of Ωs, z and ε that belong to sets that are Borel subsets of R.

The dynamic evolution of the mass of individuals reads as follows. As de-

scribed above, the mass of newborns in occupation j is exogenously determined
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and given by f j. Thus, for s = 0,

Ψj,0(Ω0, z, ε) =
1
S

f j ∀ j ∈ {1, ..., J}.

In addition, since individuals live S number of years, we have that for S + 1,

Ψj,S+1(ΩS+1, z, ε) = 0 ∀ j ∈ {1, ..., J}.

For 0 < s < S, Ψ obeys the following recursion

Ψj,s+1(Ωs+1, z, ε) = ∑
j′

Ψj′,s(Ωs, z, ε)Ij,s(j′, ωs, ε, z) ∀ j′ ∈ {1, ..., J}.8

The aggregate mass of efficiency units in each occupation is thus given by

Nj =
1
S ∑

s∈S

∫
ezeθj′ eεj′dΨj,s(Ωs, z, ε) +

1
S ∑

s∈S
∑
j 6=j′

∫
e−c(s,κ)dΨj′,s−1(Ωs−1, z, ε)

.

We can now define a stationary competitive equilibrium that consists of (i)

a set of occupation-level wages
{

wj
}J

j=1; (ii) occupation populations (or masses){
Ψj
}J

j=1, (iii) a set of intermediate goods prices
{

pj
}J

j=1; (iv) occupation-level

efficiency-weighted employment levels
{

Nj
}J

j=1; and (v) occupation-specific de-

cision rules
{

Ij,s
}J

j=1 and associated value functions {Vs}S
s=1 that satisfy the fol-

lowing conditions:

1. The occupation decision rules solve the optimization problems described in

Section 2.4.

2. The labor inputs Nj are the solution to the intermediate producer optimiza-

tion problem.

3. The intermediate goods quantities Xj solve the final goods producer’s prob-

lem.
8Note that j′ can take the value j since there is a mass of individuals who were in j and stay in j.
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4. Prices pj equate supply and demand of intermediate goods.

5. The wage in occupation j is the marginal product of a unit of efficiency in

that occupation:

wj = αjN
αj−1
j ∏

j′ 6=j

{
Nj
′α′j
}

.

6. Labor markets clear at the occupational level.

7. In a given occupation j, Ψj is the stationary distribution.

By Walras’s law, the market for the final good also clears.

3 Calibration

In this section we separately calibrate our model economy to German and U.S.

data; the calibration strategy is identical for the two economies. There is a set of

parameters common to the two countries and a set of parameters that differ. Due

to the computational burden we group occupations into three groups based on the

level of risk: safe (S), medium (M), and risky (R). We first describe the data set

and the moments used, and then proceed to report the calibration procedure and

the parameter values we obtain.

3.1 Data

We use comparable cross-country longitudinal household surveys provided by the

Cross-National Equivalent File (CNEF) at Ohio State University. The file contains

consistently defined variables for a set of developed countries. Included in that

data set are the U.S. Panel Study of Income Dynamics (PSID) and the German

Socio-Economic Panel (SOEP).

The Panel Study of Income Dynamics In 1968 the PSID started collecting in-

formation on a sample of roughly 5,000 households. Of these, about 3,000 were

representative of the U.S. population (the core sample) and about 2,000 were low-

income families (the Census Bureau’s Survey of Economic Opportunity [SEO] sam-

ple). Thereafter, both the original families and their descendants (children of the
15



original family forming a family of their own) have been followed. The panel is

annual until 1997; it has since become biennial. In the empirical analysis we use

the entire sample from 1980 through 2007 and adapt the estimation methodology

to the change in the sampling frequency.9

The Socio-Economic Panel The SOEP data are drawn from the SOEP-CNEF files.

The SOEP is a wide-ranging representative longitudinal study of private house-

holds, located at the German Institute for Economic Research, DIW Berlin. Every

year nearly 15,000 households, and about 25,000 persons are sampled. The data

provide information on all household members, consisting of Germans living in

the old and new German states, foreigners, and recent immigrants to Germany.

The panel started in 1984 and we use data up to 2012.

For both countries, we restrict our sample to working-age individuals 26 to 60

years of age. We omit those who are not employed or who are self-employed,

those who do not report earnings, education, or hours worked; as well as individ-

uals with fewer than 8 years of consecutive data. In the PSID-CNEF, individuals

are classified into occupations according to ISCO-68 and industries according to

a 34-industry classification provided by the CNEF.10. The SOEP occupations are

provided by using the ISCO-88 (an update of ISCO-68) classification, so we con-

vert them to the ISCO-68 by following the cross-walk provided by the ILO. After

grouping the data into 12 occupations (see the Appendix) the resulting data set is

a panel of individuals’ labor earnings per hour, employment status, age, education

level, industry, occupation, gender, and location.11

3.2 Labor Income Shocks

Calibrating the model requires parameter values for the variance of the shocks to

earnings. There is a standard literature that uses a regression approach (see, for

instance, Carroll and Samwick, 1997) to compute earnings variability at the indi-

9The reason to start in 1980 is to have an approximately comparable sample period for Germany
and the United States.

10ISCO-68 refers to the first International Standard Classification of Occupations issued by the
International Labor Organization (ILO).

11The location measure is the State for the United States and the Bundesland for Germany.
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vidual level. We proceed to estimate a fixed effects model for each occupation,

for a sample of individual data in 12 different occupations.12 Thus, we obtain es-

timates for the variance of the shocks to earnings for each of the 12 occupations.

We then aggregate them into three groups grouped by risk. We rank the 12 oc-

cupations by the variance of the permanent shock. The S group of occupations is

defined as those with the lowest level of risk and include around 25% of workers.

Analogously, the R group is the set of occupations with the highest permanent risk

that include around 25% of workers. We report the groups of occupations in the

Appendix.13

Note that this standard estimation procedure does not consistently identify the

true structural variance parameters (σ2
j ) in the model. The reason is precisely that

the estimation procedure does not take into account the occupational switches

and thus the estimated variances are biased (downwards) because realized shocks

lead non-switchers to remain in the same occupation. However, this procedure

yields moments that we use to obtain the “true” underlying variances of the shocks

within the structural model.

To obtain the moments, the first step is to obtain the residuals from an individual-

level wage regression. Given a panel of N individuals for whom we measure earn-

ings per hour worked (and other variables) over a period of time T, we assume

that (log) earnings per hour for individual i in occupation j at time t, yijt, can be

written as:

yijt = αij + βjX ijt + uijt. (13)

The vector X includes observables that predict changes in the level of log earn-

ings: age, gender, ethnicity, years of schooling, location, an industry dummy, and

time dummies. β j are the corresponding coefficients, αij is the individual fixed

12The more disaggregated ISCO-68 classification contains 286 occupations but due to sample
size we aggregate them into 12 by following the ISCO-68 criteria; we include the details in the
Appendix.

13Besides the variance of permanent shocks, occupations can be grouped according to other
criteria. To demonstrate that our results are not driven by the way we group occupations, the
Appendix includes the entire analysis with occupations grouped by the average level of earnings.
There are small quantitative differences across the results using the two groupings, but most results
are similar.
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effect, and uijt the residual. We estimate equation (13) for all individuals in a

given occupation. Repeating this procedure for all occupations yields estimates

{α̂ij, β̂j}12
j=1.

The nature of risk faced by workers is important for assessing the welfare con-

sequences of changing social policies. Temporary shocks should not lead to major

changes in workers’ careers and are easily overcome by a small amount of savings.

For that reason, we focus only on permanent (or very persistent) risk that can be

associated with, for instance, a depreciation of occupation-specific human capital

and can therefore lead to an occupational change. To decompose risk into a per-

manent component and a transitory component, we follow Carroll and Samwick

(1997) and Low, Meghir, and Pistaferri (2010), among others. We assume that

uijt = ηijt + ωijt, (14)

where ηijt, the transitory component, is distributed i.i.d. N(0, σ2
η j) and ωijt, the

permanent component, follows a random walk,

ωijt = ωij,t−1 + εijt, (15)

with i.i.d. innovations εijt that are distributed N(0, σ2
εj). By estimating equation

(13), we obtain {{ûijt}
Nj
i=1}

T
t=1.

Our procedure to estimate the variances of ε and η follows the identification

procedure of Low, Meghir, and Pistaferri (2010), in the Appendix we provide the

details. We obtain σ̂2
εj

and σ̂2
ηj

for the 12 original occupations. We then obtain

our moments of interest, σ̂2
εS

, σ̂2
εM

, σ̂2
εR

, i.e. the variance of the permanent shocks

for the three occupational groups for both countries, by computing their weighted

averages. Table 2 displays these estimates.

3.3 Income Tax Progressivity

The United States and Germany differ in the degree of tax progressivity. Holter,

Krueger, and Stepanchuk (2015) estimate parametric functions of the income tax

schedule for several countries. The function describes taxation of labor income
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only; it is therefore consistent with the definition of income in the structural model

presented earlier. The estimation of Holter, Krueger, and Stepanchuk (2015) takes

into account certain transfers (but not public pensions, disability insurance, etc.)

and it fits the actual schedule well except for the lowest income levels. Specifically

the tax functions take the following form,

ya = φ0y1−φ1
p , (16)

with 1 > φ1 ≥ 0 and where ya and yp are after- and pre-tax earnings respectively.14

We borrow the estimates from Holter, Krueger, and Stepanchuk (2015) for the

United States and Germany: φ0,GER = 0.779, φ1,GER = 0.198, φ0,USA = 0.818, and

φ1,USA = 0.111.15 Figure 1 show the two functions. Germany’s income tax is much

more progressive than that of the United States. In our quantitative study that

follows we take these tax functions as exogenous.

