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Abstract
Public infrastructure is one of the foundations for the economic growth of a country. While
there is a strong consensus regarding infrastructure’s effect on growth, the results related to the
dispersion of wealth are mixed. In this paper, we examine the quantitative significance of investing
in infrastructure on the degree of inequality present within a developing country. We calibrate our
baseline model to replicate key features of the Mexican economy and then simulate the counterfactual wealth distribution that would arise if Mexico increased its investment in infrastructure. We
find that in general additional infrastructure investment reduces inequality. If maximizing growth
is the main objective, we find that financing infrastructure via lump sum taxes should be used.
However, if reducing inequality takes precedence, financing via capital income taxes is optimal.
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Introduction

A country’s roads, irrigation systems, electricity distribution networks and sewerage systems are the
main components of the stock of infrastructure typically provided by the country’s government. Going
back to Adam Smith (1766), economists have asserted that the stock of public infrastructure constitutes
the foundations for the country’s productive activities and economic growth. For example, firms need
reliable water and electricity provisions and roads in good condition to be able to produce goods and
services efficiently and deliver them to the market place. Going beyond how firms and total output
are affected by public infrastructure, we are interested in studying how individuals in different income
categories may be affected. In particular, do poor segments of society benefit more from an expansion
of infrastructure than more affluent individuals? Ex ante, it is not clear how economic inequality may
be affect by additional investment in infrastructure. On the one hand, more infrastructure may benefit
poor households since it may reduce transportation costs to the workplace. Similarly, an increase in
infrastructure may cause labor productivity to rise, leading to an increase in the wage rate paid to poorer
individuals. On the other hand, more affluent individuals will likely also benefit since they typically
own firms, assets, and physical capital, which will likely experience productivity increases as a result of
increased infrastructure. Our paper focuses on the important question of how the distribution of wealth
and the overall level of economic inequality are affected by an expansion of infrastructure funded by a
variety of taxes.
There is a large literature on how public infrastructure affects aggregate economic growth going back
to Aschauer’s (1989) seminal paper that found large effects of public infrastructure on U.S. total factor
productivity. Subsequent empirical studies covering many countries have generally supported Aschauer’s
finding, reporting that public infrastructure investment positively affects economic growth (see literature survey papers by Bom and Lighthart (2009) and Romp and De Haan (2007)). Barro (1990) and
Glomm and Ravikumar (1994) started a theoretical literature that developed general equilibrium models of economic growth that included public infrastructure as one of the engines of growth. Subsequent
papers in this tradition, like Rioja (1999, 2003), use a ”quantitative theory” approach where a general
equilibrium model is used to analyze the quantitative effects of various policy changes in infrastructure
investment. A key simplifying assumption of the above mentioned models is that a country consists
of a single representative household. This assumption, while innocuous when one is concerned with
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aggregate growth patterns, implies that these models are unable to address how wealth distributions
vary as policies change.
While there is strong consensus that investing in infrastructure leads to economic growth, the empirical literature has found mixed results on the effects of infrastructure on inequality. For example, the
cross-country empirical studies by Calderon and Serven (2004) and Calderon and Chong (2004) among
others find some evidence that infrastructure can help reduce inequality. Conversely, Artadi and Salai-Martin (2004) find that infrastructure spending may have contributed to income inequality in Africa.
Similarly, Brakeman et al. (2002) find infrastructure spending may have increased European regional
disparities. Given these mixed results, there is clearly a need for a theoretical framework that could shed
light on the channels through which infrastructure affects individuals’ wealth accumulation. Ultimately,
this framework should be capable of addressing both the direction and magnitude of the effects. To
this end, Ferreira (1995) develops a model with three types of agents: subsistence workers, middle-class
entrepreneurs and upper-class entrepreneurs. Ferreira (1995) finds that increasing infrastructure can
reduce inequality in a country, but his results are sensitive to credit constraints that prevent subsistence
workers and middle class entrepreneurs from accumulating large stocks of private capital. Chatterjee
and Turnovsky (2012) develop a model populated by many agents who differ in terms of their initial
wealth levels. Contrary to Ferreira (1995), they find that, in the long-run, an increase in infrastructure
investment leads to an increase in the dispersion of income and wealth distributions and an increase
in economic inequality. These contradicting results suggest that a clear answer to the question, “How
does investing in infrastructure affect wealth inequality?” has yet to be determined. Furthermore, both
Ferreira (1995) and Chatterjee and Turnovsky (2012) focus on qualitative results (direction), leaving a
quantitative analysis (magnitude) for future work.
In our paper, we go further than Ferreira (1995) and Chatterjee and Turnovsky (2012) by both
calibrating our model to data and providing quantitative, as well as qualitative, evaluations of the
distributional effects of various infrastructure policy changes. In order to achieve this, we modify the
model presented in Aiyagari (1994) to include infrastructure.1 One advantage of our incomplete markets
model approach compared to Chatterjee and Turnovsky (2012) is that heterogeneity arises not as an
initial condition to the problem, but endogenously as individuals optimally respond to the economic
1