3.4 Risk and Occupational Mobility

With estimates of earnings risk in hand, we now examine occupational mobility

rates. Due to restrictions in the frequency of the U.S. data, we compute 2-year

mobility rates for both countries. We define those as the proportion of workers who

change occupations between two consecutive periods (being the period 2 years and

conditional on being present in the sample in both periods). Occupational mobility

in the United States is much higher than in Germany. We find that on average 20%

of U.S. workers change occupations, but only 2.5% of German workers do.16

We additionally compute 2-year mobility rates for 3 age groups: the average

mobility rate for the 28-to-38-year-olds (young), the 39-to-49-year-olds (middle-

aged), and those 50 years or older (old). Mobility is much higher in the United

14We rule out the uninteresting case of φ1 = 1. When φ1 = 1 the after-tax earnings are always
equal to φ0, all occupations look identical; their value is independent of productivity. As a result it
is no longer optimal to have a productivity-cutoff rule that determines the optimality of a switch.

15These parameters are for singles, since our quantitative framework does not model the house-
hold explicitly. The parameters are reported in the last column of Table 4 in Holter, Krueger, and
Stepanchuk (2015).

16Kambourov and Manovskii (2009) report that 1-year mobility rates in the United States in
the 1990s are roughly 21%. Our estimate is not directly comparable. On the one hand we use at
mobility across three occupations (which lowers our estimate). On the other hand we look at 2-year
mobility rates (which increases our estimate).
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States than in Germany and the difference is largest for young workers. In the

United States, about 22.36% of young workers switch occupations in 2 years. This

fraction drops to only 19.74% for the middle-aged and to 17.97% for the older

group. The corresponding figures for Germany are 4.1%, 2.1%, and 1.0%.

Despite the extra insurance provided by a more progressive tax system, Ger-

many’s mobility rate is lower. However, because the level of earnings uncertainty

is so much lower in Germany than in the United States, we are rather interested in

the following question: Given a shock to earnings of the same size, is a U.S. worker

more or less likely to switch occupations? To find an answer we move beyond raw

mobility rates and estimate a logit model that relates occupational mobility to the

earnings shocks experienced and to several other controls.

For the estimation of the two statistical models below, we restrict the analysis

to pre-1997 data.17 We estimate the following panel earnings regression:

yit = αi + ηH it + νit. (17)

The notation is similar to that of equation (13): yit is log earnings per hour of

individual i at time t, αi is an individual fixed effect, and the vector H includes

several variables that help predict changes in the level of log earnings. Specifically,

we include age, sex, ethnicity, education, occupation, industry, and time dummies.

The only difference between equations (17) and (13) is that the former includes

switchers and non-switchers—hence the lack of an occupational subscript j. We

estimate this regression for each country to obtain ν̂. These estimated residuals

represent the realized shocks to earnings that individuals experience. Some of the

shocks occur while working in an occupation, but some other shocks precede an

occupational switch.

We assume that the probability of switching occupations is a function of real-

ized (lagged) earnings shocks (and possibly additional variables):

17The reason for using data up to 1997 is that the PSID became biennial that year. Using earnings
shocks lagged two periods introduces noise. To see why, consider a worker who receives a positive
earnings shock on year t, a negative shock at t + 1, and who switches occupations at t + 2 as a
reaction to that negative shock. Relating the shock at t and the occupational change at t + 2 pushes
the true negative relationship between shocks and switches towards zero.
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Pi,t ≡ Pr(yi,t = 1 | ν̂−i,t−1) = E(yi,t | ν̂−i,t−1) = ψ(ν̂−i,t−1; β). (18)

In this specification, Pi is the probability that individual i switches occupations

and ψ is the logit function. The variable Pi is a binary variable that takes the value

1 if worker i switches the occupation between period t and t + 1. The variable ν̂−

represents the negative values of ν̂; if ν̂ is positive, ν̂− is set to 0.18

We label the absolute value of the coefficient associated with ν̂− the propensity

to switch.19 The sign is negative when a negative shock is associated with a higher

likelihood of an occupational switch. The value of the propensity to switch allows

us to compare occupational mobility between the United States and Germany for a

shock of equal value. Table 1 reports the result of the estimation for both countries.

The value of the coefficient estimated for Germany is −0.028 and for the United

States is −0.016. These numbers imply that the propensity to switch is larger in

Germany than in the United States. However, the coefficients cannot be interpreted

in a structural way. In the model described in Section 2 large negative shocks

cause individuals to choose a different occupation. We cannot readily attach the

same causal interpretation to the coefficients shown on Table 1. Nevertheless, the

logit estimation results illustrate the pitfalls of concluding that the likelihood of an

occupational switch given a negative shock is vastly higher for U.S. workers just

because the mobility rate in the United States dwarfs that of Germany.

3.5 The Model’s Parameter Values

There is a set of parameters common to the two countries and a set of parameters

that differ. The common set of parameters includes the period frequency, the num-

ber of occupations J, the discount factor β, the coefficient of relative risk aversion

18The reason for not using the raw residuals is the pattern studied by Groes, Kircher, and
Manovskii (2015). They find that when sorted by earnings, workers at both ends of the distribution
are more likely to switch occupations. The quantitative model we use below ignores occupational
switches that result from large positive earnings shocks and relates only to negative ones. For this
reason we focus on the negative values of the residual, setting other values to 0.

19The coefficient represents the marginal effect evaluated at the mean value of the independent
variables.
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γ,20 and the life span S.

The model period is set equal to 1 year and a worker’s lifetime S is 35 years.

We set the relative risk-aversion coefficient γ equal to 3, and the discount factor β

equal to 0.96. The value for γ is well within the range of typically used figures.

The value for β is consistent with a real interest rate of 4% in an infinite-horizon

economy with complete markets when the period is one year.

The values for the remaining parameters are country-specific. We choose values

so that our model economy replicates features of the actual economy. We assume

that the distribution of shocks to human capital z and the distribution of abilities

θ are normal:

εj ∼ N(−0.5σ2
j , σ2

j ), (19)

θj ∼ N(−0.5σ2
θ,j, σ2

θ,j), (20)

for j in {S, M, R}. We also assume a quadratic mobility cost function c(s, κ):

c(s, κ) = κ0 + κ1s + κ2s2 (21)

The set of parameters that are country-specific is

Λ =

{
κ0, κ1, κ2,

{
σ2

j , f j, σ2
θ,j, αj

}
j∈S,M,R

}
,

The value of some of these parameters can be calculated directly from the data.

First, the parameters fS, fM, and fR correspond to the fractions of the youngest

group of workers in each of the three occupations. Of the 26-years-old, 32.5% work

in the safe occupation in the United States and 29.4% in Germany. For the medium

and the risky occupations, there is more disparity across the two economies. For

the medium-risk occupation, the fraction is about a half for Germany (52.30%)

while it is less than 40% for the United States (38.2%). The labor share parameters

20The utility function u(c) is of the constant relative risk-aversion class:

u(c) =
c1−γ

1− γ
.
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αj for j ∈ {S, M, R} can be computed outside the model as well. Because the final

good employs occupation services, and the amount of those services equals the

total amount of efficient units of labor provided by workers in that occupation, αj

represents the wage bill in occupation j as a share of the total wage bill. Therefore,

one can calculate αj as total earnings in occupation j as a fraction of total earnings

across all occupations.21 The values for the US labor shares are: αS = 0.21, αM =

0.43, and αR = 0.36. For Germany, the values are: αS = 0.23, αM = 0.40, and

αR = 0.37.

We choose the values for the remaining country-specific parameters so that the

model matches a set of moments from the data. Table 2 displays the values of these

moments for the United States (first column) and for Germany (second column).

Besides targeting the mobility rate by age groups, we also target the standard

deviation of the permanent shocks to labor earnings, also by occupation. The

variances of permanent shocks to earnings estimated in Section 3.2 are moments

for the model to match. Recall that in the data these are estimated for a panel

of workers using spells of work in the same occupation. The model counterpart

to those moments are computed in an identical way. To be specific, recall that he

reduced-form model estimated in Section 3.2 takes the form:

ỹijt = αij + uijt, (22)

where ˜yijt represents log-earnings net of the effect of observables (age, marital sta-

tus, etc.). The term αij is a fixed effect of individual i who works for her entire

career in occupation j. The term uijt is a sequence of shocks (transitory and per-

manent) for a worker who does not switch occupations. Log-earnings in the model

for workers who never change occupations follow,

yijt = wj + θij + zijt. (23)

The fixed effect wj + θij is the analog of the reduced-form fixed effect αij. Gen-

eral human capital zijt follows a random walk, which implies that the evolution of

21Because production of the final good does not require capital, total output is equal to the total
wage bill.
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log-earnings in the model (for non-switchers) follows the same dynamics as those

implied by the reduced-form model. The only exception is that transitory shocks

are assumed to be of zero variance.

In addition, we target the variance of the log earnings for the 26-year-olds (by

occupation). The middle three rows of Table 2 show the variances of log earnings

for the youngest age group in our sample for both Germany and the United States.

The variances in Germany are lower than those in the United States by a factor of

about 4 for the safest occupation (0.191 vs. 0.052) and a factor of roughly 2 for the

riskiest (0.165 vs. 0.089).

Table 3 displays the values of the parameters for the U.S. and German economies.

There are substantial differences in earnings uncertainty across occupations. The

variability of permanent shocks to earnings is higher for U.S. workers—so much

so that the variance of the riskiest occupation in Germany is roughly equal to that

of the safest occupation in the United States (0.101 vs. 0.102). As expected, the

calibrated variances of the permanent shocks to earnings (the “true” variances of

permanent shocks facing workers) are larger than those estimated from spells in

the same occupation in Section 3.2 (the targeted moments). Although in our quan-

titative analysis we take these cross-country differences in risk as exogenous, they

may reflect differences in the labor markets of these two countries.22 What is rele-

vant for our analysis is how workers react to uncertain earnings and by how much

this reaction is affected by social insurance policies.