For a review of the equilibrium concept and other technical details see Hugget (1993). The interested reader is referred
to Heathcote et al (2009) and Guvenen (2011) for an excellent review of incomplete markets models.
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environment. A second advantage of our approach is that we can use wage and income data to calibrate
our model to a particular country, in our case Mexico, where a lack of infrastructure is a major issue.
Given our calibration, we can establish in what measure inequality is affected and how the wealth of
various segments of society change in response to the alternative policies.
In our model, the level of infrastructure present in the economy, as well as the tax instruments used
to finance its construction, impacts the wage rate and the rental rate on capital. Therefore, investing
in infrastructure alters the marginal product of labor and capital which, in turn, influence individuals’
labor supply and capital accumulation decisions.2 . We find that an expansion of infrastructure leads to
a reduction of inequality regardless of the financing method used. However, financing this investment
though a capital income tax is shown to reduce inequality, as measured by mean-to-median ratio, by
the largest amount.
The paper proceeds as follows: Section 2 describes the model. Section 3 describes the calibration
and computational procedure. Section 4 discusses the results and Section 5 concludes.

2

Model

In order to study the distributional effects of investing in infrastructure, we build upon the model developed in Aiyagari (1994). Specifically, we extend the Aiyagari model by allowing infrastructure to
impact the agents’ utility functions and the economy-wide production function. The following subsections provide a detailed description of our model setup.

2.1

Households

The economy is populated by a large number of agents who possess identical preferences over consumption, c, leisure, l, and infrastructure, KG . Their period utility function is given by:
l1−σl
KG1−σG
c1−σ
+η
+ ηG
u(c, l, KG ) =
1−σ
1 − σl
1 − σG
2

(1)

There are other ways in which infrastructure could affect the distribution of wealth. First, more infrastructure
could improve access and reduce transportation costs, especially for the poor that live in remote areas (Estache and Fay
(1995), Jacoby (2000) and Estache (2003)). Second, additional infrastructure could improve human capital of the poor by
improving their access to education and health care (Jalan and Ravallion (2002) and Leipzinger et al (2002)).
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While the agents’s preferences are identical, they differ in terms of their labor position. Some agents
are unemployed and receive unemployment benefits, b, from the government, while other agents are
employed and receive labor income from the firm.3 Labor income, defined by wnθ, consists of the
following three components; the aggregate wage rate, w, the agent’s labor supply, n, and the agent’s
labor productivity, θ. Therefore, while all employed agents take the same aggregate wage as given,
they face different efficiency wages depending on their specific realization of θ when choosing their labor
supply.
Each agent’s labor position is the result of the idiosyncratic shock, θ, that occurs at the start of each
period. We use a five state Markov process for θ, where the first state corresponds to unemployment
(θ = 0). The remaining four values of θ, along with their transition probabilities, are estimated from
the Mexican data following the method outlined in Heer and Trede (2003) (See calibration section
for more details). While agents lack the ability to perfectly insure against fluctuations in θ, they
have the ability to save by accumulating capital, k. Standard precautionary savings motives apply,
and agents will accumulate capital while their productivity is high in order to partially insure against
the risk of becoming less productive or unemployed in the future. Over time, these differences in
productivity translate into large differences in individual capital stocks, giving rise to an endogenous
wealth distribution.
An agent’s individual state consists of their capital stock, k, and their labor productivity, θ. Given
their current state, each agent chooses consumption, c, labor, n, leisure, l, and their next period capital stock, k 0 , to maximize the present discounted value of their expected utility. We can setup the
3

In Mexico City, unemployment benefits equal to the monthly minimum wage are provided for 6 months. There was a
similar program in the works in 2013 that would cover the whole country. See calibration section for more details of the
benefit.
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household’s problem as the following dynamic program:
"

#

V (k, θ) = max0 u(c, l, KG ) + β
c,n,l,k

X

π(θ0 |θ)V (k 0 , θ0 )

θ0

s.t.


 (1 + (1 − τk )r)k − T + (1 − τn )wnθ
0
(1 + τc )c + k ≤

 (1 + (1 − τk )r)k − T + b

if employed





(2)


if unemployed 

n+l ≤1

(3)

k0 ≥ 0

(4)

Equation (2) is the household’s budget constraint. It simply states that a household’s spending on
consumption and investment cannot exceed their current resources. The terms τc , τk and τn found in this
equation denote the marginal tax rates on consumption, capital income and labor income respectively,
while T denotes a lump-sum tax. These taxes are collected by the government in order to finance the
unemployment benefit, b, and provide infrastructure, KG . Equation (3) is a standard time constraint.
It states that all time is either spent working or taking leisure. In the event that an agent is unemployed
(θ = 0), l = 1, n = 0 and equation (3) becomes redundant. Equation (4) is a no-borrowing constraint,
which prevents any household from carrying a negative capital stock.
Solving the household’s problem yields the following Euler equations:

uc = β

X

π(θ0 |θ)uc0 (1 + (1 − τk )r0 ) + (1 + τc )λ3

(5)

θ0


ul = uc

(1 − τn )wθ
1 + τc


(6)

Equation (5) governs the household’s choice between consuming more today and investing more in
capital. The shadow price on the no-borrowing constraint, λ3 , appears in this equation because the
constraint occasionally binds. Equation (6) governs the household’s choice between working more hours
and taking leisure. It can be used to derive the following optimal labor supply condition that links an
agent’s current labor productivity with his current and future individual capital stock to determine his
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labor supply:

−σl

ηl (1 − n)


=

1
1 + τc



−σ 

(1 − τn )wθ
((1 + (1 − τk )r)k − T + (1 − τn )wnθ − k )
1 + τc
0

(7)

Therefore, given an agent’s state (k, θ) and their optimal choice for k 0 , equation (7) can be solved for
their optimal labor supply decision.
Ultimately, we are interested in solving for each agent’s optimal decision rules: k 0 (k, θ), n(k, θ),
l(k, θ) and c(k, θ). These time invariant functions tell us how an agent’s optimal choice will vary as their
productivity or wealth changes. Of specific interest is how an individual’s capital accumulation decision
and labor supply decision, k 0 (k, θ) and n(k, θ) respectively, vary with the individual’s state. We are
primarily interested in these decisions because they will have a great impact on the endogenous wealth
distributions generated by our model.
The motivation behind differential labor supply and capital accumulation decisions are very similar.
Part of the result is that labor productivity directly influences the agent’s income and thus directly
impinges on their decisions. The other reason steams from differences in interest income. Wealthy
individuals, who have amassed large levels of k, will tend to supply less labor than their less-wealthy
counterparts. This is due to the fact that the utility function displays diminishing returns, implying
each successive unit of consumption provides a smaller increase in utility. Therefore, individuals with
different wealth and productivity levels will make different choices regarding their labor supply and
capital accumulation decisions based on their respective labor and capital income. As we will see in the
results section, fluctuations in the level of infrastructure, KG , as well as the various taxes, τk , τc , τn and
T , influence both the wage rate, w, and the rental rate on capital, r. It is through this channel that
infrastructure investment influences the endogenous wealth distributions and level of inequality present
in the economy.