Mobility costs are higher in Germany than in the United States. Given the es-

timated parameters, overall mobility costs paid are 2.5% of output in Germany

and 9.5% in the United States. Although mobility costs (per occupational switch)

are higher in Germany, mobility is so much higher in the United States, that the

U.S. economy ends up spending more as a result of mobility. The difference in

mobility costs may also reflect differences in the labor market between these two

countries; distinct labor market characteristics that affect occupational sorting but

22For example, the Kurzarbeit scheme in Germany implemented during the Great Recession
shares risk across workers. Employers reduce the average hours worked by all employees instead
of laying off some employees. A lower variance of earnings in Germany reflects to some extent
such practices.
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that are left out of our analysis. The differences in these labor market character-

istics show up in the estimated values of the parameters of the cost function: it is

more costly to change occupations in Germany than in the United States and that

explains some of the lower mobility of Germany. Potentially, mobility costs could

be key in explaining the differences in occupational mobility between these two

countries. However, below we show that they matter little for explaining the dif-

ferences in mobility rates. The main factor is actually the cross-country differences

in the variability of shocks to θ and to ε.

Table 4 shows the targeted moments and the model-simulated moments for the

two economies using the parameter values in Table 3. The two sets of numbers are

virtually indistinguishable. The only exception is perhaps mobility for the young

in Germany, for which the model delivers too high a rate.

Solving the model for the set of parameter values just described delivers an

equilibrium distribution of earnings within and across occupations. In equilib-

rium, individuals’ earnings depend on the occupation wage, and on the realiza-

tions of the occupation-specific abilities and the shocks to general human capital.

Average earnings within an occupation depend on the wage rate for that occu-

pation and the efficiency units of the workers who selected into that occupation.

However, insofar as the variances of the shocks affect the sorting of risk-averse

workers, they influence the equilibrium distribution of earnings across occupa-

tions as well.

4 The Effect of Social Insurance: Tax Reforms

In this section we use the calibrated version of the model to conduct quantitative

experiments. In addition to the baseline model economy of each country, we con-

sider the case of each country with the taxes of the other. In particular, we study

how changes in taxation affect prices and allocations.
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4.1 Main Results

We first analyze the U.S. economy with the more progressive German income tax

(and vice versa). All other parameters remain the same. This is a revenue-neutral

experiment. We adjust the parameter φ0 in the tax function, so that the revenue-to-

GDP ratios are the same in the U.S. baseline economy and in the U.S. economy with

German progressivity. The third column of Table 5 presents the results. Giving

U.S. workers more social insurance raises occupational mobility. Workers now

switch on average 4.3 times over their lifetimes (8.2% higher than in the baseline).

The average mobility rate over the life cycle is now 20% (1.3 percentage points

higher than in the baseline). More insurance encourages experimentation. The

discovery of one’s innate abilities happens sooner. Also, risky occupations become

more attractive, but because they are risky, large number of workers leave those

occupations as well.

The higher mobility rate leads to a better assignment of workers to occupa-

tions.23 That better assignment leads to sizable increases in output: It rises from

0.728 to 0.752 (an increase of 3.3%). Inequality, measured by the variance of log

earnings, rises from 0.703 to 0.719 (third line). Note, however, that earnings here

refer to pre-tax earnings. More social insurance leads to a lower volatility of after-

tax earnings. To summarize, more social insurance, everything else constant, raises

aggregate output and increases mobility.

The fourth column of Table 6 shows the shares of workers and mean earnings

in each occupation. Both in the baseline economy and in the counterfactual the

medium-risk occupation is the largest. The smallest is also the riskiest, which

also happens to have the highest level of mean earnings. In both cases there is a

positive correlation between the level of risk and mean earnings, confirming the

results of Cubas and Silos (2017). The higher the risk workers face, the higher

the mean earnings. This result is a consequence of the selection of the highest-

productivity workers. Compared with the baseline economy, the economy with

23The term “better assignment” means that the average productivity of workers is higher. The
reason is that through experimentation – a consequence of the higher mobility rate – workers are
more likely to find their best occupational fit.
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German taxes exhibits a larger risky occupation, a similar-in-size safe occupation,

and a smaller medium-risk occupation. With more insurance, the risky occupa-

tion becomes more attractive, and so in equilibrium more workers select into it.

The ones with the highest productivity remain, contributing to the higher mean

earnings.

The increase in mobility and experimentation resulting from higher progres-

sivity does not mean that all these additional occupational switches are ex-post

optimal. There is more trial, but also more error. Higher progressivity increases

the value of a more uncertain option. As a result, there is more experimentation

and on average workers are more likely to settle in the “right” occupation. This

effect is illustrated by the higher aggregate (average) productivity – in fact produc-

tivity is higher in all occupations after progressivity rises.

To investigate the welfare effects of such a policy change, we compute the

consumption equivalent variation (CEV). This measure is the uniform percent-

age change in consumption, at each date and in each event, needed to make a

household indifferent between being born into the baseline economy (the U.S. tax

system) and being born into the counterfactual economy (the United States with

the German tax system). A positive CEV reflects a welfare increase caused by the

policy change. Table 7 shows the results. The second column shows that when U.S.

workers enjoy Germany’s insurance their welfare rises by 4.15%. There are two rea-

sons for this increase. First, it is a result of the standard consumption-smoothing

because of the extra insurance. Second, the higher output, a consequence of the

higher productivity of workers because each worker is (on average) better matched

to an occupation.

The fifth column of Table 5 shows the results of the alternative experiment: as-

signing to Germany the less progressive tax system of the United States. Contrary

to the previous case and, as expected, occupational mobility declines. This is clear

by observing the fifth column of Table 5, which shows the decrease of both the

average times workers change occupations (from 0.45 in the baseline to 0.35) and

the average mobility rate (from 2.6% to 2%). Because U.S. labor taxation discour-

ages risk-taking, workers experiment less. The lower degree of experimentation
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leads to lower-quality matches. Aggregate output suffers as a result, and relative

to the baseline German economy, this counterfactual economy yields 2.3% fewer

goods and services. Pre tax earnings inequality, measured by the variance of log

earnings, falls as well. However, because U.S. taxes are less progressive, after-tax

earnings inequality rises. The fifth column of Table 6 shows that there is a substan-

tial increase in the proportion of workers in the risky occupation. Compared with

the baseline economy, this economy is much less uncertain. Recall that the riskiest

occupation in Germany is about as risky as the safest occupation in the United

States. As a result, the proportion of workers in the safest and medium-risk oc-

cupations decreases. Consequently, mean earnings decrease in all occupations but

much more in the risky one due to the inclusion of low-productivity workers.

Regarding the share—measured by the fraction of workers—in each occupa-

tion, the results of this counterfactual exercise are qualitatively similar. With less

insurance, the fraction of German workers in the risky occupation is almost the

same but there are fewer of them in the medium-risk occupation and more in the

safe one. Again, as for the United States, there is also compensation for risk in

Germany. We also compute CEV for this case and find there are substantial wel-

fare losses, specifically on the order of 3% compared with the baseline German

economy. As shown below, the combination of high earnings (i.e., consumption)

volatility and lower output is responsible for large welfare losses from adopting

this policy.

It is reasonable to ask whether these results are robust to the introduction of an

additional choice for workers: non-employment. Assuming that the value of non-

employment is relatively certain compared to employment – for example, a worker

receives a fixed payment while non-employed – the absence of an extensive mar-

gin is not an important shortcoming. When progressivity changes we ensure that

the average tax rate remains the same, so the average tax burden of employment

relative to a fixed outside option remains the same. But the extra insurance a more

progressive tax system provides, increases the value of uncertain alternatives. As

a result, being employed when earnings risk is better insured is relatively more

valuable. Nonetheless, if we increase the average tax as we increase progressivity
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or we increase the income received while non-employed as we increase progressiv-

ity, the value of non-employment may well become more attractive. In that case,

output and welfare could fall with a non-employment option.

4.2 Transitional Dynamics

To assess how each generation is affected by the tax policy change, we compute

transitional dynamics between the two steady states associated with each of the

two tax regimes. We assume the policy change occurs unexpectedly at some date

t. At that point, workers expect the new tax regime to remain unchanged indef-

initely. Figure 2 plots the welfare change experienced by each generation along

the transition. On the horizontal axis we identify generations by a number. Gen-

erations labeled -19 to 0 are generations not affected by the policy. Generation

labeled 1 experiences the tax function change during that generation’s last year of

life. Analogously, generation numbered 2 is affected by the new policy only dur-

ing the last two years of its life. Members of generations labeled 35 or higher, are

born with the new policy already in place. In other words, as we move towards

the right-hand side of the figure, generations are “surprised” by the policy change

at younger ages. The welfare measure is consumption equivalent variation rela-

tive to the initial tax regime. The change from the U.S. tax system to the German

tax system (dashed-dotted purple line) implies small positive welfare changes for

those affected by the policy only at older ages. Young generations at the time of

the policy change, experience a proportionally larger positive welfare change. The

positive change is larger for two reasons. First, younger generations benefit from

better insurance during a longer remaining lifetime. Second, experimentation is

more valuable at younger ages. As a result, the impact of the policy is increasingly

larger as the first generation affected is younger. This is evident by the “convex”

shape of the line depicting the welfare change. The logic for understanding the

welfare changes for German workers suddenly facing the less progressive U.S. tax

system (solid blue line) is the reverse. The negative welfare impact is small when

the policy change is implemented when a worker is relatively old. As generations

experience the change at younger ages, the welfare drop is proportionally larger.
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4.3 Logit Regression

We estimate the logit regressions presented in Section 3.4 but now using model-

generated data. Specifically, we regress occupational switches on the realization of

the negative shocks of the calibrated stochastic process. Table 8 shows the effect

of insurance on occupational mobility. For the United States (columns 2 and 3), as

workers get more insurance they tend to switch more. As a result, the coefficient

is larger in absolute value than in the baseline case. The same effect is observed

for Germany when we assign their workers the lower level of U.S. insurance: the

coefficient drops in absolute value. Note that despite the higher degree of social

insurance, the logit coefficient for the German calibration is lower in absolute value

than that of the United States (-0.255 vs -0.852). As our experiments below show,

mobility rates in the United States are higher than in Germany mostly because

of the higher variance of permanent shocks. But the logit coefficient captures the

propensity to switch given a shock realization. As a result, the smaller coefficient

estimated for Germany is in large part due to higher mobility costs. In other words,

higher mobility costs in Germany dampen the response of workers (relative to the

response of U.S. workers) to a negative shock.