2.2

Firm’s Problem

On the production side of the economy, there is a single representative firm that takes as inputs aggregate capital, K, aggregate labor, N , and infrastructure, KG . While infrastructure is provided by the
government at an aggregate level, aggregate capital and labor must be computed from the individual
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households’ solutions:

K=

(8)

θn(k, θ)f (k, θ)dk

(9)

k̄

XZ
θ

kf (k, θ)dk

0

θ

N=

k̄

XZ

0

where f (k, θ) denotes the invariant density of individual states. Therefore, K is simply the average of the
individual capital stocks while N is the average of the individual productivity-weighted labor supplies.
The firm combines KG , K and N to produce aggregate output using the following technology:
Y = KGφ K α N 1−α

(10)

The firm choose aggregate capital and labor in order to solve the following period specific profit maximization problem:

max KGφ K α N 1−α − wN − (r + δ)K
K,N

foc
αKGφ



K
N

α−1

−δ
 α
K
φ
w = (1 − α)KG
N
r=

(11)
(12)

The outcome of the firm’s problem is that the gross return on capital, r + δ, and the wage rate, w, are
both equal to their respective factors’ marginal products.

2.3

Government

The government is assumed to provide two goods, unemployment benefits, b, and infrastructure, KG .
In terms of unemployment benefits, the government pays out a fixed amount, b, to each unemployed
individual. Therefore, the total payment made by the government for unemployment benefits, B, is
given by:
Z
B=

k̄

bf (k, θ = 0)
0
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(13)

Like all other forms of capital, infrastructure is subject to depreciation. We assume that infrastructure depreciates at a constant rate, δG , each period. The government’s job is to to invest in infrastructure
at a rate that keeps up with depreciation so that the stock of infrastructure is constant through time.
Therefore, the government’s total spending on infrastructure in given by δG KG . Furthermore, we assume
that the government’s total spending on infrastructure is proportional to the economy’s GDP.

δG KG = xY = xKGφ K α N 1−α

(14)

We can then use equation (14) to solve for the level of infrastructure in the economy as:
xK α N 1−α
KG =
δG


1
 1−φ

(15)

Putting everything together, we see that total government spending is given by:

G = B + δG K G

(16)

As discussed in the household’s problem, the government levies a lump-sum tax, as well as marginal
taxes on consumption, labor income and capital income. These taxes are denoted by T , τc , τn and
τk respectively. The government collects these taxes from all individuals, except the labor income tax
which is not collected from the unemployed. Therefore, the government’s total revenue is given by:

R = T + τc C + τn wN + τk rK

(17)

Finally, we require that the government balance it’s budget every period, so the government’s budget
constraint is given by:
G=R

2.4

(18)

Equilibrium

A stationary equilibrium for this economy is a value function, v(k, θ), individual policy rules, k 0 (k, θ),
n(k, θ), l(k, θ) and c(k, θ), a time-invariant density of individual states, f (k, θ), time invariant factor
prices, w and r, time-invariant government taxes and transfers, τk , τn , τc , T and b, and a vector of
9

aggregates, K, N , C, KG , B, G, R such that:
1. Given the factor prices, government taxes and transfers, and the level of infrastructure in the
economy, the value function solves the household’s problem and the individual decision rules are
the optimal decision rules.
2. The vector of aggregates are obtained as follows:

K=

k̄

XZ
XZ
θ

θn(k, θ)f (k, θ)dk

0

θ

C=

kf (k, θ)dk

0

θ

N=

k̄

XZ

k̄

c(k, θ)f (k, θ)dk

0

 1
xK α N 1−α 1−φ
KG =
δG
Z k̄
B=
bf (k, θ = 0)dk


0

G = B + δG K G
R = T + τc C + τn wN + τk rK

3. Factor prices, w and r, satisfy the firm’s FONCs (equations (11) and (12))
4. Goods market clears: C + δK + G = KGφ K α N 1−α
5. Government balances its budget: G = R
6. Distribution of individual states is stationary: F (k 0 , θ0 ) =

3

P

0

θ

π(θ0 |θ)F (k −1 (k 0 , θ), θ)

Calibration and Solution

In this section, we will describe the methods used to calibrate our model to data. We will also describe
the basic numerical methods used to approximate the solution to our model.
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3.1

Preference and Production Parameters

The model is calibrated to a quarterly frequency with the the discount rate, β, set to 0.96. This implies
an annual risk-free rate of approximately 4%. The degree of relative risk aversion on consumption, σ,
is set to a standard value of 2, while the preference parameters related to leisure, η and σl , are set so
the aggregate labor supply in our baseline model is approximately 30%. Due to the separability of the
utility function, the utility parameters on public infrastructure do not impact the agents choices directly.
Therefore, these parameters are simply set to plausible values.
The production function is assumed to display constant returns to scale in aggregate capital, K,
and labor, N . The income shares are set to their standard values of 0.36 for capital and 0.64 for labor.
The share of infrastructure in production, φ, is set to 0.15, which is an average estimate for developing
countries according to Bom and Ligthart (2008). The quarterly depreciation rate of capital, δ, is set to
0.05, while the quarterly depreciation rate of infrastructure, δG is set to 0.04. For a complete review of
the preference and production parameters, see Table 1.

3.2

Income Shock Process

The Mexican National Institute of Statistics and Geography (INEGI) collects household surveys that
include data on employment status, income, and worker flows. The National Survey of Occupation and
Employment (ENOE) surveys over 100,000 households in 48 metropolitan and rural areas in Mexico every
quarter. Since ENOE started in 2005, we focus on the period 2005 to 2010.4 Individuals are surveyed for
5 consecutive quarters, so we assemble a longitudinal panel to determine transition probabilities among
income quintiles. The average productivities,

[θ2 , θ3 , θ4 , θ5 ]

(19)

are estimated from the data for the average income of each quartile. We normalize the average productivity across all four quartiles to 1 following Heer and Trede (2003). These are presented in Table
2 along with the transition probability matrix. The first row and first column of this matrix tell us
about the transition from unemployment to working and vice versa. When individuals find work, they
can transition from the unemployed state to any of the wage-earning quartiles. As in Heer and Trede
4

The household survey prior to ENOE’s creation was ENEU which had somewhat different coverage and methodology.
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(2003), we set these probabilities to match the average rate of unemployment and its average duration.
During the period that we study, the average unemployment rate in Mexico was 3.99 percent, while the
average duration of unemployment was 10 months (OECD Stats, 2014). The lower 4x4 of the transition
matrix is obtained as the average transition probability between two consecutive quarters in our sample
period. The results have been renormalized to ensure that each row sums to 1.

3.3

Solution Method and Methodology

With the model calibrated to the Mexican data, we proceed by approximating a solution to the model
economy. For our baseline solution we set x, the ratio of infrastructure spending to GDP, equal to 0.03,
so that the government spends approximately 3% of GDP on infrastructure. Following convention, we
set the unemployment benefit, b, equal to 40% of the average labor income earned by the least productive
worker. Furthermore, we set the marginal tax rates as follows: τk = 0.2, τn = 0.2 and τc = 0.05. The
lump-sum tax, T , is backed out using the government’s budget constraint:

T = δKG + B − τk rK − τn wN − τc C

(20)

Ultimately, we find that T = −0.100 implying that in the baseline model, agents receive a positive
lump-sum transfer from the government. A full description of the average results can be found in the
first column of Table 3.
To solve the model we employ standard methods for computing the stationary distribution of an
incomplete markets model with idiosyncratic shocks. Specifically, we start with guesses of aggregate
capital, K, and labor, N . We use these values to compute r, w, and KG , using equations (11), (12)
and (15). We discretize the capital stock, restricting capital to 150 evenly spaced grid points on the
interval (0,50). Given these capital values, we use equation (7) to solve for all possible optimal labor
supply decisions, restricting the results to fall in [0,1]. With these values in hand, we use value function
iteration to solve for the agents’ decisions rules. Linear interpolation methods are used to improve the
accuracy of these decision rules. Next, the decision rules are used to solve for the invariant density,
f (k, θ). Once we have the invariant density, we update our values of K and N and repeat the process
until K and N no longer change.5
5

See Heer and Maussner (2009) for a textbook treatment of these methods.