5 Concluding Remarks

This paper uncovers a new mechanism through which social insurance policies

can improve the matching of workers to occupations. It does so by proposing a

dynamic framework in which insurance mitigates the natural uncertainty of ca-

reer changes. Insurance through redistributive taxation induces workers to bet on

career changes, helping them to find their best occupational fit.

We document new facts on earnings risk and its relationship with occupational

mobility for Germany and the United States. We find that workers experience

substantial earnings uncertainty and that earning shocks are occupation-specific.

In addition, cross-country differences in earnings volatility explain the bulk of

differences in occupational mobility across countries. Equipped with a quantita-

tive model that describes those data well, we find that better insurance leads to
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substantial increases in output and welfare, as well as changes in pre-tax earnings

inequality. Our findings appear to support proposals such as Denmark’s Flexicurity

policies. Those policies stress the importance of maintaining a fluid and flexible

labor market, while insulating workers from adverse earnings shocks. This paper

shows that the second aspect of the policy partly determines the first: insurance

begets mobility. The model shown here can be the starting point for the evaluation

of specific policies in which risk, insurance, and career mobility are fundamental

elements.

To focus on our proposed main mechanism, we abstract from many aspects of

the labor market. The omissions may also account in part for individuals’ occupa-

tional choices. For instance, we take earnings volatility as exogenous. Nonetheless,

that volatility is key in explaining cross-country differences in mobility. We hope

that these and other findings encourage future research on what causes the ob-

served risk across countries and across occupations to vary so widely.

We believe our paper offers a new perspective for understanding labor markets,

as well as providing new insights on the welfare effects of missing insurance mar-

kets. Other types of extensions can also deliver important results. For example,

our work has focused on one policy—income taxation—but other types of policies

could have similar effects: the provision of health insurance or transfers targeted

at children, among others.
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Figure 1: The figure plots the tax functions for Germany and United States estimated in Holter, Krueger, and Step-
anchuk (2015).
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Figure 2: The figure plots the welfare experienced by different generations along the transition to a new tax regime.
Welfare is measured as the consumption equivalent variation relative to the welfare of a generation born with old tax regime.
On the horizontal axis we identify generations by a number. Generations labeled -19 to 0 are generations not affected by
the policy. Generation labeled 1 experiences the tax function change during that generation’s last year of life. The solid
blue line plots the welfare of German workers under the German progressive tax system and the welfare they experience
as they change to the less progressive U.S. tax system. The dash-dotted purple line plots the equivalent for U.S. workers as
they experience the change to the more progressive German tax system. The two vertical dotted lines show the generation
number 0 – the last generation not affected by the policy change – and number 35 – the first generation born under the new
tax regime.
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Table 1: Logit Regression: United States vs. Germany
United States Germany

ν̂− −0.016 −0.028
(0.009) (0.004)

Note: The table displays the results of running a logit regression of the occupation-
switching decision on the negative of the earnings residuals (u−1 = min{u, 0})
(second and third columns). The second column shows the result for the PSID
and the third column shows the result for the SOEP. The coefficients represent the
marginal effects evaluated at the mean value of the independent variable.

Table 2: Targeted Moments: United States and Germany

USA Germany

Mob. rate young 0.224 0.041

Mob. rate mid-age 0.197 0.021

Mob. rate old 0.180 0.010

Var. log earnings S 0.191 0.052

Var log earnings M 0.159 0.063

Var. log earnings R 0.165 0.089

SD risk S 0.102 0.063

SD risk M 0.146 0.075

SD risk R 0.216 0.101

Note: The table displays the moments and the values targeted in the estimation of
the model for the US and Germany. Mob, mobility; M, medium; R, risky; S, safe;
SD, standard deviation; Var., variance.
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Table 3: Parameter Values
USA Germany

κ0 1.174 1.625

κ1(10−3) 1.273 0.240

κ2(10−3) −0.942 −0.808

σS 0.109 0.063

σM 0.158 0.076

σR 0.271 0.101

σ2
θ,S 0.191 0.052

σ2
θ,M 0.159 0.063

σ2
θ,R 0.165 0.089

Note: The table displays the value of
the estimated parameters of the model
for United States and Germany.

Table 4: Model Fit: United States and Germany

United States Germany

Data Model Data Model

Mob. rate young 0.224 0.227 0.041 0.046

Mob. rate mid-age 0.197 0.171 0.021 0.019

Mob. rate old 0.180 0.168 0.010 0.011

Var. log earnings S 0.191 0.190 0.052 0.051

Var log earnings M 0.159 0.157 0.063 0.063

Var. log earnings R 0.165 0.164 0.089 0.089

SD risk S 0.102 0.102 0.063 0.062

SD risk M 0.146 0.143 0.075 0.075

SD risk R 0.216 0.212 0.101 0.101

Note: The table displays the fit of the model by presenting the values of the tar-
geted moments in the data and their model counterparts. Mob, mobility; M,
medium; R, risky; S, safe; SD, standard deviation; Var., variance.
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Table 5: Model Summary: Baseline vs. Counterfactuals
United States Germany

Baseline Taxes Baseline Taxes
GER USA

Avg. occ. changes 3.968 4.293 0.452 0.345

Avg. mob. rate 0.187 0.199 0.026 0.020

Var. log earnings 0.703 0.719 0.179 0.178

Aggregate output 0.728 0.752 0.381 0.372

Relative to Baseline

Avg. occ. changes (∆) 0.324 −0.108

Avg. mob. rate (∆) 0.012 −0.006

Var. log earnings (∆) 0.016 −0.001

Aggregate output (∆%) 3.28% −2.26%

Note: The table present the results of the quantitative model. It shows the value
of the average number of occupational changes, the mobility rate, the variances
of log earnings and aggregate output for the United States (columns 2 and 3) and
Germany (columns 4 and 5). The values of columns 2 and 4 refer to the baseline
case. Columns 3 and 5 refer to the counterfactual exercise in which each country
has the tax policy of the other: Taxes GER is the case of the United States with the
tax code of Germany, and Taxes USA is the case of Germany with the tax code of
the United States. The first panel presents the levels and the second the change
with respect to the baseline case. Avg., average; mob., mobility; occ., occupational;
Var., variance.

Table 6: Occupational Earnings and Shares: Baseline vs. Counterfactuals
United States Germany

Baseline Taxes Baseline Taxes
GER USA

Occ. shares
Safe (S) 0.321 0.321 0.251 0.259

Medium (M) 0.460 0.455 0.418 0.407

Risky (R) 0.219 0.2224 0.332 0.334

Mean earnings
Safe (S) 0.476 0.491 0.351 0.336

Medium (M) 0.674 0.708 0.367 0.366

Risky (R) 1.210 1.214 0.421 0.408

Note: The table presents the results of the quantitative model for the United States (columns 3 and 4) and
Germany (columns 5 and 6). It shows the value of the occupational shares (first panel) and mean earnings
(second panel) in each of the 3 occupations considered (the 12 occupations grouped in 3 groups according
to their level of risk): safe (S), medium (M) and risky (R) groups. The values of columns 3 and 5 refer to
the baseline case. Columns 4 and 6 refer to the counterfactual exercise in which each country has the tax
policy of the other: Taxes GER is the case of the United States with the tax code of Germany, and Taxes
USA is the case of Germany with the tax code of the United States. The first panel present the levels and
the second the change with respect to the baseline case. Occ, occupation.
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Table 7: Welfare Gains Relative to Baseline
United States Germany

Taxes GER Taxes USA

% Welfare from baseline 4.15 −2.97

Note: The table presents the welfare calculations using the quantitative
model for the United States and Germany. It shows the uniform per-
centage change in consumption, at each date and in each event, needed
to make a household indifferent between being born into the baseline
economy and being born into each of counterfactual economies. Taxes
USA (second column) is the case of Germany with the tax code of the
United States. Taxes GER (third column) is the case of the United States
with the tax code of Germany.