12

4

Results

In this section we will provide an overview of the results of our model. We will compare the outcomes
of our baseline calibration to four alternatives in which the government’s spending on infrastructure as
a share of GDP increases.

4.1

Average (Growth) Results

As mentioned earlier, the government spends 3% of GDP on infrastructure in our baseline calibration.
Now let’s see what happens when the government increases its spending on infrastructure to 6% of
GDP. Table 3 presents the results of this experiment, where each column corresponds to the specific tax
the government uses to finance the extra spending. Inspection of Table 3 indicates many similarities
between the various financing schemes. For example, in all cases aggregate capital, K, aggregate output,
Y , and aggregate consumption, C increase. Furthermore, the aggregate wage rate, w, and the rental
rate on capital, r, increase in all specifications as well. Another common theme across specifications is
that aggregate labor, N , falls, indicating that as the economy accumulates more capital (grows richer)
individuals substitute away from labor and into leisure at the aggregate level.
Further inspection of Table 3 indicates that while the direction of the results are consistent across
specifications, the magnitudes differ substantially. For example, if the capital income tax is used to
finance the additional infrastructure, then aggregate capital will increase by approximately 12% relative
to the baseline calibration. However, if lump-sum taxes where used instead, then aggregate capital
would increase by approximately 17.5%. This result is intuitive, as increasing the tax on capital income
discourages saving while the lump-sum tax avoids such distortions.6 Perhaps more importantly, these
differences are also present for aggregate output. If the capital income tax is used, then aggregate
output grows by approximately 17.6% relative to baseline, while the increase would have been 19.8%
with lump-sum taxes.7
6
The labor income and consumption taxes also outperform the capital income tax in terms of increasing aggregate
capital, both with a percent increase of 16.7% relative to baseline.
7
Again, both labor income and consumption taxes outperform the capital income tax in terms of increasing aggregate
output, with a 19.1% and 19.3% increase respectively.
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4.2

Inequality Results

The results presented in the previous section support the widely-held belief that infrastructure investment stimulates growth. Furthermore, if we were to focus solely on the average results we would conclude
that financing the expansion of infrastructure using lump-sum taxes is the best solution, as it leads to
the greatest increase in aggregate capital and output. However, this is only part of our story. We are
also interested in how the distribution of wealth is affected by the policy change, and the previously
documented results are silent on this front.
Figure (1) presents plots of the wealth density of the baseline calibration next to the densities
recovered after the policy change. The plots indicate that, regardless of the financing method used,
increasing infrastructure spending reduces inequality. This can be seen by the shift of the densities down
and to the right following the policy shift. Figure (2) decomposes the wealth densities and presents the
results for the unemployed and most productive workers. The results again paint a consistent picture.
Highly productive workers experience a large reduction in inequality while the unemployed are left
practically unchanged.
Now that we have the qualitative result that investing in infrastructure reduces wealth inequality
regardless of the financing scheme, we can consider the quantitative implications. Table 4 presents
the mean, median, and mean-to-median ratio for the five calibrations.8 Inspection of Table 4 reveals
that the median-to-mean ratio falls whenever infrastructure was increased, supporting our earlier result.
However, it is now clear that the results vary regarding the financing scheme used. Specifically, funding
the increase in infrastructure through a capital income tax leads to the greatest reduction of inequality
by reducing the mean-to-median ration from 1.158 to 1.129. This follows because as the capital income
tax increases, the net return on capital falls. In order for markets to clear the rental rate on capital
must rise, increasing the savings rate of the poor and leading to a more equal distribution of wealth.
Interestingly, the lump-sum tax performs the worst in terms of distributional effects, reducing the meanto-median ration from 1.158 to 1.147. Therefore, if the overall policy goal was to generate the greatest
redistribution, then a capital income tax is preferred. The exact opposite conclusion would be reached
if achieving the highest growth was the sole objective.
8