Table 8: Logit Regression: Model-Simulated Panel
United States Germany

Baseline Taxes Baseline Taxes
GER USA

u− −0.852 −0.906 −0.255 −0.185
Age −42.199× 10−4 −52.080× 10−4 −12.216× 10−4 −10.232× 10−4

Age2 0.563× 10−4 0.903× 10−4 0.041× 10−4 0.071× 10−4

Note: The table displays the results of fitting a logit model to the occupation switching decision
on the negative of the earnings residuals (u−1 = min{u, 0}) (first column and third columns), age,
age squared, and occupational dummies (coefficients not shown). The first four columns show
results for the model economy calibrated to US data and the counterfactuals described in the text.
The last four columns show analogous coefficients for the economy calibrated to Germany and its
counterfactuals. The coefficients represent the marginal effects evaluated at the mean value of the
independent variables.
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Appendix (Not for Publication)

A Data and Sample Selection

The main data sources are U.S. Panel Study of Income Dynamics (PSID) and the

German Socio-Economic Panel (SOEP) (see Schupp, Kroh, Goebel, Bartsch, Gies-

selmann, Grabka, Krause, Liebau, Richter, Schmitt, Schnitzlein, Peter, and Tucci

(2013)) provided by the Cross-National Equivalent File (CNEF) at Ohio State Uni-

versity (see Frick, Jenkings, Lillard, Lipps, and Wooden (2007)). The CNEF defines

a set of variables of these data sets in a consistent way so the data sets are compa-

rable.24

For the PSID we use the data from 1981 through 2007, whereas for the SOEP

we use the data from 1984 through 2012. Our sample selection procedure can be

summarized as follows:

• The analysis is restricted to individuals between the ages of 26 and 60 years.

• We eliminate individuals who are not employed and those with zero earnings

and zero hours of work.

• We eliminate individuals for for whom the information on sex, marital status,

and education is missing.

• The analysis is restricted to individuals who are employed and report annual

work hours of more than 1040 and less than 5110.

• We use earnings in real terms that are obtained using a consumer price index

deflator for the United States and Germany. For the United States we elim-

inate those with earnings per hours less than 1 and more than 300 (in 1983

dollars). For the German data we eliminate those whose earnings per hour

are less than 8.5 euros and more than 572 (in 2010 euros).

24The CNEF provides data for other countries as well; some are publicly available at
https://cnef.ehe.osu.edu/data/ (PSID), while for other countries (i.e., SOEP) there are additional
steps to follow to obtain the data.
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• The analysis is restricted to individuals with at least 8 consecutive periods of

data.

• We eliminate individuals for whom the industry or occupation classification

is missing.

• For the United States, the CNEF data on occupations are provided following

the ISCO-68 classification of the International Labor Organization (ILO). The

SOEP data on occupations are provided following the 4-digit ISCO-88 classi-

fication, a revision of the ISCO-68 coding made by the ILO. The CNEF pro-

vides the conversion of occupations from the ISCO-88 coding to the ISCO-68

coding to make the two countries comparable. The original ISCO-68 classi-

fication is composed by 286 occupations and the CNEF provides data on 83

different occupations and the categories correspond to either 2-specific cate-

gories or sub groups of the ISCO68. We further group occupations because

after all our restrictions are imposed in the sample there are very few work-

ers in some occupations. We group them by closely following the criteria

of ISCO-68 to group occupations according to their similarities in the skills

required to perform them. The ISCO-68 major groups are 9; in our case we

have 12 occupational groups as specified in Table A.1. We eliminated sol-

diers; farmers, agricultural and animal husbandry workers; forestry workers

and fishermen; hunters and related workers.
Table A.1: Occupation Classification

Occupation CNEF Occupations

1 Professionals and technicians

Physical scientists and related technicians
Architects, engineers and related technicians
Aircraft and ships’ officers
Life scientists and related technicians
Statisticians, mathematicians, systems analysts and related technicians
Economists

2 Athletes, Artists, Religion

Accountants
Jurists
Workers in religion
Authors, journalists and related writers
Sculptors, painters, photographers and related creative artists
Composers and performing artists
Athletes, sportsmen and related workers
Professional, technical and related workers not elsewhere classified

Continued on next page
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Occupation CNEF Occupations

3 Managerial Workers Legislative officials and government administrators; managers

4 Clerical Workers
Clerical supervisors
Government executive officials
Clerical and related workers not elsewhere classified

5 Administrative Workers

Stenographers, typists and card- and tape-punching machine operators
Bookkeepers, cashiers and related workers
Computing machine operators
Transport and communications supervisors
Transport conductors
Mail distribution clerks
Telephone and telegraph operators

6 Sales Workers

Managers (wholesale and retail trade)
Sales supervisors and buyers
Technical salesmen, commercial travellers and manufacturers’ agents
Insurance, real estate, securities and business services salesmen and auctioneers
Salesmen, shop assistants and related workers
Sales workers not elsewhere classified

7 Service Workers

Managers (catering and lodging services)
Housekeeping and related service supervisors
Cooks, waiters, bartenders and relaters workers
Maids and related housekeeping
Service workers not elsewhere classified
Building caretakers, charworkers, cleaners and related workers
Launderers, dry-cleaners and pressers
Hairdressers, barbers, beauticians and related workers
Protective service workers
Service workers not elsewhere classified

8 Teachers Teachers
9 Medical Workers Medical, dental, veterinary and related workers

10 Manufacturing Workers

Production supervisors and general foremen
Miners, quarrymen, well drillers and related workers
Metal processers
Wood preparation workers and paper makers
Chemical processers and related workers
Spinners, weavers, knitters, dyers and related workers
Food and beverage processers
Tailors, dressmakers, sewers, upholsterers and related workers

11 Production Workers

Shoemakers and Leather Goods Makers; Cabinetmakers and Related Woodworkers
Stone Cutters and Carvers; Blacksmiths, Toolmakers and Machine-Tool Operators
Machinery Fitters, Machine Assemblers and Precision Instrument Makers (except Electrical)
Electrical Fitters and Related Electrical and Electronics Workers
Broadcasting Station and Sound Equipment Operators and Cinema Projectionists
Plumbers, Welders, Sheet Metal and Structural Metal Preparers and Erectors
Jewellry and Precious Metal Workers
Glass Formers, Potters and Related Workers

12 Constructors, Painters, Transportation

Printers and Related Workers; Painters
Production and Related Workers Not Elsewhere Classified
Bricklayers, Carpenters and Other Construction Workers
Stationary Engine and Related Equipment Operators
Material-Handling and Related Equipment Operators, Dockers and Freight Handlers
Transport Equipment Operators
Labourers Not Elsewhere Classified

In order to reduce the computational burden, in our benchmark quantitative

model we aggregate our initial 12 occupations into three groups. Specifically, the
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grouping is based on risk, i.e. on the estimated variances of the permanent shocks.

The groups are presented in Table A.2. S group of occupations is defined as those

with the lowest level of risk and include around 25% of workers. Analogously,

the R group is the set of occupations with the highest permanent risk that include

around 25% of workers.

Table A.2: Occupational Grouping

Occupational Group Occupation

US

Group S 1 Professionals and technicians, 4 Clerical Workers
12 Constructors, Painters, Transportation

Group M 11 Production Workers, 5 Administrative Workers,
8 Teachers,10 Manufacturing Workers, 3 Managerial Workers

Group R 2 Athletes, Artists, Religion, 7 Service Workers
9 Medical Workers, 6 Sales Workers

Germany

Group S 10 Manufacturing Workers, 7 Service Workers
12 Constructors, Painters, Transportation

Group M 8 Teachers, 11 Production Workers
5 Administrative Workers, 4 Clerical Workers

Group R 9 Medical Workers, 2 Athletes, Artists, Religion
6 Sales Workers, 3 Managerial Workers
1 Professionals and technicians

Note: The table displays the occupational groups defined according to the estimated variances of the permanent shocks to earnings.
The L group of occupations is defined as those with the lowest level of risk and include around 25% of workers. Analogously, the R
group is the set of occupations with the highest permanent risk that include around 25% of workers. The group M is the one of the
occupations with medium level of risk and agglomerates the rest of the workers.

B Estimation of Variances of the Shocks to Labor Earn-

ings

In this section we describe the identification procedure we follow to estimate the

variances of the shocks to labor earnings closely following Low, Meghir, and Pista-

ferri (2010). Given that the PSID is biennial after 1997, we take second differences
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in equation (17). Using (14), we have

∆2yijt = yijt − yijt−2 = βjX ijt + ηijt + ωijt − βjX ijt−2 + ηijt−2 + ωijt−2. (24)

Now define

gijt = ∆(yijt − βjX ijt) = ∆ηijt + εijt, (25)

and

g2ijt = ∆2(yijt − βjX ijt) = ηijt + ωijt − ηijt−2 −ωijt−2 = ηijt − ηijt−2 + εijt + εijt−1.

(26)

To identify the parameters of interest, we compute

E(g2ijtg2ijt) = 2σ2
εij
+ 2σ2

ηij
(27)

and

E(gijtgijt−1) = −σ2
ηij

. (28)

To estimate the variances of the two innovations, we proceed as follows. For a

sample of workers in a given occupation j, we estimate ̂E(g2
ijtg

2
ijt) and ̂E(gijtgijt−1)

using the sample analogs. Solving the system composed of the previous two equa-

tions, we obtain σ̂2
εj

and σ̂2
ηj

.

C Alternative Specification for the Logit Model

In this section we report results for a set of alternative regressions for the logit

model proposed in Section 3.4. The purpose is to assess the sensitivity of the

relationship between occupational mobility to the earnings shocks experienced.

Table C.1 report the results for both countries. The columns Add. Controls

show the coefficients when additional controls are added to the regression. Specif-

ically, age and its square. The columns Total Earnings show the coefficients when

the realization of the shocks, u−, are obtained from a regression with total earnings
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instead of earnings per hour (i.e. the baseline case). The signs and magnitudes of

the coefficients confirms the similarity in the reaction of U.S. and German workers

to earnings shocks.

Table C.1: Logit Regression: United States vs. Germany
United States Germany

Total Earnings Add. Controls Total Earnings Add. Controls

u− −0.025 −0.02 −0.027 −0.018
(0.010) (0.009) (0.004) (0.004)

Age −9.01× 10−3 −1.1× 10−3

(2.02× 10−3) (8.3× 10−4)

Age2 9.3× 10−5 0.005× 10−3

(2.5× 10−5) (1.0× 10−5)

Note: The table displays the results of running a logit regression of the occupation switching decision
on the negative of the earnings residuals (u−1 = min{u, 0}) and on a set of additional controls (Add.
Controls) age, age squared, occupation dummies, and education dummies. For this second specifi-
cation the table displays only the coefficients of age and age squared. The first two columns show
results for the PSID and the last two columns show results for the SOEP.