The mean-to-median ratio is commonly used to gauge the skewness of a distribution or the level of inequality present.
In symmetric distributions this statistic equals 1.
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5

Conclusions

In this paper we investigate the distributional effect of investing in infrastructure. Our results confirm
the widely-held belief that investing in infrastructure increases economic growth. Our results also
suggest that a government can reduce the level of inequality present in their country by investing in
infrastructure. This result can be seen by the increase in the right tail of all density functions after the
policy change. While all financing methods increase growth and reduce inequality, they do not perform
equally well at both tasks. Our results suggest that if maximizing growth is the sole objective, then
lump-sum taxes should be used. However, if reducing inequality takes precedence, then a capital income
tax is optimal. If both objectives are given equal importance, then labor income or consumption taxes
should be used.
In future work we would like to consider the effects of differential borrowing constraints on inequality.
It seems likely that these constraints would work in the same direction as our current results, leading
to larger effects. Another possibility for future work is the inclusion of aggregate shocks. As of now,
we have investigated how investment in infrastructure influence wealth distributions when agents are
subjected to idiosyncratic labor productivity shocks. It would be interesting to see how these results
hold up to the presence of business cycles.
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Table 1: Preference and Production Parameters
β = 0.96
σG = 2

σ = 2.00 η = 0.13 σl = 10.00
α = 0.36 φ = 0.15 δ = 0.05

ηG = 0.50
δG = 0.04

Table 2: Productivity Shock Process
θ1 = 0.000 θ2 = 0.378 θ3 = 0.649 θ4 = 0.909 θ5 = 1.984

θ1 :
θ2 :
θ3 :
θ4 :
θ5 :

θ1
0.300
0.029
0.029
0.029
0.029

θ2
0.175
0.572
0.239
0.109
0.054

θ3
0.175
0.240
0.415
0.238
0.0827

θ4
0.175
0.108
0.237
0.418
0.206

θ5
0.175
0.052
0.080
0.206
0.628

Table 3: Average Results

x
K
N
KG
Y
C
w
r
τa
τc
τn
T
b

Baseline

Change τa

Change τn

Change τc

Change T

0.030
5.226
0.289
0.564
0.752
0.543
1.666
0.002
0.200
0.050
0.200
-0.100
0.076

0.060
5.854
0.285
1.323
0.882
0.610
1.982
0.004
0.514
0.050
0.200
-0.100
0.090

0.060
6.100
0.284
1.344
0.896
0.613
2.018
0.003
0.200
0.050
0.214
-0.100
0.092

0.060
6.110
0.285
1.346
0.897
0.613
2.019
0.003
0.200
0.063
0.200
-0.100
0.092

0.060
6.139
0.285
1.351
0.901
0.615
2.021
0.003
0.200
0.050
0.200
-0.092
0.092
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Table 4: Mean VS Median

Mean
Median
Mean
Median

Baseline

Change τa

Change τn

Change τc

Change T

5.226
4.515
1.158

5.854
5.184
1.129

6.010
5.351
1.140

6.110
5.351
1.142

6.139
5.351
1.147

Table 5: Average Capital by Labor State
Baseline

Change τa

Change τn

Change τc

Change T

θ1

0.2060

θ2

1.1785

θ3

1.2210

θ4

1.2750

θ5

1.3856

0.2304
(11.86)
1.3138
(11.48)
1.3641
(11.72)
1.4286
(12.05)
1.5600
(12.59)

0.2402
(16.62)
1.3730
(16.51)
1.4233
(16.57)
1.4873
(16.65)
1.6183
(16.79)

0.2405
(16.75)
1.3731
(16.52)
1.4244
(16.66)
1.4899
(16.86)
1.6237
(17.18)

0.2416
(17.27)a
1.3794
(17.05)
1.4309
(17.19)
1.4966
(17.38)
1.6307
(17.69)

a Values reported in parenthesis are percent deviations from the baseline results.
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Figure 1: Total Wealth Density
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Figure 2: Wealth Density by Productivity
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