D Model Computation

Given a vector of parameters, the model’s solution involves two steps. Finding

occupation-decision policies and computing equilibrium wages
{

wj
}3

j=1 for the

three occupations.

• Occupation-decision policies: Despite the multi-armed bandit structure of

the worker’s problem, standard solutions25 for this type of problem can not

be applied in our framework. The reason is the presence of general human

capital introduces dependence across arms. In other words, the outcome in

a prospective occupation depends on the histories of shocks the worker re-

ceives in the current occupation.26 Instead, we obtain the occupation-decision

rules iterating directly on a worker’s value function. However, to solve the

problem of the worker, we do not directly use the equations described in the

text. It is convenient to re-scale all variables by dividing them by the (after-

25This solution takes the form of what is known as a Gittins index. See Whittle (1982) for a
textbook exposition of scheduling problems.

26The presence of age-dependent occupational moving costs is also an element that precludes
the use of a Gittins index.
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tax) general level of human capital (ez+εj)1−φ1 . After that transformation the

optimal choice of an occupation can be rewritten as,

W̃s(Ωs, ε, j) = max
{

Ṽs(Ωs, ε, j), {M̃s(Ωs, j′)}j′ 6=j

}
.

The value of staying - the analog to (4) is,

Ṽs(Ωs, ε, j) = e(1−γ)(1−φ1)ε

{
u(c̃) + β

∫
W̃s+1(Ωs+1, ε′, j)dFj(ε)

}
, s.to

c̃ = φ0

(
wjeθj

)1−φ1
(29)

The value of an alternative occupation not previously tried can be rewritten

as:

M̃s
(
Ωs, j′

)
=
∫

H̃s
(
Ωs, θ, ε, j′

)
dGj′(θ)dFj′(ε). (30)

Conditional on a particular θ and ε, the value of the alternative occupation is

that attained by adding the utility flow from earnings plus the continuation

value:

H̃s(Ωs, θj′ , ε, j′) = e(1−γ)(1−φ1)ε

{
u(c̃) + β

∫
W̃s+1(Ωs+1, ε′, j′)dFj′ (ε

′)

}
, s.to

(31)

c̃ = φ0

(
wj′e

θj′ e−c(s,κ)
)1−φ1

(32)

Finding the transformed value of an occupation involves eliminating the un-

certainty with respect to θ:

M̃s
(
Ωs, j′

)
=
∫

H̃s
(
Ωs, θ, ε, j′

)
dFj′(ε). (33)

To simplify the calculations we discretize the distributions of shocks
{

εj
}3

j=1

and occupation-specific abilities
{

θj
}3

j=1. Discretizing involves choosing the

number of points that constitute the support of ε or θ and their probability
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masses. Let Nε and Nθ be the number of points used to approximate the

distributions of ε and θ. We use the same dimension for all occupations.

For j ∈ {1, 2, 3}, the support of ε̂j, the discretized εj, is
{

ε1,j, . . . , εNε,j
}

. The

probability of sampling εn,j is pn,j for n = 1, . . . , Nε. Likewise, for j ∈ {1, 2, 3},

the support of θ̂j, the discretized θj, is
{

θ1,j, . . . , θNθ ,j
}

. The probability of

sampling θn,j is qn,j for n = 1, . . . , Nθ. Also, ∑Nε
n=1 pn,j = 1 and ∑Nθ

n=1 qn,j = 1

for any j. In the paper we set Nε = 6 and Nθ = 4.

With the discretization we compute value functions only at the set of points

that make up the support for ε and θ. An expected value function is a

probability-weighted sum of value functions. For example, the discrete ap-

proximation to the left-hand-side of (33) is,

M̃s
(
Ωs, j′

)
≈

Nε

∑
n=1

pn,jH̃s

(
Ωs, θ, εn,j′ , j′

)
. (34)

Finally, the set Ωs for any give age s comprises two elements: (a) a vector{
χj
}

where χj = 1 if the occupation has been visited at any age up to (and

including) s− 1, (b) the vector of individual- and occupation-specific ability

values
{

θj
}3

j=1.

Starting with the guess W̃S+1 = 0 for any value of the state vector, we com-

pute all value functions for all ages and values of the state vector, by back-

ward induction.

• Equilibrium: To find the set of market-clearing wages we use the following

procedure:

1. Guess a set of wages
{

w(m)
j

}3

j=1
.

2. Calculate workers’ value functions according to the backward induction

procedure described earlier.

3. Simulate the lives of a large number P of agents.

4. Compute efficiency units of labor in each occupation j: Nj.

5. Compute a new set of wages
{

w(m+1)
j

}3

j=1
.
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The procedure stops when
∥∥∥∥{w(m)

j

}3

j=1
−
{

w(m+1)
j

}3

j=1

∥∥∥∥ ≈ 0.

With the results from Step 2, it is fairly simple to perform Step 3. Once the

value functions for workers have been computed, we can draw values for the

random variables and record workers’ occupational decisions and associated

productivity levels. With P agents27 each living for S years, let L be the total

number of individual-age observations: L = P× S = L1 + L2 + L3, where Lj

is the number of individual-age observations in occupation j. Then,

Nj =
1
Lj

Lj

∑
l=1

ezl eθj,l e−cl ,

where e−cl is equal to the switching cost for individual-age observation l, ezl

is her general human capital level, and eθj,l is her occupation-j ability.

E Additional Counterfactual Exercises

In this section we present two additional counterfactual exercises. In the first one

we assign each of the baseline economies the earnings shocks of the other. In the

second, we examine economies which there is no heterogeneity in ex-ante abilities

to work in different occupations or comparative advantages.

E.1 The Effect of Earnings Shocks: United States versus Germany

Our theoretical framework links occupational switches to negative realizations of

shocks. This counterfactual allows us to explore the importance of risk in explain-

ing occupational mobility and worker sorting. In particular, it helps us to answer

the following question: how important is the distribution of shocks in explain-

ing the differences in mobility rates and income between the United States and

Germany?

We start by analyzing the U.S. economy but now with the shocks of the mag-

nitude estimated for Germany. As shown in the third column of Table E.2, as

expected, when U.S. workers face much lower permanent shocks to earnings, mo-

27P = 240, 000 for all the results shown in the paper.
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bility rates plummet: The average mobility rate is almost 14 percentage points

lower than in the baseline economy (from 18.7% to a value of 4.9%). The aver-

age occupational changes fall from 3.97 to 0.98. This drop implies that Germany’s

lower shocks volatility is responsible for its low mobility rates. Higher mobility

costs play a minor role. Because the high-productivity workers are much less pro-

ductive (the right tail is much shorter now), aggregate output falls by close to 40%.

Earnings inequality falls almost in the same proportion as well because there is

less experimentation owing to the fact workers have fewer risk-taking opportuni-

ties and, as a result, the equilibrium earnings distribution shrinks.28

In the same way, we assign German workers the permanent shocks of the U.S.

economy. Everything else equal, German workers will now live in a much riskier

economy, although this economy will offer them better opportunities. As a result,

occupational mobility substantially increases as shown in Table E.2. The average

occupational change during a worker’s lifetime increases from 0.45 to 2.01 and

the average mobility rate increases slightly over 8 percentage points (from 2.6% to

10.8%). As noted earlier, the magnitude of the permanent shocks explains the bulk

of the cross-country differences in the observed occupational mobility. The large

increase in mobility results in better matching between workers and occupations,

and thus a substantially higher level of output, which increases by 43%. Because

of the increase in the variance of shocks, inequality rises.

There is no contradiction in finding that a lower variance of shocks decreases

mobility, but a lower variance of earnings — because of more progressive taxes —

increases mobility. With more progressive taxes, the cutoff value of productivity

that induces a worker to stay in an occupation, rises. Because the distribution

of shocks remains the same, there is now a higher probability of a realization

below this cutoff value, encouraging the worker to switch. When the variance of

earnings shocks decreases, the uncertain occupation becomes more attractive. This

increases mobility, everything else constant. However, low realizations of shocks

28Although output significantly drops, workers now live in an economy with permanent shocks
that are substantially lower in magnitude (the variance of shocks are on average one quarter of
those estimated for the baseline economy); thus, this effect dominates and as a result renders a
welfare gain of 3.78% (result not shown on the tables).
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are now less likely — because of the lower variance — which reduces mobility.

The second effect dominates.

Table E.2: Model Summary: Baseline vs. Counterfactuals
United States Germany

Baseline Shocks Baseline Shocks
GER USA

Avg. occ. changes 3.968 0.979 0.452 2.013

Avg. mob. rate 0.187 0.049 0.026 0.108

Var. log earnings 0.703 0.230 0.179 0.637

Aggregate output 0.728 0.442 0.381 0.544

Relative to Baseline

Avg. occ. changes (∆) −2.989 1.561

Avg. mob. rate (∆) −0.138 0.082

Var. log earnings (∆) −0.473 0.457

Aggregate output (∆%) −39.27% 42.73%

Note: The table present the results of the quantitative model. It shows the value
of the average number of occupational changes, the mobility rate, the variances
of log earnings and aggregate output for the United States (columns 2 and 3) and
Germany (columns 4 and 5). The values of columns 3 and 5 refer to the coun-
terfactual exercise in which each country has the earnings shocks of the other—
specifically, the standard deviation of the permanent shocks. Shocks GER is the
case of the United States with the shocks of Germany and Shocks USA is the case
of Germany with the shocks of the United States. The first panel presents the
levels and the second the change with respect to the baseline case. Avg., average;
mob., mobility; occ., occupational; Var., variance.

E.2 The Case of Homogeneous Workers

In this counterfactual economy, abilities for working in different occupations are

the same and normalized to unity. In this way, we eliminate the mobility that

occurs for the process of discovery of workers’ comparative advantage. Previous

work has emphasized this type of uncertainty and learning in understanding earn-

ings growth over the life cycle. This counterfactual allows us to assess the effects

on output and inequality of shutting down this uncertainty.

Occupational mobility increases for the US and decreases for Germany (see Ta-

ble E.3). Note that the ratio of the standard deviation of θ to that of ε is larger in

the US than in Germany (with the exception of the riskiest occupation). In the US,
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because of the large dispersion in the standard deviation of comparative advan-

tages, well-matched workers have little incentive to move. Eliminating differences

in θ implies the same shock induces these workers to switch. Mobility rises as a

result. In Germany, on the other hand, shocks to epsilon are smooth so as a pro-

portion much of the incentive to move comes from the dispersion of θ. Eliminating

the latter lowers overall mobility. Output is 13% lower for the United States and

8.6% lower for Germany. The reason is that in the baseline case they select on two

dimensions: innate abilities and general human capital. The case of ex-ante homo-

geneous workers shuts off one of these selection effects. The fact that workers are

much more similar compared to the baseline case (ex ante homogeneous) implies

that pre-tax earnings volatility also decreases in both countries. For the United

States the variance of log earnings decreases from 0.7 in the baseline to 0.56 when

θ is 1. In Germany the variance of log earnings drops from 0.179 to 0.127. Inter-

estingly, these experiments allow us to explore the sources of earnings inequality.

For the United States, the magnitude of the drop in the variance of log earnings in

the counterfactual exercise shows that about 20% of the inequality is due to shocks

to θ, while the remainder is due to shocks to general human capital. In Germany,

30% of the inequality is due to shocks to θ.
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Table E.3: Model Summary: Baseline vs. Counterfactuals
United States Germany

Baseline No θ Baseline No θ

Avg. occ. changes 3.968 5.342 0.452 0.377

Avg. mob. rate 0.187 0.266 0.026 0.023

Var. log earnings 0.703 0.563 0.179 0.127

Aggregate output 0.728 0.632 0.381 0.348

Relative to Baseline

Avg. occ. changes (∆) 1.374 −0.075

Avg. mob. rate (∆) 0.079 −0.003

Var. log earnings (∆) −0.141 −0.052

Aggregate output (∆%) −13.19% −8.55%

Note: The table present the results of the quantitative model. It shows the value
of the average number of occupational changes, the mobility rate, the variances
of log earnings and aggregate output for the United States (columns 2 and 3) and
Germany (columns 4 and 5). The values of columns 3 and 5, labeled as “No θ”,
refer to the counterfactual exercise in which workers are ex ante homogeneous.
The first panel presents the levels and the second the change with respect to the
baseline case. Avg., average; mob., mobility; occ., occupational; Var., variance.

F Alternative Occupational Grouping

In order to reduce the computational burden, in our benchmark analysis we ag-

gregate our initial 12 occupations into three groups. Specifically, the grouping is

based on risk, i.e. on the estimated variances of the permanent shocks.

It is nonetheless useful to sort and group occupations according to different

criteria. Similar to the approach Ales et. al. (2015), one alternative is to first sort

occupations according to their ordering in the wage distribution, and then group

them. We proceed in this way aggregating the 12 occupations into three groups

such that the lowest income group has 25% of workers, the middle income 50% of

workers, and the high income 25% of workers. In Table F we report the occupations

comprising the three groups for the United States and Germany.

We then recalibrate the model and perform the same counterfactual exercises

of Section 4.

Tables F.2 and F.3 show the parameters and the fit of the model for this case.
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Tables F.4 and F.5 show the counterfactual results when we change either taxes or

the variance of the shocks. The bottom line is that grouping occupations by mean

earnings as opposed to grouping them by risk, matters little for the paper’s main

results. For example, when giving the more progressive taxes of Germany to US

workers, output rises by 4% with the new occupational grouping (as opposed to

3.3% when grouped by risk). Welfare rises by 3.7% with the new grouping (as

opposed to 4.1% when grouped by risk). We also estimated the Logit regression

using the model generated data and, as Table F.6 shows, the results are very close

to the ones reported in the paper.

Table F.1: Occupational Grouping

Occupational Group Occupation

US

Group L 10 Manufacturing Workers,5 Administrative Workers
4 Clerical Workers,7 Service Workers

Group M 11 Production Workers, 12 Constructors, Painters, Transportation
6 Sales Workers, 1 Professionals and technicians

Group H 2 Athletes, Artists, Religion, 8 Teachers
9 Medical Workers, 3 Managerial Workers

Germany

Group L 9 Medical Workers, 10 Manufacturing Workers
2 Athletes, Artists, Religion, 8 Teachers

Group M 6 Sales Workers, 3 Managerial Workers
5 Administrative Workers, 12 Constructors, Painters, Transportation

Group H 4 Clerical Workers,7 Service Workers
11Production Workers, 1 Professionals and technicians

Note: The table displays the occupational groups defined according to the labor earnings. The L group of occupations is defined as
those with the lowest level of earnings and include around 25% of workers. Analogously, the H group is the set of occupations with the
highest earnings levels that include around 25% of workers. The group M is the one of the occupations with medium level of earnings
and agglomerates the rest of the workers.
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Table F.2: Parameter Values
USA Germany

κ0 1.451 1.569

κ1(10−3) −3.925 0.427

κ2(10−3) −1.011 −0.863

σL 0.148 0.091

σM 0.150 0.084

σH 0.208 0.078

σ2
θ,L 0.169 0.077

σ2
θ,M 0.167 0.065

σ2
θ,H 0.141 0.063

Note: The table displays the value of
the estimated parameters of the model
for United States and Germany.

Table F.3: Model Fit: United States and Germany
United States Germany

Data Model Data Model

Mob. Rate Young 0.195 0.208 0.042 0.049

Mob. Rate Mid-Age 0.173 0.164 0.022 0.026

Mob. Rate Old 0.156 0.157 0.013 0.012

Var. Log Earnings L 0.169 0.169 0.077 0.077

Var Log Earnings M 0.167 0.167 0.065 0.065

Var. Log Earnings H 0.141 0.139 0.063 0.063

Std. Dev. Risk L 0.132 0.132 0.091 0.090

Std. Dev. Risk M 0.136 0.138 0.080 0.083

Std. Dev. Risk H 0.184 0.185 0.075 0.077

Note: The table displays the fit of the model by presenting the values of
the targeted moments in the data and their model counterparts. Mob,
mobility; M, medium; H, high; L, low; SD, standard deviation; Var., vari-
ance.
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Table F.4: Model Summary : Baseline vs. Counterfactuals
United States Germany

Baseline Taxes Shocks No θ Baseline Taxes Shocks No θ
GER GER USA USA

Avg. Occ. Changes 3.577 3.914 0.750 5.744 0.504 0.374 2.751 0.206

Avg. Mob. Rate 0.176 0.191 0.039 0.284 0.029 0.021 0.144 0.013

Var. Log Earnings 0.709 0.726 0.233 0.663 0.175 0.174 0.681 0.123

Aggregate Output 0.689 0.717 0.444 0.733 0.415 0.402 0.647 0.371

Rel. to Baseline

Avg. Occ. Changes (∆) 0.337 −2.827 2.167 −0.130 2.247 −0.298

Avg. Mob. Rate (∆) 0.015 −0.137 0.108 −0.007 0.116 −0.016

Var. Log Earnings (∆) 0.018 −0.476 −0.046 −0.001 0.506 −0.052

Aggregate Output (∆%) 4.06% −35.55% 6.41% −3.22% 55.80% −10.76%

Note: The table present the results of the quantitative model. It shows the value of the average number of occupational changes, the
mobility rate, the variances of log earnings and aggregate output for the United States (columns 2 to 5) and Germany (columns 6 to 9).
The values of columns 2 and 5 refer to the baseline case. Columns 3 and 7 refer to the counterfactual exercise in which each country
has the tax policy of the other: Taxes GER is the case of the United States with the tax code of Germany, and Taxes USA is the case
of Germany with the tax code of the United States. Columns 4 and 8 refer to the counterfactual exercise in which each country has
the earnings shocks of the other—specifically, the standard deviation of the permanent shocks. Shocks GER is the case of the United
States with the shocks of Germany and Shocks USA is the case of Germany with the shocks of the United States. Columns 5 and 9,
labeled as “No θ”, refer to the counterfactual exercise in which workers are ex ante homogeneous. The first panel presents the levels
and the second the change with respect to the baseline case. Avg., average; mob., mobility; occ., occupational; Var., variance.

Table F.5: Welfare Gains Relative to Baseline
United States

Taxes GER Shocks GER No θ

% Welfare from Baseline 3.71 5.28 2.23

Germany

Taxes USA Shocks USA No θ

% Welfare from Baseline −2.98 −9.08 0.84

Note: The table presents the welfare calculations using the quantitative model for
the United States (first panel) and Germany (second panel). It shows the uniform
percentage change in consumption, at each date and in each event, needed to
make a household indifferent between being born into the baseline economy and
being born into each of counterfactual economies. Taxes USA (second column of
first panel) is the case of Germany with the tax code of the United States. Taxes
GER (second column of second panel) is the case of the United States with the
tax code of Germany. Shocks USA is the case of Germany with the shocks of the
United States (third column of first panel). Shocks GER is the case of the United
States with the shocks of Germany (third column of second panel). The column
labeled as “No θ” refers to the counterfactual exercises in which workers are ex
ante homogeneous.
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Table F.6: Logit Regression: Model-Simulated Panel
United States Germany

Baseline Taxes Baseline Taxes
GER USA

u− −0.832 −0.894 −0.381 −0.262
Age −23.025× 10−4 −35.147× 10−4 −9.702× 10−4 −5.470× 10−4

Age2 0.162× 10−4 0.489× 10−4 −0.024× 10−4 0.008× 10−4

Note: The table displays the results of fitting a logit model to the occupation switching decision on
the negative of the earnings residuals (u−1 = min{u, 0}) (first column and third columns), age, age
squared, and occupational dummies (coefficients not shown). The first four columns show results for
the model economy calibrated to US data and the counterfactuals described in the text. The last four
columns show analogous coefficients for the economy calibrated to Germany and its counterfactu-
als. The coefficients represent the marginal effects evaluated at the mean value of the independent
variables.

G Output with a CES Technology

In our benchmark model we assume a Cobb-Douglas production function to pro-

duce final output. In this section we relax this assumption and perform sensitivity

analyses by allowing output to be produced according to a CES technology. We

assume that output Y is produced according to the CES function (∑J
j=1 αjN

ρ
j )

1
ρ .

We compute the equilibrium of the model for two additional values for the

elasticity of substitution: a value of 0.5 (ρ = −1) and a value of 1.5 (ρ = 1/3).

The remaining parameters are set to their estimated values when the elasticity

of substitution is one (our benchmark case with a Cobb-Douglas technology), i.e.

we do not recalibrate the economy when we modify the aggregate elasticity of

substitution.

Tables G.1 and G.2 display results for an elasticity of substitution equal to 0.5.

Tables G.3 and G.4 display results for an elasticity of substitution equal to 1.5. In

both cases the results are similar (and also similar to the case of a unitary elasticity

of substitution). For example, US output with German progressivity rises by 3.05%

with Cobb-Douglas technology; it rises by 3.3% with a CES and ρ = −1; and by

3.6% with a CES and ρ = 1/3. We also estimate the Logit regressions using the

model generated data. Tables G.5 and G.6 show that, in both cases, the results are

very similar to the Cobb-Douglas case.
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Table G.1: Model Summary : Baseline vs. Counterfactuals
United States Germany

Baseline Taxes Shocks No θ Baseline Taxes Shocks No θ
GER GER USA USA

Avg. Occ. Changes 4.038 4.352 0.951 5.219 0.454 0.370 2.112 0.302

Avg. Mob. Rate 0.191 0.205 0.049 0.258 0.026 0.021 0.114 0.018

Var. Log Earnings 0.705 0.720 0.229 0.533 0.179 0.179 0.659 0.128

Aggregate Output 0.734 0.759 0.439 0.590 0.375 0.370 0.545 0.345

Rel. to Baseline

Avg. Occ. Changes (∆) 0.314 −3.087 1.181 −0.084 1.659 −0.152

Avg. Mob. Rate (∆) 0.014 −0.142 0.066 −0.005 0.088 −0.008

Var. Log Earnings (∆) 0.014 −0.477 −0.172 −0.000 0.480 −0.051

Aggregate Output (∆%) 3.30% −40.25% −19.66% −1.56% 45.26% −8.02%

Note: The table present the results of the quantitative model. It shows the value of the average number of occupational changes, the
mobility rate, the variances of log earnings and aggregate output for the United States (columns 2 to 5) and Germany (columns 6 to 9).
The values of columns 2 and 5 refer to the baseline case. Columns 3 and 7 refer to the counterfactual exercise in which each country
has the tax policy of the other: Taxes GER is the case of the United States with the tax code of Germany, and Taxes USA is the case
of Germany with the tax code of the United States. Columns 4 and 8 refer to the counterfactual exercise in which each country has
the earnings shocks of the other—specifically, the standard deviation of the permanent shocks. Shocks GER is the case of the United
States with the shocks of Germany and Shocks USA is the case of Germany with the shocks of the United States. Columns 5 and 9,
labeled as “No θ”, refer to the counterfactual exercise in which workers are ex ante homogeneous. The first panel presents the levels
and the second the change with respect to the baseline case. Avg., average; mob., mobility; occ., occupational; Var., variance.

Table G.2: Welfare Gains Relative to Baseline
United States

Taxes GER Shocks GER No θ

% Welfare from Baseline 2.09 3.62 1.41

Germany

Taxes USA Shocks USA No θ

% Welfare from Baseline −2.01 −9.57 1.09

Note: The table presents the welfare calculations using the quantitative model for
the United States (first panel) and Germany (second panel). It shows the uniform
percentage change in consumption, at each date and in each event, needed to
make a household indifferent between being born into the baseline economy and
being born into each of counterfactual economies. Taxes USA (second column of
first panel) is the case of Germany with the tax code of the United States. Taxes
GER (second column of second panel) is the case of the United States with the
tax code of Germany. Shocks USA is the case of Germany with the shocks of the
United States (third column of first panel). Shocks GER is the case of the United
States with the shocks of Germany (third column of second panel). The column
labeled as “No θ” refers to the counterfactual exercises in which workers are ex
ante homogeneous.
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Table G.3: Model Summary : Baseline vs. Counterfactuals
United States Germany

Baseline Taxes Shocks No θ Baseline Taxes Shocks No θ
GER GER USA USA

Avg. Occ. Changes 4.035 4.359 0.939 6.014 0.467 0.365 1.916 0.363

Avg. Mob. Rate 0.189 0.201 0.047 0.296 0.027 0.021 0.103 0.022

Var. Log Earnings 0.710 0.730 0.230 0.601 0.181 0.179 0.617 0.127

Aggregate Output 0.732 0.758 0.439 0.686 0.383 0.373 0.526 0.349

Rel. to Baseline

Avg. Occ. Changes (∆) 0.324 −3.096 1.979 −0.102 1.449 −0.104

Avg. Mob. Rate (∆) 0.012 −0.142 0.107 −0.006 0.076 −0.005

Var. Log Earnings (∆) 0.020 −0.480 −0.109 −0.002 0.436 −0.054

Aggregate Output (∆%) 3.66% −40.01% −6.17% −2.58% 37.27% −8.98%

Note: The table present the results of the quantitative model. It shows the value of the average number of occupational changes, the
mobility rate, the variances of log earnings and aggregate output for the United States (columns 2 to 5) and Germany (columns 6 to 9).
The values of columns 2 and 5 refer to the baseline case. Columns 3 and 7 refer to the counterfactual exercise in which each country
has the tax policy of the other: Taxes GER is the case of the United States with the tax code of Germany, and Taxes USA is the case
of Germany with the tax code of the United States. Columns 4 and 8 refer to the counterfactual exercise in which each country has
the earnings shocks of the other—specifically, the standard deviation of the permanent shocks. Shocks GER is the case of the United
States with the shocks of Germany and Shocks USA is the case of Germany with the shocks of the United States. Columns 5 and 9,
labeled as “No θ”, refer to the counterfactual exercise in which workers are ex ante homogeneous. The first panel presents the levels
and the second the change with respect to the baseline case. Avg., average; mob., mobility; occ., occupational; Var., variance.

Table G.4: Welfare Gains Relative to Baseline
United States

Taxes GER Shocks GER No θ

% Welfare from Baseline 1.98 3.79 1.77

Germany

Taxes USA Shocks USA No θ

% Welfare from Baseline −2.08 −9.20 1.23

Note: The table presents the welfare calculations using the quantitative model for
the United States (first panel) and Germany (second panel). It shows the uniform
percentage change in consumption, at each date and in each event, needed to
make a household indifferent between being born into the baseline economy and
being born into each of counterfactual economies. Taxes USA (second column of
first panel) is the case of Germany with the tax code of the United States. Taxes
GER (second column of second panel) is the case of the United States with the
tax code of Germany. Shocks USA is the case of Germany with the shocks of the
United States (third column of first panel). Shocks GER is the case of the United
States with the shocks of Germany (third column of second panel). The column
labeled as “No θ” refers to the counterfactual exercises in which workers are ex
ante homogeneous.
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Table G.5: Logit Regression: Model-Simulated Panel
United States Germany

Baseline Taxes Baseline Taxes
GER USA

u− −0.877 −0.944 −0.242 −0.185
Age −53.076× 10−4 −42.461× 10−4 −6.207× 10−4 −10.733× 10−4

Age2 0.791× 10−4 0.389× 10−4 −0.103× 10−4 0.103× 10−4

Note: The table displays the results of fitting a logit model to the occupation switching decision on
the negative of the earnings residuals (u−1 = min{u, 0}) (first column and third columns), age, age
squared, and occupational dummies (coefficients not shown). The first four columns show results for
the model economy calibrated to US data and the counterfactuals described in the text. The last four
columns show analogous coefficients for the economy calibrated to Germany and its counterfactu-
als. The coefficients represent the marginal effects evaluated at the mean value of the independent
variables.

Table G.6: Logit Regression: Model-Simulated Panel
United States Germany

Baseline Taxes Baseline Taxes
GER USA

u− −0.856 −0.909 −0.273 −0.182
Age −39.100× 10−4 −49.384× 10−4 −9.180× 10−4 −9.624× 10−4

Age2 0.624× 10−4 0.967× 10−4 −0.059× 10−4 0.086× 10−4

Note: The table displays the results of fitting a logit model to the occupation switching decision on
the negative of the earnings residuals (u−1 = min{u, 0}) (first column and third columns), age, age
squared, and occupational dummies (coefficients not shown). The first four columns show results for
the model economy calibrated to US data and the counterfactuals described in the text. The last four
columns show analogous coefficients for the economy calibrated to Germany and its counterfactu-
als. The coefficients represent the marginal effects evaluated at the mean value of the independent
variables.
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